IIpexucaoBue

ITporpamMmma gaHHOTO Kypca XMMHUHU IIOCTPOeHa Ha
OCHOBE KOHIIeHTpHYecKoro moaxona. OcoGeHHOCTH ee
COCTOUT B TOM, UTOOLI COXPAHUTL IIPUCYIINI PYCCKOI
CpeHeN IITKOJie BBICOKUII TEOPETMUECKUI YPOBEHb U
cresaTh 00yueHNEe MaKCUMAJBHO PA3BUBAIOIINM. OTO
JIOCTUTAETCS IyTeM BhIUWIEHEHNA YKPYIITHEeHHO! uIaK-
TUYECKOUN eTWHUIbI, B POJI KOTOPOI BBICTYIIAET OCHO-
BOIIOJIATAIONIEE IIOHATHE «XUMUWUYECKHH 3JJIEMEHT» U
¢opMEI ero cyiecTBoBaHUA (CBOOOAHBIE ATOMBI, ITPOC-
ThIE U CJIOKHBIE BEIIIeCTBA), CIENOBAHUA CTPOTOM JIOTH-
Ke TPUHIIUIIOB DPAa3BUBAIOIIET0 OOyUEeHUs, ITOJO0KEeH-
HBIX B OCHOBY KOHCTPYUPOBAHUSA IIPOIPAMMBbI, U OCBO-
00K IeH!s ee OT N30bITKA KOHKPETHOTO MaTepuaJa.

Benymumu wupesmu IIpeajiaraeMoro Kypca sABJISA-
0TCA:

e MaTepHaJIbHOE eIWHCTBO BEIeCTB IIPUPOABI, UX
FeHeTUYECKaA CBA3D;

e IIPUYMHHO-CJIEJICTBEHHBIE CBA3U MEXK]IY COCTaBOM,
CTPOEHNEM, CBOMCTBAMY U ITPUMEHEHNEM BeIlleCTB;

o IIOBHABAEMOCTH BEITIECTB U 3aKOHOMEPHOCTEN ITPO-
TeKAaHUA XUMUYECKUX PeaKIInii;

o OOBACHSIONIAS UM HPOTHO3UPYIOIIAsi POJIbL Teope-
TUYECKUX 3HAHUU M (PaKTOJIOTMUECKOTO MaTepuaja
X1MHU 3JIEMEHTOB,

e KOHKDETHOE XUMUYECKOe COeJUHeHUe Ipe/CTaB-
JIsIeT co00ii 3BeHO B HEIPEPBIBHOI IeNN ITpeBPaIlleHui
BeIIleCTB, OHO YYacTBYeT B KPYTrOBOPOTE XWUMHUYECKUX
9JIEMEHTOB U B XMMHWUECKOM 3BOJIIOINN;

e 3aKOHBI IIPUPOALI O0BLEKTUBHLI U IIO3HABAEMBI;
3HaHNEe 3aKOHOB XUMHHU JAeT BO3MOXKHOCTH YIIPaB-
JATH IIPEeBpPAallleHUAMU BelleCTB, HAXOAUTh SKOJOTU-
yecKu Oe3omacHbIe CIIOCOOBI ITPOM3BOJCTBA BEIIECTB
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¥ MaTepPUaJOB U OXPaHbl OKPYKAIOIIell cpeabl OT XU-
MUYECKOTO 3arps3HeHUd;

e HayKa U NIPAaKTHUKaA B3aMMOCBA3AHBLI: TPeOOBAaHUSA
MTPaKTUKU — JIBMKYITAs CIJIa Pa3BUTUA HAYKHU, yCITe-
XY IPAKTUKY 00YCJIOBJIEHBI JOCTUIKEHUAMY HAYKH;

e pa3BUTHE XUMUYECKON HAYKW W XUMHU3aIua Ha-
POIHOTO XO3AMUCTBA CIYKAT MHTEPECAM UeJIOBEKa U 00-
IIIeCTBa B II€JIOM, UMEIOT I'yMaHUCTUUECKUI XapaKTep
¥ TPU3BAHBI CIIOCOOCTBOBATEL PEIIEHUIO TJIO0ATBHBIX
IIpo0JIeM COBPEMEHHOCTH.

3HauNTEeJILHOE MECTO B COAEPIKAHNY Kypca OTBOAMT-
cA XUMUUYeCKoMy sKciepuMeHTy. OH OTKPBIBAET BO3-
MOXKHOCTh (DOPMUPOBATL Y YUAIIIMXCS CIIeIlaJILHbBIe
IIpeaMeTHbIe YMeHUA paboTaTh C BeIleCTBAMU, BBIIOJI-
HATH IPOCThIe XMMHUUYECKME OIIbITHI, YUUT IMKOJbHU-
KOB 6e30I1aCHOMY M 9KOJIOTUYECKM TIpPaMOTHOMY o0pa-
IIIeHUIO C BeIl[eCTBAMHU B OBITY U Ha IIPOMN3BOJCTBE.

ITpakTuueckue paboOThI CIPYIINPOBAHEI B OJIOKM —
XUMUUYECKHe IPAaKTUKYMbI, KOTOPBIE CIAYKAT HE TOJIb-
KO CPeJCTBOM 3aKpeILIieHUs YMeHUII M HaBBIKOB, HO
TaKiKe U CPEeJCTBOM KOHTPOJIA 3a KauecTBOM UX chop-
MMUPOBAaHHOCTH.

Ilo cBoeMy ycMOTpeHMIO, a TaKKe HMCXONs W3 BO3-
MOJXKHOCTEH IITKOJILHOTO KaOMHeTa XUMUN YUNTEIb MO-
JKeT M3MEHUTHh CTPYKTYPY IIPEeICTaBJIEHHOTO B IIPO-
rpaMMe IpaKTUKyMa, HalpuMep YBeJIUYUTh YHUCIIO Jia-
0opaTOPHBIX PabOT B CEJILCKUX IMKOJIaX 34 CUET COK-
pallieHus: JeMOHCTPAIlil — 9TO II03BOJIAET CAe/IATh He-
00JIbIIasA HAIIOJHAEMOCTh KJIACCOB, OCOOEHHO B MAaJIoO-
KOMILIEKTHBIX IIKOJIAX.

IIporpamma, mIpemHasHAUYeHHAA [OJIA KaXKJOrO U3
KJIaCCOB OCHOBHOII ITIKOJIBI, paccuuTana Ha 68/102 u:
2 u (hemepasbHBIN KOMOOHEHT) 1 3 U ((hemepaabHLIH 1
IIIKOJIbHBIA KOMIIOHEHTBI) B HEZE/II0 B KaXKI0M KJIacce.

IIporpamma mjid KaKIOTO U3 KJIACCOB CTapIIei
IIKOJILI paccunTana Ha 34/68 u (0a30BBIA YPOBEHD)
u 102/136 u (mpoduabHBIN YpoBeHb). Pacupenenenue
BpEMEeHHU II0 TeMaM OPHUEeHTHUPOBOYHOE. Y UNTE/b MOYKET
000CHOBAHHO W3MEHATDL IIOCJIEJ0BATEIHLHOCTh H3yue-
HIUS BOIIPOCOB U BpeMs Ha X M3yUeHUe B IIpefesax
BBIJIEJICHHOT0 JIMUTA BPEMEeHH!.
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IIporpamma Kypca XuMuu
nasa 8—9 kjaaccoB
001Ie00pa30oBaTeIbHBIX
yuYpe:KIeHun

ITogcHuTeAbHASA 3aNMHUCKaA

Bech TeopeTuueckuit MmaTepuas Kypca XUMUHY OJIs
OCHOBHOM IIKOJIBI paCCMATPUBAETCA HAa IEePBOM 'Oy
o0yueHUsI, UTO II03BOJIAET yualuMmcs O0oJiee o0co-
3HAHHO M TJIYOOKO M3YUYUTH (PAaKTHUUECKUIA MaTepHu-
aJl — XUMMIO 9JIeMeHTOB 1 UX coeauHenuii. Hapany
C 9TUM TaKoe IIOCTPOEeHUe IIPOrPaMMEI JaeT BO3SMOK-
HOCTh Pa3BUBAThL IIOJyUYeHHBIE II€PBOHAYAJIBLHO Te-
opeTHUYecKMe CBeJeHUA Ha OoraToM (PaKTHUUECKOM
MaTepuajie XUMHUU 3JeMEeHTOB. B pesyiabTaTe BBI-
UTPLIBAIOT 00€ COCTABJIAMOINNE Kypca: M Teopusd,
n (paKTHhI.

IIporpamma mocTpoeHa € YUYeTOM peaaus3aluu
MeXKIIPeMEeTHBIX CBs3ell ¢ KypcoM PU3UKU 7 KJac-
ca, IJe M3y4aroTCs OCHOBHBIE CBEJEeHUA O CTPOCHUN
MOJIEKYJI M aTOMOB, U Omojoruu 6—9 KJjaccos, rie
JaeTcd 3HAKOMCTBO C XMMHUYECKOIl opraHusaiuei
KJIeTKU U IIpolleccaMu oOMeHa BeIlecTB.

OcHOBHOe cofiep;KaHMe Kypca XUMHUH 8 KJacca co-
CTaBJIAIOT CBEJeHUS O XUMUYECKOM dJieMeHTe U (hop-
MaX ero CyIIecTBOBaHUS — aToMaxX, M30TOIIax,
MOHAaX, IPOCTBIX BeIeCTBaxX U BasKHEHIIUX COeIH-
HEHUAX dJeMeHTa (OKCHJIaX M JPYyrux OWHaAPHBIX
COeIMHEHUAX, KHUCJIOTAaX, OCHOBAHUAX MU COJAX),
O CTPOEHWHU BelecTBa (TUIOJOTHUN XUMUUYECKUX
CBs3ell W BHUIAaX KpPUCTAJIJINYECKUX PEIIeTOK),
HEKOTOPBIX B3aKOHOMEPHOCTAX IMIPOTEKaHUA peak-
MUHA 1 UX KJIaCCUPUKAIUI.

B cozepsxanum Kypca 9 KJjacca BHauajie 0000-
IMIeHHO PaCKPBITHI CBeIeHUA O CBOIMCTBAxX KJIACCOB
BeIlleCTB — MeTAaJIJIOB I HeMeTaJIJIOB, a 3aTeM IO/I-
POOHO OCBeIleHbI CBOMCTBA IIEJOUYHBLIX U IEeJOUHO-
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3eMeJIbHLIX METAJIJIOB U rayjoreHoB. Hapany ¢ atum
B Kypce PACKPBIBAIOTCA TaKiKe M CBOMCTBA OT/EJIb-
HBIX Ba’KHBIX B HaApPOIHOXO3SIMCTBEHHOM OTHOIIIE-
HUU BeIlecTB. 3aKaHUYMBaeTcA Kypc KPaTKUM 3Ha-
KOMCTBOM C OPraHMYECKUMMU COeIMHEHUSIMI, B OC-
HOBe 0TOOpa KOTOPBIX JIEKUT HAesA TeHeTHUEeCKOI'o
pasBuUTHUA OPraHMYECKHUX BEIIeCTB OT YIJIEBOIOPO-
IOB 0 GromoinMepoB (6eJIKOB U YIJIEBOJOB).

IIpenycMoTpeHHbBIE B KypCe OCHOBHOM IMTKOJIBI Te-
MBI-MOIYJIN « XUMUSA B CeJIbCKOEe X03AMCTBO» (pPeKo-
MEHIYEeTCA OJIA CeJIbCKUX IMTKOJI) M «XUMHUA U KO-
Jorus» (PeKOMeHIyeTCs OJIS TOPOACKHUX IITKOJI) MO-
I'yT OBITH PacCMOTPEHBI Ha 3aBepIIallleM JTalle
M3yUYeHUs XUMHUHU 3a CUeT AOMOJHUTEJIHLHOTO BpeMe-
HU, BBIAEJISEMOrO U3 pes3epBa IIMKOJLHOTO KOMIIO-
HeHTa, TaK KaK IIpelHoJiaraioT peajns3anuio B Ka-
KOM-TO Mepe MMEHHO PernoHaJbHOT0 W IMKOJHHOTO
KOMIIOHEHTOB.

HamHasa mporpaMMma peajii3oBaHa B yUeOHUKAX:
TI'abpuensn O. C. Xumuda. 8 kaacc. — M.: [Ipoda;
TI'abpuensan O. C. Xumus. 9 xaacc. — M.: IIpopa.

8 KJIACC
(2/3 u 6 Hedesto; 8cezo 68/102 u)

BBenenue (4/6 u)

XuMusa — HayKa O BeIlecTBaxX, MX CBOIiCTBax
¥ IpeBpaIeHudIX.

IlonaTme o XMMHUYECKOM »djeMeHTe u (opmax
€ro CyIIeCTBOBAHUS: CBOOOAHEBIX aTOMAaX, HPOCTBIX
U CJIOKHBIX BEIeCcTBaX.

IIpeBpamenusa BeimiecTtB. OTaINYNE XUMUUYECKUX
pearnuii or (pumsMUecKUx sABJIeHUU. Poab xumuu
B JKM3HH UejIoBeKa. XeMOoPUInsa U XxeMopoous.

KpaTkue cBemeHus 13 MCTOPUN BOSHUKHOBEHUS U
pasButusa xumuu. Ilepmon anxmmuu. Ilonarue o ¢u-
gocodeckoMm Kamue. Xumus B XVI B. PasButue xumun
Ha Pycu. Posb oTedecTBEHHBIX YUYEHBLIX B CTAHOBJIE-
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HUM XUMUYeCKolr HayKu — paborel M. B. Jlomomoco-
Ba, A. M. Byrneposa, II. 1. Menneneesa.

XuMnyecKasa CHUMBOJHKA. SHAKKM XUMHUYECKUX
9JIEMEHTOB U IIPOUCXOKIEHNE UX Ha3BaHU. XUMU-
yeckue opmyJibl. MHIEKCH 1 Koa(pduiineaTrsl. OT-
HOCUTeJIbHbIE AaTOMHAs M MOJIEKYJIAPHAA MAaccChI.
PacueT MaccoBoii [0 XUMHUUYECKOTO 9JIeMEHTAa IO
dopmye BelllecTBa.

Ilepuogmueckasa cucreMa XUMHUYECKUX BDJIeMEH-
ToB I[. I. MeHpmeneeBa, ee CTPyKTypa: MaJjble U
0oJIbIIIVIEe TIePUOLbl, TPYHIbLI 1 MOATPYHINIbI (TJIaBHAS
u mobounas). Ilepumommueckasa cucremMa Kak cIIpa-
BOUHOE II0co0ue [JIsl IOJIYUEeHUA CBeJeHNIA 0 XUMMU-
YeCKUX dJIeMeHTaX.

Pacuernsie 3agaun. 1. HaxoxgeHre oTHOCUTEID-
HOII MOJIEKYJISIPHOII MAacChI BeIleCTBA II0 €r0 XMMMU-
yecKoii (opmyJie. 2. BeIumciieHre MAacCOBOM JOJIU
XUMUUECKOTO 3JIeMEeHTa B BeIlleCTBe II0 ero (hopMy.JIe.

Tema 1
ATOMBI XMMHUUYECKHX 3JIeMEHTOB (10/13 u)

AToMBI KaK (popMa CYIIIEeCTBOBAHUA XUMUUECKUX
ajeMeHTOB. OCHOBHELIE CBeJeHHUS O CTPOEHUU aTo-
MOB. JloKasaTelbCTBa CIOKHOCTH CTPOEHIS aTOMOB.
OnrwiTel Pesepdoppa. Ilnamerapras Mongeab CTPO-
eHUs aToMa.

CocTaB aTOMHBIX sAJEp: IIPOTOHBI U HEHUTPO-
HbBI. OTHOCHUTEJIbHASA aTOMHAs Macca. B3anmMoCBA3b
MOHATUU <«IIPOTOH», «HEUTPOH», «OTHOCUTEJbHA
aTOMHAas Macca.

WN3meHeHmre umca IPOTOHOB B AApe aToMa — 00-
pasoBanue HOBBIX XUMUYECKHUX 3JIEMEHTOB.

HNamenenune uncia HEHTPOHOB B sAApe aToMa —
obpaszoBaHUue n30TOI0B. COBpeMeHHOe oIIpelesieHue
MOHATUS «XUMHUUYECKUI dJeMeHT». M30TOImbI Kak
Pa3HOBUAHOCTH aTOMOB OJHOTO XHMUYECKOTO dJe-
MEeHTA.

AnexTpoubl. CTpoeHre 3JIEKTPOHHBIX 000JIOUEK
aTOMOB XUMMUUeCKUX sjieMeHTOB Ne 1—20 mepuou-
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yeckoil cucteMsl II. 1. Mengeneesa. Ilonarue o 3a-
BEPIIIEHHOM ¥ HE3aBePIIEeHHOM JJIEKTPOHHOM CJIOE
(sHEpPreTUUECKOM YDPOBHE).

Ilepuonmueckas cucreMa XUMHUYECKUX BJIEMEH-
ToB . 1. MeHiejieeBa U CTPOEHUE aTOMOB: (hu3uye-
CKUII CMBICJT IOPAAKOBOTO HOMEpA dJaeMeHTa, HoMe-
pa rpyumnbsl, HoMepa Iepuoja.

WNsmeHeHMe UKcia 9JIEKTPOHOB HA BHEIITHEM 2JIeK-
TPOHHOM YPOBHE aTOMa XHMHUUYECKOTO 3JIeMeHTa —
0o0pa3oBaHMe IIOJIOMKUTEJbHBIX ¥ OTPUIATEJLHBIX
noHoB. VloHBI, 0OpasoBaHHBIE aTOMaM! METAJIJIOB U
HeMeTaJI0B. IIpuunHbl U3MeHEeHUA METAINIeCKUX
¥ HeMeTAJJINYeCKUX CBOMCTB B MePUOJaxX U Ipynmnax.

O6pasoBanue OuHapHBIX coemuHeHuii. IlomaTue
00 1ouHOI1 cBA3u. CxeMbl 00pa30oBaHMsa NOHHOM CBSI3MI.

BsaumogeiicTBe aTOMOB XWMUWYECKUX dJI€MEH-
TOB-HEMETAJIJIOB MeXK Ay coboii — obpasoBaHIe ABYX-
ATOMHBIX MOJIEKYJI IIPOCTHIX BellecTB. KoBaleHTHAA
HENOJIAPDHAA XWMHWUYECKasd CBA3b. OJJIEKTPOHHBIE
U CTPYKTYPHBIE (DOPMYJIBI.

BsaumogericTBrie aTOMOB XMMHUYECKUX 3JIEMEHTOB-
HEMETAJIJIOB MeXKIy co00i — oOpasoBaHUe OMHAPHBIX
COeIMHEHN HEeMEeTaJLIOB. JIEKTPOOTPUIIATEILHOCTD.
IlousaTue 0 KOBAJIEHTHOM HOJISTPHON CBSA3MU.

BzaumozgeiicTBe aTOMOB XMMHUUYECKUX 9JIeMEH-
TOB-METAJIJIOB MeXXAy coboii — oOpasoBaHUe MeTaJl-
JUYecKUX KpuctayuioB. IloHATHE 0 MeTaLINYecKo
CBA3MU.

Hemoncrpanuu. Mogenu aTOMOB XUMHNUYECKUX
snemeHTOB. Ilepuommueckasa cucTeMa XUMHUUYECKUX
snemeHToB [l. 1. MeHgeneena.

Tema 2
IIpocTthie BemecTBa (7/9 u)

ITono:xeHre MeTajjioOB 1 HEMETAJJIOB B IIEPUOIH-
YecKo cucTeMe XxUMU4YecKux 3aeMeHToB [I. V1. Men-
IeseeBa. BakHennume IIpocThbie BeIlecTBa — MeTaJI-
JIBI: JKeJie30, aIIOMUHIIN, KaJIbIIUil, Maruuii, HaTpuii,
Kauuii. O6mre pusniecKue CBOMCTBA METAJIJIOB.
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BaxHelilue mmpocThbie BeIlecTBA — HEMETAJLIEI,
o0pa3oBaHHBIE aTOMaMU KHCJIOPOAAa, BOIOPOAA, a30-
Ta, cepbl, pocdhopa, yriaepoma. CIocoOHOCTE aTOMOB
XUMUYECKUX DJIEMEHTOB K 00pasoBaHUI0 HECKOJb-
KKUX TIPOCTBHIX BEIeCTB — aJLIOTPOnuA. AJJIOTPOII-
Hble MOAM(pUKaANUM KHuCJIopoaa, pocopa m oJoBa.
Merannnueckue u HeMeTaJJNYeCKHe CBOMCTBa
IIPOCTHIX BellecTB. OTHOCUTEJILHOCTD AeJeHU IIPOC-
TBIX BeIeCTB Ha MeTaJIJIbl 1 HeMeTAaJLJIbI.

ITocrosunass ABoragpo. KosnmuecTBo BelecTsa.
Moab. Monsapuasa macca. MoJaApHBIHA 00beM ra3000-
Pas3HBIX BellecTB. KpaTHbIe eIMHUIBI KOJUUYECTBaA
BeIlleCTBA — MIJIJINMOJL U KHUJIOMOJb, MHUJLINMO-
JSpHAA 1 KUJIOMOJAPHAA MacChl BeIecTBa, MUJLIN-
MOJIIPHBIZ M KHJIOMOJIAPHLI 00BbeMbI Ia3000pas-
HBIX BeIIleCTB.

PacueTsl ¢ mcmoab3oBaHMEeM HOHATUHN «KOJHYe-
CTBO BeIIleCTBa», «MOJIAPHAS Macca», «MOJAPHBIN
o0beM ra3oB», «IIOCTOAHHASI ABOragpo».

Pacuernnie 3amaum. 1. BeiumcieHnue MOJAPHOI
MacChI BEIIeCTB M0 XuMuueckuM (opmyaam. 2. Pac-
geThl C UCIIOJIb30BaHUEM IIOHHTI/Iﬁ «KOJINYEeCTBO Be-
II[ecCTBa», «MOJSIPHAsS Macca», «MOJSIPHBINA 00BbeM
rasoB», «IIOCTOSHHAaA ABOTagpo».

Hemoncrpanuu. Ilosryuernne o3ona. O6pasmsl Oe-
JIOTO ¥ CEPOro 0JI0Ba, 0esoro u Kpacuoro gocgopa.
HexkoToprsle MeTanabl M HEMETAJJIbl KOJHUYECTBOM
BeiriecTBa 1 Mosb. Mogesb MOJIAPHOTO 00'beMa raso-
00pas3HbBIX BEIeCTB.

Tema 3
CoemquHeHMA XUMHYECKHX JJIEMEHTOB (12/16 u)

Creneuns oxucjaenus. OmnpeneseHne CTeleHU
OKHCJIEHUS 3JIEMEHTOB II0 XUMUYECKOU (DOPMYJIe COo-
enqnHeHusa. Cocrapiienue GopMys OMHAPHBIX COEIU-
HeHUni, oOIMuil crmocod WX HasbIBaHUs. BuHapHBIE
COeINHEHNS: OKCUILI, XJOPUABI, CYJILMUIBLI M IP.
CocraBienne mux ¢opmya. IlpeacraBuresum OKcCHU-
JIOB: BOJia, VIVIEKUCJLINA ra3 1 HeralleHas N3BeCTb.
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IIpencraBuTenu JeTyYnX BOJOPOIHBLIX COEIMHEHMI:
XJIOPOBOJOPOJ U aMMHUAK.

OcHoBaHUsA, UX COCTAB W Ha3BaHUs. PacTBopu-
MOCTH OCHOBaHUU B Boje. Tabauma pacTBOPpUMOCTHA
TUAPOKCUIOB U coJieii B Bome. IlpemcraBurenu ime-
JIouel: TuAPOKCUALI HATPUA, KaIusa 1 Kaabiius. I1o-
HATHE O KAUEeCTBEHHLIX peaknuax. WHIWNKaATOPHI.
N3MeHeHre OKpPacKM MHIMKATOPOB B IIEJOUYHOI
cpene.

Kucaorel, ux cocraB u HaszBanus. Kaaccuduka-
musa xucijoT. [IpegcraBuTen KUCJIOT: cepHaa, COJIA-
Has U a3oTHas. M3MeHeHMe OKpPacKU WHINKATOPOB
B KICJIOTHOH cpeje.

Cosu Kax IPOM3BOLHBIE KHCJIOT 1 OCHOBaHMIT. X
cocTaB M HasBaHHs. PacTBOPMMOCTEL COJIeil B Boje.
IIpencraBuTenn cojiei: XJOPHUA HATPUsSI, KapOOHAT
u (pochar KaaxbIUA.

AmopdHble 1 KpUCTaLINUYeCKIe BelllecTBAa.

MexMomeKyaapHbie B3auMogeicTBuA. THUnbl Kpu-
CTAJNIMUECKUX PeIIeTOK: MOHHAs, aTOMHAas, MoJe-
KyJIdApHaAsaA U MeTaJlInuecKasi. 3aBUCHUMOCTL CBOMCTB
BeIIIeCTB OT TUIIOB KPUCTAJLINUYECKUX PEIleTOK.

BelmecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO
CTpoeH’s. 3aKOH IIOCTOSHCTBA COCTaBa JIJIA BeIlleCTB
MOJIEKYJISIPHOTO CTPOEHUA.

YHucTrle BemecTBa u cMmecu. IIpuMepsl EKUIKUX,
TBEPABIX M Ta3000pasHbIX cMmecedt. CBoiicTBa YwmC-
TBIX BelllecTB U cMmeceifi. Ix cocraB. MaccoBasa u
o0beMHasA O0J1 KOMIIOHEHTa cMecu. PacueTwl, CBA-
3aHHBIE C HCIIOJb30BAHNEM IIOHATUA «IOJII».

Pacuernsie 3agauun. 1. Pacuer MmaccoBoil 1 00'beM-
HOI1 moJieii KOMIIOHEHTOB cMecHU BelrecTB. 2. Borunc-
JIeHre MAacCOBOIi JOJI BeIl[ecTBA B PACTBOPE IIO M3-
BECTHOM Macce PaCTBOPEHHOTO BeIllecTBa 1 Macce pa-
cTBOpUTENA. 3. Belunciaenue Macchbl PacTBOPAEMOTO
BeIl[eCTBa W PACTBOPUTEJIA, HEOOXOANMBIX IJIA IPHU-
TOTOBJIEHUS OIIPeleJIeHHOM MAacchl pacTBOpa C U3-
BECTHOI MAacCCOBOI J0Jiell pACTBOPEHHOT'O BeIllecTBa.

HemoncTpamuu. O0pasiibl OKCHUIOB, KUCJOT, OC-
HOBaHMUI u cojyeii. Mogesan KpUCTAJINUECKUX Pelle-
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TOK XJIOpuAa HATPHWA, ajaMasa, OKCHuIa YIJepo-
ma (IV). BspeiB cmecu Bomopona ¢ Bos3myxom. Ciro-
coObI paszesneHuda cMmeceli. JuCcTuaIaAIMA BOABI.

JlabopaTopHble ONBITHI. 1. 3HAKOMCTBO ¢ 00pas-
IIaMH4 BeIecTB Pa3HbIX KJjiaccoB. 2. Pasnenenue cme-
ceii.

Tema 4
HN3MeHeHUsI, MPOUCXOAAIINE C BelleCTBAMH
(10/13 w)

IlomaTue aBiIeHMI KaK M3MEeHEHUM, IPOUCXOIsI-
IUX C BellecTBaMu. SIBJIeHUA, CBA3AHHBIE C M3Me-
HeHMeM KPUCTAJINYECKOTO CTPOEHUS BeIlleCTBa IIPU
IIOCTOSAHHOM €ero COCTaBe, — (PpU3nUecKue SBJICHU.
duszuueckre SBJIEHUA B XUMHUMU: ITUCTUJISIINA,
KpHUCTAJLIN3AIlNs, BBIITapUBAHNE UM BO3STOHKA Be-
IITeCTB, MeHTPu(yrupoBatue.

SBneHus, cBs3aHHBIEe ¢ MSMEHEHNEM COCTaBa Be-
IITecTBa, — XUMHUecKue peaxkiuu. [IpusHaxu u yc-
JIOBUS IIPOTEKAHUA XUMHUUYECKUX peaknuii. Ilonsarue
00 BK30- W SHAOTEPMHUECKUX PeaKIusax. Peaknum
ropeHus KaK YacTHBIA cJaydail SK30TepMUUECKUX
peakIiuii, IPpoTeKamIuX ¢ BbIJeJIeHIeM CBeTa.

3aKO0H COXpaHeHusa MAacChl BeIlecTB. XUMUUYECKUe
ypaBHeHUA. 3HaUeHNe NHAEKCOB 1 KOd(PUIIEeHTOB.
CocraBiieHNe YPaBHEHUN XUMUYECKUX PeaKInii.

Pacuerbl mo xuMumuecKuM ypaBHeHuAM. Perre-
HUe 3aJjay Ha HaXOMKIeHUe KOJUUYECTBa BeIecTBa,
MACChI I 00'beMa MPOAYKTA PeaKI[NU II0 KOJUUIECT-
BY BeIECTBA, Macce UJau 00beMy MCXOJHOTO BEIITECT-
Ba. PacueTnsl ¢ HCIIOJIb30BAHUEM IIOHATHSA «IOJIA»,
KOT/[a MCXOJHOE BEeIleCTBO JAaHO B BHUJE PAacTBOpA C
3aJaHHOM MAacCOBOI JoJieil paCTBOPEHHOI'O BelllecTBa
WJIN CONEPKUT OIpeHeIeHHYIO JOJII0 IpuMeceii.

Peaknuwu pasnaoxenus. IlousaTue o cKOpoCcTH Xu-
MuuecKkux peaknuii. KaraausaTopbl. @epMeHTHI.

Peakmnuu coenunenus. Katanutuueckue u HeKa-
TanuTuueckue peaknuu. O6patumbie m HeobpaTu-
MbIe PeaKI[uu.
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Peaxnum zamerreHnsi. SJIeKTPOXUMUYECKUT P
HANpPSKEHUN MeTaJlJIOB, ero HCIIOJb30BaHHUE MIJIs
IIPOTHO3UPOBAHUS BO3MOYKHOCTU MPOTEKAHUA PeakK-
OUi MeXIy MeTalIaMd M pacTBOpaMu KHUCJOT. Pe-
aKIUM BBITECHEHUS OJHUX METAJJIOB M3 PACTBOPOB
WX COJIeH IPYTUMU MeTaJJIaMu.

Peaxnuu oomena. Peaxkiiuu HeliTpaausanuu. Yc-
JIOBUS IPOTEeKaHUA peakiinii obMeHa B pacTBOPax Mo
KOHIIA.

Tunbel XWMHUECKHUX peaKmuii (110 HOpPU3HAKY
«UHCJIO U COCTaB MCXOJHBLIX BEIeCTB UM HPOAYKTOB
peakmuu») Ha OPUMepe CBOUCTB BOAbI. Peakiusa
pasyiosKeHus — BJIEKTPOJN3 BOAbI. PeaKnuu coenu-
HeHUIsS — B3auMOJelicTBUe BOAbI C OKCULAMU METAJI-
JIOB U HeMeTaJJIoB. IloHATHE «TUAPOKCUALI». Peak-
IUN 3aMeIleHus — B3auMOJeficTBMe BOJALI C
IIIeJIOYHBIMUY M II€JIOYHO3€MEJIbHBIMU MeTaJlJiaMU.
Peakmuu oOMeHa (Ha mpuMepe rIApoJinia cyJIbhuma
AJIIOMUHUA U KapOuaa KalbIlusd).

Pacuernrie 3amaum. 1. BerumciieHume mo XUMWU-
YeCKMM YPaBHEHUAM MACCHI MJIH KOJHMUYECTBA Bellle-
CTBAa II0 M3BECTHOM Macce MM KOJUUECTBY BeIllecTBa
OJHOTO M3 BCTYIAIOIIUX B PEAKIIHIO BEIeCTB WJIU
MIPOAYKTOB peakiuu. 2. Bolunciaenne Maccsl (KOJIH-
YyecTBa BeIlecTBa, 00beMa) IPOAYKTA PeaKIluM, eCIn
M3BECTHA Macca MCXOJHOI'0 BEIIeCTBAa, CONEPIKAIIero
OIpeJe/IeHHYIO [HOJII0 mpuMeceii. 3. Berumcienue
Macchl (KOoJmuecTBa BeIecTBa, 00beMa) IIPOAYKTa
peakIuu, ecjii U3BeCTHA Macca pacTBopa 1 MaccoBas
JTOJIST PACTBOPEHHOTO BEIeCTBA.

