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IosicHUTeNBLHAA 3aNIHCKA

Jannas pabouas nporpamma 1o XuMuH pazpaboTaHa Ha OCHOBE:

®enepanbHOro rocyJapcTBEHHOTO 00pa3oBaTENBHOrO CTAaHZApTa OCHOBHOTO ofiiero o0pa3oBaHMA,
YTBEPXKIAEHHOIO NpuKa3oM MuHucrepcra obpazoBanus u Hayku PO ot 17 nekabps 2010 roga Ne 1897,
IOPUMEPHOH Iporpammsl o yye6Homy npeamery Xumus 10- 11, yrioy6neHHblil ypoBeHs, u3anue — M.
Hpoda, 2017

OOI1 OO0 MBOY «Cpennss obmeobpazoBaTenbHas mkosa Nely»

r.Muuypuncka TamOoBcKo# obnacTy;

denepanbHOro nepeyHs y4eOGHUKOB 110 TPEAMETY « X UMH».

[Tporpamma umeeT yriaybrneHHBIHi ypoBeHb, paccuMTaHa Ha yvammxcs 10-11 xmaccoB nmo YMK O.C.
I'abpuensana

Mecro npeaMerta B y4eOHOM MJ1aHe

Coaepxxanne o0y4eHHs XUMHM [0 JaHHOH nporpamme paccuutano Ha 340 dacor (34 yueGHbIe Henen).
B 10 — 11 xnaccax Beigenserca no 170 yaca (M3 pacuéra no S 4acoB B HEAEIIO).

O6mas xapakrepucTika y4yeOHoro npeaMera

OcobeHHOCTH copep)kaHUs OOydYeHHsi XMMUH B cpeAHeil (MonHo#) mkone o0yCIOBIEHBI CrieHbHKOM
XMMHH, KaK HayKH, U ITOCTaBIEeHHBIMHU 3aa4aMu. OCHOBHBIMHU IIpoOneMaMy XHMHUH ABSIOTCS U3yYEHHE
COCTaBa M CTPOCHH S BELLECTB, 3aBUCHMOCTH HX CBOHCTB OT CTPOESHH S, IIOJTY4YEHHE BEILECTB C 33JaHHBIMHU
CBOHCTBaMH, HCCIIEJOBAaHHE 3aKOHOMEPHOCTEH XMMHYECKHX peakIuil U IyTel ynpaBieHHs HMHU B LENAX
NOJIyueHH s HEOOXOOMMBIX YeJIOBEKY BEILECTB, MaTEpPHANIOB, 3HepruH. IlosToMy B pabouei nporpamme 1o
XMMHH HalUTH OTpaXXeHHE OCHOBHBIE COZlep KaTeIbHbBIE THHUH:

* «BelecTBO» — 3HAHHUA O COCTABE U CTPOCHHUM BEIECTB, HX BAXHEHMIUX GU3UYECKHUX H XMMUYECKHX
cBolicTBax, GHOJIOrHYECKOM JIeHCTBUY;

* «XuMHYECKas peaklus» — 3HAHUA 00 YCHOBHAX, B KOTOPBHIX NPOSBIAIOTCA XMMHYECKHE CBOHCTBa
BELIECTB, criocobax ynpaBieHUs XHMUYECKUMH [IPOLIECCAMH;

* «[IpuMeHeHHe BEIIEeCTB» — 3HAHUS W OMNBIT MPAKTHUYECKOH ACATEIBHOCTH C BEWIECTBAMH, KOTOpBIE
HauboJiee 4yacTo ynoTpeOIstoTCs B MOBCEAHEBHON JKH3HH, MIMPOKO MCIIOJIB3YIOTC B IPOMBINUIEHHO CTH,
CENIbCKOM XO3SCTBE, Ha TPAHCIIOPTE;

* «SI3BIK XHMHH» — CHCTeMa BaXHEHIIHX MOHATHI XUMHM H TEDMHUHOB, B KOTOPBIX OHH OMMXCHIBAIOTCA,
HOMEHKJIaTypa HEOPraHHYeCKHX H OPraHMYEeCKMX BEIIECTB, T. €. MX Ha3BaHHMA (B TOM 4YuCle U
TPUBHAIBHBIE), XUMHYECKHE (OPMYJbl M YPaBHEHHs, a TaKe IpaBHIa nepeBoja HHGOpManuu C
POAHOTO HJIM PYCCKOTO A3bIKa Ha A3bIK XMMHH H 00paTHO.

Llesin u3yueHHs XMHMHH B cpeHell (OJIHOM) mIKoJI€e:

* (popMHMpOBaHHE y 0OyHalOMXCA YMEHUs BUAETh M IOHMMATh LIEHHOCTb 00pasoBaHus, 3HAYMMOCTD
XHMHUECKOTO 3HAHUS U1 KaX/0T0 UeJIOBEKA, HE3aBHCHMO OT €ro NpodecCHOHANBLHOMN AEATENbHOCTH;
 dopmupoBanue y oO0y4alomuMXcsi YMEHMH pa3inyaTte (GakThl M OLEHKH, CPaBHUBAaTh OLEHOYHBIC
BBIBOZBI, BHAETh WX CBS3b C KPUTEPHAMM OLCHOK M CBS3b KPHTEPHEB C OMpENENEHHOM CHCTEMOH
LEHHOCTEH, GOPMYNHPOBaTh 1 000CHOBLIBATh COOCTBEHHYIO NO3ULHIO;

* dopMupoBaHHe Yy OOYHaIOLIMXCA LEIOCTHOTO NPEACTABICHHS O MHPE M pOJHM XMMHH B CO3JaHHMH
COBDEMEHHOH €CTECTBEHHOHAY4YHOH KapTHHBI MHpa; YMEHHs OOBACHSATH OOBEKTBI H MPOLECCHI
OKpYyaloliei JeHCTBUTENLHOCTH — IIPUPOJHOH, COLMANbHOM, KyJIbTYPHOH, TEXHUYECKON cpendbl, —
UCIOJIB3YS AN 3TOT0 XHMHYECKHE 3HAH U,

» npuobpereHHe OOYYAIOUMMHUCSA OINBITa PasHOOOpasHOM [eATEeNBHOCTH, OMNBITa IMO3HAHHA H
CaMOMO3HAHMS, KIIOUEBHIX HABBHIKOB, MMEIOIIMX YHHMBEpPCAIbHOE 3HAYCHHME JIA PasJU4HbIX BHIIOB
JeATENPHOCTH (HAaBBIKOB pEUICHUS NpobiieM, NMPUHATHS pPELICHUH, IOWCKa, aHalu3a H 06paboTKH



J UCIIOJIB30BAHME YMEHHH M HaBLIKOB pa3lHYHBIX BHJAOB II03HABATE/IBHOM IEATEIBLHOCTH,
IPUMEHEHHE OCHOBHBIX METOJOB NO3HaHHMA (CHCTEMHO-MH(OPMALMOHHBIA aHau3, HaOIOICHHE,
H3MepeHHe, MPOBENECHHME IKCIEPUMEHTa, MOJEIHPOBaHHE, HCCIENOBATENbCKas NEeSATENLHOCTD) I
U3YYECHMS Pa3IMYHBIX CTOPOH OKpY’Karollel NelCTBUTEIBHOCTH;

. BJIalcHHEe OCHOBHEIMH HHTEIUIEKTYaJIbHBIMU ONEpaluAMU: GOPMYITHPOBKA I'HIIOTE3HI, AHATH3 H

CHHTE3, CpaBHCHHC H CHCTCMaTH3allui, O606].LICHPIC H KOHKPE€TH3allhs, BBIABJICHHEC IIPHYHUHHO-
CJIEACTBEHHBIX CBA3EH U IMOHCK AaHaJIOI'OB;

) II03HaHUE OOBEKTOB OKPYXKAIOUIEr0 MUPa OT 061Iero yepes 0COGCHHOE K €IMHUYHOMY;

. YMEHUE FeHEPUPOBATh UACH H ONIPEACTIATh CPEACTBA, HEOOXOUMBIE /IS HX pealu3aluH;

. YMEHHUE ONPEAENATh LEeNH M 3aJayd JeATeNbHOCTH, BHIOUPATh CPEACTBA pealM3allMH LENH U
IIPUMEHSTD UX Ha NPAKTHKE;

. HCIIOJIb30BAHUE Da3IMYHBIX HMCTOYHHUKOB Ui IONY4YEHHS XHMHYECKOH HHGopMauuH,

NIOHMMAaHHE 3aBUCUMOCTH COJIep>KaHuA U GOpMBI NpeacTaBiieHUs HHQOPMAaIHH OT LelIeii KOMMYHUKAIIY U
H ajpecara,

. YMEHHUE IPOAYKTHBHO 00IIAThCA U B3aMMOAEHCTBOBATH B NPOLIECCE COBMECTHOI 1€ATENBHOCTH,
YYHUTBHIBATh I03ULUH APYTHX YYaCTHUKOB JEATENBHOCTH, 3P HEeKTUBHO pa3peiiaTh KOHPIMKTBI,
. FOTOBHOCTD M CHOCODHOCTP K  CAaMOCTOSATENbHOH  HHGOPMAalMOHHO-MO3HABATENBHOM

JEATENBHOCTH, BKIIOYas YMEHHE OPUEHTHPOBATHCA B PA3TMUHBIX HCTOYHHKAX HHGOPMall MU, KPUTHYECKH

OLICHUBATh U HMHTEPIIPETHPOBATH HHGOPMALIHIO, IONYYaEMYIO U3 Pa3IHYHBIX HCTOYHHKOB;

o YMEHHE HCTI0JIb30BaTh CPEACTBA MH(OPMALMOHHBIX H KOMMYHHMKALMOHHBIX TEXHOJIOI M (Aanee
— HMKT) B pelueHuH KOrHUTHBHbIX, KOMMYHHKATUBHbBIX U OPraHU3alMOHHBIX 33Aa4 ¢ cobmoaeHueM
TpebOBaHMN JOProHOMMKH, TEXHHUKH 06€30MacHOCTH, THTHEHEI, pecypcocOepeskeHHs, MPaBOBBIX H
3THYECKMX HOPM, HOPM HH(OpMaLIHOHHOH 6e30MMacCHOCTH;

. BJIAZICHHE SI3bIKOBLIMH CPEACTBAMH, B TOM YHCIIE U A3BIKOM XHMHH,

o YMEHHE fCHO, JIOTHYHO W TOYHO M3JIaraTh CBOKO TOYKY 3pEHHS, HCIOJb30BATh aJEKBATHBIE
A3BIKOBBIE CPEJCTBA, B TOM YHCJIE ¥ CUMBOJIbHbIE (XUMHUYECKHE 3HAKH, GOPMYJIBI U YPaBHEHHUS).
IIpenMeTHBIMH pe3yJIbTAaTAMM M3Y4YeHHsl XUMHH Ha YIJIyOJICHHOM YpPOBHE Ha CTYNEHH CpPERHETO
(monHoro) o6uero o6pazoBaHus ABISIOTCS:

. 3HaHUe (NOHUMAHUe) XapaKmepHbIX NPUSHAKOE 8ANCHEUWUX XUMUYECKUX NOHAMUL. 8eujecmeo,
XUMUYECKUU 3NleMeHm, amom, MOAEKYNd, OMHOCUMENbHbIE AMOMHblE U MONEKYNAPHblE MACChHl, UOH,
U30MONbl, XUMUYECKAA CBA3b (KOBANEHMHAA NONAPDHAA U HENONAPHAA, UOHHAA, MemannuiecKkas,
8000POOHAS), INEKMPOOMPUYAMENLHOCMb, ALNOMPONUS, BANEHMHOCMb, CMeNneHb OKUCLEeHUs, MONb,
MONAPHAA MACCA, MONAPHbII 06beM, 8eujecnea UOHHOZ0, MONEKYAAPHO20 U HEMONEKYIAPHO20 CMPOEHUS,
pacmeopul,  31eKmpoaumbsbl U HeINeKMPOAUMbl, SNEKMPOIUMUYECKA OUCCOYUAYUA, 2UOPOIU3,
OKUCIUMENb U 80CCMAHOBUMENb, OKUCAEHUe U B0CCMAHOGAEHUe, 3NIeKMPONU3, CKOPOCMb XUMUYECKOU
PeaKkyuu, Kamanu3zamopsl U Kamanus, obpamumocms XUMUYECKUX pearyull, XUMUYeCKOoe pAHO8ecue,
cMewjeHue pasHosecus, mennogou 3¢gexm peaxyuu, yanepooHvli cKeaem, QYHKYUOHANbHAS Zpynna,
uzoMepusa (CMpyKmypHas u npOCMPAHCMBEHHAA) U 20MONO2US, OCHOBHble MUNbl (COEOUHEHUA,
pasnodicenus, 3ameujeHus, obmena), 6uObl (2UOPUPOBAHUA U O0ecUOpPUpPosaHus, 2uopamayuu u
dezudpamayuu,  nOAUMepuU3aAyUU U  OEnONUMepu3ayul, NOAUKOHOEHCAYUU U U30MEPUIAYUU,
Kamanumuyeckue U HeKAMAIumuyecKue, 20MOZEHHble U 2emepoceHHble) U  PA3HOBUOHOCMU
(pepmenmamuenvie, copenus, amepugukayuu, KpexuHea, pugopmunza) peakyuil 8 HeopeaHu4yecKou u
OpeaHuYecKou XUMUU, NOIUMEPLI, OUONOZUHECKU AKMUBHBLE COCOUHEHU,

. 8bIAGNEHUE B83AUMOCEA3U XUMUYECKUX NOHAMUY ONsl OOBACHEHUA COCMAsa, CMpoeHUs, C80UCme
OMOENbHBIX XUMUYECKUX 0ObEKMO8 U ABNEHUU,

J NpUMeHeHUe OCHOBHBIX NONONCEHUU XUMUYECKUX MeOopull: meopuu CMmpOeHus amoma u
xumuyeckou cea3u, Ilepuoduueckozo 3axona u Ilepuoduyeckou cucmembl XUMUYECKUX INEMEHMOE
. U. Menoeneesa, meopuu 3nexmpoiumuieckol ouccoyuayuu, RpOmMoHHOU Meopuu, meopuu CmpoeHus
OP2aHUYECKUX COeOUHeHUN, 3aKOHOMEPDHOCMEU XUMUYeCKOol KuHemuku — O aHaau3a cocmaea,
CMPOEHUsL U COLICME eUyeCme U NPOMEK AHUA XUMUYECKUX PeaKyuil,



uH(popMallii, KOMMYHHKAaTHBHEIX HAaBBIKOB, HABBIKOB U3MEPEHUH, HaBBIKOB COTPYJHHYECTBA, HABBIKOB
6e3omacHoOro oOpameHus ¢ BEIECTBAMU B MOBCEJHEBHOM XKH3HH).

LleHHOCTHbIE OPHEHTHPHI COJIepXKaHUs Kypca XHMHH B cpefHel (IIONHO#) LIKOoJIe He 3aBHCAT OT YPOBHs
M3YYEHHS U OINpeJensioTcs cneuuukoil XMMHUH Kak HaykH. [IoHSTHE «LEHHOCTBY BKIIOHAET €QHHCTBO
00BbeKTHBHOr0 (caM 06BEKT) U CyObeKTHBHOrO (OTHOLICHHE CyObeKTa K 00BEKTY), IOITOMY B KayeCTBe
LICHHOCTHBIX OPUEHTHPOB XHMHYECKOT0 06pa3oBaHUs BHICTYIIAIOT 0OBEKTHI, H3Y4aEMBIE B KypCE XHMMH,
K KOTOpBIM Yy yd4ammxcsa ¢opMupyercs LeHHOCTHoe oTHomeHue. [Ipu 3Tom Beayuiyro ponb Mrpaiwor
[03HABATE/NbHBIE HEHHOCTH, TaK KakK JaHHBIH y4yeOHBIH INpeaAMET BXOAMT B TPYIIYy IPEAMETOB
MO3HABATENBHOTO LMKJIA, [JIAaBHAs UeENb KOTOPBIX 3aKIIOYaeTcss B M3ydyeHHH npupoasl. OcCHOBY
[I03HABaTENbHBIX LICHHOCTEH COCTAaBJIAIOT Hay4HbIE 3HaHUS, HayYHbIE METO/bI [103HAHUSs, 32 UEHHOCTHBIE
OpHEHTalMH, GopMHUpyeMBIE y yYalluXcs B IIpoliecce H3yYeHUst XUMUH, TIPOSBISIOTCS:

* B IPHU3HAHUH LIEHHOCTH Hay4YHOT0 3HaHU, €ro IPaKTHYECKOH 3HaYMMOCTH, IOCTOBEPHOCTH,;

* B LIEHHOCTH XUMHYECKHX METOJIOB UCCIIEJOBAHHSA XKUBOH U HEXXHBOH NPUPOLBI,

* B TOHHMAaHHMHM CJIOXKHOCTH M IPOTHBOPEYMBOCTH CaMOro Ipouecca I03HAaHHA KaK H3BEYHOrO
ctpeminedus Kk Hcrune. B kauectBe 0OBEKTOB LIEHHOCTEH Tpyaa M ObiTa BBICTYNAKOT TBOPYECKas
CO3MJaTeNbHas AEATeNbHOCTD, 3M0POBhIH 00pa3 XU3HH, a IIEHHOCTHBIE OPHEHTALMH COEPKAaHHUA Kypca
XMMHH MOTYT PacCMaTpHBAaThCA Kak GOpMHpOBaHUE:

* YBO)XXUTEIBHOIO OTHOILEHHS K CO3UAATENBHOM, TBOPYECKOH ACATENLHOCTH,

* MOHUMAaHHsA He0OXOMMOCTH 3710poBOro obpasa KH3HH;

* noTpeOHOCTH B 0€3yCIOBHOM BHINOJIHEHUH TIpaBUNl 06e€30MacHOr0 HCMOJIB30BAHMA BELIECTB B
NMOBCeAHEeBHOM KH3HH;

* cosHarensHOro Bheibopa Oynayuwieit npodeccHoHansHod aearensHocTH. Kypc xmmum obnanaer
BO3MOXXHOCTAMH Ul (POPMHPOBAaHHSA KOMMYHHKATHBHBIX I€HHOCTEH, OCHOBY KOTOPBIX COCTaBJIAIOT
npouecc oOLIEeH s, TPaMOTHas peyb

LleHHOCTHBIC OpHEHTALIH Kypca HalnpaBJieHbl Ha BOCIIMTAaHUE Y 00yYaromuxcs:

* IPaBUJIBHOT' O UCIIOJIB30BaHHUA XUMHYECKOH TEpMHHOJIOTHH ¥ CHMBOJIMKH;

* NOTPeGHOCTH BECTH JUAJIOT, BHICIIYILIMBATH MHEHHE ONIITOHEHTA, Yy4acTBOBATh B IMCKYCCHH,

* CIIOCOOHOCTH OTKPHITO BBIpAXKaTh M aprYMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PCHHA.

ILnanupyembie pe3yJabTaThbl 0CBOEHMA Kypca:

JleATeabHOCTh yuuTeNs B 00y4eHMH XHMHHU B CpeaHei (I0MHO#) 1mKone fo/mkHa ObITh HallpaBlieHa Ha
JOCTHXXEHHE 00yYaronMMHCs CaeIyoIuX JHYHOCTHBIX pe3yJibTaToB:

. B IIEHHOCTHO-OPHEHTAIIMOHHO# cepe — 0CO3HaHHE POCCUICKOM rpaX/1aHCKOH MACHTUYHOCTH,
NaTPHOTH3Ma, HyBCTBA FOPAOCTH 338 POCCUHCKYIO XUMUUYECKYIO HAYKY,

J B TpyHOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BHIGOpY AanbHeHIneH o6pa3oBaTenbHOH
TPaeKTOPHMH B BHICLIEH IIKOJIE, T/Ie XMMHS ABIAETCA MPOGUIHPYIOIIEH TMCLMILIMHOM;

. B MO3HABATENbHON (KOTHMTHBHOM, MHTEIIEKTYalbHOH) chepe — yMEHHE YNPaBJATh CBOCH
MO3HABATENbHOM JEATENPHOCTHIO, TOTOBHOCTH M CHOCOOHOCTh K 00pa3oBaHHIO, B TOM 4HCIE
caM006pa3oBaHUI0, HAa MPOTHKEHUH BCEH OJKU3HH; CO3HATENLHOE OTHOLICHHE K HENPEPHIBHOMY
006pa3OBaHMI0 KAaK YCIOBHIO YCHemHO#l NpodecCHOHaNbHOH M  OOLIECTBEHHOH JEATENbHOCTH;
gopMHpOBaHHe HABBLIKOB OKCIICPUMEHTANbHOH M MCCIENOBATENBCKOH ACATENBPHOCTH; Y4YacTHE B
ny6IHYHOM MpPEACTABIEHNH PE3yJbTaTOB CAMOCTOATENBHON MO3HABATE/IBHOH ACATEIBHOCTH; Y4acTHe B
npodHMIbLHBIX ONHMITHAaX Ppa3iHYHBIX YPOBHEH B COOTBETCTBHM C JKEIAEMBIMM pe3ylbTaTaMH H
aIEKBAaTHOM CaMOOLIEHKOM;

. B chepe cOepexeHHus 310pOBbS — IPUHATHE M pealu3alMs LEHHOCTEH 3I0pOBOr0 U
Ge30macHOro 06pa3a XKH3HM, HENpUSTHE BpEAHBIX NPHBBIYCK (KypeHHMs, YINOTpeONeHHs ankorons,
HApKOTHKOB) Ha OCHOBE 3HaHHH 0 CBOMCTBaX HAPKOJOTHYECKHX H HAPKOTHHECKU X BCILIECTB,; cobmoeHne
NpaBHJI TEXHHKH 0€30MacHOCTH NMpH paboTe ¢ BEWECTBaMH, MaTepualaMd W IIpoLeccamMu B yueOHOMN
(Hay4HOI) TabOpaTOpMH H Ha IPOU3BOJCTBE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHs BBLIMYCKHHKaMM cpeiHeil (NOJIHOW) WIKOJAbI Kypea
XHUMHUM:



Tema 1. CTpoeHHe OPraHU4YecKHX COeIHHEHMI

Knaccupukauusa opranudeckHx coelMHeHMil. Kiaccupukauus opraHuyeckMx BeEIECTE B
3aBHCHMOCTH OT CTPOEHHs YriepoaHor uenu. IloHsrHe o ¢pyHkuHoHanbHOM rpynne. Knaccupukauus
OpPraHMYECKHX BEILECTB 10 TUIY (YHKIHOHATBEHON IPYIIIIH.

OcHOBBI HOMEHKJIATYPBI OPraHM4ecKHMX BellecTB. TpUBHaNbHas HOMEHKJATypa. PalnHoHalbHas
HOMEHK/aTypa Kak npeaumectsedHHuua HoMeHKnatypbl IUPAC. Homenknarypa IUPAC: npuHUMNEL
o0pa3oBaHus Ha3BaHMH, CTApUIMHCTBO (YHKUMOHAIBHBIX Tpynn, ux o0o3HaueHHe B mnpedHKcax U
cy(pdukcax HazBaHHI OpraHMYECKUX BELIECTB.

Buabl xuMunyeckoil CBSI3H B OpPraHM4YecKHX COeIMHEHMSX M cHocoGbl ee pa3pbiBa.
Knaccudukanms KoBaneHTHBIX CBA3EH 110 JIEKTPOOTPULATENBHOCTH 3/1EMEHTOB, CLIOCO0Y IepeKpbIBaHuA
opbuTaneil, KpaTHOCTH, MexaHH3My oOpasoBanua. CBs3p NIPUPOABI XMMHYECKOH CBA3M C THIIOM
KPHCTAIZIMYECKOH PELIETKH BEWIECTBa U ero Gpu3M4ecCKUMH CBOiicTBaMH. Pa3pbiB XUMHYECKO# CBS3H KaK
npouecc, obpaTHbIii ee 00pa3oBaHHI0. ['OMONUTHYECKHUH M TE€TEPOIMTHYECKHH DPa3pbIBbI CBs3CH, MX
COMOCTABJIEHHE C OOMEHHBIM U JOHOPHO-aKLENTOPHBIM MEXaHH3MaMU oOpa3zoBaHus cBs3eil. [TonsTus o
cBOOOIHOM paivKale, HyKiIeoHIbHOH U 3JIEKTPOGHIBHOH YacTHIIaX.

CoBpeMeHHBbIC TMpPEICTABJCHMSI O XHMHYECKOM CTPOCHHH OPraHHYeCKHX BeLlecTB.
OCHOBHBIE HANpaBJICHUA pa3BUTHUA TeopuH cTpoeHus A. M. bytnepoBa. M3omepus opranHdeckux
BellecTB M €€ BuAbl. CTPYKTypHAas HM30MEPHA: MEKKJAcCOBas, YIJIEPOAHOTO CKEJETa, IOJIOXKEHHA
KpaTHOM CBs3M M (QYHKUHOHaIbHOM rpynnel. IIpocTpaHCTBEHHas H3OMEpHs: IeOMeTpHuYecKas H
ontuyeckas. IToHarue 06 acumMmeTpruyeckoM HeHTpe. bruonornyeckoe 3HaueHHE ONTHYECKOH H30MEPHH.
BzauMHOe BIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKHX BEILECTB. DJIEKTPOHHBIE 3((HEKTH aTOMOB U
aTOMHBIX TPyl B OpraHUYeckHux MoJsiekynax. HHAYKTHBHBIK J(QexT (IONOXKHTENBHBIH H
OTpHLIATENBHBIN ), ero 0coGeHHOCTH. Me3oMepHbIi addekT (3ddekT conpsmkeHus), ero 0COGEHHOCTH.

Jemoncmpayuu. Komnekuuu OpraHHYecKUX BEUISCTB (B TOM YMCJE JEKAapCTBECHHBIE NpeNaparsl,
KPacHTe/H), MaTepyaioB (IPUPOIHBIA U CHHTETHYECKUH KaydyKH, IJIACTMAcChl ¥ BOJIOKHA) U H3/C/IMH U3
HUX (HUTH, TKaHH, OTAEIO4YHbIC MaTepransl). Mogemu monekyn: MmeraHa CHa, aTunena C2Ha, anerunena
C2H3z, 6ensona CsHs, meranona CH3OH — mapoctepxxHeBbie 1 06beMHbIe. OTTaJKMBaHUE THOPHIHBIX
opOuTaNei Ha MpUMEpPE BO3OYIIHEIX [IIAPOB.

Jlabopamopnuiii onvim. V3rotoBneHue Moaened MOJEKYN — IPEACTaBUTENEH PasIH4HBIX KJacCoB
OpraHUYECKHX COEIUHEHHUH.

Pacuemnuie 3a0auu Haxoxnenne MoONEKyJsipHOH (opMyibl ra3oo0pasHOro yrieBoJopoJa IO €ro
MJIOTHOCTH U MAacCOBOH J0JI€ 3JIEMEHTOB HJIH I10 IIPOAYKTaM CrOpaHM.

Tema 2. Peakuun opraHu4ecKMX COeAHHeHMH

Kiaaccupukauus peakumii B opraHuveckoil XxumMuH. IIoHATHS O THMAX M MEXaHU3Max peakUUi B
opranuveckoit xumuu. Cyb6erpar u pearentT. Knaccudukauus peakuud 1Mo M3MEHEHHMIO B CTPYKTYpe
cybcrpara (MpUcoeqMHEHHE, OTIHEIUIEHHE, 3aMeIleHN e, N30MEpH3allks) U THITy pearenTa (paauKaibHbIe,
Hykj1eodunbHble, dneKTpodHIbHbIE). Pa3sHOBUAHOCTH pEaKUWH KaKAOrO0 THNA: TMAPHPOBAHHE M
JAETHAPHUPOBAHUE, TaJOr€HUPOBAHHUE H  JACTAIOTCHHPDOBAaHWE, THApaTauus W Jeruaparanus,
IMIPOTaJIOTEHUPOBAHUE M JErMJApPOrajJoreHUpOBaHME, TMONMMEpHU3alus ¥ IMOJHMKOHJCHCALHA,
neperpynnuposka. OCOGEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMI B OPraHUYeCKON XMMHUH.

HMemoncmpayuu. Mogpenn monekyn: Metana CHy, stunena C2Ha, anetnnena C2Hz, 6ensona CsHe,
meranona CH3OH — mapocTepxHeBbIe H 00beMHBIE. DJIEKTPOHHBIE PECYPCEI.



. yMeHue Kaaccuuyuposams Heop2aHUHeCKue U Op2AHUYECKUe Beujecmea Nno PAasiuyHbIM
OCHOBAHUAM,

. YCMaHo8NeHue 63aumoCesa3eu MeHCOy COCmagoM, CMPOEHUeM, C8OUCMEAMU, NPAKMUYECKUM
npUMEHeHUeM U NONYyHeHUeM 8adCHeUWUX geujecms;

L 3HAHUE OCHO8 XUMUYECKOU HOMEHKIamypul (MpueuancHOU u MeNCOYHAPOOHOU) U yMmeHue
HA36aMb HEOP2AHUYECKUE U OPeaHUYecKue COeOUHEHUS NO Gopmyne u Haobopom;

. onpedeneHue: 6aNEHMHOCMU, CMENEHU OKUCAEHUS XUMUYECKUX I1eMEHmMO8, 3apso08 UOHOS;
6UO06 XUMUYECKUX C6:A3el 68 COCOUHEHUAX U MUNO8 KPUCMANIUYECKUX PEUEemOK, NPOCMPAHCMEEHHO20
CMPpOeHUA MONEKYNl;, Muna 2udponu3a U xapakmepa cpeobl 8OOHBIX DACMEOPOS CONell;, OKUCIUMENA U
80CCMAHOBUMENS, OKUCNIEHUSL U 80CCMAHOBNEHUA, NPUHAONEHCHOCMU GEWeCME K DA3NUYHbIM Kaaccam
HEOP2aHUYECKUX U OP2AHUYECKUX COCOUHEHUU, 20MON0208 U U30MePO8; MUN08, 8UO08 U PA3HOBUOHOCMEN
XUMUYECKUX PeaKyull 8 HEOP2aAHUYECKOU U OP2AHUYECKOU XUMUU,

. YMeHnue xapakmepuzoeams. s-, p- u d-anemenmul no ux nonoscenuto 8 Ilepuoouueckou cucmeme
A. H. Menoeneesa, obwue xumuueckue ce0UCmM8a NPOCMBbIX GeUECM8 — MEMANI08 U HeMemannos;
XUMUYECKUEe CB0UCMEA OCHOGHbIX KAACCO8 HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHeHUl 8 naane obwezo,
0COOEHH020 U eOUHUYHO20,

. obvacHeHue: 3a8UCUMOCMU CEOLICINE XUMUYECKUX INEMEHMO8 U UX COCOUHEHUL OM NONONCEHUS.
anemenma 6 Ilepuoouueckou cucmeme []. H. Mendeneega, npupodsl xumuyeckou c6:a3uU (UOHHOU,
KOBANEHMHOU, MEMANIUYecKol, 6000POOHOU); 3A8UCUMOCIU CBOLICME HEOPZAHUYECKUX U OP2AHUYECKUX
geuyecme om UX COCMA6A U CMPOEHUA; CYWHOCMU U3YHEHHbIX 6UOO8 XUMUYECKUX Peakyuil:
INEKMPOIUMULECKOU OUCCOYUAYUU, UOHHO20 O0OMEHA, OKUCIUMENbHO-80CCMAHOBUMENbHBIX, 6IUAHUS
PA3UYHBIX PAKMOPOE HA CKOPOCMb XUMUYECKOU pearyuu U HA CMeujeHue XUMUYECK020 PABHOBECUS;
MEXaHu3M0o8 NpomeKaHus peaKyull Mexcoy Op2aHUYecKUMU U HeOP2AHUYeCKUMU 8EUeCMEamuL,

. YMeHUe: cocmaeiime YPAHeHUsl OKUCTUMENbHO-80CCMAHOBUMENbHBIX PEaKYUll C NOMOUbIO
memooa 31eKmpoHHO20 banaHca; npoeooumev pacuemvl NHO XUMUYECKUM QOPMYNAM U YDAGHEHUAM,
npo8ooumb XuMuuecKull IKcnepumenm (nabopamophvie u npakmuueckue pabomol) ¢ cobrrooeHuem
mpebosanuil K npaguiam mexHuku Oe30nacHocmu npu pabome 6 xumuieckom kabuneme (nabopamopuu,).

