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IHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMMa mo XMMHUM Ha YPOBHE CPEIHETO OO0IIEero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHON 00pa3oBaTeIbHOM MporpamMMebl cpeHero ooiiero oopazoBanusi(DOIT
COOQO), npencraBneHHbIX B DefepaqbHOM TOCYIapCTBEHHOM 0O0Opa30BaTEIhLHOM
cragaapre COO, c¢ yuérom Kouuenuuu mnpenonaBaHus y4eOHOTO MpeaMeTa
«Xumuss» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit ~ deaeparum,
peau3yoIINX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX TOJIOKEHUM
«Ctpateruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsSI HA YPOBHE YIUIYOJIEHHOTO H3YUYEHHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOTro oOpa3oBanusi yuamuxcs 10-11  kmaccos.
N3yuenne mpenMera, peanuzyeMoe B yCIOBUSX —AUG(EpeHIIupPOBAHHOTO,
npo¢uiabHOro OOyuYeHHus, MPHU3BaHO O00eCeYnTh O0O0IEe00pPa30BATENbHYI0 U
OOIIEKyJIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOJIUMYIO IS
aJlanTaluKi uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIUYME, a TAKKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax NpodecCHOHaIbHOro O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISICTCS OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMera «XUMHUSD MOJy4aeT
NOoAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAraIONUMU
nonoxkenusimu  ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, coaep)KaHus,
pe3yJbTaToB OOyuYeHUs] U TPeOOBAHUM K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJSIFOTCSL CJICIYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYyHKIINH:

e HMH(POPMAIMOHHO-METOJUYECKAs, peaau3alnus KOTOpOoW oOecrneynBaeT
MOJIyYeHHE MPEACTaBICHUSI O IENsIX, COACp>KaHUU, OOIIeH CTpaTeruu
o0y4eHUsI, BOCITUTAHUS U PA3BUTHS 00YUYAIOIINXCS CPEJCTBAMU MIPEIMETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
OTpEJIeJICHHE: MPUHIIMIIOB CTPYKTYpPUPOBAHUS W TMOCIIEI0BATEIHLHOCTH
M3YUYeHUs] y4eOHOro MaTepuaia, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX TOCTIKCHHA OOydYaroIMXCsS B
paMKax HWTOTOBOM arrecTand B (GOpME €IUHOTO TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOa€HHOTO U3yYEHUSI XUMUU:

e YCTaHABIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHE, 00sS3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpemrycMaTpruBaeT



pacrpefielieHue W CTPYKTYpUpPOBaHHUE €ro IO KjaccaMm, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/pa3ienam Kypca;

e JAET MpUMEPHOE paciipesiesieHne y4eOHOro BpeMeHH, PEKOMEHIYEeMOTO JIJIs
W3YUYCHHUSI OTNICIbHBIX TEM;

e TMpenjlara€T MPUMEPHYIO TIOCIEI0BAaTEIbHOCTh M3Yy4YEHUsI Yy4eOHOro
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1IeJIeH 1 3aJlay U3y4YeHHs MpeaMeTa
Ha yrIyOJI€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmmero o00pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUTAHUPYEMBIX  PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MpOrpamMMBbl CpeaHero o01ero oOpa3zoBaHUs (JINYHOCTHBIX,
MeTaInpeMETHBIX, MPEJAMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABAaTEIbHBIX JEHCTBUU O0OydHaromerocs IO OCBOCHMIO
COJIepKaHus IPeIMETA.

[Io BceM Ha3BaHHBIM MO3ULHUSIM B IPOrpaMMe IO XUMHUHU MPEAyCMOTpPEeHa
IPEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHusl. 3a IpeiesiaMi yCTAaHOBJIEHHOM MPOrpaMMOi 110 XUMUM 00s13aTeNIbHON
(MHBapUAHTHOM) COCTABISAIONIEH COJIepXKaHUsI Yy4eOHOro mpeamera «XUMUsDH
0CTaéTCsl BOBMOXKHOCTB BEIOOpPA €r0 BapUaTUBHOM COCTABJIAIOINICH, KOTOpas 10/ KHA
OTIPEJIEIATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOUIs O0yUESHHS.

B cootrBercTBUM ¢ KoOHueNTyaidbHbIMM mojoxeHusmMu PIrOC COO o
Ha3HAYEHUU TIPeAMETOB 0a30BOro M YriayOJEHHOrO YpPOBHEHW B CHCTEME
mudepeHIUpOBaHHOTO OOYYECHHsI Ha ypPOBHE CPEIHET0 OO0Iero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaNpaBieH Ha pealn3aluio
MIPEEMCTBEHHOCTH C MOCEAYIOIIUM TATIOM TOJIYYSHHS XUMUYECKOTO 00pa3oBaHus
B paMKax W3y4YEHHUS CIEUUATbHBIX ECTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCLUIUIMH B By3aX U OpraHM3alusIX CpeIHero nmpodhecCUOHAIbHOTO 00pa30oBaHuUs.
B 310l cBs3M n3yuyeHue npeamera « XuMHUs» OPUEHTUPOBAHO IMTPEUMYIIIECTBEHHO HA
pacmipeHre © YriayOJeHHe TEOPEeTUYECKOM U TMPAKTUYECKOW IMOJTOTOBKH
00yJaromuxcsi, BEIOpABIIMX OMNpeaeaEHHbIN Tpoduiabr 00yUeHUs,, B TOM YHCIIE C
MEPCMEKTUBOM  TOCJEAYIONIETO TOJYyYEeHUS XUMHUYECKOro oOpa3oBaHUsS B
opranm3anusx npodeccuoHaabHOro ooOpaszoBanusa. Hapsigy c¢ sTtum, B cBeTe
tpeboBanniit ®I'OC COO k TuIaHUpyEeMBIM pe3ysbTaTaM OCBOCHHS (eepaibHON
00pa3oBaTeILHON IPOrpaMMBbl CPETHETO 00IIero 00pa30BaHUs U3YUEHUE ITpeIMeTa
«XUMUSD» OPUEHTUPOBAHO TAKXKE Ha PEIICHUE 3a]lay BOCIHUTAHUS U COLIMAIBHOTO
pa3BuTUA O0O0ydarnuxcsi, Ha (QOPMHUPOBAHUE y HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHUH, YMEHHHM pallMOHAIHM3AIMd y4eOHOTO TpyJa M O0OOMmEHHBIX CIIOCOO0B
NEeSATENBHOCTH, UMEIOIIUX MEXKIUCIIUIUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBisomiuMu  rpeameTa «XUMHsD»» Ha YPOBHE YIIIyOJIEHHOrO M3y4YEHHUS
SBIIAIOTCS yIUIyOn€HHBbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun MoAX0/I0B K OTOOPY M CTPYKTYpHOM
OpraHu3allMi COJEpP’KaHUS 3TUX KypCcOB B IporpaMme O XHMHUU 32 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro U yriryoJI€éHHOTO YpOBHEH
U3Yy4YEHUS IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTb MPEJAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEMa
3HAaHUM MOJy4aeT ONpeNeIEHHOE TEOPETUYECKOE JIONOJHEHHE, MO3BOJISIOLIEE
OCO3HaHHO OCBOMTH CYIIECTBEHHO OOJBIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaa.
Tak, Ha yrayOnE€HHOM ypOBHE H3Yy4EHHs MpeaMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTETHHOTO YBEINUYECHHS 00bEMA 3HAHUHN 0 XMMUYECKUX DJIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs IPEACTaBICHUI O CTPOSHUHN
BELIECTBA, XUMHUYECKOM CBA3M W 3aKOHOMEPHOCTSAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaE€MbIX C TOYKH 3PEHUS XMMHUYECKOW KHHETHKH U TEPMOJMHAMUKHU.
N3yuyenue nepuoauyeckoro 3akoHa u llepuoandeckoil CUCTEMbl XHMHYECKHX
3JIEMEHTOB 0a3UPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEACTABICHHIX
O CTpOEHMM aromMa. XHUMHUYECKas CBs3b OOBACHAETCS C TOYKM 3pEHUs
HHEPreTUYECKUX U3MEHEHHI NpU €€ 00pa30BaHUM U Pa3pyLICHUH, a TAKXKE C TOUKU
3peHUus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakiuid JOMOJTHSAETCS
dbopMHUpOBaHHEM TPEJICTAaBICHUNA 00 AJIEKTPOXMMUYECKHX Mpoleccax U
AJIEKTPOJIM3€ PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMUM NpU
PacCMOTPEHHH PEaKIMOHHONM CHOCOOHOCTH COEAMHEHUN ynemnsieTcss ocoloe
BHHMAaHHE BOIIpocaM 00 JICKTPOHHBIX 3 (PeKTax, 0 B3aMMHOM BJIUSHHH aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIii.

Oco0oe 3HaueHrEe UMEET TO, YTO Ha COJIEP KaHKNE KyPCOB XUMUHU YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJIsI KJIACCOB OMpeAeiEHHOTO poduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpPy W XapakTep IOMOJHEHUH K OOIIed CUCTEME MPEIMETHBIX 3HAHUMN)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hampumep, B COJAEpKaHUU
npeaMeTa i KJIAacCOB XUMHUKO-(pu3nyeckoro npoduss 0oibiioe 3HadyeHue OyayT
UMETh 3JIEMEHTHI YUeOHOro Matepuaina o oomeit xumuu. [lpu nuzyyenuun npeamera
B JIAHHOM CJIy4yae akLeHT OyAeT ciAelaH Ha OOIIHOCTh METOJIOB MO3HaHUS,
OOITHOCTH 3aKOHOB U TEOPUI B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonekysipHasi TeOpHUs B PU3UKE), 3aKOHBI COXPAHEHUSI MACChI M DHEPTUH, 3aKOHbI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUH BELIECTB U APYToE.

B TO e BpemMs B colIepKaHUM TMpeAMeTa g KJIacCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLINI YAENbHBINM Bec OyneT UMETh OpraHudeckas
xumus. B aTom citydae npenocTaBiseTcs BO3MOXKHOCT JUIs 00Jiee 00CTOATEIBHOTO



pPacCMOTPEHUS XUMHYECKOW OPraHU3allid KJICTKH KaK OMOJIOTHYECKON CHCTEMEI, B
COCTaB KOTOPOM BXOJAT, K MNpPUMEPY, TaKHE€ CTPYKTYpHbIE€ KOMIIOHEHTHI, KakK
JUNUABL, OCIKH, YTIIEBOIbl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaBE M CBOMCTBAX MPEJCTABUTEIIEN OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JUIsl M3Y4YEHHUS CYUIHOCTH MpoiiecCOB (hOTOCUHTE3a, JbIXaHUS,
MUIIEBAPCHUS.

B mnmane dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHUS
00IIIeHayYHBIX METOJIOB ITO3HAHMS M OTIBITA TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAaHUW H3ydeHHE MpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpPEAMETAMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX oOnacteilt «EcTecTBeHHO-HayuHble mpenMeTh», «MaTtemaTuka u
uHhopmaTrKa» u «Pycckuii sI3bIK U TUTEpaATypay.

[Tpu uzyyenuu yueOHOro npeamera « XuMus» Ha yriiyOJI€HHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O U cpeAHero o0uiero oopazopanus (Ha 6a30BOM ypOBHE),
3a/laueil MEepPBOCTETIEHHON 3HAYMMOCTU SBIISIETCS (OPMUPOBAHHME OCHOB HAyKHU
XUMUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUIECKOM AEATEINHHOCTH
YeJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. Penienue 3Toii 3agaun Ha
yIIIyOJIEHHOM YpOBHE HM3YUYEHHUs NpeAMETa MpearojaracT peaau3aiuio TaKhX
LeJien, Kak:

e (QopMupOBaHUE MPEACTABICHUN: O MaTE€pUAILHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TT0O3HABAEMOCTH SIBIIEHUM MIPUPOJIbI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled pojii B OOeCreYeHHH
YCTOMYMBOIO  pa3BUTUsA  4YEJOBEYECTBA: B  pelieHuu  mpobiieM
AKOJIOTMYECKOM, SHEPreTUYECKOW U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLINHBI, CO3JaHUN HOBBIX MaTE€PUAIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
00eCIieYeHNH PalMOHAIBHOTO MPUPOJONOIL30BaHus, B (HOPMUPOBAHHUH
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl UYEJIOBEKa, a TAKXKE JKOJIOTHMYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHOU CpeIe;

e OCBOCHHME CHUCTEMbl 3HAHMM, JIEXKAUMX B OCHOBE XHUMHUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: (PyHIaMEHTATbHBIX
MOHSATHUM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA Ha pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-
MOJICKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XUMHUYECKUX PEaKUIHi, O
XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IIHX
Hay4HBIX MPUHLIHUIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKUX 3HAHUU 711 OOBACHEHUS
KITFOUEBBIX HJIEM U MPOOJIEM COBPEMEHHOM XUMUHU, AN OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUs MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a ¥ OIICHKH C IO3MIIUI DKOJIOTHYECKON 0€30IaCHOCTH MOCJIEACTBHI
OBITOBOM U MPOU3BOJCTBEHHOW JEATEIHHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM TTPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHre PECTAaBICHUHN 0 HAYYHBIX METOAaX MO3HAHUS, HEOOXOUMBIX
JUIL TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBATHCA B MHPE BEIIECTB H
OOBSCHEHUS XUMHYECKUX SIBJICHUN, HMMEIOIUX MECTO B TMpUPOAE, B
MPAKTUYECKOU JIEATEIILHOCTH U MIOBCEIHEBHOU )KU3HU.

