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HnaHpreMLIe pe3yIbTaThl OCBOCHUA y‘leGHOFO npeameTa

[To 3aBepiieHnIO0 Kypca XUMUK Ha dTaHE OCHOBHOT'O OOIIIETO 00pa30BaHUs BBITYCKHUKHU
OCHOBHOM IIKOJIbI JOJIKHBI OBJIAJIETh CIAEAYIOIIMMHU PE3YyIbTaTaMu:

. Jluunocmuoie pesynomamo:
1) ocosnanue cBoeii >THHYECKON TIPUHAIEKHOCTH, 3HAHUE UCTOPUM XUMHH 1 BKIIala
POCCUNCKON XUMUYECKON HAYKU B MUPOBYIO XMUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOMICHHS K O3HAHUIO XUMHM; TOTOBHOCTH M
CITOCOOHOCTH O0YYAFOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE M3YUYCHHBIX
(akxTOB, 3aKOHOB ¥ TEOPHI1 XMMHHU; OCO3HAHHOTO BHIOOPA U TIOCTPOCHUE HHIUBHUYaIbHOM
00pa3oBaTeIbHON TPACKTOPHH;
3)  @opmuposanie nenoCcTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPa, HEOTHEMJIEMOI YaCThIO
KOTOPOM SIBIISIETCS XMMHUYECKasi KapTUHA MUPA;
4) osenadenue coBpeMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHON MPAKTHKH, B TOM YUCJIC U XUMHYECKUM;
5) oceoenue conmanbHbIX HOPM, TIPABKJI IOBEAEHUS, POJIei U (OPM COLMAIBHOM KU3HU B
collyMe, IPUPO/IE U YACTHOM JKU3HU HA OCHOBE 3KOJIOTUYECKOU KYJIbTYpPhI U 0€30I1aCHOTO
oOpallleHus ¢ BEIIeCTBAMU U MaTepUalaMy;
6) @opmuposanue KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILEHHH CO CBEPCTHUKAMY M
B3POCJIBIMH B IIpoliecce 00pa3oBaTesibHOM, 00IECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENLCKOM, TBOPUECKON U IPYTHX BUJOB JEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

1. Memanpeomemnoie pesynomamoi:
1) onpeodenenue ueneii cobcTBEHHOro 00yUEHHUS, HOCTAHOBKA M (POPMYIMpPOBAHHE ISl CeOs
HOBBIX 3a71a4;
2) naanuposanue MyTel TOCTHKEHHS KEIAEMOT0O PE3YJIbTaTa 00yIEHHS XMMUM KaK
TEOPETHYECKOT0, TaK M IKCIIEPUMEHTAIEHOTO XapaKTepa;
3) coomnecenue cBoux NEHCTBHI ¢ IIIAHUPYEMBIMH PE3YIIETATAMH, OCYUECHIEIeHIE KOHTPOIIS
CBOEH JIEATENBHOCTH B MPOLIECCE JOCTIKEHHSI pe3yibTata, onpeodeieHue CrocodoB NeHCTBUMA
IPY BBIOJHEHUH JIAOOPATOPHBIX U MPAKTUYECKUX paOOT B COOTBETCTBUU C MPABUIAMH TEXHUKU
0€30MacHOCTH;
4) onpedenenue ICTOUHUKOB XMMUYECKOH MH(POPMALIUH, TIONYdEHUE U aHAIU3 €&, CO3aHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTaLNs;
5) ucnonvsosarnie OCHOBHBIX HHTEIUIEKTYAIBHBIX OTIEPALIMiA: aHAJIN3a U CHHTE3a, CPABHEHHS U
CHCTeMaTH3alnH, 0000IEHNS U KOHKPETH3ALNH, 8blA6/1eH e IPUINHHO-CIICACTBCHHBIX CBSA3EH U
nocmpoenue JOTHYECKOTO PACCYKICHHUS U YMO3AKITIOUeHUs (MHAYKTHBHOTO, 1€ YKTUBHOTO U
10 aHAJIOTUH) HA MaTepuae eCTECTBEHHO-HAYUYHOTO COJICPKaHMS;
6) ymenue co3naroT, NPUMEHATH M NPEOOPA30BLIBATL 3HAKU M CUMBOJIBI, MOJIEJIH M CXEMBI IS
pelreHus yaeOHbIX ¥ MO3HABATEIbHBIX 3a]1a4;
7) opmupoeanue u pazéumue 3K0NOTHIECKOrO MBILLICHUS, YMEHHE IPUMEHATH €TI0 B
MI03HABATENIbHOM, KOMMYHUKATUBHOM, COLMAIIbLHONM MPAKTUKE U MPO(HEeCCHOHATBHOM
OpHEHTaluH;

8) cenepuposanue vneii u onpeneneHue cpeicTB, HEOOXOUMBIX IS HX PEaU3aLHH.



H1. IIpeomemnoie pesynomamo:

BelntyckHMK HayuuTCs:

XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOJCHNUE, U3MEPEHHE,

9KCIIEPUMEHT;

OIMCHIBATh CBOMCTBA TBEPBIX, KHUJKUX, Fa3000pa3HbIX BELIECTB, BBIICISAA UX

CYLLECTBEHHbBIE IPU3HAKHY;

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIay,
«XUMHUYECKHUH 3JIEMEHT, «IPOCTOE BEILIECTBOY, «CI0KHOE BEILIECTBOY,

«BAJICHTHOCTBY, «XUMUYECKasl PEaKIUsi», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PaCKpBIBaTh CMBICJ 32aKOHOB COXPAaHEHHs MACChI BEIIECTB, IOCTOSIHCTBA COCTABA,

