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ITosicHuTeIBLHAS 3aNIMCKA
Pabouast mporpamma mo xumMum pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHBIX JTOKYMEH-
TOB:

1. ®enepanbHOro rocyapcTBEHHOrO 00Pa30BATENLHOIO CTAHAAPTA OCHOBHOTO OOIIET0 06pa3oBa-
HUS, YTBEPKIEHHOTO MpukazoM MwuHoOpHayku Poccum ot 17 mekabps 2010 r. Ne 1897 (B pen.
[TpukazoB Muno6puayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (nanee ®I'OC
000)

2. TlpumepHOW OCHOBHOW 00pa3oBATENLHOW MPOrpaMMbI OCHOBHOTO OOIIETr0 00pa3oBaHMs, OJ10-
Opennoii denepanbHBIM y4eOHO-METOIUICCKUM O0BEUHEHHNEM 110 00IIeMy 00pa30BaHUIO (ITPOTO-
ko1 3aceganus ot 08.04.2015 Ne 1/15)

VYueonuk «Xumus» O.C. I'abpuensn, N.I'. Octpoymos , C.A. Ciankos

[Iporpamma pazpaboTtana B cooTBeTCTBUHU ¢ YueOHBIM TutaHoM MBOY «KpacHo3aBojckast cpeaHsis
obmieoOpa3oBatenbHas mkosa Nel» JIsi  ypOBHS OCHOBHOrO 0Ommiero oOpa3oBaHUs ¢
MCIIOJIb30BAaHUEM COBPEMEHHOTO 000PY/I0BaHUS LIEHTPA €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HampaBieHHOCTH «Touka pocra». Ha 6a3e mentpa «Touka pocra» oOecriednBaeTcs pean3aius
00pa3oBaTeNbHBIX MPOTPAaMM E€CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOW HalpaBlIEHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBaHMSIMHU 3aKOHOJATENLCTBA B cepe oOpa3oBaHUS U C
y4€TOoM pekoMeHaanuii deaepasbHOro oneparopa yueoOHOTO IpeIMeTa « X UMHUST».

B 0CcHOBY Kypca MOJI0KEHBI CIEYIOIINE UICH:
® MarepualbHOE €MHCTBO U B3aUMOCBS3b O0BEKTOB U SIBJICHUN MPUPO/IBI;

* Beaymias pojb TEOPETUUECKHUX 3HAHHWU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS XUMHUYE-
CKHUX SIBJICHHH, OIEHKH UX MPAKTHYECKOW 3HAYUMOCTH;

® B3aUMOCBSI3b KQUECTBCHHOH M KOJUYECTBECHHOH CTOPOH XUMHUYECKUX OOBEKTOB MaTEPH-
IIBHOTO MUDPA;

® pa3BHUTHE XUMHUYECKOW HAYKH U IPOM3BOJICTBO XMMUYECKHUX BEIIECTB U MATCPHAIIOB IS
YIOBJIETBOPEHHUSI HACYITHBIX MOTPEOHOCTEH YeIoBeKa M OOIIECTBA, PEHICHUS TJI00ATh-
HBIX MTPOOJIEM COBPEMEHHOCTH;

® TEHETUYECKas CBSI3b MEX/Y BEIECTBAMHU.
OTU uaeu peain3yloTcs B Kypce XUMUU OCHOBHOM IIKOJIBI MyTEM JAOCTHKEHHS CIEAYIOLIUX
LIEJICH:
* ®OopMUPOBAHUE Y YUAIIMXCS IIETOCTHON €CTECTBEHHO -HAYYHOM KapTUHBI MUpa.

* Pa3BuTHEe MO3HABaTEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
ydaluxcs B NPOLEcce U3YUYECHHUs] XUMUYECKOM HAYKH U €€ BKJIa/la B COBPEMEHHBI HAyYHO -TE€XHH-
YeCKUM mporpecc; GopMrupoBaHNE BAKHEUIIINX JTIOTHICCKUX OTIEPAIMA MBIIUICHUS (aHAJIN3, CHHTE3,
0000111eHIEe, KOHKPETH3aIHs, CPABHEHUE U JP.) B MPOLIECCE MO3HAHUS CUCTEMBbl BAKHEHIIUX TOHS-
TH, 3aKOHOB U TEOPH O COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH XUMUYECKUX BELIECTB.

* Bocriutanue yOexIEHHOCTH B TOM, YTO NMPHUMEHEHHE MOJIYYEHHBIX 3HaHUH M yMEHUil 1o
XUMHH SBIISIETCS O0BEKTUBHON HEOOXOIUMOCTBIO NIl Oe30macHoi paboThl ¢ BEIIECTBAMU M MaTe-
puanaMu B OBITY U Ha POU3BOJICTBE.

* [IpoekTHpOBaHUE U peaIN3aLus BHITYCKHUKAMU OCHOBHOMW IIKOJIBI JMYHON 00pa3zoBaTeib-
HOW TpaeKTOpHH: BbIOOp mpoduist oOyueHus B CTapIlei IIKoJIe HiIH MpodhecCHOHaTIBFHOrO 00pa3o-
BaTEJIbHOIO YUPEKICHUS.

* OBiajieHue KJIIOYEBBIMU KOMIIETEHIUSMU: y4eOHO-TIO3HABATENbHBIMH, WH()OPMALIOHHBI-
MH, HEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATHBHBIMU.

JIOCTHKEHHUIO TPEAMETHBIX, METANpPEAMETHBIX W JIMYHOCTHBIX pPE3ylbTaTOB CIOCOOCTBYET
CTPYKTYypUPOBAHHE 3aJJaHUH 10 PyOpUKaM:
«IIpoBepbTe CBOM 3HAHUS »;



«IIpuMeHnTE CBOU 3HAHUS»;
«cnonb3yiTe JOMOTHUTEIBHYIO HH(POPMAITUIO U BBIPA3UTE MHEHHE».

[Ipemyaraemas pabovas mporpaMma Mo XMMHUU PACKPBIBACT BKJIaJA y4eOHOTO MpeaMeTa B J10-
CTHIKEHUE TIeJIeld OCHOBHOTO 00IIIero 00pa3oBaHUs U ONpeesSeT BaXKHEHIITNE COAepKATEIbHBIC JTH-
HUH TIpEAMETA:
<<BGH_IGCTBO>> — B3aUMOCBs3b COCTaBa, CTpOGHI/IH, CBOﬁCTB, HOJIy‘-IGHI/IH 148 HpI/IMeHeHI/Iﬁ BCIICCTB U
MaTepHuasos;

«XHUMHUYECKasl peaKLUsi»— 3aKOHOMEPHOCTHU IPOTEKAHUS U YIIPABJICHUS IIPOLIECCAMU ITOJIYYCHUS U
MIpEBpAIICHUS BEIICCTB;

«XHMMHUYECKUHN S3BIK» — OINEPUPOBAHUE CUCTEMOM BAXKHEHIIMX XMMHUYECKUX IOHSATUMN, BIIAJICHUE
XUMHYECKON HOMEHKJIATypOU U CUMBOJIUKOM (XMMUYECKUMHU 3HaKam#, (opmyaaMu U
YPaBHEHUSIMH);

«X¥UMUS U KU3HB» — COOJIIOJICHUE MPaBHJI XUMUYECKONW O€301acHOCTH TpH OOpaIleHUH C Belle-
CTBaMH, MaTepHUaIaMi U XUMHUYECKHUMH MPOIIECCAaMU B MIOBCEAHEBHOMW KM3HU U HA TIPOM3BOICTBE.

