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ITosicHuTeILHAS 3aNIMCKA

Hannas pabouast mporpamma npennasHadesra st 10-11 kimaccoB MBOY «Kopeunsckas CIHI»
Pabouas nporpamma no npeamery xumus B 10-11 kaccax coctaBieHa B COOTBETCTBHH C:

®denepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
denepauuny;

®enepanbabiM  3aKk0HOM 0T 24.09.2022 1. Noe 371-®3 «O BHeceHUM HW3MEHEHUH B
®enepanbhblii 3akoH «O06 obpazoBanuu B Poccuiickoit denepanyumn» u crathio 1 denepanbHOro
3akoHa «O0 o0s13aTepHBIX TpeboBanmsX B Poccuiickoit deneparumy;

[opsiakoM opraHu3ay U OCYIIECTBICHHS 00pa30BaTENbHON NESTEILHOCTH [0 OCHOBHBIM

00111e00pa3oBaTeNbHBIM MTPOrpaMMaM — 00pa30BaTeIbHBIM ITPOrpaMMaM HAa4aIbHOTO OOIIETO,
OCHOBHOT'O O0IIIEro M CpeHero oomiero o0pa3oBanusi, yTBEpKISHHBIM PUKA30M
Munnpocsemenus ot 22.03.2021 Ne 115 (B aeiicTByrowIel peaakuum);

IIpukazom Munucrepcersa npocsemenus Poccniickont @enepanuu ot 12.08.2022 1. Ne 732 «O
BHECEHUU U3MEHEHUH B (pelepalbHbll rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPT CPETHETO
o011ero oopazoBaHMs, yTBEpKIECHHBIN MpUKa3oM MuHUCTEepCTBa 00pazoBaHMs U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 r. Ne 413»;

IIpuka3zom MunuctepcTBa npocsemienus Poccuiickoit @eneparum ot 18.05.2023 Ne 371 «O6
YTBEPKACHUM (eepanbHONl 00pa30BaTeNIbHON MpOrpaMMbl CpeqHero oOuiero oOpa3zoBaHUS»
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpuxazom MunucrepctBa npocseuienust Poccuiickoit ®denepannn ot 21.09.2022 1. Ne 858
«O06 yTBepkIeHHU (enepanbHOro mepedHss y4eOHMKOB, JOIMYIIEHHBIX K HCIOJb30BAHUIO IPH
pealin3aluy UMEIOIIMX roCyAapCTBEHHYI0 aKKpeIUTaI0 00pa30BaTelbHbIX IPOrpaMM HauaabHOTO
00111er0, OCHOBHOTO O0IIET0, CPEeTHEr0 00IIEero 00pa3oBaHUs OPraHU3aLUSIMHE, OCYIIECTBISIONMMH
00pa3oBaTeNbHYI0 JIeATENbHOCTh M  YCTAHOBJIEHMS MPENEIbHOIO CpOKa HCHOJIb30BaHUS
UCKJTIOUEHHBIX YUCOHUKOBY;

3akonom Pecnybnmuku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 o6pa3oBanuu B
Pecnty6nuke Kpbim» (¢ H3MEHEHMSIMU U JIOTIOJIHEHUSIMH);

[Tpuxazom MununcrepctBa oOpa3oBaHMs, Hayku u Mosoaéxku Pecnyomuku Kpbmm ot
27.03.2023 Ne 565 «O npu3HaHUM YTPATUBIIUM CUITY IIPUKa3a MUHUCTEPCTBA 00pa30BaHUs, HAYKH U
Monoaéxu Pecy6onuku Kpbmv ot 11.06.2021 Ne 1018» (MP no BeneHuto 1€10BOH JOKYMEHTAIUH B
rOCYJapCTBEHHbIX M MYHHULMIAIBHBIX JIOUIKOJIBHBIX 00Pa30BaTENIbHBIX U 00Ie00pa30BaTENbHBIX
opranusanusax Pecyonuku Kpeim). Pexum nocryna: https:// www.krippo.ru/files/metod2024/24.pdf.

ITucemoM MuHucTepcTBa 00pa3oBaHus, Hayku U Monoaexu PecrnyOnuku Kpbim ot
13.04.2023 Ne 1988/01-15 (06 yueOHbIX maHax oOuieo0pa3oBaTeabHbIX Opranuzanuii Pecryonuku
Kpsim Ha 2023/2024 yueOHbl rox).

MeToauueckuMH peKoMeHIalusIMU 00 0COOEHHOCTSIX MpenojaBaHus MpeaMeTa XUMHUH B
o0mieoOpa3oBarenbHbIX opranuzanuax PecryOianku Kpeim B 2025-2026 yyeOHOM roay

[TonoxxenneM o Gopmax, IEPUOAUYHOCTH, TOPSAAKE TEKYIIETO KOHTPOJIS

YyCIEBAaEMOCTHU U MPOMEKYTOUHOM aTTecTauuu oOyyaromuxcs B Llkoe.

OcHoBHOW 00pa3oBaTenbHONM MporpaMMoil cpeanero oobmero ob6pazosanus (PI'OC),
yTBep)ka€HHOM npukazoM MBOY «Kopensckas CI» ot 28.08.2025 r. Ne 236;

YyeOubMu maHamu cpeaero obmero oopazosanus (PI'OC) MBOY «Kopeusckas CII»,
YTBEPKIEHHBIM IprKa3zoM oT 28.08.2025 roga Ne 237;

[onoxxenunem o paboueit mporpamme yueOnsix npeameroB MbOVY «Kopeusckas CILI»,
YTBEPKIEHHBIM NpHrKa3zoMm oT 28.08.2025 No 239.

B cootBercTBuu ¢ DenepaabHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
cpeaHero o0riero o0pa3oBaHus y4eOHbIH MpeaMeT « XUMHUsD» BXOIUT B IPEIMETHYIO 00J1acTh
«EcTecTBeHHOHAYUYHBIE IPEAMETHI» U SBJISETCS 00s13aTEIbHBIM ISl U3yUEHUSI.


https://www.krippo.ru/files/metod2024/24.pdf

Copepxanne yaeOHOTO mpeaMeTa « XUMHUs», PEACTaBIEHHOE B paboueii mporpaMme,
cootBercTByeT @I'OC COO, OPII npenmera « XuMusi».

VYueOHbIM M1aHOM Ha u3ydeHue xuMun B 10 kmacce orBoautes - 34 4. (1 gac B Heneno), B
11 knacce otBoauTes - 34 4. (14ac B HEnEm0).

[TporpaMmMa opueHTHpPOBAHA HA UCIIOJIb30BAHNE YUCOHUKOB:

I'2 Xwwmus: 10 xmacc: 6a3oBbeiit ypoBeHb : yueOHuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnankos. — 7-e u3n., crep. — Mocksa.: [Ipocsemenue, 2025. — 128 c.: .

ISBN 978-5-09-120190-1.

I'2  Xwumwus. 11 xmacc: 6a3oBbiii ypoBeHb : yueonuk / O.C. I'abpuensn, N.I'. Octpoymos, C.A.
CnankoB. — 7-e u3z., crep. — Mocksa.: [Ipocsemenune, 2025. — 127, [1] c.: un.

ISBN 978-5-09-120191-8.

Coaep:xxanue yueOHOro npeamera

10 KUIACC
OPI'AHUYECKASA XUMUSA

Teoperuyeckne 0CHOBBI OPraHUYEeCKON XUMUH

IIpenmMer  opraHu4eckodl  XUMHUM: €€  BO3HUKHOBEHHE, DPAa3sBUTUE U 3HAYEHUE
B IOJYYECHHH HOBBIX BELIECTB M MAaTepUaloB. Teopus CTpPOCHUS OPraHWYECKHX COCAUHEHUN A.
M. BytnepoBa, €€ ocHOBHble MoJoKeHHUs. CTpyKTypHbIE (OPMYJIbl OPraHMYECKUX BEIIECTB.
I'omonorus, nzomepus. XuMu4IeCKasi CBA3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIC U KPATHBIE
CBSI3H.

[IpencraBnenne o0 KiIACCU(PHUKAIMKA OPTraHUYECKHX BEIIeCTB. HoMeHKIaTypa opraHMYecKHX
COEJIMHEHUI (cucTeMaTHyecKas) U TPUBHAJIbHbIC HA3BaHMS BAKHEWIIMX NpeICTaBUTENEH Ki1accoB
OpPraHNYEeCKHUX BEIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BELIECTB W WX HPEBPALICHUN: O3HAKOMJICHHE C
oOpa3lamMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOACHNE U ONUCAHNE JTEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPAILECHHIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUU (TJIaBJICHUE, OOYIJIMBaHUE U TOPEHUE).

YrieBogopoabl

AJKaHbBl: COCTaB M CTPOEHHE, TI'OMOJIOTMYECKHUN psA. MeraH W 3TaH — MHpocTeniue
IPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE M XMMUYECKHE CBOWCTBA (pPeaKLUU 3aMELIeHNs U FOPEeHus),
HAaxO0’K/ICHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTHYECKHM psAX. DTHUIEH W NPONUJIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (PU3MUYECKHe M XHMHUYECKHE CBOMCTBAa (pEeakuuu THIPUPOBAHUS,
rajJoreHUpPOBaHUs, FMIPATALUH, OKHCICHHS U MOJIMMEPU3ALIUH ), TOTYUESHHE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKHE
cBOMcTBA (peakuus noaumepusanun). [losyueHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTMUECKUN psill. AUETHIIEH — IPOCTEHIINMA
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakiuu
IUJIPUPOBAHUS, FaJIOr€HUPOBAHMS, TUApaTallii, TOPEHMSI), IOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHHe, (QHU3MUECKHE W XUMHUECKHE CBOMCTBa (peakuuu
raJIoreHUPOBAaHUS M HUTPOBAHUS), IMOJIYYEHHUE U MpPUMEHEHUE. 101yon: cocmas, cmpoeHue,
Quszuueckue u xumuueckue C80UCMEa (Peakyuu 2anio2eHUposanus U HUMpoOSanus), noiyiyeHue u
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTMuyeckas  CBs3b  MEXAY  YIVIEBOJOPOJAMHU,
IIPUHAUIEKALIMMHU K Pa3JIMYHbIM KJIacCaM.
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[IpupoHbIE HCTOYHHUKY YTIIEBOIOPOOB. [[pupoaHbIii ra3 u nmomyTHbIE HeTsiHBIE Ta3bl. HedTh
u e¢ mnpoucxoxzaeHue. CrocoObl mnepepadOTKW HEPTU: NEPeroHKa, KPEeKUHI (TepMHUECKUi,
KaTaJauTHuueckuit), nuponus. IlpoaykTsl nepepaboTku HePTH, X IPUMEHEHHE B TPOMBIIIJICHHOCTH U
B ObITY. KaMeHHBIN yrojb U IpOILyKTHl €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs] BEUIECTB W WX MPEBPALICHUHM: O3HAKOMJICHHE C
o0Opa3laMu IuiacTMacce, KayuyykoB M pe3uHbl, kojuiekuuu «Hedte» u «Yrompy, MonenupoBaHue
MOJIEKYJ1 YTJIE€BOJOPOIOB U rajoreHOIPOU3BOIHBIX, TPOBEICHIE NPAKTUYECKON pabOThI: OJIyYeHHE
JTUJICHA U U3yYEHHE €r0 CBOUCTB.

PacuérHele 3anauu.

Bbrunciienus o ypaBHEHUIO XMMHYECKON peakimu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BELIECTBA WU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOIHBIX
BELIECTB WU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue oprannyeckue coeiHeHUs

[IpenenpHble OJHOATOMHBIE CHHUPTHL. MeETaHON W 3TaHON: CTpPOCHHE, (GU3UYECKUE WU
XUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMU MeETajllaMd, TajJlOT€HOBOJOPOJIaMHU, T'OpEHHE),
IpuMeHeHre. BogopoaHbie cBsI3u MEXy MOJIEKYJIaMU cliupToB. JleficTBUe MeTaHoJIa U 3TaHoJa Ha
OpraHu3M YeJOBeKa.

MHoroaToMHbI€ CIUPTHI. DTUICHTIIUKOIb U INIMIEPUH: CTpOeHHE, GPU3NUYECKHUE U XUMUYECKHE
CBOIICTBa (B3aUMOJICHCTBUE CO LIEIIOYHBIMU METAJUIAMU, KaYEeCTBEHHAs peaKllisg Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMenenue riuunepruta u 3TUICHIJINKOIIS.

deHoJI: CTpoeHNEe MOJEKYJIbl, (U3HMUECKHUE U XUMHUYECKHE CBOWMCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue penomna.

Anbaerusbl U kemoHwvl. DopMaibAeru, alleTalbIerul: CTpOeHue, PU3NUECKUe U XUMUYECKUE
CBOWCTBA (peaKkIMM OKHCICHHS U BOCCTAHOBJICHHUS, KAueCTBEHHBIC DEAKLMHU), MOJIY4YCHHUE H
MIPUMEHEHUE.

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsE M YKCYCHasi KHCIIOTBIL:
cTpoeHne, GU3NUEeCKUe U XUMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME JJIA Kacca KUCIIOT, PeaKIlus
TepuUKalMK), TOodydeHue u npumeHeHue. CreapuHOBas U OJIGMHOBas KHUCIOTHI KakK
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblja Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MoOIOlIee ACHUCTBUE.

Crnoxuble 3upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApPONIU3 CIOXHBIX 3(UPOB.
Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUpPOB.

VYrieBonbl: coctaB, KiaccudUKaIus yrieBoaoB (MOHO-, M- M TMOJHMcaxapuisl). [ mroko3a —
NPOCTEHIIMKA MOHOCAXapHJ: OCOOCHHOCTH CTPOEHHUS MOJICKYJbl, (PU3MUECKHE U XUMHUYECKHUE
cBoiicTBa (B3auMmozeicTBue ¢ ruapokcuaom meau(ll), okucienne aMmmMuadHbIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXO0XKACHHWE B TPUPOJE, MPUMECHEHHE,
ounonoruyeckas posb. otocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnonosza kKak npupoiHble noiaumepbl. CTpoeHHE Kpaxmajia M LEJUIIOJIO3BI.
duznueckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs! PEAKIIHs C HO/IOM).

OKCIIEpUMEHTAJIBHBIE METOJAbl H3YYEHMsI BEIIECTB M MX MPEBPALIEHUI: IPOBEIECHUE,
HaOJII0/IEHUE U ONUCAHKE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIUI
OJTHOATOMHBIX CIUPTOB (OKHUCIEHHE ATaHona okcuaoMm Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3ammogerictBue TiuiepuHa ¢ ruapokcuaom Menu(ll)), ampaernnoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u ruapokcunom meau(ll), B3ammoneiicTBue Kpaxmaia ¢ HOJIOM),
MIPOBEICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOMN KHUCIIOTHI.

Pacuérnbie 3a1ayu.

Boruncnenus 1o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIH MPOJYKTa PEAaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX
BELIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcozeprKale OpraHn4eckiue COeAMHEHNS.

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coenuHeHus. Ou3nyeckue U XUMHUYECKHe
CBOICTBA aMHHOKHCIIOT (Ha pUMepe IIMLKHa). bruojornueckoe 3HaueHHEe aMMHOKHUCIIOT. [lenTuasl.




benkn kak HpuUpogHBIE BBICOKOMOJEKYJSIpHblE coeauHeHus. llepBuuHas, BTOpUYHas U
TpeTUYHAasi CTPYKTypa OenkoB. XHMHUECKHME CBOWCTBA OEJKOB: THAPOIHU3, JEHATypauus,
Ka4yeCTBEHHbIE peaKUH Ha OENKH.

OKCIIEpUMEHTAIbHBIC METO/bl HM3YYCHMs BEUIECTB M WX TNPEBPALICHUN: HAONIOJCHHE W
OIKCaHKE JEMOHCTPALIMOHHBIX ONBITOB: JI€HATypaLusl O€JIKOB IPU HAIpEBaHWUHU, LIBETHBIC PEAKIMU
O€eJIKOB.

BbicokoMo1eKyJIsSIPHBIE COEIMHEHUS

OCHOBHbBIE TIOHATUS XMMHMM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALUH, CPEAHSS MOJIeKyJspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEpU3aLis U IOJIMKOHICHCALUS.

OKCIEepUMEHTAIbHBIC METO/bl M3YUYCHMs BELIECTB M MX HPEBpAIEHUH: O3HAKOMJIEHHE C
00pa3aMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MeXnpeaMETHBIC CBS3U.

Peanuszanus MEXNpeAMETHBIX CBA3€H NpU M3y4eHMHM opraHudeckod xumuu B 10 kmacce
OCYILECTBIIAETCS YEPE3 UCIOIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHbIX IOHATHH, TaK ¥ IOHATHH,
ABJIAIOIUXCS] CACTEMHBIMHU U1l OTAEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOuire ecTecTBEHHO-HAayuYHblE MOHATHS: SIBJICHUE, HAyYHbIH (DAaKT, rUnore3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTE3, Kiaccu(uKanus, NEPUOJUYHOCTb, HAONIOJCHHE, H3MEpEHHE, 3KCIIEPHMEHT,
MO/JICJINPOBAHUE.

®dusuka: MaTepus, SHEPrUsi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, YIHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3UUECKUE BEIUYMHBI U €IUHMIIBI UX
U3MEpEHMUSL.

buonorus: xinerka, opranusMm, Ouochepa, oOMEH BeEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKU aKTHUBHBIE BelecTBa (O€NKH, yIIeBOAbL, XKHUPbI, PEPMEHTHI).

I'eorpadus: MuHepaiibl, TOPHbIE IOPO/bI, MIOJIE3HBIE HCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHosnorus: NMuIIEeBbIE MPOAYKTHl, OCHOBBI PALlMOHAIBHOIO IMUTAaHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IPenaparhl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI XMMHUM

Xumuueckuit  sneMeHT. AtoMm. Snpo aroma, HM30TONBI.  DJIEKTpOHHAs  000J0YKa.
DHepreT4ecKue ypoBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d- ameMeHTsl. OCOOCHHOCTH
pacnpe/ieNieHusi AJIIEKTPOHOB IO OpOUTaIsiM B aTOMax 3JIEMEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DneKkTpoHHas KOHPUTYpAIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucTeMa XHUMHYECKHX dJeMeHToB /[l
W. MenneneeBa. CBs3p nepuoauueckoro 3akoHa M Ilepuonnmyeckoil CHUCTEMBI XMMHUYECKHUX
sanementoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHUA aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMBbIX UMH MPOCTHIX M CIIOKHBIX BEUIECTB IO
rpyIIaM 1 nepuojiaM. 3HaueHHe NePUOANYECKOro 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeliecTBa. XUMUYECKas CBsA3b. BUIbl XuMru4ueckoi cBsi3U (KOBaJICHTHAs HETIOJISIPHAS
U TIOJIsIpHasi, MOHHAs, MeTaJuInyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEGHTHOM XUMUYECKON CBS3U
(oOMeHHBII u JIOHOPHO-AKIENTOPHBIN). Bonoponnas CBS3b. BasieHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKUCIeHNs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKyJISIpHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBAa BENIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU.