ATOMHO-MOJIEKYJISIPHON TEOPHH;

pasnuyaTh XMMHYECKHUE U GU3NYECKUE SIBICHMUS,

Ha3bIBATh XUMHUYECKHUE SJIEMEHTBHI;

OTIpE/IeIIATh COCTAB BELIECTB MO UX (hopMmynam;

ONPENIENATh BaJIECHTHOCTh ATOMA 3JIEMEHTA B COEIMHEHUSIX;

OIIPEAEIIATh TUIl XUMHUYECKUX PEAKIIHIL;

Ha3bIBaTh IPU3HAKU U YCIOBUS NPOTEKAaHUS XUMUUYECKUX PEAKLINN;

BBISIBJISITH IPU3HAKH, CBUAETEIBCTBYIOIINE O MPOTEKAaHUHM XUMHUUECKON PEAKINH IIPH

BBINIOJIHEHUH XUMUYECKOTO OIbITA;

COCTaBIATH (OPMYIbI OWHAPHBIX COCTMHEHUH;

COCTaBJISATh YPaBHEHUS XUMUYECKUX PEAKLIU;

co0umo1aTh MpaBuiia 0€30MacHoi paboThl MPU MPOBEIEHUH ONBITOB;

H0JI30BATHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYI0M;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 110 (POpPMYyIie COEAMHEHNUS;

BBIUUCIISITH KOJIMYECTBO, 00BbEM MJIM MACCy BEILLIECTBA 10 KOJIMYECTBY, 00BEMY, Macce

pEeareHToB WK NPOAYKTOB PEAKIINH;

XapaKkTepru30BaTh (PU3NUYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U

BOZIOPOAA;

HOJIy4aTh, COOUPATh KUCIOPOJ U BOJOPO/;

pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BEUIECTBA: KUCIOPOI, BOJOPO/;

packpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI MOHATUH «TETI0BOH 3(h(HEKT peakunm», «MOJSIPHBIA 00BEM»;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

PacKpbIBaTh CMBICI IOHATHUS «PaCTBOPY;

BBIUMCIISITH MACCOBYIO JIOJIIO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C ONMPEICIEHHON MAaCCOBOM J10JIEH PaCTBOPEHHOTO BEIIIECTBA;

Ha3bIBATh COECJIMHEHNS U3yYEHHBIX KJIACCOB HEOPTraHMYECKUX BEILIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKUX BEILIECTB: OKCHIOB, KUCIIOT, OCHOBAaHHUI, COJIEH;

ONpEeENATh NPUHAMJICKHOCTh BELIECTB K OIIPEAECIIEHHOMY KJIacCy COEINHEHU;

COCTaBIIATH (POPMYJIbI HEOPTAHMUECKHUX COSIMHEHHUM N3YYEeHHBIX KIIACCOB,;

MPOBOJUTH OMbITHI, MOATBEPKAAOIINE XUMUUECKUE CBOMCTBA U3YYEHHBIX KJIACCOB



HEOPraHWYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0UYEH 10 U3MEHEHHIO OKPAacKu

WHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSA3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COCAUHEHUN;

packpsiBaTh cMbIci Ilepuoauueckoro 3akona /. 1. Menneneesa;

OOBSACHATh (PU3UUYECKHUI CMBICIT aTOMHOTO (TIOPSIAKOBOT'0) HOMEPa XUMUYECKOTO

3JIEMEHTa, HOMEPOB TPYIIIBI U Tiepuoja B nepuoanueckon cucreme /1. I. Menaeneena;

OOBSACHATH 3aKOHOMEPHOCTHU U3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B

Mpezenax MajJblX IEPUOJIOB U TJIABHBIX MOATPYIII;

XapaKTepu30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOJOPO/Ia 0 KaJbIis) Ha OCHOBE UX

NOJIOXKEHHUs B TIepuognaeckoit cucreme /. M. MenneneeBa 1 0cCOOCHHOCTEH CTPOSHHS UX

aTOMOB;

COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB MEPBBIX 20 3JIEMEHTOB MEPUOIUYECKON CUCTEMBI

J. 1. Menaeneena;

PaCKpbIBATh CMBICH MOHATHI: «XUMUYECKasl CBS3bY», «IJIEKTPOOTPUIIATEIILHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTH (DH3UYECKUX CBOMCTB BEIIECTB OT THIIA

KPUCTAJUIMYECKOMN PEIIETKY;

ONPENIEeNATh BUJ XUMUYECKOH CBSI3M B HEOPTaHUUECKUX COCTUHEHUSX;

n300pakaTh CXEMbI CTPOSHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BHIIAMHU

XUMUYECKHUX CBSI3EH;

PaCKpbIBaTh CMBICH MOHATHN «MOH», «KATHOH», «AHHOHY, «3JIEKTPOJIUTHI»,
HEBJIEKTPOJIUTBI», «IIEKTPOIUTHYECKAS TUCCOLUALINS, KOKUCIUTEIbY», «CTENEHb

OKHCJICHUS», «BOCCTAHOBUTEIbY, «OKUCIIEHUEY, BOCCTAHOBICHUE;

ONPENIENATh CTENIEHb OKUCIIECHUS aTOMa 3JIEMEHTA B COCIUHEHUU;

PacCKpbIBAaTh CMBICI TEOPUH JIEKTPOIUTHYECKON TUCCOLUALINY;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJMTUUECKON TUCCOLMALIUNA KUCIIOT, IIEJI0YEN, COJIEH;

OOBSCHSTH CYIIHOCTh MPOIIECcCa AIEKTPOIUTUISCKON TUCCOIMALIUN U PEaKIIUii HOHHOTO

obOMeHa;

COCTaBIISITh TMOJHBIE U COKpAIIEHHbIE HOHHBIC YPaBHEHUs peakinii 0OMeHa;

