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COIAEPKAHUE OBYYEHUSA

10 KJIACC OPTAHUYECKAS XUMUSA

Teopernyeckre 0OCHOBBI OPraHUYeCKOM XUMHUH

[Ipeqmer opraHnueckol XMMHHU: €€ BO3HMKHOBEHHE, DPa3BUTHE W 3HAUYCHHUE B
MOJIyY€HUN HOBBIX BEIIECTB M MAaTEpPHUAJIOB. TeopUsl CTPOEHUS OPTaHUYECKHX COECIUHEHHI
A. M. BbytnepoBa, €€ ocHOBHble TOJIOKEeHUS. CTPYKTypHbIE (OPMYJIBI OPraHUYECKHX
BelIECTB. [ oMoJorusi, u3omMepusi. XMMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX —
OJIMHApHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIaccU(pUKAllMM OpraHMYecKUx BemiecTB. HomeHkmarypa
OpTraHWYECKUX COCTUHEHUM (CHCTeMaTHYeCcKas) W TPUBUAIBHBIC HA3BAaHUS BaKHEHIINX
MpeACTaBUTENEH KIIACCOB OPraHMYECKUX BEUIECTB.

OKCNEpUMEHTAIBHBIE ~ METOJABbl  W3YyYEHHS BEIIECTB M WX  IPEBpAILCHUM:
O3HAKOMJICHHE C OO0pa3laMd OpraHMYeCKHX BEIIeCTB W MaTepHaJlaMd Ha HUX OCHOBE,
MOJCIIMPOBAHUE  MOJIEKYJI OpPraHMYECKHUX  BEHIECTB, HAOMIOACHHWE ©  OIMHKCAaHHE
JIEMOHCTPAMOHHBIX ONBITOB MO IMPEBPALIEHUIO OPraHUYECKUX BEIIECTB MPU HATPEBAHUU
(maBneHue, 0OYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUN psii. MeTaH W 3TaH — MpocTeilline
MpEeACTaBUTENN aJIKaHOB: (PU3UYECKUE U XUMHYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS U
rOpPEHNs ), HAXOXK/ICHUE B IPUPOJE, MOTyUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKMU psif. OTWIEH W MPONUJIECH —
MPOCTEHIIINE TPEICTABUTEIN AIKEHOB: (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJJOT€HUPOBAHUS, THIpATAllU, OKUCICHUS U TIOJIMMEPU3ALIUN ), TTOTyYEHUE
Y NIPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 wu  wmetunOyramueH-1,3: CTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius noaumepusaiun). [lonyuyeHne CHHTETHYECKOTo KaydyKa U
PE3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psia. AlETUTIEH —
NPOCTEHIINIA TIPEACTaBUTENb ATKWHOB: COCTaB, CTPOCHHE, (U3MYECKHE U XUMUYECCKUE
CBOMCTBa (peakluy TUIPUPOBAHUS, TaJOTC€HUPOBAHMS, THApPATALIUMA, TOPEHUS), MTOTyUCHUE

U TIPUMEHEHUE.



Apensl. benszon: cocraB, ctpoenue, pu3NUeCKHe U XUMUYECKHE CBOMCTBA (PEaKIHH
raJJOreHUPOBAHUS U HUTPOBAHUS), IOJIyYeHUE U NPUMEHeHue. Tonyon. cocmas, cmpoenue,
Quzuueckue u XumuuecKkue Ce0UCmMEa (peakyuu 2an02eHUPOBAHUs U HUMPOBAHU),
nonyyenue u npumeHenue. TOKCHUUHOCTb apeHOB. [‘eHermyeckas CBSI3b MEXIY
YIJIEBOI0POaMU, IPUHAJUIEKAITUMH K PA3IMUHBIM KJIaCCAM.

[IpupoaHble UCTOYHUKHU YIiIeBOAOPOAOB. [IpuponHblii ra3 u nmomyTHble HEPTSIHBIE
ra3zpl. Hedptp 1 €€ npoucxoxzaenue. CrnocoObl nepepadOTKH HE(PTH: MEPEroHKa, KPEKUHT
(Tepmuueckul, KartaauTuyeckuil), nuposn3. IlpoaykTel mnepepaboTku HedpTH, HX
IPUMEHEHHE B MPOMBIIJICHHOCTH U B ObITy. KameHHbBI yroib M NPOAYKTHl €ro
nepepaboTKH.

OKCIlepUMEHTaIbHbIE ~ METOJbl  H3Y4YEHHsS BEUIECTB W HMX  MpEeBpallleHuil:
O3HAaKOMJIEHHE C OOpasllaMH IUIacTMAacC, KaydyyKoB W pe3uHbl, Kojuiekuuu «Hedte» un
«YTO0Jb», MOJIETUPOBAHUE MOJIEKYJ YIIIEBOAOPOOB U raJlOr€HONPON3BOIHBIX, IPOBEACHNE

IPAKTUYECKOW pabOThI: MOIYyYEHUE ITUIIEHA U U3yUYEHHUE €r0 CBOICTB.

Pacuérnrlie 3agaun.

Brruncienus mo ypaBHEHHMIO XMMHYECKOW peakIuu (Macchl, 00béMa, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOJTYKTOB PEAKIIUHN ).

Kucaopoacoaepxanue opraHu4ecKkre coeJJuHEHU

[IpenenpHBIE OTHOATOMHBIE CIIMPTHI. METAaHOJ M 3TAHOJ: CTpOCHHUE, PU3HUCCKUE U
XUMUYECKHE CBOMCTBa (pEakiMd C AaKTUBHBIMH METaJlJIaMH, TaJOreHOBOJOPOIaMH,
ropeHue), NnpuMeHeHne. BoaopojHbie CBsA3M MEXIYy MOJEKyJIamMu CHupToB. JleicTBue
METAHOJIa ¥ 3TAHOJIA HA OPraHU3M YEJI0BEKA.

MHOroatoMHbI€ CHUPTHI. DTWICHTJIUKOIb W TIMIEPUH: CTpOeHUE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICMCTBHE CO IIEJIOYHBIMM METAJJIaMH, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHBIE CIHpThI). JleiicTBue Ha opraHu3M uenoBeka. [IpuMeHeHwme
TIULEPUHA U STUIEHTJIUKOJIS.

deHoJI: CTpOeHUE MOJICKYJbI, (PU3UYECKUEe U XUMUUYECKHE CBONCTBA. TOKCHMYHOCTH
denona. [Ilpumenenue denona.

Anpaerunpl U kemowusl. DopManbAETH, AlETANBACTHA: CTPOCHUE, (QU3HUECKHE U
XUMUYECKHE CBOMCTBA (PEAKIMU OKUCJICHHUS WU BOCCTAHOBJICHUS, KAUECTBEHHBIEC PEAKIINH),

MOJIYYCHUC U TIPUMCHCHUC.



OAHOOCHOBHBIE TIpEJCIIbHBIE KapOOHOBBIE KHCIOTH. MypaBbUHAsi W YKCYyCHas
KHUCJIOTBI: CTpOCHUE, (PU3NYECKUE M XMMHYECKHe CBOICTBa (CBOMCTBa, 00IIMe IS Kiacca
KHUCIIOT, peakius srepudukanun), noiydeHue u npumeHenue. CreapuHoBas U OJECHHOBas
KHUCTIOTHI KaK MPEJICTAaBUTENIN BBICIIUX KApOOHOBBIX KHUCJIOT. Mblla KaK COJM BBICIIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHUE.

CrnoxHble >(QUpPbl KaK NPOU3BOJHBIE KapOOHOBBIX KHCIOT. [MIpONIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponaus xkupos. [Ipumenenune xxupoB. buonoruueckast poiab KUPOB.

VYrneBoapl: cocTaB, KiacCHU(pUKalMs YIJIEBOJAOB (MOHO-, TU- M TOJUCaXapubl).
['mroko3a — mpocTelmii MOHOCaxapul: 0OCOOEHHOCTU CTPOSHUSI MOJIEKYJIIbI, (PU3HUECKHE U
XUMUYECKHE CBOMCTBa (B3aumoeicTBue ¢ ruapokcuaom menu(ll), okucienue aMmmMuaqHbiM
pactBopoM okcuaa cepeopa(l), BoccTaHOBIEeHHE, OpOKEHHE TIFOKO3bI), HAXOXXJICHHUE B
npupoje, MNpUMEHeHue, Ouosnorudeckas poab. DorocuHTe3. PpykTo3a Kak H30MEp
TJIFOKO3BI.

KpaxmMan u muemmono3a kak mpupojHbie mnonumepbl. CTpoeHue Kpaxmaia |
HeJUToN103bl. PU3NYECKHe M XUMUYECKHE CBOMCTBA Kpaxmana (THIPOIU3, KauyeCTBEHHAas
peaxius ¢ HOJIOM).

DKCHepUMEHTAIIbHBIE METO/bl U3YUEHHUS BEIIECTB M MX MPEBPAIICHUIN: MPOBEICHUE,
HAOJIIOJICHNE W OMHCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAYCCTBECHHBIC
peaKIuu OJTHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM Menu(ll)), MHOrOaTOMHBIX
crupToB (B3aumozeiicTBue rauuepuHa ¢ rugpokcuaom meau(ll)), anpaernnos (okucienue
aMMHadHbIM pacTtBopoM okcuna cepeopa(l) m ruapoxkcumaom meau(ll), BlaumopeiicTue
Kpaxmalia ¢ MOJIOM), MPOBEJEHUE MPAKTUUECKONH pabOThI: CBOMCTBAa pacTBOpa YKCYCHOU
KHCIIOTHI.

Pacuérnele 3amaun.

Boruncniennss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIU4ecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O M3 UCXOJIHBIX BELIECTB UM MPOIYKTOB PEAKIUN).

A3oTcoaepkalire OpraHu4ecKue COeTMHEHUS.

