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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamMma o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpazoBaHUS
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanua(POIl COO), npencraBieHHbx B DeaepaqbHOM TOCYIapCTBEHHOM
obpazoBatenbHoM ctaHaapre COO, c¢ yuérom Konuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qenepanuy, pealu3yIOMUX OCHOBHBIE 00Opa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparun Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHST Ha ypOBHE YriayOJEHHOTO HW3Y4YEHUs] 3aHMMaeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaiu3dyeMoe B YCIOBUSAX  JIU(dEpEeHIIMPOBAHHOTO,
npodusibHOr0 00y4eHHs, MpPU3BaHO oOOecrneuuTh oO0lIe00pa30BaTENbHYIO H
OOIIIEKYJIBbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOJUMYIO st
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKXKe JJIs
OpOJOJIKEHUsT OOy4YeHHsI B OpraHu3alusx npodeccuoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme mno XuMuM Ha3zHau€HHUE TMpeaMeTa «XUMHUS TOJIydaeT
NOAPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIuMHU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IieJeH, Ccoaep KaHus,
pe3yabTaToB OOy4YeHUsT WU TPEeOOBAaHUN K YpPOBHIO MOJIIOTOBKU BBIMYCKHUKOB.
CBUAECTEIBCTBOM TOMY SBIJISIFOTCSI CIIEIYIOIIME BBIMOJIHSAEMbBIE MPOrpaMMON MO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaau3anusl KOTOpPOW oOecreynBaeT
MOJIYYCHHUE TIPEACTABICHUS O TIIeNISIX, COACP)KAHWUU, OOIIEeH CTpaTeruu
oOy4JeHMsI, BOCTTUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH IIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
Ompe/iesiCcHHe: NPUHIMUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIbLHOCTH
M3Y4YCHHUS] Y4EOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (HOPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH 00pa30oBaTeIbHBIX OCTIKEHHN OOYydYalomuxcs B
paMKax HWTOTOBOM aTTecTaluu B (OpMEe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:



e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
UIE WU3y4YeHUs] B paMKax OTHENbHbIX Hpoduieli, npeaycMaTpuBaeT
pacrnpesieieHue M CTPYKTypUPOBAaHHE €ro IO KiaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NMPHUMEpPHOE pachpeiesieHue y4eOHOro BPEMEHH, PEKOMEHYyEeMOTO
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3y4YeHUs Yy4eOHOTO
MaTepuaiia ¢ y4€ToM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPIPETALMIO 1EJIeH U 3a/1ay U3yuyeHHUs MpeaMeTa
Ha yriayOJaEéHHOM YpOBHE ¢ YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPKATEIbHON XapaKTEepPUCTUKHU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTesIbHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), @ TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUM  OOydYaromerocs MO OCBOCHHUIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3HIMAM B MPOrpaMMe MO XMMHUU IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TMpeleIaMd YCTAHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeIbHONM (MHBAPUAHTHOM) COCTABJISIONIECH COJAEpKaHUSI yYEeOHOro mpeaMera
«XumHs» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BapHAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINpPEAENAThCS B COOTBETCTBHM C HAIPABICHUEM KOHKPETHOTO
npoduiig o0yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOr0 M YINIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO 00yYeHHs Ha YPOBHE CpemHEero oOmiero oOpa3oBaHMs
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaau3aluio
IPEEMCTBEHHOCTH €  NOCIEIYIOUIUM  3TalOM  IOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CIELUAJIBHBIX ECTECTBEHHO-HAY4YHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIMIX CPEIHEr0 MpoQecCHOHATBHOTO
oOpa3zoBanusa. B 3Toil cBsA3M H3ydeHue mpeameTa «XHUMHUSD» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHue M yrayOJleHHe TEOpeTHYECKOH |
MPAKTUYECKON MOATOTOBKH 00YYarONUXCsl, BEIOPABIINX ONMPENeIEHHBIA MPOhUh
oOyueHusi, B TOM YHCJIE C IEPCIIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit OI'OC COO Kk mIaHUPYEMBIM pe3yJdbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM IIPOTpaMMBI CPEJIHETO OO0IIero o0Opa3oBaHUS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a1ad



BOCIIUTAHUSI U COIMAJIILHOTO Pa3BUTUS OOyYaromuxcsi, Ha GOPMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUM, YMEHHM pallMoHAIM3aIMi y4eOHOTO Tpyda U
0000IMIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIOIIUX  MEXIUCIUILUIMHAPHBIN,
HAANPEIMETHBIA XapakTep.

CocraBnstomiuMu  ripemMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun MoaxoA0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COJEp>KaHUSI ITUX KYpPCOB B MpPOrpaMMe IO XHUMHH 332 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEN M3YyUYEHUS MIpEAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYecKas XUMHS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUN U
YMEHHI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMera. JDTa CUCTeMa
3HAHUM MOJy4yaeT ONpeeiEéHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJIAIONIEe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOln€HHOM YypOBHE H3ydeHHUs MpeaMeTa obecredyeHa
BO3MOXHOCTb 3HAUUTEIBHOTO YBEIWYEHUS O00bEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX U CBOMCTBaX WX COEJUHEHUU HAa OCHOBE PACIIMPEHUS U YIIIYOJICHHS
IPEICTAaBIEHUNA O CTPOCHHM BEUIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTAX
NPOTEKAHMS PEAKIUH, paCCMAaTPUBACMBIX C TOYKH 3PEHUS XUMHUYECKON KUHETHUKH
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBl ~ XHMHYECKMX  3JEMEHTOB O0asupyercds  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOECHUU aroMa. XMMHUUYECKas CBS3b
OOBSCHSETCS C TOUKH 3PEHHSI SHEPT€TUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuuil  jJomnojHsercs  (GopMupoBaHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX IpoLeccax U 3JIEKTPOJIU3€E PACIUIABOB U pacTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMHUU NPHU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTU
COEIMHEHHH yaemnsieTcsi 0co00e BHUMaHue BompocaMm 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSTHAU aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIHi.

Ocoboe 3HayeHHWe UMEET TO, YTO Ha COJCPKAHUE KYpCOB XHMHUU
yrayOaEHHOTO YPOBHS M3YUCHUS JIJISl KIIACCOB OMPEAeEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHCHWA K oOmmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TMPEaMeTa JJIsi KJIACCOB XUMHUKO-(DU3UYIECKOTO Mpoduisi O0IbIIoe
3HauYeHHUE OYJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3YYCHHH TIpeIMeTa B JaHHOM Ciydae akIeHT OyJeT cjellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKyJsApHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPrUHU, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJU3a, IPEJACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e BpemMs B coOJIepKaHMM IIpeAMeTa I KJIacCOB XUMHKO-
Ouonornyeckoro mpoduist OONbIINNA YICIbHBIM BeC OyJeT UMETh OpraHuYecKas
xumus. B aTOoM cioyyae mpenocTaBisieTcsl  BO3MOXKHOCTb — Juid  OoJee
00CTOSITENILBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3aliu  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOWM BXOIST, K TNpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJbI, OENKH, YIJIEBOJbl, HYKJICHMHOBbHIC
KHCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBe M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYKAT OCHOBOW [UISl M3YYEHUS
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHMS
oOlIEHAayYHBIX METOJIOB NTO3HAHUS U OIbITa MPAKTUYECKOT0 MPUMEHEHUS HAyUHbIX
3HAHUM M3ydeHHE MpeaMera «XUMHUsS» Ha YIriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YeOHBIMM MpEAMETaMH, BXOISIUIMMU B COCTaB
npeaMeTHbIX obOnacteld «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremarnka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Ipu u3ydyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)kKe, Kak Ha YPOBHE OCHOBHOI'O M CpeIHEro oduiero oopa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7aueil EPBOCTEIIEHHOW 3HAYUMOCTH fABJIIETCS (DOPMUPOBAHHE OCHOB
HAyKd XHUMHUU KaKk OOJIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE H3YYEHHMs IMpeAMeTa Mpeanosiaraer
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHME NPEACTABICHUNA: O MaTepUATLHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTAX Y MO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayuieil poiau B oOecrneyeHuu
YCTOWYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  pEHIEHUMH  polieM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00eCreYeHNH PalMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTyphbl YEJIOBEKA, a TAKKE DKOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
MIOHATUM, 3aKOHOB U TEOPUUW XUMHHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAaJAMOJEKYJSIPHOM, O  TE€PMOJMHAMHYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSAX MNPOTEKAHMS XMMHYECKUX PpEaKIuil, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
HAYYHBIX IPUHITUTIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmMupoBanue y oOyyJaronmxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUU MJisi OOBSICHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
NPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO peIIeHuUs MPo0IeM, CBI3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJlM3a W OIEHKHU C TIO3UINI SKOJOTUIECKON OE30MMaCHOCTH MOCIIEICTBUI
OBITOBOM M TPOW3BOJICTBEHHOW JCSITETLHOCTH YEJIOBEKa, CBSI3aHHOU C
XAMHYECKUM  TIPOM3BOACTBOM, HCIIOJNIb30BAaHHEM U  IepepadOTKoOU
BEIIECTB;

yrayOJaeHUe  TPEJNCTaBICHWH O  HAyYHbIX  METOAaX  ITO3HaHWS,
HEOOXOUMBIX JUIS TPHOOPETCHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBICHUH, WMEIONIMX MECTO B
PHUPOJIEC, B MPAKTHUUECKON JISATETLHOCTH U IOBCETHEBHOMN KU3HHU.

B muane peanuzanuu NepBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX
(GYHKIUH 11€JIOCTHOM CHUCTEMBbI CpeAHEro o0Iliero oopa3oBaHUsS MPU HU3YYECHHUH
npeaMera «XuMmus» Ha  YyUIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKKE LENH U 3aa4H, KaK:

BOCIUTAaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SBJICHUN MPUPOIBI,
YBaXEHHUS K TMPOIECCY TBOpUECTBA B O0JacCTH TEOPETUUECKUX U
MPUKIIAIHBIX UCCIAEOBAaHUNM B XUMUHU, (POpMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAaHMIDO  HAa  OCHOBE  YCBOCHUS
00111eYeI0BEYECKHUX 1IEHHOCTE;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCTIENTHON TPO(eCCHOHALHON U OOIIECTBEHHOU ACSITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTU B
3I0pOBOM 00pase KU3HWU;

dbopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BaAHNUA,
Pa3BUTHE DKOJIOTHUUECKOU KYJIbTYpPbI, TPHOOPETEHHUE OIbITA OOIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM JEATENbHOCTH.

OO1ee 4uCiIo 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero oOmiero odpa3oBanus, coctaiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B Hezemo).