Hdemoncrpamuu. Ilpumepsl ¢Qusmyueckux dABJe-
HUN: a) muaBjeHue mapaduma; 0) BO3TOHKA mojaa
nay 0eH30MHOU KMCJIOTHI; B) PAaCTBOPEHMWE IIepMaH-
ragaTta Kajaus; r) guddysusa IYIIUCTHIX BEIeCTB C
ropsIeil JIaMIIOUKY HaKaJduBaHuA. IIpumepnl xu-
MUYeCKUX ABJEHHUI: a) TopeHue Maruus, gocdopa;
0) B3amMoOAeNCTBUE COJAHON KMCJIOTHI C MPaMOPOM
WJIX MeJIoM; B) moJydeHue ruapokcmuaa menu (II);
I') pacTBOpeHN’e IIOJYUYEeHHOIO TUAPOKCHUIa B KHCJIO-
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Tax; n) Bzaumogeiicteue okcuga meau (I1I) ¢ cepuoii
KIMCJIOTOI IPpY HarpeBaHNUN; €) pasjioKeHe IIepMaH-
ragaTta KaJusd; »K) B3auMojelicTBue pas3baBIeHHBIX
KIMCJIOT C MeTAJLJIaMM; 3) Pa3jIosKeHre IePOKCHIa BO-
IOpoa; 1) 3JIeKTPOJIN3 BOIbI.

JlabopaTopHbie ombIThI. 3. CpaBHEHNE CKOPOCTHU
MCIapeHUs BOALI U CIIMPTA 10 NCUe3HOBEHUIO UX Ka-
mejapr Ha (PUILTPOBaJbHOM Oymare. 4. OKuciaeHue
Meau B IIJIaMeHUN CIUPTOBKU UMW ropeaku. 5. Ilo-
MYTHEHWE M3BECTKOBOM BOABI OT BBIALIXaeMOTO yT-
Jekucyoro rasa. 6. IToayuenme yriieKmcaoro rasa
B3auMO/JeicTBEeM COIbI 1 KHCJOTHI. 7. 3aMellleHHue
Menu B pacTBope xJjgopuzga menu (1) :xemesom.

Tema 5
HIpakTukym Ne 1
IIpocreiiline onepanmuu ¢ BeIeCTBOM (5/5 u)

1. ITpaBuia TexHuUKK 06e30macHOCTH Hpu padboTe
B XUMHUYeCcKOM KabuHere. IIpremMsbl oOpalljeHU ¢ Jia-
OopaTOpPHBIM OOOpPYAOBaHMEM M HarpeBaTeJbHLIMU
npubopamu. 2. HabaroeHA 3a USMEHEHUAMM, IPO-
NCXOIAIIMMU C TOPAIIeH cBeuoil, U MX OIMCAHUE.
3. Ananus mouBsl U BoAbl. 4. IIpu3HaAKM XUMHUUe-
cKUX peaknuii. 5. [Ipurorossenue pacTBopa caxapa
U OIIpefieJiIeHre MacCOBOIi IO er0 B PACTBOPE.

Tema 6

PactBopenue. PacTBopsl.
CBoiicTBa pacTBOPOB JIEKTPOJIHUTOB (18/26 u)

PacrBopernne Kax (PU3UKO-XMMHUYECKUH IIPO-
necc. IloHATHE 0 rmapaTax W KPUCTAJJIOTHAPATAX.
PactBopumocTs. KpuBble pacTBOpMMOCTH KaK MO-
JIeJIb 3aBUCUMOCTY PACTBOPUMOCTHU TBEPABLIX Be-
IIeCTB OT Temueparyphbl. HachkIllleHHBIE, HEHACHI-
IIfeHHbIe I IIePeCHII[eHHbIe PACTBOPLI. SHAUeHUe
PacTBOPOB AJIA IPUPOILI U CEJILCKOTO X03AMCTRA.

ITonsaTue 06 2JEeKTPOJUTHUUECKON AUCCOIMAIINN.
ANEeKTPOJUTHI U HEIJIEKTPOJIUTEI. MeXaHu3M AMCCOo-
YAy 3JeKTPOJINTOB C PA3JIUYHBIM TUIIOM XWMU-
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yecKo# cBA3U. CTeleHb 3JIeKTPOJIUTUYECKOH TUCCO-
muanuu. CuabHbIe U caabble 3JIeKTPOJJIUTEI.

OCHOBHBIE IIOJIOMKEHHUS TEOPUHU DJIEKTPOJIUTHUE-
ckoii gucconuainuu. VoHHBIE ypaBHEHUS PeaKITHI.
YcioBus IpoTeKaHUs peaKIiny oOMeHa MeKIY DJIeKT-
poauTaMu 70 KOHIA B CBETe MOHHBIX ITPEACTABICHMH.

Kiaccupuraimsa noHOB U X CBOMCTBA.

Kucnorel, ux xaaccudpuranua. Jucconmuanusa Kuc-
JIOT U UX CBOMCTBA B CBETE TEOPUHU DJIEKTPOJUTITUE-
cKoll nuccornmarnuu. MoJjieKyJiApHble U MOHHBIE YPaB-
HEeHUs peakIuii KucJOT. BzamMmojeiicTBue KIUCJIOT
C MeTalJaMi. JJEKTPOXUMUUECKUN DAL HaIpssKe-
HUHI MeTaJLIoB. B3aumMogelicTBre KHCJIOT C OKCHIA-
MU MeTaJLJIOB. B3amMopelicTBHe KHCJIOT C OCHOBA-
HUAMU — peaknus HelTpaamsanuu. Bsaumomeii-
CTBHE KHCJIOT C coyiiMu. Mcmosib3oBaHue TaOJHIIbI
PAcTBOPUMOCTH IJA XapaKTePUCTHUKU XUMUUECKUX
CBOMICTB KICJIOT.

OcHoBaHUs, UX KJaccupuiraiua. Juccornains
OCHOBaHUM M UX CBOMCTBA B CBETE TEOPUU DJIEKTPO-
JUTUYECKON Iuccoimanuu. BsauMogelicTBUE OCHO-
BaHUMA C KMCJIOTAMM, KHUCJIOTHBIMU OKCUJAMU U CO-
Jgamvu. Mcnoab3oBaHue TabaUIlbl PACTBOPUMOCTY AJIs
XapaKTePUCTUKN XUMUUYECKUX CBOMCTB OCHOBaHMIA.
PasyoxkeHne HepacTBOPHMMBIX OCHOBAHWII IpPH Ha-
rpeBaHuNU.

Cosn, ux KjaccupuKaIlua M OUCCOIUAIIUS Pas-
JUYHBIX THUIIOB coJieii. CBolicTBa coJjieil B cBeTe Teo-
puM SJIEKTPOJUTHUYECKON Auccomuanuu. BsamMmo-
IelicTBHUe COJIel ¢ MeTajlJIaMU, YCJIOBUA IPOTeKAHM
9TUX pearIuii. BlaumomeiicTBue cojieii ¢ Kucora-
MH, OCHOBAHUSIMU 1 coJaMu. Vcmosb3oBaHue Tab-
JIUILI PACTBOPUMOCTH JJIA XapaKTePUCTHUKU XHMU-
YeCKUX CBOMCTB COJIEH.

O6o00611IeHNe cBeJleHU 00 OKCcuAax, UX Kaaccudu-
Kalluy 1 XUMUYECKNX CBOHCTBaX.

T'enernueckue psabl METAJLJIOB W HEMETAJLIOB.
l'emeTnueckas cBA3HL MEXKAY KJaccaMy HeOpraHmuye-
CKUX BeIlecTB.
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OKHUCIUTeILHO-BOCCTAHOBUTEILHEIE peakiiuu. OKuc-
JIUTEJIb 1 BOCCTAHOBUTEJb, OKUCJIEHNE U BOCCTAHOB-
JIeHue.

Peaxnium monHOrOo 0OMeHa M OKMCJIUTEIbHO-BOC-
CTaHOBUTEJbHBIe peaKnuu. CocTaBiieHHe ypaBHe-
HUN OKUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUN Me-
TOOOM BJIEKTPOHHOTO 0ajyamca.

CBoiicTBa IPOCTHIX BEIeCTB — METAaJIJIOB ¥ HeMe-
TaJIJIOB, KKUCJOT U COJIEH B CBETe IIpeACcTaBJIeHU 00
OKHCJINTEJbHO-BOCCTAHOBUTEJIBHBIX IIPOIleCCax.

Hemoucrpanuu. VcribiTanne BelllecTB 1 X PACTBO-
POB HA dJIEKTPOIIPOBOAHOCTH. [[BMiKeHME OKpallleH-
HBIX MOHOB B 9JIEKTPUYECKOM II0ojie. 3aBHUCHMOCTDH
9JIEKTPOIIPOBOAHOCTH YKCYCHOM KMUCJIOTEI OT KOHIEHT-
panuu. BsaumopmeiicTBue ITMHKA C CEPOM, COJISAHON
Kucyoroint, xjopumom wmenu (II). I'operHme maramsa.
BszaumopeiicTBre XJIOPHOM 1 CEPOBOAOPOIHOI BOALI.

JlaGopaTopHble ombIThI. 8. Peakiiuu, xapakrep-
HbIe IJIs PACTBOPOB KMCJIOT (COJIAHOI MM CepPHOI1).
9. Peakiiuu, xapaKTepHbIe IJIA PACTBOPOB Ieoueii
(rupporcuoB HaTpua uiau Kaausa). 10. [lomyuenue
M CBOICTBAa HEPaCTBOPHMOT'O OCHOBAHU’S, HAIIPHUMED
ruaporcuga meam (II). 11. Peaknuu, xapakTepHbIe
JIJIsT PACTBOPOB coJiell (Hampumep, A XJOPuma Me-
au (IT). 12. Peaxkiiuu, XxapakTepHbIe IJs1 OCHOBHBIX
OKCHJOB (HalIpuMep, AJd OKcuga Kaabrus). 13. Pe-
aKIuM, XapaKkTepHbIe s KHUCJIOTHLIX OKCUAOB (Ha-
IpuMep, IJA YIJIEKUCJIOTo rasa).

Tema 7
IIpakTukym Ne 2
CBoiicTBa pacTBOPOB 3JEKTPOJJIUTOB (2/4 y)l

6. MouHble peaKiiuu. 7. YCIOBUSA IPOTEKAHUA XI-
MUUYECKUX PeaKIUi Me)XIy PacTBOPaAMU 3JIEKTPOJI-
TOB 70 KoHIla. 8. CBOIICTBA KIUCJIOT, OCHOBAHUI, OKCH-
OB U cojieii. 9. PellieHue sKcleprMeHTAIbHBIX 3a7aU.

1 TIpm 2 u B HEZENIIO IPOBOAATCA TOJILKO IPAKTHYCCKHE
paboTer 8 m 9.
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Tema 8
ITopTpeTHas rajepess BeITUKUX XHMMUKOB (— /6 u)

IloBTOpenue marepuaa 8 Kjgacca — OCHOBHBIX
MMOHATUHN, 3aKOHOB M TEOPUH Uepe3 3HAKOMCTBO C
JKU3HBIO U [OeATeJbHOCTBIO YUYEeHBIX, OCYIIeCTBUB-
IMUX UX OTKPBITHE.

Tema 9
YueOHbIE dKCKYPCUHU (— /4 u)

ArpoxumiadbopaTopus, anTeKH, MECTHOe IIPOM3-
BOJICTBO.

9 KJACC
(2/3 u 6 Hedento; 6cezo 68/102 u)

IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca
8 Kkimacca u BBemeHue B Kypc 9 Kiacca (6/7 u)

XapakTepuCTHKA 9JIEMEHTA 110 ero MOJOKEeHUIO B
MMEPUOAUYECKON CHUCTEME XHUMHUYECKUX JJIEMEHTOB
. . MengeneeBa. CBoOCcTBA OKCUIOB, KUCJOT, OC-
HOBAHUU U COJIeli B CBETE TEOPHUU DJIEKTPOJUTHIUE-
CKOI AucCcOoIuaIuy U IPOIECCOB OKMCIEHUI-BOCCTA-
HOBJIeHUsd. ['eHeTMuecKMe PAABI MeTajlja U HeMe-
Tajaa.

IlomaTme o mepexomHBLIX 3JieMeHTax. AmdoTep-
HOCTB. 'eHeTUYEeCKUH PAJl IePEeXOTHOTO 3JIEMEHTA.

IlepuognmuecKuil 3aKOH U MepPUOIUUECKAasS CHCTe-
Ma xuMuuecKux sjiemeHToB 1. 1. MeHgeneeBa B cBe-
Te YUeHUA O cTpoeHnu aromMa. Ix 3HaUeHMeE.

JlabopaTopHbIii onbIT. 1. [Tonyuenue rugpoxcu-
a MMHKAa U UccJieJOBaHUeE eTr0 CBOMCTB.

Tema 1
Meranuasl (15/23 u)

Ilono:xeHUEe MeTaJJIOB B IEPUOAUUYECKON CHCTEME
xuMundeckux aynemeHToB 1. 1. MengeneeBa. MetaJi-
JuYecKas KpPHUCTAJJINUYecKas pelleTKa W MeTaJIJIu-

16



yeckaa XuUMHueckad cBA3b. OOmue dusnuecKkue
cBolicTBa MeTa 0B, CIjiaBbl, UX CBOMCTBA M 3Hauye-
Hue. XUMHUUYECKHUEe CBOMCTBA METaJIJIOB KaK BOCCTa-
HOBUTEJEH. JJIeKTPOXUMUUYECKUN PAN HAIIPAKEeHUNA
MEeTAaJIJIOB M ero MCHIOJIb30BaHHte IJs XapaKTepIcC-
THUKYU XUMHUYECKHX CBOMCTB KOHKPETHBIX METAJLJIOB.
CrmiocobbI MOJIyYeHUA MeTaJJIOB: THUPO-, TUAPO- U
JIEKTPOMeTALIyprusa. Kopposus MeTajjioB M CIIO-
coOBI OOPHOEI ¢ HElA.

O6mad XapaKTepUCTHKA II[eJIOYHBIX
MeTaJaJo B. Merannsl B mpupoge. O01me cuoco-
0b1 ux mosydeHusa. Ctpoenme aTtomoB. IllemouHbIe
MeTaJlJIbl — IIPOCThI€ BeIecTBa, UX (PU3WUECKUue U
XIMUYECKUe CBOMCTBa. BakHelIlne coeIUHEHUS
IITeJIOUHBIX METAJIJIOB — OKCHUABI, THAPOKCUILI 1 CO-
au (XJopumabl, KapOOHATHI, CyJab(aTbl, HUTPATHI),
MX CBOMCTBA U MPUMeHeHNe B HAaPOJAHOM XO03slicTBe.
Kanuiiabeie yaobpesns.

Of0maa xXapaKTepHUCTHUKA DJIeMeHTOB
raniaBHOU noarpynnsl Il rpymnnsl. Crpoerue
aromoB. IllemounozeMeNbHBIE METAJLIBI — ITPOCTHIE
BeIllecTBa, UX (pU3HNUYeCKle M XMMHUUYeCKHe CBOMCTBA.
Baxzeiiimue coequHEHUS IIEJOUYHO3EMEJbHBIX Me-
TAJJIOB — OKCHUIbI, TUAPOKCUILI W COJU (XJIOPUIBI,
KapboHATLI, HUTPAThI, CyJab(aTel U (QochaTsl), UX
CBOICTBA U IPUMEHEeHe B HapOAHOM XO03sICTBe.

A 110 wmuun i Crpoenue aToma, PusnuecKue
1 XHMHWYEeCKIe CBoiicTBa mpocToro Beirectsa. Co-
eIVUHEeHUA AJIOMUHUA — OKCHUJ W THUAPOKCHUI, UX
aM@poTepHLIA XapakTep. BarkHeHIne coJM aJIOMU-
HuA. [IppMeHeHVEe aTIOMUHUA 1 €70 COeIUHEHU .

WK e 1 e 3 0. Crpoenune aroma, pusuuecKue 1 Xu-
MHuUYecKue CBOIiCTBa IMPOCTOTrO BellecTBa. I'eHeTmue-
ckue pagsl Fe?t u Fe3*, KauecTBeHHBIe peaKIuy Ha
Fe?t u Fe3". BakHelimue cosu »Kejes3a. 3HAUEHUe
JKeJjiesa, ero CoOeIMHEeHWH U CIJIABOB B IPUPOJe 1 Ha-
POIHOM XO3MCTBE.

HemoucTrpanuu. O6pasiibl IIEJOUYHBIX U IIEJI0Y-
HO3eMeJILHBIX MeTaaoB. O0pasipl cuyiaBoB. Baau-
MOJeHCTBUEe HATPHUA, JUTHUS W KaJbIIUA C BOJOH.
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BsaumopeiicTBue HATPUS WM MATCHUS C KUCJIOPOIOM.
BsaumogeiicTBre MeTaaoB ¢ HeMeTaaiaaMu. Iloiy-
yeHmre ruapokcuaos sxemaesa (1) u (I1I).

Jla6opaTopHbie ombIThI. 2. O3HaKOMJIEHUE C 00-
pasmamMu MeTasioB. 3. BsaummogeilicTBrie MeTaJLIOB
C pacTBOpaMu KHCJIOT U coJeii. 4. O3HaKoOMJIeHUE
c oOpasiaMu IPUPOAHBLIX COeTUHEHUN: a) HaTPUT;
0) KaJIbIuA; B) aJJIOMUHUS; T) Kejesa. 5. Ilosryuenue
THIPOKCUIA AJTIOMUHUSA U €0 B3aMOIeliCTBHE C PacT-
BOpaMM KHCJIOT U Inejoueii. 6. KauecTBeHHBIE peak-
nuu Ha noHbl Fe?t i Fed*,

Tema 2
IIpakTurym Ne 1
CBoiicTBa METAJIJIOB M MX COeTUHEHMIH (3/3 u)

1. OcyimecTBiIeHe IEIIOYKN XUMUUYECKUX IIpe-
Bpallienuii Mmetajios. 2. Ilosyuenue u cBoicTBa co-
eINHEeHUN MeTaJJIOB. 3. PellleHue sKcIepUMeHTAaIb-
HBEIX 3aJau Ha pacHo3HaBaHMWe U IIOJyUYeHMe Be-
IIeCTB.

Tema 3
HeMmeTanasl (23/28 4)

Ob6mias xXapaKTePUCTHUKA HEeMeTaJJIOB: II0JIOXKe-
Hue B mepuonmyeckoir cmcreme [I. . Mennene-
€Ba, 0COOEHHOCTU CTPOEHUS aTOMOB, DJEKTPOOTPH-
IIaTeJbHOCTL KaK Mepa «HEeMEeTAJNJIUUYHOCTH», P
9JIEKTPOOTPHUIIATEeILHOCTH. KpucTalinuecKkoe CTPo-
eHMe HeMeTaJIIOB — IIPOCTBLIX BeIecTB. AJLJIOTPO-
nua. PusnuecKue cBoiicTBa HeMeTasJIoB. OTHOCH-
TEJbHOCTDH HOHATUHN « METAJJI», « HEMETaJJI» .

B o 1o p o x. Ilono:xkenue B mepuoguMUecKOii CHcC-
TeMe xuMmnuyeckmx sjaemeHToB [l. WI. Menpgeseesa.
CTpoenne aToMa 1 MOJIEKYJIbl. PusnuecKrie U XMMI-
YyecKMe CBOMCTBa BOJOPOJA, €ro IMOoJyUeHNe U IPHU-
MeHeHUe.

Of0masgs xXapaKTepuUCTHUKAa raJIoOTeHOB.
Crpoenme aromoB. IIpocThie BemiecTBa, ux (pusu-
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yecKkue U XuMHUecKue cBoiicTBa. OCHOBHBIE COemu-
HEeHUWSA TajJoreHOB (TaJIoTeHOBOJOPOIBI U TAJIOTEHU-
IbI), UX cBoiicTBa. KauecTBeHHAs peaKIusa Ha XJIO-
pun-noH. KpaTtkue cBemeHus o xJjope, opome, gTope
u uoje. IlpuMeHeHMe TaJIOT€HOB M MX COEIMHEHMH
B HAPOJHOM XO3HCTBE.

C e p a. Crpoenue aToma, aJJIOTPOINUS, CBOMCT-
Ba W IIpUMeHEeHUue POMOMYecKou cepbl. OKCHUIBI ce-
pet (IV) u (VI), ux moaydenue, CBOMCTBA U IIPUMe-
Henme. CepoBoOpoAHAs U CEPHUCTAA KHUCJIOTHI.
CepHada KHUCJOTa U €e COJU, UX IPUMeHeHle B Ha-
pomHoM xo3aiicTBe. KauecTBemHasaA peaKIusa Ha
cyiabdar-muoH.

A 3 o 1. CrpoeHne aTomMa U MOJIEKYJIbI, CBOMICTBA
IIPOCTOT'O BelllecTBa. AMMUAK, CTPOEHUE, CBOMCTBA,
moayueHue u mpuMmenenue. Coau aMMOHUA, UX CBOM-
ctBa u npumenenue. Oxcuanl azota (II) u (IV). Asor-
Hasd KHCJIOTa, ee CBOWCTBA U mpuMeHenne. HurpaTsl
¥ HUTPUTBI, TPo0JieMa UX COAEPKAHUSI B CEIbCKOX0-
3ANCTBEHHOH IIPOAYKIIMK. A30THBIE YA00peHnd.

® o c @ o p. Crpoenue aToma, aJlJI0TPOIIUI, CBOII-
cTBa 6esioro 1 KpacHoro (ochopa, nx mpuMeHEHUE.
OcHoBHBIE coequHeHUA: oKcup (ochopa (V), opro-
dochopuas Kucyora u pocharel. PochopHbIE YI00-
peHus.

Yraepona. CrpoeHwme aroma, AaJJIOTPOIUSI,
CBOMICTBA AJIJIOTPOIHBIX MOAU(MPUKAIIUN, TPHUMeEHEe-
aue. Okcunel yriaepona (II) m (IV), ux cBoiicTBa 1
npuMeHeHne. KauecTBeHHAA peakIus Ha YIJIEKUC-
Jabrit ra3. KapOoHaThI: KaJgbIUT, COMa, ITOTAIIl, UX 3HA-
YyeHUe B IPUPO/Ie U KU3HU UejioBeKa. KauecTBeHHAasA
peakIiius Ha KapOoHAaT-UOH.

Kpemuuii. Crpoenne aroma, KpuUCTAJINYe-
CKMII KpeMHUI, ero ¢cBoMcTBa U npuMeHenne. OKcus
kpemuuda (IV), ero npupongabie pazHoBugHocTu. Cu-
JUKAaThl. 3HaUEeHNE COeTUHEHUN KPEeMHUS B *KUBOU
U He:XuBOUM npupojne. IIoHATHME 0 CUIIMKATHOU TTPO-
MBIIIJIEHHOCTH.

Hemouctpamnuu. O0pasIibl TaJOTeHOB — ITPOCTHIX
BelllecTB. BaamMojgeiicTBue TrajJIOTeHOB C HaTpUeM,
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amoMuHEreM. BriTecHeHMe XJIOPOM OpoMa MM Moja
13 PACTBOPOB UX COJIEH.

BsaumogeiicTBre cephl ¢ MeTaIIaMU, BOJOPOAOM 1
KHCJIOPOIOM.

BzaumogeilicTBue KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTHI C MeJbIO.

ITorsomienue yriaeM pacTBOPEHHBIX BEIIECTB MU
rasoB. BoccraHoBiIeHVE Menu W3 ee OKCHUAA YTJIEM.
O6pasnpl IPUPOSHBIX COEAMHEHHII XJopa, Cephl,
dochopa, yriaepoma, kpemuus. O0pasibl BasKHEMH-
IIUX JJIS HAPOAHOI'0 XO3AMCTBA CYJAb(PaToB, HUTPA-
TOB, KapboHaToB, pocharoB. OOpas3IbLl CTEeKJIa, Ke-
paMuKu, IleMeHTa.

JlaGopaTopHbIe OmbITHI. 7. KauecTBeHHas peak-
nusa Ha XJopuA-moH. 8. KauecTBeHHaA peakIusa Ha
cyabpar-uoH. 9. PacmosmaBanue cojieili aMMOHMUS.
10. ITonryueHne yriaeKuCJIOTO Ta3a M ero pacliio3Ha-
BaHme. 11. KauecTBeHHass peaKlusd Ha KapOoHAT-
noH. 12. O3HakoMJIeHUE C IIPUPOIHLIMU CHUJIMKATA-
mu. 13. O3HaKOMJIeHNE C IPOAYKIIMEH CUINKATHOM
IIPOMBIIIJIEHHOCTH.

Tema 4

IIpakTukym Ne 2

CBoiicTBa HEMETaJJIOB M UX COeTNHEeHUH
(3/3 )

4. PerieHue sKcIepUMeHTAJbHBIX 3aau II0 TeMe
«ITogrpynma Kucaopoza». 5. PelieHme sKcmepu-
MEHTaJbHBIX 3amau mo Teme «Iloarpymmnbl azora u
yraepona». 6. Ilonyuenue, cooupaHue 1 paciosHa-
BaHUeE I'a3oB.

Tema 5
Opraanueckue coeuHeHUs (10/14 4)

BemrecTBa opranmmueckue M HeopraHUUYeCKUe, OT-
HOCUTEJLHOCTDh IIOHATHUS <«OpPraHiuyecKlue BeIecT-
Ba». [IpmumHBEI MHOT000pasus OPraHUYEeCKUX COemu-
HeHnli. XUMUUYECKOe CTPOEeHEe OPTaHUYECKUX COeIH-
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HeHuii. MojeKkyJapHble U CTPYKTYpPHBIE (hOpMYJIbI
OpraHNYEeCKUX BEIeCTB.

Meran u araH: cTpoeHme MoJieKyJa. ['opeHme me-
TaHa u aTaHa. [lerugpupoBaHue sTaHa. [IpumeHeHne
MeTaHa.

XuMuuecKkoe CTpPOeHME MOJIEKYJbI JTUJIEHA.
HBoitHaa cBaA3b. B3auMogelicTBUe aTUJIeHA ¢ BOJOM.
Peaknuu monumepusanum stuieHa. [loaustunen u
ero 3HaUYeHUe.

IlonsaTue o mpemeabHBIX ONHOATOMHBIX CIIMPTaX
Ha IIpUMepax MeTaHoJia W 3TaHoJia. TpexaToOMHBIN
CIIUPT — TJINIePUH.

ITonarue o6 anmpaerugax Ha IMpUMepe YKCYCHOTO
anbaeruna. OKucaeHUe aJbIeruia B KUCJIOTY.

OnHOOCHOBHBIE IIpe/ie/ibHbIe KaPOOHOBBIE KUCJIO-
THI Ha IIPpUMepe YKcycHO# KuciyoTel. Ee cBoiicTBa n
npumeHeHue. CTeaprHOBasA KHCJIOTA KaK IIpejacTa-
BUTEJb KUPHBIX KAPOOHOBHIX KUCJIOT.

Peakmnuu srepuukanum U MOHSATHE O CIOMKHBIX
sdpupax. JKupsl Kak ciio:kHBIE 3(UPHI TJIHIEpUHA
U JKUPHBIX KUCJIOT.

ITonarue 06 ammHOKUCIOTaX. PeakIimy moJTMKOH-
IeHcaluu. BejlKu, UX CTpOeHUEe M OMoJorndyecKas
PpoOJib.

ITousaTue 06 yrieBomax. I'oxos3a, ee cBoiicTBa
u sHaueHme. Kpaxmasa u mesrtososa (B CcpaBHEHUN),
ux Omosormueckas poJb.

HemoHcTpammuu. Mogeau MOJIEKYJT MeTaHa U JIPy-
TUX VIJVIEBOAOPONOB. BaaumopelicTBue 5TujieHa C
OpOMHO# BOJIOI M PaCcTBOPOM HepMaHTaHaTa Kajaud.
OO0pagIisl aTamosa u IauleprHa. KauecTBeHHAA peak-
IUsI Ha MHOTOATOMHBIE cmupThl. IlosmyueHue ykcyce-
HO-3THUI0BOrO 3dupa. OMbLIeHNE Kupa. B3aumomeii-
CTBHUE TJIIOKO3BI C aMMHAYHBIM PACTBOPOM OKCHUIA
cepebpa. KauecTBenHasa peakius Ha KpaxmaJ. Jloka-
3aTeJIbCTBO HAINUYUA (DYHKIIMOHAJBHBIX TPYII B pac-
TBOpPaX aMHHOKMUCJIOT. I'opeHne 6eJIKOB (IIIePCTH MJIN
MITUYbUX TepbeB). IIBeTHBIe peakIiuu OEJTKOB.

JlaGopaTopHbIe ombIThI. 14. MI3TOTOBICHTE MOE-
Jeii MoOJIeKyJI yriieBogopoaoB. 15. CeoiicTBa riuiie-
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puna. 16. BzaumopeiicTBre I'IIOKO3BI ¢ TUAPOKCUIOM
menu (IT) 6e3 HarpeBaHuA 1 mpu HarpeBaHuu. 17. Baa-
nMoeicTBIE KpaxMaJja ¢ MOJ0M.

Tema 6
O0o01IeHe 3HAHUM 10 XMMUH
3a KypC OCHOBHOM IIKOJIBI (8/12 u4)

PusuuecKuil CMBICI IIOPSAIKOBOI0 HOMEPAa 9JIeMeH-
Ta B IEPUOINUECKON CUCTEME XUMUYECKUX BJI€MEHTOB
. . MeHzeeeBa, HOMEPOB epuoAa 1 IPyNIbI. 3a-
KOHOMEPHOCTU N3MEHEHUs CBONCTB 5JIEMEHTOB U UX
coeIMHEHNII B IMepuojax M I'pyIIlax B CBeTe IIpej-
CTaBJICHUH O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HaUe-
HUe IIePUOINYECKOT0 3aK0oHa.

Tunel XUMUUYECKUX CBA3EH U TUIIBI KPUCTAJIINYe-
CKHX penieTok. B3amMoCBs3b CTPOEHUS U CBOICTB
BeIIeCTB.

Knaccupuranmusa xuMuUUecKUX peakIdil o pas-
JUYHBIM IpU3HaKaM (YHCJIO M COCTAB pearupyio-
X 1 00pasymoIuXCcs BeIlleCTB; TeIlJIOBOM s3PdeKT;
HMCIIOJIb30BaHME KaTaJn3aTopa; HalpaBeHne; u3sMe-
HeHIe CTeleHel OKICIeHIsI aTOMOB).

IIpocThie u ciioKHBIE BelecTBa. MeTajJabl U He-
MeTaJLIbl. ['eHeTnUecKue PSAAbl MeTaJjia, HeMeTaLia
u nepexoauoro metasaa. Oxkcuasl (OcHOBHBIE, aMdO-
TepHbIe W KICJOTHBIE), T'HMAPOKCHUABI (OCHOBAHUII,
amM@oTepHbIe TUAPOKCUILI W KUCJOTHI) U COJIH: CO-
cTaB, KJaccu(puranusa u obIre XUMuYecKnue CBOM-
CTBa B CBETE TEOPUU JIEKTPOJUTHUUECKOIH JHCCOIIU-
anuy YW IIPeACTaBJIEHUUM O IIPOIleccaxX OKMUCJICHUSI-
BOCCTAHOBJIEHU A.

Tema-Mmoagyab (3JXIEKTUBHBI I Ky PC)
XuMHUYeCKHe BeleCTBA B CEJIbCKOM XO03dMCTBE
(peKoMeHayeTCs AJIA CeJbCKUX MIKOJI) (— /12 u)

OcHOBHBIE HaIIPABJIEHUA XWMHUBAIUU CEJIHCKOTO
xX03dMCcTBa.

