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PABOYASA ITPOI'PAMMA

yueOHOro npeamera
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2022— 2023 yueOHBIii r0OA

Yuureas: bycapoBa BajentnHa BuKTOpoBHa, COOTBeTCTBHE 3aHUMAEMOM JTOJIKHOCTH.
Knace: 8

c. Yepnasa
2022 r.



IHosicHUTEJALHAS 3ANNCKA

PaGouas nporpamma pazpadorana B coorsetctBuu ¢ ®I'OC OOO.

Pabouas mporpamma pazpaborana Ha ocHoBe [Ipumepnoit nporpammbr OOO 1o XUMUH, C y4ETOM aBTOPCKOU MPOTPAMMBI
O.C. T'abpuensna, C.A. Cnaakosa no xumuu s 8 - 9 kiaccoB. — M. [Ipocsemienune, 2019 r.

PaGouas nporpamma opueHTHpOBaHA HA YUYEOHUK:

ABTOpP/ABTOpPCKMIi KOJIJIEKTUB Ha3Banue yueOHuKA Kaacc N3narenpb yyeOHMKA
O.C. I'abpuensu, U.I'. Octpoymos, C.A. Xumus 8 Kimace 8
CiagkoB. M.: IIpocBenienue, 2021 .

KomnuectBo yacoB — 68 (2 gyaca B Henem0)
N3menenunii B copepkanuu pabodeli mporpaMmbl 0 CPaBHEHHUIO ¢ aBTOPCKOM ITPOrpaMMOM HET.



Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI0 peaMeTa

|I. JInuHOCTHBIE pe3yJIbTAThI:
1) oco3HaHue CBOEH ITHUYECKON MPUHAIICKHOCTH, 3HAHUE UCTOPUM XUMUH U BKJIajla POCCUMCKON XMMUYECKONU HAYKH B
MHPOBYIO XUMMUIO;
2) ¢opMHUpPOBaHUE OTBETCTBEHHOI'O OTHOIICHUS K MO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YUarOIIUXCS K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE M3YYCHHBIX (PAKTOB, 3aKOHOB U TCOPU XUMHUU; OCOZHAHHOTO BBHIOOpA U
MOCTPOSHUE UHINBUYATHHON 00pa30BaTEILHON TPACKTOPHH;
3) dopmupoBaHuE 1IETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMJIEMOU YaCcThI0 KOTOPOU SBIISETCS
XUMHUYECKasi KapTHHA MUPA;
4) oBJIaJICcHHE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOUW MPAKTUKHU, B TOM YHCIIE
1 XUMHYECKHUM;
5) ocBoeHHE COIMAIBHBIX HOPM, IIPABUJI IOBEICHHUS, pojiel U (PopM COIMaIbLHOM KU3HHU B COITUYME, TPUPOJIE U YACTHOM
’KW3HU Ha OCHOBE DKOJIOTHUYECKOHN KYJIbTYpPhI H 0€30I1aCHOTO OOpall[eHHs ¢ BEIIECTBAMU U MaTepHaJIaMH;
6) ¢opmHupoBaHNE KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U B3POCIBIMHU B IPOIECCE
o0OpazoBaTeTbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-UCCIEA0BATEILCKOM, TBOPUECKOW M APYTHX BUIOB JCATEILHOCTH,
CBSI3aHHBIX C XMMHUECH.