OTIpeeIIATh BO3MOKHOCTD MIPOTEKAHUS PEaKlIMii HOHHOTO OOMEHa;

NPUBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KAUYECTBEHHBII COCTAaB pa3IMUHbIX BEILIECTB;

ONPENIENATh OKUCITUTENb U BOCCTAHOBUTEIIb;

COCTaBJISATh YPaBHEHUS OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX PEAKIIUNL;

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYICCKON peaKIIuu;

KJIACCU(PUIIUPOBATh XUMHUYECKUE PEAKIIUH TI0 PA3TMYHBIM MTPH3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKAY COCTABOM, CTPOCHUEM U CBOMCTBAMHU

HEMETAJJIOB;

MPOBOJIUTH OIBITHI TIO MOJIYYCHUI0, COOUPAHUIO ¥ H3YYCHUIO XUMUICCKUX CBOHCTB

ra3000pa3HbIX BEIIECTB: YIVIEKHCIOTO r'a3a, aMMHUaKa;

pacrmo3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBINA T'a3 U aMMHUAK;

XapaKTepU30BaTh B3aUMOCBA3b MEKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIOB;

Ha3bIBaTh OPraHUYCCKUE BEIIECTBA MO UX POpMYyJie: METaH, 3TaH, ITHIIECH, METAHOJI,

3TaHOJI, IVIMLIEPUH, YKCYCHAs! KUCIIOTa, AMUHOYKCYCHAsl KMCJIOTa, CTEapUHOBAs KUCIIOTA,

OJICMHOBAsI KUCJIOTA, TIII0K033;



® OLEHUBATh BIMSHNE XUMHUYECKOTO 3arpsA3HEHNS OKpPYXKAIOLIEeH cpe/ibl Ha OpraHu3M
YEJI0BEKA;

e TpaMOTHO OOpamaThCs C BEIIECTBAMU B IIOBCEIHEBHON KU3HU;

®  OIpPEIEISITh BO3MOXHOCTD IIPOTEKAHUS PEAaKIM HEKOTOPBIX MpPeACTaBUTENEH
OpPraHMYECKHX BEIIECTB ¢ KHCIOPOLOM, BOLOPOJOM, METAJIJIaMH, OCHOBAHUAMH,
raJIOT€HaMHU.

Coneprkanue mporpaMmbl
Xumusg 8 Kinacc
(68 yacos, 2 yaca B HEZIEIIO)

HavanbHble IOHATHSA U 3aKOHBI XUMHH

Tena u BemectBa. CBoliCTBa BEIIECTB. DTaJOHHBIE (U3UYECKHUE CBONCTBA BEIIECTB.
Marepuansl u MaTepuaigoBeeHre. Poiab XUMHUM B )KU3HU COBpeMeHHOro obuiectBa. OTHOLIEHHE
o01recTBa K XUMHH: XeMODUITUs U XeMopoOwHs.

Meronsl m3yudenusi xumuu. HaOmiomenue. Dxcnepument. MopenupoBanue. Mojenu
MaTepHUaJbHbIE ¥ 3HAKOBBIC WU CUMBOJIbHBIE.

I'azer. JKungkoctu. TsEpnble BemecTBa. B3auMHBIE mepexoabl MEXIy arperaTHbIMU
COCTOSIHMSIMU BEILIECTBA: BO3TOHKA (CyOnuMmanus) U aecyOiauManusi, KOHISH Calus U UCTIapeHue,
KPUCTAJIJIN3aLUs U TUIABICHUE.

®uznueckue sBJICHUs. YNUCThIE BEIECTBA U CMECH. | OMOT€HHBIE U T€TEPOTreHHBIE CMECH.
CwMmecu ra3oo0pasneie, >xuakue U TBEpAbIe. CIOCOOBI pa3leieHusi CMecel: MeperoHKa, Win
TUCTWUISALMS,  OTCTauBaHHWe,  (WIBTPOBaHME,  KPUCTAIM3ALMsd WM  BBIIapUBaHHE.
Xpomarorpadus. [IpumeHenne 3Tux crnocodoB B 1aOOpaTOpHOI MPaKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKHE BJIEMEHTbl. ATOMBI M MOJEKyJbl. [IpocThle M CIOXKHBIE BELIECTBA.
Annorponus Ha nmpumepe Kucyiopoaa. OCHOBHbBIE MOJIOKEHUS AaTOMHO - MOJIEKYJIIPHOTO YUEHHUS.
Honsl. BemecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUS.

3HakM (CHUMBOJIBI) XMMHUYECKUX »3JeMeHTOB. WHdopmauus, KOTOPYH HECYT 3HaKu
XMMHMYECKHX DJEMEHTOB. OTHUMOJIOTHS HA3BaHUN HEKOTOPBIX XHMMHYECKHX JJIEMECHTOB.
[lepuoanueckast Tabnuua xumuueckux snemeHToB JI. M. MenneneeBa: KOpOTKOIIEPUOIHBIN U
JUTMHHOTIEPUOIHBINA BapuaHThl. [leproas! u rpynmel. ['1aBHas ¥ mobodHast TOATPYIIIBI, HIH A- U
Bb-rpynnsl. OTHOCUTENIBHAS ATOMHAs Macca.

Xumnueckue (Gopmynsl. MHaekcbl u ko3dduuueHTsl. OTHOCUTENbHAST MOJIEKYJIspHAS
Macca. MaccoBasi 10/ XMMHYECKOIO 3JIEMEHTa B coelMHeHNHU. MH(popMmanus, KOTOpYIO HECyT
XUMUYECKHUe (POpMyIIbI.