1. Conep:xanne yueOHOro npeamera
OcHoBHoOe coaep:xkanue kypca «Xumus 10-11».

10 xknace
BBenenne

Ilpeamer opraHuyeckoil XUMHH. [ToHATHS 06 OPraHMYECKOM BELIECTBE U OPraHMYECKOM XHMHU.
KpaTkuil o4epK MCTOpDHHM Pa3sBHUTHA OPraHHYECKOW XuMuu. Butanusm u ero kpyumeHue. OcobeHHoCTH
CTPOEHUS OpraHUYEeCKUX coeuHeHHH. Kpyrosopot yriepona B Npupose.

Teopusi CTpoeHMsi opraHuyveckux coenusenmii A. M. bytiaeposa. Ilpeamocbuiku cosnanua
Teopuu cTpoeHus. OCHOBHBIE TOJNOXKEHHUs TEOPHH CTpoeHH s A. M. Bytneposa. Xumuueckoe CTpoeHHE U
cBoiicTBa oprannueckux BelecTs. [TousTie 06 n3omeprn. Criocobsl 0TOOPaXKEHUS CTPOCHHS MOJIEKYJIbI
(popmynsl, momenu). 3Hauenne Teopu A. M. ByTnepoBa ans pa3sBUTHS OpPraHUYeCKOH XHMHH H
XMMHYECKOr0o NPOrHO3MPOBaHHUS.

Ctpoenne aToMa yrjepoaa. DIeKTPOHHOE 06/1aKo U OpOUTANb, S- U p-OpOUTAIH. DNEKTPOHHBIE H
3JIEKTPOHHO-Tpaguueckne (OPMyIbl aTOMa Yriaepoia B OCHOBHOM M BO30YXKIEHHOM COCTOSHHSX.
KoBaneHnTHas XHMHYeCKas CBS3b H ee KiIacCH(MKaIus Mo crnocoby nepekpeiBaHus opburaned (n- u U-
cs3n). TloHsTHE O rHOpHAM3aUUK. Pasmuunble TMIB rHGpUAM3ALME U QOPMBI aTOMHBIX OpOHTANICH,
B3aHMHOE OTTAJIKHBAHKE TMOPHUIHBIX OpOuTaNeit U X PAaCONOXKEHHE B IPOCTPAHCTBE B COOTBETCTBHH C
MHHMMYMOM 3Hepruu. ['eoMeTpHs MONEKYJ BEIIECTB, 0Opa30BaHHBIX aTOMaMM YIJIEpOJa B pasin'iHbIX
BAJICHTHBIX COCTOSHHSAX.



I'oMosiormueckuii pajg ajJlkeHOB. DJIEKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYT ITHIICHA H
ankeHoB. I'omonorudecknit pan ¥ obmas GopMyna ankeHoB. M30Mepus 3THIEHOBBIX YIIIEBOAOPOIOB:
MEXKIIaCCOBas, YTIEpPOJHOrO CKeNleTa, IMOJOXEHHS KpaTHOH CBs3M, reomerpudeckas. OCoOGEHHOCTH

HOMEHKIIATYPBI 3THJICHOBBIX YIJICBOAOPOAOB, Ha3BaHUA BaXXHEHIIMX paduKaJioB. DuU3NYECKHE CBOMCTRA
AJIKCHOB.

XHUMHYeCKHE CBOICTBA a1KeHOB. TeopeTHYECKOE IPOrHO3UPOBAHNE XMMHUYECKHX CBOMCTB AJIKEHOB
Ha OCHOBAaHMM HX CTPOEHMA. OJICKTPOOHMIBHBIA XapakTep peakuui, CHOCOOHOCTh K pEaKLHAM
IPHUCOEOVHEHH S, OKUCIIEHHUS, NTOTMMeEpH3aluu. [lonapru3yeMocTh T-CBA3M MOJ AeHCTBUEM MHIYKTHBHBIX
U ME30MEpHBIX 3¢dexToB 3amectutenci. [Ipapuio MapkOBHHKOBA U €ro 3J€KTPOHHOE 0OOCHOBAHHE.
Peakuuu rajoreHupoBaHus, THAPOranoreHUupOBaHus, THIPAaTallil, THAPHPOBaHU. MeXxaHu3M peaKIui
IIPUCOEIMHEHHS, NMOHATHE O M-KoMIUleKce. OTHOCHTENbHAs YCTOHYMBOCTh KapOOKaTHOHOB H TIPABUIIO
MapkoBuuxkoBa. [lorsTHe 0 peakuusax nmomumepusanuu. [opeHue ankeHOB. Peakuuu OKHCICHHS B
MATKMX M KECTKMX YyciaoBusax. Peakuus Barxepa u ee 3HadeHue A OOHApPY)KEHHS HEMp €OEIIBHBIX
YTJ1€BOAOPO/IOB, 101y4€HHUS TIIMKOIIEH.

Ilpumenenne H cnoco0bl MNOJY4YEHHs aJKeHOB. [IpuMeHeHHE alKeHOB B XMMHYECKOM
IPOMBILUIEHHOCTH, OCHOBAHHOE Ha HX BBICOKOH PEaKLMOHHOH crocOOHOCTH. IIpuMeHeHue 3TUIEHa U
nponuneHa. IIpoMeiiieHHbIe cnocoObl MONYy4eHHs aNKeHOB. Peakuuy IEruApHpOBaHMs U KPEKHHra
ankaHoB. JlabopaTropHbie crnocoObl mony4deHHus ankeHoB. PasHoBugHoctn peakuuii Tuna E. Ilpasuio
3aiiLieBa ¥ €ro COBpeMeHHOe 000CHOBaHHeE.

Aaxaguenbl. [loHATHE 0 IHEHOBBIX YTJIEBOAOPONAX H HUX KJIacCH(HKalUA MO B3aHMHOMY
PacIONIOKEHHUIO KpaTHBIX cBsA3eil B Mosekyne. OcoOeHHOCTH 37IEKTPOHHOTO M IPOCTPAHCTBEHHOIO
CTPOCHHS CONPSDKEHHBIX AHeHOB. [IoHATHE O M-3NEKTPOHHOH cucTeMe. TpHBHAlIbHAsd H MEXIyHapoaAHasd
HOMCHKJIATYphbl IHEHOBEIX yriaeBoJ0ponoB. OCOGEHHOCTH XHMHYECKUX CBOMCTB CONPSHKECHHBIX TUCHOB
KaK CIEICTBHME HX 3JEKTPOHHOrO cTpoeHus. Peakuun 1,4-npucoenuuenus. JJMCHOBBIM CHHTES (PEAKLIMU
Junsca—Aunpaepa). [Tonumepusauus queHoB. CnocoObl MOMyIeHNUS JHEHOBBIX YTIIEBOAOPOAOB: paboThI
C. B. JlebeneBa, nerunpupoBaHue ankaHoB. [loHATHE O TepleHax, MX paclnpOCTpaHEHHE H POJIb B
npupoJie.

OCHOBHbIE NOHATHA XHMHH BBICOKOMOJICKYJ/JIHPHBIX COCIIHHCHP[ﬁ Ha NOpUMEpPE NPOOAYKTOB
NOJUMEPH3allMK alKCHOB, AJIKAAUCHOB U HX TaJOreHONPOM3BOAHBIX! MOHOMCD, IOJHMCED, peaKnu s
HNOJIMMEpPH3AIlUH, CTCICHb ITIOIMMEPHU3ALU U, CTPYKTYPHOC 3BCHO.

Tunsl NONMMEPHBIX Lienel: TuHeilHble, pa3BeTBICHHEIE, CIUMTEIE. [IoHATHE O cTepeoperyApHBIX
nonumepax. M30TaKTHYHOCTh — BBICILIAS CTENEHb CTEPEOPEryIApHOCTH. Ilonumepsr TepMOIIIaCTHYHbIE
U TepMopeakTHBHbIe. [[pecTaBieHHe O IIacTMaccax U snactomepax. I1onu3THIIeH BBICOKOTO H HM3KOTO
JaBJIEHMsA, €ro cpoiictea M npumenenue. Karanusatopel lLlurnepa—Harra. Ilonumponunel, ero
NpHMEHEHHe M CBOMCTBa. [anoreHcojepalye IMONHMEpH: TedyoH, monuBHHMIXIOpUA. Kaydayku
(uaTypanbHbli ¥ cuHTeTHYeckue). CTepeoperymapHbie kayuykd. Comomumepsl (6yTaaueH -CTUPOIBbHbIH
Kay4dyK). Bynkanu3anus kaydyka, pe3uHa 1 900HHT.

Jemoncmpayuu. Mojaenun MONEKyJl CTPYKTYPHBIX M NPOCTPAaHCTBEHHBIX HM30MEPOB alKEHOB H
ankanuedoB. Koexkuus «Kayuyk H pesuHa».

Jlabopamopnsie onvimsit. 1. OGHapy>KEHHE HENPEACIbHBIX COCAMHCHUH B KEPOCHHE, CKHIHAApE.
2. O3nHaKoMIIeHHE ¢ 06pa3aMK MONUITHIIEHA H ToMNponyieHa. 3. PacnosHaBanne 00pasiioB alkaHOB H
AJIKEHOB.

Ipakmuueckan pa6oma. «IlonyueHue U CBOWCTBA ITUIICHA»



Tema 3. IlpenenbHble YIi1eBOLOPOALI

I'omonoruyeckuit psag  anxanoB. Ilomstue 06 yrneBomopomgax. (OcoGEHHOCTH CTPOEHHS
IpeAEbHBIX YTIIEBOJOPOAOB. AJIKAHBI KaK IIPEACTaBUTENH IIPENEIbHEIX YTIEBOAOPOIOB. DJICKTPOHHOE H
OPOCTPAHCTBEHHOE CTPOEHHUE MOIIEKYJIBl METaHa M APYTHX aNKaHOB. 'OMOIOrHYEeCKUH pad U M30MEpHUs
ankaHos. HopmanbHoe M pa3BeTBIEHHOE CTpOEHHME YriepoiHOH uend. HomeHknaTypa ajkaHoB H
ankuneHbIX  3amectutenell  (IUPAC, osneMmeHTHl panvoHanbHOH HOMeHKnaTypel). IloHatne o
koH(opManuax. Pusmyeckue CBOHCTBA aJIKaHOB. AJIKaHbI B IPUPOJE.

XuMHnieckHe cBOHcTBa ajkaHOB. I[IporHosupoBaHHe pPEaKIUOHHOH CIIOCOOHOCTH ankaHOB Ha
OCHOBAHMH 3JIEKTPOHHOI'O CTPOEHHS MX Moyekyl. Ilpoueccsl paiukanbHOro THIAa Kak Haubonee
THIIMYHBIH MEXaHU3M peakiluii ankaHoB. Peakuuu Tuna Sg: ranorenuposanue (paborst H. H. CemeHoBa),
HuTpoBaHHe Mo KoHoBanoBy. MexaHH3M peakUMH XJOPHpOBaHUA alkaHoB. OTHOCHTENbHasA
YCTOHYHUBOCTh PAAMKAIOB pPAa3IMYHOrO Tuma, 3Heprus cessu C—H gnd nepBU4yHOro, BTOPHYHOrO,
TPETUYHOrO aTOMOB yriepoja. Peakuuu naeruapupoBaHus, TOPEHHSA, KATaJIMTHUYECKOrO OKHCIICHMA
aJIkaHOB. KpeKHHT ankaHoB, pa3TH4YHbIe BUbI KPEKUHTa, IPUMEHEHHE B IPOMbILUIEHHOCTH. ITnponus u
KOHBepcus MeTaHa. M3omepu3anus ankaHos.

IIpuMenenue u cnocoObl nmosiyueHus ajakaHoB. O61acTH NpuMeHeHUs AIKaHOB. [TpoMBILINIEHHEIE
CnocoObl MONYYEHH aJTKaHOB: OJYYEHHE U3 IPUPOJHBIX HCTOUHUKOB, KPEKHHT NapadMHOB, IOJyYEHH e
CHHTeTHYeCKoro OeH3WHa, rasudukanus yris, TUApUpoBaHue ankeHoB. JlabopaTopHble cnocoObl

NOJy4eHHUs alKaHOB: cuHTe3 Bropua, nekapboKcHIHpoBaHHE U 3J1EKTPOIM3 coslell KapOOHOB BIX KUCIIOT,
IHUAPONHU3 KapOH1a aTIOMHHHSL.

Huxnoankanbl. ['oMomoruueckuil psg W HOMEHKIATypa LHMKIOAIKaHOB, HX o6mas ¢opMyna.
[loHaTHe O HanpshkeHUH UHKiIa. KoHbopManum uHKIOreKcaHa: «Kpecio», «BaHHa». H3omepus
LUKJIOATKAHOB: MEXKJIACCOBas, YTJIEPOOHOTO CKENeTa, reoMerpuyeckas. IlonyueHune u QU3HYECKHE
CBOMCTBAa HMKJIOANKaHOB. Paborhi B. B. MapkoBHHMKOBa, BHYTpHUMOJIEKYJIApHas peakuusa Biopua.
XHMHYECKHE CBOHCTBA LMKIoWIKaHOB. Crenuduka CBOACTB HUKIOATKAHOB C MaJIbIM Pa3MEPOM IIHKIIA.
PeakuyH NpUCOEAMHEHHNS U PaIMKATIBHOI O 3aMEILEHHS .

HMemoncmpayuu. Mopenn MONEKyl MeTaHa, OPYTHX aJKaHOB, pa3IMYHBIX KOHQopMauui
HMKJIOrekcana. PactBopeHue mapaduHa B GeH3WHE M MCHApeHHE pacTBOpUTENA U3 cMmecH. [lnaBnenne
napaguHa ¥ ero OTHOLUEHHWEe K Boze (pacTBOPHMOCTb, IUIOTHOCTh, CMauMBaHME). PasmeneHde cmecH
OeH3MHA ¢ BOJOW C MOMOLIBIO AEIUTENLHOH BOpOHKH. I'OpeHHMe MeTaHa, IpoNaH-0yTaHOBOH CMeECH,
napaduHa B YCIIOBUAX M30BITKa U HEAOCTAaTKa KUCIOpoAa. B3peiB cMecH MeTaHa ¢ BO3yXOM H XJIOPOM.
BoccTaHoBiIeHHE OKCHIOB TAXENBIX METAUIOB napahuHoM. OTHOIIEHHE HUKJIOreKcaHa K OpOMHO# BOZE
Y pacTBOpY I€pMaHraHaTa Kanusl.

Jla6opamopnvie onvimel. 1. 3roToBneHHe MOAENEH MOIEKYJl AJIKaHOB H TIajOreHalKaHOB.
2. UsrotoBnenue napaduHUpPOBaHHOH OyMard, UCNBITAHHE €€ CBOMCTB: OTHOLUCHHE K BOAC H XHMpaM.
3. ObHapyxeHUe BONbI, CaXH, YIIIEKUCIOro rasa B MPOAYKTaX ropeHus csedd. 4. O3HaKOMIICHHE CO
CBOMCTBAMH TBEPABIX NMapaduHOB: MIaBICHNE, PACTBOPUMOCTb B BOJE U OPraHHYECKUX PaCTBOPHTEISX,
XHMMHYECKasi HHEPTHOCTh (OTCYTCTBHE B3aMMOLEHCTBHA ¢ HPOMHOM BOMOH, PacTBOpaMH NMEpMaHraHara
KaJIis, THAPOKCH/IA HATPHS M CEPHON KHUCIOTBI).

Pacuemnste 3adauu HaxoxaeHue MOAEKYJISAPHOH (OpMyJBl  YII€BOAOPOAA IO €ro XMMHYECKHM
CBONCTBaM

Hpakmuvueckas paboma «KadecTBEHHBIH aHAIH3 OPTaHHYIECKUX COCAMHEHHI»

JTHJIeHOBbIE H THEHOBbIE yriesoaopoabl



kpekuHra, paborel B.T. lllyxosa. H3oMmepusauus ankaHoB. AJKMIMPOBAHME HENpPENETbHBIX
yriteBogopoaos. Pudopmunr Hedrenponykros. Kayectso aBToMoOHIbHOTO ToMIHBa. OKTaHOBOE YHCIIO.

IlpupoaHslii U monyTHLIN HedTAHOMH rasel. CpaBHEHHE COCTaBa IIPUPOJHOTO H IIONMYTHOTO I'a3oB,
HX MPAaKTHYECKOE MCroNb30BaHue. [longarre o 6uorase Kak anbTepHaTHBE NPUPOAHOrO M IOMNYTHOrO
rasos.

KameHHbI1it YroJjsb. HpOHCXO)KIleHI/IC KaMCHHOT' O YTJIA. OcHOBHBIE HaIllpaBJIEHHUA €TI0 HCIIOJIL30BaHHM L
KokcoBanne kaMeHHOTO yriji, BaXKHEHIIHe IIPOAYKTBI 3TOr0 IpoHecca: KOKC, KaMCHHOYT 0JIbHasA CM01a,
HaaACMOJIbHas BOAA. COCILPIHCHI/IX, BBIACIISACMBIC M3 KaMCHHOYFOJIBHOﬁ CMOJIbI. HpOILYKTBI, NOJIy4a€MbIC
U3 HAJACMOJILHOM BOJBI. HpOIICCCbI rasmbnkaunn H KaTAIMTHYCCKOrO THAPHMPOBAHHUA YIJIA.
IKONOrH4YeCKHe aCleKThI IIO6LI‘{I/I, nepepaGOTKn H KUCIIOJIb30BAHHA I'OPIOYUX HCKOIIACMBIX.

Hemoncmpayuu. 1lapoctepxHeBble 1 00beMHBIE MOJAENH MOJEKY] GeH301a U €ro TOMOJIOTOB.
Pasnenenne cmecu 6eH30ia ¢ BOJOH C MOMOLIBIO AENUTENLHON BOPOHKH. PacTBOpsIomas crioco6HOCTh
Gensona (3KCTpakuMs OPraHUYECKHX U HEOPTaHHYECKHX BellecTB GEH30JI0M W3 BOJHOTO PacTBOpa HOJa,
KpacHMTeNieH; pacTBOpeHHEe B O€H305ie BEIUECTB, TPYAHOPACTBOPHUMBIX B BOJE. Cephl, OEH30MHOMN
kuciotTel). I'openne 6ensona. OTHomeHnue GeH3ona k GPOMHOM Boae, pacTBOpY MEpMaHIaHATa Kajlus.
[Tonyyenne nuTpoOeH3ona. Komnekuus «IIpHponHble HCTOYHHKH YrieBOAOPOAOB». CpaBHEHME
NPOLECCOB ropeHus HedTH 1 npupoaHoro raza. O6pa3oBanye HeTAHOM IJIEHKU HA TOBEPXHOCTH BOJBI .
KarajuTuyeckni KpeKHHT napaguHa (MM KEpOCHHA).

Jlabopamopnbsie onbimsl. 1. OnpenencHue HATMYHSA HENPEACIBHBIX YIJIEBOJOPOIOB B OeH3UHE H
KEpOCHHE. 2. PacTBOPMMOCTL PaznHYHBIX HedTeNpoXyKTOB (OCH3MH, KEPOCHH, OM3ENbHOE TOILIUBO,
Ba3eNHH, napaduH) Ipyr B Apyre.

Tema 4 . Kucnopopocoaep:kauine opraHiyecKne coeluHeHHs
CnupTsi

Crpoenne n knaccupukanus cnupToB. [IoHATHE O CIMPTaX M UCTOPUA UX U3ydeHHA. [loHsATHE O
kceHoOMoTHKax. Knaccudukaiys ciupToB o THITY YTJIEBOJOPOAHOT O paAnKaia, YHCITy THAPOKCHIIBH I X
rpynmn M THIY aToMa YIJIepoJa, CBS3aHHOTO C THAPOKCHIBHOH TIpyNMNoH. ODJIEKTPOHHOE M
IIPOCTPAaHCTBEHHOE CTPOEHHE FMAPOKCHJIBHOM Ipynnbl. BausHue cTpoeHUs CIUPTOB Ha UX (U3HYECKUE
CBOMCTBA. MeXMOJNIEKy/IIpHas BOAOPOAHAsA CBA3b. JSIBJIEHHME KOHTPAaKUHH. [ OMONOrHYECKHH psn
IpeJesIbHBIX OJHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKJIaTypa aJIKaHOJIOB, UX o0mmas ¢popMyna.

XuMHuUecKHe CBOHCTBA aJIKaHOJ0B. PeakuMOHHAs CIOCOOHOCTh MHpEeNbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KHCJIOTHO-OCHOBHBIX CBOMCTB OpPraHHYECKUX M HEOPraHWYECKHX COEIWHEHUH,
coaepxaumx rpynny —OH: kucnoT, ocHoBaHUH, aMGOTEPHBIX COEAMHEHHH (BOJa, CIUPTHI). Peakuuu,
NOJATBEPKAAIOIINE KHCIIOTHBIE CBOWCTBA CITUPTOB. ['HapOIN3 ankoronsaToB. Peakuuu HyKI€o(HIBHOTO
3aMElIEHHs1  THAPOKCHUJIBHON Tpymmbl, UX MexaHU3M. KaTHMOH alnkuMIIOKCOHHMS M HamnpaBI€HHUSA €ro
JaTbHEeHIIMX mnpeBpauieHuii. KoOHKypeHIMst MexAy peakuusaMH HYKJIEO(QUILHOIO 3aMelIeHHsA H
3JMMHHHUPOBAHNS, BIUSHUE CTPOEHHS CyOCTpaTa Ha MpPEeMMYILECTBEHHOE MPOTEKaHHE TOro HIIM HHOIO
HanpaB/IeHUs peakuud. MexMonekynasapHas NeruipaTalys CHUPTOB, YCJIOBHsS 00pa3oBaHMS IMPOCTHIX
a¢upos. CrroxkHbIe 3GUPBI HEOPraHUYECKHX W OPraHUYECKHX KHCIIOT, peaklHHu dTepudukanuu. CiupTe
Kak Hykineoduasl. OKUCIEHHE U OKUCIHTENbHOE NETHAPHPOBAHUE CIUPTOB.

Cnoco0bI MNOJIYy4€HHdA CIIHPTOB. FI/IIIpOJ'IPB raJJOr¢HaJIKaHOB. anpa'raumi AlIKCHOB, YCJIOBHA €€
IIPOBEACHH . BoccraHoBiieHue I(ap60HPIJ'II>HBIX COCTUHECHUH.



AlleTHJICHOBBIE Yriesoaopoabl

I'omosiornyeckmit paa aJIKHHOB. 3HCKTp0HHO€ H TIPOCTPAHCTBCHHOC CTPOCHHUC aLCTUIICHA H
ApYyrux ajnkKvuHOB. ToMmonoruuecknii psao u oO1as q)opMyna aJIKHUHOB. HOMCHKJ'IaTypa all€THICHOBBIX
YrijiicBO4opoao0B. 1/130Mep1451: MEXKIIACCOBasA, YrJICpOJHOT O CKEIETA, MMOJIOXKECHNA KpaTHOﬁ CBJ3H.

XHMHYECKHE CBOMCTBAa M NpUMEHeHHe aJKHHOB. OCOOEHHOCTH peakUUi MPHUCOSTHHEHHS IO
TpOHHOH  yriepoa-yriaeponHod cBsasu. Peaknus KyuepoBa, mnpasumo OnsrekoBa. [lpaBuino
MapkoBHHKOBa NMPUMEHUTENBHO K aueTuiaeHaMm. [loaBuXKHOCTH aTomMa Boxopona MpH Sp-FHOpHAHOM
aToMe yriepoAa (KHUCIOTHbIE CBOHCTBa ankuHOB). OkucieHHe ankuHOB. (OcoOEHHOCTH peaKUHH
NOJMMEPHU3aLMH  alETHICHOBLIX YrIEBOIOPOAOB: AH- U TpUMEpHU3alusA, peakuus 3eIMHCKOro,
obpazoBaHue NOIHMEPOB U MX cBoicTBa. [IpuMeHeH e alleTHIIEHOBBIX YraeBogopoaoB. [Tommepusanusa

INPOAYKTOB IIPUCOCANHEHUA AIKHUHOB K CITHPTaM U KUCJIIOTaM: IIOJHBHUHUIIOBEIE 3C1)Hpbl, [TOJIMBHHHJIOBBI M
CIIUPT, IOJIMBUHHUIIALECTAT.

IIOle‘leHl‘le AJTKHHOB. I'Ionyqe}me all€THIICHa NOHPOJA30M MCETaHa U Kap6n11m>m MCTOIOM.

HeruaporanoreHMpoBaHUe AUTaJoreHankaHoB (peakuus MsacHukoBa—Casuya). CHHTE3 TrOMOJIOTOB
alleTHJIEHA C HCIIOIb30BaHUEM alETHIIEHUIOB.

Hemoncmpayuu. Monenu Moliekyll alleTUIEHAa M JAPYrHX ainkuHOB. [lonydeHHe aueTHIEHa M3
Kapbuia KanblUs, O3HAaKOMJIEeHHe C (HU3UYECKUMH M XHMHYECKUMH CBOMCTBaMH alLlE€THJIEHA:
pPacTBOPHUMOCTH B BOAE, FOpEHHUE, B3aUMOIeHCTBHE ¢ OPOMHON BOJIOi, paCTBOPOM NEPMaHraHaTa Kajlaus,
consamu meau(l) u cepebpa.

Jlabopamopubtii onsim. V13roToBIeHUE MOJiENEi MOJIEKYIT AIKHHOB, HX H30MEPOB.
ApoMaTH4ecKHe yrieBoaopoabl

Tomosioruyeckuii psaa apeHoB. BeH301 Kak NpeacTaBUTENns apeHOB. Pa3BUTHE NpencTaBleHHH O
crpoeHuH OeH3ona. CoBpeMEHHBIE MPEACTABIECHUA 00 3JEKTPOHHOM M NPOCTPAHCTBEHHOM CTPOCHHH
Gensona. OOpazoBaHHe apOMAaTHYECKOH T-CHCTEMBI. TepMoOAMHaMUYecKas CTaOMJIBHOCTBH MOJIEKYJIBI.
DHeprus Aenokanuzauuu. [eoMeTpust Mosekyinbl. ['omomoru GeH307a, HX HOMEHKJATypa, oOmas
¢dopmyna. HoMeHknaTypa s AM3aMELIEHHBIX MPOU3BOJHBIX OeH30Ma: opmo-, Mema-, napa-noaoKeHus
3aMecTuTened. Pusnyeckue cBONCTBA apeHOB.

XHMHYecKHe CBOICTBa apeHOB. PeakiMoHHasA CIOCOGHOCTh apeHOB Ha OCHOBAHHH OCOOEHHOCTEH
ux crpoenus. [Ipumepsl peakuuil J1eKTPOPUIBHOTO 3aMELUCHHA. AJOreHUPOBaHUE, ANKUIHPOBAHHE
(xaranu3aropsl Ppupens—Kpadrca, MexaHu3M MX JEHCTBHS), HUTPOBAHUE (HMTPYIOLIAsd CMeCh, pONb
CEpHOIl KHCIIOTHI), CyIbpHPOBAHUE KAK PUMEP 0OpaTHMOro 3IeKTPO(HILHOrO 3aMelleHHs. Peakiu
THAPHPOBAHMSA M TPUCOETHHEHMA XJIopa K 6eH30my. Peakuuu OKHCIEHHA (FOpEHHE, 030HHPOBAHHE).
Oco0eHHOCTH XMMMYECKHX CBOMCTB IOMOJIOroB OeH3oja. B3zanmHOe BIMAHHE aTOMOB Ha NpHMEpe
rOMOJIOroB apeHoB. OpHEHTalHA B PEaKLIUAX 31eKTpoduiIbHOro 3aMeiennsa. Opuentantsl I v II poza, ux
MHIyKTHBHBIH U ME30MepHBIi 30 dekTsl. BausHue Konbla Ha aNKUIIbHbIA 3aMECTUTED.

Tlpumenenne M mojy4eHue apeHoB. IIpHPOIHBIE HCTOYHHKHM apOMAaTHYECKHX YyTIEBOAOPOJIOB.
ApOMAaTH3alUs ATKAHOB M LHKJIOWIKAHOB. AJIKHIHpoBaHHe Oensona. [lekapOOKCHIMPOBAaHHE COJEH
ApOMaTH4ECKHX KHUCIIOT.

Hedrh. Haxoxnenue B [pUpoje, COCTaB M (H3MYECKHE CBOHCTBA HepTH. TOMIMBHO-
SHEpreTHYecKoe 3HaueHue HedrH. IlpombluuleHHas nepepabotka HedrH. PexTHduKanus HedTH,
OCHOBHBIC (PAaKLMH ee pa3leNieHHs, UX MCHONb30BaHHe. BTopuyHas mepepaboTKa HE(TCIPOLYKTOB.
PexTH(MKALMA Ma3yTa IpH yMEHLUIEHHOM AaBneHHH. KpekuHT HedTempoxykToB. Paminunbie BHABI



IlpumeHeHne u noayyuenne KapGOHHILHLIX coequHeHHid. [IpUuMeHEHHE aNbIETrHI0B ¥ KETOHOB B
OBITY H NPOMBILLIEHHOCTH. AJIBAErHABI H KETOHBI B MpHpoze (3bHpHbIe Macna, depomonsl). [TonyyeHune
KapOOHUIBHBIX COEANHEHUH OKHCIICHHEM CITUPTOB, THpATaluel aNKMHOB, OKUCIEHHEM YIIIEBOAOPOJOB.
Bakep-npoliecc kak NpuMep KaTaJHTHYECKOro UMKIa. IIMpomm3 KapGOHOBBIX KHCIOT M WX cojeii.
lllenounod ruaponus auranoreHankanoB. OTHeNbHBIE MPEICTaBUTENM ATBIETHAOB M  KETOHOB,
crnenupuyeckye CrocoObl X MONYYEHHS U CBOMCTBA.

Aemoncmpayuu. lapocrepkHeBble H O00bEMHbIE MOAENH MONEKY] ANbJCTHAOB M KETOHOB.
ITonyuenne yKCycCHOrO anbjiernia OKHCICHHEM 3TaHOa XPOMOBO# cMechio. KauecTBeHHbIE peakuuu Ha
IBACTHIHYIO TPYHIy.

Jlabopamopnsie onsimel. 1. OKucieHHe 3TaHONa B 3TaHAlb PACKAIEHHOH MeqHOI MPOBOJIOKOH.
2. [lomyuenne QenonodopmansaernaHoro mnonnmepa. 3. PacmosHasamme pacTBopa aueToHa U
dopmanuHa.

Ilpakmuueckan paboma. «AnbIeruibl © KETOHBI»
Kap6oHoBbIe KHCIOTBI H MX IPOM3BOJAHDIE

T'omonoruyeckuii psii mnpenejibHbIX OJHOOCHOBHBIX KapGOHOBBLIX KHCAOT. IloHstve ©
KapOOHOBBIX KHCIOTaX M MX KIacCHHUKaLHUs. ONeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIILHOM rpynmnel. Pacnipenenenue 31eKTPOHHON IUIOTHOCTH, CPaBHEHHE KaPOOKCHILHON Py bl
C THAPOKCHJIBHOM TpYNmoH B CNHPTaX M KapOOHHJIBHOM Tpynmoi B albAerujax M KETOHaXx.
['omonoruyeckuit paa npeaenbHEIX OMHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, KX HOMEHKIATypa (B TOM YHCIIe
TPHUBHANbHAs) M H30MEPHUs. MeXMoIeKyIapHbIe BOAOPOAHBIE CBSA3H KapGOKCHIIBHBIX IPYIIN, HX BIHSAHHE
Ha QH3HYecKHe CBOHCTBa KapOOHOBBIX KHCIIOT.