Kypc opuentrupoBan Ha ocBoeHHE 00y4alOIIMMUCS OCHOB HEOPTaHUUECKON XUMHUU U KPaTKOe
3HAKOMCTBO C HEKOTOPBIMH MOHSATHAMHI U 00bEKTaMU OPTaHUUYECKON XUMUH.

Peanusanus mporpaMMbl Kypca B Ipoliecce 00yueHus MO3BOJIUT 00Y4aroIIUMCS MOHSATh POJIb
Y 3HAUYCHUE XUMUU CPEeIU NIPYTrUX HAyK O MPUPOJIE, T. €. PACKPBITh BKJIAJ XUMUU B (HOPMUPOBAHHE
LIEJIOCTHOM €CTECTBEHHO -HaYyYHON KapTHUHBI MUpA.

Kypc paccuutan Ha obs3arenbHOe n3ydeHue npeamera B 00béme 140 yueOHbIX 4acos, o 2
yaca B HeJlearo B 8—9 kiaccax.

[InanupyemMble pe3yJibTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa
IIpenmeTHble pe3yJibTaThI:

[To 3aBepieHnI0 Kypca XUMHH Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHUs BBITYCKHHUKHA OCHOB-
HOM IIKOJIBI JOJKHBI

OBnageTh CIeYIONMMA PE3YIbTaTaMu:
JIngHOCTHBIE pe3yJbTATHI:
1) OCO3HAHWE CBOEW ATHUYECKON MPUHAIJICKHOCTH, 3HAHWE MCTOPUU XUMHHM M BKJIaJla POCCUM-
CKOM XMMHUYECKON HAYKU B MUPOBYIO XHUMHIO;
2) (¢opMHUpOBaHWE OTBETCTBEHHOTO OTHOIICHUS K TMTO3HAHUIO XUMHUHU; TOTOBHOCTH M CITOCOOHOCTH
o0yJaromuxcs K caMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB U
TEOPHIl XMMHH; OCO3HAHHOTO BHIOOpA M MOCTPOCHUE WHIWBHUIYAIBHOW 00pa30BaTEIIbHONW TPACKTO-
puu;
3) (hopMHUpOBaHKE IIETOCTHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUPA,
HEOTHEMJIEMON YaCThIO KOTOPOU SIBJISIETCSI XUMUUYECKAsi KapTHHA MUDPA;
4) OBJIaJICHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEH-
HOM MPAKTUKH, B TOM YHCIIE U XUMUYECKUM;
5) OCBOCHHE COIMAIBHBIX HOPM, TIPABIII TIOBEICHHUS, POJIei U (POpM COIMaIbHOM KU3HU B COLHY-
Me, IPUPOJIC ¥ YaCTHOM KU3HU HA OCHOBE HKOJIOTHUECKON KYIbTYPhl U 0€30MacHOTO 0OpallIeHus ¢
BEIIIECTBAMH M MaTepHajIaMu;
6) (dhopMUpOBaHHE KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHUU CO CBEPCTHUKAMH U B3POC-
JBIMH B TIpoOIlecce 00pa3oBaTEIbHOM, OOIIECTBEHHO TOJIE3HON, YUeOHO-HCCIIeI0OBATEIHLCKOM, TBOP-
YECKOM M IPYTUX BUJIOB ACSITEIBHOCTH, CBSI3aHHBIX C XUMHUEH.

I.  Meranpenmernsie pe3yabrarhi:

1) ompenenenue ueneit cOOCTBEHHOro 00YUEHUS, IIOCTAHOBKA U (POPMYJIMPOBAHUE AJIs Ce0s HO-
BBIX 3a]1aY;

2) IIaHMPOBAHHWE MYTEW JOCTHIKEHHS HKETAEMOTO pe3yibTara 00y4eHHs XMMUM KaK TEOpETHYE-
CKOr'0, TaK U SKCIIEPUMEHTAILHOIO XapaKTepa;

3)  cooTHeceHHe CBOMX JAEHCTBUH C IUIAHUPYEMBIMH PE3YJILTATAMHU, OCYIIECTBIEHHE KOHTPOJIS



CBOCH JEATEIIPHOCTH B MPOIECCe AOCTIKECHHSI pe3ysIbTaTa, ONpeaeIeHue CIOCOO0B ACHUCTBUN TIPH
BBITTOJIHEHUH JIAOOPATOPHBIX M MPAKTHUYECKUX paboOT B COOTBETCTBUM C MPABUJIAMHU TEXHUKHU Oe€3-
OITACHOCTH;

4) omnpeneneHne UCTOYHMKOB XMMHYECKOW MH(POPMAIMH, TONYYCHHE U aHAIN3 €&, CO3JIaHHE HH-
(hOopMaIMOHHOTO TPOAYKTA U €Tr0 MPE3CHTAIHUS;

5) wWCnoNb30BaHKME OCHOBHBIX UHTEIUIEKTYalbHBIX ONEPALUii: aHAIN3a ¥ CHHTE3a, CDABHEHUS U CH-
cTeMaTu3aiuu, o000IEeHNs U KOHKPETU3AI[|H, BbISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3ed U I0-
CTPOEHHE JIOTHUECKOTO PACCYXACHUS U YMO3AKIIOUEeHUS (MHIYKTUBHOTO, I€TyKTUBHOTO U IO aHa-
JIOTUM) HA MaTepHalie €CTECTBEHHO-HAYYHOT'O COJEPKAHMUS;

6) YMCHHUC CO31aBaTh, IIPUMCHATHL U HpCOGpﬁBOBBIBaTB 3HaKH U CHUMBOJIbBI, MOACIIN U CXEMbI AJIA
peuicHu-d y‘I€6HBIX U IIO3HaBaTCIIbHBIX 3a1a4;

7) (opmupoBaHHE W pPa3sBUTHE YKOJOTHYECKOTO MBINLIEHUS, YMEHUE NPUMEHSATH €r0 B MO3HABA-
TEJbHOM, KOMMYHHKATUBHOM, COLMAIIbHOM MPAaKTUKE U MPO(HEeCCHOHAIBHONW OPHEHTAINH;

8) remepupoBaHHE WIEH U ONPEIETEHUE CPEICTB, HEOOXOMMMBIX IS MX PEATU3AIUH.
II. TIpenmernsie pe3ysbrarhr:
BbIITyCKHUK HAy4UTCS:
*  XapaKTepH30BaTh OCHOBHbIE METO/IbI TIO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT;

® ONHUCHIBATH CBOWMCTBA TBEPIBIX, JKUIKHX, ra3000pa3HBIX BEIIECTB, BBIACISAS WX CYIIE-
CTBEHHBIE TIPU3HAKH;

® pPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHITHH «aTOM», «MOJIEKYJIa», «XUMHYE-

CKHUU DJIEMEHT»,
«IPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAJIGHTHOCTh», «XUMHUECKAsT PEaKITUs»,
HCIIONb3Ys 3HAKOBYIO
CUCTEMY XHMHH;

® pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MACCHI BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO
-MOJIEKYJIIPHOU TEOPUH;

® pa3nuyaTh XMMUYECKHE U (pU3nUecKue SBICHHUS;

® Ha3bpIBaTb XMMHYECKHE HIEMEHTHI;

® OmpezensTh COCTaB BEIECTB M0 UX (opMyIiam;

® OIpEeAessaTh BAJICHTHOCT aTOMA DJIEMEHTA B COCTMHECHHUSAX

® OIpenensaTh TUII XMMUYECKUX PEaKIIA;