Banentnocts. CtpykrypHbBIe (GOpMyibl. XHMHUYECKHE 3JIEMEHTHl C TOCTOSHHOW U
NEpPEMEHHON BaJIEHTHOCTHIO. BbIBOA (opMysbl coeMHEHHs M0 BajeHTHOCTH. OmnpeseneHue
BAJIEHTHOCTH XHMHYECKOTO »3JieMeHTa 1o ¢opmyne BemectBa. CocTaBieHHEe Ha3BaHUN
COCMHEHUM, COCTOAIIMX M3 JBYX XHMHMYECKUX DJIEMEHTOB, [0 BAJICHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB.

XuMHuueckue peakuuu. PeareHTel W HpPOAYKTHI peakiuu. IIpu3Haku XUMHYECKHUX
peakuuil. YciaoBHs MX NMPOTEKAaHUS U NpekpauleHus. Peaknuu ropeHus. DK30T€pMHUECKHE U
9HAOTEPMHUUYECKHE PEAKIIUH.



3aKOH COXpaHEHHs MacChl BEIECTB. XUMHUYeCkue ypaBHeHusa. (CocTaBieHue
XUMHYECKUX ypaBHeHUH. HpopManus, KOTOpyro HECET XUMUUYECKOE YpaBHEHUE.

Knaccudukanus XUMHUYECKUX PEAKIMUA 10 COCTaBy M YHCIY PEareHTOB W TPOIYKTOB.
Tunbl xumMuuecKkux peakiuid. Peakiuu coenvHEHHs, pa3lokKeHUs, 3aMelleHHs U oOMeHa.
Karanuzaropsl 1 karanus.

JleMoHCTpanuu
* Komeknus MaTepuaioB U U31EIUN U3 HUX.
*  OObEMHBIE U LIAPOCTEPKHEBBIE MOAEIN HEKOTOPBIX XUMHUUECKHUX BEIIECTB.
* Moaenu KpUCTaNINYEeCKUX PEIIETOK.
* CoOupanue npudopa ajs MOoJIydeHHs ra3a U IpOBEPKa €ro Ha FepMETUYHOCTb.
* Bosronka cyxoro jibja, #oj1a win HaTaauHa.
* ArperarHble COCTOSIHHSI BOJBI.
* Pa3nenenue 1ByX HECMEIINBAIOIINUXCS )KUIKOCTEHN C MOMOLIBIO AETUTENBHON BOPOHKH.
e JlucTHILIIATOP U ero paborta.
* VYcraHoBka i GUIbTpOBaHM U €€ padorTa.
* VYcraHoBKa JJ1s BeIapuBaHUs U €€ padoTa.
*  Mojenu aluIOTPONHBIX MOAU(PHUKAIIUN YIIIEpoaa U CEPHI.
* [lonyuenue o30Ha.
 Toprpers 1. 5. Bepuennyca u JI. . Menneneesa.

* KopoTkornepruoaHslii U JJIMHHONIEpUOAHBIN BapuaHThl [lepuoanueckoit cuctemsr /1. U.
Menneneena

* KoHcTpynpoBaHue mapoCcTep>KHEBBIX MOIEIIECH MOJIEKYII.
* Annapar Kunna.
* Paznoxenue OuxpomaTta aMMOHHUSI.
* T'opeHnue cepbl U MAarHUEBOM JICHTBHI.
* [Tloptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.
* Topenue pocdopa, pacTBOpeHHE IPOTYKTa TOPEHUS B BOJIE U UCCIIEOBAHUE
MOJIy4YEHHOT'O PacTBOpa JIAKMYCOM .
* BsanmoneincrTsue COJISIHON KUCIOTHI C IUHKOM.
* Tlonyuenne rugpokcuaa meau(Il) u ero paznokeHue npu HarpeBaHUU.
JIaGopaTopHBIEC ONBITHI
O3HakOMJIEHHE ¢ KOJUIEKIHEH J1a00paTOpHOM MOCY/IBI.
O3HakoMIIEHHE C MUHEPAJIaMU, 00pa3yIOIUMH TPaHUT.
[IpuroroBneHue reTepoOreHHOM CMECH MOPOIIKOB CEPHI U JKeJie3a U UX Pa3zeiiCHHeE.
BiaumopeiicTBue pacTBOpOB XJIOPUAOB U HOTUIOB Kallksl C paCTBOPOM HHUTpaTa cepedpa.
[Honyuenue rugpokcuna meau(ll) u ero B3anMopeicTBrEe ¢ CEPHOM KHCIOTOM.

BzaumogelictBue pacTBOpa COAbI C KHCJIOTO.

Nook~owdhE

[TpoBepka 3akOHa COXpaHEHUS MacChl BEIIECTB HA MPHUMEpPE B3aUMOJCHUCTBUS HIENOYU U
KHUCIIOTBI.

8. HpOBCpKa 3aKOHa COXpaHCHHA MACCBhblI BCIICCTB HA IPUMCEPC B3aUMOACHCTBHUS ILEIOUYH U



conu xenesa (III).

9. 3amemmenue xene30M MEIU B METHOM KYIIOPOCE.

[pakTuyeckue paboThI

1. 3HaKOMCTBO ¢ J1TabopaTopHbIM 000pynoBaHueM. [IpaBuiia TeXHUKH 0€30MACHOCTH MPHU
pabore B kabuHete xumun. HekoTopsie BubI padoT.

2. Ananus noYBEI

Baxxneiiive npeactaBuTeIN HEOPraHMYeCKux BelecTB. KonnuecTBeHHbIE OTHOIICHUS B XUMUHU

Cocras Bo3ayxa. [lonarue 00 00bEMHOI 10716 KOMIOHEHTA MPUPOTHOM ra30BON CMECH
— Bo3ayxa. Pacu€r 00b€Ma KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 0OBEMHOM J10JI€ 1
Ha00OpOT.