B mmame peammzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BHBAIOIIUX
GyHKIUNA TIETOCTHOM CHUCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPHU U3YYCHUU
npenMera «XuUMHUS» Ha  yrayOnEéHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTh
PUOOPETAIOT TAKUE IIETH U 3a/1a49H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHHH TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MIPUKIIAJIHBIX HCCICAOBAaHUM B XUMHUHU, (POPMHUpPOBAHHE MHPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHMIO W IIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeYEJIOBEYECKHUX IIEHHOCTEM;

pa3BHUTHE [MO3HABATCIIBHBIX HHTEPECOB, MHTCILICKTYaIbHBIX U TBOPUYCCKUX
crocoOHocTel oOydJaronuxcs, (GOPMHPOBAHHWE Y HHX CO3HATCIBHOIO
OTHOIICHUS K CamMoOOpa30oBaHWI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEITHONW NPO(eCcCHOHaTbHON U O0IIECTBEHHOW e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M IIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HU;

dbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOJONOIb30BAHMS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPhI, MPUOOPETECHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUYECKON AeSITCILHOCTH.

OO11ee 9nCIIO 9acoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS XUMHUH Ha yTiyOJIeHHOM
YpOBHE cpeHero obiero oopazoBanusi, coctaisieT 204 yacon: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUM.

[Ipeamer u 3HaUYCHHE OPraHUYECKON XUMUH, TIPEJICTABIICHHE O MHOT000pa3uu
OPTraHUYECKUX COCOUHECHUMN.

OJNEeKTPOHHOE CTPOEHHE aToMa yTriepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXXHOCTM aTroMa yriepoja. XHUMUYECKas CBsA3b B
OpTraHUYECKUX COCTUHEHUAX. TUMbl THOpUAN3ALIMKY aTOMHBIX OpOUTajel yriepoa.
MexaHu3Mbl 00pa30BaHUsI KOBAJGHTHOW CBSI3M  (OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIN). TUNBI TEepeKphIBaHUS AaTOMHBIX OpOUTANCH, G- H 7T-CBS3W.
OpunapHasi, BOHAas U TpoiiHasi cBs3b. CrocoObl pa3pbiBa CBs3E B MOJEKYJIaxX
opranuyeckux BemiecTB. [loHATHe 0 CBOOOJAHOM pajaukane, HyKIeopuie u
anexTpodue.

Teopus crTpoeHuss opraHudeckux coeanHennii A.M. byrtinepoBa wu
COBPEMEHHbIE MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoequHEHUH. MomnekyaspHble U  CTPYKTYpHBIE  (OpPMYIIBIL.
CrpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalIEHHAS,
ckeneTHad. M3omepus. Buasl u3omepuu: CTPYyKTypHas, HPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2PHEKTH B MOJIEKYJIaX OPTAHMYECKUX COCTMHCHUN (MHIYKTUBHBIA U
ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kKiIaccupUKaMKU OpraHuyeckux BemiecTB. [loHaTue o
dbyHkuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psiibl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH W KJaccu(UKaIUsg OpraHuYecKux peakuuid. OKUCIUTETbHO-
BOCCTaHOBUTEJIBHBIC PEAKLIMU B OPraHUYECKON XUMUMU.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HUX MPEBpPAICHUN:
03HAKOMJIEHUE C 00pa3liaMy OPraHMYECKUX BEIIECTB U MaTepraliaMyi Ha UX OCHOBE,
ONBITHI IO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB NPU HArpeBaHuu (IUIaBJIEHUE,
oOyriiMBaHNe M TOPEHHUE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpPTraHUYeCKHX
BEILIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMooruueckuil ps ankaHoB, oOmias ¢popMysa, HOMEHKIIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKaHOB, Sp°-
ruOpuau3anys aTOMHBIX opOuTanel yriaepoja, o-cBsizb. DU3MUECKHUE CBONCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpHU3aLINH,
JNErUAPUPOBAHUS, IUKIN3ALNKI, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBinenue o
MEXaHHU3ME PEAKIUi PaJuKaJIbHOrO 3aMEILICHHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas gopmysa, HoMeHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOCHUS U XUMHUYECKUX CBOMCTB MaJTBIX (ITUKIIOMPOIIAH, ITUKIO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IUKJIOTeKCcaH ) IuKiIoaakaHoB. CIIocoObl MOMy4YeHHUS U IPUMECHEHHUE
LUKJIOAJIKaHOB.

Ankensl. ['oMonornueckuii psijy ajnkeHoB, oOmias GopMyra, HOMEHKIIATypa.
DIIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AIKEHOB, SP>-THOpHIM3a1IHs
aTOMHBIX OpOuWTaneil yriaepona, 6- U m-cBsa3u. CTpyKTypHass U reomMeTpuyueckas
(uuc-TpaHc-) uzoMepus. Ouznueckue CBOMCTBA AJIKEHOB. XMUMUYECKUE CBOWCTBA!
peaKuuu MPUCOEOUHEHHUS, 3aMEIICHHS B O-IOJIO)KEHHE IpHU JBOWHOW CBS3H,
nojuMepu3anuu u okucieHus. [Ipasuno MapkoBuukoBa. KauecTBeHHBIE peakIuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOMyYEHUSI U IPUMEHEHUE aTKEHOB.

Anxanuensl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, 30JIUPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lomnmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOTYyYeHUs U MPUMEHEHUE aJIKaUEHOB.

Anxunbl. ["'oMomornyeckuii psija anKuHOB, 00mIast (popmyia, HOMEHKIATypa U
U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3anns aTOMHBIX opOuTaneil yriaepona. du3nyeckue CBOMCTBA aJIKHWHOB.
XUMHUYECKHE CBONCTBA: PEAKIIUU MPUCOSTUHECHUS, TUMEPU3AIINN U TPUMEPHU3ALINH,
OKHCJIEHUs. KUCIOTHBIE CBOMCTBA aIKHHOB, UMEIOIIUX KOHILIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOMYyUYEeHUS U IPUMEHEHNE
AJIKWHOB.

Apomarrueckue yrieBoJopoasl (apeHsl). ['omonoruueckuii psifi apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJibl OeH3o1a. Pu3nyeckue CBOICTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a M €r0 TOMOJIOTOB: PEAKIINK 3aMeleHUsI B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJuKale, peakuuyd NPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBIIE Ha TMPUMEPE aJKWIbHBIX paJUKaIOB, KapOOKCUILHOM,
TUJAPOKCUIBHOM, aMHMHO- M HUTPOTPYMIbI, aTOMOB TaloreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [Tomumepusanus ctupona. CrocoObl MOTyYSHHS U
MPUMEHEHHUE apOMATHYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. IlonytHele HedTsHbIe ra3sl. HegTh 1 €€ nmpoucxoxaeHue.
KamMenHsiif yroas u nmpoAyKThel ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHI), pU(DOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX]Y pa3IMUYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJIOB. Peakiuu
3aMelIeHUsT TajJoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYyNNy, IHUAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa mi€noyu. B3auMopnelcTBUEe NUraloreHalKaHOB C MarHUE€M U IUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
raJOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX IPEBpaALICHUN:
u3ydeHue (QU3NUYECKUX CBOMCTB YTJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakimii yrieBoJAOpPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeynBaHHEe OpOMHON WM
MOJHON BOJBI, pacTBOpa IMEepMaHTaHaTa Kalivs, B3aUMOJICUCTBHE alleTUJICHA C
aMMHUa4HBIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOEe OOHapyXKeHUE
yriiepoja v BOAOpOJa B OPraHMYECKUX BELIECTBAX, OJIyYEHUE dTUICHA U U3YyUEHUE
€ro CBOWCTB, O3HAKOMJIeHHE ¢ KoyuiekiusiMu «Hed@Tte» 1 «Yromby, ¢ obpasnamu
iacTMacc, KaydyykKoOB M PE3HHbI, MOJEIUPOBAHUE MOJEKYJ] YIJIEBOJOPOAOB U
raJIOr€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciopoaconepsxkamnue opraHu4ecKue coeJMHEHHU.

[IpenenbHbie ogHOaTOMHBIE CcnUpPThl. CTpoeHUE MOJIEKYsl (Ha MpUMepe
METaHOJIa W JTaHojda). ['oMosorudeckuit pan, oOmas Qopmyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MIPEACIIbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoOpoaHBIE CBSI3M MEXKIYy MOJIEKYJIaMu CIHUPTOB.
XHUMUYECKHE CBOWCTBA: PpEAKUUHM 3aMEIICHUs, JETrUJpaTallid, OKHUCIICHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peakiius Ha OHOATOMHBIE CUPTHL. [leficTBUE 3TaHONA U MEeTaHoJa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepus. OcoOEHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIJIMKONbL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOMCTBA: PeaKIMK 3aMEILCHHS], B3AUMOJICCTBUE C OPTaHUUYECKUMHU U
HEOPraHMYECKUMH KHUCIOTaMU, KAYECTBEHHAs! Peakilisi HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HyKJIeo(GUIbHOTO 3aMenieHus. JlelicTBue Ha
opranusm uenoBeka. CriocoObl MoayyeHus: ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHE THUAPOKCOTPYMMbI U
OenzonpHOrO sigpa. dusmueckue cBoiicTBa PeHona. OcoOEHHOCTH XHUMHUYECKUX



cBoiicTB (penona. KauectBenusie peakuuu Ha (¢(eHosl. TOKCHYHOCTH (heHouna.
CriocoObl mosrydenust u npuMenenue henona. Genondopmanbaeruanas cMoma.

KapOonuiibHbIE COETMHEHUS] — aIbACTU/IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM TpyImIibl. ['oMosioruueckue psabl ajlbJerujoB U KETOHOB, oOIas
dbopmyna, uzoMepuss U HomeHKiarypa. Dusnyeckue CBOWMCTBAa albACTHAOB U
KETOHOB. XMMUYECKHE CBOWCTBA AJIbJAECTHIOB U KETOHOB: PEAKIIUU IPUCOCIUHEHUS.
OxucneHue anpJeru/ioB, KadyeCTBEHHBbIC peakiuu Ha aibaerunbl. CrocoObl
MOJIyYEHHUS U IPUMEHEHNE ANIbJIETU0B U KETOHOB.

OAHOOCHOBHBIE TIpe/eNbHbIE KApOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUecKUe CBOMCTBA
OJIHOOCHOBHBIX IMpeNeIbHbIX KapOOHOBBIX KHCIOT. BOMOpOAHBIE CBSI3U MEXKIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOE€HHOCTM CBOMCTB MYpaBbMHOM KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHorooOpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
JUKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBAas, MNaJbMUTUHOBAsA, OJICMHOBAdA, JUHOJEBAS,
NuHOoNeH08as KUCHOoThl. CocOObl MOTYUYEHUs U TPUMEHEHNE KAPOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmyrna, u3oMepus u
HOMeHKJIarypa. Dusnyueckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHCIOH W
LIEIIOYHOM Cpee.

Kupsi. Ctpoenue, Gpu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIIOM U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HEIPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/ie.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIICE JICHCTBHE.

O61mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nosucaxapuiabl). MoHOcaxapubl: TIIIOKO3a, (PYKTO3a, Trajakrosa, pudo3a,
ne3okcupudo3a. dusznyeckue CBOWCTBAa M HaxoxaeHHe B mpupone. dortocunTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIHUPTOBBIX U AJIbJACTUIHON
IpylI, CIOUPTOBOE U MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUYECHUE B KUZHEACATEIBHOCTH OpraHu3mMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBIMBarOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxmad,
INIMKOTEH W 1eiunono3a. CTpoeHne MaKpOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
HEeJUT0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHE
CBOMCTBAa Kpaxmaja: TMApPOJN3, KAaYECTBEHHAs PEaKkus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIONIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpoB 1eutonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).



DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HUsS BEUIECTB M HX IPEBPAIICHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIHUPTA B AJIBJETH]I HA PACKAIEHHOW MEAHOU MPOBOJIOKE,
OKUCJIEHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kayius (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTUlIbl (C TUIPOKCUIIOM
muammuHcepeopa(l) u runpoxcumom meau(1l)), peakius rimmeprHa ¢ THAPOKCHIOM
menu(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJIEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue SKCIEePUMEHTANIBHBIX 3a1ad 1o TemaM «CoupTel U (HEHOIBIY,
«KapOoHoBbie KUCIOTHI. CH0KHBIE A(DUPHDY.

A3oTcoaep:Kalue OpraHnyecKkue cCoeIuHEHMsI.

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMuaka. Kinaccudukanus aMuHOB:
anudaTuyeckue M apoMaTUYECKHE; IEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenue moJiekyl, obmas gopmysia, U30MEpHsi, HOMEHKJIATypa U (U3nYecKue
CBOICTBa. XMMHYECKOE CBOWCTBA aln(PaTUYECKUX aMUHOB: OCHOBHBIEC CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJCHUCTBUE NEPBUYHBIX aMHHOB C a30TUCTOM KHUCIIOTOW.
Conu ankniaMMOHHS.

AHWIVH — IPEACTaBUTENb aMUHOB ApOMAaTHYECKOTO psifa. CTpoeHrE aHWIINHA.
B3aumHoe BiMsHUE Tpymnm aTroMOB B MoJiekysne aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBIE peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHHUS] M TpUMEHEeHHe anudarnueckux aMuHoB. [lomydeHue aHwIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe IPeACTABUTENN Ol
AMHUHOKHCJIOT:  TJIMLMWH, ajaHuH. @Du3nyeckue CBOMCTBA aAMHHOKHCIIOT.
XYUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHUYECKHX
COCIMHEHMM, peaKIus TMOJUKOHACHCAIINKN, OO0pa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MIENTHIOB.

benku kak mnpupoaHbie Tonumepbl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, ACHATYpaIus,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pacTtBopeHue O€JKOB B BOJie, JeHATypalus OEIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKW, pelIeHHEe HKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A30TCcoAepKalle OpraHuYecKre COeTUHeHU» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCAMHEHUID.

BbicokoMoJIeKYJIIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHAS MOJICKYJISIpHAS



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

[TonumepHbie wmarepuansl. I[lmactmacchl (HOJMATUIIEH, TOJIUIIPONMIIEH,
NOJINBUHWIXJIOPU, TOJMUCTUPOJ, MMOJMMETHIMETAKpUIaT, MOJUKApOOHATHI,
noJIMATHWICHTEpeTanaT). Y THin3anus 1 nepepadboTka miacTuka.

D1acTOMEDBI: HaTypaJbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasngbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYEHUS (Tepron, KEBJIap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX IPEBpalICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3amau 1o TeMe «Pacno3naBanue
IJIACTMAcC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenune wmomnekyasipHoi GOpMysbl OpPraHMYEeCKOro COEAMHEHUS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €70 COCTAaB, HAXOXKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COeAMHEHHU 0 Macce (00BEMY) MPOAYKTOB CTOpaHUSL, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU /UM HCXOIHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYJIbI OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIU CIIOCOOOB MOJyYEHHMsI, ONpEeeIeHUE JOJIU
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kyacce OCYLIECTBISETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TIOHATHH, MNPUHATBIX B OTIOEIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01m1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUsi, 3aKOH, aHalu3, CHUHTE3, Kiaccudukainus, HaOIIOJCHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJEINb, MOJIEINPOBAHHE.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJeKyJa,
SHEPreTUYeCKUid ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3UYCCKHE BEIWYWHBI, CIWHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Mmacca.

buosnorus: knerka, opraHusM, OJKOcucTeMa, Ouocdepa, MeTadOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEepOTPO(PHBIA TUIl MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWe, OETKH, VYTJIEBOIBI, JKUPBI, HYKIECHHOBBIC KHCJIOTHI,
bepMeHTHI.



['eorpadus: mone3Hbie NCKOMTaeMbIe, TOTLTUBO.
TexHOnorus: NHUIIEBbIE NPOAYKTHI, OCHOBBI PAalHMOHAJIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35eMeHT. M3oTtonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIIA. DHEPTETHUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kimaccudukanus XuMHIeCKuX dJIEMEHTOB (s-, p-,
d-, f-smementsl). PacmpeneneHue 2JIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISM.
DJNIeKTPOHHBIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUU, JICKTPOHHBIE KOH(UTYypaluu HOHOB.
DIIeKTPOOTPUIIATEIBHOCTb.

[lepnoanueckuii 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
.M. MenneneeBa. CBsA3b NEPUOIUUECKOrO 3aKOHA U Ilepuoanueckoi CHUCTEMBI
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEILIECTB O IPYIIaM U MepUo1aM. 3HaYCHHE IEPUOANIECKOTO
3akoHa /[.1. Menneneena.

XuMHYEeCKast CBA3b. BuUIbl XUMHMYECKOM CBSI3U: KOBAJICHTHAs, WMOHHAs,
MeTajundeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3W: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JuHa cBs3U. [loysipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM cBsA3U. KparHeie cBsa3su. BoxopoaHas CBs3b.
MexMOeKyJIApHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, W BaJIEeHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEpPE COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHMIaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
IToHsTHE O KOOPANHALMOHHOW XUMUH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHHS.  THmbl
KPUCTAINIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatue o nucnepcHsix cucremax. MctunHble pacTBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHILEHTPALMU PACTBOPOB:
MaccoBasl J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpauus. HaceienHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKUX BemIecTB. TpuUBHAbHbBIE
HAa3BaHUS OTJIEJIbHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4eCKHX peakluuid B HEOPTraHMUYECKOH U OpPraHudecKOou
XUMHUH. 3aKOH COXPAaHEHHUS! MAacCChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
HHEPTUU MPU XUMHUECKUX peakiusX. TernoBble d3(h(HEKTh XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPABHEHHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OOpartuMbie 1 HEOOpaTHMbIEC peakIniu. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecUs. DaKkTOpbl, BIUAIOLIME HA TMOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHNUE U KOHUECHTPAIIMHA BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [lartense.

Onexrponutuyeckas gucconmanus. CuiibHbIE H  claOble DJIEKTPOJIUTHI.
Crenenp auccouuannu. Cpena BOJHBIX pPACTBOPOB: KHUCIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazatens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKHUCIICHUA.
OkucnuTenb M BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
Baxneiiline OKHCIUTETM W BOCCTAaHOBUTENTU. MeTon 3JeKTpOHHOro OalaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HUX MPEBPAICHUN:
pa3IOKEHUE TMEPOKCHAA BOJOPOJAa B TMPHUCYTCTBUM KaTaIA3aTOpPa, MOJEIHU
KPUCTANIMYECKUX PEHIETOK, IPOBEICHUE PeaKIii HOHHOTO 0OMEHa, orpeiesieHre
CpeAbl pacTBOPOB C MOMOIIBK HWHIMKATOPOB, M3YUYEHUE BIMSHUSA PATUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIMH ¢ TMOJOKEHUE XUMUUYECKOTO
pPaBHOBECHSL.

Heopranuueckast xumMus.

[Tonoxenne HemetauioB B [lepuoandyeckoi cucreme XuMHUYECKUX 3JIEMEHTOB
J.11. MeHnneneeBa 1 0OCOOCHHOCTH CTPOCHMsI MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIopoaa, cephl, hochopa u
yriiepona).

Bonopon. Ilomydyenue, ¢uzmveckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJlJIlaMU U HEMETaJlJIaM1, BOCCTAHOBUTENIbHBIE CBOMCTBA. | napuabl. TonauBHbIE
3JIEMEHTHI.

["asiorensl. HaxoxneHue B mpupoje, COcoObl MOTydeHUs, (GU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ aJlIoreHOBOAOPObI. BaxkHeWIe KUCIOPOICOIECpKALINE
COeIMHEHMsI TajoreHoB. JlabopaTopHbie ¥ MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHue raJloreHoB U UX COEAUHEHU.

Kucnopoa, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
KUCI0posia. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA U NMPUMEHECHUE KHCIOpOAA U
030Ha. OKCUIBI U TEPOKCUIBI.



Cepa. Haxoxpaenwe B TpHpOAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xuMuueckue cpoiictBa. CepoBomopond, cyiabdumasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM
KUCHOTHL. [IpuMenenune cepol U €€ COeJUHEHU .

A3o0T. HaxoxieHwe B MpUpOjE, CHOCOObI TMONy4YeHUs, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHCJIOTHI U UX coi. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHUI. A30THBIE YI00pEHHUS.

®dochop. Haxoxnenuve B mpupoje, crnocoObl MOMydeHUs, (PU3UUYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasr dochopa, dochopuas
kuciaora u e€ conu. Ilpumenenue ¢ocdpopa u ero coeaunenuil. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXIeHHWE B NOpuUpojAe. AJUIOTPONHbIE  MOAU(PUKALUU.
®duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronbHas kuciora u e
colii. AKTUBUPOBAHHBIA YyToyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEUIECTB, 0OPa30BAaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUMN.

Kpemuuii. Haxoxenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3HUECKHE U
xumudeckue cporictBa. Oxcup kpeMHus(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpuMeneHue kpeMHus U ero coenuHeHui. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenune MeraoB B [lepuoguyeckoid cCUCTEME XUMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O000JOYEeK aToMOB MeTauioB. OOuue
¢usnyeckue cBoiicTBa MeTalsioB. lIpuMeHeHue MeTalsioB B OBITY U TEXHHKE.
CIutaBbl METAJLIOB.

DNEKTPOXUMUYECKUM PsiJl  HampspkeHud  MeTtamioB.  OOmue  crnocoOsl
MOJIyYEHUS METaJIJIOB: TUAPOMETAILTY PrHUsl, NUPOMETAUTYPIrus,
anekTpoMmetaryprusi. Ilonsarue o koppo3uu MetamuioB. CHocoObl 3alllUThl OT
KOPPO3UHU.

O6mas xapaktepuctuka MmeTamioB [A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMHUYECKUX 3eMeHToB. Harpuii u kanuii: noiayuyenue, puznueckre u XUMHUYECKUe
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKAX JJIEMEHTOB. Marawii W KaJblHi: TOJy4YeHHE, (U3UYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHUIA.
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUIN: TIOTyYeHue, (PU3NYeCKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coenuHeHuid. AmdoTepHbIe CBONCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.



OOmas xapakTepucTuka MeTaiioB noOounbix moarpynn  (b-rpymm)
[Ieproanyeckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHCJIMTENbHBIE CBOMCTBA. [lomyyeHne u npuMeHeHne XpoMma.

@u3nyeckue M XHMMUYECKHE CBOMCTBA MapraHla W €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranua(VI) u
mapranna( VII). Ilepmanranat kaius, €ro OKUCIUTEIbHBIC CBOMCTBRA.

du3nyYecKue U XUMMUYECKHE CBOMCTBA Keje3a U ero coeauHeHuil. OKCumsl,
rugpokcuanl u conu xene3a(ll) u xenesa(Ill). [Tonydyenue u nprumMeHeHue xenesza u
€ro CIUIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEAU U €€ coenuHeHuu. [loydyenue u
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[{uuk: nosydyeHue, (PU3MUYECKUE U XHUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ THAPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMenenue
IUHKA U €r0 COeIUHCHUMH.

OKCIEpUMEHTANIbHBIE METOJbl M3y4YEHHUs BELIECTB W MX IPEBpALLCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, FopeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOpOJIe, HM3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHUE
HIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMHM KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
U KaTHOHBI METAJUIOB, B3aUMOJIEUCTBUE THUIAPOKCHUIOB aIOMUHUS M IIUHKA C
pacTBOpaMU KHUCIIOT U IIEJIOYEH, pElIEHHE IKCIEPUMEHTATIbHBIX 3a/1ad MO TeMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX coenUHEHUS,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl TOOOYHBIX TTOATPYIII.

XuMHUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUS yenoBedecTBa. [lonstue
0 HaY4YHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUU Hay4yHOTO uccinenoBanus. Hayunbie
MPUHITUIIBEI OPTaHU3aIMid XUMUYECKOTO MPOU3BOJICTBA. [IpOMBINIIIEHHBIE CTIOCOOBI
MOJIYYeHHS] BaXXHEHIIMX BeIllecTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAaKa, CEpPHOU
KHUCJIOTHI, MeTaHoJia). [IpombIlIeHHbIe CTIOCOOBI MOTYUYEeHHS] METAJIJIOB U CIUIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPY-KAIOIIEH CPebl U €ro NociaeAcTBUsA. Poib Xxumuu B
obecrieueHnr YHEPTreTUIECKON O€30TacHOCTH.

XuMmuss H 340poBbe uenoBeKa. JlekapcrBeHHble cpencrBa. lIpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUKM B pa3BUTUU MEIULIHBI.

XuUMUSl TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBku. Pojib xumMuu B
oOecrieyeHnr NMUIIeBOil 0€30MMaCHOCTH.



Kocmernueckne m mapdroMmepHbie cpenactBa. bertoBas xumms. [IpaBuna
0€30MacHOr0 UCIIOJIL30BaHUS MTPENapaToB OBITOBON XMMHUH B IIOBCETHEBHOM KU3HU.

XUMUSL B CTPOUTEIBCTBE: BAKHEHIINE CTPOUTENbHBIE MaTEepUasbl (LIEMEHT,
0eToH).