XuUMHYeCKHe CBOHCTBAa KapOOHOBBIX KHMCJIOT. 3aBHCHMOCTh CHJIBI KHCIOTBI OT BEIMYHHBI
YaCTHYHOIO MOJOXHUTEIBHOrO 3apiaia aroMa Yyriepoja KapOOKCHJIBHOM TIpyNIbl U OT NPUPOABI
CBA3aHHOrO C HEeH pajaukana. Peakiuu, MIUTIOCTpHUpYIOIIHE KHCIOTHBIE CBOWCTBA, H UX CPaBHEHHE CO
CBOMCTBAaMHM HEOpPraHH4YeckuX kucioT. O6pazoBaHue (yHKIHOHAIBHBIX NMPOH3BOAHBIX KapOOHOBBHIX
kucnoT. Peakuun stepudurauuu. AumiupoBaHWe. AHTMIPHIBI U TIOT€HAHTHAPHUIBI KapOOHOBBIX
KHMCJIOT, MX [OJYyYE€HHE M HCIOJIb30BaHHE B KAYECTBE ALMWJIMPYIOIIMX pEareHTOB. AMU/JbI U HUTPUJIBI
kapOOHOBBIX KHCNOT. Peakuuu mo yraesogopoaHomy paaukany (I'ens—®Ponbrapaa—S3easMHCKOro).
Peakuun apoMaTHyecKuX KapOOHOBBIX KHCIIOT, TPaHUYHbIE CTPYKTYPbl apOMaTHYECKUX COEIMHEHHH ¢
opueHTaHTOM II poga — xapbokcuapHOI rpynnoi. Peakuuu aexkapOoKCHIUpOBaHHA.

Cnoco6bl moJsyyeHuss KapOoHOBbIX KHCI0T. OtTaejbHble NPEACTABHTEAM M HX 3HA4YeHHMe.
Hcropus nomyuenus kapOoHOBBIX KucaoT. O6miune criocodbl MONy4YeHHs: OKUCICHHE alIKaHOB, AJIKCHOB,
MEPBHYHBIX CIIMPTOB, albACTUAOB. PeakliMy TUApOIM3a TPUTraloreHalkaHOB, HUTPHIIOB. Baxuenmne
OpeACTaBUTENH KapOOHOBBIX KHMCJIOT, HX Ouonorudeckas poib, cneuHduyeckue cnocobpl MogyyeHus,
CBOICTBa ¥ IPUMEHEHHE KHUCIIOT: MyPaBbUHOH, YKCYCHOMH, NaIbMUTHHOBOH M CTEapHHOBOH; aKpHIIOBOH U
METaKPHUIIOBO; OIEMHOBOM, INHONEBOMH M TMHONEHOBOH; 11aBeIeBOH ; OeH30HHOM.

CaoxHbie 3¢pupbi. CTpoeHHe W HOMEHKJIATypa CIOXHBIX 3(HPOB, MEXKIaccoBas H30MepHUs C
KapOOHOBBIMH  KHCIOTaMH. CrocoObl MONMY4YeHHA CJIOXKHBIX 3¢HupoB. OOpaTUMOCTE peaklluu
sTepudukanuu W (GakTOphl, BIUAIOLIME Ha CMelleHHe paBHoBecud. HeoOpaTHmoe anuaMpoBaHHE
CIIUPTOB AHTHIAPUJIAMHM U TaJOreHAaHTHAPUAaMH KapOOHOBBIX KucloT. OOpa3oBaHME CIIOXHEIX
nonuddupos. IlommstuneHrepedranar. JlaBcaH kak TPEACTaBUTEAb CHHTETHYECKHX BOJIOKOH.
XHuMHYEeCKHE CBOHCTBA H NPpHMCHCHHUC CJIIOXKHBIX Bq)HPOB.



OTaenbHbIe NpEACTABHTEIM AJKAHOJIOB. MeTaHon, €ro TMpPOMBILIUIEHHOE IIOJNy4YeHHE H
NpUMEHEHHE B NpPOMBIIUIEHHOCTH. BHomornueckoe nefictBue MertaHona. Creunduyeckue crnocobbl
MOJy4eHHUs 3THIIOBOTO ciupTa. DH3HOMOrHYeckoe JeHCTBUE ITaHOMa. AJIKOTOJIN3M, €ro IIPOGHIIAKTHKA.

MuoroaToMubie CIIHPTHI. I/I3omepml H HOMCHKJIaTypa HpeﬂCTaBHTeHeﬁ ABYX- H TpPEXAaTOMHBIX
CIIMPTOB. Oco6eHHOCTH XHMUYECKHX CBOMCTB MHOTOaTOMHBIX CIIUPTOB, X KAYECTBCHHOC 06Hapy>xe}m c.
OTaenbHbIE NPEACTABUTENHU. I3THIICHIINKOJIb, TJIHLUCPHH, crnocobpl MX NONYYEHNA, NPAKTHYECKOE
IIpUMCHECHHUE.

@eHoyIbI. DJEKTPOHHOE M TPOCTPAHCTBCHHOE CTPOeHHE (eHona. DNeKTpoHHbIE 3PEKTHI
IUAPOKCHIIBHOM rpynmnbl. PacnpeneneHue 3MeKTPOHHOHN IUIOTHOCTH B IIMKJIE, TPAHHYHBIE CTPYKTYPHI.
B3aumHoe BaHsSHUE apOMAaTHYECKOT'0 KOMbLA U THAPOKCHIIBHOH IPYIIbI.

[FoMonorudeckuit psan GpeHoIOB, U30MEPUA U HOMEHKJAaTypa. XHMMHUYECKHE CBOHCTBA (eHona Kak
GYHKUMSA €ro XUMHYECKOro crpoeHusa. CpaBHEHHE KHUCIOTHBIX CBOHCTB (eHOIa W CHUPTOB,
HEOPraHHYeCKHX W OPraHMYeCKHX KHUCJIOT. Peakuuu 3j1eKTpodHIBHOrO 3aMelleHus: GpOMHpOBaHHE
(xauecTBEHHas peakuus Ha (eHos), HUTPOoBaHHe (IMKPMHOBAsA KUCJIOTa, €¢ CBOMCTBA U NPUMEHEHHE).
BHyTpuMOneKynspHas BOIOPOAHAsA CBA3b B opmo-HUTPOQEHONE U ee BIMSHHE HA CBOMCTBA BEILECTBA.
Peakuuu monMKOHAEHCAUUH U okucheHus ¢erona. OOpazoBaHHe OKpAIUICHHBIX KOMILIEKCOB ¢ HOHOM
Fe3*. Ilpumenenue denona u ero romMonoros. IlonydeHue ¢eHona B NPOMBILIUIEHHOCTH: KyMOJBHBIH
Croco0, METO/ IIENOYHOrO [1J1aBa.

Hemoncmpayuu. Monenu Mosiekyn CIHpPTOB U ¢eHonoB. PacTBOPHMOCTE B BOJE aJKaHOJIOB,
ITUJICHTJIMKONSA, TIHIeprHa, ¢eHona. CpaBHEHHE CKOPOCTH B3aMMOJEHCTBHA HATPHSA C ITAHOJIOM,
HpOMaHONOM-2, 2-METUINPONaHOIOM-2, riuliepiuHoM. [lomyuenne 6poMaTana U3 sraHosa. BeiTecHeHue
¢beHona U3 QeHonsTa HATPUA YrONBHOM KUCIOTOR. Peakuus denona ¢ hopmanbaerugoM. KauecTBeHHBIE
peakuud Ha (heHoN. 3aBHCHMOCTh pacTBOPHMOCTH (eHONa B BOJIE OT TeMiepaTryphl. BzauMo feiicTBHE
deHoNa ¢ pacTBOpoM IUenoyd. Pacrmo3HaBaHHe pacTBOPOB (eHoOIATa HAaTpHsA M KapOoHaTa HaTpHs.
Pacro3HaBanue BOJHBIX pacTBOPOB eHONA U TIIHIEpHHA.

Ilpakmuueckan paboma. «CnupTs»
ANbAerubl H KETOHbI

Tomosioruyeckue psiabl aJdbJAerHIOB H KeTOHOB. [loHATHE O KapOOHMIBHBIX COEIAMHEHHSAX.
DNIEKTPOHHOE CTpOeHHe KapOOHHMIBLHOM Ipynmbl. DIeKTpOHHBIE d3PQPEKTH B MOJIEKYIax albJEerHA0B U
KETOHOB, CPaBHEHME YaCTHYHOIO IOJIOKUTENLHOrO 3apsJa Ha aToMe yriepoja B (Gopmaibaeruze, ero
rOMOJIOrax U B KeTOHaxX. Mi30MepHs 1 HOMEHKIIATYpa allbAerHI0B (B TOM 9HC/IE TPUBHAIBHAS) H KETOHOB
(B TOM uMcle pauMoHanbHas). HempenensHbie U apOMaTHYECKHE aNbJErHABl M KETOHBI. (PH3MYECKUE
CBOMCTBA KapOOHUIIBHEIX COeAUHEHUH. MEXMONEKYIAPHBIE BOAOPOJHBIE CBA3H ¢ MOJICKYIaMH BOABI KaK
IpUYHMHA PACTBOPHMOCTH HH3LUHMX PEICTABUTENEH TOMOJIOI MYECKUX PAIOB.

XHMHYECKHE CBOMCTBA ajbJerHIOB M KETOHOB. PeakUMOHHas CrOCOGHOCTh KapOOHMIIBHBIX
coenunennii. HykneodunbHbiii XapakTep peakuuil npucoenuHeHMs no kparHodl ceasu C==O.
[IpicoeMHEHHE MONAPHBIX MONEKYJ (UMAaHOBOZOPOAA, THAPOCYIb(GHTA HATPHs, CIHUPTOB). PeakTHBEI
[puHBbsApa, UX B3aHMOJCHCTBHE C KapOOHMJIBHBIMM COEAMHEHHSIMH H POJb B OPraHH4Y€CKOM CHHTE3C.
PeakiM¥ OKMCICHHS aIbJCTHOB, KAueCTBEHHBIE DEakUHH Ha ambJeTMAHyr rpynmy. Peaknuu
KOHAEHCAI[MH: KPOTOHOBas koHAeHcauuu (pabotel A. I1. boponuna),  Peakuuu MOIMKOHICHCAUMH:
obpasoBanue  (eHoNOOpPMANbICTHAHBIX M KapbaMuaHbIX  cMon.  VI3MeHeHHE  CTPYKTYpHI
TepMOPEAKTHBHOIO MONMMeEpa [IPU HarpeBaHuM. Bimusaue kapGOHMIBHON IPYNIIB! Ha YIIIeBOAOPOAHBIA
pagukan ['anoreHMpoBaHHUE albACTHIOB .



HAucaxapuasl. Ctpoenne mucaxapuuoB. Crnocob COWIEHEHHA LMKIOB. BOCCTAaHABIMBAIOMME 1
HEBOCCTAaHABJIMBAIOUINE CBOMCTBA AMCAXapHIOB KaK CIEICTBHE COwleHeHHs nukma. CTpoeHHe W
XUMHMYECKHE CBOHCTBAa caxaposbl. HHBepTHHIN caxap. TeXHOJNOTHYECKHE OCHOBEI TIPOM3BO/CTBA
caxaposel. JIakTo3a, ee HaxoXk/eHHE B MPUPOJE U CTpOoeHHE. BoccTaHOBUTENBHbBIC CBOMCTBA IAKTO3HI, €€
TUAposn3. ManbTo3a, ee CTpOeHHE H CBOMCTBA.

Hoaucaxapuabl. Obwee crpoenue monmucaxapuioB. CTpoeHHE MONEKY/Ibl KpaxMaja: aMmuio3a u
aMUJIONEKTHH. DU3MYECKHE CBOHCTBA KpaxMalla, ero HaXoXAeHHe B PUPONE U GHONOrHuecKas pollb.
I'mixoren. Xumuueckue cBoiicTBa Kpaxmana. CTpOEHHE 31EMEHTAPHOrO 3BeHa LEJLII0N035L. Biausmue
CTPOCHUS TONMMEPHOM wenu Ha (HU3MYECKHE M XMMHMUYECKHE CBOMCTBA LELTONO3Bl. IMApomnus3
LIeJUNONO3b, 00pa3oBaHKe CIOXKHBIX SDHPOB C HEOPraHMYECKMMH M OPTaHMYECKMMH KHCIOTAMH.
[louste 06 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHBIH INEJK, BHCKO3a. HaxoxaeHHe B npupone u
Guonornueckas pop Hennon03sl. CpaBHEHHE CBOMCTB KpaxMalla H LeILII0N03EL.

HAemoncmpayuu. OOpasupl yrneBomoB M wu3nenuii u3 Hux. IlonyueHue caxapaTa Kamblud H
BBIJICICHHE CaXapo3bl M3 PAacTBOpA caxapara Kanblus. B3amMomeHcTBH e IIIOKO3bI ¢ QYKCHHCEPHUCTOM
KuCoTOH. OTHOLIEHUE PacTBOPOB Caxapo3bl M MailbTO3bl K ruapokcuny meau(Il) mpu HarpeBaHuH.
OsnakomneHne ¢ (GU3MYECKMMH CBOMCTBAMH Kpaxmaja M UeLTono3bl. HabyxaHume LemI0N03sl U
kpaxmana B Boge. [lonydenne TpuHuTpaTa Lemmo03bl. Koniekius BoJoOKOH, TKAHEH 1 U3LENHH U3 HUX.

Jlabopamopnsie onvimpi. 1. O3HakoMIeHHE ¢ (HU3MYECKMMH CBOMCTBAMU TJIIOKO3bI (amlTedHas
ynakoBka, Tabnerku). 2. KucioTHBIH Iuapoan3 caxapossl. 3. 3HaKOMCTBO ¢ 06pa3LiaMy MOIMCaXapHIoB.
Ob6napyxxeHue kpaxmana B Mele, Xiebe, HOTypTe, MaprapiHe, MakapOHHBIX HM3IENHAX, Kpylax c
HOMOILBIO KAYECTBEHHBIX PEaKIIHii.

Ilpakmuueckaa paboma «YrieBonsn
Tema 6. A3oTocoaepixaline opraHuyecKue coeJHHEHHsI

Kinaccudpukauus n usomepus amuHoB. [loHatue o6 amunax. [lepBuuHble, BTOPHYHBIE H
TPECTHYHBIE aMUHBI, YETBEPTHYHbIE aMMOHHMEBbIC coinu. Kiaccudukauus aMUHOB 10 THIY
YIJIEBOZIOPOIHOrO pajMKajla M YHCIYy aMHHOIPYHON B MOJEKyJe. DIEKTPOHHOE W HMPOCTPAaHCTBEHHOE
cTpoeHHe aMUHOB. sp3-Tu6puausauus aromMa asora. [oMoIoruyeckne paasl MpeaeabHbIX ATH(aTHIECKHX
1 apOMaTH4YeCKHX aMHHOB, H30MEPUs © HOMEHKJIATypa.

XuMHYeCcKHe CBOHCTBA aMMHOB. AMHHBI KaKk OpPraHHYECKHE OCHOBAaHHUS, MX CpaBHEHHE C
aMMHAKOM H JpPYTMMHM HEOPraHHYECKHMH OCHOBAaHHMAMH. 3aBHCHMMOCTh OCHOBHOCTH aMHHOB OT
BEIMYHHBI D3JIEKTPOHHOH IIJIOTHOCTH Ha aToMe a30Ta M, KaK CIeACTBHE, OT 4YMCia U IPHUPOJBI
3aMecTHTened mpu aroMe asora. Crepuueckue (GakTOpbl, BIHAIOIIHME HA OCHOBHOCTH AMHHOB.
Pacnpenenenye 3MeKTPOHHOHN TIIOTHOCTH B aHMJIMHE. CpaBHEHHE XMMUYECKHX CBOHCTB au(baTH4ecKux
M apoMaTH4ecKuX aMuHOB. OOpa3oBaHue aMUI0B. AHUIMHOBBIE Kpacutenu. IToHATHE 0 CHHTETHYECKUX
BOJIOKHaX. [TonrMamMu b1 ¥ MONMaMHUAHBIE CHHTETHYECKHUE BOJIOKHA.

I[Ippumenense u noayyeHue amuHOB. [lonyyeHue aMHHOB aJKHIMpPOBaHHEM aMMHaKa H
BOCCTaHOBJIIEHHEM HUTPONPOHU3BOAHBIX yrieBonaopoaoB. Paborel H. H. 3unnna.

AmuHokucaorbl. [lorstue 06 aMuHHOKMCIOTaX, MX Kiaccuukanus M cTpoeHHe. OnTHyecKkas
usomepusi J-amuHokucaoT. HoMEHKNIaTypa aMHHOKHCIIOT (B TOM 4MCIIE€ TPUBHaIbHaA). JIBOMCTBEHHOCTh
KHCIOTHO-OCHOBHEBIX CBOMCTB aMHHOKMCIIOT U €€ IPHYHHEL. BUnonsapHeie HOHBI, popMa CyIeCTBOBAHHUS
aMMHOKHCIIOT B KHCJIOM M meno4yHoit cpene. bBydepHble cBoHicTBa pacTBOPOB aMHHOKHMCIIOT.
06pa303a}me CIIOKHBIX Bq)HpOB AMHHOKHCIIOT. PeaKum[ KOHJACHCAIIUH. CHHTETHYECKHE BOJIOKHA!
KannpoH, 9HaHT. Knaccupukanus  Bomokon.  Croenugudyeckue  peaklMd  aMHHOKHCIOT:



Kupsi. XKupsl kak crnoxHble 3¢Hupsl rauueprHa. Kap6oHOBbIE KUCIOTH, BXOASIINE B COCTAB XHPOB.
3aBUCHMMOCTb KOHCHCTEHLIHHM JHPOB OT HX cocTaBa. XHMHYECKHE CBOMCTBA >XHPOB: T'MIAPOIH3,
OMBUICHHE, THIpHUpOBaHHE. bBuonoruyeckas pojb I>KMPOB, HX HCIONb30BaHHE B OBITY U
I POMBILLIEHHOCTH.

Conn xap6oHoBBIX KHca0T. Mbijia. CnocoObl monyyeHus Cojieii: B3auMoJeHcTBUE KapOOHOBBIX
KHCIIOT ¢ METaJJlaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH, COJISIMHU; LIETOYHON THAPOJIM3 CIOXKHBIX
3¢upoB. XUMHUYECkHe CBOHCTBa coiell KapOOHOBBIX KHMCJIOT: THAPOIHM3, peakUMH HOHHOro oOMeHa,
nuponu3. Mpula, CyHIIHOCTh MOIOLIETO JCHCTBUA, THAPOGHUIbHBIE U THAPOGOOHbIE YYaCTKH MOJNEKYJIbI.
OTHolleHHE MBUIA K JKecTKoH Bojae. CHHTeTHYeckue Momwiue cpeactBa — CMC (merepreHTsl), UX
NIPEUMYILECTBA U HENOCTATKH.

Hemoncmpayuu. 3HaKOMCTBO ¢ (HM3MYECKUMH CBOHCTBaMHM BaXKHEHIIMX KapOOHOBBIX KHCIOT.
Bosronka OeH3oiiHO#i kucn0Thl. OTHOWEHHE pa3nUYHBIX KapOOHOBBIX KUCIOT K Boje. CpaBHenue pH
BOIHBIX PACTBOPOB YKCYCHOH M COJSHOH KHCIOT OAMHAKOBOW MOJAPHOCTH. [lonydeHHe NpUATHO
NaxHywero cnoxHoro 3¢upa. OTHOLIEHHE CIMBOYHOIO, MOACOJHEYHOrO, MAaIIHHHOIO Macel H
MaprapuHa Kk OpOMHOI BoJie U pacTBOpPY NEPMaHIaHATa KATHA.

Jlabopamopubie onvimept. 1. B3auMoaeCTBME pacTBOpa YKCYCHOM KHCJIOTHI C MATHMEM, OKCHAOM
nuHKa, ruapokcuaoM xenesa(lll), pacreopamu kapbonarta kanus U creapata Kaius. 2. O3HaKOMIIEHHE C
obpasuaMu CIOXKHBIX 3¢gupoB. OTHOLICHHE CIOXKHBIX 3(QUPOB K BOJE M OPraHMYECKHM BEILIECTBaM.
3. BeiBeeHHe XKHPHOro MATHA C MOMOLIBIO CIOXHOro 3¢upa. PacTBOPHMOCTL XHMpPOB B BOIE H
OpraHH4ecKuX pactBoputensx. CpaBHeHHe MOIOWMX CBONHCTB X03sicTBeHHOro Mbl1a ¥ CMC B XkeCTKo#
BOJZE.

Ilpakxmuueckan paboma «KapOoHOBBIE KHUCTIOTHI»
Tema 5. Yriesoasl

Ionsitne 06 yrieBoaax. YrieBoasl Kak rerepodyHKLHOHanbHBIE coequHenHs. Knaccudukanus
yrieBoaoB. MoHO-, Ii- U [OJIMCaXapUAabl, IPSACTABUTENN KOXAOH I'PYNINHI YyIiIeBoaoB. bruonorunyeckas
pOJIb YTJIEBOJOB, HX 3HAaYEHHUE B )KU3HHU YENOBEKA.

Momnocaxapuabsl. CTPOEHHE U ONITHYECKAsd H30MEPHsI MOHOCAXapHa0B. MX kiaccudukaius no yucmy
aTOMOB YyrJIepofia U nmpupoae KapboHunpHOW rpynnsl. @opmynsl Guinepa—Xeyopca s H300paxKeHus
MOJIEKYNT MOHOcaxapuoB. OTHeceHHe MoHocaxapunoB kK D- u L-psagam. BaxHeiimre npeacTaBUTENH
MOHO3.

Texcosvl. TmoKko03a, CTpoeHHE ee MOJICKYJTbI K pu3ndecKHe cBoicTBa. KonbyaTo-1enHas TayroMepus,
PaBHOBECHE TAyTOMEPHBIX (OPM B BOZHOM DACTBOpE INIIOKO3bl. XHMHYECKHE CBOHCTBA IJIIOKO3BI:
peakLuMy MO albIeruaHo# rpynine (peakuus «cepeGpAHOro 3epkana», OKHCICHHE a30THOH KHCIOTOH,
ruApUpoBaHue). Peakuuu rioKo3sl Kak MHOTOATOMHOTO crnupta (00pasoBaHME NPOCTBIX M CIOXHBIX
3¢upoB, caxapartos). BsaumozneicTBre rimoko3sl ¢ ruapokcunom Meau(1l) npu KoMHaTHOH TeMIiepaType
u Harpepanuu. Ocobble CBOWCTBA INIMKO3WAHOrO ruapoxcuna. Cneunduueckue CBOACTBA INIOKO3bI:
OKHMCIeHHe OpOoMHON BONOH, pasnu4Hble THIBI OpoxeHHs (CIIUPTOBOE, MOJIOYHOKHCIIOE,
MacisHokucnoe). ['mokosa B npupose. BHosornyeckas poib M NpUMEHEHHE TMIOK03bl. PPYKTO3a Kak
u30Mep TM0Ko3bl. CpaBHEHHME CTPOCHHMS MOJNEKYJIhl H XMMHYECKMX CBOHCTB IJIIOKO3BI H ($pyKTO3BI.
®dpykTo3a B IpHUPOAE U ee OHONOTHYECKas POJIb.

ITenmosvw. PuGoza um ne3okcupubo3a Kak MPEICTABUTEIH aJNBAOICHTO3. CtpoeHHE MOIEKYIL.
[Mupano3Hble 1 GypaHO3HBIE LIMKIIBL.



@®epmentsl. [londatHe o QepMeHTax kak OHMONOTMYECKHX KaTanu3aTopax OE/IKOBOH MpPUPOJIBI.
Ocob6EHHOCTH MX CTpPOEHHS H CBOJMCTB B CPaBHEHHMM C HEOPTaHMYECKMMH KaTajlH3aTopamMu
(cenekTHBHOCTB, 3G(YEKTHBHOCTD U Jp.). 3aBUCHMOCTh aKTUBHOCTH ()EPMEHTOB OT TemrepaTypsl 1 pH

cpensl. Knaccudukauus ¢epMeHTOB. 3HaueHHe (EpMEHTOB B OHOJIOTHM H IPUMEHEHHE B
IPOMBIIUIEHHOCTH.

Buramunsbl. Ilonarue o ButamuHax. Mx kimaccudukanus u obGosHaueHue. Hopma motpeGnenus
BUTaMUHOB. BoaopacTtBopumele (Ha npumepe BUTaMuHHOB C, rpynn B u P) u xupopactBopumele (Ha
npumMepe BUTaMHHOB A, D u E) BUuTaMuHbBI. ABHTaMHHO3BI, THIIEPBUTAMHHO3bI U THIIOBUTAMUHO3bI, HX
npoguakTHKa.

I'opmonsbl. Ilonarue o ropMoHax Kak OHONOrHYECKH AaKTHBHBIX BEILECTBAX, BBIIOIHAIOLIMX
SHJIOKPHHHYIO PEryjslHIO XU3HEAeATeNbHOCTH OpraHu3MoB. Kiaccuukanus ropMOHOB: CTEPOHJBI,
IPOU3BOJHbIE AMHUHOKHKCIOT, NOJNUNENTHAHbIE U OenkoBsle ropMoHBI. OTAENbHBIE NMPEACTaBUTENH:
3CTPAAMOI1, TECTOCTEPOH, HHCYIHH, aIPEHANIUH.

JlexapcTtBa. IlonsTe o0 nekapcTBax Kak XHMHMOTEpanmeBTHYECKUX Mpenaparax. Kparkue
MCTOPUYECKHE CBECHUS O BOSHUKHOBEHUH U Pa3BUTHH XUMHOTEpanuu. ['pymmnsl 1eKapcTB: CyIb(pamu Abl
(ctpentounn), aHTHOMOTHKM (MEHUUWIIMH), aHTUNHUPETHKH (acCNHUpPHH), AHANBIETHKH (AHANBIHUH).
Mexanu3M [IeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHHE MOJEKYJ, IIPOrHO3HPOBaHUE
CBOMCTB Ha OCHOBE aHalN3a XMMHYECKOTO CTPOEHUS. AHTHUOHOTHKH, UX KJIacCH(QHKALM 10 CTPOEHHIO,
THUILY U COEKTPY AeicTBHs. besonacHble cnocoObl nPHMEHEHH, TIEKaPCTBEHHbIE (POPMBIL.

HMemoncmpayuu. CpaBHeHHEe CKOPOCTH pa3nioKeHHs nepokcupaa Bogoposa H20: moa npekctenem
¢depMenTa KaTamasbl M HeopraHudeckux kKatamusatopos: KI, FeCls, MnO:. O6pasusl BHTaMHHHBIX
npenapatoB. IlonuBuTamuusl. Wmmocrpanuu ¢ororpaduit KHBOTHBIX C pasIHYHBEIME  (hopMaMu
aBUTaMMHO30B. Ilmakatr ¢ u300paXeHHEM CTPYKTYpHBIX GOpMysl 3CTpajauona, TeCTOCTEPOHa,
aJpeHaIMHA. BzauMoelicTBie afpeHanuHa ¢ pacTBopoM xJopua xenesa(lll) FeCls. benkopas npupona
HMHCYITMHa (uBeTHas peakuus Ha Oenku). Ilnakatel MM KomorpaMmel ¢ GopMynaMy aMuza
Cynb(paHHIOBOM  KHMCIOTBI,  AMTHAPOGONMEBOH M JOXHOH  JUIMAPO(ONMEBOH  KHUCIOT,
OeH3HIINEH U LM/UTHHA, TETPALUKIIHHA, 11eOTaKCuMa, aClIHpHHA.

Jabopamopnsiit onvim. Vcnbitanve pacTBOPUMOCTH aJpPCHANMHA B BOJAE M COJAHOM KHCIOTE.
OOGHapyXeHHe acIMpUHA B TOTOBOH JIeKapCTBEHHOH hopMe.

Hpaxmuuecxue pa6ombt. «Ananus JICKapCTBECHHEBIX IIpe€napaToB», ((IICﬁCTBHC Q)epMCHTOB Ha
pa3siiH4YHBIC BEILICCTBA»

11 knacc

Temal. CTpoenne aTroMa

ATOM — CJOXHaA uacTvua. J[oKa3zaTenbCcTBA CJIOXKHOCTH CTPOEHHMsS aToMa: KaToAHBIE H
peHTreHoBCKHe Jyud, (oTodddeKT, pagHoaKTMBHOCTb, 371eKTponu3. IlnaHeTapHas MOZJeNs aToMa
Pesepdopna. Ctpoenue atoma no bopy. CoBpeMeHHbIE MPECTABIEHHA O CTPOCHUH aToMa. MUKpoMup u
makpoMup. Tpy OCHOBOIONAraloIHe HJAECH KBAaHTOBOM MEXaHMKH: JUCKPETHOCTh WJIM KBAaHTOBAHHUE,
KOPITYCKYJIAPHO-BOTHOBOH  AyalM3M YacCTHIl MHKDOMHpA; BEPOATHOCTHBIH XapaKTep 3aKOHOB
mukpoMupa. CocTaB aTOMHOro siapa. HyKJIOHBI: NPOTOHB! M HEHTpOHBI. HyKmuapl d HM30TOMBL.
YcroHunBoCTh sep. PamuoakTHBHBIA pacmaj M AfepHBIC PeaKIMH. YPaBHEHHS TaKMX pEaKkUHi Ha
OCHOBeE OOIIMX MUl KBAaHTOBOM M KJIaCCHYECKOH MEXaHHKH 3aKOHOB COXpAaHCHHA Y9HEPIHH, MacChl, 3apiaa



KCaHTONPOTCHHOBAs, B3aUMOJECHCTBHE C HUHTUAPHHOM. [lonmyyeHHe aMHUHOKHCIIOT, UX NPUMEHEHHE U
6uonornyeckas pynkuus. buonornueckas pons [J-aMUHOMACHISHOM KMCIIOTBI.

IlenTuael. Ilonsatue o mentuaax, ux crpoeHue. Ilentuanas cBs3e. ['eoMeTpus nomumenTHaHOM
uend. byksennoe 0603HayeHHe NEPBUUHON CTPYKTYpHl nenTuaoB. [lonyueHne nenTHI0B XUMHUYECKUM
nyTeM, 00pa3oBaHMeE UX B IpHpoJe. XUMHYECKHE CBOMCTBA M GHOIOrMYECKOe 3HAUEHUE IENTUIOB.

benku. benku xak npuponssle nonumepsel. Otauune 6enkoB ot nentiaoB. [lepBuuHas, BTopuYHal,
TPETHYHAs ¥ Y€TBEPTHUYHAsA CTPYKTypsl GenkoB. [Iporenas! u nmpocreTnyeckue rpynnsl. GuOpHILIAPHbIE
1 r1o0ymapaele 6enku. CHHTe3 GENKOBBIX MOJIEKYN B MpUpoje U Mabopatopuu. XUMHYECKHE CBOHCTBA
OenKoB: ropenue, JeHaTypalus, THAPOJIH3, KaueCTBEeHHbIE (LIBETHbIE) peakunu. buonornyeckue GpyHKImm

OenkoB, MX 3HadeHHe. benku kak kommoHeHT muum. ITpoGrema OenkoBOro ronojaHus U NyTH ee
peleHus.

IecTH4IeHHBIE A30TCOAEPKALHE TeTePOUHKIIbI. [IoHATHE O IeTEePOLIUKINYECKUX COEANHEHHUX,
HX KnacCHQUKaLuusA N0 pasMepy UHUKJIA, YUCIy H IPHUPOJE FeTepOaTOMOB, YHCIY H CIIOCO0Y COUNEeHEHHUsA

LHUKIIOB. HHpH}IHH, CTPOCHHUE €ro MOJICKYJIbI .nlflpI/IMI/IIlPIH H €ro CTPOCHHC. HHpPIMI/IIIHHOBbIC OCHOBaHWA:
ypauHJl, HUTO3HH, THMHH..

IIaTHYNennbIe a30TcodepkaliHe rerepouukiabi. CTpoeHHe MoseKyabl nuppona. OTiandue
XMMHYECKHX CBOMCTB MMppoJa OT CBOWCTB IHMPHUAMHA: KHCIOTHBIA Xapaktep. Ilupason m mmmaason.
[TypuH ¥ nypHHOBbIE OCHOBaHHS: al€HNH, TYaHHH.

