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Pasaen 1. Moacuureasnan mnueka

Palioswan nporpamsa no xemun 118 8-9 giaccon cocrapiena v ocHoBe;

Denepaibboro rocy JapCTREHIOTD GHpaInEITE ILHOND CTAHIAPTA OCHOBROTO OOIIETD
oipIIoBaHNA (VTECIEICH NPHEATOM HHHHE‘T'EFH:IHECIEHJESUB&HM  Havkd Poconiickod thenepaimm or
| 7w gexabpa 2010 r. Ne1897), (8 pen. [pukasor MutscTepersa obpatopanns n vaves PO or
20122014 N 1644 mor 31122015 r. Ne 1577);

Mpreaia Murobpraven Pocowi or 300082013 Ne 1015 «O6 yreepscienin TTopaika
DPrAHAALHN H OCYIIECTRACHHE 0OPATORATANLHOR AENTEALHOCTH N0 OCHOBHEIM obeodpatoaaTenbHLM
NPOFPAMMEM - [TPOIPAMMAM HASATEHOTD O0UIETD, OCHOBHOTO OGIEro M CPeaHend;

Mprkata Munwcreperea npoceemerma Poceun ot 28122008 Ne 345 «O denepantiuom nepeqane
}""E’EHH“’DE. WH‘JHE'W&‘EHHH K TS0 BN MY I'IFIHI F-E.I'II-IH-HIIHH HMCHMIHX I'l}ﬂ'l','.l'lap:'l‘ﬁtlll-l}-'lﬂ
AKKPCIHTAILNR COPASOBATEN LHMX NPOrPAMM BAYAILHONO 00ILErD, OCHOBHOND 0OLETD, CPeARCro obuera
DOPAIOBRRHHAR;

MocraroeneHne [ MAEHOTD FOCYIAPCTRCHAOTD cCAHMTAPHOTD spata PD or 29.12.2010 Mo | 89 «Oh
yroepaendn CanlTui 2.4.2 2821-10 «CaHuTapHO-3NHACMBOUIOTHHECKHE TREOORAHHA K VCIOBMAM W
OPrAHATALIHA 00VHeHHE & OGIE00PATOBATENLHBIX YUPEHIIHARLY,

INMpusiepaoi 0cHoRROA 0OPATOBITENLHOH NPOIPIMMbL OCHOBHOPD 0BMErD 0DpPUEsoRIHMS,
sachipernoi pementes HeAcpAILHOrO YHeSH0-METOMHHECKOND 0FLEIHBEHHA NO oDIEMY OOPIIORIIHID,
Onobpena pewennes or 08.04.2015, npotoxon Nel/15 (& penakumm npotokona Nel/20 or 04,02.2020), ¢
wierom Tpebosanni desepribiorn rocyIapeTREHHOM 00pAOBATETLHOMD CTAHAPTE;

[Mpumeprol ocHOBHOR 0OPaIORATENLHOR NPOrpaMMi CpetHert oduern olprIsBLHIR,
paAcfipeHHOH peimeHes heacpanbHore yuehHo-MEeTOIHISCKOrD obbenHHera no obuemy ofpasouaHHe
Oaobpena pewennes or 12 man 2016 roga. Tpotokon Ne2/16, ¢ ysetom TpefoBanmi deaepanbHoro
POCY BAPC TREHHGNS ODPIOBETEABHGIT CTAHIAPTL

FKomuenisy mpenaianaFi Yeduoro mpeyMeTa X Hvmuas 1 abpaiopBaTeNbHblx OpraHHainax
Pocouiickod Menepauys, peanyivinimy OCHORHME 05 meoDpasoniTenbHHe NporpaMsb

I'apa H.H. apropckas nporpasya ofmeobpatosaTelLHEX yupesiennii. Xuanmus 8-9
knacckl M.: [poceemenne 2017 r.

Hna peanusanyy yuebHOMo NNAHA B NOIHOM 00LEME AYIHTOPHLIE JAHATHA (YPOK)
BLITAZAIONNE K3 NPA3AHHIHEE THH 0 HepabouHe JHH B AHH NPOBEIeHHS THATHOCTHHECKHX
pabot, BIIP npopoasTea no crynenyaroMy pacnacanmo s nocneayomue 10 gneii 5-7 ypoxamu
B JABMCHMOCTH OT YPORHA 00YMCHHA, B TOM YHCAC H B fOpME MICKTPOHHOID H AHCTAHIWOHHOIT
obyeHHN.

O yOeTon OCHOBEIOH COPABATENRION MPOTPAMMBL OCHOBRHOND 0hIEHere ODPAICRLITHA H
cpentero obero obpazosanma MBOY «l wanagna Ne 2w, H A, Jlupenko » obynenne segeres no
Y4eliEO-METOARMCCKOMY KOMILICKCY Ha OCHOBE NPOTpamMms: no xuvuamn i 8-9 maccon
obweobpatosarensibix vupesaenni nod pesakuwed L Tapa, omyGavkosammas wgarensersos
wllpoceeuennes s 2007 romy:

ANTORANT, KOUBKTIHR Hansicioaanne Kaace HigaTensereon Moo wanaHER
yuehunka
FE Pvaawmue, BT LT TTE B M.: slTpocaensenuen 2014-2019 1,
dPennamMan
I'.E. Pymisrmac, dI. AT 9 M.: el lpocesusenmen 20142000 1,
Denpaman

Hiyuense inMiEH B OCHOBHOR MKOJE HANPABICHD HA NOCTHHEHHE COSTyHIIHY
meme:

OOROENNE SENHENMIIE INaiit 00 OCHOBHLIY MOHATHAX H FAKOHAN XHMHW, XHMHSCCEOH
CHMBOITHEE,

OETO0ENIE YMEH AW HAOIMIATH XHMHSCCKHE RRICHEK, NTPOBOANTE XHMAYECKHH
IRCTHCPHMENRT, MPOHIBOINTE PACHETRI HA OCHOBE XHMHHSECKHN opMyl BEINECTE H YPABHEHHH
XHMHYECKHY peaKi;




FHETEERNE THOIHABATCIBHME HHTCPOCOE H HHTEIUCRTY TbH X cnocobRocTel B MPLECCE
MPOBSTEHWE XHMHYECKOTD IKCIePHMEHT, CaMOCTOETENLHOD I'Il:l'l-!Dﬁ'p'ETE:'I'[II:E THAHHHA B
COOTRETCTEHM © BOTHHKEHIITHMH FHIHCHHBIMHA I'IEIT]J'I:EIIEIETH'EH;

SOCHNFENNE OTHOMCHHEA K XHMHEH KaE K OOHOMY H3 'II}}']-LII,I]HEIIT.I]JIL.HHH KOMIIOHSHTOE
CCTCCTEBOAHAHNA H AECMERTY obmevenoBeYecKol E¥IBTYPRL

APUMERENIE NOAYHERIBIX IRANUN 1 YMeRui R DE30nacioro HeNoib30BAHHA BCIICCTR B
METEPHANOR B OLITY, CENRCKOM XO2MACTHE, M HA NPOMIBONCTHE, PEIEHHA NMPIKTHISCKHY 24149 B
NOBCETHEBHOH KU, NPEAYTIPERASHHA ARICHHR, HAHOCRIHX BPEIL LADPORBID HSA0RCKE 0
OKpYRAOIEH cpene.

] MMM Ve Ji] Focd:
KOUINCETHBHAR, TPYNNOEAS; HHIHEHIVATEHAT

Budsi puctnsix ransmul; Ypok, JeKilHA, NPAKTHYECKOE MHRTHE, HIPE-
ofcyXIeHHA, MTPOSKTHAR IEATENLHOCTE.

[pH peanuzalinn NpOIPAMMEBl OPHEHTHPYEMCR HA WHPOKHA cnektp Qops B MeTo0R
PACKPRITHA COASKAHKA, 8 HMEHHO!

HIkonsayo Teximio.

’ CeMHHAPCKHE JAHATHA ¢ HCOOOBIOBAHHEM  JOKYMEHTOB  yaeOHHKA M
NPHEIEHEHHBIX A0NOIHHTENRHLIX MATEPHAIOR HI JIPYTHX HCTOMHHKDE.
. Y POKH-NPAKTHEYME HA OCHOBE BONPOCOR M BA0anMil - WHCTPYKIME, JaHHLIX B

TekcTe naparpadia, Tak B H3 3aNaAWi, OPHEHTHPOBAHHLIX HA BTOPYIO H TPeTH0 wacTi Exnnoro
rOCY JAPCTBEHHOID K3aMEHA.

. CaMocTORTENRHEIE PABOTH MKONBHHKOR © YSeOHHKOM, SUTAHHN, HANPARNCHHKIC
Ha MPYIIIOBYIY hopMy,

. Y pOKH-NIPCICHTAINH, TROPMCCKHE Aa00paTopHM, YPOKH-NPOCKTH B .

. YPOKH € HCTOIEIDBRAHHEM MYJILTHMETHA.

DopMLL OPrAHKEIANRE y9elHOro Mpomecca

EJRCCHO-Y POHHASN,
HHIH BN IVATRHAS

FPYIITORLE:
HHIHBATYATBHO-TPYITI0BAA;
ipoHTANLHAR;

NPAKTHEYMb;

. NPOEKTHO-HCCIEIOBATETHCKAS.

- & = @

Mecro npeamera «Xumusnn s yaednos naane

Cpok pearHianni nporpavsil - 2 roga. B coorsercTeMd ¢ yaehunv naanosm MBOY
«COI NeS» wa wavucHue XHMEH B ocuopnol obwefi mkone oteogutes |38 wacor s & u 9
enaccay: B ¥ knacce oTRoguTes 70 wacor A rog, no GaincHoMy yueOHOMY NIaHy B 9 Knacce - 68
YACOB B MOJL

Vuehusii npeamer wiyuaercs B ¥ kIACCE, PACCTHTAH HAa 70 wacoR (2 HACH B HENSTH0), B TOM
HHCHE HE KOHTpOdbibE paboTel - 4, npakTHdcckne paboTs - 6,

B asTopckys nporpaMMy OBUTH BHCCCH CACAYIOIIME HIMCHEHHA:

e



Pescperoc spema 8 kmace (5 wacos), 8 TAKEE COKpallcHME Ha 2 waca TeMbl «C1pocHie
BEIIECTR. XHMHYCCHAN CRNIED HCNOALIVETCH CIeayIommM oOpaion:

* 3 waca — Ha npoBcAcHHEC oDo0marmmero ypora no Teme sl lepRoHaMATEHEE XHMHSECKHE
NOHATHAY H PEUICHEHR 3R0EYM 000 Teke Kﬁllptflﬁ'-lH:HHE MACCOROH NOJIH XHMHYECKHX
WEMEHTOR B (hopMyIes

o 2 yaca - HA POINCHHE PRCUCTHRX 3anay «Haxomienne Maccopol JO0H PaCTROPEHHOTO
BEIECTRA B PACTROPLE, Brauchenne Macchl PRCTROPEHACN} BEIECCTRE W BOJLL JU0H
NPHIOTORIEHHA PACTROPA OIPeeeH ol KORIeRTPaliHiy

o 21 yaca - Ha Opopededde ofodm@omero ypoka mo rese aBawncHimme Knacch
HEeOPranHyeckHy coeTHnenHiy.

Yuehuwili npeaver usyuaerca B 9 knacce, paccuntan Ha 68 wacos (2 1 B nesemo), & ToM
YHCIE HA KOHTPOJkiERE pafoTe — 4 9aca, NpaKTHYecKie paboTel - 7 ¥acos.