XuMUs B CEIIbCKOM X03sicTBe. OpraHn4eckre U MUHEpalbHbIE Y100pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pHalibl, KPaCKH, CTEKJIO, KEPAMHKA.
Marepuansl ajist 3neKTpoHUKH. HaHOTeXHOIOTH Y.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa i o0bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YIACTBYIOIIHMX B PEAKIIMH BEIIECTB, MACCHI
(00BEMa, KoMMYecTBa BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIA OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOYKTa PEAKIIUHU, €CIIU OJTHO
M3 BCIIECTB [JaHO B BHJIE pPacTBOpa C ONPEHCIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIICHTPALIUU BEILIECTBA B
pacTBOpE, NOJH BBIX0IA MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBsi3ed MpU  HM3yYeHHH  OOIIed U
HEOpPraHU4YeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBISIETCA Yepe3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHUHI, IPUHATHIX B OTACIBHBIX
MIPEIMETaX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (HaKT, TUIOTE3a,
TEeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiacCU(PUKalUs, MePUOJAUYHOCTh, HAOIIIOICHHE,
M3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH,
VIOH, U30TOIIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSHHUE BEIEeCTBA, WJCAIbHBIM ra3, (unyeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, Meradoiu3M, MaKpo- U
MUKPOJJIEMEHTBI, OCJKHU, KUPBI, YTIEBObI, HYKICHHOBBIE KHCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorusi: XMMUYECKasi MPOMBILIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
dbapmarneBTHUYECKAS IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IpEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, AJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNNU
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
oOirero 00pa3oBaHUSl BBIACICHBI CHEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYalomMMUMHUCS POCCHMCKOM TPaXTAaHCKOW HJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPENIEIICHUI0; HATMYHE MOTUBALUU K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOyYarouIuxcsi pyKOBOACTBOBAThHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HaJU4Yue
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTH LIEJU U CTPOUTH
YKU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbBITA [MO3HABATEIILHOM M MPAKTUUECKON JesATEeIbHOCTU
00yJaroImuXxcs B MPoIecce peann3aii o0pa3oBaTeabHON AeSITEILHOCTH.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS NpeAMEeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILHOW U TPAKTUYECKON NESITeIbHOCTH
oOyyJaronuxcsi B Mpollecce peanu3aiui o0pa3oBaTeIbHON AESITeNIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaaaHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATEILHOCTH NPU CO3/ITaHUH YUEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUU XUMUYECKHIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEeHTBI JIPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB YUEOHOU S TEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTEYECTBEHHOW XMMHH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU U MPAKTUYECKOTO
NPUIOKEHUS] XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

WHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MOJYUYECHHUH U MOCIIEYIONIEM aHaTN3e
uH(OpMAIINH O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEIECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEH 3M0poBOrO0 W 0e30MacHoOro o0pasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOmro/ieHns mpaBuil 0e30MacHOro oOpaleHusi ¢ BEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU AEATEIBHOCTH;

MOHMMAHMUSI LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHMS MOCIEICTBUN W HEMPUSTUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yue€OHO-UCCIEA0BATEIbCKOM
NESTENbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOM W JPYrUX BHAAX
e TEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEUICHUM MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruid pa3aIuvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHI 110 XUMHUH;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTam TPyAOBOU NesATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUBHUIYaJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymed Mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOro BOCIMTAHMS

AKOJIOTMYECKU 1I€JIECOO0Pa3HOr0 OTHOIICHHUS K TPUPOJIE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOIHON U COIIMATBHON CPEIbL;

OCO3HaHMUSI HEOOXOAMMOCTH MCIIOJIb30BAHUSl JOCTHXKCHUN XUMUHU IS
pelIeHus: BOMPOCOB PAllMOHATILHOIO MPUPOAONOIb30BAHNUS;



AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUMX BpEI OKpYXKaroueu
MPUPOTHONM Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANIPUHUMAEMBIX IEUCTBUN U MPEIOTBpALATh UX;

HaJUYUsl PA3BUTOrO SKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIBITa NEeSATeNbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJACOJOTUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
¥ OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUS CHeUu(PUKA XUMUM Kak HayKH, OCO3HaHHS €€ poIud B
bopMHpOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpEe KaK O €IWHCTBE MPUPOIBl U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJII  COBPEMEHHOMU
[MBWIM3ALUN: B €€ T'YMaHUCTUYECKON HAITPaBJIEHHOCTH M BAXKHOM POJIU B CO3JaHUU
HOBOU 0a3bl MaTepUaJIbHOW KYJbTYpbl, B pELIEHUU TJI00aIbHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, YHEPIrETUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHUM YCIOBUMN
YCHEIIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KMU3HU KaXKI0T0 YJieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4YHbIX (DAKTOB U UMEIOUTUXCS JAHHBIX C LEIbI0 MOTYyUYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHHM C KM3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruonanbHOM
NEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI



MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS MPOrPAMMEBI 110 XMMHH Ha YPOBHE
cpenHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (QOpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKIMCIUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOILICHAYYHbIC MOHITHS, OTPAXKAFOIIHNE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHCHH(PHKY METOJOB ITO3HAHUS,
UCIIOJb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHs, SIBICHUE,
IPOIIECC, CHCTEeMa, HayYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHKE, HAOI0ICHUE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIC y4eOHbIC IEHCTBUS (IO03HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH H COIIMATbHON KOMITETCHIIUU 00YYarOIIUXCS;
CIIOCOOHOCTD oOyuaronmxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JIEUCTBUA B IIO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHblE PE3YyJAbTAThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJSTHBHBIMU
NEUCTBUSIMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE T1eiCTBUSA

1) 0a30Bble JJOrHYecKHe TeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNaTh LeJd JACATEeIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATECIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSATUM U YCTAHABIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIACCU(PUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIN;

yCTaHABJIMBAaTh MPUYUMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE PacCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUHU CHUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOAEIIbHBIC IPEACTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJIEMEHTAa, XUMHUECKas (popMyJia, ypaBHEHHE XUMHUUECKON pEeaKIIuu
— MpU pelIeHUH Y4eOHBIX IMO3HABATEIBHBIX U TMPAKTHYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJICNIbHbIC MPEACTABICHUS AJI BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BELIECTB U XUMUYECKHUX PEAKIIHI.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYyYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
peaKLunii;

(OpMyIMpPOBATH LIEJIU U 33/1a4U UCCIIEIOBAHUS, HCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HaHWsI U OCHOBBI Uil (DOPMHUPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJA/IeTh HABBIKAMHU CAMOCTOSITEIFHOTO IUIAHUPOBAHHUS W TPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIupOBaTh
000011IEHHS 1 BBIBObI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJEIIaHHON padoTe;

OpuoOpeTaTb OMNBIT YYEHWYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PEIIECHNUS TPAKTUUECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ nngopmanueii:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHMKAX HH(opmanuu (HAy4dHO-
HOMYJISIpHAst JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(YOpPMALMIO pa3IMYHBIX BUAOB U (hopm
IIPEICTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTE;

(GopMyIIMpOBaTh 3alPOChl U NPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
oTbope wuHPOpMAIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIpeneNEéHHOro TUIA;

npuoOpeTaTh OMNBIT HUCIHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (OpMYy  MpEICTaBIICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKH U IPYTHE);

MCII0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUUYECKON
uH(popMaIMeil: NPUMEHATh MEXNpeaMeTHble ((U3ndecKue U MaTeMaTUYECKHUE)
3HaKHU U CUMBOJIBI, (popMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMICCKUEC CPEACTBA HATTIAJHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPcaibHbIe YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYX/IaeMOil TEMbI B XO/I€ JUAJIOTa U/WIH
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, ((OPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIATh C TPE3CHTAI[UCH pe3yIbTaTOB IT03HABATCIIBHOW JIESITECIIBHOCTH,
HOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUN
XUMHUYECKOTO 3KCICPUMEHTA, MPAKTHYCCKOW paObOTHI 10 HMCCJICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, PeaTn3allii YIeOHOTO MPOEKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yjbTaTaM TPOBEACHHBIX HCCICAOBAHUNA IyTEM COTJIACOBAHMS TO3WIIMHA B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBJSATH CBOK I103HABATEIbHYIO
NeSATENBHOCTh, ONpeneNsas e€ ILeau W 3aJavyd, KOHTPOJMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh NpPEIIaracéMblid aJIropuT™M ACHCTBUH 1NpuU
BBITIOJTHEHUH Y4YeOHBIX U HCCIIECIOBATCILCKUX 3a7ad, BBIOMpaTh Hambolee
2 PeKTUBHBIN CMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJIyYeHHUsS HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYECKUX PEAKITUIX;

OCYIIECTBJISITh CAaMOKOHTPOJIb JEATCILHOCTH Ha OCHOBE caMoOaHajiu3a |
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHBI

[TpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU HA yTITyOIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus BKIOYAOT CIISIU(PUISCKUE JIIS
y4eOHOTO MmpeaMeTa « XUMHUs» HaydHbIC 3HAHUS, YMEHUS M CIIOCOOBI JESHCTBUI TIO
OCBOCHHIO, HHTEPIIPETAIIMN W MPEOOPa30BaHUIO 3HAHUH, BUJBI NEATCILHOCTH TI0
MOJIYYCHUIO HOBOTO 3HAHUS W TPUMCHCHHWIO 3HAHWUN B PA3JIHYHBIX YUEOHBIX
CUTyaIlUsX, a TAK)KE B PeabHBIX KU3HECHHBIX CUTYyaIUsAX, CBA3AaHHBIX C XUMHUEH. B
nporpaMme IO XHMHH TIPEIMETHBIC PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OpraHudeckass XuUMUS
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTaHUYCCKOM
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00€CleueHWH yCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUYECKOMN, SJHEPTEeTHUECKON U
NUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpHUAJIOB,



HOBBIX VCTOYHUKOB SHEPIuH, B o0ecrieyeHun palMOHAIIBHOTO
IPUPOJIOTNIOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHUSI U OOIIEH KyJIbTYphl
YeJIOBEKA, a TAK)KE IKOJIOTNYECKH 0OOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/J0POBBIO
Y IIPUPOJHOU CpeJiE;

BJIQJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIINe MOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aTOMa, TI'HMOpuaM3alus AaTOMHBIX oOpOuTanei, HOH, MOJEKYyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (PyHKIHOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opmynsl (pa3BEpHYTbIE, COKpAIIEHHbIE,
CKEJIETHBIE), M30MEpPHsl CTPYKTYpHass M IIPOCTPAHCTBEHHAas (TeoMeTpuyecKasd,
ONTUYECKAs), W30MEpbl, TI'OMOJOIMYECKUHA psd, TOMOJOIH, YIJIEBOAOPOJBL,
KHUCIIOPOA- U a30TCOJAEPKAIME OPraHUYECKUE COEAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TpeBpalleHUs DSHEPrUM TMpPU XUMUYECKUX pEAKUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAllUe B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SBJICHHI; IPEACTABICHUS O
MEXaHU3MaX XHUMHUYECKUX pEaKIHUi, TEepMOJUHAMHYECKMX U KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MMPOTEKAHUs, O B3AUMHOM BJIMSIHUM ATOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHbIN 3dexTsi, opuentantsl 1 u Il pona);
(dakToNIOrUYECKUEe CBEICHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHU U OE301MacHOM
UCIIOJIb30BAaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IMPaKTHUYECKON
JeSTeIbHOCTH Y€JI0BEKa, OOLIMX HAYYHBIX IPUHIIUIIAX XUMHUUECKOT O IPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, IEPepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISABIATH XapaKTE€pHbIE MPU3HAKU TMOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHSITHS MPHU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPTaHMYECKUX COCANHEHUM;

c(OpPMUPOBAHHOCTh YMEHUI:

UCII0JIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIi COCTaBJIECHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJETHBIX) (POpMYJT OpraHuyeCcKuX
BELIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKLMN U PACKPBIBaTh MX CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUIl  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0OanaHca dTUX peaklui, peakiuil HOHHOro oOOMeHa IyTéM
COCTABJICHMSI X MTOJIHBIX M COKPAIEHHBIX HOHHBIX YPaBHEHMIA;



W3rOTaBJIUBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB VISl MIUTHOCTPALUU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABJIMBATh MPUHAJJICKHOCTh M3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpEAeIEHHOMY
KJaccy/Tpynne CO€IMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIbHBIX
MpPEACTABUTENIE OPraHMYECKUX BELIECTB (ITUJIEH, AlleTUJIEH, TOJYOJI, TIULEPHUH,
ATWICHIJIUKONb, (eHos, (QopManblerul, aueTaablerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MaIbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MaJbTo3a, (PpyKTO3a, aHWJINH, TUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJ XHUMHYECKOW CBS3U B
OpraHUYEeCKUX COCJIMHEHMSIX (KOBAJICHTHAass M HWOHHAas CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHU XapaKTEPU30BaTh COCTAB, CTPOCHUE, HPU3UUECKUE
U XUMUYECKHE CBOMCTBA THUMNUYHBIX MPEJICTABUTENCH pPa3IUYHBIX KJIACCOB
OpTraHMYECKHUX BEILECTB: aTKaHOB, [IMKIIOATKAHOB, AJIKEHOB, aJ1KaIUCHOB, AJIKHHOB,
apOMAaTUYECKUX YTJIEBOJOPOJIOB, CHUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U AMHUHOB,
AMUHOKHUCJIOT, O€NIKOB, yIVIEBOJOB (MOHO-, JHU- M  TOJUCAaXapHoB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKJAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PpPEAKUHl C KCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyr;

c(hOPMHUPOBAHHOCTh YMEHUSI TMOATBEPKJIATh Ha KOHKPETHBIX MpHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUM OT
KPaTHOCTH U THUNA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
ChIpbs (HEPTh, MPUPOJIHBIN ra3, yroiib), ClIocoObl €ro nepepaboTKU U MPAKTUYECKOe
MIPUMEHEHUE TTPOIYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh BIIQJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaxX TMO3HaHUSl — HaOJIIOJICHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSTH OCHOBHBIE ONEPAIIMHI MBICIIUTEIIBHOM
JEATEeIbHOCTH — aHallu3 U CUHTE3, CpaBHEHUE, 0000IIeHHE, CUCTeMaTU3aluIo,