[lonsiTne o mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas 1o
BEILIECTBA B pacTBOPE.
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Knaccudukanus Heopranudeckux coeauHeHui. HomeHkatypa HEOpraHWYECKHUX BEIIECTB.
I'eneTnueckas cBsI3b HCOPraHN4YCCKUX BCIICCTB, IIPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass peaknusa. Kiaccudukanmss XUMUYECKUX pEaKIUii B HEOPraHUYECKOH W
OpraHWYeCKOM XUMHUHU. 3aKOH COXPAHEHHS] MACChl BEILECTB, 3aKOH COXPAHEHHS W IMpEBpalCHUs
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3ndHbIX (akTopoB. OOpaTuMble pEaKIUH.
Xumnueckoe pasHoBecue. GaKkTOpBI, BIUAIOLINE HA COCTOSHUE XMMUYECKOT0 paBHOBecHs. I IpuHiun
JIe IllaTenne.

Onektposmtrueckas aucconuanus. CumpHble W ciadble 2eKTpoiauThl. Cpena BOTHBIX
pPacTBOPOB BELIECTB: KUCIAsl, HEUTpalIbHAs, IEJTOUHAS.

OKMCINUTEIbHO-BOCCTAHOBUTEIBHEIC pCaKknuu.

DKCTepUMEHTAIbHBIC METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILCHUH: IEMOHCTPAITUS TaOJIHII
«IIepuoanueckas cucrema xumuiueckux aaeMeHToB 1. 1. MenneneeBay, uzyuenue Moaenen
KPUCTALTMYECKHUX PEHIETOK, HAOIIOICHUE W OMUCAHKNE IEMOHCTPAIIMOHHBIX M Ta00OPATOPHBIX
OMBITOB (Pa3JI0KEeHUE MEPOKCUIA BOJOPO/Ia B IPUCYTCTBUU KAaTalIM3aTOPa, ONPEACIICHUE CPEIb
PacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA, PEaKIIMA HOHHOTO 00OMEHa),
MPOBEICHHUE MPAKTUUECKON paboThl «BiusiHue pa3audHbIx (aKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKuum».

PacuérHeble 3anauu.

Pac4€rbl 0 ypaBHEHHAM XMMHMUYECKHUX PEAKLUI, B TOM UYUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAs JOJIS BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxenne Hemerauios B [leprogudeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3HUECKUE CBOWCTBA HEMETAIJIOB. AJIIOTPOITUS
HEMETAIIOB (Ha IpUMeEpe KUCIOpoa, cephl, pochopa u yriieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHUIIIMX HEMETAJIOB (TaJION€HOB, Cepbl, a30Ta, (ochopa, yriepoaa
Y KPEMHUS1) U UX COeTMHEHUH (OKCHI0B, KUCIIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COETUHEHHI).

IIpuMeHeHnEe BaKHENIINX HEMETAUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenune MeramuioB B llepuoanyeckoi cucTteMe XMMHUYECKHX 3JIEMEHTOB /Jl.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI04eK aTOMOB MeTaysioB. OOmue
¢uznueckue cpBoiictBa MeTtayuioB. CIjiaBbl METAUIOB. ODJIEKTPOXUMHUECKUN psj HaNpsKeHHUH
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX METAUIOB (HATPHM, KaJIWH, KadbIIUi, MAarHUH, aJTFOMUHHM,
IIUHK, XpOM, KeJIe30, MeJlb) U UX COCTUHEHUH.

Oo6mme criocoOsl moMy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIBHBIE METO/Ibl U3YUYEHHUS BEUIECTB U UX NPEBPALECHUN: U3yYEHNE KOJIEKIUU
«Mertansl U cI1aBbl», 00pa3L0B HEMETAIIOB, PELIEHUE HKCIIEPUMEHTAIbHBIX 33/1a4, HAOII0eHUE U
OIKCaHKUe JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCH A ATFOMUHUS
C pacTBOpaMH KHUCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PEAKI[MN Ha KATHOHBI METAJIJIOB).

PacuérHbie 3a1a4n.

Pacuérbl Macchl BenjecTBa uiu 00bEMa ra3oB MO0 MU3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEIIECTB, pacy€Tbl Macchl (00bEMa, KOJTMUECTBA
BELIECTBA) IPOJYKTOB PEaKIUH, €CJIN OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B oOecrieyeHun SKOJOTUYECKOM, IHEPreTUYECKOW M MHIINEBOM Oe30MacHOCTH,
pa3BUTUN MeAULIMHEL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEILECTB M XUMUYECKUX PEAKLIUIA.




[IpencraBienust 00 OOIIKMX HAYYHBIX MPUHIMIIAX [POMBIILJICHHOTO MOJIYYEHHUS! Ba)KHEHIINX
BELIECTB.

YenoBek B MHUpE BEIIECTB W MAaTEpPUAIOB: BAXKHEMIINE CTPOUTEIBHBIE MaTEpHUAIbI,
KOHCTPYKLIMOHHBIE MaTe€puaybl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl Ul SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMueCcKHe U MUHEpaIbHbIe y100pEHUsI.

X¥MHS U 310pOBbE YEJIOBEKA: IIPABHIIA UCIIOIb30BAaHUS JIEKAPCTBEHHBIX NIPENAPATOB, ITpaBUIIa
6e30macHOro HCITOJI30BAHUS MpenaparoB OBITOBOI XUMUU
B IIOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBSA3EH MPU M3YUYEHUHU OOIIei n HeopraHuyeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHUH, TaK U
MOHSITUM, ABJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJENBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.
OO1111e ecTecTBEHHO-HAay4HbIE MOHATHUS: HAYYHbIN (haKT, TUIIOTe3a, 3aKOH, TeOpHs, aHaJIU3, CUHTES,

Kiaccuukanus, nepuoMIHOCTh, HAOIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAHNE, U3MEPECHHE,
SIBJICHUE.

duznka: MaTepus, SHEPTrHUsl, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOaKTUBHOCTD, MOJICKYJIa, JHEPTeTUYSCKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €AMHUIBI UX U3MEPEHHUS, CKOPOCTb.
buonorus: kineTka, opraHu3M, SJKOcucTeMa, Onocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI,
0OMeEH BelIecTB B OpraHu3Me.

['eorpacdusi: MUHEpabl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.
TexHonmorus: XuMuuecKasi IpOMBIIIEHHOCTh, METAJLIyPrus, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaioB, CEIbCKOXO03MCTBEHHOE MPOU3BOICTBO, MUILIEBAsI TPOMBIIIEHHOCTb,
dapmalieBTHYECKask IPOMBIIUICHHOCTh, POU3BOJICTBO KOCMETUYECKUX MPETMapaToB, MPOU3BOJICTBO
KOHCTPYKIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IInanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOSHHSI 00YYaOIIUMHUCS IPOTpaMM
cpenHero oOmero oOpa3oBaHus (JTMYHOCTHBIM, METANpPEIMETHBIM M TpeAMeTHhIM). Haydno-
METOIMYECKOM OCHOBOM I pa3pabOTKH IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTPaMM CPETHETO
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIA MOIXO/.

B cooTBercTBHUM € CHCTEMHO-ACSTEIBHOCTHBIM TOIXOJAOM B CTPYKTYpE JUYHOCTHBIX
PE3yJIbTaTOB OCBOCHHMSI MpeMeTa « XUMHUSA» Ha YPOBHE CPEJHEro oOLIero o0pa3oBaHus BblIEICHbBI
CJIEIyIOIIME COCTABIISAIOILNE!

OCO3HaHWE OOYYAIOIIMMHCS POCCHUHUCKOW TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYMe MOTUBALUU K 00y4EHHIO;

[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCXKIEHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
IIEHHOCTEN M UCTOPUUYECKUX TPAIULINIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCsS PYKOBOJICTBOBAaThCS B CBOEH NIEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  LEJIOCTHOW CHCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYUe MPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTYPhl U CIOCOOHOCTH CTaBUTh II€JIU U CTPOUTD
JKU3HEHHBIC TITaHbI.

JInaHOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE YUEOHOH 1
BOCIIUTATEILHOW JEATENILHOCTH B COOTBETCTBHH C TYMaHUCTHYECKHMH, COIMOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM W HJI€alaMH POCCHICKOT0 Tpa)<IaHCKOro OOIIecTBa,



INPUHATHIMU B OOIIECTBE HOPMAaMHM M TpaBUIAMH MOBEACHHUS, CIOCOOCTBYIOIIMMH Ipoleccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YYArOIIHXCSI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS NIpeaMeTa «XHUMHUS» OTPakalT CHOPMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON U MIPAKTHYECKOHN JEATeIbHOCTH 00yUYaIOIUX s 110 peaTn3alii MPUHATHIX B
oO11ecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMSA:

OCO3HaHUsl 00YYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, yBa)KEHHsS K
3aKOHY W MPABOIMOPSIIKY;

MPEJCTaBICHUS] O COLMAJIBHBIX HOPMAax M NpPaBUJIAX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESTENbHOCTU MPU CO3JAaHUHM YUYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI APYTUX NIPU
aHaIIM3€ Pa3INYHbIX BUJOB YUEOHOU NESTEIBHOCTH,

2) IATPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIMI0 OTE€UYECTBEHHOU XUMUU;

YBa)XEHHsI K MPOIIecCy TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PEe3yJbTaT JIUTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX
AKCIIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPYAa YUYEHBIX U MPAKTHUKOB;

WHTEpeca ¥ MO3HABATEILHBIX MOTHUBOB B IMOYYCHHUH U MOCJICAYIOIIEM aHalu3e NHPOPMAIUHU O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh  CUTYalldd, CBSI3aHHBIE C  XUMHYECKHMMH  SIBJICHHSIMH,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OLICHMBaTh CBOE IMOBEJACHHWE M TOCTYNKH CBOMX TOBapHILEed C TMO3HIMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOrOICHHS TIPaBHII 0€30MacCHOT0 OOpAIEHus ¢ BEIIECTBAMHU B OBITY, TOBCEAHEBHON JKU3HH U
B TPYAOBOH J€ATEIbHOCTH;

MOHUMAHHUS [ICHHOCTH MTPaBWJI MHAUBUTyaIbHOTO U KOJUIEKTHBHOTO O€30MacHOTO MTOBEICHUS B
CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HaHUsl TOCIEACTBHUI ¥ HENPUSATUS BPEIHBIX MPHUBBIUEK (YIMOTPEONICHHUS aTKOTOJs,
HAapKOTUKOB, KYpEHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEOBATEIbCKON  JI€ATENbHOCTH,
OOILECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTH€ B PEIICHWH MPaKTUUYECKHX 3aJad COLUAIbHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTepeca K MPaKTUYECKOMY M3yUEHHIO Npodeccuil pa3inyHoro pojaa, B TOM YKCJEe Ha OCHOBE
MPUMEHEHUS ITPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHHUsI K TPY1y, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYaJbHOW TPacKTOpUU 0Opa3zoBaHus, Oyaymieit
npodeccun U peanu3aluu COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHUHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

HKOJIOTMYECKU IIeJIeCOO00Pa3HOT0 OTHOIICHUS K TPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;



MOHUMAaHUA TJ00aTbHOIO XapakTepa 3KOJOTMYECKHX MpoOeM, BIUSHUS SKOHOMHYECKUX
MIPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEbL;

OCO3HaHUs HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHMIKEHHM XUMHH Ul PELIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOT'O HEMPUATHUSA ACHCTBUM, MPUHOCSIINX BPE]l OKPYKAIOLIEH TPUPOIHON Cpee, YMEHUS
MPOTHO3UPOBATH HEOIATOMPHUATHBIC YKOJIOTHUECKHUE MOCIEACTBYS MPEANPUHUMAEMBIX NCUCTBUN U
MIpeA0TBpalaTh UX;

HaJU4Msl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, JKOJOTHYECKON KyJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIlPaBICHHOCTH, YMEHUS  pPYKOBOJCTBOBATbCS HMH B
MO03HABATEIILHON, KOMMYHUKATUBHOW U COIMAIBHON MPAKTHUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOI0 NIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MTPAKTUKH;

MOHMMAaHUA clneuuUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poiau B (HOpMHUPOBaAHHUU
PalMOHATIBHOTO HAYYHOT'O MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MPECTAaBICHHUS 00 OKpY’KarolieM
MHpE KaK O €IUHCTBE NIPUPOJIbI U YETIOBEKA, B IO3HAHUY PUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUHN
npo6JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTHM XHUMHUHU JJIsi COBPEMEHHOM LMBUIM3alUU: B €€
IYMaHHCTUYECKOM HANpaBIEHHOCTH W BaXXHOH POJM B CO3JaHUU HOBOM 0a3bl MaTepUabHOM
KyJbTYpbl, PEIICHUU TII00abHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHUECKOM, MUIIEBON U AKOJIOTMUYECKOI 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICYCHUH
YCIIOBUH YCIIEHIHOT'O TPyAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU Ka)JI0r0 jieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH: TMOHHUMAHHMS  CYIIHOCTH  METOJIOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS IS
aHalM3a U 00BSCHEHUS SBICHUI OKPYKAIOIIEro MUPA U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS
Jenath 000CHOBAHHBIE 3aKIIOYEHHUS HA OCHOBE HaY4YHBIX (PAKTOB U MMEIOLIUXCS JaHHBIX C LEIbI0
MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIbHO MCIOJB30BaTh XUMUYECKUE 3HAHUS I pellieHus: npodiieM B
peanbHBIX KU3HEHHbBIX CUTYaLIUX;

MHTEpeca K ITO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HEMPEephIBHOMY OOpa30BaHHUIO M CamMOOOpa30BaHUIO, K
aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax npodecCnoHaIbHOM eI TeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpenmMeTHbie pe3yJibTaThl OCBOCHHUS Y4EOHOT0 MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEr0
o011ero o0pa3oBaHUs BKIFOYAOT:

3HAUUMbIC Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOUIMXCS MEKIUCIUILTMHAPHBIC
(MexnpeaMeTHbIE) O0IIeHaYYHbIE TIOHATHS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAyYHOU KapTHHBI MUpA U
crienupuKy METOJOB MO3HAHMUS, HCIOJB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEprus, SBIEHUE, MPOIIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHIIKIL, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHs1, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPCHHUE, IKCTICPUMEHT U IPYTHE);
yYHHMBEpcaJibHble YdeOHbIE 1eHCTBHS (II03HABATENIbHbIE, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC),

oOecnieunBaromye GopMUpoBaHue (PyHKIIMOHAIBHON IPaMOTHOCTH M COLIMAIBHOM KOMIIETEHIHH
00y4JarIuxCs;

CHOCOOHOCTh 00YYAIOIIUXCS UCTIOJIB30BAaTh OCBOCHHBIEC MEXAUCITUIIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEPCAIbHbIE yUeOHbIe IeHCTBUS B IIO3HABATEILHON
COLIMAJIbHON ITPAKTHKE.

MertarnpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAICHHE YHUBEPCATbHBIMH YUCOHBIMH
M03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU M PETYJIATUBHBIMH JIEHCTBUSMHU.
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OBi1ajieHHe YHHUBEPCAJBLHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JJorMYecKue AeHCTBUSI:

CaMOCTOSITENILHO  (hOpMyIHpOBaTP M aAKTyaJIM3MpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpEAeNATh IeNN MACSITeNBbHOCTH, 3ajaBas MHapaMeTpbhl M KPUTEPUM WX JOCTHKCHUS,
COOTHOCUTD PE3YyJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIIONIb30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTATH
XapaKkTepHble MPU3HAKKM TOHATUA M  yCTaHaBIMBaTh HX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS JIsI OOBSICHEHUS OTJIENBHBIX (DAKTOB U SBICHHUIA,

BbIOMpATh OCHOBAHMS U KPUTEPUH I KJIaCCU(UKALIMU BEIIECTB U XMMHUYECKUX PEaKLIUi;

YCTaHABIIMBATh IPHUYUHHO-CJICICTBEHHBIC CBS3U MEXK/Y N3YYaeMbIMU SIBICHUSIMU;

CTPOMTDH JIOTMYECKUE PACCYX ACHUS (MHIYKTHUBHBIC, NEAYKTUBHbIC, TI0 AHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (HOPMYIHpPOBATH BBIBOABI U
3aKIJIIOUEHUS;

MPUMEHSTh B TPOIECCE TO3HAHUSA, WCIOJIBb3YyEeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeH, TPpeoOpa3oBbIBaTh MOJIEIbHbIE MPEACTABICHUS — XUMUUYECKHH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMHUYECKas GopMyJia, ypaBHEHHUE XUMHUYECKON PEaKIIuy — IPH PEeIICHUH YU4eOHBIX TTO3HABATEILHBIX
U MPaKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJENbHbIE MPEJCTABICHUS [UJIsl BbISBICHUS
XapaKTEePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUYECKHUX PEAKIIHIA.

2) 6a30BbI€e HCCIEA0BATEIAbCKHE TeHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEIM M 337auyd  HCCIIEOBAHMs, HCIIOJIB30BAaTh IIOCTABJICHHbIE H
CaMOCTOSITENIEHO C(HOPMYTHPOBAHHBIC BOIIPOCH! B KAYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI IS
(dbopMUPOBaHUS TMIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKACHUM;

BIIQJICTh HABBIKAMHU CAaMOCTOSATEIHHOTO IUTAHMPOBAHHMS W TPOBEIACHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0/aTh 3a XOJIOM IpoIlecca, CaMOCTOSITENLHO
MPOTHO3MPOBATh €ro pe3yiabTaT, (OpMyIHpPOBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIEAOBAHUSA, COCTaBIATh OOOCHOBaHHBIM OTYET O MPOJETaHHON
pabore;

PUOOpPETaTh ONBIT YYEHUUECKON HCCIIeI0BAaTENbCKON U TPOEKTHOM IEATEIbHOCTH, IPOSBIATh
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIFHOMY MOMCKY METOJIOB PEIICHUS MPAKTUICCKHUX 3a/1a4,
MIPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUSI.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMalUU (Hay4yHO-TIOMYJIsipHAs JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE IMOCOOMsS, pecypchl HHTepHeTra), aHAIM3UPOBATH
HMH(GOPMaLIMIO PAa3INYHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTHUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HEIPOTHBOPEUYUBOCTH;

(dbopMyIIMpoOBaTh 3alpoChl W TPUMEHATH pa3IUYHbIE METOAbl IPU IOUCKE U OTOOpe
uH(pOpMaIii, HEOOXOAUMOH /IJIsl BBIMIOTHEHUS YIeOHBIX 3a7a4 ONPeAeNEHHOrO TUTIA;

MpUOOpETaTh OMBIT HCHOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEJIbHO BBIOMpATh ONTUMANIbHYIO (opMmy mpeacTaBieHUs HHPOpMAIHUH (CXEMBI,
rpaduKu, TuarpaMMsl, TaOIULBL, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA NPU paboTe ¢ XUMUYECKOW NH(OpMaLIne:
NPUMEHSTh MEXKIIpPEAMETHbIC ((PU3nUYecKrue UM MaTeMaTHYeCKHe) 3HAKH W CHUMBOJBI, (HDOPMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OB.naz[eHne YHuBE€pCaJdbHBIMH KOMMYHUKATHBHBIMHA JeHCTBUSIMHU:
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3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYK/TaeMOM TEMBI B XOJI€ JHAJIOTa
W/WTA TUCKYCCHH, BBICKA3bIBATh MJIeH, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIIEHO
BBITIOJTHCHHMS MTPEJIOKECHHOM 3a/1a4U;

BBICTYIIATh C MPE3CHTAIIMEH PE3yJIbTATOB IMI03HABATEIBLHON JACSITEILHOCTH, TOTYYCHHBIX
CaMOCTOSITEIIBHO MJIH COBMECTHO CO CBEPCTHUKAMH ITPH BBITTOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTHUYECKON pabOTHI IO UCCIICIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, Pealli3alui y4eOHOTO
NPOCKTa U (POPMYITHUPOBATH BHIBOJIBI
0 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHUH IMyTEM COTJIACOBAHUS TIO3UITUI B X0JI¢ 00CYKICHUS
1 oOMeHa MHEHHUSIMU.