® Ha3bpIBaTh IPU3HAKU U YCIOBUS NIPOTEKAHUS XUMUUECKUX PEAKLIN;

® BBISBJIATH NPU3HAKU, CBUAETEIBCTBYIOIIUE O IPOTEKAHUU XUMUYECKOM pEaKIIMU IIPH BbI-
MOJHECHUH XHUMHUYECKOTO
OITBITA;

® COCTaBIATH (hOPMYJIbI OMHAPHBIX COEAUHEHUIA;

® COCTaBIATH yPABHEHHS XUMHUYCCKHUX PEAKIIHIA;

® cobmoaarh npaBuiia 0€30MacHOM padOThI IPU MPOBECHUHU OIBITOB,;

® T0JIK30BaTHCA J1a0OPATOPHBIM 00OPYAOBAHUEM U ITOCYIOM;

® BBIYHUCIATH OTHOCHTENIBHYIO MOJICKYJISIPHYIO 1 MOJISIDHYIO MaccChl BEIIECTB;

® BBIUUCIIATH MACCOBYIO JIOJII0O XMMUYECKOT'0 3JIeMEHTa 110 (hopMyiie coeTMHEHMS;

® BBIYHCIIATH KOJIHMYECTBO, 00BEM MIIH MACCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce pe-
areHTOB WJIU MPOAYKTOB
peakiuy;
® XapakTepu30BaTh (PU3NYECKHE U XMMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa 1
BOJIOPO/IA;
® [oJy4yaTh, COOUPATh KUCIOPO U BOAOPO/;
® pacro3HaBaTh OMBITHBIM IYTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOAOPO/;



® pacKpbIBaTh CMBICI 3aKOHa ABOTaJpo;

® pPAacKpBIBATh CMBICH MOHATHH «TETIOBOU 3(h(PEKT peakium», «MOJISIPHBIA 00BEM»;

® XapakTepu30BaTh (HU3MUECKHUE U XUMUIECKUE CBONCTBA BOIBI;

® pacKpbIBaTh CMBICI IOHSTHSI «PaCcTBOP»;

® BBIUUCIITH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [PUTOTOBIATH PACTBOPHI C ONMPEICTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA;
® Ha3bIBaTh COSAMHEHUSA HU3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCUICCTB;

® XapakTepHu30BaTh (PU3NUECKUE U XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHUYE-
CKHX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHHH, COJIEH;

¢ OnpenciATh NPUHALJICKHOCTDL BEIICCTB K ONIPEACICHHOMY KJIaCCy COGHHHGHHﬁ;
® COCTaBJATH q)OpMy.HBI HCOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ N3YUCHHBIX KJIACCOB;

¢ MOPOBOJHWTH ONBITHI, IIOATBCPKIAIOIMMNEC XUMHUYCCKHUC CBOMCTBaA HU3YYCHHBIX KJIACCOB HCOP-
TaHUYCCKHUX BCIICCTB,

® pPacro3HaBaTh OIBITHBIM ITyTEM PACTBOPHI KMCIIOT M ILEJIOYEH 10 U3MEHEHHUIO OKPACKH
MHJUKATOPa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXKYy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN;

® packpsiBaTh cMmblci Ilepuonnueckoro 3akona JI. . Menpeneesa;

® 00BACHATH GU3UUECKUN CMBICT ATOMHOTO (TIOPSIIKOBOT0) HOMEPAa XMMHUYECKOTO AJIEMEH-
Ta, HOMEPOB T'PYIIIIHI
U niepuojia B nepuoanyeckoit cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMCPHOCTHU U3MCHCHUA CTPOCHHUA aTOMOB, CBOMCTB 2JICMEHTOB B mnpeac-
JlaX MaJIbIX ICPUOJ0B
U I'NIaBHBIX IMOATPYIIII;

b XapaKTCPU30BaATb XUMUUCCKUC 3JICMCHTDLI (OT BOAOpOaAa OO KaJII:I_[I/IH) Ha OCHOBC HUX II0J0-
YKEHHS B TIEPUOIUYECKOMN
cucreme J1. . MenzeneeBa u 0COOCHHOCTEN CTPOEHUS UX aTOMOB,;

® COCTaBJISITH CXEMBI CTPOEHUSI aTOMOB TIEpBbIX 20 3JIEMEHTOB NEPUOANYECKONU crcTEMBI /I,
H. Menneneena;

® PpacKpbIBaTh CMBICII MMOHATUM «XUMHYECKas CBA3b», «3JICKTPOOTPULATECIIBHOCTD»,

hd xapaKTemeBaTL 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX CBOﬁCTB BCIICCTB OT THIIA KpI/ICTaJIJII/I‘Ie-
CKOM pEeIIETKU;

® OmnpenacasiaTh BUI XHUMHYECKOU CBS3H B HCOPraHNYCCKUX COCINHCHUAX

® u300paXkaTh CXEMbI CTPOCHHS MOJICKYJ BEIIECTB, 0OpPa30BaHHBIX Pa3HBIMH BUJIAMHU XU-
MHUYECKHUX CBSI3EH;

® pPacKpbIBaTb CMBICI IIOHATUN «MOH», «KaTUOH», «AHUOH», «JIEKTPOJIUTBI», «HEDIIEKTPO-
JIUTBI»,

*  «JIEKTPOJUTHUYCCKAS IUCCOIMAIIUI», «OKHCIUTEIb», «CTEIEHb OKUCICHUSI», «BOCCTA-
HOBUTCIIb», «KOKHUCIICHUEC»,
«BOCCTAaHOBJIEHHE Y,

hd OHp@I[eJIHTL CTCIICHb OKUCIICHUA aTOMa 2JIEMCEHTA B COCAUMHCHHNU,

® pPacKpbIBaTh CMBICI TEOPUHU NIEKTPOIUTUYECKON TUCCOLUALINN;

® COCTaBJISITh YPABHEHHUS JICKTPOJTUTHUYECKON TUCCOLMAIIMU KUCIIOT, EI0YEH, COeH;

® OOBSCHATH CYNTHOCTH MPOIECCa ISKTPOTUTHICCKON TUCCOIUAIIN U PEAKIIUi MOHHOTO

® COCTaBJIATH MOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEAKIINii 0OMEHa;
® OmpenesnsaTh BO3MOXHOCTh MPOTEKAHMSI PEAKIIMi HOHHOTO OOMEHa;
® MPOBOJUTH PEAKIWH, TOATBEPKIAIONINE KAUECTBEHHBI COCTAB PAa3JIMYHBIX BEIIECTB;



® OmpeneNsaTh OKMCIUTENh U BOCCTAHOBUTEIIb;

®  COCTaBISATh YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITHIA;

® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYCCKON PEaKIIHH;

* kIacCHPUIMPOBATh XUMHUYCCKUAE PEAKIIUH [0 PA3TMYHBIM MPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOWCTBAMH HEMETAJ-
JIOB;

® IPOBOJUTH OIBITHI IO MOJYYCHUIO, COOUPAHUIO U U3YYCHHIO XUMUYECKUX CBONCTB ra3o-
00pa3HBIX BEIIECTB:

YIJICKKCIIOTO Ta3a, aMMHAKa;
* pacno3HaBaTh OIMBITHBIM MYTEM Ia3000pa3HbIC BEIIECTBA: YIIICKUCIBII a3 1 aMMHaK;
® XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHHUEM U CBONCTBAMHU METAJLIIOB;