BBISIBJICHUE MPUUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHUS CBOWMCTB BEIIECTB U
XAMUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO0 EIMHCTBA MHUDA,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: TPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyTIam
U YPaBHEHUSIM XUMHUYECKUX PEAKIUil C UCIOJb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEHIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XHUMHYECKON (HOpMYyIIbI
BEILIECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XUMUUYECKUX BJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: MIPOTHO3UPOBATh, AHAJTU3UPOBATh U OLICHUBATH
C TIO3UIUKA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKa, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
WCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS IJIs1 IPUHITHUS TPAMOTHBIX PEIICHUM mpoliem
B CUTYallUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUU DKCIEPUMEHT (MOJYyYeHUE U U3YUYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU VYIIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad MO0 pACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpPaBUI
Oe3omacHOro oOOpareHus: ¢ BeMecTBaMU H J1a0OpaTOpHBIM 000PYIOBAHUEM,
dbopMyIMpoBaTh IIEb HWCCIEAOBAHMS, WPEACTAaBIATh B pa3iuyHoil  (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

co0JiroAaTh MpaBUjIa DKOJOTHYECKH 11€JIECO00Pa3HOro MOBEICHUS B OBITY U
TPYJOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbA, OKPY Kalolleu
IIPUPOIHOM CpPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaThb OIACHOCTb TOKCHUYECKOIO JECHCTBHS HA IKUBbIE OpPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbIcl nokaszarens [1/1K;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANIPABICHHBIM TIOWCK
XUMHUYECKON MHGOPMALIMK B Pa3IUYHbIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTepHET U Apyrue), KpUTUIECKU
aHAIM3UPOBATH XUMUYECKYIO HH(OpMAILIUIO, TepepadaThiBaTh €€ U UCIOJIB30BATH B
COOTBETCTBHH C ITOCTABJICHHON y4eOHOMU 3a/1auei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MaTEepUaIbHOM €JUHCTBE MUDA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUN MPUPOILI, O MECT€ M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poiu B 00€CIeUeHWH yCTOWYHUBOTO
Pa3BUTHS, B PEIICHHH MPOOJEM 3KOJOTHYECKOW, DHEPreTUUYECKON W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIEUCHHH PalMOHAILHOIO MPUPOAOINOIL30BaHUSA, B
GbOpMHpPOBAaHWHM MHPOBO33PEHHUS W OOIIeH KyJbTYphl UYETOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO M TIPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO aTOMa, U30TOTIbI,
AJNIEKTpOHHAs 000JI0YKa aroma, s-, p-, d-aToMHbBIe oOpOWTanM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHMSI aTOMa, THUOpUIM3AIMs aTOMHBIX OpOUTaNe, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPUIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYeCKasi CBsI3b (KOBaJICHTHAs, WOHHAs, MeTaUIM4ecKasi, BOJOPOJIHAs),
KpUCTAJJIMYECKasi pemI€TKa, XUMHUYECKas peakius, pacTBOP, JJIEKTPOIUTHI,
HEAJIEKTPOIUTHI, DBIEKTPOJUTHYECKAsT JUCCOLMALNS, CTENEHb AHCCOIMAIUU,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMUYECKON peakIuu, CKOPOCTh XUMUUECKON PEaKIui, XUMUUECKOEe PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON TUCCOLUMAINU, TMEPUOANICCKUM
3akoH .. MenaeneeBa, 3aKOH COXpaHEHUSI MAacChl BEIECTB, 3a4KOH COXPAaHEHUS U
MPEBPALICHUS] SHEPTUU NPU XMMHUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH ACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK
XUMUU, MUPOBO33PEHUYCCKUE 3HAHUS, JISKAIIIUE B OCHOBE MOHUMAaHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHbIC MPEJCTABICHUS O CTPOCHUU
BEIllECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJAMOJICKYJSIPHOM YPOBHSX;
NPEACTABICHUS O MEXaHM3MaX XUMHUUYECKUX pEaKlHil, TEPMOJNHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHWsS, O XHMHYECKOM PaBHOBECHU,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PAKTOJOTHUYECKHUE CBEJCHMSI O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCHOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW MESITEIIBHOCTH YeNOBEKa, OOIIWX HAyYHBIX
MPUHIUINAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC NMPU3HAKU TMOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATUS MPU
ONUCAaHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJNB30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocraBieHUs: (GOpMyJl BELIECTB M YpPaBHEHUH XHMHUYECKUX  pEaKLuH,
cucremarnueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUsl OTAEJIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEJIEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSIX, BHJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
VOHHAs, METAJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUIA KPUCTAJUIMUECKON pEemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMsI KOBAJIEHTHOU CBS3H;

c(OpPMHUPOBAHHOCTh YMEHHI: KJIACCUPUIIMPOBAThH: HEOPraHMUECKHUE BEIIECTBA
10 UX COCTaBYy, XMMMUYECKHE PEAKIIMU 10 PA3IUYHbIM PU3HAKAM (YMCIy U COCTaBY
pearupyromux BeLECTB, TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTETeHEH
OKHCIIEHUSI JJIEMEHTOB, OOpAaTHMOCTH, Y4YacTHUIO Karajau3zaTopa U JApyTue);
CaMOCTOSITENIbHO BBIOMpPATh OCHOBaHMSI W KPUTEPUM Ui  KIAcCHU(pUKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYCCKUX PEaKIUH;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOro 3akoHa /1.
W. MenpaeneeBa u J1€eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHUYECKHX DJJIEMEHTOB II€PBOrO—4E€TBEPTOrO IEPUOLOB
[Tepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIONB3ySl  MOHATHUA
«IHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKHE IMOAYPOBHU», «S-, pP-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JEMEHTOB U HX
COCIMHEHUNW 10 mnepuojam W rpymmaMm llepuogmueckon cucremsl [, .
MeHnneneeBa, BaJIEHTHbIE BO3MOKHOCTH ATOMOB 2JIEMEHTOB HA OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMUYECKUE  CBOWCTBA  BEUICCTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPXKIAATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKAX PEAKIINI;

chOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOIO OasiaHca
TUX peakUui; peakuuidl HOHHOrO oOMeHa NyTEM COCTaBJICHMSI UX IMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHHW;  peakUud  TUAPOIW3a;  PEaKUuu
KOMILIEKCO00pa30BaHusl (Ha MpUMEPE TMIPOKCOKOMIUIEKCOB [IMHKA U ATIFOMUHUA);



c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XAMUYECKUX PEAKIHN C YYETOM HX DHEPrEeTUUYECKUX XApPAKTEPHUCTHUK, XaAPAKTEP
M3MEHEHUS CKOPOCTHM XHWMHYECKOW pEaKklIMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bhakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOT'0 PaBHOBECHS 10 BIUSIHUEM
BHEWIHUX Bo3AeiicTBuil (mpunuun Jle arense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIIUH,
JIe)KAIMe B OCHOBE IIPOMBIIUIEHHOTO IIOJIY4€HHUSI CEPHOW KHCJIOThI, aMMHAKa,
o0IKMe HayyHble TMPUHIMIBI XUMHYECKUX IPOU3BOJCTB; I1€JI€CO00pa3HOCTh
MPUMEHEHUS! HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIIEHHS PUCK-TI0JIb34;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOH 3HAaHMM O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN TMpUpPOABI — HAOMIOJACHUE, H3MEpPEHHEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peajbHbIA U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI TPUMEHSTh 3TU 3HAHUA MIPU SKCIEPUMEHTATLHOM UCCIIEIOBAHUM BEIIECTB
U IS OOBSCHCHHMS XHMHYCCKHX SBJICHUH, HMEIOIIMX MECTO B IPHUPOJE,
MPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3bh XUMHYECKUX 3HAHUH C
MOHATUSAMHU U TPEICTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCT, YMEHHUS TPOBOIUTH PACUYETHI: C HCIOJIb30BAaHUEM
MOHATHM «MaccoBasi JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPALIAS»;
Macchl BelIecTBa WM 00bEMa raza Mo W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOUIUMX B PEAKIMU BEIIECTB; TEIJIOBOTroO 3¢ dekra
PEAKIMY; 3HAYEHHSI BOJOPOJHOTO IMOKA3aTEsl PACTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEIMEHBIO JUCCOIMAIlUM;,; Macchl (00bEéMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEAKIMU, €CIM OJTHO U3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
OTIPEICIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpuMecH ); TOJIM BhIXOJa TPOIYKTa peakuu; OO bEMHBIX OTHOILICHUM ra30B;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TPOBOIUTH
XUMUYECKUNA  DKCIEpPUMEHT  (NMPOBEACHHWE  pEakiMid  HOHHOTO  OOMEHa,
MOJATBEPKICHNE KAYECTBEHHOI0 COCTaBa HEOPTaHMYECKUX BEIIECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO HWHIUKATOPOB, HM3YUYEHHUE BIWSHUA
pa3IUuyHbIX  (PAKTOPOB Ha  CKOPOCTb XUMHUYECKOM  peakiuu, pelieHue
ASKCIEPMMEHTAJBHBIX 3adad 1o TemaM «Metauie» U «Hemeramns») ¢
coOJIroIcHueM MpaBui 0€30MacHOr0 oOpalleHrs ¢ BEleCTBaMU U J1abOpaTOPHBIM
obopyaoBaHueM, (HOPMYyIUPOBATH IIEJIb UCCIIEI0BAHUS, TPEACTABISATh B PA3IMUHON
dbopme pe3ynbTaThl AKCIEPUMEHTA, aHAJIM3UPOBaTh U  OIEHUBATh  HUX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATh MPABUJIA TTOJIH30BAHUS XUMUICCKON
nocyjod W jabopaTopHbIM 00OpyAOBaHHWEM, OOpalieHHs C BelIeCTBAMH B
COOTBETCTBUHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH I11€JIeCO00pa3HOT0 TMOBEACHUS B OBITY W TPYJOBOMU
JEATEIBHOCTH B LIEJISAX COXPAHEHHUSI CBOETO 3J0POBBS, OKPYXKAIOIIEH MPUPOIHOMN
cpeapl W JOCTHXKEHUS €€ YCTOMYHMBOTO pAa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOT'O JICMCTBUS HA >KMBBIC OpPraHW3MBbl ONpPEICIEHHBIX HEOPTaHMYECKUX
BEIIIECTB, IMTOHUMAas cMbIci noka3artens [1/1K;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON MHMOPMAITIH B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHas
JuTepaTypa, CpeacTBa MaccoBor nHpopManmu, UHTEpHET 1 ApyTrue), KPpUTHICCKH
aHAJIM3UPOBATh XUMUYCCKYIO HH(DOPMAIIHIO, TIepepadaTriBaTh €€ U UCIOIh30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a1aueil.
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KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM

n/n MPOrpaMMbI Bcero

Pa3nea 1. Teopernueckune 0CHOBBI OPraHN4YeCcKOi XUMHUH

[Ipenmer opranndeckoit xumuu. Teopust

1.1 CTPOEHMS OPraHN4YeCKUX coenHeHui A. M. 8
bytneposa
Htoro no pazaeny 8

Pasnen 2. Yriaesoaopoanst

HpC,I[GJ'ILHBIe YIJIeBOoAOpPOAbl — AJIKAHBI,

2.1 5
IIUKJIOATKAHBI

29 HenpenenpHbIe YIIIeBOIOPOIBI: AJTKCHEI, 14
' AJIKaEHBI, AJIKUHBI

2.3 ApomaTH4eCcKue yTieBOA0pPO bl (apeHbI) 8

24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB H UX 4
' nepepaboTKa

2.5 ["anoreHnpon3BoOHbBIE YTIIEBOAOPOAOB 4
Hroro no paszneny 35

Paznen 3. Kuciopoacoaep:xkaniue oprannyecKkue coeTUHeHUs

3.1 Cruptel. Denon 11

KonTposbHbIe
padoThI

IIpakTHyeckne
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo.ru/d69df650

but6moreka [IOK
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bubnunoreka [IOK
https://m.edsoo.ru/d69df650

bubnunoreka [IOK
https://m.edsoo.ru/d69df650

bubnunoreka [IOK
https://m.edsoo.ru/d69df650

bubnuorexa [JOK
https://m.edsoo.ru/d69df650

bubnunorexa [IOK
https://m.edsoo.ru/d69df650



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

KapOoHupHBIE COSTUHEHUS: allbJICTUIBI U
bubmuorexa [JOK

3.2 . Kap6 .C 21 1
keToHbl. KapOoHOBbIE KUCIOTHL. CI10KHBIE hitps://m.cdsoo.ru/d69df650

3¢upsl. Kupsl

bubmuorexa [JOK

. 1
3.3 YIIeRONE! ? https://m.eds00.ru/d69d{650

Hroro no pazneny 41

Pasnen 4. AzoTconepxamme opraHu4ecKne coeMHeHus1

bubmuorexa [JOK
https://m.edsoo.ru/d69df650

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12 1 2

Hroro o pasaeny 12

Paspnen 5. BeicOKOMOJIEKY I pHBIE COeIHHEHUS

bubnunoreka [IOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS hitps://m.cdsoo.ru/d69df650

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 6


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

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Ne i/

Paznen 1. TeopeTnueckue 0CHOBBI XUMHUM

Crpoenue atoma. [lepnoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. . MeHneneeBa

Crtpoenue BemiectBa. MHOTOOOpasue
BEIIIECTB

1.2

1.3 XUMUYECKUE PEaKINu

Hroro no pazneny

Pasnen 2. Heoprannueckasi xumust

2.1 Hemeramnbl

2.2 MeTtamiel

Nroro no pazaeny

Pa3zgen 3. XuMus u :Ku3HbL

Metonnl mo3HaHusg B XUMHUHU. XUMUS U
JKU3HD

3.1

Hroro no pazneny

KoauuyecTBO 4acoB

Bcero

11

19

39

31

23

54

KonTpoabnsbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBIE
(uu¢possbie)
o0pa3oBaTe/bHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/2dd5724

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57124

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd5724

bu6mmorekxa [IOK
https://m.edsoo.ru/2dd57124



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

OBIIEE KOJIMYECTBO YACOB I10

102
[NPOTPAMME 0






IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

[Ipenmer u 3HaueHue
OpraHUYEeCKON XUMHH,
MPEJICTABIEHUE O
MHOT000pa3u OPraHuIeCKUX
COCIMHEHUH

DIEKTPOHHOE CTPOEHUE aTOMa
yraepoaa (0OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).
BanenTHbie BO3MOXKHOCTH
aToma yriepoja

