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InaBa 1. Ilianupyembie pe3y/bTaThl 0CBOEHHs! y4eOHOro npeamera

OGyueHre XMMUU B CPE/IHEll IIKONIE HA 6a30BOM ypOBHE IO JIAHHOMY KYpPCY criocoOCcTBYET
NOCTHKEHUIO 00y4aroMMHCs CIEAYIOMNX YV
JUYHOCHHBIX PE3yNbMAmos:

1) uyBCTBA FOPAOCTH 33 POCCHHACKYIO XHMHYECKYIO HAYKY 1 0CO3HaHKHE POCCHHCKOH

rpakKAaHCKOH HIEHTHYHOCTH — 6 YeHHOCTHO-0PUEHMAYUOHHOU Cepe;

2) 0cO3HABaTh HEOOXOIUMOCTE CBOCH [TO3HABATENBHOI AEATENIFHOCTH M YMEHHE YIIPABIIATS €10,

TOTOBHOCTE H CIIOCOOHOCTD K CﬁMOOﬁp&BOBaHHK} Ha MpPOTAKECHHH BCEH JKH3HHU, NOHHMaHHE

BAKHOCTH HENpPEPEIBHOTO 00pa3s0BAHUS KaK axTopy ycremHo# npodeccu

W, — 6 NO3HABAMENbHOU (KOTHUTHBHOM, HHTEJIIEKTyaIbHOM)

OHAJILHOM H

00O111eCTBEHHOM AeATENIBHOCT
chepe

3) roToBHOCTb K OCO3HAHHOMY BBIOOPY JalbHEHIICH o6pa3oBarenbHON TPACKTOPHH HIIH chepsl

npodeccHOHANbHOM IeITENbHOCTH — 6 mpyooeoii chepe;
4) HenpusITHE BPEIHBIX IPUBBINCK (kypenwus, ynorpebieHus ajKoroys 1 HApPKOTUKOB) Ha

OCHOBE 3HAHHH O TOKCHYECKOM H HApKOTHYECKOM IEHCTBHUH BELIECTB — 6 cgbepe

300poebecbepedicenus u 6e3onacHozo 00paza HCU3HU,

MemanpedMemHbLMu pe3yibmamamu 0CBOCHHA BBIIYCKHMKaMy CpelHell IKOJIBI Kypca

XHUMHH SABJIAIOTCA.

1) ucnonb3oeanue OCHOBHBIX METOIOB no3HaHus (onpeaeieHne NCTOYHUKOB yueOHON U

Hay4HOM HH(OpPMALUH, TOJTyHCHHE 3Toil mH(OpMALMH, €& aHATN3, H YMO3AKIIIOUCHU Ha €ro

OCHOBE, U3rOTOBJICHHE H Mpe3cHTalHus HH@OpM&HHOHHOTO Ipoag
aecce HCCHC,[[OB&TCIIBCKOﬁ JEeATeJIbHOCTH,

yKTa; IpOBEICHHE

JKCIIEPUMEHTA, B TOM YHCJIE H B IIPO

Je U3yuaeMbIX 0OBEKTOB, HaOMONCHHE 33 HUMH, HX u3MepeHue, GUKCAIUI

pa3IU9HbIX CTOPOH OKpYy’KaromeH

MOJIENHPOBaH
Pe3yNETATOB) M MX npuMeHeHue Ui TORMMAHHA

JeHCTBUTENBLHOCTH]

HBEIMH HHTEJUIEKTYallbHBIMHA ornepauusaMHu (aHaJ'[I-‘IS A CHHTE3, CPABHEHHE H

K.TIEI.CCH¢]HK&III/L'FI ¥ ITOMCK aHaJIOIOB,

2) enadeHue OCHOB
cucTeMaru3anus, 0000ImeHne U KOHKpeTH3alusi,

BBISBJICHUE TPUUHHHO-CIEICTBEHHBIX cBsazeit, OpMyIHPOBKA MHNOTE3, UX MPOBEPKA H

(OpMyTHPOBKA BEIBOJIOB);



3) nosuanue 0GBEKTOB OKPYKAIOLIETO MUPA B IUIAHE BOCXOJXKIEHHS OT aOCTPaKTHOTO K

KOHKpeTHOMY (0T 0011ero 4epes 4acTHoe K EIMHUIHOMY )}
4) cnoco6Hocmb BLIIBUTATh UICH W HAXOMHUTD cpesicTBa, HEOOXOUMBIC IS MX NOCTHHKCHHUS;

5) ymenue GOPMYIHPOBATH LM U ONPEACIATD 33/l B CBOEl MO3HABATENILHOMN AEATEIBHOCTH,

OIpeneiThb cpencTsa 1y JIOCTHIKCHHUA neneu u peleHHA 3aaaq;

6) onpedensmy pasHOOOPA3HBIC HCTOUHUKA TonmyyeHus HeoOXOUMOH XUMHUECKON
uH(pOPMAIIMH, YCTAHOBJIEHHE COOTBETCTBHSA COMCPKAHMA 1 (GOpMBI IIPEICTABICHHUA

MH(pOPMALHOHHOTO [POAYKTA ay[HTOPHH;

7) ymenue IPOXYKTUBHO OOIIATECS U B3aMMOJICHCTBOBAT B MIPOLIECCE COBMECTHOM
JeSTEbHOCTH, YIUTHIBATH O3HIMH JIPYTHX y9aCTHUKOB NeATenbHOCTH, 3QPEKTHBHO

paspeniarh KOH)IHKTBI;

8) 20mogHOCMb K KOMMYHHKAILNH (MpecTaBIATh pe3ybTaThl coGCTBEHHO# M03HABATELHON

JesITeIbHOCTH, CIIBIIIATh M CITyLIaTh ONIOHEHTOB, KOpPEKTHPOBATh COOCTBEHHYIO MO3HLIHIO);

9) ymenue UCTIONB30BATH CPEACTBA MH(GOPMALHOHHBIX ¥ KOMMYHHKAIHOHHBIX TEXHOJIOIUHN
(nanee — VIKT) B pemieHUA KOTHUTHBHBIX, KOMMYHHMKATHBHBIX ¥ OPraHH3allHOHHBIX 3a/1a1 c
cobmonenneM TpeOoBaHUH IPrOHOMUKH, TEXHUKH Ge30macHOCTH, THIHEHBI,

pecypcochepexenusl, IpaBoBbIX 1 THUECKHX HOPM, HOPM HH(POPMALHOHHOH 0e30macHOCTH;

10) 6nadenue A3HIKOBBIMH CPECTBAMHU, B TOM HHCIIC H S3BIKOM XHMHH — YMEHHE SICHO, JIOTH1HO
J{ TOUHO M3JIaraTh CBOIO TOUKY 3PEHHS, HCTIONL30BATH AlICKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM

ypclie ¥ CUMBOJIbHBIE (XHMHYECKHE 3HAKH, bopMyIBl 1 ypaBHEHHs).

[pedmemHsLMU Pe3yIbMamamu U3yICHU XUMIH Ha 6a30BOM YPOBHE Ha CTYIEHH CPEIHET0
06imero 06pasoBaHus SBISIOTCS CIICYIOLE PE3yIBTATEL.