Hisvenenna, sBHeceHHbe B paboUuyo NPOrPaMMy: PACKOMICHHE 0O HTOMOBOMY
KONHYECTHY YAC0B MEXKLY asTopckoi nporpavsyod «llporpamma ypea xumun s 8-9 Knaccos
ofmeolipazoraTeTbHEIX YOpesienniis, jonymennod Jenapramentom obliero cpeanero
obpatopanns Munncrepersa obpasosanns Poceriicroll Peaepanni K yuelHHKY ARTOPOR
I"E.Pyvmsmaca w bl denpavana «XHMua 9 KI8000 H HTONOBOMY KOIHYECTEY 42008 yuehno-
TEMATHYECKOID NIANHPORAHKA cocTapnneT 2 yuebnix uaca, Takoe pacxou1eHne
cpopMHPOBATOCH BAErOAAPR TOMY, HTO SRTOPCKAS NPOIPAMMA PACCYRTAHA Ha 33 yuebunle
HEJACTH, B KOTOPOH Ha TPEAMET « XHMHA» OThoIHTRCE 2 yuebnnix yaca B ganmom cayaae B 9
Knacce 34 yaelHmx HEneh, CHeIoBaTelbio, K asTopekol nporpasse Ouino aobasacno 2
JOMOTHATEILHEN YAC4, KOTOpHEe OTReAeHL Ha Temy: «lloBTopenHe OCHOR KYpCa XuMAn &
saaccar (2 waca + | 4ac peepBHOID BpEMEHH).

D0 HeneibHad HAMPYIKDE B KEEN0M POITY DE}"'-I-E‘H.I'IE COCTARNACT 1 qAach.

OfpasoryTenLHLIE ©I'OC 000
CTEH AP TE
[Mpeaser! XHMHA

AEKTHRH IR KYPC

Konwuecrao uacon no yaebnomy nnany MBOY «COIIT Ne 55 & wnaceax

Koacent 8 g Beero
HenenhHnix 2 2 I KV
TomoesIX 70 68 | 138

Pabouan nporpassa ol O R0

COCTARNEHA HA OCHORE:
Ocnonnas obpasopaTensias nporpavsa MBOY  «COILL No 5u

XapakTepHcTHES NPOTPaMME

B cHcTeMe ecTecTREHHOHAYYHOD OOPATORAHUA XHMHE Kak vuehHL npeaMer 3annmaet
ROKHOE MCCTO B NMOFHAHWH SAKOHOB OpHPOJALL, (QOPMHPOBAHEH HAYYHOR KapTHHE MHPI,
COMIAHAH OCHOBL XHMHUECKHX THAHKN, HeOOXOIHMEBIX JU08 NO0BCETHERHOR WHIHH, HABLIKOE



IMOPOECTe M DCIONACHOTD I HEN0REKA W OKPYIRAIOIICH ero cpefikl o0paia MHIHK, 8 TAKKE R
BOCIHTAHHH IKONOTHYECKOH Ky IRTY R,

YCNCMHOCTE  HIYVHEHHA XHMHH  CBA3EHA © OBNAJEHHEM XHMWYECKHM  SWIEIKOM,
cobmoacHEEM Npasin DelonacHol pafoTH NPM BHNONHCHHH XHMHYCCKOID IKCIECPHMCHTI
OCOTHARWEM MHOTOUHCICHHLIX CRATCH XHMHHA © APYTHME MPEIMETAMH UIKOTRHOND KYPCR.

lporpassa skmouaer B cels OCHOBM HEOPTAHKYECKOR M OPrAHHYCCKON XHMHH.
I nanuol Hoeel npoIpaMMEl ARISCTCS COAanRe Daj0BOro KOMILISKCE ONOPHBIX IHavHil no
XHMHH, BRPE®EHHBX B GopMe, cooTBeTCTEYIOMER BOApacTy o0y arIIHXCE.

B cojepRaHMM  JAHHONO KYPCR NPeICcTARNEHE  OCHOBOIOIATHIONINEG XHMHYECKHE
TEOPCTHYECKHE IHAHHA, BEIIOMAKIIIHE HIYICHHE COCTARA W CTPOCHHE BCIICCTH, 3JABHCHMOCTH HX
CBOMCTE OT CTPOCHHS, MPOTHOIHPORAHHE CROMCTE BELECTE, HCCTLIORANHE JAKOHOMEPHOCTEH
CHMHSCCKMX NPCBPEIMCHWH W OVTEH YOPanneHHs WMH B eOMX DOTVUCHHS BeMecTR o
MATCPHATOE,

TeopeTHYECKYRD OCHOBY HIVHEHHN HEOPFAHWO9ECKOd XHMHH COCTARNSET ATOMHO-
smonexyaapaoe yaenue, |leppogmsecknit sakon J1LH, Menacncesa © KpaTEHMHE CBENCHHAMH O
CTPOEHHA ATOMA, BHIAY NHMHYeCKOH CBEIH, WKOHOMEPHOCTAX NPOTEKAHHA MHMHUECKHY
PoAKIIA.

B #IyueHHH Kypca SHAYHTENEHAN POTE OTBOANTCH XHMHUCCKOMY DKCIEPHMERTY:
NPOBCACHHK NPAKTHYECKHX H nabopatopHex pador, ONHCAHAK pe3viIBTATOR VUCHHYECKOTD
IKCTIEPHMEHTA, CODMOIEHRI0 HOpM | npasrn Besonacwod paboT B xEMEMccEod TalopaTopH.

Peanwsatms JanHOH NporpaMMel B Opouccce OO0YMCHHA O3BOJHT ODYHRIOIIHMCH
YEROHTE KIIOHEREIE XUMUMSCKHS KOMINSTCHITAK ¥ HOHATE POJTL M THAYCHHES XHMMH CPEIH APYIHX
HAVE O IPHPOIE.

Hayuenne npepuera «Xumusw B 9acTi (pOpMAPOBaHHA Y OOYYAIOUMACA HAYMHOTO
MHPOBOIIPEHHA, OCBOSHHA ODIEHAYUHIX METONOR (HaOMOICHHE, WIMCPCHHE, JKCOCPHMENT,
MOJETHPOBARKE), OCBOCHME NPAKTHYCCEOIO NPHMCHCHHE HAVYHRIX IHAHHE OCHOBAHO Ma
MEMTIPEIMETHRIX  CrEMX ¢ npeameramn:  obuonornsy,  «leorpadmar,  «Meropmas,
allwreparypas, aMaremarvkas, oOcHopk OC30MACHOCTH  EIIHEACITEABHOCTHY, «PyccekHii
Ak, wDHIHKAY, o JKONOrHEY,

XAPAKTEPHCTHEA KYPCa

OcofernocTH CONEPRann Kvpea « X HMHAY RRERIOTCA TIABHOR NpIrHEcH Toro, ¥To B
VHEOHOM ILIAHE 3TOT NPEIMET NONBINCTCH MOCHCIHNM B PRAY eCTCCTRCHHOHAYMHEX
JIHETLHTLTHE, NOCKOMRKY VIR 70 OCROCHHA IKOIBEHHEN I0MEHE 00J80aTE He TOMbKG
ONPEEIEHHBIM TANSCOM NPEIRIPHTEIRHMX CCTECTREHHOHAYUHEIX IHAHHMA, HO W JOCTATOMHO
XOPOIG PAIBKTEM a0CTPAKTHEM MBLILIEHHEM .

B CONERNHARTH JaHR0r Kypcd NPEICcTARTENL] OCHOBOMOAArakIHE XHMHYSCKHE
TCOPCTHHECKHE FHAHHA, BEAHMARMITNC HIYICHHE COCTaRd H CTPOCHHA BCHICCTR, SABHCHMOCTH HX
CROHCTE OT CTPOSHHA, MIHCAHME XHMHUSCKHY RENEHHA, 0h0mEHHYI0 XapaKTepHCTHEY
OCHOBHBIX KJACCOB HEOPTANNYSCKHX BEMIECTE, & TAKHKS XHMHYCCKHX IPOISCCax, NpoTeKaimmx
B OKpyRaomes MEpe. Hanbonee cnomnsie sneMenTrl §iyHIaMeNTANRHOTO LIPA COACPEAHHS

{



ofero obpaoBaHHs (10 XMMHHK, TAKHE, KAK OCHORL OPTAHHYECKOH W TPOMBIIITEHHOH XHWHH,
NepeHecels & nporpaMMy cpeanell obmeobpazoBaTeInHON TIKOMR,

TeopeTHMECKYI0 OCHOBY HIYMEHHN HEODUAHHMECKOH XWMHH COCTARNNET ATOMHO-
monekyaaproe yaenne, [leproguveckuii sakon JIL W, Mennencera ¢ KpaTKHMB CBEOCHHSMH O
CTPOCHHH  STOMA, BHIAAX XHMHYECKOH CRAIM, EKOHOMEDHOCTEX MPOTEKAHHS XHEMHHMECKHX
peaximii,

B m3ydeHMH Kypca IHAYMTENRHAN PONL OTBOIHTCHE XHMHUECKOMY JKCHEPHMEHTY:
NPOBCACHHIO MPAKTHYECKHX N nadopaTopHbX paboT, OMHCAHHI0 PEIY/ILTATOR YHEHHHECKOTo
IKCTIEPHMENTA, CODMIOASHHIO HOPM U tparna Besonackol paboTe b xuMEgeckoll nabopaTopHi.

Conepmanne yuebHOM NPEAMETa BRIIOYNACT CRCACHHA 0 HCOPrARHYSCKHX BELIECTRAX, HX
CTPOCHHH H CBOHRCTRAX,

Fadawn wayNeNus XUMEL JUIS COTHATENRHOTO OCBOSHWE NPEIMETa « XHMHAY B IIKOILHLI
KYPE BEIHMEHBE ODASATCALHIC KOMIOHEHTE COACPHMAHNA COBPEMERROTT XHMHYICCKOTD

OOPEIORAHNE, KOTOPRIE CNOCODCTRYIOT hopmbipoaaniug:

[ xwvuveckux snanui (TEOPETHYSCKHE, METORONOMHYSCKHE, MPHEAUIHBIC, CIHCATCIBHBC —
AiHE HAVEH, AKCHOMOMHYSCKHE, HETﬂPHIIEI:I.'HE H J.Ip.}:

2} paznunnsis ywesui, naesikos (obimeysefune u cncundmsecke 1o XHMHER);
3 yennocmuoze opowEriA (K XHMAR, KTHE, TPRPOIE, 0BPATORAEIID 0 T.0.);

4} oRbima RPOOVEMNSHON OCEMETLROCTE PATHOID XapaKTepa, oDecncHHBaNIHIT PAIBHTHE
MOTHROB, HHTEILIEKTA, CHOCOOHOCTER K CAMOPEATHIMIAN 0 JIPYIHY CRORCTE THUHOCTH
VICHHKS;

3} Kmoyessx B WHein0-XILMI e CKIY KOMREmEH L,

B RaUECTRE HenNOCMMLLE DPUEHITUPOS XHMHYSCKOTO OOPEIOBAHHA BHMCTYITAIOT 00BEKTEI,
HIVHAEMBIE B KVPCE XHMHH, K KOTOPEIM ¥ 00Y9ai0immyces (popMUpyercs LEeHHOCTHOS
oTHOWEeHRE. [1pH ITOM BEIYINYHD POk HIPAKT NOIHABATENLHAIE EHHOCTH, TAK KAK JaHHbI
YueOHLIA npeAMEeT BXOMHT B FPYIITY OPeIMETOR NOIHABATENLHOM MK, MIABHAE e
KOTOPEIX I@KMIOYAETCH B HIYSEHHH TPHPOILL

B cHcTesme ecTECTREHHOHAYTHOTO o0PaIOBAHNE XHMHA KAK YHeOHRN NPEAMET JAHNMAET
BAWHOE MECTD B NOTHAHHH TAXOHOR NPHPOIL, DOPMHPOBAHAH HAYHHON KAPTHHK MADA,
COA0AHEH OCHOBBL XHMHEYCCKHX THIHHA i'll, HﬂﬂExUJ.I_HHHx IJTH I'Il,'.I-'HEt:j'I,HI.‘EHﬂi-'I HHIHH, HARKIER
LOPOROTD W HeI0NACHOrD JUI Y2I0BSKE H OKPYRAHMER er0 cpeiib 00pata muiHm, a TaKwe: j
ROCITHTAHAR IKOMOTHHECKOH KYIRTVRL.

YenemHooTs H3yHeHNE XHMHHE CEHNIAHA C OBNAJEHREM XHMIHECKHM HIRIKOM,
cofUIKIEHHEM npasda De3nnacHol padoTsl NPH BRTIOIHEHRH XHMHEYECKOID AKCIEPHMEHTR,
OCOTHANHEM MHOMOMHCTEHHLIN CHAIEH XNHMIH ¢ APYTFHMH 0P METIME WKONBHONG KYPea.