OgJiaieHNe YHUBEPCAJIBHBIMH PeryIsTUBHBIMM el CTBHSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBaTb M OCYILECTBIIATH CBOIO IIO3HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ LeMM U 3aaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
npe/yiaraéMblii alfOPUTM JACUCTBUI MpU BHIIOJHEHUH YUYeOHBIX M HCCIENOBATENbCKUX 3ajiad,
BbIOMpaTh Haumbosnee 3(pPeKTUBHBIN CIOCO0 HUX PELIeHHUs C Y4ETOM IOJy4YEeHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HAa OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuyeckas XMMHUs OTPaXKaroT:
c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XMMHYECKOW COCTABISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUN NPHUPOJIbI, B (YOPMUPOBAHUM MBIIIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TI'PAaMOTHOCTH, HEOOXOIMMOM [uId peleHus
NPAaKTUYECKUX 3a7a4 M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
MPUPOJIHON CpelIE;

BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUMU, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAXOIIUE ITIOHATHS
(XMMUYECKUIl 3JIEMEHT, AaTOM, OJJEeKTpOHHas o00o0JloYKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpalEHHas1), MOJIb, MOJISIPHAsi Macca, MOJISIPHBINA 00bEM, YIIIEPOJIHBINA CKENeT, GyHKIMOHAIbHAs
rpyIIa, pajauKai, U30MepHUs, U30MEPbI, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YIIIEBOAOPOIBI, KUCIOPOL
1 a30TCOJIEpKALIUE COCIUHEHNsI, MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS ); TCOPUU U 3aKOHBI (Teopusi CTpoeHHsI opranndyeckux eniects A. M. Bytieposa, 3akox
COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUH; MUPOBO33PEHYECKUE
3HAHMA, JIeKAlUe B OCHOBE IOHMMAaHUSA NPUYMHHOCTH U CHUCTEMHOCTU XUMUYECKUX SIBIICHUU,
(aKTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJIYYEHHM W O€30MaCHOM HCIIOJIb30BAHUU
BOXHEUIINX OPraHMYECKUX BEIECTB B OBITY U MPAKTUYECKOM NesATETbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIe IPU3HAKU MOHATHUM, YCTAHABIMBATh UX
B3aUMOCBS3b, HCIIOJIIB30BAaTh COOTBETCTBYIOILME IIOHATHSA IIPU OIUCAHUU COCTaBa, CTPOCHUA U
MPEBPAILICHUI OPraHUYECKUX COEAUHEHHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpaIIEHHON) (HOpMYJT OpraHUYEeCKUX BELIECTB U
YPaBHEHUN XMMHUYECKUX PEaKLUi, U3rOTaBIMBATh MOJCIM MOJIEKYJ OPraHUYECKHUX BELIECTB JIs
WJUTFOCTPALMH UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPHHAJICKHOCTh H3YUYEHHBIX OpPraHUYECKHX
BELIECTB 10 UX COCTaBY U CTPOEHUIO K OIpeIeIEHHOMY KJIacCy/TpyIie coeuHeHHH (YIJIeBOAOPOIbL,
KHCJIOPO/ M a30TCOJEpXKAIUe COEIUHEHUS, BBICOKOMOJICKYJIIPHbIE COEAMHEHUs), aBaTb MM
Ha3BaHus mo cucrematndeckod HomeHknarype (IUPAC), a Ttakke NpuBOAUTH TPUBUAIbHbBIE
Ha3BaHUS OT/ENbHBIX OPraHUYECKUX BEIECTB (ITWIJIEH, MPOMMJICH, AlETHJIEH, 3TUJICHIJIUKOJIb,
riuuepud, ¢eHosn, (opmanpiaeruy, aueTalbIerujl, MypaBbHHAs KHCIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAs KUCJIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, HeJIrI103a, [INIUH);
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c(OpPMUPOBAHHOCTb YMEHHUS OIpPEAEsATh BHUIbl XHMHUYECKOM CBS3M B OPraHHYECKHX
COCIMHEHUSX (OAMHAPHbBIC U KPATHBIC);

c(OPMUPOBAHHOCTb YMEHHUS TNPUMEHSTH TOJOXKEHUS TEOPUM CTPOEHUS OPTraHUYEeCKUX
BemiectB A. M. BytnepoBa ansi oObsICHEHHSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M
CTPOEHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKHE
CBOIICTBa TUMHMYHBIX MPEACTABUTEICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STHUIICH, TPOMWICH, aleTwieH, OyramueH-1,3, merunOyranueH-1,3, OeH301, METaHOJ, STaHOI,
STUJICHTJIMKOJb, TIULIEPUH, (EHOJ, aleTalbJeru], MypaBbuHasi U YKCyCHasl KHCJIOTBI, TJIIOKO03a,
KpaxmaJ, LeJUII0JI03a, aMUHOYKCYCHAsl KHUCIIOTa), WILIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY
HUMHU YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIMH C HMCIOJNb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHHUKHU YTJIEBOJOPOJHOTO ChIPhS (HEPTH,
IPHUPOJHBIA Ta3, Yroib), CIOCOOBI MX MEpPepadOTKM M MPAKTHUYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadoTKu;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUUCICHUS 110 XUMUYECKUM YPaBHEHUSIM (MAacCCHhI,
00BEMa, KOJIMYECTBA UCXOJIHOTO BEIECTBA UJIM MPOIYKTa PEaKUH M0 U3BECTHBIM Macce, 00bEMY,
KOJIUYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM MIPOJYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOH 3HAHWUN 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU IIPU U3YUYEHHUH BEILIECTB U XMMHUUYECKUX SIBJICHUN (HaO01eHue,
U3MEpPEHHE, IKCIEPUMEHT, MOACIUPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHITHUS PELICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBWIa TOJb30BAaHUS XUMHUYECKOW TMOCYIION H
71a00paTOpHBIM O00OPYJOBaHUEM, a TAKXKE IMpaBHUja OOPAIICHUS C BEIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSMU IO BBIIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IJAHUPOBATh U BBINOTHATH XHUMHYECKUNW OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB NPU HATPEBaHHUM, TOJYyYEHHE STHJIEHA U HU3YUYEHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUU OPTAaHUYECKUX BEIECTB, JICHATYpaIus OCIKOB MpU HArPEBaHUH,
IIBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKH 0€30MMaCHOCTH TIPH OOPAIICHHUH C
BelleCTBAMH U Ja0OpaTOpHBIM 00OPYJOBaHHMEM, TMPEACTABIATh PE3YJNbTAThl XUMHUYECKOTO
HKCIIEPUMEHTA B (popMe 3aITUCH YPABHEHUI COOTBETCTBYIOIIUX peakuuil 1 GopMyIrupoBaTh BHIBOIbI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJIU3UPOBATh XHUMUYECKYI0 HH(OpMaIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHopmanmu, UHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJTIOIATh MPABHJIA SKOJIOTHUECKH 11€JIECO00PA3HOTO MTOBEICHUS
B OBITYy W TPYIOBOW IEATEIHHOCTH B IENSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH
IIPUPOJIHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JIECHCTBUS HA KUBBIE OPraHU3MbI ONpPEAETEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMAas cMbIc Tokasarens [IJIK, mosicHITh Ha mpuMepax CIOCOOBI
YMEHBIIEHUS U IPEJOTBPAIICHUS UX BPEJHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

11t 00y4YarOIIUXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/TOPOBBS: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUI;

JUIS CJETBIX U CIA0OBUASIINX OOYYAIOMIMXCS: YMEHHE HCIOIB30BaTh PEIbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaits mis 3anmucu XxuMudeckux Gopmy..

11 KJIIACC
[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUsD) OTPaXKaroT:
c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUN MPHUPOJIbI, B (OPMUPOBAHUM MBIIIJICHUS H
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'PAaMOTHOCTH, HEOOXOIMMOM [uid peleHus
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MPAKTUYECKUX 3aJad M SKOJIOTMYEeCKHM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOJIHOM CpeliE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOpask BKJIFOYAET: OCHOBOIOJATAFOIINE ITOHATHS
(XMMUYECKHUI 2JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast
CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMuecKasi, BOJOPOJIHAsA), KpUCTAJUIMUECKas peliérka, THUIIbI
XUMUYECKHUX PEAKLIUM, paCTBOP, dJIEKTPOJIUTHI, HEAIEKTPOIUTHL, FJEKTPOJIUTUYECKAS TUCCOLUALINS,
OKHUCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOM PEaKINK, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS AJIEKTPOIUTHUYCCKON aucconuanuu, nepuoaudeckuii 3axkoH [[. M. Menneneera,
3aKOH COXpPAHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHHS SHEPTUU TIPU XUMUYECKUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHIE 3HAHMUS, JISKaIIHe
B OCHOBE MOHUMAaHUS MPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SIBICHUH, (PaKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IOJYYEeHHMH U O€30IaCHOM HCIOJIb30BAHUU BaKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH IeATEeIHLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHM BBISBJIATH XapaKTepHble MIPU3HAKU MOHATHUH, YCTaHABIMBATh MX
B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOILIUE MOHATHS PU ONIUCAHUHN HEOPTaHUYECKUX BEIECTB U
WX MIPEBPAILCHHUII;

c(hOPMUPOBAHHOCTh YMEHUH HCIONB30BATh XUMUYECKYI) CHMBOJHKY [IJISl COCTaBJICHHS
(GhopMyJ BEIIECTB U YpaBHEHUH XUMHUECKUX peakiuii, cucremarnueckyro HomeHkiarypy (IUPAC) u
TPUBHUAIBHBIC HAa3BaHHs OTACIHHBIX HEOPTraHMYECKHX BEIIEeCTB (YrapHbIA Ta3, yrICKUCIBIN ras,
aMMHaK, raiéHasi U3BeCTh, HeraméHasi U3BeCThb, IUThEeBasl Coja, MUPUT U APYyTHE);

c(hOpPMUPOBAHHOCTh YMEHUH OMPEAENATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX
AJIEMEHTOB B COECIUHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOM CBsI3U (KOBaJEHTHAas, MOHHA,
MeTaJuIMuecKasi, BOJOPOJAHAs) B COCAMHEHUSX, TUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYyJIApHas, HOHHAas, MeETaJJIM4ecKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COCTUHECHHUIA;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATH MPUHAJUIEKHOCTh HEOPIaHUYECKUX BELIECTB MO
X COCTaBy K OIpenelEHHOMY KJIAacCy/TpyMIie COeAUHEHUH (MpPOCThIE BEIIECTBA — METAUIBl U
HEMeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIN);
c(hOpMUPOBAHHOCTh YMEHUH PaCKpBIBATh CMBICI TIepuoAnYecKoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBbSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX
anemeHToB 14 nepuoaos [lepuoanueckoil cuctembl xumuyeckux aiemeHToB /. 1. Menpeneena,
UCTIOJNB3YS TIOHATHUS «S-, P-, d-3JEKTPOHHBIC OPOUTAIINY, «IHEPTETUIECKUE YPOBHIUY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB U WX COCIMHEHUM 110 IEPHOJaM U
rpynmnaM [lepuonnueckoi cucteMsl XUMU4eCKuX 31eMeHToB 1. 1. Menneneesa;

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHCHIBAThH) OOIIHE XUMHUYECKHE CBOWMCTBA
HEOPraHWYECKHX BEIIECTB Pa3INYHbIX KJIACCOB, MOATBEPK1aTh CYLIECTBOBAHUE T€HETUUECKOU CBSI3H
MEXy HEOPTaHWUYECKHUMH BEIIECTBAMHU C TOMOIIBIO YPAaBHEHUU COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuuii;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIUPOBATh XUMHUYECKHE PEAKIMH 110 Pa3THIHBIM
pU3HaKaM (YUCIy U COCTaBy PearupyrolIiNX BEIIEeCTB, TeII0BOMY 3 (HEKTy peakiinu, N3MEHEHUIO
CTeTeHel OKUCIIEHUS FJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEaKIMi PAa3TUYHBIX THUIIOB, MOJIHBIE U
COKpani¢HHbIC YPaBHEHUSI PEaKIIMi HOHHOTO OOMEHA, YUUTHIBAsI yCIIOBUS, IIPU KOTOPBIX 3TU PEAKITUU
UIYT 0 KOHIIA;
c¢(hOpMHUPOBAHHOCTh YMEHUH TIPOBOIUTH PEAKIIMH, TIOITBEPIKIAIONIIE Ka9eCTBEHHBI COCTAB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACTIO3HABATH OMBITHBHIM ITyTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX BEIICCTB;
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c(OPMUPOBAHHOCTh YMEHHM pPACKpPbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIU;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakluu OT
pa3auyYHbIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO
BozneiicTBus (mpunnun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTEPH30BATh XUMHUECKUE IMPOLECCHI, JIeKAIUE B OCHOBE
IIPOMBIIIJIEHHOTO [OJIy4€HUsI CEpPHOM KHCIOThI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTh
npeacTaBieHuid 00 OOMMX HAYYHBIX MPUHIMUIAX M SKOJIOTHYECKHX MpoOdIeMaX XHMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUThH BHIUMCICHUS C UCTIOIB30BAHNEM TIOHATHUS «MaccoBast
JI0JIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUI Ta30B MPU XUMUYECKUX PEaKLHUAX, MacChl
BEIIECTBA WK 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce MM 00BEMY OJTHOTO U3
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, TEIIOBOro 3¢ (eKTa peakiMi Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacChI BEUIECTB, IPEBPAILECHUS U COXPAHEHHS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBWIa TOJb30BAaHUS XUMHYECKOM TOCYIION H
71a00paTOpHBIM O00OPYJOBaHUEM, a TAKXKE IMpaBHUia OOPAIICHUS C BEIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBINOTHATH XHUMHUYECKUU OSKCIIEPUMEHT
(paznosxeHue MepoKcuaa BoJ0poaa B MPUCYTCTBUM KaTaau3aTopa, ONpeie]IeHUe Cpebl PaCTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkIuu, peakliii HOHHOr0 0OMeHa, Ka4eCTBEHHbIE PeaKIK Ha CyJib(aT-, KapOoHaT- U
XJIOpU-aHUOHBI, HA KATHOH aMMOHWUSI, PEIIICHHE SKCIIEPUMEHTAIBLHBIX 337a4 10 TeMaM «MeTalbh»
u «Hemerannel») B COOTBETCTBHM C NpaBWJIAMU TEXHUKUM O€30MAaCHOCTU MpU OOpalIeHUH C
BelIeCTBAMH U Ja0OpaTOpPHBIM 00OPYJOBaHHEM, TMPEACTABIATh PE3YJNbTAThl XUMHUYECKOTO
HKCIIEPUMEHTA B (popMe 3aIIUCH YPABHEHUI COOTBETCTBYIOIIUX peakuuil 1 GopMyIrupoBaTh BHIBOIbI
Ha OCHOBE 3TUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJIU3UPOBATh XHMUYECKYI0 HH(OpMaIHNIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MAaCCOBOM KOMMYHUKAIUHU, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIATh MPABHJIA SKOJIOTHUECKH 11€JIECO00PA3HOTO MOBEICHUS
B OBITY M TPYIOBOH [JEATEIBHOCTH B LEJNAX COXPAHEHHUS CBOETO 3J0POBBS M OKpPY)KAIOLICH
IIPUPOJIHOM Cpenbl, OCO3HABATh OMACHOCTH BO3JECHCTBUS HA KUBBIE OPraHU3MbI ONpPEAETEHHBIX
BelIecTB, MOHMMAasi cMbici mokazatens [1JIK, mosicHsATh, Ha mpumepax CrnocoObl YMEHBIICHUS H
MPEIOTBPALCHHS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M UYEJIOBEKa,

JUTSE OOYYArOIIUXCS ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUI;

JUIS CJIETIBIX U CJIA0OBUIAIIUX OOYYaIOMIMXCS: YMEHUE HCIIONB30BaTh PelbeHO-TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaits mis 3anmucu XxuMudeckux Gopmyi.