[. B nosnaBaresbHOIi cpepe:

1. snanue (noHumarue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BOKHEHIIUX TEOpPHH Kypca

OpraHM4ecKoi u o0uIeH XUMHIH;

2.  ymenue HaOMONATh, ONKCHIBATE, (DMKCHPOBATH Pe3yJIbTaThl H IeNaTh BRIBOJB! Ha OCHOBE
JIEMOHCTPALMOHHBIX ¥ CAMOCTOATE/IBHO [pOBEJIEHHBIX IKCIIEPUMEHTOB, HCIOJIB3Ys U 3TOr0

poIHOT (pyccKuil HIH HHO#) A3BIK M A3BIK XUMHH,



3. YMeHue KIIaCCH(bHHHpOBaTB XHMHYECKHE 3IEMEHTHI, IPOCTEHIC BELICCTRA, HEOpPraHu4cCKHE H

OpraHU4YeCKHe COCAHHEHH, XUMHAYECKHE IMPOLIECCEI,

4.  ymenue XapaKTepu3oBaTb oOIIue CBOHCTBA, NOYYCHHE U IPUMEHEHHE  M3YYCHHBIX KIIACCHI

HEOPraHMYeCKUX U OpraHu49eCKHX BEIICCTB U UX BasKHEHIIMX Hp&ﬂ,CTaBHTCIIef:I;

3. onuceléams KOHKPETHBIE XUMHUYECKHE PEAKIIMH, YCJIOBHSA HX NPOBEIACHUSA U YIIPABJICHHA

XAMHYECKHMH MMPOLECCaMU;

6.  yMenue NPOBOAUTH CAMOCTOATE/BHEIN XHMUICCKHH SKCIIEPHMEHT U HabmoxaTh
JIeMOHCTPALMOHHBIN IKCIIEPUMEHT, PHKCHPOBATH PE3YJIBTATEI U 1€/IaTh BBRIBOJLI H

3aKJTIOUEHHS 110 pe3y/ibTaTaM;

7. npoeHosupoeéamb CBOHCTBA HEU3YYEHHBIX BENIECTB 110 AHATIOTHH €O CBOMCTBAMH H3YUEHHBIX

Ha OCHOBE 3HaHHA XHMHYCCKHX 3aKOHOMepHOCT€I':I;

8. onpedensimp HCTOYHUKH XMMHYECKOU uH(OpMALNH, TTOTydaTh €€, IPOBOAUTE aHATIU3,

H3rOTABINBATh HHGOPMALIMOHHBIH MPOAYKT H IPEACTABIIATE €ro;

9. ymemb nONL306amMbCs 00S3aTEPHBIMU CIIPABOTHEIMH marepranamu: [leproaudecKoi
cucteMoii xumuueckux aementoB [l V. Menneneesna, TabNHIEH PaCTBOPHMOCTH,
3MEKTPOXHUMHYECKHM PSJIOM HAINPSKCHHH METAJLIOB, PAIOM 37IEKTPOOTPHLATENBHOCTH — AJIA
XapaKTepPUCTHKH CTPOEHHUS, COCTaBa U CBOMCTB aTOMOB XUMHUecKHX anementoB [—IV nepuonos

H OGPMOBQHHBIX HMH IPOCTHIX H CIIOKHBIX BCILIECCTB,

10. ycmanoenenue 3aBUCHMOCTH CBOHCTB M IIPHMCHEHHSA Ba)KHEHIIKMX OPraHHYECKUX
coeIUHEHHH OT MX XHMHUYECKOTO CTPOEHHMS, B TOM YHCIIe M 00YC/IOBICHHBIX XapaKTepoM 3TOro

cTpoeHus (TpelleIbHBIM HITH Henpe/e/bHbIM) H HamuuueM QYHKIHOHATBHBIX TPYIIT;
11. MoOenuposarue MONIEKYN HEOPraHHIECKUX M OPraHHYECKUX BEIICCTB,

12. nonumanue XMMHAYECKOi KapTHHBI MHPa KaK HEOTbeMJIeMOH 4acTH LeJTOCTHOH Hay4dHOM

KapTHHBI MHPA.

IL. B eHHOCTHO-0PHEHTAHOHHOIT cdepe — dopmupoBaHHue coOCTBEHHON MO3UITHKA NTPH
OLIEHKE MOCNeACTBHI Ul OKpY XKarolei cpelbl NeATe/IbHOCTH 1e/I0BEKa, CBSI3aHHOM ¢

IIPOM3BOAICTBOM H MepepaboTKOM XMMUYECKUX IPOIXYKTOB;



III. B Tpynosoii chepe — nposedenue XMMUICCKOro IKCIECPUMCHTA, paszéumue HaBBIKOB
y4ueOHOH, TIPOEKTHO-HCCIIEI0BATEIBCKOH H TBOPYECKOH AEATENHHOCTH NPU BHIOTHEHHH

MHAABHIYAJIBHOTO IPOCKTA o XHMHH,

IV. B cdepe 310poBoro o6pa3sa mu3HA — cobarodenue ipaBui 6e30macHoro obparieHus ¢
BeleCTBAMH, MaTepUAlaMH; OKa3aHHe MEPBOii IOMOIIM NPH OTPABICHHUAX, OOrax 1
TpaBMax, MOJYYEHHBIX B Pe3y/IbTaTe HApyLICHHs MPABHIL TEXHIKH 6e30MacHOCTH MpH

paboTe ¢ BelleCTBaMK 1 1a00paTOPHEIM 000OpyZIOBaHHEM.

Inaea 2. Conep:kanue yueGHOro npeamera.

Conepsanue Kypea. 10 kaace. ba3oBblii ypoBeHb

Teopus cmpoenua op2anu4ecKux coeounenuii A. M. Bymneposa. IIpeomem

opzanuyeckoit xumuu. Opeanuyeckue 6euyecmsa: npupooHble, UCKYCCMEEHHbIE U

CUHmMmemu4ecKue. OcobenHocmu cocmasa U CmpOeHus Op2aHU4eCKUX eeujecms.

Bumanusm u ezo kpax. [Tonsmue 06 Y21e6000pP00aX.

OCHOBHBIE MOJIOKEHNSI TEOPHH XHMHYECKOro CTPOCHHS ByTiepoBa.

BanenTHOCTS. CTPYKTYpHBIE GOPMY/IBI — TOIHBIC H COKPAICHHEIC. IpocTeie

(onuHApHBIE) U KPATHBIE (mBOiHBIE ¥ TPOHHBIE) CBA3M. H3omepbl 1 H30MEpHSL.

B3auMHO€ BIUSIHHE aTOMOB B MOJIEKYIIC.

Jlemoncmpayuu. Hekotopbie ob1IHe XHMHYECKHE CBOMCTBA OPraHHUECKHX BEIICCTB:

UX FOpeHue, TUIaBIeHne i 00y IHBaHHUE. Mopnenu (IapocTepKHEBBIE H 06BEMHBIE)

MOJIEKYJT OPTaHHYECKUX COEIMHEHHH PasHBIX KJIACCOB. OnpeelieHHe IEMEHTHOTO

cocTapa OpraHu4yeCcKux CoeHHHeHHﬁ.

JlaGopamopnste onvimbl. VI3roTOBICHHE MoJieielf OpraHHYeCKHX COeAMHEeHHH.

Yri1eBoA0POABLI H HX NPHPOAHBIE HCTOYHHKH

IpeneabHbie yraeBoA0POIBLI. Aakanbl. OnpeneneHue. ToMonoruyecKuii psaj aJikaHoB H €ro

o6mas dpopmyna. CTpyKTypHas H30MEPH3 yIJIepOAH
a aJKaHOB: TOpeHNe, peakuy 3aMelICHAA (raJoreHMpOBaHHKe),

oit neru. Pagukanesl. HomeHkiarypa

ATKAHOB. XHUMHYECKHE CBONCTB!
peaxiis pasnoXKeHus MEeTaHa, peaxius AerupupOBaHIs 3TaHa.

HenpeaeibHble YIII€BOA0OPOARL. AJTKeHbL. DTHIeH. [OMOIOTHIeCcKUH sl lKEHOB.

CrpykrypHast n3omepus. [IpOMBIIIICHHOE NoJyueHHe aJK
WU STAHOMA, KaK 1abopaTopHbIH crocob

Homenknarypa. €HOB: KPEKHHT ¥

JIETHAPHPOBAHKE ATKAHOB. Peaxuus aeruaparan

TOJTYy4YSCHHA 3THJICHA. Peakunu HpHCOGﬂHHCHHﬂl ruaparaius, FHJIpOl'EU'[OFGHHpOBaHHC,



rajoreHupoBanue, nommmepu3anuu. lpasuio MapkoBHUKOBa. OKHC/ICHHE aTIKCHOB.
KauecTBEHHBIE PEAKLMH HA HEMPEIENbHBIE YITIEBOAOPO/IBL.
Anxaauenst. Kayayku. Homenknarypa. ConpskEHHBIC THEHBL Byranuen-1,3, ©30IpeH.
Peaxuus JleGenesa. Peakiuy pucOCAMHEHHS alIKaIHCHOB. Kaydyku: HaTypaJIbHBIH,

cuHTeTHYecKHe (6yTalueHOBbIN, H30MPEHOBLIH). ByTkanusauus kayyka. Pesuna. DOOHUT.

