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PaGouass mporpamma 1o ydeOHOMY TNpeaMeTy «XHMHS» COCTaBJI€HAa Ha OCHOBE
dbenepanbHON pabouell mporpaMMbl 1O ydeOHOMY mpeaMery «Xumus» (0a30BbIi
YPOBEHb)

COJEPXAHME OBYYEHUS' 10 KJIACC

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHUHU

[Tpenmer opraHuuyeckoil XWMuUHU: €€ BO3HUKHOBEHHE, DA3BUTHE M 3HAUYCHUE B
NOJIyYeHUM HOBBIX BEIIECTB W MaTepuayioB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coenqunennit A.M. BytnepoBa, €€ ocHoBHbIe ToNOXeHUsA. CTpPyKTypHBIE (HOPMYIIBI
OpraHMYECKUX BellecTB. ['omosorus, n3omepus. XUMHUECKas CBS3b B OPraHUYECKHUX
COEIMHEHMSIX - OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o KilaccUPUKAUMU oOpraHuyeckux BemecTB. Homenkiarypa
OpPraHMYECKUX COEMHEHUH (cucTeMaThyeckasl) U TpUBHAJIbHbIE Ha3BAHUS Ba)KHEWUIIMX
IIPEICTaBUTENIEN KIIACCOB OPraHUYECKHX BEIIECTB.

IKCIepUMEHTAIbHbIE METO/IbI M3YUEeHUsI BelleCTB M X MpeBpallleHui

O3HakomiIeHHE ¢ 00pa3llaMyi OpraHUYECKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJl OpPraHMYeCKWX BEIIECTB, HAOMIOJCHHE W  ONHCAHHE
JEMOHCTPAIIMOHHBIX OTIBITOB TIO MPEBPAIICHUIO OPTaHUICCKUX BEIICCTB P HarPeBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

Yriaesoaopoast

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU psiA. MeTaH U 3TaH - MpOCTENIINE
IIPEICTaBUTENN AJIKaHOB: (PM3MYECKHE U XMMHUYECKHE CBOMCTBA (peaKluK 3aMeleHUs U
TOpEHNs ), HAXOXKACHUE B IPUPOJIE, OTYyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU pPsAd. OTWIEH W NPONWIECH -
IpocCTeHIlne MpeICTaBUTENN aJIKEHOB: (PU3MUeCKHe U XUMUYECKUE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TANIOTEHUPOBAHUSA, THApPATALMM, OKHUCICHUS U TMOJUMEPHU3ALNHN),
NOJIyYEHHUE U IPUMEHEHHE.

Anxaguensl: OyrtaaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakius nonumepusanun). [lonydeHue CHHTETUYECKOro KaydyKa
Y PE3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUU psii. ALETUIIEH -
OPOCTEHIINN MpeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3UUYECKHE U XUMHUYECKUE
CBOMCTBa (peakuMM THAPUPOBAHUS, TAJOTCHUPOBAaHUS, TUIpaTallik, TOPEHUS),
NOJIyYeHHUE U IPUMEHEHHE.

Apenbl. beH3oun: coctaB, cTpoeHue, GU3HMUECKUe U XUMHUUECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUS M HUTPOBAHHUA), TNOJyYeHHE M TpUMEHeHue. Tonyon: cocmas,
cmpoenue, @usuueckue U Xumuueckue Cce0uUcmea (peakyuu 2an02eHUpo8aHus U

" Kypcugom B TEKCTe BBIAENEHBI DJIEMEHTHI COJAEP)KAaHMSA ydeOHOrO MaTepuasia, KOTOphIE H3y4aroTcsl B
03HAKOMHTEIHHOM IIJIAHE M HE BKIIFOYAIOTCS B COCTaB MPEIMETHBIX pe3ynbTaToB ocBoeHus DOIT COO na 6a30BoM
YpOBHE.
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HUMpOBanus), noayduenue u npumererue. TOKCUYHOCTb apeHOB. ['eHeTHUeckasi CBA3b
MEXKy YIIE€BOAOPOJAMHU, MIPUHAIICHKAITUMHU K PA3TUUHBIM KJIACCaM.

[TpuposHblE UICTOYHUKH YTIIEBOJOPOAOB. IIpupoHbIif ra3 v NomyTHbIE HEQTSIHBIE
ra3el. Hep1b u €€ npoucxoxaenue. CnocoOsl nepepadoTKu HEPTH: EPErOHKA, KPEKUHT
(TepMHUYECKH, KaTaluTU4ecKuil), muponu3. IlpoaykTel nepepaboTku HePTH, HX
IPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroiab M HPOAYKTHI €ro
nepepaboTKu.

JKCIepPUMEHTAJIbHbIC METO/IbI M3YUYECHHUSI BelleCTB M UX MpeBpPallleHU i

O3HakoMiIeHHE ¢ 00pa3laMu IJIaCTMAcC, Kay4yKOB U pe3uHbl, koyekuuu «Hedtb»
U «YTroiby, MOAECIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOIAHBIX,
IIPOBEJICHHE MPAKTHYECKOM padOThI: IOJyYEHHUE STUIIEHA U U3YUYEHHUE €0 CBOWCTB.

PacuérHble 3a1a4u

Bbluncienys mo ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
HCXOJHOI'0 BEIIECTBA WM MPOAYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranndecKue coeJMHeHUs

[IpenenbHbIE OHOATOMHBIE CIIUPTHL. METAHOM U ATAHOJ: CTPOCHHE, HU3HUUECKUE U
XUMHUYECKUE CBOMCTBA (peakiMyd C aKTUBHBIMU MeETAJlJIaMU, TaJOT€HOBOIOPOJaMU,
ropeHue), npuMeHeHrue. BoopoaHbie CBS3M MEXIy MOJIeKyJlaMu cnuproB. JlelicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUJICHTIUKOJIb U TJIUIEPUH: CTpOoeHUE, HU3UUYECKUE U
XUMUYECKHME CBOMCTBA (B3aMMOJICUCTBHE CO MICJIOYHBIMU METAJJIaMH, KadueCTBEHHAs
peakius Ha MHOTOATOMHbI€ CIUPTHI). JleficTBUe Ha opraHu3M uenioBeka. [IpumeHeHue
JIMIEPUHA U ATUIICHTIIUKOJIS.

deHon: CTpoeHHe MOJISKYJIbI, (U3NYSCKHE U XUMHYECKHE CBOMCTBA. TOKCHUYHOCTD
¢denomna. [Ipumenenue denona.

Anpaerunbl U kemowsi. DopManmbIAETUl, alleTAIbICTHA: CTPOCHHE, (HU3UIECKUE U
XUMHUYECKUE CBOMCTBAa (pEaKIMU OKHUCICHUS MW BOCCTAHOBJICHUS, KAaYECTBEHHBIC
peaKkiuu), NoJIydYeHUE U IPUMEHEHUE.

Ayemon: cmpoenue, gusuueckue u xumuueckKue ceoucmea (peakyuu OKUCIEHUs U
80CCMAHOBIIEHUS), NOTIYYEeHUe U NPUMEHEHUe.

OmHOOCHOBHBIE TIpeNeTbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCyCHas
KHUCJIOTBI: CTpOoeHHUE, GU3UIECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTRBA, OOIIHeE IS Kjlacca
KHUCJIOT, peaKkiust dTepudukaum), noaydyeHue u npuMmenerue. CTeapuHoBasi U 0JICMHOBAs
KHUCIIOTHI KaK MPEACTABUTEIN BBICHINX KapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxnple 3(UPH KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MIPOSN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruosgornyeckas poJib KUpPOB.

VYrneBonpl: coctaB, KiaccUpUKAIMs YriaeBOAOB (MOHO-, - W MOJKMCAXapUIbl).
['mroko3a - mpocTeiuit MOHOCaxapua: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, (PU3HUECKUe
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U XUMUYECKHUE CBOMcTBa (B3aumoneiictBue ¢ ruapokcunom menu(Il), oxucieHue
aMMHUaYHBIM PacTBOPOM oOkcuaa cepebpa(l), BoccTaHOBICHUE, OPOXCHHE TIIFOKO3BI),
HaXOXKJEHUE B MPUPO/IE, MPUMEHEeHHE, Oronoruyeckas poiib. Dorocuntes. pykrosa Kak
U30MEp TIFOKO3BI.

Caxapo3za - npeocmasumens [ucaxapullos, eu/lponus, naxoxcoenue 6 npupolle u
npumMeHeHue.

Kpaxman u nemnono3a Kak HOpUpoAHble mnoiaumepbl. CTpoeHHe Kpaxmala u
1esuoo3bl. dusnyeckne U XUMUYECKUE CBOMCTBA Kpaxmaiia (TUIPOJIn3, KaueCTBEHHAs
peaKIus C HOJIOM).

IKCIEePUMEHTAIbHbIE METOIbI H3YUEeHHUsI BeIIeCTB M UX MpeBpalleHu i

[IpoBenennie, HaOMIOJACHUE M OINKCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKUCIICHHE ITAHOJIA OKCHUIIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJHUIEPUHA C THUIPOKCUIIOM
meau(Il)), anpaeruoB (OKHUCIEHME aMMHUA4YHBIM pacTBOpoM okcuja cepedpa(l) u
rugpokcugom  meau(Il), B3aumojmeiicTBue Kpaxmajaa C  HOJOM), IPOBEJACHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérTHble 3agaun

Bbluncienys mo ypaBHEHUIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaep:kainiue OpraHnyecKue coeInHeHus

Amunvl. Memunamun u anuiun. cocmas, cmpoenue, Quzuveckue u Xumuyeckue
ceotlicmea (2openue, gzaumolleticmsue ¢ 60/[ol u Kuciomamu).

AMHMHOKHCIIOTBI KaK aM(OTepHbIE OpraHUYEeCKHEe coeAuHEHUs. Du3ndeckue u
XUMHUYECKHE CBOMCTBAa aMHHOKHCIIOT (Ha MpUMEpE IJIUIMHA). brogornueckoe 3HaueHue
aMHUHOKHUCIOT. [lenTusl.

benku kak mpUpoTHBIE BBICOKOMOJICKYJIIPHBIE coeuHeHus. [IlepBrdHas, BropuaHas
U TpeTW4yHash CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: THAPOJIH3,
JeHATypalns, KaueCTBCHHBIC PEaKIIMKA Ha OCITKH.

JKCIMEePUMEHTATbHbIC METOAbI U3YYCHHUS BeLeCTB M UX NMpeBpallleHuil
HabGnrogenue u onucaHue A€MOHCTPALMOHHBIX OIBITOB: JCHATYypalusi OEIKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BricokomoJieKyIsIpHBIE COCAUHEHUS

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEINECHB MTOJIMMEPU3ALNU, CPEIHIS MOJIEKYJISIPHAS Macca.
OCHOBHbBIE METOJAbl CUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHUIN - MOJMMEpPU3ALUS U
ITOJIMKOHICHCALIUSL.

IInacmmaccol  (nonusmunen, NOAUNPONUNEH, NOAUSUHUIXIOPUL], noaUCMUPOT).
Hamypanvnoiti u  cunmemuueckue kayuyku (0yma/lueHoswiii, X10ponpeHosviti u
usonpenosvlil). Bonokna: namypanvhvle (X10NOK, uiepcmv, WIENK), UCKYCCMBEHHblE

3



Pabouas nporpamma | Xumusi. 10—11 kitaccel (0a30BbIi YPOBEHB)

(ayemammuoe 80JI0KHO, BUCKO3aA), CUHmMemuyecKue (Kanpou u 1a6cam).
JKCIEepPUMEHTAIbHbIE METO/IbI M3YUeHNs BelleCTB U UX NpeBpalleHn i
O3HakomileHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H

Peanm3arus MEXIPEIMETHBIX CBA3CH MPU M3yUYeHWH opraHudeckod xumuu B 10
KJIacCe OCYILECTBISIETCSl 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUW, TaK W TOHSATUH, SBISIONIMXCS CHUCTEMHBIMU JUIsI OTICIBHBIX IPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJICHUE, HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH,
TeopHusl, aHAIN3, CUHTE3, KJacCu(PUKalusg, MEPHUOJUIHOCTh, HAOII0/IeHUE, U3MEpPEHUE,
AKCIICPUMEHT, MOJICIIMPOBAHUE.

dwusnka: MaTepwsi, SHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTEeTHICCKUI
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHO€ COCTOSHUE BeIeCTBa, (U3HMYECKUE
BEITUYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, O0OMEH BEIIECTB B OpraHU3Me,
dboToCHHTE3, OMOJIOTMYECKU aKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC IOPOJIBI, IOJE3HBIC HMCKOMAeMbIC, TOTUIUBO,
PECYPCHI.

TexHonorus: NHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHUS, MOIOIINE
CpencTBa, IEKApCTBECHHBIC U KOCMETHUYCCKHE TIPerapaThl, MaTeprajIbl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

IIpoBepsiemblie d1eMeHThI coaep:kanus (10 kiace)

KOJI [IpoBepsieMblii JIEMEHT COJEPKAHUS
1 TeopeTnyeckre OCHOBBI OPTraHUYECKON XUMUU
1.1 IIpenmer opraHu4ecKon XUMUK: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B

MOJyY€HUH HOBBIX BEILIECTB U MAaTEPUAIIOB. TeopHsi CTPOEHUS] OPTraHUYECKUX

coenuHeHuid A.M. ByTiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrpykTypHbIe (GOpMYJIbl OPTaHUYECKUX BEUIECTB. | OMOJIOTHS, U30MEPHS.
1.2 | Xumuueckas CBsI3b B OPraHUYECKUX COEMHEHUSX - OJIMHAPHBIC U KPATHbIE
cBs3u. [Ipencrapinenue o kiaccupuKaly OPraHuyeCKUX BEIECTB

1.3 HoMenknaTypa OpraHM4ecKUX COEAMHEHUN  (cUcTeMaTH4ecKas) u

TPHUBHUAJIbHBIC HA3BAHUA Ba)KHEHUIIINX HpeI[CTaBI/ITeJICﬁ KJIaCCOB OPraHUYCCKHX

BEIIECTB
2 YriaeBoaopoisl
2.1 AJNKaHBI: COCTaB M CTPOECHHE, T'OMOJIOTMYECKHWA psiaA. MeTraH M 3TaH -
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IpoCTeNIIne MPE/ICTABUTENN ANKAHOB: (PM3MYECKUE M XMMHUUYECKHE CBOWMCTBA
(peakuu 3aMelieHus U TOPEHMs), HaXOXJACHHE B MPUPOJE, MOJTyYEHUE U

IMPUMCHCHHC

2.2

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTUYECKHUI pAAa. OTUIICH U ITPOITHUJICH -
HpOCTCﬁIHPIE? MMpCACTAaBUTCIIN AJIKCHOB! (1)I/ISI/ILI€CKI/IC 1 XMMHYECKHE CBOMCTBA
(pCaKHI/IH T'MApUpOBaHUA, TaJIOTCHHUPOBAHUA, TIHApATallid, OKHCICHUA H

HOJ'II/IMCpI/BaHI/II/I), IMOJIYYCHNC U IIPUMCHCHHC

2.3

Ankaauensl: Oytaguen-1,3 u metwiOyTtagueH-1,3: cTrpoeHue, BaKHEHIINe
XUMHUYECKHUE CBOWCTBA (peakius MOJINMEPHU3AITUN). [Tomyuyenue

CUHTETHYECKOTO KaydyyKa U PE3UHBI

2.4

AJKUHBL: CcOCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHYECKHH psi.
ALeTWIEH - TPOCTEUIINA MPEICTABUTENb aAJKHUHOB: COCTaB, CTPOEHUE,
¢uznueckue W XUMHUYECKME  CBOMCTBA  (peakuWu  TUJIPUPOBAHMS,

raJJorCHUpOBaHM:A, THApATAINU, FOpCHI/IH), IMOJIYYCHHUC U IIPUMCHCHHUC

2.5

Apenbl. beHzoi: coctaB, cTpoeHue, GpU3NYECKue U XUMHUUYECKUE CBOMCTBA
(peakuuy TaJOTEHUPOBAHUSI W HUTPOBAHUS), MOJY4YCHUE U TPUMEHEHHE.
Tosyon: coctaB, cTpoeHHe, (PU3NUECKUEe M XUMUYECKUE CBOMCTBA (peakiuu
rajoreHUpPOBAHUSI U HUTPOBAHUS), MOJYyUYCHHE U MPUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTnueckast CBSI3b MEXKIY YrI€BOJIOPOJAMH, MPUHALICKAIINUMU K

Pa3JIN4YHbIM KiIaCCaM

2.6

[IpupoaHble WCTOYHUKH YIieBOAOPOAOB. IIpuponaHBIM ra3 M MOIyTHBIE
HedTaubie ra3sl. HegTh u e€ npoucxoxaenue. Crnocodsl nepepadoTku HepTH:
MEPEroHKa, KPEKUHT (TePMHUUYECKUN, KATAIUTHYECKUii), mupoiun3. [IpoaykThl
nepepaboTki HedTH, MX MPUMEHEHHWE B TPOMBIIUICHHOCTH W B OBITY.

KameHnHslii yroibs 1 IpoAyKThI €ro nepepadoTKu

Kucnopoaconepxaiiue opraHu4eckue CoeIMHEHUS

3.1

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTPOCHUE,
bu3uYeCKre 1 XUMUYECKUE CBOICTBa (peakuuu ¢
AKTUBHBIMUMETAJJIaMH, TaJIOT€HOBOIOPOIaMU, TOPEHKUE), TPUMEHEHHUE.
Bonopoansie cBsi3u Mex 1y MOJIeKyJIaMHu ciupToB. JleiicTBue MeTaHoa n
ATaHOJIa HAa OPraHu3M YesoBeka. MHOroaTOMHBIE CIUPTHI. DTUIEHTIIMKOIb U

[VIMLIEPUH: CTPOeHUE, (PU3NUYECKUEe U XUMUUECKUE CBOMCTBA (B3aMMOIeHCTBHE
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CO IIEJIOYHBIMU METaJJIaMU, KAUeCTBEHHAs peaKlhsi HA MHOTOAaTOMHBbIE
cnupThl). JlelicTBre Ha opranu3Mm yenoBeka. [I[puMeHenue rimiepuHa u

OTHJIICHTJIMKOJIA

3.2

deHouI: CTPOCHUC MOJICKYIJIbI, (1)I/ISI/III€CKI/IG U XHMMYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

3.3

Anpreruibl M KeTOHbl. DopMallbIeTH[l, alleTaIbJACTUl; CTPOCHHE,
¢bu3rUecKre 1 XUMHUYECKUE CBOMCTBA (PEaKIIy OKUCIICHUS U BOCCTAHOBJICHHS,

KaueCTBEHHbBIC PEAKIUH), OJIyYCHUE U IPUMECHEHUE

3.4

OAHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTBL. MypaBbUHAs H
YKCYCHasl KUCJIOTBI: CTpOeHHE, GPU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oOue Juid Kjacca KHCIOT, peakius JSTepuukanuu), MNOIyYeHHE U
npumeHeHue. CTeaprHOBas U OJIEMHOBAsk KUCIOTHI KaK IMPEICTaBUTEIN BBICILINX
KapOOHOBBIX KHUCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX

MOIOIIleE JIENCTBUE

3.5

Crnoxnble 3(Upbl Kak TPOU3BOAHBIC KapOOHOBBIX KHCJIOT. [ uupoinus
cinoxHubiX 2¢upoB. Kupsl. ['mapomus xupoB. I[IpumeHeHue KUPOB.

buonoruueckas poJib :KUPOB

3.6

VYrneBoabl: cocTaB, KiIacCHU(PHUKanus yrieBoloB (MOHO-, JAU- H
nonvcaxapunbl). [roko3a - mpocTedmuii MOHOcaxapwja: OCOOEHHOCTH
CTPOEHUS MOJIEKYJIbl, PU3UYECKUE U XUMUUECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcugoM  meau(Il), okucieHue aMMHAadyHBIM — PAcTBOPOM  OKCHAA
cepeOpa(l), BoccraHoBNEeHUE, OPOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,
npuUMeHeHHe, Ouosiormdeckass pojib. dorocuHTe3. DpykTo3a Kak H30MEp
roKo3bl. Kpaxman M memono3a Kak MpUpoAHble noiaumepbl. CTpoeHue
Kpaxmana u uemnonos3sl. dusmyeckne M XMMUYECKHME CBOMCTBA Kpaxmasa

(ruaponun3, KaueCTBEHHAs PEAKILIHSI C HOJIOM)

A30TcojieprKalle OpraHM4ecKrue COeTMHEHUS

4.1

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHndYecKkrue coeTuHeHus. Puznueckue
Y XMMHYECKHE CBOMCTBAa aMMHOKHCIIOT (Ha MpUMepe MHiHa). bruonornyeckoe

3HAYCHHUEC aMHHOKHCIIOT. H@HTI/II[BI

4.2

benky Kak mpUpOHBIE BBICOKOMOJIEKYJSIPHBIE coeanHeHus. [lepBuunas,

BTOpUYHAA U TPETUYHASI CTPYKTypa OEIKOB. XMMHUYECKHE CBOMCTBA OENKOB:
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TuapoOJIn3, ICHATYpalluA, KAUCCTBCHHBIC PCAKIINN Ha OenKku

BLICOKOMOJIGKYJUIPHI)IE? COCIMHCHUA

5.1 OCHOBHBIE MMOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BE€HO, CTENEHb IMOJIMMEPHU3ALIAN, CPEIHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX
COCAMHEHNH - TTOJIMMEPU3ALUS U ITOJIUKOHICHC AU

5.2 OKCHepUMEHTAIBHBIE METOJIbI M3YUYEHHSI BEIIECTB U UX MPEBPAILECHUA:

O3HAKOMJICHHUEC C 06p33HaMI/I IMPHUPOJHBIX 1 HCKYCCTBCHHBIX BOJIOKOH,

I1aCTMACC, Kay9yKOB. HOHY‘IGHHG CHUHTCTHYCCKOI'O Kay4dyKa U pC3UHbI
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11 KIJACC

Teopernyeckne 0CHOBBI XUMUH

XHWMHUYECKUI 3JIeMEHT. ATOM. fpo aroMa, M30TONBL. DJIEKTPOHHAs 000JOYKa.
DHEPreTHYeCKUe YpPOBHH, IOAYPOBHH. ATOMHBIE OpOWTamM, S-, P-, O- DIIEMEHTEHI.
OcoOeHHOCTH pacupeeeHns JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpaIusi aTOMOB.

[lepnognueckuit 3akoH U llepuonnueckas cucrema XuUMUYECKUX 3yeMeHTOB J[.H.
MenneneeBa. CBsi3b IEpUOINYECKOTO 3aKOHA U lleproandeckoil CUCTEMbI XUMUYECKHUX
anementoB .M. MeHnneneeBa C€ COBPEMEHHOW TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMUMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX HMHU
IPOCTBIX M CIIOXKHBIX BEIIECTB MO IPyIIaM W HEpHofaM. 3HAYECHHE MEPUOANYECKOrO
3aKOHA B Pa3BUTHUH HAYKH.

CrtpoeHnue BemiecTBa. XUMHUYECKasl CBSI3b. Buabl XuMHUECKON CBSI3U (KOBaJCHTHAs
HENoJIsIpHAass W TOJISIpHAasi, WOHHAs, MeTrajndeckas). MexaHu3mbl 00pa3oBaHMs
KOBQJICHTHON XUMHYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKIENTOPHbIN). BomopoaHas
CBA3b. BajeHTHOCTH. DneKTpooTpuaTenbHOCTh. CTeNeHb OKUCIIEHNs. IOHBI: KATUOHBI U
AHUOHBI.

BemecTtBa MOJIEKYJISIDPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA
coCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIECTB
OT THITA KPUCTAJUTMYECKON PEIETKY.

[lonATHe 0 AUCnEpCHBIX cucTemMax. ICTUHHBIE U KOJUTOMIHBIE pacTBOpbL. MaccoBas
JI0JIs1 BELECTBA B PACTBOPE.

Knaccudukanusa HeopraHmdeckux coeauHeHuil. HomeHknaTypa HeopraHM4ecKux
BEIECTB. ['eHeTnyeckas CBA3b HEOPraHMYECKUX BEIIECTB, IPUHAICKAMUX K
pa3IUYHBIM KJIACCAM.

Xumuueckas peakiusi. Kinaccuukaius XuMHUUEeCKIX peakluidi B HEOPraHUYECKON U
OpraHUYeCKON XWMHH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHUS H
IPEBPAILCHUS SHEPTUH NPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (akTopoB. OOpaTtumbie
peakiuu. XuMU4ecKoe paBHOBecue. DaKTOphI, BIUAIOLIME HA COCTOSSHUE XUMHUYECKOIO
pasHoBecus. [Ipunuun Jle Hlarense.

DOnextponutnyeckas aucconuanus. CwibHbIE W chadbie 2ekTponuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasl, HEUTpaabHas, ienouHas. [lonamue o 6000pooHOM
noxazamene (PH) pacmeopa. Peaxiuu moHHOTO OOMEHaA. [ UOpOIU3 HEOPLAHUYECKUX U
OpP2aHUYECKUX GeUjecms.

OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  snexmponuze
pacniasos u pacmeopos coieu. llpumenenue snekmpoausa.

JKCIepUMeHTAIbHbIE METO/IbI M3YUeHHsI BelleCTB U UX NpeBpalleHn i
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Hemonctpanus tabmun «llepuoanueckas cuctema xumudeckux snemeHToB [I.U.
MenneneeBay, U3ydeHrue MOJENENH KPUCTAJUIMYECKUX PEIIETOK, HAOIIOIEHNE U OIIMCAHUE
JEMOHCTPALIMOHHBIX M JIAOOPaTOPHBIX ONBITOB (Pa3jioKEHUE NEPOKCUIA BOJOpPOJA B
IIPUCYTCTBUM KaTaau3aTopa, OIPENEICHUE CPENbl PAaCTBOPOB BELIECCTB C IIOMOILBIO
YHHUBEPCAJIbHOTO MHAWKATOPA, PEaKIIMd MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKOU
paboTsl «BnusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKON PEAKITHID.

Pacuérnble 3agaun
PacyéTel Mo ypaBHEHUSIM XMMUYECKUX PEAKIMA, B TOM YHUCIEC TEPMOXHUMHUYECKUE
pacu€Thl, pacU€ThI C UCIIOJIL30BAHUEM MOHATHS «MACCOBAasi JI0JISl BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilomoxenne HemeTamioB B Ilepuoandeckoil cucTeMe XHUMHUYECKHUX
sanemenToB JI.1. MenpaeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3NUYECKUE CBOICTBA
HEMETAJUIOB. AJITOTPOINHS HEMETa/UIoB (Ha MpUMepe KHUCIoponaa, cepbl, ¢ocdopa u
yraeposa).

XUMUYECKHE CBOMCTBA Ba)XHEUINIMX HEMETAUIOB (TaJOreHOB, CEphbl, a30Ta,
docdopa, yriepoaa U KpeMHHUs) U UX COSAUHEHHH (OKCHIOB, KHUCIOPOICOACPIKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenue wMeramnoB B Ilepuogmyeckord cHUCTEME XUMUYECKHUX
anemenToB .M. MenneneeBa. OcOOEHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OO6mme  ¢usmyeckue  cBoiictBa  MeTauioB.  CruiaBel  METaslIOB.
DNEKTPOXUMHUYECKUIN Pl HAMIPSYKEHU METaJIOB.

XHWMHUYECKHE CBOMCTBA BaXHECUIIMX METALIOB (HATpUM, KA, KalblMi, MarHUH,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mmue crnocoObl MOMydeHUs MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobul 3auyumsl om kopposuu. lIpuMeHeHne MeTalioB B ObITY U TEXHUKE.

IKCIePUMEHTAJIbHbIE METOAbI M3Y4YeHHUS BelleCTB M UX MpeBpallleHU i

N3yyenue kosuiekiuu «MeTaibl U CIUIaBb), OOpPa3IOB HEMETAJUIOB, PEIICHUE
HKCTIIEPUMEHTANIbHBIX  3aJlay, HaOMIOJIeHHe U OIHCAaHHE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE TUAPOKCHIA ATFOMUHUS C PACTBOPAMHU KHCIIOT
U 1IeJI0YEel, KAUYeCTBEHHbIC PEAKIIMU HAa KATUOHBI METAJLIIOB).

PacuéTrHble 3agaun

Pacuétsl Mmacchl BemecTBa mim 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, PacuéThl MacChl
(00BEma, KoNMMUYeCTBa BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OJHO U3 BEIIECCTB HMEET
MIPUMECH.

XuMHA U KM3Hb
Ponp xumum B o0O€CIEYEHUH HKOJIOTHYECKON, DHEPreTHUYECCKOM W IMHIICBOU
0e30MacHOCTH, Pa3BUTUU MEAUIUHBL. [ToHsATHE 0 HAYYHBIX METO/AaX MO3HAHUS BEUIECTB U
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XUMUYECKUX PEAKLUH.

[IpencraBiaennss 06 OOHIMX HAYYHBIX MPHUHIMIIAX TMPOMBIIUICHHOTO TMOJYyYeHHUs
BAKHEUIINX BEIICCTB.

UYenoBek B MUpe BEILIECTB U MATEPHUAJIOB: BAXKHEUILHUE CTPOUTEIBHBIC MAaTEPUAIIBL,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpAacKH, CTEKJIO0, KepamMuKa, MaTepuaibl Ui
3JIEKTPOHMKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUSI.

XuMusl W 3J0pOBbE YEJIOBEKA: MpPaBUIa HCIIOIb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, NpaBuia OE30MacCHOrO MCIOJIb30BaHUs IpenapaToB OBITOBONM XUMHUH B
IIOBCETHEBHOM KU3HU.

MexnpeaMeTHble CBSI3H

Peanuzanust MeXnpeIMETHBIX CBSI3eM NMPU W3YYEHUHM OOINEH M HEOpraHWYECKOM
xuMuu B 11 KJacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TIOHSITUH, SIBJISIOMIMXCS CHUCTEMHBIMU IS OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HayYHBIN (PakT, TUIOTe3a, 3aKOH, TEOPHS,
aHaJau3, CHHTE3, KiacCUu(pUKaus, TEPHUOJIUYHOCTh, HAOIIOICHUE, JKCIEPUMEHT,
MOJICTUPOBaHUE, UBMEPEHUE, SIBIICHHE.

dusnka: MaTepusi, SHEPIusi, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaIMoOaKTUBHOCTb, MOJICKYJIA, DHEPIeTHYCCKHN YPOBEHb, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHME BEIIeCTBa, (PU3MUECKHE BEIMYMHBI M €AUHUIIBI UX HU3MEPEHUS,
CKOPOCTb.

buonorus: kieTka, opraHu3M, dKocucTeMa, onochepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['ecorpadmsi: MuHEpalbl, TOPHBIE TOPOJbI, IIOJIE3HBIE HCKOIAEMbIC, TOIUIUBO,
pecypchl.

TexHomorusi: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX  MaTE€PUANIOB,  CEIbCKOXO3AMCTBEHHOE  MPOM3BOJCTBO,  IHILECBAas
MPOMBIILJIEHHOCTb, dbapMmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX  MpEenaparoB, MPOHU3BOJCTBO  KOHCTPYKUIHMOHHBIX  MAaTEpUAJIOB,
AJIIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IIpoBepsiemblie d1eMeHThI coaep:kanus (11 kiace)

Kon IIpoBepsieMblii 3JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBBI XUMUU
1.1 XUMUYECKHl 35ieMeHT. AToM. Snpo artoma, HW30TONBI. JIEKTPOHHAS

000JI0uKa. DHEPreTUYeCKNe YPOBHHU, MOAYPOBHH. ATOMHbBIE OpOUTaNH, S-, p~,
N-snemeHThl. OCOOEHHOCTH pacHpeleNeHus 3JIEKTPOHOB MO OpOUTalIsiM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAS KOH(UTypaIus

aTOMOB

10
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1.2

[Tepunoandeckuii 3akoH u [lepuoguueckas cucTeMa XMMAYECKUX AJIEMEHTOB
J.. Menneneesa. CBsi3b epuonyeckoro 3akoHa u [leproanueckoil cucteMbl
xumuueckux 3iemeHToB .M. MenmeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUSA CBOWCTB XMMHUYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYyMIaM U IMEePUOIaM.

3HaueHue MMCPUOINICCKOT'O 3dKOHA B PA3BUTHUH HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIecHTHasi HEMOJISIpHAsi W TMOJIsApHAas, WOHHAasA, MeTauinueckas). oHbr:
KaTHOHbI W aHWOHBI. MexaHu3Mbl O0pa3oBaHUs KOBAJCHTHOM XHMHYECKOU

CBs3U (OOMEHHBIN M TOHOPHO-aKUENTOPHbIN). BomopoaHas cBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/H_IaTeHBHOCTI). CreneHb OKHUCIICHUS

1.5

BemniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTATUTMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KpUCTAILTNYECKOUN peéTku. [TonsTre
O JTUCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJJTOUIHBIE pacTBOpbl. MaccoBas 10J1s
BEILIECTBA B PACTBOPE

1.6

Knaccudukanuss HeopraHUYeCcKuX COEIMHECHUM.
Howmenknarypa

HCOPIraHNYCCKHX BCIICCTB

1.7

XHAMHUYECKAs] PEaKIUs. Knaccuduxanus XUMHUYECKUX
peaKunit
B HEOPraHMYECKOW M OPraHMYECKOW XMMHH. 3aKOH COXPAaHEHMsI MAacChl
BEILIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUSA JHEPIUU NPU XUMHUYECKUX

peaKIUsIX

1.8

CKOpOCTh peakIiuu, e€ 3aBUCUMOCTb OT Pa3InYHBIX (DAKTOPOB

1.9

OOpartumble peakuuu. XuMuyeckoe paBHoBecue. MakTopkl, BIUSIONIUE HA

COCTOSIHUE XUMHUUeCcKOoro pasHoBecus. IIpunnun Jle [larense

1.1

OnekTponautuueckas gucconuanus. CuiabHble U CJIa0ble DJIEKTPOJIUTHI.
Cpena BOIHBIX PaCTBOPOB BENIECTB: KUACIIAsl, HEUTpasbHasd, 1menoyHas. Peakuun

WOHHOI0 0OMeHa

1.1

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC peaKunun

Heoprannueckast xumust

2.1

Hemeranner. Ilomoxxkenne HemerayoB B Ilepuognueckont cucreme

11
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XUMHWYCCKUX 3JICMCHTOB I[H MGHIIGJIeeBa 1 0COOCHHOCTH CTPOCHUA aTOMOB.
du3nYecKrue CBOMCTBA HEMETAJLIOB. AJIJIOTpOHI/IH HEMCTAJIJIOB (Ha IIpuMepe

KHCJIOpoaa, cepbl, hochopa u yriaepoaa)

2.2

XUMHUECKUE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yriaepoga ©W KpEeMHHsS) W HX COSAWHCHWH  (OKCHIOB,
KHCJIOPOJICOICPIKANTUX KHUCIIOT, BOJOPOJHBIX coeArHEHHi). IIpuMeHneHue

Ba)KHECHUIIIMX HEMETAIJIOB U UX COC,ZII/IHGHI/Iﬁ

2.3

Meramnel. [lonoxxenue meramios B [leproandeckoil CHCTEME XUMUYECKHUX
anemenToB JI.1. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS SIIEKTPOHHBIX 000JI0UEK
aToMOB MeTraioB. OOmue ¢Qusnueckue cBoiictBa MeTauioB. CrulaBbl

METAJIIOB. DIIEKTPOXUMHUUYECKUN P HANIPSHKEHU METAJIOB

2.4

XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAJIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, aJlrOMUHUHN, ITUHK, XpOM, XKeJle30, MeIb) U uX coeauHeHuil. OOmue

CITOCOOBI IMOJIYy4YCHUSA MCTAJLIIOB. HpI/IMeHeHI/IG MCTAJIJIOB B 6BITy N TCXHHUKC

2.5

I'eneTnyeckass CBS3b HCOPraHNM4YCCKUX BCHICCTB, IMPHHAAJICIKAIIHUX K

Pa3INYHbIM KJIaCCaM

XUMUS U )KA3HD

3.1

Ponp xumMuu B 00€CrieueHUH SKOJIOTHYECKON, SHEPTETUUECKON U THUIIEBON
0€30MacHOCTH, Pa3BUTUU MEAUIIMHBL. [IoHsATHE O HAYyYHBIX METOJaX MO3HAHUS

BCHICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

IIpencraByienuss 00 OOMMX HAy4YHBIX MPUHLIMNAX MPOMBIIIIIEHHOTO
MOJIyYCHUsI BAKHEUIIUX BELIECTB. UEIOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAXHEHUIINE CTPOUTEIBHBIE MaTEepUalbl, KOHCTPYKUHOHHBIE MaTEPHUAJIbI,
KpacKHu, CTEKJIO, KEpaMuKa, MaTepUalibl JJis DJIEKTPOHUKH, HAaHOMATEPHUAJIBL,

OpraHUYECKUE U MUHEPAJIbHBIE YI00peHUs

3.3

XuUMUsL U 3I0POBbE YEJIOBEKA: MpaBUJIa MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuia OE30MaCHOTO MCHOJb30BaHUSI MPENapaToOB OBITOBOM

XHUMHHU B HOBCCI{HGBHOﬁ KN3HHU

IlepeueHb 31eMEHTOB co/lep:KaHusl, MpoBepsieMbIX HA EI'D mo xumuu

Kon

ITIpoBepsieMblil SNEMEHT CONEPKAHUS

Teopernueckre OCHOBBI XUMHUU

12
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1.1

Crpoenne BemectBa. CoBpeMeHHass MOJIeJdb CTPOEHUS — aToMa.
Pacnipenenenrie »eKTpOHOB MO 3HEpreTudeckuM ypoBHsIM. Kiaccudukarms
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHSI DPHEPreTUUYECKUX YPOBHEH
aToMoB (S-, p-, M-3nemeHnToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMOB.

DOnexkTpoHHas KOH(pUrypalus aroma. BajgeHTHbIE 371€KTPOHbI

1.2

[lepuomuueckas cucrema xumudeckux 3neMeHToB JI.M. MeHnneneena.
Ousznueckuii cMmbica [lepuoauueckoro 3akona .M. Menaeneesa. [Ipuunnsl n
3aKOHOMEPHOCTA H3MEHEHHSI CBOWCTB JJEMEHTOB W HX COCIUHEHUW 10
MepuojiaM M TpyIlaM. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBONCTB MPOCTHIX

BCHIICCTB, BOAOPOIHBIX COC,Z[I/IHGHI/Iﬁ, BBICHINX OKCHIA0B U THAPOKCHIOB

1.3

BaneHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTEIEHb OKUCICHUS

1.4

Bunbl xumudeckod cBs3u (KOBaJCHTHAs, HWOHHAs, MeTaInyecKas,
BOJOPOJIHAs) U  MEXaHuU3Mbl €€ o0pa3oBaHUs. MeEXMOJIEKYIApHBIC
B3aUMOJICHCTBUS. BeniecTtBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUS.
Turel KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA

KPHUCTAJUIMYECKON PEMIETKN

1.5

XUMHUYECKasT PEeaKIHUs. Knaccudukanus XUMHUYECKUX
peakiui

B HEOPraHMYECKOM M OPTaHUYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl
BEILECTB

1.6

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (DAKTOPOB

1.7

TennoBble 3 PexThl XUMUYECKUX peakiuil. TepMoxumMuieckue ypaBHEHUs

1.8

OOpatumebie peakiuu. XuMudeckoe paBHoBecre. DakTophl, BIUSIONIE Ha

COCTOsIHME XUMH4YeCcKoro pasHoBecus. IIpunmun Jle [larense

1.9

DnekTponutuyeckas auccoruanus. CuiabHbIE M ClIa0ble AJICKTPOJIMTEHL
Cpena BOJHBIX pAacTBOPOB BEIIECTB: KHCHAs, HEUTpasibHas, IIEIOYHASI.

CreneHn AUCConuanmmu. PeaKI_[I/II/I MOHHOI0 0OMEeHa

1.1

I'mpposms coneit. MoHHOE nponsBeneHne BoAbl. BonopoaHbIi moKas3aTesb

(pH) pactBOpa

1.1

CniocoOsbl BBIPpAXKCHUA KOHLOCHTPAOWH PaCTBOPOB: MaACCOBaA OOJA
paCTBOpéHHOFO BCIICCTBA, MOJIEIpHAsd KOHLCHTpAalus. HaCBIHICHHble )41

HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl

1.1

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC pE€aKuum. IloBeneHue BeELIECTB B

13
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2 cpenax ¢ pa3HbiM 3HaueHrueM pH. MeTtonbl anekTpoHHOT0 OanaHca

1.1 DIIEKTPOJIA3 PACTBOPOB U PACIIABOB COJIEH

3

2 OCHOBBI HEOPTAHUYECKON XUMUU

2.1 Knaccudukainys HeopraHudecKux COETMHEHUN.

Homenknarypa
HEOPTaHUYECKUX BEIIECTB

2.2 XUMHUYECKHE CBOMCTBA BAXHEUIINX METAIIOB (HATPUM, KUK, KaJbIIUH,
MarHuii, allOMUHUHN, IIUHK, XPOM, JKeJIe30, MeJlb) U UX coequHeHui. Oomue
CIIOCOOBI MOTYYEHUSI METAJJIOB

2.3 XUMHUYECKHE CBOMCTBA BAKHEHIITUX HEMETAJIIIOB (TaJOT€HOB, CEPhI, a30Ta,
docdhopa, yraepoma W KPEeMHHS])) U HUX COEAUHEHHM  (OKCHIOB,
KHUCIIOPOICOIEPKAIIUX KUCTIOT, BOJOPOJIHBIX COSTUHEHU )

2.4 ['eHeTnyeckasi CBSI3b HEOPraHUYECKUX BEIIECTB, NPUHAICKAINIMNX K
Pa3IMYHBIM KJaccaM

2.5 Nnentudukaius HeOpraHMueckux coenuHeHui. KauecTBeHHBIE peakinu
Ha HEOpPraHWYECKHE BEIIECTBA U MOHBI

3 OCHOBBI OPTaHUYECKON XUMHUH

3.1 OCHOBHBIEC TIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
coenquHeHu A.M. bytiiepoBa. YriiepoaHbii CKENET OPraHUYE€CKOW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOIT CBSI3H. CY- U I-CBSI3U. SP°-, SP°-, Ty3-THOPHAH3ALHIH
opOuTaneili aToOMOB yrjiepojaa. 3aBUCUMOCTb CBOMCTB BEHIECTB OT
XMMHUYECKOIO CTpPOEHUs MOJieKyd. lomosioru. I'omosiornueckuii  psn.
N3omepus u nsomepsol

3.2 [lonsitue o ¢dynkuroHaneHOM rpynmne. OpueHTanuoHHbIe 3P EKTHI
3aMEeCTUTEIIEH

3.3 [IpenacraBnenne 0  KiIacCH(PUKAIUM  OPTAaHUYECKUX  BEIIIECTB.
HoMenknaTtypa  OpraHMYecKMX  COCIMHEHUH  (CHUCTeMaTuhyeckasl) W
TPUBHAIbHBIC HA3BAHUS BAXKHEUIIIUX MPEIACTABUTENICH KJIACCOB OPraHUYECKUX
BEILIECTB

3.4 CBoOOmHOpaAMKANbHBIA U HMOHHBIM MeXaHu3Mbl peakiuu. IloHsThe o

Hykneoguie u anekrpoduie. [Ipasuno MapkoBuukosa. [IpaBuso 3aiiiieBa
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3.5

Ankanpl.  XUMHYECKHME  CBOMCTBAa  allkaHOB:  TraJOr€HUPOBAHMUE,
NETUAPUPOBAHUE, TEPMUUYECKOE PpA3JI0KEHUE, KPEKUHT, HW30MepU3allus,
ropenue. Ilonmyuenue ankanoB. Iluknoankanel. Crnenuduka CBOWMCTB
[UKJIOAJIKAHOB C MaJllbIM pa3MepoM IuKJa. Peakuuu NPUCOCIUHEHUS U

paauKaJIbHOI'O 3aMCIICHM A

3.6

AJKEHBI. XHWMHUYECKHE  CBOMCTBA: peakuuu  MPUCOEAUHEHUS
(ramoreHupoBaHue, THAPUPOBAHHUE, TUIPOTAJOTCHUPOBAHUE, THpaTaIus),
TOpEHUs, OKUCJIEHUS U nonumepuzanuu. [IpoMeliieHHble U 1abOpaTOpHbIE

CITOCOOBI IIOJIYUCHUS aJIKCHOB

3.7

AJKaJIUEHBI. XUMUYECKHE CBOMCTBa aJIKaJInCHOB: peakiuu
npucoequHeHus  (THAPUpPOBaHWE,  TajJOTCHHUPOBAHUE), TOPEHUS U

IMOJIMMCPHU3allU. HOHY‘IGHHG AJIKaINCHOB

3.8

Ankusebl.  XUMHUYECKHE  CBOMCTBA:  PEaKUMH  HPUCOCIUHEHHUS
(ranoreHupoBaHUe, TUAPUPOBAHUE, TUAPATALMS, THAPOTaJIOreHUPOBAHHUE) KaK
Croco0 MOJIyuYeHHUsl MOJMMEPOB M JIPYIMX MOJE3HBIX MPOAYKTOB. Peakiuu
3amenieHns. ['opeHue aneTuneHa Kak HMCTOYHMK BBICOKOTEMIIEPATYPHOTO

IIaMCHU JJIs1 CBAPKH U PE3KKU MCTAJIJIOB. HpI/IMCHCHI/IC allCTHUJICHA

3.9

ApeHbl. XMMHUYECKHE CBOWMCTBA OCEH30Ja: pPEaKIUH SJICKTPOPUIBLHOTO
3aMelleHus], pucoeanHeHus (TUApUpOBaHKe, TaJoreHupoBaHue). Peaxius
ropenusi. OCOOCHHOCTH XMMHUUYECKUX CBOMCTB ToJiyosa. [lonyuenue 6eH3omna.
Oco0OeHHOCTH XUMHUYECKUX CBOMCTB ctupona. l[lonmumepuszanus cTupoda.

CriocoObl TIOJTyYeHHS ¥ IPUMEHEHHE apOMAaTHYECKUX YTIIEBOIOPOIOB

3.10

Cruptel. I[lpenenbHble OJHOATOMHBIE CHUPTHI. XHUMHYECKHE CBOMCTBA:
B3aUMOJICCTBHE C HATpUEM KakK CIOCO0 YCTAaHOBJICHHS  HaJIWMYMs
TUAPOKCOTPYNIBI, C TaJOT€HOBOJOPOJAMH KakK CIOCO0  TOJMyYeHHUS
pacTBOpPUTENICH, BHYTPU- M MEKMOJIEKYJSIpHAs Jerujaparanus. Peakuwus
ropenus. [lomydenue sTaHona: peakuuss OPOKEHUS TIIOKO3bI, THUAPATAIIHS
STWICHA. ODTWIEHIVIMKOIb W TJUIEPUH KaK MPEACTABUTEIN MPEIEIIbHBIX

MHOTI'OATOMHBIX CITMPTOB

3.11

®enon. XuMmuueckue CBOWCTBAa (eHosa (peakiuu ¢ HaTpHEM,

TUAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenue denomna
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3.12

Anpaerunpl.  XHMHYECKHE  CBOMCTBA  MPENEIbHBIX  allbJIETHIOB:
TUAPUPOBAHUE; KAYECTBEHHBIE PEAKIMU Ha KapOOHWIIbHYIO TPYIITY (peakius
«cepebpstHOrO  3epkajiay, B3aumojeicTBue ¢ ruapokcuaom wmeau  (ID).
[Tony4yeHue npeneabHbIX adbAeTuI0B: OKHUCJICHHE CIHUPTOB, TUAPATALIMS
aneTuwieHa. AlIETOH

KaK IIpcaACTaBUTCIIb KETOHOB. Oco0eHHOCTH pC€aKkunn OKHMCJIICHUA allCTOHA

3.13

KapOoHoBble ~ KHCIOTBI. ~ XUMHUYECKHE€  CBOMCTBA  MpPEACIIbHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKUX CBOICTB
MYpPaBbUHOMN KUCIOTHI. [lomydeHune npeaenbHbIX OJJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKHMCJICHUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIbIETUJIOB.