HykiennoBble kucaotel. HyknenHoBble KHCIOTBI Kak MpUpoAHbIe moauMepbl. HykneoTuasl, X
crpoenue, npumepel. Hykneosuasl. ATO n AP, ux B3auMonpeBpallieHHEe H pOlb 3TOro Ipouecca B
npupoze. Ilonarus o JHK u PHK. Crpoenne [IHK, ee nepBuuHas ¥ BTOPUYHAsA CTPYKTYphl. PaboTh!
®. Kpukau JI. Yorcona. KoMmiieMeHTapHOCTE a30THCTBIX ocHOBaHMHA. Penmukanus JIHK. OcobennocTu
crpoenus PHK. Tuner PHK u ux Guomormueckue ¢yHkiuu. IToHsTHE 0 TpOHYHOM Kole (KOZOHE).
BuocuHTe3s Genka B KHBOH KieTke. ['eHHas HHKeHepus M OHOTeXHOJOrUsA. TpaHCreHHBIE (QOPMEI
pacTeHHH U KUBOTHBIX.

Hemoncmpayuu. @usnyecKkne CBOWCTBa METHJIIAMHHA: arperaTHoOE COCTOSHME, LIBET, 3alax,
OTHOIUIEHHE K Boje. ['opeHue MeTunamuHa. BzaumopeiicTBue aHMIMHA M METHJIaMHHA C BOJIOM H
kucnoramu. OKpalliBaHWe TKaHE aHWIMHOBBIMHM Kpacutensmu. OOHapyxeHHe (yHKLUHOHAIBHBIX
TPy B MOJIEKYJIaX aMHHOKHUCIOT. HelTpanu3anus wenoud aMuHOKUCnoTod. HelTpannsanus KUCIOTh
aMUHOKMCIOTOW. PactBopeHue U ocaxaeHue OenxoB. Mopenu MoileKyn BaKHEMIIMX reTE€POLHKIIOB.
Konnekuus rerepouuKiIndecKuXx coeJuHeHUH. JleHcTBHE pacTBopa NHMPHAMHA Ha HHAMKATODP.
BsauMozeiicTBHe UpUAMHA C CONIAHON kucimoroi. Mozaens monekynsl JJHK, neMoncTpanus npuHuMna
KOMIUIEMEHTAPHOCTH a30THCTBIX OCHOBaHMM. OO6pa3subl NPOAYKTOB MHTaHHA M3 TPAHCTEHHBIX (GOpM
PacTEHHM M KHBOTHBHIX. JIEKapCTBa M IpENaparbl, H3TOTOBJICHHbIE METOJAMH T'€HHON HHI)KCHEPHUH H
OMOTEXHOIOTHH.

Jla6opamopusie onvimbi. 1. I3roToBiieHHe IAPOCTEPXKHEBBIX M OOBEMHBIX MOJeNeH HM30MEPHBIX
amMuHOB. 2. PacTBOpenune GenkoB B Boae M MX Koarymauusa. OOHapyxeHue Oenka B KYpHHOM fHLE H
MOJIOKE.

Hpakmuueckas paboma. «Vnentidukanus opraHMueCKHX COEIHHEHHID)

Tema 7. bnojornyecku aKTHUBHbIE BeLIECTBA



obpazoBanus. Knaccupukaliusa cBA3H: MEKMONCKYIAPHAs U BHYTPUMOJIEKY/IApHas BOJOPOTHBIE CBS3H.
MonekynsipHas KpUCTaIMuecKas pEIIeTKa, COOTBETCTBYIOLIAsS 3TOMYy BHIy CBf3H. (Du3udeckue
CBOMCTBa BELIECTB C BOJOPOAHOM CBA3bI0. BHonmoruueckas posb BOLOPOIHOM CBA3M B 06pa3soBaHUM
CTPYKTYp OMONOIUMEPOB.

Enunas npupoja XUMUYECKOH CBA3M: HATHYHE PAa3JIMYHBIX BUJOB CBA3SH B OAHOM BEILIECCTBE, ICPEXO
OQHOI'0O BHJa CBS3H B I{pyFOﬁ HT. II

ApXHTeKTypa MOJEKYJ KaK pe3ylbTaT OTTANKMBAaHHA OJJEKTPOHOB aToMa M TMOPHIM3ALMH
3NEKTPOHHBIX opOuTaneif. sp3-IMOpUOM3ALMA M aPXMTEKTYPa MOJEKYJ] alKaHOB, BOJAbI, aMMHAKa W
KPUCTAIOB anMasa. sp?-I'nOpuan3auns U apXuTeKTypa MOJIEKYN COeIMHEHHI 60pa, alKeHOB, THEHOB,

apeHOB W KPHMCTaIOB rpadura. sp-I'mbpuavsanus M apXHTEKTypa MOJIEKYJ COEAMHEHMH Oepuiius,
IKMHOB U KPUCTAJUIOB KapOuHa.

Kommnnexcoobpasoanne. IJoHsTHEe O KOMIUIEKCHBIX COeOMHEHMAX. OCHOBBI KOOPAMHALMOHHOIM
TEOPHUH CTPOSHHs KOMIUJIEKCHBIX COeAMHEHHMH A. Beprepa. JIoHOpHO-aKLENTOPHOE B3aHMOJCHCTBHE
KOMIUIeKCoOoOpazoBaTenei ¥ nuraHgoB. KOOpAMHALMOHHOE YHCIO  KOMILIEKCOOOpa3oBaress.
BryTpennsa n BHemHAA chepbl koMmiekcos. [IpocTpanCcTBEHHOE CTpOeHHE KOMIUIEKCHBIX COSIMHEH Hif ¢
TO3MLUMH TMOPUAM3ALMHK 3NEKTPOHHBIX opbutaneit. Knaccupukauus u HOMEHKNIATypa KOMIIJIEKCHBIX
coeauHeHu . VX CBOMCTBA K 3HAYEHHE.

Teopusi crpoennst opranuyeckux coenuHeHuii A. M. BytiiepoBa u coBpeMeHHas Teopusi
CTPOEHM OPraHMYeCKMX H HEOPraHUYeCKHX BeLeCTB.

IlpeanochblJIKM co3daHMS TeopMH cTpoeHMs. PaGotel mnpemmecTBeHHHkoB A. M. Bytneposa
(K. b. Tioma, @. Bénepa, . ®. XKepapa, P. Kekyne), cve3n ecrecrBoucnuitareneii B r. llneiiepe.
JInuHocTHele kadecTBa A. M. BytnepoBa. OCHOBHBIE IIOJIOKEHHS COBPEMEHHOH TEOPHH CTPOCHHS.
H3zomepus u ee Buael. Mzomepus B Heopranuyeckod XUMHUH. B3auMHOe BNHUsSHIE aTOMOB B MOJIEKYJax
OpraHM4eCKHX M HEOpPraHH4ecKHUX BeliecTB. OCHOBHbIe HANpaBJIeHUS PA3BUTHSA TEOPHHM CTPOEHMA.
3aBHCHMOCTb CBOMCTB BEIIECTB HE€ TOJNBKO OT XHMHYECKOr0, HO H OT 3JIGKTPOHHOIO H
NPOCTPAHCTBEHHOTO CTpoeHHs. MHAYyKTHBHBIH M Me30MepHBIH 3¢dexTsr. CrepeoperyaspHocTs U ee
O6uonorvyeckoe 3HaueHHe. /lHajleKTHYECKMEe OCHOBHI OOIHOCTH ABYX BeAyLIMX TeOpHH XHMHH.
Juanexktuueckue OCHOBBI 0OHIHOCTH Teopuu nepuoauuHoctd 1. M. MenaeneeBa U TEOpHH CTPOEHMS
A. M. bytnepoBa B craHOBJIeHHH (pabOThI NpeAIIeCTBEHHUKOB, HaKOIJIeHHE (aKTOB, y4aCTHE B ChE3/1aX,
PYCCKHII MEHTANMTET), NpelcKa3zaHuid HOBBIX 31eMeHTOB (Ga, Sc, Ge) 1 HOBBIX BemecTB (M300yTaHa) U
pa3sBUTHHU (TpU GOPMYIHPOBKH IIEPHOJUYECKOIO 3aKOHA U TPH (GOPMYITUPOBKH OCHOBHBIX IONOXECHHH
TEOPHUH CTPOCHHSA O 33aBHCHMOCTH CBOMCIB BEILIECTB KaK OT XMMMYECKOrO, TaK M OT JJIEKTPOHHOIO M
IPOCTPaHCTBEHHOT O CTPOCHH ).

Heopranuveckue mojumepsbl. ITonumepsl — NpOCThIE BEIIECTBA C aTOMHON KpPUCTAUIMYECKOH
PELIETKO#: aJUIOTPOMHbIE BUAOM3MEHEHH yriepona (anMas, rpaduT, kapbuH, QysnepeH — B3aUMOCBA3b
rubpuauzanun  opOMTanell aTroMOB yriepoja ¢ HpPOCTPAaHCTBEHHBIM CTPOEHHEM a/TIOTPOIHBIX
MOIHUKAUKI); CENEH M TeJUTYp LENOYeYHOro cTpoeHus. [lomumepsl — CIOXXHBIE BEUIECTBA C aTOMHOM
KPUCTAJUINYECKOM PELIETKOM: KBapL, KpeMHe3eM (IHOKCHIHBIE COSAUHEHNS KpEMHHA), KOPYH (OKCHA
ATIOMHMHHS) M aIIOMOCHJIMKATHI (ITOJIEBbIE ILUNATHI, CIIFOAA, KAONuH). MuHepansl 1 ropHsle nopozsl. Cepa
miactuueckas. MuHepanbHoe BONOKHO achGecT. 3HaueHHe HEOPraHMUYECKHUX MPHPOJHBIX IIOJMMEPOB B
(OpMHPOBaHMH OAHOM K3 re0IOrHYecKUX 060104eK 3eMIM — JTUTOCHEPEI.

Opranuyeckue mnojuMepbl. CrocoObl MNONyYEHHS: pPEAKUHH IIONMMEPH3AallHH H PEaKUHHU
noaukoHaeHcauuu. CTPYKTyphl NOJIMMEPOB: JHHEHHBIC, DAa3BETBICHHEIE M IPOCTPAHCTBCHHBIE.
CtpykTypupoBaHHE IOIMMEpPOB: BYJIKaHH3alMA KaydykoB, AyOileHue O€lKOB, OTBEpAEBAHHE
HOJIMKOHACHCAIUOHHBIX TIIOJIUMEPOB. Knaccupuxanus HOJIUMEPOB o pa3nU4YHBIM



U HMITyJbCa. DJIeKTPOHHAsi 060/04Ka aToMa. KBaHTOBO-MEXaHHYECKHE MPEIACTAaBICHUSA O IPHPOIE
anektpoHa. [ToHATHS 00 3/IEKTPOHHOM OpOMTaNU U 3MEKTPOHHOM obnake. KBaHTOBEIE UHCIIA: ITIaBHOE,
opbutanbHOoe (10OOYHOE), MarHUTHOE W CHHHOBOE. PacmpeneneHue 371€KTPOHOB IO SHEPreTHYECKHUM
YPOBHSM, OJYPOBHSAM U OpOUTANSM B COOTBETCTBHH € IPUHIUIIOM HaUMEHBIIEH SHEPTUH, IIPH HIIKIIOM
[Taynu u npaBunoMm XyHza. DNeKTpOHHbIE KOHPUIypallHu aTOMOB XMMHUYECKHX 3J1€MEHTOB. Hexoroprre
aHOMAJIMM 2JIEKTPOHHOI'O0 CTPOEHHS aTOMOB XpoMa, MeIH, cepebpa M Ap., MX NpPHYMHEL. BajeHTHBIE
BO3MOXXHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB KaK (YHKIHA YHCIAa HEMapHBIX JJEKTPOHOB B HX
HOPMaJbHOM M BO30OY)XAEHHOM COCTOSHHUAX. Jlpyrue akTopel, ONpPENENSIOINE BaJCHTHBIC
BO3MOXHOCTH aTOMOB: HAJIM4YM€ HENOJENEHHBIX 3JIEKTPOHHBIX Map M CBOOOXHBIX OpOMTANIEH.
DneKTpoHHAsA KiIacCH(PUKAUMsg XUMHYECKUX 3JIEMEHTOB: §-, p-, d-, f-3JIEMEHTHI.. IIpeanocbliiku
OTKpPLITHA NEPHOAWYECKOro 3aKoHa. Hakomnenue (PakTONOrMYECKOTO MaTepHana, paboThl
npenmectsennukoB (U. JI€6epeiinepa, A. lllankyprya, [Ix. A. Heronenaca, JI. Meliepa), che3 XHMHKOB
B r.Kapacpys. Jluunocrusle kauectBa /[l . Menneneesa. OtkpeiTHe  JI. M. MenaeneeBbIM
nepuoguyeckoro 3akona. IlepBas ¢opMynupoBka 3akoHa. Iopu3oHTanbHas, BEPTHKAJIbHAA H
JMAroHaIbHAs NepHoAMYecKue 3aBucuMocTH. IlepHoaHYecKHH 3aKOH M CTpOeHHe aToma. H30TOomsL
CoBpeMeHHOE TOHATHE O XUMHYECKOM dJieMeHTe. 3akoHoMepHocTh Mo3nu. Bropas dopmynnpoBka
NepHOINYECKOro 3aKoHa. [lepuoanyeckas cucTeMa i CTpoeHHe aToMa. DH3MUECKUI CMBICIT IIOPAAKOBBIX
HOMEPOB 3JIEMEHTOB, HOMEPOB Ipymmbl U mepuona. Ilepuoauyeckoe M3MEHEHHE CBOMCTB 3JICMEHTOB:
paauyca aToMa, 3Hepruy MOHU3ALHH, DIEKTPOOTPHIaTeNbHOCTH. [IprYMHBI H3MEHCHH A METAJUTNY €CKHX U
HEMETAIMYECKUX CBOMCTB 3JIEMEHTOB B TpyIIax M INepuofax (B TOM duciae B OONbIMX H
cBepxOonbnx). Tperss GOpMyIHpPOBKa INEPHOAMYECKOTO 3aKOHA. 3HAYEHHE MMEPHOAUYECKOTO 3aKOHA H
HepUOANYECKON CHCTeMBl XMMHYecKHX 31eMeHToB JI. M. Menneneesa it pa3sBUTHA HAYKH M TIOHUMAHUSA
XUMHYECKOH KapTHHBI MHpa.

ﬂmoncmpauuu. PasnuuyHbie BapUAHTBI TaOJHIIBI HCpHO}lPI‘-ICCKOﬁ CHUCTEMBI XHMHICCKHUX JJICMCHTOB
11. W. MeHneneesa. O6pa3um NPOCTRIX BEHICCTB OKCHIOB U T'HJIPOKCUAOB 3JIEMCHTOB TPETHET O nepuoaa.

Jlabopamopnbuiii onstm. CpaBHEeHHE CBOHCTB IIPOCTHIX BEIIECTB, OKCH/IOB ¥ THIPOKCHIOB JIEMEHTOB
TPEThEro Mepuosa.

Tema 2. CTpoeHue BellecTBA

IMoHsiTHEe 0 XHMHYECKOH CBA3M Kak pe3ylbTaTe B3aMMOJCHCTBHS aTOMOB, OOYCIIOBJIECHHOTO
NepeKpblBAHHEM HX OJJICKTPOHHBIX OpOHMTaliell ¥  COMPOBOXIAIOWIErocs YMCHBUICHHMEM JHEPTHH
00pasyIoOIMXCsl arperatoB aroOMOB MJHM HMOHOB.BuIBI XMMHMYECKOW CBsA3H: KOBAJIECHTHAad, HOHHAd,
MeTatMueckas ¥ BojopogHas. KoBajeHTHas XMMMuecKkasi cBsi3b. MeTo[ BAIEHTHBIX CBssed. [IBa
MEXaHM3Ma OOpA3OBAHUA KOBAIEHTHOW CBs3M: OOMEHHBIH M JOHOPHO-aKUENTOPHBIH. OCHOBHBIE
MapamMeTpbl KOBANEHTHOM CBS3M: IMHA, [POYHOCTH, YTOJ CBS3H, MM BAIEHTHbIH yroa. OCHOBHBIE
CBOHCTBA KOBaJIEHTHOH CBS3U: HAaCbILIEHHOCTD, MIONAPH3YEMOCTh u MPOYHOCTb.
DIEKTPOOTPHLATENBHOCTh U KIACCH(UKALMA KOBATCHTHBIX CBsA3€H IO TOMY NpPU3HAKY: MOApHAd H
HEMOJIAPHAs KOBAICHTHBIE CBA3M. [0IAPHOCTH CBA3M H NMOIAPHOCTB MOJieKybl. Cr0co0 NepeKpbiBaHMs
3IEKTPOHHBIX OpOMTamedl M KiaccM(MKAUHA KOBANEHTHBIX CBJ3€H IO I3TOMY NpPHU3HAKYy. KpataocTts
KOBAJIEHTHBIX CBs3ed M KiacCHUKAlMA MX IO 3TOMy NPH3HAKY: ONMHApHas, ABOWMHas, TPOHHas,
MIOJIYTOpHas.

TUTIBl KPHCTAUIMYECKUX pEIIeTOK BEMIECTB C 3TUM BHIOM CBA3M: aTOMHbIE M MOICKYJIAPHBIC.
du3M4ecKHe CBOMCTBA BEIECTB ¢ TAKUMHU KPHCTAILTHYESCKMMH peleTkamMu. NoHHas XHMHUYecKas CBA3b
Kak 0coBblil clyuall KOBANEHTHOH MONAPHOH cBsi3H. MexaHu3M 00pa3soBaHHs HOHHOH CBS3M. Honnsle
KPUCTA/NINYECKHE PEIIETKHA U CBOMCTBA BEUIECTB C TaKMM CTpocHHeM. MeTajinieckas XHMH'1eCKasd
CBSI3b KaK OCOOBIH BHMJl XMMHYECKOH CBS3H B META/UIAX M CIUIaBax. Ee OTIMYME OT KOBAICHTHOH M
WOHHOI CBsi3eil M CXOACTBO ¢ HUMH. CBOWCTBA METAUINYECKON CBA3H. MeTa/lTH4eCKHE KPUCTATHIECKHE
pElICTKH ¥ CBOMCTBA BEIIECTB C TAKMM CTpOocHHeM. Bojopoiamasi xuMudecKas cBsish. MexaHH3M



TCPMOXHMHYECKHE). BeposiTHOCTL NpoTekaHHAs XMMHYeCKMX peaxkumil. BHyTpeHHAs dHeprus,
oHTaNbNHA. TernnoBoit a¢dekT XUMUYECKHX peakumii. TepMoXuMHueckhe ypaBHeHHs. CTaHIapTHbIE
OHTANBIMHM DPEaKUUH M 00pa3oBaHMs BEILECTB. 3akoH [ecca M CIENCTBHA, BBITEKAIOIIHME M3 HETO.
Outponus. DHeprus I'mb6ca — KpHTEpHil HANPaBICHHOCTH XUMHYECKHX DPEAaKIMil B 3aKpBITHIX
cucreMax. CkopocTs XuMHM4YecKkoil peakumu. [lonstHe o ckopoctu peakuuu  CKOPOCTH TOMO- H
FeTePOTreHHON peaklui. DHeprus akTUBALMH. PAKTOPBI, BIUAIIME HA CKOPOCTH XHMHYecKoii
peakuun. Ilpupona pearupylommx Bemects. Temneparypa (3akoH Baut-T'odda). Konuenrpauns
(OCHOBHOH 3aKOH XMMHYECKOH KMHeTHKH). KaTanusaTops! W KaTanus: romMo- M reTepoTeHHBIH, HX
MeXaHH3Mbl. DEpMEHTBI, MX CpaBHEHHE C HEOPraHHYECKMMHM KaTalu3aropamu. HIHruGuTOpHl M
KaTATUTHYCCKUE  sibl. 3aBHCMMOCT CKOPDOCTH PEAaKLMH OT MOBEPXHOCTH COINPUKOCHOBEHHS
pearupylonmx BewecTs. OOpaTHMOCTE XHMHYECKHX peakuuii. XuMuueckoe paBHoBecHe. [IoHsATHE O
XMMHYECKOM paBHOBECHH. PaBHOBeCHBIE KOHUEHTpalUHH. JJHHAMHYHOCTH XMMHYECKOTO PAaBHOBECHS.
KoncranTa paBHOBecus. DakTopsl, BIMAIOLIME HA CMELICHHE PAaBHOBECHS: KOHLEHTpalMs, JaBJeHHUeE,
temneparypa. IIpunuun Jle llatense.

Ilonusitne o pacTteopax. ®u3uKo-XMMHYECKast IPUPOJIA PACTBOPEHHS U PacTBOpoB. B3auMoneiicTene
pacTBOpUTENs M pacTBOPEHHOro BewmecTBa. PactBopumocts BewectB. Crnoco6bl  BeIpaXeHHA
KOHLCHTPAUHUHU pacTBOPOB. MAaccoBas J[OJii pACTBOPEHHOrO BeIeCTBAa (NPOLEHTHAsA), MOJIApHasd,
MOJIJIbHAsA, HOpPMallbHas. Teopusi 3JeKTPOIHTHYECKOH AMCcOUMAMH. MexaHH3M JHCCOLMALIMM
BEILECTB C pa3IiYHBIMH BUIaMH XMMHUYECKOH CBs3H. BKJlag pycCKHX y4eHBIX B pa3BUTHE MPEACTaBICHUH
00 anekTponMTHYeCKOH auccounanuu. OCHOBHBIE TIONOKEHHS TEOPHM  3IEKTPOJMTHYECKOMH
aucconrauuu. CTENneHb 3JIEKTPOIMTHUECKOH AHcconMauuu U (akTophl ee 3aBHCHMOCTH. CUIIBHEBIE H
cpenHue 3neKTpoauThl. KoHcTaHTa auccoumaunu. uccounanus Boasl. IoHHOe MpoM3BEAEHHE BOJIBI.
Bonoponusiii nokasarens. Cpefa BOJHBIX DPAacTBOPOB JJIEKTPOJNMTOB. Peakuuu oOMeHa B BOJHEIX
pacTBOpax 3J€KTpoauTOB. I'maponun3 xak oOMeHHBIH npouecc. HeoOpaTUMbIit r’HAPOIH3 OpraHH4eCKUX U
HCOPraHMYECKHX COCAMHEHHH H €ro 3HaueHHE B MPAKTHYECKOH AEATENbHOCTH 4enoBeka. QOpaTHMBIH
rugponu3 coner. CryneHuatelii rugponus. IlpakTudeckoe mNpUMeHEeHHe ruaposu3a. [mapomus
OpPraHH4eCKHX BEIIECTB: OE/NKOB, XHUPOB, YTIIEBOAOB, MOMHMHYKICOTH0B, AT® u ero Gmosoruueckoe u
[pakTH4ecKoe 3HayeHHre. OMblIeHUE XHUPOB. Peakuus stepudukanu.

OKHCIHTeILHO-BOCCTAHOBUTEIbHBIE peakuud. OTiMuHe OT peakuuid HOHHOro oOMeHa.
BoccranoButenu H  okucnauTenu. OKHCIEHHE M BOCCTaHOBJIEHME. 3aBUCHMOCTh OKHCIHUTEIBHO-
BOCCT2HOBHTENBHBIX CBOHCTB aTOMOB M IPOCTBIX BEIIECTB OT [1OJIOKEHHS 00pa3yonMX UX 3JIEMEHTOB B
nepuoauueckod Ttabnuue [. U. MenpeneeBa. BaxHeimme OKUCIMTENH M BOCCTAaHOBHUTENH.
BoccTaHoBUTeNbHBIE CBOHCTBA METAJUIOB — MPOCTHIX BelecTB. OKUCINUTENbHBIE U BOCCTAHOBUTEILHBIE
CBOMCTBa HEMETAJUIOB — IIPOCTHIX BEIIECTB. BOCCTAaHOBUTENbHBIE CBOHCTBA BELIECTB, 0Opa30BaHHBIX
3NIEMEHTaMH B HU3LIEH (OTpULIAaTEeNbHON) cTeneHH OKUcIeHHA. OKUCIUTENbHbIE CBONCTBA BELIECTB,
00pa3oBaHHBIX JJIEMEHTAMH B BBICIIEH (IIOJIOXXHUTENBHOM) CTENeHH OKUcIeHUA. OKUCIMUTEIbHBIE U
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA BEILECTB, OOpa30OBaHHBIX JJEMEHTAMH B IIPOMEXYTOYHBIX CTEMEHAX
okucneHus. Knaccupukanus OKHCIHTETLHO-BOCCTAHOBUTEIbHBIX peakuHi. PeakuiMu MexxaToMHOro
H  MEXMOJIEKYJIAPHOIO OKHCIEHHA-BOCCTAHOBJIEHHA. Peakuuu BHYTPUMOJIEKYJSIPHOTO OKHCIIEHMA-
BOCCTaHOBJIEHHA. Peakiu¥ CaMOOKHCIEHHSI-CAaMOBOCCTaHOBJIEHUA (IHCIIPONOPLUOHHPOBaHMA).MeToas!
COCTaBJICHUS YPAaBHEHHUH OKMCIHMTEIHHO-BOCCTAHOBHTENBHBIX peakUUi. MeToa 3/1eKTpoHHOTo HanaHca.
Meroa nonypeakuui, HAM METOA SJIEKTPOHHO-HOHHOro OanaHca. BiusaHue cpeabl Ha NPOTEKAHHE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  mporeccoB. CBOHCTBA OPraHHYECKHMX BEILIECTB B CBETE
OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX — mpoueccoB. Merox Tapcus.  CocTaBieHHe — ypaBHEHHIA
OKHCJIMTENIbHO-BOCCTAHOBUTENBHEIX PEaKIMi C y4YacTHEM OpPraHHYECKHX BEIUECTB. JIEKTPOJIU3
pacraBoOB M BOAHBIX PAacTBOPOB 3JEKTPONHUTOB. [Ipoueccel, MpoHcXondiuue Ha KaTode W aHOAe.
VpaBHEHHSI 3IEKTPOXMMHUYECKHX TMPOLIECCOB. JJEKTPOJNM3 BOJAHBIX pPacTBOPOB C HHEPTHBEIMH
JNIEKTPOAaMH. ODJIEKTPOJH3 BOOHBIX pacTBOPOB C pacTBOPHMBIMH 3nekTpojaMH. IIpakTHyeckoe
MpHUMEHEHHE JJIEKTPOIH3A.



npusHakaM. IliacTmMaccel nonMMEpH3aHOHHOrO (MOJM3THIIEH, MOMUIIPOMHIICH, MONMBUHUIXIIOPUI) U
NOJIMKOHJCHCAMOHHOrO  ((peHomodopManpaernanbie) mnonyudenus. Kaydyykm HarypanbHeli U
cuHTeTHYeckHe (OyTaaMeHOBBIH, H30MPEHOBBIN, OyTaaueH -CTHPOIbHEI ). CTepeoperymapHocTs. PesuHa.
BoslokHa, HX KiIacCHQUKALUUA 1O IMPOHCXOXKAECHHIO (PacTUTENBHBIE W JXHBOTHBIE) M IONYYEHHIO
(uckyccTBeHHBIE M CHHTETHYECKHE). OTOeNbHBIE TPEACTABUTENH, HX CBOWCTBA U IIPUME HEHHE.

buonoinmepspl. Benakn, uX nepBHYHAs, BTOpPUYHAS, TPETHYHAsS M YETBEPTHYHAA CTPYKTYpHI,
6uosnornyeckas pons. [losiMcaxapuabl: KpaxMall H LEIUTIONO03a, UX CPABHEHHUE 110 CTPOEHHUIO, CBOMCTBAM,
OHMONOrMYECKOH PpOJH M TNpPUMEHEHHI0. [JIMKOTE€H, [OEKCTPHHBI, XHTHH, HX OHOJOrHYecKas
poib. Hyknennosbie kuciaorni: JIHK u PHK. Hx cTtpoenmne u Ouosornveckas ponb. Bumst PHK.

Cpasnenne JIHK n PHK no crpoenuro HykneoTuja, noauMepHO#t Lienu U 3HAYEHHIO B GHOCHHTE3e Oenka
U Nepejaye HacleACTBEHHBIX CBOMCTB OpPraHH3MOB.

JducnepcHpie cucremMbl. Kinaccuukauus JUCMEPCHBIX CUCTEM B 3aBHCHMOCTH OT arperatHoro
COCTOSIHMA IMCHOEPCHOHHOH cpeabl M aucnepcHoH ¢aspl, a Takxke IO pa3Mepy HX 4YacTHIL.
['pyboaucnepcHble CHCTEMBI: IMYIBCHH H CYCIIEH3HH. TOHKOAUCIIEPCHBIE CHCTEMBI: KOJUIOMIHBIE (30JIH H
relI) 1 HICTHHHBIE (MOJIEKY/IAPHbIE, MOJIEKYJIAPHO-UOHHbIE U HOHHBIE). DddexT Tunnani. Koaryniauus B
KOJIJIOUIHBIX pacTBopax. CuHepe3uc B reisix. 3HaYeHHe AHCHEPCHBIX CHCTEM B JXKMBOH M HEXXHBOH
NpHUpOJIE U NPAKTHYECKOH J>KM3HUM 4YENnOBEeKa. OMYIbCHHM U CYCIIEH3WH B CTPOUTENLCTBE, NMHILEBOH M
MEIMIMHCKON MPOMBIIUIEHHOCTH, MEOHIIMHE M KOCMETHKe. DbHOIOrMyeckue, MEIHUIHMHCKHE U
TEXHOJIOTHYECKHE 30/1M. 3JHAa4YeHHE refell B OpraHU3alMU XHBOH MaTepuH. buomoruueckue, MUIIEBLIE,
MEIMUMHCKHE, KocMeTHdeckue renu. CuHepesuc kak (akTop, ONpeAenAlOlMi CPOK TIOAHOCTH
NpPOAYKLHMH Ha OCHOBE rejiei. CBepThIBaHHE KPOBH KaK OHONOrMYECKHH CHHEPE3HC, €ro 3HaYCHHE.

Hemoncmpayuu. Konnekuuu mnjgacTMacc, KayyyKOB, BOJIOKOH, MHHEPAJIOB H TOPHBEIX IIOpOJ.
MuHepanbHOe BOJIOKHO acOecT u m3genusas u3 Hero. Mogenu monekyn 6enkos, JJHK, PHK. Buast
JUCIIEPCHBIX CHCTEM M MX XapaKTepHbIC NMpu3HakH. [IpoxoxaeHue nydya CBeTa 4epe3 KOJUIOMAHBIE H
UCTUHHBIE pacTBOphl (3¢dext Tumpans). Moaenn CTPpYKTYpHBIX M NPOCTPaHCTBEHHBIX H30MEPOB.
BzauMHoe BIIMsAHHE aTOMOB B MOJIEKYJIE TOJIYOJia HJIH Q)eHona.

Jlabopamopnwiii  onwim. MsrotoBieHue Mojened  CIPYKTYpHBIX M IPOCTPAaHCTBEHHBIX
n3oMepoB. O3HaKoMIIeHHE ¢ 00pa3liaMH IUIaCTMAcC, BOJIOKOH, Kay4yKOB, MHHEPAJIOB M TOPHBIX MOPOX.
[TpoBepka MiacTMacc Ha 3JIEKTPHYECKYIO IIPOBOANMOCTD, TOPIOYECTh, OTHOLIEHHE K PACTBOPaM KUCIIOT,
wenoyed U okucnautened. CpaBHeHHE CBOMCTB TEPMOPEAKTHBHBIX M TEPMOIIJIACTHYHAIX IJIACTMACC.