AMUHOKHCIIOTEI Kak amQOTepHbIE OpraHUYEeCKue coeAuHeHus. Dusznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha HpUMepe IIHIMHA). buonornyeckoe 3HaveHHE

AMHWHOKUCIIOT. HGHTI/I)IBI.



benku kak mpupoIHbIE BHICOKOMOJNEKYISIpHBIE coequHeHus. [lepBuyHas, BTOpUIHAS
U TPETUYHasi CTPYKTypa OenkoB. XUMHUUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, IEHATYpaLUs,
KaueCTBEHHBIC PEaKIMU Ha OCJIKU.

DKcrepuMeHTaIbHbIe METOJIbI U3yUYEHUs BEIIECTB U UX MPEBPAICHUI: HAOII0IeHNUE
U ONMCAHUE JIEMOHCTPAIMOHHBIX OTBITOB: JICHATYpalns OCIKOB MPHU HarpeBaHWU, IBETHHIE
peakIuu OEJIKOB.

BbicokoMoJieKyIsipHbIe cOeTHHEeHUSs

OcHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3allUU, CPEeIHSsI MOJIEKYJsIpHAs macca.
OCHOBHBIE METONBI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIWHEHUH — MOJUMEpH3AlHS U
MOJIMKOHICHCAIIHSL.

OKClepUMEHTaIbHBIC  METOABl HW3YYCHHS BEHIECTB M WX  PEBPAIICHUM:
O3HAKOMJICHHE ¢ oOpasliaMu TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMeTHBIX CBA3€H MpU W3YYEHHH OpraHudeckoil xumuu B 10
KJIacce OCYIIECTBIISETCS Yepe3 NCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH,
TaK W TIOHATUMN, SBJSIONUXCS CHUCTEMHBIMH ISl OTACNBHBIX MPEJIMETOB ECTECTBEHHO-
HAYYHOTO IHKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIA (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaNMW3, CUHTE3, KIACCU(PUKAIMS, TMEePHOANYHOCTh, HAOIIOJCHUE, H3MEpeHHE,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE.

du3uka: marepusi, YHEprusi, Macca, aToMm, SJIEKTPOH, MOJIEKYJa, DHEPreTHUECKHA
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (H3UYECKHE
BEJIMYMHBI ¥ €IMHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranuszm, 6uocdepa, 0OMEH BelIECTB B OpraHusMe, (poTocuHTe3,
OMOJIOTMYECKH aKTUBHBIEC BelecTBa (OCNKU, YIIeBOAbI, JKUPHI, PepMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE TIOPOJIBI, TOJE3HBIE HWCKOMAEeMbIC, TOILIUBO,
PECYPCBI.

TexHosorusi: MUIIEBbIE TPOJIYKTHI, OCHOBBI PANMOHAIBHOTO THTAHHS, MOIOIINE
CPEICTBa, JICKAPCTBECHHBIE H KOCMETHYECKHUE MperapaThl, MaTepHUaibl U3 HCKYCCTBEHHBIX U

CHHTCTHYCCKHUX BOJIOKOH.



11 KIIACC OBHAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUH

XUMHYECKUHA 3JeMEHT. AToM. Sapo aroma, HM30TOINBL. OJIEKTPOHHAas 000JIOYKa.
DHepreTHYecKue YypOBHHU, TMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachlpeeNeHts] IEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX
YeThIPEX NEPUOIOB. DIIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepnognueckuii 3akoH u Ilepmoanueckas cucrema XUMU4ecKux iemeHToB J[. H.
MenpneneeBa. CBsA3b NEepUOAMYECKOro 3akoHa W Ilepuogmyeckoil cUCTEMbl XUMHUUYECKHUX
anemenTtoB JI. WM. MengeneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHMSI CBOMCTB XHMMHMUYECKHX JJIEMEHTOB M O00pa3yeMbIX HMHU
MPOCTHIX U CJIOXKHBIX BEIIECTB M0 TPyNIaM U NepuoAaM. 3HaUeHHE NePUOIUIECKOr0 3aKOHA
B Pa3BUTUU HAaYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBA3b. BUabl XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEeNoJisipHasT W  TMOJIApHAs, MOHHAs, MeTauinueckas). MexaHu3Mbl oOpa3oBaHUs
KOBAJICHTHOW XHWMHYECKOH CBs3W (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopomHas
CBsI3b. BalleHTHOCTh. DIEKTPOOTpUIATENbHOCTh. CTeneHb OKUCIeHUsl. MOHBI: KaTUOHBI U
AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIMBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPUCTAUIMYECKON PEIIETKHU.

[TonsaTne 0 nucnepcHbIX cucTteMax. MICTUHHBIE U KOJIITOMAHBIE pacTBOPBL. MaccoBas
J10JIsL BEIIECTBA B PaCTBOPE.

Knaccudukanus nHeopranmveckux coenuHeHuid. HomeHkaTypa HeEOpraHWYecKUX
BEIECTB. |'eHeTYECKasd CBA3b HEOPraHMYECKUX BELIECTB, NMPUHAIICKAIINX K PA3TUYHBIM
KJIACCaM.

Xumuueckas peakmnus. Kimaccuukamuss XMMUYECKUX PEaKIMi B HEOPTaHUYECKOU U
OpPraHWYEeCKOW XUMHUHU. 3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS W
MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3ITUYHBIX (pakTopoB. OOpaTUMbIE peaKIIHH.
Xumunueckoe paBHoBecHe. DakTophl, BIUSIOMIKE HA COCTOSHUE XUMHYECKOTO PABHOBECHS.

ITpunuun Jle [larense.



Onekrponutndeckas auccormanus. CwibHble W ciaabbie snekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KHUCIIasl, HEUTpalIbHas, II[EJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.

OKCNEpUMEHTAIbHBIE ~ METOABl HW3YyUYECHHMS BEIIECTB M HUX  IPEBpaAILCHUI:
neMoHcTpanusi Tabmun  «llepuoguyeckas cucrema Xxumudeckux snaementoB J[. .
MeHpeneeBay, U3ydeHUe Mojeleld KPUCTATMYECKUX PEMIETOK, HAOMIOJCHUE W OMHCAHHE
JIEMOHCTPAIMOHHBIX M JIa0OPATOPHBIX OMBITOB (Pa3joKeHHE NEPOKCHIa BOJOPOJa B
MPUCYTCTBUU KaTaJIU3aTopa, OIPEJCICHUE CpEeIbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBLHOTO HMHJIMKATOpPa, PEaKIMd HOHHOTO OOMEHa), MPOBEACHUE MPaKTHUCCKOU
paboThl «BiausiHue pa3IUYHbIX PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.

Pacuérnrlie 3agaumn.

Pacuétel mo ypaBHEHUSM XUMHUYECKHX PEAKIMNA, B TOM YHCIIE TEPMOXUMHYECKHE
pacuéThl, pacYEThI C UCIOIB30BAHUEM MOHSITHS «MACCOBAs J10JIs1 BEIIECTBAY.

Heopranuueckasi XuMust

Hemerannel. Ilonmoxkenue HemertamioB B llepuogmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. . MeHneneeBa 1 0COOGHHOCTH CTPOCHHUSI aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTpONHS HEMETAIOB (Ha MpuMepe Kuciopoaa, cepbl, ¢dochopa u
yIJIepoJa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAJUIOB (TalOT€HOB, CEPHI, a30Ta, ¢ocdopa,
yrjepoia M KpPEeMHHs])) UM HUX COEAUHEHUN (OKCHIIOB, KHUCJIOPOACOJEpXkAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHEHUI).

[IpruMmeHeHne BaKHEMIIMX HEMETAJUIOB U UX COEIMHEHHU.

Meramuibl.  [lomoxenne wMeraiuioB B [lepuoanuecko CUCTEME XUMHYECKHUX
anemenToB JI. . MengeneeBa. OCOOCHHOCTH CTPOEHHS DJIEKTPOHHBIX 00O0JIOUYEK aTOMOB
MerauioB.  OOmme  ¢u3myeckue  cBoiictBa  MeTayioB.  CIutaBbl  METaJUIOB.
DIEKTPOXUMUYECKHUM PsIJT HAMPSHKEHU METAILIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEWIIIUX METAJUIOB (HATpWUM, Kaldui, KalblUii, MarHui,
ATIOMHUHWH, [IUHK, XPOM, KeJI€30, MEJIb) U UX COSTUHCHUM.

OO6ume criocoOs! moayyeHust MeTaiioB. [[puMenenue MeTamioB B ObITY H TEXHHKE.

DKCHEepUMEHTANIbHBIE METOJAbl M3YyUYEHUs] BELIECTB U UX NPEBpallleHUM: H3yueHUe
KOJUTeKIIUKU «MeTalljibl U CIJIaBbl», 00pa3I[OB HEMETAIJIOB, PEIICHUE YKCIEPUMEHTATbHBIX

3ajJa4, Ha6J'IIOI[eHI/Ie U OIMCAaHHUC JOCMOHCTPAIWOHHBIX U J'Ia60paTOpHBIX OIIBITOB



(B3anMoIeiCTBUE THAPOKCH/IA AIFOMUHUS C PACTBOPAMHU KUCJIOT U IIE€JI0UEH, KAYECTBEHHbIE
peaKIuu Ha KaTHOHBI METAJUIOB).

Pacuérnrbie 3amaun.

Pacuétsl Macchl BemecTBa Wik 00bEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xumMum B oOecrneueHUH HKOJIOTHUECKOW, HHEPreTHYeCKOM U IMHUIIEBOM
0€30MacCHOCTH, Pa3BUTUU MeTUIUHBL. [lOHATHE O HAyYHBIX METOAaX MO3HAHMS BEIIECTB U
XUMHYECKHUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO TOJTYYSHHS
BAKHEUIIINX BENIECTB.