Kucnopoa. O3own. I[Tonyuenne kucnopona. CobupaHue u pacmo3HaBaHUE KHCIOPOIa.
XUMHUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOICHCTBUE C METANIAMH, HEMETAJJIAMU U CIIOKHBIMHU
BemectBamu. [Ipumenenne kucnopoaa. KpyroBopor kuciopojia B mpupo/ie.

Oxkcuapl. OOpa3oBaHue Ha3BaHUHM OKCHIOB 1O UX Gopmynam. CoctaBieHue Gopmya
OKCHJIOB 10 UX Ha3BaHUsAM. [IpeacTaBuTenn OKCHIOB: BOJa U YIIICKUCIBIN ra3, HerameéHas
U3BECTb.

Bonopon B npupozae. dusnyeckue u XuMUYECKUE CBOMCTBA BOJIOPO/IA, €TI0 MOJIYYCHHUE U
IPUMEHEHUE.

Kucnotsl, ux cocraB u xknaccuduxanus. Uuaukaropsl. Tabnuia
pactBopumocTH. CoJisiHasi M CepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTs cosneil B Boae. [IpeacraBurenu coneil:
XJIOpUJI HAaTpus, KapOoHAT HaTpusl, pocdaT KanbLus.

[TocTosinnas ABoranpo. KonudectBo BemectBa. Mosbs. Mosnsipnas macca. Kpathbie
€JIMHUIIBI U3MEPEHUS KOJTNYECTBA BEIIECTBA — MUJUTUMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHAS U
KWJIOMOJIIPHAs MacChl BEILIECTBA.

Pacué€Trel ¢ HCNOJIB30BAHMEM MOHSATUN «KOJUYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOCTOSIHHAsE ABOTaJIpo».

3akoH ABoranpo. MomspHblii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
IJIOTHOCTH OJIHOTO Ta3a Mo Jpyromy.

KpaTHbple enuHUIBI WM3MEpPEHUS — MIUIMMOJISPHBIA M KWJIOMOJIAPHBIA OO0BEMBI
ra3000pa3HbIX BEIECTB.

Pacuérel ¢ Mcnonb30BaHMEM MOHATHI «KOJWYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHAS ABOTAIPOY.

Pacuétel ¢ ucmonb30BaHMEM TOHSITHI «KOJWYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Tra30oBy, «IUCI0 ABOTAAPOY.

I'unpocdepa. KpyroBopot Bosl B npupojae. Puzndeckue 1 XUMUIECKUE CBOWCTBA BOJIBIL:
B3aUMO/ICIICTBUE C OKCUAAMMU.

OcHoOBaHus, WX coOCTaB. PacTBOpMMOCTh OCHOBaHMN B BojJe. M3MEHEHHE OKpacKu
WHJIUKAaTOPOB B IIENOYHON cpene. [IpencraBurenu mienoyen: TUAPOKCHUIIBI HATPHUS, Kaldus U
KaJIbLIUA.

PacTBopuTens u pactBopéHHOe BemectBo. PactBopel. PactBopenue. I'unparsl. MaccoBas
JI0JIsI PACTBOPEHHOIO BELIECTBA. Pacy€Thl, CBSI3aHHBIE C MCIOJBb30BAaHUEM IOHATHUS «MaccoBas
JIOJISl PAaCTBOPEHHOTO BEILIECTBAY.

JeMoHcTpanuu

* [lonmyuyenue kucaopoaa pa3jaoKEHUEM MEPMaHraHaTa Kajlus U epOKCHUIa BOAOPOA.



* CobupaHue METOAOM BBITECHEHHUS BO3yXa U BOJBL.

* Pacno3HaBaHUE€ KUCIIOPOJA.

* T'openue mMaruws, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.
¢ Komnekuus OKCUa0B.

* [lomyuenue, coOupaHue U pacrno3HaBaHUE BOJOPOIA.

* T'openue Bogopona.

* BsaumoseiictBue Bogopoa ¢ okcuaom mMeau(ll).

* Komnekuust MUHEpaJIbHBIX KUCIOT.

* [IpaBumno pazbaBieHuUsI CEPOM KHUCIOTHI.

¢ Kounekuus cosnen.

* Tabnuna pacTBOPUMOCTH OCHOBAHUMU, KUCIIOT U COJICH B BOJIE.
*  Mogens MosspHOTO 00bEMA ra3000pa3HBIX BEIIECTR.

JlabopaTopHBIEC ONBITHI

10. TlomyTHeHHE U3BECTKOBOMW BOJIBI IIPH MPOIYCKAHUHU YIIIEKUCIIOTO Ta3a.
11. Tlonyuenme Bomopoaa B3aUMOJEHCTBHEM LIMHKA M CONSHON KHUCIIOTEL
12.  PacnosHaBaHME KUCJIOT HHIAUKATOPAMH.
13. U3meHeHue OKpacKu MHIMKATOPOB B INEJIOYHOM CpeIeE.
14. OsmakomieHme C IpemaparaMy JOMAIIHEN MM MIKOJIBHOM aNTeYKH — PacTBOPAMH
IIEPOKCHUA BOAOPOA, CHUPTOBOM HACTOMKU MOJAA U HAIIATHIPHOIO CIIMPTA.
[IpakTrdeckue padoThI
3. Tlonydenue, coOMpaHue M PacIO3HABAHUE KUCIOPOIA.
4. Tlony4enue, cobMpaHue M paclo3HaBaHUE BOJOPOJA.
5. TIpuroToBjeHHE PACTBOPOB COJIEH C MX 3aJaHHON MacCOBOM J0JIEN.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUN

O600menne cBeieHnit 00 OKCHAaX, X KiacCu(pUKaIuu, HA3BaHUSIX U CBOWCTBAX.
CriocoOBbI MOJTy9eHHUsT OKCUJIOB.