TemaTnuyeckoe NJIaHUPOBaAHUE

10 KVIACC

Ne | HaumenoBanu | Kommuect | IIporpammuoe OcHoBHbIE BUBI ONEeKTPOHHBIE

n/ | e pa3nesoBH | BO coJiep)KaHue NEeATEeTLHOCTH (mdpoBbIe)

M | TeM y4eOHOro | 4acoB 00ydJaromuxcst 00pa3oBartelibH
nmpeaMera bI€ PECYPCHI

Paznen 1. Teopernyeckue OCHOBBI OpraHUUECKON XUMUU

1. | [Ipeamer 3 IIpenmer PackpwiBath cmbicn | bubnuoreka

1 | opranuueckoi OpraHNYeCKOn H3y4aeMBbIX [HOK
XUMUHU. XUMUU: ee MOHATUH (BBIABIATH | https://m.edsoo
Teopus BO3HUKHOBEHHUE, UX XapaKTepHbIE .Iu
CTPOCHHSI pa3BUTHUE U 3HAUYECHUE | IPU3HAKH),
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OpraHNYECKUX
COETUHEHUN
AM.

byrtneposa

B MIOJTy4YE€HUHU HOBBIX
BEILIECTB U
MaTepuasoB.
Teopus crpoeHus
OpraHUYECKUX
coeqrHeHut A.M.
bytneposa, ee
OCHOBHBIE
MOJIOKEHUS.
CrpyKTypHBIE
bopMyIIBI
OpraHUYECKUX
BEIIECTB.
T"'omonorus,
U30MEpUS.
XuMuyeckas CBsi3b B
OpPraHUYECKUX
COC/IMHEHUSX:
KpaTHbBIE CBSI3H, a- U
M-CBSA3U.
[IpencraBnenue o
KJaccu(uKanuu
OpPraHUYECKUX
BEILIECTB.
Homenknarypa
OpraHUYECKUX
COECIUHEHUN
(cucremaTuueckas) u
TPUBUAJIbHbIE
Ha3BaHUs
BOKHEHIITNX
MpeCTaBUTENEN
KJIaCCOB
OpraHUYECKUX
BEIIECTB.
DKCIEepUMEHTAIbHBIC
METO/IbI U3YUYCHHS
BEILECTB U UX
MIPEBPAILICHUI:
JemoHcTpanuu:

- 03HAKOMJICHHE C
oOpaziamu
OpPraHUYECKUX
BEILIECTB U
MaTepuagamMH Ha uxX
OCHOBE;

- OIBITHI 11O
MpEeBpAIlCHUIO
OpPraHUYECKUX
BEILECTB MPU
HarpeBaHUU
(n1aBiieHUeE,

yCTaHaBIIMBATh UX
B3aUMOCBSI3b.
[IpumMeHsTH
MOJIOKEHUSI TEOPUU
CTpOCHHS
OpraHUYECKUX
BelrecTs A. M.
byrtneposa nis
00BsICHEHUS
3aBUCUMOCTH
CBOJMCTB BEILIECTB
OT UX COCTaBa U
CTpOCHHUSI.
Hcnonb3oBars
XUMHUYECKYIO
CUMBOJIUKY JJIS
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIICHHOMN)
bopmyn
OpPraHMYECKUX
BEILIECTB.
Onpenensarb BUbI
XUMHYECKOH CBSI3U
(omuHapHBIE,
KpaTHbIE) B
OpPraHUYECKUX
COC/IMHCHUSIX.
PackpriBats posb
OpraHU4YeCKOn
XUMHH B IPUPOJIE,
XapaKTepU30BaTh
ec 3HauYeHUE B
YKU3HH YE€JIOBEKa,
WUTIOCTPUPOBATH
CBS3b C IPYTUMH
HayKaMH.
Ha6monates u
OTHCHIBATh
JI€MOHCTPALIMOHHBI
€ OIBITHI;
MIPOBOJIUTH U
OTHCHIBATh
nabopaTopHbIe
OTIBITHI U
MPaKTUYECKHE
paboThl
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oOyryMBaHuE 1
TOpPEHHE).
JlaGopaTopHbie
OTIBITHI:

- MOJICJIUPOBAHHE
MOJICKY T
OpPTraHUYeCKUX
BEIIIECTB

Hroro no pazneny

Pasnen 2. Yriesono

OJIbI

IIpenenbubie
YTIIEBOAOPOL
bl - QJIKaHbI

— N

ATKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKUI
pan. MertaH u 3TaH -
[IpocTenIIne
IIPEICTABUTENIN
aJIKaHOB: COCTaB,
XUMHYECKOE
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOICTBa (peakuu
3aMeLLEHUs U
TOpPEHMUS),
HaXO0XJICHUE B
MIPUPOJE, MOTyUYECHHE
Y IIPUMEHEHNE

0

Henpenenbabl
e
YIIJIEBOJOPOL
Bl QJIKEHBI,
aJIKaJIuCHBI,
AJIKUHBI

\9)

AJIKEeHBI: COCTaB U
CTpPOCHHUE,
TOMOJIOTUYECKUI
pan. DTuseH -
MPOCTEUILNN
MIpEeACTaBUTENH
AJIKEHOB: COCTaB,
XUMHYECKOE
CTpPOEHHUE,
buznueckue u
XUMUYECKHE
cBoiicTBa(peakuu
TUAPUPOBAHUS,
raJIOreHUPOBAHMS,
TUApaTaIluH,
OKHUCIICHUS U
MOJTUMEPH3AIIH )
HaXOXXJIEHUE B
MpUPOJE, MOTyUYECHHE
U TIPUMEHEHUE.
AJKagueHsr:
OyranueHn-1,3

U METHIIOYTaAHEH-
1,3, xumMu4deckoe

PackpsiBaTh cMbICT
M3y4aeMbIX
TOHTHH (BBISBIISTH
WX XapaKTepHbIE
MIPU3HAKH),
yCTaHaBJIUBATh UX
B3aUMOCBS3b,
WCIIO0JIh30BaTh
COOTBETCTBYIOIINE
TIOHSTHUS TIPU
ONMCaHUU COCTABA,
CTPOCHUS U
IIpEBpALICHUI
OpPTraHUYECKUX
COCIMHECHU.
Hcnonb3oBarh
XUMUYECKYIO
CUMBOJIUKY JJIS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIICHHOH )
bopmyn
OpraHUYECKUX
BEIECTB.
YcranasinuBaTh
MIPUHAJIC)KHOCTh
BEILIECTB K
orpeeIEHHOMY
KJ1accy
YTJIEBOI0OPOAOB 110
COCTaBy

U CTPOCHHUIO,
Ha3bIBaTh UX

o
CHUCTEMAaTUYECKON
HOMEHKJIATyPE;
MIPUBOAUTH
TPUBUATILHBIE
Ha3BaHUsA
OTJICTTLHBIX

bubanoreka
LHOK
https://m.edsoo
.ru

bubanoreka
LHOK
https://m.edsoo
.ru
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CTpOCHHE, PeaKIusl
MOJTUMEPH3AITHH,
npuMeHeHue (s
CUHTE3a
MPUPOJTHOTO U
CUHTETHYECKOTO
Kay4dyKa U PE3UHBI).
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpOCHUS,
TOMOJIOTUYECKU I
pan.

ArneTnieH -
MPOCTEUILINN
MPEeJICTaBUTEND
QIKUHOB: COCTaB,
XUMHYECKOe
CTpOCHHUE,
buszngeckue

U XUMUYECKUE
CBOMCTBA (peakiuu
TUIPUPOBAHUS,
raJIoreHUPOBAHMUS,
TUIpaTaluu
TOPEHHUS ),
HAXO0XJICHUE

B IIPUpOJIE,
MOJTyYeHUE U
IPUMEHEHHE

Apomarngeck
ue

ApeHbl: OeH3011 U
TOJIyOJI, COCTaB,
XUMHYECKOE
CTpOEHHE MOJIEKYI,
dusngeckue u
XUMHUYECKHE
CBOMCTBA

(peakium
raJIOTeHUPOBAHHUS

Y HUTPOBAHMS),
MOJTyYeHUE

U TIpYMEHEHHUE.
Bnusiaue 6en3ona Ha
OpraHHU3M 4YeJIOBeKa.
I'enernueckas

CBSI3b YITIEBOJOPOJIOB

N

IIpuponusie

[IpupoaHsIi ras.
[TorryTHbIe HEDTIHBIC
ra3el. Hedts 1 ee
MIPOUCXOXKICHHUE.
Crnioco0bl

MpeICTaBUTENEH
YTJIEBOJIOPOIOB.
Onpenensarb BUbI
XHUMHYECKOM CBI3HU
B MOJIEKYJIax
YTJIEBOJOPOIOB;
XapaKTEPU30BaTh
3aBHCHMOCTD
PEaKIIMOHHOM
CIIOCOOHOCTH
YTJIEBOJIOPOIOB OT
KpaTHOCTHU
KOBaJICHTHOM
CBSI3M.
XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHUE,
¢buznyeckue

1 XUMHYECKHE
CBOMCTBA,
Ba)KHEHIIIHE
CIIOCOOBI
TTOTYyYEHUS
TUIMMUYHBIX
NpeIcTaBUTENEH
Pa3IMYHBIX KJIACCOB
YTJIEBOJOPOIOB
(MeraHna, 9TaHa,
STHJICHA,
allcTUJICHA,
Oyrtanuena -1,3,
OeH3051a, TOJIyoJa).
BrrsBiaTe
TE€HETUYECKYIO
CBSI3b MEXKIY
YIJIEBOJOPOAAMH U
MTOATBEPIKIATh €€
HaJIn4ue
YpaBHEHUSMHU
COOTBETCTBYIOIINX
XUMHYECKUX
peaKkuuii ¢
HCTIOJIb30BAHUEM
CTPYKTYPHBIX
hopmyi.
XapakTepus3oBaTh
HCTOYHHKHU
YTJIEBOJOPOAHOTO
CeIpbs (He(Th,
IIPUPOJIHBII ras,
YTOJIb), CIIOCOOBI UX
nepepaboTKu U

bubanoreka
LHOK
https://m.edsoo
.Iu

bubanoreka
LHOK
https://m.edsoo
.Iu
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nepepaboTku HePTH:
MePEeTOHKa, KPEKUHT
(TepMHUUeCKUA,
KaTaJTUTUYCCKUI).
[TpoayxThl
nepepaboTku HePTH,
UX MPUMEHEHHE

B IIPOMBIIIIJICHHOCTH
U B OBITY.
Kamennslii yromis u
MPOIYKTHI €T0
nepepadoTKH.
OKCIepUMEHTAIIbHbBIC
METO/TBI

M3Yy4EHHUS BELIECTB
Y UX IIPEBpaIICHUN:
* JlemoHCTpanuu:

- KOJUICKITHH
«Hedtb» 1 «YT0ommby;
- BUZieo(hparMeHT
«Bynkanuzanus
PE3UHBIY.

* JlaGoparopHbie
OTIBITHI:

- KQUeCTBEHHOE
OIpeziesIeHne
yTaepojaa U BOA0Opoaa
B OPTaHHYECKHUX
BEIIECTBAX;

- 03HAaKOMJIEHHE C
obpasmamu
IUIaCTMAacC, KayqyKoB
U PE3UHBI;

- MOJICJIUPOBAaHHE
MOJIEKYT
YTIEBOAOPOAOB U
raJIOreHONPOU3BOAH
BIX.

[IpakTnyeckue
paboThI:

No 1. ITomyuenue
STHIICHA U U3yUYCHHE
€ro CBOWCTB.
PacuerHsble 3anaun:

- OMpe/eNeHne
MOJIEKYJIIPHOM
hopMyIIBI
OpPraHUYecKOro
BElIECTBA 110
MacCCOBBIM JIOJISIM
ATOMOB XMMHYECKUX
DJIEMEHTOB;

MPAaKTHIECKOE
IIPUMEHEHUE
MOJTy4aeMbIX
MIPOTYKTOB.
Hcnonb3oBath
€CTECTBEHHO-
Hay4HbIC
METOAbI ITIO3HAHUA -
MIPOBEJICHUE,
HaOIIOICHUE U
OIIHCaHHe
XUMHUYECKOT'O
IKCIICPUMEHTA
(;mabopaTtopHbIe
OTIBITHI

Y IPAKTHYECKUE
paboThl).
CnenoBathb
MpaBHUIIAM
Oe3omacHo
paboTHI B
naboparopuu
npu
HUCITOJIb30BaHUU
XUMHYECKON
IOCY bl U
obopymoBaHus, a
TaKKe

MpaBHUIIAM
oOparteHus ¢
BEIIECTBAMHU

B COOTBETCTBHUHU C
WHCTPYKIHSIMHU
BBITIOJIHCHUA
J1a00paTOPHBIX
OIIBITOB

Y TIPaKTHYECKUX
pabot 1o

MOy YCHUIO

U U3YYECHUIO
OpTaHUYECKUX
BEIIECTB.
[IpencraBisaTh
pe3yJIbTaThI
IKCIICPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBCTCTBYHOIIINUX
peakuuii

U JeN1aTh BBIBOJBI
Ha MX OCHOBE.
[IpoBOIUTH
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- pacyeTsl 1o
YPaBHEHHIO
XHMHYISCKOM
peakiuu

BBIYHCIICHUS

JUTS OTIPEICIICHUS
MOJIEKYJIIPHOU
(bopmybI
OpPraHUYECKOTO
BEIIECTBA, 110
YpaBHEHHUIO
XUMHYECKON
peaxiuu.
CaMocToATEIBHO
IJIAHUPOBATh U
OCYLIECTBIISATh
CBOIO
II03HABATEJIbHYIO
JeSITeNIbHOCTD;
MIPUHUMATH
aKTUBHOE yJacTue
B IPYIIIOBOM
y4ueOHOMU
JeSTEITbHOCTH

Uroro no pazneny

13

Paznen 3. Kucnopojconepxaiiue

OpPra’Hn4CCKueC COCAMHCHUA

CrupTsbl.
1 | ®enon

3

[IpenenvHble
OJIHOATOMHBIE
CIUPTHI: METAHOJI U
9TaHOJI, XUMUYECKOE
CTpOEHHE,
dusnueckue u
XUMHUYCCKHE
CBOWCTBA (pEaKLuu C
AKTUBHBIMHU
MeTallJIaMH,
raJIor€HOBOI0OPOIaM
U, TOpeHue),
pUMEHEHHUE.
Bonoponnas cBs3b.
PuU3HOI0rnYeCcKoe
NeiicTBIEe MeTaHoIa 1
3TaHOJIa Ha OpraHu3M
4eJI0BEKA.
MHoroaToMHbIE
CIUPTHIL:
STWJIEHIJIUKOJb U
TJIMLIEPHH,
XUMHYECKOe
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA
(B3auMoIeHiCTBHE CO
HIEJIOYHBIMU
MeTaJlJIaMH,

PackpsiBath cMbICT
H3y4aeMbIX
MOHSTUH (BBISBIISTD
UX XapaKTEpHbIE
MIPU3HAKN),
YCTaHABIIMBATh UX
B3aMMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOILIKE
MIOHSATHS IIPU
OINMCAaHUU COCTaBa,
CTPOEHHUS U
MpEBpALLICHU I
OpPraHUYECKUX
COCTUHEHUN.
Hcnons3oBarts
XUMHUYECKYIO
CUMBOJIUKY AJIs
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIEHHON)
bopmyn
OpPraHUYECKUX
BEILECTB.
VYcraHaBiuBaTh
IIPUHAJIEKHOCTD
BEIIECTB K
OINIPEACICHHOMY

bubnuoreka
LHOK
https://m.edsoo
.ru
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KayecTBEHHast
peakius Ha
MHOTOaTOMHbBIE
CIIUPTHI).
PuU3HOIOrnYecKoe
JCUCTBUE HA
OpraHHU3M 4YeJIOBeKa.
[Ipumenenue
[IIMLEepUHA U
STHIICHTIIUKOJISL.
®enon. CrpoeHne
MOJICKYITHI,
buzndecKue u
XUMHUYECKHE
cBoiicTBa (peHoa.
TOKCUYHOCTH
deHnoma, ero
¢dusnonornuecKoe
JNIEUCTBUE HaA
OpraHU3M YeJIOBEKa.
ITpumenenue denomna

(O8]

Anbnerupl.
KapGoHoBsie
KHUCJIOTBL.
CnoxHbIe

3UpHI

AJNbIeTHIbI:
dbopmanbaerua u
areTabIeT U/,
XUMHYECKOe
CTpOEHHUE,
buzndeckue u
XUMHUYECKHE
CBOICTBa (peakiuu
OKUCJICHUS U
BOCCTAHOBJICHHS,
KaueCTBEHHBIC
peaxIum), mosyuyeHue
U TIpUMEHEHUE.
OIIHOOCHOBHEIE
npeJieTbHBIE
KapOOHOBBIC
KHUCJIOTHI: YKCYCHAast
KHCTIOTA,
XUMHYECKOE
CTpOEHHE,
dusnueckue u
XUMHUYECKHE
cBoiicTBa (00ITHIEe
CBOIICTBa KUCIIOT,
peakuus
sTepudUKaIim),
MOJTyYeHUE U
MpUMEHEHUE.
CreapuHoBas 1

KJIacCy MO COCTaBYy
U CTPOCHUIO,
Ha3bIBaTh UX 110
CHCTeMaTHUYECKOMI
HOMEHKJIaType;
MPUBOAUTH
TpUBHUAJIBHBIE
Ha3BaHUS
OTIEIbHBIX
MpeICTaBUTENEN
KHUCJIOPOJCOAEpKA
IIUX COCTUHECHUIA.
XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
MpUMEHEHHUE,
¢busnveckue u
XUMHUYECKHUE
CBOMCTBA,
Ba)KHEHIIIHE
CIIoCcoObI
MOJy4YEeHUS
THIINYHBIX
NpeIcCTaBUTENEH
Pa3IMYHBIX KJIACCOB
KHUCJIOPOJCOAEpKA
IIUX COCTUHECHUM
(meTaHoma,
JTaHoJa,
TJIMIEPUHA,
(enorna,
dhopmanbreruma,
aleTabJIeTu A,
YKCYCHOM KHCITOTHI,
TJTFOKO3BI,
caxapo3sbl,
Kpaxmala,
LIEJUTEOJIO3BI);
BBISBIISTE
T€HETHUYECKYIO
CBSI3b MEXIY HUMHU
U MOJITBEPKIATh €€
HaIu4ue
ypaBHEHUSIMHU
COOTBETCTBYIOIINX
XUMHUYECKHUX
peaKkuuii ¢
HCII0JIb30BaHUEM
CTPYKTYPHBIX
hopmy.
OnuceIBaTh COCTAaB,
XHMHYECKOe
CTpPOCHHUE U

bubanoreka
LHOK
https://m.edsoo
.Iu
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OJIEMHOBAs KUCIIOTHI
KaK MpeJCTaBUTEIN
BBICIITNX KapOOHOBBIX
KHCJIOT.

Mpsuia kak conu
BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOIIIee
JIICUCTBUE.

CrnoxHbIe (PUpHI Kak
MIPOU3BOTHBIC
KapOOHOBBIX KHCJIOT.
I'maponns cinoxHbIX
3(hupos.

Kupsl kak
MIPOU3BOIHBIE
TIIAIIepUHA

U BBICILIUX
KapOOHOBBIX KUCJIOT.
['maponus sKupoB

VYrnesoanl

VYTaeBoanl: COCTaB,
Kiaccuukanys
YII€BOIOB (MOHO-,
An-

Y TIOJIUCAXaPUJIbI).
I'mroko3a -
MPOCTEUILNN
MOHOCAXapu:
0COOCHHOCTH
CTPOEHUS MOJIEKYJIbI,
dusnueckue u
XUMHUYECKHE
CBOICTBA
TJTFOKO3BI
(B3aumoselicTBrE
C TUIPOKCUIIOM
meau(Il), oxucnenne
aMMHUAYHbIM
pacTBOpPOM OKCHAA
cepeopa(l),
BOCCTAHOBJICHHE,
OpoxeHue
TJIFOKO3BI),
HaX0XJIEHUE B
npupose,
pUMEHEHNE
TTFOKO3BI,
Ouosornueckas
poJib B
KU3HEEATEIbHOCTH
Oopranm3ma
YyeJoBeKa.
DOTOCUHTES.