COJEPKAHUE OBYUYEHUASA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYEeCKUX COCJAMHEHMSX. TUMbl TUOpUIU3ALMK ATOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpPeKpbIBAHUS ATOMHBIX OpOUTale, G- U T-CBS3U.
OpunapHasi, [BOHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyJax
opraHuveckux BemiecTB. [loHsiTue O cBOOOJHOM pajukaie, Hykieodpuie u
anekTpodue.

Teopuss crpoeHus opraHudeckux coeauHeHud A.M. DbyrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buasl u30MepuM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(P(PEKTH B MOJEKYIAX OPraHUYECKUX COCIUHEHHM (MHIYKTHUBHBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukanuu oOpraHudeckux BemiecTB. [lonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) w TpuBmanbpHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HMX IPEBpAIICHUIL:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepHajiaMH Ha WX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(miaBneHue, OOyIJIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJIEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxkanbl. ['oMonoruyeckuii psij ankaHoB, 001Iast popmylia, HOMEHKIATypa |
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriaepoja, o-cBsi3b. dusmyeckne CBOHCTBA
AJKaHOB.



XHMMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUHUM 3aMEIICHUA, H30MEPHU3ALNH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEAKIMi PaJUKaJIbHOIO 3aMEILICHHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mias ¢popMynna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOEHHS U XUMHUYECKHX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIONEHTAaH, IIUKIOTeKCaH) IMKI0ankaHoB. CrnocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

AnkeHbl. ['oMonornueckuil psj ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ] aJKEHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTtanedt yriepoaa, - U m-cB3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. @Dunyeckue CBOWCTBAa aAJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU NMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
IpU ABOMHOMN CBSI3U, MoiauMepus3auuu U okucieHud. [IpaBuno MapKoBHHKOBA.
KauectBeHHble peakuu Ha ABOMHYIO CBA3b. CrOCOObI MOJyYeHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONPsHKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepusanus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
WU30MEpHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTanei yriepoga. dusznyeckue CBOMCTBA AJIKUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEaKUMW  INPUCOCOUHEHHMs,  JUMEPHU3ALUU U
TpUMEpHU3alUH, OKUCIEHUA. KHCIOTHBIE CBOKMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOWHYIO CBsI3b. KauecTBeHHBIE peaKIMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTyYEHUs
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
oOmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKynbl OeH3ona. Du3mveckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEeLEHUS B OEH30JIbHOM KOJIbLIE U
YIIEBOJOPOJHOM PAJMKAJIE, PEAKLUU NPHUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIBIIE Ha MpHUMEpEe aIKWIbHBIX pPATUKaJIOB, KapOOKCHIBLHOMH,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CnocoObl MonydeHus u
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroap u npoaykThl ero nepepaborku. CrnocoObl nepepadboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHUH, KAaTaJIUTUYECKHU), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOJAOPOAOB. Peakuun
3aMEUICHUs TaJoreHa Ha TUJIPOKCOTPYIIY, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHNPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa miénouyu. BzammojeicTBHe IUTrajgoreHaJKaHOB C MarHMeM W ITMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITy, TEXHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3yYCHMs] BEIICCTB M HUX MPEBpAIICHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTJIEBOJIOPOJIOB (PaCTBOPHUMOCTD), KAUYECTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa I€pMaHraHaTta Kajus, B3aUMOJICHCTBHE alleTUJIEHa C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHHUE OHTUICHA H
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpazliaMyd  IUIacTMacc, KaydykoB M PE3WHBI, MOJCIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosormueckuil psan, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa u  kiaccudukanus. Dusnueckue CBONUCTBA  MpeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiuu, OKHUCIICHHUS,
B3aUMOJCHCTBHE C  OpPraHMYECKMMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OAHOATOMHBIEC CIIUPTHIL. JIeMCTBUE 3TaHOIA U METAHOJA
Ha opraHu3M uyenoBeka. CrocoObl MONYyYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHbl€ CHHUPTHI — STUICHIIUKOIb W TiHlepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAs peaklus Ha MHOTOATOMHbIE
ciuptel. [IpencraBnenne o MeXaHW3ME PEaKIUid HYKICO(PHIBHOTO 3aMEIIeHHUS.
JleiictBue Ha opranu3Mm denoBeka. CrmocoObl MOJTydYeHUS MW TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (Qenona. KadectBeHHbie peakuuu Ha (eHon. ToxkcuuHOCTh (PeHoma.
Crioco6b1 osrydenust v npuMenenue penomna. derondopmanbaeruanas cMoa.

KapGonuibHble COSMHEHUS — aJIbJIETHIBl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepusi U HOMeHKiarypa. Dusznyeckue CBOWCTBA alabIACTUIOB U
KETOHOB. XHMMHUYECKHME CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNE albJEru0B, KAYECTBEHHBIE PEAKIMU HA aJlbJCTUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust >TepuuKalrU, PEaKIUH C Yy4acTHEeM YTrIeBOJAOPOAHOIO pajuKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenn BBICIINX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKME M XUMHYECKUE CBOWCTBA: THUJIPOJU3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, puznuecKkre 1 XUMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL14 KaK COJIM BBICIIHX KapOOHOBBIX KHCIIOT, UX MOIOIIIECE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBoaos (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. dusznyeckue CBOWCTBA M HaxoXIeHHE B mpupoae. PoTocuHTES.
XUMUYECKHAE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTHEM CIIMPTOBBIX U aJIbJICTUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU opraHusMa. Jlucaxapuasl: caxaposa, MajbT0o3a U
nakto3a. BoccTtanaBinuBaroliue U HEBOCCTAHABIMBAIOIIME qucaxapuibl. ['uaponus
mucaxapunoB. Haxoxnenue B pupojse u npumeHenue. [loaucaxapuasl: kpaxmail,
JIMKOTeH W 1neiunono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOWCTBA KpaxMmajla M UEJUIIOJIO3bl. XHMUYECKUE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KaUueCTBEHHAas peakuus C HOJ0M. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJICCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIC PEAKIHUH HA albJIETUbl (C THUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C HOJOM, PEUICHHE AKCIEPUMEHTAIBHBIX 3a/ay no teMaM «CrnupTsl U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKkue W apoMaTHUYECKHUE; TEPBUYHBIEC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMICTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIpEJICTaBUTE]Ib aMHUHOB apoMaTtudeckoro psna. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CriocoObl
NOJIydeHUs W NpUMEHeHue anudatudyeckux amuHOB. [lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTnenbHble IPEACTABUTENUN O
AMUHOKHCJIOT:  TJIMIMWH, anaHuH. Ou3nuecknue CBOWCTBA  AMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklus TMOJUKOHJICHCAIlMK, O0pa30BaHHE MENTHIAHOW CBSI3U.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npuponHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpEeTUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBa OENKOB: THUAPOJIN3, ACHATYpaIus,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MpPEBpAlllCHUN:
pacTBOpeHHE OEIKOB B BOJC, JE€HATypamusi OCTKOB IMPU HArpEeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, peHIeHWE OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A30Tcoaepkaiine OpraHuYecKue COCUHEHUS 151 «Pacno3naBanue
OPraHUYECKUX COCIUHECHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNU, CPEIHSAS MOJICKYIISIpHAS



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJIUKapOOHATHI,
nonudTUICHTepedTanar). Y Tuinusamus 1 nepepadoTka 1miacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIME TTOJMMEPHI, OMOpa3iiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
O3HaKOMJICHUE ¢ O0pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PpEIICHUE OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM  (DOPMYJIBI  OPraHUYECKOro COEAUMHEHHS 1o Macce (00bEMy)
MPOJYKTOB CTOpaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACICHUE JOJIU BbIXOJIa MPOAYKTa PEAKIUU OT TEOPETUUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XWMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TMOHSITUH, TaK M TMOHATHM, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MMOHSATHSA: SIBIICHUE, HAYYHBIA (DaKT, THUIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®usuka: wmarepusi, aroM, OIJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYIIa,
DHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusa: knetka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTpPO(DHBIA THUI TUTAHUS, OpOKEHUE,



dorocuHTE3, JBIXaHUE, OCJIKH, YIJIEBOMABI, JKHPBI, HYKICHHOBBIC KHCIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHS: THINEBbIE MPOIYKTHl, OCHOBHI PAIMOHAILHOTO ITHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIBI M3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonbl. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYECKHE YPOBHU U
noypoBHH. AToMHBIE opOuTaim. Kiiaccudukanusi XuMHIecKrux 3JIeMEHTOB (S-, P-,
d-, f-smementsl). PacnpenencHue JJIEKTPOHOB 10 AaTOMHBIM — OpPOHTAJISM.
DneKTpOHHBIC KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckunt 3akoH u Ilepronnueckas cucremMa XUMUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CBsA3b meproanyecKoro 3akoHa u llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TIPyNINaM MW [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPTUS U IMHA CBA3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HAChIIIAaEMOCTh KOBaJE€HTHOM cCBsA3U. KpaTHbelie cBs3u. BogoponaHas CBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEHHsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[lonsatue o nucrniepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
MaccoBas JI0Ji BEUIECTBA B paCTBOPE, MOJISIpHAA KOHLIEHTpauus. HacblllieHHbIE 1
HEHACBIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakiuii B HEOPTaHMYECKOW UM OpPraHuYecKou
XUMHUHU. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUS
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiiny, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
I'omoreHHble 1 reTeporeHHsie peakuuu. Katanus u katanu3atopsl.

OOpartumMbie U HeOOpaTUMbIE peakinu. XuMuueckoe paBHoBecue. KoncranTa
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABICHUE U KOHLICHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [larense.

OnekTpoiauTuyeckas auccoruanus. CuibHble W clla0ble  AJIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
miesnouHas. Bomopoaubiit nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnuTeNnb W BOCCTAaHOBUTENb. [Iporiecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIAaBOB BEUIECTB.