OcHoBanus, UX Kiaccu(uKamms, Ha3BaHUs U CBOWCTBA. B3anMopeiicTBre ¢ KUCIOTaMH,
KUCJIOTHBIMH OKCHUJAMH U cOJsIMU. PasnoskeHue HepacTBOPUMBIX OCHOBaHHMU. CrocoObl
MOJTy4YEHHS] OCHOBaHHMIA.

Kucnotsl, ux kmaccuduxanuss u HazBaHusd. OOmMe XMMHUYECKHE CBOWCTBAa KHUCIOT.
B3aumMopeiicTBue KHCIOT ¢ MeTaulaMHu. DJIEKTPOXUMHUYECKUNM Psii HANPSHKEHUH METaJIOB.
BzanMoaelicTBUE KUCIIOT C OKCUAAMH METAJLIOB.

B3aumopeiicTBe KHCJIOT € OCHOBAaHMSIMM — peakiusa HeuTpanusanuu. BzaumopeincTBue
KUCTIOT ¢ cosiMu. [lonydyeHne 6eCKUCIOPOAHBIX U KUCIOPOICOAEPIKAIUX KUCIIOT.

Conu, ux knaccuukanus U CBocTBa. B3anmoselicTBre comeit ¢ MeTaiiaMu,
0COOCHHOCTH 3THUX peakuuid. BzanmopaeiicTBue coseli ¢ ComsmMu.

['eneTnyeckue psabpl MeTalula U HeMeTallIa. [ eHeTnyeckas CBsi3b MKy KilaccaMu
HEOPraHUYECKUX BEILIECTB.

JlaGopaTOpHBIE OTIBITHI

15. BzaumopeiicTBrE OKCUIA KaIbLKs C BOIOM.

16. [ToMyTHEHHME U3BECTKOBOM BOJBI.

17. Peaxkuus Hetpanuszanyu.

18. IMonyuenne rugpoxcuna meau (1) u ero B3anMoeicTBIE ¢ KMCIOTOM.



19. Paznoxenue runpokcuna meau (11) npu HarpeBanum.
20. BzaumoeicTBHE KHCIIOT C METAJLIAMH.

21. BzaumoeiicTBHE KHCIOT C COJISIMHU.

22. O3HaKOMIJIEHHE C KOJUIEKIIUEHN COJIEH.

23. Bzaumoneiictaue cyabpara meau(Il) ¢ xeneszom.

24. B3anMoIeiiCTBHE COJIEH C COJISIMH.

25. l'eneTnyecKas CBA3b HA IPUMEPE COSAUHEHUN MEIH.
[pakTuyeckue paboThI

6. PemieHue sKCIEpUMEHTAIBHBIX 3a1a4.

[Iepnonnueckuit 3akoH u [lepuoanueckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa U CTpOEHUE aTOMa

EcrecTBeHHBIE CEMENCTBA XUMUUECKHUX DJIEMEHTOBIIEJIOYHBIE M LIEJIOYHO3EMEIIbHbIE

METaJUTbl, TajJOreHbl, WHEPTHBIC (OJaropomHbpie) razpl. AMQOTepHOCTh. AMQOTEpHBIE

OKCHJIbI U TUAPOKCUABL. KOMIIIEKCHBIE COMH.

Otkpertue J. U. Menaeneessim [lepuoandeckoro 3akoHa v CO3/1aHUE UM
[Iepuoanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUS XMMHMUYECKUX 3J€MEHTOB. OCHOBHBIE CBEIEHHUS O
CTpoeHUH aToMOB. JloKka3aTenbCTBa CIOXHOCTU cTpoeHusi aromoB. OmbiTel Pesepdopaa.
[InanerapHast MOJENb CTPOEHUS aTOMA.

CocTaB aTOMHBIX sJ€p: MNPOTOHBL, HEHUTPOHBI. OTHOCUTENbHAs AaTOMHas Macca.
B3anMocCBsI3b MOHATUN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTpPOE€HHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX
aneMeHTOB NeNe 1-20. [TonsiTue 0 3aBEpIIEHHOM AJIEKTPOHHOM YPOBHE.

W3otonbl. ®dusnueckuil cMpici cuMBosMKM llepuonnyeckoit cucrembl. CoBpeMeHHas
¢dopmymupoBka llepuogmueckoro 3akoHa. V3MEHEHHsI CBOWCTB JJIEMEHTOB B MEPUOJAX H
rpymnmnax, Kak (yHKIHS CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKTepucTuKa >JIEMEHTa-MeTajula MU 3JIEMEHTa-HEMEeTaula IO HMX I[OJIOKEHUIO B
[Tepuoanueckoit cucreme xumuueckux 3nmemMeHToB . . Menneneena.

JleMoHCTpanuu
* Paznuunbie popMbl TAOIUI] TEPUOTUYECKON CUCTEMBL.
* Mopaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
*  Mopuenu aTOMOB 3J€MEHTOB 1—3-T0 nepruo1oB
JIabopaTopHBIEC OMBITHI.
26. TMonyyenne aM(pOTEPHOrO T'HAPOKCHIA U UCCIEN0BAHUE €T0 CBONCTB.

Xumuueckas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pcaknuuu

HonHas xumuueckas cBs3b. VoHbI, 00pa30BaHHbIE aTOMaMU METAJJIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHusi MOHHOM CBS3M JUIsi OMHapHBIX coeAuHeHH. VloHHbIEe KpHCTauIMYecKue
peméTKN ¥ (PU3NYCCKUE CBOMCTBA BEIIECTB C OTUM THUIOM peméTok. [loHsTHE 0 hopMynbHOM
€JUHULIE BEIECTBA.