Pacrenusa u mouBa. MuHepajsibHOe IHTaHMUE pac-
Teuuii. IloHATHE 0 IOUYBEHHOM HOTJIOMIAIOIIEM KOM-
IJIeKce.
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Ynoopenus u ux Kjaaccuduraiusa. Opranmueckue
yI0OpeHUs: capoIiesb, Topd, HaBo3 1 Ap. MuHepayb-
HBIe ymoOpeHUs, mX KJjaaccupuranmsa. BaskHeiirue
KaJIUIiHbIe, a30THBIE U (ochopHbIe yanoopeHusa. MukK-
poynobpenus. IIpodaemMbl BuIpaIliBaHUA 3KOJOTHUe-
CKH YMCTOM CEJIbCKOXO03SIMCTBEHHON ITPOAYKIIHIM.

XuMnuecKHre cpejcTBa 3aliuThl pacteHnuii. Ilec-
TUIUABI, WX KJaccuUKalusd, BaKHeHWIIue IIpes-
craBuTesn. TexHUKA 0€30IaCHOCTH TPU HCIIOJB30-
BaHUH IECTUIIUIOB B CEJILCKOM XO03AMCTBeE.

CTuMyISTOPHI POCTA U TLJIOAOHOIIIEHUSA PACTEHUH.

Hcnosb3oBaHME BEIIeCTB B KOPMOBBIX pallMOHAX
SKMBOTHBIX.

Xumnueckasa wMeamopanusa mmouB. H3BecTKoBa-
Hue. 'unicoBanue.

XumMusanusa ceJbCKOT0 X03ANCTBa 1 MYyTU pelile-
HUSA ITPOJAOBOJIbCTBEHHOM ITPOGJIEMBI.

IIpo6iema 3amuTHl OKPYIKAIOIIEN Cpeabl OT Be-
IIIECTB, IPUMEHAEMbIX B CEJIbCKOM X03AMUCTBE.

HemoncTpanuu. KolneKuyu opraHn4ecKux U MU-
HepaJbHBIX yaoopeHuii. O0pasiibl MUKPOYLOOPEHMIA.
Konneknmum pasanyHBIX IecTUNHUAOB. KojaaeKmun
CTUMYJIATOPOB POCTA U ILJIOJOHOIIIEHUS PACTeHUIM.

JlabopaTopHsie onbIThl. 1. Biaumanue wMuHe-
PanbHBIX YAOOPEHUIT HA POCT ¥ PAa3BUTHE PACTEHUN.
2. OsmaxkoMeHHne ¢ oOpasiaMu PasJandHbIX yao0Ope-
HUM u nectunugoB. 3. CpaBHeHHe [OelCTBUS pas-
JUYHBIX VIOOPEHUN Ha coepKaniie HUTPATOB 1 HU-
TPUTOB B ILJIOJAaX 1 OBOIAX.

Tema-MoayJaAb (3XJEKTUBHBIU Ky DC)
XuUMHSA U IKOJIOTUSA
(pexomMeHayeTCA OJISI TOPOACKHUX IIKOJ) (— /12 u)

OcHOBHBIE MOHATHUS YKOJIOTHHU: cpela OOMTaHUS,
dKoOJIOTHUeCcKHe (PaKTOpPhl, Orocdepa 1 ee OCHOBHBIE
sjmeMeHThI. YesoBek u O0mocdepa. YPOBHU 9KOJOTH-
YeCKHUX NIPo0JeM: JIOKAJbHLINA, PerMOHAJIbHEIHA, TJIO-
baapHBIA. B3anMocBa3h sxooruu u xuMun. CBa3b
OOHATUHA «XUMHUUYECKUHN dJeMeHT», «BeIecTBO»,
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«XUMHUYeCKasd PeakIua» C SKOJOTMUYECKUMU ITOHS-
TUSIMU.

IIpuponuble M aHTPOIOTeHHBIE MCTOUYHUKU Be-
IIeCTB — 3arpA3HUTeJed oKpy:Kaiolieir cpenbl. Xa-
paKTep BO3[elicTBUA BPeIHBIX BEIleCTB Ha UeJIoBeKa:
O0INETOKCUYECKOE, pasapaskarolee, ajJjepruiecKoe,
C OTHaJIeHHBIMU IIOCJEACTBUAMHU (KaHIIepOTeHHOe,
myTrarenHoe). HopmupoBanme 3arpssHeHWA OKDY-
JKalomiell cpefbl, TOHATHUA U KPUTEPUN HOPMUPOBA-
sua: JIM;, (meranprasa nosa), JIK,, (reranprHas KoH-
menrpanusd), IIIIB (apemenbHO AOIyCTHMbIE BBIOPO-
cel), BIIK (BpemeHHO HomycTUMBIE KOHIIEHTPAITUN).

OcHOBHBIE MCTOUYHUKU 3arpA3HEHUs aTMocepsl
1 COBpPEeMeHHBIe CIOCOObI OUMCTKH BEIOPOCOB (ab-
copObIus, aacopOIusa, KOHIeHCAIlsd, KaTaauns).

Wcrounuku sarpasHeHusd Tuipochepsl U coBpe-
MEHHEBIE CIIOCOOBI OUMCTKU CTOUHLIX BOX ((pusmue-
CKUe, XUMHUUYecKue, OMOJIOTUYECKUe).

HWcrounuku 3arpssHeHUsa JuTocpepsl, IpodaeMa
TOPOJICKUX ¥ IIPOMBLIIILJIEHHBIX CBAJIOK U IIYTHU €€ pe-
e HnA.

XuMuUecKue 9JIeMEeHTHI 1 UX COeIUHeHUs B Oumo-
cepe. BuoxumuuecKkme MUKJILI 3JIeMEHTOB. B1oJo-
ruyecKasi poJib 1 KPyroBOPOThI BAXKHEHIIINX 3JIeMEH-
TOB-HEMETAJLJIOB B O1oc(hepe: KMCI0pOia, CEPHI, a30-
Ta, ocdopa, yriaepoxa. Buomerannpl — MmMar"wmii,
KaJbIIUi, sKejae30, Kaluil, HaTPUU U UX POJIb B XKU3-
HeIeATeJILHOCTH OPraHu3MOB. AHTPOIIOreHHbBIE NCTOY-
HUKU TSKeJNbIX MeTaJJIOB — MeIu, PTYTH, CBUHIIA
U JIp., UX BO3AelicTBUe HA OPTraHU3M U OMOXUMHIUE-
CKUe ITUKJIBI.

OprannuyecKue BeIlecTBa B JKH3HU pacTeHuii,
JKMBOTHBIX U YeJioBeKa. BsaummojmelicTBre pacTeHu
¥ JKUBOTHBIX TOCPEICTBOM OPTaHUUYECKUX BEIECTB
(KkpacuTenn, maxydue BelecTBa, (epoMousbl). ToK-
CHUYHOCTH 1 IIYTN BOSI[eﬁCTBPIH HEKOTOPBIX OpraHuye-
CKHUX BeIlecTB (CIIUPTHI, (peHOJILI, aJbJeruabl, aHU-
JIVH, MOJUIUKJINYEeCKEe YIJIeBOAOPOAEI) Ha OPraHu3M
yesioBeKa. HedTh, yrosb m oxpaHa OKpPY:KaloIlen
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cpenbl. Peltenne paccueTHBIX 3a7aU, YIPASKHEHUN C
SKOJIOTHUECKUM COJep:KaHeM W KOHTPOJIUPYIOIITUX
3amaHuii.

Hemoucrpanuu. O6pasIibl CTOYHBIX BOJ Pa3Jny-
HBIX MPeNIPUATAH, ralbBAHNUYECKHUX IILJIAKOB, TBEP-
IBIX OCTATKOB B IMKJOHAX M 3JIEKTPO(PUJIbTPAX.
Koanexknuu BelecTB-KOAryJIsSHTOB, KaTaJIU3aTOPOB,
00e3BpeKUBaIOIINX BBIOpPOCHI B aTmMocdepy. Biusa-
Hue okcuua cepbl (IV) Ha pacTenus; meicTBue He(pTU
1 He()TeIIPOAYKTOB HA PACTEHUS; BIAUAHNIE CUHTETH-
YeCKHNX MOIOIIUX CPEeJCTB Ha BOOHYIO DKOCHCTEMY.

JladopaTopusbie OonbITHI. 1. l13BII€UeHe NOHOB Me-
AU M3 IIPOMBIBHBIX BOJ raJiIbBaHNMYECKNX BaHH ME]-
HeHUA MeTomoM IemeHTtaruu. 2. OuucTKa BOLBL OT
aMMHaKa MOHOOOMeHHBLIM ciocobooMm. 3. KauecTBeH-
HbIEe peakIuM Ha HUTPAT-, HUTPUT- U doc(aT-noHBbI.
4. ObHapy:KeHIe cepbl U a30Ta B OPTaHUYECKHX CO-
enuHeHuAX. 5. KauecTBeHHBIEe peakIlny HA MOHBI TH-
JKeJIBIX MeTAaJIJIOB — CBUHILA, IIMHKA, MeIU 1 OP.

Y u4eOHO-MeTOMUUYEeCKUN KOMIIJICKT

1. 'abpuenan O. C., Bockoboiinuxosa H. II.,
Awyrosea A. B. HacronbHas KHUTa yuuTead. Xu-
Musa. 8 Ki.: Metoguueckoe mocodue. — M.: IIpoda.

2. I'abpuensan O. C., Ocmpoymos H. I'. Kuura
o yuureas. Xumua. 9 xkia.: MeToguueckoe moco-
6ue. — M.: IIpoda.

3. Xumusa. 8 KJ.: KoHTpoJIbHBIE U ITPOBEPOUHEIE
pabots! K yuebHUKY O. C. I'abpuenana «Xumnsa. 8» /
0. C. I'abpuensu, II. H. Bepesxun, A. A. Ymakosa
u np. — M.: [Ipoda.

4. Xumusa. 9 xia.: KoETpoabHBIE U IPOBEPOUHBIE
paboTe! K yuebHuky O. C. 'abpuensua «Xumus. 9» /
0. C. I'abpuensan, II. H. Bepesxun, A. A. Ymaxosa
u 1p. — M.: IIpoda.

5. 'abpuensan O. C., Cmuprnosa T. B. Usyua-
eM xuMui0 B 8 KJI.: [luakTuecKue MaTepruabl. —
M.: Bauk mioc.
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6. I'aopuenan O. C., Ocmpoymose H. I'. N3y-
yaeM XuMuo B 9 KJi.: [{lugakTuuecKkue MaTepuaabl. —
M.: Buuk mroc.

7. 'abpuensan O. C., Awyrxosa A. B. Pabouas
TeTpagb. 8 K. K yueouuky O. C. 'abpuenana «Xu-
mus. 8». — M.: JIpoda.

8. I'abpuenan O. C., Awyrosea A. B. Pabouasa
Terpanb. 9 Ki. K yueouury O. C. 'abpuenana «Xu-
muda. 9». — M.: Ipoda.

9. I'aopuenan O. C., Pynos H. H., Toaky-
rnos B. H. XuMWUYeCKUH SKCIIEPHMMEHT B IIKOJIE.
8 xi. — M.: IIpoda.

10. I'abpuenan O. C., Awyrxosea A. B. Ter-
panb Iyis J1abopaTOPHBIX ONBITOB U IIPAKTUUYECKUX
pador. 8 kia. K yuebnumry O. C. TI'abpuensna
«Xumus. 8 kimacc». — M.: Ipoda.

11. I'abpuenan O. C., Awyrosa A. B. Tert-
pans Aja J1ab0opPATOPHBIX OHBITOB M IIPAKTHUUYECKUX
pador. 9 kKa. K yuebnury O. C. T'abpuensHa
«Xumusda. 9 kaace». — M.: Ipoda.

12. I'abpuenan O. C., Bockoboithukxosea H. I1I.
XuMus B TecTax, 3ajadax, yIpPaKHEHUAX. 8—
9 k1. — M.: [Ipoda.



IIporpamma Kypca XuMuu
maga 10—11 kaaccos
00100 pa3oBaTEJIbHBIX
yupe:KIeHun

(0a30BBIA YPOBEHB)

IlossicHMTEIbHAA 3aIHUCKa

IIporpamma 6a3oBoro Kypca xumuu 10—11 Kiac-
COB OTpa’KkaeT COBPeMEHHbIe TEeHICHIIMU B IIKOJIb-
HOM XWMWUYECKOM 00pasoBaHWU, CBSI3aHHBIE C pe-
dopMupOBaHUEM CpeIHe IITKOJIEI.

Kypc paccumran Ha 1—2 u B Hegmesio. IloaTomy
ImepejJ; aBTOPOM CTOsJIa HEIPOCcTas 3ajada: coxXpa-
HUTD I[eJIOCTHOCTh ¥ CUCTEeMHOCTh YUeOHOT'0 IIpeaMe-
Ta 3a CTOJIb HeDOJbIIIOe, »KEeCTKO JUMHUTUPOBAaHHOE
yueOHOe BpeMs, OTIIYyIeHHOe Ha M3ydyeHUe XUMUMU.
CiemoBajio TaKsKe y4ecThb TO, UTO, BEPOSITHO, UYaCTh
BBIMYCKHUKOB CpedHel IIKOJIbI (IyCTh Oaske He-
OoJbIlIasg) Bce-TaKU PEIUT M3MEHUTh HallpaBJIeHNe
JajabHeHIIero oopasoBaHusA B By3e U UM IOTPedyerT-
cd 3HaHWe XUMUMH.

Breuma mpopenaHa aauTeNbHAA W CKPYIyJe3Has
paboTa 1Mo oT6Opy comep:KaHuA yueOHOro IIpeaMeTa
6a30B0Or0 YpOoBHA. ABTOP cMeeT HaAesaThCs, UTO IPO-
rpaMmas:

e TIOBBOJIAET COXPAHUTH JOCTATOUHO ITEJOCTHBIN
M CHUCTEMHBIA KypC XMMHUHU, KOTOPLIZ (popMUpPOBAJI-
csA HA TMIPOTAKEHNN JECATKOB JIET B COBETCKOM U POC-
CUMCKOI IIKOJIe;

e TIIPEJCTABJAET KYPC, OCBOOOKIEHHBIHA OT W3-
JIUIITHE TEOPEeTHU3UPOBAHHOTO U CJIOXKHOT'O MATEPU-
aja, IJs OTPAbOTKH KOTOPOTO TpedyeTcsa HeMAaJIo
BpEeMeHH;

e BKJIIOUAET MaTepuaJi, CBA3aHHBINA C TOBCEIHEB-
HOM KU3HBIO UeJOBeKa, TaKkyke ¢ Oyayimeii mpodec-
CHOHAJBLHOU AesATEeJbHOCThIO BBINYCKHUKA CpedHeil
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IITKOJIBI, KOTOpasA He MMeeT SIPKO BHIPAKEHHOU CBA-
3H1 ¢ XUMUE;

e TIOJIHOCTHIO COOTBETCTBYET CTAHAAPTY XUMUUEC-
KOro 00pa3oBaHUs cpelHel MIKOJIbI 6a30BOTO YPOBHA.

MeTomosmoruueckoii OCHOBOII IIOCTPOEHUA yueo-
HOTO cofep:KaHusA Kypca XHMHUMU 0a30BOTO YPOBHS
IS cpemHed INMKOJbl ABUJIACH HUAEA UHMezZPUpPO-
6AHH020 KYpCa, HO He eCmecmeE03HAHUS, A XU-
muu. Takoro rypca, KOTOPBIII OJM30K U IIOHATEH
TBICSAYAM POCCUMCKUX YUUTEJIeH 1 JOCTYIeH U NHTe-
peceH COTHAM TBICAY POCCUMCKUX CTapIIeKJIACCHI-
KOB.

IlepBasa umea Kypca — 3TO @Hympunpeomem-
Has uHmezpayus y4eOHOW MUCIHUNIUHBI «XU-
Musi». Vgeda Takoii MHTerpanmuu AUKTYET CJAEeTYIO-
IITYIO0 OUePEAHOCTh N3YUEeHUA pPas3geoB XMMUN: BHA-
yajie, B 10 Kiacce, madydaercs opraHHMYecKas XUu-
Mus, a 3ateM, B 11 Kiaacce, — obmiasa xumuda. Takoe
CTPYKTYypPUPOBaHMUE O0YCJIOBJIEHO TE€M, UTO KypC OC-
HOBHOI IIKOJIBI 3aKaHumBaeTcsa HebGoabimum (10—
12 1) 3HAKOMCTBOM C OPTaHUYECKUMU COeTUHEHUSI-
MM, IIO9TOMY HEOOXOZMMO B3aCTaBUTH «pPaboTaTh»
HeOOJILIIIIIE CBEJEHUsS II0 OPTAaHMYECKOH XMMUU
9 Kjgacca Ha Kypc oprannueckoir xumuu B 10 Kiac-
ce. Eciiu 'xe m3yuaTh OpPraHUYECKYI0 XMMHUIO Uepes
ron, B 11 Kiacce, 3To OyZeT HEBO3MOMKHO — y CTap-
IMIeKJACCHIKOB He OCTAHETCA II0 OPraHuYecKOl Xu-
MHU OCHOBHOM IITKOJIBI JasKe BOCIIOMUHAHUI.

Kpome Toro, nusyuenue B 11 Kjaacce ocHOB 001l
XUMUHU II03BOJIAET C(POPMHUPOBATL YV BBITYCKHUKOB
CcpemHel IITKOJIBI IPeACTaBJIeHe 0 XUMUU KaK O Iie-
JIOCTHOU HayKe, IIOKa3aTh eJUHCTBO ee IIOHATHI, 3a-
KOHOB M TeOpUii, YHUBEPCAJILHOCTh M IIPUMEHN-
MOCTDH X KaK JJId HeOpraHUYeCcKOoM, TaK 1 AJIA opra-
HUYECKOU XUMUU.

Haxomer, mogaBasaioiee 00JIBIITUHCTBO TECTOBBIX
damaauii EI'9 (6omee 90% ) cBszaHbI ¢ o0Iell u He-
OpPraHUYeCKON XUMHel, a moToMy B 11, BEITyCKHOM
KJIacce JIOTUUYHee M3y4YaTh MMEHHO 9TH Pas3leJibl XU-
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Muu, I-ITOG]':»I MaKCHMMaJIbHO IIOMOYBb BBIIIYCKHUKY
IIPEOI0JIEeTEh 9TO CepPhe3HOoe NCILITaHNe.

Bropas uges Kypca — 3TO Mmedxcnpedmemmnas
ecmecmeeHHOHAYUHASL UHMezZPAaluUs, TTO3BOJIAIO-
Iasd Ha XUMUUYecKoil 0ase 00beAUHUTL 3HAHUA (DHu-
3UKHN, OmoJioruu, reorpadui, SKOJOTUH B eIUHOE
IIOHUMAaHle eCTeCTBEeHHOI'0 Mupa, T. €. cpopMUpo-
BATh I[€JIOCTHYIO €CTeCTBeHHOHAYUHYIO KAPTHUHY MH-
pa. 9TOo IO3BOJIUT CTAPIIEKJIACCHUKAM OCO3HATh TO,
yTO0 0e3 3HAHMUA OCHOB XWMHWUU BOCHPUSITHE OKPY-
JKaomiero mMmpa OyZeT HEIOJHBIM M YIIepOHBIM,
a JIIoau, He IMOJYyUYMBIINE TAKUX 3HAHUI, MOI'yT HEO-
CO3HAHHO CTaTh OMACHBIMH AJIS 9TOTO MHPA, TaK KakK
XUMUYEeCKH HerpaMOTHOe o0pallleHue C BeIllecTBa-
MU, MaTepuajJaMi 1 IIpoIecCaM I'PO3UT HEeMAJIBIMU
oemamu.

TpeTbs uaea Kypca — 9TO UHMeZPAUUSL XUMU-
YecKuX 3HAHUIL C 2YMAHUMAPHBIMU OUCUUNIU-
HaMmu: ucTopuei, JUTEPATYpPOil, MUPOBOM XyIOXKe-
CTBEHHOU KYJbTYpoii. A 3TO, B CBOIO Ouepenb, IIO-
3BOJIAET CpeJCTBAMU yueOHOI'o IpeaMeTa IOKa3aTh
POJIb XMMUHN B HEXUMUUYECKOH cdepe uesioBeUecKoi
IeATeJbHOCTH, T. €. IIOJHOCTBIO COOTBETCTBYET Iy-
MaHU3aIluyu W TyMaHuTapusanuu obyuenusa. Kypc
paccumTaH Ha ABa roja oOydYeHHus II0 1 U B HeJeJo
WJIM Ha OOUH roj o0yuenus mo 2 u B Hegesio. Ciaeny-
eT TOMYEePKHYTb, YTO OTOOpaHHOE MmJia 0a30BOTO
YPOBHA OOyUEHHA XUMHU COAep:KaHMe I03BOJISET
M3y4YaTh ero U B pexxuMe 2 U B HeJeJa0. B aToMm cay-
yae y yJaIliuxcs IOABJIAETCSI BOSMOMKHOCTE He Npo-
xo00umb, a u3yuamov, He 3HAKOMUMBbCS, G Bbl-
yuusambv 310 comep:xkanue. IIpumepHoe pacupene-
JIleHIe YacoB, IIpeJycMaTpHUBAIOIee MIOCJEeIHUA Ba-
puaHT usyuenusa xumunu B 10—11 Kaacce, yKkasaHo
B 3HaMeHaTeJie BpeMeHH, PerjaaMeHTHUPYIOIIero uay-
yeHNe YueOHON TeMBbI.

Kypc uerko menurTca Ha ABe dYacTU: OpraHmye-
ckyio xumMuio (34/68 1) u oburyro xumuio (34/68 u).

TeoperTnueckyio OCHOBY OpPraHMUYeCKON XWUMHUU
COCTABJISIET TEOPUSA CTPOEHHA B ee KJIACCHUECKOM
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MOHMMAHUU — B3aBUCHUMOCTU CBOICTB BeII[ECTB OT
UX XHUMHYECKOTO CTPOEHUS, T. €. OT PACIOJOKEHU S
aTOMOB B MOJIEKYJIaX OPraHNYECKUX COeINHEHU CO-
IJIaCHO BaJICHTHOCTH. DJEKTPOHHOE M IIPOCTPAHCT-
BEHHOE CTPOEHWHE OpPraHNYecKUX COeJWHEHWI IIpu
TOM KOJIMUECTBE YacoB, KOTOPOE OTIIYIIEHO Ha M3Y-
YeHHEe OPraHWMYeCKOM XWMMNM, paccMaTpUBaTh He
IIpeJCTaBJIAEeTCA BO3MOMKHBIM. B comepskannu Kypca
OPraHNYECKON XMMUU CAEeJAaH aKIeHT Ha HpaKTHIye-
CKYIO 3HAQUMMOCTh yueOHOTo MaTepuaja. llosTomy
n3yJueHue IpelcTaBUTe /el KaxkI0To KJIacca Opratu-
YeCKHUX COeIMHEHWII HAUMHAETCA C HPaAKTUUYECKOI
MOCBLIKM — C UX IIOJIyYeHUA. XUMHUUEeCKUe CBOHCT-
Ba BEII[eCTB pacCMaTpPUBAIOTCA Cyry00 mparmaTruye-
CKU — HAa IpeAMeT UX NPAKTHUYECKOI0o IPUMEHEeHN .
B ocHOBY KOHCTPYHUPOBaHUSI Kypca IOJOKeHa MUes
0 IPUPOLHBIX MCTOUHHKAX OPraHMUYEeCKUX coeluHe-
HUH 1 UX B3aUMOIIPEBpAaIlleHnuAX, T. €. UJeU T'eHeTH-
YEeCKOM CBA3SKU MEXKOY KJaccaMH’ OpPraHMYecKUX Co-
eIuHEeHUN.

TeopeTuuecKyio OCHOBY Kypca o0Ieil XuMUU CO-
CTaBJIAIOT COBPeMeHHbIe IIPEeCTaBIEHUA O CTPOCHNN
BelllecTBa (IIePUOAUUYECKOM 3aKOHE 1 CTPOEHUU aTo-
Ma, THIIAX XUMHYECKHX CBfA3€H, arperaTHOM CO-
CTOAHUH BEIecTBa, IIOJIMMepaxX M AUCIEPCHBIX CHC-
TeMaX, KaueCTBEHHOM WM KOJIMYECTBEHHOM COCTaBe
BeIlleCcTBA) M XMMHUUYECKOM Ipoiiecce (KJaccuduka-
MUY XUMHUUYECKUX PeaKIIUil, XUMUUEeCKOH KMHETUKe
1 XMMHIYECKOM PaBHOBECHI, OKMCJINTE/JIbHO-BOCCTA-
HOBUTEJBLHLIX IIpoIleccax), aJalTHPOBAHHBIE IIOJ
Kypc, paccuuTaHHbId Ha 1—2 u B Hemeso. PaxTu-
YeCKYI0 OCHOBY KypcCa COCTaBJAIT O0OOIIIeHHbIE
IpeJcTaBJeHnA O KJJaccaxX OpraHmdyecKux W Heopra-
HUYeCKUX COeMHEHUN M X cBoMcTBax. Takoe mo-
CTpOeHIe Kypca o0Iell XMMUM I03BOJISEeT IIOABECTH!
yuamuxcd K IOHMMaHNIO MaTepuaJIbHOCTH U II0O3HA-
BAaeMOCTH MHPa BeEIIeCcTB, IIPUYNH ero MHOroobpa-
3us, BceoOIell cBA3U ABJeHUI. B cBoio ouepensb,
9TO JAaeT BO3MOKHOCTDL YUAIMMCS JIYYIlle YCBOUTDH
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COOCTBEHHO XMMHUUYECKOe COJlepKaHre 1 TOHATH POJIb
1 MeCTO XMMHUM B CUCTe€Me HayK o mmpupoje. Jloruka
U CTPYKTYPHPOBaHUE Kypca IIO3BOJIAIOT B IIOJHOM
Mepe MCI0JIb30BaTh B O0YUEHUN JIOTUUECKHe olepa-
O MBIIIIJIEHUA: aHaJIl3 W CHUHTe3, CpaBHEHHE U
aHaJIOTHUIO, CICTEeMAaTU3aIlII0 1 0000IITeHIe.

HamHasa mporpaMMa peajii30BaHa B CJEIYIOIIUX
yuebHUKax: I'abpueaan O. C. Xumusa. 10 ka. Ba-
30BbBII ypoBeHb. — M.: Ipoda; I'abpuenan O. C.
Xumusa. 11 ka. Basossrii ypoBeus. — M.: IIpoda.

10 RJIACC
(OPTAHUYECKRAS XUMMUA)

(I © 6 Hedento Ha npomadceHUuU ywebHozo zoda
uau 2 4 8 nep8om noayzoouu,
ecezo 34 yw unu 2 u 8 Hedearo,

8cezo 68 4, u3 Hux 2 4w — pe3epB8Hoe 8pems)

BBenenmue (1/1 u)

IIpegmer opranmueckoii xumuu. CpaBHeHUe Op-
raHNYeCKUX COeINHEeHUu ¢ HeopraHuueckumu. [Ipu-
poAHbIe, UICKYCCTBEHHBIE M CHHTEeTHUECKHEe OPTaHu-
YyecKue COeITHEeHU .

Tema 1

Teopuss CTPOEHHA OPraHNYECKHX COeTWHEHUN
(2/6 u)

BasernTHOCThE. XUMHUUECKOE CTPOEHUWE KaK ITOPS-
IOK COeIMHEHNsS aTOMOB B MOJIEKYJIe COTJIaCHO UX
BaJIeHTHOCTH. OCHOBHEIE IIOJIOMKEHUA TEOPUN XUMHU-
YEeCKOTO CTPOCHUA OpraHnmuecKux coeguueHmuii. Ilo-
HATHE O TOMOJIOTUM M T'OMOJIOTaX, M30MEPUU U U30-
Mepax. XumMmuuecKre OpMYyJIbl 1 MOJIEJIN MOJIEKYJ B
OpraHuYecKoi XUMUHU.

HemoncTpamuu. Mogein MOJIEKYJ TOMOJIOTOB
U1 130MEePOB OPraHNYECKUX COeIMHEHNI.

31



Tema 2
¥rieBoaopoasbl U MX IMPUPOSHBIE MCTOUYHUKU
(8/16 u)

Ilpupogueréi rTas. Ankausl. Ilpupon-
HBIH ra3 Kak TOIJIuBO. IIpeumyInecTBa IpUPOIHOTO
rasa mepejn gpyrumu Bugzamu tormuBa. CocTas mpu-
poxHOro rasa.

AJKaHBI: TOMOJIOTHYECKUII PAL, NU30MEPUSI U HO-
MEeHKJIaTypa ajJKaHoB. XMMHUUYECKHe CBOMCTBA aJIKa-
HOB (Ha mpuMepe MeTaHa U dTaHAa): rOpeHHUe, 3aMe-
IIeH1e, pasjoKeHne U gerugpruposanue. ITpumene-
HUe aJIKaHOB HA OCHOBE CBOICTB.

AnkKeHBI. IJTUJEH, €r0 HoJIydyeHUE (Jerupu-
poBaHMeM STaHa U AeruApaTanuei sranoaa). XuMu-
YyecKMe CBOICTBA 9THUJIEHA: TOpPeHNe, KaueCTBeHHLIe
peakiiuu (obeciiBeunBaHme OPOMHOM BOAELI X1 PACTBO-
pa ImepMaHraHaTa KaJjus), THAPaTANUsA, IOJUMEPHU-
sanusa. IlonmsTuiaeH, ero ¢cBoicTBa UM NPUMEHEHHE.
IIpuMeHeHMe 5THIeHA Ha OCHOBE CBOMCTB.

Anraguens M KayuykKu. Ilomarue o0
aJIKagrueHaxX KaK YIJIEBOIOPOJIax C ABYMS IBOMHBI-
MU CBA3SIMN. XUMHUYEeCKHe cBoiicTBa OyTraauena-1,3
1 1U30MIpeHa: obecliBeunBaHue OPOMHOII BOALI U IIO-
JuMepus3anusi B KayuyKu. Pesuna.

Ak uubl. AneruiedH, ero moJydeHue IIHPO-
JU30M MeTaHa M KapOuAHBIM cIocoboM. XuMuue-
CKMe CBOIicTBa aIleTHJIeHa: TrOpeHue, obecIiBeUulBa-
Hue OPOMHOII BOJLI, IIPHUCOEANHEHNE XJIOPOBOIOPOaA
u ruaparanusa. [IpuMeHeHne ameTnieHa Ha OCHOBE
cBolicTB. Peakiiua mosuMepusauy BUHMIXJIOPUIA.
ITonmuBUHMIXJIOPUI 1 €T0 IIPUMEHEeHUe.

B e 1 3 0 1. Tloryuenue Gex3oiia 13 reKkcana u alie-
THJeHa. XUMHUUYeCKHe CBOMCTBa OeH30ja: ropeHue,
raJoreHupoBaHue, HUTpoBaHUe. IIpuMeneHue GeH-
30JIa Ha OCHOBE CBOMICTB.

Hed s CocraB u nepepadborra Hedpru. Hedre-
MPOAYKTHI. BeH3uH 1 moHATHe 00 OKTAHOBOM UMCJIE.

Hemoucrpanuu. ['openre meraHa, sTHJeHa, are-
Tuiena. OTHOIIeHWe MeTaHa, 9TUJIeHAa, alleTHuJeHa
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1 0eH30JIa K PacTBOPY IIepMaHTaHaTa KaJusa 1 OpoM-
Hoit Boze. IlonyueHue aTujeHa peakiiueil meruapa-
TAIlUM STAHOJA U AEHOJUMEPU3aAIUY HMOJIUITHIEeHA,
alleTuJeHa KapOMIHBIM ciocobom. PasiosxeHnue
KayuyyKa HpH HarpeBaHWM, WCILITAHNE IIPOAYKTOB
pasJyioKeHUA Ha HeIpeaeJbHOCTh. Kojaekiusa o06-
pasioB He(pTU 1 HEPTEIPOIYKTOB.