MIPUMEHCHHE
KHUPOB,
XapaKTEPU30BaTh
HX 3HAYCHUE IS
JKU3HEACATENTLHOCT
Y OPTaHHU3MOB.
Oco3HaBaTth
OIACHOCTH
BO3JICUCTBUS Ha
KUBBIC OpPTraHU3MBI
OTIpeIeTICHHBIX
OpPTaHUYECKUX
BEIIECTB, MOSICHITE
Ha TIpUMepax
CIIOCOOBI
YMCHBIIICHUS

Y TIpe0TBpAICHUS
WX BPEIHOTO
BO3JICUCTBUS Ha
OpraHu3M
YyeJIoBeEKa.
Hcnonn3oBath
€CTECTBEHHO-
Hay4YHBIC

METObI TO3HAHHUS -
MIpOBEICHUE,
HaOJIIOeHUE U
OIIHCAHHUE
XAMUYECKOr0
IKCIIEPUMEHTA
(;tabopatopHbIe
OIIBITEI

Y TIPAaKTUYECKHE
paboThI).
CnenoBsarth
MpaBUJIaM
0e30macHoOM
paboThI B
nabopaTopun

pu
HCIIOIL30BaHUU
XUMHYECKON

MOCY 1Bl ¥
obopyoBaHus, a
TaKKe

MpaBUJIaM
oOparieHus ¢
BEIIECTBAMU

B COOTBETCTBUHU C
WHCTPYKIHUSIMH
BBIIIOJTHEHUS
71a00paTOPHBIX

bubanoreka
LHOK
https://m.edsoo
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®pyKTO3a KaKk
M30MED IIIIOKO3BI.
Caxapo3a -
MpeCTaBUTEND
JIcaxapuioB,
TU/IPOJIN3 CaXapo3bl,
HaXO0XJICHUE B
pUpoJE U
pUMEHEHUE.
Kpaxman n
LEJUTI0N03a KaK
MPUPOHBIC
MOJIUMEPBI: CTPOCHHE
Kpaxmaia u
LEJUTIONO3BI,
dusndeckue u
XUMHUYECKHE
CBOMCTBA Kpaxmaia
(rumponus,
KaueCcTBeHHas
PEAKIIHSI C HOJIOM).
DKCIEepUMEHTAIbHBIC
METO/IbI U3YUYCHHS
BEILECTB U UX
MIPEBPAILICHUI:
JlabopaTopHbie
OTIBITHI:

- TOPEHHE CIIUPTOB;
- B3aUMOJICHICTBHE
[JIMIEPUHA C
TUAPOKCHIOM
meau(Il);

- KQUeCTBEHHbBIE
peaKINy alibJIETHI0B
(okucieHune
aMMHAYHBIM
pacTBOpPOM OKCHIA
cepebpa u
TUAPOKCHIOM
meau(Il));

- B3aUMOJICHCTBHE
Kpaxmajia ¢ HOJ0M.
[IpakTnyeckue
paboThI:

Ne 2. CpoiicTBa
pacTBopa yKCyCHOM
KHUCJIOTHI.
PacueTnsbie 3aaun:
- OMpe/eNeHne
MOJIEKYJIIPHOM
bopMyIIBI
OpPraHMYECKOT 0

OTIBITOB
Y MPaKTUYECKUX
pabor o

MOy YEHUIO

1 U3yYEHUIO
OpraHUYECKUX
BEIIECTB.
[IpencraBnsathb
Pe3yNbTaThI
JKCIEpUMEHTa B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIUX
peakuui

U IeNIaTh BBIBOBI
Ha UX OCHOBE.
[IpoBoauTH
BBIYUCIICHUS

JUISL OTIpeJIeNIeHuUs
MOJIEKYJISIPHOI
hopmytbr
OpPraHUYECKOTo
BEIIECTBA,

110 YPaBHEHHIO
XUMHUYECKON
peakiuu.
CamocTrosTenpHO
IJIAHUPOBATh U
OCYIIECTBIISATH
CBOIO
MM03HABATEIbHYIO
JeSITeIbHOCTD;
MPUHUMATH
aKTUBHOE y4acTHE
B IpyNIIOBOM
yueOHOi
JeSITeIbHOCTH
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BEIIIECTBA 110
MAaCCOBBIM HOJISIM
aTOMOB XHUMHYECKHX
3JICMCHTOB U 110
Macce (00BemMy)
MPOIYKTOB CTOPAHHS,
- pacyeTsl 1o
YPaBHEHUIO
XUMHYECKOU
peakuuu

Hroro no pazneny

13

Paznen 4. AzoTconepkaiiye OpraHnuecKiue COeTMHEHUs

4. | AMHHEL

1 AMHHOKHCIOT
B

benxnu

3

AMUHEBI: METHIIAMUH
- IPOCTENINN
MIPEICTAaBUTEND
aMHHOB: COCTaB,
XHMUYECKOE
CTpPOCHHUE,
¢dusnueckue u
XUMHYECKHE
CBOICTBa (peaKIuu ¢
KUCIIOTaAMU U
TOpeHus),
HaXOXKJICHUE B
pUPOJE.
AMHHOKHCIOTBI KaK
amQoTepHbIe
OpTraHUYECKHE
COCIMHCHMSL.
dusznueckue u
XUMHYECKHE
CBOMCTBaA
aMHUHOKHCIIOT (Ha
npUMepe TIIUINHA).
buonorugeckoe
3HAYCHUE
AMHHOKHCIIOT.
CuHTE3 HENTHIOB.
benku xak
MIPUPOJTHBIC
MOJIUMEPBI.
IlepBruuHasi,
BTOpUYHAS U
TpPETHYHAsS CTPYKTypa
0enkoB. XUMHUUYECKHUE

PackpbIBaTh cMBICTT
M3y4aeMbIX
TOHATHH (BBISBIISTH
UX XapaKTepHbIE
MIPU3HAKH),
YCTaHABIIMBATh UX
B3alMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOILINE
TTOHSTHSI IPU
OIMCAaHUU COCTaBa,
CTPOCHHUS U
IIpEBpALICHUI
OpPraHUYECKUX
COCIMHECHU.
Hcnonb3oBarh
XMMHYECKYIO
CUMBOJIUKY JJIs1
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIICHHOH )
dhopmyn
OpPraHUYECKUX
BEIECTB.
Onpenendarsb
MIPUHA]JIEKHOCTD
BEIIECTB K
orpeeIEHHOMY
KJIacCy IO COCTaBY
U CTPOCHHIO,
Ha3bIBaTh UX IO

CBOICTBA OEJIKOB: CUCTEMAaTHYCCKOM
TUAPOIU3, HOMEHKJIATypE;
JACHaTypanus, IIPUBOJUTH
KauyeCTBEHHbBIC TpUBHAIIbHBIE
peakiu Ha OeIKH. Ha3BaHUSA
DKCTepUMEHTANIbHBIE | OTIEIbHBIX
MCTOAbI U3YUYCHUS Hpe)ICTaBI/ITCJ'Ief/'I.

bubanoreka
LHOK
https://m.edsoo
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BEILECTB U UX
[IPEBPALLCHU;
JemoHcTpanmu:
JeHaTypamus OEIKOB
IIpU HarPEBaHUY;
LIBETHBIE PEAKIIUU
0enKkoB

XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHUE,
¢busnveckue u
XAMUYECKHE
CBOMCTBA,
BayKHEHIIIIE
CIIOCOOBI
TTOTYYEHUS
TUIINYHBIX
MpeICTaBUTENEH
a30TCOICPKAIINX
COCTUHEHUN
(MeTunamuHa,
TJIMIMHA, OCTTKOB).
OnuceIBaTh COCTAaB,
CTPYKTYDY, 5
OCHOBHEIE CBOICTBA
OEJIKOB; HOSICHSTD
Ha IpuMepax
3HaueHUE OEJIKOB
JUTSL OpraHu3Ma
YyeJIoBeKa.
Hcnonbi3oBath
€CTECTBCHHO-
Hay4YHbIE METO/IbI
IMO3HAHUSA -
HaOJIIOJaTh U
OIIHCKLIBATH
JEMOHCTPAIIMOHHBI
1 DKCIIEpUMEHT.
CaMOCTOSTEIBLHO
IJIAHUPOBATh U
OCYIIECTBIISATH
CBOIO
MO3HABATENIbHYIO
JIeSITEIILHOCTD;
MIPUHUMATH
AKTUBHOE y4acTHE
B IPYIIIOBOM

yueOHOU
JIeSITEIILHOCTH
Hroro no pazueny | 3
Paznen. 5. BEICOKOMOJIEKYIJISIPHBIE COCTMHEHUST
5. | IImactmaccer. | 2 OCHOBHBIE TTOHATHS BmangeTs bubnuoreka
1 | Kayuykn. XUMUU H3y4aeMbIMU [HOK
Bonokna BBICOKOMOJIEKYJISIPHBI | XUMHUYECKHUMHU https://m.edsoo
X COCTMHCHMIA: MIOHSATHSIMH: .Iu
MOHOMED, TIOJIUMEP, | PACKPBIBATH CMBICI
CTPYKTYPHOE 3B€HO, | U3y4YaeMbIX
CTEIICHb MOHATUH U

MNOJUMEpHU3aAlIH,

IIPUMCHATD OTH



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

25

cpenHsis
MOJICKYJISIpHAsI
Macca. OCHOBHbIE
METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBI
X COEUHEHUH -
MoJIUMEpU3aIHs U
MOJTMKOHICHCAIIHS.
[1nactmaccel
(MONMUATHIIEH,
MOJIUTIPOITUIICH,
MOJIMBUHUIXJIOPHI,
TTOJIUCTHPOIT).
Harypanbnslii u
CUHTETHYECKHE
Kayqyku(OyTaIreHOB
bIi, XJIOPOMPEHOBBII
Y U30MPEHOBBIN).
Bonokna:
HaTypaJIbHbIC
(XJI0TIOK, IIEPCTh,
IIEJIK),
HCKYCCTBEHHbIE
(arreTaTHOE BOJIOKHO,
BHCKO03a),
CUHTCTHYECKUE
(KarpoH H JIaBCaH).
DKCIEepUMEHTAIbHBIC
METO/IbI U3YUYCHHS
BEIIECTB U UX
MPEBPAILICHUI:
JemoHcTpanuu:

- 03HAKOMJICHHE C
oOpasuamu
MPUPOJIHBIX U
HCKYCCTBEHHBIX
BOJIOKOH, IJITacTMacc,
Kay4IyKOB

TIOHSATHUS TIPU
OIIMCAHWM COCTaBa
Y CTPOCHHS
BBICOKOMOJICKYJISIP
HBIX OPTaHUYECKHUX
BEIIECTB, IS
00BACHEHHS
OTIENBHBIX (PaKkTOB
W SIBJICHUH.
Hcnons3oBaTh
XUMUYECKYIO
CUMBOIIUKY JJIsI
COCTaBJICHUSA
CTPYKTYPHBIX
(dhopmyn BeecTs
ypaBHEHUH
peakuuii
MOJIMMEPH3AIUH U
MOJIMKOHIE€HCALIH.
OnuceIBaTh COCTaB,
CTpOCHHUE,
OCHOBHBIE CBOMCTBA
Kay4JyKOB,
HanOoJee
pacrpocTpaHeHHBIX
BHUJIOB IIACTMAcCC,
BOJIOKOH;
MIPUMECHECHHE B
Pa3IUYHBIX
OTpacsix.
Hcnons3oBaTh
€CTCCTBCHHO-
Hay4YHBIC METOJIbI
IMO3HAHUS -
HaOJIFOHaTh U
OIUCHIBATH
JEMOHCTPAIIMOHHBI
1 DKCIIEPUMEHT

Htoro no pazgeny | 2
OBIIEE 34
KOJIMYECTBO
YACOB I10
[MPOT'PAMME
11 KJIACC
Ne | HaumenoBanu | Komnuect | IIporpammuoe OcHoBHbIE BUBI ONEeKTPOHHBIE
m/ | epa3fgenoBH | BO co/iepKaHue NEeSATEIbHOCTH (dpoBkIe)
m | TeM y4eOHOro | 4acoB oOydJaronumxcs o0OpazoBartenbH

npeamMcTa

bI€ PECYPCHI

Paznen 1. Teopernueckrne OCHOBbI XUMHH
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1.1

Crpoenue
aTOMOB.
[Tepuoauueck
Wit 3aKOH U
[Tepuoanueck
as cucrema
XHMHYISCKHX
3JIEMCHTOB

JLUL

Menneneena

XHUMHUYECKUH HIIEMEHT.
Atom. CocrtaB aToMa,
U30TOIIBI.
OneKTpoHHas
o0oJi0uKa.
DHepreTU4YecKue
YPOBHHU, MOJTYPOBHH.
ATOMHBIE OpOUTaIH,
s-, p-, d-, /-DJIeMEHTHL.
OcobenHoctu
pacnpezeneHus
AJIEKTPOHOB IO
opOuTaIsIM B aToMax
MaJIbIX ¥ OOJIBIINX
MEPUO/IOB.
OneKTpoHHas
KoHpuryparus
aTOMOB.
[lepuoauueckuii 3aK0H
u Ilepnonnueckas
CUCTeMa XUMHUYECKHX
anemenTtoB Jl. U.
Meuneneesna.

Cas13b
NEPUOANYECKOTO
3aKOHa U
[Tepuoanueckoit
CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XUMHUYECKHIX
3JIEMEHTOB U
00pa3zyeMbIX UM
MPOCTBIX U CIIOKHBIX
BEIIIECTB I10 TPYIIaM
U TIepUoJIaM.
3HaueHue
NEPUOANYECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKHUX
sneMeHToB ..
Menpeneena B
pPa3BUTUU HAYKH.
DKCIEepUMEHTATbHBIC
METOJIbI U3YUYCHHS
BEIICCTB U UX
MIpEBpAILICHUI:

* JlemoHCTpauuu:
Bunpr Tadmix

PackpbiBath cMbICT
M3y4aeMbIX
MOHSATUI
(BBISBJISITH UX
XapaKkTepHbIe
IIPU3HAKN),
YCTaHaBIIMBATh UX
B3aUMOCBSI3b.
PackpbiBath cMbICT
MEePUOIUYECKOTO
3akona J[. U.
MenneneeBa u
JIEMOHCTPHUPOBATh
ero
CUCTEMAaTHU3HUPYIOIIL
yio,
OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO
byHKIHIM.
XapakTepu3oBaTh
AJIEKTPOHHOE
CTPOEHHE aTOMOB
XUMHYECKHUX
snemMeHToB 1-4
MEepPHOJIOB,
UCIIONB3YS
MOHSATHUA S-, P-, d-
AJIEKTPOHHBIE
opOuTanm,
SHEPreTUYECKUE
YPOBHHU.
OOBACHATH
3aKOHOMEPHOCTH
M3MEHEHUS
CBOMCTB
XUMUYECKUX
AJIEMEHTOB U UX
COEUHEHHI 110
nepuoaam u
rpyImam
[Tepuoanueckoit
cucremsl /. U.
Menpeneena

bubnauoreka
1HOK
https://m.edsoo
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«ITepnognyeckas
CHCTEMa XUMHYCCKUX
snemenToB J[. 1.
Menneneena»

1.2

Ctpoenue
BEIIIECTBA.
MHuoroo6pasu
e

BEIIECTB

CrtpoeHue BemecTna.
Xumu4uecKkas CBA3b.
Bunpl (koBaneHTHas
HETOJISIpHAS U
MOJISIpHASI, HIOHHAS,
MeTaJIJINYEecKast) u
MeXaHU3MBI
o0pazoBaHus
XAMHUYECKON CBA3U
(0OMEHHBIN U
JIOHOPHO-
AKIETOPHBII).
BonopoaHas cBsi3b.
Banenrnocts.
DIIEeKTPOOTpULIATETIHH
octb. CTeneHb
okuciaeHus1. KaTHOHBI
1 aHHOHEIL. BemecTBa
MOJIEKYJISPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHS.

3aKO0H ITOCTOSHCTBA
CcOCTaBa BEIIECTBA.
Tursr
KPUCTaJUTHYECKUX
PELIETOK U CBOMCTBA
BEIIECTB.

ITonsarue o
JIUCTIEPCHBIX
cucreMax. VICTUHHEIE
PacTBOPBI.
KonnuecrBenHnnie
XapaKTEPUCTUKU
pacTBOpoOB (MaccoBast
JIOJIS BEIIECTBA B
pactBope).
Knaccudukanus
HEOPTraHUYECKUX
COECIUHEHUN.
Howmenkiarypa
HEOPTraHUYECKHUX
BEIISCTB.
DKCIEepUMEHTATbHBIC
METObI

W3Y4YEHUS BEIIECTB U
UX IPEBPALLECHUN:

* JlemoHCTpaIuu:

- MOJCIU

PackppiBaTh cMBICT
M3y4aeMbIX
MMOHATUH
(BBIACATH UX
XapaKTEpHbBIS
IIPU3HAKHU) U
MIPUMEHSATD 3TH
MIOHSITHUS TIPU
OITMCAHWM COCTaBa
Y CTPOCHHUS
BEIIECTB, I
00BSICHEHHUS
OTZIETBHBIX (PAKTOB
W SBJICHH.
Onpenensarb BUABI
XUMHUYECKON CBI3HU
(KOBaJICHTHOM,
HOHHOM,
METaJUTHYECKOM,
BOJIOPOJHOM) B
COEIMHEHMIX; THII
KPUCTAJUIMYECKOU
penieTKu
KOHKPETHOTO
BEIIECTBA.
Ornpenendarsb
BaJIEHTHOCTE U
CTEICHb
OKMCJIECHHS
XAMHYECKHUX
9JIEMEHTOB B
COCIMHEHMIX
pPa3IUIHOTO
cocTana.
[IpoBoauTH
BBIYMCJICHHS C
HCII0JIb30BaHUEM
IMOHATHS
«MaccoBas J0JIs
BCIIECTBA B
pacTBope».
Bnanets
M3y4aeMbIMHU
XUMHYECKUMU
MMOHSATHIMH.
OOBACHATH
3aBHCHMOCTD
CKOPOCTH

bubnnoreka
1HOK
https://m.edsoo
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KPUCTAJUTHYECKUX
pELIETOK.

e PacueTrHble 3a1a4n:
- pacyeTsl ¢
HCIO0JIb30BaHUEM
IIOHATHUA

«MaccoBast J0JIs
pacTBOPEHHOTO
BEIECTBAY

1.3

XUMHYECKUE

XuMuyecKas peakuus.
Knaccudukanus
XUMHYECKHUX PEaKIUi
B HEOPTraHUYECKON

Y OPraHUYECKOU
XHUMHU. 3aKOH
COXpaHEHHUS MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpEBpaIICHUS YHEPTUU
PU XUMHYECKUX
peaKIMsIX.

CkopocTb peakuuy, ee
3aBUCHMOCTD

OT pa3JIMYHbIX
(dbakTopoB.
OO6paTtuMble peakiuu.
Xumuaeckoe
paBHOBECHE.
®DaKTOPHI, BIUSAIOIINE
Ha COCTOSTHHE
XAMHUYECKOTO
paBHOBECHS.
[Tpunnun Jle
[Tatense.
DIIeKTPONUTHIECKAs
JIHCCOITHAITHS.
CuibHbIE U cl1a0bIe
AJIEKTPOIIUTHI.