UYenoBek B MHUpE BEIIECTB M MATEPHUAJIOB: Ba)KHEWIINE CTPOUTEIIbHBIE MaTepualbl,
KOHCTPYKIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKIIO, KEpAaMHUKa, MaTepHaNbl I 3JIEKTPOHUKH,
HAaHOMAaTepHUalbl, OPTAaHMUECKUE U MUHEPAJIbHBIE YI0OpEHUS.

XUMHUS U 310POBBE YEIOBEKA: MpaBUiia UCIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaTos,
mpaBujia 0€30MacHOTO HCIOJIB30BaHUSl MPENapaToB OBITOBONM XMMHUHM B TIOBCEIHEBHOMU
JKA3HU.

MexrpeamMeTHbIE CBA3H.

Peanuzanus MeXmnpeIMETHBIX CBSI3€M MPH WM3YYEeHUH OOIIeH W HEOpraHUYeCKOi
xuMud B 11 Kimacce OCyIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHO-
Hay4HbIX IMOHITUHU, TaK U MTOHATHUH, SBISIOIIUXCA CUCTEMHBIMU ISl OTAEIIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TIOHSATHUS: HAay4dHBIM (DaKkT, rumores3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, KiaccuuKamus, NEPUOIUYHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3BMEPEHUE, SIBJICHUE.

®dusuka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
paauoaKTUBHOCTh, MOJICKYyJia, JHEPIeTHYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSHHE BeIIeCcTBa, (M3MUECKHE BEIWYMHBI U CIUHUIBI MX W3MEpPEHUs,
CKOpOCTb.

buonorus: kmerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI,

BUTaMHWHBI, o0MeH BCIICCTB B OPraHnU3MC.



l'eorpadmsi: MuHEpanbl, TOpPHBIE TOPOJBI, TOJE3HBIE WCKOMAEMble, TOILIUBO,
pecypchl.

TexHonorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIyprusi, IMPOU3BOACTBO
CTPOUTENBHBIX  MAaTEpUANIOB,  CEJIbCKOXO3SIMCTBEHHOE  IPOU3BOJCTBO,  IMIIEBAs
MPOMBILIIIEHHOCTh, (papmaneBThuueckasi MpOMBIIIUIEHHOCTh, TPOU3BOJICTBO KOCMETUYECKHUX
[Iperaparos, IIPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MaTepUasoB, AJIEKTPOHHAS

MPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IMTPOI'PAMMEBI 110 XMMUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dOI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3yibTaTaM OCBOCHHUS OOYyUYarOIIMMUCS
mporpaMM  cpelHero ooOimiero o0pa3oBaHUsA  (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHeiM).  HayuHo-meTogudeckoil OCHOBOW Juis  pa3paboTKU  TUIAaHHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI MPOTPaMM CpPEIHEro OO0IIero oOpa3oBaHUs SIBISETCS CUCTEMHO-
JESTENbHOCTHBIN MOAXO/.

B cooTBeTcTBUU C CHUCTEMHO-IEATENILHOCTHBIM MOJX0JIOM B CTPYKTYpPE JTMUHOCTHBIX
pE3yJIbTaTOB OCBOEHHUA MpeaMeTa «XHUMHS» Ha YpOBHE CpelHero oouero oOpa3oBaHUs
BBIJIETICHBI CIIEAYIONIUE COCTABIISIONINE:

OCO3HaHUE OOYYAIOITUMHUCS POCCUMCKON TpaxaaHCKONW UICHTUYHOCTU — TOTOBHOCTH
K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOIIPEICTICHUIO;

HaJu4Yre MOTHBAIIMU K OOYUCHHIO;

[[eJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHMA JMYHOCTH HA OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPATUINil 0a30BOM HAYKU XUMHH,

TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaroImIMXCS pPYKOBOJCTBOBAaTbCA B  CBOEH
JEATEIbHOCTU LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPUCYIIMMH IIE€JIOCTHOM CHUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJIM4YMe MPAaBOCO3HAHUS IKOJIOTMUECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTH IENU U
CTPOUTH KU3HEHHBIC TIJIaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMUs JOCTUTAIOTCS B €AUHCTBE
y4eOHOM ¥ BOCTIHMTATEIBHOW JAEATENTHHOCTH B COOTBETCTBUM C TyMaHHUCTHYECKHMH,
COITMOKYJIbTYPHBIMHU, JTyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTAMH M UJcaTaMU POCCHICKOTO
Ipa)XJTaHCKOTO OO0IeCcTBa, MPUHATHIMU B OOIIECTBE HOPMaMH W TIPaBHJIAMHU TOBEICHUS,
CHOCOOCTBYIOIIMMM ~ TpOIIECCaM  CaMOIIO3HAHMS, CaMOPa3BUTUS U  HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH O0Yy4AIOITUXCS.

JIndHOCTHBIE ~ pe3yNbTaThl ~ OCBOGHHS  MpeamMeTa  «XUMHS»  OTpPaKkaroT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIIPHON U MPAKTUUYECKOHN JEATEIHBHOCTH 00YJarOIINXCS
M0 peanu3aluu IPUHATHIX B OOLIECTBE LIEHHOCTEM, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMS:



OCO3HAHMS OOYYarOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX NpaB U OOS3aHHOCTEH,
YBa)XXCHMSI K 3aKOHY U IIPABOIIOPSIKY;

MIPEICTABIEHUS O COLMANIbHBIX HOPMaX U MpPaBHJIaX MEKIUYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAESATENIBHOCTH NpPH CO3JAaHUM YYEOHBIX
IPOEKTOB, PEIICHWU Y4YeOHBIX M TII03HABATENbHBIX 3a/lad, BBIIOJHEHUH XHMUYECKHX
DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh U NPUHUMAThb MOTHUBBI, HAMEPEHMS, JOTMKY U apryMEHTbI
JPYTUX MPH aHAJIM3€ PA3IMYHBIX BUA0B yUEOHOH 1eATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTI'O OTHOIIEHMSI K HCTOPUYECKOMY U HAYYHOMY HACJIEJUI0 OT€YECTBEHHOU
XUMUH;

YBa)KEHUS K IIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HaHHsA TOrO, 4YTO JOCTMIKEHUS HAYKM €CTb pEe3yJIbTaT JUIMTEIbHBIX
HaOIIOCHUH, KPOMOTIIMBBIX IKCIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSTHHOTO TPpyAa YUEHBIX U
IIPAKTUKOB;

VWHTEpEeCa W TO3HABATEJIBHBIX MOTHBOB B IIOJYYCHHUM M IOCIEAYIOLIEM aHAIU3e
UH(POPMAIIMU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOI 0TE€UeCTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMsI, STUYECKOTIO MIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMH SIBICHHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M MOCTYIKU CBOUX TOBAPHUILIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTypPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 370pOBOTO M Oe30macHOro odpasa >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MCUXUUYECKOMY 3/I0POBBIO;

coOmoneHuss mpaBusl  0€30macHOro oOpalieHusT C  BEIIeCTBaMH B OBITY,
ITOBCEITHEBHOW KU3HU U B TPYJIOBOM ACATEIBbHOCTH;

MOHUMAaHMs IIEHHOCTU MpPaBWJI MHIWBUIYATbHOTO M KOJUJIEKTUBHOIO 0€30MacHOro

MOBCACHUSA B CUTyallUAX, YTPOKAOIINUX 3JOPOBBIO U JKU3HU J'IIOI[GfI;



OCO3HAHMS TMOCJIEJACTBUH M HENPUATHS BpPEIHBIX MPUBBIYEK (yHOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpyaA0BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKON ACSTEIbHOCTH,
OOLIECTBEHHO IMOJIE3HOM, TBOPUECKOHN U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YyaCTUE B PEIICHHM MPAaKTUYECKUX 3a/1ad COLUAIBHOU
HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, LIKOJbI);

UHTEepeca K MPAKTUYECKOMY U3yUEHUIO MPOQEeccuil pa3iuyHOTO pojia, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TPyAa U pe3ysibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHOM TPACKTOPUU OOpa30BaHMS,
Oynyme mpodeccun H pealn3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Yy4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPeOHOCTE 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKH  I1eJIecOO0pa3HOTO  OTHOIIEHUST K TPHUPOJAE, KaK HCTOYHHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHMUs  IJ00ANbHOIO  XapakKTepa  HSKOJOTUYECKUX  MpoOJeM,  BIUSIHUS
HPKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPEJBl;

OCO3HAHMS HEOOXOJIMMOCTH HCIIOJNb30BAaHUS JOCTMXKEHHMM XUMHHM JUIsl PEIICHUS
BOIPOCOB PallMOHAIIBHOIO TPUPOAOIIOJIB30BAHUS;

AKTUBHOTO HENPUATUS JACUCTBUIN, NPUHOCAIIMX BpPEX OKPYKAIOUIEH INPUPOJHON
cpele, YMEHHUs TNPOTHO3UPOBATH HEOJArONPHUATHBIE HKOJOTHYECKHE MOCIEeICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJIM4YUs Pa3BUTOIO HKOJIOIMUYECKOrO MBIIJIEHUS, IKOJIOTMYECKON KYJIbTYpbI, OIbITa
JEATENBHOCTH SKOJIOTMYECKON HANpaBIE€HHOCTH, YMEHMSI PYKOBOJCTBOBAaTbCSI HMHU B
MO3HABATEIbHOW, KOMMYHHKATUBHON M COLMAJIBHOW MpaKTUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO IIPOTHUBOCTOSITH UICOJIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKU U OOLIECTBEHHOW NMPAKTUKH;