Bricime IMpCaACIbHBIC U HCIIPCACIbHBIC Kap6OHOBI>I€ KHCJIOTBI

3.14

Cnoxuble 3¢upbl U xupbl. CHocoObl MOJYYEHHs CIOXKHBIX 3(QHUPOB.
O6parumocth peakuuu >Tepudukanuu. [IpuMeHeHHne cioXHBIX 3(UPOB B
MUIIEBON U map(roMepHO MPOMBIIUIEHHOCTH. JKUpPBI KaK CIOKHBIE 3(UPHI
IVIMLEPUHA U BBICHIMX KAPOOHOBBIX KHUCIOT. XUMHUYECKHE CBOWCTBA KUPOB:
THJIPUPOBAHUE, OKHCIEHUE. ['uaApoNn3, Wil OMbUIEHUE, )KUPOB KakK CIIOCO0
IPOMBILIEHHOTO TIOJTyY€HUs COJIel BhICIINX KapOOHOBBIX KUCIOT. Mblla Kak

COJIN BBICHIHUX Kap6OHOBI>IX KHCJIOT

3.15

XUMHUUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUMU C yYaCTUEM CHUPTOBBIX M
aJBJICTUHON TPYIIN U MOJIOUHOKHCIIOE OposkeHue. [IpumeHeHune rioko3sl, eé
3HAUYCHHE B JKU3HEACATEIIbHOCTM oOpraHusMa. Jlucaxapuael: caxaposa,
ManbpTOo3a. BoccTaHaBiMBaroOlME W HEBOCCTAHABIMBAIOIIME JUCAXAPHUIBL.
I'maponu3 mucaxapupoB. [lomucaxapuapl: Kpaxmai, riumkoreH. CrpoeHue
MaKpOMOJIEKYJI Kpaxmaja, IJIMKOTe€Ha U LEJUTIoNo3bl. DU3nYecKre CBOMCTBA
KpaxMajla W LEJUIOJIO3bl. XHMHUYECKHE CBOMCTBA KpaxMmalla: THAPOJIU3,
KAUECTBEHHAs] PEAKIUs C HWOJAOM. XHMHYECKHE CBOMCTBA LEJUIIOJIO3bI:
TUAPOJIN3, TMOJy4dyeHue 3(PUPOB LEJUI0I03bl. [loHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIIK)

3.16

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKIMU C BOJIOW,
KUCJIOTaMU, PEAKIUsl TOPEHUsI. AHUIUMH KaK MPEICTABUTENh apOMAaTUYECKUX

aMUHOB. XMMHUYECKHE CBOMCTBAa aHUJIMHA: B3aMMOJCHCTBHE C KHUCJIOTaMHU,
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6pOMHOI?I BOﬂOﬁ, OKHUCJICHHC. HonyquHe AMHWHOB AJIKHJIMPOBAHUCM dMMHAKA

N BOCCTAHOBJICHUCM HUTPOIIPOU3BOAHBIX YITICBOIOPOIOB

3.17

AMMHOKHCIIOTHI U O€JIKA. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPTaHUYECKHE
coenuHeHnsi. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yronire Oeaku. XUMUYECKHe
CBOMCTBa OEIKOB: THJIPOJIN3, ICHATYpalsl, KaUeCTBEHHbBIE (LIBETHBIC) PEAKIINH

Ha OEJIKU

3.18

CrtpoeHue U CTPYKTypa MOJIMMEpPOB. 3aBUCUMOCTb CBOMCTB MOJIUMEPOB OT
cTpoeHus MoJsiekysl. OCHOBHBIE CIIOCOOBI MOJYYEHUS! BHICOKOMOJEKYJISIPHBIX
COCJIMHECHUN: peakuun MOJIMMEPU3ALUN 151 MTOJIMKOHACHCALIUH.

Knaccudukanus Bo1okoH

3.19

WNnentudukanus OPTraHUYECKUX COEIMHEHHUM. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1d9 Ha PACIIO3HABAHHUC OPIraHNYCCKHUX BCUICCTB

3.20

['eneTnyeckas CBS3b MCKIY KlIaCCaMHU OPTaHHYCCKHUX COQI[I/IHGHI/Iﬁ

XUMHUS U )KU3HD

Xumus B oBceHeBHOM ku3HU. [IpaBuia Ge3omacHOM pabOThI C €IKUMU,

IroprOYrMMH U TOKCUYHBIMH BCIICCTBAMHA, CPCACTBAMU OBLITOBOM XMMHH

4.2

XuMuA ¥ 310pOBbE. XUMHS B MEAULIMHE. XUMUS U CEIBCKOE XO3AMCTBO.
XUMHS B IPOMBILIJIEHHOCTU. XUMUSI U QJHEPTETUKA: IPUPOJHBIN U TTOMYTHBIN
HeTsHOM ra3bl, UX COCTaB U ucnojib3oBaHue. CoctaB HePpTH U e€ nmepepaboTka

(IpUpOIHbIE UCTOUYHUKH YTJIEBOIOPO/IOB)

4.3

XUMHS ¥ 3KOJIOTHS. XUMUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH CPEIbI U €ro
nocieactBusa. Oxpana ruapocdepsl, mouBbl, arMochepsl, Gaopbl U (HayHbI OT
XUMUYECKOTo 3arpsizHeHus. [IpoOieMa OTXOJ0B M MOOOYHBIX MPOTYKTOB.

AJ'IBTepHaTI/IBHBIG HCTOYHHUKH DHCPTHUH

4.4

OO6mue mnpeacTaBieHUsS O MPOMBIINUICHHBIX CIOCO0axX MOJTy4YeHUS
XUMUYECKUX BelIeCTB (HAa MpUMEpPEe MPOU3BOJCTBA aMMHaKa, CEPHOU
kuciotel). UYépHas u uBeTHas wmeramutyprus. CTEKIO W CHIMKATHas
MPOMBINUICHHOCTh. [IpoMblniuienHass opranuyeckass xumus. CpIpp€ s

OpFaHquCKOﬁ IMPOMBINIJICHHOCTH

Tunbl pacu€THBIX 3aaa4

Pacuétel maccel BCIICCTBA UJIHN 00BEMa ra3oB IO HN3BCCTHOMY KOJIMYCCTBY

BEIIECTBA, Macce WIN 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB
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5.2 Pacuértsl TeroBoro adexra peakuu
5.3 Pacué€Tel 00BEMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX PEAKITUIX
54 Pacuétel Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUU,

CCJIM OJHO U3 BCIICCTB AaHO B U30BITKE (I/IMCGT HpI/IMCCI/I)

5.5 Pacuéter MaccoBol mim 00BEMHON JOJIM BBIXOJAA MPOIYKTA PEAKIIUU OT

TCOPCTUUCCKHN BO3MOIKHOI'O

5.6 Pacuétel Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOAYKTA PEAKLIUH, ECITH
OJTHO M3 BEIIECTB JaHO B BUJE PACTBOPA C OIpPEICIEHHONW MacCOBOM J0Jei

paCTBOpéHHOFO BCIICCTBA

5.7 Pacuétel ¢ uCHONB30BaHHUEM IOHITHH «MaccoBas A0JLD», «MOJIIpHasA

KOHIOCHTPaIUA», «KpaCTBOPHUMOCTD»

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUST 00yJaroIUMHUCS
nporpaMMm cpelHero oOiiero oOpa3oBaHus (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-meTonuueckod OCHOBOM It  pa3pabOTKU  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHHUSI MPOTPAMM CPEIHEr0o 00IIero o0pa3oBaHusl SBISAETCS CHCTEMHO-
NEATeIIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUY C CHCTEMHO-AESATEIbHOCTHBIM MOJAX0A0M B CTPYKTYPE JIMYHOCTHBIX
PE3YJIbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHETO OOIIero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOLINE COCTABISIOIINE:

OCO3HaHME 00YYAIONTUMUC POCCUUCKON TPAXKIAHCKON UIEHTUIHOCTH - TOTOBHOCTH
K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH M CAMOOTIPEIEIICHHUIO;

HaJM4Yue MOTHUBAIIMU K O0y4YECHUIO;

I[EeJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAMILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh W  CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBAaThCA B  CBOEH
JEATEeIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, TPUCYIIIUMU LIEIOCTHON CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJIM4Ke MPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTH LIEJH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS NMPEAMETa « XUMUS» TOCTUTAIOTCS B €AUHCTBE
y4eOHOH W BOCHUTATEIbHOM JMEATEIbHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKHUMHU,

18



Pabouas nporpamma | Xumusi. 10—11 kitaccel (0a30BbIi YPOBEHB)

COLMOKYJIBTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LICHHOCTAMM U UJEAIAMU POCCUMCKOIO
IPAXKJAHCKOrO 00IIECTBa, MPUHATHIMU B OOLIECTBE HOPMAMH M MPAaBUJIAMU MOBEIACHUS,
CHOCOOCTBYIOIIMMHU IIpOLIECCAM  CAMOIIO3HAHMS, CAMOPa3BUTUS W HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YyYaIOLIUXCA.

JImyHOCTHBIE  pe3yNbTaThl  OCBOCHHS  INpeaMera  «XHMHUS»  OTPAXKaIOT
c(OPMUPOBAHHOCTh  OMbITa II03HABATEIBHOM U  NPAKTUYECKOH  JAESITEIbHOCTU
oOyJaromuxcs o peaau3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHcKoOro BOCHHUTAHMS:

OCO3HaHHUs OOYYalONMMHUCS CBOMX KOHCTHUTYIMOHHBIX IpaB M OO0sM3aHHOCTEH,
YBaKEHUS K 3aKOHY M IIPABOIOPSIIKY;

NPECTAaBICHHS O COIMAIBHBIX HOpMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOIICHHIA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSATEIBLHOCTH TNPH CO3JMAHHHM YYeOHBIX
IPOCKTOB, PEHICHHH YYeOHBIX M IMO3HABATEIbHBIX 3a1ad, BBIIOJHEHHH XHMHYECKHX
AKCIECPUMEHTOB,;

CIIOCOOHOCTH MMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI
APYTUX IMPH aHATN3€ Pa3IUYHbIX BHIOB YI€OHOMH AeSTEIbHOCTH;

2) NMATPHOTHYECKOT0 BOCIUTAHUSL:

LIEHHOCTHOT'O OTHOUIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO OTEYECTBEHHOM
XUMUH;

YBaXKEHUS K MPOILECCY TBOPUYECTBA B 00JIACTU TEOPUU U IPAKTUUECKOTO MPUMEHEHHUS
XUMHH, OCO3HaHUA TOrO, 4YTO JOCTHIXKEHUsS HAyKH €CTb pE3yJbTaT JIMTEIbHBIX
HaOJII0IEHUH, KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX TTOUCKOB, TOCTOSIHHOTO TPYJa YYEHbBIX
Y IIPAKTHKOB;

WHTEpEeca U II03HABATEIBbHBIX MOTHUBOB B IIOJYYEHUH M IOCIECIYIOLIEM AaHaIU3e
uH(pOpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) MYXOBHO-HPaBCTBEHHOI'0 BOCITHTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO ITOBEJCHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEJICHUE U MOCTYNKU CBOUX TOBAPUILEHN C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MMOCTYIIKOB;

4) dopMupoBaHNS KYJIbTYPHI 3I0POBbHA:

MMOHUMAaHMS IICHHOCTEN 3I0pOBOTO M 0e30macHOro odpasa >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 37I0POBBIO;

coOsoieHUsT TpaBWJI Oe3omacHOro oOpallleHusi C BellecTBaMu B OBITY,
MOBCEHEBHOM JKM3HU U B TPYAOBOM JEATEILHOCTH;

MOHUMAHUS IIEHHOCTH MPaBUJI WHAWBUAYATHLHOTO M KOJJIEKTUBHOTO 0€301acHOTO
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MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIIOACH;
OCO3HAHMS TOCJIEACTBUM W HENpUATHS BPEAHBIX TMPUBBIYEK (yHmoTpeOJeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHU);

5) TpyaoBOro BOCIIMTAHHSI:

KOMMYHUKATHBHOW KOMITETCHTHOCTH B y4€OHO-MCCIIEIOBATEILCKON IEITEILHOCTH,
0O0IIIECTBEHHO T0JIC3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKHM Ha aKTHBHOE yYacTHE B PCEUICHUHM NPAKTHUECKUX 3a]ad COIHMATIbHOM
HaIpPaBIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEepeca K MPaKTHIECKOMY U3YUCHUIO TIpodeccuii pa3IndHoro poja, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XHUMHH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAUBHUAYATbHOM TPACKTOpUU OOpa3oBaHUA,
Oynymeit mpodeccun M peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00I11ECTBA;

6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

HKOJIOTUYECKU L€IeCO00pa3HOro OTHOLIEHUS K MpPHUpPOJAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU HA 3EMIIE;

NOHUMAaHUsl IJI00aJbHOTO  XapakTepa HJKOJOTMYECKUX MIpo0ieM, BIUSHUSA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMATILHON CpEbl;

OCO3HAHMUSI HEOOXOAMMOCTH HCIOJIb30BAaHUS JTOCTMXKEHUM XUMUU JJI pPELIEHUs
BOITPOCOB PAIMOHAIBHOTO MTPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPUATHUS JIEHCTBHUM, MPUHOCIIIAX BPEH OKPYXAIOIIEH MPUPOIHON
cpene, yMEHHUs MPOTHO3WPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYus Pa3BUTOTO IKOJIOTUYECKOTO MBILUICHHMS, DKOJIOTHYECKON KYJIbTYPBI, OIIbITA
JNEATEIIBHOCTH HJKOJIOTHYECKOM HANpPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCSA WMH B
M03HABATEJIbHON, KOMMYHUKATUBHOW M COLIMAJIIBHOW MPAKTUKE, CTIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTHUBOCTOATH UCOJIOTUH XeMoPoOuu;

7) eHHOCTH HAYYHOTO MO3HAHUS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKU;

NOHMMAaHUA CTeUU(UKN XMMUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
palMOHAIbHOTO HAYYHOTO MBIIIJICHHSI, CO3JaHMM LEJIOCTHOTO TMpPEACTaBICHUS 00
OKpYKaloIllEeM MHUpE KaK O €QUHCTBE IMPUPOJBI U YEJIOBEKA, B IMO3HAHUU IMPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUuU TpOo0IeM COXpAHEHHS PUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHON [IUBUIIM3ALMU: B €€
TYMaHUCTHYECKOW HAMpaBICHHOCTH M BaXHOW pOJNM B CO3JaHUU HOBOM 0a3bl
MaTepUaIbHOW KYyJIbTYphl, PEUICHUH TJ00aIbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
4eJI0BEYECTBA - ChIPbEBOM, SHEPTETUUECKOM, ITUILIEBON U 3KOJIOTUYECKON 0€3011aCHOCTH, B
pPa3BUTUH MEIULMHBI, OOECHEUYEHUU YCIOBUH YCIEHIHOIO TpyAda M 3KOJOTMYECKU
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KOM(pOPTHOM KU3HU KaXKAOTO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TOHMMAaHUSI CYIIHOCTH METOJOB TO3HAHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCHOJb30BATh IOJydyacMble
3HaHUS JJIs aHAJIM3a U OOBSICHEHUS SBICHUN OKPY)KAIOLIETO MHUpPa U MPOUCXOAAIINX B
HEM WM3MEHEHMH, YMEHHUs JenaTh OOOCHOBAHHBIC 3aKJIIOYCHHUS HA OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIINXCSI TAHHBIX C LIETBIO MOMYyYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIHO HCIONb30BaTh XUMUYECKUE 3HAHUA IS PELICHUS
npo0JieM B pealibHbIX KU3HECHHBIX CUTYaIHsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTHU M CTIOCOOHOCTH K HEMTPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUH 10 XMMHUU B COOTBETCTBUH C >KU3HECHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSAM Tpyda B pa3luyHbIX cdepax mnpodhecCuoHaIbHOU

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe Pe3yabTaThl OCBOCHHS YIEOHOTO MpenaMeTa « XUMUs Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE 1 ¢dbopMupoBaHus MHUPOBO33PEHUS oOyyaroumxcs
MEXIUCIUIUTMHAPHBIE  (MEXMpPEIMETHBIE) OOIIeHAyYHbIe TOHSATHUS, OTPAKAIOIINE
LEJIOCTHOCTh HAyYHOU KapTHHBI MUpa U ClIeU(UKY METOJIOB [TO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHbIX Haykax (MaTepus, BELIECTBO, JHEPIUsl, SBJIEHUE, IPOLECC, CHCTEMA,
HAy4YHBIA (DaKT, TPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEIOBaHUE,
HaOJII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHUE);

yHHUBEpCaJbHble yueOHble JAeMcTBHsS (IIO3HABaTElIbHbIE, KOMMYHUKATHBHBIC,
peryisTuBHbIE), oOecneunBaromue (GopMHpoBaHUEe (PYHKIMOHAJIBHON TPpaMOTHOCTU M
COLIMAJILHOW KOMITETEHIIMM 00Yy4aroIInXCs;

CIIOCOOHOCTh 0OYYAIONTUXCSl HKCIOJb30BaTh OCBOCHHBIC MEXKIUCIUILUIMHAPHBIC,
MUPOBO33pEHUYECKIE 3HAHUS M YHUBEPCAIbHBIC yueOHbIC IEHCTBUS B TO3HABATEILHON 1
COLMAIBHOM MPAKTHUKE.

MeTtanpeamMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCATHHBIMU YI€OHBIMU
M03HABATEIbHBIMI, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jlornueckue aeiicTBUA:

CaMOCTOATENHFHO (HOPMYIUPOBATh M AKTYaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPEAEIATh LEJIU ACATEeIbHOCTH, 3a/1aBasi NapaMeTPhbl U KPUTEPUU UX TOCTHKEHUSI,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C IMOCTABJICHHBIMU LEIAMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUMN MPUEMBI JIOTUUECKOT'O MBIIJIEHHUS - BBIICIISITh
XapaKTepHbIC TPU3HAKK IOHATUM W YCTAaHABIMBATh WX B3aWMOCBSA3b, HCIOJIb30BAaTh
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COOTBETCTBYIOIIME MOHATHUS JJIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHU;

BBEIOMPATh OCHOBAaHUS W KPUTEPUU ISl KIACCU(UKAIIMU BEIIECTB U XUMHUYECKHUX
peakuuii;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4aE€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYX JEHUS (MHIYKTUBHBIC, JACAYKTUBHbBIC, 10 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBIICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHATh B MPOLECCE ITO3HAHUS, HCIOJIb3YEMbIE B XHMHUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPa30BLIBATH MOJIETbHBIC MPEACTABICHUS - XUMUYECKUNA 3HAK
(cMMBOJI) 2JIEMEHTa, XUMHUYecKas (opmysia, YPaBHEHHE XUMUYECKON pPEaKIuu - IMpHU
pellIeHUH Y4YEOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSTHh Ha3BAHHBIC
MOJEbHBIE TPEACTABICHUS JUIsl BBISABICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMbIX
BEIIECTB U XUMUUYECKUX PEAKLIUH.
basoBbie ucciiegoBaTeIbCKUE ACHCTBUA:

BJIaJIETh OCHOBAaMH METOJ0B HAyYHOT'O IIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIUN;
dbopmMynupoBaTh NEIM U 3aJa4d KCCJIEJAOBAHUS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOATENIbHO C(POPMYIMPOBAHHBIE BOIMPOCHI B Kau€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JIJI1 (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3BIBAEMBIX
CYXJICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSITEJIBHOTO TIAHUPOBAHKS U TPOBEICHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOII0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (QopMyaupoBaTh OO0O0OIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTM PE3YJbTATOB HCCIEAOBAaHUS, COCTABIISTH
000CHOBaHHBIN OTUET O MIPOJIETIAHHON padoTe;

MpUOOPETaTh OMBIT YYEHUYECKON UCCIEA0BATEIIbCKON U MPOSKTHOM JesATEeIbHOCTH,
MPOSIBJISITH CITOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIEHOMY TTOMCKY METOOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJOB MMO3HAHMUSL.

Pabora c nndopmanueii:

OPUEHTUPOBATLCA B PA3IMYHBIX HCTOYHUKAX HHGOpMaIU (HAyYHO-TIOMYJIspHas
JUTEpaTypa XUMUYECKOTO COJEp’KaHUs, CIpPaBOYHBIE MocoOus, pecypchl MHTepHeTa),
aHAM3UPOBAaTh WH(MOPMAITUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUUECKH
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIMpPOBaTh 3aMPOCHI U MPUMEHSTH PA3IMYHBIE METO/IbI MIPU TTOUCKE U OTOOPE
uHpopMaru, HeoOXOUMOM TSI BEITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACTIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HUCIOJL30BaHUA  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BbIOMpATh ONTUMAaJbHYIO (OpMy MpeacTaBieHus: MH(popmMauu
(cxemsl, rpadvKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAa4YECTBE CPEJCTBA MPHU paboTe C XMUMHYECKOU
uH(popMaIue: NPUMEHITh MEXIPEAMETHbIE ((PU3NUECKUE U MaTEeMATUYECKUE) 3HAKU U
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CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;
UCIIONb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIUYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmMmyHuKaTMBHbIE YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS:

3a7laBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJ€ Juajora W/Wiu
JUCKYCCHUH, BBICKA3bIBATh HJIEH, (HOPMYIHPOBATh CBOM MPEUIOKEHHUS OTHOCHTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAlMell pe3ysbTaTOB I103HABATEIBHOW JESATENBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU NP BBINOJTHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOThl 1O HMCCIECJOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peai3allMd Y4eOHOro MpoeKTa U (OPMYyJIHUPOBATh BBIBOJBI 110
pe3ynbTaTaM MPOBEIEHHBIX HCCIEAOBAaHUI IyTEM COTJacOBaHUS NO3ULUN B XOJH€
o0cCyX1eHUsI 1 0OMEHAa MHEHUSIMHU.

PerynsitTuBHbIe YyHUBepCaJIbHbIE YUeOHbIE 1eHCTBUS

CaMOCTOSITEJIbHO ~ IUIAHWPOBaTb U OCYLIECTBIIATH CBOIO  IIO3HABATEIIbHYIO
NeSITEIIbHOCTb, OIpeiesis €€ LIeIH U 3a/1a4k, KOHTPOJIMPOBATH U IO MEPE HEOOXOIUMOCTH
KOPPEKTUPOBATh MPEIaraéMblii aJIrTOPUTM JEHCTBUI IPH BHIOJHEHUH YYEOHBIX U
UCCJIEIOBATENbCKUX 3aJ1ay, BbIOMpaTh Haubosee 3(h(PEeKTUBHBINA CIOCOO UX PELIEHUs C
Y4ETOM IOJIy4EHHS] HOBBIX 3HAaHUW O BEUIECTBAX U XUMUYECKHUX PEAKLUSX;

OCYILECTBISATh CAaMOKOHTPOJIb CBOEW JAEATEIBHOCTH HAa OCHOBE CaMOaHalIu3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHbIe pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMHUSD» OTPaXaroT:
c(hOPMHUPOBAHHOCTh TIPEACTABICHHH O XHMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHHUH SIBIICHUUN TTPUPO/IbI, B (POPMHUPOBAHUHN
MBIIIICHUS U KYJIbTYPBl JUYHOCTH, €€ (PYHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHHS] MPAKTUYECKUX 3aJa4 W IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3ZI0POBBIO U IPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAasi BKIIOYAET: OCHOBOMOJIATAOIINE
MOHATUSI (XUMHUYECKUUA DJIEMEHT, aToOM, DJIGKTpOHHass 000JouYKa aToma, MOJIeKYJIa,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas Qopmyiia
(pa3BépHyTas M COKpamiéHHas), MoJib, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIHN
cKeJeT, QyHKIMOHANIbHAS TPYIINa, paauKall, U30MepHUs, ©30MEPbI, TOMOJIOTUYECKUN P/,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA U a30TCOAEp)KAIME COECAUHEHUS, MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi opraHuueckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHUS] MacCChl
BEILIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS,
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JeKaIle B OCHOBE IOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHUH,
dakToNIOTUYECKHUE CBEACHHUA O CBOMCTBaX, COCTaBe, NOIYyYECHHMHM U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEWIIMX OPraHUYECKHX BEUIECTB B OBITY M IMPAKTUYECKOU
NEATEIbHOCTH YEJI0BEKa,;

c(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHble MPHU3HAKKA TOHATHH,
YCTaHAaBIMBAaTh HX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE IIOHATUSA IIPU
OMMCAaHUM COCTaBa, CTPOCHHUSI U IPEBPALIEHUI OPraHUYECKUX COEANHEHNUI;

C()OPMUPOBAHHOCTb YMEHUH MCIOJIb30BaTh XHUMUYECKYI0 CHMBOJIUKY ISt
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOW) (opMys
OpTraHUYECKUX BEIIECTB M YPAaBHEHH XMMHUYECKUX PEAKUUW, U3rOTABIUBATH MOJEIH
MOJIEKYJ] ~OpPraHMYECKHX BEIIECTB JUISI WUIIOCTPAIMM HUX  XUMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(OPMHPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEUIECTB IO MX COCTAaBY U CTPOCHUIO K OMPEACIEHHOMY KJIacCy/TpyIie
COeNMHEHHM  (YraeBOAOPOMAbI, KHUCIOPOA W a30TCOJAEpXKallhe  COEAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTh KM Ha3BaHUS II0 CHCTEMaTHYECKOU
HomeHnkiarype (IUPAC), a Takke NpPUBOIUTH TPUBUAIBHBIC HAa3BaHUS OTIEIBHBIX
OpTraHUYECKUX BEIIECTB (ITUJIEH, MPONWIECH, All€THICH, STUIEHIJIMKOJb, TJIMLEPHUH,
deHon, Qopmanpaerua, aueranbIeruj, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTA,
OJICMHOBAas KUCJIOTa, CTEApUHOBAsI KUCIIOTA, TIIOK03a, (PpyKTO3a, Kpaxmal, LeJI003a,
TJTUITUH);

c(OPMUPOBAHHOCTH YMEHHS ONPEAEIATH BUABI XUMUUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTb ~ YMEHUS NPUMEHATH TIOJOKEHUS TEOpPUU  CTPOCHHUS
opranunyeckux BeniecTB A.M. bBytiepoBa ajii OOBSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENECH PA3JIMYHBIX KIACCOB OPTraHUYECKUX
BeIeCTB (METaH, 3TaH, dTUJICH, MPOMWICH, alleTuieH, OyTaanen-1,3, MeTui0yTaaueH-
1,3, O€H30J, METAaHOJ, A3TaHOJ, ATHJICHIJIMKOJb, TJIMLEPUH, (EHOJI, aleTalbIeTu,
MypaBbUHAsi U YKCYCHasl KHUCIOTBI, IJIIOKO3a, Kpaxmal, LeJUI0J03a, aMUHOYKCyCHas
KHCJIOTAa), WUIIOCTPUPOBATh TI'E€HETUYECKYKD CBSI3b MEXKIY HUMU YPaBHEHHSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(OpPMUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh HICTOYHUKH YTIIEBOJIOPOIHOTO CHIPhS
(HedTh, MPUPOIHBII ra3, yroiib), ClIOCOObI UX NEPEPAOOTKH U MPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB NEPEPAOOTKY;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIYUCIICHUS 10 XUMUYECKUM YPaBHEHUSIM
(Maccbl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa pEeakUuu [0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEUIECTB MM MPOIYKTOB
peaKkiun);

C()OPMUPOBAHHOCTh YMEHHMM BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOAAX
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HAay4YHOTO TMO3HAHMs, UCMOJb3yEMbIX B XUMHUH MPU U3YYEHUH BEIIECTB U XUMHYECKHUX
SIBJICHUW (HAONIOJEHNE, U3MEPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIL30BaTh
CHUCTEMHbIE XMMUYECKUE 3HAHUS IS MPUHATUS PEUICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

chOpPMHPOBAHHOCT, yMEHHUH COOJIOaTh TMpaBWiia TOJH30BAHUS XUMUYECKOMN
NOCYJ10i 1 1abopaTOPHBIM 000PYIOBAHUEM, a TAKKE MpPaBUiIa 0OpalIEHUs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMH TIO BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUM MJIAHUPOBATH U BBITIOJHATh XUMUYECKUN HKCTIEPUMEHT
(mpeBpallieHusT OpPraHWYECKUX BEIIECTB NPU HAarpeBaHUHU, IIOJyYEHHE OTUJICHA W
M3YYEHHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIECTB, JEHATypalus
OCJIKOB MpU HarpeBaHUU, I[BETHHIC PEAKIIMU OEJIKOB) B COOTBETCTBUM C IpPaBHIAMU
TEXHUKA O€30MaCHOCTM MpHU OOpallleHMH C BELEeCTBAaMH H©  Ja0OPATOPHBIM
000py/OBaHUEM, MPEACTABIATh PE3YJIbTAaThl XMUMHYECKOTO JKCIEpUMEHTa B (opme
3aMUCH YPaBHEHHUI COOTBETCTBYIOIIUX peakiui U (OpMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

c(hOPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAJIM3UPOBATh  XUMHUYECKYIO
uH(OpMaIHUIO, OTYyYaeMyI0 U3 Pa3HBIX UCTOUYHUKOB (CpelicTBa MaccOBOUM MH(MOpMaINH,
WuTepHeT u Ipyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBHJIa IKOJIOTHYECKH 11eTIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTU B ILIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYy’Karolle MNPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS Ha >KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAasi cMbICI noka3zarens [1IK,
MOSICHATh HAa TpPUMEpax CrocoObl YMEHBIICHUS U TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

1. O0y4alolMXCsl C OrPaHWYEHHBIMU BO3MOXHOCTSIMH  37I0pPOBBSI:  YMEHHE
MPUMEHSIThH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBIICHUI;

JUTSL CTIETIBIX M CIA0OBUISIIIUX OOYYaIOIIMXCSA: YMEHUE HCIOJIb30BaTh PEIbeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMudeckux Gopmyi.