Cpena BOAHBIX
pacTBOPOB BEIIECTB:
KHCJIast, HeUTpaiabHas,
IeJI0YHas.
Bonopoansrit
nokasateinb (pH)
pactBopa. Peakiun
HOHHOI'0 OOMEHa B
OpPraHUYEeCKOU U
HEOPraHUYECKOMN
XHAMUH.
OKHCIUTEITBHO-
BOCCTAHOBUTENLHEIE
peaknuu. [lonstue 00

XHUMHYECKOU
peaxkiuu ot
Pa3ITUYHBIX
(hakTopoB.
Onpenenars
XapaKkTep
CMeEIICHHS
XUMHYECKOTO
paBHOBECHS

B 3aBUCUMOCTH OT
BHEIIIHETO
BO3ACHCTBUS
(mpuanMn Jle
[llaTenwe).
CocTaBiITh
YpaBHECHHUS
peakuui
Pa3IMYHBIX TUIIOB;
MOJTHBIE

U COKpalleHHbIC
ypaBHEHUS
peakuui

HOHHOI'0 OOMeHa,
YUHUTHIBAS
yCJIOBHS,

MIPH KOTOPBIX ITH
peaKIuu UIyT

JIO KOHIIA.
Hcnons3oBaTh
€CTCCTBCHHO-
Hay4HbIC

METO/IbI TTO3HAHUS
- MpOBEJICHNUE,
HaOJII0IeHUE U
OITMCaHUeE
XUMHYECKOTO
IKCIIEPUMEHTA
(meMoHCTpanmoHH
Ble

1 1abopaTopHbIE
OIIBITEI,
MIPAKTUIECKHE
paboThl): 1O
OTNpPEICTICHUIO
Cpenbl

BOJIHBIX PaCTBOPOB
BEIIIECTB, PEaKIi
HOHHOI'0 0OMeHa,
BIIMSTHHUIO
Pa3IMYHBIX
(dhakTOopoB Ha
CKOpPOCTb PEaKIUH.

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




29

JJEKTPOIIH3E
pacIuiaBoB U
pPacTBOPOB COJIEH.
[Ipumenenue
AJEKTPOJIN3A.
DKCIEepUMEHTaIbHBIC
METO/IbI U3YUYCHHS
BEILECTB U UX
MPEBPAILICHUI:
JemoHcTpanuu:

- pa3joXKeHue
NepoKcuaa BOJI0Opoa B
MPUCYTCTBUU
KaraauzaTopa.
JlaGopaTopHbie
OTIBITHI:

- IPOBEACHUE PEAKIUI
HOHHOTO OOMEHA;

- ONpeIeNICHNE CPEeIb
pacTBOPOB BEIIECTB C
MOMOIIbIO
YHUBEPCAJIBLHOTO
UHANKATOpA.
[IpakTrueckue
paboTHI:

Ne 1. Bnustaue
pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh
XHMHYECKON PEaKIuu.
PacueTnsbie 3amaun:

- pacueTsl 1o
ypaBHEHUSM
XUMHYECKHUX PEaAKIUH,
B TOM YHCJIIE
TEPMOXUMHYECKHE
pacyeTsl

Cnenosats
MpaBUIIaM
MOJIb30BaHUS
XUMHYECKOU
MOCYZI0M 1
1a00paTOPHBIM
000pyTIOBaHUEM.
IIpencraBnsaTe
PE3yJIbTaThI
XUMHYECKOTO
JKCIIEPUMEHTA B
dbopme 3anucu
YpaBHEHUU
COOTBETCTBYIOIIUX
peaKkuuii 1 1eaTh
BBIBOJIBI HA UX
OCHOBE.
IIpoBonuTh
BBIYHCIICHUS 110
YpaBHCHUSM
XUMHUYECKHUX
peakuuii, B TOM
quclie
TEPMOXUMHUYCCKHEC
pacueTsl

HUto

ro 10 pasaeny

13

Pazgen 2. Heopranuaeckas Xumust

2.1

Mertanmnbl

6

Mertamnsl. Ilonoxenue
METaJJIOB B
Ilepunonnueckoi
CHCTEME XUMHYECKUX
3JICMEHTOB.
OcobeHHOCTH
CTPOEHUS
AJIIEKTPOHHBIX
000JI0YEK aTOMOB
METAaILJIOB.

O6mue puznueckue
CBOMCTBa METAILIOB.
IIpumenenue
METaJIJIOB B OBITY,

PackpsiBaTh cMbICT
M3y4aeMbIX
MOHSITHH
(BBLIETISATH UX
XapaKTepHbIE
MIPU3HAKHU) U
MIPUMEHSATD 3TU
MIOHSTHUS TIPU
OITMCAaHUH COCTaBa
Y CTPOCHHUSI
BCILIECTB, JJIs
O0OBACHCHHS
OTJENbHBIX (DAaKTOB
" SBJICHUH.

bubnnoreka
HOK
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MIPUPOJIE U TEXHUKE.
CrmiaBbl METaJIOB.
DIIEKTPOXUMUYECKU I
AL HAIPSKEHUI
MmeTtauioB. OOmme
CIIOCOOBI TIOTYUYEHUS
MetaiioB. Kopposus
METaJUIOB.

CrniocoOsl 3a1UThl OT
KOPpPO3HH.

Ob6mas
XapaKTEepPUCTHKA
METaJIJIOB IJIaBHBIX
noarpynn (IA-rpymnma,
[TA-rpymma)
Ilepuoanueckon
CUCTEMbl XMMHYECKUX
AJIEMEHTOB.
AJIIOMUHUT.
AmporepHbie
CBOMCTBA OKCHUIA U
TUAPOKCH]IA
ATIOMUHUSL.

Ob6mmas
XapaKTepUCTHKA
METAJIJIOB ITOOOYHBIX
noarpymnm (b-rpyrm)
Ilepuoanueckon
CUCTEMbl XMMHYECKUX
AJIEMEHTOB: ME/Ib,
IIUHK, XPOM, KeJe30.
Baxneiimmue
COEJIMHEHUS] METAJIIOB
(oKcHubI,
TUAPOKCHIBI, COJIH).
DKCIEepUMEHTAIbHBIC
METO/JIbI U3YUYCHHS
BEILECTB U UX
MPEBPAILICHUI:
JemoHcTpanuu:

- KOJUIEKIIHS

«MeTanibl ¥ CIUIaBhD.

JlaGopaTopHbie
OIIBITHI:

- B3aUMOJICHCTBHE
TUAPOKCH]IA
ATFOMHUHUS C
pacTBOpamMu KUCIOT U
11 (S) (03 (97

- KAUCCTBCHHBIC
peaKIy Ha KaTHOHBI
MCTAJIJIOB.

OOBICHATE 001IIHE
3aKOHOMEPHOCTH B
H3MEHEHUU
CBOMCTB
9JIEMEHTOB -
METaJIJIOB B UX
COCTMHEHUH C
Y4ETOM CTPOCHUS
HX aTOMOB U
IIOJIOKCHUS B
[Tepuoanueckoit
CHCTEME
XAMHUYECKHUX
anemeHToB /[. U.
Menneneena.
XapakTepu3oBaTh
(oTMCHIBATH)
oOmme
XUMHUYECKHE
CBOMCTBa
METAJIJIOB, X
BaXXHEHUIITHUX
COCITMHEHHUI,
MOATBEPIKIAsL ATO
OITMCaHUeE
npuMepamMu
ypaBHEHUU
COOTBETCTBYIOIINX
XAMHUYECKHUX
peaKuuii;
MIPUMEHEHUE
METaJIJIOB B
Pa3ITUYHBIX
00J1acTsIX, a TAKXKE
HCIIOIL30BaHUE UX
JUUISL CO3IaHUS
COBPEMEHHBIX
MaTepuaioB U
TEXHOJIOTHH.
OnuceIBaTh
CIIOCOOBI 3aIIUTHI
METaJIJIOB OT
KOPpPO3HH.
PackpsiBathb
CYIIIHOCTh
OKHUCJIUTEIIbHO-
BOCCTAHOBUTELHEI
X peakLui
MOCPEJICTBOM
COCTaBJICHUS
AJIEKTPOHHOTO
OanaHca dTUX
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[IpakTnyeckue
paboThI:

No 2. Pemenne
AKCTIEPUMEHTATIbHBIX
3aJa4 1o TeMe
«MeTamab.
PacuerHrle 3agaun:

- pacyeThl MaccChl
(oOBema, KommuecTBa
BEILIECTBA) MPOJIYKTa
peaxIuu, eciIu OJJHO
U3 BEIIECTB JIaHO B
BUJIE pacTBOpa C
ONPEACICHHON
MacCOBOH JOJIeH
pacTBOPEHHOTO
BelIecTBa

peaKkuui.
[IpoBoauTh
peakIuu,
MTOITBEPK TAOIIHE
XapaKTEPHbBIC
CBOMCTBa
M3y4aeMbIX
BEIIIECTB,
pacro3HaBaTh
OTIBITHBIM ITyTEM
HWOHBI METAJIJIOB,
MPHUCYTCTBYIOIINE
B BOJHBIX
pacTBopax.
Hcnons3oBaTh
€CTECTBCHHO-
Hay4YHBIC METO/IbI
IMO3HAHUS -
MPOBEJICHUE,
HaOJII0IeHUE U
OITMCaHUeE
XUMHYECKOTO
IKCIIEPUMEHTA
(memMoHCTpanmoHH
BlE U
nabopaTopHbIe
OIIBITEI,
MIPAKTUIECKHE
paboThI).
[IpencraBnsath
pe3yIbTaThI
XUMHYECKOTO
AKCIIEPUMEHTA B
dbopme 3anucu
YpaBHEHUU
COOTBETCTBYIOIIUX
peaKkuuii U 1eN1aTh
BBIBOJIBI HA MX
OCHOBE.
CnenoBath
npaBuIaM
MOJIb30BaHUS
XHUMHYECKOU
MOCyZ01 1
J1ab0paTOPHBIM
000pyIOBaHUEM.
[IpoBoauTH
BBIYHCIICHHS 110
ypaBHEHUSIM
XUMHYECKUX
peaKkuui.
CaMOCTOSTEILHO
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IUIAHUPOBATh U
OCYILECTBIISATh
CBOIO
II03HABATEIIbHYIO
JESTEIIbHOCTD;
[IPUHUMATh
aKTUBHOE Y4acTHE
B IPYIIIOBOX

y4eOHOI
NEeSATEIbHOCTH
2.2 | HemeTtamibl Hemeramibl. PackpsiBath cMmbich | bubnanoreka
[Tonoxenue N3y4aeMbIX HOK
HEMETaJIOB B MTOHATUHT https://m.edsoo
Ilepuoanueckon (BBIACATH UX JIu
CUCTEME XMMHUUYECKHX | XapaKTepHbIE

anemenTtoB J[.W.
Meupeneesa u
0COOCHHOCTH
CTPOEHUS aTOMOB.
Pu3nyeCcKne CBOKMCTBA
HEMETAIJIOB.
Annotponust
HEMeTaJUIoB (Ha
puUMeEpe KUCI0poa,
cepsl, hocdopa u
yrieposa).
XUMHUYECKUEe CBOMCTBA
BAKHENIINX
HEMETAJIJIOB
(ranoreHos, cepsl,
asora, docdopa,
YIIEpoaa U KPEMHHUS).
Oxkcupl HEMETAIIOB.
Kucnoponconepxanm
€ KUCJIOTHI.
Bonpopoansie
COETMHEHUS
HEMETaJUIOB.
DKcrepuMeHTAlIbHbIE
METO/Ibl U3YUYECHUS
BEIIECTB U UX
IIPEBPAILCHU;
JlemoHCTpanuu:

- 00pa3isl
HEMETAJIOB;

- B3aUMOJICHCTBUE
MEJIA C a30THOM
KUCJIOTOW pa3IuYHON
KOHLIEHTPALUU.
JlaGoparopHsbie
OTIBITHI:

IIPU3HAKU) U
MIPUMEHSATD 3TH
MIOHSTHUS TIPU
OITMCAaHWH COCTaBa
Y CTPOCHHUS
BEIIECTB, I
00BSICHEHHUS
OTZIETBHBIX (PAKTOB
U SBJICHHH.
OOBICHATH 001IIHE
3aKOHOMEPHOCTH B
H3MEHEHUU
CBOMCTB
HEMETAJIOB U UX
COCIUHECHUH C
YYETOM CTPOCHUS
HX aTOMOB H
MOJIOYKEHUS B
[Tepuoanueckoit
CHCTEME
XAMHYECKHUX
anemenToB Jl. M.
Menpeneena.
XapakTepru3oBaTh
(omuchIBATD)
oO1ue
XUMHYECKHE
CBOMCTBa
HEMETAJIOB, UX
BayKHEHIITHX
COCIUHCHUIA,
MTOATBEPIKIAST ATO
OIICaHHE
npuMepamMu
YpaBHEHUN
COOTBETCTBYFOIINX
XUMHYECKHX
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KayeCTBEHHBIE
peakuuy Ha aHUOHBI U
KaTHOH aMMOHHUS.
[IpakTrueckue
paboTHI:

Ne 3. Pemienue
AKCTICPUMEHTATbHBIX
3a7a4 0 TeME
«HemeTtammsi.
PacueTHbie 3agaun:

- pacyeThl MacChl
BEIIECTBA

HWiIM 00beMa ra3osB IO
U3BECTHOMY
KOJIMYECTBY BEIIECTRA,
Macce

WM 00BEMY OJTHOTO U3
YYaCTBYIOIINX

B PEaAKIIMH BEIIECTB;
pacdeThl MacChl
(oOBema, KomruecTBa
BEIIIECTBA)

MPOIYKTOB PEAKIIHH,
€CIIi OHO

W3 BEIIECTB UMEET
pUMECH

23

CBs3b

HCOPTaHU4YCCK

nux

u
OpPraHu4YCCKu
X

BCIICCTB

Heopranuueckue u
OpTaHHYECKUE
KHUCJIOTHI.
Heoprannueckue

U OpTaHUYeCKue
OCHOBAHUSI.
AmdoTtepHbIe
HEOpPTaHUYECKUE

U OpTaHUYEeCKue
COCIMHEHUSI.
['enetnyeckas cBs3b
HEOPTaHUYECKUX

U OPTaHUYECKUX
BEIIECTB

peaKkuui.
XapakTepu3oBaTh
BJIMSHUE
HEMETAJLJIOB U UX
COCTMHEHUN Ha
JKUBBIE
OpTaHU3MBI;
OITMCEHIBATh
MIpUMEHEHUE B
Pa3IUYHBIX
obnacTsx
MPAKTUYECKOU
JIEeITEILHOCTH
YyeJIoBeKa.
[TonTBepxaath
CYILIECTBOBAHHE
TeHETUYECKOM
CBSI3U MEXKIY
HEOPTraHUYECKUMH
BCIICCTBAMU

C TMTOMOIIILIO
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHYECKHX
peaKkuum.
PackpsiBathb
CYIIIHOCTh
OKHUCJIUTEIIbHO-
BOCCTAHOBUTEILHEI
X peakLui
MOCPEJICTBOM
COCTaBJICHUS
AJIEKTPOHHOTO
OanaHca 3TUX
peaKkum.
[IpoBoauTh
peakIuu,
MOATBEPKIAIOIINE
XapaKTEPHbBIC
CBOMCTBa
M3y4aeMbIX
BCIIECTB,
pacro3HaBaTh
OTBITHBIM ITyTEM
AHMOHEI,
MIPUCYTCTBYIOIINE
B BOJHBIX
pacTBopax.
Hcnons3oBaTh
€CTCCTBCHHO-
Hay4HbIC

METO/bI TO3HAHMS

bubnnoreka
1HOK
https://m.edsoo
.ru
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- IPOBEJICHUE,
HaAOIIO/ICHUE U
OIMCaHHe
XUMHYECKOTO
IKCTIEPUMEHTA
(memMoHCcTpanmoHH
bIC U
nabopaTtopHbIe
OTIBITHI,
MPAKTUYCCKHE
paboThI).
[IpencraBnsate
pe3yIbTaThI
XUMHYECKOTO
IKCIICPUMEHTA B
dbopme 3anucu
YpaBHEHUU
COOTBETCTBYIOIIUX
peaKkuuii 1 1eN1aTh
BBIBOJIbI Ha UX
OCHOBE.

Hroro no pazgeny

17

Pazgen 3. Xumusa u xu3Hb

3.1 | Xumus u
JKU3Hb

4

Pons xumun B
oOecrieueHNH
3KOJOTHYECKOM,
JHEPreTUYECKON U
MHUIIECBOM
0e30IMacHOCTH,
Pa3BUTHH MEUIIHHEI.
[TonsiTve 0 Hay4HBIX
METO/1axX ITO3HAHUS
BEIIIECTB U

XUMHYECKHUX PEAKIUH.