JlabopaTopHusie onbIThI. 1. OnipeneseHne saeMeH-
THOTO COCTaBa OpPraHMYeCcKMUX coefuHeHwmuii. 2. Msro-
TOBJICHHE MOJeJell MOJIeKyJ yIJIeBogopoaos. 3. O0-
HapyKeHNne HellpeleJbHBIX COeIUHEHUI B MUIKUX
He(drenponykrax. 4. Iloryuenue u cBoiicTBa aleTH-
JeHa. 5. OsHaxoMIeHME ¢ Koutekueii « HedTb u mpo-
IYKTEI ee IIepepaboTKI» .

Tema 3

Kucaopoacoaepsxaniue opraHuuYecKHue
CoeauHEeHUNI N uUX IIpHpO,ZIHBIe MNCTOYHHUEKHAN
(10/19 w)

EaumcTBo XuMMUuecKkoil opranmu3anui ;KUBLIX Op-
TaHM3MOB. XUWMHUUYECKHNII COCTAB JKMBBLIX OPTaHU3-
MOB.

Cuouprol. IlonryueHue sTaHoaa OpOKEHIEM TJIO-
KO3LI U TuApaTanueil 3sTuiaeHa. ['MAPOKCUJIbHAS
rpynna Kak pysaknuonaabHasi. IIpegcraBienue o Bo-
JTOPOSHOU CBA3M. XMMHUUECKHNEe CBOWCTBAa STAaHOJIA:
ropexue, B3aMO/JeCTBIIe C HaTpueM, o0pasoBaHMe
IIPOCTHIX U CJOKHBIX 3(hUPOB, OKMUCJIEHNE B aJIble-
run. IIpumeHeHre aTaHOJa Ha OCHOBE CBOMCTB. AJI-
KOTr0JIN3M, €r0 IOCJIEeACTBUS 1 IIPeAyIIpesKIeHIe.

HOHHTI/Ie O IIpeaeJIbHBIX MHOI'OATOMHBIX CIIHMD-
Tax. ['TuIlepuH KaK OpeacTaBUTEJIbh MHOTOATOMHBIX
cuupToB. KauecTBeHHas peaKnus Ha MHOT'OATOM-
Hble cIupThI. IIpuMeHeHre TVINIePHUHA.

Kameunusnii yroas. @enon. Koxcoxu-
MHuUecKoe IIPOU3BOJICTBO U ero mpoaykitus. Ilosryue-
Hue (hbeHOJIa KOKCOBAaHMEM KaMeHHOro yrIJis. Baum-
HOe BJHSAHNE aTOMOB B MOJIeKyJe (eHoJa: B3au-
MOJEHCTBUE C TUAPOKCHUAOM HATPUA U a30THOU
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kucigoroii. Ilonmukoumencamnusa ¢geHosa ¢ GopMab-
IeruaoM B erosohopMaabIerugHyio cmoury. Ilpu-
MeHeHUe (peHoJIa Ha OCHOBE CBOIICTB.

Aanvgerupgsel. Iloryuenue ambaeruioB OKUC-
JIeHIIEM COOTBETCTBYIOIIUX CIHUPTOB. XUMHUECKUE
CBOICTBa aJIbJETUO0B: OKMCJIEHNE B COOTBETCTBYIO-
ITYI0 KHCJOTY M BOCCTAHOBJIEHHE B COOTBETCTBYIO-
mui cnuprt. Ilpumenenue gopmanbaeruga U aie-
TaJabJerua Ha OCHOBE CBOICTB.

Kap6ounoBnbie KucaorThsl. Ilonyuenue Kap-
OOHOBBIX KHCJIOT OKHCJIEHHEM aJbIernIoB. XUMU-
YyeCKMe CBOMCTBA YKCYCHOM KMCJOTBI: OOII[ie CBOM-
CTBa C HEOPraHWYECKHMMH! KHCJIOTAMH W PeaKIlusd
srepudukanuu. IlpuMeHeHNe YKCYCHOM KMCJIOTEHI
Ha OCHOBe CBOMCTB. Briciime KUpPHBIE KUCJIOTHI Ha
IpuMepe TaJbMUTHHOBOM U CTEAPUHOBOM.

Cnoxuble spupsl u K upbl. [loryuerue
CJIOKHBIX 9(pupoB peakiiueii srepudpuramnuu. Cirox-
Hble 3(pupHI B IPUPOJie, X 3HaueHue. IIpuMeHeHUe
CJOKHBIX 3()POB HA OCHOBE CBOMCTB.

JKuphsl Kak ciioskHbIe 9pupbl. XMUUeCKIe CBOIi-
CTBa JKUPOB: IUApPoau3 (OMBLICHNE) U THUAPUPOBA-
HUe KUIKUX KUpoB. [I[puMeHeHNe KUPOB Ha OCHO-
Be CBOMCTB.

Y raesopnsnl. YIIeBoAbl, UX KJacCU(MDPHUKAIIA:
MOHOcCaxapuabl (TJII0K03a), Arucaxapunbl (caxaposa) u
mojgucaxapunbl (KpaxMaj M IIeJLII0JI03a). SHaueHue
YTJIEBOJOB B *KUBOM MPUPOJE U B *KU3HU UeJIOBeKa.

T'sroxko3a — BemiecTBOo ¢ JBOMCTBEHHON (DYHK-
nueit — ajabaeruAocnupr. XuUMHUUYECKUe CBOMCTBa
TJIIOKO3BI: OKHCJIeHNE B TVIIOKOHOBYIO KUCJIOTY, BOC-
CTaHOBJIEHME B cOpOUT, OpoikeHMe (MOJOUHOKMICJIOE
u cuupTtoBoe). IIpuMeHeHMe TJIIOKO3BI Ha OCHOBE
CBOMCTB.

Hucaxapuasl 1 noaucaxapunbl. IloraTe 0 peak-
MUAX TIOJUKOHAeHCAIIMY M THUAPOJM3A Ha IIpuMepe
B3aMMOIIPEeBPAIIleHnii: TUII0OK03a < IIOJIHUCaXapu.

HdemoncTpamuu. OKucjieHre CIIUPTa B aJIbIerum.
KauecTBeHHass peakiusa Ha MHOTOATOMHEBIE CIIHUp-
Tel. Kosneknusa « KaMeHHBIT yroib 1 IPOAYKTHI €T0
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nepepaboTku». PacTBopuMocCTh (heHoJIa B BOJE IIPU
OOBIUHOH TeMIlepaType M Hpu HarpeBauuu. Kauecrt-
BeHHBIE peaKIuu Ha (eHoJ. Peakmua «cepedpAHOTO
3epKajia» albIerugoB U IJII0K03bI. OKHCIeHNe allb-
IEeTUI0B U TJIIOKO3bl B KMCJIOTEI C IIOMOIIBIO THAPO-
kcuga menu (II). IlonydyeHne yKCyCHO-3THJIOBOTO U
YKCYCHO-m30aMuJI0Boro apupos. Komaekmusa agup-
HBIX MaceJi. KauecTBeHHasA peaKIius HA Kpaxmal.

JlabopaTopusie omnbIThl. 6. CBOIiCTBA 9THJIOBO-
ro coupra. 7. CsoiicTBa raunepuna. 8. CsoiicTBa
dopmanbaeruga. 9. CBoiicTBa YKCYCHOM KMCJIOTEI.
10. CgoiicTBa xxupos. 11. CpaBHeHHE CBOWCTB pacT-
BOPOB MbLJIA ¥ CTUPAJILHOTO TTopoIika. 12. CBoiicTBa
riaoKo3sl. 13. CBoiicTBa KpaxmaJa.

Tema 4
A3soTcomep:kaniue coeTMHEHUS
M MX HaXOSKJIeHHue B SKMBOM mpupone (6/9 u)

A M u = b1. IloHATHE 06 amMmuHax. IlosyueHue apo-
MaTHUUYeCKOT0 aMUHA — aHWJINHA — U3 HUTPOOEH30-
Ja. AHUJIVH KaK opraHnyecKoe OcCHOBaHUe. B3aum-
HOe BJIUAHNE aTOMOB B MOJIEKYJe aHUJIMHA: 0cJiab-
JIeHIe OCHOBHBIX CBOMCTB 1 B3aMMOIEMCTBUE C
6poMHOI Bomoii. IlpuMeHeHre aHMJIMHA Ha OCHOBE
CBOMCTB.

AvMuaOoKHUCcaOTGH. llodyuenre aMUHOKHUCIOT
13 KapOOHOBBLIX KUCJOT U TUAPOJIU3OM OEIKOB. XU-
MHUYeCKHe CBOMCTBA aMUHOKHCIOT KaK aM(pPOTepHBIX
OpPraHNYeCKUX COeIMHEeHUN: B3auMOAeHCTBYE CO IIIe-
JouaMu, KHUCJIOTAMU U APYT C APYroM (peaxiius mo-
JuKoHAeHcanum). IlenTuaHasa CBsA3b U HOJUIIEITH-
obl. IlppuMeHeHe aMUHOKKCJIOT HAa OCHOBE CBOIICTB.

B e nx u. Ilonyuernue 6eJIKOB peakIireii IIOJIUKOH-
IeHcaruy aMUHOKUCJIOT. IlepBuunas, BTOpUYHAS U
TPEeTUYHAA CTPYKTYPHI OeJIKOB. XMMUUYECKYe CBOMCT-
Ba 0eJIKOB: TOpeHue, AJeHaTypallus, THIPOJIN3 U IBeT-
HbIe peaKiuu. Bruoxumuueckue GyHKIINYT O€JIKOB.

TeneTmueckas cBA3L MEXKAY KJIaccaMu OpraHuye-
CKUX COeIUHEHUN.
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HyxkneunoBbsie KuciuaoTsl. CUHTE3 HYK-
JIEMHOBBIX KHCJIOT B KJIETKe H3 HYKJEOTHIOB.
OO6minii IJIaH CTPoeHMA HyKJeotuga. CpaBHeHUe
crtpoerus n Gpyarnuit PHK u JTHK. Posp myKJIE-
MHOBBIX KICJIOT B XpaHeHUU U Ilepemade HaCJIEJICT-
BeHHOU umH(popmanuu. IloHATHE 0 OMOTEXHOJIOTrUU
Y TeHHOU MH KEeHepPUH.

HdemoncTpanuu. BsaumopelicTBue aMMuaka u
aHWJINHA C COJMAHON KmciioTol. Peakiiusa aHuInHA C
OpomMHOIT Bomot. [loKkasaTembCTBO HAMMYUA (PYHKITU-
OHAJILHBIX TPYIII B pPacTBOpax aMHUHOKUCJIOT. Pac-
TBOpPeHUEe W ocakaeHue O0enxoB. I[BeTHbIe peakIiuu
0eJIKOB: KCAHTOIIPOTeMHOBasd 1 OumyperoBas. I'ope-
HUEe IITUYLEro mepa M IiepcTsaHod Hutu. Mogeanb Mo-
nexyabsl JTHK. ITepexonbl: 9TaHOT — 3TUJIEH — 3TU-
JIEHTJIUKOJIb — 3THIeHTIUKOIAT Mmenu (I1); sranon —
—= 9TaHaJIb —> 9TaHOBasdg KMUCJOTA.

JlabopaTopHsbie onbIThI. 14. CBOlicTBa OEJKOB.

IIpakTuueckaa paodora No 1. Upentuduranus
OpraHuYecKuX COeTUHEeHU.

Tema b
BuojgoruyecKkn aKkTuBHEBIE
OpraHM4YecKue COeTUHEeHU (4/8 u)

@ epwme T . PepMeHTH KaK OMOJIOTUYECKHE
KaTaamu3aTopbl OesKoBoul mpuponbl. OcobeHHOCTHU
¢dyurnmonupoBauua epmeHTOB. Poab (hepMeHTOB
B JKU3HEAeATeJIbHOCTH *KUBBIX OPTaHU3MOB U HAPO/I-
HOM X03dlCTBe.

Buramuusl. Ilomarue o Burtammuax. Hapy-
IIIeHNsA, CBA3AHHBIE C BUTAMUHAMMU: aBUTaMWHOS3BI,
TUIIOBUTAMWHO3bI 1 TUNEPBUTAMUHO3LI. Burtamuu C
KaK IIpelCTaBUTEb BOAOPACTBOPUMBIX BUTAMUHOB U
BUTAMUH A Kak IPeICcTaBUTENb KUPOPACTBOPUMBIX
BUTaMUHOB.

TFTopMmouss. Ilomarue o ropMoHax Kak T'yMO-
PaNbHBIX PETyaAATOPaX KU3HEAEATEeIbHOCTHU KUBBIX
opranu3MoB. IHCYJIMH ¥ afipeHaJIUuH KaK IIpeJCcTa-
BuTesin ropmMoHOB. IIpodmimakTuka caxapHOTo nua-
Oera.
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JlexkapcTBa. JlekapcTBeHHas XUMUA: OT HUaT-
poxumum g0 xumuorepanuu. AcuupuH. AHTHUOWMO-
TUKKM W aucbaxTepmos. HapKoTuuecKue BelecTBa.
Hapxomanus, 6ops0a ¢ Hell u mpouIaKTHUKA.

HdemoncTpamuu. PaziiosxeHre mepokcuga BOgOPO-
a KaTajla3dol CBHIPOTO MACA W CBIPOTO KapTodesisd.
Komnexknua CMC, comep:kaimiux sH3uUMbI. McrobeiTa-
Hue cpeabl pactBopa CMC mHIMKATOPHOMN OyMaroi.
Ninoctpanuu ¢ ¢ororpadpuaMu »KUBOTHBIX C pPas-
JUYHBIMY (hopMaMU aBUTaMUHO30B. KoJlleKkiius su-
TAaMUHHBIX IIpemapaToB. McobIiTaHue cpeabl PacTBO-
pa acKopOMHOBON KHCJIOTHI MHAMKATOPHON Oyma-
roii. McoblTaHue amTeuyHOro IIpelnapaTa HWHCYJIHHA
Ha Oesok. [omarrusasa, JjabopaTopHas M aBTOMO-
OmJIbHAA alTeuKa.

Tema 6

HcekyccTBeHHBIE M CHHTETHYECKUE
moJuMepsl (3/7 u)

NcecrxyccrBeHHSBIEe TOAUMe P BI. Ilomyue-
HUe MCKYCCTBEHHBLIX IIOJIIMEPOB, KaK HPOAYKTOB
XUMUYECKOH MOAUPUKAIIUYA IPUPOIHOTO IIOJIUMEP-
HOTO ChIpbA. VMcKycCTBEeHHBIE BOJIOKHA (aIleTaTHBIN
IIIeJIK, BUCK03a), MX CBOMCTBA M IPUMEHEHHE.

CuHTeTHUYeCcKUue moaumMepnl. Iloayue-
HUEe CHUHTEeTHUYECKUX MIOJHMEPOB PEeaKIUAMHU IIOJIH-
Mepu3aluu U IoJuKoHAeHcanuu. CTPyKTypa IOJIu-
MepOB: JINHelHasd, pa3BeTBIeHHAA 11 IPOCTPAHCTBEH-
Has. IIpencraBuTesn CHHTETHYECKHX IIJIaCTMAacC:
MMOJINSTUICH HU3KOTO U BBHICOKOTO JaBJIEHUA, IOJIU-
IPOIMJIeH M IOoJUBUHMIXJOopUA. CHHTeTHUeCKUe
BOJIOKHA: JIaBCAH, HUTPOH W KaIPOH.

Hemoucrpanuu. Kojneknusa miacTMace u uaze-
Jaui u3 HuX. KoJIeKIuy MCKYCCTBEHHBIX U CHUHTE-
THUYECKUX BOJIOKOH M M3JeJIMi 13 HuxX. PacmosHaBa-
HMe BOJIOKOH II0 OTHOIIIEHUWIO K HaTPEeBaHUIO U XUMU-
YeCKUM pPeaKTHUBaM.

JladbopaTopubie ombIThI. 15. O3HaKOMIIeHHE C 00-
pasiaMu ILJIacTMAacC, BOJIOKOH UM KayUyKOB.

IIpakTuueckaa pao6ora Ne 2. PacmosmaBaHUe
ILJTACTMAacC ¥ BOJIOKOH.
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11 RJIACC UJIA 10 RJIACC, BTOPOE
IIOJIYTOAME (OBINAA XUMMUS)

(I u 6 Hedento Ha npomsadcenuu yuebHozo zoda
6 11 kanacce uau 2 4w 6 Hedeanr 6 10 Kaacce
60 emopom noayzoouu, 6cezo 34 4w uau 2 u

6 Hedealo, 6cezo 68 1, u3 Hux 2 1w —
pesepeHoe 8pemst)

Tema 1
CTpoeHune aToMma U MePHUOIUYECKUNA 3aKOH
. A. MennmeneeBa (3/6 u)

OcCHOBHEBIE CBeIEHUST O CTPOEHUUH
aToMa. fAapo: IPOTOHBI M HEHUTPOHBI. VI30TOMIEI.
OJIeKTPOHBI. JJIEKTPOHHAS 000JI0UKA. JHepreTmye-
cKkuil ypoBeHb. OCOOEHHOCTH CTPOEHUS 3JIEKTPOH-
HBIX 000JI0U€K aTOMOB 3JIeMeHTOB 4-T0 U 5-T0 IIepu-
omoB mepuonmueckou cuctembl . 1. MeHmeeeBa
(mepexongHbIX ayieMeHTOB). IlonATHE 00 OopOUTANAX.
§- U p-opburanu. IJIeKTPOHHBIE KOH(MUTYPAIUU aTO-
MOB XMMUYECKUX BJIEMEHTOB.

Ilepuoagumueckui#t sakon I.U. Menpge-
JleeBa B CBeTe yUeHHUA O CTPOEHUH
aTtowma. OrkpeiTue /1. 1. MeHIeIeeBbIM TePUOIY-
YeCKOT0 3aKOHa.

Ilepuonnueckas cucreMa XUMHUYECKUX BJIEMEH-
toB . I. MenneneeBa — rpaduuecKkoe oToOpasKe-
HUEe IIePpUOINYEcCKOT0 3aKoHa. PU3MUYEeCKUN CMBICT
MMOPAAKOBOTO HOMepAa dJIEMeHTa, HoMepa Iepuoja u
HOMepa Ipymibl. BaJeHTHEIE 5JeKTPOHLI. I[IpuunHb
M3MeHEeHUs CBOMCTB 5JIeMEHTOB B IIepuogax U I'pyi-
max (TJIaBHBIX IMOATPYIIIAX).

ITosno:xeHue BOOOPOAa B IIEPUOSUUECKON CHUCTEME.

3HaueHMe IePHUOAUUYECKOTO 3aK0OHA U IepHUoguYec-
KOH cucTeMbl xuMuuecKkux ajaemeHToB . 1. Menpe-
JleeBa OJIA PA3BUTUA HAYKU U IMOHUMAaHUA XUMIUe-
CKOI KapTUHBI MUpAa.

HemoHcTpanuu. PasinuyHabie (hOopMbI Iepuoguye-
CKOIl cucTeMbl xuMudeckux suemMeHToB . Y. MeH-
JleJjieeBa.
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JladopaTopubIii ombIT. 1. KoHCcTpyupoBanue me-
PUOAMYECKOI TAGJUIBI DJIEMEHTOB C UCIIOJIH30BaHM-
€M KapToueK.

Tema 2
Ctpoenue BemiecTBa (14/26 u)

NMomwmag xuMuuYecKasd ¢cBSA3b. KaTHOHEBI
1 aHnoHbI. Kiaccupuranusa noHoB. MoHHBIE KPUC-
Tajmnueckue perieTku. CBoOMCTBa BEIIECTB C 3TUM
TUIOM KPHUCTAJJINUYECKUX PEIIeTOK.

KoBanmenTHasgs XuMuuecKas CBSA3b.
AJIEeKTPOOTPUIlaATeIbHOCTL. lloNApHAs u HeIoJAap-
Hasd KoBaJIeHTHbIe cBA3U. [lumois. IlosapHOCTS CBA-
3H1 1 IOJAPHOCTb MOJIeKyJibl. OOMEeHHBII 11 JOHOPHO-
AKIIEeNITOPHBINA MeXaH3MbI 00Pa30BaHIA KOBAJIEHTHO
cBsa3u. MoJieKyJIsipHbIe W aTOMHBIe KpPUCTAJLINYe-
cxkue perreTku. CBoICTBA BEIECTB C 3TUMHU THUIIAMU
KPHUCTAJLINUYECKUX PEeIIeTOK.

MerTannmuueckKkasa XUMUUYECKAasa CBA3b.
OcobeHHOCTH CTPOEHUSI aTOMOB MeTaJIoB. MeTaJiiu-
yecKad XUMUUYECKas CBA3b M MeTalanueckas KpUc-
Tajanudeckasa peimeTka. CBoiicTBa BeIeCTB C 9TUM
TUIIOM CBSI3HU.

Bonopogzmas xXxuMumuecKasa CBAS3b.
MexmoaeKyaapHas U BHYTPUMOJIEKYJIAPHAA BOJIO-
ponHadA cBA3b. 3HAUEHNE BOJOPOJHON CBA3U IJIA Op-
raHU3aluU CTPYKTYP OMOIIOJIIMEPOB.

Il o 1 M e p bI. Il;TacTMAacChHI: TEPMOILIACTEI 1 Pe-
aKTOILIACTBI, MX MPEACTABUTEJN U IIPUMEHEeHUe.
BoJsiokHa: nmpupogubie (pacTuUTeIbHLIE 1 JKUBOTHBIE)
1 XUMUYecKue (MCKYCCTBEHHBIE M CUHTETHUYECKHUe),
X IPeACTaBUTeJIN U IpUMeHeHue.

'aszoob6pasHoe cocToOAHMUE BelecT-
B a. Tpu arperaTHbIX COCTOAHUA BOAbl. OCOOGEHHOCTH
cTpoeHus ra3os. MoJIAPHBIN 00beM Ira3000pa3HbIX Be-
IIeCTB.

ITpumepsl raszoo0pasHBIX MIPUPOSHBIX CMeceii:
BO3IYX, IPUPOAHLIA raid. 3arpssHeHue aTMmocdepbl
(KHCJIOTHBIE JOMKIN, TIaPHUKOBBIN 3)(deKT) u 60pnda
C HUM.
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IIpencraBuTenn raszoo0pasHBIX BEIIECTB: BOJO-
POJZ, KUCJIOPOJ, YTJIEKUCJIbIN Ta3, aMMUAK, dTUJEH.
Wx monyueHnue, coOupanue u pacio3HaBaHMe.

HKugroe COCTOSIHHUE BeIjecTBa.
Bopga. IlorpebisieEnre BOABI B OBITY M Ha IIPOU3BOJICT-
Be. JlleCcTKOCTh BOJIBI U CIOCOOBI €€ YCTPAHEHUA.

MuHnepasbHBIE BOAbI, UX HUCIOJb30BAaHUE B CTOJIO-
BBIX U JIEUEOHBIX ITeJISIX.

JKunxkue KpucTajabl M UX IPUMEeHEHUE.

TsBepnoe COCTOSAHUE BeNiecrTBa.
Anmopdubie TBepable BellleCTBa B IIPUPOJE U B JKU3-
HU 4YeJjloBeKa, UX 3HaueHue W ImpuMeHenue. Kpuc-
TaJJINYECKOe CTPOEHWE BEIeCcTBa.

HucmepcHbBIe cucTeMbl. [louarue o guc-
MMEePCHBIX cucTeMax. [lucnepcHaa dasa u gucmepcu-
oHHadA cpenma. Knaccudukanusa qUCIEePCHBIX CUCTEM
B 3aBUCHUMOCTH OT arperaTHOTO COCTOSHUS JHCIIepC-
HOM cpeabl U NVUCIEePCUOHHOM (ha3bl.

I'pyboaucnepcHble cUCTeMBI: dSMYJILCUHN, CYCIICH-
3UU, a9PO30JIN.

ToHKOAUCIIEPCHBIE CHUCTEMEI: T'eJIN 1 30JIHU.

CocTaB BelllecTBa u cMeceii. Bemecrt-
Ba MOJIEKYJIAPHOTO WM HEMOJIEKYJISAPHOTO CTPOEHUA.
3aKO0H IIOCTOSHCTBA COCTAaBa BEIIIECTB.

IlousaTue «moJis» U ee PAaSHOBUIHOCTH: MAaCCOBAsI
(moJis BJIEMEHTOB B COETMHEHUM, MOJISI KOMIIOHEHTAa
B CMeCHU — J0JIA IPUMECeH, J0JIA PACTBOPEHHOTO Be-
IIfecTBa B pacTBope) u oobeMHuasdA. [0 BEIX0a TPO-
IYKTa peaKIIuy OT TeOPEeTUUYECKU BO3MOKHOTO.

Hdemoncrpamuu. Mogenb KpuCTaJINYecKoOn pe-
IIeTKN XJopuza HaTpusa. O0pasibl MUHEPAJOB C
MOHHOM KPUCTAJJIMUYECKOH PEeIIeTKON: KaJbIIUTa,
raguTta. Mogenn KPUCTAJLINUECKUX PEIIEeTOK «CyXO-
ro Jbga» (Uam 1Moma), aimasa, rpaduTa (MIU KBap-
1ma). Mogens moaeryasl JJHK. O0pasibl miacTMmace
(dbeHOSIODOPMATBbAETUIHBIE, ITOJNYPETAH, TOJUITH-
JIeH, IOJUIIPONUJIEH, IIOJUBMHUJIXJIOPUI) U HU3MAe-
ana u3 HuX. OOpasnbl BOJOKOH (IIIEPCTh, IIENK,
aleTaTHOe BOJIOKHO, KaIllPOH, JIaBCaH, HEMJIOH) U U3-
meausa usd Hux. O0pasilbl HEOPTAaHUUYECKUX IOJIHMe-
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poB (cepa miIacTuyecKasi, KBapll, OKCUJ aJIOMUHNS,
MIPUPOAHBIE AJTIOMOCUJINKATHI). Moesb MOJISIPHOTO
obobeMa razos. Tpum arperaTHBIX COCTOSHUS BOIBI.
O0pas1Ibl HAKUNY B YaWHUKE U TPyOax IeHTPaJIbHO-
ro oromaeHus. yKecTKOCTh BOJALI 11 CIIOCOOLI ee YCT-
panenusa. ITpubopel Ha KUAKUX Kpucramiaax. O0-
pasIiibl pasiIuYHbIX JUCIEPCHBLIX CHCTEM: dOMYJIbCHUIL,
CyCIIeH3Uli, aspo3ojieit, rejmeil u 3ojeit. Koarymusa-
nus. Cunepesuc. dpdext Tungamis.

JladopaTopHble omnbIThl. 2. OmnpenesieHue THUIIA
KPUCTAJLUINYECKOH PeIIeTKN BeIecTBA U OIIMCAHUe
ero coicTB. 3. O3HaKOMIIeHNE ¢ KOJLIEKI[MEeHN II0JIN-
MEpOB: ILJIACTMacC M BOJIOKOH U H3AeIUSI M3 HUX.
4. UcnbpiTaHWe BOABI HA JKECTKOCTb. ¥ CTPaHEeHUe
JKeCTKOCTH BOAbI. 5. O3HAKOMJIEHNE C MUHEPAJIbHBI-
My Bogamu. 6. O3HaKoOMJIeHNEe ¢ AUCIEPCHLIMY CHCTE-
MaMH.

IIpakTuueckasa padoora Ne 1. Ilosmyuenue, cobu-
paHue 1 pacIo3HaBaHUe ra3os.

Tema 3
XuMuuecKue peaxkinuu (8/16 u)

Peaxnuu, ugynmue 6e3 MaMeHEHHU
cocTaBa BelecTB. ALIoTponud U aJJIOTPOII-
HbIe BUAou3MeHeHus. [IprmunHb aJoTponny Ha IPHU-
Mepe MoauM(pUKAIUNA KUCJIOpoaa, yriaepoaa u (gocdo-
pa. O30H, ero 6moiornuecKas poJib.

WNzomeps! u nzomepu4.

Peaknum, maymme ¢ U3MeHeHUEM
cocTaBa BeIecTB. Peaknuu coeguHEHNUT,
pasiiokeHUs1, 3aMelleHnus u oOMeHa B HeopraHuUYe-
CKOM M OopraHMYecKoy xmMum. PeaKnuu sK30- U 9H-
morepMuuecKkue. TermmoBoi a(p(heKT XUMUUECKON pe-
aKIIUM W TEePMOXMMHUYECKUe YypaBHeHHus. Peaxiun
rOpeHnsA, KaK YaCTHBIA CJydYail SK30TePMHUUECKUX
peaxItuii.

CKopoCTh XMUMUUECKOMN pPeaKI[HuHu.
CKOpoCThL XUMHUUECKOI peakIiuii. 3aBUCUMOCTb CKO-
pocTH XMMHYECKON peaxkIiMy OT IPUPOALI pearu-
PVIOIINX BeIleCTB, KOHIEHTPAIIUM, TeMIIepaTyphl,
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ILJIOIAMY IIOBEPXHOCTU CONPUKOCHOBEHHSA M KaTa-
ausaropa. Peaknuu romo- um rereporeHHbie. IloHsA-
THe O KaTaju3e M KaTajusaTopax. PepMeHTHI Kak
OMOJIOTUEeCKHE KaTalu3aTOpbl, OCOOEHHOCTH UX
(PYHKIIMOHNPOBAHUA.

O6paTuMOCTh XUMHUUYECKHUX pPeak-
i u ii. HeobpaTumMblie 1 oO0paTuMble XUMUYECKIIE Pe-
axnuu. CocTosHIE XUMHUUYECKOT0 PaBHOBECUS IJISA
o0paTUMBIX XMMHUUYeCKHX pearnuii. Croocobbl cme-
ITeHN s XUMUUYeCKOr0o PaBHOBeCUs Ha IPHUMepe CUH-
Te3a aMMuaxa. lloHsaTme 00 OCHOBHBIX HAYUYHBIX
MIPUHIIUIAX IIPOU3BOJCTBA Ha IpUMepe CUHTEe3a aM-
MUaKa U1 CePHOMN KUCJIOTEI.

Poaxs Bogbsl B XMMUUECKOHN peakx-
nuu. HcruHHbIe pacTBOpbl. PacTBOpUMOCTE U
KJaccupuKaua BeIlecTB [0 9TOMY IPU3HAKY: pac-
TBOPUMBIE, MAaJIOPACTBOPHUMbIE U HEPACTBOPUMEIE
BeIllecTBa.

OJIEKTPOJIUTHI M HESJIEKTPOJIUTHI. JJIEKTPOJIUTH-
yecKas auccornuanus. K1caoTel, OCHOBAHUA U COJIU
C TOUKHU 3PEHUS TEOPUH DJIEKTPOJUTUUECKON ITHUCCO-
IMUaInn.

XuUMHUUYeCcKre CBOMCTBAa BOJbI: B3aUMOJEMCTBUE
¢ MeTaJJIaMH, OCHOBHBIMM M KHCJOTHBIMH OKCHUA-
MU, pasjiosKeHue W o0pasoBaHHe KPUCTAJLJIOTUIPA-
TOB. Peakiiuu ruapaTaiiuy B OpraiuuecKoil XUMUU.

TFT'ugponus opraHuuecKUX U HeOpTa-
HUYeCKUX coegumHeHunii. Heobparumsrii
rugpoans. O0paTUMBIN I'MIPOJII3 COJICH.

Tugponns opraHmyecKMX COeAUHEHUH U ero
IIpakTUUYeCKOoe 3SHAUeHUe MIJIA IIOJIyUeHU A TUIPOJIN3-
HOTrO COMpPTa WM MbLIa. Buosiormueckas poJib TUAPO-
JIN3a B IIJIaCTUYECKOM U SHEePreTuUYecKoOM oOMeHe Be-
IITEeCTB U SHEePTUHU B KJIETKeE.