IIpoBepsiemble TPeOOBaAHUSA K Pe3yJbTATAM 0CBOEHHSI OCHOBHOI 00pa30BaTeILHOM

nporpammsl (10 ki1acc)

Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
IPOBEPSEMOTO o0pa3oBaTeILHON IPOrpaMMBI CPEIHETO OOIIETO 00pa30BaHM
pe3yJibTaTra
1 TeopeTnueckre OCHOBbI OPraHUYECKON XUMUU
1.1 CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA XUMUU B TIO3HAHUU SIBJICHUN
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IpUpOAbL, B GOPMUPOBAHUM MBIIIUICHUS U KYJIBTYPhI JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOTUMOM I PEIICHUS
MPAKTUYECKUX 3a7]a4 U SIKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 37I0POBBIO U MIPUPOJHON cpesie

1.2

Brnagenne cucTeMOW XHMUYECKHMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOIIUE MOHATHS (MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, YIIEPOIHBIA CKEJET,
byHKIIMOHATBHAS rpyIma, pajauKal, n3omepus, W30MEPHI,
TOMOJIOTUYECKUI  PsAJl, TOMOJIOTH, YTJIEBOJAOPOJIbl, KHUCIOPOA- U
a30TcoJiep)KaIllie COCIMHCHUS, OMOJIOTUYCCKH AaKTHBHBIC BEIIIECTBA
(YrieBojsl, KUpPBI, OCIKH), MOHOMED, TOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCJAMHEHHUS); TEOPUHU MW 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHUs OpraHumdeckux BemiectB A.M. bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SA3BIK XUMHUH, (PAKTOJIOTHUYECKUE
CBEIICHUS O CBOICTBaX, COCTaBe, TMOJIYyYeHHUHM U 0€30MacHOM
WCMOJB30BAaHUM  BAXHEUIIMX HEOPTraHUYECKUX U  OPraHUYECKHUX

BEILECTB B OBITY U PAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa

1.3

CdopMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU
MOHATHUM,  yCTAaHAaBIMBaThb  MX  B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHUS NPHU OMUCAHUHM COCTaBa, CTPOCHUS U

MPEBPALICHUN OPTaHUYECKUX COCTUHECHU

1.4

chOpPMHPOBAHHOCTh ~ YMEHUW  HCMOJIb30BaTh  XMMHYECKYIO
CUMBOJIUKY IS COCTAaBJCHUS MOJIEKYJSAPHBIX U  CTPYKTYpPHBIX
(pa3BépHYTOH, COKpamEHHOW) (OPMYT OPTraHMYECKHX BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIMH, W3rOTaBIMBATh MOJEIH MOJIEKYI
OpPraHUYeCKUX BEIIECTB ISl WJUIIOCTpAllMd MX XUMHUYECKOTO U

IIPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMupoBaHHOCTh YMEHHMI YCTaHABIMUBATh MPUHAMICHKHOCTD
U3YYEHHBIX OPraHMYECKUX BEIIECTB MO MX COCTABY M CTPOCHHUIO K

omnpenesNi€HHOMY Kiaccy (rpynmne) coeAuHeHUl (yriieBOAOPOJbL,
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KHCJIOPOA MW a30TCOACPIKAIIUC COCAMHCHHA, BBICOKOMOJICKYJLAPHBIC

COCI[I/IHCHI/IH), JaBaTb UM Ha3BaHMHA I10 CHUCTEMaTHUUYECKOM HOMCHKIJIATypC

(IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACIISTh BHIBI XUMUYECKON CBSI3H

B OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHHIE)

1.6

ChopMupoBaHHOCTh yMEHHUS MPUMEHATH: TOJOXKEHUS TEOPHUH
CTpoeHHus opranuueckux BeniecTB A.M. byTtiepoBa nnsi 0ObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa M CTPOECHHUS; 3aKOH

COXpPaHCHHA MAaCChI BCIICCTB

YI’J'ICBOI[OPOIIBI. KI/ICJIOPOIICOI[GP)K&IHHG H a30TCOACPIKAIINC

OpPraHn4CCKHUC COCAUHCHMAA. BBICOKOMOJICKYJIHPHBIG COCIUHCHUA

2.1

CdopMupoBaHHOCT, YMEHUM MNPUBOJAUTH TPUBUAJBHBIC HAa3BaHMS
OT/ICJIbHBIX OPTraHUYECKUX BEIIECTB (ITHIICH, MPOIUJICH, alleTUJICH,
ATUJICHTJIMKOIb, TIHIEpPUH, (eHosn, dopmanbiaerua, aneraibIerus,
MypaBbHMHAs KHCIJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCJOTAa,
CTeapuHOBasl KHCJIOTa, TJIOKO3a, (pyKTO3a, Kpaxmal, IeJIIIII03a,

TJTUIIMH)

2.2

CdopMupOBaHHOCT, YMEHHMM XapaKTEepHU30BaTh COCTaB, CTPOCHHUE,
bu3uYeCKre W XUMHUYECKHE CBOMCTBA THIUYHBIX MPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTHIICH,
IpOMWICH, aleTuieH, OyraaueH-1,3, mertmnOyramuen-1,3, OeH301,
METAHOJI, 3TAHOJI, STHJICHIJIMKOJIb, TJIMICPHH, (DEHOJI, areTaabIerul,
MypaBbMHAsT M YKCYCHas KHCIIOTBI, TJIFOKO3a, Kpaxmal, IeJIII0JI03a,

AMUHOYKCYCHAsl KUCJIOTa)

2.3

CdopMupoBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3h
MEXKAY  TUIAYHBIMM  TPEACTABUTEISIMH  PaA3JIMYHBIX  KJIACCOB
OPTraHUYECKUX BEUIECTB YPABHEHUSIMUA COOTBETCTBYIOIIMX XUMHUYECKUX

peakiMii ¢ UCMONIb30BAHUEM CTPYKTYPHBIX (popMyl

2.4

CdopMupoBaHHOCTb YMEHUS XapaKkTepru30BaTh HCTOUYHUKHU
YIIEBOJIOPOAHOTO CHIPBS (HEPTH, MPUPOAHBIN T'a3, YTOib), CIOCOObI

uX nepepaboTKU U MPAKTUYECKOE IPUMEHEHHUE MTPOYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéTsl
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3.1

CdopmupoBaHHOCTh yMEHHUH BIAJeTh CUCTEMOM 3HaHUN 00
OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBIX B XUMUH MPHU
M3YYCHUH BEILECTB U XUMHUECKUX SIBJICHUN (Ha0II0/IeHe, U3MEpPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE), UCII0JIb30BaTh CUCTEMHBIE
XUMUYCCKUE 3HAHUSA I8 TPUHATHS PEIICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYalHAX, CBA3dAHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTh yYMEHHI COOJIOIaTh TPaBHJIA TOJIH30BAHMS
XUMUYECKON TOCY/IOM U J1abOpaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe
npaBuiia OOpallleHus ¢ BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKIMSIMU

I10 BBIITOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

3.3

ChopmMupoBaHHOCTh ~ YMEHHMI  IUJIAHUPOBATh W BBIMOJIHSTH
XUMUYCCKUN IKCTICPUMEHT (IIPEBPAIICHIUS OPTaHUICCKUX BEIIECTB MPU
HarpeBaHWM, TIOJIYYCHHE OTWJICHA W W3yYeHHWE €ro CBOWCTB,
Ka4eCTBCHHBIC PEAKIINH OPTaHUYECKUX BEIIECTB, JEHATYpAIlUs OCIKOB
MIpH HAarpeBaHWH, IIBETHBIC pPEAKIMH OETKOB) B COOTBETCTBUH C
MpaBUJIaMU TEXHUKHA OE30MMaCHOCTH TMPHU OOpaIICHUHU C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBaHUEM; NpEACTaBIATh  PE3yJIbTaThl
XUMUYECKOTO  JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIINI U POPMYIUPOBATH BHIBOJIbI HA OCHOBE ITUX

pE3yabTaToOB

3.4

ChopMUpOBaHHOCT, ~ YMEHUH  NPOBOJAWUTH  BBIUMCICHUS IO
XUMUYECKUM YpaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BELIECTBA WJIM NPOAYKTa pPEAKUMU IO HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOT'O U3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

ChopMupoBaHHOCTH ~ YMEHHUM  KPUTHYECKHM  aHAJIM3UPOBAThH
XUMHUYECKYI0 HMH(GOPMAIMIO, MOJYy4YaeMyl U3 pPa3HbIX HCTOYHHKOB

(cpenctea MaccoBoi uHpopmalum, cetb IHTEpHET U apyrue)

3.6

CdopMupoBaHHOCT, YMEHHUM COOJIIOAATh MpaBUiia SKOJOTHYECKU
I1EJIECO00PA3HOTO TOBEJCHUS B OBITY M TPYIOBOU JEATEIHHOCTH B
LENAX COXPAHEHUS CBOErO 3J0pOBbSl M OKPYXKAIOUIEH MPUPOIHOU

Cpcabl, OCO3HABATb OIACHOCTDL BOS,HCfICTBI/I?I Ha JXHMBBIC OpPraHH3MBbI
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onpeneaEHHbIX OPraHMYECKUX BEIIECTB, MOHUMAsl CMBICI MOKa3aTess
[TJK (mpenenbHO JOMYCTUMON KOHIIEHTPALIUH ), TOSACHSITH Ha IPUMEpPax
CIoCcOOBbl YMEHBILICHUSI U TPEIOTBPAIICHHs] UX BPEIHOTO BO3IECUCTBUS

Ha OpraHM3M 4YCJIOBCKaA

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI Kypca «OOmas u HEOpPraHUYECKas XUMUS
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MIPEACTABIICHUN: 0 XUMHUYECKOU COCTaBJISIIOIIEH

€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIA XMMHUHM B NO3HAHUHU SIBJICHUM NPUPOJBI, B
(OpMHUPOBAHNUN MBILUIEHUS U KYJIbTYphl JUUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOIMMOW /I PEIICHHs] MPAKTHUYECKHX 3aJad U HKOJOTMYECKM OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO Y IPUPOJIHOM CPEJIE;

BJIQJICHUE CUCTEMOM XMMHUUYECKHUX 3HAHUI, KOTOpask BKJIKOYAET: OCHOBOIIOJIAraroIne
HOHSTHS (XMMUYECKHUH DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTAIH ATOMOB,
WOH, MOJIEKYJia, MOJIb, MOJSIpPHBIA OOBEM, BaJE€HTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKHCIICHHs, XHMHUYEcKas CBs3b (KOBaJE€HTHas, WOHHAs, MeTaJuIMYecKas,
BOJOPOJIHASI), KpUCTAJUIMUECKash pelI€TKa, THUMbl XUMUYECKUX pEaKIui, pacTBOp,
AJIEKTPOJUTBI, HEANEKTPOJIUTHI, AJIEKTPOJUTUYECKAs JUCCOLMALUS, OKHUCIIHTEID,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON peaKkuu, XUMUUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUs BJIEKTPOJUTUUYECKOM AMCCOLMALMM, Mepuoanydeckuii 3akon JI.W.
MenzeneeBa, 3aKOH COXPaHEHHUs] MAacChl BEILECTB, 3aKOH COXPAHEHUS W NPEBPAILCHUS
DHEPIUU MPU XUMHUYECKUX PEAKLUAX), 3AKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JEXKallhue B OCHOBE IIOHMMAaHUS MPUYMHHOCTH H
CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (PAKTOJOTHUECKHIE CBEICHUS O CBOICTBAaX, COCTABE,
NOJIY4eHUH W O€30MaCHOM HCIOJIb30BAHUM BAXKHEWILIMX HEOPraHMYEeCKUX BEIIECTB B
OBITY M MPAKTHYECKON JIEATEIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHble MPU3HAKUA TOHATHH,
YCTaHaBJIMBAaTh HX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE IOHATUS IPHU
OMKMCAaHUU HEOPTaHUUECKUX BEIECTB U UX MPEBPAILICHUI;

cOpPMHPOBAHHOCTh YMEHUN HCIOJB30BAaTh XUMHUYECKYID CHUMBOJIMKY ISt
cocTaBiieHUs] (OpMYJT BEUIECTB U YPAaBHEHUN XMMHUYECKUX PEAKIMM, CUCTEMATHYECKYIO
HomeHnkinarypy (IUPAC) wu TpuBuanbHbIE Ha3BaHUS OTICIBHBIX HEOPraHUYCCKHUX
BeLECTB (YrapHblii Ia3, YIJIEKUCIIbIM ra3, aMMHAK, raliéHast U3BECTh, HErallI€Has U3BECTD,
MUTHEBAS COJIA, TUPUT U APYTUE);

c(OpPMHUPOBAHHOCT, YMEHHUI OIpEAeNiITh BAJIEHTHOCTh U CTENEHb OKHUCICHUS
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XAMHUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3JIUYHOIO COCTaBa, BUJ XMMHUYECKOU CBA3U
(KOBaJICHTHasi, HOHHAs, METAJUIMYEeCKasl, BOJOPOAHAs) B  COEAUHEHUSIX, THII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOIO BEIleCTBa (aTOMHAs, MOJICKYJIIpHAsi, MOHHAs,
MeTaJuInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN;

c(hOpPMHPOBAHHOCTh YMEHHH YCTAaHABIIMBATh IMPUHAJIC)KHOCTh HEOPTaHUIECKUX
BCIIECTB IO WX COCTaBYy K OMPENCIEHHOMY KIAcCY/TPYIEe COSAUHEHUN (TIPOCThIC
BCI[ECTBA - METAUTBl M HEMETAJUIbl, OKCHJbI, OCHOBAaHWSA, KHCIOTHI, aM(pOTECpHBIC
TUIPOKCHU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH Mepuoanyeckoro 3akona JI.U.
MeHaeneeBa M JEMOHCTPUPOBATh €r0 CUCTEMATU3HPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

chOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX BJIeMEHTOB 1-4 mnepuonoB Ilepmognmdeckold CHUCTEMBI XUMHUYECKHX
anemeHToB J.W. MeHesneeBa, UCIONIb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
(QHEPTreTUYECKUE YPOBHU», OOBSACHITH 3aKOHOMEPHOCTU M3MEHEHHUSI CBOWCTB
XAMHUYECKUX JJIEMEHTOB M MX COEJWHEHUHU MO nepuonam u rpynnam llepmommueckon
CHUCTEMBI XUMHUYeCKUX 3i1emMeHToB JI.J. Menneneesa;

chOpMHPOBAHHOCTh YMEHUM XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIIACCOB, MOATBEPKIAThH CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXK]Y HEOPTaHWYECKMMM BEHIECTBAMHM C IMOMOILIBK) YPAaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

cOPMHPOBAHHOCTh YMEHHUSA KJIACCU(UIUPOBATH XUMUYECKHE PEAKIUU T10
Pa3IMYHBIM MpPU3HAKAM (YHCITY U COCTAaBY PEarupyrolluX BEIIECTB, TEIIIOBOMY d(PdeKTy
peakIuy, U3MEHEHUIO CTeTICHEN OKUCIIEHUS DJIEMEHTOB, OOPATUMOCTH PEAKIIUH, YIACTHIO
KaTaJn3aropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABIISITh YPAaBHEHMSI PEAKIUN Pa3TMYHBIX TUIIOB,
MOJIHBIE ¥ COKPAIIEHHBIE YPABHEHUSI PEAKIIMil HOHHOTO 0OMEHa, YUYUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TU PEAKIUH UAYT 10 KOHLA;

chOpPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  pPEaKIMH,  MOATBEPKAAIOIINE
Ka4ECTBEHHBI COCTAB PA3JMYHBIX HEOPraHMYECKHX BEILIECTB, PACIlO3HABATh OMBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

chOpMHPOBAHHOCTh YMEHUU PacKpbIBaTh CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPECTBOM COCTABJICHUS DJIEKTPOHHOIO OajaHca 3THUX
peaKLnii;

chOpPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOUN
peakuu OT Pa3IUMYHBIX (PAKTOPOB; XapPAKTEp CMEIICHUS XMUMHYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle Harense);

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTePU30BaTh XUMHUECKHUE TIPOIIECCHI, JISKAIINE B
OCHOBE NPOMBIIIJIEHHOIO TMOJYYEHHS] CEPHOM KHUCJIOTBI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U IKOJIOTMUECKUX
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npo0iemMax XUMHUYECKOTO MMPOU3BOICTRA;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHUS C UCIIOJIb30BAaHUEM TTOHITHS
«MaccoBasi J10JIs1 BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOIICHUN ra30B MPU XUMHUYECKUX
peakiMsIX, MacChl BelllecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMU BEUIECTB, TEIUIOBOTO 3(deKTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IPEBPALICHUS U COXPAHECHHUS
SHEPIUH;

chOpMHPOBAHHOCT, YMEHUH CcOOJI0/IaTh MpaBUiia TOJIb30BAHUS XUMUYECKON
NoCyJ10i 1 1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE MPaBUIIa OOpAIICHHS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKILMSIMU IO BHITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTH YMEHUM MJIAHUPOBATH U BBITIOJHATh XUMUYECKUN HKCIIEPUMEHT
(pa3ioxkeHue MEepPOKCUJIa BOJOPOIa B MPUCYTCTBUM KaTalIU3aTOPa, ONPECICHUE CPEJIbI
pPacTBOpPOB BEIIECTB C MOMOIIBIO YHUBEPCAIHHOTO WHAUKATOPA, BIUSHHUE PA3IMYHBIX
(GhaKkTOpOB Ha CKOPOCTh XMMHUYECKOM peaKIuu, peakIilii HOHHOTO 00OMEHa, KaYeCTBEHHBIE
peakiuu Ha cynbgar-, KapOOHAT- U XJOPUJI-aHUOHBI, HA KaTHOH aMMOHUSI, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/1a4 1Mo TeMaM «Metamel» U «Hemeramib») B COOTBETCTBHUH C
paBUJIaMU TEXHUKH O€30MACHOCTU NP OOpAILEHWH C BEUIECTBAMH U JaOOpPaTOPHBIM
000pyOBaHUEM, TPEACTABIATh PE3YJIbTAThl XMUMHYECKOrO JKCIEpUMEHTa B (dopMme
3aMUCH YPaBHEHHUM COOTBETCTBYIOIIUX pPeaKiuii U (OPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCT, ~ YMEHUH  KPUTHUYECKHM  AHAJM3UPOBATh  XUMHYECKYIO
uHoOpMaIMIOo, TOMy4yaeMyl0 M3  pa3HbIX HMCTOYHUKOB (CpElCTBA  MacCOBOM
KOMMYHUKaIu, THTEepHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBHJIa IKOJIOTHUECKH 11eTIeCO000Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTU B ILIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpY’)KaroIEeW NPUPOJHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha KUBBIC
OpraHu3Mbl ONpPEIETEHHBIX BEIIECTB, MOHMMAas cMbich nokazarens [IJIK, nmoscHATh Ha
npuMepax CrnocoObl YMEHBIIEHUs] W MPEIOTBPAICHUS] MX BPEIHOTO BO3JEHCTBHUS Ha
OpraHu3M YeJIOBEKa;

U1 O0y4aloIMXcsi C OTrPaHUYCHHBIMH BO3MOKHOCTSIMU  3JIOPOBBS: YMEHHUE
MIPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHMS BEIIECTB U XUMHUYECKUX
SIBIICHUI;

JUISL CJIETIBIX W CJIA0OBHJISIIIMX OOYYaIOIIMXCS: YMEHHE HCIIOIb30BaTh PebeHO
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins ais 3anucu xumudeckux Gopmyi.

IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM

nporpammsl (11 kiacc)

Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSAEMOT0 o0pa3oBaTeabHOI MPOrpaMMbl CPEeIHETO 00IIero 00pa3oBaHus
pe3ynbTara
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TGOpCTI/I‘ICCKHe OCHOBBI XUMHUH

1.1

Brnagenune cucteMorl XMMUYECKHX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATUSA  (XUMHYECKUH  DJIIEMEHT,  aToM,
DIIEKTPOHHAsT 000JI04Ka aroma, S-, p-, "/-dJIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJEKyJla, BaJIEHTHOCTh, SJIEKTPOOTPUIATEIHLHOCTD,
CTEIIEHb OKHCIICHMS, XUMHUYECKas CBsA3b, MOJIb, MOJIApHAs Macca,
MOJISIDHBIN O0BEM, KpUCTAUIMUECKash PEMIETKA, THUIBl XUMHUYECKHUX
peakiui (OKUCIUTETHLHO-BOCCTAHOBUTENBHBIE, 9K30- u
HHAOTEPMUYECKUE, PEAKIIM HOHHOTO 0OMEHA), pacTBOP, AJIEKTPOIUTHI,
HEDJIEKTPOJUTHI, AJICKTPOJUTHYECKAsT JUCCOIMALIUS, OKUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW PpEAKIHUH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUSA  DIEKTPOJIUTUYECKOU
nucconmanny, Ilepuonnuecknit 3akon J[.MI. MeHneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUH,
(akTOIOTHYECKHUE CBEIEHUS O CBOWCTBaX, COCTaBe, MOJYyYEHUU U
0€30IMaCHOM HCIOJIb30BAHUM BAXKHEUIIIMX HEOPraHWUYECKUX BEIECTB B

OBITY M MPAKTHUYECKOM JIEATETLHOCTH YeJIOBEKa

1.2

CdopMupoBaHHOCTh YMEHUH BBISIBIATh XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX IOHATHH, NPHUMEHSATH COOTBETCTBYIOLIUE
IIOHATHS IIPUA OIMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX BELIECTB
U WX NPEBPALICHUN; BBIABIATH B3aWMOCBS3b XMMHUYECKHX 3HAHUU C
NOHATHUAMU M MNPEACTABICHUSAMM JIPYIUX E€CTECTBEHHOHAYYHBIX
IPEAMETOB

1.3

Branenre OCHOBHBIMM METOJIaMH HAyYHOT'O MO3HAHUWS BEIIECTB U
XUMUYECKUX SBJICHUU (HAOMIOJEeHUE, U3MEpPEHUe, DKCICPUMEHT,

MOJICTUPOBAHUE)

1.4

CdopMUpOBaHHOCTH YMEHUN OMPEACNISITh BAJCHTHOCTh U CTEICHb
OKHCJIEHUSI XHMHWYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIUYHOIO
COCTaBa, BHJ  XHMHYECKOW  CBS3M  (KOBaJCHTHas, HWOHHAsi,
MeTaJTMYECKasi, BOJOPOIHAS) B COCAMHEHUAX, THUI KPUCTAITMYECKON
PEIETKN KOHKPETHOI'O BEIIECTBA (aTOMHAasl, MOJICKYJIIpHAsi, UOHHas,

MeTaTnIecKas )

1.5

ChopMupoBaHHOCTh yMEHUN OMNpENENsITh XapakTep Cpelasl B
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BOJHBIX paCTBOpax HCOPTraHUICCKUX COCI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XUMHYECKUE
pEeaKIMy TI0 Pa3IMYHBIM TPU3HAKAM (YHUCITy M COCTaBY pearupyrommx
BEIIECTB, TEIIOBOMY OJG(dEKTy peakiuu, HW3MEHEHUIO CTereHen

OKHCJIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKLIUU, YUACTHIO KaTaIU3aTopa)

1.7

ChopMupoBaHHOCTP yMEHUH COCTaBIATH YyPAaBHCHUS PEAKIIHMA
Pa3IMYHBIX THUIIOB, TMOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS pPEaKIUn
MOHHOTO OOMEHA, YUUThIBasl YCIOBUS, MPU KOTOPHIX 3TU PEAKIIUU UIYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTD YMEHHUM IPOBOIUTH peakiuu,
MOATBEPKIAIONINE KAaUeCTBEHHBI COCTAB PA3IMUYHBIX HEOPTaHUYECKUX
BEILIECTB, PACMO3HABATh OMBITHBIM IMyTEM HMOHBI, NIPUCYTCTBYIOIIHNE B

BOJHLBIX PACTBOPaX HCOPTraHNYCCKNX BCIICCTB

1.9

CdopmMupoBaHHOCTH YMEHHU pAacKpbIBaTh CYILIIHOCTb
OKHCIIUTEIIBHO- BOCCTAaHOBUTEJIBHBIX  pEaKLMU IIOCPEICTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O Oajranca 3TuX pGaKHI/Iﬁ

1.10

CdhopMUpOBaHHOCTL yYMEHUM OOBSACHITH 3aBUCHUMOCTH CKOPOCTH

XUMUYECKOMN peakKIuu OT Pa3IuvHbIX (aKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUM OOBICHATH XapaKTEP CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunuun Jle [arense)

OO01mast 1 HeOpraHuYeCcKask XUMHUS

CdopmupoBaHHOCTh YMEHUHN packpbiBaTh cMbIcH [leproanueckoro
3aKOHa JI.. MenneneeBa 51 JIEMOHCTPUPOBATH
ero
CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYI0O M MPOTHOCTUYECKYIO

byHKIIIH

2.2

ChopMUpOBaHHOCT, YMEHUW  XapaKTEPHU30BaTh  JJICKTPOHHOE
CTPOEHHE  aTOMOB  XHUMHUUYECKMX  JJeMEeHTOB 1-4  mepuoaoB
[Tepunoanueckoit cucrembl xuMuueckux 3nemeHtoB JI.M. Menneneena,
UCTONB3ys  TOHATUS  «S-, p-, [-3IeKTpOHHBIE  OpOUTAINY,

CQHCPIreTUICCKNUEC YPOBHMN, 00BACHATH 3dKOHOMCPHOCTHU N3MCHCHUA
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CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCIMHEHUM MO TIEPUOJaM U TpyIirnam

[lepunoanueckoit cucrembl xumMuueckux 3mneMeHToB .M. MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
NOJATBEPXKIATh  CYIIECTBOBAaHWE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPTaHUYECKUMHU BEIIECTBAMU C TIOMOIIBIO

ypaBHEHUI

COOTBCTCTBYIOIIINX XUMHWYCCKUX peaKuHﬁ

2.4

CdopMupoBaHHOCTh YMEHHMI YCTAHABIMBATh MPUHALIECHKHOCTD
HEOPraHMYECKHUX BELIECTB II0 MX COCTAaBY K OMNPENECIEHHOMY Kiaccy
(rpynmne) coeauHeHUi (MpPOCThIE BEIIECTBA - METAUIBI U HEMETAJLIbI,

OKCHIbI, OCHOBAaHM, KMCJIOTHI, aM(l)OTepHBIe TUAPOKCUEI, COJ'IPI)

2.5

ChopMUPOBAaHHOCTh ~ YMEHHMH  HUCIOJNB30BaTh  XUMHYECKYIO
CHMBOJIMKY [JII COCTaBieHHs (OPMyYJ BEIIECTB H YPaBHEHHM
XMMHAYECKMX peakiui, cucremMarndeckyro HomeHkinatypy (IUPAC) u
TPUBHAJBHBIC HA3BaHUSA OTACABHBIX HEOPraHHMYECKUX  BEIIECTB
(yrapHslii Ta3, YIJICKUCIbIA ra3, aMMHaK, TaliéHas n3BeCTh, HeralIéHas

U3BECTh, IUThEBAS COAA, TUPUT U IPYTHUEC)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KIAATh  CYIIECTBOBAHME  TIE€HETUYECKOW  CBSI3M  MEXKIY
HEOpraHUYeCKUMU BELIECTBAMU C OMOUIBIO

YPaBHEHUMN

COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN

2.7

ChopMUpOBaHHOCT, ~ YMEHUW  IUIAHUPOBATh W BBINOJHATH
XUMUYECKUN DJKCIIEpUMEHT (pasfio)KeHHEe TMEePOKCHia BOJOpPOJa B
MPUCYTCTBUU KaTaIu3aTopa, ONpeIeSICHUE CPe/ibl paCTBOPOB BEIIECTB C
NOMOIIBIO  YHUBEPCAJIBHOIO HMHAMKATOPA, BIMSHUE PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW PpEAKIUW, PEAKIMd HOHHOTO

oOMeHa, KayeCTBEHHbIE peakuuu Ha cyiabdar-, KapOoOHAT- U
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XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHWUS, PEUICHUE IKCIIEPUMEHTAIbHBIX

3amay no teMam «Metamwe» U «HemeTaiel») B COOTBETCTBHM C

paBUJIaMH TEXHUKU O€30IMaCHOCTH MpH OOpalleHUH C BEleCTBaMHU U

71a60paTOPHBIM 000PYAOBaHUEM; NPEACTABIATh  PE3YyJIbTATHI
XUMHYECKOTO

JKCIIepUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIHUX

peakmii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE 3TUX PE3yJIbTATOB

2.8

CdopMupoBaHHOCT, YMEHHH COOMIOJaTh MpaBUjia MOJb30BAHUS
XUMUYECKOM  TMOCyIoM W J1abOpaTOpHBIM
000pyIOoBaHUEM,
a TakXe IpaBWia OOpAIllEHHsS C BEIIECTBAMU B COOTBETCTBUM C

HHCTPYKIHUAMHU I10 BBIITOJIHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH yMEHUH  XapakTEepU30BaTh XUMHUYECKHE
MIPOILIECCHI, JIEKAIIUE B OCHOBE NMPOMBIIUIEHHOTO IMOJYYEHUSI CEpHOMU
KHCJIOTBI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUA 00
oOlMX HAyYHBIX TMPUHIUNAX W  OKOJOTUYECKHX MpobdieMax

XUMHYCCKOI'O ITPOU3BOACTBA

XUMUS U )KU3Hb. PacyéTrl

3.1

CdopMupOBaHHOCTH MPEACTABICHUN 0 XUMHUECKON COCTABJISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SIBJICHUM
pUPOJbl, B (POPMUPOBAHUN MBIIIJICHUS M KYJIbTYpbl JIUYHOCTH, €&
(GYHKIIMOHATBHOM  IPaMOTHOCTH, HEOOXOJMMOM  JJIi  PEIICHUS
MPaKTUYECKUX 3aJa4 U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIIECHMS K

CBOEMY 3JI0OPOBBIO U IIPUPOTHON Cpelie

3.2

ChopMupoBaHHOCTH ~ YMEHHUM  KPUTHUECKHM  aHAJIM3UPOBAThH
XUMHUYECKYI0 HH(POpPMAIMIO, TMOIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHUKAIMU, ceThb IHTEPHET U ApyrUe)

3.3

CdopmMupoBaHHOCTh YMEHHI COOMIOAATH MpPAaBUIIA KOJIOTHUYECKH
1[e1ecCO00pa3HOro0 TOBEIEHUSI B OBITY M TPYAOBOM AESITENBHOCTH B

LEJSAX COXPAHEHUSI CBOETO 370POBbS U OKPYKAIOLIEH MPUPOIHOM Cpeabl

3.4

Oco3HaBaTh OMNACHOCTH BOSI[GI\/'ICTBI/ISI Ha JKHMBBIC OpPraHHU3MBbI
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OHpeI[eJIéHHBIX BCIICCTB, ITIOHMMAasA CMBICII ITOKA3aTCJIA H,)_—[K, ITOACHATD
Ha IIpuMCpax CITOCOOBI YMCHBIICHUSA U IMMPCAOTBPAIICHUA UX BPCIHOI'O

BO?)I[CﬁCTBHH Ha OpraHuU3M 4YCJIOBCKa

3.5

CdopMupoBaHHOCTh ~ YMEHHI IPOBOJUTH BHIYHCIICHUS

C HCIOJIb30BaHUEM TIOHSATHS «MaccoBasi JOJisi BeIIeCTBa B
pacTBOpe», 0ObEMHBIX OTHOIICHUI T'a30B NMPU XUMHUYECKUX PEAKIMIX,
Macchl BellecTBa WM 00bEMA ra3oB IO HM3BECTHOMY KOJIHMYECTBY
BEILIECTBA, MAacce€ WU O00BEMY OJHOIO M3 YYAcCTBYIOLIMX B PEaKUUU
BEILIECTB, TEIIOBOIrO A(h(PeKTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHUs

MacCChbl BCHICCTB, IPEBPAICHNA 1 COXPAHCHUSA SHCPIUK
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IIpoBepsiembie Ha EI'D mo xumuu TpedoBaHusi K pe3yJibTaTaM 0CBOCHUSI OCHOBHOM

o0pa3oBaTe/ibHOI MPOrPaMMbI CpeIHero o0mero 00pa3zoBaHusi

Kon [IpoBepsiembie TpeOOBaHMS K MIPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
poBepseMor | OCHOBHOHM 00pa3oBaTeibHOM IPOrpaMMbl CPETHETO O0IIEr0 00pasoBaHus
0
TpeOOBaHMS
1 Brnanenue cucreMoit XuMHUUYECKUX 3HAHHUM, KOTOpas BKJIIOYACT:
1.1 OCHOBOIIOJIAraroIIre MOHATHS (XUMUYECKUN dJIEMEHT, aTOM, H30TOTIbI,

ANICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIT ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHME aToMa, HWOH, MOJEKYyJa,
BaJIECHTHOCTb,  3JEKTPOOTPHUIATENBHOCTh,  CTEIEHb OKHUCJIEHUS,
XUMHUYECKast CBs3b (O- M J-CBSI3b, KpaTHBIE CBSI3U), TMOpUIM3ALUSA
aTOMHBIX OpOUTaJIel, KpUCTAJTMYECKAs peléTka, MOJlb, MOJISIpHAas Macca,
MOJISIpDHBIA O0OBEM, MOJIIpHAs KOHIIEHTpalus, pPacTBOpPbI (MCTHHHBIE,
JUCHIEPCHBIE  CUCTEMBI),  KPUCTAUIOTUIPAThI,  YIJIEPOAHBIACKEET,
(yHKUMOHATIbHAS TPYMIa, pajvKail, U30MEpbl, CTPYKTypHas (opmyia,
uzoMepusi  (CTpyKTypHas, reoMeTpuueckas (Luc-,TpaHCU30MEPHS ),
TOMOJIOTUYECKUA  Psifi, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOA- H
a3oTcojiepXkallie COECIUHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BELIECTBA
(yrneBomawl, KUpBI, OCIKH), MOHOMEpP, TOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE  COCAUHEHMsI, KPEKHUHI, pU(OPMHUHT, THUIIbI
XUMUYECKUX peakuuid (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
HIOTEPMUYECKUE, PEaKIIMM HMOHHOTO OOMEHa, TOMO- U TeTepOreHHbIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JAUCCOLUALINS, CTENEHb JAMCCOLUMALNNA, OKUCIUTEb,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XMMUYECKOW PEAKIUHCKENET,
(GbyHKUHOHATIBHAS TPYIIA, pajuKan, U30Mephl, CTPYKTypHas ¢dopmyIa,
uzoMepusi  (CTpykTrypHasi,  reomerpuueckas  (uuc-,
TPAHCU30MEPHSI), TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YTJIEBOIOPOABI,
KHUCTIOPOJI- M a30TCOJIEPKAIUE COCAMHEHUS, OMOJIOTHYECKH aKTUBHBIE

BellecTBa (yrieBOAbl, KUPBI, OENKH), MOHOMED, MOJIUMEP, CTPYKTYpPHOE
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3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS, KPEKUHT, PUPOPMUHT, THUIIbI
XUMUYECKUX pPeakiuid (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, JK30- U
HHAOTEPMUYECKUE, PEaKIIMM HOHHOIO0 OOMEHAa, TOMO- U TeTepOreHHbBIE,
oOpaTUMble U HEOOpaTUMBIE), PACTBOP, IJICKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAsT JAUCCOLUALINS, CTENEHb JAUCCOLMALUU, OKUCIUTEb,
BOCCTAHOBUTENb, DJIEKTPOJW3, CKOPOCTh XHWMHUYECKON  peakiuH,

XUMHUYECKOE PAaBHOBECHUE)

1.2

TEOPUU U 3aKOHBI (TEOpUS] XUMHUYECKOTO CTPOCHUS OPraHUYECKHUX
BemectB A.M. bytiiepoBa, Te€Opusi 3IEKTPOJUTHYECKOW NUCCOLUALINU,
[Tepuomuueckuii 3akon J[.M. MeHnneneeBa, 3aK0OH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKHMN SI3bIK XUMHUU, MHUPOBO33PEHUYECCKUE
3HAHMS, JEXKaIUe B OCHOBE NMOHMMAHMS NMPUUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SIBJICHUM, COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJLIPHOM U HAAMOJICKYJIIPHOM YPOBHAX

1.3

MMpCaACTaBJICHUA (0) MCXaHHu3Max XUMHYCCKHUX peaKHI/II\(JI,
TCPMOANHAMHUYCCKHUX U KHHCTHYCCKUX 3dKOHOMCPHOCTAX UX IIPOTCKAHUA,

0 XUMHNYCCKOM PaBHOBCCHH, JUCIICPCHBIX CUCTCMAX

1.4

(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, IIOJIYYCHHH U
0e30MacHOM  MCIIOJIb30BAaHUM  BAXKHEHIIMX  HEOPraHMYECKUX U

OpPraHMYCCKUX BCIICCTB B 6BITy u HpaKTHqCCKOﬁ ACATCIIBHOCTHU YCIOBCKA

1.5

oOlIue Hay4dHble MPUHUUIIBI XUMHYECKOrO0 MPOM3BOJICTBA (HAa MpUMeEpe
IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMMaKa, METAaHOJ]a, MepepadOTKH

He(TH)

CdopMuUpOBaHHOCTH YMEHUM BBISBIISTH:

2.1

XapaKTCPHBIC ITPU3HAKU U B3AMMOCBA3b N3YUCHHBIX HOHHTHﬁ, IMPUMCHATD
COOTBCTCTBYIOHIMC TIOHATHUA IIPpU OIMMCAHUHW CTPOCHUSA U CBOMCTB

HCOPraHNYCCKHUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aUMOCBSI3b XMMHUYCCKUX 3HAHUM C MOHATUSIMU U MpcaACTaBJICHUAMUA
APYyrux npeaMcToB AJIA 0oyice OCO3HAHHOT'O MOHMMAHHUSA U OOBICHEHUS
CYIHOCTH MAaTCPHUAJIbHOTO €AMHCTBA MHUPa

CdopMHUpOoBaHHOCTH YMEHUS HUCTIOTH30BATh:

HAaMMCHOBAHUA XUMHWYCCKHX COCI[I/IHGHI/Iﬁ MCXKIYHAapOAHOI0 COrO3a
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TGOpeTI/I‘{CCKOﬁ u HpHKHaHHOﬁ XUMHH U TPUBUAJIBHBIC HA3BAHUS BCIICCTB,
OTHOCAIINXCA K U3YUCHHBIM KJIaCCaM OPraHMYCCKHUX W HCOPTAaHHUYCCKHX

COeIMHEHUN

3.2

XUMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJICHUs (POPMYJT HEOPraHUUYECKUX
BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U

CKEJIETHBIX ) (hOPMYJT OPTaHMYECKUX BEIIECCTB

CdopMupoBaHHOCTH YMEHUS KIACCUPUITUPOBATD:

HCOPraHN4CCKUC BCUICCTBA, CaMOCTOATCIILHO BI)I6I/IpaTB OCHOBAaHUA U

KPUTEPHUH JJIs KJIacCU(PHUKAUN N3YYAEMbIX XUMUYECKUX OOBEKTOB

4.2

OpraHM4CcCKHE BCHOICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA U

KPUTEPHUH IJIs KJIaCCU(PHUKAUU U3YIaeMbIX XUMUYECKUX O0OBEKTOB

4.3

10 PA3JIUYHBIM NpHU3HAKAM (YUCITY U COCTABY PEarupyromiux BEIIECTB,
TerioBoMy 3G(eKTy peakiuu, H3MEHEHUIO CTENeHEeW OKHUCIICHUS

QJICMCHTOB, O6paTHMOCTI/I pCakunun, y4aCTHUIO KaTaJ'II/I3aTOpa)

ChopMUpOBaHHOCTh ~ YMEHHUS  XapaKTEPHU30BaTh  JIJIEKTPOHHOE
CTpO€HHE aTOMOB (B OCHOBHOM M BO30YXKIEHHOM COCTOSTHUM) U HMOHOB
XUMH4YecKux 3nemeHToB 1-4 mepuonoB Ilepuonunueckoit cucremst [I.H.
MemnpeneeBa u ux BaJICHTHBIC

BO3MOYKHOCTH, UCIIOJIB3YSI MOHSITUS

S-, p-, M-3nexTpoHHBIE OPOUTAITN, SHEPTETUICCKHE YPOBHU

CdopmMupoBaHHOCTb YMEHUS OOBSICHATH 3aKOHOMEPHOCTU U3MEHECHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX MMM COCAMHEHHH II0

Nepuoaam M rpyIrmam

CdopMUpOBaHHOCTh yYMEHHUSI COCTaBIATH YPABHEHHS] XUMHUYECKUX

PEaKUH U PaCKPbIBAaTh UX CYIIHOCTH:

7.1

OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MoCcpeacTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITUX PeaKIui

7.2

YpaBHCHUA peaKuHﬁ Pa3JIMYHBIX THIIOB, IIOJHBIC H COKpaH_IéHHBIG
ABHCHMUA eaKHI/Iﬁ HOHHOI0 0OMeHa HUTbIBasA yCIOBUA, IIPHU KOTOPBIX
>

9THU pCaKIH UAYT 10 KOHIA

7.3

peakuuii THIPoJIM3a, peakuil KOMIUIEKCOOOpa3oBaHus (Ha mpumMepe
TUJPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUSA)
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CdopMupoBaHHOCTH YMEHUS MOATBEPKIATh:

Ha KOHKPETHBIX NPHUMEpPAx XapakTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OpPTaHMYECKUX COEIMHEHUH OT KpaTHOCTH U THIMA
KOBAJICHTHOM CBSA3M (0- M JI-CBSI3H), B3AMMHOI'O BJIMSIHUSL @aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJIaX, & TAKK€ OT OCOOCHHOCTEH pealn3alyy pa3IndHbIX

MEXaHU3MOB IIPOTEKAHUS PEAKIIUI

8.2

XapaKTCPHBIC XHUMHYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMH

OKCIICPUMCHTAMHU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHWYCCKHUX peaKHI/Iﬁ

CdopMupoOBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U BaXKHEHIITHE
CBOMCTBA BEIIECCTB, NPUHAMICKANMX K ONPEACIEHHBIM KjaccaM |
IpYyIIaM COeIUHEHUMN (IIPOCThIE BEIIECTBA, OKCHIbI, THIPOKCUIBI, COJIH;
YTJIEBOJIOPO/IBI, MPOCTHIE 3PUPBI, CHUPTHI, (DEHOJIBI, abJIETHIbl, KETOHHI,
KapOOHOBBIE KHUCIIOThI, CJIOXKHBIC 3(QUPBI, KUPBI, YTIEBOJbI, AMHUHBI,

AMUHOKHUCIIOTBI, OCIIKH )

10

CdhopMUpOBaHHOCTh YMEHHUSI MPOBOJUTH PACUETHI MO XMUMHUYECKUM
dbopmMyllaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIHUM C HUCIMOIb30BaHUEM

(bU3MYEeCKUX BEJIMYUH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTAa PEAKIUHU, E€CIH
OJIHO W3 HCXOJHBIX BEIIECTB JaHO B BHUAE PAcTBOpa C OMpPEAETIEHHON
MacCOBOM J10J1€¥l pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET

IPUMECH )

10.2

MacCcoBOU W 00BEMHOMN JT0JIM, BBIXO/a TPOAYKTa PEeaKInu

10.3

Ter10Boro d(pdekra peakuia

10.4

00BEMHBIX OTHOIIIEHUH Ia30B

10.5

0 HAXOXKJICHUI0 XUMUYECKOU (POpMYJIbI BEIIECTBA

11

Bnagenue cuctemon 3HaHUM O METOJAaX HAYYHOI'O ITO3HAHUS SIBJICHHUI
MPUPObI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE MPUMEHSTh
ATU 3HAHUS TPU IKCIEPUMEHTATLHOM HCCIEAOBAHUM BELIECCTB WU IS
OOBSICHEHUS XUMHUYCCKUX SBICHHH, HMEIONIUX MECTO B IIPUPOJIE,

Hp&KTH‘IﬁCKOﬁ JIEATEIIbHOCTH Y€JI0BEKA 1 B IOBCEAHEBHOM KM3HHU

12

CdopMupoBaHHOCTh YMEHUS TPUMEHSTH (MCIIOJIL30BaTh) 3HAHUS O

COCTaBE M CBOMCTBax BCIICCTB AJId BKCHepHMeHTaHLHOﬁ ITPOBCPKU
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T'uIoTc3 OTHOCHUTCIIBHO BaKOHOMepHOCTCﬁ MMPOTCKAHUA XHMHUYCCKUX
pCaKHI/Iﬁ U IIPOTHO3HUPOBAHUA BO3MOXXHOCTEH HX OCYIICCTBJICHUA,
CHUCTCMHBIC XHUMHWYCCKHUC 3HAHUA I OOBSCHCHUSA U IMPOTrHO3UPOBAHUA
HBHGHHﬁ, HUMCIOIMIUX CCTCCTBCHHOHAYYHYIO IIpUPOAY, MIJIA IIPUHATHA

I'PaMOTHBIX pGIIICHHﬁ HpO6JI€M B CUTyallUsAX, CBA3AHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh YMEHHUS IITAHUPOBATH U MPOBOJAUTH XUMUUYECKHIMA
HKCHEPUMEHT (MOJYyUYCHHE W H3YyUYCHUE CBOWCTB HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, KauyeCTBEHHBIE pEaKIMU YTrJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJCOJEPKAIINX OPraHUYECKUX BEIECTB,
pelieHue AKCTIIEPUMEHTAIIbHBIX 3aja4 o pacrio3HaBaHUIO

HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM MTPaBUII
Oe3omacHoro  oOpaieHus C  BemecTBaMU U JabOpaTOPHBIM

obopynoBanueM; GOpMyIUPOBATH LIETU UCCIIECIOBAHUS; IPEACTABIIATh
B pasnmuyHOM ¢dopMe pe3yabTaThl JKCIEPUMEHTA, aHAIM3UPOBATh U

OLCHHUBATDH UX JOCTOBCPHOCTDH

14

ChopMHupoBaHHOCTh YMEHHUSI OCYLIECTBIISITh I€JICHAIIPaBICHHBIHI
MOUCK XMMHUYECKON MH(POPMALIMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U
yueOHO-Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBOM HH(OpManuu, ceTh
WHTepHeT © ApyrHe), KPUTHYECKHM AHAIU3UPOBATH XUMHUYECKYIO
uH(popmamuio, nepepadarbiBaTh €€ W HCIHOJIb30BaTh B COOTBETCTBHM C

MOCTaBJICHHOM y4eOHO 3a1aueit

15

NJEATENBLHO

CdopMupoBaHHOCTh YMEHHSI ~ TPOTHO3UPOBATH,  AHAJIU3UPOBATH

U OIIEHMBATh HHPOPMALIMIO C TO3ULUN FKOJIOTMYECKON O€30MaCHOCTH
MOCJICJICTBUNM OBITOBOM WM TPOM3BOACTBEHHOM MEATEILHOCTH YEIOBEKa,
CBSA3aHHOW C mepepaboTKol BemecTB; CHOPMHUPOBAHHOCTh YMEHUH
OCO3HaBaTh  ONACHOCTh  BO3JCWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI IIOKAa3aTelsl NpPENesIbHOU
JIOTTYCTUMOW KOHIIEHTpAIlMK, W TOSICHATH Ha TPUMEpPax CIoCcoObI
YMEHBIICHUS U NPEIO0TBPALLIECHHS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M