[TpencraBnenus o6
OOIINX HAayUYHBIX
MpUHIUIIAX
IIPOMBIIIIIEHHOTO
MOJTyYEHUS
Ba)XKHEUIIINX BEIIECTB
(Ha mpumepax
IIPOU3BOJICTBA
aMMHakKa, CEpHOU
KHCIJIOTBI, METAHOJIA).
Yenosek B Mupe
BELIECTB, MaTEPHUAJIOB
Y XUMHYECKUX
pEAKLHIA: XUMUS U
3J10pOBbE YEJIOBEKA;
npaBuiia
MCIIOJIb30BaHUS
JIEKapCTBEHHBIX

PackpsiBath posib
XUMHH B PEIICHUN
SHEPTEeTUYECKHX,
CBIPbEBBIX U
IKOJIOTUYECKUX
npobiem
4eJI0BEYECTBa,
ONUCHIBATh
OCHOBHBIE
HaTpaBlICHUS
pa3BUTHS
XUMHUYECKON HayKH
Y TEXHOJIOTHH.
IIpumeHsATH
rpaBuia
0€e30MacHOTo
oOparieHus ¢
BEILIECTBAMH,
HCIIOJIb3YEMBIMH B
IOBCEHEBHOU
YKU3HH, PaBUJIa
MOBEJICHUS B LIETISAX
cOepexeHus
310pOBBS U
OKpY>Karoeun
MIPUPOJHOMN CPEeJIbI;
MMOHUMATh BpeJ
(omacHOCTB)
BO3JICUCTBUS Ha

bubnuoreka
1HOK
https://m.edsoo
.Iu
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IpernaparoB; MpaBuiIa
0e30MmacHOro
MCTIONTb30BAHUS
npenapaToB OBITOBOI
XMMUH B

HOBCEIHEBHON KU3HHU.

briToBasg xumuueckas
I'PaMOTHOCTH

KUBBIE OpPraHU3MBI
OTIpeIeTICHHBIX
BEIIECTB CMbICII
nokazatesns [TJIK,
MOSICHSITH Ha
npuMepax
CHIOCOOBI
YMEHBIICHUS U
MPeIOTBPALCHUS
WX BPEIHOTO
BO3JICUCTBUSL.
AHanu3upoBath U
KPUTHYECKH
OIICHUBATH
nHpopManuio,
CBS3aHHYIO C
XUMHYECKUMHU
MPOIIECCaMH B UX
BIIUSTHUEM Ha
COCTOSIHHE
OKpY>Karoleun
Cpelbl.
Hcnons3oBath
MOJTy9YCHHBIC
3HAHUA U
MIPEJICTABICHHSI O
chepax
JeSTeNLHOCTH,
CBSI3aHHBIX C
HayKOH U
COBPEMEHHBIMH
TEXHOJIOTUSIMU, KaK
OCHOBY ISt
OpHUCHTAIINH B
BBIOOpE CBOEH
Oymymieit
po¢eCCHOHAIBHO
U IeATEeIbHOCTH.
[Tpunumath
yJacTue B
00CyXICHUHN
npobiem
XUMUYECKON U
3KOJIOTHYECKOU
HAIpPaBJIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO
MO3UIIHIO TIO
npobeme u
npenarath
BO3MOXKHBIE TTYTH
€€ pellIeHus
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Wtoro no pazaeny 4
OBUIEE 34
KOJIMYECTBO
YACOB I10
[MPOT'PAMME

INEPEYEHDb (KOAUP®UKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM
MMPOBEPAEMBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOM ITPOIT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS U
SJIEMEHTOB COAEPKAHUSA 110 XUMHUHN

B denepanpHbIx 1 permoHanbHBIX MPOLIEIypax OICHKU KauecTBa 00pa30BaHUs UCTIOIb3YETCs
nepeyeHb (KoaupuKaTop) pacipeaeeHHBIX 110 KIaccaM MPOBEPSEMBIX TPEOOBAHUI K Pe3yJibTaTaM
OCBOGHHSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl CpeIHEro o0IIero 00pa3oBaHus U JJIEMEHTOB
CcoAEepKaHUA 110 XUMHUH.

10 KJIACC
IIpoBepsiemble TPeOGOBaHMSA K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMporpamMmbl

Kon [IpoBepsieMble MpeIMETHBIE PE3yJIbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTelbHON
pOrpaMMBbl CpeTHero 001iero 00pa3oBaHuUs
npoBepseMOr porp peA - p
0
pe3yabTara
1 Teopernueckue OCHOBBI OpraHUYECKON XUMHUH
1.1 ChopmMupoBaHHOCTH NPECTABICHUNH 0 XUMUYECKON COCTABIISIOIEH €CTeCTBEHHO-

HAy4HOM KapTUHBI MUpPa, POJIY XUMUU B TIO3HAHUH SIBJIEHUI IPUPOIBI, B
(hOopMHUPOBAHUU MBIIIIEHUS U KYJIbTYPbI IMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUs TPAKTUUECKUX 33]1a4 U SKOJIOTUYECKH
000CHOBAHHOT'O OTHOILLIEHUS] K CBOEMY 3/I0POBBIO U IIPUPOHON cpejie

1.2 Bnagenue cucteMol XMMMUECKHUX 3HAHUI, KOTOpask BKIFOYAET: OCHOBOIIOJIArarolIe
MOHATHS (MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKHUCIICHHUS,
XMMHYECKas CBSA3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, YIIIepOJHBIN CKENeT,
(hyHKIMOHATBHAS TPYIINA, paJuKail, H30MEpHsl, H30Mepbl, TOMOJIOTHYECKHH psi,
TOMOJIOTH, YTJI€BOJIOPO/IbI, KUCIOPOA - M a30TCOAEPKALUE COEAUHEHHUS,
OMOJIOrMYeCKH aKTUBHbIE BellecTBa (YIJIEBObI, )KUPHL, OEJIKH), MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TCOPHU U 3aKOHBI (TCOpHS
XUMHUYECKOTO CTPOCHHsSI OpraHndeckux Bemects A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJINYECKUN S3bIK XUMHH, (PAaKTOJIOTHUECKUE CBEICHHUS O
CBOICTBax, cOCTaBe, MOJTYYEHUH U OE30IMaCHOM HCIOIb30BaHUH BayKHEHIINX
HEOPTraHNYECKUX U OPraHMUYECKUX BEIIECTB B OBITY U MPAKTUUECKOH NeATeTbHOCTH
YyeJioBeKa

1.3 ChopMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE PU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE OHATHS NIPH
ONMCAaHUU COCTaBa, CTPOCHMSI U IPEBPALICHUI OpraHUYEeCKUX COCIUHEHUN

1.4 CdopmupoBaHHOCTH YMEHHI UCIOJIB30BATh XMMUYECKYIO0 CUMBOJIUKY ISt
COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpalieHHon) Gpopmyt
OpraHMYECKUX BELIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIUIl, U3TrOTAaBINBATh MOJIEIN
MOJIEKYJI OPTaHUYECKUX BEUIECTB JUISl WJUTFOCTPALMU UX XUMHUECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHMS
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1.5

CdhopMupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh H3yYSHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHIO K ONPEACICHHOMY KiIaccy
(rpynmne) coequHeHuH (YriIeBOIOPOIbI, KHCIOPO U a30TCOACPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIAPHBIC COCZ[I/IHGHI/ISI), JaBaTh UM Ha3BaHMUA I10 CHUCTEMATHUICCKOU
Homenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHS OTIPECNIATH BUIbI XUMHUUECKON CBSI3H B OPraHUYECKHUX
coeMHEHMIX (OIMHAPHBIE U KpaTHBIE)

1.6

CdopMHpOBaHHOCTb YMEHUSI IPUMEHSTD: TOJO0KEHUSI TEOPUU CTPOEHUS
opranudeckux Beuiects A.M. ByTiepoBa 11 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB
BEUIECTB OT X COCTaBa U CTPOCHHMSI; 3aKOH COXPAaHEHHs MACCHI BEILIECTB

Yrnesopopoasl. Knuciaopoaconepskamniie u a30TCOAEPKaINE OpraHU4eCKHe
coeuHeHMs. BrICOKOMOJIEKYIIpHbIE COETUHEHUS

2.1

CdopmupoBaHHOCTH YMEHHIA TPUBOIUTH TPUBUATIHHBIC HA3BAHUS OTIETHHBIX
OpPTaHHYECKUX BEIIECTB (ITHUJICH, TPOIUJICH, alleTHIICH, STHIICHTIIUKOJIb, TIIUICPHH,
(denon, popmanbaeru, aleTanbIeru, MypaBbHHAsI KUCIIOTA, YKCYCHAsE KHCIIOTA,
OJICMHOBAs KMCIIOTa, CTeApUHOBAs KHUCIIOTa, TIII0K03a, (PpyKTO3a, Kpaxma,
L[EJTF0JI03a, TIIMIIMH)

2.2

CdopMHUpOBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTAB, CTPOCHHUE, PU3UUECKHE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEACTABUTEICH pa3TUIHBIX KIIACCOB
OpraHUYECKUX BEUIECTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTHIeH, OyTaaueH -1,3,
MeTuinOyTaaueH -1,3, 6eH307, METaHOII, 3TAHOJI, ITHJICHTTUKOJIb, TIUIEPHUH, (EHOI,
areTaiabAeTUl, MypaBbHHAs M YKCYCHAsI KUCJIOTHI, TIIFOK03a, KpaxMaJl, 1eJUTI0I03a,
aMUHOYKCYCHasi KUCJIOTa)

23

CdopmupoBaHHOCTH YMEHUS WLTIOCTPUPOBATH TEHETUUECKYIO CBSI3b MEX]TY
TUMAYHBIMU NPEJICTABUTENISIMUA PA3JIMYHBIX KJIACCOB OPTaHUYECKUX BELIECTB
YpaBHEHUSMHU COOTBETCTBYIOMIMX XUMUYECKUX PEAKIUi C UCIIOIb30BAaHUEM

CTPYKTYPHBIX (OpMYIT

24

ChopMHPOBaHHOCTH YMEHUS XapaKTePH30BaTh HCTOUYHUKH YTIIEBOJOPOIHOTO CHIPBS
(HeTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHHE IPOAYKTOB IepepabOTKU

XUMUA U KU3Hb. PacueThl

3.1

CdopmupoBaHHOCTH YMEHHI BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX
Hay4YHOTO MMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YyUECHUU BEIIECTB U
XUMHUYECKUX SBJICHUI (HaOII0IeHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJISTTHPOBAHHE),
WCIIOIh30BaTh CUCTEMHbBIC XUMUYECKUE 3HAHUS /ISl IPUHSATHS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

CpopMUpOBaHHOCTH YMEHHI COOIIOATH TIPaBUIIa MOIb30BAHMS XUMHUECKOM
MOCYI0 1 TabopaTOPHBIM 000PYAOBaHUEM, a TAK)KE MIPABHIIA OOPAILIEHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMH TI0 BBITIOJTHCHHIO JTA0OPATOPHBIX
XMMHUYECKHX OTBITOB

3.3

CdopmupoBaHHOCTH YMEHU TUIAHUPOBATH U BBIMOJIHATH XUMUYECKHUI SKCIIEPUMEHT
(mpeBpaleHns: OPraHNYeCcKUX BEIIECTB IPU HArPEBaHUU, TOTYyYCHHUE ITUIICHA U
H3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEILECTB,
JieHaTypalys OeKOB PU HarpeBaHHH, [IBETHBIC PEaKLUU OEIKOB) B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MPHU OOPALLEHUH C BEIECTBAMU U
1a0opaTOpHBIM 000PYIOBAHKUEM; MPEICTABIATH PE3YJIbTAThl XUMUUECKOTO
JKCIIEpUMEHTa B (hOpMeE 3alKCH ypaBHEHUN COOTBETCTBYIOIIUX pEaKUUil U
(hopMyIHpPOBATH BHIBOABI HA OCHOBE ITHX PE3yJIbTATOB

3.4

ChopMHPOBaHHOCTH YMEHUH MTPOBOJUTH BHIYMCIICHHUS 110 XUMHYECKUM YPaBHEHUSAM
(Maccbl, 00beMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WIIM MTPOAYKTa pEaKLUu 110
M3BECTHBIM Macce, 00beMy, KOIWYECTBY OHOTO U3 MCXOAHBIX BEIIECTB WIIN
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MIPOJTYKTOB PEAKIIHH )

3.5 ChopMupoBaHHOCTH YMEHHIA KPUTUIECCKH aHATU3UPOBATH XUMHUECKYIO
uHGOpPMaIIUIO, TIOTYYaEeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM
uHbopMaIuu, cetb IHTEpHET U Ipyrue)

3.6 CdopmupoBaHHOCTH YMEHUI COOTIOAATH MPaBUIIa SKOJIOTHUYECKU [IEIeCO00Pa3HOro

MOBEJICHUS B OBITY U TPYJOBOU JIEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbS
U OKpY>Karolel IpUpOoTHOM Cpeibl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA KUBBIC
OpraHU3MbI ONIPEICTICHHBIX OPraHUYECKUX BEIECTB, TOHUMAsi CMBICIT ITOKAa3aTeNs
[TJIK (npenenbHO TOMYCTUMOM KOHIIEHTPALIMH), MOSICHATH Ha MIPUMEpPax CrioCOObI
YMEHBIIIEHUS U TPEAOTBPAIIEHUSI UX BPEIHOTO BO3ICMCTBHUSI HA OPraHU3M UYEJIOBEKa

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

Kon

[IpoBepsieMbIil 2JIEMEHT COAEPKaHUS

1

TeopeTnueckne OCHOBbI OPraHU4eCKO XUMHHU

1.1

IIpenMeTr OpraHUYECKO XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOy YCHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopust CTpOEHUsI OpraHMUYECKUX COeAMHEHNH A.M.
byTiepoBa, ee OCHOBHBIE IIOJIOKEHUS

1.2

CrpykTypHBIE (GOPMYJIIBI OPTaHUYECKHUX BelIecTB. [ oMoorus, n3omepus. XuMudeckast
CBSI3b B OPraHUYECKUX COCAMHEHUSX - OIMHAPHBIE U KpaTHbIE CcBs3U. [IpeacraBnenue o
KJIACCU(UKAIIMU OPTAHUICCKUX BEIIECTB

1.3

Homenknatypa opraHuuecKkux COeMHEHMI (CUCTeMaTHYecKas) U TPUBHAJIbHbIC Ha3BaHUS
BOKHEHIIMX NPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEIIECTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUN psil. MeTaH u 3TaH - IpocTenmne
NPEJCTaBUTEINN aJIKaHOB: (pU3MUYECKHe U XUMUUECKUE CBOMCTBA (peakluy 3aMEeLIeHUs U
TOpEHUs1), HAX0XACHHUE B IPUPO/JIE, MOTYUSHHE U NPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psifl. DTUIIEH U MIPOIMJIEH - IIPOCTENILINE
MIPEJICTAaBUTENN ATKEHOB: (PU3NUECKHEe U XUMHUYECKHUE CBOICTBA (peakuy rTuApUPOBAHUS,
raJIOr€HUPOBAHUS, THIPaTAllUK, OKUCIIEHUS U MOJIMMEPU3ALIUN), TIOTyYEHUE U
IIPUMEHEHHUE

23

Anxanuensl: 0ytanuen-1,3 u metunOyTanuen-1,3: crpoeHue, BaXXKHEHIINE XUMHUUECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOr0 KayuyKa 1 pe3UHbI
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AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUIECKUNA PSl. ALCTHIIEH -
NPOCTEHIINN IPeACTaBUTENb AIKUHOB: COCTaB, CTpOeHHE, GU3NYECKUE U XUMUYECKHE
CBOICTBa (peakuy r’UAPUPOBAHNS, TAIOTEHUPOBAHNUS, THIpAaTalliU, TOPEHNUS),
[IOJIYYEHUE U IPUMEHEHHUE

2.5

Apensbl. benson: cocras, ctpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peaKInu
raJloreHUPOBAaHUS U HUTPOBAHUS ), TOJyUYeHUE U IpUMEHeHHe. Tolyol: cocTaB, CTPOCHUE,
¢du3nUeckre 1 XUMHYECKHE CBOMCTBA (PEaKIiy TraJJOTeHUPOBAHUS M HUTPOBAHNUA),
MoJTydyeHue U npuMeHeHne. TOKCMYHOCTh apeHoB. [ eHeTnyeckas CBs3b MEXIy
YIJIEBOJIOPOJaMU, MPUHAICKAIIMMH K Pa3IMYHBIM KJIacCcaM

2.6

[TpupoHbIe HCTOYHHUKH YTIAEBOAOPOAOB. IIpupoaHbIii ra3 U NOMyTHBIE HEPTSHbIE ra3bl.
Hedts u ee npoucxoxaenne. CriocoObl nepepadoTku HeTU: IEPEroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKUiT), mupoau3. [IpoaykTel nepepaboTku HePTH, UX
MIPUMEHEHNE B IPOMBILIIEHHOCTH U B ObITY. KaMeHHBIH yrosib v MpoayKThl €ro
nepepaboTKu

Kucnopoconepxaiiiue opraHn4eckue CoeAMHEHUs

3.1

Hpe,Z[GJIBHLIC OAHOATOMHBIC CIIMPTHI. MeTaHoJI 1 3TaHOI: CTPOCHHUC, (I)I/I3I/I‘ICCKI/IG u
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XUMHUYECKHE CBOMCTBA (PEaKIMu C aKTUBHBIMU METAJIJIaMH, TaJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. BogopoiHbie CBs3M MEX 1y MOJIEKYyJIaMU CIIUPTOB. JlelicTBre
METaHOJIa U 3TAHOJIA HA OPraHU3M YesloBeKa. MHOI0aTOMHBIE CIUPTHI. DTUJIEHTJIUKOIb U
TIIMIEPHH: CTPOSHUE, PU3NIECKIE U XUMHUECKHUE CBOMCTBA (B3aMMOJICHCTBHE CO
IIeJIOYHBIMH METaJJIaMH, KaUeCTBEHHAsl peakIis Ha MHOTOaTOMHBIe criupThl). [leiicTBue
Ha OpraHu3M 4elsioBeka. [[puMeHeHne rauueprHa U STHICHTIIUKOJIS

3.2

deHoI: cTpOCHHE MOJIEKYJIBI, HU3NUECKUE U XUMUUYECKUE CBOMCTBA. TOKCHYHOCTD
¢denona. [lpumenenue genona

33

Anpaeruapl U KeToHbl. DopMalibieTu 1, aleTalbIeTHI: CTPOCHUE, PU3NUECKHE U
XUMUYECKHE CBOMCTBA (Peakliui OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIINN),
MOJYyYECHUE U TPUMEHEHHUE

3.4

OHOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAs! KUCIIOTHI:
cTpoeHue, (pusnueckre 1 XMMUYECKHEe CBOMCTBA (CBOICTBa, 00IIME IS Kilacca KUCTIOT,
peakuus 3Tepudukanun), moydeHre u npuMenenne. CTeapuHoBasi U OJICMHOBAs
KHUCITIOTHI KaK MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblia KaK COJU BBICIITUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBUE

3.5

CrnoxHble 3¢UpbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosorndeckast poib KUPOB

3.6

YrieBoapl: cocTaB, KIacCH(PUKAIUS YIIIeBOJ0B (MOHO-, TU- U MoJMcaxapuibl). [roko3a -
MPOCTEHIINNA MOHOCAXapUA: OCOOEHHOCTU CTPOSHUS MOJIEKYJIbl, (hU3nuecKue u
XHUMHUYECKUE CBOMCTBA (B3anmoeiicTBue ¢ ruapokcunom meau (II), okucnenue
aMMHa4YHBIM pacTBOpOM okcuja cepedpa (I), BoccranoBieHre, OpOKEHUE TIFOKO3bI),
HAXO0XJICHUE B IPUPO/JIE, MPUMEHEHHe, Ononorudeckas posib. @orocunres. OpykTo3a Kak
n3oMmep roKko3sl. Kpaxman u nesuioios3a Kak npupoanbie noiauMmepsl. CTpoeHue
Kpaxmaja ¥ 1eJUT0103bl. Oru3ndeckue 1 XMMUYECKUE CBOMCTBA Kpaxmaina (TUAPOIn3,
KaueCTBEHHAs peaklys C HOJIOM)

A30TcoziepKalle OPraHndecKUue COEAMHEHUS

4.1

AMUHOKHCIIOTBI Kak aM(pOTEpHbIe OpraHn4ecKrue coeAuHeHus. Pusnueckue u
XMMHUYECKHE CBOICTBAa aMUHOKHUCIIOT (Ha MpUMepe IIIUIMHA). buonornyeckoe 3HaueHue
aMMHOKUCIIOT. IlenTuap

