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|. Ilnanupyemblie pe3yJbTaThl

JIn4HOCTHBIE Pe3yJIbTATHI:

BOCIIMTAHUE POCCUICKOM IPAKIAHCKOM HIEHTUYHOCTH: TaTPUOTU3MA, YBaKeHUs K OTedecTBy,
IIPOLIJIOMY M HACTOSIIEMY MHOIOHALIMOHAJILHOTO Hapoa Poccuu; oco3HaHue CBOEH ITHUYECKON
IIPUHAUICKHOCTH, 3HAHUE UCTOPHH, SA3BIKA, KYJIBTYPBI CBOETO HapOJa, CBOEro Kpasi, OCHOB KYyJbTYPHOTO
Hacieaus HapoJoB Poccun v 4yenoBedecTBa; yCBOCHUE I'YMaHUCTUYECKUX, IEMOKPATHYECKUX U
TPaJULIMOHHBIX IEHHOCTEH MHOIOHALIMOHAJIBHOI'O POCCUHCKOro 00IIEeCTBAa; BOCIUTAHNUE YyBCTBA
OTBETCTBEHHOCTH U 0Jra nepen Poaunoi;

(bopMHpOBaHKE OTBETCTBEHHOI'O OTHOILEHUS K YYEHUI0, TOTOBHOCTH U CIIOCOOHOCTH
00y4Jaromuxcs K CaMOpa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILUK K 00Y4YEHUIO U TIO3HAHUIO,
OCO3HaHHOMY BBIOOPY M IIOCTPOEHUIO JajbHENIIENH HHIUBUAYAIbHON TPaeKTOPHH 00pa3oBaHus Ha 6a3e
OPUEHTHUPOBKU B MHpe npodeccrii u mpodeccnoHanbHbIX TPEANOYTEHHH ¢ Y4ETOM YCTOMUUBBIX
IIO3HABATEJILHBIX MHTEPECOB, @ TAKXKE Ha OCHOBE (DOPMUPOBAHMS YBa)KUTEILHOTO OTHOILIEHUS K TPYLY,
Pa3BUTHSA OIBITA YYACTHsI B COLMAIIBHO 3HAYUMOM TPYE;

(opMHpOBaHKE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH, YYUTHIBAIOIIETO COIIMAIbHOE, KYITbTYPHOE, I3bIKOBOE,
JyXOBHOE MHOI000pa3ue COBPEMEHHOIO MUPa;

(dbopMUpOBaHNE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMH, IeThbMHU CTapIIEro ¥ MIIAJALIET0 BO3pacTa, B3pPOCIBIMU B IIpoIiecce 00pa30BaTEeNbHOM,
0O0I1IECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BATENIbCKOM, TBOPUECKOM U APYIUX BUIOB JEATEIBHOCTH;

(dbopMupoBaHue IEHHOCTH 3/10pPOBOTO U 0€3011acHOro 00pa3a JKU3HH; YCBOCHUE ITPABUII
UH/IMBUYaJIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOr0 IOBE/ICHNS B UPE3BbIYAHBIX CUTYAlLIUsAX,
YIPOKAKOUIUX KU3HHU U 3J0POBBIO JIFOJIEH, TPAaBUII IIOBEACHMS Ha TPAHCIIOPTE U HA I0pOrax;

(dbopMHpOBaHHE OCHOB HKOJIOTHYECKOM KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUICHUS, PA3BUTHE OIIBITAa YKOJIOTHYECKH OPHEHTHPOBAHHOM, peIeKCHBHO-
OLICHOYHOM M NMPAKTUYECKOU JEATEIBHOCTH B JKU3HEHHBIX CUTYyalUsX.

MertanpeameTHble pe3yJbTaThl:
Pecynamusnvie YVJI.
®  CaMOCTOATENIbHO OOHAPYKUBATh U POPMYIMPOBATH YIEOHYIO TTPOOIEMY, ONIPEACITIATH 1IETh
y4eOHOU JeSTEHHOCTH,
® BBIIBUTATh BEPCUU pelIeHHs MpoOJIeMbl, OCO3HABATh KOHEUHBIN pe3ylbTaT, BBIOUPATh U3
MPEAJIOKEHHBIX U HUCKaTh CaMOCTOATEIBHO
®  COCTaBJISATH (MHAMBHUAYaAJIbHO WU B IPYIIE) IUIaH PEeIIeHUs IPOoOIeMBl;
e paboras Mo IUIaHy, CBEPATH CBOU JEHCTBUS C 1I€JIbIO U, IPU HEOOXOAUMOCTH, UCTIPABIISITh
OIITMOKHU CAMOCTOSITENLHO;
e B JMAJIOre C YYUTEJIEM COBEPIIECHCTBOBATh CAMOCTOSITENILHO BhIPAOOTaHHbBIE KPUTEPUH OLICHKH.
llosnasamenvhvie YVJI:
® aHATU3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001IaTh (PaKTHI U SBICHUS. BHIIBIATH
MIPUYUHBI U CJIEJICTBUS MIPOCTHIX SBICHUIA.
®  OCYIIECTBIISITh CPaBHEHHE, KIIACCH(PUKAIINIO, CAMOCTOSITENILHO BEIOMpAsi OCHOBAHUS U KPUTEPUU
JUTSl YKa3aHHBIX JIOTUYECKHUX OTepallnii;
® CTPOUTH JIOTHUECKOE PACCYXkACHHE, BKIIOYAIOIIEe YCTAHOBICHHE TPUUNHHO-CIIEICTBEHHBIX
CBA3EH.
CO3/1aBaTh CXEMAaTUYECKUE MOJIEIU C BBIICIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.
COCTaBJISITh TE3UCHI, PA3JIMYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CJIOKHBIX H T.I1.).
peoOpa3oBbIBaTh HHPOPMAIMIO M3 OJJHOTO BUJA B Ipyroi (TadiuIly B TEKCT U Tp.).
YMETh OTPEEISITh BO3MOKHBIE UCTOUHUKH HEOOXOJMMBIX CBEICHHH, MTPOU3BOAUTH MOUCK
nH(pOpMalLIUY, aHAJTU3UPOBATh M OIEHUBATh €EJ0CTOBEPHOCTD.
Kommynuxamusnvie YVJI:
e (CrHopuT ¥ OTCTaWBAET CBOIO MO3UIINIO HE BPAKIEOHBIM JIJIsl ONIITIOHEHTOB 00Pa30M.
e QOcymiecTBiseT B3aUMHBIM KOHTPOJIb U OKa3bIBA€T B COTPYAHHUUECTBE HEOOXOAUMYIO




B3aMMOIIOMOIIb.

e OpraHu3o0BBIBACT U IUIAHUPYET y4eOHOE COTPYJHHUYECTBO C YUHUTEJIEM M CBEPCTHHUKAMU;
orpenenseT Heau U (QYHKIMH yYaCTHUKOB, CIIOCOOBIB3aMMOJCHCTBUS; INIAHUPYET 00IIne
CIOCOOBI pabOTHI.

e VmMeer paboTarh B TPYIIE — YCTpauBaeT paboune OTHOMICHUS, YPPEKTUBHO
COTPYAHUYAET M CHOCOOCTBYET MPOIYKTUBHOM KOOIEPALUU;UHTETPUPYETCS B TPYIIITY
CBEPCTHHKOB U CTPOUT MPOJIYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH.

e VYuuTHIBaeT pa3Hbie MHCHUS K HHTEPECHI, 000CHOBBIBACT COOCTBEHHYIO ITO3HUITHIO.