OKUCIUTEJIbHO-BOCCTAHOBUTEJb-
Hbl e peakKnuu. CremneHb okucaenua. Ompene-
JIeHWe CTeHeHU OKUCJIeHUs Mo (opMysie coeguHe-
Husi. IloHATHE 00 OKHCINTEIbHO-BOCCTAHOBUTEIh-
HBIX peaknuax. OKucjIeHWe U BOCCTAHOBJIEHUE,
OKUCJINTEJh U BOCCTAHOBUTEJIb.
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DI eKTpPOoJu 3. IIeKTPOJIN3 KaK OKUCINTEIIb-
HO-BOCCTAHOBUTEJILHBINA IIpOIlecc. DJIEKTPOJIU3 pac-
IIJIAaBOB ¥ PACTBOPOB Ha IIPUMEPE XJIOPHUJa HATPUA.
IIpakTuueckoe TpUMeHEHUE 3JIEKTPOJM3a. IJeK-
TPOJUTHUYECKOE TMOJIyUeHe aTIOMUHNIA.

Hemoncrpamuu. IIpeBparenue KpacHoro gocho-
pa B 6exnliii. O3oHaTop. Momeau MOJeKya H-OyTaHa
1 1n300yTamHa. 3aBUCHUMOCTh CKOPOCTH PEaKIIU OT
IIPUPOALI BeIleCTB Ha IIPUMEpPe B3aMMOJAENCTBUS
PacTBOPOB PAa3JUYHBIX KHCJIOT OJAWHAKOBOM KOH-
IMeHTpallul C OJMHAKOBBIMU T'paHyJlaMU ITMHKA U
B3aUMOJIEICTBUA OAWHAKOBBIX KYCOUKOB pPAa3HBIX
MeTaJIJIoB (MarHusa, MUHKA, JKeJes3a) ¢ COJISTHOM KHc-
Joroii. BaaumomeiicTBre PacTBOPOB CEPHOM KUCJIO-
THI C PACTBOPAMHU THOCYJIb(aTa HATPUA Pa3IUUHON
KOHIIEHTPAIIUY U TeMIepaTypbl. Mogeab KUIAIIEr0
ciaosa. PasyiokeHue TiepoKcuia BOAOPOJa C IIO-
MOIIIbI0 KaTaausaTopa (oxkcuga maprauma (IV)) u ka-
Tajasbl CBIPOTO MSCA U ChIpOTo Kaprodensa. IIpume-
PBI HEOOPATUMBIX peaKIiii, UAYIIUX ¢ 00pa3soBaHU-
eM ocaJlKa, ra3a Wl BoAbl. BaaumojericTBUE JTUTUA
u HaTpud ¢ Bogoii. Ilonyuenue oxkcumga docdopa (V)
¥ pacTBOPEHMeE ero B BoJe; UCIbITaHME ITOJTYUEeHHOTO
pacTBopa JakmMycoMm. OOpasmbl KPUCTAIOTUIPATOB.
HcneiTaHre pacTBOPOB 3JEKTPOJIMTOB U HEDJIEKTPO-
JIUTOB HA IIPeIMET AUCCOMUAIINN. 3aBUCUMOCTD CTe-
eHU DSJEKTPOJIUTHUUYECCKOU AUCCOIIUAIIUYN YKCYCHON
KMCJIOTHI OT pa3baBiieHusA pacTBopa. 'mapoaus Kap-
omma KaabliudA. 'maposn3 KapOOHATOB IMEJOUHBIX
MeTaJIJIoB 1 HuTpaToB nuuKa mniam cBuHiia (II). Ilo-
JydeHue MbLiaa. IIpocreiiiiue OKMCINTEILHO-BOCCTA-
HOBUTEJbHBIE PeaKIMU: B3aMMOJeHCTBUE IIMHKA C
COJITHOY KYCJIOTOM M JKeJjie3a C pacCTBOPOM cyJib(dara
menu (II). Mogens saexTponusepa. Mogesnrb 3JIeKT-
POJM3HOM BaHHBI AJIA HOJYUYEHUI aJTIOMUHUS.

JlaGopaTopHbie OmBITHI. 7. PeaKiiusa saMeIeHUs
Meau JKeJe30M B pacTBoOpe MeITHOro Kymopoca. 8. Pe-
aKIuu, UAyIIre ¢ 00pasoBaHMeM OCallKa, rasa U BO-
nbl. 9. [lonyueHne KHUCIOPOAA PABJIOKEHUEM TEPOK-
cuIa BOAOPOA C IIOMOIIBIO oKcuaa Mmapranna (IV) u
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KaTajassl ceIporo Kaprodensa. 10. Ioxyuernue Bomo-
poza B3auMOJeHMCTBHEeM KHUCJIOThI ¢ IIuHKOM. 11. Pas-
JIMYHBIE CJyYau TUAPOJIN3a COJIEH.

Tema 4
BemiecTBa 1 ux cBoicTBa (9/18 u)

MeTaaasl. BsaumMmomelicTBre METaJJIOB C He-
MeTaJIaMu (XJI0POM, CEPOM U KUcaopoaoM). Baaumo-
IeHCTBUE IMEeJIOYHBIX U IEeJIOUHO3eMeJbHBIX MeTaJl-
JIOB C BOAOM. OJIEKTPOXUMUUECKU DA HATIPAKEHUH
MeTaJLI0B. BaauMozelicTBe MeTaJIOB C pacTBOpaMu
KHCJIOT U cojieii. AmtoMuHOTepMUs. BaaumoeticTBue
HaTpPHUA C 9TAaHOJIOM U (PeHOJIOM.

Kopposusa meranigos. IloHATHE 0 XUMUYECKOH U
JIEKTPOXUMUUYECKON KOPPo3uny MeTaLIoB. CIocoOs!
3aMIUTHI METAJLJIOB OT KOPPO3WUMN.

HewmeTanmsel. CpaBHUTeNbHAA XapaKTEePUCTHU-
Ka raJIoreHOB Kak Haubojee TUIWYHBLIX IIPEeACTaBUTE-
el HeMeTaJioB. OKMCIUTETbHBIE CBOMCTBA HEMETAJI-
JIOB (B3aMMOZEHICTBUE C METAJJIaMU UM BOIOPOAOM).
BoccTranoBuTesibHBIE CBOIICTBA HEMETAJLIOB (B3amMo-
melicTBUe ¢ 0oJiee BIIEKTPOOTPUIIATETHLHBIMU HEMETAJ-
JIaMU U CJIOKHBIMHY BeIeCTBAMMU-OKUCIUTEIAMI).

KucnoTsel HeoprammuecKkue M oOpra-
HuueckKue. Kiraccupuramma xucaor. XumMmude-
CKUe CBOMICTBA KUCJIOT: B3aMMO/JIEMICTBUE C MeTaJLIa-
MH", OKCUJJaM¥1 METAJJIOB, TUAPOKCUIAMU METAJIJIOB,
consamu, cnupramu (peaknusa strepuduranum). Oco-
Oble CBOMCTBa a30THOM M KOHIIEHTPUPOBAHHOM cep-
HOM KHUCJIOTHI.

OcHOBaHUS HeoOpraHumYecKHUe U O p-
raHnudeckKue. OcHOBaHUSA, UX KJacCUPUKAIIUA.
XuMU4YecKlie CBOMCTBA OCHOBAHUI: B3aWMOJIEICT-
BUE C KUCJOTAMM, KUCJIOTHBIMU OKCUAAMHU U COJISA-
mu. Pasioskenne HepaCTBOPUMBIX OCHOBAHUIM.

Coau. Knaccupuramus coseii: cpeaune, KUCIbIe
1 OCHOBHBIE. XMMUYECKUE CBOMCTBA COJIeli: B3auMO-
JIeTICTBUE C KUCJIOTaMU, IT[eJIOYaMu, METAJJIaMU U CO-
asvu. IlpencraButenu coseir 1 nx 3HaAUYEHUE. XJIO-
pux HaTpuA, KapboHAT Kambnud, Gochar Kaabrusa
(cpename coam); TUAPOKAPOOHATH HATPUA U aMMO-
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HuA (KHCJIbIe CoJIn); TuApoKcokapoonar mequ (II) —
MaaaxuT (OCHOBHASA COJIb).

KauecTBeHHBIE peaKIuuW Ha XJOPUI-, CyJabdar-,
u KapOoHAT-aHMOHBI, KATUOH aMMOHUS, KATHUOHBI
sxkemesa (II) u (I1I).

F'emeTuuecKasa cBA3b MEJXXAY KJac-
caMu HEeOPTraHMYECKUX MW OPTaHUUEC-
KX coeguHueHnuii IlomaTue o reHeTHuYecKoO
CBS3U U TeHEeTHUYECKUX pAmax. I'eHeTHUeCKHI PAI
Mertasia. I'eHerumuecKkuii pang Hemeranaa. Ocoben-
HOCTHU TeHEeTHUUYECKOT0 PANA B OPTaHNUECKON XUMUH.

Hemoucrpanuu. Koinekius o6pasiioB MeTaJJIOB.
BsaumogeiicTBrie HaTpusaA M CYPbMBI C XJIOPOM,
JKesieda ¢ cepoii. I'openne mMarHus m aJIOMUHUA
B KucJjJopoje. BlaumomeiicTBuE 1MIeJI04HO3eMeTbHBIX
MEeTaJIJIOB ¢ BOMOM. BaaumonelicTBre HATPUA C ITa-
HOJIOM, IIMHKA C YKCYCHOM KMCJIOTOM. ATIOMUHOTED-
Mus. BsammogelicTBre MeIu ¢ KOHIIEHTPUPOBAHHOMN
a30THOM KwucJjgoToii. Pe3yabTaThl KOPPO3UU METaJI-
JIOB B 3aBUCHMOCTH OT YCJOBUU e€e IIPOTEKaHWUI.
Konnexrnua ob6pasmoB HeMmeTasIoB. BaammopeiicT-
BUE XJIOPHOM BOJBLI C pacTBOpoM Opomwupaa (nomuja)
Kanuda. KosleKmsa npupogHbIX OPraHNUYECKUX KUC-
gor. PasbaBiieHre KOHIIEHTPUPOBAHHON CepHON
KHCJIOTHI. BsaumojneilicTBre KOHIEHTPUPOBAHHOMU
CEePHOM KHUCJOTHI C CAXapoM, IIEJLIIOJIO30M U MeAbIO.
O6pasIbl IPUPOIHBIX MUHEPAJIOB, COAEP;KAIIUX XJIO-
punx HaTpus, KapOOHAT KabIud, (Gocdar KaabIus
u ruapokcokapoouar menu (II). O0pasIibl IHUIEBBIX
IIPOJIYKTOB, COAEPIKAINX I'MAPOKAPOOHATHI HATPUA
U aMMOHUSA, UX CIIOCOOHOCTH K PAB3JIOXKEHUIO IIPU Ha-
rpeBanuu. 'ameHne conbl yKcycom. KauecTBeHHBIE
peakIuy Ha KAaTUOHBI M aHUOHLI.

JlaGopaTopHble omnbITHl. 12. McmbiTaHue pacrt-
BOPOB KMCJIOT, OCHOBAHUM 1 COJIell MHANKATOPAMU.
13. B3aumojelicTBIE COJIAHON KMCJIOTHI M pacTBoOpa
YKCYCHOM KHCJIOTHI ¢ MeTajimaMmu. 14. BaaumopeiicT-
BU€ COJIAHOI KHCJOTHI M PACTBOPA YKCYCHOU KUCJIO-
TEI C OCHOBaHUAMU. 15. BazaumozneiicTBue COJISAHONI
KHCJIOThI W PacTBOpPa YKCYCHOII KMCJIOTBI C COJIAMU.
16. IToryueHue u cBOicTBa HEPACTBOPUMBIX OCHOBA-
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Hui. 17. Tuaposns XJIOPUI0B U alleTaToB IEJIOUYHBIX
MeTasI0B. 18. O3HaKOMIIEHE ¢ KOJUIEKITUAMMU: a) Me-
TaJJIOB; 0) HEMEeTAaJIJIOB; B) KICJOT; I') OCHOBAHUI;
1) MUHEPAJIOB U OMOJIOTUYECKUX MaTEPUAJIOB, COJIED-
JKAIUX HEKOTOPHIE COJIM.

IIpakTuueckas padora Ne 2. Pemenue skcnepu-
MEHTaJIBHBIX 3aa4 Ha I/I,I[eHTI/I(I)I/IKaI_[I/IIO opranmnye-
CKUX U HEOPraHUUYECKHNX COeTUHEHUH.

YueOHO-MeTOONYEeCKUN KOMILJICKT

1. I'abpuenan O. C., Awyrkosa A. B. Xumnsd.
10 ks1. Ba3oBbiit ypoBeHb: MeToguuecKkoe mocoome. —
M.: Opoda.

2. I'abpuensan O. C., Awyrosea A. B. Pabo-
yas terpagb. 10 kia. K yueouury O. C. 'abpuensana
«Xumus. 10 xkmacc. Basoswrit ypoBeHb». — M.: JIpo-

da.

3. I'abpuenan O. C., Ocmpoymos H. I.,
Caadros C. A. Kuura nisa yunrens. Xumusa. 10 K.
Basosbrii ypoBeunb: MeToaguueckoe mocobme. — M.:
Hpoda.

4. I'abpuenan O. C., Awyrxosea A. B. Xumus.
11 xu. BasoBeiil ypoBeHb: MeTomuuecKkoe mocooue. —
M.: IIpoda.

5. I'abpuenan O. C., Awyrosa A. B. Pabo-
yas terpagb. 11 kia. K yue6uury O. C. 'abpuensna
«Xumus. 11 ximacc. Basosswiit ypoBeHb». — M.: JIpo-
Qa.
6. I'abpuenan O. C., Ocmpoymose H. I,
Cnadrkos C. A. RKuura pas yuurens. XHUMMNI.
11 xkn. BasoBbIili ypoBeHB: MeTogMYecKoe IIOCO-
ome. — M.: IIpoda.

7. Xumus. 10 xia. KouTposbHBIE 1 TPOBEPOUHEBIE
padorer K yueOHuKy O. C. TI'abpuensana «XuMmus.
10 xuacc. BazoBeiit ypoBerab» / O. C. I'abpuensH,
II. H. Bepesxkun, A. A. Ymaxkoa u ap. — M.:
Hpoda.

8. Xumusa. 11 xi. KoHTpoJabHBIE 1 IPOBEPOUHBIE
paborer K yueoHury O. C. TI'abpuensHa «XuMus.
11 xmacc. BasoBeiit ypoBerb» / O. C. I'abpuensH,
II. H. Bepesxkun, A. A. Ymaxkoa u ap. — M.:

Hpoda.
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IIporpamma Kypca XuMuu
maga 10—11 kaaccos
0011Ie00pa3oBaTeIbHBIX
yupe:KIeHu i
(mpouabHBIN YPOBEHB)

IlogcuurenpHada 3amuckKa

ITporpamma o xumun s 10—11 xaaccoB obiie-
00pa30BaTeJbHLIX VUPEIKICHUN ABJISETCA JIOTHYe-
CKUM ITPOJOJIXKEHMEM aBTOPCKOTO Kypca MIJsI OCHOB-
HoIi mKoabl. ITosToMy oHa paspaboTada ¢ OIOpPOI Ha
Kypc xumuu 8—9 KiaccoB. Pe3dyabTaTomM STOr0 ABU-
JIOCH TO, UTO HEKOTOPbIe, IPENMYIIeCTBEHHO TEeOPEeTH-
YeCKVe TeMbl Kypca XWUMWU OCHOBHOI IIIKOJIBI pac-
CMaTpPHUBAIOTCS CHOBA, HO ysKe Ha 00Jiee BLICOKOM, pac-
IIIUPEHHOM U yIUIyOJIEeHHOM ypOBHE. ABTOD JIeJIaeT 3TO
OCO3HAHHO C IeJbI0 ()OPMUPOBAHUA IIEJIOCTHOU XUMU-
YEeCKOW KapTWHBI MUPA U JJI 00EeCIIeUYeHUs TPEeeMCT-
BEHHOCTM MEJKJY OCHOBHOM W CTapINedl CTYIeHAMU!
00yueHMA B 00111e00pa30BATEIbHBIX YUPEIKICHUIX.

Kypc ueTko pgenuTca Ha JBe YacTHM COOTBET-
CTBEHHO rojam obyueHusa: opraandeckyo (10 Kiacc)
u oburyto xumuio (11 raace). Opraamueckasa XuMuA
paccmarpuBaeTca B 10 Kijiacce u CTPOUTCA C yUIETOM
3HAHUH, TMTOJYUYEHHBIX YUAIITMMUCA B OCHOBHOM IITKO-
sne. IlosTomy ee mayueHWMe HAUYMHAETCA C TOBTOPE-
HUSA BasKHEUIIUX MOHATUN OpraHuvYecKoil XUMUU,
PaccMOTPEeHHBIX B OCHOBHO IITKOJIE.

Ilocyie moBTOpeHUA BaKHEUIIMX IOHATUHN pac-
CMAaTPUBAETCS CTPOEHUE U KJACCU(PUKAIIUA OPraHM’-
YEeCKUX COeIUHEHWUI, TEOPETUYECKYI0 OCHOBY KOTO-
poil cocTaBaseT COBPEMEHHAS TEOPUS XUMUYECKOTO
CTPOEHUA C HEKOTOPBLIMU 3JeMEHTaMU JJIEKTPOHHOM
TEOPUU U CTepPeoxXuMuu. JIOTMUeCKUM ITPO0IKEeHN-
eM Befayllell maen O B3aMMOCBA3U (COCTAB — CTPO-
eHlle — CBOIMCTBA) BeIleCTB SABJAETCA TeMa «XITMU-
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YyecKHe peaKIny B OPraHUYEeCcKOll XMMHUN», KOTOpasd
3HAKOMUT YUaIlIUXCsA C KJaccupuxammell peawriiuil
B OpPraHNUEeCKOM XUMUU U JAaeT IpeAcTaBJIeHre O He-
KOTOPBIX MeXaHM3MaX UX IMIPOTeKAHUA.

ITonyuenHble B IIEPBLIX TeMAaX TEOPETHUECKHUE 3HA-
HUS yYaIIUXCs 3aTeM 3aKPeILIAIOTCA M PasBHUBAIOTCSA
Ha 6oraToM (PaKTHUECKOM MaTepHajie XMMIH KJIACCOB
OpraHMYeCKUX COeINMHEHNI, KOTOphbIe paccMaTpuBa-
IOTCSA B OPSIKE YCIOXKHEHU OT 0oJiee IIPOCTHIX (yriie-
BOZOPOZIOB) IO Hambojee CJIOKHBIX (0MOIOJIMMEpOB).
Taxoe mocTpoeHre Kypca MO3BOJSAET YCUIUTh AeIyK-
THUBHBIN IIOAX0/ K N3YUYEHNIO OPraHUUYeCKON XUMU.

Kypc obrmeit xumuu nsydaercss B 11 Kjacce u cra-
BUT CBOell 3aiaueil MHTErpanuio 3HaHUHN yUAIUXCA II0
HEeOPraHMYeCKON M OPraHMYeCKO#l XWMUU C IIeJIbIO
GopMUPOBAaHUA YV HUX €IMHON XMMHUUYECKOH KapTHUHBI
Mupa. Begyimas uges Kypca — eIMHCTBO Heopranuue-
CKOI1 1 OpPraHnuYecKoi XMMUY Ha OCHOBE OOIITHOCTH X
MIOHATHI, 3aKOHOB M TEOPUI, a TaKKe Ha OCHOBe 00-
X IIOAXONOB K KJIACCU(PUKAIINYM OPraHWYEeCKUX U
HEoOpraHn4YeCKUX BEIeCTB U 3aKOHOMEPHOCTIM IIPOTe-
KaHtA XUMHWUYECKUX PeaKIIui MeXIy HuMHU. Taxoe
IIOCTPOEeHME Kypca o0Ieil XMWY IT03BOJISIET IIOABECTH
yuamuxcsad K MOHMMAHUIO MaTepPUaJbLHOCTH W IIO3HA-
BAeMOCTH eIUWHOI'0 MHUpa BeIecTB, IPUYNH ero Kpa-
COUHOTr'0 MHOT'000pa3us, BCeoOIIell CBSA3M ABJICHII.

B cBo10 ouepenn, 9TO faeT BO3ZMOMKHOCTD YUAII[IM-
cs He TOJILKO JIYUIle YCBOUTh XUMUYECKOe ComeprKa-
HUe, HO U IIOHATH POJIb M MECTO XMMHUH B CHCTEME
HayK o mpupojge. Takoe IMocTpoeHme Kypca II03BO-
JISeT B IIOJIHOM Mepe MCIO0JIb30BaTh B O0YUeHUHU OIle-
panuy MBINIJIEHUA: aHAIN3 W CUHTE3, CPaBHEHMNe
U1 aHAJIOTHIO0, CUCTEMATU3AIUI0 1 0000IIleHe.

HamHasa mporpaMma peajii3oBaHa B yueOHUKAX:
I'abpuenan O. C., Mackaes . H., Ilonoma-
pes C. IO., Tepenun B. M. Xumusa. 10 ka. Ilpo-
¢unpHBIT ypoBeHb. — M.: [Ipoda; Iabpu-
enan O. C., Jlvicosa I'. I'. Xumusa. 11 wua. Ilpo-
(ursHBI ypoBeHb. — M.: IIpoda.
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10 KJIACC (OPTAHUYECKRAA XUMMUI)
(3/4 u 6 Hedento; gcezo 102/136 u,
u3 Hux 5/10 ©w — pe3ep8roe gpems)

BBenenmne (5/8 u)

Ilpengmer opranmueckoir xummu. (OcobeHHOCTU
CTPOEHMA ¥ CBOUCTB OpPTaHUYECKUX COEJMHEHUM.
3HaueHNe W POJb OPTaHUYECKOH XMMHUHU B CHCTEME
€CTeCTBeHHBLIX HAyK U B :KU3HU oOIiecTBa. KpaTkuii
OUEePK UCTOPUH PA3BUTUA OPTaHNUECKON XMMUMN.

IIpeamochlIKM CO3JaHUA TEOPUU CTPOEHUSA: Te-
opus paguKajJoB U TEOPUs TUMIOB, paboThl A. Kery-
Jae, 9. ®pankaanga u A. M. Byraeposa, cbess Bpa-
yeii u ecrecrBoucubiTaTeseil B r. Illmeiiepe. OcHOB-
HbIe TOJIOMKEHUS TEeOPUU CTPOEHUS OPraHUYECKUX
coemuHenuii A. M. ByrtiepoBa. XuMuueckoe CTPO-
eHle U CBOMCTBa OpraHMvYecKUX BeIlecTB. lzome-
pusa Ha mpuMepe H-OyTaHa u n3o0yTaHa.

AJIEKTPOHHOE 00JIaK0 11 OPOUTAID, X (DOPMBI: S U .
AJIeKTPOHHBIE ¥ BJIEKTPOHHO-TpadmuecKkue (Gopmy-
JIBI aTOMA yTJIepoa B HOPMAJIbHOM U BO30YKICHHOM
cocToAHUAX. KoBajleHTHAsT XUMHUUYeCKasa CBA3Db U ee
pasHOBUAHOCTH: C U 7. BomopoaHas cBa3b. CpaBHe-
Hre OOMEHHOT0 1 JOHOPHO-aKIeIITOPHOIO MEeXaHU3-
MOB 00pa3oBaH’sA KOBAJIEHTHOM CBA3HU.

IlepBoe BaJIeHTHOE COCTOAHHNE — Sp3-rMOpUAn3a-
IusA — Ha IPUMepe MOJIeKYJbl MeTaHa U APYTUX ai-
KaHOB. BTopoe BajleHTHOe cOCTOAHMNE — Sp2-rub-
pugusanmua — Ha IpUMepe MOJEeKYJbl JTHJIEeHA.
TpeTbe BajleHTHOE COCTOAHIE — SP-THOPUIM3AIIAA —
Ha IpuUMepe MOJIeKYJIbI alleTuieHa. ['eomeTpus Mo-
JIeKYJI PACCMOTPEHHBIX BEIeCTB U XapaKTepUuCTUKA
BUJOB KOBAJIEHTHOH! CcBs3U B HuUX. Mogenns I'misec-
X A9 00bACHEeHUA B3AMMHOI'O OTTAJIKUBAHUA TH0-
PUAHBIX opOMUTANell M MX PACIOJOKEHUS B IIPO-
CTpaHCTBe C MUHVMMYMOM SHEPIUM.

Hemoucrpanuu. KolmeKiiusg opraHnyecKUX Be-
IIIeCTB, MATEePUAJIOB U U3AeJNH u3 HuX. Mojgean Mo-
nexyn CH, u CH;0H; C,H,, C,H, u CjH; n-Oyrana
1 1300yTaHa. BaumomelicTBrie HATPUA C 9TAHOJIOM
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1 OTCYTCTBHE B3aMMOIEHUCTBUA C JUITUIOBLIM 3(-
poM. KonneKIusa monMMepoB, IPUPOSHBIX M CHHTE-
TUYECKNX Kay4dyKoB, JIEKapCTBEHHBIX IIPEmapaTosB,
Kpacureieii. IllapocTep:xHeBble 1 00bEMHEBIE MOJeE-
au monekya H,, Cl,, N,, H,O, CH,. IITapocTep:xHe-
BBIe U 00BeMHEBIe Mogenu CH,, C,H,, C,H,. Mogeins,
BBITIOJTHEHHAA M3 BO3AYIIHBIX ITapoOB, AEMOHCTPU-
pyiomias oTTAJIKUBaHNE T’HOPUIHEBIX OpOUTATIEH.

Tema 1

Crpoenue u Kiaaccupuramus
OPraHMYECKHX COeTUHEHUH (10/13 u)

Knaccupukanusa opranmiyecKUX COeOUHEHUH II0
CTPOEHUIO «YTJIEPOJHOTO CKeJIeTa»: AlUKJINYEeCKUe
(aIKaHBI, AJKeHbl, aJKHHBI, aJKaJueHbl), KapOo-
MUKJINYecKre (IMIUKJI0ATKAHBI M apeHbl) U TeTepo-
nmukanueckue. Kiaccupurainusa OpraHUYECKUX CO-
eIVHEHUN 10 PYHKIMOHAJIbHBIM I'PYIIIaM: CIIMPTEI,
¢eHOJBI, IPOCTHIE 3S(PUPHI, ATLIETHUILI, KETOHHI,
KapOOHOBBIE KUCJOTHI, CJA0KHBIE d3(UPHI.

Homenknarypa TpuBMasiibHAA, paluoOHAJbLHAA U
HWIOITAK. PanuonanbHasd HOMEHKJIATYPa KaK Ipe/-
miecTBeHHUK HOMeHKJATyphl MIOITAK. Ilpuamune:
o0pa3oBaHUs HA3BAaHWN OPraHWYECKUX COEIUHEHUN
mo MIOITAK: samerenus, pofoHauYaJIbHOU CTPYKTY-
PBI, CTAPIIIMHCTBA XapaKTEePUCTUUECKUX IpymH (aj-
(haBUTHBIT ITIOPAIOK).

CTpyKTypHasd M30MEpUA U e€e BUAbI: N30MepPUsd
«YyTJIEPOTHOTO CKeJjieTa», M30MepUs IIOJOXKEeHUs
(kpaTHOM cBA3Y U (PYHKIIMOHAJIBHON TPYIIIIHI), MEXK-
KJiaccoBasa msomepusi. IlpocTpaHCcTBEeHHAA M30MEPUST
U ee BUIbI: TeOMeTpPUUYeCKasd U OINTUYecKas. Buoo-
rmyeckoe 3sHaueHre ONTHuUYecKon ndomepun. OTpake-
HUEe O0COOEHHOCTEN CTPOEHUSA MOJIEKYJ TeoMeTpuye-
CKUX U OITHUUYECKUX M30MEPOB B UX HA3BAaHUAX.

HemoncTpamuu. OOpasiibl IIpeAcTaBUTENEN pas-
JUYHBIX KJIACCOB OPraHWYECKUWX COEAWHEHUHN W IIa-
pOCTEP:KHEBBIE MM O0BEMHBLIE MOIEJIU WX MOJie-
Kyua. Tabauner «HasBanmme aJKaHOB M AJKUIBHBIX
3amectuTesieii» U «OCHOBHBIE KJIACCHI OPTaHUYECKUX
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coepuuenuii». IllapocTep:KHEBbIe MOIEJIN MOJIEKYJI
OPraHMYeCcKUX COeIMHEHUN Pa3IMYHbIX KJaaccoB. Mo-
eI MOJIEKYJT IB0OMEPOB Pa3HBIX BUJI0B M30MEPUH.

Tema 2
XuMHuYeCcKue peaknuu B OPraHu4ecKod XMMHUH
(6/8 u)

IlomaTrue o peaknuax 3amelieHusa. l'aJgoreHupo-
BaHNE aJKAaHOB U apeHOB, IMEJOYHOMN T'MJPOJIN3 Tra-
JIOTeHAJIKAHOB.

IlomaTue o peaknuaAX NpucoeguHeHUA. 'uapupo-
BaHUE, TUPOTAJIOTEHUPOBaHME, TaJOTeHUPOBAHUE.
Peaknuu moruMepusanuu U MOJTUKOHIEHCAIIUH.

ITonsaTre o peaknUAX OTIIEIJIEHUSA (3JIUMUHUPO-
BaHusd). llermppupoBanue ankauoB. [lermaparamnusa
cuupToB. [lermapoxaopupoBaHre Ha IPUMEpPE Tajio-
reHaJkaHoB. [JoHATHe 0 KpeKUHTe aJKaHOB U JeIl0-
JIMMEePUI3ANUN TOJIMMEDPOB.

Peaknuu nzomepusamnuu.

T'omonuTuueckuii u reTepoJuMTUUYECKUIl pa3phIB
KOBaJICHTHOII XMMMUYECKOM CBs3M; oOpasoBaHue Ko-
BAJIEHTHOM CBA3U II0 JOHOPHO-aKIeIITOPHOMY MeXa-
Husmy. IlomaTtme o HyKJeoduae u 3JIeKTpodue.
Kraccupuramusa peaknuii mo THUOY pPearupyroiimx
yacTull (HyKJIeoPUIbHBIE U DJIeKTPOPUILHBIE) U
MIPUHIINIY W3MEeHeHUuA COCTaBa MOJEKYJIbI. Baaum-
HOEe BJUAHWE aTOMOB B MOJIEKYJIaX OPraHUYECKUX
BelliecTB. UHAYKTUBHBINA 1 Me30MepHBIN 5(P(eKTHI.
IIpaBuio MapKoBHUKOBA.

PacueTrHsie 3amauu. 1. BeruucieHnue BeIxoia mpo-
OIyKTa peakKIlud OT TEeOpPeTHUYEeCKH BO3MOXKHOTO.
2. KomOuuaupoBaHHBIE 3aJaUl.

HdemoncTpanmuu. BapelB cMecu MeTaHa € XJIOPOM.
ObGecrBeunBaHIe OPOMHOM BOABI STUJICHOM U alleTHIe-
HOM. IlomryueHue heHOIODOPMATBIETUIHON CMOJIBI.

Henonmumepusanua nonuatuiaeHa. Ilomyuenue sTu-
JeHa u sTaHosa. KpekuHr KepocuHa. B3phIiB rpemyue-
ro rasa. 'opeHne MeTaHa MU IPOIIAH-OyTaHOBOM CMe-
cu (13 ra30BOM 3a:KUTraJIKM). B3pLIB cMecu MeTaHa UIn
IIPOIIaH-0yTaHOBOM CMecH ¢ KUCIOPOAOM (BO3LYXOM).
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Tema 3
YraeBomopoasl (24/31 u)

ITousTue 06 yriieBomopomax.

IlpupogHbBle HCTOYHUKYU yTJeBOIO-
poaos. Hedrs u ee mpoMbIIILIeHHAA ITIepepadboTKa.
dDpakIMOHHAA IIePEeroHKa, TepMUUECKUN 1 KaTaJu-
THYeCKUU KpPeKuHr. IIpupoaHbIil ra3, ero cocras u
MIPpaKTUUYECKOe MCHOJIb30BaHue. KaMeHHBIH yrojb.
KoxcoBamme xameHHoro yrid. IIpoucxosxmeHue
MIPUPOAHBIX MCTOUHUKOB YIJIEBOLOPOIOB. Pudop-
MUHT, aJKIJINPOBAHNE M apoMaTHU3aIusa HedTempo-
IYKTOB. DKOJIOTUUECKNEe acIeKThI JoOhIuM, IIepepa-
0OTKM U MCIIOJb30BaHUA IIOJE3HBIX NCKOIIaeMbIX.