Aunxunbl. O61as XapakTepuCTHKA FOMOJIOIHYECKOro pAja. Crioco6B1 06pa3oBaHus Ha3BAHUH

ATKUHOB. XUMHUecKHe CBOMCTBA alleTHIeHA: TOPeHHE, PEAKIHH ITPHCOCHHEHHA:
H/POraloreHuPOBAHUe, FAIOreHHPOBAHHE, IHIAPATALIHS (peaxuust Kyueposa), — ero noiay4eHue

| TIpHMeHeHue. BHHIIXJIOPH M €10 MOIMMEepH3alis B MOJIMXJIOPBHHHIL

ApeHbl. Benzo071, Kak npeacTaBuTelb apoMaru4eCcKux YIJI€BOJIOPOIOB. CTpO@HHe €ro MOJIEKYJIbI

1 cBo¥cTBA (U3MUECKHE H XHMHUECKHE CBOHCTBA: TOPCHHE, PEaKiiH 3aMeLIeHUs —
ranoreHupoBaHue, HUTpopanue. ITomyuennue u NPUMEHEHHE Genzoua.
IIpupoaHbIii B NOMYTHBII ra3bl. Cocras IpHpOAHOro rasa. Ero HaXoxaeH!e B IPUPOLC.
[IpenmyLieCTBa MPUPOIHOTO Ta3a Kak TOMIHBA. Xumuyeckas nepepaboTKa MpUPOJHOTo rasa:
KoHBepcHs, Miposu3. CHHTE3-Ta3 i €ro PUMCHEHHC.

[TomyTHBIE ra3el, KX COCTAB. TTepepaboTKa MOIMYTHOTrO ra3a Ha dpaxuuu: cyxoii ras, npornat-
GyTaHoBas CMeCh, Ta30Bblif OCH3UH.

Hed1s u criocoObl e€ nepepadorku. CocTas HedTH U eé mepepaboTKa: NIEPEroHKa, KpEKHH,
pudopmunT. HeTempoXyKThl H HX NOTYHCHHE. [TonsTHE 06 OKTAHOBOM YHC/Ie. XUMHICCKHE
cr10co0bI TIOBBIIIEHHS KadecTBa OeH3MHA.

KameHHbIii yro/ib H €ero nepepadorka. KokcoBanye KaMeHHOTO yIJIsl ¥ ero MPOAYKTBL:
KOKCOBBIIf ra3, aMMHadYHas BOJA, KAMEHHOYTO/IbHAs CMOJIa, KOKC. [azudukanus KaMEeHHOTO YITIA.
Jlemoncmpayuu. TopeHue npeebHBIX 1 HempeleNbHbIX YIIEBOAOPOIOB: METaHa, STaHa,
anerunena. KayecTBeHHbIE peaKIMU Ha HEMPEICTbHBIC yIIeBOA0pO/bl: 00eCLBEIMBAHME
STHJICHOM M ALeTHIEHOM PAacTBOPOB MEpMaHraHaTa Kajlis U 6pomHO# Boabl. OTHOICHHE
Gensona K 3THM okucuTensiM. Jleruaparauus STaHoa. Tuaponu3 kapGuaa Kabius. Konnekiuun
«HedTh ¥ HEPTETIPOAYKTBD), «KaMeHHBIN yroiasb U MPOAYKTEI €0 nepepaboTkmy, «KaydyKu».
Kapra 1ose3HbIX HCKONAeMbIX PO.

JlabopamopHbie OnbImbl. O6HapyKeHHe MPOJYKTOB rOpeHHs CBEIH. HccnenoBaHue CBOMCTB
Kay4yKOB.
Kuc/10poa- H a30TCoAepRaniine Opranutieckue coeIHHEHHS
OnuHoaToMHble CIHPTHI. OnpeeeHue. OyHKIMOHATIbHAA THPOKCHIIbHAs IPYTINA.
[OMOJIOrHUECKHiA PA IIPeAeIbHBIX ONHOATOMHBIX CITHPTOB. W3zomepust MOJIOKEHUSA

(YHKLHOHATBHOM rpymnbl. BonopoaHas CBA3b. XuMudecKye CBOHCTBA CIIUPTOB. AJBACTHAHAA



rpynna. Peakius sTepu(pUKALHH, CI0KHBIE >¢upsl. [[puMeHeHHe cUpTOB. JleficTBHE
METHJIOBOTO U 3THJIOBOTO CIIMPTOB HA OPraHu3M 4eJIOBEKa.

MHOroaToMHbI€ CIIHPTHI. DTHICHIIMKO/b, KAK [PEICTABUTENb ABYXATOMHBIX H ITMUEPHH, KaK
TIpeICTaBUTENb TPEXATOMHBIX CITUPTOB. KauecTBeHHas peakiusa Ha MHOr0aTOMHBIE CIIMPTHI, HX
cBOliCTBa, TIONydYeHue U npumenenue. [lonstue 06 anTudpusax.
®enon. CtpoeHue, MoMyyeHue, CBOHCTBA ¥ IPUMEHCHHE ¢enona. KauecTBeHHBIE peaKlMy Ha
denon. BzanMHOe BIMSHUE aTOMOB B MOJIEKYJIE ¢benona.

Asibernbl 1 KeToHbl, QOpMaNb/Ieri/l U aueTaIbICTH]l, KaK IPeACTABUTCIH albACTHIOB,
cocTaB MX MoseKysl. PyHKIHOHAIbHAS KApOOHHUIIbHAS IPYIINA. KauecTBeHHBIE peaKlHK Ha
anpaernas. CBOHCTBA, IIONyYeHHe | IPUMEHeRne (opManbIeruia 1 aleTalbICruia. Peaxuuu
nomKoHAeHcannn Wit Gopmanbaeruaa. [lousrae o KeTOHaX Ha MPUMEPE allCTOHA.
KapGonoBbie KHC10ThI. [OMOTOrHYECKHi s/l IPEACTBHBIX OIHOOCHOBHEIX KapOOHOBBIX
kucIoT. JKupHbie kKapGOHOBBIE KHC/IOTE. XHMHUECKHE cBOlicTBa KApOOHOBBIX KHCIIOT.
[TonyueHue U MPUMEHEHHE MYypaBbHHO# ¥ YKCYCHOH KHCJIOT.

Cnosubie 23¢upsl. JKupbl. Peaxis srepudukaliy. Cnosxusie 2Gupsl. XKupsl, BX COCTaB U
ruapoaH3 (KUCIOTHBIH H menousoit). Meuta. ['mapupoBanue *KHPOB.

VreBoabl. YreBosl. MoHocaxapupl. [7110K03a Kak anbAeTrHA0CIHPT. Copbur.
MonousokuciIoe i cnuproBoe Gpoxkenne. GOTOCHHTES. JTucaxapuasl. Caxaposa.
[Monmucaxapuapl: Kpaxmal, LEIon03a.

AMHHBI. AMHHOTpYIa. AMHHBI IIpeJIe/IbHBIE U aDOMATHICCKHE. Anunu. [TomydyeHne aMUHOB.
Peakius 3uHHHA. XUMHYECKHE CBOUCTBA M MPUMEHECHHE AMUHOB.
AMHHOKHCJI0THI. AMHHOKHCIIOTBI, COCTaB HX MOJICKYJI H CBOMCTBA, Kak aM(pOTEPHBIX

OpraHMYeCKUX CoequHeH . [THIMH, Kak NPeACTABATEIb amuHoKucoT. [Tomyyenne
ONMIeTH 0B peakiuei nomuKkonnencauuy. [lonsTue o NENTHIHON CBS3H.
Beaku. CTpoenue MoeKy/ OeKoB: NepBAYHast, BIOpHIHAs | TpeTHYHasA CTPYKTYPBL.

