MyHunumnaipHoe OF0KETHOE 00111e00pa30BaTeIbHOE YUPEIKICHHE

PACCMOTPEHO
PyxoBonurens LIMO
H.b. leBuyk
IIporoko ot

29 aBrycra 2022 1. No 1

EpmonaeBa TaTbsHa AnekcaHapoBHa
A noaTsepxaato 3TOT JOKYMEHT CBOEN
yAoCTOBepAtoLLEen NoANUCHI0

MBOY "COLL Ne5"

«Cpennsist o0meodpazoBarenbHas mkosa Ne 5y

COI'TACOBAHO MNPUHATO YTBEPXKJIALIO
3am. nupektopa no YBP  Ilenarornueckum Hupekrop
O.H. ®uinMoHeHko COBETOM MBOY «COLI Ne 5»
29 aprycra 2022 r. MBOY «COLI Ne 5» T.A. EpmonaeBa
[Iporokoa ot [Ipukas ot
29 aBrycra 2022 1. Ne 1 30 aBrycra 2022 1. Ne
116

Pabouas nporpamma
Ha YPOBEeHb CpeHero o01ero odpa3oBaHus
1o y4eOHOMY NpeaMeTy
«XuMHD)
10-11 knacent

CocraButeins:
VYenyn - Jopxky Jonyma BacunseBHa
YUUTEIb XUMUU

r. 3umMa

2022 r.


Завуч
Прямоугольник


IHosicHuTeBbHAA 3aNIMCKA

PaGouass mporpamma y4yeOHOro nmnpeamera «XUMHS» COCTaBjI€Ha Ha OCHOBE
denepanbHOTO  TOCYAapCTBEHHOTO  00pa30BATENBHOTO  CTaHAAPTa  CPEAHEr0  OOMIEero
oOpa3oBaHusi, TpeOOBaHUIN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MpPOrpamMMbl
cpeaHero o0Iiero o0pa3oBaHus 10 XUMHH, IPUMEPHOH OCHOBHON 00pa30BaTEeIbHON MPOTrPAMMBI
cpenHero oOmiero oopazoBaHusi (0100peHa pernieHueM (enepalbHOr0 y4eOHO-METOIUYECKOTO
o0BeAHEeHUS TI0 001IeMy 00pa3oBaHuIo, MPOTOoKoI oT 28 utoHs 2016 roga Ne 2/16-3), paboueii
nporpammsl: ['abpuensa O. C. Xumus. Pabouune nporpammel. [Ipenmernas muanst yaeOHUKOB O.
C. I'abpuensina, U. I'. Octpoymona, C. A. CnagkoBa. 10-11 kmaccel. ba3oBblii ypoBeHb : yued.
nocobue s obmeoOpazoBar. opranusanmii /| O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CrnankoB - M. : IlpocBemienue, 2019 1., ocHOBHOI 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O
obmero oopazoBanuss MbOY «COIL Ne 5 .

IL1anupyemMbie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
JInyHOCTHBIE Pe3yIbTAThI:

-4yBCTBAa TOPJOCTH 32 POCCHUHCKYI0 XHMHUYECKYI0O HAyKy U OCO3HAHHE POCCHUHCKOM
IrpaXKAaHCKOW UICHTUYHOCTH - B IICHHOCTHO-OPUEHTAIIMOHHOM cepe;

-0CO3HaBaTh HEOOXOIUMOCTh CBOEH IMO3HABATEIHHOM EATEIILHOCTH U YMEHUE YIPABIIATh
€10, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOHUMaHUE
BRXHOCTH HENPEpHIBHOIO 00pa3oBaHusi Kak (akTopy ycmemHoW mpodecCHOHATbHOH |
OOIIECTBEHHOM JESITEIbHOCTH; -B TIO3HABATENbHON (KOTHUTHBHOM, MHTENIEKTYalIbHON) cepe;

-TOTOBHOCTb K OCO3HAHHOMY BbIOOpPY JajibHEHIIe 00pa30BaTEbHON TPAaeKTOPUM WIIU
cdepsl npodeccHoHaIbHON JeSTeNbHOCTH - B TPYA0BOIi cdepe;

-HENIPHUATHE BPETHBIX MPUBBIYCK (KYpEHHUs, YIIOTPEOJICHHS aKOTOJII U HApPKOTHKOB) Ha
OCHOBE 3HAaHUU O TOKCHYECKOM U HAPKOTUYECKOM JEWCTBUM BeHIeCTB - B cdepe
37I0pOBhECOEpEKEHUs U 0€30MaCHOT0 00pa3a KU3HU;

MetanpeamMeTHble pe3yJbTaThl:

-HCIIOJTb30BaHHE OCHOBHBIX METOJOB MO3HAHUS (OMpeieTeHne MCTOYHUKOB Y4eOHOU W
Hay4YHOH MH(popMaluy, mnoyyueHue 3Toil uHpopMmanuu, e€ aHajau3, U YMO3AKIIIOUEHHs Ha €ro
OCHOBE, W3TOTOBJICHWE W TMpe3eHTanuss WHGOPMAIMOHHOTO MPOAYKTAa; IPOBEACHUE
HKCIEPUMEHTA, B TOM YHUCIIE M B MPOLIECCE UCCIIEA0BATENILCKOM JesITeIbHOCTH, MOAETUPOBAHNE
U3y4aeMbIX OOBEKTOB, HAOJIOJIEHUE 3a HUMH, UX H3MEpPEHHE, (PUKCAIUs pPEe3yJbTaTOB) U HX
MPUMEHEHUE JJI1 TOHUMAaHUS Pa3INYHbIX CTOPOH OKpPYKaroIllel JeCTBUTETbHOCTH;

-BJIa/ICHUE OCHOBHBIMHU WHTEIUICKTYaJIbHBIMHU OTIEpalUsIMHU (aHAJIU3 U CHHTE3, CPAaBHEHUE
U cucTeMaTu3alus, o00OlleHHe M KOHKpEeTH3alus, KiIacCu(UKalus M TOHCK aHaJoroB,
BBISIBIICHHE TPUYMHHO-CIICACTBEHHBIX CBsI3ei, (OpMymupoBKa THIIOTE3, WX NpPOBEpKa U
dbopMynHUpOBKa BHIBOJOB);

-II03HaHHE OOBEKTOB OKPYXKAMOIIETO MHpa B IIAHE BOCXOXKICHHS OT aOCTPAaKTHOTO K
KOHKPETHOMY (OT 00IIEero 4epe3 YacTHOE K €IMHUIHOMY);

-CIIOCOOHOCTh  BBIIBUTaTh HWICH W HAXOIUTh CPEICTBA, HEOOXOAMMBIC [UII WX
JOCTHO)KEHUS;

-yMeHHe (QOpPMYJIHMPOBaTh IEIH M ONPENeNsaTh 3aJadd B CBOCH IMO3HABATENBHOM
NeSITeIbHOCTH, OTIPENIeNIATh CPEICTBA sl TOCTHXKEHUS 1IeJIel U peleHus 3a/1ad;

-ONpeNeNITh Pa3HOOOpPa3HbIE WMCTOYHUKH TIONYYCHHUS HEOOXOJAMMOUW XUMHYECKOM
UHpOpPMAlLlMK, YCTAaHOBJIIEHHE COOTBETCTBHMS COJAEpXKaHMs M (QOpPMBI  NpenCTaBICHUS
UH(POPMAIIMOHHOTO MPOYKTa ayAUTOPHUH;