A 1k a s, 'omonoruueckuii psasg u odmiasd Gop-
MyJa ajakaHoB. CTpoeHMre MOJIEKYJIbI MeTaHa U APY-
rmx ajJkKaHoB. HWMsomepusa anxaHoB. PusmueckKue
CBOMCTBa aJKaHOB. AJKaHbI B npupoze. IIpomsriii-
JIeHHBI€ CIIOCOOBI TOJIYUEHUs: KPEKMHI aJKaHOB,
dpakmuonnas mneperoHka HedTu. JlabopaTopubie
CIIOCOOBI ITOJIYUeHNA aJIKAaHOB: cuHTe3 Biopiia, gexap-
OOKCHUJIMpPOBaHUE COJiell KapOOHOBBIX KHCJIOT, T'HJ-
ponus Kapbuga aadloMUHHA. PeaKuu 3aMeIeHUnsd.
T'openmne aixkaHOB B Pa3JINUYHBIX YCJIOBUAX. TepMmu-
YyecKoe pasjioskeHue ajJkaHoB. M3omepusaiua airka-
HoB. IIpumeHenme aaxaHoB. MexaHM3M peaKIUU
pPaguKaJIbLHOTO 3aMeIlleHus, ero craguu. IIpakTuue-
CKOe WCIIOJIb30BaHMe 3HaHUiT 0 MexaHusMme (cBobo-
HO-PAAUKAJbHOM) PeaKIMili B NpPaBUIaX TEeXHUKU
6e30IacHOCTHU B OBITY U Ha IIPOM3BOJICTBE.

A 1 K e H bI. 'omosoruueckuii psang 1 ooias ¢op-
MyJia ajaxkeHoB. CTpoeHre MOJIEKYJIbI STHIEHA U APY-
rmx ajkKeHoB. M3oMepus ajJKeHOB: CTPYKTYpPHAA U
mpocTpaHcTBeHHasA. HoMeHKJaTypa u (usmyecKue
cBoiicTBa ajkKeHoB. IlosydyeHMe STHMIEHOBBIX YIJIEBO-
IOPOZOB U3 AJIKAHOB, raJIOreHAJIKAHOB U criupToB. ITo-
JIApU3aInA T-CBA3K B MOJIEKYJIaX aJKeHOB Ha IIpuMe-
pe npomneHa. ITorsaTue 06 nanykTuBHOM (+1) adhdeKrTe
Ha IpuMepe MOJIEKYJIbI IIponeHa. Peakiiuu mprcoemu-
HeHUsA (TaJoreHHMpoBaHUe, THUAPOTaJIOTeHUpPOBaHNeE,
ruaparaius, TUIPupoBaHUe). PeaKIiuy OKUCJIEHUS
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U IIOJUMEpHU3aliy aJKeHoB. IIpuMeHeHUe aJIKeHOB
Ha OCHOBe MX CBO#iCcTB. MexaHM3M peaKIInH dJIEKTPO-
(unpHOrO IpHCOoeAVHEHUS K ajdkeHaMmM. OKwucieHue
AJIKEHOB B « MATKUX» U «YKECTKUX» YCIOBUIX.

A 51 ® 1 HbBI. 'oMosornueckuii pAag arkuHoB. O0-
maa dopmysna. CTpoeHne MOJEKYJbI alleTHJIeHa U
Ipyrux ajdkuHoB. Mdomepusa ankumHoB. HomeHKJa-
Typa AalleTHUJIEeHOBBIX yrieBomopomoB. Ilomyuenue
AJKMHOB: METAHOBBIHA 1M KapOMIHBINA crmocodbl. PDu-
3WYeCKNUe CBOUCTBA aJKWHOB. PeaKIuu TPHCOEIH-
HEHUA: TajJoreHupoBaHMNe, I'AAPOrajJoreHnpoBaHue,
rugparanua (peaknus KyudepoBa), ruapupoBaHUeE.
Tpumepusamnus aierujaeHa B 0eHzoa. IIpuMmenenue
ankuuaoB. Oxucienune aaxkumuHoB. OcoOble cBoiicTBa
TePMUHAJIBHBIX aJIKNHOB.

AnxangueHs. O0maa gopmMysia alKkaIleHOB.
Crpoenune MmoJseKyJa. Izomepusa u HOMeHKJIaTypa aJi-
KanueHoB. PusuuecKue cBoiicTBa. BsaumHoe paciio-
JOXKeHUe T-CBA3eil B MOJIeKyJax aJKaJueHOB:
KYMYJHPOBAaHHOE, COIPIKEHHOe, M30JUPOBaHHOE.
OCco0eHHOCTH CTPOEHUS COMPAMKEHHBIX aJlKaIleHoB,
X IoJydYeHne. AHAJIOIUS B XUMUUYECKUX CBOMCTBAX
aJIKeHOB 1 anxangueHoB. IloauMmepusamnus aakanmue-
HOB. HaTypaJbHBIH M CHHTETHUYECKUHN KaydyKH.
Bynkanusamus kayuyka. Pesuna. Pa6orsr C. B. Jlebe-
neBa. Oco0eHHOCTH peakIIUui IPUCOEIUHEHU K aJi-
KaJreHaM C CONPSIKeHHBIMU T-CBA3AMIH.

IMukmoanakadnsl. [loHATHE O ITUKJIOATKAHAX
M UX cBoiicTBax. I'oMoJjiorMuecKMil psAn u obIas
dopmysa HUKJIOATKAaHOB. HampsakeHue IHUKJIA B
C;Hg, C4Hg m C;H,,, koudopmanuu CgH,,. Usome-
pusd IIUKJIOAJKAHOB (IO «yIJIEPOIHOMY CKEJIeTy»,
uuc-, mpaHc-, MeKKJaccoBasa). XUMUYECKHe CBOM-
CTBa IIMKJIOAJKAHOB: TOPeHUE, pasjioKeHue, pajau-
KaJIbHOe 3aMellleHue, nsoMmepusanusa. Ocodble cBOii-
CcTBa IIUKJIOIIPOIIaHa, ITMKJIO0yTaHa.

A p e H bI. BeH30J KakK OpeACTABUTE]b apeHOB.
Crpoenune MoJeKyJabl OeH30sa. Compsa:keHue T-CBA-
3eii. Msomepus U HOMEHKJATypa apeHoB, UX MOJY-
yenue. 'omosoru 60ensosia. Bausuue 60K0OBOM Ienu
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Ha 3JIEKTPOHHYIO IJIOTHOCTh COIPSKEHHOTO T-00JIa-
Ka B MOJIEKyJIaX T'OMOJIOTOB 0eH30Jia Ha IpuMepe TOo-
Jyoja. XuMHUYecKHe cBoiicTBa OeHsoJsia. PeaKmuu
3aMeIleHus ¢ yuacTueM OeH30J1a: raJoreHupoOBaHue,
HUTPOBaHIE U aJKuiaupoBaHume. [IpuMeHeHme GeH-
30JIa 1 eT0 TOMOJIOTOB. PamuKaibHOE XJIOPUPOBAHME
OemzoJsia. MexaHU3M M YCJOBUSA IIPOBEAEeHUS Peak-
IUN pajuKaJbHOTO XJOpHUpoBaHHuA OeHsoJsa. Kara-
JUTHUYECKOe TUAPUPOBaHUe Oemzoya. MexaHu3M pe-
aKMuil 3JIeKTPOPUIBLHOTO 3aMeIleHNsI: TaJIOreHUPO-
BaHMA ¥ HUTPOBAHUSA OeH30JIa W €ro I'OMOJIOTOB.
CpaBHeHNe pPeaKIMOHHON cIiocoOHOCTH OeH3oJa U
TOJIYOJIa B peaKIuax 3amelrieHus. OpueHTupyoIlee
nericrue rpynnel aromoB CH;— B peaknuax same-
IeHus ¢ yuactueMm Ttojsyosa. OpuernTauTsl I u II po-
Ia B peaKIuAX 3aMeIleHUd ¢ yUacThueM apeHoB. Pe-
AKIIY OOKOBBIX Ilellell aJIKNJI0eH30JI0B.

Pacuernsie 3agaun. 1. HaxoxaeHue MoOJeKyJIAp-
HOI (pOPMYJIBLI OPTaHUUYECKOTO COeNUHEHU II0 Mac-
ce (o0bemy) mpoaykToB cropanmuda. 2. Haxo:xmeHue
MOJIEKYJISIPHO# (DOpMYJIBI BellleCcTBa II0 €TI0 OTHOCH-
TeJbHOM IJIOTHOCTH W MAacCOBOIi HoJie 3JIEMEHTOB
B coegunHeHnAX. 3. KoMOMHMpOBaHHbIE 3a5aUll.

Hemoucrpanuu. Komnexnusa «Ilpupomusie wuc-
TOUYHUKHU YIJIEBOZOPOAOB». CpaBHeHMe IIPOIECCOB
ropeuus HedpTtu u mpupomHoro rasza. Od0pasoBaHue
He(TAHOH IJIEHKHN Ha IIOBEPXHOCTHU BoAbl. Karasu-
TUUYEeCKUNA KpPeKmHT mapaduHa. PacTBopeHue mapa-
¢uHa B OeH3WHEe 1 UCIIapeHe PACTBOPUTEJIA U3 CMe-
cu. Ilnapienue mapadguHa M ero OTHOIIEHNE K BOJe
(pacTBOpeHUe, CcpaBHEHHE IIJIOTHOCTEH, CcMauuBa-
Hue). Pasgenenue cMmecu 0€eH3MH — BOJA C IIOMOIIILIO
JeJUTEeJbHO BOPOHKU.

ITonyuenue meTaHa M3 aleraTa HATPUA U THUIPO-
Kcuga HaTpus. Mogeau MOJIeKyJI aJIJKaHOB — IIIapo-
cTep:KHeBbIe 1 00beMHbBIe. ['opeHre MeTaHa, IIPOIaH-
OyTaHOBOI cMecH, mapadrHa B YCIOBUAX M30BITKA U
HeJocTaTKa KHUCJopoaa. B3phiB cMecu MeTaHa C BO3-
nyxom. OTHOIIIeHe MeTaHa, IPoIIaH-0yTaHOBOM cMe-
cu, 6bensuHa, napa)uHa K OPOMHOM BoJAe U PacTBOPY
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IepMaHraHaTa Kajius. B3pblB cMecu MeTaHa W XJIO-
pa, MHUIIMUPYEeMBIA ocBellleHHMeM. BoccraHoBiienue
okcuzna menu (II) mapadpurOM.

IITapocTep:kHEBbIe 1 00BEMHbBIE MOAEJIN MOJEKYJI
CTPYKTYPHBIX ¥ HPOCTPAHCTBEHHBIX M30MEPOB aJ-
KeHoB. O0beMHEBIe MOIe I MOJIeKYJI aJKkeHoB. Ilomy-
yeHUe 3TeHa u3 dTaHojsia. ObGecliBeUuMBaHUE 3TEHOM
6pomHoO# Bombl. O0eciiBeunBaHWE 3TEHOM PacTBOpa
mepMaHranara Kaausa. ['operue sTeHa.

Ilonyuenuwe aretusieHa u3 KapOuia KaJIbIlWs.
dusnuecKkue cBoiicTBa. BlaumogeiicTBue aleTieHa
c OpomHOII Bomoii. BaaummopeilicTBue aleTujieHa C
pacTBOpoM mIepMaHTraHaTa Kaaud. ['opeHme ameru-
neHa. BaaumogeiicTBre ameTnyieHa ¢ PACTBOPOM CO-
JU MeJou UJIu cepedpa.

Mopenu (mapocrep:kHeBble M 00BEMHBIE) MOJeE-
KYJI aJIKaJUeHOB C PAa3JINYHBIM B3aMMHBIM PAaCIIOJIO-
JKeHUeM T-cBA3eil. [lemosmmepusanma KaydykKa.
Mopenu (11apocTepsKHeBble M 00beMHbBIE) MOJIEKYJI
alKaIleHOB C Pa3JINUYHBLIM B3aMMHBIM PAaCIIOJOMKe-
HUEM Ti-cBs3el. Koaryasamnusa MaedHOro coKa Kaydy-
KOHOCOB (MOJIOUas, OJyBAHUMKOB NI (hUKyca).

IITapocTep:xkHEBBIE MOJEAN MOJIEKYJ ITUKJIOATKA-
HOB U ayiKeHOB. OTHOIIeHME IUKJOTeKCcaHa K pac-
TBOPY IIepMaHTaHaTa Kaausa 1 6POMHOII Boje.

IITapocTep:kHEBBIE U 00BEMHBIE MOAEJIU MOJIEKY.JT
0eH30JIa U €r0 TOMOJIOTOB. PasnesieHue ¢ OMOIIIHIO
JeJINTeJIbHOII BOPOHKU cMecu 0eH30J — Bojga. Pacrt-
BOpeHMe B OEH30JIe PA3JIMUHBIX OPTaHUUYECKUX U He-
opraHmueckux (HapuMep, Cephl) BelllecTB. JKCTparu-
poBaHUE Kpacureseil u JPyTruX BeIlecTB (Hampumep,
noza) 6eH30JI0M 13 BOAHBIX PACTBOPOB. I'openue GeH-
3oja. OTHoIIeHre 6eH30JIa K OPOMHOII BOJie 11 PACTBO-
py mepMmanramata Kanusd. IlomyueHme HUTPOOEH30-
saa. ObGecrBeunBaHME TOJYOJOM IIOJAKMCIEHHOTO pac-
TBOpA ITepMaHTaHaTa KaJaus 1 OPOMHOM BOJHI.

Jladoparopubsie onsiThl. 1. IlocTpoenue mopmeneit
MOJIEKYJI ajkauoB. 2. CpaBHeHNE ILJIOTHOCTH W CMe-
IIIMBAaeMOCTH BOJbI U yTJIeBOAOPO0B. 3. IlocTpoeHue
MoJeJiell MOJIeKyJ aJdkeHoB. 4. OO0Hapy KeHe ajKe-
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HOB B OeHsune. 5. IlonyueHune ameTuaeHa u ero peak-
noum; C 6pOMHOI7'I BOJ_'[OI';I 1 paCTBOPOM II€pMaHIraHaTa
KaJInud.

Tema 4
Crouptel u GeHoabI (6/8 u)

Couprsel. CocTaB u KJaaccupukammsa CITPTOB.
W3zomepusa cunupToB (IIOJIOMKEHUE THAPOKCUJIbHBIX
TPYII, MeyKKJaccoBasi, «YIJIEPOLHOTO CKeJeTa»).
dusnyecKre CBOMCTBA CIHUPTOB, MX MNOJyUYeHUE.
MesxMoIeKyIApHaA BOAOPOAHAA cBA3b. Oco0eHHOC-
TH SJEKTPOHHOTO CTPOEHUS MOJEKYJ CIKNPTOB.
XuMuUecKre CBOIMCTBA CIKMPTOB, OOYCJIOBJIEHHBIE
HAJIWYKMEM B MOJIEKYJIaX THAPOKCUJIbHLIX I'PYIII: 00-
pasoBaHUe aJKOTOJIATOB, BBANMOAeICTBME C TaJiore-
HOBOJOPOJaMU, MEKMOJIEKYJISApPHAA M BHYTPUMO-
JeKyJaApHaa Aeruaparaius, dTepuPUKanus, OKUc-
JeHWe U OeruppupoBanue cuuprtoB. OcobeHHOCTH
CBOMCTB MHOT'OATOMHELIX CIMPTOB. KauecTBeHHAas
peaknus Ha MHOTOATOMHBIE COUPTHI. BarkHeliue
IpeAcTaBUTENN cOUPTOB. PU3MOIOrIUECcKoe IeiCT-
BHEe MeTaHOJa U BdTaHoJa. AJKOTOJIMU3M, €ro
mocJyiencTBud. [IpodpuaakTruKa aaKoroamnsma.

@D e H o g bl. PeHOJ, ero (hu3MUECKUE CBOMCTBA
U moaydeHme. XuMMHUeCKMe CBOHCTBa (peHoJa KaK
dyHKIUA ero crpoeHusda. KucioTuble cBoiicTBa. Baa-
MMHOEe BJIUSHNE aTOMOB U I'PYHI B MOJIEKYJIaX opra-
HUYECKUX BeIlecTB Ha nmpuMepe geHosa. I[lonukoH-
mercanus ¢eHoJa ¢ GopMaabgerugoM. KauecTBeH-
Haa peaknusa Ha GQenoa. Ilpumenenme deHoa.
Kiaaccupuramnua denosoB. CpaBHeHNEe KIHICJIOTHBIX
CBOMCTB BEIIECTB, COAEPKAIMUX TUIPOKCUIBHYIO
rPYIIy: BOAbI, OOJHO- M MHOTOATOMHEBIX CIIMPTOB,
deHosa. ANEeKTPOPUIBLHOE 3aMeIleHVe B OeHBO0JIb-
HOM KoJblle. [IpyumMeHeHEe TPOU3BOAHBIX (heHOJIA.

Pacuernsie 3amaumn. BerumcieHus 0 TePMOXIU-
MUYEeCKUM yPaBHEHUIAM.

Hemoncrpanuu. Pusndeckre cBoiCcTBa 9TaHOJIA,
npouanoga-1 u 6yranosa-1. IIlapocTep:KHeBbLIEe MO-
JIeJI MOJIeKYJI U30MEPOB C MOJIEKYJISIPHBIMHU (DOPMY-
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aamu C;H O u C,H,,O. KonmuuecTBeHHOE BhITECHE-
HIe BoJAopoa us cuupTra HaTpueM. CpaBHeHNE peak-
IIUHA TOPEeHUsA STUJIOBOTO M IIPOIIMJIOBOTO CIHPTOB.
CpaBHeHUEe CKOPOCTel B3aMOIeMCTBUA HATPUSA C dTa-
HOJIOM, IIPOHAaHOJIOM-2, TauiiepuaoM. Ilomyduenue
mpoctoro s¢upa. IToayuenue ciaoxkuoro agupa. Ilo-
JydeHUe sTeHa 13 9TaHoJa. PacTBOPpUMOCTE (heHoJa
B BOJle IIPU OOBLIYHOM M IIOBLIIIEHHOII TeMIlepaType.
BriTecuenune perosia u3 peHoONIATA HATPUSI YTOJILHOMN
KucJuaoroii. Peaxknusa (eHosa ¢ XJIOPHUIOM KeJe-
3a (IIT). Peakiusa perosa ¢ popMaIbaerugioM.
JlabopaTopubie ombIThL. 6. IlocTpoeHme Mozeseit
MOJIEKYJI M30MEpPHBIX CIOUPTOB. 7. PacTBOopuMOCTH
CIMPTOB C PA3JIUYHBIM YHMCJIOM ATOMOB yTIJepojaa
B Bojze. 8. PacTBOpMMOCTHL MHOTOATOMHBIX CIUPTOB
B Boze. 9. BaammopeiicTBe MHOTOATOMHBIX CIIHp-
ToB ¢ ruapokcugom Mmexnu (II). 10. BsaumopeiicTBue
BOJHOT'O pacTBopa (heHoJia ¢ OPOMHOM BOIOM.

Tema 5
Aasneruasi. KeToHsI (7/9 4)

CrpoeHne MOJIEKYJI aJbIeTHA0B M KETOHOB, UX
n3oMepusa U HoMeHKJIaTypa. OcO0eHHOCTU CTPOeHUA
KapOOHUILHOI TIpymImbl. ®OuanudyecKue CBOMCTBa
dopmaabgeruga u ero romogoros. OTaeabHbBIE TIPEI-
craBuUTeJIN aJbAermgoB M KEeTOHOB. XI/IMI/IT-IGCKI/IG
CBOMICTBA aJbAeTUA0B, O0YCJIOBJIEHHBIE HATHUUYNEM B
MOJIeKyJie KapOOHUJIBLHON TPYNIIBI aTOMOB (THUAPU-
poBaHUe, OKHCJIEHEe aMMUAYHLIMY PACTBOPAMHU OK-
cuzga cepebpa u ruapokcuga menu (II)). KauecTsen-
Hble pPeaKIuy Ha aJjbleruibl. PeaKIusa IOJUKOH-
meHcanuu opMmasbaeruga ¢ pesoaom. OcobeHHOCTH
CTPOEHUSA U XUMUUYECKUX CBOMCTB KeToHOB. HyKJeo-
¢dunbHOe IMpucoeqUHeHNe K KapOOHUJIbHBIM COEIU-
HeuuaM. [IpucoesnHenne MMaHOBOAOPOAA U THUAPO-
cyJb(puTa HaTpuA. B3aauMHOe BIUAHIE aTOMOB B MO-
JekyJaax. ['ajoreHupoBanne aabIerdJOB 1 KETOHOB
II0 MOHHOMY MexXaHMU3My Ha cBeTy. KauecTBeHHAas
peakIiis Ha METUJIKETOHBI.
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Hemoncrpamuu. IllapocTep:KHeBble MOIEJIU MO-
JIEKYJI aJIbJeruI0B U N30MEPHBIX UM KeTOHOB. OKuc-
JeHune OeH3aJIbJIeruaa Ha Bo3ayxe. Peakmusa «cepeo-
paHOro sepkaja». OKucleHMNe aJbIeTrHuI0B THUIPO-
kcugom meau (1I).

JlabopaTopubie omnbIThl. 11. ITocTpoerme moze-
Jell MOJIEKYJ M30MEPHBIX aJbIerMIO0B M KETOHOB.
12. Peaknusa «cepedpAHOro 3epkaJa». 13. OKuce-
HUe aablerunoB rugpokcumom meau (II). 14. Oxuc-
JieHWe OeH3aIbIernaa KuCJIOpPoaOM BO3ayXa.

Tema 6

Kap06oHOBBIE KMCJIOTHI,
CJIOKHBIE 9(PUPBI M KMPBI (10/11 4)

Kapb6ounoBsie KucJaorTsl. CrpoeHue MoJe-
KYJI KapOOHOBEIX KHCJIOT U KapOOKCUJIBHOI I'PYIIIbI.
Knaccupurammsa u HoMeHKJIATypa KapOOHOBBIX KHC-
J0T. PUsHUecKUe CBOMCTBA KapOOHOBBIX KHUCJIOT U UX
3aBUCHUMOCTh OT CTPOEHUs MoJeKyJs. KapbomoBbie
KHCJIOTHI B Ipupojie. Brosiornueckas poib KapOOHO-
BBIX KHCJIOT. O0IIre cBOiCTBa HEOPraHMYEeCKUX 1 Op-
TaHUYEeCKUX KUCJOT (B3aUMOeiCTBIE C MeTAaJLJIaMU,
OKCHIaMHU MEeTAJLJIOB, OCHOBAHUAMU, COJIAMM). Bamsa-
HUE YTIJIEBOJOPOJTHOTO PAAUKAJIA HA CUITY KapOOHOBOM
KHCJIOTHI. PeaKIusa sTepu@uKaiuu, yCJI0BUA €€ IpPOo-
BeleHNs. XUMHUUYEeCKHUe CBOHCTBA HEPeaeIbHBIX Kap-
OOHOBEIX KUCJIOT, 00YCJI0BJICHHEBIE HAJTUUNEM T-CBI3HU
B MoJIeKyJie. Peakiiuu ayieKTPO(MILHOTO 3aMEeITeHI
¢ yuacTueM 0eH30HMHOI KHUCIOTEI.

Cnoxuble 3@ upsl. CrpoeHne CI0KHBIX 3(hu-
poB. Mzomepus CIOKHBIX 9GUPOB («yIIEPOIHOTO CKe-
Jeta» M MeKKJaccoBasi). HoMeHKJIaTypa CIIOKHBIX
a(pupoB. OOPAaTHMOCTL PeaKIINU dTePUPDUKAIIMI, THUI-
pOJI3 CJOXKHBIX 9()MpoB. PaBHOBecue peakIiuu sTe-
pupuKanu — TUAPOAN3a; (PaKTOPbI, BIUAIOIINE HA
Hero. PerlieHre pacueTHBIX 3a/1a4 Ha OIIPe/ieJIeHUE BhI-
xoma TpoayKTa peakmuu (B %) OT TeopeTUUecKu
BO3MOJKHOI'0, YCTaHOBJIeHWE (DOPMYJLI U CTPOEHUS
BelllecTBa MO IPOAYKTAM ero CropaHus (MM THUAPO-
au3a).
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oK u p p1. JKupsl — caokHBIE 3 UPHI TIUIePUHA
1 KapOOHOBBIX KucJoT. CocTas U CTpoeHUe JKUPOB.
Homenkmarypa m Kaaccudukanus KupoB. Macia.
+Kupel B mpupoze. Buosornueckue (QpyHKIIUN KHU-
poB. CpoiicTBa :XKupoB. OMEBIIeHNE KHPOB, IIOJyUe-
Hue MbLia. O0bscHeHUEe MOIOIUX CBOMCTB MELIA.
T'mapupoBanue Kugkux Kupos. Maprapun. IloHsa-
e o CMC. O0bsAcHeHHe MOIOIIUX CBOMCTB MbIJIa
u CMC (B cpaBHeHUN).

HemoHcTpamuu. 3HAKOMCTBO ¢ (UBUUECKUMU
CBOIiCTBAMM HEKOTOPBLIX KapOOHOBBIX KIMCJIOT: MY-
paBbUHOM, YKCYCHOI, IPOIIMOHOBOM, MacJIAHOM, I11a-
BeJIeBOI1, JUMOHHOI, OJIEMHOBOII, CTeapUHOBOM, OEH-
3oiiHOM. Bosronka 0eH30MHOI KuCJI0ThI. OTHOIIIeHTE
PasIMYHBIX KapOOHOBEIX KHUCJIOT K Boje. CpaBHeHUe
KHMCJOTHOCTH CPeAbl BOJHBIX PACTBOPOB MYPaBbUHOI
1 YKCYCHOU KMCJIOT OJMHAKOBOM MoJIgpHOcTH. Iloiy-
YyeHHe IIPUSATHO HaXHYINEro cjao:kHoro sgupa. OTHO-
IIeHre K OpPOMHOM BojJle M PacTBOPY IIlepMaHTaHaTa
Kaaus IMpefeJbHOM M HeIpeaeJbHOII KapOOHOBBIX
kuciyor. IllapocTep:kHeBbIe MOAEIN MOJIEKYJ CJIOMK-
HBIX 5(UPOB U M30MEPHBIX UM KapOOHOBBLIX KHCJIOT.
OrHoIlleHNe CJIMBOYHOIO, ITOCOJTHEUHOTO M MATITHMH-
HOTO Macjia K BOIHBIM pacTBopaM OpoMa U Iiep-
MaHTraHaTa KaJusd.

JlabopaTopnbie omnbIThl. 15. IlocTpoerne moze-
Jefl MOJIeKYyJ M30MEPHBIX KapOOHOBBIX KHCJIOT
U CJIOKHBIX 3(pupoB. 16. CpaBHEeHUE CHUJIBI YKCYCHOM
U COJIAHOM KUCJOT B peakIusax ¢ muuxkoMm. 17. Cpas-
HeHMe PACTBOPUMOCTHU B BoJe KapOOHOBBIX KUCJIOT U
ux cojyeii. 18. BsaumogeiicTBue KapOOHOBBIX KIC-
JIOT ¢ MeTajlylaMU, OCHOBHBIMU OKCHUAAMH, OCHOBA-
HUSIMHU, aM(OTEPHBIMU TUAPOKCUIAMU U COJIAMHU.
19. PacTBOPUMOCTD KHPOB B BOJEe 1 OPTAHUUYECKUX
PacTBOPUTEIAX.

JKcrepuMeHTaJ bHbIe 3amaun. 1. PacmosmaBaHue
pacTBOpoOB aleTaTa HaTpusa, KapboHaTa HaATpPUI,
CHJIMKATAa HaTPUsA U cTeapaTa HaTtpusa. 2. PacmosHa-
BaHMe 00pasI0B CAMBOYHOTO Macjia M Maprapuua.
3. ITonyuenue KapOOHOBOII KHCJOTBI W3 MBLIA.
4. ITosyueHne YKCYCHOM KHCJIOTHI 13 alleTaTa HaTpHs.
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Tema 7
YriaeBoasl (7/9 u)

Momo-, au- m moamcaxapunabl. IIpemcraBuTesu
KayKJJo! IpyHnbI.

Buogornueckas posab yriaeBozoB. WX 3HaueHUTe
B JKM3HU UeJIOBeKa 1 00IecTBa.

Mouocaxapupgsl. [okosa, ee pusnueckue
cBoiictBa. CTpoeHne MoOJIeKyJbl. PaBHOBecus B pac-
TBOPE TJIIOKO3BbI. 3aBUCUMOCTb XMMUYECKUX CBOMCTB
TJIIOKO3BI OT CTPOEHUS MOJIEKYJIbl. B3auMopeiicTBIe C
rugpokcuaom menu (1) mpu KoOMHATHOM TeMIepaType
Y HArpeBaHUU, 9TepUPUKAIUSI, PeaKIlud «cepedops-
HOTO 3epKaJia», TuApuUpoBaHue. PeaKiiuym OpoKeHUs
TUTIOKO3bI: CIUPTOBOT0, MOJIOUHOKHUCJIOTO. [JIToKo3a B
npupozie. Buojsiornueckasa poJb IIIOK03bI. IIpumene-
HUe TJIIOKO3bI HA OCHOBE ee CBOHCTB. PPyKTO3a KaK
M30Mep IJII0K03bl. CpaBHEHME CTPOEHUS MOJEKYJI U
XUMUYECKUX CBOMCTB T'IIOKO3bI 1 (PPYKTO3BLI. PPYK-
TO3a B IIPUPOie U ee OMOJoruyuecKasa PoJib.

Hucaxapupgsl. Crpoenue gucaxapunos. Boc-
CTaHaBJWBAIOINEe W HEBOCCTAHABJIMBAIOIIME IVCAa-
xapunpl. Caxaposa, JIJaKTO3a, MajJbT03a, UX CTPO-
eHre U OmoJormueckas poJb. 'maposms aucaxa-
punzos. IIpoMEBIlIJIeHHOE IIOJyUeHMEe caxXapos3bl u3
IIPUPOJHOTO CHIPhA.

ITonucaxapupgsl. Kpaxman m IIeJIi003a
(cpaBHUTeJIbPHAS XapaKTEpPHCTUKA: CTPOEHUEe, CBOM-
CTBa, OMoOJIOTHMUECKadA POJib). Pu3muecKue CBOMCTBA
ImoJincaxapuaoB. XUMHUUeCKHe CBOMCTBa IIoJmcaxa-
punoB. 'mapoaus monucaxapumoB. KauecTBeHHas pe-
aknmua Ha KpaxmaJ. Ilommcaxapunabl B mpupomde, mxX
OumoJiornuecKas poJib. IlpuMeHeHMe IOJUCaXapuIoB.
ITousaTue 00 MCKYCCTBEHHLIX BOJIOKHAaX. B3ammomeri-
CTBIE IIeJLII0JI03bI C HEOPTaHMYEeCKUMU U KapOOHOBEI-
MU KHCJOTaMi — 00pa3oBaHUe CJI0KHBIX 9(DITPOB.

HemoncTpamuu. O0pasiibl yIrJIEBOIOB W U3IEJINHA
u3 HuX. BaaumogeiicTBrue caxapos3bl ¢ TUAPOKCUIOM
menu (II). IToryuenue caxapara KaabIliud U BbIFEJE-
HHUe caxapos3bl M3 pacTBoOpa caxapara Kaabnud. Pe-
aKIuA «CcepedpPsTHOTo 3epKaja» IJs IVIIOK03bl. Bzau-
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MOJeHCTBUE TJIIOKO3BI ¢ (DYKCHMHCEPHUCTOU KUCJO-
Toii. OTHOINIeHEe PACTBOPOB CaXapo3bl U MAJBTO3EI
(;1axTo3wl) K ruapokcuny menu (1I) mpu HarpeBaunum.
OszHakoMJIeHWE ¢ PUBUYECKUMHU CBOMCTBAMU IIEJIJIIO-
J03bI U KpaxmaJsia. HabyxaHue IeJIio03bl U Kpax-
MaJjia B Bofie. [lonryuernue HuTpaTa 1eJlIioI035I.
JladopaTopusie onbIiTel. 20. O3HaKoOMJIeHIE C
dusnUYeCKMMH CBOMCTBAMU IIIOKO3bI. 21. Bsammo-
Ie¥icTBUE TJIOKO3BI ¢ ruapokcumoM menu (II) mpum
OOBIUHBIX YCJIOBUAX U TIpU HarpeBaHuu. 22. Bsau-
MOJefiCTBUE TJIOKO3bI M CaXapo3bl C aMMUAYHBIM
pacTBOopoM oKcuza cepedbpa. 23. KuciaoTHbIi rugpo-
au3 caxaposnpl. 24. KauecTBemHas peaknus Ha
KpaxMmaJj. 25. 3HaKOMCTBO C KOJIJIEKITeil BOJTOKOH.
IJKcIepuMeHTa bHbIEe 3amaun. 1. PacrosuaBanue
PacTBOPOB TJIIOKO3LI U ryuiiepuHa. 2. Oupenenenue
HaJIuYUSI KpaxMmaJja B Mene, xjJebe, MaprapuHe.