YCJIIOBCK

a
. Tb YYUTENA C YYETOM MPOIrPAMMBI BOCIMUTAHUA
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JEATEJIBHOCTbD YUUTEJIA C YUETOM ITPOT'PAMMBI BOCITUTAHU A
YCTAHOBJICHHUE IOBEPUTEIILHBIX OTHOIICHUN MEXKy YUUTEIIEM U YUYCHUKAMU,
CIIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPHUSTHIO 00yYaIOIIMMHUCS TPeOOBaHUI U MPOCKO
yUUTeNs, IPUBJICUCHUIO X BHUMaHUS K 00CyX1aeMoil Ha ypoke HHpopMaluu,
AKTUBU3AIlMU WX TTO3HABATEIBLHOMN JEATEIbHOCTH;

(dopMHpOBaHKE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO HAYKH M OOIIECTBEHHON MPAKTHUKH;

IMPUBJICYCHUC BHUMAHHWA IKOJIbBHUKOB K ICHHOCTHOMY ACIICKTY M3Yy4YdCMbIX Ha
YPOKax HBJICHI/II;'I, HHHUIIUHUPOBAHUC O6CY)KI[€HI/I$I, BBICKA3bIBaAHUA O6yanOHIHMI/IC$I CBOCTO
MHCHUA,

oprasusanys padoTsl 00y4JaroIIMXCs C OJIy4aeMOi Ha YPOKE COLIMAIbHO 3HAYMMOMN
uH(popmanue;

Pa3BUTHC MOPAJIbHOT'O COSHAHUA U KOMIICTCHTHOCTH B PCIICHUN MOPAJIbHBIX
HpO6JI€M Ha OCHOBC JIMYHOCTHOI'O BI)I60pa;

HCIIOJIb30BaHNE BOCTIMTATEILHBIX BO3MOXKHOCTEH Cofep KaHUsl y9eOHOro mpeaMeTa
gyepes Moa00p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS, 3244 JIJIS PEIICHUS,
MpOOJIEMHBIX CUTYallUM JIJIs1 0OCYKJICHHS B KJIACCE;

(dopMHpOBaHNE KOMMYHUKATUBHBIX KOMIETEHIINI B OOILIEHUN U COTPYAHUYECTBE CO
CBEPCTHUKAMY,

IpPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX (POpM pabOThI ¢ 00YUAIOIUMUCS:
WHTEJUIEKTYaJIbHbBIX UT'P, CTUMYJIUPYIOIINX MO3HABATEIbHYI0 MOTUBALIMIO IKOJbHUKOB;
JMCKYCCHH, KOTOPBIE JAI0T 00Yy4arOIUMCsI BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOIO JIUAJIOTa; TPYIIOBON pabOThI UM pabOTHI B Mapax, KOTOPhIC y4aT
KOMaHJTHOM pa0oTe 1 B3aUMOJICHCTBHUIO C IPYTUMU JACTHMU;

dbopMHUpOBaHE OTBETCTBEHHOT'O OTHOIIEHUS K YIYCHUIO, TOTOBHOCTH H
CITOCOOHOCTH O0YYArOIIUXCS K CAMOPA3BUTHIO U CaMO00pa30BaHUIO;

(dbopMHpOBaHKE OCHOB 3KOJIOTMYECKON KYJIbTYpbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOI'O MBIIIICHHUS;

dbopMHpoBaHrE OCO3HAHHOTO, TOOPOKETATETHHOTO U YBAKUTEIHBHOTO OTHOIIIEHUS
K IpyrOMYy Y€JIOBEKY, €r0 MHEHHIO;

noOyK/IeHre 00yJaroIUXCcsl COOMI0aTh Ha YPOKE OOIIETPUHITHIE HOPMBI
MIOBENICHUS, TIPAaBUJIa OOIICHHUS CO CTAPIIMMHU M CBEPCTHUKAMU, IIPUHITUTIBI y4eOHOU
JTUCIMILTAHBI 1 CAMOOPTaHU3allNY;
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(dopMupoBaHKE IIEHHOCTH 370POBOT0 U 6€30MacHOr0 00pasa *KU3HU, OCBOCHHE
MPaBUJI UHAUBHUIYAIEHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B YPE3BBIYAITHBIX
CUTYaIUsX, YTPOKAIOIIUX KU3HU U 3J0POBbIO JIFOJIEH ;

HCIIOJIb30BAaHME BOCITUTATENBHBIX BO3MOKHOCTEN COAEPKAHUS yUeOHOTO
peaMeTa yepes3 IEMOHCTPALUI0 00yYaroIUMCs IPUMEPOB OTBETCTBEHHOI'O
IPa)X1aHCKOTO MOBE/ICHHUS.
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10 KUIACC

Ne ni/n | HaumenoBanue pasaeinos | Kosmuecrso | IIporpamMmmHoe cogepskanue OcHoBHbBIE BUIbI 0P
U TeM y4e0HOro 4acos NAeATeJbHOCTH
npeaMera 00y4aronuxcs

Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM

1.1 [IpenMeT opraHuYecKoi 3 bubmmoreka [JOK
xumuH. Teopust CTpoeHHS https://m.edsoo.ru/7f41837c
OpPraHUYECKUX
coenuHeHui A.M.
byrneposa
IIpenmer oprannyeckou 1 [IpenMer opranuueckoil XuMuu: eé PackpeiBath cMBICIT
XUMHU: €€ BOBHUKHOBEHHUE, BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE | U3y4aeMbIX OHITUN
pa3BUTHE U 3HAYCHUE B B IIOJIYYEHUHU HOBBIX BEILECTB U (BBIABJIATH UX XapaKTEpHBIE
MOJIyYE€HUU HOBBIX MaTtepuainoB. Teopust CTpoeHUs MIPU3HAKH), YCTaHABIINBATh
BELIECTB U MAaTEPHAJIOB. OpPraHMYECKUX COeAUHEHUH A .M. UX B3aUMOCBSI3b.
Teopus crpoenus Bytneposa, €€ ocHOBHBIE MosIoKeHUs. | [IpUMEHATH Mos10KeHUs
OpPraHUYECKUX CrpykTypHBIE (POPMYIIBI TEOPUU CTPOCHHUS
coequHeHni A.M. OpraHWYECKUX BEIIECTB. ['OMONOrus, | OpraHMYEeCKHX BEIIECTB A.
byrneposa, €€ OCHOBHBIE n3oMmepusa. XUMHUUYECKas CBA3b B M. bytneposa mis
nosioxkeHus. CTpyKTypHbIe OpPraHMYECKUX COEAMHEHUSX: KpaTHbIE | OOBSICHEHHS 3aBUCUMOCTHU
(bopMyIIBI OpraHMYECcKuX CBSI3M, G- U M-CBs3U. IIpeacraBienne o | CBOMCTB BEHIECTB OT UX
BeuiecTs. ['omosnorus, KJIaCCU(UKALIUN OPTraHUYECKUX COCTaBa U CTPOCHHUS.
U30MEPHS. BeniectB. Homenknarypa Hcnonb30BaTh XUMHUYECKYIO
XHUMHYECKas CBA3b B 1 OpPraHWYECKHUX COECIMHEHHUU CUMBOJIMKY ISt
OpPraHUYECKUX (cucTemaruyeckasi) ¥ TpUBHAIbHbIE COCTaBJICHMSI
COETMHEHMSIX: KpaTHbIE Ha3BaHMsI BaKHEHIIINX MOJIEKYJISIPHBIX U
CBSI3M, G- U T-CBSI3H. IIPEICTaBUTENEN KIIACCOB CTPYKTYPHBIX
Homenkiarypa 1 OpPraHWYECKHUX BEIIECTB. (pa3BépHyTOii,
OpPraHUYECKUX OKCrepUMEHTAIIBHBIE METO/IbI CoKpaléHHoi) popmyn
COeMHEHU N W3Y4YEHHUS BELIECTB U UX OpPraHMYECKUX BEIIECTB.
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(cucrematuyueckas) u
TpPUBHAJIbHBIC HA3BAHUS
BOKHEUIINX
IIPEJCTaBUTENIEH KI1acCOB
OpPraHMYECKUX BEILECTB.

IIpEBpaLICHUM:
JdemoHcTpaumuu:

— O3HaKOMJIEHHE ¢ oOpa3namu

OpraHN4Y€CKUX BEIICCTB U

MaTepuaiaMH Ha UX OCHOBE;

— OIIBITHI 110 MTPEBPAILCHUIO
OpraHUYEeCKUX BEIIECTB IIPU
HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE

Y TOpEHUe).

JlabopaTopHble ONbITHI: —

MOZCIIMPOBAHUC MOJICKYII
OpraHn4Y€CKUX BCIICCTB

Ornpenenars BUAbI
XUMHYECKOH CBSI3U
(onuHapHBIE, KpaTHBIE) B
OpPraHUYECKUX

coenuHeHUusAX. PackpeiBaTh
POJIb OPraHUYECKON XUMUU

B IIPUPOJIE,
XapaKTepHu30BaTh ee
3HAa4YCHUC B )KHU3HU

YCJIOBCKA, HJJIFOCTPUPOBATDH
CBsA3b C APYT'UMH HAYKaMMU.

HaGmtonate 1 onucheIBaTh
JIEMOHCTPALIUOHHBIE
OTIBITHI; IPOBOAUTH U
OIMCHIBATH JIaDOpaTOpHbIE
OTIBITHI U IPAKTUYECKUE
paboThl

Hroro no pazneny

Pa3nen

2. YraeBoaopoasl

2.1

[Ipenenbuble

AJKaHEL: coCcTaB U
CTPOEHHUE,
TOMOJIOTUYECKUU PS/I.

YriIeBOAOPOAbI — aJIKAHBI.

bu6mmoreka [IOK

https://m.edso0.ru/7f41837c

MertaH u 3TaH -
MpoCTeNIINe
MPEACTABUTENH AJIKAHOB:
COCTaB, XUMHYECKOE
CTpoeHue, (hu3nuecKue u
XMMHYECKHUE CBOMCTBA
(peakuu 3aMeleHust u
TOPEeHMUS),

HaxoxeHue ankaHoB B
MIPUPOJIE, IOJYUYECHHE U

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHM pAx. MeTaH u 3TaH -
IIPOCTEMNIINE MTPEICTABUTENIN AIKAHOB:
COCTaB, XMMHYECKOE CTPOEHHUE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA
(peakuuy 3aMeeHs] U TOpeHus),
HaXO0XJECHUE B IPUPOJIE, IOTYUEHHUE U

IIPUMEHEHHE

YTJIEBOJIOPOIOB IO COCTaBY

" CTPOCHUIO, HA3BIBATH UX
10 CHCTeMaTHYECKOM

HOMCHKIJIATyp€; IPUBOAUTH

TpPUBHAJIbHBIC Ha3BaHUS
OT/IENbHBIX
MpeACTaBUTENEN
YTIICBOIOPOJIOB.
Onpenenstsh BUIBI
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IIPUMEHEHHUE.

2.2

Henpenenbubie
YIJI€BOAOPOIbI: AJIKEHBI,
QJIKa/IUEHBbI, AJTIKUHBI

AJIKEHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKUH PsjL.

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHUM psAJl. DTUJIEH -
MIPOCTEUIINN TPEACTABUTEND AIIKECHOB!
COCTaB, XUMHYECKOE CTPOCHHE,
(du3nyecKre U XUMHUICCKUE CBOHCTBA
(peakuuy ruipupoBaHus,
raJIOTeHUPOBAHMS, TUJIpaTaIliH,
OKHUCJICHUS U TIOJINMEPHU3ALIIH)
HaxO0XJICHUE B MPUPO/JIC, TTOJYICHHUE U
MIPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u
MeTunOyTaaueH-1,3, Xummueckoe
CTPOEHHUE, PeaKlus MOJIUMEPHU3ALIUH,
MpUMEHEHHUe (IJ11 CUHTEe3a
MPUPOTHOTO U CUHTETUYECKOTO
KaydyKa U Pe3UHbI).

AJIKUHBI: COCTaB M1 OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKHM PSA/I.
AnleTHIIeH - IpOCTENIINI
MpeACTaBUTENb AJIKUHOB: COCTAB,
XUMHUYECKOE CTpoeHue, (GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (pEaKIU
THAPUPOBAHUS, TAIIOTCHUPOBAHUS,
TUApPATALUUA TOPEHUS ), HAXOKECHUE B
MIPUPOJIE, TOJYICHUE U IPUMEHEHHUE.

OTHIIEH - NPOCTEHIINI
IIPEJCTaBUTEIIb AJIKEHOB!
COCTaB, XMMHUYECKOE

XUMHMYECKOH CBSI3U B
MOJIEKYJIaX yIiIeBOAOPOJIOB;
XapaKTepu30BaTh
3aBUCUMOCTD PEAKLIMOHHOU
CTIIOCOOHOCTH
YIII€BOJOPOAOB OT
KPaTHOCTH KOBaJICHTHOMN
CBSI3H.

XapakTepru3oBaTh COCTAB,
CTpOECHHE, IPUMEHEHHE,
¢busnvecKne 1 XUMHYECKHE
CBOICTBA, BaXKHEHUIIIHE
CHocoObI NOTYYEeHHUS
TUIIUYHBIX [IPEICTaBUTENEH
pa3IMYHBIX KJIACCOB
YTJIEBOAOPOIOB (METaHa,
JTaHa, ’TWICHA, alleTUJICHA,
OyraaueHna -1,3, GeH3ouna,
TOJIyOJIa).

BBISBIATE F€HETHUECKYIO
CBSI3b MEXKIY
YIJI€BOIOPOAAMHU U
NOJITBEPKIATh €€ HAIM4Ne
YpaBHEHUSMHU
COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIL.
XapakTepu3oBaTh
HUCTOYHUKHU
YTJI€BOJIOPOJIHOTO ChHIPhS
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CTpoeHue, (pu3nyecKue u
XUMHUYECKHE CBOKCTBA
(peakuuy ruipupoBaHus,
raJIor€HUPOBAHNUS,
THIpaTaIlH, OKHCICHUS U
IIOJINMEPU3ALIIH )
HaXO0XJECHUE B IIPUPOJIE,
[I0JIyYE€HUE U IPUMEHEHHE.

[IpakTryeckue paboTHI:
Ne 1. Ilonyuenue 3tunena
U U3y4YEeHUE ero CBOMCTB.

Anxaauensl: Oytanuen-1,3
u MeTrioyTaauen-1,3,
XUMHUYECKOE CTPOCHHUE,
peaxius moIuMepHU3aliH,
MpUMeHeHue (151 CHHTEe3a
MIPUPOIHOTO U
CUHTETHYECKOTO KaydyKa
PE3UHBI).

AJIKVMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHM P

AneTuieH - npocTeniuin
MPEACTABUTEND AIKUHOB!
COCTaB, XUMHUYECKOE
cTpoeHue, (GU3nIecKre u
XUMHUYECKHUE CBOICTBA
(peakuuy rUAPUPOBAHUS,
raJIOT€HUPOBAHNS,

(HEd T, IPUPOTHBII Ta3,
yroJib), CIIOCOObI UX
nepepaboTKu U
MIPAKTUYECKOE IPUMEHEHNE
MOJTy4aeMBbIX TPOIYKTOB.
Hcnoinb3oBars
€CTECTBEHHO-HAYyUHBIC
METObI TTO3HAHUS -
POBEJICHHE, HAOIIOICHUE U
OTHMCaHNE XUMUYIECKOTO
9KCIEPUMEHTA
(;1abopaTtopHbIE OMBITH U
MPaKTUYECKHE pabOTHI).
CnenoBath mpaBuiiaM
0e30macHoOi paboThI B
naboparopuu 1pu
UCTIOJIb30BaHUU
XUMUYECKOH MOCYAbI U
000pyI0BaHUs, a TAKXKe
npaBuiIaM oOpaleHus ¢
BEILIECTBAaMHU B
COOTBETCTBHUH C
UHCTPYKIUSIMU
BBITIOJTHEHUS
71a00paTOPHBIX OMBITOB U
MPaKTUYECKUX PadoT 1Mo
MOJTYYCHHIO U U3yYCHHIO
OpPTaHUYECKUX BEIICCTB.
[IpencraBisaTe pe3ynbTaThl
JKCIepuMeHTa B opme
3alUCU YPaBHEHUI
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TUApATalUyd TOPEHUS),
HaXO0XJCHUE B IPUPOJIE,
MOJIyYeHUE U IPUMEHEHUE

2.3 ApomaTtuyeckue
YII1€BOAOPOAbI
ApeHbl: O€H3011 ¥ TOITYO!II, ApeHsbl: 6€H30 U TOITYOJI, COCTaB,
COCTaB, XMMHUYECKOE XMMHUYECKOE CTPOEHHE MOJIEKYI,
CTPOEHHUE MOJIEKYIL, ¢bu3nveckre 1 XUMHYECKHE CBOMCTBA
¢busnyeckue 1 XMMUYEeCKHe (peaxkuuu raJoreHUpOBaHUs U
CBOMCTBA (peakuu HUTPOBAHUSA), IOTYYEHHUE U
raJJOreHUPOBAHUS U npuMeHeHue. Bnusnue OGeH3ona Ha
HUTPOBaHU), IOJIy4E€HUE U OopraHusMm uenoBeka. [ eneTndeckas
npuMeHeHue. Biusnue CBSI3b YIJIEBOJIOPOJIOB
OeH30I1a Ha OpraHu3M
4eJI0BEKa
I'eneTnueckas cBA3b
YTJIEBOIOPOIOB

2.4 IIpupoanbie HCTOUHUKH

YIJIEBOAOPO/0OB U MX
nepepadorka

IIpupoaHsbIit ras.
[TonyTHbIe HEDTAHBIE
raspl. KaMeHHBIN yross u
MIPOJYKTHI €r0
nepepadoTKu

[Ipupoansiii ra3. [lomytHbie HETIHBIE
ra3el. HeTh u €€ npoucxoxaeHue.
Crnioco0OrI epepaboTku HeTH:
MEpPETOHKA, KPEKUHT (TEpMUYECKHUH,
KataauThuueckuit). IIponykTel
nepepaboTku He(TH, X TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B OBITY.
KameHHBIH1 yrosib ¥ NpoIyKThl €ro
nepepadoTKu. IKCIepUMeHTAIbHbIE
MeTOJbl H3YYCHHS BelIeCTB U HX
NpeBpalleHuii:

* JleMOHCTpauuu:

COOTBETCTBYIOLINX PEaKLU
U JIeNaTh BBIBOJBI HA UX
ocHose. [IpoBoauts
BBIUUCIICHUS JUIS
olpezeNeHus
MOJIEKYJISIPHOM (hopMyITBI
OpPraHMYECKOI'0 BEIIECTBA,
10 YPABHEHHUIO XUMHYECKON
peakuuu XapakTepu30BaTh
UCTOYHUKHU
YIII€BOJIOPOJAHOIO ChIPbS
(HedTh, MPUPOTHBIH Ta3,
yTOJib), CIIOCOOBI UX
nepepadoTKU 1
PaKTUYECKOE IPUMEHEHHUE
HOJIYy4aE€MBIX MPOJIYKTOB.
Hcnonws3oBats
€CTECTBEHHO-HAyUHbIE
METO/IbI TO3HAHUS -
npoBesieHue, Ha0IroieHue U
OIHCaHHE XUMUYECKOTO
JKCHEPUMEHTA
(;1abopaTopHbBIE ONBITHI U
MpaKTU4ecKre paboThl).
CnenoBaTh paBHIIaM
6e30macHoil paboThI B
nabopatopuu mpu
WCTIOIh30BaHUHT
XUMHUYECKON NOCY/bI U
00opyI0oBaHUs, a TAKKE
MpaBmiIaM oOpalleHus ¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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- kosutekiuu «HedTb» u «Yromuby;

- BuaeopparMeHT «BynakaHu3amus
PE3UHBI».

* JlaGopaTOpHBIE OTIBITHI:

- KaueCTBEHHOE OMpeJIeTICHUE
yriepojia ¥ BOAOPO/ia B OPraHUUECKUX
BEIIECTBAX;

- 03HAKOMJICHHE ¢ 00pa3IamMu
IJ1aCTMACC, KAy4YyKOB M PE3UHBI;

- MOJICTMPOBAHHE MOJIEKYJI
yII€BOJIOPOAOB U
raJIOr€HOMPOU3BOIHBIX.

* IlpakTuueckue paboTHI:

Ne 1. Ilonyuenue 3TuneHa U U3y4eHue
€ro CBOMCTB.

* Pacuérnblie 3amauu:

- ONpeAesIeHUE MOJIEKYISIPHON
(hOopMyIIbI OPraHUYeCcKOro BEIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB
XAMUYECKHUX DJIEMEHTOB;

Pacy€THhI 110 YPABHEHUIO XMMUYECKON
peakuuun

BEILIECTBAMHU B
COOTBETCTBHUH C
WHCTPYKIUAMU
BBITIOJIHEHUS
71a00paTOPHBIX OTBITOB U
MIPaKTUYECKUX padoT 110
MOJTYYSHUIO U U3YyYCHUIO
OpPTaHUYECKUX BEIICCTB.
[IpencraBnsaTe pe3ysbTaThl
SKCIEPUMEHTa B hopme
3aIlMCU YPaBHEHUM
COOTBETCTBYIOIIMX PEAKIIUN
Y JleN1aTh BBIBOJIbI HA UX
ocHoge. [IpoBoauTh
BBIYMCIICHUS JUIs
OIpeJIeNIeHUs
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYECKOro BEUIEeCTBa,
110 YPaBHEHUIO XUMUYECKON
peakuun. CaMOCTOSATENEHO
IUTAHUPOBATh U
OCYILIECTBIISATH CBOIO
MIO3HABATEJIbHYIO
JeSITeTbHOCTD; TPUHUMATh
aKTUBHOE YJ4acTHE B
IpynnoBoi yueOHon
JeSITeTbHOCTH

Hedtb 1 eé
npoucxoxaeHue. CriocoOsl
nepepaboTKu HEPTH:
MeperoHKa, KpeKuHT
(Tepmuyeckuii,
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KaTAJIUTUYECKHI).
ITponykTsl nEpepaboTKU
HeTH, UX TPUMEHEHUE B
IIPOMBIIIIEHHOCTH U B
ObITY

KonTpoJubnas paéora no
pasaeny
«¥YT11eB0I0POaABI»

Hroro no pasgeny 13

Pasnen 3. Kuciopoaconep:kampue o

TFaHUYC€CKHE COCIMHCHUA

3.1 Cruptsl u ¢eHoJIbI

3

bubmuorexa [JOK
https://m.edso00.ru/7f41837c

[Ipenenbubie
OAHOATOMHBIC CIIMPTHI:
METaHOJI U 3TaHOJI,
XUMHUYECKOE CTPOCHHUE,
¢busnyeckue 1 XMMUYECKHe
CBOMCTBa (peakLnu C
aKTUBHBIMM METaJNIaMH,
raJIoOr€HOBOJIOPOIAMH,
TOpPEHNE), IPUMEHEHUE.
Bonoponnas cBA3s.
dusnonaorunyeckoe
NEMCTBUE METAaHOJIA U
9TaHOJa Ha OpraHu3M
4eJI0BEKa.

1 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJ, XUMHUYIECKOE
CTpoeHHE, ((U3UIECCKHE U XUMUYECKUE
CBOMCTBA (pEaKIUU ¢ aKTUBHBIMHU
MeTaJulaMH, rajJoreHOBOAOPOIAMH,
ropeHue), npuMeHenue. Bomopoanas
CBs3b. DU3HOIOTUUECKOE ACHCTBHUE
METaHoJIa U 3TaHOJIa HA OPraHu3M
YyeJIoBeKa.

MHOroaroMHsble€ CIIUPTHI:
STUJIEHTJIMKOJb U TIULEPHH,
XUMHUYECKOE CTpoeHue, (GU3nIecKkue u
XHMUYECKHE CBOMCTBA
(B3amMOJIeHCTBHE CO MICTIOYHBIMH
MeTaJulaMH, Ka4YeCTBEHHasl peakius Ha

MHOroaToMHBIE CITUPTHI:
STWJICHTJIUKOJb
TIIALEPUH, XUMHUECKOE
CTpoeHue, (hu3nuecKue u
XMMHYECKHUE CBOMCTBA
(B3anMoJieliCcTBHE CO

1 MHOT'OaTOMHBIE CITUPTHI).
dusznonoruyeckoe aeicTere Ha
Opranu3M uenoBeka. [[pumenenue
[JIMUEPUHA U OTUJICHIJIMKOJIA.
®enoin. CTpoeHue MOJIEKYJIbI,
(bu3mvIecKre 1 XUMHUYECKHE CBONCTBA

PackpsiBaTh cMBICT
M3y4aeMbIX MMOHITHI
(BBISBIISATH UX XapaKTEPHBIE
MPU3HAKH), YCTAaHABINBATD
UX B3aUMOCBSI3b,
UCII0JIb30BATh
COOTBETCTBYIOIIME MMOHATHS
IIPU OMHUCAHUM COCTaBA,
CTPOEHHUS U NPEBpaALICHUI
OpPraHUYECKUX COECTUHEHUM.