-yMEHHME MpPOAYKTUBHO O0OLIaTbCcs W B3aWMOJCHCTBOBaTH B IIPOLIECCE COBMECTHOM
NEeSITETbHOCTH, YYUTHIBATh TO3HMIMK APYTUX YYaCTHUKOB JIEATENLHOCTH, 3(dekTuBHO
paspematb KOH()IUKTHI;

-TOTOBHOCTb K  KOMMYHUKallMM  (IIPEICTaBISTh  pe3yslbTaThl  COOCTBEHHOM
MIO3HABATENILHOM  JESATEIbHOCTH, CIBILIATh M CIyIIaTh OIIOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO TIO3HUIIUIO);



-YMEHHE HCIIO0Ih30BaTh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUI
(manee - MKT) B penieHMH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX W OPraHU3alMOHHBIX 3aj]ad C
CcoOII0ACHHEM TpeOoBaHUI 3PrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MacHOCTH;
-BJIaJICHUE SI3bIKOBBIMU CPEJCTBAMH, B TOM YHCJIC U S3BIKOM XHMUU - YMEHHUE SICHO, JIOTUYIHO ¥ TOYHO
H3jiIaraTb CBOIO TOYKY 3pCHUS, UCITIO0JIB30BATh aACKBATHBIC A3BIKOBLIC CPCACTBA, B TOM YUCJIC U
CUMBOJIbHBIE (XMMHUYECKUE 3HAKU, (POPMYJIIBI U yPaBHEHUS).

IIpenmeTHble pe3yJibTaThI:

BrimyckHuK Ha 6a30BOM YpOBHE HAyUUTCS:

- pacKpbIBaTh Ha MpPUMEPaX poOJb XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAY4YHOMH
KapTUHBI MUPA U B IPAKTUUECKOH 1€ATEIbHOCTH YEJIOBEKA;

- JIEMOHCTPUPOBAaTh Ha IMpHUMepax B3aUMOCBSI3b MEXIYy XUMHEH U JApyruMU
€CTECTBEHHBIMU HAayKaMH;

- packpblBaTh Ha MpHUMepax IOJOXKEHUS TEOpUU XUMHYECKOro crpoeHus A.M.
byrneposa;

- nmoHuMarh (usuueckuid cmbica [lepumoguueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTH CBOHCTB XHMHYECKHX OJJIEMEHTOB W OOpPA30BaHHBIX HMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHSI aTOMOB;

- 00BSACHATH MPUYMHBI MHOTOOOpA3Ms BEIIECTB HA OCHOBE OOIUX IMPEICTaBICHUIH 00 UX
COCTaBe U CTPOCHUH;

- IPUMEHATH MpaBUiIa CUCTEMATUYECKON MEXIYHapOJHOM HOMEHKIATYpPbI KaK CpeJCTBa
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

- COCTaBJISTh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPTaHUYECKHUX BEIIECTB KaK
HOocHuTeNel WHGOpMalMM O CTPOCHHUU BEIIECTBA, €ro CBOMCTBAX M MPHUHAUIKHOCTH K
OIpeIeIEHHOMY KJIacCy COE€UHEHMUI;

- XapaKTepHu30BaTb OPraHUYECKUE BEIIECTBA IO COCTABY, CTPOEHUIO MU CBONCTBaM,
yCTaHaBJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBA3U MEXKY JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA;

- TMIPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIIHH, PaCKpPHIBAIOIINX XapaKTEPHBIE CBOMCTBA
TUIIUYHBIX MPEACTaBUTEIECH KIacCOB OPraHMYECKHUX BELIECTB C LIETbI0 UX HAECHTU(UKALNUU U
00BsiCHEHUS 00J1aCTH TPUMEHEHUS;

- IPOrHO3UPOBATh BO3MOKHOCTh MPOTEKaHUSI XMMUYECKUX PEAKIMi HAa OCHOBE 3HAHHM O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

- HCIIOJIb30BaTh 3HAHMS O COCTaBe, CTPOCHHMM M XUMHYECKHX CBOMCTBaxX BELIECTB JUIS
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;

- MIPUBOAMTDH MPUMEPHI MPAKTUYECKOT0 HCIOIb30BaHUS NPOAYKTOB NepepaboTku HedTH
U TPUPOIAHOTO Tasza, BBICOKOMOJEKYISPHBIX COENWHEHUH (MOMUATHIIEHA, CHUHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

- MIPOBOJAMTH OIBITHI MO PACIIO3HABAHUIO OPTaHUYECKUX BEILIECTB: INIMIIEPUHA, YKCYCHOU
KHCJIOTBI, HETIPEAETbHBIX )KUPOB, TIIIOKO3bI, KpaxMaia, O€JIKOB - B COCTaBE MUIIEBBIX POAYKTOB
1 KOCMETUUYECKUX CPEACTB;

- BJIQJIETh MpaBWJIaMU U NpUeMaMu 0e30macHOi padoThl ¢ XMMUYECKUMHU BEIIECTBAMU U
J1a00paTOpPHBIM 000PYIOBAHUEM;

- yCTaHaBIMBaThb 3aBHCHUMOCTb CKOPOCTHM XHMMHUYECKOM peakluMu ¢ CMEeLIEeHUs
XUMHYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DAaKTOPOB C IIENBI0 OMPEICICHUS ONTHMAIBHBIX
YCIIOBUM MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

- PUBOJIUTH MIPUMEPHI TUAPOIIN3A COJIEH B MIOBCEIHEBHOM JKU3HU YETIOBEKA;

-IIPUBOAUTHL TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

- MPHUBOJIUTH MNPUMEPbl XMUMHUUYECKUX pEaKUUM, PacKpHIBAIOIIUX OOIIME XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB - METAJJIOB U HEMETAJLIOB;



- MpPOBOJUTH pacueThl HAa HAXOXKJICHHE MOJIEKYISIPHOH (OpMyIbl YrieBogopoJa IIo
OPOJYKTaM CTOpPaHHUS U IO €ro OTHOCUTEJIbHOW MIIOTHOCTH W MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJISIIIIUX B €TI0 COCTAaB,

- BJIAJETh MpaBUIaMH 0€30MacHOro OOpallleHusi C €IKHUMH, FOPIOYMMH U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

- OCYILECTBJIATh MOUCK XUMHUYECKOM HH(OpPMAIMK 1O Ha3BaHUSAM, HACHTU(UKATOpAM,
CTPYKTYpPHBIM (hOpMysIam BEIECTB;

- KPUTUYECKH OLIEHMBATb U HHTEPIPETHUPOBATH XHMHUYECKYI0 HH(MOpPMAIIHUIO,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEICTB MaccoBOi nHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-
MOMYJSIPHBIX CTAThSIX C TOYKU 3PEHHSI €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IEJISAX BBISABICHUS
OIIMOOYHBIX CY)KICHUN U (POPMHUPOBAHUS COOCTBEHHON MO3UIINHY;

- MPEACTaBIATh MYTH PEIIeHUs TNI00aTbHBIX MPOOIeM, CTOSIIMX MEepe]] YeT0BEUECTBOM:
9KOJIOTMYCCKUX, SHEPIrCTUICCKUX, CBIPLCBBIX, U POJIb XMMUHU B PCHICHUUN 3TUX HpOGJIeM.