® Ha3pIBATh OPraHMYECKHE BEIIECTBA MO WX (opMylie: METaH, dTaH, ITUIICH, METaHOJ, JTa-
HOJI, TJIMIICPUH,
YKCYCHAasl KCJIOTa, aMUHOYKCYCHAs KUCIIOTa, CTEAPUHOBAS KUCJIOTAa, OJICMHOBASI KUCJIO-
Ta, TIII0K03a;

® OIICHUBATH BIMSHUE XUMHUYECKOTO 3arps3HCHUS OKPYXKAIOIIEH CpeIbl Ha OPTraHu3M Yello-
BEKa;

® TPaMOTHO OOpAIIATHCS C BEUIECTBAMH B MIOBCEAHEBHOW KHU3HU;

® OmpeaesaTh BO3MOXKHOCTh MIPOTEKAHUsI PEAKIIMI HEKOTOPBIX MpEeACTaBUTENeH opraHuye-
CKHX BEILECTB C KHCIOPOJOM,
BOOOPOAOM, MCTAJUIaMU, OCHOBAHUSAMM, T'aJIOTCHAMMU.
BBIITyCKHHMK OJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
® BBIIBUraTh M NPOBEPATH SKCIEPUMEHTAIBHO TMIOTE3bl O XMMHYECKHUX CBOMCTBAax Be-
LIECTB HA OCHOBE UX COCTaBa
U CTPOCHHSI, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOIAYK-
Tax Pa3JIMYHbIX XUMUYECKHUX
peaKuuii;
® XapakTepU30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBATH IIPU-
YUHHO-CJICICTBEHHBIECBA3U MEXKAY JaHHBIMHU XapaKTepUCTUKaMH BELIECTBA;
® COCTaBJISATh MOJIEKYJIIPHBIE W IOJHBIE MOHHBIE YPaBHEHHUS 10 COKPAILEHHBIM MOHHBIM
YPaBHEHUSIM;
® [IPOrHO3MPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTENbHbIE MM BOCCTAHOBU-
TEJIbHBIE CBOMCTBA C YYETOM
CTENEHEH OKUCIIEHUS 3JIEMEHTOB, BXOJSIINX B €r0 COCTAB;

® COCTaBIIATh YPABHEHUS PEAKIUHI, COOTBETCTBYIOLINX MOCIEA0BATEIbHOCTH IIPEBpallle-
HUW HEOPraHUYECKUX
BEILECTB PA3JIUYHBIX KIJIACCOB;

® BBIBUTaTh U MPOBEPSITh IKCIEPUMEHTATHHO TUIIOTE3BI O PE3YJIbTaTaX BO3JACHCTBUS pa3-
JUYHBIX (HaKTOPOB
Ha U3MEHEHHE CKOPOCTU XUMUYECKOU peaKIui;
® JICTOJb30BaTh NPUOOPETEHHBIEC 3HAHUS JIJIsl SKOJIOTHYECKH TPAMOTHOTO TIOBE/ICHUS B
OKpY>Kalollen cpelie;
® HCMOJB30BaTh MPHUOOPETEHHBIC KIIOYEBBIE KOMIIETCHIIUU TIPU BBITOJIHEHUHU MMPOEKTOB U
y4e0HO-UCCIIeIOBATEIbCKIX
3a/1a4 10 U3y4EHHUIO CBOMCTB, CIIOCOO0B MOTYUYEHUS M PACIO3HABAHUSI BEIIIECTB;
® 00BEKTUBHO OI[EHUBATh HH(POPMALIHIO O BEIIECTBAX U XMMHUECKUX MPOIIeccax;
® KPUTHYECKU OTHOCHUTHCS K TCEBIOHAYYHOU WH(MOpMAIMU, HETOOPOCOBECTHOM peKIame
B CpEJCTBaX MacCOBOM
uH(pOpMaINH;



® 0CO3HaBaTh 3HAYCHHUE TCOPETUUYCCKUX 3HAHWUU IO XUMHUU JUIS MIPAKTUIECKON JIeATEITBHO-
CTH YeJI0BEKa;
® Cco37aBaTh MOJICIIA U CXEMBI JUISl PEIICHHS YIeOHBIX U IT03HABATEIbHBIX 33/1a4; TOHUMATh
HEe00XO0INMOCTh
COOJTFOICHHSI TIPEIITUCAHMM, TIPeIaraeMbIX B WHCTPYKIHSX IO HCIIOJb30BAHHIO Jie-
KapcCTB, CPE/ICTB OBITOBOM XMMHUU H JP.

Coaeprxanue yueOHOro npeamera xuMmuu 8 kiaacc.
ITepBoHayajbHBIC XUMHYECKHE IIOHATHA.
Tena u Bemecta. CBoiicTBa BellecTB. DTaJOHHbIE (PU3MUECKUE CBOMCTBA BelleCTB. Marepuaisl U
MaTepuagoBeeHue. Poib XUMHUK B %KHU3HU COBpEMEHHOro olmectBa. OTHOIIEHHE 00IIecTBa K XU-
MUH: XeMo(pmns U xeMopoOus.
Meroap! n3yuenus xumuu. HaGmoaenne. DxcnepumenT. MonenupoBanue. Mojenn MmaTepraibHbIe
Y 3HAKOBBIE WM CUMBOJbHBIE. ['a3bl. XKuakoctu. TBEpable BemecTBa. B3aumMHuble epexonbl MEXIy
arperaTHbIMM COCTOSIHUSIMHU BEILECTBA: BO3rOHKa (CyOnumanus) U aecyOnuManusi, KOHACHCAUs U
UCIIapeHNe, KPUCTAJUIM3AIMS U IIJIaBJICHHUE.
dusndeckue siBieHAA. YncThle BeNecTBa U CMecU. 1'oMoreHHsle U rereporenusle cmecu. CMmecu ra-
3000pa3Hble, KUAKUE U TBEPAbIe. CIIOCOOBI pa3/ieieHusl CMeceii: IeperoHKa, Ui AUCTHIUIALUS, OT-
CTauBaHue, (WIBTPOBAaHME, KPUCTAJUIM3ALUs WIM BblapuBaHue. Xpomarorpagus. [Ipumenenue
3THX CHOCOOOB B J1A0OPATOPHOM MpaKTHKE, HAa MPOU3BOACTBE U B ObITY. XUMHUYECKHE IJIEMEHTHI.
Atombl 1 Monekynsl. IIpocTeie M cioXxHBIE BemecTBa. AJIOTPONHS HA IPHUMEPE KUCIOPOJA.
OCHOBHBIE ITOJIOXKEHUSI aTOMHO - MOJIEKYJIIpHOro yueHus. MloHsl. BenecTBa MOJNEKYISIPHOTO U He-
MOJICKYJISIPHOTO CTPOCHHS. 3HAKU (CHMBOJIbI) XUMHYECKHUX 3JIeMEeHTOB. HpopMaius, KOTOpYyrO He-
CYT 3HAKM XMMMUYECKUX SJIEMEHTOB. DTHUMOJOIMS Ha3BaHUM HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[Tepuoanueckas Tabnuira xumMmuueckux aemMeHToB JI. 1. MeHneneeBa: KOpOTKONEPUOIHBIN U JIJIWH-
HOTIEPHOAHBIN BapuaHThl. [leproas! u rpynmnel. [ maBHas 1 noGoyHas moArpymnsl, wiu A- u b-rpyn-
nbl. OTHOCHTENbHASE aTOMHAasi Macca. Xumudeckue Gopmyinbl. Maaekco n kodddurnments. OTHO-
cCUTEebHAs MOJEKYJsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO 3JIEMEeHTa B coeuHenuu. ugop-
Malusi, KOTOPYI HecyT Xxumuueckue Gopmyisl. BanentHocTs. CTpyKTypHBIE (popMyibl. Xumuue-
CKHE 3JIEMEHTHI C TOCTOSIHHOM U NIEPEMEHHOI BaJICHTHOCTHIO. BBIBO (hOPMYIIBI CO€AMHEHUS 110 Ba-
neHTHocTU. Onpenenenne BaIeHTHOCTH XMMHUYECKOTO JIeMeHTa 110 Gopmyiie BemecTBa. CocTaiie-
HUE HAa3BaHUI COEAMHEHUH, COCTOAIIUX U3 ABYX XUMHUYECKUX AJIEMEHTOB, IO BaJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTB. XMMUYECKUE Peakuu. PeareHTsl 1 mpoayKThl peakuyu. [IpuzHaku
XMMHUYECKHUX PEAKIU. Y CI0BUS UX MPOTEKAaHUs U NpeKpalieHus. Peakuyuu ropenus. Jk30TepmMuye-
CKH€ M DHIOTEPMHYECKHE PEAKIMH. 3AKOH COXPAHEHHs MAcCChl BELIECTB. XUMUYECKUE YPABHECHHUS.
CocraBieHne XUMHUYECKUX ypaBHeHUH. MHopmanus, KOTOPYIO HECET XMMHUYECKOE YpaBHEHHE.
Knaccugukanus XMMHUYECKHX PEAKIMH 110 COCTaBY M YUCILY PEAreHTOB U MPOJAYKTOB. THUITBI XUMU-
YeCKUX peakiuidl. Peakuu coeanHeHus, pa3ioskeHus, 3aMelieHus 1 oomena. Karanuszatopsl u Ka-
Tajus.
JdemoncTpanum:
*Konnekust MaTepuanoB U U3 U3 HUX.
Mogpenu, ucronb3yeMble Ha ypoKkax (pu3uku, OHONIOTUU U reorpadpum.
OOBEMHBIE U MIAPOCTEPAKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BEIIECTB.
Mogenu KpUCTaUIMYECKUX PELIETOK.
CoOupanue npubdopa A MOoJIydeHHs raza v poBepKa ero Ha FrepMETUYHOCTb.
ArperaTHbl€ COCTOSIHUS BOJIBI.
Juctumisatop u ero pabora.
YcranoBka i1t punbTpoBanus u e€ padboTa.
VYcraHoBKa JUIs BbITapuBaHus U €€ paboTa.
Kounnexmus 6bITOBBIX TPUOOPOB AJIst PUIIBTPOBAHUS BO3AYXa.
Hoprperts WM. 51. Bepuennyca u JI. Y. Menzerneesa.
[Iepuonnueckas cucrema 1. 1. Menaeneesa