IIpeamMeTHbIe pe3yJibTaThI

K koHIiry o0y4yeHus B 8 ki1acce mpeqMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

e  PAacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI: aTOM, MOJIEKYJla, XAMUYECKUM 2JIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOAHAS K HEOJHOPO/IHAs ), BAJIEGHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBast 10JI1 XMMHUYECKOI'0 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBaHUE, COJIb, AEKTPOOTPULATEILHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKasl peaKLus,
KJaccu(UKaLus peakiuii: peakiuy COSAMHEHUS, PEaKIINU PA3JI0KEHHS, PEaKIIUU 3aMEIICHHS,
peakuuu oOMeHa, 3K30- U SHAOTEPMUYECKUE peaKluy, TeIoBoi 3¢ ekt peakuuu, sipo aroma,
AJIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, pailyCc aToMa, XUMUYECKasl CBsI3b, MOJISIPHAS U
HENOJISIpHAsi KOBAJICHTHAs CBSI3b, HOHHAS CBA3b, MOH, KATMOH, AHWOH, PaCTBOP, MaccoBas A0
BellecTBa (IIPOLICHTHAS KOHIIEHTpPAIIHs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUI U IPUMEHATH 3TH MOHATUS IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUI;

e HCHOJb30BATH XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUs ()OPMYII BELIECTB U YPaBHEHUI
XUMHYECKUX PEAKIIUM;

e OIpENEeNITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy
COeMHEHUH 1o GopMyiaM, BUJ XUMHUYECKOM CBSA3M (KOBAJIEHTHAs U MOHHAS) B HEOPTaHUUECKUX
COETMHEHUSIX;

e packpsiBath cMblch llepunoanueckoro 3akona /. 1. MenaeneeBa: 7eMOHCTpUPOBATh IOHUMaHKE
NePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHHUS B
[Teproanueckoit cucreMe, 3aKOHOB COXPaHEHUs MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

e OINMCHIBATh U XapaKTepHU30BaTh TabIMuHy0 Gopmy Ileproanueckoil cucTeMbl XMMUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHS «TJlaBHas noArpynna (A-rpynmna)» u «nodouyHas noarpymnmna (b-
IpymIa)», Majble U 00JbIINe MEPHOAbI, COOTHOCUTh 0003HaUEHHsI, KOTOPbIE UMEIOTCS B TaOJIHIle
«ITepuognueckas cucrema xXumudeckux 3yemMeHToB /1. 1. MeneneeBay» ¢ 4YMCIOBBIMU
XapaKTEepUCTUKaMU CTPOECHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] sijpa, ol1iee
YHCIIO 3JIEKTPOHOB M PAaCHpPEEIIEHNE UX 0 3JIEKTPOHHBIM CII0SM);

e Kiaccu(uUUpPOBATh XUMUYECKHE HJIEMEHTHI, HEOPraHNUECKUE BEIECTBA, XUMUUYECKHUE PEAKLIUU
(10 4KCITy U COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3G (DEKTy);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPIK/1asl ONHMCAaHNE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii;

e TPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAIECHUN B Pa3JINYHBIX YCIOBHSAX;

e  BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JI0JTIO
XUMHUYECKOT'0 3JIEMEHTA 10 (OpMYIIie COEIMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTDH PACUEThI O YPABHEHUIO XUMUYECKON PEeaKIUy;

e IIPUMEHATH OCHOBHBIE ONEPAIIMN MBICIIUTEIbHON JAESITEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHIE, CHCTEMATH3AIINI0, KITAaCCHU(UKAIINIO, BBISIBJICHUE TPHYUHHO-CIICICTBEHHBIX CBSI3EH —



AJId U3YUCHUA CBOMICTB BCIICCTB U XUMHWYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC MCTObI
NO3HAHMS — HAOJIIOICHUE, U3MEPEHUE, MOJICTHPOBAHHUE, SKCIIEPUMEHT (PEabHBINA U MBICIICHHBIN );

e  CJIEZIOBATH MPABUJIaM IOJIH30BAHUS XUMUUECKOM MOCYI0M U 1ab0paTOpHBIM 000PYIOBaHUEM, A
TaK)Ke MpaBHUIaM OOpAIllCHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIIMSMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYECHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB
(Bo1opoO/Ia M KKCIOPO/1a), IPUTOTOBICHUIO PACTBOPOB C ONPEICIEHHON MACCOBOM 10JICH
paCTBOpéHHOFO BCIICCTBA, IJIAHUPOBATH U IPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTHI 11O
pacro3HABaHUIO PACTBOPOB MIEIOYECH U KUCIOT C OMOIIBIO HHIUKATOPOB (JIAKMYC,
dbeHondranenH, METHIOPAHK U IPYTHE).

I1. Conep:xanue y4e0HOr0 npeaMera

Pa3zoen 1.
1. Beenenue

XuMUs 1 Hay4HO-TEXHUYECKUH nporpecc. Mcropuyeckue 3tanbl BOSHUKHOBEHUS U Pa3BUTHUS XUMUU.
OcHOBHBIE OHATHS U Teopun Xumun. Jlaboparopnoe o0opyaoBanue u mpuémsl paboTsl ¢ HUM. [IpaBuna
TEXHUKU 0€30MaCHOCTH NPHU paboTe B KAOMHETE XUMUH.

JemoHncTpauuu. Tabaumpl, ciaiiipl, HOKa3bIBalOIINE HCTOPUUYECKUI ITyTh pa3BUTHS, JOCTUKEHUS XUMUU
U UX 3HaueHue; J1abopaTopHoe 000py10BaHUE.