BrinmyckHuk Ha 0a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

- WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U JBOJIOLMIO OPTaHUYECKOW XMMHUU KakK
HAyKH Ha Pa3IMYHBIX UCTOPHUUECKUX ITAIaX €€ Pa3BUTHUS;

- HUCIIOJIb30BAaThb MCTOJAbI HAYYHOI'O IMO3HAHHWA IIPH BBIIIOJIHCHUHW IIPOCKTOB H yqe6H0-
MCCJIEIOBATENILCKUX 3a/lad [0 W3YYEHUIO CBOICTB, CHOCOOOB MOJY4YEHHUS U PaCHO3HABAHUS
OpTraHU4YCCKUX BCIICCTB,

- OOBSCHATH MPHUPOAY U CIOCOOBI OOpa30BaHMS XMMHUYECKON CBSA3M: KOBaJCHTHOMN
(mONSApHOM, HETOJISIPHON), MOHHOM, METAJNTMYECKOH, BOJOPOJHON - C IENbI0 ONpeaeiacHUs
XUMHUYECKON aKTUBHOCTH BEIIECTB;

- yCTaHaBJIMBATb I'CHCTUYCCKYIO CBA3bL MCXKAY KJIaCCaMH OpPTraHUYCCKUX BCHICCTB IJId
000CHOBaHUS TPHUHIMIHUATIBGHOW BO3MOXXHOCTH TOJYYCHHsS] OPraHUYeCKHUX COEIUHEHUN
3a/laHHOTO COCTaBa U CTPOEHUS;

- YCTaHABJIMBATh B3aUMOCBSI3U MEXKY (PakTamMu v Teopuel, MPUUUHON U CIEICTBUEM MPU
aHaM3e NPOOJIEMHBIX CHUTyallMi ¥ OOOCHOBaHMM TPUHHMAEMBIX pEIIEHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

Conep:xanue yueOHOTI0 npeamera
10 kace

Tema 1. Teopus crpoenusi oprannyeckux coequHenuii A. M. bByraeposa. IIpexmer
oprannyeckoii xumuu (3 yaca) OpraHuyeckue BEILIECTBAa: MPHUPOJIHBIE, HUCKYCCTBEHHbBIE U
cuHTeTnueckue. OCOOEHHOCTH COCTaBa M CTPOCHMs OpraHMYECKUX BellecTB. Buramusm u ero
kpax. [lonstue 06 yrieBogopojax. OCHOBHBIE MOJIOKEHHUS TEOPUHM XMMHUYECKOTO CTPOCHHS
byrnepoBa. BanentHoctb. CtpykTypHble (DOpMynbl - TONHbIE M COKpaméHHble. [IpocTeie
(omuHapHbBIe) U KpaTHble (ABOWHBIE M TpoHHBIE) cBsi3u. M3omMepsl u u3zomepus. Bzaumuoe
BIMSHUE aTOMOB B Moiekyine. [lemoHcTpanmuu. Hekoropeie oOmme XMMHUYECKHE CBOWMCTBA
OpraHMYECKUX BEILIECTB: X TOpPEHHUE, IJIaBjlIeHne U o0yriuBanue. Monenu (11apocTepKHEBbIE U
00BEMHBIE) MOJIEKYJI OpraHMYECKHX COEAMHEHHH pasHbIX KiaccoB. OrpeesieHue 3J1eMEHTHOTO
cocTaBa oOpraHudeckux coenauHeHuid. JlabopaTopHble onbIThl. M3roroBnenue Mopenei
OpPraHMYECKUX COECTUHEHHM.

JlaGoparopHble onbIThI. MI3roTOBIICHNE MOAENE OPraHUYECKUX COETUHECHUM.

Tema 2. YriieBogopoas! 1 uX NpHUpPoaHbIe HCTOYHUKHU(12 yacoB)

IMpenenbHble yriaeBoaopoabl. Aukanbl. Onpenenenue. ['omoornyeckuii psj aaTkaHoB
u ero ob6mas gopmyna. CTpykTypHas nzomepus yriaeponHoi unenu. Paguxansl. Homenkiarypa
alKaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHME, PEaKIUU 3aMelIeHUs (TaloreHUpOBaHUE),
peaxkuus pas3yioKeHNUs MeTaHa, peaklus AeTUAPUPOBAHNS dTaHa.

HenpeneabHble yrijeBoaopoabl. AJIKeHbI. DTUJIEH. ['OMOJOTrMYECKUN psii aJIKEHOB.
Homenxknarypa. CtpykrypHas u3omepus. [IpoMblIUIEHHOE NOJyYEHHE AJIKEHOB: KPEKMHI U
JeTUIpUpOBaHUE alKaHOB. Peaknusi neruaparaluyd 3TaHOJNA, KakK JabopaTOpHBIM crocod
NOJIyuYeHUs1 dJTWeHAa. Peakuuum NpUCOEOUHEHMS: THApaTalMs, THIPOraJoreHUpOBaHUE,



raJloreHrpoBanue, mnoiaumepuszauuu. IlpaBuno  MapkoBHuKOBa. OKHCIIEHHE — aQlIKEHOB.
KauecTBeHHbBIE peakliMi Ha HENIPEAEIbHBIE YIIIEBOIOPOBI.

Aaxkaauenbl. Kayuykn. Homenknatypa. Conpsixénnsle nuenbl. byraauen-1,3, uzonpes.
Peakmus JleGeneBa. Peakmuu mpucoenuHeHus —ankaaueHoB. Kaydyku: HaTypallbHBIH,
cuHTeTHueckue (OyraueHOBBIN, N30TPEHOBBIN). Bynkanusanus kayuayka. Pesuna. D00HHUT.

Aaxunbl. OOmiasi xapakTepucThKa romojorudyeckoro psga. CrocoObsl 00pa3oBaHUs
Ha3BAHUN AJIKWHOB. XMMHYECKHE CBOMCTBA AalIETUJIEHA: TOPEHUE, PEAKLMU IMPUCOCIUHEHUSA:
TUApOrajioreHupoBaHue, raloreHupoBanue, ruapatanus (peakuus Kydueposa), — ero nonyueHnue
U IIpUMEHEHue. BUHWIXIOpU U €ro NoiauMMepu3alus B MOJUXJIOPBUHUIL.

Apenbl. beH305, Kak NpeACTaBUTENb apOMaTUYECKUX YIriaeBoaoponoB. CTpoeHue ero
MOJICKYJIbl U CBOMCTBA (PM3NYECKHE M XUMHUYECKHE CBOIMCTBA: TOPEHHE, PEAKIIUH 3aMEIECHUS —
rajioreHrpoBanue, HuTpoBanue. [lonyuenue u npuMenenue 6eH3oia.

IIpuponnbiii m momytHbiii ras3el. CoctaB npupoaHoro rasza. Ero HaxoxaeHue B
npupone. IlpeumyiecTBa MNPUPOAHOrO Ta3a KakK TOIUIMBA. XHUMHYecKas mepepaboTka
IPUPOJIHOTO ra3za: KOHBepcHs, mupoau3. CHUHTE3-ra3 U ero NpuMeHEHHE.

[TonmyTtHbie Ta3bl, ux coctaB. [lepepaboTka momyTHOro ra3a Ha (pakiuu: CyXOW ras,
ponaH-0yTaHOBasi CMECh, Ta30BBIN OCH3UH.

Hedgth u cnocodbl eé mepepadorku. CoctaB HeTu U e€ mepepaboTKa: MEPEroHKa,
KpekuHr, pudopmunr. Hedrenpoayktsl m ux momyuenue. [loHsATHE 00 OKTAaHOBOM YHCIIE.
XuMHYecKue CrocoObl MOBBIIIEHUS KauecTBa OeH3nHa. KameHHbII yroJib U ero nepepadorka.
KokcoBanue kaMeHHOro yrjis M €ro MpOAYKTbl: KOKCOBBI Ta3, aMMuayHas BOJa,
KaMEHHOYTOJIbHas cMoJIa, Kokc. ["a3udukanys KaMeHHOTO YTIs.