KoncTpynpoBanue mapocTep>KHEBBIX MOEIEH MOJIEKYI.

Arnnapar Kunmna.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

OnBITHI, WTIOCTPUPYIOUTUE 3aKOH COXPAHEHHSI MACChl BEIIECTB.

I'openune pochopa, pacTBOpeHHE NMPOTYKTa TOPEHUSI B BOJI€ U UCCIIEOBAHKE MTOTYYEHHOI'O PacTBO-
pa JIaKMyCOM .

BsanMomelicTBUE COITHON KUCIIOTEI C IIMHKOM.

ITonyuenne rugpokcuya meau(Il) u ero paznokeHue npu HarpeBaHUH.

JlaboparopHblie onbIThl. O3HAKOMIIEHUE C KOJUIEKIIHEH JT1a00paTOPHOM MOCY/bI.
[IpoBepka nmpubopa assi HOTyYeHHs ra30B Ha FTePMETUYHOCTb.
O3HakoMJICHHE ¢ MUHEpaTaMu, 00pa3yrIUMU TPAHUT.
[IpuroroBneHne reTeporeHHON CMeCH MOPOUIKOB CEPBI U JKeJIe3a U UX PA3CIICHUE.
BsaumopeiicTBue pacTBOPOB XJIOPUA0B M HOAMIOB KaJIHsl C paCTBOPOM HUTpaTa cepedpa.
ITonyuenne rugpokcuna menu(Il) u ero B3auMonelcTBrEe C CEPHON KUCIOTOM.
B3anmoaeiicTBre pacTBopa COJibl C KUCJIOTOM.

AR o

[IpoBepka 3aKkOHa COXpaHEHUSI MACCHI BELIECTB HA IPUMEPE B3AMMOACHUCTBUS WETOUYH U KHCIIO-
TBI.

8. TIlpoBepka 3aKOHA COXPAHEHHS MACChI BEIIECTB HA IIPUMEPE B3aUMOACHCTBHS MIENOYU U COJIH
xenesa (111).

9. Pasnoxenue MepoKCcHUaa BOJIOPOJa C MOMOIIbI0 okcuaa mapranua (IV).
10. .3amemenue xene3oM Me B METHOM KyIOPOCE.
IIpakTuyeckue padoTbi:

1. 3nakomctBoO ¢ MaGopaTopHbIM 000pya0BaHKeM. [IpaBuiia TEXHUKH GE30MIACHOCTH NPH paboTe B
KaOMHETe XUMHH.

2. Amnanms noussl (aHanor padbotsl «OUMCTKA IIOBAPEHHOM CONIN»).

I'naBa II BaxHelilmue npeacraBuTe/ M HeOPraHn4yeckux BemiecTB. KosmyecTBeHHbIE OTHO-
HIeHUs] B XUMHU
CocraB Bo3nyxa. [lorstue 06 00bEMHOM H07€ (¢h) KOMIIOHEHTA IPUPOIHOM Ta30BOM CMeCH —

Bo3ayxa. Pacu€r o0béMa KOMIIOHEHTA Ta30BOM CMeCH 10 ero 00beMHOI noiie u Haobopot. Kuco-
poa. O3on. [Toryyenue kucnopona. Cobupanue U pacro3HaBaHHE KUCIOPOaa. XUMHUECKHE CBOM-
CTBa KUCIIOpPOJa: B3aUMOJEHCTBUE C METaJlJIaMU, HEMETAJIAaMU U CJIOKHBIMU BetectBamu. [lpu-
MeHeHne kucinoponaa. Kpyrosopor kuciopona B mpupoae. Oxcuasl. OOpa3oBaHne Ha3BaHUW OKCHU-
noB 1o ux ¢popmynam. CocrapineHue GopMyIll OKCUIOB 1O WX Ha3BaHUSAM. [IpeacTaBUTEeIn OKCHIOB:
BOJIA M YIVIEKUCIIBIN ra3, HeraméHas U3BecTb.
Bonopon B mpupone. Puznueckue U XMMUYECKUE CBOWCTBA BOJAOPOAA, €0 MOJy4YEHHUE U NIPUMEHE-
Hue. Kucnotsl, ux coctaB u knaccudukanus. Manukatopel. Tabaumna pacrBopumoctu. ConsiHas u
CepHasi KUCJIOThI, UX CBOWCTBA U MPUMEHEHHE.
Comnu, ux coctaB ¥ Ha3BaHus. PacTBopumocTh coneil B Boje. [IpencraBurenu coseil: xjaopua Ha-
Tpus, KapOoHaT HaTpus, pocdar kanpuusa. [locrosHHas ABoraapo. KomuuectBo BemectBa. Mouib.
Momnsipnas macca. KpaTtHble eTUHHUIBI H3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUIUMOJISIPHAs: M KUJIOMOJISIpHAsi MacChl Be-
LIECTBA.
Pacu€rel ¢ HCnoNb30BaHUEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJISIPHAs MACCa», «IOCTOSHHAS
ABorazipo».
3akoH ABoraapo. MossipHblii 00bEM ra3o00pa3HbIx BemecTB. OTHOCUTENbHAS TUIOTHOCTh OJHOTO
rasa Io Ipyromy.
KpaTHble eTMHUIIBI H3MEPEHUS — MULTUMOIISPHBIA ¥ KUJIOMOJISPHBIA 00heMbI Ta3000pa3HbIX Be-
LIECTB.
Pacuérel ¢ MCIONB30BaHUEM IOHATUM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJISPHBINA



00BEM ra30B», «IIOCTOSIHHAS ABOTaIPO».

