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PaGouas mporpamma mo xwmmum 11 kmacca cocTaBiieHa B COOTBETCTBUU C
OCHOBHOI 00pa3oBaTeIbHOM IporpamMmoii cpeanero obdimiero oopaszoanuss MbOY COIII
c¢.MapkrHO € y4€TOM MpOorpaMMbl BOCITUTAHUS.

Ilnanupyembie pe3ysbTaThl OCBOEHHSI YUEOHOT0 MpeaMeTa.

JIMYHOCTHBIEC Ppe3yJbTaTbl OCBOCHHUS MNOPOrpaMMbl JOJIKHBI OTpa)kaTh
TOTOBHOCTh OOYYarOLIMXCsl PYKOBOJICTBOBAThCSI LIEGHHOCTSIMU U MPUOOpETECHUE
NEepBOHAYAIILHOI'O ONbITA JICSITEIBHOCTH Ha UX OCHOBE, B TOM YMCJIE B HACTH:

1. I'paxkmaHCKOro BOCIIMTAHUA
MPEACTABICHUSA O COLMAIbHBIX HOPMAax U MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUH B

KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM, y4eOHO-

UCCIIEIOBATENbCKOM, TBOPYECKOW W JAPYrUX BHJAAX JEATEIbHOCTH; TOTOBHOCTH K

pa3zHO0Opa3HO COBMECTHOW JEATENbHOCTU NP BHIIOJHEHUN YI€OHBIX, TTO3HABATEIbHBIX

3a/1a4, BBIMOJIHEHUH XMMHUYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YUEOHBIX MPOEKTOB,

CTpEMJICHUSI K B3aMMOMNOHMMAHUIO M B3aUMOINOMOIIM B TMpoIEecce ATOM yuyeOHOM

JESATENBHOCTH; TOTOBHOCTH OLICHUBATh CBOE NOBEJIEHUE U MOCTYIIKM CBOMX TOBApUULIEH C

NO3ULUN HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAaHUSA MOCJIEACTBUIMA

MOCTYIKOB;

2. IaTpuoTHYECKOr0 BOCIMTAHUS
[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HacCJIeJIMIO0, TOHUMAaHUs 3HAYCHUSI XUMUYECKON HayKH B H3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTM BIAJETh JOCTOBEpHON uWHpOpMalnMed O  HepeloBBIX
JOCTH)KCHUSAX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTU B
HAaYYHBIX 3HaHUAX 00 yCTpoiicTBe MHpa U 00IIeCTBa;

5.@opMupOBaHNS KYJbTYPHI 310POBbSA
OCO3HAHMSI IIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBLIO,
YCTaHOBKH Ha 3J0POBBIN 00pa3 KW3HU, OCO3HAHUS MOCIEICTBUI U HETPUSITHS BPEIHBIX
npuBbUeK  (YymoOTpeOJeHUsT  aJKoroJisi, HAPKOTHUKOB, KypeHHUs), HEOOXOIUMOCTU
coOirofieHusT mMpaBuil OE30MACHOCTU MpU OOpalleHHH ¢ XMMHYECKHMMH BEIIeCTBAMH B
OBITY U pealbHOM KU3HH;

6. TpyaoBoro BociuTaHus

UHTEpeca K NPaKTUYECKOMY H3Y4YEHHI0 Npodeccuil W Tpyda pasIMyHOIO poja,
yBaXEHHE K TPYAYy M pe3yibTaTaMm TPYIOBOW JESATEIBHOCTH, B TOM YHUCIIE Ha OCHOBE
NPUMEHEHHUS TPEJAMETHBIX 3HAHWW MO0 XUMHUH, OCO3HAHHOTO BHIOOpAa MHIMBUAYAJTHHOU
TPAEKTOPUU TPOJODKEHUS 00pa3oBaHUSI C Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB U NOTPEOHOCTEN; YCIENIHOU
npodeCCHOHANBHON JAEATENbHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHUH; TOTOBHOCTD
a/J1alTUPOBAThCS B MPO(PECCHOHATIBHON Cpee;

7.9K0JIOTHYeCKOr0 BOCIUTAHUS

9KOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOILIEHUS K NPHUPOJAE KaK MCTOYHMKY KU3HHM Ha
3emiie, OCHOBE €€ CYIECTBOBAHMs, MOHUMAaHUSA LIEHHOCTH 3J0pPOBOr0 M 0€30macHOro
oOpa3za KHM3HHU, OTBETCTBEHHOIO OTHOILIEHHS K COOCTBEHHOMY (U3HUYECKOMY H
NCUXUYECKOMY 3JI0POBBIO, OCO3HAHUS LIEHHOCTU COONIONEHUS MPaBHJ 0E30MacHOTO



NOBEJCHUSI ITPH pabOTe € BELIECTBAMHU, a TAKXKE B CUTYALUsAX, YTPOKAIOIIUX 310POBbIO U
KHU3HU JII0/Ied; CHOCOOHOCTH NMPUMEHATh 3HAaHUS, NOJIydaeMble IIPU U3YYEHUN XUMUH, JUIs
peleHns 3a/1ad, CBSA3aHHBIX C OKPYKAlOLIEeW MPUPOJHON CPENOM, MOBBIIICHUS YPOBHS
9KOJIOTUYECKON KYJIbTYpPhI, OCO3HAHUS TJI00ANIBHOTO XapaKTepa 3KOJOTHUECKUX MpodiieM
U IIYyTE HUX pELIEHUs IMOCPEACTBOM METOJOB XUMHUHU; HKOJOTMYECKOTO MBIIUICHNUS,
YMEHUS PYKOBOJICTBOBATbCA WM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAJIbHOMU
IIPaKTHKE.
8.1leHHOCTH HAYYHOI'0 IIO3HAHMS

MHUPOBO33PEHUYECKUX MPEACTaBICHUA O BELIECTBE U XHMMUYECKOH PpEeaKluy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUX OCHOBY
JUIs TIOHMMaHUsl CYIIHOCTHM Hay4YHOM KapTUHBI MHUpa; IMPeACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3IX YeJIOBEKAa C MPUPOAHON CPenou, O
pOIM XMMUM B IIO3HAHMHM OTHX 3aKOHOMEPHOCTEH; I03HABATEIbHBIX MOTHUBOB,
HaNpaBJICHHBIX Ha MOJyYEeHHE HOBBIX 3HAHUH MO0 XMMHUU, HEOOXOJUMBIX Ui OOBSICHEHUS
HaOJII0aeMbIX TPOLIECCOB M SIBJICHWH; II03HABATEIbHOM, WHGOPMALMOHHOW U
YUTATEIBCKOW KYIBTYpPhI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITEIILHON paboOThl ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOM JIUTEpaTypod, JOCTYNHBIMM TEXHUYECKHMMU CpEICTBAMU
UH(POPMAIIMOHHBIX TEXHOJIOTHI; MHTEpeca K 00yYSHHIO M TIO3HAHUIO, JTIF0O03HATETFHOCTH,
TOTOBHOCTH U CHOCOOHOCTH K CaMOOOpa30BaHMIO, MPOEKTHOW M HCCIEeN0BATENbCKOM
NeSITENPHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOydeHHS B
JaJbHEHIIIEM;