[TpakTuueckas pabota Nel. JlaboparopHoe 06opynoBaHUE U IPHUEMBI PAOOTHI C HUM.
2. XHMHUYeCKHe 3JIeMEeHThI 1 BellleCTBA B CBETE ATOMHO-MOJIEKYJISIPHOTO YUeHH s

Ilonstue «BCIIECCTBO» B (1)I/I?>I/IK€ u xuMun. OU3NdecKre 1 XUMUYCSCKUE SIBICHUS. HSMCHHIOHIGCC?[
BCIIECCTBO KaK MPECAMET U3YUCHUA XUMHUU. ®a3oBbIC Mepexobl. Onucanue BCIICCTB.

XHUMHUYECKHE DIEMEHTHI: UX 3HAKU U CBCACHUA U3 UCTOPUU OTKPBITHUS. CocraB BCIICCTB. 3aKkoH
IIOCTOAHCTBA COCTaBa, XUMHUYCCKUC q)OpMy.]'[I)I. (DOpMI)I CyYmICCTBOBAaHUA XUMHUUCCKHUX 3JICMCHTOB.
BGH_ICCTBa ITPOCTHIC U CIIOKHBIC.

IIpocTsle BemecTBa: MeTauIbl U HeMeTalbl. O0I1as XapaKTepUCTHKA METAJUIOB M HEMETAJLIOB.
Hexkotopsle cBeeHus 0 MeTa/uIaX U HEMeTallax, 00yCIOBIMBAIOIINX 3arPsI3HEHHOCTD OKPY’KaIOIIeH
cpenpl. OnucaHne HEKOTOPBIX Hanbosee pacnpoCTPaHEHHBIX MPOCTHIX BEIECTB.

ATOMHO-MOJ’IGKYJUIPHOG YUCHUC B XUMHUH. OTHOCUTENILHEIC ATOMHEIC U MOJICKYJIAPHBIC MACCHBI. Cucrema
XUMHUYCCKHUX 3JICMCHTOB I[.I/I.MGH,ZLCJIGCBS.. OHpeI[eJ'ICHI/Ie nepuoaa v rpyurIibl. XapaKTepI/ICTI/IKa
IMOJIOKCHHUA XUMHUYCCKUX JJICMCHTOB B H@pHOJIH‘-IGCKOfI cucreme. BaneHTHOCTE.

KoauuectBo BCIICCTBA. OHpe)lCJICHI/Ie BaJICHTHOCTH I10 ITOJIOXKCHHIO 5JICMCHTA B HCpHO,Z[H‘-ICCKOfI
cucreme. Momb — €AHHUIIa KOJIMYECTBA BEIICCTBA. MOJ'ISIpHaSI macca.

Hemonctpanuu. 1. dusznueckne U XUMUYEeCKHe siBJieHUs. 2. I3MepeHne IOTHOCTH )KUAKOCTH
apeometpoMm. 3. [1naBnenue cepsol. 4. Onpeaenenne TemIONPOBOJHOCTH U 3JEKTPONPOBOJHOCTH BEILIECTB.
5. Onpithl ¢ koJuteknuen «lllkana TBEpmoctuy. 6. Moaenn atomoB 1 MoJiekya. 7. Komiekuus MeTanioB u
HemeTaiioB. 8. [lonmydeHue yriekucioro raza pa3HbIMe crioco6amu. 9. Dnektponus Boasl. 10. Bo3ronka
nona. Kunsiuenne Boasl. Hakanusanue kBapua. Harpesanue Hadranuna. 11. Onsitel no nuddysuun. 12.
Komnekmus npocThIx BemecTs, 00pazoBanHbix dneMeHTamu | — III mepuogos. 13. Habop kogorpamm:
«O0pa31el pemeHus pacu€THbIX 3aaa9». 14. Kommekmus BenecTB KoaudecTBoM 1 Moitb. 15.
JnHamuueckoe nmocodue: «KolmuecTBEeHHbIE OTHOIICHUS B XUMUK).



JlaGopatopHbie ombITHL. 1. PaccMoTpenue BeecTB ¢ pa3nu4HbIMUA (PU3NIECKUMHU CBOWCTBAMH (Meb,
&KeJe3o0, HUHK, cepa, BoJa, XJIOpUA HaTpus U 1p.). 2. McnbiTanne TBEPAOCTH BEIIECTB C OMOILBIO
o0pa3uoB koyutekuuu «kama TBEpaoctu». 3. Ilpumeps! Gpu3NYECKHX SBICHUH: cru0aHue CTEKISHHON
TPpYOKH, KUIITYEHUE BOJbI, IJIaBiIeHUE napaduHa. 4. [IpuMepsl XUMUYECKUX SBJICHUNA: TOPEHUE
JPEBECHUHBI, B3aUMOJICHCTBHE MpaMopa C COJISTHOW KHCIOTOH. 5. M3yueHune o0pas3ioB METaJJIOB U
HEMETaJJIOB (Cephl, JKene3a, allOMUHUS, rpaduTa, Meau u z1p.). 6. MI3yueHue cBOMCTB BELIECTB:
HarpeBaHue BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnbie 3agaun. 1. Beruuciaenue OTHOCUTEIIBHOM MOJIEKYJISIPHOM MacChl BEIIECTB, MAaCCOBOM 101
9JIEMEHTOB 110 XUMHUYECKUM (hopMyliaM. BeIuncieHne MOJISIpHOUM MacChl BelecTBa. 2. OnpeneneHue
MAaccChl BEIIECTBA M0 U3BECTHOMY €T0 KOJIMYECTBY U HA00OPOT.

3. XuMHn4yecKue peakuuu

CyIHOCTh XUMHUYECKUX SIBJIEHUI B CBETE aTOMHO-MOJIEKYJIIpHOTO yueHus. [Ipu3Haku nmporekaHus
XUMHUYECKHUX peakuuil. [I[puunHbl 1 HanpaBiIeHUs NPOTEKaHUS XUMUUECKUX peakuuil. [Tonstue 06
SHTPONMU U BHYTpEHHEN 3Hepruu BeuiectBa. O0patuMocTb XuMudeckux peakiuil. [Ipespaiienue
SHEPruy NPU XUMHUUYECKUX PEAKLUAX, YCIOBUSA IPOTEKAHUS XUMUYECKUX PEaKLUi, 3K30- U
HHI0TEPMUYECKUE PEAKIIMU. 3aKOHBI COXPAaHEHUSI MacChl M SHEPTUHU, UX B3aUMOCBA3b B 3aKOHE
coxpaHeHus Marepuu. CocTaBlIeHUE ypaBHEHUN XUMUYECKUX peakuuil. PacuéTsl 10 ypaBHEHUAM
XUMHUYECKHUX peakiuid. TUIIbI XMMUUECKUX pPEeaKLUN: pa3ioxKeHUsI, COEIMHEHUS, 3aMeIIeHNs, 0OMEHa.
O060011eH1e 3HAaHUH 0 XUMUYECKHX PEaKLUsX.