Hayuenne npegamera « XHMHEAD B 42CTH POPMHPOBAHNE ¥ 0DYYMOUINXCE HAYHHOITD
MHPOBOTIPEHHA, 0CBOSHAR ODIIEHAYIHEIXN METOL0E (HabONeHHE, HIMEPEHHE, JKCTIEPRMENT,
MOJIEMHPORAHNE ), DCBOCHHSE MPAKTHYECKOTD NPAMCHEHHA HAYYHERIX THAHWI OCHOBAHO HA
MCEITPCOMCTHRX CRA3AX ¢ nmpeaveraMy: abuwonoruay, « corpadmas, «Heropuas,
allureparypas, aMaTtemariins, «OCHOBR HEOMACHOCTH KHIHEASATENRHOCTHY, «Pyeckni
A3RIKY, cOHIMKRY, a IKOAOTHN.



8 kaace

Beck Teoperuaeckuil Marepuan Kypea XHMEH JUIS OCHOBHOH KON PACCMATPHEACTCS
HA NEPBOM (oY 00yueH S, YT0 NOIBOINET YHanTHMCH BoNee 0COTHAHHO W FAYDOKO WIVHHTE
(PAKTHYECKHIA MATCPHAT — XHMHIO 31eMCHTOB H NX cogarpenmii. Hapany ¢ yram taxoe
NOCTPOSHHE NPOTPaMMEL J3ET BOIMKHOCTD PAIBHEATE MONYHCHHBIC TEPRORAYATRAN
TEOPETHHECKHE CBEACHHS Ha DOraToM PakTHHECKoM MATEPHATE XHMHM JTeMenTon. B
PeayNETATE BEHIPRBAIOT 00€ COCTARNAIOMING KYPCA: H TEOPHA, H (aKThL.

Tlporpasma noCTPpOSHS ¢ YHETOM PEATHIAINHE MEKTIPEMETHEL CBAZEH ¢ KYpCom
disnn 7 Knacca, TAe HIYHAIOTCA OCHOBHBEIC CBEJEHHA O CTPOCHHH MOICKYI H ATOMOR, W
Grosornn 6—8 Knaccos, rae JEETCH IHAKOMCTBO C XHMAYSECKOH opragwiammel KNeTes |
npoteccaMi obmena semects. (JCHOBHOE COLEPMANNE KYPCa XHMuH § Knacca coCTARMIOT
CEEJIEHHA O XHMH'ICCKOM JEMENTE H (POPMAX CT0 CYIICCTBOBAHRA — ATOMAX, HIOTONAX, HOHAX,
MPOCTRIX BEHICCTHAN H BRXHER NN COCIMHEHHAX CMEHTA (OKCHIAX W APYTHX DHRAPHLI
COEIMHEHHAX, KHCIOTAX, OCHOBAHKAX H COJINX ), O CTPOCHHH BEINECTRA (THIONOrHH XHMHYECKHX
CRABEH W BHOEX KPHCTAULTHYECKHX PEHIETOK), HEKOTOPHIX 3AKOHOMEPROCTHX NPOTCKAHAS
peaxumii ¥ ux KnaccHduEaan. TeopeTHYECKY) OCHOBY HIVIEHHS HEOPTAHHYECKOH XHMMH
COCTARMRET ATOMHO-MOACKYIAPHOE YUeHHe, nepromuecknil 3axon JIH. Mengeneesa ¢
KPATEHMH CREICHHAMH O CTPOSHHH ATOMOR, BHALAX XHMHUCCKOH CBATH, JKOHOMEPHOCTAX
IPOTEKAHMH XHMHYCCKHN PCAKIHH.

B H3yuenss Kypea IHAYHTEIRHAS PONTb OTBOINTCH XHMHUECKOMY IKCICPHMEHTY:
NPOBEAEHRID PAKTHYECKRY pabor H AaDopaTOPHEIX ONEITOR H OMHCAHAKY BX PEIYIbTATOR;
co0MOISHAK HOPM TEXHHER (e30MacH0CTH.

Hayuenne xumun na Dazosom ypobie cpeanero ofimero obpazosiins HANPEBASHD Ha
JOCTHREHHE CIEAYVIOUIHY Lenedi: ocpocHRE IHARKE 0 XuMugeckoll cocTapnsmomei
CCTECTREHHOHAYYHON KAPTHHEL MHDA, BKHCHIIEY XHMHYSCKEX NORATHAX, SJEKOHAX H TCOPHIX,
OBIAJIEHHE YMEHHAMH NPHMCHATE TOMYIEHILIE IHANHA 118 O0BACHERNS PAIHOODPATHBIX
XHMHYECKHX HEIeHHH B CROHCTE BCMICCTS, OUEHKH POMTH XHMHEH B PAIBMTHH CORPEMEHHBIX
TEXBONOTHA B NOAYYCHHH HOBLIX METCDHATOB, PAIBHTHE NOIHABATEILHAIX HHTEPCCOR H
HHTEMNEKTYATEHLX COCobHOCTER B Mpolecce CAMOCTOSTEALHOTO TIPHODPETEHRT XHMHYCCKHY
IHAHHA ¢ HCIONB30BAHHEM PATHYHEIN HCTOMHHEOB HH(POPMALIHH, B TOM SHCHE KOMITBITEDHRX;
BOCNIMTANHE YOSKNESHHOCTH B NO3UTHBHON POTH XHMHE I KHIH COBpeMernoro ofinecTsa,
HEOOXOHMOCTH XHMHYECKH IPAMOTHOTO OTHOITEHAS K CROSMY 0POBEK H OKPYRaReH
CPefe; NPHMEHEHHE MOTYHEHHBIN 3HAHAN B yMenu# 1ng Ge10nacioro HEHoIEIOBAHNRS BEIIECTR
H MATEPHANOR B BRITY, CEABCKOM XOIRACTBE 0 HA MPCHIBOICTRE, PEILCHHA NPAKTHHECKHY HUIaY
B MOBCEHERHOH XKHIHN, NPCAYTDERACHAS SRACHHH, HAHOCAIIHY BPL]] TE0PORLID HE0ReKa W
OEpyHaomed cpene.

ODOCHOBANNE: IPH HIVHEHHH HATHAHHRI TEM HENOCTATOMHO BPEMCHE [N [TPOBEIEHHS
O0DINAKIIH YPOKOBR H YPOKOB N0 PEMISHHID PACHETHEN H KAYECTBEHHEIN ZA/144, 8 YPOKH 3TH
HeODXOAHMBL, TAK KOK HANPABRNCHB HA PeaTHIalHID BamHeHmEX TpeDopanwl K 3IHAHHAM
VUALIHXCA — NPHMEHERRE NOIYYeHHbX Y Y [] 08 BROIIHCHHA TPCHHPOBOYHBMX YIPAKHEHHN H
MOArOTORKE K KOHTpONEHOH padore. O0oMnaomes TECTHPOBAHHE NOIBONSET BEERHTE CTENCHD
ORNAACHHA YUAMHMHCH SHAHHAMH 110 OCHOBHEIM BONPOCAM KYPCA OPraHEgEckoil  xuMmu;
COTORHOCTE B caave EID no cuman,



QopMyYNHPOBES HAZBAHAA PAIACIOR H TEM  COOTBCTCTBYCT ARTOPCKON mporpamse. Bee

NpaKTHUCCKHE paboT, IEMOHCTPAHE, Tab0paTOPHLIE OMBITL BINTH B3 MPOTPAMMEL Kypea
xumuH 1nx 8-9 knaccos asTopa H.H. ["apa.

9 kaace

Cﬂ,ﬂ.ﬂpﬂﬂHHE }"-[-E;‘EHGT'I]' NPEIMETa BEMIOTACT CREJCHHAA O HEOPTAHWTECKHY H
OPrafHYeCckKHy BEIECTRAX, WX CTPOCHHH H CHORCTBAN, 4 TAKEE XHMHYECKHX MPMICCCAX,
MpOTEKAKMITHY B OEPAVSAEIIIEM MEDE, Hanbonee cnommue JneMeHTH Illjm,u.mma.rmunm Hapa

cofepmanns ofmero ofpasoBaHRA N0 XHMHH NEPCHCCCHB B MPOTPAMMY CpeIHcH
obieodpasosaTe bHOH KON

Yueduwfl Matepuan otolpan Takus obpazom, YTo0sl MoXHD GbUI0 OOBRCHHTE HA
CORPEMEHHOM H [OCTYIIHOM JU18 YHAIIHXCE YPOBHE TEOPETHYECKHE NON0KEHHN, HIYIAeMEie
CBOACTRA BEIIECTE, XHMAYECKHE NPOLECCHL, NPOTeKalOIIHE B OKPYRAIOMEM MHPE,
TeopeTHYECKYI) OCHORY HIY4eHHE HEOPTaHHUCCKOH XHMHH COCTABIRCT ATOMHO-MOICKYIAPHOC
yuense, neproxuuecknii zaxon JLHM. Menneneera ¢ KpaTEnMB CREICHHAME O CTPOCHUH ATOMOE,
BHAX XHMHY9ECKOH CBATH, JAKOHOMEPHOCTEX XHMHYCCKHR peakini,

B H3y4EHHH KVPCA SHAMHTEILHAN POTh OTBOOHTCE XHMHMECKOMY 3KCICPHMEHTY:
NpoREIeHHI0 TPAKTHYECKHX H NaD0PaTOPHEIX paboT, HECHDKHEIX IKCIEPHMEHTOR W OIHCAHHID
HX PeIyILTATOR; CODMIOIEHHIO HOPM B TPARHA NOBEACHHA B XHMUHECKOR 1abopaTopuu

Benyummmu BACHMH NPCLIATACMOND KYPCE ABIRKTCH:

= MATEPHANBHOC CAHHCTRO RELIECTH, NPHPOJLL, HX NEHETHYECKAN CBATS;

- MPHUHHHO-CIEICTBCHHEIE CBATH MERTY COCTABOM, CTPOSHHEM, CROHCTRAME K
NPHMCHCHHEM BCIICCTE;

- MOFHARACMOCTE REIIECTR B 3AK0OHOMEPHOCTEN TPOTEKAHAA XHMHEYCCKHX PCAKIIMi;

OO RACHAIOMEAS H TPOrHOIHPYIONAS POTL TEOPETHYSCKHX THAHHH T8 aKTHHUCCKOrD MATEPHAIA
KHMHH JIEMCHTOR,

- KOHKPETHOE XHMHYECKOE COSTHECHHE NPpencTasIfeT cobofl 3scHo B HeNpepLBRO#
UEMH NPEeRPAeRAH BEIecTR, OHO YUACTRYET B KPYTOROPOTE XHMHHCCKHX ANEMEHTOR H B
XHMHYCCKOR SBOMIOIHNA,

- KON NPHPOIE 0OBEKTHEREL H MO3HABACMBI, IHAHHE JAKOHOB A3€T BOIMOKHOCTE
YIPARIATE XAMHYECKHME NPEBPAICHANME BEUIECTE, HANOWTE IK0JI0THYECKH Ge30macHbic
enocobhl TPOHIBOJACTES H OXPAaHE! OKPYARIOMER cpe/ibl 0T IArpAIneryi:

- HAYKE W NPAKTHEA B3aMMOCBAMNbL TPeGOBANNA NPAKTHEN — TRIKYIAR CHIE HAVEH,
VEMEXH MPEKTHER 00YCI0BACHBI J0CTHACHHAMH HAYKH,

JlaHAAS MPOTPEMMA COICPAHT BCE TEMEL, REMIOYEHHEE B Denepaikasil KOMITOHERT
COIEPHAHAS 0OPAIOBAHHA.

[TpHMcpHas DporpamMMa 1o XHMEH, COCTARACHHAR HA OCHOBE (CACPAILHOTD KOMIIOHEHTA
rocyaapeTeeHHOre CrasiapTi oCHORAOND 00IETo oDPasOBaHAR, NPEIYCMATPHBACT HIYYCHHE
TeM NPOMHCAHHEY B (EIEPATEHOM KOMNIOHEHTE rocyaapeTrennore Cranzapra.