JemoncTpanum. ['opeHue mpeneabHbIX M HENpPEIENbHBIX YIJIIEBOJOPOAOB: MeETaHa,
JTaHa, aneTuieHa. KauecTBeHHbIE peakiMy Ha HEMpeAeNbHbIe YIIeBOJOPOAbI: 00eCIIBEUNBaHNE
STUJIEHOM WU alleTUJIEHOM pPAacTBOPOB I€pMaHraHaTta Kaimuss M OpoMHONM Boabl. OTHOIIEHUE
OeH3ona K OTUM okuciautensM. Jleruaparanus »5taHona. [uaponus kapOuga Kalblus.
Komnexknuu «Hedts 1 HEGTENpOaYyKTHIY», «KaMEHHBINH yrojib U MPOIYKTHI €ro MmepepadoTKu»,
«Kayuyku». Kapra nonesnsix nckomnaemboix PO.

JlabopaTopuble onbITbl. OOHapyXeHUE TPOIYKTOB TOpeHUs cBeud. McciemoBaHue
CBOMCTB Kay4yKOB.

Tema 3. Kuciopoa u azorcoaep:xaiiue opranndeckue coequHenus (14 yacon)

Onnoaromublie cnuptbl. OnpeneneHue. OyHKUMOHANbHAs TUIPOKCUIIbHAS Tpymma.
['omonornyeckuit  psii  HpeneiabHbIX OJHOATOMHBIX CHHpPTOB. M3oMepuss moJoKeHus
dbyHKIIMOHATBHOU Tpynmbl. BomopoaHas cBsizb. XUMHUYECKUE CBOMCTBA CIIUPTOB. AJbACTHAHAS
rpynna. Peakmus stepudukanuu, cioxssle 3¢upsl. [Ipumenenune cnuptoB. [lelicTBue
METHJIOBOT'O Y 3TUJIOBOTO CIIMPTOB HA OPraHU3M Y€JIOBEKa.

MHoroaroMHble CHUPTHI. OTUIEHTIUKONIb, KaK IMPEICTaBUTENb JBYXaTOMHBIX H
MIMIEPUH, KaK TMpeACTaBUTENb TPEXATOMHBIX crnupToB. KauecTBeHHass peakiusi Ha
MHOT0aTOMHBIE CIUPTHI, UX CBOMCTBA, MoydyeHue u npumeHenue. [loustue 06 antudpusax.

®enon. CrpoeHue, MOMy4yeHHE, CBOMCTBA M NpuMeHeHHe ¢eHona. KauecTBeHHbIE
peakuu Ha peHon. B3aumHoe BiMsiHIE aTOMOB B MOJIeKyJIe (peHona.

Anbaernabl M KeroHbl. dopmanbaeru u aneTanbAeru], Kak MPeJCTaBUTENN
aNbJIETH/IOB, COCTaB UX MoJekysl. DyHKIuOHambHas KapOoHWIbHas rpynna. KadecTBeHHbIE
peakiuu  Ha anpaerunbl. CBOWCTBA, TMONMy4YeHHE U TNpuUMeHeHHe (opManmpieruga |
aneranpaeruga. Peaknuu mnonukoHAeHcauuu s ¢opMmanbaeruaa. llonsarue o keroHax Ha
IIpUMeEpE alleToHa.

KapGonoBble kucaorbl. ['oMonornueckuid  psag  MOpPENeNbHBIX — OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. JKHpHBIE KapOOHOBBIE KHCIOTBHI. XHUMHUYECKHE CBOWCTBAa KapOOHOBBIX
kuciort. [losiydyeHue v npuMeHeHne MypaBbUHON U YKCYCHOM KHUCIIOT.

Caoxnble 3¢upsnl. Kupsbl. Peakius srepuduxanuu. Croxsbsie 3¢upsl. Xupel, ux
COCTaB M TUJIPOJIN3 (KUCIIOTHBIN U 1IeI09HOM ). Mblna. [ 'mapupoBanue KUpoB.



YraeBoabl. YrieBogasl. MoHocaxapunbel. ['mroko3a kak ampaerupocnupt. CopOwur.
Monounokucioe u  crnuproBoe Opoxenue. @Dorocunre3. ucaxapunel. Caxaposa.
ITonucaxapuael: KpaxMail, LEJUII0JI03a.

AMMHBI. AMUHOTpYIIIIa. AMUHBI NpeliefibHbIe U apoMaTudeckue. AHWIMH. [lonyyenue
aMuHOB. Peakiust 3unnHa. XuMU4ecKkrue CBOMCTBA U IPUMEHEHHUE aMUHOB.

AMMHOKHCJI0TBI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJT M CBOMCTBA, Kak aM(OTEpHBIX
OpPraHMYEeCKUX COCAVMHEHUH. [TMuuH, Kak @peacraBUTeNb aMUHOKUCIOT. [lomyuenue
MOJIMIIETH/IOB peaklnel MoaukonaeHcauuu. [lonstue o nenTuiHoM CBs3H.

Beaku. Crpoenne MoJyieKyn O€NIKOB: NEpBHYHAS, BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauecTBeHHble peakiiyu Ha OENKU, UX THAPOIIU3, AeHaTypanus U Ouonornyeckue GyHKIUH.

Jdemoncrpauuu. [TonydyeHue anbIeruoB OKMCIEHHEM ciupTOB. KauecTBeHHas peakuus
HAa MHOTOaTOMHBIE CHUPTHI. 3aBUCHUMOCTh PAacTBOPUMOCTH ()eHOJIa B BOJAE OT TEeMIIEpaTyphl.
B3aumoneiictBue ¢ 6pomHoit Bomoit u xmopunom xkenesa(lll), kak kauecTBEHHBIC peaKIuH Ha
denon. Peakuuu cepeOpsHOrO 3epKaia M CO CBEXENolyueHHbIM ruapokcugom menu(ll) mpu
HarpeBaHUM, KaK KAa4eCTBEHHBIC pEaKIUu Ha aibaeruibl. OOpas3ibl MypaBbUHOW, YKCYCHOH,
MaJIbMUTUHOBOM U CTEAPUHOBOM KHUCIOT U UX PACTBOPUMOCTH B BOJ€. AJIbJIETUAHBIE CBOMCTBA U
CBOIICTBA MHOTOATOMHBIX CIUPTOB TIJIOKO3bI B peakuuu ¢ rugpokcugom  wmeau(ll).
Unentudukanus kpaxmana. KauecTBeHHbIE peakliMK Ha OETKU.

JlabopaTopublie onbIThl. (CpaBHEHHME CKOPOCTH HWCHApPEHMs] BOJBl U  3TaHOJA.
PactBopuMOCTh runeprHa B Boje. XMMHUYECKHE CBOMCTBA YKCYCHOM KHMCIOThL. OmnpeneneHue
HENPEIIBHOCTH PACTUTEIHLHOTO Macia. eHTudukanus kpaxmana

B HEKOTOpPBIX IMPOJAYKTax muUTaHus. M3roToBiieHHE KpaxMmajbHOIO Kieicrepa.
N3rorosnenue Moenei MoJIeKyl aMUHOB. M3roToBIIeHHE MOJENH MOJIEKYJIbI [NIMIMHA.

IIpakTuyeckasi padora. neHTudukanys opraHuueCcKuX COSAMHCHUM.