Hcnonp3oBath
XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBIICHUSI
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpamEéHHon) hopmy
OpPTaHUYECKUX BEIIECTB.
YcranaBnuBaTh
MIPUHAJIC)KHOCTh BEIECTB
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LIEJIOYHBIMU METAJJIAMU,
KAaueCTBEHHAas peakLys Ha
MHOT0aTOMHBIE CITUPTBHI).
DU3N0IIOTNYECKOE
JEHCTBHE HA OPraHU3M
yenoBeka. [Ipumenenne
IJIMLIEPUHA U
STHJICHIJIUKOJIS

®enou. CtpoeHue
MOJIEKYJIbI, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA
¢denona. TokcnyHOCTH
¢denomna, ero
¢busnonoruueckoe
NEHCTBHE HA OPraHU3M
yenoBeka. [Ipumenenue
¢denoia

¢denona. TokcuuHoCTh (heHONA, eTo
(bu3HoIOrNYecKoe ICHCTBUE Ha
OpraHm3M 4enoBeka. [[pumeHeHne
(dhenona

3.2

Ansneruasl. KapOoHoBbIE
KHUCHOTHI. Cl103KHBIE Y(UPEI

Anbaeruipl:
dbopManbaerua u
areTambAeTH I,
XUMHUYECKOE CTPOEHHUE,
(du3HUYECKHe N XUMUYCCKHE
CBOICTBa (peakiuu
OKUCJICHUS U
BOCCTAHOBJICHHSI,
KaueCTBEHHbBIE PEAKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OIHOOCHOBHEIE
npeneabHbIe KapOOHOBBIC
KHUCJIOTBI: YKCYCHAas
KHUCJIOTa, XUMHYECKOE
cTpoeHue, GU3nIecKue u

Anbnerusl: GopmManbaerua U
aleTaNbJETn]], XMMUYECKOE CTPOEHHUE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
(peaxku OKUCIIEHUS U
BOCCTAHOBJICHH I, KAUECTBEHHBIE
peakiun), MoJiyyeHue U MpUMEHEHHeE.
OAHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHast
KHMCJIOTa, XUMUUYECKOE CTPOEHHUE,
(u3nyeckre U XUMUYeCKHe CBOMCTBA
(o6mue cBOICTBa KUCIIOT, peaKus
sTepuduKanym), HoJydYeHUE U
npuMeHeHne. CteaprHoBas U

K OIIPE/ICJICHHOMY KJaccy
10 COCTaBy U CTPOEHHUIO,
Ha3bIBaTh UX IO
CHUCTEMAaTUYECKOU
HOMEHKJIaTyp€; MPUBOIUTH
TPUBUAJIbHBIC HA3BAHUS
OTJIETTbHBIX
IpeACTaBUTENEH
KHMCIIOPOJCOAEPKAIIMX
COCIMHEHMI.
XapakTepru3oBaTh COCTAB,
CTpOECHHE, IPUMEHEHHE,
(bu3nuecKrue U XUMUYECKUE
CBOMCTBA, BayKHEUIINE
CHOCOOBI MOTy4YEHUS
TUINAYHBIX [IPEACTaBUTENIEH
pPa3MYHBIX KJIACCOB
KHCJIOPOJICOIEPKALINX
COEeIMHEHUH (MeTaHoa,
3TaHOJIA, TJIULIEPUHA,
(denomna, popmanbaerusa,
aleTanbAeruaa, yKCyCHOU
KHMCJIOTBI, TJIFOKO3bI,
caxapo3sbl, KpaxmaJia,
IIE€JUTEOJIO3BI); BBISBIIATH
TEHETUYECKYIO CBSA3b MEXKTY
HUMH U TTOATBEPKAATH €€
HaJu4ue YpaBHEHUSIMH
COOTBETCTBYIOIINX
XUMUYECKHUX PEAKIUH C
HCIIOJIb30BaHUEM
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XMMHYECKHUE CBOMCTBA
(oO1mIue CBOMCTBA KHUCIIOT,
peakuus dTepuprKaInm),
MOJIy4YeHUE U IPUMEHEHHE

IIpakTuyeckas padora
Ne2 «CaoiicTBa pacTBOpa
YKCYCHOM KHMCJIOThI»

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI KaK
MIPEJICTABUTEIIN BBICIIIUX
KapOOHOBBIX KUCIIOT.

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBHE.

CrnoxHble 3¢upbl Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
kucaoT. ['maponus
CJIOKHBIX 3(hHUpOB

JKupsl Kak IPOU3BOIHBIE
[JIMLEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT.
I'maponus xKupos

OJIEMHOBAsI KUCJIOTBI KaK
MPEICTABUTEINN BBICIIMX KapOOHOBBIX
KHMCJIOT. MblIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, X MOIOILIEE
JICUCTBUE.

CrnoxHble 3(pUpbl KaK IPOU3BOJHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3¢prpoB. JXKupsl Kak
MIPOU3BO/IHBIE [NIMLIEPUHA U BBICILIUX
KapOOHOBBIX KMCIIOT. ' MApOIN3 )KUPOB

3.3

YriaeBoanl

YTrieBoasl: COCTaB,
KJIAaCCU(UKAIINS YTIIEBOIOB
(MoHO-, 11- U
nonucaxapuasl). ['moko3a
- IPOCTENIINI
MOHOCaXapHuI:
0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA

VYrieBopl: cocTaB, KiacCupUKaIus
YTI€BOI0B (MOHO-, IU- U
nonrcaxapuasl). ['moko3a -
MPOCTEUIIINN MOHOCAXapHI:
0COOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢busnveckre 1 XUMHUYECKIE CBOMCTBA
TJIIOKO3BI (B3aUMOEMCTBUE C
ruapokcuaoM meau(Il), okucienne

CTPYKTYPHBIX (OPMYIL.
OnuceIBaTh COCTaB,
XUMHYECKOE CTPOCHHE U
MIPUMEHEHHE KHUPOB,
XapaKTepU30BaTh MX
3HAUYCHHE NS
KU3ZHEIEATCIILHOCTH
opranu3moB. Oco3HaBaTh
ONACHOCTbH BO3/ICHCTBUS HA
KUBBIC OpPTraHU3MBI
OTpeIeTICHHBIX
OpPTaHHYECKUX BEIICCTB,
MOSICHSITh Ha IPUMepax
CHOCOOBI YMEHBIICHHUS U
IPEIOTBPALICHUS HX
BPEIHOTO BO3ACHCTBUS Ha
OpTraHHU3M YeJIOBeKa.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIE
METO/IbI TIO3HAHUS -
poBeJIeHNEe, HAO0ICHUE U
OTHMCaHNE XUMHYECKOTO
JKCIIEPUMEHTA
(J1abopaTtopHbIE OMBITH U
MpaKTU4ecKe paboThl).
CrnenoBaTh paBUIaM
6e30macHoil paboThI B
nabopaTtopuu mpu
WCIIOJIb30BaHUHT
XUMHUYECKON NTOCY/bI U
000opyI0BaHus, a TAKXKe
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rmoko3bl. Caxaposa -
MPEJCTaBUTEIb
JUCaxXapuioB, TUIPOIIN3
caxapo3bl, HAXOXKICHHUE B
IIPUPOJIE U NPUMEHEHUE

Kpaxman u nemnosnosa kak
IIPUPOJHBIE ITOJIUMEPBI

KonTpoabHas padora no
pasneiry
«Kucnopoacoaepxaimue
OpraHuveckKue
coeIMHEeHUs»

aMMHaYHbIM PACTBOPOM OKCHJA
cepebpa(l), BoccraHOBICHHE,
OpO’KEeHHUE TIFOKO3bI), HAXOK/ICHHE B
pUPOJE, TPUMEHEHHE TIFOKO3BI,
Ouosiornyeckas poib B
KHU3HEIEATSIBHOCTH OpraHu3Ma
yenoseka. Dorocunres. Gpykrosa Kak
M30Mep TIIOKO3BI.

Caxapo3sa - npecTaBUTeINb
JFICaxapua0B, THAPOIIN3 Caxapo3bl,
HaXOXXJCHHUE B TIPUPOJIC U
npuMeHeHne. Kpaxman u nemnosnosa
KaK MPUPOHBIEC TOIUMEPBI: CTPOCHHE
Kpaxmasa ¥ [eJUTI0JI03b], (pu3ndeckue
Y XMMHYECKHEe CBOMCTBA Kpaxmala
(Tuaponus, KauecTBEHHAs peakIus ¢
HOIOM).

JKCrepuMeHTalbHbIEe MeTOAbI
U3y4YeHUsl BellecTB U X
NnpeBpaleHui

* JlaGopaTOpHBI€ OIBITHI:

- TOpeHHEe CIUPTOB;

- B3aMMOJICICTBHE IIHIIEPHHA

¢ runpokcuom meau(Il);

- KA4YeCTBEHHBIE PEaKIUU alIbJIETH]IOB
(oKHCIeHNne aMMHUAaYHBIM PAaCTBOPOM
okcuja cepedpa U rUAPOKCUIOM
meau(Il));

- B3aMMOJICIICTBHE KpaxMmala ¢
HOJIOM.

* IIpakTuyeckue paboThI:

npaBuiIaM oOpalIeHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIUAMU
BBITIOJIHEHUS
71a00paTOPHBIX OTBITOB U
MIPaKTUYECKUX padoT 110
MOJTYYSHUIO U U3YyYCHUIO
OpPTaHUYECKUX BEUICCTB.
[IpencraBnsaTe pe3ysbTaThl
SKCIEpUMEHTA B hopme
3aIlMCU YPaBHEHUM
COOTBETCTBYIOLINX PEeaKLU
Y JIeN1aTh BBIBOJIbI HA UX
ocHoge. [IpoBoauTh
BBIYMCIICHUS JIs
oTpeieNIeHus
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYECKOro BEUIEeCTBa,
10 YPaBHEHUIO XUMUYECKON
peakuun. CaMOCTOSATENBHO
IUTAHUPOBATh U
OCYILIECTBIISATH CBOIO
MO3HABATEIBHYIO
JeSITeTbHOCTD; TPUHUMATh
aKTUBHOE yJYacTHE B
IpynmnoBoi yueOHoi
JeSITeTbHOCTH
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Ne 2. CpoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBHI.

* Pacuérnble 3a1a4u:

- ONpENEIICHUE MOJIEKYJISIPHON
(hOpMyIIBI OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U MO0 Macce
(00BEMY) MPOTYKTOB CTOPAHHSI;
PacuéThl 10 YpaBHEHUIO XUMUYECKOM
peaKIuH.

Hroro no pasgeny 13

Pasznen 4. A3oTconepxkaimye opranHudecKue coeIuHeHust
4.1. AMHHBI. AMUHOKHCIIOTBL. | 3 bubnuorexa [JOK

benku https://m.edsoo.ru/7f41837c
AMUHBI: METUJIAMUH - 1 AMMHBI: METWIAMUH - IPOCTEHIINN PackpbIBaTh cMbICTT
HPOCTENIINH IIPEJCTaBUTENIb AaMUHOB: COCTaB, U3y4yaeMbIX OHATHUI
HPEACTAaBUTENL AMUHOB. XMUMHUYECKOe CTpoeHHe, (u3ndeckue U | (BBIABIATH UX XapaKTepHbIE
COCTaB, XUMHUICCKOC XMMHUYECKHE CBOMCTBA (PEaKIUU C MPU3HAKH), YCTaHABIMBATh
CTpocHHC, (1)I/ISI/I‘IVCCKI/I€ " KHMCIIOTaMH M TOPEHHS), HAXOK/IEHUE B | HX B3aUMOCBS3b,
XHUMHUHCCKHUC CBOUCTRA pUpoae. AMUHOKHUCIIOTBI KaKk HCII0JIb30BATh
(peakiuu C KUCJIOTaMH U

am(poTepHbIe OpraHUYECKHe COOTBETCTBYIOIINE TTOHATHS
TOpPEHMSI), HAX0XKICHUE B

coenuHeHus. dusznueckue u IIPU OIMCaHUM COCTAaBA,
npupoje. AHWINH. N .
AMIHOKACIOTE KaK 1 XUMHUYECKHUE CBOIICTBA AMUHOKUCIIOT | CTPOCHUS U npeBpameHHHv
aMdoTepHbIe (Ha mpuMepe TIUIUHA). OpPTraHUYECKHUX COECIUHECHUM.
OpraHHYecKHe buonoruueckoe 3naueHue Hcnonb30BaTh XUMHUYECKYIO
COCIUHEHUS. dusnueckue amMuHOKHCIIOT. CHHTE3 IIETITUI0B. CUMBOJIUKY IJIA
U XUMUYECKUE CBOMCTBA benku kak npupoHbIE TOJUMEPBI. COCTaBJICHUSI
aMUHOKHCIIOT (Ha IpuMepe [lepBuyHas, BTOpHUYHAs U TPETUYHAS | MOJIEKYJIAPHBIX U
rnuiuHa). buonornyeckoe CTPYKTypa O6eJKoB. XUMHUECKUE CTPYKTYPHBIX
3Ha4C€HUE aMHUHOKHCIIOT. CBOMCTBA OEJIKOB: THPOJIN3, (pa3BépHyTOH,
Cunres nenTuos JCHATYpalHs, KaueCTBEHHBIC PEAKI[H | COKPAILEHHOH) PopMyT
benku kak npupoHbie 1

Ha OenKu.

OpTraHNYCCKUX BCIICCTB.
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nonumepsl. [lepBuuHas,
BTOPUYHAS M TPETUUIHAS
CTPYKTypa OEIKOB.
XUMUYECKHE CBOMCTBA
OCIKOB: THAPOIIU3,
JICHATYypaIus,
Ka4yeCTBEHHBIC PEaKIIMU Ha
OCIKH.

JIKCIEPUMEHTAJIbHbIE METOAbI
H3y4eHHUs BelecTB U UX
NpeBpPaLCHUI:

* JleMOoHCTpanuu:

- JeHarypanus OeJIKOB IIpH
HarpeBaHuu;

I[BETHBIC PEAKIIUU OCIIKOB

Onpenenars
MPUHAJJIC)KHOCTh BEILIECTB
K OIPECICHHOMY KJIacCy
10 COCTaBY U CTPOCHHUIO,
Ha3bIBATh MX I10
CHCTEMaTHUYECKO
HOMEHKJIaTyp€; MPUBOIUTH
TPUBHUAJILHBIC Ha3BaHUS
OTJEIbHBIX
IIPEICTABUTEIICH.
XapakTepru3oBaTh COCTAB,
CTpPOEHUE, TPUMEHEHHUE,
(hbU3MYECKre U XUMUYCCKUE
CBOICTBA, Ba)KHEHIIIHE
CHOCOOBI MOTy4YEHUS
TUMAYHBIX MIPEACTaBUTEICH
a30TCO/IepHKAIINX
COCTMHCHUH (METHIIAMHHA,
TJIMIMHA, OCTTKOB).
OmnuceIBaTh COCTaB,
CTPYKTYpPY, OCHOBHBIE
CBOMCTBA OCJIKOB; MOSICHATH
Ha MpUMepax 3HaYCHHe
OCJIKOB /I OpraHu3Ma
JeloBeka. Mcnoap30BaTh
€CTECTBEHHO-HAyUYHbIE
METO/bI TO3HAHHUS -
HaOJIFOJaTh U OIMCHIBATH
JIEMOHCTPALIMOHHBIN
AKCTICPUMEHT.
CaMoCTOSTEIILHO
TJIAHUPOBATh U
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OCYILECTBIISATH CBOIO
II03HABATEIIBHYIO
JeATeIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B
IpyNIoBOX ydeOHOU
JeSTeIBHOCTH.

Hroro no paszneny 3

Pa3pea. S. BeiCOKOMOJIEKYJIPHBIE COeAUHEHHUSA
5.1 ITnacTMacchl. 2 bu6mmoreka [IOK
Kayuyku. Bosokna https://m.edso0.ru/7f41837c
OcHOBHbIE OHATHS XUMHH | 1 OcCHOBHBIE TIOHATHS XUMHH Brnaners usydaembiMu
BBICOKOMOJICKYJIAPHBIX BBICOKOMOJICKYJIIPHBIX COGIII/IHGHI/Ifli XUMHUYCCKUMU ITOHATUSIMU .
COeIMHEHUIl: MOHOMED, MOHOMEP, HOTHMEp, CTPYKTYPHOE PACKpBIBATh CMBICII
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MI0IMMEPH3aLIHH, U3y4aeMbIX OHATHH U
3BEHO, CTENEHb CPeIIHSS MONEKYIAPHAS MACCa. OPUMEHSTh 3TH HOHATHUS
MOJINMEPU3ALUH, CPETHSS OCHOBHbIE METOIbI CHHTE3a IIPY ONMCAHUU COCTaBA U
MOJIEKYJISIpHas Macca. . CTPOEHUs
OCHOBHBIE METOBI BPICOKOMOIICRYIAPHBIX COCAMHCHHHN = BBICOKOMOJIEKYJISIPHBIX
CHHTE3a MIOJINMEPU3aLUs U TOJIMKOHICHCALIHS. OPTAHUYECKHX BENIECTR,
BBICOKOMOJIEKYJISIPHBIX [Tnacrmaccht (nomuoTHIeH, JUIsl OOBSICHEHUS OT/IETbHBIX
COCTHHEHHII - MOJIUIPOTIUJIEH, TIOJTMBUHUIIXJIOPU, aKTOB 1 ABNEHHUI.
MOJIMMEpPU3aLUs U nomuctupon). HarypanbHbiii n Hcnonp30BaTh XMMHUYECKYIO
MOJIMKOHICH ALY CHHTCTHICCKHC KaydyKH CUMBOJIUKY IS
[Tnactmaccsl (monuaTuieH, | 1 (OyTaareHOBBIH, XJIOPONPEHOBBIN 1 COCTABJICHHS CTPYKTYPHBIX
TIOJTUIIPOIIUJIEH, M30NPEHOBBIN). BookHa: (opMyn BelecTs 1
TIOTMBUHUIIXJIOPU, HaTypajbHbIE (XJIONOK, IEPCTh, ypaBHEHHIT peaKitii
TIONTHCTHPON). HIETIK), NCKYCCTBEHHBIE (AL[ETaTHOE IOMMEPH3aLHH U

HarypanbHsiii u
CUHTETUUYECKUE KAyUyKU
(6yTagreHOBBIH,
XJIOPOIIPEHOBBIN U
M30IpeHOoBBIH). BonokHa:
HaTypaJbHbIE (XJIOTOK,

BOJIOKHO BHCKO03a), CHHTETHUECKHE
(KampoH M JIaBCaH).
JKCNepUMEHTAJIbHbIE METObI
U3y4YeHHusl BellecTB M UX
NpeBpaLleHUI:

* JlemoHCTpanuu:

MOJIMKOHACHCAITIH.
OnuceIBaTh COCTAaB,
CTPOEHHE, OCHOBHBIC
CBOMCTBA Kay4yKOB,
HauOosee
pacupoCTpaHEHHBIX BUJIOB
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IEPCTh, MENK),
HCKYCCTBEHHBIC
(arreraTHOE BOJIOKHO
BHUCKO3a), CHHTETUYECKUE
(KampoH M J1aBCaH).

- 03HAKOMJICHHE C 00pa3amu
HPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIACTMACC, Kay9yKOB

IJIACTMACC, BOJIOKOH;
MIPUMECHCHHUE B PA3IMYHBIX
OTpacsx.

Hcnons3oBaTh
€CTECTBCHHO-HAyYHBIC
METObI MO3HAHUS -
HAOJIIOIATE U OIKCHIBATE
JIEMOHCTPAIIMOHHBIN
IKCIICPUMECHT

HTroro no pasueny 2

O01ree KOJMYECTBO YaCOB MO nporpamme 34

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIIACC
Ne | HanmeHoBaHue pa3iesioB U TeM KosanuecrBo | [IporpammHoe conep:kanue OcHoBHbBIC BUIBI 0P
n/n | yaeOHOro mpeamera 4acoB NesiTeJIbHOCTH
o0yuyarumuxcst
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
1.1 | CrtpoeHue aTOMOB. 3 bubnnoreka [JOK
[Tepuomuveckuii 3aK0H U https://m.edsoo.ru/7f41837c
Ilepnonnueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa
XVUMUYECKUH 2IIEMEHT. ATOM. 1 XUMUYECKUH DIIEMEHT. ATOM. PackpsiBaTh cMbICT

CocraB aToMa, U30TOIBI.
DeKTpoHHAas 000JI0YKa.
DHepreTu4ecKrne ypoBHH,

NOypOBHU. ATOMHBIE OpOHUTAaNH, S-,

CocrtaB aTOMa, U30TOIIBI.
DneKkTpoHHas 000I04Ka.
DHepreTuyeckue ypoBHH,

M3Y4aeMbIX TOHATHH
(BBIABIIATH UX
XapaKTepHbIe

MOYpOBHU. ATOMHBIE OpOUTANH, S-, | MPU3HAKHU),
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p-, d-f-anmementrr. OcoOeHHOCTH
pacrpeaeneHus JIEKTPOHOB IO
opOuTaIsiM B aTOMaxX MaJIbIX U
OOJBIINX TIEPUOIOB. DICKTPOHHAS
KOH(HUTypamus aTOMOB.

Ilepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CBs3b
MEPUOJNYECKOr0 3aKOHA U
[Tepuoanueckoit cucTemsl
XUMHUYECKHUX AJIEMEHTOB C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKHUX JJICMCHTOB U
00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB I10 FPpyImam 1
nepuoiaM. 3HaueHHe
MEPUOJNYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKHX 3JeMeHToB JI.1.
MeHieneeBa B pa3BUTHH HAYKH.

p-, d-f-anmementor. OcoOeHHOCTH
pacrnpeeneHus JIEKTPOHOB 10
opOuTasIsiM B aTOMaxX MaJIbIX U
OOJBIINX MEPUOAOB. DIEKTPOHHAS
KOH(HUTypamus aTOMOB.
[Tepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMUYECKUX deMeHToB /1. 1.
MenneneeBa. CBs3b
MEPUOIUYECKOTr0 3aKOHA U
[Tepuoanyueckoit CUCTEMBI
XUMHYECKHUX JIEMEHTOB C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB XUMHYCCKUX
AIIEMEHTOB M 00pa3yeMbIX UMH
MIPOCTHIX U CIOKHBIX BEIIECTB IO
rpynmnaMm v nepuojiaM. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XAMUYECKHUX sneMeHToB JI.1.
MeneneeBa B pa3BUTHH HAYKH.
JKCNepUMEeHTATbHbIE METOAbI
HU3YyUYeHHS BelleCTB U UX
NpeBpaleHuI:

* JlemoHCTpanuu:

Bunpr Tabnun «lleprognyeckas
CHCTeMa XUMHYECKHX AJIEMEHTOB
JI.1. MenaeneeBa

YCTaHaBIUBATh UX
B3aUMOCBSI3b.
PackpsIBaTh cMbICHT
MEPUONYECKOTO
3akoHa J[. U.
MenpeneeBa u
JIEMOHCTPHUPOBATh €r0
CHUCTEMATU3UPYIOLLYIO,
O0O0BSCHUTENBHYIO U
MIPOTHOCTUYECKYIO
(GyHKIIH.
Xapaktepus3oBaTh
JJIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX
3JIeMEHTOB 1-4
MIEPUOJIOB, UCIIONb3Ys
MOHSATHUSA S-, P-,
d-271eKTpOHHbIC
opbuTanu,
JHEPreTUYECKue
ypoBHH. OOBSICHATH
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX
AJIEMEHTOB U UX
COCIMHEHUH 110
MepruoJiaM U rpymnmnam
[Tepuoanueckoit
cucremsl J[. U.
MenneneeBa

1.2

CtpoeHue BemiecTna.
Mmuoroo0pasue
BEIIECTB.
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Crpoenue BemiecTBa. XuMHUuecKast
CBs3b. Bunbl (koBaneHTHast
HETOJISIpHAst ¥ TOJISIpHAsi, MOHHAS,
MeTaJIJINYECKasi) U MEXaHU3Mbl
00pa3oBaHUsl XUMUYECKOU CBSI3U
(oOMEHHBI U TOHOPHO-
aKLEeNTOpHbIN). BonopoaHas cBs3b.

BanmenTHOCTS.
DJIEKTPOOTpULIATEIBLHOCTh. CTENEHb
okuciaeHusa. KaTHoHbI M aHHOHEI.
BermectBa MONEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI.

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE pacTBOPBHI.
KonnuecTBeHHbIE XapaKTEPUCTUKU
pacTBOPOB (MaccoBasi 10
BEIIECTBA B PACTBOPE).

Howmenkiiarypa HeopraHuyeckux
BELIECTB.