TeMmamika o KOAHYECTRO HabOPaTOPHEIX ONLTOB B TPAKTHHECKHX paboT, COOTBETCTRYIOT
[Tpeveprodl nporpavMaMe 00 XHMHH 0CHOBHOTO 00IEro o0patoRiHng.

Tesma ypoka cOBNARACT ¢ HAIBAHHEM nuparpatl:-a yuchHEKA, Kpose ypokos « Brmeciends
10 XHMHMCCEMM VPasHerussy B «CBaah MEKIY KIAcCaMn HEOPraHNIeckiX coeqHHeHnii"
{cozepRanHe B TeKCcTe B BHAE abzauck). Boe AeMoRCTPaIHE, N1a00PATOPHEIC ONbITHE M
npakTHgecke paboTel B3ATH 13 [IpusMepuof nporpaMaEeL.

[lpe opranmsamnn yqebuoro npotecea o npeaMery 80% ypoka npeanonarsetes
MPOBECTH KAk KOMOWHHpORaiHkEe; 18% - H3YHCHHE M NEPBHYHOID JAKPENNCHAS HOBLIX SHAHMF,
1% - yPOKK KoMIIERCHOTD TpHMeneHna 3YH, 1% - ypoxH KONTPONS, OLICHKH B KOPPCKIHY
IHAHWH YVOAIANCAE,

MeToam KoRTPONR: NHCEMERNLIA B YOTHRIR.



[IpH Hay9eHHH KYPCA NPOCIEKHBATCH MERNPEIMETHEIE CRATH ¢ DHOnOrHEH, (prInKO,
reorpaduie.

B u3yveicHNH Kypea 3JHAMHTCARHAR POih OTBOIHTCA XHMHDECKOMY JKCNEPHMENTY:
NPOBSTIEHHED TPAETHYOCKHX F-Eﬁ'l.'l"l H nﬂﬁu]m‘mpnm QIETOR B ONACEHAK HX PE3yITRTATOR,

coOHICHHID HOPDM H ITPREBHET TESHAEH DE3ONACHOCTH B XHMHYECKOM KaDnHeTe.

JmanocTnnie, METANPEIMETHLIE H NPEIMETHRIE PEIYIbTATEE
ocpoeHna yaebaoro mpegmera «Xuvums | 3-9 gaacen)
JIHIROCTHREIME PEIYILTATAME BHITYCKHHEOR OCHOBHOH LIKGILL, OPMHEDYCMBIMH
NPH H3YICHHH COICPMAHHR KYPCa 10 XHMHHE, ARIRIOTER;

»  UyBCTBO MOpAOCTH 33 XHMASCCKYIO HAYKY, TYMAHWIM, HEICYCTPEMACHAOCTD.
s  [OTOBHOCTL K OCOTHARHOMY BRIGOPY nantHefimed ofpaiopare snodil TpaskTopii.
s YMEHHE YIPARIATE CBOCH NOIHABATEABHO JCHTCIBHOCTRIO,

MeTanpeaMerHbIe PeIyIbTATH HIYSEHHN:

» Henonbiopanne yMcHME H HABLIKOR PARIHYHBIN BHAOE NOAHABNTENRHON NEATETLHOCTH,
NPHMCHCHHE OCHOBHBIX METOOOB [MOIHAHHA JUI8 HIYYEHHR pPAiIHYHBIX  CTOPOH
DEPYVEANICH ACHCTRHTEIRHOCTH,

«  Henonniopanue OCHOBHRIX RHTSNNSKTYANRHEY onepaunii: QopMyTRPOBAHRE FHIOTED,
AHANTH H CHHTEL, CpanncHHe, 060DIMEHHE, CHCTEMATHIANHA, BLIABICHHE NOPHIHHHO-
CNEACTREHHRY CRAIEH, NOHCK AHANOTOR,

= VMCHHE MeHEPHPORATE HISH H ONPeIeisTh CPeIcTRa, HeoDXoAuMee IS HX PEATHIAINN,

o  Ywmenwe ONpeaciaTe HeMH H 3AIAYH JeATeNRHOCTH, BMOHDATL CPCOCTBS PemHEIMH
UE/TH W NIPHMERATE HX Ha TPAKTHKE.

« Henoneronande paaiHdHEY HCTOMHHKOR N8 NOTYMEHAA XHMHUCCKOR HHHOPMAIAN.

Mpeamerneamn  pesyiIETATAME OCBOCHHS XHAMHE BROYCKHHEAMHE OCHOBHOR UIKOLI
ARTAKOTCA YMEHHN:

®  XAPAKTEPHIORATE OCHOBHEIE METOOW NO3HAHHA:  HaOmwogcHME, HIMEDCHHE,
ARCTEPHMENT,

® OUHCHIBATE CBOMCTBA THEPORX, MHOKHX, FE000PAtHLMX BEUISCTR, BRSNS HX
CYIECTBEHHLIE ITPHIHAKH;

® PpACKPMBATL CMBICT OCHOBHBIX XHMHUSCKHX [OHSTHH G3TOMY, WMOMESKYIRw,
XHMHMCCKHA  MICMCHT®, WIIPOCTOE BEIECTRO», «CHOKHOE BEIICCTBOY, GBANCHTHOCThY,
UXHMHYECKAN PEAKITHAY, HCNOIRIYA IHAKOBYIO CHCTEMY XHMHH]

* DPACKPLBATE CMBICT 3AKOHOB COXPAHEHHR MaCChl BOINECTH, NOCTONHCTEA COCTaBA,
ATOMHO-MOIEKYIAPHOH TEOPHH;

&  PALTHYATE XHMHYECKHE H (HIHYCCKHE HRACHHA,
HASLIBATE XHMHYCCEHC MICMCHThI;
ONPEIEnATE COCTAR BELECTE N0 WX OPMYIEM;
OMNPEIENATE BATEHTHOCTE ATOME MCMEHTA B COSTHHEHIAR,
ONPCICAATE THIL XHMHYECKHX PeaKimii;
HATLIBATE TPRINAKH B YCIOBHS TPOTEKARRE XHMPUECKHY Peakitii;

* BHERNATE TPUIHAKH, CEHASTEILCTRVIONIRE O NPOTCKAHHN XHMHYCCKOH DEAKUME 1IpH
BRITMOUIHEHHH XHMHYECKOTD OTIRTA;

®  COCTARNNTE (POPMYIEI OHHAPHRIX CORAMHEHNH;

* COCTABAATE YDABHCHHA XHMHYECKHX PEAKIIHA,

o cofimoiaTe npasnna Sesonacuol paboTH NPH NPOBEACHHH ONBITOR,



*  NOALIOBATECH BA0OPATOPHEM ODOPYIORAHWEM H NOCY.I0M;

®  BLMHCIATE OTHOCHTENBEHYID MOJEKYIEPHYIO H MOJAPH YR MACCH BCIICCTH,

*  BLMHCIATE MBCCORYIO A0 XHMHYECKOTO MIEMERTA MO POPMYIL CoeTHHSHHS,

®  BRMHCIATE KOMHYECTRO, (vboM BN MacCy BEIIECTBA N0 KONHYECTRY, 0OBCMY, Macce
PEATEHTOR HAH MPOOYKTOB PCAKITHE;

*  XAPAKTCPHIOBATH PAINGECKHE H XHMHHECKHE CROACTRA MPCTEY BEIECTE. KHCIOPOIa
H BOJOPONA;
MOAYYATh, CODMPAETE KHCIOPOL H BOIOPOL,
PACTIOINABATE ONEITHEIM NYTEM razoobpaiHle BRIIECTRA: KHEAOPO, BOJOPOI;
PACKPBIBATE CMBICA JKOHA A BOTAIPO;
PACKPLIBATE CMEICA NOHSTHEA «Tennosoi hderT peakunms, «MOnapHE olseMy;
XAPAKTCPHIOBATE (PHINYECKHE H XHMHYCCKNE CBONCTRA BOIRL
PACKPRIBATE CMBICT TIOHRSTHA «PacTROPH.,
BRITHC/IHTE MACCOBYI IO PACTBOPSHHONC BELIECTER B PACTROPC,
NPHTOTORINTE PACTROPE C© NPCICICHHEOR MACCORDH MOl pacTROPEHHOND BEIIECTRA;
HAILBATE COSTHHEHHA WIYISHHRBIX KISCC0B HCOPraHHYeCKHN BelEcTs;

* XAPAKTEPHMIOEATE (HIHYECKHE W XHMHMCCKMC CBOMCTRA  OCHOBHEIX  KJACCOR
HEOPraHHYCCKHY BCIECTE. OKCHIDR, KHCIOT, OCHOBAHHA, Cojle;

=  ONPCACTATE NPHAAICKHOCTE BELECTE K ONPeASIcHHOMY KNSCCY COCIHHCHHI;

®  COCTARINTH OPMY/IK HEOPrAHHYECKHX COSTHHENHE HIyYeHHRIX KIACCOR;

* [(POBOJHTE ONLITH, DOITBCPAIAINIHE XHMHEYSCKHE CBOHCTBA HIVICHHLIX KIACCOR
HEOPTAHHYECKHN BEUIECTR,

® DPACTIOIHARATE ONLITHEIM NYTEM PACTROPE KHCIOT B IER04EH No HIMCHEHHI) OKPackH
HHIHEATOPA;

®  XAPAKTEPHIORATH BIAHMOCRITE MERTY KIACCAMHA HEOPTAHHYSCKHX COSTHHEHMHI;

» packpuisars cMbicn [lepuoauveckoro sakona [LH. Mengeneena;

o O0bACHETD QHIHYECKHA CMBICT ETOMHOTO (MOPAIKOBOTO) HOMEPAE XHMHYECKOTD
ANEMENTA, HOMEPOR TPYNNL H NEpRoaa B neproawseckoi cuereme JILH. Meuneneena;

* O0LACHATL JAKOHOMCPHOCTH WIMCHCHHA CTPOCHHA ATOMOB, CBOMCTE JICMCHTOB B
Npeenax MATLIX IePHOI0E H TIARMLIX TOAMPYIN;;

® COCTABMATE CXEML CTPOCHEA ATOMOB NepBEr 20 AieMedToR NEPHOIHISCKON CHETEME
JLH. Mennencena;

® PACKPHIBATE CMBIC MIOHATHI: «XHMHAYCCKAN CRAIEY, ¢EKTPOOTPHIATENLHOCTEY;

* XAPAKTCPHIOBATH  JARHCHMOCTE  HIWYCCKHN  CROMCTE  BCHIECTE OT  THOA
KPHCTAIUTHSCCKOH PEINCTEH;

® OOPefeiaTh BRI XHMHYECKOH CRATH B HEOPIAHHYECKIY COSITHHEHHAN]

*  H300PAKATH CXEMBl CTPOCHHA MOJISKY! BElIecTs, O0pEI0OBAHNHEIX PAIHBIMH BHIAMH
XHMHYECKHAX CRATEH,

* XAPAKTCPHIOBATL BIAHMOCEASE MERIY COCTABOM, CTPOCHHEM H CBOHCTBAMH
MCTEIIOE;

s pAMOTHO OOPAIATECH ¢ BEIMGCTRAMH B NOBCCIHCRHOH BIIHN,

Pazgen 2. [Lranmpyemuie pesvianvare obyscuns

BH[I}’EIEI!IEI.T NIYHT BOZMOEHITE HAYIHTECH:
& HAPAKTEDHIORATE OCHOBHEIE METOILI MOIMANHA |Iaﬁ.nm,ueuue, HIMEDCHHE,
IECNEPHMEHT,
* OMHCLIBATE CBOACTRA TBEPIABIX, MHAKHX, razoobpasHbIX BelISCTE, BRUICHN WX
CYHCCTBCHHBIC TTPFHEHAKH,



® PACKPHIBATE CMLICT OCHORHBIX XMMHUCCKHX TMOHSTHH «aToM», «MOTEKyTas,
WXHMHIECKHI ICMENTY, «NPOCTOC BEUICCTBON, GCA0KHOE BCUIECTROR, RAIEHTHOCThS,
WXHMMHUCCKAR PEAKIIMAYD, HCTIOIBIYA IHAKOBYVID CHCTEMY XHMHH,