XuMHuueckas CBs3b B
OPraHUYECKUX COCTUHCHHUSX.
MexaHu3Mbl 00pa30BaHUs
KOBAJIEHTHOH CBSI3H, CIIOCOOLI
pas3pbiBa CBSI3€M

Teopus crpoennus
OpPraHMYECKUX COSIUHEHUN A.
M. bytneposa

Bunel nzomepun:
CTPYKTYypHas,
MPOCTPaHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUS

DJIeKTPOHHbIe N (pPOoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubmuorexa [JOK
https://m.eds00.ru/3686e615

bubmuorexa [JOK
https://m.edsoo.ru/Oce6fd4c

bubmuorexa [JOK
https://m.eds00.ru/8d39{5¢c8

but6mmoreka [{OK
https://m.eds00.ru/9e595¢cb8

but6mmoreka [JOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

MoneKynax opraHqucxnx
COEIUHEHUN

[IpencraBnenue o
KiaccupuKaluuu u
cHCTEMaTHYECKast
Homenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

Knaccudukanms peakiuii B
OpPTraHUYeCKON XUMHHU

CucreMaruszanus 1
000011IeHNE 3HAHUH I10 TEME

AnKaHBI: TOMOJIOTHYECKHI
psin, obmas popmya,
HOMEHKJIaTypa U U30MEepus,
3JIEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYT

duznueckue 1 XUMHYECKUE
CBOMCTBA aJIKAaHOB

HaxoxxaeHue ankaHoB B
npupoze. Criocoobl
IIOJIy4Y€HHUS U TIPUMEHEHUE
QJIKAaHOB

[ukmoankaHbl: o0mas
(dbopmysa, HOMEHKJIATypa U
U30MepHsi, 0COOCHHOCTH
CTPOCHUSA U XUMHUUYCCKUX
CBOWCTB, CITIOCOOBI MOTy4YeHUS
U IIPUMECHEHHUE

but6mmoreka [{OK
https://m.edsoo.ru/c212dd21

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

Bbu6nuoreka [JOK
https://m.edsoo.ru/25a14636

bubmmorexa [JOK
https://m.edsoo.ru/3137711¢

but6mmoreka [{OK
https://m.edsoo0.ru/259b0as5b

but6mmoreka [IOK
https://m.edsoo.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

13

14

15

16

17

18

19

Pemenue pacuérHbix 3a1a4 Ha
OIIPEIETICHUE MOJIEKYJIIPHOMN
(hopMyJTBI OPTaHUIECKOTO
BEILIECTBA 0 MaCCOBBIM
JI0JIIM aTOMOB AJIEMEHTOB,
BXOJSIIMX B €TI0 COCTAB.
CucremaTtuzauus u
000011IeHE 3HAHUA T10 TEME
AJKEHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpyKTypHas 1 LUC-TpaHC-
M30MepUs aJIKEHOB
PuznyuecKkue 1 XUMHYECKUE
CBOMCTBA ajnkeHoB. [IpaBuiio
MapkoBHHKOBA

CriocoObl nosty4eHus u
PUMEHEHHE aJIKEHOB

[Ipaktuyeckas padora Ne 1 o
teme "[lonydyenue sTmiieHa u
M3Y4YEHHUE €ro CBOUCTB"

Pemenue pacuérubix 3a1a4 Ha
ONpeIETICHUE MOJIEKYJIIPHOMI
(hopMyJIBI OPraHUIECKOTO
BEIIIECTBA

AJ'IKaI[I/ICHLII COHpH)KéHHLIe,
HU30JIMPOBAHHBIC,

Bbu6nuoreka [JOK
https://m.edsoo.ru/bf84d8eb

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

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd

Bbu6nuoreka [JOK
https://m.edso00.ru/665dc058

bubmuorexa [JOK
https://m.edsoo.ru/0941eed8

bubmuorexa [JOK
https://m.edsoo.ru/e9ea9921

but6mmoreka [{OK
https://m.eds00.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

KYMYJIUPOBAHHBIE.
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHUS

XMUMHYECKHE CBOMCTBA
CONPSHKEHHBIX TUEHOB

CrniocoObl nosty4eHus u
MIPUMEHEHHE aJIKaJUEeHOB
AJKUHBL: TOMOJIOTUYECKHI
psn, odmas popmyia,
HOMECHKJIATYpa, JJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,
(hu3mvecKre CBONCTBA

XHUMHUYECKUE CBOWCTBA
AIKAHOB

KauecTBeHHbIe peakiuu Ha
TPOUHYIO CBS3b

CriocoObI TToTy4YeHus 1
MIPUMEHEHHE ATKUHOB
Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakiu

CucremaTtuzauus u
0000111eHNEe 3HAHUH 110 TeMe

ApEHbI: TOMOJIOTUYECKUN PSAI,
oOmras ¢popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE
U IPOCTPAaHCTBEHHOE

but6mmoreka [IOK
https://m.edsoo.ru/e561253d

Bbu6nuoreka [JOK
https://m.edsoo.ru/1aa81660

Bbu6nuoreka [JOK
https://m.edsoo.ru/68bb6ccdc

Bbu6nuoreka [JOK
https://m.edsoo.ru/23493a93

but6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmorexa [IOK
https://m.edsoo.ru/a6f9alea

Bbu6nuoreka [JOK
https://m.edsoo.ru/5db8e526

but6mmoreka [JOK
https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

29

30

31

32

33

34

35

36

37

CTpOEHHUE MOJIEKYJ] OeH301a U
TOJyoJIa, UX (PU3HUECKUe
CBOMCTBA

XMUMHYECKHE CBOMCTBA
apEHOB: PEAKIIUHU 3aMEILECHUS

XUMHYeCKHe CBOMCTBA
apEHOB: PEAKITUU
MIPUCOCTMHECHUS, OKUCIICHUE
TOMOJIOrOB O€H30J1a

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIA

Pemenue pacuérubix 3a1a4 Ha
OIIpEIETICHUE MOJIEKYJIIPHOMN
(hopMyJTBI OPTaHUIECKOTO
BELIECTBA

CrniocoObl mosryueHust u
IIPUMEHEHHUE aPEHOB

['enetnyeckas CBA3b MEXKAY
Pa3IUYHBIMH KJIaccaMu
YTIEBOIOPOIOB

Pacuérel o ypaBHeHUsAM
XUMHYECKHUX PEAKIUH.
CucreMaTusanus 1
000011IeHNE 3HAHUA I10 TEME

IIpuponnsiit ras. [lomyTHbie
HE(TSHBIE Ta3bl

KameHHBIH yroyb ¥ IpOIyKTHI
€ro nepepadboTKu

but6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

Bbu6nuoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c¢

but6mmoreka [JOK
https://m.edsoo0.ru/6£717d09

but6mmoreka [JOK
https://m.eds00.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

39

40

41

42

43

44

Hed1b 1 ciocoOsl eé
nepepadotku. [Ipumenenue
MIPOJYKTOB IEepepadOTKU
HePTH

I'eneTnueckas cBsI3b MEXKIY
Pa3IMYHBIMU KJIACCAMH
yTJIEBOAOPOAOB
l"anorenonpousBogHBIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKIiu
3aMeIIeHHUs TaloreHa

JewcTBue menoyden Ha
rajoreHNpPOU3BOIHBIE.
BzaumoneiicTBue
JMTajJoreHajJKaHOB C MarHUEM
H IIHHKOM

CucreMaTusanus 1
0000111eHNE 3HAHUHA T10
pasneny "YrneBonopoasr"
KonTponbhas pabora no teme
"VraeBomopoas"

[IpenenbHbBIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psn, odmas hopmya,
CTPOEHHE MOJIEKYI,
M30MepHsl, HOMEHKIATypa,
Kkinaccudukanus, puznyeckne
CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/2119de78

but6mmoreka [JOK
https://m.edsoo.ru/82b4d759

bu6mmorexa [IOK
https://m.edsoo.ru/20e89122

Bbu6nuoreka [JOK
https://m.eds00.ru/95¢9¢298

Bbu6nuoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

49

50

51

52

53

XUMHYECKUE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoObl mosryueHust u
IIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

[IpocTtsie a¢upsr:
HOMECHKJIATypa U U30MEpHs,
0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHsbI€ CIIUPTHI:
STWJICHIJINKOJIb U INIALEPHH,
ux (pU3NYEeCKHe U XUMHUECKUE
CBOMCTBA

CriocoObl nosty4eHus u
PUMEHEHHE MHOTOaTOMHBIX
CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
(u3nvecKne CBOKCTBA.
TokcuaHoCTh heHOMTA

XMUMHYECKHE CBOVMCTBA
¢denona

CriocoObI TToNTy4YeHus 1
npuMeHeHnue (penomna
[TpakTuaeckas padora No 2.
Pemenue
IKCIIEPUMEHTAIBHBIX 33124
o Teme "CrupTsl U HeHOIBI"

bubmmorexa [JOK
https://m.edsoo.ru/26ee34fe

but6mmoreka [{OK

https://m.eds00.ru/484100000000000

bu6mmoreka [IOK
https://m.edsoo.ru/c2c¢788b2

bu6mmoreka [IOK
https://m.edsoo.ru/ee4d84aa

Bbu6nuoreka [JOK
https://m.edsoo.ru/d12e567d

bubmuorexa [JOK
https://m.edsoo.ru/2ce72618

but6mmoreka [{OK
https://m.edsoo.ru/037ca519

bu6mmorexa [IOK
https://m.edsoo.ru/c77ddf4c

Bbu6nuoreka [JOK
https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

54

55

56

57

58

59

60

61

62

CucreMaruszanus 1
000011IeHNE 3HAHUN T10 TEME

AJbJCTH/IBI M KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIBI;
TOMOJIOTUYCCKHUEC PAAbI,
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa

AJbJETH/IBI B KETOHBI:
(bu3nUECKre CBONCTBA,;
peakuuu NpUCOEIUHEHUS

Peaknuu oxucienus u
Ka4eCTBECHHBIC PEAKIINH
AIIBJIETUI0B U KETOHOB

Crioco0bl nmosty4eHus
aNIb/IETH/IOB M KETOHOB

OAHOOCHOBHBIE NIPEAEIbHBIE
KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

N3omepust u HOMEHKIATypa
KapOOHOBBIX KUCIIOT, HX
¢u3nveckue CBOUCTBA
XHUMHYECKUE CBOMCTBA
MpeieIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT
Oco6eHHOCTH CBOWCTB
MYPaBbUHOW KUCJIOTBHI.

bubnmorexa [JOK
https://m.edso0.ru/1810cb9b

but6mmoreka [JOK
https://m.edsoo.ru/b139beaa

but6mmoreka [JOK
https://m.edso0.ru/c887425¢

bu6mmorexa [IOK
https://m.edsoo.ru/a393baa9

Bbu6nuoreka [JOK
https://m.edsoo.ru/520d1c51

bubmmorexa [JOK
https://m.edsoo.ru/fecOb113

bubmmorexa [JOK
https://m.eds00.ru/700cc87b

but6mmoreka [{OK
https://m.edsoo.ru/40e6e0e9

Bbu6nuoreka [JOK
https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

63

64

65

66

67

68

69

MHoroo0pasue kapOOHOBBIX
KHCJIOT

OCoOEHHOCTH CBOMCTB:
HETpeaeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIIUX KapOOHOBBIX KHCIIOT

[ToHsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObI ToTy4YeHus 1
MIpUMEHEeHHNE KapOOHOBBIX
KHCJIOT

CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psiJl, oO1as
dhopmyna, uzomepus u
HOMEHKJIaTypa

OuznuecKkue U XUMUYECKHE
cBoiicTBa 3(hHpoB

Pemenue pacuérHbix 3amau:
10 YPaBHEHHUIO XUMUYECKON
peaKkIny, Ha OIpe/eIICHHUE
MOJICKYJISIPHON (POPMYJTBI
OPraHNYeCcKOro BEIIECTBA
IIpakTuyeckas padota Ne 3.
Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4

bubmmorexa [JOK
https://m.edso0.ru/83a08773

but6mmoreka [JOK
https://m.edsoo0.ru/0d162d9d

bu6mmorexa [IOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

bubmmorexa [JOK
https://m.eds00.ru/486671{b



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

70

71

72

73

74

75

76

o Teme "KapOoHoBble
KUCHO0THL. CloXkHbIE 3GUpHI"

Kupsl: ctpoenue,
¢bu3nvecKre 1 XUMHUYECKUE
CBOIicTBa (THIPOIU3)

OCco00EeHHOCTH CBOMCTB
YKUPOB, COJCPIKAIIMX OCTATKH
HETpeIeTbHBIX KUPHBIX
KHCIIOT. JKupbl B mpupoie

Mpbuta Kak COJIH BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiicteue. Ilonsarue
0 CUHTETHYECKUX MOIOIINX
cpenctBax (CMC)
I'enernueckas cBA3b
YIJIEBOJOPOAOB U
KHCJIOPOJICOAEPIKAIUX
OpraHUYECKUX BELIECTB
Pacuérel o ypaBHeHUsAM
XUMUYECKHUX PEAKLUN

Cucrematusauus u
000011IeHAE 3HAHUN 110 TEME

OO6m1as xapakTepucTuKa
YTIIEBOAOB M KIIacCH(pHUKATINS
yIJI€BOAOB (MOHO-, TH- U
MOJTUCaxapu/Ibl )

but6mmoreka [JOK
https://m.edsoo.ru/al9¢5b98

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

bu6mmorexa [IOK
https://m.edsoo.ru/3¢566565

bu6mmoreka [IOK
https://m.eds00.ru/56790c96

but6mmoreka [{OK
https://m.edsoo.ru/f8e¢af2eb

bu6mmoreka [IOK
https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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84