MOHUMAaHMs CHeUU(PUKA XUMHUM KaK HayKH, OCO3HaHHUS €€ posu B (OPMUPOBAHUU

pallnOHAJIBHOTO HAYYHOTO MBINUICHHA, CO3OJaHUHU MECJIOCTHOTO IMPCACTABJICHUA 00



OKPY)KaIOIIEM MHUpPE KaK O €IUMHCTBE MPUPOJbI M YEIOBEKa, B IMO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHeHUs MPUPOTHOTO PaBHOBECHS,;

yOeXXIEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUU ISl COBPEMEHHOM LUBUIN3ALNU: B €€
I'YMaHUCTUYECKOM HAMpPaBICHHOCTH W BaXHOW pOJM B CO3JIaHUM HOBOM  0asbl
MaTepUaIbHON KYJIBTYpPhI, PEIICHHH TJIOOAIbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHUSA
YeJioBeYeCTBA — ChIPhEBOM, YPHEPIeTUUECKON, MUIIEBON U AKOJIOTMUECKON 0e30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, OOECIEUEHUHU YCIOBUM YCIEIIHOTO TpyJa U IKOJIOTHYECKU
KOM(DOPTHOM KM3HU KaXIO0Tr0 YieHa 00IecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TMOHHMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIH30BATh MOJy4aeMbIe 3HAHUS
JUIsT aHalu3a M OOBSCHEHUS SBICHUU OKPYXKAIOIIETO MHUpa W MPOUCXOAAIIUX B HEM
W3MEHEHUN, YMEHHUsI JenaTh 0OOCHOBAHHBIC 3aKIIIOUEHUS HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCSI TAHHBIX C TEJIbI0 TIOJTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XUMUUYECKHE 3HAHUA ISl PEIICHUs
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO M UCCIE0BATENLCKON eI TEIIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW IO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSMH;

WHTEpECa K OCOOCHHOCTAM Tpyla B pa3lnyHbIX cdepax MnpodhecCHOHATHLHON
NeSATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbie pe3yabTaThl OCBOEHUSI YUeOHOTO Mpeamera «XUMHs» Ha YPOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3Ha4YUMBbIE TUTSt dbopmupoBaHus MHUPOBO33PEHUS 00y4aroImuxcs
MEXIUCIUIIIIMHAPHBIE  (MEXKIpPEAMETHbIE)  OOIEHAay4YHbIE  TOHATHS, OTPAXKAIOIIHE
[EJIOCTHOCTh HAYYHOW KapTHUHBI MHUPA U CHEIU(PUKY METOJIOB TO3HAHUS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKkax (MaTepus, BEIIECTBO, JHEpPrus, SIBJICHUE, IPOIECC, CHUCTEMA,
HAyYHBIM (paKT, NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEIOBAaHUE,

HaOJI0ZIeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);



yHUBEpCallbHbIe  yueOHble JelcTBUS  (TIO3HaBaTelIbHbIE, KOMMYHUKATHBHBIE,
peryiaaTuBHBIC), obOecmeunBaromme (GpopMupoBaHne (QYHKIIMOHATBLHON TPaMOTHOCTH U
COIMATIbHON KOMIETEHIINH 00 yYaroInXcs;

CIIOCOOHOCTh  OOYYArOIIUXCS HCIOJIB30BaTh OCBOSHHBIE MEXKIUCIUIUTMHAPHBIC,
MHUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHbIC YYCOHBIC NEUCTBUSA B MO3HABATEIBLHON U
COIMAJIBHOM MPaKTHUKE.

MeranpeaMeTHble pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU y4€OHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICUCTBUSIMU.

OBiaeHne yHUBEPCAJbHBIMHU YUeOHBIMH MO3HABATEJIbHBIMH 1€ CTBUSIMH:

1) 6a30Bble JJOrHYecKHe NeiiCTBUA:

CaMOCTOSITENBPHO (HOPMYIHPOBATh M AKTyaJIM3UPOBaATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

ONPEACIIATh MENN JIEATSIBHOCTH, 3aJjaBasi mapaMeTpbl U KPUTEPUH UX JTOCTHXKCHUS,
COOTHOCHUTD PE3YyJbTATHI ACATEIHLHOCTH C TIOCTABICHHBIMH IIEJISIMU;

HCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUUECKOTO MBIIUICHUS — BBIJCIATh
XapakTepHblE€ MPU3HAKU TIOHATUA M YCTaHABIMBATh WX B3aWMOCBA3b, HCIOJb30BAThH
COOTBETCTBYIOIIME MOHATHSI 111 0OBSICHEHUS OTACIbHBIX (DAKTOB U SIBIICHUI;

BBIOMpaTh OCHOBAHHUS M KPUTEPHH IS KIAaCCH(DHUKAIUA BEIIECCTB U XUMHUYECKHX
pEaKLHii;

YCTaHABJIUBATH IPUUYNHHO-CIICICTBEHHBIC CBA3U MEXTY U3Yy4aEMbIMH SIBIICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYXJACHHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIC, MO AHAJOTUH),
BBISBJISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYHS B  pacCMaTPUBAECMBIX  SIBJICHUSX,
(GhopMyITHPOBATh BBIBOJIBI M 3aKITFOUCHHS;

MPUMEHATh B TIPOIECCe TIO3HAHUS, UCIOJb3yEeMble B XUMHUHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BHIBATh MOJCIBHBIC NPEACTABICHUS — XUMHUYECKHH 3HaK
(cumBON) 2JIeMeHTa, XuUMHYeckas (opMyna, ypaBHEHHE XHWMHYECKONW peakIiuu — TMpH
pelIeHnd Y4YeOHBIX TIO3HABATENBHBIX M MPAKTUYSCKUX 3a/]ad, NMPUMEHATH Ha3BaHHBIC
MOJICJIbHBIC TIPEICTABICHUS /JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIECTB
Y XUMHYECKHUX PEaKLUM.

2) 6a3oBbIe UCCIeN0BATEIbCKHE NeliCTBUSA:

BJIaACTh OCHOBAMU MCTOA0OB HAYYHOI'O IMO3HAHUA BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;



(dopMynMpoBaTh LEIM M 3aJa4d HCCIEAOBAHMS, UCIOJb30BAaTh IIOCTABIIEHHBIE U
CaMOCTOSITEIBbHO C(HOPMYTUPOBAHHBIE BOMPOCHl B KAueCTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI I (POPMUPOBAHMSI THIOTE3bl MO MPOBEPKE NPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

BJIQJIETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHMS U MPOBEACHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HaOMIOJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTENBHO MPOTHO3UPOBATh €r0 pe3yjabTaT, (OPMYIHPOBATh 0OOOIIEHNUS U BBIBOJbBI
OTHOCHUTEJIBHO JOCTOBEPHOCTU PE3YJIbTATOB HCCIENOBAaHUS, COCTaBISATH OOOCHOBAHHBIN
OTUY€T O IpOJeIaHHOM paboTe;

MPUOOPETATh OMBIT YYEHHUUECKON HCCIENOBATEIbCKOW U MPOEKTHOU AESITENIbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIICHUs
NPAKTUYECKUX 3a/1ay, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MMO3HAHUS.

3) padora ¢ uHpopmanuei:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX HHGOpMaLMK (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XHMHYECKOTO COJEpKaHMs, CIpPaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHAJIM3UPOBATh MH(POPMAIUIO PA3IMYHBIX BHUAOB M (OPM MPEICTABICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(bopMyIHpOBaTh 3alpOChl U NPUMEHATh Pa3lIMYHbIE METOJIbI MPHU MOUCKE U 0TOOpe
uH(opManuu, He0OXOIUMOM IS BBITIOJHEHUS YUE€OHBIX 3a/1a4 ONPEACIEHHOTO THIIA;

npuoodpeTaThb OIBIT MCIIOJIb30BAHUS MH(}OPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpAaTh ONTHMANIbHYIO (OpMYy TMpeAcTaBleHUs WHGOpMaIUU
(cxemsbl, rpaduKH, JUarpaMMbl, TAaOIUIbI, PUCYHKH U JPYyTHE);

HCIIOJIb30BaTh HAYUYHBIM f3BIK B KayecTBE CpeAcTBa NpH paboTe ¢ XUMHUUYECKOH
uHpOpMaIMel: TPUMEHATh MEXIpeaMeTHble ((u3NYecKue W MaTeMaTHYecKue) 3HAKu U
CUMBOJIBI, POPMYIIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISATHOCTH.

OBiageHne yHUBepCAJbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMH:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JAuaiora u/uim
JMICKYCCUH, BBICKa3bIBaTh HUACHU, (OPMYIUPOBATH CBOM MPEIIOKEHHS OTHOCHTEIHHO

BBITTOJTHEHUS TIPEIJIOKEHHON 3a]1a4H;



BBICTYIIATh C NPE3EHTAUMEN  pPE3yJbTAaTOB IMO3HABATEIBHOW  JIESITEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJHEHUH
XUMUYECKOTO SKCIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O HCCIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, peau3aluud Y4eOHOTro MpoekTa M (HOPMYIHPOBATH BBIBOABI I10
pe3yJibTaTaM MNPOBEAEHHBIX HWCCIECNIOBAHUA NYTEM COIIACOBAHUS IMO3HUIMHA B XOJE
o0cyxieHns 1 0OMeHa MHEHUSIMHU.

OBjaieHNe YHUBEPCAJbHBIMHU PeryJATHBHBIMHY /1€/iCTBUAMM:

CaMOCTOSITENIBHO ~ IUIAHUPOBaTh M OCYIIECTBIIATH  CBOKO  IO3HABATEIbHYIO
NESITENBHOCTD, ONpeAeIisas e€ e U 3aJja4l, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOANMMOCTHU
KOPPEKTUPOBATh TMpejiaraéMblii aJrOpUTM JEHCTBUM TMPU BBINOTHEHUU YYEOHBIX H
HCCIIeA0BATeIbCKUX 3ajiad, BBHIOMpaTh Hambojee 3(PQGEeKTUBHBIN CHOCO0 WX pEIICHHS C
y4E€TOM MOJTYyYEHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEAKIIHIX;

OCYLIECTBIIATh CAaMOKOHTPOJb CBOEH [EITEIbHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOIICHKH.