* PECKPRIBATE CMBICH 3EKOHOE COXPAHEHHMA MACCH  BCUIECTH. NOCTOSHCTEA
COCTABA, ATOMHO-MOJEKYIAPHON TEOpHE;

® PETHYATE XHMHICCKHE B PHIRYECKHE TRICHHA,
HATLIBATE XHMHYCCKHC 2ICMCHTRL
ONpefensTh COCTAR BEIECTE N0 HX hopMyIam;
ONPEfEisTh BAICHTHOCTE ATOMA NIEMEHTA B COCIHHEHMAX:
ONPENEATE THII XHMHYECKHX peaKilnii;
HAZLIEATE MPHIHAKH H VCIOBHA NPOTEKAHHI XHMHUSCKHX PEEI-lﬂ.lHﬁ;
BLIARJIATE [IPH3HAKH. CBHACTENBCTEYHMUME O [POTCKAHHH XHMHYECKOH
PERKITHH MPH BRITIUIHEHHHE XHMHEYSCKDS ONEITA;

® COCTABANTE POPMYIILE GHHAPHEIX COeTHHEHII:

® COCTABIATL YPABHCHHA XHMHYCCKAX PeaKiimii;

* CODMOAATE NpaBHIa Be30nacHOd padoThl NPH POBCICHHN ONEITOR;

® [ONBIOBATECH J1aD0PaTOPHRIM ﬂﬁ-np}mu]mﬁucu H OCYanit;

* BLIMHCIATE OTHOCHTENRHYHY MOJEKYIHPHYE) H MONAPHYR MAcChl BEIECTR,

® BLYMCIENTE MACCOBYIO IO NHMHYECKOTD WIEMEHTH 10 (Gopayne coeJuHeHnE;

* BbI"MCIATH KONWYCCTBO, 00BLEM MIH MACCY BELICCTEA N0 KOJMYECTRY, 00REMY,
Macce PrarcHTOR AN MPOIYETOR FEEHI[HH,'.

* NAPAKTEPHIOBATE (MHUIMHECKHE W XHMHUMCCKMC CBOHCTEA NPOCTHIX BENIECTR:
KHCIOPOIE H BOJOPOA;

® [OAYYATE, CODHPATE KHCAOPOZ H BOIOPOL;

* PAcNeIHABATE ONBITHEIM ITYTEM [83000pa3HEIC BCIICCTRA, KHCIOPOIL, BOIOPOIL;

® DACKPLIBATE CMEIC]T 34K0HA ARBOIAIpO,

* DEACKPRIBATRE CMBICH TOHATHR aremnosoll sdupekr peakuHHy»,  eMonapHiti
ObLeM»;

® NAPAKTEPHIORATH HHIHYECKHE H XHMHUECKHE CROHCTRA BOJILI;

® PACKPHIBATE CMBICA NOHATHA €PACTBOPS;

* BEHYHCIATE MACCOBYIO IO PACTROPEHHOTD BEILCCTEY B PacTBOpPE;

* [PHIOTORAATE PACTROPH ¢ ONPEAeIcHHOR Maccosoii gonel pacTROpEHHOID
BEMEeCTRA;

® HAILIBATE COSAMHEHHA HIVUEHHBIX KISCCOE HCOPTAHHUYCCKHY BEIECTR;

* RAPAKTEPHIOBATE d]HEH"I'EEI'F.HI: H XHMHMCCKHC CBOHCTBA OCHOBHBIX KIACCOR
HEOPTAHHYECKHY BEIECTR: OKCHIOE, KHCTOT, OCHOBAHWR, Coned;

® ONPENENATE NPHHALIEKHOCTE BELIECTE K ONPEISICHHOMY KIECCY COCINHEHMI:

& COCTARMATH GOPMYIE HEOPTAHHHECKHX COCIHHCHANA HIVICHHRIX KIACCOR;

® MPOBOIHTE ONBITHE, MONTBEPRAAIOUME XHMHUYCCKHE CBOHCTBA HMIYUCHHLIX
KIACCOB HEOPTAHHYCCKHX BCUICCTE:

* PACNOIHABATE ONBITHEIM MYTEM PACTBOPE KHCAOT M MEN0qel N0 W3MEeHeHMID
OEPACKH HHIHEQTOD:A

- KEPHHTCPH'BDBEE RIAHMOCBHSL MERIY EhnaccasMy HEOPMAHHYMECEHY
COEIHHEHHHN;

& packpeiBaTe cMbic |lepuognaeckoro sakona JLH. Menacncesa;

® OOEACHATE PHIKHYECKHI CMBICT ATOMHOTO (NOPAIKOBOID) HOMEPA XHMHUECKOID
EMENTa, HOMEPOR TPYTIINL | NepHoja b neprogHyeckoii cucteme [I.H. Menneneera;

€,



® OOBACHATL FAKOHOMEPHOCTH HIMEHEHHA CTPOCHHA ATOMOR, CROHCTR MIEMEHTOR
B MPEAeiay Mankix MEpHMIOE H TMTaBHLIX MOOIPY I,

®  XAPAKTEPHIORATE XHMHYCCKHE ICMCHTEI (0T BOAOPOLA 10 KANBLHA ) HA OCHOBE
HX TIOOMeHHs B nepuogmaeckoi cucreme [LH. Mengeneesa n ocoberHocTel cTpoeHHs
HX STOMOB,

& COCTARIATE CXEMRE CTPOEHHE aroMoBR nepewWx 20 aneMeHTOB NEpHOJHYeCKOl
cuerems [1.H. Menneneesa;

* DACKPBIBATE CMBICT MOHATHI: HXHMHICCKAA CBATE»,
WHICKTPOOTPHIETENBHOCTEY

® NAPAKTEPHIOBATL JABACHMOCTE (HIHMECKMX CBOICTE BCIMCCTH OT THOA
KPHCTALIHUECKOH pelleTER;

® OIPCOC/ARTE BHI XHMHYECKOH CBAIH B HEOPrAHHYCCKHX COCTHHCHHAX]

o p300pAKATE CXEMBI CTPOEHHA MONEKYN BEWecTs, O0PAzOBAHHBIX PAIHBIMH
RHAAMH XMMHUYCCKHX CBASEH;

* PACKPBIBATL CMBICH NMOHATHH «HOH», €EATHOWUR, «3HHOHY, 4MICKTPOIHTLE,
SHEMTEKTPOIHTELY,  «WICKTPOIHTHYECKAS  [HCCOIHAIMAY, ¢OKHCIHTENRY, «CTEEHb
OKHCIEHHAR «BOCCTAHOBHTLIbY, KOKHCIEHHEY, «BOCCTAHORICHHEY,

& ONpelens s CTeNneHbL OKHCIEHHS ATOMA ATEMEHTA B COETHHEHHH;

® DACKPREBATE CMBICH TCOPHH AEKTPOIHTHYECKOH IHCCOLMAIIHAL

® COCTARIATL YPABHCHHA WIEKTPONHTHYECKON JHCCOUMAIHN KHCIOT, [menouei,
conei,

e OOBACHATE CYUIHOCTE NPOLIECCA AMCKTPOIHTHYECKON THCCOMHALHN M PCAKILHI
HOHHOTO DDMEHA,

& COCTARIATH NUIHLIE M COKPALICHHBIC HOHHBIE YPABRACHHA peaKkiiy oDMCHa:

* ONPEENATE BOIMOKHOCTE TPOTEKAHHA PeakiMii HoHHOro obMena;

® (POBOJHTE PEAKIMH, NOIATBCPAIAIONIHE KAYeCTREHHRH COCTAR PasiHYHbIN
BCHICCTE:

* OMNpeleNdaTh OKHCIHTENL H BOCCTAHOBHTE b,

COCTARIATE YPARHEHHS OKHCITHTE/IBHO-BOCCTAHOBHTENBHEIX PCaKITHii;
HASHIBATH (AKTOPE, RAHAIOUAC HA CKOPOCTEH NHMHYIECKOH peaKiHm;
KEIEEEH¢HUHpﬂﬂﬂﬁ MNHMHYECKHE PCAKITHE IO PATTHYHEIM TIPHIHAKAM,
XAPAKTCPHIOBATE BIAMMOCRAZE MOHIY COCTABOM, CTPOCHHEM H CBOHCTBAMH
HEMETRILIOR,

® [POBOANTE OOBITH 00 NOIYYCHHIO, COOHPAHHIO H HIYICHHIO XHMHYCCKHX
CBOHCTE raseobpasHLIX BEMECTR: YIIEKHCA0rD rasd, aMMHaKa;

® pACHOIHABATH OTBITHEIM TYTEM razoo0dpasHbie BENIECTRA YINCKHCILE a3 M
AMMHAK;

* XAPAKTEPHIOBATH RIAHMOCEHIL MEK/Y COCTABOM, CTPOCHHEM W CBOMCTBAMM
METELTOR,

* HAILIBATH OPTAHHYECKHE BEUICCTBH M0 WX HOPMYyNe: METaH, ITAH, ITHIEH,
MCTRHOM, FTAHON, TTHICPHH, YECYCHAA KHCJIOTE, aMHHOYKCYCHAA KHCAOTA, CTeApHHOBAS
KHCAOTA, O/IEHHOBAN KHCAOTI, MIOKO3E;

& QUEHHRATh BIHAHHE XHMHYECKOTD SArpasHEHMA OKPYARUOIEH Cpoiabl Ha
OPraHHIM HYenoBeKa;

® paMoTHO OOPANIATRCA C BEIIECTBAMM B IIOBCE/IHEBHON HHIHN

¢ A
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* ONpCAChATE BO3MOKHOCTE NPOTEKAHMA PeaklMil HEKOTOPRIX MTpeacTaBHTenei

OpraHiYCccKHY BELISCTE © KHCIOPOOOM, BOOOPOLOM, METAIAME. OUHOBAHMAM,
MELTOMEHAMH.

BoInyckuHE NOAYIHT BOIMOKHOCTh HAYIHTLCR!

* goidguCamy W NPOGEPAL  IKCREDHMERMMAIBHO FUROMEIN 0  YUMUYEERio
CEOUCMAAY BEL{ECIIE Ha OCHOBE X COCMasa U CMIPOCHUA, LY CROCODHOCIIN BCMVYRGITS 6
FUMHNCCKUE PEaKiil, ¢ Xapaxmepe i RpodyEmar PAITNNHBI XIMUNECKIT Peayxyuti;

® XAPAKMEPUIOBANs  SEWECHIGA WO COCMAEY, CMPOSKWE N CEONCTEaM,
VEMAaHaGIUGAmS A U HO-CIE0CMBEHHMNE CERTN MENCOY OOHNBLMU XEPEIR MEPHCMTR MY
BEUfECITEA;

® COCMABIRMb MOTEKVAAPHEIE 1 NOTHBIE UOHKBIE VOOSHENUS N0 CORPUMENHBIM
NONHBLM VIOEHEHUSEM,

® NPOSHOIUPOSIME CHOCODHOCTL BELYECMB] NPORBAEME OXUCTUMENSHBIE TR
BOCCIMAHOSUMENENBIE COOUCIMAA € VNEMOM CRIERENEI OKUCIENUR INEMENMOE, EXOORL{LT 6
€20 COCMIOE;

* COCMARIAMS VINIEHEHUA DEaKylll, COOMBEMCMEVIONIY ROCIEO08aMETHOCTY
RPESOIENNT HEOP2ARUNECKUY SCIECME PAINLNHEY KIACCOE,

* GHOGUIAME W NPOSEPRME IKCAEPUMERMATBHO FUNOMETS 0  PEIVILMamax
S0FOCTHCMELT PAZTNHGE (PAKMOPos Ha WIMERERUE CROPOCIIN XUMUNECKON Peanytit;

® LCHOTBIOBAMs  NPUOOPEMENKBE  IHAKUA  ONR  JKOTOPHNECKH  2PAMOMBOZO
ROBECEHIA & OKPYNCAIOUER cpede;

® NCHMOABIOBAME NPUODDEMEHHKE KUONEENE KOMICMIENYNE NPU  S6nOAHEHNY
npoekmoes ¥ ynefno-uccIedosameTsorkuX  3aday No  WEVNEMIBO  CEOTICME, cHocoboe
HOTVUEHUR | POCROIRABANUR BEljecme,

* OOBERMUGHD OYERUBAMD UHAOPMAYUTD O BEWECTIAAY U XUMUNECKIX RPOYECCax,

& KPUMUNECKU OMNOCUMBCR K acesdonayunol undopmayu, vedofpocosecmiol
PERTAME & CREOCMBAX MACCORON Wihopmatuy,

& QCOIHAEAMD INAYENUE MICOPEMUNECKIY FHANNE RO TUMUL OA8 NpaKmuNecKol
DELMENBHOCMIU YEADEER,

* cOI0AGANTE MOOETH W CXEMB OO PEMEHUR VHeONBIX 1 ROTHABGMEABHBIT 3000y,
ROHUMAME HEOBXOOUMOCME CODNNOEHUS NPeonuCaimll, NPeolazaeMely & URCMPVRIYLAT
RO WCHOABIOEAN UK REXAPCME, CPedcms Ouimeson XML & op,

P 13 Co HHE ViehHore npeimera
Xumun § waace
Mepposauasnabie XHMEMecKne nonaTusa (21 wac)

Hpenser xumun. Tera u sewpecmed. (choannie e moon RoHanis. e Tooeie,
uEMepenue, swenepusenm. DHIRGSCKHE B XHMHUCCKHE RTeHEA. UHCTLIE BEIECTRA H CMECH,
Coocobul pagaencans cmecei. Atom, Monexyvia, Hon. Kpucranawacckne peleTen: HonHas,

ATOMHAA H MONEKY A HAE.