KoBaneHTHass XuMH4ecKass CBs3b. OJIEKTPOHHBIE M  CTPYKTYpPHbIE  (DOPMYIIBIL.



KoBanenTtHass HemomnsipHasi cBsizb. Cxembl 00pa3oBaHMs KOBAJEHTHOM CBS3M Ul OMHApPHBIX
coennHeHU. MomeKylsipHble U aTOMHBIC KPUCTAJUNIMYECKUE PEIIETKU, U CBOWCTBA BEILECTB C
9TUM TUIIOM PEIIETOK.

OneKTpOOTpULATENBHOCTh. Psin  anexTpoorpuuartenbHocTH. KoBaneHTHas moJspHast
xuMudeckast cBA3b. Jlumosb. CxeMbl 00pa30BaHUS KOBAJEHTHOM MOJSAPHOM CBS3M JUIs
OMHApHBIX COeIUHEHUH. MoJeKyaspHble M aTOMHbIE KpPUCTAUIMYECKHE PEIIETKH, CBOMCTBA
BEILECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XHMHYECKass CBS3b M METAJUIMYECKas KPUCTAIMYECKas PpeIETKaA.
CBolicTBa BEIIECTB € ITUM TUIIOM pemIETOK. EnnHas npuposa XMMHUECKHUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKHUCIEHUS U BajleHTHOCTHU. [IpaBuiia pacuéra
CTeNEeHeH OKUCIIEHUS 10 pOopMysIaM XUMHUYECKUX COCTUHEHUH.

OKHCANTENHEHO-BOCCTAHOBUTEbHBIE peakiuu. OmnpeneneHue CTeneHel OKUCICHUS IS
JJIEMEHTOB, O0Opa3yIONMX BEIIeCTBa pa3HBIX KIAcCOB. Peaknuu WOHHOTO OOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. OKHCIUTENh U BOCCTAHOBUTENb, OKUCIEHHE U
BoccTaHoBJeHUE. (COCTaBICHUE YPAaBHEHMH OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKLMU
METOJIOM 3JIEKTPOHHOTO OajaHca.

JeMoHcTpanuun

* Buzeo ¢parments! u cnaiinpl «MloHHas XUMUYECKast CBA3b ».
* Mopnenu MOHHBIX KPUCTAJUIMYECKHUX PEHIETOK.
*  BugeodparmenTsl u crnaiiapl «KoBaneHTHASXUMHUYIECKAst CBS3HY.
* Komeknus BemecTs MOJIEKYJIIPHOTO U @aTOMHOI'O CTPOEHHUS.
*  Mogenu MOJIEKYISPHBIX M ATOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.
*  BuaeodparmeHTsl U crnaiiapl «MeTananueckas XUMUYecKast CBA3bY.
*  Komnekuusa «MeTtasuibl U CIIIaBbD».
* BsauMojeicTBHE IMHKA C CEPOM, COISIHOW KUCIOTOM, xiopuaoM meau (11).
* BzaumoneicTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JIaGopaTOpHBIE OIBITHI

27. VI3roTojieHHe MOJENH, HLIKOCTPHPYIOIIEH CBOWCTBA METAIITMYECKOM CBI3H

TemaTnueckoe IIaHupOBAHUE

Ne HaunmMenoBanue paseinon (Tem) KonngecTBo yacoB 1mo
nporpamme

1 HavanbHbIe MOHATHS U 3aKOHEI XUMHH 21

2 BakHelinme nmpeacTaBUTEIM HEOPraHUIECKUX BEIIECTB. 18

KommuecTBeHHBIC OTHOIIICHUS B XUMHHU

3 OCHOBHBIE KJIaCChI HCOPTaHNYCCKUX COCIMHECHUH 10

4 Ilepuonmueckuit 3akoH u llepuonnueckass cucrema 8
xumuueckux snemeHtoB JI. M. MenneneeBa u cTpoeHue
aroMa




5 Xumuueckasi cBsi3b. OKHUCIUTENHHO -BOCCTAHOBHUTEIBHBIE 11
peakuuu
Hroro 70
IToypouHoe m1aHupoBaHue
8 kiacc
/miNe Kosn-Bo Tema ypoka Jara [Ipumeuanue
4acoB 10
TeMe
HauanpHble MOHATHSA 1 3aKOHBI XUMUH (21 )
1 1 [Tpeamer xumun. Poitb XUMUHK B )KH3HH
YeJIOBeKa
2 2 Metoapl U3ydeHUs XUMUHU
3 3 Bxonmnas nuarHoctuyeckas padora
4 4 ArperaTHbl€ COCTOSIHMSI BEILIECTB
5) 5 I1. p Ne 1 «3HakomcTBO ¢ 1a00paTOPHBIM
ob6opynoBanueM. [IpaBuna Th npu
paboTe B KaOMHETE XMMUM
6 6 duznyeckue sIBJICHUS B XUMUHU
7 7 ILp.Ne 2 «AHanu3 nouBb»
8 8 ATOMHO- MOJICKYJISIPHOE
yueHue. XUMUYECKUE DJIEMEHTHI
9 9 3HaKu XUMHUYECKUX
3JIEMEHTOB.
10 10 [Tepnoanueckas TabIHMIIa XUMHYSCKHUX
anementoB 1. .
Menpeneena.
11 11 Xumuueckue GopMyIbl
12 12 Xumudeckue GopMyIbl
13 13 BanenTHOCTH
14 14 Banentnocts
15 15 XUMHUECKUE PEAKIIUU.
16 16 3aKOH COXpaHCHHUS MacChl BEILICCTB.
XUMHYECKUE YPABHCHHS
17 17 XUMUYECKUE YPABHEHHUS
18 18 Tunbel XUMUYECKUX PEaKIIHMA
19 19 Tumnbl XUMUUYECKUX PEAKITHI
20 20 [MoBTOpEeHHE M 00OOIICHNUE TEMBI
«HauanpHbIe TOHATHSI ¥ 3aKOHBI XUMUH
21 21 K.p.Ne 1 «HayanbHbIC TTIOHATHS U 3aKOHBI
XUMUHD»