Ilpakmuyeckaa paboma. Pelnienue 3KcnepUMeHTAILHBIX 3a4a4 «Pacno3naBaHde mjacTMacc H
XUMHUECKHUX BOJIOKOH»

Tema 3. XUMHYECKHE peaKLMH

Knaccupuiauusi XMMHUECKHX PeaKlnii B opraHnyeckoii n Heopranuieckoi xumuu. IlonsTue o
XHMHYECKOM peaklMH, ee OTIHYHE OT sAepHOH peakuuM. Peakuuu, HAyIHE 0e3 H3MEHEHUd
KaueCTBEHHOTO COCTaBa BELIECTB: AINIOTPONHM3aMA ¥ M30MepH3aLusa. Peakiny, uayume ¢ H3MEHEHHEM
KAYeCTBEHHOTO COCTaBa BEIIECTB: MO YHMCIY H XapakKTepy pearHpylolux H o6pasylromuxcs BeLIeCTB
(pasnoXkeHHe, COSAMHEHME, 3aMelleHHe, peakuud oOMeHa), MO H3MEHCHHIO cTereHel OKHCICHHS
91eMeHTOB  (OKHCIIHMTENIbHO-BOCCTAHOBUTENBHEIE M HE OKHCIHTENBHO-BOCCTAHOBUTENIBHBIE); T10
TennosoMy 3¢dekTy (3K30- U IHAOTEPMHYECKHE); IO dase (TOMO- U reTeporeHHsIe); 10 HaPaBJICHHIO
(oOpatumble U HeoOpaTHMBIE); 110  HCIONB30BAaHHIO  KaTaJlU3aTopa (KaTaUTHYECKHE H
HEKaTaJMTHYECKHE); MO0 MeXaHU3My (paJuKalbHBIE, MOJEKYIAPHBIC, MOHHbIE); MO BHAY IHCPIHH,
HHULUHPYIOLIEH peaKIuio (boToXxuMHYECKHE, panuallMOHHEIE, 3JIEKTPOXUMHYECKHE,



Pacuer M3MeHEHHs 3HTPOIINH B XHMHUYECKOM IIPOLIECCE.
Pacuer n3amenenus snepruu ['u66ca peakuum.

Pacyer maccel unM o00beMa pacTBODEHHOIO BEIECTBA M DAcTBOPHTENS UIs HPHUTOTOBJIEHHUA
ONpe/eNiCcHHOM Macchl MM 00beMa pacTBOpa C 3aJaHHOH KOHIIEHTpauuedl (MaccOoBOH, MOJADHOI,
MOJISUIBHOIM ).

Tema 4. BemiecTBa H HX CBOlicTBa

Knaccnpnkauusi HeopraHmyeckux BewrecTB. [IpocTele W cnoxuble Bemectsa. OKCHABL, HX
knaccuduxanma.  [HApoxcHABl  (OCHOBAaHMA, KHUCIIOPOACOAEpXAaUlMe  KUCIOTHI, aMQoTepHble
ruapoxcuapl). Kucnotel, ux knaccubuxanus. OcHoBaHus, ux kiaccuoukanus. Coiau CpeaHue, KUCLIE,
OCHOBHBIE H  KOMIUIEKCHbIe. Knaccuduxanusi opraHM4ecKHX BeLIECTB. YIJIEBONOPOALl U
KnacCHMKalM BELIECTB B 3aBUCHMOCTH OT CTPOEHHMs YriepoaHOod uenu (anudaTHuyeckue u
LIMKIMYECKHE) M OT KpaTHOCTH cBa3ell (penenbHBle M HeNpeOeabHEBIE). | 'OMOJIOTHYECKHH P
[Ipon3BoaHble yriaeBOJOPOAOB: raloOreHaKaHbl, COUPTHI, (HEHONBI, aNbACTHIBl U KETOHBI, KAPOOHOBEIE
KHMCIOTBI, IIPOCTBIE M CJO0XHbIE 3QUPBI, HUTPOCOEAUHEHHS, aMUHbI, aMUHOKHUCIIOTHI. Oxcugel u
aHruapuabl kapbonoBbix Kucaot. HeconeoOpasyronme u coneobpasyroime oxkcuabpl. KucnotHbie
OKCHIbl, WX cBoiicTBa. OCHOBHbIE OKCHIbl, MX CBOiicTBa. AMQOTEpHBIE OKCHIBI, MX CBOHCTBA.
3aBHCHMOCTh CBOICTB OKCHIOB METAaUIOB OT CTENEHH OKHMCIEHHS MeTajlla. AHIMApHIB! KapOOHOBBIX
KHCIIOT, UX TMOJlyYeHHe W cBoicTBa. KHeI0ThLI opraHMueckue U HeopraHu4veckue. Kucnorsl B cBere
TeopuH anekTponuTHueckoit quccourauuu (TA/). Kucnors JIstonca. Knaccudukanuus opraHnueckux 1
HeopraHu4eckux kucioT. Obume cBOHCTBa KMCIIOT: B3aHMOJCHCTBHE OPraHMYECKUX H HEOPTaHHYECKHX
KHCIOT C METaJUTaMH, OCHOBHBIMH U aM(MOTEPHBIMH OKCHJIAMU M T'HAPOKCHAAMH, COISIMH; 00pa3oBaHHe
CITOXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTE KOHIICH TPHPOBAHHOM CepHOit 1 a30THOH kucnoT. OcobeHHOoCTH
CBOMCTB YKCYCHOI1 U MypaBbHHOH KHCIOT. OCHOBAHHSA OpraHu4YecKHe H Heopranu4yeckune. OCHOBaHHUA
B cBere Teopud snekrponutadeckoi muccoumauuu (T3M). OcnoBanus JIeiouca. Knaccudukanus
OPraHMYECKUX M HEOPraHMYECKUX OCHOBaHMH. XHMMHUYECKHE CBONCTBA LIENOYEH M HEPACTBOPUMBIX
ocHoBaHU#. CBOWCTBa OECKHCIOPOJHBIX OCHOBAHMH: aMMHMaKa U aMMHOB. B3aMMHOE BINAHHE aTOMOB B
MOJIEKyJIE aHWIHHA. AM(OTEpPHBbIE OpraHMYecKHe H HeOpraHHYecKHe coelMHeHMs. AMPOTEPHOCTH
OKCUJOB M THIPOKCHIOB IIEPEXOAHBIX METAIUIOB: B3aUMOJACHCTBHE C KHMCIOTaMM H ILICJIOYAMH.
AMQOTEpHOCTh KUCIIOT: B3aUMOJEHCTBUE aMHHOKHUCIIOT CO ILENOYAMH, KMCIOTaMH, CITUPTaMH, OJHa C
Apyro#i (o6pasoBanue MNOJMIENTHAOB);, 0OpasoBaHHe BHYTpeHHeH comu (OumonsapHoro uona). Coun.
Knaccuduxamus 1 XHMUYeCKUe CBOICTBa conel. OCOOEHHOCTH CONEH OpraHMYECKMX H HEOPTaHUYECKU X
KHCJIOT. XapaKTepHbIE CBOMCTBA COJEH OPraHMYeCKUX KUCIIOT: PEaKI[HH JeKapOOKCHIMpoBaHus. Meuia.
XKecTkoCTh BOABI H CIOCOOBI €€ YCTpaHEHH.

I'eHeTHYecKasi CBA3b MeXIAy KJACCAMH OPraHMYeCKHX M HEOPraHHYeCKHX CoelMHeHMI.
TTOHATHA O TEHETHYECKON CBA3M W T'EHETHYECKMX pAax B HEOPTaHWYECKOH M OPraHWYECKOH XMMHH.
Tenernueckue psaapl Merawia (Ha NpUMepe KalblMA M JKene3a), HeMeTaulia (Ha IpuUMepe cepel H
KPEMHHU3), IEPEXOAHOro 31eMeHTa (Ha npuMepe LUHKa). ['eHeTnuyeckne psabl U IeHETHYECKas CBA3b B
OPraHHYEeCKOM XMMHUH (Ha IpUMepe COeJHHEHHH ABYXaTOMHOrO yrieposa). ExnHcrBo Mupa BelecTs.

Jemoncmpayuu. Komnexuns «Knaccudukauus HeopraHMIeCKHX BENIECTBY ¥ 00pa3ibl IpeACcTaBUTeNeH
knaccoB. Komrekuus « Knaccugpukanus opraHHYecK X BELECTB» U 06pasilsl IPEACTaBUTENEH KIIacCOB.



Hemoncmpayuu. Ilpepamenne kpacHoro gocdopa B Genblii, Kucaopoaa B 030H. Mozenu OyraHa u
u3obyrana. IlonydyeHne Kucnopoaa U3 NMepokCHIa BOJAOPOAA M BOABI, AeTHApaTalu g TaHosa. Llemoyka
npespamenui P [J P2Os U HiPOs; cBoiicTBa yKCycHOM KHCIOTHI; peakiiuy, uayume ¢ o0pasoBaHHEM
OCajKa, rasa M BOJBI; CBOMCTBA METALUIOB, OKHMCICHHE albJETHJAa B KHCIOTY H CIIMpPTa B albACTHI.
Peakuuu ropeHus; peakuuy 3HAOTEpMHYECKHE HA MPHUMEpPE PEaKLH U Pa3IoKeHUs (3TaHoNa, KaTMHHON
CENUTPEI, OUXpoMaTa aMMOHHS) H 9K30TEPMHUECKHE Ha IIPHMepe peakuii coequuenus (obecupedrBaHme
OpoMHOI1 BOABI M pacTBOpa MepMaHraHaTa Kajius 3THUIICHOM, rallieHue U3BecTH U Ap.). Bzaumoneiicraue
UMHKa C PacCTBOPAaMM COJIAHOH M CEpHOM KMCJIOT IIPH pa3sHBIX TEMIEPaTypax, pasHbIX KOHIEHTpaLHAX
COJNIAHOM KHCJIOTHI, pa3j0oKE€HHE IIEPOKCHAAa BOJOpOAa ¢ IoMouplo okcuaa Mapranua(lV), karamasel
CBIPOTO MsCa M ChIporo Kkaprogens. BsauMozaeiicTBHe HMHKA, IOBEPXHOCTH KOTOPOTO pa3luyHa
(MOpOIIOK, MBLIL, IPaHyJIBl), C KUCIOTOH. Monens kunsmero cnos. CMellleHHe paBHOBECUS B CHCTEME
Fe** + 3CNS- 2Fe(CNS)3; OMBIJICHHE >XHPOB, PEaKIUU ITepHU(PUKauU. 3aBUCHUMOCTh CTENEHH
3NEKTPOJIMTHYECKOH IHCCOLMAIMM YKCYCHOH KHCHOTHI OT pasbapnenus. CpaBHeHue cpoiictB 0,1 H

PacTBOPOB CEpHOM U CEPHUCTOH KHCIIOT, MypaBEUHOM U YKCYCHOH KHCIIOT, THAPOKCHUIOB JIMTHSA, HATPHA
U Kanus.

CpaBHEHHME DJ/IEKTPHYECKOH IPOBOAMMOCTH pAcTBOPOB OJJIEKTPOIMTOB. (CMelleHHE DPaBHOBECHS
aucconHanuu ciaabeix kucnoT. MHaMKaTopsl H M3MEHEHHE HX OKPAcKH B pa3HbIX cpenax. CepHOKHCIBINA
U (EpMEHTAaTHBHBIH THAPOIMU3 yrieBoAoB. I'maponu3 xapGoHaTOB, CyNb(paTOB ¥ CHIIMKATOB LIETOYHBIX
MeTaJU10B, HUTpaTa cBMHLOA(I]) mu 1uHKa, XI0pyIa aMMOHHUSL.

Boccranosnenue nuxpomara kanus UMHKOM. BoccraHoBnenne oxcuaa meau(ll) yrnem u BoaopoaoM.
BoccTaHOBIEHHE AMXpOMaTa Kajaus 3THI0BBIM cliHpToM. OKHCIUTENIbHbIE CBOMCTBA a30THOM KHCIIOTHI.
OxucnuTelbHBIE CBOMCTBa AUXpoMaTa kanusa. OKUCIeHHEe albJeruja B KapOoHOBYIO KHCIOTY (peakLus
«cepebpsHOro 3epkana»). DiekTponus pactBopa xinopuza meau(Il).

JlaGopamopusie onvimel. Ilonyvenne KUCIOPOJAa pazloXeHHWEM IEPOKCHAA BOAOpoja M (MiH)
nepMaHrasarta kanus. Peakuuu, uaymue ¢ o6pa3’oBaHUEM OCaJiKa, ra3a WM BOJBbI, UL OpPraHHYECKUX U
HEOPraHMYECKHX KUCNOT. XapaKTep JUCCOLHALMY Pa3InIHbIX THAPOKCHI0B. B3anMoaencTB e METAIOB
C HEMETAIaMH, a TaKXe C PacTBOPaMM COJNEH M pacTBOpaMM KHCIOT. B3auMopeHCTBHE CEpHOH H
a30THOM KUCHOT ¢ MeAplo. OKHCIMTENbHBIE CBOMCTBA IEPMAHIaHaTa Kallks B Pa3IYHBIX Cpeax.

Hpakmuueckue pabomui. «CKOPOCTh XMMHYECKHX peakuuii» . « I'maponums», «llomydeHue,
cobupaHue H pacrio3HaBaHUE ra30B»

Pacuemnoie 3adauu Pacuer tennosoro 3¢¢dexra 1o JaHHBIM O KOJIIMYECTBE OAHOIO M3 y4YaCTBYIOILHUX B
pEaKUHH BELIECTB M BhIACAUBLUCHCS (TOTJI0ILEHHOMN ) TEMIOTHI.

BhIuHCIEHHA MO YpaBHEHHAM, KOTAA OAHO M3 BEIECTB B3STO B BHJE pPAacTBOpPa OMpPEAENCHHOM
KOHLIEHTpaIlKH.

BrruncieHus mo YpPaBHEHHAM, KOrJa OAHO HJIM HECKOJIBKO BEIICCTB B3ATHI B H30BITKE.

BrelyMciieHHe Macchl MM oObema IpoAyKTa peaklMHu II0 M3BECTHOH Macce WU 06’LCMy HCXOAHOTO
BCIIECTRA, COACPXKALIETO ITPUMECH.

OHpCIICHCHHC BBIX0Ja IPOAYKTa pCaKIIHH OT TEOPECTHYECKH BO3MOXHOIO.

Pacuer sHTanpnuMn pE€aKnuu.



LLIeHO‘iHBIC MCTaJlJIBI. 06111215{ XapaKTCPUCTHKA NOArPYIIIIHL. Dusndyecke U XHMHYECKHE CBOMCTBA
JINTUS, HATPUA U KaJIH4. Hx NOJTYYCHHC H IPUMCHCHHE, HAXO0XIECHHUE B IIPUPOJIE. OKCI/I}IBI H TICPOKCHABI
HAaTpHUA U Kajlusl. Enxue MCI0o4Yn, UX CBOﬁCTBa, NONYUYCHHUEC U IIPUMECHCHHUC. Conu menoYHBIX MET allIoB.
Pacno3HaBaHHe KaTHOHOB HaTpUA U KaJIUs.

UJ,enquO-aeMeanHe MCTaJJIbI. 06111851 XapaKTCpHUCTHKA IIOAIPYIIILL. du3nyueckrue M XHUMHYECKHE
CBOICTBA MarHus u KaJIbLidA, HX TMOJIYyICHHE H IPUMCHEHHUEC, HAX0XKICHHE B IIPUpOJE. Conu Kanpnus u
MarHus, UX 3HaQ4YCHHUE B IIPUPOJC H XXH3HH YCIIOBEKA.

AnoMUHHH, €ro ¢u3MYecKHe H XHMUYECKHE CBOMCTBA, NOJydYeHHE M NPUMEHEHHE, HAaXOXICHHE B
npupoze. AJTFOMOCHIHKATEI. AM(OTEPHOCTh OKCHAA U rHAPOKcHIa anoMuHus. CoJM allOMHHHSL.

[lepexomusie s1meMeHTHl (cepeOpo, Melb, LHHK, XpPOM, PTYTh, Mapradel, »eje30), 0COGEHHOCTH
CTPOCHHs aTOMOB, (QU3HMYECKHE M XMMHYECKHE CBOMCTBA, MOJyYeHHE M NpHMeHeHue. OKCHIBI H
THAPOKCHABI 3THX METAJLIOB, 3aBUCHMOCTh X CBOMCTB OT CTENICHH OKHCIEHHS dJIeMeHTa. Baxueimme
COJM NEPEXOAHBIX 31€MEHTOB. OKUCIHUTE/IbHBIE CBOMCTBA CONIEH XpOMa M MapraHila B BLICILEH CTENEHH
okHcneHns. KoMIexcHbIe COeIUHEHN TEPEXOAHbIX JIEMEHTOB.

OO6mue crmocobsl nomyuenus MeramioB. Ilonstue o Meramnypruu. CrniaBbl (YEpHBIE M IBETHEIE).
ITpon3BOACTBO UHYTyHA M CTaJIU.

Hemoncmpayua . Moaenu KpUCTAUIMYECKUX PEIIETOK METauIoB. KomeKius MeTaaloB ¢ pasHbBIMU
dusnyeckumMu cBoiicTBamu. B3aumopeidcTBME JIMTHS, HATPUs, MarHus M >Kene3a C KUCIOPOIOM,;
ILEJIOYHBIX METAJIOB ¢ BOAOH, cupTamu, GEHONOM; LIMHKA C PaCTBOPaMH COJISHOH M CEpHOM KHCIOT;
HaTpHs C CepoH; allOMUHHUS ¢ HOJIOM; XeJle3a C pacTBOPOM MEIHOr0 KyIopoca; allloOMHHHS C PaCTBOPOM
enkoro Hatpa. OKcHABI M THAPOKCHIB! XpoMa. Koppo3usa MeTanoB B 3aBHCUMOCTH OT YCIOBHH. 3ammTa
METAIZIOB OT KOPpO3uH: 00pa3lbl HepKaBeeK, 3aUIUTHBIX NMOKphITHH. Kommeknus pyn. DnekTponus
pacTBopoB coneif. Mozenmu KpucCTallIMYecKHX pelIeToK Hoja, anMasa, rpadurta. Aiuorponus gocdopa,
ceprl, KHcnopo/a. BzanMoaercTBHe BOJOpOa ¢ KUCIOPOIOM, CypbMBI C XJIOPOM, HaTPHA C HOJIOM, XJlopa
¢ pactBopoM Opomuja Kajiks, oOpaslibl XJIOPHOW U CEpOBOIOPOAHOM BOAbl; obecriBeunBaHue OpOMHOM
BOJIbl 3TUJICHOM HJIH alleTHJICHOM.

Jlabopamopusie onvimbli. O3HakoMIeHHE ¢ oOpaslaMM IpPEACTaBUTENCH KIacCOB HEOPraHHYECKHX
BemecTs. O3HakomiIeHHe ¢ oOpa3uaMd TPEICTaBUTENEH KJIacCOB OpPraHMYECKHMX BELIECTB.
Osuakomienne ¢ komnekiueit pya. Ilomyudenue u cBoicTBa kucnopoga. Ilomydenme M cBokcTBa
Bojgopoaa. ITony4yeHHe IIACTHYECKOM cepbl, XUMHYECKHE CBOHCTBA cephl. B3auMoaeliCTBHE METAILIOB €
pacTBOpaMM KHCIIOT M cojicii. IlonydyeHHe H CBOHCTBa yriekucnoro rasa. CBOHCTBa CONAHOH, CEpPHON
(pa36aBieHHON) ¥ YKCYCHOH KHMCIOT. B3amMozeiicTBHe I'MIPOKCHJA. HATPHA C CONAMH: CyabhaToM
meau(I) u xnopuaom ammonus. Pasnoxenue ruapoxcupa memu(ll). Ilomyuyenme um amborepHble
CBOICTBa TMAPOKCH/1a ATIOMUHHUA.

Tema 6. XumMus B XKH3HH 00lIecTBA

XHMMHSI ¥ POU3BOACTBO. XHUMHYECKas MPOMBIIIJIEHHOCT H XUMHUYECKHE TEXHOJIOTHH. Cripbe g
XMMHYECKON MPOMBIIUIEHHOCTH. Boja B XMMHYECKOH MPOMBIIUIEHHOCTH. JHEPTHs UL XHMHYECKOr o
npou3BoAcTBa. HaydHble NMPUHUMIBI XHMHYECKOrO NPOHM3BOJACTBA. 3alllMTa OKPYXKAIOIUEH cpelbl H
oXpaHa TpyJa Ha XHMHYECKOM NpOM3BOACTBE. OCHOBHBIE CTaJMH XUMHYECKOTO IPOH3BOACTBA.
CpaBHeHHE NPOU3BO/ICTB AMMHaKa U METAHOJIA.

XHuMHA B CeJIbCKOM Xo3s1iicTBe. XHMMH3alHs CEIBCKOTO X035HCTBA U €¢ HalpaBJicHus. PacTeHUs U
no4Ba, nouseHHsd nornomarommi kommieke (ITIK). Yaobperus u ux knaccudpukauus. XuMHIECKHE
CpeJCTBA 3allMTHl pacTeHHii. OTpHUIaTeNbHbIE MOCTEACTBHS IIPUMEHEHHS NECTUIIMAO0B K 60pB6a ¢ HUMH.
X¥MH3aLHs )KUBOTHOBO/ZCTBA.



Hpaxmuuecxue paﬁomu. «Pemenue SKCIICPUMCHTAJIBHBIX 3axad I1o HCOpI‘aHI/I‘leCKOﬂ XHMHHNY,

«Pemenue OKCNICPUMEHTAJIBHBIX 3adad II0 opraanecxof»‘x XUMHHW», «'eHeTHYECKAsA CBA3b MCXIY
KJIaCCaMH HCOPTraHHMYCCKHUX H OPTaHHYECKHX COeTMHEHU

Tema 5. Metajliibl 1 HeMeTaLJIbI

XapakTepHble XMMHUUYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB H OCHOBHBIX KJIACCOB HEOPraHHMYECKUX
COEIUHEHUH.

Bonopon. Ilonoxenue Bomopona B Ilepmonmueckoil cucreme. M3omonsi 800opooa. CoenMHEHHS
BOJOpOAA ¢ MeTalIaMd U HeMetalaMu. Boga. XectkocTs Bobl U criocoObl ee ycTpaHeHus. Tsbxenas
BOJA.

[anorensl. OOmas xapakrepucTuka noArpynnsl ragorenoB. OcobeHHOCTH xuMHH  ¢TOpa.
[anorenoBomoponel.  Ilomyuenwe  ranoreHoBogopomoB. IloHATHE O  LENHBIX  PEAKLHAX.
[anoreHoBoAOpOAHBIE KHCIOTH U HX COJIM — ranoreHupl. KadectBeHHas peakuys Ha raloreHud-HOHBL.
Kucnopoacoaepxauue coeIMHEHUS XJI0pa.

[TpuMeHeHHE raloreHoB U UX BaXKHEUIIMX COEqMHEHHU.

KHCHOpOJI, €ro ('I)PISI/I‘{CCKI/IC M XHMHYECKHE CBOMCTBA, MNOJIYYCHHE H TNIPUMCHECHHUE, HAXOXKIECHHE B
nopuponae. AJIJIOTpOHI/Iﬂ. O3OH, €ro CBOHCTBa, NOJYYCHHE N NPUMCHCHHEC. Oxkcuael u NEPOKCHIHI.
HCPOKCI/II[ BOAOpOJa, €ro OKUCIUTCIIBHBIC CBOHMCTBA H NIPpUMCHCHHE.

Cepa. Annorponus cepbl. Puznyeckue ¥ XUMHYECKHE CBOHCTBA CEPbI, €€ MONYYEHHE U MPUMEHEHHE,
HaxoxzaeHne B mnpupopae. CepoBojgopos, ero ¢u3MyeckHe W XHMHYECKHE CBOHCTBA, INOJIYYEHHE U
puMeHeHue, HaxoxaeHne B npupoge. Cynsduasl. Oxcun cepel (IV), ero ¢pusndeckve 1 XHMHYECKHE
cBoiicTBa, monydeHue u npumeneHue. Okcup cepsl (VI), ero ¢usuyeckue U XMMHYECKHE CBOHCTBA,
nony4yeHue U npuMeHerune. CepHUCTas KUCIOTA U CyIb(uTE. CepHas KHCIIOTa, CBOHCTBA pa3baBIeHHOM
U KOHLEHTPUPOBAHHOMU CepHOM KUCAOT. CepHas KHCIOTa KaK OKUCIHMTEINb. cylbdarel. KagecTBeHHbIE
peakuUM Ha cynbPua-, cylbPUT- U CybPaT-HOHBI.

A30T, ero ¢pu3zuyecKue H XMMHYECKHE CBOHCTBA, MOJYyUYEHUE H NPUMEHEHHE, HAXOXKACHHE B IIPHPOJIE.
Hutpuasl. AMMHaK, ero ¢pu3HYecKHe U XHMHUYECKHE CBOWCTBA, ONy4YEeHHE U IPHMEHEHHE. AMMHaYHas
Boja. OOpazoBaHue uoHa amMoHuA. ColM aMMOHMS, MX CBOWCTBA, INONY4Y€HME H IPHUMEHCHHE.
KauecTBeHHas peakuus Ha HoH amMoHMs. Oxcun asorta (II), ero ¢pusnyeckne 1 XMMHYECKME CBOKCTBA,
nonydenue u npuMenenue. Okcux asora (IV), ero pusnyeckne 1 XMUMHYECKHE CBOWCTBA, MOIY4YCHHUE H
npumenenue. Oxcuy asora (III) u asorucras kucnora, okcua asora (V) u asoTHas kucnora. CBoicTBa
a30THOH KHCJIOTHI, €€ MOJIydeHue W npuMeHenue. HUTpatel, ux ¢usuyeckue H XMMHYECKHE CBOMCTBA,
MpUMEHEHHUE.

docdop. Annorpornus pocopa. CpoiicTBa, nolydeHne u mpuMeHeHue 6enoro u xkpacHoro docgopa.
dochun. Oxcuan docdopa (11T u V). @ocdopHsie kucnotsl. OpTodocdarst.

Yraepoa. Anmnotponus yriaepoga (anmas, rpadut, kapGuH, QymnepeH). AKTHBHPOBaHHBIX Yrojb.
Ancop6uus. CeoiicTa, nmomydeHue M npuMeHeHue yris. KapOunbl Kanpuus, aTIOMUHMA H Jicenesa.
VrapHbIii U YrJAEKMCIBIH rasbl, UX (QU3HYECKHE U XMMHYECKUE CBOWCTBA, MOJIYYCHME H NPUMEHEHHE.
YronbHas KMCI0Ta W ee conn (kapboHatel M ruapokapbonarsl). KauecTBeHHas peakuus Ha KapboHar-
HOH.

Kpemuwuii, annorponus, GpusHdeckHe H XHMHYECKHE CBOMCTBA KPEMHHS, MOTy4EHHE M TIPHMEHEHHC,
HaxoxaeHue B npupoe. Cunanst. Oxcua kpemuus (1V). KpeMHHeBbIE KHCIOTEI, CHIMKAThL. CHIMKAaTHAs
TPOMBIUUIEHHOCTb.

Brazopoonsie zasvi. Coeounenus 6nrazopooreix 2aszos. Ilpumenenue.



Kaneunapﬂo-Temaaneclcoe IVIAaHUPOBAHHE H OCHOBHBLIC BMJbI A¢ATC/ILHOCTH YH1all HXCH

CTpyKTypa TEMaTHUECKOTO IUTAHUPOBAHH IpeCTaBIeHa B TaOIHuHO# hopMe.

10 knacc, 175 yacoB ( S yacoB B HEAEMIO)

Ne ypoka, Tema

Bua nesiTeJbLHOCTH

Hara
npoBeneHus

Baenenne ( 10 uacoB)

1,2/1,2 IIpeamer
OpraHH4eCKOM XHMUH.

OpI‘aHYIquKIer BEIICCTRBA.

CpaBHUBATH IPEIMETHI OPraHUYECKOHN U
HEOpPraHHYECKON XMMHUHU. YCTaHABIMBATh
B3aMMOCBS3M OpraHHYECKO XMMHUU B CUCTEME
€CTECTBEHHBIX HAayK U €€ POJIb B XKHU3HM o0miecTBa

3,4 /3,4 Teopus cTpoeHHUA
OpPraHHYeCcKHuX
coeauHeHUH A. M.

bytnepora (§ 2)

OO6DBACHATH U3yUYEHHBIE [TO0XKEHHUS TEOPHHU
XxuMu4eckoro crpoenus A. M. bytieposa.
OTpaxkaTh Ha NHCbME 3aBUCUMOCTb CBOHCTB
OpraHU4YeCKHX COEAMHEHHH OT UX CTPOCHU Ha
npumepe uzomepoB. Habmoaats 1 onuceIBaTh
JEMOHCTPAIlHOHHBIH XUMHUYECKHH DKCIIEPUMEHT ¢
IIOMOILBIO POAHOTO A3BIKA U A3bIKA XHMHH

5/5 Ctpoenne atoma

yraepona (§ 3)

Pa3nuuare MOHATHS «IJIEKTPOHHAsA 060109Ka» U
«JIeKTpOoHHAs opbuTans». ONUCHIBATE
HopMaibHOE ¥ BO30OY)KIEHHOE COCTOSIHHSA aTOMa
yraepoja ¥ OTPaKaTh MX Ha MHCHME.
XapakTepu30BaTh KOBAJICHTHYIO H BOJOPOIHYIO
cBa3H. OOBACHATE MeXaHH3MbI X 06pa3oBaHus

6,7 /6,7 BaneutHsie
COCTOSHHS aToma

yriepona (§4)

YcraHaBIMBaTh COOTBETCTBUE MEXIY
BaJICHTHBIMH COCTOSIHASIMHM aTOMa yIjeposa 1
THIaMH THOpUAN3aIUU. OnpeaeiaTs 3aBHCUMOCTD
MEX/Iy FeOMeTpHel MOJIEKY/l OPTaHHYECKHX
CoeUHEHM U TUIIOM THOpHM3aId OpOUTalIEi B
MOJIEKYJIaX YTJIEBOAOPOJOB

8/8 Ypok-ynpaxxHeHue
no teme «Teopus
CTPOEHHUS OPTaHHYECKUX

coequHenuin A. M.

BytnepoBa»

CocTaBisATh CTPYKTYpHBIE GOPMYIIBI
YIJ1€BOIOPOAOB, ONPENENATh THII THOPHAM3ALIHY,
TIPOCTPaHCTBEHHYIO TEOMETPHIO PparMeHTOB
MOJIEKYJI YTJIEBOJOPOJOB.

9,10 /9,10
Teopernueckuii ceMHHap

«Teopus crpocHus

CHcTeMaTH3MPOBATh MOTyUEHHBIE 3HAHUS 110 TEME
«CTpoeHHe OpraHNYeCKHX BELIECTB»: COCTABIIATh
CpaBHHUTENbHbIE TAOIMIIBI IO THITY THOPH/U3ALHUH,
NPOCTPAHCTBEHHBIE MOJIENH YTIEBOAOPOIOB.
[IpuMeHSATH NOy4EHHbIE 3HAHHS TP




XuMHs M 3KoJIorHsa. XHMHMUECKOEe 3arps3HEeHHe OkpyxawueH cpensl. Oxpana rugpocdepsr or
XUMHUYECKOTO 3arpssHeHHs. OxpaHa MOYBBI OT XMMHHYECKOro 3arpssHeHHs. OxpaHa aTtMmocgepbl OT

XHMHYECKOT'O 3arpsA3HCHHI. OxpaHa (1)J'IOpLI H (bay}lbl OT XHMHUYCCKOI'O 3arpsA3HCHUS. Buorexuonorus u
FE€HHass HHXXCHEPH .

XHMHA M NMOBCeJHEBHAsA KHM3Hb 4dejioBeKka. JlomaiHsaa anTeka. Morole U YUCTALIME CPEACTBa.
CpencTBa 60ps6bl ¢ 65ITOBEIMH HaceKOMBIMH. CpeIcTBa JIMYHON TMTHEHBI K KOCMETHKH. X MMHA U [THILA.

MapKHpOBKa YIIAaKOBOK IMTHIIEBBIX U TUTUCHUYCCKHX MPOAYKTOB, pacum(bpoaxa 1 YMCHHUE HX YHMTaTh.
OKoJIorHA JKunina. XMMHUS M T€HETHKaA YelOoBeKa.