OKCMEPUMEHTAIbHBIE METOJbl H3y4YCHMsI BEIIECTB M HUX MPEBpAIICHUN:
pa3noKEHUE TEPOKCUIA BOAOPOJAa B NPUCYTCTBUM KaTalIU3aToOpa, MOJEIU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
cpedbl PacTBOPOB C TOMOINBIO HHAMUKATOPOB, M3YUYEHUE BIIMSHUSA PA3ITUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUUYECKON pEAKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemetauioB B llepuoguueckorr CcHCTEME  XMMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUSI HEMETAIIOB (HAa MPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢usznueckne M XUMHUYECKHE CBOWCTBA: PEAKIMU C
MEeTajulaMd U HEMeTajulaMH, BOCCTAaHOBUTEIbHbIE CBOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (QU3HYECKUE H
XAMHUYECKHE CBOMCTBA. | aJlor€HOBOMOPOIbl. BakHeumme KUCI0POACOAEPKALIUE
COEIMHEHHUsI TajloreHoB. JlabopaTopHbIE M MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlaGopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI IMOJIYYEHUs
kucinopona. OU3nyeckue U XMMHUYECKUE CBOWMCTBA M NPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepol(VI). CepHucras u cepHas KHUCIOTHI U HX coiid. OCOOEHHOCTH CBOWCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

Azor. HaxoxaeHue B mOpUpOJE, CIOCOOBI MOMy4deHUs, (U3HUECKHE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTasi U a30THAs
KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

dochop. Haxoxnenue B mpupojie, CrnocoObl MONydeHUs, (PU3HUECKUE U
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. [lpumenenue Qocdopa u ero coeaunenuit. dochopHbie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B IpuUpoje. AJJIOTPOINHbIE  MOIU(UKAIIY.
du3znyeckue M XUMHYECKHME CBOICTBA MPOCTHIX BEUIECTB, OOpa30BaHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
CoJIU. AKTUBHPOBAaHHBIA Yyroiib, aacopOuusa. Dyiaepensl, rpadeH, yriaepojHble
HaHOTPYOKu. IIpuMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpeMHuda(lV), KpeMHueBas KUCIOTA, CHJIUKATHI.
[IpuMeneHue kpeMHUs U ero coenHeHu. CTeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.

[Tonmoxenune metamnoB B [lepronndeckoil cUCTEME XUMHUYECKUX AJIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYEeK aTroMOB MeTauioB. OOmue
¢u3nyeckue cBOiiCTBa MeTayioB. [IpuMeHeHHE MeTaljoB B OBITY M TEXHHKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUIPOMETAJTYPIus, MMAPOMETATLTYPIHsl,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MmetamioB |A-rpymmer Ilepuogmdeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCIUHEHUU.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.



ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMOTepHbIe CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmas xapakTepucTuka MeTauioB noOouHblx moarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

®duznyeckue M XUMHYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUH.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIbHBIE CBOMCTBRA.

dusnyeckue U XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHEeHHH. OKCHIIBI,
ruapokcuanl U conu xkenesa(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKHUE CBOWCTBA MEIH U €€ coenuHeHur. [lonyyenue u
NPUMEHEHUE MEH U €€ COCTMHCHUIA.

[{unk: monmydyeHHne, (PU3MUECKHME W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa ¥ THAPOKCHUIA IWHKA, THAPOKCOKOMILIEKCH IMHKA. [IpuMeHeHue
[IUHKA U €r0 COCIMHEHUM.

OKCIEpPUMEHTAIBHBIC METOIbl HM3YYCHHsI BEIISCTB M WX IPCBPAIICHUIA:
u3ydyeHue o0paslioB HEMETAIJIOB, TropeHue cephl, docdopa, xene3a, MarHus B
KHACIIOpOZe, W3yYeHHWe KOJUICKIMA «MeTauibl W CIUIaBb», B3aUMOJCHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAJIIIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIB30BAHHE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBHE ITMHKA W JKelie3a C pacTBOpaMU KHCJIOT |
IeJI0YeH, KaYeCTBEHHBIE PEaKIInd Ha HEOPTaHWYECKUE aHNOHBI, KATHOH BOJIOPOJa
U KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCHIOB ATIOMHHHS W IIMHKA C
pacTBOpaMH KHCJIOT M MICIOYEH, peleHrne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUS», «A30T U (Hochop M UX COCTUHEHUSY,
«MeTaibl TIaBHBIX MOATPYI», «MeTauibl TOOOYHBIX TOTPYII.

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS deioBedecTBa. [lonsTue
0 HAy4YHBIX METOJaX TO3HAHWS W METOJOJOTUA HAYYHOTO HCCIEIOBAHMUS.
HaydHble MpUHIUIIEI OpraHU3aii XUMHUYECKOTO TTPOU3BOACTBA. [IpoMbIIuIeHHBIC
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIIIOB U
CIUTAaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIICH CpPellbl U €ro MOCIEACTBUS.
Ponb xumun B oGecriedeHuN YHEPreTHIECKON O€30MacHOCTH.

Xumusg Uu 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [IpaBmiia
UCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaTtoB. Poias XUMuUM B pa3BUTHU MEIUIIHHBI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKU. Poib xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmetnueckne u mapdromepubie cpenactBa. beitoBas xumusa. [lpaBuia
0e30macHOr0 MCIOJIb30BaHUSI MPEnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B ceNTbCKOM X03sicTBe. OpraHndecKkue 1 MUHEPAJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpamHuKa.
Marepuainsl A1 3JeKTpOHUKU. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce WU OO0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEaKUUU, €CIU OJHO U3
BEILIECTB MMEET NpHUMeEcH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKuMu, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pPAaCTBOpa C OMNPEACIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJU MW MOJIAPHOM
KOHIIEHTpPAIlMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUUA OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  W3y4yeHUHM oOuied
HEOpraHn4ecKkord Xxumuu B 11 Kiacce ocylecTBIs€TCS Yyepe3 MCHOJIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK W MOHATUM, MPUHITHIX B OTAEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpUsi, 3aKOH, aHaNU3, CUHTE3, KIAacCU(PUKAILMA, MEPUOAUIHOCTh, HAOIIOJCHHUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®u3uka: wmarepusi, MHUKPOMHUpP, MAKPOMHP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUI YPOBEHb,
BEIIIECTBO, TelO, OOBEM, arperaTHoe€ COCTOSHHE BEIIEeCTBA, MACATbHBIM Ta3,
(dbu3nuecKe BEeIMUMHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, Onocdepa, MeTadoImn3M, MaKpO-
U MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIIEBObI, HYKIICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MMOTOK IHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPrUsi, CTPOUTEIIbHBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,
dapmareBTHUECKAS MIPOMBILIJICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO; HATMYHE MOTHUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPhl; CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThbl OCBOCHHUS TMpeaMeTa «XUMHS» OTpaxaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIugyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NpEeACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXECHHUSI K IPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH M IMPAKTHUCCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBICE HAayKH €CTh pPe3yibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;



UHTEpECA M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHUM M IOCIEAYIOIIEM
aHaJin3e MHQPOpMAIMK O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C y4ETOM OCO3HAHMS IMOCIEICTBHIM
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmofieHusT TpaBWJl 0e30MmacHOro oOpalieHus C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JIESITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MpPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HaHUS MOCJIEJCTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAxX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOQPECCH Pa3IndHOrO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXXEHUS K TPYLY, JIOIAM TPYy1a U PE3YJIbTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOUICHHs] K HpPUpOJie KaK HCTOYHUKY
CYILIECTBOBAaHMSI )KU3HU Ha 3eMJIE;

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHON CpEbl;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWIKEHUW XUMHH JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKaKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALLATH UX;

HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIECOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
GbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYKaroleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YeslOBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTM B  OCOOOM 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOU
UMBWIN3AIMA: B €€ T'YMAaHUCTUYECKOM HAIPABIEHHOCTH W BAXXHOW pOJHA B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KYJIbTYpbl, B PEUICHUU TIJI0OATBHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJOTHYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, 00€CTICYeHUN
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTHUECKH KOM(POPTHON KU3HU KaXKJIOro 4jieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4yaeMble 3HAHUS ISl aHaliv3a U OOBSICHEHUS SIBIICHUIN OKPYXAaIOIIETo MUpa U
MPOUCXOIAIIMUX B HEM U3MEHEHH, yMEHUS J1eNIaTh 000CHOBAHHBIEC 3aKIIOUEHUS HA
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C I[EJbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XHUMUYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caM00OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3nuvHbIX chepax mpodeccruoHambHON
NEATENIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHSI MTPOrPaMMBbI IO XUMHUU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMbBIE  JUIS  (OPMHUPOBAHUS  MHUPOBO33PCHUS  OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYUHBIC TOHITHS, OTPAKAFOIINC
IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHpAa M CHENU(PHKYy METOJO0B ITO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, DHEPTHUS, SBICHUE,
npolecc, CUCTeMa, HayYHbIA (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIeA0BaHNE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIC NEHCTBUA (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COLMATIbHON KOMIETEHIIMU O0yYaroIXCs;
CIIOCOOHOCTB oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE y4eOHBIE
JEVCTBHS B ITIO3HABATEIBHON U COLUAIBHON IPAKTHKE.

MeranpenMeTHbIe  PE3yibTaThl OTPAXAKOT OBJIAJICHHE YHUBEPCAIBbHBIMU
y4eOHbIMM  MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JNEVCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a3oBbIe JIOrHYeCKHE TeHCTBUSL:

CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENU JACATEIbHOCTH, 3a/aBasg MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTh PE3YJbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LEISAMU;

MCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHbIC MPU3HAKUA TOHSATUM U YCTAaHABIMBATh HUX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JIJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBLIOMpaTh OCHOBAaHHUS U KPUTEPUU Uil KJIacCU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABJIMBATh MPUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3Yy4aE€MBIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHAYKTUBHBIC, JE€AYKTHBHBIC, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTU U TMPOTUBOPEUYHUS B paccMaTpPUBAEMbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATHh B MPOLIECCE MO3HAHUS UCIIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHUH Y4EeOHBIX IMO3HABATEIbHBIX W TNPAKTUYECKUX 3ajad,
OPUMEHSATh Ha3BaHHbIE MOJIECIbHBIC TPECTABICHNUS AJISl BBISABICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbI€e HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJaJIETh OCHOBAMHM METOJIOB HAay4YHOI'O IMO3HAHHS BEIIECTB U XUMHUYECKHX
peakuuii;

dbopMynHpOBaTh LIETU U 3a/1a4U UCCIIEAOBAHUSI, HCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPyMEHTa
MO3HAHUSA U OCHOBBI 751 (DOPMHPOBAHUS THUIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CY>KJICHUMH;

BJaJIeTh HABBIKAMHM CaMOCTOSITEJIbHOTO IUJIAHUPOBAHMS U TPOBEACHMUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMyIUpOBAThH
0000111eHUS 1 BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOJCIaHHON paboTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
NESTENbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs] MNPaKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3Iu4yHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ nunopmanmueii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HUHGpoOpManuu (HAy4yHO-
NomyJsipHasl JUTEpaTypa XHUMHYECKOrO COAEpXaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIUM3UpoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTh 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOAbI IIPU MOUCKE U
orbope wHpOpManKK, HEOOXOMUMOW IJis BBIMOJTHEHUS Y4eOHBIX 3amad
OIIPEICIIEHHOIO TUIIA;

npuoOpeTaTb ONBIT HMCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMaJbHYIO  (OpMYy  TNpEeACTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYyTHE);

UCIIONb30BaTh HAy4YHBIA $3bIK B KauecTBE CpeAcTBa IMpH padore ¢
XUMHUYECKON HHpOpMAIMel: NpUMEHSATh MEXNpeaMeTHble ((pusnueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POPMYJIbI, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUC CPEACTBA HAI'TIAJHOCTH.

KoMMyHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:



3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOM TEMBI B XO/I€ IMajIora u/uiu
JMCKYCCHH, BBICKA3bIBATh UJICH, POPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TIPEIJIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON NEATEIHLHOCTH,
MOJTY9CHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJTHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO MCCICIOBAHUIO CBONCTB
M3Y9aeMbIX BEIIECTB, pPean3allii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BBIBO/IBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICIOBAHMA IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIICCTBIATH CBOIO II03HABATEILHYIO
NEeSATEeNbHOCTD, Ompesensas e€ Menu W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aliTOPUTM  JIEUCTBUNA TIPH
BBITIOJTHEHUH YYEOHBIX M HCCIEI0BaTEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TOJIYYEHUS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHYECKUX PEAKIIUAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JESATEIBbHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUHU Ha yIiayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 00LIero o0pa3oBaHMs BKIIOYAIOT clienU(HUUECKue
JUIsL y4eOHOro npeameTa « XUMHUs Hay4dHble 3HaHUS,, YMEHUS U CIIOCOOBI 1EMCTBUI
10 OCBOGHHIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
MO TOJIYYEHHI0O HOBOTO 3HAaHUS W MPUMEHEHHIO 3HAHUW B Pa3MYHBIX Y4eOHBIX
CUTyalusX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe N0 XMMHUHU IPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TIoAaM
WU3YYEHUS.

10 KUIACC

[IpeameTHble pe3yiabTaThl OCBOEHMsSI Kypca «OpraHuyeckass XUMHUS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNM: O MECTE M 3HAYECHUU OPraHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POoJii B 00ECIEUCHUH YCTOWYUBOTO
pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTMYECKOM, SHEPreTUUECKONU U



NUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JJaHUM HOBBIX MaTepUajoB,
HOBBIX HCTOYHHKOB SHEPIUH, B o0ecrnieueHuun palMOHAIBHOIO
OPUPOJIONIONB30BaHMs], B (POPMHUPOBAHUM MHPOBO33PEHMS] U OOLIEH KYyJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3J10pPOBbIO U IIPUPOJIHOU CPEAE;

BJIQJICHUE  CHCTEMOM  XMMHYECKMX  3HaHHMH, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI JIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMsi AaTOMHBIX OpOuTanei, HWOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opMmyJibl (pa3BEpHYTbIE, COKpaIlEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHass M MPOCTPAaHCTBEHHas (TreoMeTpuueckas,
ONTUYECKAsl), HM30MEphbl, TOMOJOIMYECKMH psiJ, TOMOJOIH, YIJIEBOAOPOIbI,
KHUCIIOPOA- U a30TCOAEp KAIME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUHU, 3aKOHBI
(nepuoaunueckuii 3akon J[. W. MenneneeBa, Teopusi CTPOCHHS OpPTraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAcChl BELIECTB, 3aKOH COXPAaHEHHUS
U TpeBpalleHUs] DSHEPruM IMpPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
NOHUMaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUI; MPECTABICHUS
0 MEXaHU3Max XUMUYECKHX pEeaKIUi, TEePMOJWHAMHYECKHMX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3pPexTr, opueHTanTsl | u Il pona);
(baKkTONOrMYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBEe, MOJYYEHHUH U O€30MacHOM
UCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENIbHOCTH  YEJIOBEeKa, OONMX  HAy4YHbIX  NPUHOUIAX  XHMHYECKOIrO
POU3BOACTBA (HA MPUMEpE MPOU3BOJICTBA METAHOJIA, TepepadOTKu HEDTH);

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepHBbIC MPU3HAKHU TOHSATH,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJIATh YPABHEHUS XMMHMUYECKMX PEAKUHMU U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IOCPEICTBOM  COCTAaBJICHUS
3NIEKTPOHHOTO OajaHca JTHX pEaklHil, peaknuii HOHHOro oOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHUI;



W3TOTABJIMBATH MOJIETTH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIINH
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAJJICKHOCTh H3yUEHHBIX
OpraHUYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K OIPEIACIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BaHUS IS OTACIbHBIX
IpeICTaBUTENe OPraHMYECKUX BEHIECTB (ITWJIEH, alleTUJICH, TONYOJI, TJIMLEPHUH,
ATWICHIJIUKOMb, (EeHON, (opMaibleru]l, aueTajiblerujl, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
IJIMIKH, alaHuH, MallbTo3a, (PyKTO3a, aHWJIMH, TUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMECHHUS ONPEACIATh BHJ XUMHUYCCKOH CBS3UM B
OpraHWYECKUX COCJAMHCHHMSAX (KOBAJICHTHAsS W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TIOJIOKCHHUS TCOPUU CTPOCHHS
oprannueckux Bemiects A. M. Bytneposa 111 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ yYMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
du3nueckrue W XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEACTABUTEIICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJJKCHOB, aJIKaJHCHOB,
ANKWHOB, apOMAaTHYECKUX YIJIEBOJAOPOJIOB, CIUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(UPOB, KUPOB, HUITPOCOCTUHCHUHA H
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJieBOJOB (MOHO-, - W TOJHCAXapHaOB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYID  CBsSI3b  MEXJIYy  HUMH  yYpaBHCHUSMH
COOTBETCTBYIOIIUX XWMHYECKHX PEAKIUHA C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEP)KIATh HA KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPAaTHOCTH U THIIa KOBAJICHTHOM CBSI3M (G- U M-CBS3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Ceipbsi  (He(pTh, TPUPOTHBIN Ta3, yYrojib), CIOCOOBI €ro mepepaboTKu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHWUS — HAOIIOIEHUN, U3MEPEHNHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICITUTCIBHON JEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 000OIIeHHE,



CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBS3h XUMHUYECKUX 3HAHUH C
NOHATUSMU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojiee OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS SABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUW: TMPOBOJUTH PACUETBl 1O XHUMHUYECKHUM
dbopMynaM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (HU3UUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHUI0 XWMHYECKOMN
dbopMyJibl BEIIECTBAa MO HU3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MacHOCTA  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON  JESATEILHOCTA YEeJOBEKa, CBA3aHHOW C mepepadoTKoOn
BEILECTB, UCIOJIL30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSTEILHO IJIAHUPOBATH M TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TOJy4YeHHE W U3YYEHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YTJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/1ad MO paCMO3HAaBaHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJACHUEM MPaBUII
Oe3omacHoro oOpalieHus ¢ BellecTBaMU U JIaDOpaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1EIb MCCIEAOBaHUSA, NPEACTaBISATh B pPa3luyHON (Qopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

co0JII0AaTh MpaBUiIa SKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATENHHOCTU B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHATM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIE€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMAINK B Pa3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JIUTEepaTypa, CpelcTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrHe), KPUTHIESCKU
aHATM3WPOBATh XMMHUUECKYI0 WH(MOpMaIIo, epepadbaTbiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aaucii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE€ M 3HAYECHUH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B OOECIEYEHUU YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUECKOM W IMHILEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUHU HOBBIX MaTEpUaJiOB, HOBBIX
UCTOYHUKOB DHEPTUH, B OOECIEUECHHH PAIMOHAILHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMUpOBAaHUM MHUPOBO33PEHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKkxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPUPOIHOU

cpene;
BJAJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKJIIOYacT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHHA OJJIEMEHT, aToM, SJIpO aroMa,