IInanupyemMsbie MeTanpeaMeTHbIE pe3yJbTaThl ocBoeHus OOII
MeTtanpenMeTHble pe3yJabTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOW MHpPOrpaMMbl
MpeICTaBIEHBI TPEMS TPYIIIIaMHU YHUBEPCATbHBIX yueOHbIX nerictuit (Y'Y I).
1. PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eliCTBUS

—  CaMOCTOSITENBHO ONPENENIATh LENH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPBHIM
MOYHO OIPEJEINUTD, YTO LEIb JOCTUTHYTA;

— OLIGHMBaThb BO3MOJKHBIE IIOCHEACTBUS  JIOCTMIKEHHS IIOCTABJIEHHOM LEIu B
NEeSTENbHOCTH, COOCTBEHHOM >KM3HM M JKU3HHM OKPYXAIOLIUX JIIOJIeH, OCHOBBIBAsACH Ha
COOOpaKeHUSAX STUKU U MOPAJIH;

— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaATEIHLHOU JIEATEILHOCTH U
KU3HEHHBIX CUTYaLMSIX;

— OLIGHMBAaThb PECYPCHl, B TOM 4YHCIIE BpPEMs U APYI'HE€ HEMAaTepualbHbIE PECYpCHI,
HEO0OXOUMBIE JUISl TOCTH>KEHHSI IOCTABJIEHHOM LIETH;

— BBIOMpaTh MYTh JOCTMXKEHUS ILE€NM, MJAaHUPOBATh PEIIEHUE IIOCTABJIEHHBIX 3a/ad,
ONTHUMU3UPYS MaTEpUAJIbHBIE U HEMAaTepUaJIbHbIE 3aTPaThI;

—  OpraHu30BBIBaTH 3(PPEKTUBHBIA IMOMCK PECYPCOB, HEOOXOAUMBIX MAJIS TOCTHKCHUS
IOCTaBJICHHOM 111K,

—  COIIOCTaBJIATH MOJYYEHHBIA PE3YNIBTAT AEATENBHOCTHU C IIOCTABJICHHOM 3apaHee LEIbIO.

2. [lo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE el cTBHSI

— WCKaTh W HAXOAWTh OOOOIICHHBIE CIOCOOBI pEIICHHUS 3aaad, B TOM YHCIIE,
OCYIIECTBIIATh PAa3BEPHYTHIM HH(GOPMAIMOHHBINA TMOUCK M CTaBUTh HA €r0 OCHOBE HOBBIC
(yueOHbIE U MMO3HABATENIbHbBIC) 3a/1a4H;

— KPUTHYECKH OIICHMBAaThb W HMHTEPHPETHPOBATh HWH(POPMAIMIO C Pa3HBIX MO3UIIHH,
pacro3HaBath U (GUKCUPOBATH MPOTUBOPEUHs B MH(OPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJIb30BaTh Pa3IMUHbICE MOJIECIbHO-CXEMATHYECKUE CPENICTBA IJIs TPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOLICHWH, a TakXKe MNPOTHBOPEUYUM, BBISBICHHBIX B
WH(pOPMAIIMOHHBIX UCTOYHHKAX;



— HaxoAMTbhb U MPUBOAUTH KPUTHUUECKHUE APTYMEHTHI B OTHOLLIEHUHU AEUCTBUH U CYKIECHUN
JIPYTroro; CIHOKOWHO M pPa3yMHO OTHOCHUTBCS K KPUTHMYECKMM 3aMEYaHHUAM B OTHOILLICHUHU
COOCTBEHHOT'O CYXKJIEHUS, pACCMAaTPUBATh X KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJWTH 3a paMKU y4eOHOIrO IpeaMeTa U OCYIIECTBIATh LI€JICHANPaBICHHbIN MOUCK
BO3MOKHOCTEH JJIsl IIUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ACHUCTBUS;

— BBICTPAaWBaTh  WHAMBHUIYaIbHYHO  0Opa3oBaTENbHYIO  TPACKTOPHIO,  YYHUThIBAs
OTrpaHUYEHHUs CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

—  MEHATh U yAEP/KUBATh Pa3HbIC MIO3UIMH B II03HABATEIBLHOMN 1EATEIbHOCTH.

3. KoMmMyHMKAaTHBHbIE YHUBEpPCAJIbHbIE yUeOHbI€ TelCTBHUS

—  OCYIIECTBIATH JCIIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa30BaTeIbHON OpraHU3alliM, TaK U 3a €€ IpeJIeiaMHK), ToA0UpaTh MapTHEPOB
JUTSL TETIOBOM KOMMYHHKAITUU UCXOJS U3 COOOPaKECHUI PE3yJIbTATUBHOCTH B3aUMOJICHCTBUSA,
a He JIMYHBIX CUMITATUH;

— TIpHU OCYIIECTBJICHUU TPYNIOBOW pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HBIX POJISX (reHepaTop WIeH, KPUTHK, UCIIOIHHUTENb, BHICTYAIOIINN, SKCIIEPT
U T.J.);

—  KOOPAMHHPOBAaTHh W BBINOJHATH PabOTy B YCJIOBHSX pEalbHOrO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS,

—  pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

—  pacro3HaBaTh KOH(DJIMKTOTCHHBIC CHUTYal[Md W MPEIOTBPAIIaTh KOHQIMKTHI 10 HX
aKTUBHOW (ha3bl, BHICTpAaWBATh JCIOBYIO W O00pa30BaTEIbHYI0 KOMMYHUKAIHMIO, W30eras
JUIHOCTHBIX OICHOYHBIX CYXKJICHUM.

IIpeameTrHblie pe3ybTarhbl.