Tema 4. Oprannyeckasi Xumusi 4 0011ecTBO (5 4acoB)

Buorexnonorus. I[lepuoast e€ pasButus. Tpu HampaBlieHUs OHOTEXHOJOTMH: T€HHAS
(w1 TeHeTHYecKas) WHXKEHEpHs; KIETOYHAas WHXXCHEepUs, OWOJIOTHYEeCKas HWHXXEHEPHsI.
I'enernyecku wmonudunupoBannele opranm3msel  (I'MO) u  TpaHCreHHass MPOAYKIHA.
Knonuposanue. UMMoOunn3oBaHHble (hEPMEHTHI U UX PUMEHEHUE.

Mommmepsnl. Knaccuduxanus mnomumepoB. VcKycCTBEHHBbIE MOTUMEPHI: LETUTYIOU,
aleTaTHBIN IEIK, BUCKO3, 11eJU10(daH.

Cunrernyeckne mnouauMmepsnl. [lomumepuszarnus U TONUKOHACHCALMSA, KaK CIOCOOBI
noytydeHus: nmonumepoB. CuHTeTHYEeCKHEe Kayuyku. [lomuctupon, Teduion U MOTUBUHUIXIIOPU]I,
KaK IpeacTaBuTeNHd miactmacc. CUHTETHYECKUE BOJIOKHA: KAIllPOH, HAWJIOH, KEBJap, JaBCaH.

JdemoncTpaunu. Kojmekiuy Kay4yKoB, IJIaCTMAcC, CHHTETUYECKUX BOJIOKOH M U3JCIHI
n3 Hux. DepMEeHTaTUBHOE pa3l0KEHHE IMEpPOKCHUIAa BOJOpoJa C TOMOUIBIO KaTajasbl
CBEKEHATEPTHIX MOPKOBH WIJIH KapTOdes.

JlabopaTopHble OnbITbI. O3HAKOMJIEHWE C KOJUIEKIMSMU KaydyKOB, IIJIJACTMAcC M
BOJIOKOH.

IIpakTuyeckas padora. Pacno3HaBaHue MaacTMacc U BOJIOKOH.

11 kaace

Tema 1. Ctpoenue BemectB (10 yacos)

OcHoBHbIE cBe/leHUs] 0 cTpoeHUuH aToma. CTpoeHue aroma: cocTaB siipa (HyKJIOHBI) U
anekTpoHHast obonouka. [lonarue 00 wuzoTtomax. IloHATHE O XMMHYECKOM OJJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM siapa.

IHepuoauyeckas cucreMa xumudyeckux djiemeHtoB J[. M. MenpaeineeBa B cBere
yueHHs] O cTpoeHHMH atoma. Dusmyeckuil cmpicn npuHsTod B Tabmuue . . Menneneesa
CHMBOJIMKH: MOPSIIKOBOTO HOMEpa 3JI€MEHTa, HOMepa Iepuojaa U HoMepa rpymisbl. [lonsitue o
BaJICHTHBIX AJIEKTpoHaX. OTOOpakeHHEe CTPOCHUSI ANEKTPOHHBIX 000JI0YEK aTOMOB XMMHUECKUX
AJIEMEHTOB C MOMOIIBIO ANEKTPOHHBIX U ANEKTPOHHO-TpadudecKkux Gpopmy.



OOBbsicHeHHE 3aKOHOMEPHOCTEH M3MEHEHHsI CBOMCTB 3JIEMEHTOB B MEPHOAAX M TPYIIax
MEPUOIUYECKON CUCTEMBI, KaK CJIEJICTBUE UX 3JIEKTPOHHOTO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA
XUMHUUYECKHX 3JIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKOHA W TEOPMHM XMMHYECKOr0 CTPOEHHMS Ha
¢puiocopckoii oCHOBe: IPEANOCHUIKA OTKpbITUA [lepuoandeckoro 3akoHa U TEOpUU
XUMHUYECKOTO CTPOCHUS OpPraHMYECKUX COEIMHEHHUU; pOJib JIMYHOCTH B HUCTOPUU XUMUHU;
3HaUEHUE MPAKTUKU B CTAHOBJIEHUU U Pa3BUTUU XUMHUYECKUX TEOPH.

HNonHasi xuMHMYeCKasi CBA3b M HOHHbIC KpHUCTALIM4YecKue pemérku. Katvonsl u
AQHMOHBL: MX 3apsibl U Kiaccu(UKalus MO0 COCTaBy Ha MPOCThIe M clokHbIe. [IpencraBureny.
[Tonsitue 06 MOHHON XMMHYecKoU cBsi3u. VoHHasi KpHUCTauiMuecKas pelérka u (puanyecKue
CBOICTBA BEILIECTB, 00YCIOBICHHBIE THM CTPOCHUEM.

KoBaneHTHasi XUMHYeCKasi CBSI3b. ATOMHbIE M MOJIEKYJISIPHbIe KPUCTAJIHYECKHE
pemiéTku. [loHsATHE O KOBAJIEHTHON CBSI3U. DJIEKTPOOTPULIATEIBHOCTD, HENOJSPHAS U MOJIIpHAs
KOBaJICHTHBIE CBSA3M. KpaTHOCTh KOBaJEHTHOW CBSI3U. MexaHuU3Mbl 00pa30BaHUsl KOBAJIEHTHBIX
CBsA3€i: OOMEHHBII M JOHOPHO-akUEeNnTOpHbIA. IlodsIpHOCTH MONEKYNBI, Kak CIEICTBUE
MOJISIPHOCTHU CBSI3U U F€OMETPUU MOJIEKYbl. Kpucraminueckue pemeéTku ¢ 3TUM TUIIOM CBA3U:
MOJIEKYJISIpHbIE U aToMHble. Pu3MuecKue CBOWCTBA BEILECTB, OOYCIOBIEHHBIE THUIIOM
KPUCTAJUTMYECKUX PELIETOK.

Mera/uinyeckass cBsa3b. [loHATHE O METAUIMYECKONW CBS3M W METAIUIMYECKUX
KPUCTAJUIMYECKUX peléTkax. PU3nyeckre CBOMCTBAa METANIOB HA OCHOBE UX KPUCTAITIMYECKOTO
crpoenus. [IpumeHeHne MeTasuioB Ha OCHOBE UX CBOMCTB. YEPHBIEC U LIBETHBIE CILJIABBI.

Bogoponnas xumuyeckasi CBfI3b. MEeEXMOJIEKYJIApHAas W BHYTPUMOJEKYISIpHAS
BOJIOPOJHBIE CBSI3U. 3HAUCHHE MEKMOJEKYJISPHBIX BOJAOPOIHBIX CBS3€H B IPUPOJIE U KU3ZHU
YeJloBeKa.

IHonumepsl. IlonydeHne noaIuMepoB PEAKIUAMH IMOJTUMEPU3ALNN U MTOJIUKOHICHCALIUH.
Baxxneillune npeiacTaBUTENN IUIACTMAcC M BOJIOKOH, MX IIOJY4YE€HHE, CBOMCTBA M IIPUMEHEHHE.
[ToHsiTHE 0 HEOPraHUYECKUX MOJIMMEPAX U UX MPEICTaBUTEIH.

Mucnepcuble cucrembl. [loHsTHe 0 aucrnepcHoW (a3e U JUCTIEPCHOHHON cpeje.
ArperatHoe COCTOSTHHME pa3Mep 4acTull (a3bl, Kak OCHOBa JII KJIAaCCU(UKAIIUU TUCIIEPCHBIX
CHUCTeM. OMYIbCUHU, CYCIIEH3MH, a3pO30JM — TPYHNbl TIPyOOJUCIIEPCHBIX CHCTEM, HX
NPEJICTAaBUTENN. 30JM U TelIM — TPYNIbl TOHKOJIMUCHEPCHBIX CHCTEM, HX MPEJICTaBUTEIU.
[TonsiTve 0 cUHEpE3UCE U KOATYJISLUH.