Pacuérel ¢ uCnoNb30BaHUEM IOHATUN «KOJIUYECTBO BEIIECTBA», «MOJISPHAs Macca», «MOJIIPHBIN
00BEM Ta30B», «IUCIO ABOTAAPO».

I'uapocdepa. KpyroBopot Bonbl B npuposae. Puzndeckue 1 XMMUYECKHE CBOWCTBA BOJBI: B3aHMO-
TNIEUCTBUE C OKCUIAMU.

OcHoBaHus, X cocraB. PacTBopuMOCTh OCHOBaHMI B Boje. MI3MeHEeHHE OKpAacKuW MHIUKATOPOB B
LIETIOYHOM cperie.

[IpeacraBuTenu menouen: TUAPOKCUIBI HATPUSI, KAJIUS U KaJIbLIMSL.

PactBoputens u pactBopéHHoe BemniecTtBo. PactBopwl. PacTtBopenme. ['mapatel. MaccoBast noiist
pacTBOpPEHHOrO BellecTBa. PacyéThl, CBS3aHHBIE C HUCIOJIB30BAHUEM IOHSTHUS «MaccoBas A0S
PacCTBOPEHHOTO BEILIECTBA».

JdemoHcTpanmm:

o OnpeneneHne coiepKaHus KUCIOPOaa B BO3IyXE.

. [Tonyuenue kuciopoja pa3iaoKeHUEM ITEepMaHraHaTa Kalus U MePOKCUIa
BOJIOpOJA.

o Cobupanue MeTo0M BHITECHEHUS BO3AyXa U BOJIBI.

. Pacnio3naBanue Kuciaopoja.

o lopenne maruaws, xenesa, yris, cepsl U pochopa B KHCIOpOIe.

. Komexims okcuos.

o [Tomyyenue, cobupaHue u pacrio3HaBaHUE BOIOPOIA.

° I'openue Bogopona.

. B3aumoneiictBue Bogopoaa ¢ okcugom meau(Il).

Konnekuust MUHEpaIbHBIX KUCIIOT.
[TpaBuso paz6aBiieHHs CEpOIl KUCIOTHI.
Komneknus comneit.
Tabnua pacTBOPUMOCTH OCHOBAHUM, KHCIIOT M COJIEH B BOJIE.
Hekortopsie MeTasuibl, HEMETaIbl U COEUHEHNS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
Monens MOIIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
Komnmeknust ocHoBaHUIA.
JlabopaTopHble ONBITHI:
12. TlomyTHEHME N3BECTKOBOI BOIBI IIPH MPOIYCKAHMHU YIIIEKMCIIOTO ra3a.
13. Tony4enue Bogopoaa B3aMMOJEHCTBHEM IIMHKA M COISTHOM KUCIIOTHI.
14. PacnosnaBaHu€ KHUCJIOT HHAUKATOPAMH.
15. V3MeHeHue OKpacku HHAUKATOPOB B IIEJIOYHOM cpefe.
16.  OsmakomileHHE ¢ mpenapaTtaMy JOMAIIHEH WM MIKOJBHON anTeYKh — PacTBOPAMH MEPOK-
cujia BOJIOpO/ia, CHUPTOBOM HACTOMKH MOJa M HAILIATBIPHOTO CIIUPTA.
IIpakTnyeckune padborTsI:
-ITonydyenue, coOupanue U pacro3HaBaHuE KUCIOPOAA.
-ITonyuenue, cobrpanue U pacro3HaBaHHE BOJIOPOJIA.
-ITpuroroBieHue pacTBOPOB COJIEH C MX 3aJJaHHOW MAaCCOBOM OJEH.

I'naBa III. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHU I

Oo6o0uieHne cBeeHU 00 OKCUAAX, UX KIacCU(UKAINK, Ha3BaHUAX U CBOMCTBax. CrocoObI moiry-
yeHus1 okcu1oB. OCHOBaHMS, UX KiIacCU(UKAIMs, Ha3BaHUS U CBOWCTBA. B3anuMopeicTBre ¢ KUCio-
TaMH, KUCIOTHBIMH OKCHJAMH U COJNISIMU. Pa3iokeHne HepacTBOPUMBIX ocHOBaHHUI. CrOocOObI mo-
nydeHusi ocHoBaHWi. Kucnmotel, ux knaccudukanus u HazBaHusa. OOIIMEe XMMHYECKHUE CBOHMCTBA
KHMCIIOT. B3auMonelicTBrue KUCIOT C MeTa/IaMH. DJIEKTPOXUMHUECKUN sl HAIPSKEHUH METalIoB.
B3anmoaeiicTBre KUCIOT ¢ OKCHUAAMU METAJUIOB. B3anmoaeicTBie KUCIOT ¢ OCHOBAHUSIMH — pe-
aKuus HelTpanu3anuu. BzaumoeiicTBue KUCIOT ¢ consiMu. [lomyueHne 6eCKUCIOPOIHBIX U KUCIIO-



POJICOIEPKAMIUX KHCIIOT.

Conu, ux knaccudukanus U cBolicTBa. B3ammoseicTBue coneit ¢ MeTamiaMu, OCOOCHHOCTH ITHX
peakuuii. BzaumoperictBue coneit ¢ consiMu. ['eHeTndeckue psiibl MeTajuia 1 HeMeTtaiia. [ enernye-
CKast CBSI3b MEXKy KJIaCCaMU HEOPTaHUYECKUX BEIECTB.

JlabGopaTopHble ONBITHI:

17. BzaumogeiicTBue OKCUAA KAIbLUS C BOIOIL.

18. TomyTHEHME U3BECTKOBOM BOIBL.

19. Peaknus HeliTpanusanum.

20. Tonyuenue rugporcuna meau(Il) u ero B3auMoAEHCTBHE C KUCITOTOM.

21. Pasnoxenne ruapokcuaa meau(Il) mpu HarpeBanuu.

22. BsauMojeicTBHE KUCIOT C METAJIaMHU.

23. B3auMmoneiicTBHE KHUCIIOT C COJISIMHU.

24. O3HakomIleHHE C KOJUICKIIHEH COJIeH.

25. Bsaumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3aumoseiicTBHE CONEH ¢ COMSIMHU.

27. TeHeTnyeckas cBSA3b HAa IPUMEPE COETMHEHMI MEIH.
IIpakTnyeckune padoTsl
Pemenue skcriepuMEHTANBHBIX 3a4a4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX COECIUHEHHU»

I'maBa IV Ilepuoanyeckuii 3akoH u Ilepmoguyeckas cucrema xummu4eckux diaemenTos /1. U.
MenpesieeBa u CTpOEHHE aTOMA.