Hemonctpanuu. 1. [Ippumepsl XUMHYECKUX PEeaKIMii Pa3HBIX BUIOB: Pa3IOKEeHHE MalaxuTa, OMXxpoMaTa
aMMOHUSI, B3aUMOJICUCTBUE COJISTHON KUCIIOTHI C KapOOHATOM HATpHUA U Jp. 2. ONBITHI, WILTIOCTPUPYIOIIHE
3aKOH COXPaHEHUS MacChl BEIIECTBA: TOPEHUE CBEYM Ha BECAX C TMOTJIOMICHHEM IIPOIYKTOB TOPEHHS,
OKHCJICHHEC MCTAJIJIOB B 3aKPBIThIX COCYJlaX CO B3BCUIMBAHUCM, 0OMeHHEBIE PCaKknuu B HpI/I60an JJIA
WITIOCTpAIMK 3aKoHa. 3. ONbITHI, MIUTIOCTPUPYIOLIHME MPEBPAILEHHS] Pa3IMYHbIX BUIOB SHEPTUU JIPYT B
npyra. Habop mozeneit aToMoB.

Jlaboparopusble onbIThl. 1. [Ipu3HaKku NpoTekaHUsi XUMUYECKUX PEAKIM: HarpeBaHue MeaHON
IIPOBOJIOKH; B3aUMOJIEHCTBUE PACTBOPOB €IKOI0 HATPA U XJIOpUJAa MEU; B3aUMOAECUCTBHE PACTBOPOB
YKCYCHOM KUCJIOTHI U THJIpOKapOOHaTa HaTpusl; B3aUMOJIEIICTBIE pACTBOPOB XJIOPHOTO XkKeJle3a U KpacHOU
KPOBSIHOM COJIN; PACTUPAHME B CTYIIKE IIOPOLIKOB XJIOPUAA aMMOHMS U rallIEHON U3BECTH. 2. TUIIbI
XUMHUYECKHUX PEAKIMii: pa3ioKeHNe MajlaxuTa; B3auMO/IeiCTBHE XKene3a ¢ pacTBopoM xiopuaa meau (I1),
B3aMMOJEMCTBHE PACTBOPOB €IKOI0 HAaTPa U XJIOPHOTO XKeJIe3a.

Pacuérnble 3agaun. BelunciaeHne no XuMU4YeCKUM YpaBHEHHSIM Macc, KOJIMYECTB BEILIECTB: a)
BCTYIUBIINX B peakiio; 6) 00pa3oBaBIIMXCS B pe3yabTaTe peakLnu.

4. MeToabl XHMHH
[TonsiTHE O METO/IE KaK CPEICTBE HAYYHOTO MO3HAHUS ACHCTBUTEIHLHOCTH. MeTOIbI, CBSI3aHHBIE C

HEMMOCPCACTBCHHBIM M3YUCHUEM BCIICCTB! Ha6J'IIOJIeHI/Ie, OIMMCAaHUC, CPABHCHUC, XHUMHYSCKHI
OKCIICPUMCHT. [TousTre 00 HHJUKaATOpax. XHUMHUYECKUMN A3BIK, €TI0 BaKHEHIIIHE (bYHKI_[I/II/I B XUMHYECKOM

HayKe.
JlaGopatopHbie onbIT. Mi3MeHeHne OKpaCKU MHMKATOPOB B pa3IMYHBIX Cpeiax.

5. BerecTBa B OKpYykalouieil Hac NpUpPojae H TEXHUKe

BemectBa B npupo/ie: OCHOBHBIE CBEJICHHUS O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lonstue o

texHocdepe. Uucteie BemecTa u cMecu. CTeNeHb YHCTOTHI M BUBI 3arpsi3HeHUs BemecTB. [lonsTre o
TOMOTEHHBIX U TETEPOTeHHBIX cMecsax. Paznenenue cmeceit. OuncTka BemecTs: (pribTpoBaHue,



JTUCTUIUISLMS, KPUCTAITU3ALHS, SKCTparupoBanue, xpomarorpadusi, Bosronka. Mnentuduxanus
BEILECTB C ITOMOILBIO ONPEAEICHU TEMIIEPATYP IUIABICHUS U KUIICHHUS.

Bemecra B Texnuke. [lomyyenne BeImecTB ¢ 3aJaHHBIMH CBOMCTBAMHU — OCHOBHAS ITPOOIeMa XHMHUHU.
[TonsiTe 0 BelecTBax Kak O ChbIpbe, MaTepuallax v NpoayKLUuu. BemecTsa opranuueckue u
Heoprannyeckue. [leppoHadabHbIe CBEICHUS O XMMUYECKON TeXHOIoruu. Ilnanerapusiii xapakrep
BIIMSHUS TEXHUKU Ha OKpYXKarolyo cpeny. IIpuponooxpaHuTenbHOe 3HaYEHHE OUUCTHBIX COOPYKEHUN U
HKOJIOTUYECKU YUCTBIX TEXHOJIOTUH.

[TonsaTue o pacTBOpax Kak TOMOT€HHBIX (PH3UKO-XMMUYECKHX CUCTEMAaxX. 3HAUCHHE PACTBOPOB IS KHU3HH
YEJIOBEKA, CEJIbCKOXO3SMCTBEHHOIO U IIPOMBIIIIIEHHOTO IIPOM3BOACTBA. PacTBOPUMOCTH BEILECTB.
Bnusiaue Texnocdepsl Ha IPUPOIHBIE IPECHBIE U MOPCKHE BOJIbL. DAKTOPHI, BIAUSIOIIUE HA
pPacTBOPUMOCTB TBEPABIX BELIECTB U ra3oB. MI3MeHEeHHE paCTBOPUMOCTH KHCIIOPO1a B CBA3H C
3arps3zHenueM Boa. Koadduuuent pacrBopumoctu. CriocoObl BEIpaKEHUS! KOHLIEHTPAIMKA PACTBOPOB:
MaccoBas 10JIs1, MOJISIpHAsk KOHLEHTpaLus.