Monocaxapuabl: pusnueckue
CBOMCTBA U HaXOXJICHUE B
pupoIe

[IpumeneHue rioKo3sl, €€
3HAYEHUE B
KU3ZHEIEATEIIBHOCTU
opraHusma

Hucaxapuapl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnaenue B mpupone u
MIPUMEHEHUE UCaXapuIOB

[Tonucaxapunpl: cTpoeHue
MaKpOMOJIEKY I, (pu3ndeckue
Y XUMHUYECKHE CBOMCTBA,
MIpUMEHEHUE

[TonsiTre 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbix 3a1a4 Ha
oTpeJieJICHUE 0U BbIXOa
MPOIYKTa PEAKIINH OT
TEOPETUYECKH BO3MOYKHOTO
Cucremarusanus u
000011IeHrE 3HAHUH 110
pasnueny

KonTponbnas pabota o Teme
"Kucnopoaconepxaiue
OpraHUYeCcKHUe coequHeHus"

bubmmorexa [JOK
https://m.edsoo.ru/b4bdda2d

but6mmoreka [JOK
https://m.edsoo.ru/5e61122d

but6mmoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmorexa [IOK
https://m.edsoo.ru/72a04508

bu6mmoreka [IOK
https://m.edso00.ru/6216e766

Bbu6nuoreka [JOK
https://m.edsoo.ru/7fde47ef

bubmuorexa [JOK
https://m.edso0.ru/08d4364c

but6mmoreka [JOK
https://m.edso0.ru/42c6678¢



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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AwMuHBI: K1accudukarys,
CTPOEHHUE MOJIEKYJI, 00IIas
dbopmyta, uzomepus,
HOMEHKJIAaTypa U (pu3nYecKue
CBOICTBa

XHUMHUUYECKUE CBOMCTBA
ann(aTHUIECKUX aMUHOB

Annnun: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJINHA

CriocoObl nosty4eHus u
IpUMEHEHHE aTu(aTHIeCKIX
aMHHOB

AMUHOKHUCIIOTHI:
HOMCHKJIATYpa U U30MEPHs,
(bu3MvecKre CBONCTBA.
OTtnenpHBIE IPEICTAaBUTENH O
AMUHOKHCIIOT

XUMHYeCKHe CBOMCTBA
aAMHHOKUCJIOT, UX
OMOJIOrMYECKOEe 3HAUYCHUE
amuHOkucIoT. CuHTE3 U
TUAPOJIN3 TENTUIOB
benku xak npupoaHsie
TIOJIUMEPBI; CTPYKTYPhI
0eJIKOB

XUMHYECKHE CBOMCTBA
OeIKOB

bubmuorexa [JOK
https://m.edsoo.ru/efa7e6ca

bubmuorexa [JOK
https://m.edsoo.ru/1bc5c¢f80

but6mmoreka [JOK
https://m.edsoo.ru/39c¢d21f1

bu6mmorexa [IOK
https://m.edsoo.ru/eal38763

Bbu6nuoreka [JOK
https://m.edsoo.ru/d1773e80

Bbu6nuoreka [JOK
https://m.edsoo.ru/77df705a

Bbu6nuoreka [JOK
https://m.eds00.ru/429¢9899

bubmmorexa [JOK
https://m.eds00.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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99

A3oTcozepikaiue
TeTEPOLMKINYECKHE
coennHeHus. HykinenHoBble
KHMCJIOTBI: COCTaB, CTPOEHHE U
OuoJstornyeckas posib

[IpaxTuyeckas padota Ne 4.
Pemenue

IKCIIEPUMEHTABHBIX 3314
o Teme "A30TcoiepKaiine
OpraHUYeCKHE COCTMHEHU"

[IpaxTuyeckas padora Ne 5.
Pemenue
IKCIIEPUMEHTAIBHBIX 33124
o teme "Pacrno3naBanue
OpraHNYeCKUX COCTMHEHUI"

KonrtpomnsHas pabota o teme
"A3oTcoepxKaline
OpraHUYECKUE COeqUHEHUs"

OCHOBHBIE TTOHSTHS XUMHHU
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN U METOBI UX
CHHTE3a —IOJIMMEPU3alus U
MOJIMKOHICHCAITHS
IImactmaccel. YTunuzamus u
nepepaboTKa MiacTuKa
DJIacTOMEPBI: HATYPATIbHBIN

CHHTETUYECKHE KayUyKH.
Pesnna

bubmuorexa [JOK
https://m.edsoo.ru/521d1431

bubmuorexa [JOK
https://m.edsoo.ru/8e3c02d1

Bbu6nuoreka [JOK
https://m.edsoo.ru/bde3fdf6

bubmuorexa [JOK
https://m.edsoo.ru/ce561bc7

bubmuorexa [JOK
https://m.edsoo.ru/7aa63ebd

but6mmoreka [JOK
https://m.eds00.ru/82242e0f

bu6mmorexa [IOK
https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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BonokHa: HaTypaJbHBIE,
HCKYCCTBCHHBIE,
cuHTerndeckue. [lonumepst
CIIELMAJIbHOTO HA3HAYEHUS

[IpakTuyeckas padota Ne 6.
Pemenue
AKCIIEPUMEHTATBHBIX 3314
o teme "Pacmo3HaBanue
IUIACTMACC M BOJIOKOH"

O0600611IEH1E U
cUcTeMaTH3alus U3y4YeHHOTO
MaTepuasa 1o TeMe
"BricokoMoOIeKy s pHbIE
coeTuHeHUs"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102

bubmuorexa [JOK
https://m.edso0.ru/5963a601

bubmuorexa [JOK
https://m.edsoo.ru/3acbd77a

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



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KITACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX s7IEP.
XuMHU4eCcKui 31eMeHT. M130Tonkl

CrpoeHue 3eKTPOHHBIX 000JI0UYEeK
aTOMOB, KBaHTOBbIE YHCIIa

Knaccudukanus XuMHUECKUX
AJIEMEHTOB (s-, p-, d-, f-3MeMeHTbI)

Pacnpenenenne 351eKTpOHOB 1O
ATOMHBIM OpPOHTAIIAM

DeKTpOHHBIE KOH(PHUTYpaIUU
aTOMOB JJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUU

DJEeKTPOHHBIE KOH(PUTYpaLlUK HOHOB.
DNEeKTPOOTPULIATETBHOCTD

[Tepronuueckuii 3aKOH U
ITepronnueckas cucrema
XUMUYeCKHX djieMeHToB 1. 1.
Menaeneesa, CBs3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYCSCKHX IJIEMESHTOB U
00pazyeMbIX UMM MPOCTHIX U

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubnunoreka [IOK
https://m.edsoo.ru/59¢c112ee

bubmuorexa [JOK
https://m.edsoo.ru/b4d9ftfa

bu6moreka [JOK
https://m.edsoo.ru/61294af9

bubnunoreka [IOK
https://m.edsoo.ru/f5f750fe

bubmuorexa [JOK
https://m.eds00.ru/8149e¢846

but6moreka [IOK
https://m.edsoo.ru/a0764b24

bub6moreka [JOK
https://m.eds00.ru/16957c01

bub6moreka [JOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CJIOKHBIX BEIIECTB MO IPyIaM U
nepuoiam

Cucremaruzanys 1 00001eHne
3HAHUU 10 TEME

Bunn xumMuueckou cBsI3H.
MexaHu3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXXMOJIEKYISIPHBIE
B3aUMOACHCTBUS

BaneutHocts 1 BaJIEHTHEIE
BO3MOKHOCTH aToMOB. CBS3b
AJICKTPOHHOU CTPYKTYPHI MOJICKYJI C
WX TEOMETPUUYCCKUM CTPOCHHEM

[IpencraBieHns 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTAB U
HOMEHKJIaTypa

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOIO CTpOCHUS. THIb
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEILIECTB

[ToHsATHE O IUCHIEPCHBIX CUCTEMAX.
[IpencraBneHune 0 KOJIJIOUIHBIX
pacTBopax

WcTunHble pacTBOPHI: HACHIIIICHHbBIE
Y HEHACBHIIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapats

CriocoObl BbIpa)KE€HUSI KOHIIEHTPALUU
pacTBOpOB

bu6moreka [JOK
https://m.edsoo.ru/8fad2942

bu6moreka [JOK
https://m.edsoo.ru/5a8072af

bubnunoreka [IOK
https://m.edsoo.ru/3d2¢ca093

bubnmnoreka [IOK
https://m.edsoo.ru/8c66b12a

bubmorexa [JOK
https://m.edsoo.ru/e167635b

bubmorexa [JOK
https://m.edsoo.ru/da2¢70e4

but6moreka [IOK
https://m.edsoo.ru/e9ccdd8d

bubnunoreka [IOK
https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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24

Pemienue 3a1a4 ¢ UCTIOIBb30BaHUEM
HOHSTUH "MaccoBasg J0JId
pacTBOpEHHOTO BemiecTa',
"MoJisipHasi KOHIIEHTpaus'"

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMYECKUX BEILECTB

Cucremaruzanys 1 00001eHne
3HAHUH 110 TEME

KonTponbhas pabota no temam
"Crpoenue atoma. [lepuognueckuii
3akoH U [leprnonnueckas cuctema
XUMUYeCcKuX djemMenToB JI. 1.
Menpeneesa", "CtpoeHue BemeCTBA.
Mmuoroo6pasue BemiecTts"

Krnaccudukanus XuMHIeCKUX
peaKIuii B HEOPTraHUYECKOW U
OPraHNYEeCKOM XUMHH. 3aKOH
COXPaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHHUS U TPEBPAIICHUS SHEPTUU
MIPU XUMUYECKUX PEAKITUIX

TennoBbie 3 PEKTH XUMHUECKUX
peakuuii. Tepmoxummyeckue
ypaBHEHUS

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUU U
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOHN peaklnH, e€
3aBUCUMOCTD OT Pa3JIMYHbIX
(dakropoB. Katanus u KaTaan3aTopbl

bubmuorexa [JOK
https://m.edsoo.ru/785e0ab4

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

bu6moreka [JOK
https://m.edsoo.ru/8d2c6a3a

bubnunoreka [IOK
https://m.edsoo.ru/70a60aa4

bu6moreka [JOK
https://m.edsoo.ru/6335c¢dd2

bu6moreka [JOK
https://m.edsoo.ru/d1db86da

bubnunoreka [IOK
https://m.edsoo.ru/87b13954



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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T'omoreunnsie u TCTCPOTCHHELIC
peakiuu

[Ipaktrueckas padorta Ne 1 mo Teme
"BrnusHue pa3nuyHbIx GakTOpOB Ha
CKOPOCTbh XUMHUYECKOW peakuuu"

OOpaTtumble U HEOOpAaTUMBIE
peaknuu. XMMHYEeCKOe PaBHOBECHE

[IpaxTuyeckas padota Ne 2 o teme
"BrusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHNE XUMHYECKOTO
paBHOBecHs"

DNEKTPOIUTHYECKAS JTUCCOITUAITHS.
CunbHbBIC U ClIa0bIe IIEKTPOIUTHIL.
CreneHp IUCCOIUAIINT

Honnoe npousseaenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BoxopoaHbIi
nokasatens (pH) pactBopa

I'maponus coneit. Peakiuu,
MMPOTEKAIOIINE B pACTBOPax
ANEKTPOIIUTOB

[IpakTuueckas pabora Ne 3 o reme
"XUMHYECKHE PeaKklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. BaxkHenre OKUCIUTENN U
BOCCTaHOBUTENH

MeTo 3JIeKTpOHHOTO (3JICKTOHHO-
HMOHHOT0) OanmaHca

but6mmoreka [IOK
https://m.edsoo.ru/lfacaldl

bubnunoreka [IOK
https://m.edso00.ru/3095219b

bubnunoreka [IOK
https://m.edsoo.ru/3bf34el7

bubnuorexa [JOK
https://m.edsoo.ru/5f766bdf

but6mmoreka [IOK
https://m.eds00.1ru/3966c¢al9

bu6moreka [JOK
https://m.edsoo.ru/09d5a9bd

bubnunoreka [IOK
https://m.edsoo.ru/2e3daeb0

bubmuorexa [JOK
https://m.edso00.ru/56226060

but6mmoreka [IOK
https://m.edso0.ru/tb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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DNEKTPOIN3 pacTBOPOB U PacCIlIaBOB
BELIECCTB

Pemenue 3aa4 Pa3INYHbIX TUIIOB

Pemenue 3aa4 Pa3INYHbIX TUIIOB

Cucremaruzanusa 1 0000IIeHne
3HaHMH 1Mo TeMe "XUMHUYECKUe
peakiun"

KonTponbHas pabota o Teme
"Xumuueckue peakuuu"

Ilonoxennue HEMETAIIOB B
[Tepuonuueckoit cucreme
XUMUYeCKHX djieMeHToB 1. 1.
Memnneneesa 1 0COOEHHOCTH
CTpoeHHs ux aToMoB. Dusnueckue
CBOMCTBA HEMETAJIJIOB

Annorponus HEMETaIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yriepoja)