EcrecTBeHHBIE ceMelicTBa XMMHUYECKUX 3JIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAIIIBI,
raJioreHbl, HHEPTHBIC (O1aropoHbie) ra3bl. AMdoTepHOCTh. AM(OTEPHBIE OKCHJIBI U THIPOKCH/IBI.
KommiekcHbie comnu.

Otkpseitue JI. . MenneneesbiM [leprnoandeckoro 3akoHa u coznanue um [leproandeckon cucre-
MBI XUMHUYECKHUX JIEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKHX 3J1eMEeHTOB. OCHOBHBIE CBEJICHUS O CTPOEHUU aTO-
MOB. JloKka3zaTenbCTBa CIOKHOCTH CTpoeHus aroMoB. OnbiTel Pezepdopna. [TnanerapHas monens
cTtpoeHust aroMa. CocTaB aTOMHBIX sIep: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAsl Macca.
B3auMOCBA3b IOHATUN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASL AaTOMHAsI Macca».

Muxkpomup. InekTpoHbl. CTpOE€HHE JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 31€MEHTOB NeNe
1-20. IloHsTHE O 3aBEPLIEHHOM 3JIEKTPOHHOM ypoBHE. M30T0nbl. OU3NUECKUI CMBICT CUMBOJIUKH
[Tepuonnueckoii cucrembl. CoBpemenHas (opmynupoBka [lepuoamdeckoro 3akona. M3meHeHus
CBOWCTB 3JIEMEHTOB B IEPUOJIaX U TPYIMIAX, KaK QYHKIHS CTPOCHUS HIIEKTPOHHBIX 000JI0UYEK aTo-
MOB. XapaKTEepUCTHKA 3JIEMEHTA-METala U 3JIEMEHTAa-HEMeTaula 10 UX MoJoXkeHuto B [lepuonn-
YecKoll cucremMe XxuMmuuyeckux saemenToB . Y. MeHaeneena.

JdemoHncTpanmum:

* Paznuunbie GopMBI TAOIUI] TEPHOANYECKON CUCTEMBI.
* MogaenupoBanue nocrpoenus [lepuoanueckoii cucremsl [. . Menneneena.
* Moaenu aTOMOB XUMHUYECKUX DJIEMEHTOB.

®* Mogenu aTOMOB 3J1EMEHTOB 1—3-ro nepuoaoB
JlaGopaTopHble ONBITHI:
[Tonyuenue ampoTEepHOTO THAPOKCHIA U UCCIIETOBAHUE €TO CBOMCTB.

I'naBa V Xumnueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

Honnas xumuueckasi cBsizb. MoHbI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTauioB. Cxembl 00-
pa3oBaHUsl MOHHOM CBA3M AJs1 OMHApHBIX coequHeHul. MoHHbIe KpucTaluMyeckue pemeéTku u ¢u-
3MYEeCKHE CBOIMCTBA BEUIECTB C ITHUM TUIIOM peméTok. [TonsaTtue o popMynbHON eMHUIIE BEIIECTBA.
KoBasieHTHas XuMHUecKast CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (opMysbl. KoBaneHTHas Henossip-
Has cBs3b. CxeMbl 00pa30BaHMs KOBAIEHTHON CBS3M JJIsi OMHAPHBIX COeAMHEHUI. MonekynsapHbie



U aTOMHbIE KPUCTAJUNIMYECKHUE PEIIETKH, U CBOMCTBA BEIIECTB C 3THUM THUIIOM PELIETOK. DIEKTPO-
OTpHULIATENBHOCTb. P anexkTpooTpunarenbHocTi. KoBaneHTHas nossipHas XuMudeckas cBs3b. [u-
mostb. CxeMbl 00pa30BaHMs KOBAJICHTHOMW TMOJISPHOW CBSI3M JJII OMHAPHBIX COCIWHEHHMH. Moeky-
JIIPHBIE U ATOMHBIE KPUCTANINYECKUE PEIIETKH, CBOMCTBA BELIECTB C TUM THUIIOM PELIETOK.
Merammueckass XMMUYECKasl CBSI3b M METAIUIMYECKas KpHcTaimdeckas pemérka. CBoiicTBa Be-
LIECTB C ATUM TUIIOM pewéTok. Ennnas npupona xumuueckux cpsizeil. Crenens okuciaenus. Cpas-
HEHUE CTENeHU OKHCIIeHUs U BajleHTHocTu. [IpaBuma pacuéra creneneil okucieHus mo Gopmymnam
XUMHUYECKUX COEAMHEHUN. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakiy. OnpeneneHue cTeneHen
OKHCJICHHUS IJIsl 3JIEMEHTOB, 00pa3yIoUINX BEIIeCTBA pa3HbIX KJaccoB. Peakunu HOHHOTO oOMeHa U
OKHUCJIUTEIBHO -BOCCTAHOBUTENbHBIE peakiuuu. OKHUCIUTENb U BOCCTAaHOBHUTENb, OKUCICHHE H
BoccTaHOBJIeHUE. COCTaBICHUE YPAaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA METOIOM
ANIEKTPOHHOTO OaiaHca.
JdemoHncTpanmum:

* BuneodparmenTs! u cnaiiapl «MlOHHASI XUMUYECKAsl CBSI3b».

e  KoJmIieKIus BEIIECTB ¢ HOHHOW XUMUYECKOH CBS3EIO.

* Mojenu HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

*  BuneodparmenTs u ciaiiipl «KoBageHTHASE XUMHUECKAS CBS3h>.

* Kouteknus BeUIECTB MOJIEKYJIIPHOTO U aTOMHOI'O CTPOCHHSL.

*  Mojenu MOJIEKYISIPHBIX M aTOMHBIX KPUCTANTMYECKUX PEIIETOK.

* BuneodparMeHThl U clalibl «MeTammmueckas XuMHIecKas CBS3b».

e Komneknusi «MeTauibl U CIUIaBbI».

* B3saumoneicTBHE IIMHKA C CEPOM, COISTHON KUCIOTOMU, XaopuaoM Meau(Il).

* [opeHue maraus.

* BzaumopeicTBue XJIOPHOM U CEPOBOJIOPOAHOM BOBL.
JlabopaTopHble ONbITHI:
N3rorosieHne MoAey, WIUTIOCTPUPYIOLIEH CBOWCTBA METAUIMYECKOU CBS3U. bUHapHBIE coenuHe-
Hus. OKcuabl cojieoOpasylone U HecosneoOpasyronme. ['mapokcuapl: ocHOBaHMs, aMpOTEpHBIE,
KHCI0Thl. CpelHuE, KUCIIbIE, OCHOBHBIE COJIH.

KajiennapHo-TeMaTnyeckoe MJIaHUPOBaHNe

xumusi 8 kiaacc (70 yacos/rona.).

Ne i/ Tema Jara JlomamHee 3a-
mwian | dakr AaHue.
IlepBoHauyaJbHbIE XUMHYECKHUE OHATHS (26 )

1 [Ipenmer xumuu. Ponbs XUMUM B )KU3HU YEJIOBE- §1c5
Ka.

2 Meto1bl U3y4YEHHUS] XUMUMU. §2c12

3 IIpakTnyeckas padora 1. [Ipuémsr 6e3omnac- §1-2
HOI paboTHI C 000PYAOBAaHUEM U BEIICCTBAMHU.

4 [IpakTuueckast pabora Ne2 Habmiogenue 3a ro- §1-2
pAiieit ceeyoil. CTpoeHue MmiIaMeHu.

5 ArperatHble COCTOSIHUSI BEILIECTB. §3¢c 15

6 @u3nyecKue SBJICHUS — OCHOBA Pa3ICJICHUS 84 ¢ 24
cMecel B XUMUMU.