Hemonctpauuu. 1. Paznenenue cmeceit pa3auyHbIMU METOJAMU: METOI0M OTCTAUBaHMUSI; C TIOMOIIBIO
JENUTEIHHON BOPOHKHU; METOJJOM KOJIOHOYHOM XpomMaTtorpaduu. 2. Komiekius pa3nudHbiX COPTOB
HeTH, KaMeHHOTO Yris. 3. KoeKkius nprupoIHbIX U CHHTETHYECKUX OPTraHUYECKHUX BEIECTB. 4.
PacTBOopeHue BemiecTB ¢ pa3iuuHbIM KO3 (PUIIHMEHTOM paCTBOPUMOCTHU. 5. Y CIIOBUS U3MEHEHUS
pPacTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BemlecTB. 6. TernoBbie 3G GeKTh IpU PaCTBOPCHUU:
pacTBOpPEHHE CePHON KUCTIOThI, HUTPaTa aMMOHHSI.

JlaGopatopHble onbITh. 1. O3HaKOMIIeHHE ¢ 00pa3liaMy IPOCTHIX U CIIOKHBIX BELECTB, MUHEPAJIOB U
TOPHBIX MOpoJI. 2. Pa3nenenne cMecu cephol U keme3a, pasjerneHiue cMecu He)TU 1 BOJIBL. 3.
HccnenoBanue Gpu3NYECKUX U XMMUYECKUX CBOMCTB IIPUPOJIHBIX BEIECTB (M3BECTHSKOB). 4. M3yueHue
BJIMSIHUSL TIPUMECE B BEIIECTBE HA €ro (PU3MUYECKHE U XUMUYECKHE CBOMCTBA (B3auMO/IeicTBIE
71a00paTOPHOTO U TEXHUUECKOro KapOoHaTa KaJlblLiUs C COJIIHOW KUcnoTol). 5. OOyrnuBanue
OopraHvyeckux BemecTs. 6. CpaBHeHHE MPOO BOABI: BOJOIPOBOJAHOM, U3 TOPOICKOTO OTKPBITOTO
BOJI0EMA. 3HAKOMCTBO ¢ 00pa3liaMu MPOTYKIIMHA XUMHUYECKHUX U CMEKHBIX C HUM ITPOU3BOJICTB.

[TpakTuyeckue paboThl. 2. OUUCTKa BEIECTB METOAaMU (PUIIBTPOBAHUS, KPUCTAIIIU3ALIUH, IEPErOHKH,
BO3IOHKH, XpomaTorpaduu, s3kctparupoBanus. 3. PactBopumocts BemecTs. 4. [Ipurorosnenue
pacTBOPOB 3a/IaHHOM KOHIIEHTPALUH.

Pacuérnrie 3amaun. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BEUIECTB NP PA3NTMUHON TemIeparype. 2.
Hcnonk3oBanue rpadukoB paCTBOPUMOCTH JIJIsl pac4€TOB KOAPPHUIIMEHTOB PACTBOPUMOCTH BEIIECTB. 3.
Brruucnenue KoHIIEHTpAIIUU PACTBOPOB (MAaCCOBOM JTOJIM, MOJISIPHOM KOHIIEHTPAIIMU) TIO Macce
pacTBOPEHHOTO BellecTBa U 00bEMY UM Macce pacTBopuTens. 4. Beuncienue Maccel, o0bema,
KOJIMYECTBA PACTBOPEHHOT'O BEIIECTBA U PACTBOPUTEIIA 110 ONPEAEIEHHON KOHIIEHTPALUN PAaCTBOPA.

6. ITousiTue o razax. Bozayx. Kuciaopoa. 'openue
[TonsTre o razax. 3akoH ABorazapo. Bo3nyx — cMmech razoB. OTHOCHTENBHAS IIJIOTHOCTD T'a30B.

Kucnopon — xumudeckuii 3JieMEHT U POCTOE BewecTBO. McTopus oTkpeiTHs Kucaopoaa. Cxema OIbITOB
H.Ilpuctnu u A.JI.JIaBya3be.

Annorponusi. O30H. 3HaueHre 030HOBOTO cJiosi 3emutn. [IpobieMa HapyIIeHHsI €0 MEJIOCTHOCTH.
[ToBeIIeHNE cofepxKaHMs 030HA B IPU3EMHOM CIIO€ aTMOCQEPHI.

HonyquI/Ie KHCJIOpOJa B ITPOMBINIJICHHOCTH U J'Ia60paTOpI/II/I. XHMHYECKHE CBOMCTRA KHcCJIopoaa.
Hpoueccm TOpPpEHUA U MEAJICHHOTO OKHCJICHH. HpI/IMCHeHI/Ie KHcJopoaa.



ATtmocdepa — Bo3ayiHas o6onouka 3emin. TeHaeHIun n3MeHeH sl cocTaBa Bo3yxa B XXB. OCHOBHBIE
WCTOYHMKH 3arpsisHeHus atMocdepbl. TpaHcropTHBINM nepeHoc 3arpsi3HeHnid. KpyroBopor kucioposa B
npupoze. O BceMupHOM 3akoHe 00 atmocdepe.

Hemoncrpauuu. 1. [Tonydenue kuciopona. 2. Cxuranue B atMochepe KUCIopoa, Cepbl, YIiis, KpacHOro
docdopa, HaTpus, xkenesa. 3. [lonyduenue o3ona. 4. BzanmoeiicTBie 030Ha ¢ pacTBOpaMy HHIUTO U
nonuaa kanus. 5. OnbIThI, OATBEPKAAIONINE COCTaB Bo3AyXa. 6. ONbITH IO BOCIUIAMEHEHUIO U
TOPEHMUIO.

[IpakTuueckas padora. 5. Ilomydenue KUCIopoaa U U3y4EHHE €ro CBOMCTB.

PacuérHrie 3aJa4du. 1. OHpCI[eJ'ICHI/Ie OTHOCHUTEJIBbHOMN MIIOTHOCTH I'a30B 110 3HAUCHUSAM HX MOJIEKYJISAPHBIX
macc. 2. OHpeI[eJICHI/IC OTHOCHUTCIIBHBIX MOJICKYJIAPHBIX MAaCC I‘3.3006p33HBIX BCIICCTB I10 3HAYCHUIO UX
OTHOCHUTEIIBHOM MIIOTHOCTH.

Tema TBOpueckoit paboThl. MIcTOUHMKY 3arpsi3HeHUst aTMOC(hEPHI B CIIOCOOBI €ro MPEO0I0ICHHS.
7. OCHOBHBIE KJIACChl HEOPTAaHNYECKNX COeTUHEeHU

OKCI/IIII)I — COCTaB, HOMCHKJIATypa, Knaccn(bmcaum[. ITonsarue o THAPOKCHUAAX — KHUCJIOTaX U OCHOBAHHAX.
HasBanwus u coctaB ocHoBanwmii. [ uapokcorpynma. Knaccudukanus KMCI0T, UX COCTaB, HA3BaHMUS.
CocraB, Ha3BaHUS COJICH, ITPABUIIA COCTABICHUS OPMYJIT COJICH.