KauecTBeHHbIE peakiuy Ha Oe/KH, HX THAPOIN3, ACHATY Pl H Guonornueckue QyHKIHN.

Jemoncmpayuu. TTorydenne anbIeriioB OKHCICHHEM CITHPTOB. KauecTBeHHas peakius Ha

MHOTOATOMHBIE CITHPTHI. 3aBUCHMOCTh PaCTBOPUMOCTH (eHona B BOJE OT TeMIIepaTyphl.

BzaumoeiictBre ¢ GpOMHOIN BOJOH M XJIOPUAOM xwenesa(1ll), kak kaueCTBEHHbIC pEAKIInH Ha

denon. Peakuuu cepeGpAHOTO 3e€pKana v o cexenonydennsM ruapokenaom mean(1l) mpu

HArPeBaHMH, KAK Ka4eCTBEHHBIC PEAKIIMH Ha allbICTHBL. OGpasiisl MypaBbHHOM, YKCYCHOH,

ATEMUTHHOBOM M CTEapPHHOBON KHCJIOT U MX PaCTBOPUMOCTE B BOZC. AJbIeruaHbie CBONCTBA U

CBOHCTBA MHOTOATOMHEIX CIIMPTOB [ITIOKO3bl B PEaKIMH € THAPOKCHAOM meau(1l).

Vnentuduxanus kpaxmana. KauecTBeHHbIE PaKIIU Ha OenKH.



Jabopamoprovie onsimei. CpaBHEHHE CKOPOCTH HCTIapeH s BOMBI M 3TaHoja. PacTBOpMMOCTh
IIIMIIEpUHA B BoJie. XHMHUYECKHE CBOMCTBA YKCYCHOM KUCIOThL Onpezie/ieHne HenpeaeIbHOCTH
pactuTenbHOro Macna. Minentudukanus Kpaxmasia B HEKOTOPBIX IPOXYKTAX MUTAHUS.
M3roToBiIeHne KpaxMalbHOTo KielicTepa. M3roTosienne MoJeiei MOJIeKy/l aMUHOB.
M3rorosrieHie MOJCIH MOJIEKYJIB! ITIHLIHHA.

Ipakmuueckaa paboma. Vinentndukanms opraHiuecKuX COeIMHEHUH.
Opraunveckasi XuMHs H 001ecTBO
Buorexnoaorus. [Tepross! eé passutus. Tpu HanpapieHus GMOTEXHONOTUHU: TeHHas (WK
reHeTHYeCKas) HEDKEHEPHS; KJIETOUHas HHKeHepHs; GHoornyeckas HHKeHepus. [ eHeTHYeCKH
moaudummposanuble opranusmsl (MO) u TpancrenHas npoaykuus. KioHupoBaHue.
MMMoOun30BaHHbIe (EepMEHTHI U UX IPHMEHEHHE.

Mosammepsl. Knaccuduxanus nonuMepos. MIcKyccTBeHHBIE MOTMMEPbI: LSIUTYION, alleTaTHBIH
&K, BUCKO3a, HenodaH.

CunTeTnueckue moauMepbl. [ToTMMepU3aLus U IOJTHKOHIEHCAIHS, KaK CI0CO0BI MOy YeH S
nomMepoB. CuHTeTHYeCKHEe KaydyKH. [TonucTupos, TedIoH ¥ NOTHBHHUIXIIOPUL, KaK
npecTaBUTENH mactMace. CHHTETHYECKHE BOJIOKHA: KAIIPOH, HAMJIOH, KEBIIap, JIaBCaH.
Jlemonempayuu. Konnekuuy Kay4dyKoB, IIaCTMACC, CHHTETHYECKHX BOJIOKOH M H31€/UH U3 HUX.
DepMEeHTATHBHOE Pa3NoKeH e IIEPOKCHIA BOTOPOIa C IOMOLIBIO KaTasla3kl CBEKEHATEPTHIX
MOpKOBH HJIH KapTodes.

Jlabopamopnsie onsimsl. O3HAKOMJIEHHE C KOJUIEKLHAMH KayuyKOB, IIACTMACC H BOJIOKOH.

ITpakmuueckaa paboma. Pacrno3HaBaHKe MIaCTMAcC U BOJIOKOH.

Conepsanue Kypea. 11 kiace. Ba3oBblii ypoBeHb

Crpoenne BellecTB
OCcHOBHbIE CBeeHHS 0 cTpoeHHH aroma. CTpOEHHe aToMa: cOCTaB spa (HyKIOHEI) H
3nekTponHas 06os04ka. [TonsaTue 06 usotonax. [IoHATHE O XMMUYECKOM IIEMEHTE, KakK
COBOKYIIHOCTH aTOMOB C OAMHAKOBBIM 3apsA/IoM s/pa.

Mepuoxnueckas cuerema Xummdaeckux daeventos JI. M. Menieneesa B CBeTe CBETE yeHUHA
0 crpoennn aroma. QU3NYECKHI CMBICI TPHHATOH B tabimue JI. Y. Menneneesa CHMBOIMKH:
MOPAAKOBOTO HOMEpa MEeMEHTa, HoMepa epHo/ia i HoMepa IpyIbL. [MousiTHE O BaJIEHTHBIX
anexTpoHax. OToGpaXkeHHe CTPOCHHS SMEKTPOHHBIX 000/I0YEK aTOMOB XHMHHYCCKHUX SIIEMEHTOB €

ITOMOIIBIO IEKTPOHHBIX M 3EKTPOHHO-TpapuIecKuX GopMyIL.



OOBACHEHHE 3aKOHOMEPHOCTEH H3MEHEHHUS CBOMCTB 3/IEMEHTOB B IIEPHOZAX M rpymnnax
[ePHOIMYECKOH CHCTEMBI, KaK CIIECTBHE HX EKTPOHHOTO CTPOSHHUS. DIIEKTPOHHbIE CEMEHCTBA
XUMHYECKHX 3IEMEHTOB.

Cpasuenue [lepHoau4eckoro 3aKoHa H TeOPHH XHMHYECKOI'0 CTPOECHHS HA ¢punocodexoi
0CHOBeE: NPEANOCHUTKH OTKPHITHS [IepHoanyecKoro 3aKkoHa ¥ TEOPHH XUMHYECKOT0 CTPOCHHS
OPraHMYEeCKUX COEAMHEHMIT; POJIb TMYHOCTH B HCTOPHHU XHMHH; 3HAYCHHE NPAKTHKH B
CTAHOBJIEHUH M PA3BUTUU XUMUUECKUX TEOPHH.

HonHas XHMHYECKasi CBSI3b H HOHHBbIE KPHCTAIHYecKHe peméTkn. KaTnoHBI 1 aHHOHBL: MX
3apsiIBl M KIacCH(UKALWMS 10 COCTABY Ha MPOCTHIE M ClIoXKHbIe. [IpencrapuTeny. [Toustue 06
HOHHOI XuMuYecKol cBsizH. MOHHAs KpUcTauIHYecKas penéTka 1 Gpusnieckie CBOMCTBA
BEIIECTB, 00YCIOBICHHBIE 3TUM CTPOEHUEM.

KoBa/IeHTHAsi XHMHYECKAsl CBsI3b. ATOMHbIE H MOJIEKY/ISIPHBIE KPUCTANIHYECKHE
pemériu. [ToHsTHE 0 KOBAJICHTHOMN CBA3H. DJIEKTPOOTPHIATEIbHOCTD, HEMOISIPHAS U NOJApHAA
KOBaJIEHTHBIE CBsi3U. KpaTHOCTb KOBAJIEHTHOM CBsi3U. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHBIX
cBs3eii: OOMEHHBIN U JOHOPHO- aKUenTOpHbIA. [1oMIpHOCTE MOJIEKYIIbI, KaK CJCACTBAC
MOJSIPHOCTH CBA3H M F€OMETPHH MONeKy bl KpucTanmnyecKne pelueTKy ¢ STHM THIIOM CBAH:
MoJeKy/sipHble 1 aToMHEle. PHU3HYeCKHe CBOHCTBA BELIECTB, 00yCIOBIEHHBIE THIIOM
KPHUCTAITNYECKUX PeIIETOK.