MHNPEIMETHBIE PE3YJIBTATHI

10 KUIIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndyeckass XUMHs» OTPAKAIOT:

c(hOpMUPOBAaHHOCTh TPEACTABICHUNH O XHUMHYECKOH COCTAaBIISAIOIICH E€CTECTBEHHO-
HAay4YHOW KApTHUHBI MHUpPa, POJIM XMMHUHU B MO3HAHUU SIBIICHUM TPUPOJIBI, B (HOPMUPOBAHUH
MBINIICHUS ¥ KYJIbTYPbl JHYHOCTH, €€ (DYHKIIMOHATHHOU IPaMOTHOCTH, HEOOXOIUMON /st
pelieHus MPaKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOMU CPELIE;

BJIaJICHUE CHCTEMON XMMHUYECKUX 3HAHUMW, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
MOHATUSA (XUMUYECKUM OSJIEMEHT, aToM, »JJEKTpOHHas o000JI0YKa aroma, MOJIeKyIa,
BaJICHTHOCTbh, AJICKTPOOTPHUIATEIBHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTas U COKpalléHHAs), MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 00BEM, YriaepOIHBIN
ckeneT, GyHKIMOHAJIbHAS TPYIINA, paguKal, U30MEPHs, U30MEPbI, TOMOJOTHUYECKUA PSIII,
TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPOJ U a30TCOJIEPKAILINUE COEAUHEHUSI, MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEJAMHEHUS); TEOPUM U 3aKOHbI (Teopus
CTpOeHusl opraHudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIUE B

OCHOBC NIOHUMaHHA MIPUINHHOCTH U CUCTCMHOCTH XUMHUYCCKUX HBJIGHI/Iﬁ, (I)aKTOJ'IOFI/I‘-ICCKI/Ie



CBEJICHHSI O CBOWCTBAaX, COCTaBe, MOJIYyYEHUH U O€30MMaCHOM HCHOJb30BAHUU BaKHEHIITUX
OpraHNYECKHUX BEIECTB B OBITY U MPAKTUYECKOMN JESITEILHOCTH YEI0BEKa;

chOpPMHUPOBAaHHOCTh YMEHHH  BBISBIATH  XapaKTePHBIE MPU3HAKH  TTOHSITHH,
YCTaHABIIUBATh UX B3aHMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONINE MOHATHS TIPU ONMHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUI OPTaHUYECKUX COCIMHEHHU;

chOpMHUPOBAaHHOCTh YMEHHMM HUCHOJB30BATh XMMHUYECKYIO CHUMBOJIMKY  JJIf
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (opmyn
OpraHMYeCKHX BEUIECTB M YypPAaBHEHUNW XMMHUYECKHX pEaKIMii, W3rOTaBIUBATh MOJAEIU
MOJIEKYJl ~ OpPraHMYeCKMX  BEHIECTB  JUIA  WUIIOCTPAlMM  HUX  XMUMHYECKOro U
MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAaHHOCTh ~ YMEHHH  YCTaHaBIMBAaTh NPUHAJJICKHOCTh  M3YYEHHBIX
OpraHWYECKUX BEIIECTB MO MX COCTaBy U CTPOCHUIO K OMPENEIEHHOMY KIAcCy/TpyIime
coenmvHeHUN  (YIJIEBOAOPOIbI,  KHUCIOpOA W a30TCOAEpXKallhe  COCIMHCHUSI,
BBHICOKOMOJICKYJISIDHBIE ~ COCMHEHHUS), JaBaTh WM Ha3BaHUS IO CHUCTEMaTUUYECKOU
Homenkinarype (IUPAC), a Taxke NpPUBOIUTH TpPHUBHAIbHBIC HAa3BaHHUSA OTICIbHBIX
OpraHMYECKHUX BEHIECTB (ITHIICH, MPOMIIICH, alleTUIICH, STUICHIIINKOIb, TTUIEpUH, (EHOII,
dbopmanbaeTua, aleTalbAeTUu]l, MYpaBbHHAs KHCJIOTAa, YKCYCHAas KHUCIOTa, OJICMHOBAs
KHUCTIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, GPYKTO3a, KpaxMaJl, IEJUII0JI03a, TIUIUH);

c(hOpMUPOBAaHHOCTh YMEHUS OMPEACNISITh BUJIbI XUMUYECKON CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

chOpMUPOBAaHHOCTh ~ YMEHHUSI  IPUMEHATH  TOJIOKEHUSI  TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. bBytnepoBa st 0ObsICHEHHsI 3aBUCIMOCTH CBOWMCTB BEIIECTB
OT MX COCTaBa U CTPOECHUSL; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpoeHUe, (U3HUYECKUE U
XUMHYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPA3JIMUHBIX KIACCOB OPTaHUYECKUX
BeIleCTB (MEeTaH, 3TaH, dTUJICH, MPOMUJICH, alleTWieH, OyraaueH-1,3, Mmetunoyraauen-1,3,
O€H30J1, METaHOJ, TAHOJI, dTHJICHTJIUKOIb, TTUIEPHUH, (DEHOI, alleTalbJAeTHI, MypaBbUHAS U
YKCyCHast ~KHCJIOTBI, TJIIOKO3a, Kpaxmaj, UeJIiojio3a, AaMHHOYKCYCHasi —KHUCIJOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHUSIMH COOTBETCTBYIOIIHUX

XUMHYECKUX PEAKIMH C UCTIOIH30BAHUEM CTPYKTYPHBIX (hopmyit;



c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOHBIN Ta3, YroJib), CIIOCOOBI X MEPepabOTKA M MPAKTUYECKOE MPUMECHEHUE
IPOJYKTOB NEepepabOTKH;

c(hOpMUPOBAaHHOCTh YMEHUHN MPOBOJUTH BBHIYUCICHUS M0 XMMHUYECKUM ypaBHEHUSM
(Macchl, 00bE€Ma, KOJIMYECTBA UCXOAHOIO BELIECTBA MM MPOAYKTA PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHUN BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOrO0 IO3HAHMsI, UCIIOJIB3YEMbIX B XHMHHM IPU H3YYEHHHU BEUIECTB M XMUMHUYECKHUX
ABIICHUN (HaONIOICHHe, W3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh
CHUCTEMHBIC XUMUYECKHE 3HAHUS JJISI TPUHITHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMUPOBAaHHOCTh YMEHHH COOMIOJATh TIpaBUja TOJb30BAaHUSA XUMHUYECKOU
NoCyZ0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHIIa OOpaIlEHHUs ¢ BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKLHUSIMH I10 BBIIOJIHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHATh XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPU HATPEBAaHUM, MOJYUYCHUE HTHIICHA U U3YyUYCHHE
€ro CBOMCTB, KaU€CTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, JE€HATypalus OEKOB MpHU
HAarpeBaHUU, I[[BETHhIE peaKIuu OEJIKOB) B COOTBETCTBUU C TPABWIAMH TEXHHUKHU
0€30MacHOCTH TMpH OOpalleHMH C BellecTBaMH U JIaOOpaTOPHBIM 00O0pYyJIOBAaHUEM,
MPEJICTABISATh Pe3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOUIUX peakuuid U (OpMyIHpPOBAThH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAaHHOCTh ~ YMEHHH  KPUTUYECKHM  aQHAIM3UPOBATH  XUMHUUYECKYIO
uH(pOPMAIINIO, TIONYYaeMyI0 M3 Pa3HbIX UCTOYHUKOB (CpejcTBa MAaccoBOW MHGOpMAaInH,
WuTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUI COOIOAaTh MpaBHiia KOJOTHYECKH LIEIecO00pa3HOro
MOBE/CHUSI B OBITY M TPYAOBOHM AESITENILHOCTH B LIEJSAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarolled MPUPOJHOM Cpelbl, OCO3HABATH OIACHOCTHh BO3JECUCTBUS HA IKHUBBIE
OpraHu3Mbl ONpe/eIEHHBIX OPraHWYEeCKUX BeIlecTB, MOHMMas cMmbicn mnokazatens [1/IK,
MOSICHATh Ha NpUMEpax CHocoObl YMEHBIIEHUS U MNPEJOTBpPALICHUS UX BPEIHOTO

BO3I[CIL/'ICTBI/I${ Ha OpTraHu3M YCJIOBCKA,



Ui 00y4arouMxcss C OrPAaHMYEHHBIMH BO3MOXHOCTSMM 370pPOBbSl: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB M XMMHUYECKHX
SIBIICHUI;

JUIS CIIENBbIX W ClAa0OBUISAIIMX OO0YyYaloUIMXCs: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaitng 1 3anucu XuMuyeckux GopMyir.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSA Kypca «OOmIass u HeopraHuyeckas XUMUSD)
OTPaXKaIoT:

c(hOpMUPOBAaHHOCTh MPEJCTABICHHUI: 0 XMMHYECKONW COCTaBJISIONIEH €CTEeCTBEHHO-
HAyYHOM KapTHUHBI MUpa, POJIM XMMHUHU B MO3HAHUU SIBJICHUH NPUPOABI, B (POPMHUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPbl JHYHOCTH, €€ (DYHKIIMOHATHHONU IPaMOTHOCTH, HEOOXOIUMOM st
pelleHrs MPAKTHUYECKUX 3a/ady U HKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMUYECKHUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJATraroIne
MOHATHUS (XUMUYECKHUU AJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTAIIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTD, DJIEKTPOOTPHUIIATEIILHOCTh, CTENIEHB
OKHUCJICHHSI, XMMHYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAJJIMYeCKas, BOJOPOAHAs),
KpUCTAJNINYECKAss PEIIETKAa, THUIIBI XWMHMUYECKUX pPEaKUuid, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  BJEKTPOJUTUYECKAs JUCCOLMALMS, OKHUCIUTENb, BOCCTAaHOBHUTEIb,
CKOPOCTb XMMHYECKOM pEaKklIMH, XUMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKOM auccouuanuu, nepuoaundeckuit 3akon J[. M. MeHnneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPALEHUS SHEPIUH IPU XUMHUYECKUX
peaxkLusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK XMMHUH, MUPOBO33PEHUYECKNE 3HAHUSA,
JeXalue B OCHOBE MOHMMAHMSI MPUYMHHOCTH M CHUCTEMHOCTH XUMUYECKUX SIBJICHUMH,
(akTonmornueckue CBEACHHS O CBOMCTBax, COCTaBe, TMOJIYYeHMH U 0e30macHOM
UCIIOJIb30BAHUM  BAXKHEHIIMX HEOPraHMYEeCKUX BELIECTB B OBITY W MNPAKTUYECKOH
JESATENBHOCTH YEJIOBEKA;