JdemoncTpauuu. [lepuonnueckoi cucreMbl XUMudeckux aaemeHToB Jl. M. Menneneesa
B pa3nuyHbIX (opmax. Mojenb MOHHOM KpHUCTAJUIMUECKOW PEIETKH Ha MpUMepe XJIOopHia
HaTpus. MuHepansl ¢ 3THM THIIOM KPUCTaJUIMYECKOW PEHMETKOM: KalbIUT, ramuT. Moaenn
MOJIEKYJISIPHOM KPUCTAITIMYECKON PEIIETKH Ha MPUMEPE «CYXOro JIbJla» WM MOJAa U aTOMHOMN
KPUCTAJJIMYECKON pemETKH Ha NpUMepe anMasa, rpagura wid kBapua. Mojeiab MOJIIPHOTO
00bEMa raza. Mojienu KpUCTaJUIMYECKUX PEeIIETOK HEKOTOPhIX MeTaioB. Kosiekuuu o0pasios
Pa3IMYHBIX JUCHEPCHBIX CUCTEM. CHHEPE3NC U KOATyJISALIHNSL.

JlabopaTopubie omnbIThl. KOHCTpyHpoBaHME MOJEIM METAIIMYECKOW XHMHUYECKOU
cBsa3u. llonmyyeHune KOJIJIOMTHOTO pPAacTBOpa KypHUHOTo OeNKa, HCCiIe0OBaHHE €ro CBOMCTB ¢
MIOMOLIBIO JIA36pHOM yKa3KM M TPOBEACHHE €ro jAeHarypauuu. llomydeHue sMyiabCcUH
pacTuTenbHOro Macia U HabmogeHue 3a e€ pacciaoeHueM. [lomydyeHue cycneH3uu
«U3BECTKOBOT'O MOJIOKa» M HAaOIIOJIeHHE 32 €€ CeIUMEHTalueH.

Tema 2. Xumnueckne peakuuu (12 yacos)

Kinaccnpukanmsa XuMHYECKHX peaknuil. AJUIOTponM3auus U HM30MEpHU3aLNs, Kak
peakiuu 0Oe3 WM3MEHEHHs cocTaBa BemiecTB. Aiorponus W e€ mnpuuuHbl. Knaccudukanus
peaKIuii Mo pa3InYHBIM OCHOBAHUSAM: 110 YHCIIY M COCTAaBY peareéHTOB U MPOJIYKTOB, 1O ¢asze, Mo
WCIIOJIB30BAaHUIO KaTajmu3atopa Wik ¢epMeHTa, mo TemioBoMy 3ddexty. TepMoxumudeckue
YpaBHEHUS PEaKLIUM.

CkopocTh XMMHYECKHX peakmuil. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
XUMHYECKMX PpEaKLUMi: NpUpOoJa pearupyrollux BEIIEeCTB, TEMIIEparypa, IUIOIIAAb HX



COIPUKOCHOBEHMSI PEarupyrolx BELIECTB, UX KOHIIEHTpalMs, MPUCYTCTBHE KaTajlu3aropa.
[Tonstue o karanuze. DepMeHTHI, Kak OHOJIOTMYECKHE KaTaiau3aTopbl. MHrUOUTOPHI, Kak
«QHTOHUMBI» KaTaJIM3aTOPOB U UX 3HAYCHHUE.

XuMHYecKoe paBHOBecHe U crocodbl ero cMemeHusi. Kiaccudukamnus XuMudeckux
peakuuii 1Mo NpU3HaKy UX HampasieHus. [loHsTHe 00 OOpaTMMBIX pEakIHsIX W XUMHYECKOM
paBHoBecuu. [Ipuniun Jle-lllaTenbe U crocoObl cMenIeHUs] XUMUYECKOTO paBHOBecus. Obmmas
XapaKTepUCTUKA PEaKlUid CUHTE30B amMMuaka U okcuaa cepwl(VI) u paccmorpeHue ycinoBui
CMEULIEHUS UX PABHOBECHUS HA IPOU3BOJICTBE.

I'uaposm3. OGpatumblii 1 HEOOpaTUMBIM THAPONU3bL. ['MAPOTU3 conell M ero THUIBL
['unponu3 opraHudYecKuX COEJUHEHHH B JKHUBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEIIECTB.
[TonsiTue 06 sHEpreTHIecKkoM 0OMEeHe B KJIETKE U POJIA THAPOIJIN3a B HEM.

OKHCIMTE/IbHO-BOCCTAHOBUTEIbHBIe  peakuud. CTeneHb  OKHUCIEHUs U €€
ompeneneHue 1o (GopMmyliaM OpPraHMYECKMX W HEOPraHWYECKHX BEIIECTB. OJJEMEHTHl U
BEILECTBA, KaK OKMCIWTEIM U BoccTaHOBUTENH. [loHsATHE O mpoueccax OKHUCICHHS U
BoccTaHOBJIEeHMs. COCTaBlieHUE ypaBHEHUN XMMMUYECKHUX pEakUUil Ha OCHOBE 3JIEKTPOHHOI'O
Oananca.

DJIEKTPOJIM3 PACIIABOB U PACTBOPOB 3JIEKTPOJIUTOB. XapaKTEPUCTUKA AIIEKTPOJIN3A,
KaK OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHOTO npoiecca. OCOOEHHOCTH 3IEKTPOIN3a, MPOTEKAIOIIETO
B pacTBOpax MEKTPoUTOB. [IpakTHueckoe NMpuMEHEHHE AJIEKTPOJIN3a: MOJyYEeHUE TaJIOreHOB,
BOJIOPO/Ia, KUCJIOPOJA, LIEJIOYHBIX METAUIOB U ILIEJIOYEH, a TAKXKE ATFOMUHHUS 3JIEKTPOIU30M
pacIulaBOB M pacTBOPOB COEIMHEHUN H3TUX 3JeMeHTOB. IloHsTHEe O ranbBaHOIIACTUKE,
raJibBaHOCTETUH, paQUHUPOBAHUH [[BETHBIX METAIIIIOB.

JemoncTpauuu. PactBopeHne cepHON KHCIOTHI U aMMHAYHOW CEIUTPHI U (puKcanums
TEIJIOBBIX SIBJICHUH JUIsl 3THUX MpoueccoB. B3auMoaeicTBUsS pacTBOPOB COJISIHOM, CEpHOM U
YKCYCHOM KHCJIOT OJMHAKOBOW KOHIIEHTPAIMK C OJUHAKOBBIMU KyCOUKaMU (TpaHyJIaMu) [IUHKA
U B3aUMOJIEWCTBUE OJMHAKOBBIX KYCOUYKOB pa3HBIX METAIJIOB (MarHus, ILUHKa, Xene3a) ¢
pacTBOPOM COJISIHOM KHUCJIOTBI, KaK IPHUMEp 3aBUCUMOCTH CKOPOCTHM XHMHUYECKUX peakuuil oT
Opupojsl  BellecTB. B3aumogeilcTBue pacTBOpOB THOCYIb(GaTa HATPUs KOHLEHTPALUH U
TEMIEPATypbl C PAacTBOPOM CEPHOW KHUCIOTHL. MOJEIMPOBAHUE  «KHIISIIETO  CIIOS».
Hcnonb30BaHuEe HEOPTaHMYECKUX KaTallu3aToOpoB (coJiell xene3a, HouAa Kalus) U MPUPOIHBIX
00BEKTOB, colepXkKallMX KaTana3y (Cblpoe Msico, KapTodenb) IS pa3IokKEHUs TMEepOKCHUIa
BOJIOpoJia. B3anMonelcTBiEe IMHKA C COJISHOM KHUCIOTOW HHUTpAaTOM cepedpa, Kak HpHUMepbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuii u peakuun odOmeHa. KoHcTpynpoBaHue Mopaenu
anekTponusépa. BuneopparMeHT ¢ NpOMBIUIEHHONW YCTAaHOBKHU ISl IOJTYYEHUS ATFOMUHHUSL.