Hemoncmpayuu. Monenu npou3BOACTB CEPHOI KHUCIOTHI M amMMHaka. Komnekuuu ynoOpeHui u
nectuua0B. O6pa3ibl CpeACTB OBITOBON XHMHH U JIEKapCTBEHHBIX IIPENapaToB.

JlaGopamopnsie onvimer. 1. O3HakOMIIEHHE ¢ KOJUIGKIMAMH YAOOpEHHH U MECTHLHAOB.
2. O3nakomnenue ¢ obpasuamu cpeAcTB ObITOBON XUMUM M JIEKAPCTBEHHBIX [IPENapaToB.

2. VYvyeOHo-TeMaTHUYeCKOE ILIAHHPOBAHHE Kypca

10 knace
Ne Tema pa3nena KoaunyecTBo uacoB
n/n VYpoxos | IlpakTnyeckux | KOHTPOJIBLHBIX Hroro
1 Brenenne 10 - - 10
2 CtpoeHue u 17 1 18
Knaccupukanus
OpraHM4eCcKHUX
COCIMHEHHH
3 Peaxkuuu oprannyeckux 7 - - 7
COeAMHEHH
4 VYrnesonoposl 42 2 1 45
5 Kucnoponocoaepxanme 42 3 2 47
COCMHEHHS
6 Yrnesonst 10 1 1 12
7 A3soTocoepxalme 14 1 15
COeIMHEHHS
8 | buosoruyecku akTUBHEIE 4 3 - 7
COEOMHEHHSA
Peseps 14 - - 14
Uroro 160 9 6 175




OpPraHHu4YeCKUuX

COCINHEHU )

BBIBOJA GOPMYJI OPraHUYECKUX COEAUHEHHH.
AHaNIH3MpOBaTh PE3yIbTATH KOHTPOJIBHOM paGoThI
U BBICTPAaHBaTh TyTH JOCTHXXEHHS XKEaeMOro
YPOBH# YCIEIIHOCTH

Peakiunn opranuyecKux coeauHenmii ( 7 4acoB)

29-30/1-2 Tunsr
XHMHYECKHX peaKkUui B
OPraHHYECKON XHMHH.

Peakinu IIPHCOCIUHCHUA

H 3aMCIICHUA

OmnpenenaTs THII U BUJ XUMHYECKOH PEAKIIUHU B
OpraHM4ecKoll XUMHUHU. YCTaHABIIUBATh aHAJIOTHH
MeX Ty Kiaccu(pHKaUsAMU peakLiuii B
HEOPraHM4e€CKON U OpraHUYeCKON XUMHH.
XapakTepH30BaTh 0COOEHHOCTH peaKiiuii
MOJIMMEPHU3ALIMHY U NOJTUKOHICHCAIHH.
ITporuo3upoBaTh BOZMOXHOCTE IPOTEKAHU
XHMHYECKHX PEaKL U Ha OCHOBE 3HaHHH 00
3NIEKTPOHHOM CTpoeH UM BeuecTB. Habmopars u
ONHUCHIBATh AEMOHCTPALIMOHHbIA XUMHYECKHH
9KCMEPHUMEHT C ITOMOLLUBIO POAHOIO SA3bIKa M A3bIKA
XHUMHH

31-32/3-4 Peakuuu

OTHICIINICHHUA U

H30MEpHU3anUHN

Omnpenensars TN K BUJ XHMHUYECKOH PEaKI[HH B
OpraHW4ecKoi XMMHUHU. YCTaHaBIMBaTh aHAJIOTUH
MexIy KJIacCH(UKaIUIMU peaKkluii B
HEOpPraHHYECKOHN U OPraHN4eCKOi XUMHH.
XapakTepH3oBaTh 0COOEHHOCTH peaKiuii
u3oMepu3alui. [Iporao3upoBaTs BO3MOXXHOCTE
NpOTEKaHUS XUMHUYECKUX PeaKIIHi Ha OCHOBE
3HAaHUH 00 JIEKTPOHHOM CTPOCHUH BEILIECTB.
Habmronate 1 ONHCHIBATH JEMOHCTPAIIHOHHBIHA
XUMHYECKHH 3KCIIEPUMEHT € ITIOMOIIBIO POJHOIO
A3bIKa U SA3bIKa XUMHH

33-34/5-6 PeakunonHble
YaCTHIIbl B OpPraHHuYeCKOM
XuMHH. B3aumHoe
BJHAHHE ATOMOB B
MOJIEKYJ1ax

OpPraHu4€CKHuX

coeIMHEH U

OOBACHATE MEXaHU3MBI 00pa30BaHUA M pa3pbIBa
KOBaJIeHTHO#H cBs3u. Knaccudunuposats peakuiuu
M0 THITY pearupyomux (HykiaeohuibHbIe 1
9MEeKTpOUIIbHBIE) YACTHI| M IPHHLUITY
HW3MEHEHHs COCTaBa MOJIEKYJIbl. Pasnuuath
HHIOYKTUBHBIH H ME30MEPHBIN 3(P(EKThI.
Hab6aronate 1 onuchiBaTh IEMOHCTPALlHOHHBIH
XHUMHYECKHH SKCIIEPUMEHT € IOMOLIBIO POJHOIO
A3BIKA U A3bIKA XHMHH




OpPraHH4eCKHX

coequHeHuit A. M.

Bytneposay

COCTaBJICHHH CTPYKTYPHBIX GOPMYI
YTIIEBOJOPOIOB, MX TOMOJIOTOB H H30MEPOB.

Crpoenne v k1accupuKalnsa opraHuveckKux coenuHenuii (18 uacon)

11-14/14
Knaccudukauus
OpraHH4ecKHuX

COEIHHEHHUH

Onpenensars NpUHAANEKHOCTE OPraHUYECKOTO
COEIMHEHHS K ONPEAETIEHHOMY KJIacCy Ha OCHOBE
CTPOEHHA YTJIEPOJAHOrO CKENeTa U HalM4us
(GYHKIHOHATIBHBIX TPYIIII B COCTABE MOJEKYJI

15-17/5-7 OcHoBbI
HOMEHKJIATyphl

OpPraHH4eCKux

COeIMHEeH U

Ha3sbiBats opraHnyeckue coeJiHEHHSA B
COOTBETCTBUHM C [IPAaBHJIaMU HOMEHKIATYPBl
HIOITAK. HaxoauTs CHHOHMMBI TPHBHAIBHBIX
Ha3BaHWH OPraHMYEeCKHX COCAMHEHUH

18-21/8-11 U3omepus B
OpraHHYeCKOH XUMHH U

€C BUIbI

Onpenensits 3aBUCHMOCThL CBOMCTB OpraHH4eCKHUX
COEAMHEHHUH OT UX CTPOEHHUS Ha IPUMEPE
H3oMepuH. Pa3nnuaTe THUIBI U BUIBI H30MEPHH
MOJIEKYJ1 OPraHHYECKHX COEAHHEHHH.
MogaenupoBaTs cTpoeHHE MOJIEKY] H30OMEPOB

22-25/12-15 Pewenue
3a/1a4 Ha BeIBOJ GopMyn

OpPraHM4€CKHUX BEIICCTB

[Ipon3BoauTH pacueThl Wi BeIBOAA GopMyIl
OpraHH4eCKHUX COeAMHEHHH 10 MacCOBOH aoiie
XHMMHYECKHX 3JIEMEHTOB, 110 0611ei GopMyIe
TOMOJIOIHYECKOT'0 psja

26-27/16-17 Cemunap:

«CtpoeHnue u

Onpenensrs HCTOYHUKH HHPOPMALIUH, IOTYJaTh H
aHaIM3upOBaTh HHGOPMALIHIO, TOTOBUTH
HHGOPMALIMOHHBIA NPOAYKT U IIPEACTABILATE €T0.
CoBepieHCTBOBATh KOMMYHHKAaTHBHYIO
KOMIIETEHTHOCTb, BBHICTYIIas N1EPEN
OJHOKJIACCHMKAaMHU, OTCTauBas 1 0OOCHOBbIBAA

KjIaccugukanus
COOCTBEHHYIO TOYKY 3pEHHUS, yBa)XKaTb MHEHHE
OpraHMHEcKhX OMMOHEHTA MPH 00CYXAEHHH BOMPOCOB CEMHHApa
COEIUHEHU I 1 COOO0IIEH U (COOCTBEHHOrO U OXHOK/IACCHUKOB).
MoaenupoBaTh MOJIEKYbI BEIECTB —
MpeaCcTaBUTENeH pa3IMUHBIX KJIACCOB
OpraHU4ecKHUX COCMHEHHH
28/18 KourponpHas [TpoBoANTH pediIeKCHIO COOCTBEHHBIX

pabota Nel «CtpoeHne n

KJaccuuxanus

IlOCTI/I)i(CHI/Iﬁ B [TO3HAaHHH KJ'IaCCPI(I)I/IKaHI/II/I
OpraHH4e€CKHX COCIIPIHCHHFI, HUX HOMCHKJIATYPHI,
H30MCpHH, a TAKXKE B IPOBEJICHHH pacicTOB JUIA




ypaBHEHHUAMH peakiuid. OTHOCHTD HX K TOH WM
HMHOM KJTacCCH(PHKALIHOHHOH I'PyTINe peakIHi.
XapakTepH30BaTh MEXaHH3M peaKIUy
311€KTPOGHILHOIO IPHUCOCAUHEHHUS K ATIKCHAM.
YcTaHaBIMBaTh 3aBUCUMOCTb MEXKAY CBOICTBaMHU
QJIKEHOB U HX MpuMeHeHHeM. [IpoBoauTs,
Ha0JII0aTh H ONUCBIBATh XMMHYECKHH
9KCIIEPUMEHT C MOMOILBIO POJHOTO A3bIKA H A3bIKA
XMMHH

46-47/13-14 Cemunap o
TeMaM «AJIKaHbI» 1

CAJIKEHBD»

O6061aTh ¥ CHCTEMaTH3HPOBAThH CBEACHUA O
CTPOEHHH, CBOHCTBAX, [IOJIYYCHHH H IPUMEHEHHH
aJIKaHOB M aaKeHOB. CpaBHUBATH UX. BHIIONHATD
yNpaXHEHHA B COCTABJIEHHH PEAKIIHii C y4aCTHEM
aJIKaHOB U aJIKEHOB; peaKLHH, HIUTIOCTPUPYIOLINX
IE€HETHYECKYIO CBA3b MEXKIY KaccaMH
XUMHYECKUX COCJII/IHCHHITI. PCI_UaTB paC‘lCTHble
3a7la4yd Ha YCTaHOBJICHUE XUMHYECKO# POpMyITBI
BEILECTBA I10 MACCOBBLIM JOJIAM 3JIEMEHTOB H
NPOAYKTaM TFOpeHHA. DKCIEePUMEHTAIBHO
HACHTH QPULIHPOBATE 0OPa3LIbl AIKAHOB U AJIKEHOB.

48-49/15-16 AnKHHBEL.
Crpoenue, uzomepus ,

HOMCHKJ1aTypa aJIKHHOB

O6061aTs 3HaHUS ¥ JeJaTh BRIBOJBI O
3aKOHOMEPHOCTAX CTPOCHUS MOJIEKYIIbI
alleTHIJICHA H XapaKTepe U3MEHEeHUS GU3NYECKUX
CBOMCTB B F'OMOJIOTHYECKOM PANY aJIKHHOB.
PaznuyaTh MOHATHA «KM30MEP» H «TOMOJIOD».
3anuceiBaTh GOPMYJIBI H30MEPOB U FOMOJIOTOB
aJKMHOB ¥ Ha3bIBaTh UX.

50/17 Ilonyuenue

AJIKHHOB

XapakTepru30BaTh NPOMBIIUICHHBIE H
nabopaTopHbl€e CrIoco0BI MOTyUEHUS AJIKHHOB.
MopenupoBaTh MOJEKY bl ATKHHOB.

51-53/18-20
XuMUYECKHE CBOICTBA

AJIKHHOB

IIporHo3npoBaTh XMMHUYECKUE CBOMCTBA AJIKHHOB
Ha OCHOBE OCOOEHHOCTEH UX CTPOCHHMA.
IToaTBepXaaTh 3TH MPOTHO3bI XapAKTEPUCTUKOMH
061MX ¥ 0COGEHHBIX CBOMCTB BaXKHEHIUMX
npeacTaBUTeNei aTKHHOB COOTBETCTBYIOLINMHU
ypaBHEHUAMH peakuuii. OTHOCHUTB HX K TOH HIIH
UHOM KITacCH(PUKALIMOHHOH I'PyMNIe PEakLHH.
VYcTaHaBIMBaTh 3aBUCHMOCTh MEXKAY CBOHCTBaMH
AIKHHOB U UX NpuMeHeHHeM. IIpoBoauTs,
Ha610aTh M ONTUCHIBATh XHMHYCCKUI
9KCIIEPUMEHT € IIOMOILBIO POJHOTO A3bIKa Y A3bIKA
XHMHH




35/7 O6obwenue u
CHCTEMATH3alUs 3HAHH
0 THIIaX XHMHYECKHX
peaKuMi ¥ BUJaX

pearupyoUMx YaCTUII

O600mwaTe ¥ CHCTEMATH3UPOBATH CBEICHHS O
THIIaX XUMHYECKHX pPEaKlMii u BUaX
pearupytonmx yactul. KoHkpeTH3upoBath ux s
peIleHU 3aay U yIPaKHSHUH

Yruaesoaoponsi (45 yacoB)

34-35/1-2 Ankadsl.

Crpoenue, uzomepus ,

HOMCHKJIaTypa aTKaHOB

O60611aTh 3HaHHUA U AENaTh BHIBOADI O
3aKOHOMEPHOCTSIX CTPOEHH U XapaKTepe
H3MEHEHHU PU3NYECKUX CBOICTB B
rOMOJIOTMYECKOM pANly ajaKaHOB. PasmuyaTh
HIOHSATHSA KM30MEP» U «TOMOJOI. 3allUChIBATh
(bopMyJIBI H30MEPOB U FOMOJIOTOB AJIKAHOB U
Ha3bIBaTh UX.

36/3 I[lonyyeHue akaHOB

XapaKkTepu30BaTh POMBILLTEHHBIE U
nabopaTopHbIe CIOCOOBI OTYyYEHHUS AIKAHOB.

37-39/4-6 XumMuueckue

CBOMCTBA aJIKaHOB

IIporHo3npoBaTh XMMHUECKHE CBOHCTBA ATTIKAHOB
Ha OCHOBE OCOOEHHOCTEH X CTPOCHHS.
IToaTBEpXAaTh 3TH NPOTHO3bI XapaKTEPUCTUKOM
O0IIMX U 0COOEHHBIX CBOMCTB BaXKHEHIIIMX
IIPEICTaBUTENCH alKaHOB COOTBETCTBYIOLIMMH
YPaBHEHHUSIMHU peaknivii. OTHOCHTE UX K TOM HIIH
MHOH KITacCU(UKALIMOHHON rPpyNIe peakLui.
YcraHaBIMBaTh 3aBUCHMOCTb MEXK/y CBOHCTBaMH
JIKaHOB U UX IpUMeHeHHneM. MoaenupoBaTh
MOJIEKYJIbI I'aJIOT€HAJIKAHOB.

40-41/7-8 AJKeHEI.

Crpoenue, uzomepus ,

HOMEHKJIaTypa alIKeHOB

O600maTs 3HaHUA ¥ JeJaTh BEIBOJABI O
3aKOHOMEPHOCTAX CTPOEHHUA U XapaKTepe
HU3MEHEeHH GU3HIECKHX CBOICTB B
FOMOJIOTHYECKOM Psy ankeHoB. Pa3nnyaTrh
[IOHATHS «M30MEP» U «TOMOJIOr». 3aMKChIBAaTh
(opMyIIBI H30MEPOB H TOMOJIOTOB AJIKEHOB U
Ha3blBaTh UX. XapaKTepHU30BaTh

42/9 ITony4eHue ankeHOB

X apakTepu30BaTh MPOMBIIIUIEHHBIE H
nabopaTopHbie COCcO0BI MOMY4YEeHHUs alKaHOB.

43-45/10-12
XHUMHYECKHE CBOICTBA

AJIKCHOB

[IporHo3upoBaTh XMMUIECKHE CBOMCTBA AIKCHOB
Ha OCHOBE 0OCOOEHHOCTEHM UX CTPOCHHUS.
[MoaTBepXaaTh 3TH IPOTHO3BI XapaKTEPUCTHKON
00nMX U 0COOEHHEIX CBOMCTB BaXXHECHIIIMX
IpeACTaBUTENACH aIKCHOB COOTBETCTBYHOLIMMHU




HabmogaTe ¥ ONMUCHIBATH XUMHYECKHIT
3KCIEPUMEHT ¢ HOMOLIBIO POJHOTO A3BIKA H A3bIKA
XUMHH

63-64/29-30
ApoMaTuueckue
YTII€BOAOPOAR! (apEHBI).
CtpoeHue Monekyisl
6en3omna. dusnueckue
CBOHCTBa U CITOCOOHI

TMMOJIYHYEHHUS apCHOB

O600maTe 3HaHUS U J€NaTh BLIBOIBI O
3aKOHOMEPHOCTAX CTPOEHHS U XapaKTepe
HU3MEHEHHUA GU3HYECKHUX CBOMCTB B
FOMOJIOTMYECKOM PNy apeHOB. XapaKTepH30BaTh
0COOEHHOCTH 3JIEKTPOHHOT'0 CTPOEHU A MOJIEKYIBI
OeH30/1a M apOMaTHYeCKO# CBA3M. YCTaHaBIMBATh
3aBHCHMOCTb MEXKAY OOKOBOH LENbIO U
HapyIIEHHEM 3JIEKTPOHHOH MIOTHOCTH
CONPSHKEHHOT 0 p-06J1aKa B MOJIEKYJIaX FOMOJIOIOB
6eH30J1a Ha IpHMeEpe TOTyoJ1a. 3anKChIBaTh
¢dopMyIIbl H30OMEPOB U FOMOJIOI'OB apPEHOB U
Ha3pIBaTh UX. XapaKTepHU30BaTh IPOMBIIUIEHHbIE
1 nabopaTopHble CNOCOOb! MONYUYEHHS ATKEHOB.

ITpoBoauTH, HABMIOATE M OMMUCHIBATH
XHUMHYECKHMH 3KCIEPUMEHT C MOMOLIBIO POAHOIO
A3bIKA U A3bIKa XHMMH. MOJEIHPOBATL MOJIEKYJIbI
apeHoB

65-66/31-32 Xumuueckue
CcBOHCTBa OeH304a.
[Tpumenenue 6eHzomna u

€ro roMoJIoroB

IIporHo3upoBaTh XHUMHYECKHE CBOCTBA apCHOB Ha
OCHOBE 0COOCHHOCTEH HX CTPOEHHUA.
[MoaTBep>kaaTh 3TH MPOTrHO3bl XapaKTEPHCTHKOM
o6mux 1 0coOEHHBIX CBOHCTB OEeH30/1a U €ro
TOMOJIOTOB COOTBETCTBYIOILMMH YPAaBHEHHUSIMHU
peakiuii. OTHOCUTB HX K TOM UJIM MHOM

KJaccu QUKallMOHHOM IpyIIe peakiuii.
VYcTaHaBnuBaTh 3aBUCHMOCTb MEX/y CBOICTBaMHU
apeHOB M UX IpHMeHeHHeM. [IpoBoauTs,
Ha0II0aTh U ONHChIBATh XHMHUYECKUH
IKCIIEPUMEHT C TOMOILBIO POAHOrO A3bIKA U A3BIKA
XUMHH

67/33 CemuHap no teme
«I{ukJ0oankaHbl 1
apoMaTHYecKue

YTJI€BOJOPOABI»

0O6061mare ¥ CHCTEMaTHU3UPOBATL CBEAECHHUA O
CTPOEHHH, CBOHCTBAX, OJy4YEHHUH U IPUMEHEHHH
UMKJIOAIKAHOB U apeHoB. CpaBHHBATD UX.
BoInonHATE ynpaXkHeHHs1 B COCTaBJIEHUH peaKkLui
C YYaCTHEM AJIKAaHOB H aJIKCHOB; PEaKLHH,
HILTIOCTPUPYIOIHMX T€HETHYECKYIO CBA3b MEXIY
KJIacCaMH XHMHYECKHX coeJnHeHHH, PemaTs
pacyeTHbIe 3aJa4H Ha YCTaHOBJIEHUE XUMHYECKOM
¢$hopMyJIBI BEUIECTBA [10 MACCOBBIM JOJISIM
3JIEMEHTOB H IPOAYKTaM TOpEHUS.




54/21 AnkagueHsl.
CTtpoeHue MONIeKyI.

H3omepus u

HOMEHKJIaTypa

O6001maTs 3HAaHUA H JE€JIaTh BBIBOILI O
3aKOHOMEPHOCTSX CTPOEHHS U XapaKTepe
HU3MEHEHHA QU3NUECKHUX CBOHCTB B
TOMOJIOTHYECKOM PALY aJIKaJdeHOB. Pasnmnuath
TIOHSTHUS «M30MEP» U «TOMOJIOTY. 3alUChIBATh
($hopMynbl HK30MEPOB ¥ TOMOJIOTOB aJIKaAHEHOB U
Ha3bIBaTh UX. XapaKTepU30BaTh IPOMEIIILICHHEBIS
U 1abopaTopHble CIOCOOB MOMYYECHUS
ankanuenoB. HabaiomaTh ¥ ONHCHIBATE
XHUMHYECKUH IKCIIEPUMEHT C IIOMOLIBIO POAHOIO
S3bIKA U A3bIKA XHMHH

55-56/22-23 XumMHueckue

CBOHCTBA aJIKagJHEHOB

[Tporuo3upoBaTh XMMHYECKHE CBOMCTBA
aJIKaZlieHOB HA OCHOBE 0COOEHHOCTEN UX
ctpoenus. [lonrBepxaaTs 3TH NPOrHO3bl
XapaKkTEePHCTUKOMN 0OLUMX U OCOOEHHBIX CBOHCTB
BaOXHEHILINX MPEACTABUTENEH AIKaJUEHOB
COOTBETCTBYIOIIMMH ypaBHEHHUSIMH PEeaKLIUi.
OTHOCUTB UX K TOH WK HHOH
KJIaCCU(PUKAIMOHHOM I'pyNne peakiuu.
VYcTaHaBIMBAaTE 3aBHCHMOCTB MEX/Ty CBOHCTBaMH
aNKaaueHOB U UX IpuMeHeHneM. Habmonate 1
ONUCHIBATh XUMHUYECKHH IKCIIEPUMEHT C
IIOMOIIBIO POJHOTO SI3BIKA U A3bIKa XUMHUHU

57/24 Kayuyku. Pesuna

58-59/25-26 Cemunap no
TeMe «AJKHHEL U

aJIKaAHuCHBI»

O600mare U cHCTEMAaTU3UPOBATh CBEICHHUA O
CTPOCHMH, CBOICTBAX, [IOMYYCHHUH U IPUMEHEHUH
AJIKMHOB M JIKaJUEHOB WILTIOCTPHPYIOIIUX
IreHETHUYECKYIO CBA3b MEXAY KJ1accaMu
XUMHYECKUX cOoeTUHEHHUH. PemaTs pacueTHble
3a71a4M Ha YCTAHOBJIEHHE XMMHUYECKOH PopMy b
BEIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB M
IPOAYKTaM TOPeHHA. DKCIIEPUMEHTAIBHO
HJIeHTUGULIMPOBaTh 0Opa3Lbl 3TUX
yrieBOJOPOJOB.

61-62/27-28
L{ukmoanKaHbl.
Crtpoenue, uzomepus,

HOMEHKJIaTypa, CBOMCTBA

O0600wATH 3HAHUA ¥ JeJIaTh BEIBOAEI O
3aKOHOMEPHOCTAX CTPOCHH U XapaKTepe
M3MEHEH U PUNUECKMX M XHMHUYECKHX CBOHCTB B
TOMOJIOTMYECKOM DSy LIUKIOAIKAHOB.
[IporHo3upoBaTh XHMHUECKHE CBONCTBA
[MKJIOAJIKAHOB Ha OCHOBE UX CTPOCHUA U 3HAHUA
CBOMCTB alIKaHOB M aJKeHOB. X apaKkTepH30BaTh
MEXAHU3M peaKIHH pafHKaNnbHOr0 3aMELICH U




yrieBoaopoaoB.

77-78/43-44
XHUMHYECKHH IPAKTHKYM

10 TCMEC

«Yrnesoaopoasn»

IlpakTHyeckan paGora
Nel

«KadecTBeHHDBIN aHaIN3
OpraHH4YecKUX

COCOMHEHUMNY.

IIpakTuyeckan padora

Ne2

«ITonyuyenne u cBoiicrBa

Cobmonars npaBuia TEXHHKH $€30M1aCHOCTH IPH
pabore ¢ 1abopaTopHBIM 060pPYAOBAHHEM H
HarpesaTe/lbHBIMH NpHbOOpamMu, a Takke
XMMHMUYECKUMH PEAaKTHBAMH, 3KOHOMHO U
3KOJIOTMYECKH FPAMOTHO 00paIlaTECA C HUMH.
Hccnenopats cBOMCTBA H3y4aeMBbIX BELIECTB.

N aeHTHOUIHPOBATh OPraHMUYECKH e BELECTBA C
IIOMOILBIO Ka4eCTBEHHBIX peakuuii. Habmronats
CaMOCTOSATENBHO MTPOBOAUMBIE ONBITHI H OTPAXATh
HX Ha MHCHME C MTOMOILBIO COOTBETCTBYIOLIMX
ypaBHeHUH. PUKCUPOBATH pE3yIbTaThI
Ha0MoAeHHH 1 GOpMYIHPOBATE BHIBOIBI HA HX
OCHOBE

STHIIEHAY.
ITpoBoauTE pedekcHio COOCTBEHHBIX
JOCTH)KCHHH B [TI03HAHUHU KJIACCUPHKALIUH

79/45 KonTponsHas YTJIE€BOJIOPOJOB, HX HOMCHKIATYPBI, H30OMEPHH,

pabora Ne2 no reme

«YTr1eBoaopOabI»

CBOMWCTB, NOJy4€HUH, IpuMeHeHUH. [IpoBoauThH
pac4eTsl U1 BeIBOJA GOPMYJT YIiIeBOIOPO/IOB.
AHanu3upoBaTk pe3yNbTaTbl KOHTPOABHOU pabOTHI
U BBICTPAUBaTh [IYTH JOCTHIKEHHS JKeIaeMOT0
YPOBHA YCIEIMIHOCTH

Kucnoponoconep:xauiue coenuHenus (47 4acon)

80-81/1-2 CnupThl.
CocraB, knaccudukanus

U U30MEpHs CITHPTOB

Onpenenars NPpUHAANEKHOCTh OPraHUYECKOT O
COEMHEHHA K KJIACCY CITHPTOB M KOHKPETHOM UX
rpynne. IIporaosupoBats (pusnueckue CBONCTBA
CIUPTOB Ha OCHOBE BOAOPOAHOH cBs3u. O6001aTh
3HaHHMA U JenaTh BBIBOJBI O 3aKOHOMEPHOCTIX
CTpOEHHS U XapakTepe H3MeHEeHUs GH3HYECKUX
CBOHCTB B TOMOJIOTHYECKOM PsAZly alKaHOJIOB.
Habnrogate 1 ONHCHIBaTh XHMHYECKHI
3KCIEPUMEHT ¢ MOMOILBIO POJHOTO A3bIKA H A3bIKa
XUMHUH

83-84 /13-4 XumMudeckue

IIporHo3upoBaTh XUMHYECKHE CBOHCTBA CIIMPTOB
Ha OCHOBE OCOOEHHOCTEH MX CTPOCHHS.




OKCNEPUMEHTANBHO HACHTH(PUIIMPOBATH 0Opasibl
3THX yTJI€BOJOPOIOB

68-69/34-35
['eHeTHuyeckas cBA3D

MCXOY KJlacCaMH

yriicsogoponon

YcTaHaBIHMBaTh T€HETHYECKYTO CBA3b MEXKIY
KJIacCaMH YIJIEBOJOPOJOB, OTPAXKaTh ¢ Ha MUChME
LIENOYKOH NEPEX00B U KOHKPETH3UPOBATh €€
COOTBETCTBYIOILMMH YPaBHEHHAMH peaKUH.
BeiBoAKTE GOpMyIibI OpraHHYeCKHX BEWECTB 110
MaccoBOH [10JI€ ¥ 110 IPOAYKTaM Cl'OpaHHUS.
ITpuMeHATH 3HAHUS O KAYECTBEHHBIX pPeaKIHaX
YIJ1€BOJIOPOJIOB AL BHIPaOOTKH [1J1aHa [10 UX
UICHTH QUKALTU

70-71/36-37 IlpuponHsie
HUCTOYHUKH
yriaeBogoponos. Hedrs,
NIPUPOJHBIH ra3,

KaMEHHBIH yroJib

XapakTepu30BaTh COCTaB H OCHOBHbIE
HaIpaBlICHUS HCIOJIB30BAHHSA U TEpepabOTKH
HedTH, MPUPOJHOro ra3a U KaMEHHOT O YTJIA.
YcraHaBiIMBaTh 3aBUCHMOCTD MEXAY 00beMaMHu
JA00BIYM YI71€BOAOPOAHOTrO ChIpbi B PD u
6rokeroM. HaxoauTs B3anMOCBS3h MEXIY
M3y4aeMbIM MaTepuanoM u Oyayuueit
Npo¢eCCHOHAIBHOMN IEATENBHOCTBIO.
YcTaHaBIMBAaTh MEXNPEAMETHBIE CBA3H C
OHoNIOrHel, XapakTepu3ys NPOUCXOKICHHE
NPUPOAHBIX HCTOUHUKOB YTJIEBOJIOPOIOB, U
¢usudeckoi reorpaduci, xapakTepusys
MECTOPOXKICHHUSI IPHPOIHBIX HCTOYHHKOB
yraesogopoaoB 8 POD. [IpaBuinia 3KOJIOTHYECKH
IpaMOTHOTO I1OBEIeHUs U 6€3011aCHOr o
obpareHus ¢ HeQTEPOAYKTaMH U Ta30M B OBITY H
Ha NPOM3BOJCTBE

72-74/38-40 Perenue
3a7a4 Ha BBIBOJ GOpMyIT

OpPraHH4C¢CKHX BCIICCTB

[Tpou3sBoauTh pacueTs! I BEIBOAA GOpMYII
OpraHU4ecKUX COEUHEHHUH 10 IPOAyKTaM
CropaHHs OPraHH4€eCKOro BEIIECTBA H 10
XHMHU1ECKHUM CBOHCTBAM yIJIEBOAOPOIOB

75-76/41-42 O0o0mEeHE
3HaHHH 110 TEMe

«Yrneson0poas»

0O600WwaTh U CHCTEMATU3UPOBATH CBEAEHHS O
CTPOEHHH, CBOHCTBAX, [TOJyY€HUH U IPUMEHEHHH
yriaesoaopoaoB. CpaBHHBATL MX. BEINONHATE
yTpaxkHeHUs B COCTaBJIEHHH PEaKLUi C y4aCTHEM
YII€BOAOPOIOB Pa3HbIX KIACCOB; PEaKL M,
HIUTIOCTPUPYIOLIMX T€HETUYECKYIO CBA3b MEXIY
KJIacCaMH YTTIeBOIOPOAOB. PemiaTh pacyeTHBIC
3a/1ayy Ha YCTAHOBJICHHE XUMHUECKOH QOpMyJIbI
BEIIECCTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB H
IIPOAyKTaM FOpPeHHs, 10 XUMHUYECKHM CBOHCTBAM.
DKCIEPUMEHTAIBHO HAEHTUDHUITHPOBATE 06Pa3LILI




OCHOBC

94-95/14-15 OeHonel.
®enon. CtpoeHue,

¢H3MUecKHe CBOHCTBA.
H3omepus u

HOMEHKJIaTypa

Paznmnyats cnuptel ¥ penonsl. IIpornosuposars
XMMHYECKHE CBOMCTBA (EHONa HAa OCHOBE
0cOOCHHOCTEH CTPOEHUS €r0 MOJIEKYJIBI U
B3aMMHOI'O BJIHSAHHA aTOMOB B Hel

96-98/16-18 XumMuueckue
CBOMCTBa peHONOB.
[Tonyuyenue u

npuMeHeHHne GeHOoNoB

ITporuosupoBaTh XMMHYECKHE CBOMCTBA ()eHONa
Ha OCHOBE 0COOEHHOCTEH CTPOEHHS €r0 MOJICKYJIBI
U B3aMMHOTI'O BJIMAHUS aTOMOB B Hei.
[ToaTBepxaaTh 3TH MPOTHO3BI XaPAKTEPUCTHKOM
o6mux 1 0cOGEHHBIX CBOMCTB (peHoIIa
COOTBETCTBYIOLIMMHU YPABHEHHAMH PEaKUHi.
OTHOCHTB UX K TOH MIIK HHOMH
KJ1acCHQHKALMOHHOMN rpynne peakLui.
YcTaHaBIMBAaTE 3aBUCHMOCTh MEXAY CBOHCTBAMH
¢denona u ero npumenenueM. CpaBHUBATD
KHCJIOTHBIE CBOHCTBA M APOKCHIICOIEPIKAIIX
BELIECTB: BOJBI, OHO- H MHOTOaTOMHBIX CIIHPTOB,
(enona. XapakTepu30BaTh PEaKIHH
3NeKTPOGUIBHOTO 3aMEICHUS B GEH30JIbHOM
kousblie. CobnronaTh npaBuiia IKOIOTHYECKOH
6e3omacHocTH npH paboTe ¢ PeHoncoaepKaluMu
OBITOBBIMU NpeNapaTaMy U MaTepHalaMH.
[TpoBoauTh, HaONIOJATH H ONKCHIBATD
XHMHYECKHH 3KCIIEPHMEHT C IOMOLIBIO POJHOIO
S3bIKA U S3bIKA XHMHH

99-100/19-20 CemuHap
no reme: «CHUpTHI U

(dheHonbI

06061aTh ¥ CHCTEMAaTU3UPOBATh CBEACHUA O
CTPOEHHUH, CBOMCTBAX, IIONyYEHHH ¥ IPUMEHEHUU
ciupToB U ¢eHonoB. CpaBHUBATH HX. BBIIOMHATE
yIpaXXHEHUS B COCTABIICHUH PEAKIMii ¢ ydacTueM
CIHUPTOB H (PEHOJOB; peaKL i, HITIOCTPUPYIOIIMX
IEeHETHYECKYIO CBA3b MEXY KJ1accaMu
OpraHH4ecKHX BeluecTB. Pellate pacueTHble
3a/1a4d HA YCTAaHOBJICHUE XUMHUYECKOH HOPMYITBI
BEILECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB H
IPOJYKTaM ropeHus, o XHMHYECKHUM CBOHCTBaM.
DKCMEPUMEHTABHO HACHTHGHLIMPOBATh 00pa3Lbl
CIIUPTOB U (PEHOJIOB.