MeTa/LIH4YeCKas CBA3b. [JOHATHE O METAUTMYECKOH CBA3H U METAITHYECKHX
KpHCTA/UTHYECKHX peléTkax. Pu3nyecKne CBOHCTBA METAIOB HA OCHOBE HX
KPHCTATMYECKOTO CTpoeHus. [IpuMeHeHHe METALIOB Ha OCHOBE HX cBoiicTB. YEpHbIE H
[[BETHBIE CILJIABBL.

Boopoauasi XHMu4ecKas ¢Bsi3b. MeXMOIeKy1ApHasg ¥ BHYTPUMOIICKY/IApHAT BOAOPOAHEIC
CBA3H. 3HAUEHHEe MEKMOJIEKYIAPHBIX BOXOPOIHBIX CBA3EH B IPUPO/E U JKU3HHU YEIOBCKA.
[Mosumepbl. [Tonydenne moTMMEpOB peakUUsIMH HONTMMEPH3ALIH 1 HOTHKOHACHCALAH.
BaxHeiflye MpejCTaBUTEH IIIaCTMAcC U BOJIOKOH, HX MOJIy4eHHE, CBOMCTBA M IPUMEHEHHE.
[ToHsTHE O HEOPTAaHUYECKHX MOJHMEPaX U X IMPEACTaBUTEINH.

Jlucnepcuble cuctembl. IToHATHE O XUCIEPCHOH (aze u AHCIIEPCHOHHOMN cpefie. Arperarnoe
COCTOSIHME pasMep 4acTHIl $a3bl, KaKk OCHOBA VI KaccuUKAMU JUCIIEPCHBIX CHCTEM.
DMY/IbCHH, CYCIIEH3HH, a3PO30JIH — IPYIIIbI rpyGOMHCIIEPCHBIX CHCTEM, HX MPEACTABHTENH.
30JIH ¥ TeJTH — IPYIIIbI TOHKOAHCIIEPCHBIX CHCTEM, UX MPEICTaBUTEIH. [TonsTHe O CHHEpE3UCE H
KOaryJIsiLuu.

Jlemoncmpayuu. TIepHoauuecKoi CHCTEMbl XHMUYECKHX IEMEHTOB J1. . Menneneesa B
pasmuuHbIX hopmax. Moznens MOHHO} KPHCTAUTHYECKOH PEIETKH Ha NPUMEPE XJIOpH/Ia HAaTPHL.

MHHEpaBI ¢ STHM THIOM KPHCTA/LTHYECKON PEIETKOMH: Ka/IbLHT, FaAT. Mogenu MOJIEKy/IpHO#H



KPHCTAUTHYECKON PEIETKH Ha IPUMEPE «CYXOro JIbAa» WM HOJa ¥ ATOMHOH KPHCTAIUTHYECKOH
pEIETKM Ha MpUMepe aiiMasa, rpaduTa win keapia. Mozxeas MonspHoro o6béma raza. Monenu
KPHCTATMYECKUX PEIIETOK HeKOTOPbIX MeTaioB. Konnekunu 00pasios pasinyHbIX
nUcIepcHbIX cucTeM. CHHepesHuc U KoaryJisaiusl.

JlabopamopHbsie onbimel. KOHCTPYHPOBaHHE MOIEIH METALTHYECKOH XHMUYECKOM CBSI3H.
[Tosy4yeHue KOJUIOUIHOTO PAacTBOpa KYyPHHOTO OelKa, HCCIEA0BaHUE €r0 CBOHCTB € OMOLIBIO
Na3epHON yKa3KH ¥ MpOBeJIeHHeE ero AeHarypauuu. [lonydenue sMynbCHH pacTHTETEHOrO Macja
U HaOmonenue 3a eé paccioeHneM. [lonyueHne cyCrieH3uH «M3BECTKOBOTO MOJIOKa) U
HaOroIeHNE 3a €€ CeIUMEHTAIUEH.

XuMuuecKkne peakuun
Knaccudpuxkauns XHMHYECKHX peakuuii. AJJIOTpOMH3alus U H30MepU3alus, Kak peakiuny oe3
H3MEHEHHS COCTaBa BelecTB. AToTponus U eé npuunHsl. Knaccndukanus peakuui mo
pa3MYHBIM OCHOBAHHSM: 110 YHCITY H COCTaBY PEareHTOB M MPOAYKTOB, 110 dase, 1o
MCIIONIB30BAHMIO KaTamu3aropa uin GepMmenTa, 1o termnosomy 3¢ dexry. Tepmoxumuyeckue
ypaBHEHHUS pPeaKLuH.

CKOpOCTb XHMHYECKHX peakuuii. @akTopbl, OT KOTOPIX 3aBHCUT CKOPOCTh XMUMHYECKUX
peakiuii: pUpo/a PearupyroMX BEUIECTB, TEMIIEPATypa, IIOA1b HX CONPAKOCHOBEHHA
pearupyioIx BeIEeCTB, HX KOHIEHTPAIIHs, IPHCYTCTBAE Karanu3aropa. [TonsTue o karanuse.
depMenTbI, Kak GHOIOTHYeCKHe KaTamu3aropbl. MHrHOUTOPEI, Kak «aHTOHHMBI) KaTaln3aTopoB
U UX 3Ha4YCHHE.

XuMuuecKoe paBHOBecHe H croco0bl ero ememenns. Kinaccndukanus XHMUIECKAX peaxuui
110 IPU3HAKY UX HanpasieHns. [TorsTae 06 0OpaTHMBIX PeaKIUAX U XUMHYCCKOM PaBHOBECHH.
[punuun Jle-Ilarense n cnoco6bl CMELIEHH XUMUYECKOrO paBHOBECHS. O6mas
XapaKTepHCTHKA peaKIuii CHHTEe30B aMMHaKa i OKCHA cepri(VI) u paccMOTpEHHUE YCIOBHH
CMEIIEHHS HX PABHOBECHS Ha IPOU3BOJICTBE.

Cuapoan3. O6paTuMBblil 1 HeOOPATHMBIH TUAPOIK3bL. [HAPOIH3 CONEH  €ro THIIBL [upponus
OpraHMYecKUX COCIMHEHHH B )KHBBIX OPraHU3MOB, KaKk OCHOBA obmena Beects. [TonsaTue 006
SHEpreTHYecKoM 0OMEeHe B KJIETKE M POJIM THAPONIH3a B HEM.
OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peakuuu. CTeneHb OKACICHHS | €€ ONIPEe/IC/ICHHE 10
hopMyITaM OpraHMYeCcKUX i HEOPraHHYECKHX BELIeCTB. DIEMEHThI H BELIECTBA, KaK OKHCITHTETH!
1 BoCCTaHOBHTENH. TTOHATHE O IpolLieccax OKUCIeHHs i BoccTaHoBeHus. CocTaBIeHUE
ypaBHEHH XHMHUYECKHX peakluii Ha OCHOBE 3IEKTPOHHOIO OanaHca.
JJIeKTPO/IN3 PACILIABOB H PACTBOPOB JJEKTPOIHTOB. XapaKTepPHCTHKA SMEKTPOIN3A, KaK
OKHCITHTETbHO-BOCCTAHOBUTENBHOTO nporecca. OcoOeHHOCTH 3/IEKTPOJIH3a, TIPOTEKAIOMIET0 B