XUMHYECKUE CBOMCTBA OKCUIOB. BiusiHue cocTaBa KMCIOT Ha XapaKTep UX CBOMCTB (Ha IMpuUMepax
COJISTHOM U cepHOM KucioT). O0IMe XMMHYecKue CBoicTBa KUCIOT. PactBopumocTs kucnot. Kucnoruoie
nox . OU3nUecKue CBOMCTBA U CIIOCOOBI MOTyYeHHU 1ernouell. XuMHUYeCKUe CBOMCTBA COJIeH
(B3auMo/1eliCTBHE PacTBOPOB COJIEH C pacTBOpaMH Ilejoyeil u Metamiamu). ['eHeTuyeckas cBs3b KJIaccoB
HEOPTaHMYECKUX COeAMHCHHUH. AMPOTepHOCTh. OKCHUIBI U THIPOKCHIBI, 00Ia1aronme aMmpoTepHbIMU
cBoiictBamu. Knaccudukanus HeopraHnueckux BermecTs. [lepuoanueckoe usMeHEeHHE CBONCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCIMHEHHH (Ha MpUMEpE OKCUIOB, TUAPOKCHIOB U BOJIOPOIHBIX
COCTMHCHUH ).

Hemonctpauuu. 1. O6pa3iubl coeMHEHUI — IPeCTaBUTENeH KUCIOT, COIel, HEpaCTBOPUMBIX
OCHOBaHUH, 11e104ei, OKCUAOB. 2. ONBITHI, UJUTFOCTPUPYIOLIUE CYIIECTBOBAHNE T€HETUYECKON CBA3U
MEXIy COeAMHEHUsIMH (pocdopa, yriepoaa, HaTpusl, Kajablys. 3. BzaumoaeiicTBre KalbLus U HaTPUs C
BO/10M. 4. JleficTBue MHAUKATOPOB. 5. ONBITHI, HJUTIOCTPUPYIOLINE XUMUYECKHE CBOMCTBA OTIEIIbHBIX
KJIACCOB HEOPraHWYECKUX coeMHEeHHH. 6. OOpa3ibl MPOCTHIX BELIECTB U UX COEAMHEHHH (OKCUIIOB U
TUIPOKCHUIOB), 00pa30BaHHBIX JIEMEHTAMH OJJHOTO MEpPHO/a.

JlaGopatopHsble onbITH. 1. PaccmoTpenue o6pa3ios okcuaos (yriaepoaa (IV), Bonopona, hocdopa, menwu,
KaJIbLus, JKese3a, kpeMHus). 2. HaOmtoieHre pacTBOPUMOCTH OKCHIOB aTFOMUHMUS, HATPHsl, KaJbLus,
Meau B Bofe. 3. OnpeneneHue cpeapl MOIyUYEHHBIX paCTBOPOB C MIOMOILBIO HHAUKATOpPA. 4.
Paccmotpenune 00pasmoB coseit u onpeeieHne uX pacTBOPUMOCTH. 5. B3anuMmoeiicTBre okcuioB
Kaiblud U Gocdopa ¢ BOJIOH, onpeienieHne Xxapakrepa 00pa30BaBIIErocs THAPOKCH/IA C TTOMOIIIBIO
uHaukaropa. 6. Bzaumoneiicteue okcuaos meau (II) u uHKa ¢ pacTBOPOM CEpHOM KUCTOTHI. 7.
[Tonydenune yriekucioro ra3a 1 B3auMOJEHCTBUE €T0 ¢ U3BECTKOBOM BON0M. 8. MccienoBanue cBONCTB
COJISTHOM U CEpHOM KUCIIOT C UCIIOJIb30BAaHUEM MHAMKATOPOB. 9. BzaumoeiicTBue MeTaymuioB (Maruus,
IIMHKa, ’kKeJe3a, Men) ¢ pacTBopamMu KucioT. 10. i3MeHeHne OKpacKu MHIUKATOPOB B paCTBOPAX
niesovei. 11. B3anmoperictBre pacTBOPOB KUCIIOT €O IienodaMu. 12. B3anmoaenicTere pacTBOpPOB
KHCJIOT C HEPAaCTBOPUMBIMH OCHOBaHMsIMHU. 13. IlomyueHne HepaCTBOPUMBIX OCHOBAHUI U UCCIIEI0BAaHUE
UX CBOMCTB (Ha MpUMepe THUIPOKCU/IA [IUHKA).

[TpakTrueckas pabota. 6. MccnenoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBAaHHUH.



Paszoen 2. Bewjecmsa u xumuueckue peakyuu 8 ceeme 371eKmMpOHHOU Meopul.
8. CTpoenne aToma

Crpoenue atoma. CTpOoEHHUE SIIEKTPOHHBIX 000JI04YEK aTOMOB JIEMEHTOB: S-, P-, d-, f-aekTponsl. MecTo
3JIEMEHTA B IEPUOINYECKOM CHCTEME U JIEKTPOHHAs CTPYKTypa atoMoB. PannoaktuBHocTh. [loHsTHE O
IPEBpaICHUH XUMUYECKHUX 3JIEMEHTOB.

Hemonctpanuu. 1. Cxemsl onbiToB ToMcoHa, pe3epdopaa, MuuinkeHa. 2. CXeMbl OIBITOB,
MOATBEPKAOIIUX CBOMCTBA AJIEKTPOHA KaK YaCTHIIbI U KaK BOJIHBL. 3. Mozeln aTOMOB pa3IMUHbIX
3JIEMEHTOB.