chOpMHUPOBAaHHOCTh YMEHHUH  BBISABISATH  XapaKTepHble MPU3HAKK  TOHSTHIA,
YCTaHABIIMBATh UX B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS IIPU ONHUCAHUU
HEOPraHMYECKHUX BELIECTB U UX MIPEBPALLECHU;

chOpMUPOBAaHHOCTh ~YMEHHMHM  HUCIHOJB30BaTh XMUMHUYECKYIO CHUMBOJMKY  JUIS

cocTaBieHUsl (HOPMYJI BEUIECTB M YpPAaBHEHUH XMMHUYECKHUX PEAKIUN, CHCTEMaTHYECKYIO



Homenknatypy (IUPAC) u TpuBnanbHble HAa3BaHUS OTAEIHHBIX HEOPTaHMYECKUX BEIIECTB
(yrapHslii ra3, yrieKkucislid ra3, aMMuUak, ranéHas U3BecTb, HEraléHasi U3BeCTh, TUThEeBas
coj/ia, MUPUT U APYTHUe);

c(OPMHUPOBAHHOCTh YMEHHUI ONpENeNATh BaJEHTHOCTb U CTENEHb OKHCIEHUS
XUMHYECKUX 3JIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U
(KOBaJieHTHasl, HMOHHAas, MeTaJUIMYecKas, BOJOpPOJHAs) B  COCIUHEHMSX, THUII
KPUCTAININYECKON pPEIIETKH KOHKPETHOrO BEUIECTBA (ATOMHAs, MOJEKYJSpHas, HOHHAasi,
METaJUIMYECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUUECKUX COEIMHEHMUI;

c(OPMHUPOBAHHOCTh YMEHMH YCTaHABJIMBATh IPUHAJIEKHOCTh HEOPraHUYECKUX
BELIECTB 10 UX COCTaBY K OIpPeAENEHHOMY KIIacCy/TpymIe coeJUHEHUH (IpOCThIe BEIECTBA
— METaJlIbl U HEMETaJUIbl, OKCH/IbI, OCHOBAHUS, KUCIOThI, aM()OTEpHbIE THIPOKCUIBI, COJIH);

c(hOopMUPOBAaHHOCTh YMEHHMM pacKpbhIBaThb CMBICH TMepuoandeckoro 3akona JI. U.
MenneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSACHUTEIBHYIO U
IMPOrHOCTUYECKYIO (D YHKLIUU;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JIEMEHTOB 1—4 nepuonos llepuoanueckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB
JA. W. MenngeneeBa, UCHONB3Yys TMOHATUS «S-, P-, d-dIEKTPOHHBIE OpOUTAIHY,
«QHEPreTHYECKUEe YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS] CBOMCTB XUMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUM MO mnepuojaM u rpymnmnaMm Ilepuoanueckoil cuctemsl
xuMu4deckux aneMeHToB /1. M. Menpaeneena;

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
IEeHETUYECKON CBSI3U MEXKJy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOULIBIO YpaBHEHUM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

Cc(OPMHUPOBAHHOCTh YMEHMS KJIacCHU(PUUIMPOBATh XHUMHUYECKHE pPEAKIUU TI0
pPa3IUYHBIM MpPHU3HAKaM (YUCIY U COCTaBY pearvpyrollux BeUIECTB, TEMIOBOMY 3(hdexTy
peaKIyy, U3MEHEHUIO CTETICHEH OKUCIICHHUS JIEMEHTOB, OOPAaTUMOCTH PEAKIMH, YIacTHIO
KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTaBJISTh YPABHEHUS PEAKIMHA Pa3IHMYHBIX THIIOB,
NIOJIHBIE U COKpAUIEHHbIE YpaBHEHUS pEaKlUil HOHHOrO OOMEHa, YUUThIBasl yCIIOBUS, MpPU

KOTOPBIX 3TH peaklMu UIYT A0 KOHIIA;



c(hOpMHUPOBAaHHOCTh YMEHU MPOBOJIUTH PEAKIIUH, TOATBEPIKIAONTNE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPIaHWMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIHUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

chOpMUPOBAaHHOCTh YMEHUMI pacKpbIBaTh CYIIHOCTb OKHCIIUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN IOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajlaHCa ATHX
peaxkuuu;

c(hOpMUPOBAaHHOCT, YMEHUM OOBACHITH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakuuyd OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMENICHHs XUMHYECKOTO PaBHOBECHUS B
3aBHCHMOCTH OT BHemIHero Bo3neicTBus (nmpunnun Jle Hlatensbe);

c(hopMUPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh XUMHYECKHE MPOIIECCHI, JISKAIIUE B
OCHOBE TMPOMBIIUICHHOTO TMOJYYEHHS CEpHOM  KHCIOTHI, aMMHaKa, a TakKkke
c(hOpMUPOBAHHOCTh TPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIUIIAX U IKOJOTUYECKHUX
npobiieMax XMMHYECKOTO IMPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMEHUW MPOBOJUTH BBIUYMCICHHUS C HCIOJIb30BAHHEM MOHSATHUS
«MaccoBas JIOJis BEIECTBAa B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMUYECKUX
peaKIusix, MacChl BEIIeCTBA WM 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B pPEaKIMHM BEUIECTB, TEIUIOBOTO 3(ddexra
peaKuMd Ha OCHOBE 3aKOHOB COXPAHEHHUsI MACChl BEIIECTB, MPEBPALICHUS U COXPAHCHUS
SHEPIuu;

chOpMUPOBAaHHOCTh YMEHHMHA COOJIOJATh TMpaBWja IMOJIb30BAHUS XUMHUYECKOU
nocyAoi 1 1a00paTOpHBIM 000PYI0OBAaHUEM, A TAK)Ke MpaBUiia 0OpalIEHUs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIUSIMH I10 BHITIOTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBIMIOJHATh XUMUYECKUN IKCIIEPUMEHT
(paznokeHue TMepoKcuaa BOAOPOAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAeNIeHUuE Cpeibl
pPacTBOPOB BELIECTB C NOMOLIBIO YHHMBEPCAJIBHOIO HWHIMWKATOPA, BIUSIHUE Pa3JIMYHBIX
($haKkTOpOB Ha CKOPOCTh XMMHMUYECKOW pEeakKIuu, pPeakiud MOHHOTO OOMeHa, KauyeCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- W XJIOPUI-aHHUOHBI, Ha KATHOH aMMOHHsI, PEIICHUE
IKCIIEPUMEHTANBHBIX 3a/lady Mo TeMaMm «Metamisly U «HemeTamns») B COOTBETCTBUH C
MpaBWIAMH TEXHUKU O€30MaCHOCTH TPH OOpalieHUH ¢ BEIIeCTBAaMU M J1a00paTOpHBIM
000pyI0BaHHUEM, MPEACTABIATH PE3YJIBTATHl XUMUYECKOTO IKCIIEPUMEHTA B popMe 3armcu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIupoBaTh BBIBOABI HAa OCHOBE ITHX

pE3yIbTaTOB;



cOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  AQHAJU3UPOBATH  XUMHYECKYIO
UH(POpMALINIO, MTOJYYaeMYI0 U3 Pa3HbIX MCTOUYHUKOB (CpelICcTBAa MacCOBOM KOMMYHHUKAIIUH,
WuTepHeT u Apyrux);

c(OPMHUPOBAHHOCTh YMEHHUIl cOOMIOaTh MpaBHila KOJOTHYECKH LEIecO00pa3HOro
NOBE/ACHUS B OBITY M TPYAOBOH AESITENIBHOCTH B LIEISAX COXPAaHEHHUs CBOErO 370POBBbS U
OKpYXXalollell MNPUPOJHOM Cpeabl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUSA Ha JKUBBIE
OpraHu3Mbl ONpEeNEHHBIX BellecTB, NOHMMas cMmbichn mnokaszatens IIJIK, moscHsaTe Ha
OpUMEpax CIOCOObl YMEHBIIEHUS W MPEeAOTBPALICHUS HX BPEJHOIO BO3JEHCTBUS Ha
OpraHu3M 4eJIOBEKA;

Ui 00y4arouuxcsi C OrpPaHUYEHHBIMH BO3MOYKHOCTSIMH  370pPOBBSI:  YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB M XUMHUYECKUX
SIBIICHUI;

JUI CJETBIX W CJIA0OBHUIAMIMX OOYYalOIIMXCS: YMEHHE MCIIOJIb30BaTh pPebeHO-

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins s 3anucu xumudeckux Gopmys.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC

KoanuyecTtBo 4acoB = JjIeKTpOHHBbIE
Ne n/m HaumeHoBaHMe pa3aeioB H TeM NPOrpaMMbl = 2 (ungpossie)
- &, £ o o0pa3oBaTte/ibHbIE
3 z 2 & 2 pecypesl
= Z 2 = 3

Paznen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKOM XUMHHU

11 [Ipenmer oprannueckou XI\/’IMI/II/I. Teopust ctpoeHns 3 https://lesson.edu.ru/04/11
oprannueckux coenunenut A. M. byrneposa

Htoro mo pazaeny 3

Paspnen 2. YriieBogopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aJTKAHBI 2 https://lesson.edu.ru/04/11
29 HemnpenenbHbie yriieBOIOPOIbI: alIKCHBI, aJTKaIUCHBI, 6 1 https://lesson.edu.ru/04/11