H30TOIIBI, YJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHbIC OPOUTAIM, OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUS aToma, THMOpUIM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, HWOHHAs, METa/UIMYeCcKas, BOJOPOIHAS),
KpUCTAJITMYECKasT PpeII€TKa, XHUMHYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHUYECKAs JUCCOLMAIMS, CTENEeHb JJAUCCOIMAIUU,
BOJIOPOJHBIN TMOKa3aTelb, OKUCIUTEIh, BOCCTAHOBUTEIb, TEIJIOBOM 3(deKT
XUMHYECKON peaKkiluu, CKOPOCTh XUMUUECKON PEaKIIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKOM TUCCOLUAINHU, MEPUOAUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEMIECTB, 3aKOH COXPAHEHUS U
MpPEBPAICHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUUN SI3BIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUA, JeXKalueé B OCHOBE [OHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMHUYECKUX  SIBICHUW;  COBPEMEHHBIC
NpeACTaBICHUS O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; TMPEJACTAaBICHUS O MEXaHM3MaxX XHUMHUYECKHX
peaKkuuii, TEPMOAMHAMHYECKUX M  KHUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAaHUs, 0 XUMHYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(haKkTONOTHYECKNE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAHUN BaKHEUIIIMX HEOPTaHMYECKUX BEIIESCTB B OBITY M NMPAKTUUYECKOMH
JNEATCIbHOCTH  YeJIOBeKa, OOMMX  HAYYHBIX  IPUHIHINAX  XHUMHYECKOIO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTepHBIC IPU3HAKUA TOHITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONMCAaHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XWMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIIHil,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS OMPEEISITh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJl XMMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAs, MeTAJNIMYecKas, BOJOPOJHAsA), THUIl KPUCTAUIMYECKOU PEHIETKU
KOHKPETHOT'O BELIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XMMHYECKOW CBS3M W THUIMA KPUCTAIIIMYECKON pemeéTkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OpMHPOBAHHOCTh ~ yYMEHMI:  KilaccU(UIMPOBAaTh:  HEOPraHUYECKHE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO Pa3IUYHbIM MIPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeUIECTB, TEIIOBOMY 3(h(}eKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIICHHUSI JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JJIsl KilacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa [l
N. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUU: XapaKTEpHU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX JJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoii CUCTEMBI J.N. Menpeneena, HCIIOJIb3YS TOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUYCCKUE IMOIAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaIN», «OCHOBHOE W BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M HX
coequHeHnd 1o nepuogaM u rpynnaM Ilepumommueckoi cucremsr . .
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHUW: XapaKTepw30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  PA3JIUYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYILLIECTBOBAHHE TE€HETUYECKON CBSA3M MEXKJY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBHUTEIbHBIX PEAKIIUNA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTrO OajaHca
ITHX PEAKIUH; peaKkIuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  YPaBHEHUW;  peakUud  TUAPOJIW3a;  PEaKuuiu
KOMIUIEKCOOoOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKUUUA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TAKKE XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHKX Bo3zaeicTBuil (mpunuun Jle [Hlatenke);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XUMUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO TIOJIYYEHUsI CEpPHOM KHUCJIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LIEIECO00Pa3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUS COOTHOUIEHUS! PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O METOJaX HAay4YHOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, HW3MEpPEHHe, MOJICTUPOBAHNUE,
AKCTIEPUMEHT (peabHbI U MBICICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHATh 3THU 3HAHUSA MPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEILIECTB
U U1 OOBSICHEHMUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BAHUEM
MOHSITUM «MacCoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTPALIUS,;
Macchl BEIIeCTBA UM 00bEMA raza Mo U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ dexTa
peakiuy; 3Ha4eHUsT BOJAOPOJHOTO IMOKAa3aTessi pacTBOPOB KUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHBIO AMCCOIMAIMK, Macchl (00bEMa, KOJWYECTBAa BEIECTBA)
MPOJIyKTa PEaKIMu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE pacTBOpa C
ompenenéHHON MacCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMecH); JOJU BBIXOJA MPOIYKTa pEeaKIuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIbHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN  JKCIEepuMeHT  (IPOBEICHHWE  PEaKkiMid  HOHHOTO  OOMeEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEILECTB, OMpPECICHUE
cpedbl PacTBOPOB BEIIECTB C MOMOIINbIO HWHJIWKATOPOB, HU3YYECHHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIuu, pPEIICHHE
SKCIEPUMEHTAJIbHBIX 3a7a4 1o Temam «Mertamne» u  «Hemeramis») ¢
coOmro/IeHneM TpaBuil 0€30MacHOr0 OOpaIleHHs ¢ BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh IIeb HWCCIEAOBAHMS, TPEICTABISATh B
paznuyHOil ¢opMe pe3yTabTaThl IKCIEPUMEHTA, aHATU3UPOBATh W OIEHUBATH WX
JIOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHI: COOJIFOATh IMPaBHIIA TIOJIB30BAHHUS XUMHUYECKOM
nocyiol u JabopaTOpHBIM OOOpyIOBaHHEM, OOpalleHUus C BeEIIeCTBAaMU B
COOTBETCTBUHM C HMHCTPYKIIUSIMH I10 BBITIOJTHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, YKOJIOTHYECKH I1€7IeCO00pa3HOTO IOBEJACHUS B OBITY WU TPYIOBOM
JESATEITIbHOCTH B 1IEJISAX COXPAHEHHS CBOETO 3JIOPOBBS, OKPYKAIOIIECH MPUPOJTHOU
cpedapl U JOCTHXKEHUS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha KUBBIC OPTaHU3MBI OMNpPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTb YMEHUMN: OCYIIECCTBIATh II€JCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpMAIIMK B PA3JIMUYHBIX HCTOYHUKAX (HayuyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBoi uHbopmaiuu, UHTepHeT U Apyrue), KpUTHIECKU
aHAIM3WPOBaTh XMMHYECKYIO0 WH(MOpMaIMIO, repepadaThiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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3¢upsl. XKupsl

3.3 VYriaeBonasl 9 https://lesson.edu.ru/catalog
Hroro no pazneny 41
Pasnen 4. A3oTconepskanme opraHudecKie coeJMHeHus

4.1 AMUHBI. AMUHOKUCTOTHL. benku 12 https://lesson.edu.ru/catalog
Hroro no pazneny 12
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHN S

5.1 BrIcOKOMOIEKYISIPHBIE COEAMHEHHUS 6 https://lesson.edu.ru/catalog
HWroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroma. [lepnonndeckuit 3aKoH
11 n Ilepunonnueckas cucrema XUMHYECKUX 9 1 https://lesson.edu.ru/catalog
anemenToB J[. 1. MenpeneeBa
Crpoenue Bemectsa. MHoroobpasue
1.2 P - P 11 1 https://lesson.edu.ru/catalog
BEILIECTB
1.3 XUMHYECKUE peakLun 19 1 3 https://lesson.edu.ru/catalog
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumus
21 Hemerannsl 31 https://lesson.edu.ru/catalog
2.2 Mertaibt 23 2 https://lesson.edu.ru/catalog
Hroro no pazneny 54
Pa3nen 3. Xumus v :kM3Hb
Mertoapl NO3HaHKS B XUMHUU. XUMUS U
3.1 A 9 https://lesson.edu.ru/catalog
KU3Hb
Hroro mo pasnery 9
OBUIEE KOJIMYECTBO YACOB I10 102 5 8

[NPOI'PAMME



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne ni/m

Tema ypoka

KoauuecTBO 9acoB

KonrpoianHbie
Bcero P
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3y4YeHUs

DJIEeKTPOHHbIE
nudpoBbIe
o0pa3oBaTejibHbIE

pecypchl

[Tpenmer 1 3HaYEHHE OPTaHUYECKOM
XMMHH, TPE/ICTABICHUE O
MHOr000pa3uy OpraHu4eCcKux
COCIMHEHU I

https://lesson.edu.ru/catalog

DNEeKTPOHHOE CTPOCHUE aTOMa
yriepona (OCHOBHOE H
BO30YXJIEHHOE COCTOSHUS).
BaneHnTHbIe BO3MOXXHOCTH aTOMa

yriepozia

https://lesson.edu.ru/catalog

XuMHYECKas CBSI3b B OPraHMYECKHUX
COeTMHEHUIX. MexXaHu3MEI
00pa30oBaHMs KOBAJIGHTHON CBSI3H,
CrocoObl pa3pbiBa CBs3eH

https://lesson.edu.ru/catalog

Teopus cTpOEHUS] OPraHUYECKUX
coequHennit A. M. byrnepona

https://lesson.edu.ru/catalog

Bunel nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3¢ (}eKThl B MOIEKyIax
OpPraHUYECKUX COCAUHEHUN

https://lesson.edu.ru/catalog

HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I u
CUCTEMATHUYCCKass HOMCHKIIaTypa

https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
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(IUPAC) oprannveckux BeUICCTB

Knaccudukarus peakuuii B
OpraHUYECKON XUMHH

https://lesson.edu.ru/catalog

Bxomnast koHTponbHas padorTa.

AJIKaHBI: TOMOJOTHYECKUN PSi,
obmas (popmysia, HOMEHKIATypa U
M30MEpPHSL, DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://lesson.edu.ru/catalog

10

du3nyeckue U XMMHYECKHE CBOMCTBA
aJIKaHOB

https://lesson.edu.ru/catalog

11

Haxoxnenue ankaHoB B MPUPOJIE.
CriocoObI monmy4yeHus 1 IpUMEHEeHNe
aJIKaHOB

https://lesson.edu.ru/catalog

12

[{uknoankansl: obmas ¢popmyna,
HOMEHKJIATypa B U30MepHs,
O0COOEHHOCTH CTPOEHUS U
XMUMUYECKHUX CBOMCTB, CIIOCOOBI
HOJIYYCHHS ¥ TPUMEHEHUE

https://lesson.edu.ru/catalog

13

Pemenne pacuéTHbIX 3a7a49 Ha
OMpENCIICHUE MOJIEKYIISIPHON
(dbopMyIbl OPraHUYECKOr0 BEIIeCTBA
10 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXO/IAIINX B €70 COCTAB.
CucreMaru3anus 1 0000IIeHE
3HAHWH 10 TEME

https://lesson.edu.ru/catalog

14

AJIKEHBI: TOMOJIOTHYECKUH Psif,
obmras popmysia, HOMEHKIATYpa,

https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Monekyi. CTpykTypHas u
LUC-TPAHC-U30MEPHSI AJIKEHOB

15

dusnueckre U XUMHUUECKUE CBOIICTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

https://lesson.edu.

ru/catalog

16

CriocoObI ony4yeHus 1 IpUMEHEeHNE
aJIKEHOB

https://lesson.edu.

ru/catalog

17

[Tpaktuyeckas padora Ne 1 mo Teme
"[lonydyeHue 3TUJIEHA U U3Y4EHUE €0
CBOMCTB"

https://lesson.edu.

ru/catalog

18

Pemenune pacu€THpIX 3a1a4 Ha
ONpPENEIICHUE MOJIEKYIISIPHON
(bopMyIbl OpraHU4YECKOro BeliecTBa

https://lesson.edu.

ru/catalog

19

AJTKaIMCHBI: COMPSKEHHBIE,
W30JIMPOBAHHBIC, KYMYJIMPOBAaHHBIE.
OcoOeHHOCTH 3IIEKTPOHHOTO
CTPOCHHUSI

https://lesson.edu.

ru/catalog

20

XUMHUYECKHE CBOMCTBA
CONPSKEHHBIX TUEHOB

https://lesson.edu.

ru/catalog

21

CriocoObI TONTy4YCHUS U TPUMEHEHUE
aJIKaIUEHOB

https://lesson.edu.

ru/catalog

22

AJIKUHBI: TOMOJIOTHUECKUHN i,
obrmrast popmyra, HOMEHKIATYPA,
AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI, (PU3UICCKUE
CBOICTBA

https://lesson.edu.

ru/catalog

23

XMMHNYECKHUE CBOMCTBA aJIKKNHOB

https://lesson.edu.

ru/catalog

24

KauecTBeHHBIE peakuyi HA TPOWHYIO

https://lesson.edu.

ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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CBA3b

25

CriocoOblI rosyyeHus 1 IpuMeHeHne
ATKUHOB

https://lesson.edu.

ru/catalog

26

Pemenue 3agau: pacué€rsl no
YPaBHEHUIO XUMUYECKON PEaAKIUU

https://lesson.edu.

ru/catalog

27

Cucremaruzanys 1 00001IeHe
3HAHUH II0 TEME

https://lesson.edu.

ru/catalog

28

APpCHBI: TOMOJIOTUICCKUH PsiJl, 001Iast
dbopmyna, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH3071a 1
TONyosa, X (pU3uvYecKre CBONCTBA

https://lesson.edu.

ru/catalog

29

XUMHYECKUE CBOMCTBA aPEHOB:
peakluy 3aMelIeHus

https://lesson.edu.

ru/catalog

30

XUMHYECKHE CBOWCTBA apPEHOB:
peaKHI/II/I HpI/ICOGJII/IHeHI/ISI, OKHCJICHHUC
rOMOJIOTOB OeH30J1a

https://lesson.edu.

ru/catalog

31

Oco0EHHOCTH XUMUUYECKUX CBOMCTB
cTHpOJIa

https://lesson.edu.

ru/catalog

32

Pemenne pacu€THbIX 3a7a4 Ha
OIpeaeIeHUuE MOJIEKYJISIPHOU
(hopMyITBI OPraHMYECKOTr O BEIIECTBA

https://lesson.edu.

ru/catalog

33

Crnioco0slI osyuyeHus U IpUMEHEHNE
apeHoB

https://lesson.edu.

ru/catalog

34

['eneTnueckas CBsI3b MEXIY
pa3IMYHBIMH KJIaCCaMHU
YTJIEBOJ0POIOB

https://lesson.edu.

ru/catalog

35

Pacuérsl 110 ypaBHEeHUAM

https://lesson.edu.

ru/catalog



https://lesson.edu.ru/catalog
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XUMHYECKUX PEaKIUu.
Cucremaruzanys 1 00001IeHE
3HAaHHUH II0 TEME

36

IIpuponnsrii ras. [lomyTHele
HE(TSHbIE ra3bl

https://lesson.edu.

ru/catalog

37

KameHHbIH yroibs ¥ IpOgYKTHI €ro
nepepadoTKH

https://lesson.edu.

ru/catalog

38

Hed1b 1 ciocobOs! e€ nepepaboTKH.
[IpumeneHne npoayKTOB
nepepaboTku HehTh

https://lesson.edu.

ru/catalog

39

I'eneTmueckas CBS3b MCKIY
Ppa3InYHbIMHU KJIaCCaMH
YrieBoaopoaoB

https://lesson.edu.

ru/catalog

40

["ajoreHonpon3BoHbIC
YIJIEBOJJOPOJIOB: AJICKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHHS
rajoreHa

https://lesson.edu.

ru/catalog

41

JlelicTBue mieno4eii Ha
rajoreHnporu3BOIHEIE.
BzanmoeicTBHE AUTaIOT€HAIKAHOB
C MarHueM U IIMHKOM

https://lesson.edu.

ru/catalog

42

Cucremarusanusa 1 00001eHIE
3HaAHUM Mo pazaeny "YrieBoaopoabl"

https://lesson.edu.

ru/catalog

43

Kontponbhas pabora 3a 1 monyroaue

44

[TpenensHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHUM psiJl, oO1as
dbopmyna, cTpoeHHE MOJIEKYIL,
U30MepHsl, HOMEHKJIATypa,

https://lesson.edu.

ru/catalog



https://lesson.edu.ru/catalog
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KJIaccupukanys, Gpuznyeckue
CBOMCTBa

XuMHUYecKre CBOMCTBA IpEaACIIbHBIX

45 https://lesson.edu.ru/catalog
OJTHOATOMHBIX CITUPTOB

46 CTIOCOGRI MONyHCHHS 1 IPHMCHEHHE https://lesson.edu.ru/catalog
OJTHOATOMHBIX CITUPTOB
[TpocTteie 3¢upbl: HOMEHKIIATYpa U

47 U30MepHUsl, 0COOEHHOCTH (PU3MUECKUX https://lesson.edu.ru/catalog
Y XUMHAYECKUX CBOMCTB
MHoOroaToMHbI€ CIIUPTHI:

48 ATHJICHTIIMKONb U TIHUIEPHH, UX https://lesson.edu.ru/catalog
¢du3nveckue 1 XMMUYECKHE CBOWCTBA

49 CTIOCOOEI HoAyHeHIA H MPHMEHEHHE https://lesson.edu.ru/catalog
MHOT'0aTOMHBIX CITHPTOB
®deHou: cTpOeHUE MOJIEKYIbI,

50 (buzmveckue CBOMCTBA. TOKCUIHOCTD https://lesson.edu.ru/catalog
deHona

o1 XUMHUYECKUE CBOMCTBA (heHoma https://lesson.edu.ru/catalog

52 CTIOCOOBI MOIIYHCHILA H IPHMEHEHie https://lesson.edu.ru/catalog
deHona
[TpaxTueckas padora Ne 2. Pemienne

53 AKCIEPUMEHTAIIBHBIX 3a/a4 I10 TEME https://lesson.edu.ru/catalog
"CnupTthl U peHob"
Cucremaruzanys 1 00001IeHne

54 . https://lesson.edu.ru/catalog
3HaHUH 10 Teme
ANBIIETUBI U KETOHBI: SJIEKTPOHHOE

95 CTpOEHUE KapOOHWIBHOW TPYIIIIHI; https://lesson.edu.ru/catalog

IrOMOJIOTHYCCKUC PAODI, 06ma$1
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Q)opMyna, HU30MCpHA U HOMCHKIIAaTypa

56

AJBAETHBI U KETOHBI: (pU3UYecKue
CBOICTBA; peaKINMK MPUCOSTUHEHHUS

https://lesson.edu.

ru/catalog

57

PeaKHI/II/I OKHMCJICHUA U KAQUCCTBCHHBIC
pCakinun aibJACTUA0B U KCTOHOB

https://lesson.edu.

ru/catalog

58

CriocoObI TTONTy4YeHUs albACTHIOB U
KETOHOB

https://lesson.edu.

ru/catalog

59

OIHOOCHOBHBIE NpEETIbHBIE
KapOOHOBBIE KUCIIOTbI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJT

https://lesson.edu.

ru/catalog

60

W3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECKHE
CBOMCTBA

https://lesson.edu.

ru/catalog

61

XUMHYECKUE CBOMCTBA MTPEEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://lesson.edu.

ru/catalog

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KuCnoTel. MHOroo0Opasue
KapOOHOBBIX KHCIIOT

https://lesson.edu.

ru/catalog

63

Oco0GeHHOCTH CBOMCTB:
HENPECIbHBIX U apOMaTHUYECKUX
KapOOHOBBIX, TUKApOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTENN BBICIIUX
KapOOHOBBIX KHCIIOT

https://lesson.edu.

ru/catalog

64

[TonsiTve 0 MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

https://lesson.edu.

ru/catalog

65

CriocoObl osyyeHust 1 IpUMEeHEHNe
KapOOHOBBIX KHCIIOT

https://lesson.edu.

ru/catalog
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66

CrnoxxHbIe 3(UPBI: TOMOIOTUYECKUN
psin, obmrast popmyra, U30MepuUs U
HOMEHKJIaTypa

https://lesson.edu.

ru/catalog

67

dusznyeckre U XUMHUYECKUE CBOMCTBA
3¢upoB

https://lesson.edu.

ru/catalog

68

Pemenne pacu€rHbIX 3a1a4: 11O
YPaBHEHHUIO XUMUYECKON pPEaKINH, Ha
OINpeaEeIeHUE MOJIEKYJIIPHOU
(dbopMyITBI OPraHUYECKOr0 BEIIeCTBA

https://lesson.edu.

ru/catalog

69

[TpaxTueckas padora Ne 3. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 10 TEME
"Kap6onosie kuciotrel. Cl10KHBIE

a¢upsr"

https://lesson.edu.

ru/catalog

70

Kupsl: ctpoenue, puznueckre u
XMUMUYECKHEe CBOMUCTBA (TUAPOIIN3)

https://lesson.edu.

ru/catalog

71

OcoOeHHOCTH CBOMCTB JKUPOB,
COZICPIKAIINX OCTATKH HEMpPeIeTbHbIX
KUPHBIX KACIOT. JKupel B mipupone

https://lesson.edu.

ru/catalog

72

MBbl1a Kak COIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOLIEE
neiictBue. [IoHATHE O CHHTETHUYECKUX
Mmoromux cpeactrax (CMC)

https://lesson.edu.

ru/catalog

73

['enernyeckast cBsi3b yrieBOI0OPOIOB
U KUCJIOPOACOAEePIKAIINX
OpraHUYEeCKUX BEIIECTB

https://lesson.edu.

ru/catalog

74

Pacuétel 10 ypaBHEHUSAM
XUMHUYECKHUX peaKIni

https://lesson.edu.

ru/catalog

75

KontponbHas pabora no reme

https://lesson.edu.

ru/catalog
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«"enernyeckas CBs3b YIiIeBOJOPOI0B
U KUCJIOPOACOJAEePIKAIINX
OpPTraHUYECKUX BEIICCTBY»

76

OO0m1as XxapakTepucTUKa YIJIEeBOJIOB U
KJaccu(uKaIys yrieBooB (MOHO-,
I~ ¥ TIOJICAXaPH/IbI)

https://lesson.edu.

ru/catalog

77

Monocaxapuisl: puznyeckue
CBOMCTBA U HAXOXKJIEHUE B PUPOJIE

https://lesson.edu.

ru/catalog

78

[IpumeHeHue TII0K03bI, €€ 3HaUeHUE
B JKU3HEACATEIHOCTH OpraHu3Ma

https://lesson.edu.

ru/catalog

79

Jucaxapubl: caxapo3a, MajbTo3a U
nakto3a. Haxoxenue B mpupoje u
NpPUMEHEHHE JIMCaXapuIoB

https://lesson.edu.

ru/catalog

80

[Tonucaxapunabl: cTpoeHHe
MaKpOMOJIEKYJI, (pu3nveckue u
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

https://lesson.edu.

ru/catalog

81

[TonsiTHEe 00 UCKYCCTBEHHBIX
BOJIOKHAX

https://lesson.edu.

ru/catalog

82

Pemienue paCyYCTHBIX 3a/1a4 Ha
OIMpCACIICHUC JOJIN BbIXO/Ja ITPOJAYKTa
PCaKknuu OT TCOPCTHUYCCKHU
BO3MOXKHOTI'O

https://lesson.edu.

ru/catalog

83

Cucremaruzanus u 00001IeHne
3HAHHU 110 pa3aeny

https://lesson.edu.

ru/catalog

84

KontponbHas paborta o teme
"Kucnopoaconep:xaine
OpraHuYecKue coeAMHeHus"

85

AMWHBI: KITACCU(PUKAIIHS, CTPOCHUE

https://lesson.edu.

ru/catalog
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MoJeKyd, obmas Gopmyina,
M30MepHsl, HOMEHKIIATypa U
¢du3nveckre cBoiicTBa

86

XHUMHYECKUE CBOWCTBA
annpaTHUeCKUX aMHUHOB

https://lesson.edu.

ru/catalog

87

AHUIMH: CTpOEHUE aHUJINHA,
0COOEHHOCTH XMMHUYECKHX CBOUCTB
aHWIMHA

https://lesson.edu.

ru/catalog

88

CriocoObI oTy4eH s 1 IPUMEHEHHE
amuaTHIECKUX aMUHOB

https://lesson.edu.

ru/catalog

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3omepus, Gu3NIecKrue CBOMCTBA.
OtaenbHbIE TPEACTABUTENHN O
aMUHOKHUCIIOT

https://lesson.edu.