9. lleproanyeckuii 3aK0H M NepuoaNIecKas cucrema sjiemenToB JI.U.MenaeneeBa

CBOP’ICTBa XUMHUYCCKUX IJICMCHTOB U UX U3MCHCHUSL. Knaccmbmcauml XUMHUYCCKUX DJICMCHTOB.
OTKpBITHE TIEPHOIUIECKOTO 3aK0HA. CTPOCHHUE aTOMOB 3JIEMEHTOB MAJIBIX U OOJIBIIINX TIEPHOIOB,
TJIABHBIX M TOOOYHBIX MOArpyIi. GopMyIHpoBKa MEPHOAMYECKOTO 3aKOHA B COBPEMEHHOM TPAKTOBKE.
[Tepuoanueckas cuctema B cBeTe CTpoeHusi aToMa. OU3NYECKHil CMBICIT HOMEpa Mepruoia U TPYIIIIbIL.
CewmeiicTBa 2JIeMEHTOB (Ha IMPUMEpax MIEJIOYHBIX METAJUIOB, TAJIOTEHOB, HHEPTHBIX Ta30B).
XapakTepucTuKa XMMHUYECKUX CBOMCTB JIEMEHTOB TJIaBHBIX MOATPYII U NEPUOAUYHOCTD UX U3MEHEHHUS
B CBETE AJICKTPOHHOTO CTPOEHUS aTOMa. DJIEMEHTHI, COeIMHEHUS] KOTOPBIX MPOSBISAIOT aM(POTEpHBIE
cBoricTBa. OTHOCUTENBHAS AJICKTPOOTPHUIIATEIIBHOCTD AIeMeHTOB. OO0I1as XapakTepUCTHKA AJIEMEHTa Ha
OCHOBE €ro MoJIOKeHHs B iepuoanyeckoi cucreme J1.M.Menneneesa. 3HaueHre NepUOIUIECKOTO 3aKOHA
JUISL pa3BUTHS HAYKH U TEXHHUKH.

Ponp nepuoanyeckoro 3aKkoHa B CO3JJaHUU HAyYHON KapTUHBI MUPA.

Jemonctpamuu. 1. Habop cnaiinos, kogorpamm, Tabmui «lleproanaeckuii 3aKOH U CTPOSHHUE aToMay. 2.
JlemoHcTpanust 00pa3iioB MIETOYHBIX METAJIOB U TaloreHoB. 3. B3auMoielicTBrE METOYHBIX METAIIIIOB U
TaJIOr€HOB C IMPOCTBIMU U CIIOKHBIMH BCUICCTBAMMU.

JlaboparopHsble onbIThl. 1. MccnenoBanue cBoicTB aM()OTEPHBIX THAPOKCHIOB U IIET0YEH.
10. CTpoenue BemecTBa

BasieHTHOE COCTOSIHME aTOMOB B CBETE TEOPUU JJIEKTPOHHOI'O CTPOEHHUs. BaJleHTHBIE JIIEKTPOHBI.
XuMunyeckas cBsizb aroMoB. KoBajsieHTHast cBsI3b M MeXaHU3M €€ oOpa3oBanus. HenosnsipHas u nonspHas
KOBaJIEHTHAs CBsA3b. CBOMCTBA KOBAJICHTHOM CBA3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI BEIIECTB.
WNonnas cBs3b u MexanusMm e€ oOpasoBanusi. CBoiicTBa HOHOB. CTeNeHb OKUCIIEHUSI.

[Ipupona xummuueckoi cBsizu U e€ Tunbl. OTHOCUTEIBLHOCTD TUIIOJIOTUN XUMUYECKO! CBs3U. BiusgHue
TUIIAa XUMUYECKOH CBSA3U HA CBOMCTBA XMMHUYECKOT'O COCITUHEHHUS.

Kpucrannnueckoe crpoenue BemecTB. Kpucraminyeckue peméTku: aToMHasi, HOHHAs, MOJIEKYyJIsipHas — U
UX XapaKTEPUCTUKH.

YPOBHI/I XUMHYSCKOMN OopraHu3al BCUICCTB. 3aBHCHMOCTE CBOMCTB BCIICCTB OT UX CTPOCHUA.

JemoHcTpanuu. 1. B3aumoneictsue HaTpus ¢ Xa0poM. 2. MoJenn KpucTallsIn4ecKuX pelETOK BEIECTB
C MOHHBIM, aTOMHBIM 1 MOJIEKYJISIPHBIM CTpOeHHEM. 3. Bocco3manne nenoCcTHON CTPYKTYpPBI XJI0puaa
HATpUs MyTEM HaJloKeHHs Habopa KojokapT. 4. Bosronka iona. 5. Vicnapenue TBEpAOTO yriIeKUCIOro
rasa.



Tema TBopueckoit paboTel. PaccMoTpeHue u aHaau3 B3anMOOOYCIIOBICHHOCTH COCTaBa, CTPOCHUS,
CBOMCTB BEIIIECTBA U €T0 MPAKTHIECKOTO 3HaUeHUs (Ha JJIOOOM MpuUMepe).

11. Xumu4veckue peakium B CBeTe 3JIEKTPOHHOMH TeOpUumn
®dusnyeckas CyIHOCTh XUMAYECKON peaKIvy.

DnekTpoHHbIe ypaBHeHus JIbtonca. Peakium, nporekaromue ¢ i3MEHEHUEM U 0€3 U3MEHEHHS CTEIICHEH
okucaeHus. OKUCIUTENbHO — BOCCTAaHOBUTEIbHBIE peakiuu. [Ipouiecchl OKUCIEHUsI 1 BOCCTaHOBJICHHUS;
WX €IMHCTBO U MPOTUBONOJIO0KHOCTh. COCTaBlieHWE YPaBHEHUN OKUCIUTENIBHO - BOCCTAHOBUTEIBHBIX
peakiuii , paccTaHoBKa KO3((HUIIMEHTOB METOI0OM 3JIEKTPOHHOTO OajaHca, 0011as XapaKTepUCTHKA.

Knaccudukanus XuMU4eCKUX peakifii B CBETE JIEKTPOHHON TEOpHUH.

I[GMOHCTpaI_[I/II/I. HpI/IMepBI OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ Pa3JINYHbIX TUIIOB: TOPCHUC
BEIIECTB, B3aUMO/ICHCTBIE METAJIOB C rajloreHaMu, CEpoi, a30TOM,(00pa3oBaHNEe HUTPUTA JIUTHSA),
pacTBOpaMu KUCIOT U COJICH.

12. Bonopoa — poskaaoouuii BOAy U JHEPruio

Bonopon B kocMoce. Anepusie peakunn Ha Connue. Bogopoa B 3eMHol ipupoze. [lonyuenne Bogopona
B JabopaTopuu. Bogopoa — XMMHYECKUH JIEMEHT U MPOCTOE BEIIECTBO. DHEPIHs CBSA3U B MOJICKYJIE
BoJIopoia. M3oTomnsl Bogopoaa. duzndeckue 1 XUMUYECKHE CBOMCTBa Bogopoa. Bomopon B OBP.
[Ipumenenne Bogopoaa. IIpomeinuieHHOE MOMy4eHrEe BO10poaa. Bogopoa — 3KOJIOrMYecKr YuCTOe
TOILJIMBO; MEPCHEKTUBBI €r0 UCMOJIb30BaHus. OKCHU BOAOPOJIa — BOJAA: COCTaB, MPOCTPAHCTBEHHOE
CTpOEHUE, BOJOPOAHAS CBSI3b. DU3NKO-XMMUYECKUE CBOMCTBA BOJbI. M30TONMHBINA cocTaB BOABL. Tshkenast
BOJIa M1 0COOCHHOCTH ee cBOMCTB. [lepokcu i Bogopoaa: coctaB, CTPOCHHE, CBOWCTBA, IPUMEHCHHE,
nepokcu] Boropoaa B OBP.