pacTBopax JJIEKTPOJIUTOB. I'ipaKTqucxoe NpHUMEHEHHC JIIEKTPOIU3a: TIONYUEHHE I AJIOTCHOB,
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BOZOpPO/Ia, KHCIIOPO/A, IETOYHBIX METAIIOB H MIe0YeH, 8 TAKKE altOMHHUA 3TIEKTPOIIH30M
PACIUIaBOB M PACTBOPOB COEAMHEHHH 3TUX SIEMEHTOB. [TousiTHE O TaIbBAHOIIACTHKE,
raJbBaHOCTErHH, pahMHIPOBAHUH IIBETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBopeHre CEPHOM KUCIIOThI U AMMHAYHOM CEJUTPBI U (PUKCALHS TEIIOBBIX
ABIEHMH I ATHUX NpolieccoB. BaanmoaeicTBUSA pacTBOPOB CONSHOM, CEpHON U YKCYCHOM
KHCJIOT OJIMHAKOBOH KOHIIEHTPALUH C OZIMHAKOBBIMHU KyCOYKaMH (rpaHynamMH) HHKA U
B3aHMOECTBHE OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAIIOB (MarHus, IHHKA, Kenesa) ¢
PacTBOPOM COJISTHOM KHCIOTBIL, KaK PUMEp 3aBHCHMOCTH CKOPOCTH XUMHYECKUX PeaKLui OT
NpEpPO/B! BelecTs. B3auMoaeHCTBHE pacCTBOPOB THOCY/Ib(ara HaTpHs KOHUCHTPAHN H
TeMIIepaTyphl ¢ PACTBOPOM CEPHOH KHC/IOTEL. MOJETUPOBAHHE (KHUIIALIETO CI0MD.
Vcrob30BanKe HeOpPraHMUeCKUX KaTaan3aropoB (conei xesesa, Hoauaa KaJTisl) ¥ IPUPOIHBIX

06BEKTOB, COfiepIKaluX Karasasy (CbIpoe MACo, kaprodenp) I pa3soKeHUs IEPOKCHAa

Bojopoza. BsanmozneiicTBie IUHKA C COJISIHOM KHCIIOTOM HUTpATOM cepedpa, Kak IpuMepsl

OKHCITHTEBHO-BOCCTAHOBHTE/bHOM PEaKIii 1 peakun oOMeHa. KoHcTpyupoBaHHe MOZIENH

nexTposnusépa. BuneopparMeHt ¢ TIPOMBIIIIEHHOM YCTAHOBKH ISl Oy IeHMS aMOMAHHUS.

JlaGopamopnsie onvimel. VnoCTpalus NpaBuia Beprosuie Ha NPaKTUKE — IPOBEACHUE

peakiuii ¢ 06pa3oBaHNeM 0CasIKa, rasa u BOJEBL. TeTeporeHHbIi KaTaan3 Ha IPUMEpPe pasiokeHUA

MMepoKcHIa BOIOpOAA B NpUCYTCTBHH JHUOKCHIA MapraHia. CMellneHue paBHOBECHA B CHCTEME

Fe3* + 3CNS™ — Fe(CNS);. UcnbITanue HHIHKATOPaMH CPE/Ibl PaCTBOPOB conell pasmUyYHBIX
tumnoB. OKHCIMTETHHO-BOCCTAHOBHTEIbHAS PEAKUs i PeaKlis obMeHa Ha TIpUMepe

B3aHMO/IEHCTBHS PacTBOPOB Cy/bdara menu(IT) ¢ xxene3oM U pacTBOPOM LICTIOH.

Ipakmuyeckaa paéoma. PemeHue SKCIICPUMEHTATIBHBIX 3a71a4 o TeMe «XuMudeckas

peaKLusy.
BemecTBa H X cBoiicTBA

Metasibl, OU3MUECKHE CBOHCTBA METAIIOB, Kak (YHKIASA X CTPOCHUA. Jlenenue METAJJIOB HA

IPYIITBI B TEXHUKE ¥ XUMUH. XHMHUYECKHIE CBOMCTBA METAJUIOB H 2JIEKTPOXUMHYECKHH Pl

HanpsokeHuit. [ToHATHE O METALIOTEPMHH (QTIOMHHOTEPMHUH, MATHUETEPMHH H ap.).

Hemeranibl. Baaropoaubie raspl. Hemerasnbl Kak OKUCTHTENH. HemeTamsl Kak

BOCCTAHOBHTEH. P/ 2IeKTPOOTPHIIATENBHOCTH. FIHEPTHBIC HITH 671aropoHbIE ra3sbl.

Kucaorsl Heopranuqecmie H OPraHu4ecKHeE. KucnoTsl ¢ TOUKH 3PEHHS aTOMHO-

MOJIEKYISAPHOI'O YUCHHI. KucnoTsl ¢ TOUYKH 3peHHA TEOPHH BJ'[BKTPOJ'IHTH‘ICCKOﬁ JHUCCOIHAIIHH.

KHCIOTBI ¢ TOUKH 3PEHHs IPOTOHHOM Teopuu. OOue XUMUIECKIE cBOJCTBA KHCIIOT.

Knaccudukanusa KUCIOT.

OcHoBaHHA HEOPraHU4YecKNe H OpraHu4vecKHe. QcHOBaHUA C TOYKHU 3peHHA aTOMHO-

enust. OcHOBaHHUA C TOUYKH 3pEHUA TECOpHH BJ'leKTPOIIHTH'-IeCKOf‘I JUCCOLHAIHH.

MOJIEKYJISIPHOTO Y4
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OCHOBAHHS C TOUKH 3PEHHS IPOTOHHOMN TEOPHH. Knaccudukauus ocCHOBaHHH. XUMHUECKUE
CBOHCTBA OPraHUUECKUX 1 HEOPraHHYECKHX OCHOBAHHH.
AM}oTepHbIe COeIHHEHNs HEOPraHHIeCKHe H OPraHHecKue. Heoprannueckue

amdoTepHbIe COSMHEHHS: OKCH/IBI M THAPOKCHIBI, — HX cBoiicTBa ¥ moyydeHue. AMQoTepHbIe
OpraHMYECKHE COETNHEHHs Ha IPUMEPE AMHHOKHCIIOT. [lenTuIbl ¥ TIENTHAHAS CBA3B.
Coun. Knaccnduxauus comneit. JKECTKOCTb BO/IbI H CIIOCOOE! €€ YCTPaHEHHS. [Tepexon
kapGoHara B rupoxapboHar u o6parno. O61me XHMHYECKHE CBOHCTBA COJIEH.

JTemoncmpayuu. Konnexuus Metanno. Komiekims HeMETaIIoB. BsaumozeiicTBre

KOHIL[EHTPUPOBAHHOM a30THOH KHUCJIOTBI C MEABIO. Bemplika TepMATHOM cMecH. Bernbiika

YEpHOTO 1opoxa. BeITecHeHHe raJloreHOB U3 HX PaCTBOPOB APYTHMH raJoreHaMHu.

BaaumozeiicTBHE MapoB KOHIIEHTPUPOBAHHBIX PaCTBOPOB COJISIHOM KHCJIOTHI X aMMHaKa («IbIM

6e3 orua»). [lonydyenyre aMMuaKa u H3y4eHHE €ro CBOCTB. PasuyuHble cilydyan B3aUMOIEHCTBHA

pAcTBOPOB COJIEH ATFOMUHHS CO MENOULIO. TTonyuenue xECTKOI BOJIBI M yCTPAHCHUE €€

JKECTKOCTH.

JTa6opamopHsie onvimbsi. TI0ny4eHHE HEPACTBOPUMOTO IHAPOKCHAA M ero B3auMOJeHCTBHE C

kucnoToil. Micenenopadue KOHLEHTPHPOBAaHHBIX pacTBOPOB COJISIHOM M YKCYCHOH KHCIIOT

KameT5HBIM METOIOM NPH MX pasbasiennu BofoH. [Tomyuenue aMoTepHOro rHAPOKCHIA U

u3yuenue ero cBoiicTs. [1poBeieHne Ka9eCTBEHHBIX peaxiuii 110 ONpe/IeNIeHHIO COCTaBa COMH.

IIpakmuueckaa paboma. Pemenne SKCICPUMCHTATEHBIX 3amau o TeMe «BerecTsa 1 UX

CBOMCTBa».