JlabopaTopuble onbIThl. MmocTpanus npasuia beproiie Ha mpakTUke — MpoOBEIEHNE
peakuuii ¢ oOpa3oBaHMEM oOcaJka, ra3a M BOJbl. ['eTeporeHHbI KaTaau3 Ha MpHUMeEpe
pa3IoXKeHus MepoKCHia BOAOPOIa B MPUCYTCTBUM JAUOKcHIa MapraHia. CMelleHre paBHOBECHUs
B cucteme Fe3+ + 3CNS— < Fe(CNS)3. UcnbiTanue WHIUKATOPAMU CPEIbl PACTBOPOB COJEH
pa3ianyuHbIX TUNOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIIMS U peakliis 0OMeHa Ha IpuMepe
B3auMoJIeiicTBUA pacTBOpoB cynbgaTta Meau(ll) ¢ xene3om u pacTBOPOM IIETOYUH.

IIpakTnueckas padora. PenieHne 3KCEepUMEHTANIbHBIX 3a/1ad M0 TeMe «XHUMHUYecKas
peaxus».

Tema 3. BemecTBa U UX cBoiicTBa (9 4acoB)

Metajabl. Ou3nueckue CBOWCTBA METAUIOB, Kak (QYHKIUS UX cTpoeHUs. JleneHue
METAJIJIOB Ha TPYyNIbl B TEXHUKE W XUMHH. XHMHUYECKHE CBOHCTBA METAJIOB U
AIIEKTPOXUMUYECKUN pan  HampspkeHuil. [loHsTHe o MetamnoTrepMuu  (QTIOMHUHOTEPMHUH,
MarHueTepPMHH | JIp.).

Hemerajuibl. biaropoanble rasel. Hemeramisl kak okuciurenu. Hemeramnsl kak
BOCCTaHOBUTENHU. P anexTpooTpuiatenbHOCTH. HEepTHBIE Wi 651aropoIHbIE Ta3bl.

Kucnorsl Heopranmveckue W opraHmyeckue. KucioTel ¢ TOYKM 3pEHHS aTOMHO-
MOJIEKYJIAPHOTO y4eHHUsI. KUCIOThI C TOUKH 3pEHHS TEOPUH SJIEKTPOIUTHUECKON TN CCOLUALINH.



Kucnorsl ¢ TOYKM 3peHusi NpoTOHHOW Teopuu. OOIIME XUMHUYECKHE CBOWCTBA KHCIOT.
Knaccudukanus kucmuor.

OcHoBaHMsl HeOpraHu4veckrue U opranmveckue. OCHOBaHUS C TOYKHU 3PEHUS aTOMHO-
MOJIEKYJIApHOTO  y4yeHus. OCHOBaHUSI C TOYKM 3PEHUS TEOPUU  3JIEKTPOJIUTUYECKOU
muccoranui. OCHOBAaHUSL C TOYKHM 3pEHHs MPOTOHHOW Teopuu. Kiaccmudpukaiusi OCHOBaHUIA.
XHUMHYECKUE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHMIA.

AM¢oTepHble coeJuHeHHs] HeOpPraHW4Yeckue M opraHudveckue. Heopranumueckue
aM(bOTepHbIE COCTUHEHUS: OKCU/IBI U THAPOKCUIBI, — UX CBOMICTBA U moiyueHue. AMQpoTepHbIe
OpraHMYECKHUE COETMHEHUS Ha IPUMEPE aMUHOKHUCIIOT. [lenTuabl 1 nentuaHas cBs3b.

Coau. Knaccudukanus coneit. KéctkocTh Boabl U crocoObl e€ ycrpaHeHus. Ilepexon
kapOoHara B ruipokapboHat u oopaTHo. O0IIMe XUMHUYECKUE CBOMCTBA COJICH.

Hemoncrpaumu. Komnekiusa wmetamwioB. Kosnekius HemeramioB. BzaumopeiicTBue
KOHILICHTPUPOBAaHHOW a30THOM KHCIOTBHI C MEAbHO. BCIbIIKAa TEPMUTHOM cMecu. Bcermblmka
YEPHOrO0 TMOpoXa. BeITeCHEHWE TrajloreHoB M3 HUX pPacTBOPOB JAPYIMMH TaJOr€HaMHU.
B3aumonelicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KUCJIOTHI M aMMHaKa («IbIM
0e3 orusy). [lonyuenne ammuaka U U3y4eHue ero CBOMCTB. Pa3iuunble ciyyan B3auMOACHCTBUS
pacTBOPOB COJIEW altOMUHUS CcO WIENOYbl0. [lonmyueHne KECTKOW BOABI M YCTpaHEHUE €€
JKECTKOCTH.

JlabopaTopuble onbIThl. [lonyueHue HEpacTBOPUMOIO THMJPOKCHAA U €ro
B3aUMOJICUCTBUE C KHUCIOTOM. MccnenoBaHne KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM U
YKCYCHOW KHCIIOT KamelbHbIM METOJIOM TpHu UX pa3baBienun Bojoi. [lomyyenne amporepHOTro
TUAPOKCHIA U U3ydEHHUE ero cBOMCTB. [IpoBefeHne KauyeCTBEHHBIX PEaKUUi MO ONpPEAESICHUIO
COCTaBa COJIN.

IIpakTHyeckasi padora. PenieHue sKcriepuMeHTaNbHBIX 337a4 1o TeMe «BelecTtBa u ux
CBOMCTBa».

Tema 4. Xumus u coBpeMeHHoe 001mecTBo (3 yaca)

IIpousBoacTBo ammuaka M MeraHoJa. [loHATHE O XMMHYECKOM TEXHOJIOTHUHU.
XUMHUECKUE peaklu B IMPOU3BOACTBE aMMMaka M MeTaHoja. OOmas KiaccupHuKaloHHAas
XapaKTepUCTHKA PEaKIUil CHUHTE3a B IMPOU3BOJCTBE 3THX MPOAYKTOB. HayuHble NpuUHUUIBL,
JIeKalIe B OCHOBE ITPOU3BOJICTBA aMMHUaKa U MeTaHosa. CpaBHEHUE dTUX ITPOU3BOJICTB.

XHMHYeCcKasi TPaAaMOTHOCTb KaK KOMIIOHEHT o00meil KyJabTypbl 4eJ0BeKa.
MapkupoBKa yIMakOBOUHBIX MaTE€pPHaJOB, JIEKTPOHUKU M OBITOBOW TEXHUKH, 3KOJIOIMYHOTO
TOBapa, NPOAYKTOB MUTAHMsI, STUKETOK 110 YXOJy 3a OJEKIO0M.