' AIIKMHBI
213 ApOMATHUECKHE YTJIEBOIOPOIBI 2 https://lesson.edu.ru/04/11
54 [TpupoaHbIe UCTOYHUKH YTIEBOJAOPOIOB M X 3 1 https://lesson.edu.ru/04/11

' nepepaboTka

Hroro no pazaeny 13

Paznen 3. Kuciaopoacoaep:kamue opranuyeckmne coenHeHUs
3.1 Crimprer. deron 3 https://lesson.edu.ru/04/11
3.2 Anbnerunsl. KapOonoBbie kucnoThl. CroKHbIE 3HUPHI 7 1 https://lesson.edu.ru/04/11



33 VIIeBos! 3 1 https://lesson.edu.ru/04/11
Hroro mo pazaeny 13
Paznen 4. Azorcoaep:xamue oOprannyeckue coeJMHeHnsI

4.1 AMMHBI. AMHHOKHCIIOTBL. benku 3 ‘ ‘ https://lesson.edu.ru/04/11
Hroro mo pazaeny 3
Pa3neu 5. BoicokomMoieKyJIsIpHbIE COCAMHEHUS

51 [Tnactmaccel. Kayayku. Bonmokna 2 1 https://lesson.edu.ru/04/11
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3 2




11 KUIIACC

KoanyecTBo 4acos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne n/n Kontpoasnnie IIpakruyeckue
NMpOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. Teopernyeckue 0OCHOBbI XUMHH
Crpoenue atroMoB. [lepuoaudecknii https://lesson.edu.ru/04/11
3akoH u [leproaudeckas cuctema
1.1 3 1
XUMHUYECKUX deMeHToB /I. .
Menneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4 https://lesson.edu.ru/04/11
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/11
Hroro no pazgeny 13
Paznen 2. Heopranunyeckass Xumust
21 MeTamisl 6 1 https://lesson.edu.ru/04/11
29 HeMeTamis: 9 1 1 https://lesson.edu.ru/04/11
23 CBs13b HCOPTaHUYECCKHUX H 5 https://lesson.edu.ru/04/11
' OPraHMYECKUX BEIIECTB
Hroro no pasgeny 17




Pa3nea 3. Xumud ¥ ;Ku3Hb

3.1 ‘ XUMHUS B KU3Hb 4 https://lesson.edu.ru/04/11
Hroro 1o paszgeny 4
OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOTPAMME




I'paguk KOHTPOJBHBIX U MPpaKTHYecKHX padot 10 kiace

ILlnanupyemast dopma KOHTPOJISA Tema
naara (mepuon)
8 Hex [IpakTuueckas padorta 1 | [lonmydeHue sTuineHa U U3y4eHHUE €To
CBOWCTB
16 Hen KonTtponbnas padota 1 | AAMUHUCTpaTUBHAs KOHTPOJIbHAs paboTa 3a
1 momyronue
22 "Hep [Ipaktrueckas padora 2 | CBoMcTBa pacTBOpa YKCYCHOM KUCIIOTHI
29 Hen KonTponbhas padota 2 | Kucinopopacoaepxariiue opraHndecKue
COCIMHEHUS
3) 34 nen Konrtponbnas pabora 3 | Uroroas KoHTposbHas paboTa
I'padpuxk KOHTPOJBLHBIX U MPaAKTHYECKUX padoT 11 Kiaacc
Ne | Ilianupye dopma KOHTPOJIS Tema
Masi 1aTa
(mepuon)
3 Hen Konrtponbnas padora 1 | Bxoanast konTposibHas padbora
1 10 Hen [TpakTudeckas padota 1 | Biusaue pa3znudsbix (pakTopoB HA CKOPOCTH
XUMUYECKON PEaKIuu
2 13 Hen KontponbHas pabora 2 | AIMUHUCTpaTHBHAS KOHTPOJIbHAS paboTa 3a 1
MOJIyTOHe
3 19 nen [TpakTudeckas pabota 2 | Pemienune sKkcriepuMeHTaIbHBIX 337a4 110 TEME
«Metamb
4 27 Hen [TpakTudeckas pabota 3 | Pemenne sKkCriepuMeHTaIbHBIX 337a4 110 TEME
"HemeTtasner"
3) 28 Hen Konrponpnas pabora 3 | Utorosast KoHTposnbHas pabora




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne | Tema ypoka KonunuectBo yacoB | [lmanupy | DnekTpoHHBIE HU(PPOBBIE
n/m w 5 | emas 00pazoBaTebHbIC PECYPChI
S >
= S | mara/
= o
s B =
2 8 E 2| daktuuec
o = 4
S S ‘€| =S| xas nara
@ M o B o A
1 | [IpenMeT opraHU4eCKOM XUMUH, €€ BOSHUKHOBEHUE, pa3BUTHE U | 1 1 Hex https://lesson.edu.ru/04/10
3HaueHue. MHCcTpykTax no texuuke 6e3onacHoctu (TH) B
KaOMHETEe XUMHUH
2 | Teopus cTpOeHHUs OpraHUYECKUX COCAMHEHHA A. M. 1 2 Hex https://lesson.edu.ru/04/10
BytiepoBa, €€ OCHOBHBIE MTOJOXKECHHUS
3 | [IpencraBnenue o KiaccupUKAIMA OPTaHHYESCKIX BEIICCTB. 1 3 Hen https://lesson.edu.ru/04/10
Homenknatypa (cucteMaTuieckas) i TPUBHAIbHBIC HA3BaHUS
oprannveckux BeriectB. CTapToBas TMAarHOCTHYECKas paboTa.
4 | AnKaHbBI: COCTaB U CTPOCHHE, TOMOJIOTHYCCKUH PsijT 1 4 Hen https://lesson.edu.ru/04/10
5 | MeraH u 3TaH — MPOCTEUIITNE MPEJCTABUTENH aJTKaHOB 1 5 Hen https://lesson.edu.ru/04/10
6 | AJIKCHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 6 Hel https://lesson.edu.ru/04/10
7 | DTAIEH ¥ MPONWIEH — MPOCTEUINE IPeICTABUTENH alkeHoB | 1 7 Hen https://lesson.edu.ru/04/10
8 Ipaxmuueckas paboma Ne 1. «lloayuenue smunena u uzyuenue | 1 1 8 Hen https://lesson.edu.ru/04/10
e2o ceoticmey. Uncmpyxmaow no Th
9 | Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonyyenne |1 9 nen https://lesson.edu.ru/04/10
CHHTETHUYECKOT0 KayuyKa ¥ Pe3UHbI
10 | AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN 1 10 HE https://lesson.edu.ru/04/10

psl. AueTusieH — NPOCTEUIINM NPEICTaBUTENb AJIKUHOB




11 | BeIuHCIIEHHS 110 YPABHEHHUIO XUMHUECKOM PEaKIuu 11 Hen https://lesson.edu.ru/04/10

12 | Apensr: 6eH30I ¥ TOIyO)I. TOKCHYHOCTH apeHOB 12 Hen https://lesson.edu.ru/04/10

13 | I'eHeTHuecKas CBSA3b yIJIEBOAOPOIOB, IPUHAIIEKAIINX K 13 Hen https://lesson.edu.ru/04/10
pa3IMYHBIM KJ1accam

14 | [IpupoaHbIC UCTOYHUKH YTICBOAOPOIOB: IPUPOTHBIN ra3 u 14 ven https://lesson.edu.ru/04/10
MONyTHBIC HeTAHBIE ra3bl, HEPTh M MPOAYKTHI €€ MepepaboTKH

15 | IIpupoaHbICc HCTOYHUKHU YIIIEBOAOPOIOB: IPUPOIHBIH ra3 u 15 Hen https://lesson.edu.ru/04/10
MONYTHBIE HEPTSIHBIE Ta3bl, HE(YTh U NPOAYKTHI €€ NepepadOTKH

16 | AaMuHHCTpPaTHBHAsI KOHTPOJILHAs paGoTa Ne 13a 1 16 Hen https://lesson.edu.ru/04/10
NnoJIyroaue

17 | [IpenenbHBIC OJTHOATOMHBIC CITUPTHI: METAHOJ U 3TaHOJL. 17 ven https://lesson.edu.ru/04/10
BomopoHast cBs3b

18 | MHOroaTOMHBIC CIIUPTHI: STUICHTINKONb U TJIHIEPUH 18 Hen https://lesson.edu.ru/04/10

19 | ®eHou: CTpOCHUE MOJICKYJIBI, (PU3HMYCCKHE U XUMHUYCCKHE 19 Hen https://lesson.edu.ru/04/10
CBOWMCTBA, MPUMECHECHHE

20 | Anpaerupl: GopMabIeTy ¥ alleTaIbACTH . ALIETOH 20 Hen https://lesson.edu.ru/04/10

21 | OMHOOCHOBHBIE MIPEIENIbHBIE KAPOOHOBBIE KUCTIOTHI: 21 Hen https://lesson.edu.ru/04/10
MypaBbHHAs M YKCYCHasI

22 | lIpakmuueckas paboma Ne 2. «Ceoticmsa pacmesopa YKCYCHOU 22 Hen https://lesson.edu.ru/04/10
xucromoly. Hucmpyxkmaoie no Th

23 | CteapuHOBas U OJIEUHOBASI KUCJIOTHI, KaK MPEJICTABUTEITN 23 Hen https://lesson.edu.ru/04/10
BBICIIIUX KAPOOHOBBIX KUCIOT

24 | Mbu1a KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEE 24 nen https://lesson.edu.ru/04/10
JeficTBUE

25 | CroxxHbIe 3()UphI KaK MPOU3BOTHBIC KAPOOHOBBIX KUCIIOT. 25 Hen https://lesson.edu.ru/04/10
['unponus ca0KHBIX A(HUPOB