XuMusi ¥ coBpeMeHHoe 0011ecTBO

IIpon3BoACTBO AMMHAKA H METAHOJIA. TToHsTHE 0 XMMAYECKOH TeXHONOTHH, XUMHYECKHE

peaxkLHy B MMPOU3BOACTBE aMMMaKa 1 METaHoJIa. O6mas KJ'IaCCH(bPIKaH.HOHHaﬂ xapaKTepHcha

peakiuii CHHTE3a B IPOM3BOCTBE STHX MPOAYKTOB. Hayusble IPUHIMIIbL, JIEXKAIINE B OCHOBE

PON3BOJCTBA AMMHAKA U METAHONA. CpaBHeHHE 3THX MPOU3BOJCTB.

Xumuueckas [PAMOTHOCTb KAK KOMIIOHEHT obmeii KyabTypbl uenoBexa. Mapkuposka

YIaKOBOYHBIX MarepHalosB, 3MIEKTPOHUKH U OBITOBOM TEXHHKH, SKOJIOTHYHOTO TOBapa,

MPOYKTOB IIHTAHMUS, ITHKETOK M0 yXOy 3a OJEIKI0MH.

Jlemoncmpayuu. Monens IPOMBIIIICHHOH YCTAHOBKH MOy CHHA cepHoi#i kucnoTel. Mozensb

KOJIOHHBI CHHTE3a aMMHaKa. BH.IIBO(IJP&FMCHTBI M clIalabl O CTEIICHHU 9KOJOrHYECKON YHCTOTEI

TOBapa.

JlabopamopHbie onvimel. Vi3yuenne MapKupOBOK Pa3IMYHBIX BHIOB IPOMBIIIICHHBIX U

TPONOBOILCTBEHHBIX TOBAPOB.



Pasnen 3. TemaTuueckoe niiaHupoBaHue no xumuu, 10 kaace,
(1 yaca B Hexe10, Bcero 34 yacos)
YMK O.C. I'nbpuensina

Ne | HaumenoBann | Kosm yvi
n/n € TeMbl qecT
(pasnena) BO Ilo3znaBare/bHbIE KomMyHHKaTHBHbBIE PerynsaTusHble
4aco
B Ha
H3y4
€HHe
1. Tema 1. 2 dopMHupoBaHKE Jenare nomeTky, | OnpenenexHue
[peamer HHTEpeca K HOBOMY BBITTHCKH, OpraHUYeCKHX BELIECTB:
OpraHu4ecKoit MpeaMeTy, 0CO3HaBaTh LHUTHPOBaHHE IIPUPOHBIE,
xumud. Teopus €IMHCTBO H TEKCTa; MCKYCCTBEHHBIE U
CTPOEHHUS LENOCTHOCTh COCTaBIATh CHHTETHYECKHE.
OpraHu4ecKux OKpY’KaloLIero Mupa, JOKJIa; OcobGeHHOCTH cOoCTaBa
COeIUHEHHH A. BO3MOKHOCTH ero COCTAB/IATh HA | CTPOEHHS OPraHW4YeCKUX
M. Bytneposa M03HAaBAaEMOCTH H OCHOBE T€KCTa | BelecTB. BuTanmusm u ero
00BACHUMOCTH Ha rpaduxu, B ToM | kpax. [TonsTue 06
OCHOBE JIOCTH)KEHHH yucjIe ¢ MPUMEHe- | YIIIeBOA0pOoaax.
HAyKH; HHEM CPEeCTB TleMOHCTpAIHE.
MOCTETEHHO MKT; [TnaBnenue, 06yrIMBaHUE H
BBICTPaUBaTh BIAJIETh TAKUM | |\ epye opranmueckiX
cOoOCTBEHHOE BHIIOM H3NOKEHUS | Lo oorn Mopesmi MOEKYI
33%%?;‘;:6}1%_ p;sg::;’;a;e' OpraHMYeCKHX COeIHHEHHUH
: ;
0CO3HaBaTh HCII0b30BaTh I()I?Isaizrz;};ﬁggzm -
HOTPEGHOCTE = - o0béMHEIe). Onpesienenye
rOTOBHOCTB K MBICJIEHHOTO STEMTIOrD (T
caMo00pa3oBaHHIO, B (uaeanbHOrO) OPraHHHECKHX
TOM YHCTIe H B paMKax MOZICTHPOBAHUS, | (oo rwepyis, [TopTpeTsi A.
CaMOCTOATEIbHON KaK 3HaKOBOE M. ByTnepoa,
AesTeIbHOCTH BHE MOJETHpOBaHHE | _
LIKOJIBI; (1a npumepe U. 51. bepuennyca, @.
OLIEHUBATh KU3HEHHBIE ypaBHEHHI Bénepa
CHUTYalLHH C TOYKH peakLuu OCHOBHBIE IOJIOKEHHS
3peHus GezonacHoOro JUCCOIMALINH, TeOPHH XHMHYECKOTO
o0pa3za JKH3HH MOHHBIX CTPOEHHS
COXpaHeHH 3710pOBbS,; ypaBHEHHH
OLIEHUBATh peakuuii, A. M. bytieposa.
SKONIOTHYECKHH  PHUCK TOJTypeaKiHit BajnientHocTs.
B3aHMOOTHOIIEHHH OKHCIIeHHS- CrpykTypHbIe GOpMYIEl —
YeNoBeKa H IPHPOIBL. BoCCTaHOBJIeHHs); | MOJHBIC M COKPALIICHHBIE.
bopMupoBaTh pasIMyarh [Tpocteie (OIlliHaprIe) "
3KOJIOTHYECKOe KOMITOHEHTBI KpoTHRIE (nBofiHbIE H
MBILIJIEHHE: YMEHUE nokasarenpeTpa | TPOAHEIE) CBs3H. Msomepet
OLIEHUBATH CBOIO (Te3uc, apryMmenTsl | A H30MEPHAL. Bsaumuoe
NeSTeNbHOCTD U 1 popmy BJIMSIHHE aTOMOB B
MOCTYIKH APYTHX J0Ka3aTenbcTBa); | MOJICKYIC.
nrojel ¢ TOYKH 3peHHs ocymecTBisTh | ASMOHCTPAIH. TopTpeTs!
COXpPaHEHHUS npsMoe A. M. Byrieposa, 3.
2. | Tema?2. 12




VYrneBonopoasl OKpy»KaloLeH cpesl - MHIYKTHBHOE @panknanna,
H UX rapaHTa JKH3HH U nokaszarensctBo. | . A. Kekyre.
IPUPOJHBIE Onaromnosny4us IrOaeH JlaGopaTopHbIE OIBITHL.
MCTOYHUKH Ha 3eMue. W3rotoBneHue MoEIEH
3. | Tema 3. 14 Jlenatb MOMETKH, OpraHu4ecKux
Kucnopon- u BBITTUCKH, ['oMonoruueckuit psan
a30TcolepIKalIH LM THPOBaHHE aJIKaHOB, aJIKEHOB,
€ OpraHu4YecKue TEKCTa,; aJIKMHOB, JIKaJHEHOB,
COEIUHEHMS COCTABJIATh JOKJIAL; CIIHPTOB, aTBJETHJIOB,
4. | Tema 4. 4 COCTAaB/ISITh Ha KapOOHOBBIX KHCJIOT,
OprasnyecKas OCHOBE TEKCTa aMHHOB, ¥ ero obuias
XUMHSA U rpaMKy, B TOM dopmyna. CTpyKTypHas
00I1ecTBO qucje ¢ IpUMeHe- H30MEpHs YITIEPOIHOM
5. | Tema 5. 2 aueMm cpencts UKT: uenu. Pagukansl.
[ToBTOpEHHE U BJIaJIETh TAKHM Homenxnarypa ajikaHoB.
obob1ieHue BHJIOM H3JIOKEHHUS XuMHyecKHe CBOMCTBA
Kypca TEKCTa, KaK aJIKaHOB: TOPEHUE,
paccyKIeHHE, peakiiy 3aMeleHHs
HCITOJIL30BaTh TaKoH (raJIoreHMpoBaHHUE),
BHJI MBICJIEHHOTO peakuus pa3ioKeH s
(MeaTbHOTO) MeTaHa, peakuus
MOZIETUPOBaHHS, JETHAPHPOBAHHUS ITaHA.
KaK 3HaKOBOE Memoncmpayuu. Toperue
MOJIeTMPOBaHHUE (Ha aJIKaHOB U3 pe3epByapa
npumepe ra3oBOM 3a)KHIaJIKH.
ypaBHEHHH peaklui OTHOIIEHHE AJIKaHOB K
JMCCOLIMALINH, GpoMHOH BOZIE pacTBOPY
WOHHBIX YPaBHEHHH MepMaHranaTa Kajiusi.
peakuui, noaypeax- Jlabopamopnbvie onvlmai.
LU OKUCIIEHHS- OGHapy)KeHUEe MPOTYKTOB
BOCCTAHOBJICHHS); TOpPEHHS .
paznuyarb
KOMITOHEHTBI
JI0Ka3aTenbCTBa
(Te3uc, apryMeHTbI
u hopmy
JI0KA3aTeILCTBA);
OCYIIECTBIIATH
npsiMoe
HHIYKTHBHOE
J10Ka3aTeJIbCTBO.
Hroro: 34