101/21 KonTponbHas

pabota Ne3 mo Teme:

[TpoBoauTH pedrekcHIo COOCTBEHHBIX
JOCTHXXEHHI B O3HAHUHU KIIaCCHPHKALIMH
CIIUPTOB M (EHONOB, UX HOMEHKIIATYPBI,




CBOICTBa NpeeIbHBIX

OIHOATOMHBIX CITUPTOB

IToaTBep>xaaTh 3TH NPOTrHO3bl XapaKTEPUCTHKOM
o01MX 1 0COOEHHBIX CBOUCTB CIIUPTOB H UX
TOMOJIOTOB (Ha NMpUMepe aJIKaHOJIOB)
COOTBETCTBYIOIIMMH YpaB HEHHSIMH PEaKIUil.
OTHOCHTD HX K TOi UM MHOH Ki1acCH(pUKALIOHHOM
rpyIe peaklMil. YcTaHaBIMBaTh 3aBUCUMOCTD
MEKIy CBOMCTBAMH CIIUPTOB H HX IPHMCHECHUEM.
APpryMeHTHpOBaTh CBOIO yOSKEHHOCTD B
naryGHBIX MOCIEICTBUAX alIKOTONHM3Ma

85-86/5-6 Ilomyuenue
CIIUPTOB.

IIpoMblineHHbIA CUHTE3

CIIUPTOB.

XapaxkTepH3upoBaTh 1a00paTOpHbIE U
NPOMBIIUIEHHBIE CBOMCTBA CIUPTOB.

87-88/7-8 Ypok-
yIpaXKHEeHHeE 10 TEME

«IIpenensHslie

OAHOATOMHBIC CTUPTHD

[TpoBoauTE pedaexcHio coOOCTBEHHBIX
JIOCTH)XEHUH B MO3HAHUH KIaccH GUKaLHH
IpeeNbHBIX OJHOATOMHBIX CIIMPTOB, HX
HOMEHKJIaTyphl, H30MEPUH, CBOHCTB, IOTy4YEHHH,
npumeHeHUH. [IpoBOAUTL pacueTsl A7l BEIBOAA
¢dhopMy CIUPTOB.

89-90/9-10

MHoroaroMHbie CIIMPTHI

[TporHo3upoBaTs XMMHYECKHE CBOICTBA CITUPTOB
Ha OCHOBE OCOOEHHOCTEH HX CTPOCHHUSI.
[loaTrBepkaaTh STH NPOTrHO3bI XapaKTEPUCTHKOH
o0mux ¥ 0cCOGEHHBIX CBOUCTB CIIHPTOB U HX
roMOJIOTOB (Ha IpUMepE aJIKaHOJIOB)
COOTBETCTBYIOIIMMH YpaB HEHUSMH PeaKLHi.

91-92/11-12 Pemienune

3aaa4d 110 TEMC (<CIII/IpTI>I>)

[Tpou3BOIUTH pacueTh! i BeIBoAa popMyn
OpPraHUYeCKHX COEMHEHUH 110 IPOAYKTaM
CrOpaHus OPraHUYECKOT 0 BEIECTBA H 110
XHMH4ECKUM CBONCTBAM CITUPTOB

93/13

[TpakTuueckas pabora

Ne3 «Cnuptei»

Co0monath NpaBuia TEXHUKHM 0€30MacHOCTH MPH
pabore ¢ 1abopaTOpHBIM 060PYAOBAaHHEM H
HarpesarelbHBIMU NPHOOpPaMH, a Takxke
XMMHYECKHMH PEaKTHBAMH, 3KOHOMHO H
3KOJIOTMYECKH IPaMOTHO 00palaThCs ¢ HUMH.
HccnenoBaTh CBOHCTBa M3y4YaeMbIX BELIECTB.

W neHTHULIMPOBATH OPraHMYECKHE BEILIECTBA C
TIOMOLIBIO Ka4eCTBEHHBIX peakuui. Habmonats
CaMOCTOSATEIBHO MPOBOJUMBIE OIIBITEI H OTPAXKaTh
HX Ha TUCBME C MOMOLLBIO COOTBETCTBYHOLIMX
ypaBHeHu. DUKCUPOBATH PE3YIbTATHI
HaOmoneHuit H GOpMyIHpOBaTh BBIBOJBI HA HX




HabnrogaTh 1 ONMMCHIBATh XUMHUUYECKH I
IKCIMEPUMEHT C TOMOLLBIO POAHOTO A3BIKA M SA3bIKA
XUMHU

110 /30 Tlpaktuueckas
pabota Ned «Anbaerujpl

H KE€TOHBI»

Co6monaTs npaB1Jia TEXHHKH Ge30IIaCHOCTH IIPU
pabore ¢ 1abopaTopHBIM 060pYAOBAHHEM H
HarpeBaTe/bHBIMY IpubopaMu, a Takxe
XMMHUYECKUMH PEAaKTHBAMH, 3KOHOMHO H
5KOJIOTMYECKH I'PAMOTHO 00palaThCsa ¢ HUMH.
Hccnenosats cBoiicTBa M3yyaeMBIX BEIECTB.

N pentudunupoBaTh OpraHuYecKue BEIECTBA C
IIOMOILLIBIO Ka4E€CTBEHHBIX peakiuii. Habmoaats
CaMOCTOSATENBHO POBOAUMBIE ONBITH U OTPAXKAaTh
UX Ha MHCBhME C MOMOILBI COOTBETCTBYIOIINUX
ypaBHEHHH. DUKCHUPOBATH PE3YJILTATHI
HabmoaeHuH 1 GopMyIHpPOBATE BHIBOIBI HA X
OCHOBE

111-112/31-32
Kap6oHOBBIE KHCIIOTEI,
UX CTPOCHHUE,
KJ1acCcHHUKalus,
HOMEHKJIaTypa.
dusuueckue cBOMCTBa
HpenenbHBIX
OJHOOCHOBHBIX

KapOOHOBBIX KHCIIOT

Onpenenars NpHHaAIEKHOCTh OPraHHYECKOT0
COENMHEHM K KJIacCy U OMpeaeseHHOM rpyine
KapOOHOBBIX KHCIIOT. YCTaHABJIHBATh
3aBHCHUMOCTH (PU3UUECKUX CBOHCTB KapOOHOBBIX
KHCIIOT OT CTPOEHHS UX MoJtekyl. O6006marts
3HaHHUA U JeJaTh BBIBOJBI 0 33aKOHOMEPHOCTSIX
CTPOCHHS U XapakTepe U3MEHEHUs PU3NYECKUX
CBOICTB B TOMOJIOFHYECKOM Py KapOOHOBBIX
kucnoT. Ha ocHOBe MeXIIpeMETHEIX CBA3EH ¢
6uonoruei packpelBaTh GMOJOTUYECKYIO POJIb
kapOoHOBBIX KKCIOT. Habmogate u onuceIBaTh
XUMUYECKUH SKCIIEPHMEHT C IOMOLIBIO POJHOTO
S3bIKA U SA3bIKa XHMHHU

113-115/33-35
XUMUUEeCKHE CBOHCTBA

Kap60HOBBIX KHCJIOT

[TporaHo3upoBaTh XMMHYECKHE CBOHCTBA
KapOOHOBBIX KUCJIOT Ha OCHOBE OCOOEHHOCTEN
cTpoeHus ux Moneky. [loaTBepxxaare 3TH
MIPOrHO3bI XapaKTePHCTUKOH 001K X, 0COOEHHBIX U
€AMHHUYHBIX CBONCTB KapOOHOBBIX KMCJIOT
COOTBETCTBYIOIIMMH YPAaBHEHHAMH PEAKLHH.
[TpoBOANTE aHATOrMH MEXAY KIaccHhHKaunen 1
CBOICTBaMH HEOPraHHUYECKUX H OPraHHYECKUX
KHMCJIOT. YCTaHaBIMBAaTh 3aBHCHMOCTh MEXY
CBOiiCTBaMH KapOOHOBBIX KHCJIOT H HX
TpHMeHeHHeM. XapaKTepHU30BaTh PEakLHH
3IIEKTPOOHIIBHOTO 3aMelleHHs GeH30HHOM
KHCIOTHL. [IpoBoauTh, HAGMIOAAT H OIIUCHIBATD
XMUMHYECKHH SKCIIEPUMEHT C IIOMOIIBIO POJHOTO




«CnupThI 4 PEeHONBIN

H30MEpPHH, CBOHCTB, NOJIy4CHUH, IPUMCHCHHH.
[TpoBoaHTE pacueTs! U1 BEIBOAA GOPMYI CTUPTOB
1 GeHONOB. AHATM3HPOBATH PE3YJILTATHI
KOHTPOJILHOH pabOThl U BEICTPAaUBATh ITyTH
JAOCTHIKEHH S XKENAEMOT0 YPOBHS YCIELIHOCTH

102-103/22-23
AnbIeruabl U KETOHBI:
KnaccuuKanus,

H30MEpHuH,

HOMCHKJIATypa

Ol'lpCIICJIﬂTB MPUHAMJIC)KHOCTE OPraHNYCCKOro
COCAUHEHHUS K KJIacCy alIbACTHAOB HJIM KCTOHOB.
CocTaBiaTs d)OpMy.HbI H30MCpPOB, 1aBaTh Ha3BaHUA
BELIECTBaAM

104-105/24-25 Crpoenne
MOJEKYJN U GU3NYECKHe
CBOICTBa aJIbAETUIOB.

HOJIy‘IeHPIe AJIBACTHIOB

O006011aTh 3HaHHS U AEJIaTh BEIBOJLI O
3aKOHOMEPHOCTSAX CTPOEHHA U XapakKTepe
M3MEHEHU PU3UYECKHX CBOHCTB B
TOMOJIOTHYECKOM POy aabJerHIOB.
MopenupoBaTh CTpOEHHE MOJIEKYT AJIBAECTHAOB H
KeToHOB. Habn101aTh M OIIMCHIBATE XUMHYECKH I
9KCIEPHUMEHT C MOMOIIBIO POAHOIO A3BIKA U A3bIKA
XUMUH. XapaKTEepHU30BaTh POMBILUICHHBIE U
nabopaTopHbie CriocOObI MOMyYEHHS albJCTH/IOB.

106-107/26-27
XHMHUYECKHE CBONCTBA
QIBJETHUIOB.
KayecTBeHHbIE peaKLHH

Ha aJIpACTrUAbl

IIporHo3upoBaTh XUMHYECKHE CBOHCTBA
aNnbJeru0B i KETOHOB Ha OCHOBE 0COOCHHOCTEH
ux crpoeHus. [loaTBepxaaTs 3TH IPOrHO3bI
XapaKTepUCTHKOI OOIMX U OCOOEHHEIX CBOMCTB
(dopManbaeruia U €ero roMoJIOroB
COOTBETCTBYIOIUMMH YpaBHEHU MU pEakLHi.
OTHOCHTB UX K TOM MJIM MHOU
KIaccuGUKALMOHHOM Ipynne peakuui.
YcraHaBaMBaTh 3aBUCUMOCTh MEXY CBOHCTBAMH
IbJErH0B M KETOHOB M HX IPUMEHEHHUEM.
XapakTepHu30BaTh PEaKIHIO HYKJ1€0(QUIBHOr O
NpHCOEIUHEHHUS K KapOOHHUIIBHBIM COEMHEHHUAM

108-109/28-29 Ypok-
yIpakHEHHUE M0 TeME
«KapboHunpHbie

COCONHCHU A

060061aTh ¥ CHCTEMATU3HPOBATh CBENECHMA O
CTPOEHHH, CBOMCTBAX, TOJIyYEHHH U IPHMEHEHHH
KapOOHUNBHBIX coeAUHEHHH. CpaBHMBATD UX.
BBIMONHATE YIIPAXHEHUA B COCTaBIEHHH PEaKLMH
C yyacTHeM IIpeACTaBUTENIEH Pa3HBIX KJIacCOB
KapOOHHJIBHBIX COEAMHEHHH. 3anMChIBATh
ypaBHEHHS peakL Ui, UIUTIOCTPUPYOLIHX
reHEeTHYECKYIO CBA3b MEXAy STHMH KJlacCaMt
COeMMHEHUH. DKCIIEPUMEHTAJIEHO
HAeHTU(HUIHPOBATh BOAHBIE PACTBOPEL 3TaHAJIS.




MoJeKkyl. duznyeckue u
XHMHYECKHE CBOMCTBA

xupoB. Merta u CMC

KJIacCH(HKALIMH XKHUPOB 10 HX COCTaBy H
MPOUCXOXKIEHHIO U IPOM3BOJICTBO TBEPABIX KHPOB
Ha OCHOBE PAaCTHTEIBHBIX MaceJl.
XapakTepu30BaTh MbLIa KAK HaTPUEBLIE U
KaJIMEBBIE COJIM KHPHBIX KAPOOHOBBIX KUCIIOT U
0OBACHATH UX MoOroLMe cBoicTBa. Ha ocHOBe
MEXIPEIMETHBIX CBA3eH ¢ Ouonmoruei
packpbIBaTh OMOJIOTMYECKYIO POJIb XKHUPOB.
CpaBHuBaThL MooLMe cBoHcTBa Mbuia 1 CMC.

125-126 /45-46 Cemunap
no teme : «KapboHoBrie

KHuCIoThl. CII0XKHEIE

a¢upsl. XKupsi»

O600611aTh M CHCTEMaTH3UPOBATEH CBEJICHUSA O
CTPOEHUH, CBOHCTBAX, IOTYYEHHUH H IPUMEHEHUH
KapOOHOBBIX KHCJIOT, CJIOKHBIX 3QUPOB H KHUPOB.
BEIONHATE YIIpa)KHEHUS B COCTABJIEHHUH PEaKLUM
C Y4acTHEM NpEeACTaBUTENEH ITUX KIIaCCOB
COeIMHEHHH. 3anUChIBAaTh YPaBHEHN PEAKLIHH,
HWUTIOCTPUPYIOLMX FEHETHUECKYIO CBA3b MEXIY
KJIacCaMH COEAHHEHUI1. DKCIIepUMEHTAIBHO
UACHTH(QULIMPOBATH PACTBOPHI alle€TaTa HaTpHU4,
kapOOHaTa HATpUA U CHJIMKaTa HaTpH4.
Pacno3HaBath 00pa3ubl CIMBOYHOIO Macja v
MaprapuHa

127/47 KontponbHas
pabota 1o TEMeE «
Anpaerujsl, Kap6OHOBBIE
KHUCJOTBI U HX

IIPpOXU3BOOHLBIEY

[IpoBoaUTE pediekcHIo COOCTBEHHBIX
JOCTHXXCHU B H3YYEHUH CTPOEHHS, CBOMCTB,
MONYYECHHS M IIPUMEHEHU allbJETUIOB,
KapOOHOBBIX KHCJIOT H MX IIPOU3BOJHBIX.
AHaNU3UpOBaTh Pe3yNIbTaThl KOHTPOILHOH PabOTEI
H BBICTPAUBATh IYTH JOCTHIKEHH S KEIaeMOro
YPOBH# YCIIEHMIHOCTH

Yraesoabl (12 yacoB)

128-129/1-2 YrneBonsl,

HX COCTaB U

XapakTepu30BaTh COCTaB yIJIE€BOAOB U HX
K1accHPHKaALMIO HA OCHOBE CIIOCOOHOCTH K
TCHAPONIN3Y. Y CTaHaBIMBAaTh MEXIIPEAMETHBIC
CBSA3YM XMMMH M OMONIOrMM Ha OCHOBE PACKPLITHA
OHOJIOTHYECKO# POJTM 1 XUMHUYECKHX CBOMCTB

KJtaccH(pukanus BaXXHEWILIMX NPEACTaBUTENEH MOHO-, I~ U
nonkcaxapunos. Habnronate, onuceiBarh 1
[IPOBOAUTH XMMHUYECKHH IKCIIEPHMEHT
OnuChIBaTh COCTAaB U CTPOCHHE MOJIEKYJIbI

130-131/3-4 ITFOKO3bI KaK BEIECTBA C ABOMCTBEHHOMN

Mownocaxapuel. ¢yuxuuei (anpae- rugocnupra). Ha stoit ocHoBe

I'exco3skl. I'moxo3a u

IPpOTHO3WPOBATh XUMHYICCKHE CBOMCTBA I'IFOKO3BI
U IIOATBEPXKIAATH UX COOTBETCTBYHOIUMMHU




A3bIKA U sA3BIKA XHMHH

116-117/36-37

[Tonyyenne kap6oHOBBIX

KHUCIIOT

XapakTepH30BaTh MPOMBILUIEHHBIE H
nabopaTopHbIie c0COOBI HOMY4eHHA KapOOHOBBIX
KHCJIOT.

118-119/38-39 Ypoxk-
yIpaKHEHHE I10 TEME :

«Kap60oHOBbIE KHCITOTBI»

O60011aTh ¥ CHCTEMaTU3HPOBATH CBEACHHS O
CTPOEHHH, CBOCTBAX, IOJy4YEHHU U IPUMEHEHU U
KapOOKCHIIbHBIX coemuHeHU#. CpaBHUBATH HX.
BBINONHATS yIpaXXKHEHUS B COCTAaBJIEHUHU peaKLui
C y4acTHEeM IIpeACTaBUTeNeiH Pa3HbIX KIAaCCOB
KapOOKCHUIBbHBIX COeTUHEHHHA. 3alIUCBIBATh
YPaBHEHHM S peakL Ui, WILTIOCTPUPYIOIMX
IeHETHYECKYIO CBA3b MEXAY ITHMH KIIacCaMH
COCIMHEHHI

120/40 ITpakTHueckas
pabota Ne 5 «

Kap6oHOoBBI€ KHCIIOTEI»

CobnojaTh npaBuia TEXHUKH O€30MacHOCTH MPH
pabore ¢ 1abopaTopHBIM 060pYIOBaHHEM H
HarpeBaTeNnbHbIMU NpUOOPaMH, a Takxke
XHMHYECKHMH PEAKTHBaMH, 3KOHOMHO H
5KOJIOIHYECKH IPaMOTHO 00palaThCs ¢ HUMH.
HccnenoBath CBOHCTBA H3y4aeMbIX BEIIECTB.

W peHTHPHLIMPOBATE OpraHHYECKHe BEIECTBA C
IIOMOIIIBIO KaueCTBEHHBIX peakuuit. Habmonats
CaMOCTOSATEBHO IIPOBOJIUMBIC OMBITH H OTPaXKaThb
UX HaIIMCBME C IIOMOILBIO COOTBETCTBYIOLIMX
ypaBHEeHUH. PUKCUPOBATH PE3yNbTaThI
HabmoaeHuH 1 GopMyIHpoBaTh BBIBOABI HA HX
OCHOBE

121-122/41-42 CnoxHble
3¢upBI: NOJTy4YEHHE,
CTpOEHHE,
HOMEHKJIaTypa,
¢dusnyeckue u

XMMHYECKHE CBOHCTBA

Ha ocHoBe peakuuu 3TepuQukalnu
XapaKTepH30BaTh COCTaB, CBOHCTBa M 001acTH
IpUMEHEHHUs CII0XKHBIX 3¢upoB. HaspiBaTh
cinoxxkubie 3¢upsl. [Ipemmarare ciocobbl CMEMEHHA
obpatuMoii peakuuu stepuprkanuu. [IposoauTs
pacyeThl Ha ONpeAeneHHEe BbIX0Aa IPOAYKTA;
ycTaHOBJIEHHE GOPMYTIBI U CTPOEHHUS BELIECTBA 110
NPOLYKTaM ero CropaHus (MM THApoaH3a).
Habmonars, OMUCHIBATh M NPOBOAUTH
XUMHYECKU i skcrnepuMeHT. Cobmonars npaBuia
9KOJIOTHYECKH IPaMOTHOr O H 6€30I1aCHOr0
oOpaleHus ¢ TOPIOYMMH H TOKCHYHEIMU
BeIECTBaMH B OBITY M OKpY>KaloOILEH cpere.

123-124/43-44 Xupel.

CocTaB ¥ CTpocHHE

XapakTepn30BaTbh 0COOEHHOCTH CBOMCTB KHPOB Ha
OCHOBE CTPOCHUSA HX MOJIEKYII, 8 TAKXKE




PraHHYECKHUX COCAUHEHHH . DKCIIEPUMEHTANIBHO
UAECHTH(HIIMPOBATh PACTBOPHI TITIOKO35I M
rnuuepruHa. OnpenensTs HUTHYKE KpaxMana B
Meje, xnebe, Maprapuxe

139 /12 KouTtponsHas

pabota Ne6 mo teme:

«Yraesoas»

ITpoBoauTh pediekcuio CoOCTBEHHBIX
JOCTHIKEHHH B H3yYeHHH CTPOCHHUS, CBOMCTB,
NOJy4E€HHS W IPUMEHCHHS YTJICBOIOB.
AHanu3MpoBaTh pe3yNbTaThl KOHTPOJIBHOM paboTHI
M BBICTPaNBaTh yTH JOCTIKEHH S KeJIaeMOro
YPOBHS yCIEIHOCTH

A3oTocoa

epxamme coennHenus (15 yacoB)

140-142/1-3 AMuHBI:
CTpOEHHE,

KJaccu pukanms,
HOMEHKJIATypa,

MOJYUCHHE. XHMHYECKHE

CBOHMCTBA aMHHOB

XapaKTepu30BaTh CTPOEHHE, KJIACCU(PUKALIUIO,
H30MEPHIO U HOMEHKIATypy aMuHOB. Ha ocHOBe
COCTaBa M CTPOEHHUSA AaMHUHOB ONHCHIBATh UX
CBOMCTBA KaK OPraHHYE€CKUX OCHOBAHUH.
CpaBHUBaTh CBOICTBAa aMMHaKa, METH/IAMUHA H
aHWJIMHA HA OCHOBE 3JIEKTPOHHBIX NPEACTABJICHUH
¥ B3aHMHOTO BIMSSHUS aTOMOB B MOJIEKYJI€.
YcTaHaBauBaTh MPUMEHEHHE aMHHOB KakK
(YHKIHIO X CBOMCTB. PacKpbITE poib JINYHOCTH B
UCTOPHH XMMHH Ha IPUMEPE peakMy 3UHHHA.
Ha6monaTe ¥ ONMHUCHIBATE XUMHUYECKHI
9KCIIEPHUMEHT C TOMOILBIO POJHOTO A3bIKa U A3BIKA
XHUMUH. MoJienHpoBaTh CTPOCHHE MOJIEKYJI
aMMHOB

143-145 /4-6
AMUHOKHCIOTEL CoCTaB
M CTPOEHHE MOJIEKYI.
CBolicTBa aMMHOKHCIIOT,
HX HOMEHKJATypa.

ITony4yenne

dMHHOKHUCIIOT

XapakTepH30BaTh COCTaB U CTPOCHHE MOJIEKY T
aMHUHOKHCIIOT. [IpOrHO3HPOBAaTh pa3TMYHbIE THIIBI
H30MEpPHH Yy COETHHEHU M 3TOr0 Kjlacca H
IOATBEPXKIATh HX COOTBETCTBYIOLIMMHU MOJEIIAMU
rpa¢puyeckuMu (GopMyJIaMH) B MATEPHATBEHBIMH.
OmnuCchHBaTh XMMUYECKHE CBOMCTBA aMUHOKHCIOT
KaK OpraHr4YecKuX aMQOTEPHBIX COENMHEHHUH.
CpaBHHBATh UX C HEOPraHUYECKHMH
amM(OTEpHBIMU COEAUHEHUAMHU. XapaKTepH30BaTh
NIPUMEHEHHE aMHHOKHCJIOT KaK (PYHKLHIO HX
CBOICTB. PacKpbIBaTh pojb aMHHOKHUCIIOT B
¢dopMupoBaHUH 6€NKOBOH )XH3HH Ha NIJIAHETE

146-147/7-8 benku xak
IPUPOIHBIC
6UOMOUMEDBI.

Buonoruyeckue QyHKIHU

XapakTepu30BaTh CTPOCHHE (CTPYKTYPBI
OeIKOBBIX MOJIEKYJT), XHMHYECKHE H
OHOJIOTHUYECKHE CBOMCTBA OEITKOB Ha OCHOBE
MEXIIPEAMETHBIX CBs3eH ¢ 6Honoruei.
PackprIBaTh cofiep>kanue pobiieMbl 6€JIKOBOTO




bpykTo3a

ypaBHEHUsIMH peakunii. PackpriBaTh
OGHONOrMYECKYIO POJIb TIIFOKO3BI U €€ IPUMEHEHHUE
Ha OCHOBE €€ CBONCTB. CpaBHUBATh CTPOCHHE U
CBOMCTBA ITIOKO3bI ¥ PppykTO3Hl. IIpoBOAHTS,
HaOmI0aTh U ONMCHIBATh XMMUYECKHU I
3KCIIEPUMEHT C ITIOMOLLBIO POAHOIO SA3bIKA U S3bIKA
XMMHHU

XapakTepn3oBaTh CTPOCHUE AUCAXapHAOB U HX
cBoiicTBa (ruAponu3). PackpreiBath

132-133/5-6

OHONIOrMYECKYIO PONIb Caxapo3bl, JIAKTO3bI U
HAucaxapu . ManbpTOo3bl. ONHUCHIBATh IPOMBILUIEHHOE
Baxnennme IIOJIyYEHHE Caxapo3bl U3 IPUPOJHOTO CHIPHI.
npencTaBuTeNH ITpoBoauTH, HAOMIOAATE U ONHCHIBATH

XMUMHYECKUH 3KCIIEPUMEHT C IOMOILBIO POAHOIO

S3BIKA U A3bIKA XHMHH

CpaBHUBATh CTPOEHUE U CBOMCTBA KpaxMaja U

LEITI0NI03b1. XapaKTepH30BaTh MOINCAXapU bl B
134-135/7-8 npupoJe, uX 61onoruyecKyo poiab. ONKUCHIBaTh

B3auMOZEH KU
TonmcaxapusL, 3aUMOJIEVCTBHE LIEJUTIOJIO3bI C HEOPTAaHMYECKUMHU

Kpaxman. Ilemnronosa

¥ KapOOHOBBIMH KHCIIOTaMH — 0Opa3zoBaHMe
cioxHbIX 3¢upos. ITpoBoanTs, HabmoaaTh 1
OIIUCBHIBATH XUMHUYECKHH 3KCIIEPUMEHT €
TTOMOIIBIO POJTHOTO A3BIKA H A3bIKA XUMHH

136/9 TlpakTHyeckas
pabota Neb

Co0OmnionaTs npaBUia TEXHHKH 0€30IaCHOCTH IIPH
pabore ¢ nabopaTopHbIM 000pyJOBAaHHEM U
HarpeBaTeNbHBIMU NpubOpaMH, a TaKxke
XUMHUYECKUMHU PEaKTHBaMH, SKOHOMHO H
9KOJIOTHYECKH I'PaMOTHO 00paIlaThCs C HUMMU.
Hccnenorats cBOHCTBA M3y4aeMbIX BEIIECTB.
UnentnduLEpOBaTE OpraHu4YecKHe BEECTBA C
[IOMOIIIBIO KauecTBeHHBIX peakuuii. Habmoaats
CaMOCTOSTENBHO MMPOBOJMMEIE OIBITEI H OTPAXKATh
MX HaIIUCHME C MOMOUIBIO COOTBETCTBYIOLIMUX
ypaBHEeHUH. PUKCHPOBATE PE3YILTATHI
Habmoaenuit 1 GopMynHpOBaTh BbIBOIBI HA UX
OCHOBE

137-138/10-11 Cemunap

O TeME : «YTIIEBOIBIY

O06001warh ¥ CHCTEMaTH3HPOBATE CBEIEHH O
CTpPOEHHH, CBOMCTBAX, IPHMEHEHHH H 3HAYCHUH
yTJ1€BOJOB. BBIIOIHATD yNpaXHEHUS B
COCTaBJICHHH PEaKLHH C y4YaCTHEM
NpeNCTaBUTENEH YTIeBOROB. 3aIUCHIBAT
ypaBHEHH peakiuii, HILTIOCTPUPYOLINX
TeHETHYECKYIO CBA3b MEXY KJIacCaMH




PackpriBaTh ux pons B OHOJOTMH U MPUMCHEHHE
B NMPOMBILLIEHHOCTH. Kitaccuguuuposars
(bepMeHTHI. YCTaHaBIIHBAThH 3aBHCUMOCTE
AaKTMBHOCTH ()epMeHTa OT TeMIepaTypsl u pH
cpeast. HaGmronats U onuceIBaTh XUMHUYECKUH
3KCMEPHMMEHT C ITOMOILBIO POAHOTO S3bIKa U A3bIKA
XHMHH

157/3 T'opmoHBL

XapakTepH30BaTh FOPMOHBI Kak OHOIOTHYECKH
aKTUBHBIE BEIIECTBA, BHIIONHSIONINE
SHAOKPHHHYIO PETYJIALHIO XKU3HEAEATENbHOCTH
opranu3MoB. KinaccudunupoBars ropMOHEL U
Ha3bIBaTh UX OTHAENBHBIX IPEACTaBUTENCH:
3CTPaIMOJI, TECTOCTEPOH, HHCYJIUH, aXPEHANIUH.
PackpsiBaTh poab FOPMOHOB JIJ1st HCHOIb30BAaHUSA B
MeauUHHCKUX Lensx. [IpoBoguts, Habmogate U
OMUCHIBATH XMMHUYECKHH DKCIIEPUMEHT C
TTOMOILBIO POAHOTO A3BIKA U S36IKa XMMHUH

158/4 JlekapcTBa

XapakTepu3oBaTh IPUMEHEHHUE JIEKAPCTB B
¢dapmakoTepanuu U XumuoTepanuu. OcBanBaTh
HOPMBI 3KOJIOrHYeCcKOro U 6e301macHoro
obpaleHus ¢ JeKapCTBEHHBIMH IIpenapaTaMHy.
@®opMHpOBaTE BHYTpEHHEE YOeKICHHE O
HEMPHEMIIEMOCTH JaXe OJHOKPATHOTO
IPUMEHEHHS HapKOTHYECKHMX BEIIECTB

159-161/5-7

XUMHUYECKHH IPAaKTHKYM

[MpakTHyeckas pabora
Ne7 «penTuduxanus
OpraHH4YecKHX

COoeIMHEHHH»

[IpakTHueckas paboTa

Neo8

«JeiicTBHe (hepMEHTOB

Ha pas3JIM4IHBIC BCIICCTBA»

[1pakTnyeckas pabora
Ne9

CobmogaTh npaBuia TEXHUKH O€3011aCHOCTH IPH
paboTe ¢ 1abopaTOpHBIM 060pYIOBAHUEM H
HarpeBatenbHbIMU IPHOOPaMH, a Takxke
XMMHYECKHMH PEaKTHBAMU, SKOHOMHO 1
9KOJOTMYECKH IPaMOTHO 00PAILATECA ¢ HUMH.
HccnenoBarh CBOMCTBA U3y4aeMbIX BEILECTB.