26 | JXKupsl: ruaponu3, npuMeHeHne, Onoorndeckas poib >KUPOB 26 Hen https://lesson.edu.ru/04/10

27 | YrieBojsl: cocTas, Kinaccupukanusa. Baxkuerime 27 Hen https://lesson.edu.ru/04/10

PEICTABUTENN: TIII0K03a, (PPyKTO3a, caxaposa




28 | Kpaxmai u 1eJUTr0JI03a KaK IPUPOIHBIE TOJTUMEPHI 1 28 Hex https://lesson.edu.ru/04/10

29 | KontpouabHasi padoTa no pasaeny «Kuciaopoacoaep:xxamme |1 29 Hen https://lesson.edu.ru/04/10
OpraHuvecKue CoeTnHEeHUs»

30 | AMUHBI; METWIAMWH U AHUJIAH 1 30 e https://lesson.edu.ru/04/10

31 | AMHUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuveckue coenuHenus, | 1 31 Hen https://lesson.edu.ru/04/10
ux OHoornUecKoe 3HadeHue. IlenTuIpt

32 | benku Kax IpUPOIHBIE BEICOKOMOJIEKY/ISIPHBIC COCIUHEHUS 1 32 Hen https://lesson.edu.ru/04/10

33 | OcHOBHBIC MOHITHS XMMHH BBICOKOMOJICKYJIPHBIX 1 33 Hen https://lesson.edu.ru/04/10
coequHeHuii. UToroBasi KOHTpPoJbLHasi padoTa

34 | OCHOBHBIC METO/IbI CHHTE3a BBICOKOMOJICKYIISIPHBIX 1 34 Hen https://lesson.edu.ru/04/10
coennHeHui. Ilnactmaccel, kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

Ne | Tema ypoka KonunuectBo yacoB | [lmanupy | DnekTpoHHBIE HU(PPOBBIE
n/m W 5 | emas 00pa3oBaTeNbHBIE PECYPCHI
% § narta/
5 | g
° &g £ 8 dakTruec
5 =8 28
2 < 8| = 8| kas nara
1 | Xumudeckwuii aieMeHT. AToM. DJeKTpoHHast KoHpurypanus | 1 1 Hen https://lesson.edu.ru/04/11
aTomoB. MHCTpyKTax no TexHuke 6e3onacHocTH (Th) B
KaOWHEeTe XUMUU
2 | [lepuonnueckuii 3axoH u [lepuonudieckas cucrema 1 2 Hen https://lesson.edu.ru/04/11
XuMHueckux 31aeMeHToB /. 1. Menneneesa, ux cBs3b C
COBPEMEHHOI TeopHeil CTPOCHHsI aTOMOB
3 | 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUCCKUX 1 1 3 Hen https://lesson.edu.ru/04/11
HIIEMEHTOB W MIX COCMHEHHUI TI0 TPYIIIIaM U IIEPUOIaM.
3HaueHne NEPUOUIECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX
anemenToB .M. MenneneeBa B pa3BuTuu Hayku. BxogHas
KOHTPOJIbHAsA padoTa
4 Crtpoenue BemecTBa. XUMUYECKAs CBSA3b, €€ BU/IBI; 1 4 Hen https://lesson.edu.ru/04/11
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOH CBs3U. BomopoaHas
CBSI3b
5 | BalenTHOCTB. DNIeKTPOOTPHUIIATENBHOCTE. CTENEHB 1 5 Hen https://lesson.edu.ru/04/11
OKHCJIeHUs. BemecTBa MOJNIEKYyISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS
6 | [lonsTue o qucnepcHbIX cucteMax. IcTUHHBIE 1 1 6 Hex https://lesson.edu.ru/04/11
KOJUTOMIHBIE pacTBOPBI. MaccoBasi 10Jisl BEIIeCTBa B
pacTBope
7 | Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX 1 7 Hen https://lesson.edu.ru/04/11
coeMuHEeHUN. [ eHeTnuecKkas CBA3b HEOPraHUYECKHUX




BCHICCTB, PA3JIMYHLIX KJIACCOB

Krnaccudukanuss XuMU4ecKuX peakifii B HEOpraHu4ecKoi
Y OpraHUYeCKOW XUMUH. 3aKOH COXPAHEHUS MACChI
BEIIECTB; 3aKOH COXpPAHEHUs U MPEBPaICHUS SHEPTUH TIPU
XUMHYECKUX PeaKIusIx

& "HEn

https://lesson.edu.ru/04/11

Ckopoctb peakunu. O0paTuMble peakii. XUMHYECKOe
paBHOBecHE

9 Hen

https://lesson.edu.ru/04/11

10

Ipakxmuueckas paboma Ne 1. « Biusnue paznuunoix
hakmopoe Ha cKkopocmb XUMUYECKOU DEAKUUUY.
Unempykmaowe no Th

10 men

https://lesson.edu.ru/04/11

11

DnekTponuTHdeckas nucconnanus. [loastue o
BOoJI0OpoaHOM moka3arteine (PH) pactBopa. Peakiinu noHHoro
oOMeHa. ['maponu3 opraHudecKuX U HEOPTaHMIECKUX
BEIICCTB

11 wen

https://lesson.edu.ru/04/11

12

OKHUCIIUTENBHO-BOCCTAHOBUTEIbHBIC peakiuu. [ToHsTre 00
IIEKTPOJIU3E PACIIABOB U PACTBOPOB COJICH

12 wen

https://lesson.edu.ru/04/11

13

AIMHUHHCTPATUBHAs KOHTPOJIbHAasi padora 3a 1
MOJIyroine

13 wen

https://lesson.edu.ru/04/11

14

Meraiubl, ux nonoxenue B [lepuoandeckoit cucreme
xumMudecknx demeHnToB J1. M. MenieneeBa 1 0COOEHHOCTH
cTpoeHust aToMoB. O61Me Gu3nvIecKue CBOMCTBA METAIIIOB

14 men

https://lesson.edu.ru/04/11

15

CrutaBbl METAIIIIOB. DIEKTPOXUMUYECKHUN PsAJT HANIPSKEHUM
METAJLIIOB

15 uen

https://lesson.edu.ru/04/11

16

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPU,
KaJIUi, KaJIbIMI, MarHUH, AJIIOMUHUN) U UX COCTUHCHUI

16 Hen

https://lesson.edu.ru/04/11

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX COCJTUHEHU I

17 ven

https://lesson.edu.ru/04/11

18

XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJIe3a U UX COCAUHCHUM

18 men

https://lesson.edu.ru/04/11

19

Ipaxmuuecxkas paboma Ne 2. "Pewenue
DKCNepuUMenmabiblx 3a0ay4y no meme «Memannoiy".
Hnempyvkmaorwe no Th

19 Hen

https://lesson.edu.ru/04/11




20 | Hemeramisl, ux mosokenue B [lepruoaudeckoii cucreme 20 Hex https://lesson.edu.ru/04/11
XUMHUecKuX deMmenToB JI. M. MenpeneeBa u 0COOEHHOCTH
CTPOCHHUS aTOMOB

21 | dusHueckye CBOWCTBA HEMETAIOB. AJUIOTPOIIHS 21 Hen https://lesson.edu.ru/04/11
HEMETAJUIOB (Ha MpUMepe KKCIopoaa, cephl, hochopa u
yriiepoja)

22 | XuMHUYECKHE CBOWCTBA TaJlOr€HOB, CEPhl U MX COCAMHEHUI 22 Hen https://lesson.edu.ru/04/11

23 | XuMHUUYeCcKHUe CBOMCTBA a30Ta, (hocodpa u UX COCAHHEHHIA 23 Hex https://lesson.edu.ru/04/11

24 | XuMHYECKHE CBOMCTBA yriepoaa, KPEMHHUS U UX 24 nen https://lesson.edu.ru/04/11
COEIMHEHUN

25 | IlpuMeHeHrEe BaKHEHIINX HEMETAIIIIOB U MX COCTUHCHUN 25 Hen https://lesson.edu.ru/04/11

26 | O000IIEeHne U cucTeMaTH3alus 3HaHUI 10 TEME 26 Hen https://lesson.edu.ru/04/11
«HemeTaiis». BeraucieHns 1Mo ypaBHEHHSIM XUMHUYECKHUX
peaKIvii 1 TS PMOXUMHUUCCKHAEC PACUETHI

27 | Ipakmuueckas paboma Ne 3. «Pewenue 27 "Hen https://lesson.edu.ru/04/11
DKCnepuMeHmanvhoulx 3a0ay no meme "Hememainnot"y.
Hucmpyxmaoic no Th

28 | UtoroBasi KOHTpoJIbHasi padoTa 28 Hen https://lesson.edu.ru/04/11

29 | Heopranuueckue v OpraHHYECKHE KUCIOTHI. 29 Hen https://lesson.edu.ru/04/11
Heopranndeckre u opraHndeckre OCHOBAHUS

30 | AMdoTepHbIe HEOPTaHUYECKUE H OPTaHUYECKUE 30 Hen https://lesson.edu.ru/04/11
COeJIMHEHHUs. [ eHeTHUeCKas CBSA3b HEOPTaHUIECKHUX H
OpPraHUYeCKHX BEIIECTB

31 | Ponbs xumuu B 06ecrieueHur IKOJIOTHUECKOH, 31 Hen https://lesson.edu.ru/04/11
HHEPTETUYECKON U MUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MEIULAHBI

32 | [IpencraBnenust 06 0OIMKX HAYYHBIX MPUHIIUIAX 32 Hen https://lesson.edu.ru/04/11
MPOMBIIIICHHOTO MOJTYYCHUS BAXKHCHIIIMX BEIIECCTB

33 | YesnoBek B MUpPE BEIICCTB U MAaTEPUAIIOB. 33 Hen https://lesson.edu.ru/04/11




34

Xumus u 3A0POBLC YCJIOBCKA

34 men

https://lesson.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

34
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