B pesynbrare mzydenus yaeOHOTo mpenmMeTa «XUMHS» Ha YPOBHE CpPEeIHEro oOIIero
o0Opa3zoBaHUs:

OOyyarommiicsi Ha 6a30BOM YPOBHE HAYYUTCS:

— packpbIBaTh Ha NpHUMEpax poOJb XUMUU B (HOPMHUPOBAHHU COBPEMEHHON Hay4dHOM
KapTHHBI MUPA U B MPAKTUYECKOH JIeATEIIbHOCTH YEJI0BEKa;

— JIEMOHCTPHpPOBaTh Ha MpUMEpax B3aMMOCBS3b MEXKIYy XUMHEH U JPYrUMH
€CTECTBEHHBIMH HayKaMHU

—  OOBSCHATH MPUYMHBI MHOTOOOpa3Us BEIIECTB HA OCHOBE OOIIUX MPECTABICHUM 00 X
COCTaBe U CTPOCHUHU;

— COCTaBIIAITb ~ MOJICKYJSIPHBIE W CTPYKTYpHBbIE  (OpPMYJbl  OpPraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB KaK HOCHTENEH WH(POpPMAIMM O CTPOCHHWU BEIECTBA, €T0
CBOMCTBAaxX ¥ MPUHAAIEKHOCTU K OMPeIeICHHOMY KJIacCy COEMHEHUII;

—  XapaKTepH30BaTh OPraHMYECKHE M HEOPTaHMYECKHE BEIIECTBA MO COCTaBY, CTPOCHHIO
M CBOWCTBAM, YyCTaHaBIWBAaTb NPUUYMHHO-CIEACTBEHHBIC CBS3M MEXKAY JIAHHBIMU
XapaKTepUCTUKAaMH BEIIECTBA;

—  TPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX XapaKTepHbIE CBONCTBA
TUIUYHBIX MPEACTABUTENCH KIIACCOB HEOPTAHUYECKUX M OPTaHWYECKUX BEIIECTB C IEIBI0 X
UACHTH(PUKAINUU U 00BICHEHUS 00JIaCTH TPUMEHEHHS,

— TMPOTHO3MPOBATh BO3MOXXHOCTh MPOTEKAHUS XUMHYECKUAX PEaKIuii Ha OCHOBE 3HAHUU
O TUIaX XMMHYECKOW CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEaKMOHHOM CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHHS O COCTaBe, CTPOCHHHM M XMMHUYECKHUX CBOMCTBaX BEIIECTB IS
0€3011acHOro MPUMEHEHUS B IPAKTUYECKON JeSITETbHOCTH.



— TPOBOAMTH OIBITHI IO PACIIO3HABAHUIO HEOPTAHMYECKUX U OPIraHUYECKHX BELLECTB.

—  BJIAJIETh MPABUIAMHU U IpueMaMu O0e301acHOi paboThl ¢ XMMHUUYECKUMU BEIECTBAMU U
71a00paTOPHBIM 00OPYIOBAHHEM;

— YCTAaHaBIMBAaThb 3aBUCUMOCTb CKOPOCTH XHMMHUYECKOW PEAKIMU U  CMELIEHUS
XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAaKTOPOB C IIENBI0 OMPEICNICHUS ONTUMATbHBIX
YCJIOBHUH MTPOTEKAHUSI XUMUYECKHX IIPOLIECCOB;

— TPOBOJAWTH pacueThl HA HAXOXKICHHWE MOJIEKYISIPHOH (OPMYIBI BEMIECTB IO
IPOAYKTaM CTOPaHUsl U IO €ro OTHOCUTENIbHOM IMJIOTHOCTH M MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISLIUX B €r0 COCTAB;

— BJIQZIETh IpaBHUIaMM 0€30MacCHOr0 OOpALIEHMs C €IKUMH, TOPIOUUMHU U TOKCHUYHBIMU
BEIIECTBAMH, CPEACTBAMH OBITOBOW XHMHUU;

—  OCYUIECTBJIATh MOUCK XMUMHUYECKOW MH(pOpMAIMM MO0 Ha3BaHMSIM, UACHTU(UKATOpPaAM,
CTPYKTYPHBIM (pOpMYJIaM BEIIECTB;

— KpUTMYECKM OLEHHMBaTb M  HMHTEPHPETHUPOBATb XHUMHUYECKYI0  HH(pOpPMaIHUIO,
COJZIEpIKaIlYIOCsl B COOOLICHUSAX CPEICTB MaccoBoi HH(opmaimu, pecypcax HMHtepHera,
HAy4YHO-TIONYJISIPHBIX CTaThsIX C TOUKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISAX
BBISIBJIEHUS OIIMOOYHBIX CYKIECHUN U (OPMUPOBAHUS COOCTBEHHOM MO3ULINH;

— TPEACTaBJIATH MYTH PEIEHUs INI00ATbHBIX MPOOJIEM, CTOSIILUX HEPe]] YETOBEUECTBOM:
9KOJIOTMYECKHX, JHEPIreTUUECKUX, CHIPbEBBIX, U POJIb XUMHUH B PELIEHUH 3TUX IPOOIIEM.

OO0yuarmmiics Ha 6a30BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYUYHTHCS

—  WUIIOCTPUPOBATH Ha MPUMEpPAX CTAHOBJICHHUE W SBOJIIOLIMIO OPraHUYECKON XUMUM KaK
HAayKH Ha Pa3JIMYHbIX HCTOPUYECKUX ATANax €€ pa3BUTHSI;

—  HCHOJB30BAaTh METOJbl HAYYHOT'O TMO3HAHUS MPH BBIMOJIHEHUHM MPOEKTOB U y4eOHO-
UCCIIEA0BATENbCKUX 3a/1ad MO0 M3YYCHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U PACIO3HABAHUS
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB;

—  OOBSICHATH TPUPOAY U CIOCOOBI OOpa3OBaHUS XMMHYECKON CBS3U: KOBaJECHTHOM
(monsIpHOM, HEMOJIAPHOMN), HOHHOM, METAJUIMYECKOH, BOJOPOAHOM — C IEIBI0 ONPEACIICHHS
XUMUYECKOU aKTUBHOCTH BEIIECTB;

— yCTaHaBIMBaTh TE€HETHUYECKYID CBSI3b MEXJYy KJIacCaMHd HEOPraHUYEeCKUX U
OPraHNYEeCKUX BEIIECTB;

— YCTaHaBIMBATh B3aUMOCBSI3M MEXIYy (hakTamMu M TEOpHeHl, MPUYNHONW U CIEICTBHEM
IpU aHajgu3e MPOOJIEMHBIX CUTyalluid M OOOCHOBAHMHM NMPUHUMAEMBIX PEIICHUI HAa OCHOBE
XAMHUYECKUX 3HAHUMU.