W nentuuuupoBaTh OpraHMYECKHUE BELLECTBA C
OMOLIBIO KaueCTBeHHbIX peakuuil. Habmonate
CaMOCTOSITENIEHO MPOBOAMMBIE OMBITEI M OTPaXaTh
UX Ha IMCbME C MOMOILBIO COOTBETCTBYIOLIMX
ypaBHeHH#. DUKCHPOBATH PE3YJILTATHI
Ha0MoAEHU#H 1 GOPMYIHPOBATh BBIBOJBI HA X
OCHOBE.




OenkoB. 3Ha4ycHUE OCIKOB

rojoaaHHd Ha IUIAHETE U MPEJIaraTh IMMYTH €€
PCLICHH . Haﬁmonarb Y ONHUCHIBATh XMMHYECKUH

IKCIEPUMEHT € ITOMOIBIO POAHOIO A3bIKA H sI3blKa
XHUMHH

148-149/9-10
[MupumMuanHOBBIE U

IIYPUHOBEIC OCHOBAHU A

XapakTepH3oBaTh COCTaB H CTPOCHUE MOJIEKYIT
NHUPUMHANHOBBIX H NYPHHOBBIX OCHOBaHHH.

150-151/11-12

HyKJICPIHOBbIe KHCJIOTBI

PackpbiBaTh poiib HYKJIEHHOBBIX KHCIOT B
npoueccax HaCleACTBCHHOCTH U H3MEHYHBOCTH.
CpaBHHUBATh CTPYKTYpPbI OEJIKOB U HYKJIEMHOBBIX
KHMCIIOT. PackpbiBaTh CyTh M 3HaY€HHE F€HHOMN
HHXEHEPHH U OMOTEXHOIOTHH. ApryMEHTHPOBATh
CBOIO MO3MIIHIO 110 BOIpOCY 6€3011acHOCTH

NPUMEHEHHS TPAHCTEHHBIX NPOAYKTOB TUTAHUA
(T'MO)

152-153/13-14 Cemunap
10 TEME:
«A3oTocoaepKalue

COCOANHCHU

O6061aTh ¥ CUCTEMATU3UPOBATh CBEACHHUSA O
CTPOEHHH, CBOHCTBaX, IPUMEHEHUH U 3HAYEHUH
a30TCOMAEPXKALIMX COEAHHEHHI. BHINONHATE
yIpaxHEHHU B COCTAaBJICHHUHU peakUil ¢ yyacTHEM
NpEACTaBUTENEH a30TCOACPKALUMX COCAMHEHHUH.
3anuchIBaTh YpaBHEHUS peakIu,
WLTIOCTPUPYIONIUX T€HETUYECKYIO CBSI3b MEXIY
KJI1acCaMy OpraHUYCCKHX COC}II/IHGHI/Iﬁ

154/15 KouTtponpHas
pabota Ne7 mo Teme:
«A3oTocozaepKallue

COCAHHCHU D

[TpoBoauTh pediekcuio co6CTBEHHBIX
JOCTH)KEHHH B H3y4YE€HUH CTPOCHHS, CBOMCTB,
MOJIyYeHHUsI M MPUMEHEHHU A a30TOCOJEPKAILUX
COCIMHEHHHN. AHAIM3UPOBATH PE3yJIbTATHI
KOHTPOJIbHOI paboTHhI ¥ BEICTpaUBaTh IIYTH
JIOCTH)KEHH S JKEJIAEMOT 0 YPOBHS YCIIEIIHOCTH

Buonornvyecku akTHBHbIE coeMHeHHs1 (7 4acoB)

155/1 BurtaMuHBI

Ha ocHOBe MexXmpeaAMeTHBIX CBA3EH ¢ GHonoruei
M DKOJIOrHel XapaKTepHu30BaTh poib BUTAMHHOB
IUTS COXpaHEHHs U TOJIEPKaHH S 310POBbs
yenoBeka. KiaccuuuupoBars BATAMUHEI I10
NpU3HAKy UX OTHOIIEHHS K BOJAE HIIK XHPaM.
OnuchIBaTh aBBUTAMHHO3BI K X IPOQHIIAKTHKY.
Pacnio3znasats ButaMudbel A, Cu D

156/2 ®epmenTHI

Xapaktepn3oBaTh hepMEHTHI Kak OHOJOTHYECKHE
KaTalIu3aTopsl 6eaKoBoi npupoasl. CpaBHUBATH
(epMEHTHI C HEOPraHNIECKMMH KaTaln3aTOpaMH.




«AHaJIN3 IEKapCTBEHHbIX

NpenapaToB»

Pe3eppHoe Bpemsn- 9

4acoB
11 knacc
Ne Tema pasnena KoauyecTBo yacon
n/n Ypoxos | IIpakTuueckux | KoHTpoabHBIX Hroro
I | Crpoenue atoma 12 0 1 13
2 | CrpoeHue BelecTBa. 19 0 1 20
JlucnepcHbie CHCTEMBI H
pacTBOPbL
3 | XuMHuecKHe peaKkiuu 25 2 1 28
4 | BemecTBa 1 UX CBOICTBa 73 5 2 80
5 | Xumusau obmectso 14 0 0 14
6 | Pesepn 20 0 0 20
Hroro 163 7 5 175

Kanennapﬂo-TemaTuquKoe MJIAHUPOBAHHUE U OCHOBHBIC BHIBI J€ATEC/IbHOCTH YIALIHXCH

CTpyKTypa TeMaTH4YeCKOI0O [IJIaHMPOBaHHs MTPEACTaBIeHa B TabIM4HO# dopMme.

11 knacc, 175 4acoB ( 5 4acoB B HeAEIO)

Ne ypoka, Tema

Bua neaTeJabLHOCTH

Jara

IMPOBEACHNA

Crtpoenne atoma ( 13 yacos )

1/1 Crtpoenune atoma

ApryMeHTHpOBATh MOHUMaHHE CJIOXKHOTO
CTPOEHHS aTOMa U COCTOATEIbHOCTH PasIMYHbIX
MOJIENEil, OTPAXKAIOLIMX 3TO CTPOCHHE.
XapakrepH30BaTh KOPINYCKYJIAPHOBOIHOBOH
Oyanu3M 4acTHUL MHKPOMHDA.

4.09

2/2 CtpoeHHEe aTOMHOI0
aapa. 3oTomnsl.

XapakTepH30BaTh CTPOEHUE aTOMHOTO SIpa H
HYKJIOHHI. JlaBaTh COBPEMEHHOE ONpE/IEICHHE
MIOHATHIO «XMMHYECKHH 371eMeHT». Paznnuarth

5.09




HYKIHJIBI, H300apbl U U30TOIBI

XapakTepH30BaTh COCTOSIHHE 3JIEKTpOHa B atome. | 7.09, 7.09
3,4/3,4 CocrosHue
060061maTe TOHATHS OPOUTAIE» H «3NEKTPOHHOE
3JIEKTPOHA B aTOME.
obnako»
XapaKkTepu30BaTh CTPOEHHE IIEKTPOHHBIX 8.09,11.09
5,6/5,6 Ctpoenne 0605104€K aTOMOB H OTPaXKaTh UX Ha IIUCHME C
3JIEKTPOHHBIX 000JI0UEK
ATOMOB MIOMOIIBIO MIEKTPOHHBIX H 3JICKTPOHHO-
’ rpaduyeckux hopmyiL.
21 B XapakTepH30BaTh BalleHTHbIE BO3MOXHOCTH 12.09
an
CHTHBIC aTOMOB XHMHYECKHX 3JIEMEHTOB, 00YCIIOBJICHHBIE
BO3MO>XHOCTH aTOMOB
pa3nuuHbeiMU pakTopaMu. CpaBHUBATH NOHATHS
XHMMHYECKHX IEMECHTOB
«BAJNIEHTHOCTHY U «CTENEHb OKUCIICHHDY
XapakTepu30BaTh IyTH CTAHOBJIEHHA HAYYHOMN 14.09
TEOPUH Ha TPUMEPE OTKPBITHSA MEPHOTUUECKOTO
8/8 OTkpbiTHE 3aKOHA. YCTaHaBJIUBATh 3aBUCHMOCTb MEXY
.. Menneneessim KOJIMYECTBEHHOM (OTHOCUTENBHON aTOMHOM
NepUuOaM4ECKOro 3aKOHa | MacCoM) XapaKTepHUCTUKON XHMHUYECKOT O
9JIEMEHTA U €ro MonoxeHneM B Tadbauue JI.HA.
Menaeneesa
XapakTepH30BaTh pa3BUTHE HAYYHOM TEOpHUH Ha 15.09
pUMepe YTOYHEHHUS (HOPMYJIHPOBOK
MepUOANYECKOro 3aKOHa. Y CTaHABJIUBATh
0/9 II . 3aBHCHMOCTb MEXJY CTPOCHHEM aToMa
€PHOIUYECKHI
pHOZ XHUMHYECKOT0 3JIEMEHTA U €r0 MOJIOKEHUEM
3aKOH M CTPOEHHE aToMa .
NEPUOAMYECKON CHCTEME XUMHUYECKHX JTIEMEHTOB
J.N.Menneneea. OnuceiBaTh NEPUOIUIECKOE
H3MEHEHHUE CBOMCTB 3JIEMEHTOB: pajuyca aToMa,
3JIEKTPOOTPULIATENBHOCTH.
ApryMeHTHpOBAaTh 3aBUCHMOCTb CBOHCTB 18.09
10/10 3aBucuMOCTD 3JIEMEHTOB M COEIMHEHUH OT UX I0JIOXKEHHUA B
CBOHUCTB 3JICMCHTOB 1 [Mepuoaunueckoii cucreme. IIpornosuposars
COCMMHEHHUH OT X CTpOEHHE aToMa M CBOMCTBA XHMHYECKHX
MOJIOKEHH A B o
. 9JIEMEHTOB ¥ 00pa30BaHHBIX HMH COCIMHEHHH OT
NepHoaHYECKOi CHCTEME. - ecKoii cHCTEME
xenwus B [Tepunoauy .
3HaueHue WX Monoxe PHOL
[IePUOIMHUECKOT0 3aKOHa XapakTepr30BaTh 3HaUEHHE NEPHOLUUECKOIO
3aKOHA
06061aTh U CHCTEMATU3HPOBATL CBENCHHUS O 19.09, 21.09

11,12/11,12 CeMuHap
«O0o061ICHHE H

CHCTEMATH3allMg 3HAaHU#

CBOMCTBAxX XMMHYECKHUX 3JIEMEHTOB U
06pa3083HHI>IX MMM COeIHHEHHUH OT CTPOCHUA HX
aTOMOB.




0 TeMe
«IIepnoauueckuit 3akoH
M TIepHOIHYecKas
CHCTEMAa XMMUYECKUX

anemenToB JI. 1.

Menneneea

ITpoBoauTs pediekcHio cOGCTBEHHBIX 21.09
13/13 KonTponbHas AOCTUXXEHUH B M3y4EHUH CTPOSHHH aToMa.
paboTa 110 Teme AHaNMM3UpOBaTh pe3yNbTaThl KOHTPOJIBHOIH paboThI
«CtpoeHue aTomay U BBICTPaMBaTh IIYTH JOCTHXKEHHUS XKETAEMOr O

YPOBHSI YCIEIIHOCTH

Ctpoenne BemectBa. {ucnepcHnie cHCTeMbI H pacTBopbl. ( 20 yacoB)

14,15/1,2

XHUMHYECKA CBI3b.

HoHHasg cBA3b

XapakTepH30BaTh XHMHUYECKYIO CBA3b KaK MPOLECcC
B3aUMO/IEHICTBHS aTOMOB ¢ 00pa3oBaHHEM
MOJIEKYJl, HOHOB U PaJUKAJIOB.
KnaccuduuupoBats XMMHUECKHE CBA3H.
VYcranaBaMBaTh 3aBUCHMOCTh MEXKIY TUIIOM
XMMHYECKOH CBS3H U THUIIOM KPHCTAIIHYECKOH
pemeTky. XapakTepHu30BaTh HOHHYIO XHMHYECKYIO
cB:3b. [Iporao3upoBarh CBOICTBA BEIIECTB C
MOHHOM KpUCTAINIMYECKOH PEIIETKOM.
KnaccupuuupoBaTh HOHBI 10 Pa3TUIHBIM
MpH3HAKaM

25.09, 26.09

16,17/3,4 KoBanentHas

CBiA3b

XapakTepu30BaTh KOBAJIEHTHYIO XMMUYECKYIO
cBa3b. KitaccuuuupoBarh 3TOT THII CBA3H 10
pa3HbIM OCHOBAHUAM: —II0
3NIEKTPOOTPULIATENBLHOCTH, —II0 CITOCO0Y
[epeKPbIBaHUA JIEKTPOHHBIX OpOHTanei, —Io
KpPaTHOCTH, —II0 MEXaHU3My 00pa3oBaHuUs.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXIY
MONAPHOCTBIO MOJIEKYIIB] U €€ F€OMETpHUEN

28.09, 28.09

18/5 MeTtannuueckas

CBA3b

XapakTepH30BaTh METAIIHYECKYHO XUMUYECKYIO
CBs3b. YCTaHaBJIMBATb 3aBHCHMOCTb MEXIY
¢$H3N1EeCKUMH CBOHCTBaMH METAIIIOB H
METAJUTHYECKOM KPHCTaNINIECKON PELIETKOM

29.09

19/6 BoxoponHast cBA3b
OCHOBHBIE THITBI
MEXXMOJIEKYJISPHOTO
B3aHMOJICHACTBU A

XapakTepH30BaTh BOJOPOJHYIO XHMUYECKYIO
cBs3b. KnaccubuuupoBars 3TOT THI CBSA3H.
PackpblBaTh GHOJIOrHYECKYIO PONIb BOAOPOAHOM
CBS3M B OPraHM3allH CTPYKTYp GHOMOIMMEpPOB
XapaKkTepH30BaTh OCHOBHBIE THIIBI

2.10




MCXKMOJICKYJIAPHOr O B3aMMOJICH CTBHSA

20/7 Enunas npupona
XHMHYECKHX CBA3EH

ApPryMEHTHPOBAaTh OTHOCHTENBHOCTD THIIOJIOTHH
XMMHYECKHX CBs3el Ha OCHOBE €IMHCTBA UX
HPUPOJBI

3.10

21,22/8,9
ITpocTpaHcTBEHHOE
CTPOEHHE MOJIEKYJI

Ha ocHoBe BHYTpHIIpEAMETHBIX CBAA3EH C
OpPraHUYeCKOH XMMUEH OCYLIECTBIIATh IEPEHOC
CBEICHHH 0 rHOpUIN3ALIMH 3TIEKTPOHHBIX
opbuTaneil 1 Ha HEOpraHUYeCKHUE BELIECTBA.
YcTaHaBIHBAaTh 3aBUCHMOCTh MEXIY THIIOM
rubpuaAM3aL K 3JEKTPOHHBIX OpOuTanei u
re€OMETPHEN OPraHMYECKHX 1 HEOPTaHHYECKUX
MOJEKYI1

9.10,10.10

23/10 Teopus cTpoeHus
XMUMHYECKHUX COCIMHEHU N

®opMynHpOBATE OCHOBHBIE MONOXKEHUA TEOPHH
XHUMHYECKOTO CTPOEHH OPTraHUYECKHX
COCIMHEHUI H COBPEMEHHOM TEOPUH CTPOCHHA H
MOATBEPXKIAATbh HX MPUMEpPaMH U3 OPraHH4YeCcKOH U
HEOPraHuYeCcKOW XUMHH. XapaKTepU30BaTh
SBJICHHE U30MEPUH U MOATBEPKIATh €€
TIpUMEpPaMU H30MEPOB U3 OPTaHUUYECKON U
HEOpPraHUYeCKOH XUMHUH. Y CTaHABIIUBATD
3aBHCHMOCTE CBOMCTB OpPraHH4eCcKUX 1
HEOpraHHUUYECKHX BEIIECTB OT B3aHMHOIO BIHUSHHUA
aTOMOB B MOJIEKYJIax

12.10

24/11 OcHOBHBIE
HaInpaBJIEHUA Pa3BUTHA

TECOPHH CTPOCHUA

XapakTepu30BaTh 3aBUCHMOCTb CBOICTB BEILECTB
HE TOJBKO OT XUMHYECKOT0, HO ¥ OT UX
3JIEKTPOHHOT'O ¥ TPOCTPAHCTBEHHOI O CTPOEHU L.
OOBACHATD CBOMCTBA MOJIEKYJI OPIraHMYECKHX
BEILECTB KaK (PyHKUUIO HHAYKIHOHHOIO 1
Me3oMepHoro 3¢gdhexkToB

12.10

25/12 CemuHap
«/lnanekTudeckue
OCHOBBI OOLIHOCTH IBYX
BEAYLIMX TEOPUH XUMHU»

IIpoBoanTs pedekcHio coGCTBEHHBIX
JNOCTHKEHMI B U3yYEHUH TEOPUU CTPOCHUA
BEIIECTB. YMETh apryMEHTHPOBATH CBOIO TOYKY
3peHHs 1o npobieMaTHKe CEMMHApa B MPOLECCe
OUCKYCCHHU

13.10

26,27/13,14 Ilonumepst
OpPraHHYECKHE H

HCOPraHHU4CCKHEC

XapakTepu30BaTh YHHBEPCANbHEIH XapakKTep
TIOHATH S KIIOTMMEPBI» 11 OPraHU4E€CKUX 1
HEOpraHNYECKHX BEIECTB, KIAaCCHQUUUPOBATE X
H apTyMEHTHPOBAHO PaCKpPhIBaTh HX POJIb B XKHBOH
U HEXXHBOMH MPUPOJIE M )KU3HH YCIOBEKA

16.10, 17.10

28/15 YuncTele BEUECTBA

XapaKTepmosaTb YHUCTHIE BCILICCTBA U CMCCH.
Knaccmimunposaﬂ, XHUMHYECKHUEC BCHICCTBA I10

19.10




U cMecH. PactBopbl

YHUCTOTEC U paCTBOPOB B 3aBHCHMOCTH OT
COCTOSIHUS PaCTBOPEHHOT O BEIIECTBA

(MonekynsapHbIe, MOJNIEKYIIPHO-HOHHBIE, HOHHEIE).

OnepHpoBaTh KOJHYECTBEHHBIMH
XapaKTePHCTHKAMH COJEP)KaHHs paCTBOPEHHOTO
BEILECTBA

29-31/16-18 Pemenue _ 19.10,
3a51a4 ¢ MCnojp3oBaHmuem | DCWUATh PACYETHBIE 331244 C NPUMEHEHHEM 20.10,23.10
MOHATHS « NOHSATHH: PACTBOPUMOCTb, KOHLIEHTPALIU
KOHLUCHTpauus pacTBOPOB, paCTBOPEHHUE KPUCTAIVIOTMAPATOB
BELUECTBAY

XapakTepu30BaTh JUCIEPCHBIE CHCTEMBI. 24.10
32/19 HousTHe o Knaccudunuuporats ux. Packpeiats pons
AUCIEPCHBIX CHUCTEMAX, AHUCIICPCHBIX CUCTEM B IIPUPOJAC, Ha IPOU3BOACTBE
U UX KJIacCu(UKaus 1 u B 6bITy. IIpoBOAMTH, HAOMIOATH U ONIHCHIBATH
3HAYCHHC XUMHUECKHUH IKCIIEPUMEHT € TOMOILBI POAHOTO

A3bIKa U A3bIKa XHMHUHU

ITpoBoauTh pednekcuio coGCTBEHHbIX 26.10

33/20 KonTponsHas
pabota Ne2 mo teme
«CTpoeHHue BellecTBa.
JlucriepcHBIE CHCTEMBI U
pacTBOPHI»

JOCTUXEHUH B U3YYEHUH CTPOEHHH BELIECTBA,
YHCTBIX BELLECTB U cMecel. AHaMU3NpOBaTh
pe3yAbTaThl KOHTPOJIBHON pabOThI M BHICTPAaUBATh
IyTH JOCTHUKEHHUSA )KETAEMOT0 YPOBHSA
YCHEWHOCTH

Xumuieckse peakuuu (28 yacos)

34-35/1-2
Knaccudukanns
XMMHYECKHX PeaKIui o
YHCIY U COCTaBY
pearupyouHx BeUecTB U
JpYTUM NpU3HAKaM

36-38/3-5
Knaccudukanus peakuuii
10 H3MEHEHHIO CTENEHEH

OKHCJICHHA aTOMOB

39-41/6-8 TennoBbie

3¢ ¢EKTH U TPUYHHBI
OPOTEKAHUS XHMHYECKHUX
peakuui

42-43/9-10 Cxopoctb
XHUMHYECKOH peakunu

44/11 Katanusz u
KaTaJau3aTopbl




45-46/12-13 Xumuueckoe
paBHOBECHE

47-48/14-15 Penienue
pacHeTHBIX 3a7a4

49/16 IIpakTHueckas
pabora Nel «CxopocThb
XHUMHUYECKOH peaKLIuu»

50-52/17-19
ONEKTPOIUTHYECKAS
JUCCOLHALHSA

53-54/20-21 CsoiicTsa
pPacTBOPOB JIEKTPOIUTOB

55-57/22-24 T'upponu3s

58/25 ITpakTHueckas
pabora Ne2 «Pewenue

3KCTIIEPHUMEHTAIBHBIX
3agay no TEME
«'naponus»

59-60/26-27 O6ob6mEenne
H CUCTEMaTH3alHA
3HaHHUH 110 TEMe

61/28 KonTponsnas
pabota Ne3 o reme

«XHUMHYECKHE PCaKkLIiuH

BeurecrBa n ux coiicrsa(80 uacos)

62-63/1-2
Knaccupukanus
HEOpPraHHYEeCKHX

BCILICCTB

64-65/3-4 KomriekcHple
COEJUHEHMS
HeopraHuyeckHe U
OpraHu4YecKue

66-68/5-7
Knaccudukauus
OpPraHHYECKHX BEIIECTB

69-70/8-9 O6mas
XapaKTepHUCTHKa

MCTAJJIOB H HX




COCAWHCHUH

71-72/10-11 Xumuueckue
CBOHCTBa METAILIOB

73/12 Kopposus

MCTAJJIOB

74/13 [Tony4yenue

MCTAJIJIOB

75-76/14-15 Dnextponus

77-78/16-17 Lllenounsie

MCTaJJIbI

79-81 /18-20 bepumnuii,
MarHui u
IIET0YHO3EMENBHEIE
METaJIBI

82-83/21-22 AmoMuuuii
M €r0 COEqUHEHMN I

84-85/23-24 Merannst
0GOYHBIX MOATPYI.
Menn

86-87/25-26 Iinnuk

88-89/27-28 Xpom

90-91/29-30 Mapranen

92-93/31-32 Obmas
XapaKTEePUCTHUKa
HEMCTANIJIIOB H UX
COCIMHEHHUH

94-95/33-34 OOwue
XMMHYECKHE CBOMCTBA
HEMETAJJIOB

96-98/35-37 ["anorens 1

HX COCNHMHCHUA

99-101/38-40
XanbKoreHbl— IIPOCTHIE
BEIIECTBA




102-103/41-42

CoenuHeHus cepol

104-105/43-44 A3ot u

€ro COCIMHCHHUA

106-108/45-47 docdop u
€ro COeIUHEHHUS

109-110/48-49 VYrnepon

H €ro COCAHHCHUA

111-112/50-51
O6obenue u
CHCTEMaTH3aL U 3HaHUH

10 XUMHH 3JICMCHTOB

113/52 KonTtponbHas
pabota Ne4. «Xumus
JJIEMEHTOBY

114-115/53-54 Kucnotsl
OpPraHH4YecKHe H
HeopraHuyeckue

116-117/55-56
OcHoBaHusA
OpraHH4ecKHe u
HEOpraHu4ecKue

118-119/57-58
AmMdoTepHsie
OpraHN4eCcKHE U
HeopraHuyeckue
BEILECTBA

120-125/59-64
['eHeTnuyeckas CBA3b
MeXy KJaccaMH
OpraHH4ecKuX 1
HEOPraHH4YeCKUX
COeAMHEHH

126/65 IlpakTHuyeckas
pabora Ne3 «[lonyuenne
ra3oB M H3y4€HHE UX

CBOHMCTB»

127/66 IlpakTHyeckas
pabota Ned4 «Pemenue
SKCIEPUMEHTATIBHBIX
3aJ1a4 10 OpraHUYeCKOR




XHUMHH»

128/67 I1pakTuueckas
pabora Ne5 «Pewenue
9KCHEePHMEHTAIBHBIX
3aj1a4 10
HEOPraHU4YeCKOH XUMHH»

129/68 IlpakTuueckas
pabotaNe6 «CpaBHeHHE
CBOICTB HEOPraHHYECKHX
U OPTaHHMYECKHUX
COEAUHEHUT»

130/69 IlpakTryeckas
paboraNe7
«eHeTnyeckad CBA3L
MEXIy KJaccaMu
HEOPraHU4ECKHX H
OpraHUYeCKHX
COENMHEHHH»

131-133/70-72
O6o6meHue u
cHCcTeMaTH3alua 3HaHUH
10 TeME

134-140/73-79 Pemenue
3agad 32,34 EI'D

141/80KoHTponbHas
pabota NeS mo Teme
«BemecrBa U Ux
CBOMCTBa»

Xumus u o6mecrBo (14 yaco)

142-143/1-2 Xumus u
NIPOU3BOJICTBO

144-145/3-4 Xumus u
CEeJLCKOE XO3IHCTBO

146-147/5-6 XuMusau
npoOneMBbl OXpaHbl
OKpYyXKalollei cpeabl

148-149/7-8 Xumusa u
[MOBCEAHEBHAs )KU3HD
YyeJI0BeKa

150-155/9-14 PemeHue
3agauuit 30-31,33,35




ETO

156-170 PezepeHoe

BpeMs

Texnonomn, HCNOJb3yeMbIC B OﬁpaBOBaTeJleOM npouecce

Jl1 TOCTHXKEHHU A MOCTABJIEHHBIX 11eNel [TaHUPYeTCsA HCIONIB30BAHUE 3JIEMEHTOB CIEIYIOMIUX
00pazoeamenvHbiX MEXHOR02UN:
TE€XHOJIOTMH TPaAMLMOHHOrO OOy4eHHs IJI1 OCBOSGHHS MHHHMyMa CcOIEp)aHusA oOpa3oBaHHsS B
COOTBETCTBMH C TpeOOBaHHSAMH CTaHAAPTOB; TEXHOJOTHH, MOCTPOEHHbIE Ha OCHOBE OOBICHUTENBHO-
HJLIOCTPAaTHBHOro crnocoba obyuyenus. B ocHoBe — HHpOpMHpOBaHHE, NPOCBELIEHHE 00y4aIOIMXCA
OpraHH3alys UX peNPOAYKTHBHBIX ACHCTBUM C IEJIbI0 BRIPAOOTKH Y IIKOJPHHKOB O0LICYHIEOHBIX YMEHH it
4 HaBBIKOB;
TEXHOJIOTHH peaju3alliy MEeKIIPEAMETHBIX CBA3€il B 00pa3oBaTeNbHOM MIPOLECCE;
texHonorun nuddepeHnnpoBaHHOro o0ydeHUs 11 OCBOEHHsS y4eOHOro marepuana oOydaroLMMHCA,
Pas’nMyaAIIMMUCS [0 YPOBHIO 00Yy4aeMOCTH, NOBBIIUCHUS MO3HABATEILHOI0 HHTEpeca. OCyLIeCTBAIETCS
MyTEM JIENICHUS YUEHUYECKUX ITOTOKOB Ha MOJBHXXHBIE H OTHOCUTENIBHO TOMOT€HHBIE 110 COCTaBY Py b
JUIA  OCBOEHHMS IMpPOrpaMMHOIO MaTepuala B pa3IMYHBIX O00nacTIX Ha pasIMYHBIX YPOBHSX:
MUHHUMAaJIBHOM, 6230BOM, BApUATHBHOM;
TEXHOJIOTHs MpoOIeMHOr0o 00ydYeHHU s C IENBI0 Pa3BUTHA TBOPYECKHX CIIOCOOHOCTEH 00ydaroHmIMXcs, HX
HHTCJUICKTYaIbHOT'0 IOTCHLMANA, I03HABAaTEJIbHBIX BO3MOXHOCTeH. OOyucHHEe OpHEHTHPOBAHO Ha
CAMOCTOSATENBHBIN  IOMCK  pe3yibTaTra, CaMOCTOSNTENbHOE JOOBIBAHME 3HAaHHH, TBOPYECKOE,
HHTCJUICKTYAJIBHO-II03HABATCIIbPHOC YCBOCHHC YYCHHKaMH 3aJaHHOT O HpClIMCTHOFO MaTBpI/IaJIa;
JIMYHOCTHO OPHCHTHDOBAHHBIC TCXHOJOTIHH O6y‘IeHPlﬂ, CHOCOG OpraHu3saliunu 06yqumI, B IIpoLcCCe
KOTOpPOro 00€eCIeYnBaeTCsd BCEMEPHBIM YYET BO3MOXHOCTEH M crlocOOHOCTEH 00y4aeMBIX M CO3MAIOTCA
HeoOXOaUMbIE YCTIOBUS JUIA Pa3BUTHUS UX UHAUBHAYaIbHBIX CIIOCOOHOCTEH;
TECTOBAA TCXHOJIOTH A,
HWH(OpMaHOHHO-KOMMYHHKAIIUOHHBIE TEXHOJIOTHH;

TEXHOJIOT'HH 30pOBbecOEpEXKEHUS U IP.

OcnoBHbIe GOpMbI KOHTPOJS
OCHOBHBIMH (JOpPMaMM H BUJAMH KOHTPOJIA 3HAHMH, YMEHHH WM HABBIKOB SBILIOTCA:  YCTHBIH M
IMHCHbMEHHBIH 3a4ETHI;
tecTsl popmara EI'D;
MpoBepOUHble paboThI;
NpakTHYecKue 1 nabopaTopHble paboTel

YuebHoe, HHPOPMALMOHHO-METOAHYECKOE H TEXHHYECKOe ofecneueHne npouecca
o6pa3oBaHus

Jnsi yuureas

1. YMK «Xumus. 10 xmacc. Yrnybnennsiit ypoens» 1. Xumua.10 kiacc. Y4eOHHK. YrinyOneHHbIH
ypoBens (aBTopsl O. C. l'abpuensy, K. . Octpoymos, C. 10. TlonoMapes). 368 c.
2. Meroauueckoe mocobue. 10 kmacc (aTopsl O. C. T'abpuensH, A. B. Slmykosa). 176 c.