Crpoenue BemecTra. XuMHuecKas
cBs13b. Buibl (koBaneHTHas
HETOJISIpHAS U MOJIsipHAasi, HOHHAs,
MeTaJuIMuecKasi) 1 MEXaHU3MbI
00pa3oBaHUsi XMMUYECKOU CBSI3U
(0OMeHHBIN ¥ TOHOPHO-
akienTopHslil). BogopoaHas cBs3b.
BasieHTHOCTSB.
DIeKTpOOTpULIATeNbHOCTh. CTENEeHb
okucnenus. KaTHoHbl 1 aHUOHBI.
BemecTBa MOJIEKYISPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS.
3aKOH OCTOSIHCTBA COCTaBa
BEILECTBA. THUIIBI KPUCTAINTMYECKUX
PELIETOK U CBOMCTBA BELIECTB.
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHBIE pacTBOPHI.
KonuuecTBeHHbIE XapaKTEPUCTUKHI
pacTBOPOB (MaccoBasi 10Jis BEIIECTBA
B pactBope). Kmaccuduxarms
HEOPraHUYECKUX COETMHEHUI.
Homenkiarypa HeopraHnuecKkux
BEILECTB. JKCIEPUMEHTAIbHbIE
METO/Ibl M3YUYEeHHUsI BelleCTB U UX
NpeBpaleHu:

* JleMOHCTpaluu:

- MOJCIU KPUCTATITHIECKUX
PEIIEeTOK.

* PacuérHble 3a1a4u:

PpacyCThbI C UCIIOJIb30BAHNUEM TTOHATUSA
«MacCoBas A0JIsI paCTBOPCHHOTI'O

PackpsiBaTh cMbICT
M3y4aeMbIX IOHATUH
(BBIACIATH UX
XapaKTepHbIC
IIPU3HAKU) U
MPUMEHSATD 3TU
MOHSTHUS MIPU OTIMUCAHUU
COCTaBa U CTPOEHUS
BEILIECTB, ISt
00BsSICHEHUS
OTJENBHBIX (PAKTOB U
SIBJICHUU.

Onpenensats BUAbI
XUMHUYECKOH CBS3U
(KOBaJIGHTHOM, HOHHOI,
METaJUTHYECKOM,
BOJIOPOJIHOM) B
COETMHEHUSIX; TUIT
KPUCTAJUTMYECKOU
PEETKA KOHKPETHOTO
BelecTBa. Onpeaenirsb
BAJICHTHOCTh U CTETIEHb
OKHCIIEHUS
XUMUYECKHUX
AJIEMEHTOB B
COCTMHEHUSX
Pa3IMYHOTO COCTaBA.
IIpoBonTh
BBIYHCIICHHUSI C
WCIIOJIh30BaHUEM
MTOHSTHUS «MacCcoBast
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BCIICCTBa»

1.3

XUMUYECKUE PEAKIIUU

XuMHYecKasi peakiusi.
Knaccudukanus XuMHIeCKuX
peaKkuuii B HEOPraHMYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHHUS MaCChl BELIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAILECHUS
SHEPrUU MPU XUMUYECKUX PEAKIUIX

CKopocCTh peakuuu, €€ 3aBUCUMOCTb
OT Pa3JIMYHBIX (PaKTOPOB.
OOpatumMsble peakiuu. XUMHUYECKOe
paBHOBecHe. DaKTOPBbI, BIUSIOIINE
Ha COCTOSIHME XMMUYECKOIO
paBHOBECHS.

ITpunnun Jle Hlarense.

IIpakTH4eckue padboTsbI:
Ne 1. Biusinue pasjM4HbIX
(paxkTOpOB HA CKOPOCTH
XHMHYECKOW peakIuu.

DNEeKTPONMTHYECKAS TUCCOIHALTHSL.
CunbHbIe U clla0ble JIEKTPOIHTHL.
Cpena BOIHBIX paCTBOPOB BEILECTB!
KHUCas,

HeWTpanbHasi, IeT0YHasl.
Bomopoansiii moka3zarens (pH)
pacTBOpa. Peakiiun HOHHOTO
oOMeHa B OpraHUYecKoil u
HEOPraHUYECKONW XUMHHU

OKHCIUTENbHO-BOCCTAHOBUTEIIbLHBIE
peakuuu. [Tonstre 00 anexTponuse

XuUMHYECKask peaKLysl.
Krnaccudukanus XuMHIeCKux
peakuyii B HEOPraHU4eCKON 1
OpraHUYECKON XMMUH. 3aKOH
COXPAHEHHUsI MACChI BELIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAILCHHUS

OHCPIHU IMPU XUMUYCCKHUX PCAKIIHAX.

CxopocTb peakiuu, € 3aBUCUMOCTb
OT Pa3JINYHBIX (PaKTOPOB.
OOpatumMble peakuuu. XUMUYECKOe
paBHOBecHe. DaKkTOpBbI, BAUSIOINE
Ha COCTOSTHHE XMMUYECKOIO
paBHOBECHSI.

[Tpunuun Jle [latense.
DNeKTpoaUTHYECKAs UCCOLMALIUS.
CuiibHBIC U C1a0bIe DJIEKTPOTUTHI.
Cpena BOJHBIX pacTBOPOB BEIIECTB:
KHCas,

HEWUTpaJIbHas, IIEJIO0YHAs.
Bomopoansiii moka3zarens (pH)
pactBopa. Peakiuu nonHoro oomMeHa
B OPraHUYECKON U HEOPTraHUYECKON
XUMHH.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsiTre 00 anexTponuze
pacIIaBoB M pacTBOPOB COJIEH.
[TpuMeHeHHe HIeKTPOIH3a.
IKCNepUMEeHTAIbHbIE METObI
U3Yy4YeHHs BelecTB U UX

JIOJIsl BEIECTBA B
pactBope». Bianers
M3y4aeMbIMU
XUMHYECKUMHU
MOHSITHSIMH.
OOBSCHATD
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOHN peaKiuu
OT Pa3JIMYHbIX
(bakTopoB.
Omnpenenars xapakrep
CMeIIeHUs
XUMHYECKOTO
paBHOBECHSI B
3aBHCHUMOCTH OT
BHEIIHETO BO3/ICHCTBUA
(mpuHLMD Jle
[Matenbe). CocTaBusiTh
ypaBHEHHUS peaKiuit
pa3IMYHBIX TUIIOB;
MOJIHBIE U
COKpAILIEHHBIE
ypaBHEHHUS peaKkuit
HOHHOTO 0OMeEHa,
VUUTHIBAs YCIIOBHS,
IIPH KOTOPBIX ITH
peaKIuu UIyT 10
KOHIIA.

Ucnonp3oBath
€CTECTBEHHO-HAyYHbIE
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pacIuIaBoOB ¥ pacTBOPOB COJIEH.
IIpuMeHeHue 31eKTpoIIn3a.

KonTpoJsbHasi paGora nmo pasaesy
«TeopeTnyeckne 0CHOBbI XUMH .

NnpeBpalleHuii:

* JleMOHCTpaLHH:

- Pa3I0KEHHE NIEPOKCUIa BOAOPOIa
B [IPUCYTCTBUM KaTaau3aropa.

* JlaBopaTtopHbl€ OIBITHI:

- IIPOBEACHUE PEAKIIMI MOHHOIO
obMeHa;

- OIpenesieHue Cpeibl PACTBOPOB
BEILECTB C TOMOILbIO
YHUBEPCAIBHOTO HHAUKATOPA.

* [IpakTuyeckue pabOTHI:

Ne 1. Bnustaue pa3nudHbIX (hakKTOpoB
Ha CKOPOCTh XUMUYECKOW PEAKIUH.

* PacuérHrle 3a1aun:

pacyeTsl 10 YpPaBHEHUSIM
XUMUYECKUX PEAKLUHN, B TOM YHCIIE
TEPMOXHMHUYECKUE PACUETHI

METO/IbI TO3HAHUS -
MPOBEICHHE,
HaOII0ICHNE U
OTIFICAHUE
XUMHYECKOTO
IKCIIEPUMEHTA
(nIeMoHCTpaMOHHBIC U
1abopaTOPHBIC OMBITHI,
MIPAKTUICCKHEC
paboThl): TIO
OTIPENICIICHUIO CPEeIbI
BOJIHBIX PAaCTBOPOB
BEIIECTB, PEaKIuit
HOHHOI'0 0OMeHa,
BIUSTHUIO PA3JINYHBIX
($haKkTOpOB HA CKOPOCTH
peakiuii. CienoBaTh
MpaBHUJIaM MOJIb30BaAHUS
XUMHUYECKOH MOCYI0N U
1a00paTOPHBIM
00opynoBaHuEM.
[IpencraBnsaTe
pe3ynbTaThl
XUMHUYECKOTO
SKCIIEpUMEHTa B (hopme
3alMCH YpaBHEHHUN
COOTBETCTBYIOIINX
peaKkuuii U 1eaTh
BBIBOJIBI HA X OCHOBE.
IIpoBonTh
BBIYHCIICHHS
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10 YPABHEHUSM
XUMHUYECKUX PEAKLUH,
B TOM YHCJIE
TEPMOXHUMHUYECKUE
pacy€ThI

HToro mo pazaeny 13

Pasznen 2. Heopranuueckasi xummusi

2.1

MeTaibl

bubmuorexa [JOK

https://m.edsoo.ru/7f41837c

Meramnsl. [1osoxeHne meTauioB B
[Tepuoanueckoii cucreme
XUMHUYECKHUX JJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK AaTOMOB
MeTaisioB. O6mue ¢puznueckue
cBoMcTBa MeTaiuioB. [Ipumenenne
METAJIJIOB B OBITY, IPUPOE U
TEXHHKE.

CIutaBbl METAIIOB.
DIEKTPOXUMUYECKUN PSITT
HANPSDKEHUN METaJlIOB

O61mue crocoObl MOTyYeHUs
MetaiioB. Koppo3us Metasnios.
CniocoObl 3a1IUThI OT KOPPO3HH.

OO11ast XxapakTepUCTHKA METAJIJIOB
rnaBHbIX noarpynn (IA-rpymma,
I1A-rpynna) [Tepuonuueckoit
CHCTEMBl XMMUYECKHX 3JIEMEHTOB.
AnOMUHUI.

AMdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHIA ATFOMHHUSI.

Merausl. [1onoxxenue meranios B
Ilepnonnueckoi cucreme
XUMHYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0OUEK aTOMOB
MeTayioB. O0mmme pu3nueckue
cBoMcTBa MeTaiuioB. [Ipumenenue
METAJUIOB B OBITY, IPUPOJIE U
TexHuKe. CIuiaBbl METAJIOB.
DIEKTPOXUMUUYECKUN PSITT
HarpspKeHud MetauioB. O0mme
CHOCOOBI IOJYYCHHUST METAJIOB.
Koppo3zus meramioB. Cioco6bt
3alUThl OT KOPPO3HH.

OO011ast XapakTepUCTHKA METAJIIIOB
rnaBHbIX noarpymnn (IA-rpymnna,
IlA-rpynna) [Tepuonuueckoit
CHCTEMBI XMMUYECKHX 2JIEMEHTOB.
AIOMUHUM.

AmpoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUA ATFOMUHUS.

OO611ast XxapakTepUCTHKA METAJIJIOB
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OO61mas xapakTepuCcTHKa METaJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuoanueckoit CUCTEMBI
XUMHUYECKHX DJIEMEHTOB: MEJIb,
LHHK, XpOM, )eJe30. Baxueiimue
COCIMHEHUSI METANIOB (OKCHU/IBI,
TUIPOKCHU/IBI, COJIN).

IIpakTnyeckue padboTbi:

Ne 2. Pemienne
JIKCNEPUMEHTAJIBLHBIX 32/1a4 110
TeMme «MeTalIbI».

mo6ouHbIX oArpymn (b-rpyrmm)
[Tepuoanueckoit CUCTEMBI
XUMUYECKUX IJIEMEHTOB: ME/Ib,
LHHK, XpOM, )KeJe30. BaxHenme
COCIMHEHUSI METANIOB (OKCHU/IBI,
TUAPOKCHUIBI, COJIN).
JKcNepUMEeHTAIbHbIE MeTOAbI
H3yUYeHHs BelleCTB H UX
npeBpaleHui

* JlemoHCTpaIuu:

- KOJUIEKUMS «MeTalllbl U CIIJIaBbI».

* JlaGopaTopHbIE OMBITHI:

= B3aI/IMOIleI\/JICTBI/I€ THApOKCHUaa
AJIIOMHHUA C paCTBOpaMu KHUCJIOT U
IIeI0Yeit;

- Ka4yeCTBEHHBIE pEaKIUU Ha
KaTHOHBI METAIIJIOB.

* [IpakTuyeckue pabOTHI:

Ne 2. Pemienue skcriepuMeHTaIbHBIX

3a1a4 o Teme «MeTamiby.

* PacuérHble 3a1a4u:

pacueTsl Macchl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa
peakiMu, €CIIM OJTHO U3 BEILIECTB
JTaHO B BU/JIE pacTBOpa C
ONPEAECIEHHON MacCOBOM J10JEN
pPacTBOPEHHOI'O BEUIECTBa

2.2

Hewmerael

Hewmeramner. ITomoxenne
HeMmeTauioB B [lepuoanueckoi
CHCTEME XUMHYECKUX DJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTHU

Hewmeramnsl. [lonoxenue
HeMmeTauioB B [lepuoanueckoit
CHUCTEME XUMHNYECKUX DIIEMEHTOB

PackpsiBaTh cMbICT
M3Yy4aeMbIX MMOHATUN
(BBIACIATH UX
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CTPOEHUS ATOMOB

du3nyeckue CBOMCTBA HEMETAILIIOB.
Anotponusi HeMeTauioB (Ha
MIPUMEPE KUCIOPO/Ia, CEPHI,
dbocdopa u yraeposa).

XMMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETaJUIOB (TAJIOTCHOB, CEPhI U UX
COCIMHEHUIN).

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX
HemeTaiuioB (a3ota, Gpocopa U ux
COCTMHCHUH).

XMMHYECKHE CBOMCTBA BaXKHEMIIINX
HEMeTaIIoB (yrieponaa, KpEMHUS U
WX COCTMHEHUN).).

OKcHuabl HEMETAIOB.
Kucnopoacoaepxaniye KUCIOTHI.
Bonpopoansie coenrHeHUst
HEMETAILIOB.

O000HIIEHNe M CHCTEMATH3 AN
3HaHuM no reme «HemeTraiibD)

IIpakTH4eckue padboTsbI:

Ne 3. Pemienne
IKCNEePUMEHTAJIBHBIX 32124 110
Teme «Hemeranabn.

KonTtpoJubHas padora mo remam
«MeTtaaabs» n «HemMeTanab»

J.. MenneneeBa 1 0COOCHHOCTH
CTpOEeHUs aTOMOB. DU3HUECKHE
CBOICTBa HEMETAJIIOB. AJIJIOTPOIIUS
HEMETaJUIOB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u
yriaeposaa). XMMHUYECKHE CBOMCTBA
BAKHENIIMX HEMETAJLJIOB
(ramoreHoB, cepsl, azota, Gocdopa,
yriaepojaa u kpeMHusi). OKcuibl
HeMmeTaiuioB. Kucnoponcoaep:xaiue
KHUCI0Thl. BogopoHble coenuHeHus
HEMETaJIJIOB.
JKCNepUMEHTATbHbIE METO/IbI
H3yYeHHUs BelecTB U UX
npeBpalleH Ui

* JlemMoHCTpaIuu:

- 00pa3Ilbl HeMEeTaIOB;

- B3aUMOJEHUCTBHUE MEIU C a30THOU
KHMCJIOTOM pa3InYHON
KOHIIEHTpAIUH.

* JlaGopaTopHBIE OMBITHI:

* Ka4yeCTBEHHBIEC PEAKIIMH Ha AaHUOHBI
U KaTuoH aMMoHus. [IpakTuyeckue
paboThI:

Ne 3. Pemienune skcniepuMeHTaIbHBIX
3a1ay o teme «Hemeranmisiy.

* PacuérHble 3a1a4u:

- pacueThl Macchl BELIECTBA WIIN
o0Bbema razoB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WU
00BbEMY OJIHOTO U3 YYaCTBYIOIIMX B

XapaKkTepHbIC
IIPU3HAKN) U
MPUMEHSATD 3TU
MOHSTHUS MIPU OTIUCAHUH
COCTaBa U CTPOEHUS
BCIIECTB, IS
00BsICHEHHS
OTJENBHBIX (PAKTOB U
SIBIICHUM.

OOBscHATL 001IME
3aKOHOMEPHOCTH B
N3MCHCHHUU CBOMCTB
HEMETAJIJIOB U UX
COEIMHEHUH C yUETOM
CTPOEHHUS UX aTOMOB U
ITOJIOKCHUS B
ITepuoanueckoit
CHCTEME XUMHYCCKUX
snemenToB /I. W.
MeHaeneena.
XapakTepus3oBaTh
(omuckIBaTh) OOIIIHE
XHUMHYECKHE CBOMCTBA
HEMETAIIOB, UX
BaKHEHIIINX
COEIMHEHNH,
MOATBEPIKIAST ATO
OTNMCaHUE TPUMEPAMHU
ypaBHEHUU
COOTBETCTBYOIINX
XAMHUYECKHX PEaAKIUM.
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PEaKIy BEIIECTB; PACUEThI MACCHI
(oOBema, KoTMYecTBa BEIIECTBA)
IPOJYKTOB PEAKIINH, €CITH OJTHO U3
BEIICCTB MMEET MPUMECH

2.3

CBs3b HEOPraHUYECKUX U
OpPraHMYecKuXx BelecTB

Heopranuueckne u oprannyeckue
kucioTel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS.

AmMdoTepHbIE HEOPTaHUYECKHE U
OpPraHMYEeCKUE COCITUHEHUS.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX M OPraHUYECKUX
BCIIICCTB

Heopranuueckne u oprannyeckue
kucioTel. Heopranuueckue u
OpraHMYeCKHE OCHOBAHUS.
AmpoTepHbIe HEOPTaHUIECKUE U
OpPraHMYECKHUE COCIUHEHUS.
I'eneTnueckas cBs3b
HEOPraHUYECKNUX U OPraHU4eCKUX
BEILIECTB

XapakTepu3oBaTh
BIIMSIHHE HEMETAIIJIOB U
MX COCIMHEHUI Ha
JKUBbIE OPraHU3MBbI;
OIIUCBIBATh
IIPUMEHEHUE B
Pa3IMYHBIX 00JIaCTAX
[IPaKTUYECKON
JIEATEIbHOCTH
YeJI0BEKa.
IToaTBEpKIaTH
CyILIECTBOBaHUE
T€HETUYECKOH CBS3U
MEXIY
HEOPraHUYECKUMH
BEILIECTBAMH C
IIOMOILBIO YPaBHEHUI
COOTBETCTBYIOLINX
XUMHUYECKUX PEAKIINN.
PackpriBaTh CylIHOCTb
OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX
peaxkLuii MoCpeACTBOM
COCTaBJICHUSA
AJIEKTPOHHOTO OajaHca
ITUX PEAKIIH.
[IpoBOaUTH peakuuu,
MTOATBEPKIAOIINE
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEILECTB,
pacno3HaBaTh

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c
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OTBITHBIM ITYTEM
AHUOHBI,
MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpAX.
Ucnonp3oBath
€CTECTBEHHO-HAyUYHbIE
METO/bI TO3HAHUS -
MIPOBEJICHUE,
HaOJII0/ICHUE U
ONHUCaHue
XUMHUYECKOTO
IKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
1ab0paTOPHBIE OMBITHI,
MIPAKTUYECKHE
padoThI).
[IpencraBnsaTe
pe3ynbTaThl
XUMHUYECKOTO
SKCIIepUMEHTa B (hopme
3aMucu ypaBHEHUM
COOTBETCTBYIOIINX
peakuuii u 1enaTh
BBIBOJIbI HA X OCHOBE.
CrnenoBaTh IpaBUIaM
MOJIb30BAHUS
XUMHYECKOW IOCYA0U 1
71a00paTOPHBIM
000pyTIOBaHUEM.
IIpoBonTh
BBIYHCIICHUSI
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M0 YPaBHEHUSIM
XUMHYECKUX PEAKIIUM.
CamocTosTeIbHO
IJIAHUPOBATh U
OCYIIECTBIISATH CBOIO
MMO3HABATEJIbHYIO
JIESITEIIbHOCTD;
MPUHUMATH aKTUBHOE
y4dacTue B TPYIIOBOM
yueOHOM e TeNIbHOCTH

Hroro no pasueny 17

Pa3zgen 3. XuMus u :KU3HL

3.1

XuMHA 4 )KU3HDb

bubmunorexa [JOK

https://m.edso0.ru/7f41837¢c

Ponp xumuu B o0ecieueHun
HKOJIOTMYECKOH, SHEPreTUYECKON U
NUILEBOM 0€30MaCHOCTH, pa3BUTUU
MEMIIMHBI.

. [ToHsATHE O HAYYHBIX METOAX
MIO3HAHUS BEIIECTB U XUMUYECKUX
peaKuuii.

[TpencraBienus o0 OOIMX HAYYHBIX
HOPUHIUIAX TPOMBIIUIEHHOT'O
NOJy4YEeHHUs] BXKHEHIIINX BELIECTB
(Ha mpuMepax MPOU3BOJICTBA
aMMMaKa, CepHOU KUCIIOTBHI,
METaHoJIa).

YenoBek B MUpPE BEIIECTB,
MaTEepUaIoB U XMMHUYECKHUX
peaKuii:

XUMHA U 3J0POBBE YCIIOBCKA,
ImpaBujia UCIIOJIb30BaHUA

Posb xumuu B obecrieyeHuu
9KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MeauuHbL. [IoHATHE 0 HAyYHBIX
METOJIaX ITO3HAHUS BEIIECTB U
XMUMUYECKUX peaKIuii.
[TpencraBienus o0 OOIMX HAYYHBIX
HNPUHIUIAX POMBIIUIEHHOTO
MOJIy4eHHUs] BXKHEHIIINX BEUIeCTB (Ha
puMepax MpoU3BOJICTBA AMMHAKa,
CepHOM KUCIIOTHI, METAHOJIA).
YenoBek B MUpPE BEIIECTB,
MaTEpUaIoB U XUMHUYECKUX pEeaKLUi:
XUMHUS U 3/10pOBbE YETIOBEKA;
NpaBUjIa UCIOIB30BAHUS
JIEKapCTBEHHBIX MPENnaparos;
npaBuia 6e30MacHOro
MCIIOJIb30BaHUs IPETapaToB
OBITOBOM XMMHUU B MIOBCETHEBHOM

PackpsiBath poiib
XUMHH B PEIICHUN
YHEPTETHYCCKHUX,
CBIPBEBBIX U
HKOJIOTHYECKUX
npobiem
YeJI0BEUeCTBa,
OTHCHIBATH OCHOBHBIE
HAIPaBIICHUS PA3BUTHUS
XUMHUYECKON HAYKU U
TEXHOJIOTHUH.
[TpuMeHsTH IpaBUIa
6e30macHoOro
oOpareHus ¢
BEIECTBaMH,
HCIIOJIb3YEMBIMHU B
IMOBCEAHEBHOM KU3HU,
IIpaBHJIa TIOBEJICHUS B
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JIEKAPCTBEHHBIX MPENaparTos;
npaBuja 6€30macHOro
MCIIOJIb30BaHUS MPENapaToB
OBITOBOM XMMHUM B IIOBCEIHEBHOM
JKU3HH. beITOBast XuMHueckast
IPaMOTHOCTh

JKU3HH. beITOBas XuUMHYECKas
IrpaMOTHOCTb

HeJsx coepexeHus
3/10pOBbS U
OKpYyXKaroleun
IIPUPOJHOMN CPEIBI;
MMOHUMATh BpPEJ
(omacHoCTB)
BO3JECHCTBUS HA KUBBIC
OpraHU3MBI
OIpeEeNIEHHBIX
BELIECTB CMBICII
nokazareins [TIK,
MOSICHATh Ha MpUMepax
CIoCcoObl YMEHBIICHUS
U NIPEIOTBPALICHUS UX
BPEIHOT0 BO3JCHCTBUS.
AHanuzupoBaTh U
KPUTUYECKH OLICHUBATh
uHpOpMalHIO,
CBSI3aHHYIO C
XUMUYECKUMHU
Mpoleccamu 1 ux
BIIMSIHHEM Ha
COCTOSIHUE
OKPYXAaIOIIEeH CPeabl.
Ucnonp3oBath
MOJTydCHHBIC 3HAHUS U
MIpe/ICTaBICHUS O
chepax IeaTeqTbHOCTH,
CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH
TEXHOJIOTHSIMH, KaK
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OCHOBY JIJIst
OpHUEHTAIH B BbIOOpE
cBoel Oynymeit
podeccCHoHABLHOM
JIESITEIIBHOCTH.
[TpuHuMaTh yyacTue B
00CyX/1eHUH podIIeM
XUMHUYECKON U
3KOJIOTUYECKOU
HAIPaBIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO
1o npoobiaemMe u
npeiaraTh
BO3MOJKHBIE ITyTH €€
pelIeHusl.

Hroro no pazgeay 4

O011€ee KOJIMYECTBO YaCOB 0
nporpamme 34
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