KHUMHSCCKHI 3TeMEHT. XHMATecKHe OpMyIn. IHAKH XHMHUCCKNX AeMEHTOR.

[lpocTeie # cnowmneie pewectea. Banentnocts. AToMHo-MomexyIapioe yaenne, Jaxon



MOCMORNCIGEA COCMded Gejecad. Jaxon COXPaNeniss Macest geecms, XHMHUecKne
thopaynsl, Maaexen, OTHOCHTENREAR STOMHAN M MONCKY IApHAR Macekl. Maccosan nons
AHMHHECKOTD HEMEHTA B COEIHHERHH, JAK0H COXPAHEHHEA MACCK! BEINECTH. NHMHYECKHE
yparvenns. Kospuipentel. KnaccnukaliHg XAMHEYECKHY PEAKIINi N0 YHCTY H COCTARY

HEAQIHBEN O MOTYHCHALR BEIECTRN, Yenoera B NPHIHAKH MPOTCRAHHA KHMHYTCCERX pﬁﬂﬁillﬂﬁ.

Jaboparopisie onbiThi. PAccMOTPEHRE BEIIECTE © PAITHIHEIMHA DHIHMCCKIMA
ceoficTRamu. PasnenenHe cMECH C NOMOITRID MAarHuTa, [Tpusdepsn finiHieckny B XHMIHecKRY

annennil. Peakinn, AIMIOCTPHPYIOINE DCHOBHBIC TPHIHAKH XAPAKTCPHER peakimil,
Mpakraveckne paboTe
C - [pasrnd TEXHHKR GEI0NACHOCTH NPH pabuTe B XHMHHECKOM KafnReTe.

- OnpaxosMneHre ¢ maboparopbiyM ODOPYIORAHHEM B NPHEMAMH 0OPAILEHHA ¢ HHM.

- OmuncTra SH:HHm-r IIEIIIE[H:HH'DH COM. .
o e P R | '-. 1 kh :?} j\_}; L:"-\.- o b
A WY a'~ L".“- ! "'*-:—' - 'I"'{ ". -*3'-' : 11 Y o

Pacuernbie 3agaun. Bruucienne nmmnrenmuh uu:.ie.ﬁ"msrpnuﬁ Ha-::::r.-’.: E-'Elumau no

WE Eﬂ“ FmWﬁ I i‘ﬁ’*{mﬁﬂm COSTHHEHHH,

Kucnopon. (6 =wacos) P2 1"."-‘

Kncnopon — xemadecknil anesent H nopoctoe pemectso. (hon. Cecmas sozdyxa,
Dpamncckne H- XuMAdeckAe ceofictea xucaopoga. [lonydeHme W NPHMEHEHHE KHCIOPOOA.
Kpveosopom suciopoda 6 npupode. Topenwe, Owcudw. Bozdyx u ero cocmas. Medrennoe
prncrenne. Temiosoh sguberm xumuveckux peavyui [lowsmue 06 3830~ 1 IHOOMEPMULECKIT
PEAK YA,

Tonnueo | cnocofibs ero caRranng. Janmra arMocgepioTo BOLIYXA OT 3ArpRsHCHIH.
JlafiopaTopanie onkirsl (RHakoMIeH e ¢ O0PAIIAMH OKCHIOR.
Mpaxrumeckne pabore [oavaense ¥ ceoficTa KHCIOpOIA.

Bogopoa. (3 uaca)

Bompopon — xuMASECKHE NeMEHT B OpocToc BemecTho. Haxomiaenne B npHpone.
(PuIMYECKHe W XHMHYECKHE croicTea sogopons. Bogopon - moccranosntens. [lonyuexue
sogopona & naboparopu. Mogyvenue sodopoda & npovsiwsennecmy, fpuenenue sodopeda,
Kauecrsenume pedknun Ba Tasoodpasubie BemecTRa  (KWcaopoid. sogopom). OObeMEbe
OTHOLEHHA FAT0B TPH XHMWSCCKHY PEAKIHAN.

Mpakrwacckau pabora. [lonyucHue BOADPOSA B HCCHCAOBINEE SI0 CBOHCTE.

BaaumojeilcTRHE BOROPORA ¢ ORCHAOM Men (11},



Pacteopui. Boga (B wacon)

Bojaa. Pacreops:

Boda & npupode. Kpyeosopom sodw 6 npupode. Pususecsue § XUMUSECKUE caolicmed
g0, PacTeopul. Pacmeopumvocms seugecms 6 sode. Kounentpamas pactropos. Maccosas ao071s
PACTBOPEHHOTO BELIECTRA B PACTROPE.

Mpaxraaeckue pabors, [paroTosncune pacTROPOR conell ¢ onpeneneHkol Maccosod
A0NeH PACTROPCHHOTD BEIECTRA.

KoanwecToennkie ornomenns s xusmun (5 nacon)

Koawuectso semecrea. Mom. Monapuas maccs, BarHCIenns ¢ menombaosammes

MOHATHH SKOTHICCTRO BEECTRAY, «MOIAPHAN MAcCcay. JaKoH Aroraapo. OfLemHme
OTHOIEHHS MA30R NPH XHEMHYSCKHX PEAKIUEX.

Ocnosiiblie KARCEH BEOPranEYecknx cocannennii (12 vacon)

Owenapr.  Knacempmraums, Homenxmatypa.  Punveckue  ceoficmea  oncudod
XuMudeckue cofictBa  okcHIoB.  Tomwenue u  npusenenue  oxcudos.  OcHOBAHMS,
Knacenduratms. Homenxnatypa. @uswsecxue ceoiicmea ociosanuie. Morywenne ocnosanuii
Xummtcckne croficrea ocnosannd. Peaxuws weltpanmsamm. Kucnors. Kaacenduxamms.
Homenknatypa. uswvecxue croticmed  kuciom  [Tomwwenue npusenenue  xuciom.
Xumuaeckne cooficTaa knenot, Munnkarope. HiMenenne oxpackn HHIMKSTOPOR B PasiHSHENX
cpenax. Comn. Knscchdurauns, Homenxnatypa. ®uswveckue ceolicmea coneil. Hoaywenue u
HpReenene cotelr. KHMHYECKHE cBoiicTBa conell. [eHETHYECKAR CBASH MEEIDY KISCCAMH
HEOPTEHHYHCCKHX coemHenni. [potiewa Ge3onacnozo UCNOThINEaNUS BEWECTE 1 XUMUNECKUX
Pearyjuit & noecedneasnon seum, Toxcuunwe, opurne u 63pHeoonaciie seecmed. Boimosas
XMWY CCKENR SPLMOIMHOCHTS,

Jaboparopusie onkrres. JleficTeHe KHCIOT HA HEAMKaTOPEL. OTHOIMERRE KACAOT K
meTaniaM. CeofcTra pacTROPHMEI H HEPACTBOPHMBEIX OCHORRAKI. BaaumoneiicTare
FHAPOKCHTA [THHKA ¢ PACTROPAMH KHCIOT B menoue.

MpaxTeveckne paboret. Peinenne SenepaMenTATERLEN 100649 00 Teme "OcHoBHEEe

ENACCH HEOPraHWYMCCKHE COCTHHeHuH".
Hepmoamweckmii 3axon u MCXY [LH. Mengeseena. Crpoenne atoma (8 uacor)

lMepimic  NONLITRH  KNACCADHKALME  XHMHYECKHX  SAeMcHTos.  CTpocHNe  aToma.
Mepuonuaeckuil  1aK0H W NEPROIHYECKAN CHCTeMa InMuteckns  wiemenron JLH.
Menaeneena

i



Crpoetne aToMa; sapo, IMeprerHueckui YpoBReHE. (ocmas Rdpa amoma’ Apomons,
petmpons. Hiomonw, Tlepaomasecknii sakon JLH. Meugencesa, [lepwommacckan cuerema
xpMEneckrx aiesmenToR JLH. Menaencepa. @ummvecknii oMmbicn  aToMuoro (mopRIKOBOTG )
HOMEPA XHMHYECKOID ICMCHTL, HOMCPE TIPYNNGI W NEPHOJR NCPHOTHYECKON CHOTEMLL
Crpoense  sHepremuueckux  ypommell aTomos  nepsbix 20 NMMMUECKHX  2feMeHTOR
nepHomHteckoli cuctemt JLH. Menneneera. JaxoHOMEPHOCTH WiMenenms cpolicTR ATOMOR
XHMHUSCKHY MEMCHTOR H HX COCAHHEHHN HA OCHOBC NONOMEHMS B NEPHOIWYECKOH CHCTEME

JLH. Menzeneesa u crpoenns aroma. Iuauenne Tepruogsueckoro saxona JLH. Mengencena.

Crpoenne Bemects. Xumuueckas cBush. (7 9acon)

TNERMPOTMPUYAMETBHOCMY  OMOMOS  XUMINeCKIX  d1emenmos.  Kopanewrhas
XHMHYECKAA CRATE: HENONApHad B noaspuas. [lonamue o sodopodrel caxsu u ee alWINMY Ho
ruFIHeCcKie coolicmes sejecme Na npusepe sodw. Honnas came. MetanmHueckan cawin., Tumi
KPHCTMIAANYECKILE PEMemor (QmoMuad, MoleKyiapias, Nonkal, Mematinyecsan). Jaatcumocs
husreckIOe cOOHCTE BEECTNG oM ILNG KPUCMELTRNECKO PEEniL

Crenens okncnenny. OKHCARTE ILHO-BOCCTAROBHTE THHRIC PEAKITHHE,
Xuninn 9 kaace

MosTopenne kypea xuvun 8 kaacea (3 1), Mepromraccruil 3axon W nepHomTHTeCKan
cieTema xum. anemenTos /1. H. Menneneesa B coete crpoenns aromos, XuMuueckan crsih,
Crpoenre pemectra. OCHOBHEE KIACCH HEOPTAHWSECKHX COSTHRERNH: HX cocTan,
KraccHEKaMA, croficTea.

Hemoncrpanmi. Tabaua «Bras cessefn. Tabanua « Tane kpucTALImYScKi
PEIIETOED,

Payaen 1. Muoroofipasne xamuueckux peasumii (17 q).