Tema 8
A3soTcomep:kaniue opraHuYecKne COeINHEeHUs
(9/11 u)

Awmuuse. CocraB u crpoenue amuHoB. Kiaaccu-
duramnusa, n3o0MepUsI U HOMEeHKJIaTypa aMIHOB. AJu-
datuueckue aMuHbl. AHMInH. [loayueHne aMUHOB:
AJKUJINPOBAHNE aMMMHAaKa, BOCCTAHOBJIEHME HUTPO-
coenuHeHU (peaknmusa 3uHMHA). PU3UUECKUE CBOII-
CTBa aMHHOB. XUMHUYeCKNe CBOMCTBA aMUHOB: B3au-
MOJIeHICTBUE C BOAOH 1 KucjoTaMu. 'oMoJIornuecK il
pAI apoMaTUYeCKUX aMHWHOB. AJKMINPOBaHUE U
alnIupoBaHNe aMUHOB. B3auMHOe BINAHNE aTOMOB
B MOJIEKYJIaxX Ha IpUMepe aMMUaKa, atu(aTuuecKux
¥ apoMaTuUYeCKUX aMUHOB. IIprMeHeH1Ie aMUHOB.

AvMuHOKHcHOoTEH U 0etKu. CocraB u CTPO-
eHre MOJIEKYJI aMUHOKMCJIOT. VI3oMepusa aMUHOKIC-
J0T. JIBOMCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB
aMUHOKUCJIOT 1 ee IPUYMUHBI. BaaumogeiicTBue amu-
HOKMCJIOT C OCHOBAaHUSIMMU. B3aMoeicTBre aMUHO-
KHCJIOT C KICJIOTaMu, 00pasoBaHue CJI0KHBIX 3(pIpPOB.
O6pasoBaHUe BHYTPUMOJEKYJIAPHBLIX coJieil (0uIIo-
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JSAPHOTO MOHA). PeaKIus HMOJMKOHIEHCAIIMU aMU-
HOKmcoT. CHHTeTHUeCKMe BOJIOKHA (KAaIlpOH, 9HAHT
U 1p.). Buosgornueckas posib aMuHOKHUCIOT. IIpume-
HeHWe aMUHOKUCJIOT.

Benxu xKax mpupogmblie Omomoumepsl. IlenTun-
Has TPyIIla aTOMOB M IeNTHuAHaA CBA3b. llemTu-
nbl. Benxu. IlepBuunasi, BTopuuHAsad M TPETHUUYHASA
CTPYKTYPHBI 0€JKOB. XMUMHUUECKHNEe CBOMCTBA 0EJIKOB:
ropexue, meHaTypamus, TUIPOJN3, KaueCTBEHHBIE
(11BeTHBIE) peakuu. Buomornueckue QyHKIUYT 6e-
KOB. 3HaueHue 0eJakoB. YeTBepTUUHAS CTPYKTypa
0eJIKOB KakK arperamnus OeJKOBBIX M HeO0eJKOBBIX
moJiekyJi. I'tobanbHasA mpobdaemMa 6eJIKOBOTO I'oJI0Ia-
HUS U IIYTHU €€ PelleHns.

HyxkneunoBbie KucJioTsl. OOmuii miau
CTPOEHUST HYKJEOTUAOB. IloHATHE O MUPUMUAMHO-
BBIX M IYPUHOBBIX OCHOBaHUAX. IlepBuuHAasg, BTO-
pUYHAs W TpeTWUYHaAA CTPYKTYphl MojekyJsl [THE.
Buosornueckas poas JHK m PHK. 'ennas uHxe-
Hepus 1 ouorexuogorud. TpaHcreHHbIe (POPMBI MK U-
BOTHLIX U PACTEHUIH.

HdemoncTpanmuu. PusnyecKkre CBOMCTBA METHJI-
amuHa. I'opeHme wMeTmaaMuHa. BsamMmopgeiicTBue
AaHWJINHA U MeTUJaMMuHAa ¢ Bomou u Kucjaoramu. Or-
HollleHMe OeH30J1a M aHUJINHA K OpoMHOU Boge. Ok-
paiiuBanue TKaHel AaHUJINHOBBIMU KPACUTEJIIMIU.
O6Hapyxenne GYHKINOHAJIBHBIX I'PYII B MOJIEKY-
JaxX aMHUHOKHUCJIOT. HeHTpammsaiusa IeJOoUr aMU-
HokucaoToii. HeliTpamusanmusa KUCJIOTHI aMUHOKIC-
goroii. PacTBopeHme u ocaxkaenue 6enkoB. JleHary-
panusa 6eakoB. KauecTBeHHBIe peaKIiuy Ha 0eIKIH’.
Mogenu monexyasl JHK 1 pasaudHbiX BUIOB MOJIE-
Kya PHE. O6pasisl IpOoAYKTOB HUTAHUSA U3 TPaHC-
TeHHBIX (DOPM paCTeHHil M JKUBOTHBIX; JIEKAPCTB U
IIperapaToB, M3TOTOBJEHHBIX C IOMOIIbIO T'eHHOM
VHXEeHEePUN.

JladopaTopusie onbIThI. 26. IlocTpoeHmEe MOmeIeii
MOJIEKYJI M30MepPHBIX aMuHOB. 27. CMeIlInBaeMOCTh
aHMJInHA ¢ Bogoii. 28. O6pasoBaHue CoJIeil aMIHOB C
Kucaoramu. 29. KauecTBeHHbIe peakiiuy Ha OeJIKH.
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Tema 9
Buojornueckyu akTHBHBIE BellleCTBa (6/8 u)

Burtamuuas. Ilomatue o BurammHax. Ux
KJaccupuranua u obosHavenure. Hopmel morpebJie-
HUA BUTAMHHOB. BomopacTBopumble (Ha IpuMepe
putamuuaa C) um KumpopacTBopuMbIe (Ha IpuMepe
putaMuuoB A u D) Buramuusl. IlonaTue o6 aBuTa-
MMWHO3aX, TUIepP- U TUIoBUTAMUHO3aX. [Ipodurak-
THKA aBUTAMUHO30B. OTaesbHBIE ITPEACTABUTEN
BogopacTBopuMbixX BuTamMmuHOB (C, PP, rpynmsr B) n
sKupopacTBopuMbIX BuTamMuHOB (A, D, E). Ux Ouo-
JoruyuecKas PoJib.

depmenrTsl. IlorsaTue o pepMeHTax KakK o Omo-
JIOTUYECKUX KaTaalu3aTopax OeJIKOoBOII IIPUPOMIEI.
3HaueHUe B OMOJIOTMU U IIPUMEHeHINe B IIPOMBIIII-
adeunoctu. Kiaaccupuranusa ¢epmeraToB. OcobeH-
HOCTUW CTPOEHUWA U CBOUCTB (DEPMEHTOB: CEJIeKTUB-
HOCTH U 3(P(PeKTUBHOCTL. S3ABUCUMOCTh aKTHUBHOCTHU
depmenTa ot Temuepatrypsl 1 pH cpeasi. Ocobernnoc-
TH CTPOEHUSA U CBOMCTB B CPABHEHHUU C HeOpTraHmye-
CKUMU KaTaJln3aToOpPaMU.

TF'opmousl.. IloHATHe 0 rOpMOHaAX KakK OmO-
JIOTHYECKN aKTHUBHBIX BeIeCTBaX, BBIIOJHAIOIINX
SHIOKPUHHYIO PETYJAIUI0 JKUBHENEeSATeILHOCTA Op-
ragu3mMoB. Kiaccmpuramnumsa ropMOHOB: CTEPOUIHI,
IIPOM3BOAHLIE AMUHOKICJIOT, HOJUIENTHUAHLIE U
OenkoBble TOpPMOHBI. OTAesbHBIE IIPeCTABUTEIN
TOPMOHOB: BCTPAAUOJ, TECTOCTEPOH, MHCYJIUH, aape-
HaJIVH.

JlekapcrBa. IloHsaTtue o JekapcTBax Kak
XMMHOTEepPaIleBTUUECKUX IIpernaparax. ['pymnmel Je-
KapCcTB: CcyJb@aMuibl (CTPENTOIN/), aHTUOMOTUKMN
(MeHUIUJIINHE), acIupPUH. bes3omacHbIe CIIOCOOBI
IIpUMeHeHU s, JJeKapcTBeHHbIe (hopMbl. KpaTKkue uc-
TOpUUYECKUE CBEJEHUsS O BOSHUKHOBEHUU W Pa3BU-
TUU XuMuorepanuu. MexaHusm nelcTBUs HEKOTO-
PBIX JIEKAPCTBEHHBIX IIPENapaToOB, CTPOEHUE MOJe-
KyJI, TPOTHO3MPOBAHNe CBOMCTB HAa OCHOBE aHaJIM3a
XUMUYECKOTO CTpPOoeHuA. AHTUOMOTHUKM, MX KJAac-
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cu(uKanusa 1I0 CTPOEHUIO, THUIIY U CIHEeKTPY AelCT-
Busa. [lucoaxkreprnosd. HapKoTuku, HapKOMaHUS U ee
npopuIaKkTUKa.

HemoHcTpamuu. O6pasnbl BUTAMUHHBIX IIpemna-
paroB. IlomuBuramuuabl. MianaiocTpamuu ¢GoTorpa-
¢uit JKUBOTHBIX C PA3JINUYHLIMHU (pOpMaMU aBUTAMMU-
H030B. CpaBHeHMe ckopocTu pasnoxeHusa H,O, mog
mericTBueM @QepMeHTa (KaTajasbl) W HeopTrammye-
ckux karanusaTopos (KI, FeCl;, MnO,). ILmakar
WJIX KoZorpaMMa C H300pasKeHHeM CTPYKTYPHBIX
dopMyJsI ScTpammosia, TEeCTOCTepPOHA, aapeHaJIMHA.
BsaumogeiicTBue anapenannHa ¢ pacrsopom FeCls.
BenkoBas mpuponma mHcCyJamHa (IIBETHBIE pPeaKIIUU
Ha 6enkm). IlnakaTel MIM KOZOTPAaMMBI ¢ (hopMyia-
MU aMujga CcyJb(aHMUJIOBOM KHUCJOTHI, AUTHAPOQO-
JIMEeBOM U JIOKHOM AUTUAPO(OJIMEeBOH KIUCJIOT, OeH-
BUJITIEHUINJIINEA, TeTpaluKInHa, IedoTaKkcumMa,
acIupuHa.

JlabopaTopubie onbIThl. 30. ObHapyKEeHUE BUTA-
MuHa A B pactuTenbHoM Mmacie. 31. ObHapyKeHuUe
puramuua C B s6igounoMm coke. 32. ObHapyKeHIe
puTamMuua D B KeJTKe KypuHoro siina. 33. Pep-
MEHTATHUBHBLIN T'UAPOJIN3 KpaxMaJa HOoJ AeHCTBUEeM
amMuiassl. 34. Pasjgo)keHue MIepoKCHIa BOAOPOIA
mop AeficTBueM KartaJsasbl. 35. IleficTBue merugpore-
Ha3bl Ha MeTUJIeHOBLIN cuuuii. 36. McnbpiTanme pac-
TBOPUMOCTHY aJpeHaJMHa B BOJE W COJIAHOM KHUCJIIO-
Te. 37. O0Hapy’KeHue acIIupPuHa B T'OTOBOM JIeKapCT-
BeHHOU (hopMe (peariiveil TUAPOJIN3a WUJIN I[BETHOM
peakiiueii ¢ cyabpaTom GepuILINA).

IIpakTuKyM™m (7/10 u)

1. KauecTBeHHBIN aHAJIN3 OPTaHUYECKUX COEIU-
HeHuii. 2. Yriuesogopoabl. 3. COupThl U (PeHOJIBI.
4. Anpnerngsl U KeToHbI. 5. KapOoHoBBIe KmucIo-
TeI. 6. YraeBonnl. (. AMUHDBI, aMUHOKIUCJIOTEI, 0eJI-
Ku. 8. UpenTuduKanusa OpraHMUYecKUX CoeaunHe-
Huii. 9. [leficTBue hepMEeHTOB Ha pPasJMUYHbBIE BeIle-
crBa. 10. AHa/Iu3 HEKOTOPHLIX JIEKAPCTBEHHEIX IIpe-
nmapaToB (acIIupuHAa, IIapaleTaMoJsia).
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11 KJIACC (OBIIIAA XUMMUS)
(3/4 1w 8 Hedento; 8cezo 102/136 u,
u3 Hux 5/7 1w — pe3ep8Hoe 8pems)

Tema 1
Crpoenune aTtoma (9/13 u)
ATomM — crmoxHasa uvacTHmIma. dapo

¥ 3JIEKTPOHHAA 000JI0UYKA. JJIEKTPOHBI, IIPOTOHBI U
HeliTpoHbI. MUKpoMup u makpomup. lyanamsm gac-
TUI, MUKPOMEDPA.

CocTosHUEe BPIEKTPOHOB B aTOMeEe.
AJIeKTPOHHOE 00JIaKo U opOuTaib. KBaHTOBEIE UMC-
sna. @opma opburaneii (s, p, d, f). OHepreTuuecKkue
ypoBHU 1 monypoBHU. CTpoeHME 3JIeKTPOHHBIX 000-
JIOUEK aTOMOB. JJIEKTPOHHBIE KOH(MpUTYypalluu aTo-
MOB sy1eMeHTOB. IIpunnun Ilayan u npasuio I'yuaga.
AJeKTpOoHHO-Tpadpnueckre (GpopMyJbl ATOMOB dJe-
MEHTOB. JJIEKTPOHHAA KJIAacCU(PUKAIIUA dJIeMEHTOB:
s-, p-, d- u f-cemelicTBa.

BaneHTHB e BOBMOMXHOCTH AaTOMOB
XUMHUUYECKHNX dJeMeHTOB. BajleHTHbIe
9JIEKTPOHBI. BajleHTHBIE BO3MOKHOCTHA aTOMOB XITMU-
YeCKMX SJIEMEHTOB, O0YCJIOBJIEHHBLIE UMCJIOM HecIia-
PEHHBIX JJIEKTPOHOB B HOPMAJLHOM U BO30YKIEHHOM
cocToaAHUAX. l[pyrue (axTopbl, OIpenessioluie Ba-
JIEHTHBbIE BO3MOKHOCTH aTOMOB: HAJIWUMe HemoAesIeH-
HBIX 9JIeKTPOHHBIX TIap U HAJUUYMe CBOOOAHBIX OpOUTAa-
Jgeii. CpaBHeHIE TIOHATHN «BaJIEHTHOCTb» U «CTEIIeHb
OKVCJIEHUS » .

IlepruoguuyecKkuii 3aKOH U IIepHuOJU-
YyecKad CUCTeMa XUMUUYECKUX dJe-
mMmeunToB /. I. MeHngeneeBa u cTpoeHue
aToMa. IIpeAnoChLIKY OTKPBITHSA IEPUOINUECKOTO
3aKOHA: HaKOILIeHHe (paKTOJOTHMUYECKOI'o MaTepua-
Ja, paboTsl npeainectsenunkoB (M. . Beprenuyca,
. B. JleGepeiinepa, A. 9. lllaukyprya, [:x. A. Hbio-
aeupca, JI. FO. Meiiepa); cwe3n xumukos B Kapi-
cpya. JIJuunocTtHbie KauecTBa [l. 1. MenneneeBa.

OrkpeiTue . 1. MeHaeneeBbIM II€PUOIUUECKO-
ro 3akoHa. IlepBasd GoOpMYJIUPOBKA IEePUOINUECKOTO
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3akoHa. ['opusoHTaIbHAsA, BepTUKAJbHASA U AHUATrO-
HaJbHAs IepUoIUYecKre 3aBUCUMOCTH.
Ilepuoguueckuii 3aK0H 1 CTpoeHUe aToma. M3oTo-
mel. CoBpeMeHHAA TPAKTOBKA MOHATUSA «XUMUYECKUH
9JIeMeHT» . 3aKOHOMepHOCT:L BaH-meH-Bpyxka — Mos-
au. Bropas ¢popMyInpoBKa IepUOIUUYECKOr0 3aKOHA.
Ilepuognueckaa cucrema [l. 1. MennesieeBa u cTpo-
exnre aroma. PU3NIECKUN CMBICT IOPAIKOBOIO HOME-
pa 3JIeMeHTOB, HOMEPOB I'pymnnsl u nepuona. IIpuyu-
HBI U3MEHEHHUA METAINUECKUX U HeMeTaLIMYeCKUX
CBOMICTB 9JIEMEHTOB B I'PYHIIaX U IePHUOIaX, B TOM UIC-
Je 0oJIbIIuX U cBepx0oJbiux. TpeTbsa (GOPMYIHUPOB-
Ka MIepuoguYecKOro 3aKoHAa. 3HaueHMe IIepHoande-
CKOT0 3aKOHA U IIEPUOAUYECKOIl CHUCTeMbl XUMUUE-
ckux saemeHToB II. YI. MeHnmeneeBa i PasBUTHUA
HAYKH U IIOHMMaHMNA XI/IMI/I'-IeCI{OfI KapTUHBI MUpa.

Tema 2
Crpoenne BemecTBa. J[UCIEepCHBIE CHCTEMBbI
(15/19 4)

XumMunueckas cBaA3b. Egmumasa npu-
pora XUMUUYECKOUN ¢Bsa3u. MoHHAST XUMHU-
yecKasa CBA3h W MOHHBIE KPUCTAJIMUYECKUE PeIeT-
ku. KoBajeHTHasd XMMHUUYECKas CBA3b U ee KJACCHU-
duranus: mo MmexaHu3amMy oopasoBauusd (OOMEeHHBIN U
IOHOPHO-AaKIIENTOPHBIN), II0 BJEKTPOOTPUIATEb-
HOCTHU (IOJIApHAA U HEIMOoJAPHAsd), IO CIIoco0y Iepe-
KpBIBAHUSA SJEKTPOHHLIX opbutaneir (6 m T), IIO
KpaTHOCTH (OAUMHApHAsA, ABOWHAA, TPOWHAA U IIOJY-
TopHAas1). IloJApHOCTL CBA3U U MOJSIPHOCTh MOJIEKY-
asl. KpucraninuuecKkue peIlieTKU BEIECTB C KOBa-
JIEHTHOM CBA3BIO: aTOMHAsA U MOJIeKyJApHasa. Me-
TaJInyecKas XUMHUecKasa CBA3L U MeTalInuecKue
KpUCTAJJINYEeCKHE pelnreTKu. BogopoaHasd CBA3b:
MEXXMOJIEKYJIAPHASA 1M BHYTPUMOJIEKYJIApHas. Me-
XaHu3M 00pa3oBaHUS ITOM CBA3U, ee 3HAUCHUE.

MexMoIeKyIsapHbIe B3BaNMOIeICTBUA.

Ennmasa mpupoma XmMMUYECKUX CBsA3€i: MOHHAS
CBA3L KaK MPeNeJIbHBIN CJaydYall KOBAJEHTHOM IIO-
JISTPHOM CBA3M; MepexXoj OJHOTO BUIA CBA3U B APY-
roii; pasHble BUALI CBA3Y B OJHOM BEIIleCTBe U T. .
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CBolicTBa KOBAJEeHTHOMN XUMMUUIE C-
KO# cB4da3wu. HacwlaeMocTs, TOJAPHU3YEMOCTD,
HaIIpaBJeHHOCTh. I'eoMeTpUs MOJIEKY.JI.

TFT'ubpugusanmusa opobuTajgeil u TeoMeT-
pusa MoJdeKyJa. spi-T'ubpuausanus y aJIKaHOB, BO-
Ibl, aMMUAKa, aJIMa3a; Sp2-TuOpUIN3anus y CoeruHe-
HUii Oopa, aJIKeHOB, apeHOB, OMEHOB U rpadura;
Sp-TUOPUANBAIAA y COeIUHEHUN OepUIIINsA, aJTKUHOB
1 KapOuHa. 'eoMeTpusi MOJIEKYJT Ha3BaHHBIX BEIIeCTB.

IlonumMeps oOprasuueckKkue 1 HeoO p-
raHuueckue. ITorumepbl. OCHOBHBbIC TOHATUS
XVMUHU BEICOKOMOJIEKYJIAPHLIX COeIUHEeHUI: « MOHO-
Mep», «IIOJUMep», «MaKPOMOJEKYJIa», «CTPYKTYP-
HOe 3BEHO», «CTeIleHb IIOJIMMEepPUu3aIlui», «MOJIEKY-
JsapHad Mmacca». CIocoObl MOJIYUeHNs IIOJNMEPOB:
pearnuyu MOJUMEepPHu3aluy 1 IIOJUKOHIEHCAIHH!.
CrpoeHune IOJIUMEPOB: FreoMeTpUUecKas (popMa MaK-
POMOJIEKYJI, KPUCTAJJIUYHOCTh 1 aMOP(pHOCTL, CTe-
peoperyasapuocTb. IloauMepsl oprannyeckie u He-
opraanueckue. Kayuyku. Ilmactmaccel. BojsokHa.
Buomonumepsl: 0eJKM M HYKJIEWHOBBIE KHCJIOTHI.
Heopranuueckue moamMepbl aTOMHOTO CTPOEHUS
(aymoTpomHble MOAU(MUKAIIMK YyIJepojaa, KPHUCTAJ-
JUYECKUHN KPeMHUI, ceJieH W TeJIYP IeIIOYeUHOTrO
CTPOEHUS, AUOKCHUJ KpPeMHUA U [Ip.) M MOJe-
KYJAPHOTO CTPOeHUs (cepa miaacTudecKasa u Ip.).

Teopuda cTpoeHUA XUMUUYECKUX CO-
enmuenuun A. M. ByraepoBa. [Ipeanocsiiku
CO3MaHUsS TEOPUU CTPOCHUSI XUMHUYECKHX COeIu-
HeHUM: paboThl mpexamnecTBeHHUKOB (¢H. B. ioma,
®. Bemep, III. ®. Kepap, ®. A. Kekryiue), coesn
ectectBoucibiTaTesent B Illneiiepe. JImuHOCTHBIE Ka-
yectBa A. M. Byraeposa.

OcCHOBHBIE HOJIOYKEHUS TEOPUH XMMUUYECKOTO CTPO-
€HIs OPraHNYeCcKUX COeNMHEHUIl M COBPEeMEHHOM Te-
opuu crpoenus. MAsomepns B OprammuecKoil 1 Heop-
raHuyecKkoi xumuu. BsauMHoe BINAHNE aTOMOB B MO-
JIEKYJIaX OPraHMYeCKUX ¥ HeOPraHMUYeCKUX BeII[eCTB.

OcHOBHBIE HaIpaBJICHUA PA3BUTUI TEOPUU CTPO-
€HUs OpPraHWYeCKUX COeJUHEeHUN (3aBUCHUMOCTDH
CBOMICTB BeINECTB HE TOJBKO OT XHMHYECKOTO, HO
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M OT UX JIEKTPOHHOTO U IIPOCTPAHCTBEHHOT'O CTPO-
enusa). WHIYKIIMOHHBIA W Me30MePHBIN 3(QEKTHI.
CTepeoperyisspHOCTb.

HJurnajleKTHnUYeCcKHuEe OCHOBLI OOMMIHOCTHU
IBYX BeAYIIUX Teopui xumuu. uamek-
TUYECKNE OCHOBLI OOIIHOCTH MEePUOJHNUYECKOr0 3aKOo-
Ha II. 1. MengeneeBa u teopuu crpoerus A. M. Byrt-
JiepoBa B CTaHOBJeHWMW (paboThl IIPEAIIEeCTBEHHU-
KOB, HakoILleHme (aKTOB, yuacTHe B CHhe3nax,
pyccKuii MeHTaJIuTeT), IpeacKasannu (HOBBIE dJe-
menTtel — Ga, Se, Ge m HOBBIE BeIlecTBA —
M30MepPHI) U pa3dBuTHU (TpU (GOPMYJINPOBKH).

HucnepcHble cucTeMbl. IloHATHE O AUC-
MMePCHBIX cucTeMax. /lucmepcuoHHAs cpejfa W IUC-
nepcuas pasza. Tunbel 1MCIEePCHBIX CUCTEM U UX 3HA-
YyeHNe B IPUPOJe U KU3HU UeJoBeKa. JluciepcHbie
CHCTEMBI C KUJIKOM Cpemoil: B3BECU, KOJJIOUIHBIE
CHCTEMBI, MX KJaccupuUKanmusa. 30Ju 1 Teau. IP-
dexT Tungana. Koarynamus. Cunepesuc. Mojeky-
JSApPHLIE U UCTHUHHLIE pacTBOPbI. CIIocoObLI BEIpaKe-
HUA KOHIIEHTPAaIlI1 PACTBOPOB.

Pacuernbie 3amaun. 1. PacueThl 10 XUMHUUYECKUM
dopmynmam. 2. Pacuernl, cBA3aHHLIE C IIOHATHUAMU
«MaccoBas JOJIsA» U «00beMHAas J0JIA» KOMIOHEHTOB
cMmecu. 3. BolumciaeHne MOJAPHON KOHICHTPAIIUU
pPacTBOPOB.

HemoucTpanuu. Mogenn KpuCTAJLINYECKUX pe-
IIIETOK BEIIEeCTB C PAa3JINUYHBLIM THUIIOM cBa3eii. Moge-
JIW MOJIEKYJ pasjaudHo#i reomerpuu. Momeau Kpuc-
TaJIJINYEeCKUX PelIeToK aiMasa u rpadura. Mogenu
MOJIEKYJI 130MEPOB CTPYKTYPHOU U IIPOCTPAHCTBEH-
HoMl wmaomepuu. CsoiicTBa ToJsyoJa. KoJrexkiius
IJIacTMacCc W BOJIOKOH. OOpasiibl HEOPTaHUYECKUX
IMOJIMMEPOB: CePhI ILJTacTUUECKO, (hocopa KpacHO-
ro, KBapra u ap. Moxaenu moaexyJ 6enxoB u J[[HK.
O6pasIibl pasJanYHBIX CHCTEM C KUIKOM cpemoii. Ko-
arynanusi. Cuaepesuc. Ipdpert Tungansa.

JladopaTopHsbie onbITHI. 1. CBOMICTBA TUAPOKCUIOB
sJeMeHTOB 3-To nepuoga. 2. O3HaKomIeHne ¢ obpas-
IMaM¥ OPTaHNYeCKUX 1 HEOPraHUYEeCKUX IIOJINMEPOB.

68



Tema 3
XuMuuyeckKue peaxkuuu (21/29 u)

Knaccupuxanumua XUMHUYECKHUX peakx-
MU BOPraHMUYECKONW MW HeOPTraHUYE C-
Kol xuMu u. IloHATHe 0 XUMUUYECKON peaKIu;
ee OTJIHUYHNE OT AJEPHON peakmuu. PeaKmuu, uUIy-
mue 0e3 M3MeHeHuA KadeCTBEHHOTO COCTaBa Be-
IEeCTB: aJLIOTPOIN3AaIlNa, N30MEPU3aIlud U HOJIIMe-
pusanus. Peakniuu, naymiye ¢ U3MeHEHUEM COCTaBa
BEIIIeCTB: II0 YMCJIYy ¥ COCTaBY pearupymoninux 1 odpa-
3YIOIINUXCS BellecTB (Pas3Io:KeHud, COeqUHeHNnA, 3a-
MeIlleHusi, o0MeHa); M0 N3MEHEHUIO CTeIIeHEeN OKMUC-
JIeHUA 3JeMeHTOB (OKUCIUTEeIHLHO-BOCCTAHOBUTEIE-
HbIEe PEeaKIUN U HEOKWCJINTEJIHHO-BOCCTAHOBUTEIb-
Hble peaKIuu); II0 TeImJoBoMy 3(pderty (sK30- u
SHIOTepMHUUECKMe); 10 (pase (roMo- 1 reTepPoreHHbIE);
M0 HampaBJieHUIo (o0paTuMble ¥ HEOOpPaTUMBIE); IIO
KUCIIOJIB30BAHUIO KaTajmsaTopa (KaTaJluTudecKue
U HEeKaTAJIUTUYeCKMe); MO0 MeXaHu3My (pagrKairb-
HBIe U MOHHBIE); IO BUAY SHEPTUU, UWHUITUUPYIOMIIEH
peaxmuio (GpoToxXMMHUUECKUNe, PaTUaIlOHHbIE, 3JIeK-
TpoxXmMUUYecKue, TepmMoxmmuueckue). OcobeHHOCTHU
KJaccupUKAIUY PeakIliuil B OPraHNYEeCKON XM,

BeposTHOCTE mOpoTeKaHUA XUMHUYECKUX pPeak-
nuii. 3aKOH COXPaHEeHUs dSHEePrur. BHYTPEeHHA
SHEPrud U 9K30- U dHAOTePpMUYECKUe peaKiuu. Ter-
JIOBO#1 3((eKT XuMmnueckux peakmnuii. TepMoxumu-
yecKkue ypaBHeHUs. Temmora obpasoBanus. [Tornsarue
00 suransnuu. 3axkou I'. . I'ecca u ciaencrBus us
Hero. JHTpomnus. JHeprusa ['mb66ca. Boamo:kHOCTD
IIPOTEKAHUA peakIluii B 3aBUCUMOCTY OT U3MEHEHU
SHEePTUH’ 1 SHTPOIINH.

CKoOpOCTh XUMHUUECKHUX peakiuii. Ilo-
HATHE 0 cCKopocTu peaknuu. CKOPOCTb TOMO- U reTe-
POTeHHOU peaKIuu. DHEPrusa aKTUBAIUU. IJIeMeH-
TapHbIE U CJ0KHBIEe peakiiuu. PaKTOPBI, BIUAIOIINE
Ha CKOPOCTh XMMUYECKON peaKIlnu: IIPUpoia pearu-
pylomux BemiecTsB; TeMmieparypa (3axkom Baurt-TI'od-
(¢a); KoHIleHTpanua (OCHOBHOM 3aKOH XWMUYECKOM
KMHETUKN); KaTajausaTopsl. KaTanma: romo- u rere-

69



POTeHHBIN; MeXaHM3M [IeHCTBUA KaTajlu3aTOPOB.
®epmenTsl. IX cpaBHeHUE C HEOPTAaHUUYECKUMU Ka-
TanuzaTopamMu. PepMeHTAaTUBHLIN KaTaJu3, ero Me-
xXaHu3M. VMHruOUTOPE 1 KaTaJuTHUYeCcKUe AIblI. 3a-
BUCHMOCTb CKOPOCTH PeaKIIU# OT IIOBEPXHOCTH CO-
IPUKOCHOBEHUS PearupyIolnX BeIlecTs.

O6paTuMOCTh XMUMHUUYUECKHUX pPeakx-
nuii. XuMmuueckoe paBHoBecue. lloHsa-
THe 0 XMMHUYEeCKOM paBHOBecuM. PaBHOBeCHBIE KOH-
meHrpanuu. [[MHAMUYHOCT, XUMUYECKOTO PaBHOBE-
cusi. Koucranra paBuoBecus. PaKkToOphI, BIUIIOIINE
Ha cMeIlleHre paBHOBeCHUS: KOHIIEHTpAIUA, JaBJie-
Hue u temueparypa. ITpuunumn Jle IllaTense.