ru/catalog

90

XHUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, MX OMOJIOTHYECKOe
3HAYCHUE aMHHOKUCIOT. CHHTE3 U
TUAPOJTU3 TIENITHIOB

https://lesson.edu.

ru/catalog

91

Benku kak npupoIHbIe TTOTHMEPHI;
CTPYKTYpBI OSJIKOB

https://lesson.edu.

ru/catalog

92

XUMHUYECKHAE CBOMCTBA OEIIKOB

https://lesson.edu.

ru/catalog

93

Azotcoaepikamie
reTepPOLMKINIECKHE COSMHEHUSI.
HykiienHOBBIE KHCIIOTHI: COCTaB,
CTpOEHHE U OMOIOrHYecKas poib

https://lesson.edu.

ru/catalog

94

[Tpaktuueckas padora Ne 4. Pemenne
SKCIICPUMCHTAJIbHBIX 3a1a4 IO TEMC
"AzoTcoaeprKaliye opraHu4ecKue

https://lesson.edu.

ru/catalog
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coenuaeHusd"

95

[Tpaktuyeckas padora Ne 5. Pemenue
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TEME
"Pacnio3HaBaHUE OPraHUYECKUX
coequHeHui"

https://lesson.edu.

ru/catalog

96

['onoBast koHTpONBHAS paboTa

97

OCHOBHBIE TTOHSITHS XUMHAHU
BBICOKOMOIJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ
n MCTOAbI UX CUHTE3a —
nojaumMepuzanus U NOJIMKOHACHCAIUA

https://lesson.edu.

ru/catalog

98

IInactmaccel. YTunusauusa u
nepepaboTKa IIacTuka

https://lesson.edu.

ru/catalog

99

DnacToMepbl: HaTypaJIbHbII
CHHTETHYECKHe Kaydyku. PesnHa

https://lesson.edu.

ru/catalog

100

BosokHa: HaTypallbHBIE,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonmmeps! cienuaabHOro
Ha3HA4YCHUS

https://lesson.edu.

ru/catalog

101

[Tpaktuyeckas padora Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 3a/1a4 10 TEME
"Pacno3sHaBaHue 1miacTMacc u
BOJIOKOH"

https://lesson.edu.

ru/catalog

102

O0o0011IeHNE U CHCTEMAaTU3aIHs
M3YYEHHOr 0 MaTepHasa mo TeMe
"BrICOKOMONIEKYIIIPHBIE
coeIUHEHH"

https://lesson.edu.

ru/catalog

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoTsI padoThI
pecypchl

Atom. CocTaB aTOMHBIX SIIED.

1 i 1 https://lesson.edu.ru/catalog
XuMuueckuit 31eMeHT. M130Tonbl
CrtpoeHne IIeKTPOHHBIX 000I0UEK

2 P p 1 https://lesson.edu.ru/catalog
aTOMOB, KBAHTOBLIE YHCIIA
Kinaccudukauss xuMruuecKux

3 b 1 https://lesson.edu.ru/catalog
3JIEMEHTOB (S-, p-, d-, f-31emMenThI)
PacnopeneneHue 31eKTPOHOB 110

4 p p 1 https://lesson.edu.ru/catalog
ATOMHBIM OpOUTAISAM
DneKTpoHHbIE KOHPUTYpAIlMH aTOMOB

5 3JIEMEHTOB B OCHOBHOM U 1 https://lesson.edu.ru/catalog
BO30YXIEHHOM COCTOSIHUH
DIIeKTPOHHBIE KOH(MUT'YPALIMY HOHOB.

6 P uryp 1 https://lesson.edu.ru/catalog
DIEeKTPOOTPULATENBHOCTD
[Teproauueckuii 3aK0H U
[Tepuonnueckasi cucTeMa XUMHYECKHX

7 anemenToB /. 1. MenpeneeBa, cBs3b 1 https://lesson.edu.ru/catalog
C COBPEMEHHOW T€OpHEel CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB U

8 1 https://lesson.edu.ru/catalog
00pa3yeMbIX MU TIPOCTHIX U
CJIO’KHBIX BELIECTB 10 TPYyIMIaM U
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nepuoaam

Cucremarnsanus 1 0000IEHIE
3HaHUHU 110 TeMe. BxonHas
KOHTpOJIbHasA paboTa.

10

Buael XMMHUEeCKOH CBS3M.
MexaHnu3mbl 00pa3oBaHUs
KOBAQJIEHTHOM CBs13U. Bogopoanas
CBA3b. MeXMONIEKyIsIpHBIC
B3aNMMOJICHCTBHS

https://lesson.edu.ru/catalog

11

BaneHTHOCTE 1 BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
BJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C
HUX TEOMETPUYECKUM CTPOCHUEM

https://lesson.edu.ru/catalog

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIUHEHUAX . COCTaB U
HOMEHKJIaTypa

https://lesson.edu.ru/catalog

13

BemectBa MonexynspHoro u
HEMOJIEKYJIIPHOTO CTpOoeHus. THrbl
KPUCTAIIMYECKUX PELIETOK U
CBOIiCTBA BEIIECTB

https://lesson.edu.ru/catalog

14

[ToHsiTHEe O MTUCHIEPCHBIX CUCTEMAX.
[IpencraBnenue o0 KOUIOUTHBIX
pacTBopax

https://lesson.edu.ru/catalog

15

Uctunanie PaCTBOPLI: HACBIIICHHBIC U

HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

https://lesson.edu.ru/catalog

16

Cnoco0Ob! BEIpaKEeHHS KOHIICHTPALUH
pPacTBOpoOB

https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

17

Pemrenne 3a71a4 ¢ MCrons30BaHUEM
HOHATHH "MaccoBas JI0JIA
pacTBOpEHHOTO BeliecTna',
"MoJsipHast KOHIIEHTpauus'"

https://lesson.edu.ru/catalog

18

Knaccugukanus u HoMeHKIaTypa
HEOPraHUYECKUX BELICCTB

https://lesson.edu.ru/catalog

19

Cucremarusanuus 1 00001eHue
3HAHUH 10 TEME

https://lesson.edu.ru/catalog

20

KonTtponbHas pabora 1mo remam
"Crpoenue atoma. Ilepuoanueckuit
3akoH u [lepuonnyeckas cucrema
XHMHYECKHX djieMeHToB /. U.
MenneneeBa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"

21

Knaccugukanms XuMruuecKux
peakuii B HEOPraHU4YECKON 1
OpPraHUYECKOW XUMHUH. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH
COXpPaHEHUS U TPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKIMSIX

https://lesson.edu.ru/catalog

22

TennoBbie 3 EKTh XUMUYECKUX
peakuuii. TepMoxuMHuueckue
ypaBHEHUS

https://lesson.edu.ru/catalog

23

Brruucnenust no ypaBHEHUSIM
XUMHYECKUX pPeakiuil u
TepMOXHMquCKHM ypaBHeHI/ISIM

https://lesson.edu.ru/catalog

24

CKopocTh XUMHUYECKOH peakiuu, eé
3aBUCHUMOCTb OT Pa3InYHbIX
¢bakropoB. Katanus u karanu3aTopsl

https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

25

['oMoreHHsbI€ U reTEpPOreHHbIE
peaxkuuu

https://lesson.edu.

ru/catalog

26

[Ipaktrueckas padora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTb XMMUYECKON peakuu"

https://lesson.edu.

ru/catalog

27

Ob6partuMble 1 HEOOpATUMBIE PEAKLINH.
XHUMHUYECKOE PABHOBECHE

https://lesson.edu.

ru/catalog

28

IIpakTuyeckas pabora Ne 2 o Teme
"Bnustaue pa3nudHbIX GakTopoB HA
MIOJIO’KEHNE XUMUYECKOT 0
paBHOBecHA"

https://lesson.edu.

ru/catalog

29

DNEKTPONIUTHYECKAS TUCCOIHAITHS.
CuibHBIC U CITA0BIC JIEKTPOIUTHL.
Crenels Quccoranuu

https://lesson.edu.

ru/catalog

30

Nonnoe nponssenenue Boapl. Cpena
BOJIHBIX pacTBOPOB. BogopoaHbIi
noka3zarens (pH) pactBopa

https://lesson.edu.

ru/catalog

31

I'maponus coneii. Peakuuu,
MPOTEKAIOIIKE B paCTBOPaX
3JIEKTPOJIUTOB

https://lesson.edu.

ru/catalog

32

[Ipaktuyeckas padora Ne 3 mo Teme
"XuMH4ecKre peakluu B pacTBOpax
3JIEKTPOITUTOB"

https://lesson.edu.

ru/catalog

33

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. BaxHenre OKUCIUTENN U
BOCCTAaHOBUTEIU

https://lesson.edu.

ru/catalog

34

Merton 371eKTpOHHOTO (3JIEKTOHHO-
HMOHHOT0) Oananca

https://lesson.edu.

ru/catalog
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35

DIIEKTPOJIN3 pacTBOPOB U PACILJIaBOB
BEILIECTB

https://lesson.edu.

ru/catalog

36

Pemenne 3aJlad pa3jIMYHbIX TUIIOB

https://lesson.edu.

ru/catalog

37

Pemenue 3amau Pa3JINYHBIX TUIIOB

https://lesson.edu.

ru/catalog

38

Cucremarusanuus 1 00001eHue
3HaHUH 1o TeMe "XUuMHU4ecKkue
peakuun"

https://lesson.edu.

ru/catalog

39

Kontponbhas pabora 3a 1 nmonyroaue

40

ITonoxeHne HEMETAILIOB B
[Tepuoauueckoii cucreme
XHUMHYECKUX 31eMEHTOB /JI. M.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus ux aToMoB. duznyeckue
CBOICTBa HEMETAJIIOB

https://lesson.edu.

ru/catalog

41

Annorponusi HeMeTauIoB (Ha
puMepe KUuciaopoaa, cepsl, hochopa
U yraepoja)

https://lesson.edu.

ru/catalog

42

Bonopon: monydenwue, puzndeckue u
XUMHUYECKUE CBOMCTBA. ['Mapuasl

https://lesson.edu.

ru/catalog

43

["asiorensl: Hax0X/IeHUE B IPUPOJIE,
CHocOObI mony4yeHus, pusndeckue u
XUMHUYECKHE CBOWCTBA

https://lesson.edu.

ru/catalog

44

lNanorenoBonoponpl. Baxxnenmmue
KHCIJIOPOJICO/IEPKAIINE COSTUHEHUS
raJoreHOB

https://lesson.edu.

ru/catalog

45

JIaGopaTopHbIe ¥ TPOMBILICHHBIE
CIOCOOBI MOTYYEHUS TaTOr€HOB.
[IprMeHeHne rajnoreHoB 1 ux

https://lesson.edu.