COJIEP/KAHUE YUEBHOI'O IIPEIMETA
OBIIAS XUMUSA
(1 gac B Hepento; Bcero 34 yaca)

Tema 1. CTpoenue aTomMa u nepuoandeckuii 3axon JI. U. Menaeneena (3 1)
OCHOBHBIE CBEJCHUSA O CTPOCHUU artoma. Sapo: MPOTOHBI M HEWUTPOHBI. K30TOIBI.
ONEeKTPOHbl. JIEKTPOHHAs 000J0YKa. ODHEpPreTH4yeckuii ypoBeHb. (OcOOEHHOCTH
CTPOCHHS DJICKTPOHHBIX O00JIOYEK aTOMOB OJJeMEHTOB 4-ro W 5-ro mepuoaoB
nepuoauueckorr cuctemer I, . MenpaeneeBa (mepexomHbix anemeHToB). [lonstue o6
opouTaNAX. S- M p-opOuTamu. DIEKTPOHHBbIE KOHPUTYpAIlMd aTOMOB XHUMHUYECKUX
3JIEMEHTOB.

Ilepuognueckuin 3axkoH JI. M. MeHneneeBa B cBeT€ Y4E€HMS O CTPOCHHMM aToOMa.
Ortkpeitue [. . MenaeneeBbIM NEPUOANIECKOTO 3aKOHA.

[Tepuomuueckas cucrema Xxumudeckux snemeHToB JI. 1. MenaeneeBa — rpaduueckoe
OoTOOpakeHUE TMEePUOAMYECKOTO 3akoHa. MDU3UYECKUM CMBICI MOPSIKOBOTO HOMEpa
3J€MEHTa, HOMEpa Mepuojia M HoMepa rpymmbl. BaneHTHble 3nekTpoHbl. [Ipuunnb
W3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MEpUOAaX U Ipynnax (TJIaBHBIX MOATPYIINAXx).
[Tonoxxenune BogOpOaa B MEPUOJUUYECKON cHCTEME. 3HAUCHHUE MEPUOJAMUYECKOro 3aKOHa
Y MEPUOJIMYECKON CHUCTEMbl XUMHYECKHX 3jieMeHTOB J[. V1. MeHneneeBa st pa3BUTHS
HAyK{ U MIOHUMAHUSI XUMUYECKON KapTUHBI MUPA.

JdemoncTpaunu. Paznuunbie GopMbl IEPUOANIECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB
. . Mennaeneena.

JladopaTopublii onbIT. 1. KoHCTpyHpoBaHUe MEpHOINYECKON TAOIHIIBI 3JIEMEHTOB C
UCIIOJIb30BAHUEM KapPTOYEK.

Tema 2. CTpoenue BemecTBa (44)

WNonnas xumudeckas cBsizb. Katuonsl um anuonbl. Knaccudukanus noHoB. MonHbie
KpucTtajuimyeckue pemeTkd. CBOWCTBAa BEHIECTB C OTUM THIIOM KPUCTAJUTMUYECKUX
pEIIeTOK.

KoBasieHTHass XUMHUYeCKas CBA3b. DJIEKTPO OTpHULATENbHOCTD. [losipHas u HenossipHas
KOBaJIeHTHbIE CBs3U. [{unosb. [1ongpHOCTH CBSA3U M NOJSAPHOCTh MOJIEKYIbl. OOMEHHbIN
U JIOHOPHO-aKLENTOPHBIA  MeXaHW3Mbl  00pa3oBaHHMs  KOBAJICHTHOM  CBS3H.
MonekynsipHble U aTOMHBIE KpUCTa/UIMYEeCKHe pemieTkd. CBOMCTBA BEIIECTB C ITUMH
TUIMAMH & KPUCTAJUIMYECKUX PEIIETOK.

Metannuueckass xumudeckass cBsizb. OCOOEHHOCTHM CTPOECHHMSI aTOMOB METAJUIOB.
Merannnyeckass XMMHMUYECKasl CBSI3b M MeETAJUIMYECKas KPUCTAJUIMUECKAsl pEeIIeTKa.
CBolicTBa BEIECTB C TUM TUIIOM CBS3U.

Bonmopomnas xumuueckas CBsA3b. MEXMOJEKYIspHas M BHYTPHUMOJEKYJISpHas
BOJIOpOAHAsl CBS3b. 3HAUYEHHE BOJOPOJHOW CBSI3M JUISI OpraHU3alid CTPYKTYpP
OHMOIIOJIMMEPOB.

[Tonumepsl. IlnacTMaccsl: TEpPMOIUIACTBI M PEAKTOIUIACTBI, MX MPEACTABUTEIN U
npuMeHeHue. BoylokHa: mpupojHble (pacTUTENbHBIE U JKUBOTHBIE) M XUMHYECKHE
(MCKYCCTBEHHbBIC U CUHTETHYECKHE), UX MPEJCTABUTENH U IPUMEHEHUE.

l'azo00pa3Hoe cocTtosiHue BellecTBa. Tpu arperatHbix COCTOSIHUSA BOJABI. OCOOEHHOCTH
CTpOeHUs Tra30B. MOJspHBIN 00BEM Ta3000pa3HBIX BEIIECTB.

[Tpumepbl 1a3000pa3HBIX NPUPOJHBIX CMECEW: BO3AYX, MPUPOAHBINA ra3. 3arps3HEHHE
aTMocdepbl (KUCIOTHBIEC TOKIH, TAPHUKOBBIN 3P dekT) u 6oprda

C HUM.



[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJOPOI, KUCIOPOJ, YIIIEKUCIBIA Ia3, aMMHAK,
striieH. X monydyenue, cobnupanue u pacrio3HaBaHUE.

Kunkoe cocrosiaue BemiecTBa. Boxa. [loTpebnenne Boabsl B OBITY M Ha MPOU3BOICTRBE.
XKecTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEeHHUS!.

MunepanbHbIE BOJIbI, UX UCTIOIH30BAHHUE B CTOJIOBBIX U JIEYEOHBIX LIETISX.

JKunkue kpuctamibl U UX TPUMEHEHHUE.