7 IIpakTyeckas padora 2. AHanu3 NOYBBI (MU §4
OuncTKa 3arpa3HEHHON MOBAPEHHOM COJIM).

8 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. §5¢30

9 XUMHYECKHE DIIEMEHTEL.. 8§5¢ 30




3HaKd XUMHAYECKUX d1eMeHTOB. [ITXD 8§86 ¢ 35
10
J..Menpeneena.
11 [Mepuoanueckas Tadbnuna J[.11. Menneneesa 8§86 ¢ 35
12 XuMuyeckue GopMyJbl. §7¢39
13 OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca §7 c40
14 Pacdet 0THOCHUTENIBHON MOJIEKYJISIPHON MacChl §5-7
15 Banentnocts. CocTaBnenue GopMyI 1o BaJeHT- §8c42
HOCTH.
16 Banentnocts. OnpesienieHre BaIeHTHOCTH 110 §8 c44
dbopmynam
17 Brinonnenue ynpaxxHeHui §5-8
18 Xumnueckue peakuuu. [ Ipu3zHaku u ycioBust ux | 24eTB §9 c 46
MPOTEKAHUS.
19 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUYE- 8§10 ¢ 50
CKHE YpaBHEHHUS.
20 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUYE- 8§10 ¢ 50
CKHE YpaBHEHHUS.
21 Tubl XUMAYECKUX pEaKIIUi. §11c 54
22 THUIbI XUMAYECKUX PEAKLIUM. 8§11 ¢ 54
23 BelinonHenne ynpaxHeHUi §9-11
24 Pemenue 3agau §1-11
75 O606menue o reme «IlepBoHavanbHbIC TTOHS- §1-11
TS ¥ 3aKOHBI XUMHH»
26 Kontpoabnas padora 1. «[lepBoHauanbHbIC §1-11
XUMUYECKUE TTOHSATHUS».
BasHeiiliue npeacraBuTe/ M Heopranmdeckux BeuecTs. KoimuecrBeHHbIE OTHOLIEHUS B XH-
muu (20 9)
27 Bo3nyx u ero cocras. §12 ¢ 60
28 Kucnopon. 8§13 ¢c. 63
29 OKcHbL. §14 ¢ 69
30 Bonopon. §15¢72
31 BrinonHenune ynpaxHeHUH §12-15
32 Pemenue 3agau §12-15
33 Ipakruyeckas padora 3. [lonydenue, codupa-
HUE U paclio3HaBaHUE KUCIOpOa.
34 Ipakruyeckas padora 4. [lonyuenue, codupa-
HUE U paclio3HaBaHuE BOAOPO/A.
35 KucnoTsr. 8§16 ¢ 75
36 Coin. 8§17 c 78
37 KonnuecTBo BemecTna. §18 c.81
38 MonsipHbIii 00beM Ta3000pa3HbIX BEIIECTB. §19 c.84
39 MonsipHblii 00beM Ta3000pa3HbIX BEIIECTB. §19c 84
Enuuuiel usmepenus.
40 Pacuéthl M0 XMMHUYECKUM YPaBHEHUSIM. §20 ¢ 86
41 Pacdérpl M0 XMMUYECKUM YPaBHEHUSIM. §20 ¢ 86
42 Boma. OcHOBaHMS. §21 ¢.89
43 PactBopel. MaccoBas 10711 paCTBOPEHHOTO Be- §22¢.93
HIeCTBA.
IIpakTnueckas padGora 5. Ilpurorosienue §22¢93
44 pacTtBopa ¢ omnpeaeséHHON Maccoil BellecTBa

(comn).




O0001IeHNEe U CUCTEMATH3alMs 3HAHUH 110 TEME Ilos §16-22
45 «Baxxneiime npeacTaBUTeTN HEOPraHUIECKUX

BeniecTB. KonmyecTBeHHBIE OTHONIEHHUS B XH-

MHI».

Kontpoabnas padora 2 o teme «Baxneitmme [ToB §16-22
46 IPEJICTaBUTENIN HEOPTaHUUECKUX BelecTB. Ko-

JNYECTBCHHBIC OTHOIICHHUS B XUMHH».

OcHoBHbIE KJIACChI HEOPTAHUYECKUX coeTuHeHun i (84).

47 Oxcuppl: kiaccu(uKaius U CBOWCTBA. 8§23 ¢ 102
48 OcHoBaHus: K1accuuKaIius CBOMCTRA. §24 ¢ 105
49 KucnoTsr: kmaccudukamnms CBOMCTRA. §25 ¢ 108
50 Conu: xnaccudukaiys 1 CBOMCTBA. §26c 111
51 ['eneTnueckas CBsI3b MEXIY KiaccaMHl HEopra- §27 c.116

HHYECKHUX BEIIECTB.

IIpakTuyeckas padora 6. Pemenue skcnepu- c 120
52 MEHTAJILHEBIX 3ajJ1ad 10 TeMe «Ba)kHeHme Kiac-

Chl HEOPTAaHUYECKUX COCAMHEHU».

O0001IeHNEe ¥ CUCTEMATH3aIMs 3HAHUH 110 TEME Ilos §23-27
53 «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COEJTUHE-

HUI».
54 KountpoabHnas padora 3. no reme «OCHOBHBIE IloB §23 - 27

KJIaCCbhl HCOPTAaHUYCCKUX COGHHHGHHﬁ>>.

IMepuoauyeckuii 3akon u Ilepuoanueckasi cucrema xummuueckux 3j1emenToB /. U. Menaesee-

Ba M cTpoeHue aToma (7 )
55 EcTtecTBeHHBIE cCeMelcTBA XUMHUUECKHNX DJIeMEH- §28 ¢ 124
TOB. AM(DOTEpPHOCTD.
56 Otxkpsitue J. . MenaeneeBsiM [leprognuecko- §29 ¢ 128
Io 3aKOHa.
57 OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB. 8§30 ¢ 132
58 CTpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB §31 ¢.136
59 [leproauueckuii 3aKOH U IEPUOANYECKAS] CUCTE- §32 ¢ 140
Ma xuMudeckux aneMeHToB J[.M.Menneneena.
60 XapakTeprucTHKa XUMHYECKOI0 AJIEMEHTA Ha §33c 144
OCHOBaHMH ero moJjioxkenus B [ICXD.
61 O606menue o Teme [lepuonnyueckuii 3aKoH §28-33
I[ICXD JI.1. MenneneeBa
Xumnueckas cBsizb. OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIE peakiuu.(9 1)
62 HMonnasg xumMuueckas cBS3b. 8§34 ¢ 150
63 KoBanenTHas xumMuueckas CBS3b. 8§35 ¢ 153
64 KoBanientHas nosisipHasi XuMuueckasi CBsi3b. 8§36 ¢ 156
65 MeTtammueckast XUMHUYECKasI CBA3b. 8§37 160
66 CreneHb OKHUCIICHHS. 8§38 c 162
67 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 8§39 c.166
Oo6o06menne o TemaMm «I[leproanyeckuii 3aK0H §28-39
68 u [ICXD JI.1. MenneneeBa u CTpoeHHE aTOMa»
n «Ctpoenue BemniectBa. OBP».
Konrpoabnas padora 4. «[ICXD. Ctpoenue §28-39
69
aroma. Xumudeckas cBi3b. OBP».
70 AHaiu3 KOHTPOJILHOM paboThl. XUMHUS B TOBCE-

JTHEBHOM >KU3HMU.
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