Bonopon: nonydenue, puznyueckue u
XUMHYECKHE CBOMCTBA. ['napuabl

["anoreHsl: HAXOXKICHUE B IPUPOJIE,
CHocoOBI NOTy4YeHUS, PU3UIECKUE U
XUMUYECKHUE CBOKCTBA

l'anorenoBonoponsl. Baxnenmue

KHUCJIOPOACOALCPKAaINC COCANHCHU
TaJJOIrCHOB

bubmuorexa [JOK
https://m.eds00.ru/93fb97d2

but6mmoreka [IOK
https://m.edso0.ru/5a859d16

bubnuorexa [JOK
https://m.edsoo.ru/5afa265d

bubmuorexa [JOK
https://m.edsoo.ru/c161eb85

but6moreka [IOK
https://m.edsoo.ru/a8a0a930

bub6moreka [JOK
https://m.edsoo.ru/8ca2dcad

bub6moreka [JOK
https://m.edsoo.ru/ef92¢91¢c

bubnunoreka [IOK
https://m.edsoo.ru/0aa8f613

bubmuorexa [JOK
https://m.edsoo0.ru/4e¢223795

but6moreka [IOK
https://m.edsoo.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIe U TPOMBIIIITICHHBIS
CIIOCOOBI TIOTYUYEHUS TaJIOTEHOB.
[IpumeHeHne rajoreHoB U ux
COCMHEHMI

IIpakTuyeckas pabora Ne 4. Pemienue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"T"asiorensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
nosrydeHus, Gpu3ndeckue u
XuMuyeckue cpoiictBa. O30H.
IIpuMeHeHue Kucnopoaa u 030Ha

Oxkcubl ¥ IEPOKCUIBI

Pemenue 3aa4 pa3INYHbIX TUIIOB

Cepa: Hax0KJ€HUE B IPUPOJIE,
CHocoOBI NOTy4YeHUS, PU3UIECKUE U
XUMUYECKHE CBOWCTBA

CepoBoniopo, cynbhuabt

Kucnopoaconepkaiue coeTiuHEHNS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

[TpakTrueckas pabota Ne 5. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 0 TeEME
"Cepa u e€ coequHeHus"

A3BOT: HaAX0XKJICHHE B TIPUPOJIC,
CIOCOOBI MONTy4eHHUsI, PU3NIECKHUE U

bubmuorexa [JOK
https://m.edsoo.ru/6971aca4

bubmuorexa [JOK
https://m.edsoo.ru/8b26fecd

but6mmoreka [IOK
https://m.edsoo.ru/c8abc36a

but6mmoreka [IOK
https://m.edsoo.ru/5¢8816a0

bubmuorexa [JOK
https://m.edso0.ru/2b6d8b4b

bubmuorexa [JOK
https://m.edsoo.ru/46afaecl6

bubmorexa [JOK
https://m.eds00.ru/7¢875999

bubmuorexa [JOK
https://m.edsoo.ru/8cfa2548

but6moreka [IOK
https://m.edsoo.ru/0afb05e4

bub6moreka [JOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPHU/IBI

Kucnoponconepskamiue coeTMHCHUS
azota. OcOOEHHOCTH CBOMCTB
a30THOM KHCJIOTHI

[IpumeHeHue a30Ta U ero
COeTMHEHUI. A30THBIC yA00OpEHUS
docdop: HAXOKAECHUE B IPUPO/IE,
CHOCOOBI OJyUYEHUs!, PUINUECKUE U
XUMHUYECKHe cBoCcTBa. Dochuab u
bochun

Oxcunst hocdopa,
dbocdopconepxkamiue kucioTel. Conu
(dhochopHOIT KHCTTOTHI

[Mpumenenune docdopa u ero

coenuHeHnil. @ocdopHbie y100peHUs

[IpakTuueckas padora Ne 6. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
"A3o0t 1 pochop u ux coequHeHU"
VYraepon: HaXoXACHUE B IPUPOJIE,
QIJIOTPOTHBIE MOAN(UKALINY;

¢u3nvecKkre 1 XUMHYECKUE CBOICTBA,

MIpUMEHEHNE

Oxkcun yriepona(Il), oxcun
yraepoaa(IV), yronbHas kucinora u
e€ couu

Pemenue 3aa4 pPa3INYHbIX TUIIOB

but6mmoreka [IOK
https://m.edsoo.ru/e2965afe

bubnunoreka [IOK
https://m.edsoo0.ru/129£5059

bubnunoreka [IOK
https://m.edsoo.ru/9a6b43ec

bubnuorexa [JOK
https://m.edsoo.ru/c7a2d429

but6mmoreka [IOK
https://m.edsoo.ru/a218070a

bub6moreka [JOK
https://m.edsoo.ru/8175ac3f

bubnunoreka [IOK
https://m.edsoo.ru/1eb19{9e¢

bubmuorexa [JOK
https://m.edsoo.ru/dba58adf

bubmuorexa [JOK
https://m.eds00.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
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Kpemuwuii: HaxoxaeHue B Ipupoze,
CHocoOBI NOTy4YeHUS, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

Oxcun kpemuus(IV), kpemHueBas
KHCJIOTA, CUIINKATHI

[IpuMeHeHne KpeMHUS U €r0
coeguHeHnii. CTEKII0, €To
IIOJIy4YE€HHE, BUABI CTEKIIA

Pemenne 3aaa4 pas3IM4YHbIX TUIIOB

CucreMaruszanus 1 00001IeHnE
3gagui mo reMe "Hemetamner"

KonrtponsHas pabota o teme
"Hemeransr"

AHanu3 pe3yJIbTaTOB KOHTPOJIbHON
paboThI, KOPPEKLIUS OIHUOOK

[TonoxxeHne meTamioB B
[Iepnonnueckoii cucreme
XUMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J0YEK AaTOMOB
METaJJIOB

OO6mue Gpuznueckre CBOMCTBA
MeTauioB. [I[puMeHeHHe METaIOB B
OBITY ¥ TEXHHUKE

Crnnasel MetamioB. Kopposust
METaJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/143558ab

bu6mmoreka [IOK
https://m.edsoo.ru/3170e7b1

bubmuorexa [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bub6moreka [JOK
https://m.edsoo.ru/b624{801

bubnunoreka [IOK
https://m.edsoo.ru/6e864db5

bubmuorexa [JOK
https://m.edso0.ru/d0484c76

bu6moreka [JOK
https://m.edsoo.ru/2b7¢9510

bu6moreka [JOK
https://m.eds00.ru/9839¢c16¢

bub6moreka [JOK
https://m.edsoo.ru/51dac9d3

bubnunoreka [IOK
https://m.edsoo.ru/42b872¢3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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Pemenne 3aaa4 pas3IM4YHbIX TUIIOB

DNEKTPOXUMHYECKUN Psift
HanpspDKeHUH MetamioB. Oomue
CIOCOOBI MOTYUYECHUS] METAJIJIOB

OO1w1ast XxapakTepUCTHKa METAJIJIOB
[A-rpynne! [leproguueckoii cucTeMbl
XUMUYECKUX ieMeHTOB. Hatpuii u
KaJlui: ojay4yeHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
IIPOCTBIX BELIECTB U UX COCAMHECHUN

OO01mast xapakTepuCcTHKa METaJIOB
ITA-rpynmns! Ilepuoanueckoit
CHUCTEMBbI XUMUYECKHUX JIEMEHTOB.
Maruuii 1 KaJbLUi: TOTy4YEHHE,
(u3nueckue u XUMHUYECKUE CBOMCTBRA,
IIPUMEHEHHE MTPOCTHIX BEUIECTB U UX
COE€IMHEHUN

JKEcTKOCTh BOJKI U CIIOCOOBI €€
YCTpaHCHUS

AnroMuHUN: Iony4yeHue, pusndeckue
1 XUMHYECKHE CBOMCTRA,
MIPUMEHEHHE

AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA aJTIOMHUHMS,
TUAPOKCOKOMILIEKCHI aJTFOMUHHUS, UX
MIPUMEHEHHE

Pemenne 3aaa4 pas3IM4YHbIX TUIIOB

bubnunoreka [IOK
https://m.edsoo.ru/e3de37b6

bubnunoreka [IOK
https://m.edsoo.ru/94eb377a

bubmuorexa [JOK
https://m.edsoo.ru/e12¢26b3

bubnunoreka [IOK
https://m.edsoo.ru/7¢3e49c0

bubnunoreka [IOK
https://m.edsoo.ru/c74bfae9

bubmuorexa [JOK
https://m.eds00.ru/0e79b266

but6moreka [IOK
https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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[Ipaktuyeckas pabora Ne 7. Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
"Mertanisl r1aBHbIX oArpymnm"

OO1m1ast XxapakTepUCTHKa METAJIJIOB
no6ounbix noarpynn (b-rpymnm)
[Teproanueckoit CUuCTEMBI
XMUMHUYECKHX 3JIEMEHTOB

dusnueckue U XUMUYECKHAE CBOMCTBA
XpoMa | €ro COeTMHEHUH, UX
MIpUMEHEHNE

Baxwueiime coelMHEHNS MapraHia.
[Tepmanranar kanus, €ero
OKHCJIUTENbHBIE CBOKWCTBA

dum3nyeckre 1 XUMHUUECKHE CBOMCTBA
JKeje3a M €ro COCTUHCHHIA.
[Tony4yeHnue v npUMEHEHUE CIIABOB
Kenesa

du3nyeckre 1 XUMHUUECKHE CBOIMCTBA
MeIH U €€ COCTUHECHHH, X
MIPUMEHEHUE

dusnyeckue ¥ XMUMHUYECKIE CBOMCTBA
IIMHKA U €T0 COCOUHCHUMN, NX
npuMeHeHue. [ uapoKCOKOMIUIEKCHI
IMMHKA

IIpakTruyeckas pabora Ne 8. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
"Mertasuibl TOOOYHBIX OArpym”

Pemenue 3amau Pa3JIMYHBIX TUIIOB

bubmuorexa [JOK
https://m.edsoo.ru/27a4af43

bu6mmoreka [IOK
https://m.edso00.ru/610d7431

but6moreka [IOK
https://m.edsoo0.ru/9911bef3

bu6mmoreka [JOK
https://m.eds00.ru/039d69¢8

bubnunoreka [IOK
https://m.edsoo.ru/1b7{8741

bubmorexa [JOK
https://m.edsoo.ru/2bc0f954

bubmuorexa [JOK
https://m.edsoo.ru/b1f2beal

but6mmoreka [IOK
https://m.edsoo.ru/abe352ea

but6mmoreka [IOK
https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
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O0001IeHrE U CUCTEMATU3ALIUS
M3yYEeHHOI'0 MaTepHaa 1o TeMe
"MeTtamisr"

KonrtponbHas pabota o teme
"Meranibr"

AHanus pe3yabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKITHS OMHUOOK

Poine xumun B obecnieueHNH
YCTOMYMBOTO pa3BUTHUS

yenoseuyecTBa. [IoHsATHE 0 HAYYHBIX

METOJaX UCCICIOBaHUs BEIICCTB

HayuHble TpUHIIUITEI OpraHU3aluU
XMMHUYECKOTO TIPOU3BO/ICTBA.
[IpombIneHHbIE CLIOCOOBI
MIOJTyYSHHS BAYKHEHIIINX BEIIECTB

XUMUYECKOE 3arpsi3HeHnE
OKpYKarOILIE CpeIbl U €ro
IIOCJICACTBUA

XUMUA U 3J0pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

Xumus nuiny. Pons xumun B
oOecIrieueHn MUIIEBON
0e30macHOCTH

KocMmeruueckue u napproMepHbie
cpeactsa. beiToBas xumMus

XUMHS B CTPOUTETBCTBE.
Baxwuelimmne CTpOUTENIbHBIE U
KOHCTPYKUHMOHHBIE MaTEPUAIBI

bubmuorexa [JOK
https://m.edsoo.ru/e91{e975

bu6mmoreka [IOK
https://m.edsoo.ru/83f63ea3

bubnunoreka [IOK
https://m.edsoo.ru/9ebff2fd

bubnunoreka [IOK
https://m.edsoo.ru/080fe 110

bubmorexa [JOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [IOK
https://m.edso0.ru/9f11bf51

bu6moreka [JOK
https://m.edsoo.ru/a6552721

bubnunoreka [IOK
https://m.edsoo.ru/1f7b5bd2

bubmuorexa [JOK
https://m.edsoo.ru/da42d5a9

but6moreka [IOK
https://m.eds00.1ru/61¢69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XHMHS B CEIIBCKOM XO3SIICTBE.
101 Opranuueckue 1 MUHEPAJIbHBIE
yaoOpeHust

102 Cucremarusanusa 1 0000IIeHne
3HAHUHU II0 TEME

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

bubmuorexa [JOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979¢70



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOANYECKOE OBECMNEYEHWUE OBPA3SOBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YHEBHbLIE MATEPUANBI ANA YHEHURA

rabpuenax O.C. Xumuma 10 knacc. YuebHUK ana obuieobpasosatenbHbix opraHmnsaumnit/ O. C. Fabpuenan, U.T.
Octpoymos, C.A. Chagkos — M.: NpoceeweHne, 2022r.

rabpuenax O.C. Xumuna 11 knacc. YuebHuK ana obuieobpasosatenbHbix opraHmnsaunit/ O. C. Fabpuenan, U.T.
Octpoymos, C.A. Chagkos — M.: NpoceeweHne, 2022r.

METOONYECKUE MATEPWANBI ANA YHUTENA

rabpuenaH O.C. Xumua 10, 11knacc. YuebHuK ana obuieobpasosatensHbix opraHmsaumin/ O. C. Fabpuensan, U.T.
Octpoymos, C.A. Chagkos — M.: NpoceeweHne, 2019r.

LUNDPPOBbIE OEPA30OBATE/IbHbIE PECYPCbl N PECYPCbl CETU MUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/