Tsepnoe cocrosiare BemecTBa. AMOpQHBIE TBEP/BbIC BEMIECTBA B MIPUPOJIE U B KUIHH
4eJIOBEKa, X 3HaUEHUE U NTpUMeHeHne. Kpucraminmueckoe cTpoeHue BEIleCTBa.
Hucnepcubie cuctembl. llonstne o aucnepcHbix cucremax. [lucnepcHas ¢asza u
mucnepcuoHHas cpena. Kiaccudukaiuss JUCHEPCHBIX CHCTEM B 3aBUCUMOCTH  OT
arperaTHoro COCTOSIHUSA TUCIIEPCHOM CpeJibl U AUCIIEPCUOHHON (Pa3bl.
I'pybonucnepcHbie CUCTEMBI; SMYIbCUH, CYCIICH3UH, a3PO30JIH.

ToHkoaucnepcHble CUCTEMBL: Tenn U 301M. CocTaB BellecTBa U cMeceld. Bemectsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHU. 3aKOH MOCTOSHCTBA COCTABA BEILIECTB.
[TonsiTHE «IONSA» U €€ PAa3HOBUIHOCTU: MaccoBas (JOJIsl SIIEMEHTOB B COETUHEHUH, A0S
KOMIIOHEHTAa B CMECH — J0JIs1 IPUMECE» J0JIsl PaCTBOPEHHOTO BELIECTBA B PACTBOPE)
u o0bemHasi. J{oyist BbIX01a MPOAYKTA PEaKUu OT TEOPETUUECKHU BO3MOKHOTO.
JlemoHcTpauuu. Mozenb KpHUCTAJUIMYECKOW pemieTku xyopuga Hatpus. OOpasisl
MHUHEPAJIOB C HMOHHOM KPUCTAUIMYECKOM PEIIETKOW: KajuplUTa, ramura. Moxenn
KPUCTAININYECKUX PELIETOK

«Cyxoro Jpaa» (Wiu uoja), anmasa, rpadura (uiau kBapia). Moaens monekynasl JTHK.
O6pazner  mnactmace  (dheHonodopmManbIeruaHbIe,  MOJTUYpPETaH,  IOJHUITUIICH,
MOJIMIIPOTIUIICH, TOJUBUHUIXIIOPUI) U u3aenus u3 HuX. OOpas3ipl BOJOKOH (LIEPCTh,
HIEJIK, alleTaTHOE BOJIOKHO, KAMpoOH, JIABCaH, HEIUIOH) W u3nenus u3 Hux. OOpasibl
HEOPraHMYECKHX TMOJMMEPOB (cepa IUIaCTMYECKas, KBapll, OKCHJ  aFOMHHHSI,
NPUPOTHBIE ATOMOCHIMKATEI). Mojaens MoisgpHOro oObema ra3oB. Tpu arperaTHbIX
coctosiHusa Bojbl. OOpaslibl HAKUMKM B YalHUKE W TpyOaX LIEHTPAIbHOTO OTOIUICHHUS.
XKecTtrkocTh BOAbl M crmocoObl ee ycrpaHeHws. [IpuOopbl Ha KHIKHX KpHCTaUIaX.
OO6pa31bl pa3IMYHbIX JUCIEPCHBIX CUCTEM: SMYIbCHI, CYCIIEH3UH, a3po30iieH, rejieil u
3oneit. Koarymsimus. Cunepesuc. O dext Tunnans.

JlaGopaTtopHblie onbIThl. 2. Onpenenenre Tuna KPUCTAIUIMYECKONW PEIIeTKH BEIIeCTBA
U ONMCaHuEe ero cBOMCTB. 3. O3HAKOMJIEHHME C KOJUIEKIUEH MOJMMEpOB: IUIacTMacc U
BOJIOKOH W wu3Aenusi u3 Hux. 4. McnblTanwme BOABI Ha JKECTKOCTh. Y CTpPaHEHHUE
KECTKOCTH BOABL. 5. O3HaKOMJIEHHE C MUHEpaIbHBIMU BoAaMu. 6. O3HAKOMIIEHHUE C
JIMCTIEPCHBIMU CHCTEMaMHU.

IIpakTnuyeckas padora Ne 1. [lonydenue, coOrpanue u pacro3HaBaHUE Ia30B.

Tema 3. Xumuueckue peakuuu (6 1)

Peakuuun, uaymue 6e3 M3MEHEHHUS COCTaBa BELIECTB. AJUIOTPONMS M aJUIOTPOIHBIE
BUJOM3MEHEHUsA. [IpUumHBl amioTponuu Ha MNpuMepe MOAU(PUKALUNA KHCIOPOAA,
yraepoaa u pochopa. O30H, ero GMOIOTUYECKasE POJIb.

N30omepsl u n30mMepus.

Peakunu, wuaymume ¢ U3MEHEHHEM COCTaBa BelIEeCTB. Peakuum  COeIMHEHMUH,
pa3NoKEeHUsI, 3aMellleHUusT M OOMEHa B HEOPraHMYeCKOM M OpraHu4ecKOu XUMUMU.
Peakuuu 5k30- M sHHOTEpMHUYECKHE. TeroBo 3(PQPEKT XUMHUECKOH peakiuuu u
TEPMOXUMHUYECKHE  ypaBHEHHs. Peakumm TropeHus, Kak  4YacTHBIM  ciydau
JK30TEPMHUYECKUX PEAKLIAMN.

CxopocTtb xumuyeckor peakuu. CKOpOCTh XUMUYECKON peaKkiuu. 3aBUCUMOCTh



CKopoCTH XMMUYECKOMN peakliMy OT MPUPOJIbl pEarupyroux BEIIECTB,

KOHLIEHTPALMH, TEMIIEPATYPBI, IJIOIAAN TOBEPXHOCTU CONPUKOCHOBEHMS U
KaranusaTopa. Peaknuuromo- u rereporenssle. Ilonsatue o karanuse u

KaTanuzaropax. @epMeHThl Kak OMOJIOTHYECKHUE KaTalu3aTOPbl, 0COOEHHOCTH MX

(G yHKIMOHUPOBAHHUSL.

OO6paTuMocTh XUMHMUYECKUX peakuui. HeoOpatumble u oOpaTHMble XMMHYECKHUE
peakunu. COoCTOSHUE XMMUYECKOT0 PABHOBECHS /11 0OPATUMBIX XMMHUYECKHX PEAKLIUM.
CriocoObl CMelleHUs] XMMHUYECKOIO paBHOBECHs Ha IpUMEpe CHUHTEe3a aMMHaKa.
[lonsiTue 00 OCHOBHBIX HAy4YHbIX MPUHIUIAX IPOU3BOACTBA HA IMPUMEPE CHUHTE3A
aMMUAKa UM CEPHOM KUCIIOTHI.