ru/catalog
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COeqUHEHUN

46

IIpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe
"T"amorensr"

https://lesson.edu.

ru/catalog

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CITOCOOBI
NOJy4YeHus, pU3nUecKue u
XUMHYecKre cBoiicTBa. O30H.
[IpuMeHeHne KUCIopoaa U 030Ha

https://lesson.edu.

ru/catalog

48

OKcHIbI M IEPOKCHIBI

https://lesson.edu.

ru/catalog

49

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

https://lesson.edu.

ru/catalog

50

Cepa: HaxOX/IeHHE B IPUPOJIE,
CIOCOOBI MOTy4eHus, (prusnueckue u
XHUMUYECKHUE CBOMCTBA

https://lesson.edu.

ru/catalog

51

CepoBoaopo, cynbhuabl

https://lesson.edu.

ru/catalog

52

Kucnoponconepsxamiie coeIMHEHNS
cepbl. OCOOCHHOCTH CBOMCTB CEPHOU
KHCJIOTBI

https://lesson.edu.

ru/catalog

53

[IpakTnueckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME
"Cepa u eé€ coequHeHus"

https://lesson.edu.

ru/catalog

54

A3OT: HAXOXKJIEHUE B PUPOJE,
CHOCOOBbI Mony4YeHus, pusndeckue u
XHUMHYECKHE CBOMCTBAa. AMMHAK,
HUTPUIBI

https://lesson.edu.

ru/catalog

55

Kucnopoaconepxariue coeTMHeHUs
aszora. OcoOEHHOCTH CBOWCTB a30THOMI
KHUCJIOTEI

https://lesson.edu.

ru/catalog
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56

[IpumeneHue a3ora u ero
COCIMHEHHI. A30THBIC YI00pCHUS

https://lesson.edu.

ru/catalog

57

dochop: HaxOKIEHNE B IPUPOJIE,
CHOCOOBI MOoNy4YeHusl, prusnueckrue u
XUMHYeCKue cBoicTBa. Docduabl u

dhochun

https://lesson.edu.

ru/catalog

58

Oxkcunsl hocdopa,
dhochopconepxamue kucaoTel. Comun
hocdopHOI KUCTOTHI

https://lesson.edu.

ru/catalog

59

[Tpumenenne dhocdopa u ero
coeauHeHunil. @ocopHble yaoOpeHHs

https://lesson.edu.

ru/catalog

60

IIpaktuyeckas padora Ne 6. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe
"Azot 1 pocdop u ux coenuHeHusn"

https://lesson.edu.

ru/catalog

61

VYrnepoa: HaxXoXIEHUE B IPUPOJE,
AJUTOTPOIIHbIE MOTU(UKAIIIH;
(dbu3nyuecKrue 1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE

https://lesson.edu.

ru/catalog

62

Oxkcun yraepona(ll), oxcun
yraepoaa(lV), yronbHas kucinora u eé
conu

https://lesson.edu.

ru/catalog

63

Pemenue 3aa4 pa3JIMYHbIX TUIIOB

https://lesson.edu.

ru/catalog

64

Kpemuuii: HaxoxieHre B Ipupose,
CHocoObI mony4yeHus, pusndeckue u
XUMHYECKHE CBOMCTBA

https://lesson.edu.

ru/catalog

65

Oxkcun kpemuwusi(1V), kpemHueBas
KHCIIOTA, CHIIUKATHI

https://lesson.edu.

ru/catalog

66

[IprMeHeHne KpeMHHMS U €T0

https://lesson.edu.

ru/catalog
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coenuHeHnil. CTEKJ0, ero Moixy4YeHue,
BHUJIBI CTEKJIA

67

Pemenne 3aJlad pa3jIMYHbIX TUIIOB

https://lesson.edu.

ru/catalog

68

Cucrematnsanus 1 0000IEHIE
3gaHui 1o teme "Hemerauier"

https://lesson.edu.

ru/catalog

69

KonTtponbhas pabora 1o teme
"Hemerasr"

70

AHanmmu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKIIHS OIIUOOK

https://lesson.edu.

ru/catalog

71

ITonoxenue MeTamuioB B
[Tepuoandeckoii cucreme
XUMHAYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0UEK aTOMOB METAIIJIOB

https://lesson.edu.

ru/catalog

72

O6mue ¢pusznyeckue cBoKWCTBa
MeTaioB. [I[pumeneHne MeTajuioB B
OBITY M TEXHUKE

https://lesson.edu.

ru/catalog

73

Crnnasel MetasioB. Kopposust
METaJIOB

https://lesson.edu.

ru/catalog

74

Pemenue 3a4a4 pa3JIMYHbIX TUIIOB

https://lesson.edu.

ru/catalog

75

DIIEKTPOXUMHUUECKUH PsiT
HanpsbkeHud MeTarioB. Oomue
CIOCOOBI MOTYyYEHUS METAJIOB

https://lesson.edu.

ru/catalog

76

OO0m1ast xapaKTepuCTUKa METAJIJIOB
|A-rpynns [lepuoauueckoit cucTeMbl
XUMHUYECKUX dieMeHToB. Hatpuit u
KaJIM: TToTy4eHue, GU3HIeCKUe 1
XUMHYECKHE CBOMCTBA, IPUMEHEHNE

https://lesson.edu.

ru/catalog
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MPOCTBHIX BCHICCTB U UX COCIMHEHUM

77

OO01mas xapakTepucTUKa METaIOB
I[lA-rpynmst [lepuoanueckoit
CHUCTEMbI XUMUYIECCKUX JJICMEHTOB.
Marauii ¥ KaJIbLIMi: NTOJIyYEHHUE,
(bu3nuecKkue 1 XuMUYEeCKHe CBONCTBA,
MIPUMEHECHHE TTPOCTHIX BEIISCTB M MX
COEMHEHUI

https://lesson.edu.

ru/catalog

78

JKEcTKOCTH BOJIBI U CIOCOOBI €6
yCTpaHEeHHsI

https://lesson.edu.

ru/catalog

79

ANtOMUHUI: TTONTy4eHHe, GU3NIECKue
U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE

https://lesson.edu.

ru/catalog

80

AmMoTepHBIC CBOMCTBA OKCHIA U
TUAPOKCHU 1A AITFOMUHUS,
TUAPOKCOKOMIJIEKCHI AIIFOMUHUS, UX
MIPUMEHEHUE

https://lesson.edu.

ru/catalog

81

Pemenue 3amau Pa3JINYHBIX TUIIOB

https://lesson.edu.

ru/catalog

82

IIpaktuyeckas padora Ne 7. Pemenue
9KCIEPUMEHTANIBHBIX 33/1a4 110 TEME
"MeTaiibl I1aBHbIX oarpymnn"

https://lesson.edu.

ru/catalog

83

OO6mrast XxapakTepuCTUKa METAJIIIOB
no6o4HbIX noArpymnn (b-rpymm)
[Teproanueckoil cucTeMsl
XUMHYCCKUX JIEMCHTOB

https://lesson.edu.

ru/catalog

84

duznueckre U XUMHUYECKUE CBOWCTBA
XpoMa U €ro COEAMHEHUH, UX
MPUMEHEHUE

https://lesson.edu.

ru/catalog

85

Baxwnerime coeMHeHUsT Maprasua.

https://lesson.edu.

ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

HepMaHr aHaT KaJu:d, €ro
OKHMCIINTEIIFHBIC CBOMCTBA

86

duszndyeckre U XMMHYECKHE CBOMCTBA
J)KeJie3a ¥ ero CoOeJMHEHUH.
HOJIY‘-IGHI/IG )41 HpI/IMCHeHI/Ie CIIJIaBOB
JKenesa

https://lesson.edu.

ru/catalog

87

dusnueckre U XUMHUYECKHE CBOMCTBA
MeIU U €€ COSIMHCHUM, UX
MIPUMEHEHUE

https://lesson.edu.

ru/catalog

88

du3nyeckne 1 XUMHUYECKHE CBOMCTBA
IIUHKA U €T0 COSIMHECHUM, UX
npuMeHeHue. [ 'uIpoKCOKOMIIEKCHI
IMMHKA

https://lesson.edu.

ru/catalog

89

[IpakTnueckas padora Ne 8. Pemenue
9KCIIEPUMEHTAJIbHBIX 3324 110 TEME
"MeTasmipl TOOOYHBIX TOATPYIIT"

https://lesson.edu.

ru/catalog

90

Pemenue 3amau Pa3JINYHBIX TUIIOB

https://lesson.edu.

ru/catalog

91

O0001IEHNE U CUCTEMATU3ALHAS
M3YYCHHOr 0 MaTepralia 1o TeMe
"Merayuipr"

https://lesson.edu.

ru/catalog

92

I'omoBas koHTpONBHAS paboTa

93

AHanmu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OUTHOOK

https://lesson.edu.

ru/catalog

94

Poins xuMun B o0ecrieueHNH

YCTOﬁqHBOFO Pa3BUTHA YCIIOBCYCCTBA.

IlonsTue o HAaYYHBIX METOJax
ncciacaoBanus BEIICCTB

https://lesson.edu.

ru/catalog

95

Hayunsle npuHIUIIBEI OpraHU3alun

https://lesson.edu.

ru/catalog
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XUMHYECKOT O MPOU3BOICTBA.
[IpompITuIeHHBIE CITOCOOBI TTOTYYCHUSI
BaKHEHUIINX BEIIECTB

XUMHUYECKOE 3arpsI3HEHUE

96 OKPY’KaroIel CpeJibl U ero 1 https://lesson.edu.ru/catalog
ITOCJICACTBHS
XHUMHS U 3J0POBBE YEITOBEKA.

97 #1op 1 https://lesson.edu.ru/catalog
JlexapCTBEHHBIE Cpe/ICTBA
Xumus muny. Pojb xumun B

98 B N 1 https://lesson.edu.ru/catalog
o0ecIieueHUH MUIIEBOH 0€30MacHOCTH
KocmeTnueckue u mapdromepHbie

99 pd P 1 https://lesson.edu.ru/catalog
cpenctBa. beiToBast Xxumus
XuMus B CTpOUTENLCTBE. BakHelune

100 CTPOUTEIbHBIC U KOHCTPYKIIMOHHBIE 1 https://lesson.edu.ru/catalog
MaTepHaIbl
XUMHS B CEIILCKOM XO35ICTBE.

101 Opranudeckuie 1 MUHEPaJIbHbIE 1 https://lesson.edu.ru/catalog
ynoopeHus
Cucremaru3aiys u 0000IICHIE

102 . 1 https://lesson.edu.ru/catalog
3HAHHUH 110 TEME

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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