Tema 1. Knacenurxaunn xumadeckux peasumii (6 1)

KaaccnHKAIMA XHMASECKAX Peakilni, PeaKiie COSTHEBEHNS, PatIDWEHNE, TAMEIIEHHA,
obMens. OKHCTMTENLHO - BOCCTAHORWTENBHEC peakudd. Temmonsie MhherTel XHMEYSCKMX
peakumit. [Tonamue 0 cxopocmu xumudeckol peaxyuy, Pakmops, RINKOWNE NG CXOPOCHTS
xumusecko peaeyun. [Monamue o comaiusamope, Knaccadukanun XUMusecknx peartmil no
PARHYHEIM MPHIHAKAM: WHCIY H COCTABY HMCXOAWBIX H NONYYEHHMX BCIICCTH, HIMEHEHHKD
creneHell OKHCACHHA ATOMOR XHMHSECKHY WIEMEHTOR, TOrIOMIEHHI0 BN BELETCHRID FHEPIIH.
FTEKTPONHTHUSCKAN THCCOLMAINA, DICKTPOANTEL | weanexrpoantsl, Homs. Kartsows w
annonsl. Peaxnmm  wonmoro ofiveds. YoioBus npoTexamds peaxupii  HOHHOMD oOMeHa.
IMEKTPOTHTHYECKAS JIMCCOUMALIHN  KHCIOT, Wenowell W conelt.  CTenenmn okMcienns.



Onpegenienne  CTCNCHH  OKHCACHNA  GTOMOB  XHMHHCCKHX IEMEHTOR B CORTHHEMHAX.
Oxucmurens, Bocetanorutens. CyimpocTh OKHCIHTEIBHO-BOCCTAHOBHTENBHEX PCaKIHiA,
dexongmpanui. Jemoncmpayion onbimos, Suaciiouin 30RUICHMOCT, CRopocmy
VNMUNECKIET PRAKHNE O PELIRNRBI (IR,
Hpaxmusneckan paboma Nel, Hiyuenie Gt yeaosui nposcoenis Yusmueckol
PEGKHIL Hd &8 cxipociig,

Ubparesiie peaxipn. [ToHaTHE 0 XEMHYECKOM PABROBECHH.

Tema 2. Jaexrpornraneckan guccoumanus (11 1)

XHMHYECKHE DEAKIAH, HIYUINE B BOAHBIX PACTROPAX. DICKTPOTHTE 0 HEMIEKTPOTHTEL
Howre, Karnonsl v anuonsl CHaparHas TeopHs pacTBopos.

ONEKTPONHTHYSCKAN JHCCOLMALIMA KHCIOT, ocHosanui, conedl. Caalne 1 CHARHEE
AEKTpOINTH. CTeneds auccoruaimn. Peakiun Hounoro obMena. Y enosus npoTekanna
PeAKIHA OOMCHA 10 KOAA. XHMHYECKHE CBORCTE OCHOBHBIX KI3CCOB HEOPTRHHYECKHY
COE/IHHEHHA B CRETE NPEACTARTCHAHE 00 SALKTPOTHTHYECKOH JHCCOIHALHE B OKHCTHTENLHO —
BOCCTAHORMTENLHLX PCAKITHAX.

MNonatie o rvaponmse concl.

Pacuémist 1o ypasienins XEMENECKUX PEaKyitl, eciu oone 102 senfecmes Oane & ustnimge.

Hemonempayuy, Henmimanue pOcmeopos Geljecns 1a INEKMPULECKIN RDOGDOMMOCHTE,
Jeumcenue BONOS & IFCRMPUHECKOM MTE,

Hatopamopusie onpim. Peaciu ofiMena Mexcoy pacmieopaun SIeKmpotimoe,

fpakmuneckan padoma Nel. Pewienie SKCnepuvenmaisibir 3000y mo meme
o CRONCMEE KHCAOM, OCHOSANII I COTCH KK JVEKMEO MmO ).

Pazaea 2. Muoroobpaine semecrs (40 4).

Hemeraanm IV — VI rpynn w Bx coegnmenna

[lonowenne Hemeranion B NEPHOANYMCCHON CHCTEME XWMHUeckHx anesentos JILH,
Menneneesa. O6mme cnolicTaa nemerannon. Nanorenn; Pu3MIecKkHe B XHMHEYECKHE CROMCTRA.
CocambicHia  TANOrcHOB. XI0POBOAOPOA, XAOPOROJIOPOAHAN KHCHOTa W ee cond. Cepa:
(panseckne W xuMHueckHe cpolicTha. CoeAHHEHHS CEpL: CEpOBOOPOI, CYML(FHIL, OKCHIL
cepet, Uepnas, cepuucmad § Cceposodopoonal Kuciomse HoOMX codin. A3oT: (PHIHMCCKHE W
XHMHuecKHe croicTrn. Ammuar. Coan asmmonns, OKRCHIL &30Ta. AIOTHAR KHCIOTA H £ o,
Qocdop: duraeckne 1 xamuneckne ceoiletsa. Cocamnenns docdwpa: oxenn dochopa (V).
oproochopian krcaota Woee cond. Yrepom  HIMMecKHe W XHMHUECKHe CROACTRA.
Azromponun yorepoda! auwas, padiaim, xapbu, goveepenn, CoeMICHRR YTIepoaa; ORCHIL

yraepana (1) w (V) vroabhan kpcnoTa w ce comm. Kpesmuul i é2o coedumnen.



Tema 3. Ianorenw (5 4)

Hemeranma. ['anorenss. [osomenne B IepRORYSCKON CHETEME XHMHYMCCREX
MEMCHTOR, CTPOSHHE HX aToMon. HaxomaecHne B mpupoie.

Duinveckne 0 XHMAYeckHE cBoficTa ratorenon. [lomysenne n NPHMEHCHHE TUIOTCHOB,
Xnop. Duandeckne o xuviEteckne cooftersa xaopa. [pamencenie xaopa, XNOpoBoIOpO.
Pusnueckne caofcrra. Momyuenne. Consuas kueaoTs o ee conn. Kavecrrennas PeaKIiHA Ha
XNOPHI — HOHEL Pacnosnasanme XnopaIos, GROMHIOE, WOIHIOE.

Hemorcmpayuy, Pusnmeckue ceoiicmea 2aiozenos. Taryuenue xroposodopoda u
PACMAODENNE €20 8 BO0C.

Hafopamoepisie onwmy. Pacnosyasanie coTTNoi KUCTOM, XROPO0E, (oo,
lnadudos 1 o,

Mpaxmusecxkan padoma N 3, MToxywenne coumnion kucioms u wnwenue ef ceoficms.

Tema 4. Kuenopoa n cepa (6 1)

Kucaoposa u cepa. Tlonokense B NEPROIHYCCROH CHOTCME XHMBYECKHY WIEMEHTOR,
CTpoCHHE HX aToMob. Cepa. AJuoTponss cepsl. QRINYECKHE W XHMHYUSCKHE CROHCTRR.
Haxoswczenne o npupoge. lpavenenne cepu. Ceposogopo. CepoBoiopoanas KHCIOTA B ee
coan. KasecTeentan peakuus va cyismi-wonss. Oxcun cepe (IV).

Cepras kucnota. Xamuueckne cooicrsa pasbaptentoll B KORLEH TPHpOBAHEOH copHoil
KHCaoTh. KavecToenHan peakiiig #a Cvikar-oHbl. XHMHYCCKHE PEAKITHE, TEKANTHE B OCHORE
NOMYYEHHA CEPHOR  KHCNOTH B npoMEnIeRnoctd. [pasMenenne coproil kHCI0TEL

Hesmorncmpayun, Avromponus kuciopodda u cepee. Tnaxomcmen ¢ eOPasi@M RPUPOOH b
CRIBd0g, cyindhamon

Habiopamopuste omami, Pacnosnasatue cyrbgud-, cyingum- u cyisgham-uonos &
JRCIIROPE.

Hpaxmuvecrkan paboma Ned. Pewenue axcnepuvenmarsiss saday no mese « Kucropoo
M e,

Tema 5. Azor u dochop (Y 1)

Asor 0 pocdop. Tlonomenne B neproarYeckol CHCTEME XHMHYECKHX 2ICMCHTODR,
CTPOCHHE HX STOMOB. A30T, (PHINYECKHE H XHMHYCCKHE CROFCTRA, NONYHEHHE H NPHMEHCHRE,
Kpyrosopor asora B npapoae. Avmpak, OHINHCCKHE B XHEMHYCCKHE CBOHCTRA, NONYyYeHHE,
NpHMCHCHAE. CoTH AMMORHS. AT0THAN KHCIOTA M ee croiicTra. OEHeaRTekHbE caolicTna
a30THOH kuenoTe. [Tonydenne aornoll KHCA0TH B Mab0paTopH. XEMEYCCKHE PCaKIig,
NCHANHE B OCHOBE NOMYYCHAA A30THOR KHCAOTR B npoMeiiieHHocTr. [Tpuvenende. Coma.
AOTHEE VIOGPEHNE.

DPocdop. Antorpomia. PHIHYeCKHE B XuMnaccrne crodicTra, Okera docdopa (V).

DocdopHaR KHCNOTE, e COTH H YI00pEHHE,



Hesoncmpayuu, Monysenne avvuara u ean pacmeopenue ¢ sode, Oanaromiene o
OOPETaML APUPOONLIX RUMpPamos, docanos.

Habopamopse onsims. Braumodetiomeaue coredi avyMonie co tyetowa,
ClamaroMTenie © asomusmu i ocdoprsmn yoobpen,

Hpaxmunecran padoma No5, [onywenue avmvuaca b wsywente eco cooticne,

Pewenue wadan na onpedetenie voccosol (06sEMNOL) don saxoda APOCVIcrE Py
(R MEOPERIUYECRN BOIMINCHOD,

Tema 6. ¥Yraepoa w kpemummii (9 u)

Yrnepon n kpemusii. [lonosenne B nepHoaHSeckoil CHETEME, CTPOEHIE ATOMOB.
Yinepog, AanoTponns. ©UIHHCCKHE B XHMHYECKHE CROMCTEA YrIeposa. Ancopiums. ¥ rapriii
Fas, Yraekwe/ il ras, YrofkHas kuenota n ee conn. KavecTsennan peaxius na kapbouar —
HoHEL KpyrosopoT s npapoge.

Kpesumil. Owxcuz kpemiad (1V). Kpemuueran kHcaoTa # ee comm,

Crexno. [ement,

Hemonempenpu, Kpucmaniuveckue pewemyu aamaza u zpaguma. Iucscomeman ¢
OOPATYAMN HPEPOIIBLY KAPHONGMOS I CUTUKamod, (RRGNOMTENNE © PATIIMNBIME SUOLIN
moriisd, (OBHOKOMAEHNE ¢ fdavl cmexid,

Habopamopnsie onvams, (Ruaromienie co ceolicmeami & 8IaEMonpesPate N
Kupionames u swdpaxapforamos. Kavecmeaennnie PEarijin Ha Kaphoram- 1 CummKam-Lonb.

Hpaxmuveckan padoma N6, Hompvenne oxewda yavepoda (IV) u usywense e2o cooticns.
Pacnoswasanue xapionamos.

Pelenie 0008 HE BRYRCIENNE MACCH 1TH 0FLEMa APOAVEma Pearyiin Ro uieecmne

MECCE LAN OODEMY MCXIHOZ0 GEIECMBA, CONCPMCAIYETD MPIMECH,

Tesma 7. (Mmue cooiicrsa mevamnon (11 )

Tononcenue MemaLion & REPUONLNECKON CUCITEME XUMUNECKuY anesesmos 7 5
Mendereean. Memaris & npupode u obwiie crocobs ux nomyeenus, Qe grisuseciue
caeticmes Memarros. ODIME XUMBEYSCKRE CROHCTRA METALIOR: DEAKINH C HEMETALTAMH,
KHCTOTAME, COASME. Jexmpoximuyecsun pad nanpaxecii vemavros, Ulenownbie meTanan v
mx coeannenns. LLlenounosemensabe MeTanis 1 ux cocanmenna. Marmil v xasioni, mx
REKHCHITHE COCTHHEHHN, WeCTKOCTE BOJIL M CNOCO0R! 62 YCTPAHEHHA.

Adiosusuit. AmpoTeprocTs OKCHIA B THAPOKcHIa amiosuina. Heneso, CocnHicHns
HEACH B X CBOHCTRA. OKCH/IBL FHIPOKCHIR 1 cootk wenesa (11 i (1), KasecTrennas peasimus

Hid HOHEL



Aesoncmpeniin, IRaRoMCIED © oOPEIYEMN SN THETRIIT COTENT Hampue, KaTus,
APUPINBLE COSONREHIN KLThIUR, Pyoavu xoenesd, coedunenunmu anovunus, Braumodeicmsue
HYETONNBIX, W ETOYHOTEMETORBL MEMLLTON ¥ CIMMUHILE © sooofn, CMCHAanne Woeie s o
KNCTOPOOE i XA0pe.