Ponep Bompl B xmmmueckoi peakuuu. McruHHBIE pacTtBOphl. PacTBOpMMOCTE H
KJaccu(ukanys BEIIEeCTB MO 3TOMY IMPHU3HAKY: PAaCTBOPHUMBIE, MajloOpacTBOPUMBIE U
HEPACTBOPUMBIE BELIECTBA.

ONEKTPOJIUTBl M  HEINIEKTPOJIUTHL. JIEKTpONMTHYECKas auccouuanus. Kucnorsl,
OCHOBAHUS U COJIM C TOYKH 3PEHUS TEOPUH DJICKTPOITUTUIECKON JUCCOLUALUN.
XHWMHUYECKHE CBOMCTBAa BOJABI: B3aUMOJCHCTBHME C METaJlIaMH, OCHOBHBIMH H
KHUCJIOTHBIMU OKCHJAMH, pa3lioKeHHEe U 00pa3oBaHUE KpHUCTAJIOTUApPATOB. Peakuuu
rUpaTaluy B OpraHM4eCKOW XUMUHU.

['aponu3 opraHMYECKMX M HEOPraHWYecKux coennHeHuid. HeoOpatumblii rugponus.
OOpaTuMBbIil TUZIPOTU3 COJICH.

['unponn3 opraHMYECKUX COCNMHEHUN M €ro MPaKTUYECKOE 3HAYCHHE JUIS MOJY4EHHUS
TUIPOJIM3HOTO CNIMPTAa U MbLIa. buonorumdeckas posib rMApoiH3a B IJIACTHUYECKOM H
HHEPreTUYECKOM OOMEHE BELECTB U SHEPIHH B KIIETKE.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oxucineHus. OnpeneneHue
CTENIEHW OKucieHus 1o Qopmyne coenuHeHus. I[loHsATHe 00 OKHMCIMTEIBHO-
BOCCTAHOBHUTENBHBIX peakiusax. OKHUCIEHWE U BOCCTAHOBJIEHUE, OKUCIUTENIb U
BOCCTaHOBUTEIIb.

OnexTponau3.  DNEKTpOoNM3  KaK  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM  IMpOIIECC.
DNeKTpoau3 paciulaBOB M PACTBOPOB Ha IpuMepe xJjopuiaa Hartpus. [Ipakruueckoe
IPUMEHEHHE JIEKTPOIU3A. DIEKTPOJUTUUECKOE MTOTYIEHUE ATTFOMUHHUSL.

Hdemonctpauuu. IlpeBpamenue kpacHoro ¢ocdopa B Oenbiif. O30HaTOp. Moaenu
MOJIEKYyJl H- OyraHa M H300yTaHa. 3aBUCHUMOCTb CKOPOCTH PEaKLUUU OT MPUPOAbI
BEILIECTB HAa NpPUMEpPE B3aUMOJIECHUCTBHSI PACTBOPOB PA3IMYHBIX KHUCIOT OJUHAKOBOM
KOHILEHTPALMM C OJUHAKOBBIMHM TpaHyJaMu LMHKA M B3aUMOJAECHCTBHUS OJMHAKOBBIX
KYCOYKOB pa3HbIX MeETaulIoB (MarHus, LWHKA, Xeje3a) C COJSIHOM KHCJIOTOM.
B3aumopeiicTBue pacTBOpPOB CEpHON KHUCIOTHI C PAacTBOpaMU THOCYlb(ara HaTpus
pa3IMYHONW KOHUEHTpalMM U Temmeparypbl. Mopaenb kumsiiero cios. PasnoxeHue
HNEepOKCUIa BOJOPOJa € MOMOUIbI0 KaTaiu3aTopa (okcuaa mapranua (IV)) m karanasel
CBIpOr0 Msica M chlporo kaprodens. [Ipumepbl HEOOpaTUMBIX peakIHi, WAYIIMX C
oOpa3oBaHHMEM OcCajKa, ra3a Wid BOJAbl. B3aumoneicTBue JIUTHS W HATPHUSI C BOJIOM.
[Tonyuenue okcuna gpocdopa (V) u pacTBOpeHHE €ro B BOJIE; UCTIHITAHUE MOTYYEHHOTO
pactBopa jakmycoMm. OOpasubl KpuUCTaIOrHApaToB. VcmblTaHue pacTBOPOB
AJIEKTPOJIUTOB M HEDJIEKTPOJUTOB Ha MPEAMET AMCCOLUMALMU. 3aBUCHUMOCTb CTENEHU
AJIEKTPOJIUTHUECKON JUCCOIMAIMM YKCYCHOW KHCJIOTBI OT pa30aBiIeHHs] pacTBOPA.
I'maponns kapbuna xanbuus. ['maponus kapOOHATOB IIEIOYHBIX METAUIOB U HUTPATOB
nuaka wm  ceuHoa  (I1). Tomydenme wmbuta. [lpocreifmme  OKUCIUTENHHO-
BOCCTAHOBUTEIIBHBIE PEAKI[MU: B3aUMOJICHCTBUE IIMHKA C COJISTHOM KHUCIIOTOM M JKeye3a ¢
pactBopom cynbpara meau (lI). Mopmenp snmekrponmszepa. Mogenb 3IEKTPOIH3HOM
BaHHBI JIJIS1 IOJTy4EHUS aJTFOMUHHUSL.



JlabopaTopHbie onbIThI. 7. Peakuys 3aMeleHuss MeIu KeIe30M B PaCTBOPE METHOTO
Kynopoca.
8. Peaknuu, naymue ¢ oOpa3oBaHuEeM Ocajika, raza u Boasl. 9. IlomydyeHue kucnopona
pa3iIokKEHHEM IMEpOKCHIAa BOJAOpOJa ¢ momouipro okcuaa mapranna (IV) m karanasel
ceiporo kaptodens. 10. [Tonydyenne Bogopoaa B3aMMOAECUCTBUEM KUCIOTHI C IUHKOM.
11. Pa3nuuHble ciyyau THIPOIU3a CONEH.

Tema 4. BemecTBa u ux cBoiicTba (17 u)

Mertamnel. BzanmoseiicTBue METaioB ¢ HEMeTalIaMH (XJIOPOM, CEPOM B KUCTIOPOJIOM).
BzanMopeiictBue  MIEIOYHBIX W IMICJIOYHO3EMEJIBHBIX  METAJIOB C  BOJOM.
DNEKTPOXUMUYECKUN PsIi HAOpPsDKEHUH MeTayuloB. B3aumonelicTBHE METauIoB C
pacTBOpaMU KUCJIOT U COJiel. ATIOMUHOTEpMHUs. B3aumopeiicTBue HaTpus C 3TaHOJIOM
U eHonIoM.