OleKTpoIUTHUUYECKAA JUCCOI[KAIMU .
IJIEKTPOJUTEl W HEIJIEKTPOJUTHI. JJIEKTPOJIUTHAYE-
ckad gucconmmamuaA. MexaHumsM IHCCOIUAIIUM Be-
IIiecTs C pPa3/IMYHBIM THUIIOM XI/IMI/IT{eCKOﬁ CBA3HU.
CsoiicTBa nouos. Katnonsl n aunoHsl. KUCI0THI, CO-
JI, OCHOBAHUS B CBETE 3JIEKTPOJIUTUYECKOM JUCCOIIH-
amuu. CremeHb dJIEKTPOJIUTHUUYECKON ITHCCOIUAIINU,
€e 3aBUCUMOCTD OT IIPUPOILI JIEKTPOJIUTA U er0 KOH-
neuTpanuu. KoHcranTa guccormuanuu. CTymeHuaTas
OVCCOIMAIINASA 9SJIEKTPOJUTOB. PeaKIuu, TpOTeKa-
oIIe B PacTBOpax »sJeKTpoauToB. IIpousBemenue
PacTBOPUMOCTH.

Bomoponguwmit moxasaTeasb. Juccomu-
anusda Boabsl. KoHcTaHTa Auccomuanuy Bogbl. Mommoe
npousBesieHre BoAbl. BomopomHbIil mmokasaresb pH.
Cpenbl BOOHBIX PACTBOPOB 3JEKTPOJINTOB. SHAUEHIE
BOJOPOIHOTO MOKAa3aTeNs AJIA XUMUYECKUX U OMOJIO-
TUYECKUX IIPOIIEeCCOB.

I'upgpoauna. Iousatue «rugpoaus». 'mapoans
OPraHMYEeCKUX COeINHEeHUH (raIoreHaaIKaHOB, CJI0MK-
HBIX 3(hUpoB, yryieBonoB, 6enkoB, AT®P) u ero 3ua-
yenue. I'Mapon3 HeopraHUUYECKUX BelecTB. I'um-
poaus cojeii — Tpu caydad. CTymeHUaTBIA TUI-
ponus. HeobOpatumbeiii ruppoamns. IIpaxkTumueckoe
IIpUMeHeHNe TUAPOoJIn3a.

Pacuernsie 3amaumn. 1. PacueTbl mo TepMOXMMIU-
YeCKUM ypaBHEeHUAM. 2. BrluncieHne TeIIoBoro ag-
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deKTa peaKIuu II0 TEIJIOTaM 00pa30BaHIsA Pearupy-
IOIIMX BeIleCTB 1 IPOAYKTOB peakiiuu. 3. Onpegere-
Hue pH pacTBopa 3amaHHONM MOJISIPHON KOHIIEHTpA-
nuu. 4. Pacuer cpemgHeil CKOPOCTU peaKIuH IO KOH-
IMeHTPAIUAM pPearupyoInux BelnecTB. 5. Borumcie-
HUS C MCHOJIb30BaHMEM IIOHSATHUA «TeMIepaTypHBI
K02 PUITMEeHT CKOPOCTH peakmum». 6. Haxoxmenue
KOHCTAHTHI PABHOBECHUS PEAKIIMU II0 PABHOBECHBIM
KOHIIEHTPAIIUAM U ONpefesieHre UCXOTHBIX KOHIIeH-
TpaIUil BEIIecTB.

HemoucTpanun. Ilpesparenue KpacHoro gochopa
B OeJIblii, KucJopoga — B 030H. Mogenu H-OyTaHa u
n3obyrana. ITosryuenme Kucaopoja u3 IepoKcHuia Bo-
Iopojila M BOABI; AeruapaTanus sramosa. llemouka
npespamenuii P — P,0, — H;PO,; cBoiicTBa comus-
HOM M YKCYCHOM KHCJIOT; PeaKIIum, UAYIIre ¢ 00paso-
BaHMEM OCajJKa, rasa M BOJLI; CBOIICTBA MeETAJLIOB;
OKHCJIeHUEe aJbleruja B KUCJIOTY U CIIUPTA B ajibje-
run. Peaknuu ropeHusi; peakiiuy SHAOTEPMUUYECKUe
Ha IpUMepe peaKIIuy PasyioKeHus (3TaHoJia, KaJIui-
HOM CeJIUTPHLI, U3BECTHIAKA MM Meja) U DK30TepPMU-
yecKHe Ha IIpuMepe peakxiinii coequHeHus (obeciiBe-
yuBaHMe OpPOMHOII BOALI M pacTBOpa IIepMaHTaHaTa
KaJius STUJIEeHOM, rallleHre M3BeCcTH u Ip.). Baaumo-
IelicTBUe IIMHKA C PACTBOPaAMHU COJISHOM M CEPHOI
KHCJIOT TPH PAas3HBLIX TeMIIepaTypax, IPH PasHBIX
KOHIIEHTPAIIUSIX COJISTHON KHMCJIOTHI; pasjosKeHue IIe-
poKcHuaa BOAOPOIA C TOMOINBI0O OKCHUIA MapraH-
ma (IV), xarajzasbl CBIPOr0o Msca 1 ChIPOro KapTodess.
BsaumogeiicTBue IIMHKA ¢ PA3TMUYHON TOBEPXHOCTHIO
(TIopoIIKa, ObLIN, TPAHYJ) ¢ KUCJI0TOM. Momeab «Ku-
nsamero caosa». CMellleHre pPaBHOBECUS B CHCTEMe
Fe3* + 3CNS~ = Fe (CNS)5; oMbLIeHHE XKUPOB, Peak-
ouy 3Tepu(pruKanu. 3aBUCUMOCTDb CTEIIeHU 3JIEKTPO-
JUTUYECKOH IHCCOIIUAIINY YKCYCHOM KMCJIOTHI OT
pasbaBiaenusi. CpaBuenue csoiictB 0,1 H pacTBopos
CEePHOH M CEePHUMCTOH KMCJIOT; MYPaBBUHOM U YKCYC-
HOM KWCJIOT; TUAPOKCHUIOB JUTUSI, HATPUA U Kaaud.
NunukaTopbl 1 n3MeHEeHEe UX OKPACKU B PA3JIUUYHBIX
cpenax. CepHOKHUCIIBIH 1 hepPMEHTATHBHBIN TUIPOJII3
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yrieBonoB. 'maposns KapOoHaTOB, CyJIL(ATOB, CUIN-
KaToOB IIEJIOYHLIX METaJIJIOB; HUTPATOB ITMHKA WK
ceuuna (II). 'maponns Kapouga KaabIus.

Jla6opaTopusie ombIThI. 3. IloyueHne KucJao0po-
la pasJIosKeHNEeM MePOKCcUa Bomopoaa u (Mam) mep-
MaHTaHaTa Kanua. 4. Peaxkmuu, ugyiime ¢ oopaso-
BaHMEM OcajJKa, ra3a 1 BOABI OJISI OPTaHUUYECKUX U
HeOpraHUYecKUX KHUCJIOT. 5. Mcmosrb3oBanue MHIN-
KaTopHOIi Oymaru ajisi ornpegeaeHus pH cirioHsI, ke-
JYOOYHOTO COKa 1 APYTIUX COKOB Opraum3Ma uejoBe-
Ka. 6. PasHble ciiyuau rugpoIn3a CoJIei.

Tema 4
BemecTBa M MX cBoMcTBA (33/40 u)

Knaccupuxamnmua HeopraHUUYECKHUX
Be 1 e c T B. IIpocThie u cinoxkubIe BemfecTsa. OKcu-
IbI, UX KJjJaccu(puKanua. I'uapokcuabl (OCHOBAHUS,
KHCJIOPOJCcOoaepaKaliiie KHUCJI0ThI, aM(poTepHbIe TH/I-
poxcuznbl). KucimoTel, ux Kjaaccupurainusa. OcHoBa-
HUA, nx Kjaaccupuranua. Coau cpegHme, KUCJbIe,
OCHOBHBIE Y KOMILJIEKCHEIE.

Krnaccupuxkanmua opraHuMUYecKHUX Be-
II[ecTB. YIVIEBOAOPOALI U KJaccupuKanus Be-
IIIeCTB B 3aBUCHUMOCTH OT CTPOCHUA YIJIePOIHOM ITeI
(anmudaTryecKkre M MUKJINYECKNE) M OT KPATHOCTU
cBA3ell (IIpemesbHBIE U HEIpeaebHbIe). I'oMosoru-
yecKUH pspa. IIpousBoambie yIriieBOOOPOIOB: T'ajIOTeH-
ajKaHbl, CIUPTHI, (PEHOJLI, ATbAeTruIbl 1 KEeTOHEHI,
KapOOHOBbI€ KHMCJIOTHI, IIPOCTHIE U CJIOMKHEIE 3(pUPHI,
HUTPOCOEANHEHUS, aMUHEI, aMUHOKIICJIOTEI.

MeTannsl. IlonoxxkeHue MeTasiOB B II€PUOIU-
yeckoil cucteme [[. 1. MeHgeneeBa m CTpoeHUE UX
atomoB. IIpocThle BelllecTBa — MeTAJLIBI: CTPOEHUE
KPUCTAJLIOB M MeTaJLIMUecKas XUMHUUYecKasd CBA3b.
Annorponusa. O6iue QpusmuyecKue CBOMCTBA MeETAJ-
J0B. PAn cTaHZApTHBIX SJIEKTPOIHBIX IIOTEHITNAJIOB.
OO611e XMMHYeCKe CBOMCTBA METAJJIOB (BOCCTAHOBH-
TeJIbHbIe CBOIICTBA): B3aMMOMECTBIE C HeMeTaLJIaMu
(KucyiopomoM, TrajoreHaMu, cepoii, a3oTOM, BOIOPO-
JIIOM), C BOJIOM, KMCJIOTAMH 1 COJIAMHU B PACTBOpPax, Op-
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raHndyeCKMM COeJMHEeHUAMN (CHI/IpTaMI/I, rajioreHaJji-
KaHamMu, (DeHOJIOM, KMCJIOTAMM), CO IIleJouaMu. 3Ha-
YyeHNe MeTAJIJIOB B IPUPOJe 1 B JKU3HU OPraHM3MOB.

Kopposusa meramnaos. Ilouarue «koppo-
3UA METAJJIOB» . XUMHUUYeCcKad KOPPO3Uusd. IJIEKTPO-
XxuMHuuYecKkas Kopposus. CIocoObl 3aIlliUTHI MeTAJ-
JIOB OT KOPPO3UMH.

O6mime cIOCOOB HOJNYUYEHHUSSA MeTa -
J o B. Meranasl B npupose. Metannyprusa u ee Bu-
IBI: MIUPO-, TUAPO- U DJIEKTPOMETANLIYPTUA. DJIEKT-
poJi3 pacmjaBOB M PACTBOPOB COEAUMHEHUII MeTaJl-
JIOB M €r0 IPaKTUYeCcKoe 3HaUueHue.

Ilepexonusie mMmeTaauasl. sKemreso. Mens,
cepedpo; MUHK, PTYTh; XPOM, MapraHer, (HaXoKae-
HUe B IPUPOJeE; IMOJyUeHNe U IPUMeHeHe IPOCTHIX
BEIIeCTB; CBOMCTBA IIPOCTBIX BEIIECTB; BasKHeHIINe
COeIUHEHNS).

Hemeranne. Ilonoxxenue HeMeTaJJIOB B
nepuonuyeckoit cucreme [l. 1. MenneneeBa, cTpo-
eHle UX aTOMOB. JJIeKTPOOTPUIATEIbHOCTL. IHEepT-
Hble rasbl. [[BOMCTBEHHOE IIOJIO}KEHME BOAOpOoIa B
nepuoauvYecKkom cucreme. Hemerannabl — mIpOCTBIE
BelllecTBa. VIX aTOMHOe ¥ MOJIEKYJISIPHOE CTPOeHUeE.
Annorponusa 1 ee IpUUYMHBI. XMUMHUUECKLe CBOIiCTBA
HeMeTa/sioB. OKHCIHTE/JbHBIE CBOMCTBA: B3aWMO-
IelcTBUe C MeTaJLIaMU, BOJOPOIOM, MeHee 3JIeKTPO-
OTPUIATEJIbHLIMY HEMETAJLIaMI, HEKOTOPLIMU CJIOK-
HBIMH BelllecTBaMM. BoccTaHOBUTEJILHELIE CBOMCTBA
HEeMETAaJIJIOB B PeaknuAX co (pTopoM, KHCJIOPOIOM,
CJIIOJKHBIMHU BeIeCTBAMU-OKUCIUTEIAMU (a30THOM
¥ CEPHOM KMCJIOTaMU U IP.).

Bopopoaubie coegmuenus HemeTaJyioB. lloryue-
HUe UX CUHTe30M 1 KocBeHHO. CTpoeHre MOJEKYJI 1
KPUCTAJLJIOB 9TUX cOoelnHeHUM. PuamyecKue CBOM-
crBa. OTHOIIIeHNEe K Boje. ViaMeHeHMe KHCJIOTHO-0C-
HOBHBIX CBOMCTB B IePUOJaX U I'PYIIIAX.

Hecoseobpasyioiiue u cojieo0pasyoinmue OKCUIbL.

Kucaopoausie KuciaoTel. IaMeHeHe KUCIOTHBIX
CBO¥ICTB BBICIIIUX OKCHUIOB U I'MAPOKCUIOB HEeMeTAJ-
JIOB B mepuoJax U Ipynmnax. 3aBUCHMOCTL CBOICTB
KHCJIOT OT CTeIIeH! OKUCJIeHUS HeMeTaslaa.
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Kucnors oprasvmyecKue M HeOpT a-
Hu4YecKue. KuCaoTel B cBeTe IPOTOIUTUUECKOI
Teopuu. ConpsaKeHHbIe KMCJIOTHO-OCHOBHbBIE HAPhI.
Krnaccupurainus opraHnIYecKUX U HEOPraHUUYECKUX
KucjoT. OOI1e cBoiicTBA KHMCJIOT: B3auMOAeiicTBIe
OpTraHNYeCKUX 1 HEOPTAaHWUYECKUX KHUCJIOT C MEeTAJ-
JlaMH, C OCHOBHBIMU OKCHUIAMU, C aM(POTEPHLIMHU OK-
cugaMu ¥ TUAPOKCUIAMU, C COJAMHU, 00pasoBaHUeE
CcIoKHBIX dPupPoB. OCOOEHHOCTII CBOMCTB KOHIIEHT-
PYPOBAHHOI CepHOM M a30THOU Kucaor. OcobeHHOC-
THU CBOMCTB YKCYCHOM M MypaBbMHOU KMCJIOT.

OcHOBaHUA OpraHMYEeCcKHUEe U HeOPp-
ranu4vecKue. OCHOBAaHUA B CBETE MPOTOJIUTIYE-
ckoit Teopuu. Kiaccupuraiusa oprainiuecKux 1 He-
OpraHMYecKUX OCHOBaHUI. XMMUUYECKHE CBOHCTBa
Ifejioueli M HepPacTBOPUMBIX ocHoBaHuii. CBoiicTBa
0ECKUCJIOPOAHBIX OCHOBAHWM: aMMHaKa M aMUHOB.
BzaumHoe BiusHNE aTOMOB B MOJIEKYJIe aHUJINHA.

AMporepHBIe OPraHUUYEeCKNEe U He O P-
TraHUYeCKHUEe coequHeHUA. AmpoTepHBIE
COeINHEHNS B CBETe MPOTOJUTUUCCKOH Teopuur. AM-
(GOTEPHOCTL OKCHUIOB M TUIAPOKCUIOB HEKOTOPHIX
MeTaJIJIOB: B3aUMOJeCcTBIE ¢ KUCJIOTaMU U IIejIova-
mu. [ToHATHE 0 KOMIJIEKCHBIX coequHeHnAX. KoMmII-
JeKkcooOpaszoBaTesb, JUTAHALI, KOODPAMHAIIMOHHOE
Y1CJI0, BHYTPEHHAA cepa, BHeHIHAA chepa. Amdo-
TEePHOCTh AMHHOKUCJIOT: B3auMMOjeliCcTBHEe aMUHO-
KHCJIOT CO ITleJIOUaMM, KUCJIOTaMU, CIIUPTaAMU, APYT
¢ apyrom (oO0pasoBaHUe IIOJUIIEITHIOB), 00pasoBa-
HUe BHYTPEeHHeH coiu (OUIIOJAPHOTO NoHa).

F'emeTuuecKkasa cBA3DbL MEJXXAY KJac-
caMuU OPTaAaHUYECKHUX U HeOpPraHUUeEC-
KUX coengumHeHHuu. IloHaATHe 0 reHeTHYeCcKOn
CBA3Y U I'eHEeTUYECKUX PANax B HEOPTaHUYECKOH u
opraHnyecKoil xuMuu. ['eHeTHUeCKUe PAALI METAJ-
Ja (Ha mpuMepe KaJbIud U JKeJjesa), HeMeTaJia (Ha
IIpUMepe cepbl 1 KPeMHU), IePEeX0THOr0 dJIeMeHTa
(Ha npuMepe UHKA). 'eHeTHUeCcKMe PALBI U I'eHEeTH-
YyecKada CBA3h B OPraHUYECKON XUMUU (JJIA coeuHe-
HUM, COJePKAIMUX JBAa aroMa yrJjepojsa B MoOJie-
KyJie). ETuHCTBO MUpa BeIecTs.
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Pacuernbie 3amaun. 1. Beruucienue macchl MiIn
o0beMa MPOAYKTOB peaKIIMM II0 M3BECTHOM Macce
I o0beMy HCXOIHOTO BeIeCTBa, COIep:Kalllero
npuMecu. 2. BolunciieHrue MacCchl MCXOJHOTO Belle-
CTBa, €CJN M3BECTeH IIPAaKTHUYEeCKMHIl BLIXOJ M Mac-
coBasdg MOOJIA €r0o OT TEeOpPeTHUYeCKM BO3MOXKHOTO.
3. BoiuncieHusA IO XMMHUYECKHM YPaBHEHUSIM pe-
aKIuii, ecJay OJHO U3 PearupyIoIuX BeIllecTB JAHO B
n30niTKe. 4. OnpeneaeHne MOJEKYIAPHONE (POPMYJIbI
BeIllecTBA II0 MACCOBBIM [JOJAM  SJIEMEHTOB.
5. OmpeneseHne MOJIEKYJISIPHON (POpMYyJbl Tas3o-
00pas3HOro BeI[ecTBa II0 M3BECTHON OTHOCUTEILHOI
IIJIOTHOCTY ¥ MACCOBBIM HOJIAM dJjeMeHTOB. 6. Ha-
XOMKIeHNe MOJIEKYJIAPHON (hOPMYJIBI BeIlecTBa IIO
macce (o0bemy) MpoAyKTOB cropauusa. (. Kombu-
HUPOBAHHLIE 3aJaUl.

Hemoncrpanuu. Komnexkmua «Knaccudpurarnms
HeOpraHNUYecKUX BeIecTB» 1 00pasIibl IpeiCTaBUTe-
geir kaaccoB. Kommerknusa «Kiaaccupurammua opra-
HUYECKUX BeIIecTB» M 00pasilbl IIpeicTaBUTeNel
KJiaccoB. Mogenin KPHUCTANINYECKUX PEIIeTOK Me-
TajnoB. Ko/lleKIina MeTajJIoB ¢ PasHbIMU (husuiec-
KHMU CBOMcTBaMU. BaaumogeiicTBue: a) IUTUA, HAT-
pus, MAaTHUA U KeJjie3a ¢ KUCJIOPOAOM; 0) ITeIOUHBIX
METAJIJIOB C BOJOM, CIIUpPTaMu, (peHOJIOM; B) ITMHKA C
pacTBOpaM¥ COJIAHOM M CEePHOU KHUCJIOT; I') HATPUA C
cepoii; O) alIOMUHUS C MOJOM; €) JKeje3a C PacTBO-
POM MeIHOTO KYIopoca; K) aJIOMUHISI C PACTBOPOM
enxoro #marpa. OKcuUABI ¥ TUAPOKCUILI XpoMa, UX
mojiyueHue u cBoiicTBa. Ilepexon xpomara B 0Ou-
xpoMmaT u ob0patHo. Kopposus MeTaJIOB B 3aBUCHU-
MOCTH OT YCJIOBUM. 3aIllUTa METAJIJIOB OT KOPPO3UM:
00pasIibl «HepKaBeeK», 3alllUTHLIX HOKPbITHii. KoJ-
JEeKIUA PYA. IJIEKTPOJIN3 PacTBOPOB coJeii. Mogean
KPHUCTAJLIMUECKUX PeIleTOK Mofa, aiMasa, rpadu-
Ta. Angorponusa ¢gocdopa, ceprl, Kucjaoposa. Baau-
MozelicTBHe: a) BOZOpPOJa C KHCIOPOAOM; 0) CypbMBI
C XJIOPOM; B) HATPHUS C MOJOM; I') XJIOPa C PACTBOPOM
OpoMuga Kajaus; ) XJOPHOM M CEPOBOJOPOIHOI BO-
IbI; €)obecliBeunBaHie OPOMHOII BOABI STHUJICHOM
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niau arnetuyieHoM. IlosrydeHne m CBOMCTBa XJIOPOBO-
JIopoma, COJITHOW KucJIoThl m amMuaka. CBoiicTBa
COJISTHOM, pas0aBJIeHHON CEpPHOUM M YKCYCHOM KuC-
J0T. BaaumojieticTBre KOHIIEHTPUPOBAHHBIX CEPHOM,
a30THOM KMCJOT 1 pa30aBIeHHOM a30THOM KICJIOTEI C
Menabio. Peakmusa «cepeOpAHOTO 3epKaja» IJIS MY-
pPaBbUHOII KMCJIOTHI. BlammoaeiicTBrue pacTBopa -
POKcHuia HATPUSA C KMCJIOTHBIMU OKCHUAaMU (OKCUIOM
yriaepoza (IV)), am@orepHBIMU Ir'IAPOKCUIAMU (THI-
poKcuaoM MUHKA). B3ammogeiicTBue aMMuaKa ¢ XJio-
POBOIOPOIOM U BOAOM. AHAJOTUYHO IJIA METUJIAMU-
Ha. BzamMmogelicTBre aMHWHOKMCJIOT C KHCJIOTAMMU
u meaouamu. OcyiecTBiaenue mnepexogos: Ca —
—- CaO0 — Ca(OH),; P — P,0, — H;PO, —
— Cay(POy),; Cu — CuO - CuSO, - Cu(OH), —
—- CuO — Cu; C,H,OH - C,H, — C,H,Br,.

JlabopaTopHsie onbIThL. (. O3HAKOMIIEHHE C 00pas-
IaMu TIPeACTaBUTEJIENl PAa3HBIX KJIACCOB HeOpraHmye-
ckux BemecTB. 8. O3HaKoMIIeHIe ¢ oOpasaMu Ipes-
cTaBUTeJIEM PasHBIX KJIACCOB OPraHMUECKUX BEIIeCTB.
9. OsHaxkomieHue ¢ KoJsurexiuei pya. 10. Cpasaerue
CBOMCTB KPEeMHMEBOI1, (DoCc(popHOIT, CEPHOIT 1 XJIOPHOI
KHCJIOT; CEPHHCTO M CEPHOM KUCJOT; a30TUCTOM
u a3otHOU Kwmceiyior. 11. CpoiicTBa CONSAHOM, CEPHOM
(pas6.) 1 yKCcycHOIi KucjaoT. 12. BaaumoneiicTrBue ruj-
pOKCHAA HATPUA C cOMAMU, cyiabparom memu (II) u
XJopugoM amMMoHHus. 13. PasiosKeHue THAPOKCHULA
menu (II). IlomyueHme ruapoKcuma AaJIIOMUHUA U
n3ydJeHue ero aM(pOTEePHBIX CBOUCTB.

Tema 5
XuMUYeCKMI PAKTHKYM (10/12 u)!

1. Ilonyuenue, cobupanme M pacmo3HaBaHue ra-
30B 1 M3yueHue uX cBocTB. 2. CKOPOCTh XMMHUUe-
CKUX peakmnuii, xuMuueckoe paBHoBecue. 3. Cpas-

1 TIpu 3 u B HefeIo 10 2 4 OTBOAUTCA HA IPAKTUYCCKUC
paborer Ne 1 u 7, ipu 4 ¥ B HegesIio 1Mo 2 U OTBOAUTCS Ha
mpakTuyecKkme paborsr Ne 1, 5—7.
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HeHue CBOfICTB HeOpraHm4YeCKUX M OPraHMYEeCKUuX
coeguHennii. 4. Pelienne sKcuepuMeHTaJbHBIX 3a-
mau mo teMme «I'maposus». 5. Perrenne skcnepuMeH-
TAJbHBIX 3aJad 10 HeOpPraHnuYecKoil XWMUU.
6. PelrleHne sKcIepMMeHTAJBHBIX 3aJadu II0 opra-
HUYecKOW xXmMwuu. (. I'eHeTuuecKas CBA3b MEXKIY
KJIacCaMMW HEOPTaHMYeCKMX U OPraHMYecKUX Be-
miecTB. 8. PacmosmaBanue mjaacTMace 1 BOJIOKOH.

Tema 6
X¥uMUA U O0LIECTBO (9/16 u)

XuMuUA U OPOUIBOJLCTBO. XuMHUUECKasd
IIPOMBINIIEHHOCTh, XUMUYeCcKas TexHojgorud. CeIpbe
I XUMHUYECKOH IITPOMBIIILIEHHOCTH. Boma B XuMu-
YeCKOH ITPOMBIINIJIEHHOCT. OHEPTUS IJA XUMHUUe-
CKOTO ITPOM3BOCTBa. HayuHble IPUHITAIILEI XTMIUE-
CKOT'0 IPOM3BOJICTBA. 3aIlTa OKPY:KAaIOIIel cpeabl 1
oXpaHa TpyZa MNOPpHU XUMHUYECKOM IIPOU3BOJCTBE.
OcHOBHBIE CTAAWM XUMHUUYECKOT'O IIPOM3BOJCTBA
(ammmaka m MmeraHosia). CpaBHeHUMe IIPOM3BOJICTBA
9THUX BEIIEeCTB.

XUMUSA U CEIbCKOE X03AHCTBO. XUMHU-
3aIlus CEeJIbCKOTO XO03AMCTBA U ee HampaBiieHusd. Pac-
TeHUs U II0YBA, IIOYBEHHBLIN IIOTJIOIIAIOIIMI KOMII-
aexc (IIIIK). VYmobpenus m ux KJjaaccupuKaiiusd.
XuMuuecKre cpeAcTBa 3amuThl pacreHuii. OT-
puilaTeabHbIE IIOCIENCTBUSA IIPUMEHEHUS IIeCTUIM-
IOB M Oopbba ¢ HUMM. XUMH3AIUA KUBOTHOBOJI-
CTBA.

XUuMuUA U1 9KOJOTHUA. XUMHUUYECKOEe 3arpsas-
HeHUe OoKpy:Kaloieir cpeabl. OxpaHa ruapochepsl
OT XMMHUUYECKOTo 3arpasHeHmus. OxpaHa MOUBEI OT
XUMUYECKOro 3arpasHenud. OxpaHa atMoc@epsl OT
XUMHUUECKOTo 3arpasHenus. OxpaHa (Jopsl u ¢da-
YHBI OT XUMHUYECKOI'0 3arpsA3HeHnsa. BuoTexHojgorus
U TeHHasa MHYKeHepus.

XuMusa u TIoBceJHeBHAS KU3HD Ue-
Jo0BekKa. [MomammHaa anTeuka. Moolue 1 4YUCTA-
e cpencrBa. CpeacTBa 60pLOBI ¢ OBITOBLIMU HacCe-
KOMBIMMHA. Cpe/:[c'rBa JIH‘IHOfI T'NrvueHbl 1 KOCMETHUKU.
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Xumua u nuina. MapKUpoBKa YIAKOBOK ITHUIIEBBIX
IIPOAYKTOB U IIPOMBIIIIJIEHHBEIX TOBAPOB 11 YMEHMNE UX
gquTarThb. SKOJIOI‘I/IH JKUJINIIa. XI/IMI/IH U I'eHeTukKa ue-
JIOBEKa.

Hdemoncrpamuu. Mogenu nTpousBOJACTBA CEPHOMU
KMCJOTHI 1 amMuakKa. KomeKnusa yoqoopeHuii 1 mec-
Tunugos. O0pasibl CcpencTB OBITOBOII XUMHUHU U
JIEKapCTBEHHBIX IpemnapaTtoB. KoJsieknuu cpeacTB
TUTHMEHB U KOCMETHKW, MIpernapaToB OBLITOBON XU-
MUH.

JladopaTopHusie onmbIThI. 14. O3HAKOMJICHNE C KOJI-
JeKIel yaqoopeHuil u mecTunumos. 15. Osmaxome-
HUe ¢ o6pasiiaMu CPeACTB OLITOBOM XUMUU U JIEKap-
CTBEHHBIX IIpenapaToB, M3yUeHHe WNHCTPYKIIUHA K
HUM II0 TPAaBUJILHOMY 1 6€30IIacCHOMY HIPUMEHEHUIO.

Y ueOHO-MeTOTUUYECKUN KOMIIJICKT

1. 'abpuensan O. C., Ocmpoymose H. I'. Xu-
musa. 10 k. IIpodpunsablil ypoBeHb: MeTommueckoe
mocobue. — M.: [Ipoda.

2. I'abpuenan O. C., Jlvicoga I'. I'. Xumwus.
11 xu. IIpodunbHBIN ypoBeHBb: MeToauuecKoe Ioco-
6ue. — M.: Ipoda.

3. I'aopuenan O. C., Ocmpoymos H. I'. Ha-
cToJIbHAA KHura yumrens. Xumusa. 10 xa. — M.:
Hpoda.

4. I'abpuenan O. C., Jlvicosa I'. I'., Bgeden-
ckasn A. I'. Kaura gua yunrensa. Xumuda. 11 kia.: B
2 4.: MeToguueckoe mocobue. — M.: [Ipoda.

5. I'abpuenan O. C., Ocmpoymos H. I'. Opra-
HUYecKass XMUMHUS B TecTaX, 3aJadax, yOpaKHeHU-
ax. 10 ka. — M.: [Ipoda.

6. I'aopuensan O. C., Ocmpoymos H. I'. Obmias
XUMUSA B TeCTax, 3ajavax, ynmpakueHuax. 11 xi. —
M.: IIpoda.

7. Xumusa. 10 xia.: KoHTpoJibHBIe 11 IIPOBEPOUHEIE
paborel K yuebHury O. C. TI'abpuensna «Xumwus.
10 xmacc. IIpodpunbubiii ypoBerb» / O. C. I'abpu-
enqaHn, II. H. Bepeskun, A. A. YmakoBa u ap. — M.:

Hpoda.
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8. Xumus. 11 kia.: KoHTposbHBIE U TPOBEPOUHBIE
padotsl K yueoHuURyY O. C. I'abpuensua, I'. I'. JIsico-
Boii «Xumus. 11 xaacc. IIpopunabublii ypoBeHb» /
0. C. I'abpuensan, II. H. Bepesxkun, A. A. Ymaxosa
u 1p. — M.: IIpoda.

9. I'aopueaan O. C., Pewemos 1II. B., Ocmpo-
ymos U. I'., Hukumiokx A. M. T'oroBuMcsa K equ-
HOMY rocyZlapcTBeHHOMY 3K3amMeHy. — M.: Ipoda.

10. I'abpuenan O. C., Ocmpoymos H. T.
Xumus. Marepuajyibl OJisi TOATOTOBKH K €TUHOMY
rOCyJapCTBEHHOMY 9K3aMeHY U BCTYIUTEJIbHBIM
9K3aMeHaM B By3bl: Yueb. mocobue. — M.: Ipoda.

11. I'ab6puenan O. C., Bamauna JI. II. Xumu-

yecKuil sKcmepuMeHT B InkKome. 10 xix. — M.:
Hpoda.

12. 8. I'abpuenan O. C., Ocmpoymose H. I.
XUMHUUYECKUHA dKCIIEPUMEHT B ImKoJe. 11 Ka. — M.:

Hpoda.
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