4.2

benkn xak IPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCITMHCHM. HepBI/I‘IHaﬂ, BTOpHUYHAA U
TPETUYHAA CTPYKTYpa 0enkoB. XMMHUYECKHE CBOICTBA OEIIKOB: TUApOJIn3, ACHATypalus;l,
KauCCTBCHHBIC PCAKIIMHM HA Oenku

BLICOKOMOJ'ICKYJ'ISIpHBIe COCOAMHCHUA

5.1

OCHOBHBIE ITOHITUS XUMUH BBICOKOMOJICKYJIAPHBIX CO@}IHHGHHﬁI MOHOMCED, IMOJITUMCED,
CTPYKTYpPHOC 3BCHO, CTCIICHDb MTOJIMMECPU3ALIUN, CPDCOHAA MOJICKYJISIpHAA Macca. OcHoBHbBIC
MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/II\/II - IoJIMMEpuU3anusa 1
MNOJIMKOHACHCAIIUA

5.2

OKCIEpUMEHTAJIBHBIC METO/IBI M3yYEHUS BEIIECTB U UX NIPEBPALLEHUI: 03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKoB. [Tomyuenue
CHUHTETHYECKOTO Kay4yyKa U PE3HHbI

11 KJIIACC

IIpoBepsiemble TpeOGOBaHMSA K pe3ybTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMblI

Kon

(o)

IIPOBEPSAEMOT

pe3yJsibTara

[IpoBepsieMble MpeIMETHBIE PE3YJIbTAaThl OCBOEHUSI OCHOBHOM 00pa3oBaTenbHON
MIPOrpaMMBbI CpEHETo 00111ero 00pa3oBaHus
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TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHH

1.1

BitaneHnne cucreMoi XMMUYECKUX 3HAHUM, KOTOpPast BKIIIOYAET:
OCHOBOTOJIAraroIue MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, DJIEKTPOHHAS
o0oJt04Ka aroma, s-, p-, d-3JIEKTpOHHBIE OPOUTATH ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENEHb OKUCIICHHSI, XUMHYECKast
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, KPUCTAIUTHYECKAsT PEIIeTKa,
THUIBI XUMHUYECKHUX PEAKIHH (OKUCIUTEIHHO-BOCCTAHOBUTENBHEIE, K30~ U
SHIOTEPMHUUYECKUE, PEAKIINA HOHHOTO 00OMEHA), pacTBOP, SICKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHIECKAs TUCCOLUAIINS, OKHCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE);
TEOPUH U 3aKOHBI (TEOPHS SIEKTPOIUTUUYECKOM nuccounanuu, [lepuonnyueckuit
3akoH /.. MenneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTUIECKUE CBEICHUSI O CBOMCTBAX,
cocTaBe, OJTYyYeHUH U 0€30TTaCHOM MCTIOIh30BAaHUH BRKHEHIIIIX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN AESITEIbHOCTH YeTIOBEKa

1.2

ChopMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC IPU3HAKU U B3aMOCBSI3b
U3Y4YECHHBIX TOHATUH, IPUMEHATH COOTBETCTBYIOIIME TOHATHS IIPU ONUCAHUU
CTPOEHHUS U CBOWCTB HEOPIAHUYECKHUX BEIIECTB U UX IIPEBPALICHUI; BBISBIATh
B3aMMOCBSA3b XUMUYECKUX 3HAHUN C TIOHATUSAMH U IPEICTABICHUIMHU APYTUX
€CTECTBEHHO - HAYYHBIX IIPEIMETOB

1.3

Biianenrne 0oCHOBHBIMM METOJJaMU HAyYHOTO MMO3HAHUS BELIECTB U XUMUYECKUX
sIBJICHUH (HAaOJII0/IeHNe, U3MEPEHUE, YKCTIEPUMEHT, MOICIIUPOBAHNE)

1.4

CchopMupoBaHHOCTh YMEHUH ONPEEATh BAICHTHOCTh U CTEIICHb OKUCIICHHS
XUMHUYECKHX JJIEMEHTOB B COCIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOMN
CBSI3U (KOBaJECHTHAsI, MOHHAs, METAJUTMYECKasl, BOJOPOIHAS) B COCIMHEHUSX,
THUI KPUCTAJUTMUECKOHN pelIeTKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKasl)

1.5

ChopmupoBaHHOCTH YMEHUI ONPEAEIIATh XapaKTep CPeIbl B BOJHBIX pacTBOPAx
HEOPraHUYECKUX COCIMHEHUN

1.6

CdhopMupoBaHHOCTh YMEHUS KITACCUPUIIMPOBATH XUMUYECKUE PEAKITUH T10
Pa3IMYHBIM NIPU3HAKaM (YHMCIy U COCTAaBY pearupyroLIMX BEIIECTB, TEINIOBOMY
3¢ dexTy peakiuu, N3MEHEHHUIO CTETICHEH OKUCIICHHS 2JIEMEHTOB, 00paTUMOCTH
peaKIMK, YJaCTHIO KaTajlu3aTopa)

1.7

ChopmupoBaHHOCTH YMEHUI COCTABIISATh YPABHEHUS PEaKIM pa3InuHbIX
THUIIOB, TIOJHBIE U COKpAIllEHHbIE YPAaBHEHUS pPEaKIii HOHHOTO 0OMeHa,
YUYUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA

1.8

ChopMupoBaHHOCTh YMEHUI MPOBOAMTH PEAKIINH, ITOITBEPIKIAIOIIIE
KAaueCTBEHHBIN COCTAB Pa3JIMYHBbIX HEOPTaHUYECKUX BELECTB, PACIIO3HABATD
OMBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOPraHUYEeCKUX BEIIECTB

1.9

CdopMUpOBaHHOCTH YMEHHI PACKPHIBATH CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OaylaHca 3TUX peakuui

1.10

ChopMupoBaHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKOM
peaKkiuu OT Pa3INYHBIX PaKTOPOB

1.11

CdhopmupoBaHHOCTH YMEHUN OOBSICHSATH XapaKTEP CMEMICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCIMOCTH OT BHeNTHEro Bo3aeicTus (mpunnun Jle [larense)

OO0mast u HeopraHudeckasi XuMust

2.1

CdopMupoBaHHOCTH YMEHHI pacKpbIBaTh cMbICH [leproaudeckoro 3akona J[. 1.
MenzeneeBa 1 IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO0 (PYHKIUU
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2.2

CdopmrpoBaHHOCTh YMEHUN XapaKTePU30BaTh 3JIEKTPOHHOE CTPOESHUE aTOMOB
XMMHUYECKHX 3JIeMEHTOB 1-4 nepruonos [leproanueckoi cUCTEMbI XUMUYECKUX
anemenToB /.M. MenneneeBa, UCTIONB3YsI IOHATHS «S-, P-, d-2JIEKTPOHHBIC
opOUTaNINY, «IHEPTETUYECKHE YPOBHINY, OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUYECKHX AJIEMEHTOB M UX COEIMHEHMI MO MepUoiaM U
rpynmnaM [lepuoanueckoi cucTeMbl XMMUYECKUX 3J1eMeHTOB JI.M. Menneneesa

23

CdopMHUpOBaHHOCTH YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIITHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPXK/IATh CYIIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXKILy HEOPTaHUIECKUMU
BEIIECTBAMH C MTOMOIIHI0 YPABHEHUH COOTBETCTBYIOIUX XUMHUUECKHX PEaKIIHA

24

CchopMupoBaHHOCTh YMEHUH YCTaHABIUBATh IPUHAAIEKHOCTD
HEOpPraHMYECKUX BEIIECTB [0 UX COCTaBY K OIPE/IEICHHOMY Kilaccy (IpyIie)
COEZMHEHUH (IIPOCThIE BEIIECTBA - METAJUIbI U HEMETAJLJIbl, OKCH/IbI, OCHOBaHMS,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIN)

2.5

CchopMupoBaHHOCTh YMEHHUH HCIIOJIb30BATh XUMUUYECKYIO CUMBOJIMKY IS
cocTaBlIeHUs] (OpPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIuil,
cucrematnyeckyto HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTraHUUECKUX BEIIeCTB (YrapHblil ra3, yrieKuclblil ra3, aMMHax,
raieHas U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJIa, MUPUT U JAPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATh) O0IIKE
XMMHMUYECKHE CBOIICTBA HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/IaTh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEX]ly HEOpraHN4eCKUMHU
BELIECTBAMM C TOMOULIbI0 YPABHEHUI COOTBETCTBYIOIMX XMMHUECKHUX PEAKIIMM

2.7

CdopMUpOBaHHOCTH YMEHHH TUIAHUPOBATH W BHITIOJHATh XUMHUUYECKHUI
IKCIIEPUMEHT (Pa3sIoKeHHE NIEPOKCUIA BOJIOPOIa B IPUCYTCTBUH KaTalIN3aTOPa,
orpeziesieHue cpeibl PACTBOPOB BELIECTB C TOMOILIbI0 YHUBEPCATHHOIO
WH/IMKATOpa, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM
peakuuu, peakliii HOHHOTO 0OMeHa, KaueCTBEHHbIE peakuy Ha cysibdart-,
KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHHMS, PELICHUE
SKCIIEPUMEHTAJIbHBIX 33a4 1o TemMaM «MeTaib» u «Hemetanisy) B
COOTBETCTBHUH C MPABUIAMHU TEXHUKH O€30MaCHOCTH MPH 0OpaIieHNH ¢
BELIECTBaMH U J1a00OpaTOPHBIM 000PYI0BaHUEM; IPEACTABIATEH PE3YIbTaThl
XMMHYECKOT0 3KCIIepUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHUI COOTIOAATH MTPABUIIA TTOJIE30BAHUS XHMHUECKON
MOCY10H ¥ JIa0OpaTOPHBIM 000PYOBAaHKUEM, a TAK)Ke MpaBHiia 0OpaIeHus ¢
BCIICCTBAMHU B COOTBCTCTBHUU C MHCTPYKIUAMMU 110 BBIIIOJITHCHUTIO na60paT0prlx
XHUMHUYECKHX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTEepPU30BaTh XUMHUECKHE MTPOIECCHI,
JIeXkaIlre B OCHOBE MPOMBILIIIEHHOTO MOJYyYEHHUs CEPHOM KHUCIOThI, aMMHUaKa, a
Takxke chOPMUPOBAHHOCTD MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIIUIIAX U
9KOJIOTMYECKUX MpobIeMax XUMHUECKOTO MPOU3BOACTBA

XUMHUA U KU3Hb. PacueTsl

3.1

ChopmupoBaHHOCTH IPEICTABICHUN 0 XUMHUYECKON COCTaBIISIONICH
eCTeCTBeHHO-HayLIHOI\/JI KapTUHBI MUpa, POJIM XMMHHU B ITIO3HAHUN SIBJICHUN
MPHUPO/BI, B (OPMUPOBAHUH MBIIIIICHUS U KYJIbTYPBI JUYHOCTH, €€
(yHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs TPaKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpesie

3.2

CchopMupoBaHHOCTh YMEHUH KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO
nH(}OpMaLIKIO, OJYYaEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBa MACCOBOM
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KOMMYHHKAIMH, ceTh IHTepHeT U Ipyrue)

3.3

CdhopMupoBaHHOCTh YMEHUH COOIIOAATH TPABUIIA YKOJIOTHUECKU
11€J1eC000pa3HOro NOBEJEHUS B OBITY M TPYAOBOM JESTEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3J0POBbS U OKPYIKAIOLIECH IPUPOIHOMN CpeIbl

3.4

Oco3HaBaTh OMACHOCTh BO3/ICUCTBHS HA KUBBIE OPTaHU3Mbl OIIPEIEIECHHBIX
BEILIECTB, MOHUMAas cMbici nokazarens 1K, moscHsaTe Ha mpumepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/ICUCTBUS HA OpPraHU3M
YEJI0BEKa

3.5

CchopMupoBaHHOCTh YMEHUH MPOBOANUTH BBIYMCICHUS C UCIIOJIb30BaHUEM
MIOHSITHSI «MAaccoBast 10JIsl BELIECTBA B paCTBOPE», 00bEMHBIX OTHOILIEHUH ra30B
IIPU XUMUYECKUX PEaKIUsIX, MaCChl BEIIECTBA UM 00beMa ra30B MO U3BECTHOMY
KOJIMUYECTBY BEILIECTBA, MacCe WM 00bEMY OJHOTO U3 YHYAaCTBYIOUINX B PEAKIIUU
BEIIIECTB, TEIUIOBOrO 3 PeKTa peakiMi Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, IPEBPALLEHUS] M COXPAHEHUs SHEPTUU

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

Kox | IIpoBepsiemMblil 2JIEMEHT COAEpKaHUS

1 TeOpCTH‘{eCKI/IC OCHOBBI XMMHUH

1.1 | Xumuueckuii anemeHT. AToM. Sapo aToMa, U30TOMBI. DIIEKTPOHHAS 000JI0YKa.
DHepreTudecKkue YpoBHHU, IOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-2JIEMEHTHI.
OcoOeHHOCTH pacnpeeNieHus SJIEKTPOHOB M0 OpOUTAIIIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIpeX NepuoI0B. DICKTPOHHAS KOH(UTYpaLIUsl aTOMOB

1.2 | [lepuonuueckuii 3akoH u [leprnonanueckas cucteMa XuMH4ecKux sineMentos J[. M.
MenpneneeBa. CBsi3b nepuoAnuecKoro 3akoHa u [lepuoinyueckoi cucTeMbl XUMHUECKUX
snemenToB J[.M. MenpeneeBa ¢ COBpeMEHHON TEOpUEH CTPOEHHUS AaTOMOB.
3aKOHOM€pHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHUYCCKUX 3JICMCHTOB U 06p213yeMBIX MU
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINIAM | IepruoaaM. 3HaUYCHUE TIEPHOTUIECKOTO
3aKOHA B pa3BUTHHU HAYKU

1.3 | Crpoenue BemecTBa. XUMUYECKas CBsI3b. BHIBI XUMUYECKOW CBSI3H (KOBAJICHTHAS
HETOJISIpHASI U TOJIsIpHAsi, HOHHAs, MeTajuTnueckasi). IOHbI: KaTMOHBI U AHHOHBI.
MexaHu3Mbl 00pa30BaHKs KOBAJEHTHON XUMHUYECKOU CBsI3U (OOMEHHBIN U JJOHOPHO-
akLenTopHsbli). BogopoaHas cBsi3b

1.4 | BajneHTHOCTb. DNEKTPOOTPUIIATEILHOCTh. CTENEHb OKHUCICHUS

1.5 | BemecTBa MOJNEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa
BeLIECTBA. TUIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THIA
KpUCTaJUIMYECKOM pemieTku. [lonsaTre o nucnepcHeix cucreMax. McTunHble n
KOJUIOMJIHbIE pacTBOpBL. MaccoBas 10J1sl BEIIECTBA B paCTBOPE

1.6 | Knaccudukanus HeopraHnueckux coeAuHeHnii. HoMmeHkiaTypa Heoprann4eckux
BEIIECTB

1.7 | Xumunueckas peaknus. Kinaccupukarus XMMUYECKUX peaKIiil B HEOPraHUIECKON 1
OpraHUYeCKOM XMMUU. 3aKOH COXPaHEHHS MacChl BEILIECTB, 3aKOH COXpaHEHUs U
[IPEBPALICHHS] SHEPTUU IPU XUMHUECKHUX PEeaKIMsIX

1.8 | CkopocThb peakliny, ee 3aBUCHMOCTb OT PAa3JIMYHBIX (haKTOPOB

1.9 | O6paTtumple peakuu. XuMHIeckoe paBHOBecrue. DaKTOPHI, BIUSIOININE Ha COCTOSTHUE
xumugeckoro pasHosecus. [Ipunnun Jle [laTense

1.10 | DnekTponutndeckas auccoruaius. CHIbHbBIE U ci1adble 3J1eKTpotuThl. Cpesa BOJIHBIX
pPAcTBOPOB BEIIECTB: KUCTAs, HEUTpaJIbHAsI, IenoyHas. Peakiium HOoHHOTro oOMeHa

1.11 | OKHUCIUTENbHO-BOCCTAaHOBUTEIBbHBIE PEAKIIUU

2 | Heoprannueckass XuMusi

2.1 | Hemeramsl. Ilonoxxenne HemeTawios B [lepuoanueckoii CUCTEME XMMHUUECKHUX
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anemenToB /.M. MenneneeBa 1 0coOOEHHOCTH CTpOCHHS aTOMOB. DU3MYECKUE CBOMCTBA
HEMETAIIJIOB. AJUTOTPOTHS HEMETaJNIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u
yrIIepo/ia)

2.2

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAJNIOB (TAIOTCHOB, CePhI, a30Ta, Gocdopa,
yraepoaa U KpeMHUS) U UX COEAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIIOT,
BOJIOPOAHBIX coeMHeHni). [I[puMeHeHrne BaXKHEUIINX HEMETAJUIOB U UX COSIMHEHUN

23

Mertamisl. [lonoxenune metaioB B [lepuonnueckoii cuctreMe XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAIIIIOB.
O6mue ¢puznyeckue cBoiicTBa MeTaioB. CrlaBbl METAJUIOB. DJIEKTPOXUMHUUYECKUN PSIT
HaIPsDKEHUH METaJIOB

24

XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPU, KA, KalnbIIWii, MAaTHUH,
QTIOMUHUMN, ITUHK, XPOM, KEJI€30, MEJIb) U UX coeauHeHnu. OO1IHe crocoobl MoTydeHus
MeTajuioB. [I[puMeHeHHe METaJIJIOB B OBITY M TEXHUKE

2.5

I'enermueckas CBSI3b HCOPraHNMYCCKUX BCIICCTB, MPUHAMJICKAIINX K pa3JIMYHbIM KJIacCaM

XUMHS U KU3Hb

3.1

Ponp xumun B oGecriedeHuN SKOJIOTHISCKOM, SHEPTETUIECKON M MUIIEBONW 0€30MacCHOCTH,
Pa3BUTHU MCIAUTIUHBI. ITonsarue o HAaYYHBIX MCTOAAaX MO3HAHUA BCUICCTB U XUMUUCCKHUX
peaKuii

3.2

[TpencraBnenus 00 0OIMMX HAYYHBIX MPUHITUIAX MPOMBIIUIEHHOTO MOTYYSHHUS
Ba)KHEHIIHMX BelecTB. YeIOBEK B MUPE BEIIECTB U MATEPHAJIOB: BayKHEUIIIHE
CTPOMTENIbHBIC MaTePHAIIbl, KOHCTPYKIIMOHHBIC MaTePHaIbl, KPACKH, CTEKJIO, KepaMHKa,
MaTepUaIbl JJIs SJIEKTPOHUKH, HAHOMATEpUalIbl, OPraHUYEeCKUEe U MUHEPAITbHBIC
ya00peHus

33

XuMUS U 370pOBbE YEJIOBEKA: IPaBUJIa UCIIOIb30BAHNUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiia 6€30MaCHOr0 MCI0JIb30BaHMsI IPENapaToB OBITOBOM XUMUU B TIOBCEIHEBHOM
KHU3HU