Kopposuss wmeramno. lloHsATHE O XMMHYECKOM U SIEKTPOXUMUYECKOW KOPPO3UHU
MeTamioB. CrocoObl 3allUThl METAJIIIOB OT KOPPO3HUH.

Hewmeramnbl. CpaBHUTENbHAs XapaKTEpPUCTHKA TajJOreHOB Kak HauOojiee TUIMUYHBIX
MPECTaBUTEIICH HEMETAJUIOB. OkucnuTenbHbIC CBOICTBA HEMETAJIJIOB
(B3auMozeiicTBHE € MeTaulaMM M BOAOpoJoM). BoccraHoBuTenbHBIE CBOMCTBA
HEMETAUIOB  (B3aMMOJEICTBUE C Oojee >3JIEKTPOOTPHULATENbHBIMU HEMETaIa |
CJIOHBIMH BEILIECTBAMU-OKUCIUTENSAMHU). KHCIOTHI HEOPraHWYECKue U OpraHuYecKHe.
Knaccudukamuss kucnor. XuUMHUYECKHE CBOMCTBA KHUCJIOT: B3aUMOJICHCTBHE C
MeTajulaMi, OKCHJIaMH METauIOB, THAPOKCHUJAMHM METAIUIOB, COJISIMH, CIHPTaMH
(peakuus srepudukanum). Ocodble CBOKWCTBA a30THOW M KOHLIEHTPUPOBAHHOM CEPHOM
KHCJIOTBI.

OcHOBaHUsI HeOpraHudeckue W opraHudeckue. OCHOBaHUS, WX KIaCCU(PUKAIIHS.
XHUMHUYECKHE CBOWCTBA OCHOBAaHMI: B3aWUMOJECHCTBHE C KHCIOTaMHU, KHUCIOTHBIMH
OKCHJAMU U cOJIAMU. Pa3nokeHne HepaCTBOPUMBIX OCHOBAHHMIA.

Comu. Knaccudukanus coneld: cpeqHue, KUCIble U OCHOBHbIE. XUMUYECKHUE CBOWCTBA
COJICH: B3aMMOJEWUCTBME C KHCIOTaMH, II€JIOYaMH, METaulaMd M COJISIMH.
[IpeacraButenu coseid U UX 3HadeHWe. XJIOpUJ HaTpus, kapOoHat Kanblus, (ocdar
Kalblusi (CpeAHUE COJIM); THAPOKApOOHATHI HATPHSI W aMMOHHUsS (KHUCIBIC COJIH);
ruapokcokapoonat menu (I1) — manaxut (OCHOBHas COJIb).

KadecTBeHHbIE peakiu Ha XJIOpUI-, CyabdaT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHHUS,
katuonsbl xenesza (1) u (11).

['eHeTnueckasi CBSI3b MEXKIY KIaCCAMU HEOPTraHWYECKUX W OPraHUYECKUX COETUHECHUH.
[loHATHE O TEHETHYECKOW CBA3M M I'€HETHUYECKUX pslax. | eHeTudeckui psa Merasia.
['enetndeckuii psig Hemeramwia. OCOOGHHOCTH T€HETUYECKOTO psla B OPraHUYECKOMN
XUMUH.

Jemoncrpauuu. Komiekus o0pa3ioB MeTamioB. B3aumoaeiicTBue HaTpus U CypbMbI
C XJOpoM, Kene3a ¢ cepod. lopeHne wmarHus W adIOMMHUS B KUCJIOPOZE.
B3aumopencTBue 1IEI0YHO3EMENBHBIX METAILIOB C BOAOW. B3aumonencrsue Hatpus ¢
STAHOJIOM, IIMHKA C YKCYCHOM KHUCIOTOWU. AntoMUHOTEpMUs. B3aumoneiicTBue menu c
KOHLICHTPUPOBAHHOM a30THOM KHUCIOTOW. Pe3ynprarel KOppo3MHM METaUIOB B
3aBUCHUMOCTH OT YyCJIOBHM ee mporekaHusa. Kosekiuss o00pa3noB HEMETaJUIOB.
B3anmopeiictBue XJOopHOM BOABI C pacTBOpoM OpomMuaa (MOAMIA) KaJIUS.
Konmnekuuss mpupogHBIX OpraHUYecKUX KHUCIOT. Pa30aBieHue KOHLEHTPUPOBAHHOM
CEpHOM KHUCIIOThI. B3auMo1encTBEe KOHUEHTPUPOBAHHON CEPHOM KHUCJIOTHI C CaxapoM,
HEJUTI0NI030 M Menpto. OOpasupl NPUPOAHBIX MHUHEPATIOB, COAEPKAIIMX XJIOPUJI
HaTpus, KapOoHaT Kanbius, hocdar kampius u ruapokcokapoonat meau (I1). O6pasis



MUIICBBIX TPOAYKTOB, COJEPXKAIMUX TUIPOKAPOOHATHI HATPpUS U aMMOHHS, WX
CIOCOOHOCTD K Pa3JIOkKEHUIO MPHU HarpeBaHuu. [amenue coapl ykcycoM. KauectBennbie
peaKIuu Ha KaTHOHBI U AHUOHBI.
JladopaTopHble onbIThl. 12. VicmbiTaHue pacTBOPOB KHUCIIOT, OCHOBAHHMH W COJICH
uHAnKaTopamu. 13. BzammopneiicTBHE CONSIHOW KHCIOTHI W PAacTBOpa  YKCYCHOU
KHCJIOThI ¢ MeTayuiaMu. 14. B3anMoaeincTBie COJIIHOW KUCIOTHI M PacTBOpa YKCYCHOM
KHUCIIOTBI ¢ OCHOBaHWsiMU. 15. B3aumonelicTBuEe CONSHOM KHUCIOTBI M PacTBOpa
YKCYCHOM KHCIIOTBI C colisiMu. 16. [TonydeHue u cBoiicTBa HEPaACTBOPUMBIX OCHOBAHHIA.
17. I'maponu3 XJIOpUIOB W AaleTaTOB IIEIOYHBIX MeTauioB. 18. O3HakoMieHue c
KOJUICKIIUSIMH: ) METAJJIOB; 0) HEMETAJIOB; B) KUCJIOT; T) OCHOBAHMM; 1) MUHEPAJIOB U
OMOJIOTUYECKUX MAaTEPUAIIOB, COJIEPKAILUX HEKOTOPBIE COJIH.
I[pakTuyeckas padora Ne 2.3 PemeHue 5SKCHepUMEHTaNbHBIX 3a7ad Ha
UACHTH(PUKAIUIO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