Baxwueiimnme MpEaACTAaBUTCIIN HCOPraHNMYCCKUX BCIICCTB. KonmuecTBeHHBIC OTHOIIICHHS B XUMUH

(18 u)

22

1

BO3,I[YX 1 €TI0 COCTaB




23 2 Kucnopon

24 3 I1. p.Ne3 «Ilonyuyenue, cobupanue u
pacro3HaBaHUE KHCIOPOIA»

25 4 Oxcuabl

26 5 Bomnopon

27 6 [Lp. Ned4 «Ilonyuyenue, cobnpanue u

PpaCIiO3HaBaHHUEC BOAOPOAA»

28 7 Kucaoter
29 8 Conn
30 9 KonmmuectBo BemecTBa
31 10 Pemrenue pacuyeTHbIX 33724
32 11 MonspHblii 00beM
ra3000pa3HbIX BEIIECTB
33 12 PacuéTel 10 XUMUYECKUM
YpaBHEHUSM
34 13 PacuéTel M0 XUMUYECKUM
ypaBHEHUSM
35 14 Bomxa. OcHoBanust
36 15 PacTBopnl. MaccoBas moms
pacTBOPEHHOTO BEMIECTBA
37 16 [Lp. No 5 «IIpuroroBneHue pacTBOPOB
COJIEH C UX 3aJaHHOM MacCOBOU JOJIEI
38 17 O0001IeHNEe U cUCTEMAaTH3alliI 3HAHUH

o Teme: «BaxHeimme npeacTaBuTenn
HEOPraHMYECKUX BEIIECTB.
KonnyecTBeHHbIE OTHOIIICHUSI B XUMHUN»

39 18 K.p.Ne2 o Teme: «Bakueiime
MIPEICTABUTEIM HEOPraHHUECKHX
BerecTB. KoruecTBEeHHbIE OTHOLICHHMS B
XUMHUN»

OcHOBHBbIE KJ1acchl HeOpranudeckux coenuHenuit (10 u)

40 1 Oxkcupl: KiaccuPpuKaius ¥ CBOMCTBA

41 2 OcHoBaHus: KaccupUKAIUSI U CBONCTBA

42 3 Kucnorsl. Knaccudukanms kuciaot

43 4 CBOMCTBA KHCIOT

44 5 Knaccudukanus coneit

45 6 CaoiicTBa coeit

46 7 I'eneTnveckas cBsI3b MEXKIy KilacCaMH
HEOPraHMYECKHUX BEIICCTB

47 8 [Lp. Ne 6 «Pemienne
9KCIIEPUMEHTAIIBHBIX 3372

48 9 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN

o teme: «OCHOBHBIE KJIACCHI
HEOPTaHMYECKHUX COSIUHEHHIDY

49 10 K.p. Ne3 1o reme: «OcCHOBHBIE KIacChl
HEOPTaHWYECKHUX COCTUHCHHIN

[Tepuonnueckuii 3akoH u [lepronnueckas cuctema xumudeckux >nemeHToB . . MenneneeBa u
cTpoeHue aroma (8 u)

50 1 EcrtectBeHnble cemeiicTBa
XAMWYECKHUX JIEMEHTOB.




AMdoTepHOCTh

51 2 Ortkpeitue /. . MenaeneeBsIM
[Iepuonnueckoro 3aKoHa

52 3 OCHOBHBIE CBEJIEHUS O CTPOCHUH

aTOMOB.

53 4 CrtpoeHue 3J1eKTPOHHBIX YPOBHEW aTOMOB
XUMHAIeCKHX d7eMeHTOB Ne«Nel-20 B
tabnuie J[. . Menneneesa.

54 5 [Tepuoanueckuii 3aKOH
J1. 1. MeHieneeBa U CTpPOCHHUE aTOMa

95 6 XapaKTepucTUKa XMMUYECKOTO JIEMEHTa
Ha OCHOBAHUH €r0 MOJIOKEHHUS B
Ilepuonnueckoi cucreme

56 7 XapaKkTeprucTHKa XUMUYECKOTO 3JIEMEHTa
Ha OCHOBAHHWH €T0 MOJIOKEHHUS B
Ilepnonnueckoi cucreme

57 8 3navenue [lepuoguieckoro 3akoHa u
[leprnonueckoi CHCTEMbl XMMHUYECKUX
anemenToB JI. . Menneneena

Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIC peakin (11 u)
58 1 HNonnas xumudeckas CBs3b
59 2 KoBaneHTHas XxumMuueckas CBsI3b
60 3 KoBaneHnTHas mosnsipHas XuMU4ecKas
CBSI3b
51 4 Mertanmnyeckass XUMUYECKasi CBSI3b
62 5 CreneHb OKUCIICHUS
63 6 OKHCJIUTETEHO- BOCCTAHOBHUTEIIbHBIE
peakuuu
64 7 OKuCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
peaknuu
65 8 O00011IeHNE ¥ cUCTEMATHA3AIINS
3HaHui o TemaM: «I13 u TICXD» u
«Ctpoenue BemectBa. OBPy»
66 9 KonTtpoarHas padora mo temam: «I13
u [ICX9» u «CtpoeHue BemiecTsa.
OBP»

67 10 Pemenue pacyeTHBIX 33124

68 11 [IpomexyTouHas aTTecTanus

AJOKYMEHT NOANMCAH
SNEKTPOHHOW MOAMUCHLIO
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