JeMoHcTpanuu. Mozenb NPOMBIIUIEHHOW YCTaHOBKHM IIOJyYEHHUS CEPHOM KHCIOTHI.
Mopnenb KOJOHHBI CHHTE3a amMMHaka. BupeodparMeHThl U ciailibl O CTENEHU 3KOJOTHYECKON
YHCTOTHI TOBApA.

JlabopaTopHble onbIThI. V3yuyeHne MapKUpOBOK Pa3IMYHBIX BUAOB MPOMBINIICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnuyeckoe NIaHMPOBaHUE
10 xaace

No Tema KoauuecTBo
n/n JacoB

Tema 1. Teopusi crpoeHuss opranudeckux coefuHennii A. M. byraeposa. IIpexmer
OPraHu4ecKoi XUMHUH

1. | Ilpeamer opraHMYECKOM XUMHUU 1

2. | Bxognas amarnoctudeckas pabora 1

3. | OcHOBHBbIE MOJIOKEHHSI TCOPHH XMMUYECcKoro crpoeHust A. M. byrneposa 1
Tema 2. YriieBogopoabl 1 X NPUPOAHbIE HCTOYHUKH

4. | Ankansl 1

5. | AnxaHsbl 1




6. | AnkaHbl 1
7. | Ankanbl 1
8. | Ankanuensl. Kayayku 1
9. | Ankunsl 1
10. | Apensl 1
11. | [lpupoaHblii M TONYTHBIN ra3bl 1
12. | Hed1b u crioco6sl €€ nepepaboTku 1
13. | KameHHBIN yToIb U €ro nepepadoTka 1
14. | OGoOmieHre U cCUCTeMATH3AIIHSI 3HAHHH 110 TeMe « Y TIIEBOJJOPOJIBI H UX 1
MIPUPOJIHBIE HCTOUHUKI
15. | KonrponbHas pabora Ne 1 «Teopus CTpoeHHs OPraHuIeCKUX 1
coequHennii A.M. bytnepoBa. YrieBogopoabi»
Tema 3. Kucjiopoa u a3orcojiep:kaiie oprannyeckue coenHeHus
16. | OgHOATOMHBIE CITUPTHI 1
17. | OgHOATOMHBIE CIIUPTHI 1
18. | MHOTOaTOMHBIE CITUPTHI 1
19. | ®enon 1
20. | Anpaeruanl U KETOHBI 1
21. | KapOoHOBBIC KHCIIOTHI 1
22. | Caoxuble 3¢upbl. Kupsr 1
23. | YrieBoasl 1
24. | AMUHBL 1
25. | AMHHOKHCIIOTHI 1
26. | benku 1
27. | Ilpaktuueckas padora Nel «MneHTrduKanms opraHuIecKux 1
COCIMHEHUI»
28. | Ob6oOmeHne 1 cucTeMaTH3aIysl 3HAaHUH O KUCIIOPOJI- M a30TCOACPIKAIINX 1
OpPraHUYeCKUX COeIMHEHUN
29. | KonrpompHas padora Ne2 o teme «Kucimopoa- u a30Tcoaepxaiine 1
OpPraHUYeCKUe BEIECTBA»
Tema 4. Opranuyeckasi XuMusi 1 00111eCTBO
30. | buorexHonorus 1
31. | INonumepsl. CHHTETHYECKHE TTOTUMEPHI 1
32. | Ilpaktuyeckas pabora No2 «Pacro3HaBaHHe TUIACTMACC M BOJIOKOH 1
33. | IlpomexxyTouHas arTecTanus 1
34. | TloBropenue u oboOmIeHne Kypea. [loBeieHre HTOroB y4eOHOT0 ToIa. 1
11 kaace
Ne Tema KonuyectBo
n/n 4acoB
Tema 1. CTpoeHue BemecTs
1. | OcHOBHBIEC CBEICHUS O CTPOCHUH aTOMa 1
2. | Bxognas nuarHoctudeckasl KOHTpOJIbHas pabora 1
3. | [lepuoanyeckasi cucteMa XHMUYECKHAX JIEMEHTOB 1
J1. 1. MeHieneeBa B CBETE Y4EHUS O CTPOCHUU aTOMa
4. | CpaBuenue [lepunoauyeckoro 3aKkoHa U TEOPUH XUMUUECKOTO CTPOCHUS 1
Ha GuI0coPCcKoi OCHOBE
5. | MonHas xuMHuuecKas CBsI3b M HOHHBIC KPUCTAIUTMUECKUE PEIIETKU 1
6. | KoBaslenTHass Xxumuyeckass CBA3b. ATOMHBIE U  MOJIEKYJSIpHBIE 1

KPUCTAJUIMYECKUE PEIIETKU




7. | Meramnyeckas XMMUYeCKas CBSI3b 1

8. | Bomoponnas xumu4ueckas CBsi3b 1

9. | [lomumepsl 1

10. | ducnepcHbIe CUCTEMBI 1

Tema 2. XuMunyeckue peaknum

11. | Knaccudukanusi XMMHUYECKUX PEaAKIIHA 1

12. | Knaccudukanusi XMMHUYECKUX PEAKIIHIA 1

13. | CKOpOCTh XMMHYECKUX PEAKITHit 1

14. | OOpaTuMOCTh XUMHUYECKUX peaKknid. XMMUYECKOE paBHOBECHUE U 1
CIOCO0BI €r0 CMEIEHUs

15. | T'unponus 1

16. | I'moponus 1

17. | OkucnuTenbHO-BOCCTAHOBUTEIIbHBIC PEAKIINU 1

18. | DmekTponu3 paciiaBoB M pacTBOPOB. [IpakTHdyeckoe MpUMEHEHHE 1
JIEKTPOJIM3a

19. | DmekTponu3 paciiaBoB U pacTBOPOB. [IpakTHdyeckoe MpUMEHEHHE 1
JIEKTPOJIHN3a

20. | Ilpaktuyeckas padora Ne 1. Pemenne sKkCriepuMeHTaIbHBIX 33134 110 1
TeMe «XHMHUYECKas PeaKiusD)

21. | IloBropenue u ob6o6meHue mo reme «CTpoeHre BeImecTBa. X UMHUECKas 1
peaKImsD)

22. | Konrponbnas pabora Ne 1 «Ctpoenue BeniecTBa. XUMHUYECKAst PEAKIIHS 1

Tema 3. BemiecTBa u ux cBoiicTBa (9 yacon)

23. | Meramsl 1

24. | Hemeramrel. biiaropoabie ra3sl 1

25. | Kucnorsl HeopraHuyeckue U OpraHmyecKue 1

26. | OcHOBaHWS HEOPTaHWYECKHE U OPTaHUYECKHE 1

27. | AmdorepHble COeIMHEHUs] HEOPraHUYECKHE U OPraHUYeCcKue 1

28. | Commn 1

29. | Ilpaktuueckas pabora Ne 2. PemieHne sKkCriepuMEHTaIbHBIX 33134 110 1
TeMe «BemecTsa 1 X CBOMCTBA»

30. | IToBTrOopenue u 0b6oOIeHNEe TeMbI «BeriecTBa 1 UX CBOHCTBAY 1

31. | KonrponabHas pabora Ne 2 «BemiectBa 1 UX CBOHCTBa» 1

Tema 4. Xumus u coBpemMeHHoe 001ecTBo (3 yaca)

32. | XuMmnueckas TeXHOJIOTH 1

33. | Xummueckasi rpaMOTHOCTh KaK KOMIIOHEHT OOMIeH KYJIbTYPHI YeIOBEKa 1

34. | IloBropenue u o6o6meHne kypca. [loaBenenre HTOroB yueGHOro roja. 1
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