Tema 5. Xumus u :ku3ub (4 4)
Mororue u guctsnme cpeactsa. [IpaBuia 6e3omacHoi pabOThI CO CpeICTBAMH OBITOBOM
XUMHH. XUMHUYECKHE BEIIECTBA KaK CTPOUTEIILHBIC U MTOCI0YHBIC MaTePHAIIBI.
BeriecTBa, uconb3yeMbie B OIUrpaduu, )HUBOIKMCH, CKYJIBIITYPEe, apXUTEKTYpE.
BbITOBast XMMHYECKasi TPAMOTHOCTh. XUMHUYECKOE 3arps3HEHUE OKPYKAOIIEH CPebl 1
ero nociuencteus Jdemoncrpanun. OOpasiibl CPEACTB TUTHEHBI U KOCMETHKH
JlaGopaTopHbie onbIThI. 3HAKOMCTBO C 00pa3liaMy MOIOIIMX M YHUCTSIIUX CPEJICTB.
M3ydeHne HHCTPYKIIHIA 110 UX COCTABY U IPUMEHCHHUIO



ITOYPOYHOE IIVTAHUPOBAHUE
11 KVIACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

KonTtposbHble

Bcero
padoTsbI

IIpakTnyeckue
padoTbI

XUMHAYECKUI JIEMEHT. ATOM.
DJIeKTpOHHAsI KOH(PUTYpaIis aTOMOB

[lepuoanueckuii 3akoH u [lepuonnueckas
cUCTeMa XUMH4YecKkux 3emMenToB /. U.
MenpeneeBa, X CBA3b C COBPEMEHHOM
TEOPUEHN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
XUMHYECKUX AJIEMEHTOB M UX COSIMHEHUMN
[0 TpyMNIaM U nepuoaam. 3HaueHue
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemeHToB /.M. MeHieneena
B Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BAHUS
KOBAJICHTHOM CBsi3u. BogopoaHas cBs3b

BasieHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenens okuciienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT O
CTPOCHUS

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
HcTuHHbBIE U KOJIJIOWAHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COEINHEHUMN.
I'eneTnyeckas CBA3b HEOPraHUYECKUX
BEUICCTB, PA3JIMYHBIX KIACCOB

Knaccugukanus XuMHUecKIX peakuuii B
HEOPraHWYECKON U OpPraHUYECKON XUMHH.
3aKOH COXPAHEHHUs MACChl BEIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHUS YHEPTUU IIPU
XUMHUYECKUX PEAKIHUAX

Ckopoctb peakuuu. OOpaTUMbIe PEaKIHH.
XUMHYECKOE PaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bausiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XMMHUYECKON peakLum»

11

DNEKTPONUTHYECKAS AUCCOLHAITHS.
[TousiTre 0 BogopoaHOM mokasarese (pH)
pactBopa. Peakunu noHHOr0 0OMeHa.
I'maponus opraHuyecKux u
HEOPraHWYECKUX BEUIECTB

12

OKuCINTENBHO-BOCCTAaHOBUTEIIbHBIE
peakuuu. [Tonstue 06 anexTponuze
pacIjiaBoB ¥ pacTBOPOB COJEH

13

KonrtponsHas padora no pazaeny
«TeopeTnueckrue OCHOBbI XUMHUM»




14

MeTaibl, UX IOI0KEHHE B
[Tepuoamnueckoit cucreMe XUMHYECKUX
anemenToB /I. 1. MenjeneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O01He
(bU3UYECKUE CBOMCTBA METAJNIOB

15

CruiaBbl METaIOB. DJIEKTPOXUMUYECKUAMN
PSI HANPSDKEHUM METaJIOB

16

XHUMHYEeCKHEe CBOMCTBA BaKHEHIITNX
METaIIOB (HATPUM, KaIHid, KaabIUH,
MarHui, A IIOMUHUN) U UX COCTMHCHUU

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHNN

18

XuMHUecKre CBOMCTBA IIMHKA, Kele3a U
UX COeIMHEHHUH

19

[Ipaktuyeckas padora Ne 2. "Pemienue
9KCIEPUMEHTAIbHBIX 337124 110 TEME
«Meramib»"

20

Hewmeramibl, uX mMonoxxeHue B
[Teproanueckoit cucreMe XMMHYECKUX
anemenToB J[. 1. MenjeneeBa u
OCOOEHHOCTH CTPOEHUSI aTOMOB

21

du3nueckue CBOMCTBA HEMETAJIIIOB.
Anorponus HEeMETaIIOB (Ha pUMepe
KHCIIOpoJa, cephbl, pocdopa u yrieposaa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U
UX COCIUHECHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta, pocdopa u
UX COCIUHECHUN

24

XUMHYECKHE CBOMCTBA yriepoaa,
KPEMHUS U UX COCJMHEHUMN

25

[IpruMeHeHne BaXXHEUIIINX HEMETAIOB U
HUX COeUHEHUN

26

O00011IeHE U CHCTEMATH3aIUs 3HAHUH 110
TeMme «HemeTtamnery. BeraucineHus mo
YPaBHEHUSIM XUMHYECKHX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTuueckas padota Ne 3. «Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemeramist'"»

28

Kontponbnas pabota mo remam
«Metamnsl» U «HemeTamiby

29

Heoprannueckue u opranudecKkue
KHCII0ThlL. Heopranndeckue u
OpraHU4eCKHUEe OCHOBAHUS

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHu4ecKue coequHeHus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIICCTB

31

Ponps xumun B o0ecrieueHun
9KOJIOTMUYECKOM, SHEPreTUYECKON 1
IUILEBON 6€301aCHOCTH, Pa3BUTUU




MEIUITHHEL

[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MIPUHIUIIAX TIPOMBIIIJICHHOTO TIOJTYYCHHS 1
BXHEHUIIINX BEIIECTB
33 YemoBeK B MUPE BEIIIECTB M MAaTEPHAIIOB 1
34 XuMHS ¥ 3TOPOBBE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

[TPOTPAMME

[IOKYMEHT MOAMWCAH SNEKTPOHHOM MOANWCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHWE CPEAHASA OBLLEOBPASOBATEJ/IbHAS LLUKOJIA CEJIA
MAPKMHO COCHOBOBOPCKOIO PAMOHA NEH3EHCKOW OBJIACTM,
Ha3aposa Jinaus BacunbeBHa, QupekTop
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