TemaTHuecKoe MJAHUPOBAHHE M0 XHMHH, 11 knace,
(1 yaca B HefeJ10, Beero 34 4acoB)

¥ COBPEMEHHOE
ob61ecTBO

OCHOBE
JOCTHIKEHHH
HayKH;
[OCTENEHHO
BBICTPAUBATh
coOCTBEHHOE
LIeJIOCTHOE
MHUPOBO33pEHHUE!
0CO3HaBaTh
noTpeOHOCTh "
FOTOBHOCTb K
caM000pa3oBaHuIo,
B TOM 4YHCJIE€ H B
pamKax
CaMOCTOSTENIBHON
NeITeTbHOCTH BHE
IKOJIBI;

OLIEHHBATh
’KM3HEHHBIE
CUTYyaLUK C TOYKH
3peHus 6e30macHoOro
o0Opasa K13HH U
COXpaHEHHs
3[I0POBBS,;

OLIEHUBATh
HKOJIOrHYECKUN PUCK
B3aUMOOTHOIIEHHH
yesoBeKa H
[IPUPOJIBL.
(hopMHpOBaThH
9KOJIOTHYECKOe
MBILIJIEHHE: YMEHHE

BHIOM M3JI0KECHHUA
TEKCTa, KaK
paccyxKIeHHe;
MCII0/Ib30BaTh TAKOH
BUJI MBICIEHHOTO
(MmeanbHOIO)
MOJIeTMPOBaHus, Kak
3HAKOBOE
MojenupoBaHue (Ha
npuMepe ypaBHEHUH
peakuui
JIHCCOLHALIMH,
HOHHBIX YPaBHEHUH
peakuui, nonypeax-
Ui OKHCIICHUS-
BOCCTAHOBJICHHS);
pasznuyarb
KOMITOHEHTBI
JI0Ka3aTeNnbCcTBa
(Te3uc, apryMeHThbI U
opmy
JI0Ka3aTesIbCTBA);
OCYLIECTBIATD
npsaMoe
HHIYKTHBHOE
JI0Ka3aTebCTBO.

YMK O.C. I'abpuensina
Ne | Haumenosanu | Koau Yvi
n/n € TeMbl yecT
(pasnena) BO Ilo3naBaTe/ibHbIE KoMMyHHKATHBHBIE PeryasiTuBHbIE
4aco
B Ha
H3y4
eHHe
15 Tema 1. 2 dopmupoBaHue Jlenatb MOMETKH, ApryMeHTHpOBaTh
Ctpoenue MHTEpeca K HOBOMY BBIITUCKH, CJI0’KHOE CTPOEHHE aToMa
BelleCTBa peMeTy,0C03HaBa LIMTHPOBAHHE TEKCTA; | KaK CHCTEMB, cocTosIeH
2. | Tema?2. 12 |Tb €IMHCTBO H COCTABJIATH JAOKJIAA; | U3 A1pa u
XuMHYECKHE LeNIOCTHOCTD COCTaBIATh HA 97EKTPOHHOH 0D0IOYKH.
peakLiu OKpYIKaloLIero OCHOBE TEKCTa XapaxkTepu30Barh yPOBHH
3. | Tema3. 9 MHUpa, rpaduKu, B TOM CTPOEHUS BELIECTBA.
BerecTBa ¥ X BO3MOJKHOCTH ~ €r0 yucie ¢ npuMeHe- | OMUCHIBAaTH CTPOCHHUEM
CcBoOliCTBA [I03HABaEMOCTH H unem cpencts MKT; | aroma XMMAYECKOTO
4. | Tema 4. Xumus 4 0OBACHUMOCTH Ha BJIAIETh TAKHM 3NIEMEHTa Ha OCHOBE €ro

TOJIOXKEHHUS B
MepHOJUYECKO CHCTEME
II. 1. Menneneesa.
3anuchIBaTh NMEKTPOHHBIC
H 3NIeKTPOHHO-
rpapudeckue GopmyIibl
XHMHYECKHUX IEMEHTOB.
OnpenenaT OTHOLICHHE
XUMHYECKOTO 3IEMEHTa K
onpeaeaEHHOMY
37EKTPOHHOMY CEMEHCTBY.

[IpencraBisaTh pa3sBUTHE

Hay4YHBIX TEOPHH M0

CrMpasi Ha OCHOBE TPEX

(bopMyIHpPOBOK

[TeprOHYECKOr0 3aKOHa U

OCHOBHBIX HarpaBJIeHHi

pa3BUTHS TEOPHU CTPOCHUS

(XHMHUECKOTO,

MEKTPOHHOrO H

NPOCTPAHCTBEHHOTIO).

XapakTepH30Barh pollb

PAaKTUKH B CTAHOBJICHUH U

Pa3BUTHH XHMUYECKOH

TEOPHH.

ApryMeHTHpOBaTh YyBCTBO
rOpAOCTH 3a JAOCTHKCHHUA
OTEYECTBEHHON XUMHH H

BKJIaJl POCCHHCKUX Y4EHBIX

B MHUPOBYIO HayKy

OnuceiBaTh KOBAJICHTHYIO

CB13b, KaK pe3ynpTar




OLICHHBATb CBOI
JIeATENBbHOCTD U
MOCTYIKH APYTHX
moaeu ¢ TOUKH
3pEHUS COXPaHEHHUS
OKpYXarolen cpe/sl
- rapaHTa XU3HH U
Onaronosy4us
nmrojei Ha 3emute.

obpa3oBaHUs 00LIMX
3NEKTPOHHBIX Nap HJIM KaK
pe3yabTar NepeKphIBaHus
37EKTPOHHBIX OpOUTAsIEH.
Knaccuduuuponarsb
KoBaJieHTHbIe cBs3H 110 D0,
KPaTHOCTH H C11ocoOy
NepeKphIBaHUA
3JIeKTPOHHBIX OpOuTAIEH.
XapakTepH30Barhb
busnyeckue CBOMCTBA
BEILECTB ¢ KOBAJIEHTHON
CBS3BI0, KaK QYHKIHIO
KOBAJIEHTHOH CBS3H W TUIIA
KPHCTA/UTHYECKOH pelIETKH
XapakTepH30BaTh
TIOJIMMEPBI KaK
BBICOKOMOJIIEKYIAPHbIE
COEIUHEHHS.

Pasnuyare peakuuu
NOMMEpPH3aliH U
TMOJTUKOHCHCALIHH.
OnuceIBaTh BAKHEHIIINE
[IpeICTaBUTENHM IIaCTMAcC
M BOJIOKOH U Ha3bIBaTh
001aCTH UX IPUMEHEHH.
YcraHaBauBarh €IMHCTBO
OpraHHYeCcKOH H
HEOpraHu4yecKol XHMHUH Ha
IpuMepe HeOPraHHuYeCKHX
NOTUMEPOB

Hroro:

34
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