Aafiopamoprisie onsims, otysenue 2udporcida QUoMuia ¥ 83010 RCmaue eo0 ¢

KuCTomavy o eaomawy. Monyvenue suopoxcuoos xeerexaifl) u (1) u s3aquvodeiicmesue ux ¢
KUCTOMEMY ¥ MESOWAME,

Hpaxmuyeckan pafome M7, Peuenue 3enepusMenmaibin waoei no mese @ Mematin
W NE COSCNeIEE S,

Fazaca 3. Kparkwit ofsop sasncimnx opranngecknx semects. (8 wacon)

Teua 8. [lepponauassasie TpeIcTanienns of opraugyeckux pemecrnay (% q)

[lpeamer opranwyeckoii xumis. Heoprannueckne H OpraHBYecKHe COCIHHEHHA,
VYraepoa — ocHOBA HIHW HA 3esne. OcofeHHOCTH CTPOCHHA 8TOME YTTIEPOIE B OPraHHyueCKHy
COCMHHCHAAX.

YIrenoaoposbl: METAH, ITAH, NPONAR, THNeH. Homosnukn y2iegooopooos. o
a3, meghmb, Veogs, KHcnoponcoJepsaniie coeIHHEHHA: CIHPTH (METAHOI, STAHON, MIHIEPHH),
EEpOOHOBEIE KHCIOTH (VECYCHAS KHCAOTA, AMHHOVECYCHAS KHCIOTA, CTEAPHHOBAN H ONCHHOBAN
KHCAOTEL). BHONOrHYECKH BAKHLIE BELIECTRBA: WHPL, rMokoda, Denkn. Xuwwyeckoe sazpaaneniie
OKPYNCONRGEN CPedt B E20 ROCICOCTIEHA,

¥raepogopoas. [Mpenensinie yrnesoaoposl. Meran, sran, nponad. Crpykrypibie
POPMYITH YTASBOAOPOI0E, [ OMOIOrHYECKHA PR TPEASILHEX YIIEROMOPOI0E. [ oMON0TH.
MHIHNECKHE W XHMHYECKHE CROJICTRA NPEAeikREIX YIAEROIOPOIoR. PEakiiMe ropense |
sanemennd. Haxomnenne 8 npapoge. [lpumenenne.

Henpenensisie yraesoopois. ITHICROBLIE DAL HENPEICTBHEX YTICROAOPOIOE.
Dranen. DHIAUECKHE H XHMHYECKHE CROMCTEA HTHAcHA. Peakuua mpHcoeIHHCHHS,
KauecTsennme peakunn. Peaknms nomameprsamn. [Momomunen. [Tpasenesne stuiena.

ALETHASHORKI PRI HENPEJLNBHEY YINeRoROpOI0R, Auetuned. CroficTea aneTHieHa.
[Tpumenenne.

[MpoMIponHEE Yraesogopoon. KpaTkad o030p oprafHveckHy COeTHHenHH:
OAHOATOMHUEIE CTHPTE, MHOTOATOMHEI COHPTH, KAPOOHOBLIE KHCIOTE, CHOEHBE ML,
WHPBL, ¥TICEOIR, SMHHOKHCI0TR, Genkn, Ponk Genkos B OpraHiame.

AMenoncmpain. Modeau Moty opaaiiNeckix cocOuRenti, cXeMbl, Ialityh.

Pacyemnsie facdayu. Yemanoaietpe npocmeiieti opasinl GEljECTEa o Marcoabiu
CMETHE M UTEMEH I

THoB pacHeTHBLIX Ta08%:

1. Briyucnense Maccosoi Jo/H XHMAYECKOTD VIEMeHTa 110 {I}l}p.l'!}'.‘-'t-ﬂ COCHHHEHHA.



Yemanoatenue npocmeinned gopyyasl SEWECMET MO MACCORKM DOTEM TUMINECKILE

AAE MR,

2. Brraucienus no XHMHYECKHM  VDABHEHHAM  KOJUHMECTRA, o0LeMa, MaccH

BELIECTHA N0 KOMTHYECTRY, 00heMYy, MACCE PeareHTOR WIH NPOAVETOR PeaKii.

3 Pacuer MaccoBodi jois pacTEOpeNHOID BEIICCTRa B pacTROpE,

Mpumepnnie Temul npakwyeckns pabor:

ki laboparoproe  obopyaceamie w  npuemsl  oDpalleHHs ©  HHM.

Desomacnodi paborsl B Xrvmricexoi naboparopus.

[Tpasuna

Z. OUHCTER A PSIHCHAHON TOBIPpERHON Comn.

3. [pranaks npoTeKaHnA XHMHMCCKHX PeaKiiii.

4, MNonyuenne KHCAOPOIA W HIVIEHEE 10 CBOHCTE.

5; [Nonyuenne pooposa n HIVICHAE ero ceofcTh.

f. [puroTomiense pacthopos ¢ onpelerennodl Maccosoil nonell pacTROpENHOTO
BEIECTRA,

5 Pewenne  IKcHepHMENTAILHEIX 33084 100 Teme  «OCHOBHEIE — KJSCCHI
HEOPrAHHYECKEX CORAHHEHRTTS,

8. Peakipan wonnoro obuena,

9. Kauecmaennsie peacyi nea 4ois 8 Pacmeope.

10, Honwenue asmisana v W3yNenne 620 cociome.

1. [ogyueniie ¥21exucions g u UINeRne 620 caoficms.

12, Pewenme sxcnepaMenTanbiey sanas no teme sHemeranme IV ~ VII rpynn # mx

coeWHeH Y.

13. Pemenne 3xenepHMeHTANLHLIN 30039 1o Teme « Metanm o Hx coeaHHeHHRS.

TemaTnueckoe ITAHHPOBRAHAC 10 XHMEAR

8 knace
Na Pasaeant Koa-so ﬂiﬂm;lﬂ‘ﬂl YACTh
YACOR | T .
Kon-so Koa-so Koa-so
KOHTPIBHBIX | DPAKTHIECKAX | Jafoparopibix
- - paiior pabor SHLITOR
1 | NepaoHa4AEHER XHMHICCKHE 21 1 2 7
ideien diias
2 | Kncaopon. Dopenne i | |
3 Bogopot 3 | |
4 | Pacrsopw. Boxa 8 1 | )
5 | KooM4ecTResHEIC OTHOWICHHS B 5
N HAMHH

o



IR T T B

6 | OCHOBHEIE KIACCH 12 1 | ]
HEOPTRHHYECKHX COSTHHEHH
T | Meproguecknii 3aKoH 1 b
nepHoanYeckan Tabinmna
NHMEgeckny anesentor J1. W,
Menneneesa. CrpoeHne groma )
8 | CrpocHEAc BolIECTE. 7 |
XHMHHCCKAR CBATE
o 4 f 16
Hroroe
Temarnueckoe LAANAPOBAHIE 10 XHMHN
9 knace
Na Pazaeant Koa-so lMpakTwgeckan 1acTL
acon Koa-so Koa-so Kou-so0
KOHTPOILHLY | NPAKTHYECKAY | AalopaTopHLIx
o pabor pabor ONTOB
1 | Hosropenne ocHORHRMX 3
BONPOCOB Kypea 8 Knacca
2 | Muoroohpazne XHMAMecKHY 17 | 2 1
peakimii
3 | Maoroofpaine BEMeCTE 40 2 5 10
4 | Kparkuii ofsop saseeiinms 8 |
 OpraHH4YecKH BELIECTH
Hrora 68 4 7 11
JBYXYPOBHEBAR CHCTEMA KOHTPMILHBIX, NPORCPIMHLIX TECTORRIX pabor
baton b Hactiunn Pemenne THnosoi He nocmaraye
yponeilb VCNEemmoe a4, oanbrod HEORXO MM LI
peleHHe TEM., TT0 PEHIATH VKe YpOREHR
(c MHOID pas, rie He pemena thnosas,
HETHATHTERLHOM, TpedoRATACE MHOTO it
HE RIHHIOMEH Ra OTpabOTAHN ke OTpabOTAHHAR
pe3yabTaT YMEHHA H YiKe 1aqa.
omubKod RN ¢ VCROCHHEIE JHAHNA.
NoCTOPORHCHE Hopma, sawéT,
TEOM ORI B VAOBACTBOPHTE LI, Huwe nopm,
KAKOR=-TO MOMENT 50-T4%a HCYIORICTRO M-
PCIICHHH ), TEALHO
loanoerTnio 0-49%
FCIEmnoe
pemenne (He3
DIHG0K H



NoBLimeny L

YpoBeHb

- BLE

ol

Pemenne
HECTAHAAPTHON
AN, T
NOTPEDORATOCH
THEGO OPHMCHHTR
HOBEIE THAHHA 110
HIVYAEMOH B
AAHHBIA MOMEHT
TEME, THDO yHe
YOROEI LIS
THAHHA H YMEHHS,
HO B HOBOH,
HeMPHBLIMHOHR
CHTYITHH.

HNoanocTnm
VCIemuoe
pemenne (e
GHIHBOK |
NOTIHGCT LI

CAMOCTORTE ML)
GH% - T00%

CAMOCTORTE L I0)

T5-100"%
Pemenne Pemenne
HECTAHAAPTHOH HECTaH AapTHOH
TMAYH, [e 3AATH, e
NOTPEDOBAHICH noTpefoRANOCh TGO

ARGO NPHMEHHTE
HOBKE THARKIE 110

NPHMCHHTH HOBBIE
THAHMHA nO w3 IacMoi
HEYUAaeMoH B B [JAHHKIH MOMEHT

JAHHB MOMEHT TEME, IND0 YIRS
TEME, THO0 YHKE  YCROEHHRE THAHMA H
YCROCHHKIC YMEHHH, HO B HOBO,
THAHHA H YMCHHA, HENPHBRMHOR
HO B HOROH, CHTYAIHH.
HEPHBRMHOH
CHTYALIMMN, Jauqir,
YAORTETROPHTEALHO,
Yacrumno 50-74%
Yenemune
pemcHHE
c
HETHAYHTETLHO
ommiiked win
NOCTOPOHHER
HOMO ML B
KaKoi-T0
MOMEHT
pemeHny)
75-97%

He aocrarayT
HEOOX 0 THMELH
YPOBEHE
He pemena
HECTAHEPTHAR
FAAYEL

Huke mopsn,
HEYI0BJAETBOPH-
TELND
0-49"%

Mepewens yugdpossy unpopmanuonnsx pecypeos Humephema:

http:/'epe. vandex. ruw/'chemisiry/

htipeSiximozal ueoz rw’ 1d/127124

http:chem reshuepe.my/
- hitp:himege. ru/
. hips/ipouchu, n

4_pdf

. httpy//fictionbook. rw'auther/peorgivi isaakovich lermnerbiologiva polnivyi spray

hiope iwowsw Eavuche infio'methodlibS 347

http:/keramikos.ru/table. php?ap=table 1 0004035 hitp//sikorskaya-

olja.narod e EGE htm

10, www.olimprmeou. narod .
11. http:/‘'mirhim. pcozru/index/khimija 8 3/0-41

b



Cocmiad Med e u:

1. Orkpuiras xamud, Bepera 2.6 (TToansil neTepakTHBHBIN KYPC XHMIH 118
VHAIMXCH KO, JIHIEER, THMAA3HI, KONICIDRSH, CTYASHTOR TEXHUHecKnX Bysos), OO0
wiPankoHy 2005,

2, CD-ROM Bupryamesan mrona Kepooa g Medoaua, Ypoku xamun. 8-9
gnacesL-M._: QOO0 «Knpunn v Medomuiis, 2002r.

3. CO-ROM  Yuelnoe anektponnoe  wiganne Xamus  (B-11  wnacc)
Bupryanuias naboparopus. Mapl TV, Jlaboparopus cHeTes MynsTHMenHs, 2004r.

4. CD-ROM Dnexrponnan Gubmmorexa sllpocaemennes. Myasranmennfinoe
noceine norero obpaiina, & knace. M.: [Ipocsemenne, 2005
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