Hemonctpanuu. 1. Ilonydyenune Bogopoaa B 1abopatopuu. 2. 3apsiaKa U UCIOJIb30BaHUE anmnapaTa Kurma.
3. Jlerkocts Bogopoaa. 4. luddysus Bogopona. 5. ['openue Bogopoaa. BocctaHoBnenue menu us3 ee
OKCHJIa B TOKE BOZI0poaa. 7. OTBITHI, MOATBEPKAAONINE XUMHUIECKUE CBOMCTBA BOBI. 8. XUMHUYECKHE
CBOICTBa MEPOKCHIa BOJAOPOIA.

JlaGopaTtopusbie onbIThL. 1. [lonydenne Boiopoa U U3y4eHHe ero CBOMCTB. 2. BoccTaHoBUTENbHBIE
CBOMCTBA BOAOPOAA.

13. T'ajorennl

XapaKTepI/ICTI/IKa raJIOrCHOB KaK XUMHUUYCCKHX 3JIEMCHTOB U ITPOCTHIX BCIICCTB. CTpOCHI/IC aTOMOB
rayoresoB. HaxoxaeHue rajioreHoB B npupoae. dOu3nyecKue U XMMHUIECCKIE CBOMCTBA raJIOTCHOB.
HOJ'IyLICHI/IC XJIOpa U XJIOpOBOAOPOAA B J'Ia60paTOpI/II/I 1 MPOMBIINIJICHHOCTH. buonoruyeckoe 3HaueHUE
rajoreHoB. I'ajJoreHs u OTpaBJIAIOIIME BCIICCTBA.

Hemonctpanuu. 1. [Tonydenue xmopa. 2. BzauMmopaeiicTBue ¢ XJIOpOM HaTPHsl, CYPbMBI, kKeje3a, KpaCHOTO
docdopa. 3. ObecuBeunBaHNEe XJIOPOM Kpacsmux BemiecTs. 4. CuaTes xjaopoBoaoposa. 5. [Tomyuenue
XJIOPOBOAOPOJIa peakiineir oOMeHa 1 pacTBOpEHHE ero B Boje. 6. B3aumonelictBue 6poma u nojaa ¢
MeTaJlaMH; pacTBOpa Moja ¢ KpaxMayioMm. 7. PactBopenne OpoMa 1 no/ia B BOJIE U OPraHUIECKAX
pacTBopHTeNsAX. 8. B3auMHOe BHITECHEHHE TaIOTEHOB.

Ha6opaT0pHHe OIIBITHI. Pacmo3HaBaHue COJISTHOM KHCJIOTBI, XJIOPUIOB, 6pOMI/L[[OB, noau0B.

[Ipaktrueckue 3anarus. 8. [lonydeHne coasiHON KUCIOTHI U ONBITHI C HEW. PeleHue
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «[ aJloreHsD.



Pacuernrie 3ala4yiu. Briuucnenne O6T>CMa Ta30B 10 KOJIUYCCTBY BCUICCTB.
O06o0menre 3HaHUI 0 Han0o0JIee BAKHBIX XapaKTEPUCTHUKAX BEIIECTB U XUMHUYECKUX MPOIIECCOB (24)

XapakTepucTuKa XMMHUYECKOT0 AJIEMEHTa (COCTaB, CTPOEHHUE, MOJ0KEHUE B IEPUOINIECKON CUCTEME).
OU3NKO-XUMHUYECKHE CBOMCTBA BELIECTB HA IIPUMEPAX BOJOPO/Ia, KUCIOPOa, XJI0opa.

OcHOBHBIC XapPaKTCPUCTUKU XUMHUUCCKHUX peaKuMﬁ: THIIBI peaKuMﬁ, BO3MOXXHOCTb U HAITPaBJICHUA
IIPOTCKAHUA. HCKOTOpBIe Tpe6OBaHI/I${ K IIPOU3BOACTBCHHBIM XUMHYCCKUM IIpoHeccaM (BKOHOMI/IIICCKI/IC,

TEXHOJIOTMYECKHE, IKOJIOTUUECKUE) HAa IPUMEpaX MOJIy4E€HUsI BOAOPOa, KUCIOPOAa, XJIOPOBOIOPOAA.

DKcIulyaTalus, BOCIOJIHEHHE U OXpaHa MPUPOIHBIX PECYPCOB HA HAYYHOH OCHOBE — HE00X0o1umast
IPEIIOCHUIKA /ISl CO3/1aHUs YCIOBHI 0JaronpusTHOTO pa3BUTHSI YEIOBEYECTBA.

1. TemaTuyeckoe nJiaHMpoBaHHE

Ne HaunmenoBanue paszaena, TeMbl Koin-BO
n/m 4acoB KP I1P
1 BBenenue 3 0 1
2 XuMHu4YecKHe 3JIeMEHThI H BelecTBA B 18 1 0
CBETE AaTOMHO-MOJIEKYJISIPHOTO YUeHHsI
3 XUMHYECKHE peaKkIuu 10 1 0
4 MeTtoabl XUMHH 2 0 0
5 BemiecTBa B OKpy:Karolieid Mpupojae u B 9 0 3
TeXHHKE
6 IMousiTue o razax. Bo3ayx. Kuciopon. 8 1 1
I'openue
7 OCHOBHBIE KJ1aCChI HEOPTaAaHUYECKHX 17 1 1
coeIMHEeH U
8 CTtpoeHnne aToMOB 4 0 0
9 IMepuoanyeckuii 3aKoH U 4 0 0
NMEePHOIHYECKAsS CHCTEMA XUMHYECKUX
s1eMeHTOB /[.M.MeHnaeneeBa
10 CTpoeHne BelecTBa 11 1 0
11 XHMHYecKHEe PeaKI[iH B CBeTe 5 0 0
3JIEKTPOHHOM TEOPUH
12 Bonopoa — poxkaaommii Boay u 3 0 1
IHEPTrHI0
13 TI'anorensl 7 1 1
HToro 102 6 8