Il. MeranpeameTHble pe3yJabTaThl:
1) ompeneneHue 1eneii COOCTBEHHOTO 00yUeHHMS, TOCTAaHOBKA M ()OPMYJIUPOBAaHKE JJIs ceOsl HOBBIX 3a]1a4;
2) TJIaHUPOBAHHE MYTEH JTOCTHIKCHHS KEIAaeMOTO Pe3yIbTaTa 00yUYeHHUs] XUMHUHU KaK TEOPETHIECCKOTO, TaK U
AKCIIEPUMEHTAJILHOTO XapaKTepa;
3) COOTHECEHHE CBOWX JICHCTBUH C TNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBICHHE KOHTPOJISI CBOCH JIEATETLHOCTH B
Mpoliecce JOCTIKEHUS pe3yibTaTa, ONpeaesieHne Crmoco00B JEHCTBUI TTPH BHIMOJIHEHUHN 1a00PATOPHBIX M MPAKTHICCKUX
paboT B COOTBETCTBHH C MPABMIIAMHU TEXHUKHU OC30MTaCHOCTH;
4) ompeneneHNe NICTOYHUKOB XUMUIECKON MHGOPMAIIHH, TTOTYYSHUE U aHAN3 €€, Co3/1aHrne WH()OPMAITMOHHOTO MPOAYKTA U



€ro npe3eHTallus;

5) MCHoNBb30BaHME OCHOBHBIX HHTCIUICKTYAIbHBIX ONIEpaIlii: aHAIM3a U CHHTE3a, CPABHEHUS U CUCTEMATU3AINH, 0000IICHIUS
Y KOHKPETHU3AINH, BBISIBIICHHE TPUUYUMHHO-CIICICTBEHHBIX CBS3€HM M TOCTPOCHHE JIOTHYECKOTO PACCYNKIACHUS U YMO3AKIIOUCHUS
(MHAYKTUBHOTO, JICAYKTUBHOIO U [0 aHAJIOTHH) Ha MaTepHaje €CTECTBEHHO-HAYYHOT'O COJICPKaHMUSI;

6) ymeHue co3/1al0T, IPUMEHATh U MPEe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIN U CXEMBI JIJISl pEIIeHUs YUYCOHBIX U
MMO3HABATEIbHBIX 3a]1a4;

7) dhopMupoBaHUE U PA3BUTHE SKOJOTUUECKOT'0 MBIIIJIEHUS, YMEHHE MPUMEHSTh €r0 B ITO3HABATEIbHON, KOMMYHUKATUBHOM,
COIMAILHOM MIPaKTUKE U PO ECCUOHATILHOW OPUEHTAIINH;

8) renepupoBaHue UJEH U ONPEACIICHUE CPEACTB, HEOOXOAUMBIX JIJISI UX PEaTH3allUH.

I11. IIpeaMeTHbIE pe3yabTAThI:

BrinyckHUK HAy4YUTCA:
XapaKTepU30BaTh OCHOBHBIEC METO/IbI IO3HAHUS: HAOJIOICHUE, U3MEPEHHE, DKCIICPUMEHT;
® OIKMCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, Fa3000pa3HBIX BEIIECTB, BBIJEISIS UX CYIIECTBEHHbIEC MPU3HAKY;
® DACKpPBIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XMUMHUYECKUU DIIEMEHT), IIPOCTOE
BEILIECTBO», «CJIIOKHOE BEILIECTBO», «BAJIEHTHOCTBY, «XUMUYECKasl PEAKLIM», UCIIOIb3YS 3HAKOBYIO CUCTEMY XUMUU;
PACKpBIBaTh CMBICII 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOM TEOPUH;
pa3nu4aTh XUMUYECKUE U (PU3UYECKUe SABIICHHUS;
Ha3bIBaTh XMMUYECKNE 3JIEMEHTHIL;

OTIPEJIENISITh COCTaB BEIIECTB M0 UX opmynam;

ONPEAEIATh BAJIECHTHOCTh ATOMA 3JIEMEHTA B COCIMHEHUSIX;

ONPEAEHATh TUIl XUMUYECKUX PEAKIIHM;

HAa3bIBaTh IPU3HAKU U YCIOBHUS IPOTEKAHUSI XUMUYECKUX PEaKIUN;

BBISIBJISITh IPU3HAKH, CBUJIETEIIBCTBYIOIINE O MPOTECKAHUU XUMUYECKON PEAKIIMU MIPU BHITOJIHCHUH XUMHAYECKOTO
OIIbITA;

COCTaBJIATh (POpMYJIbl OMHAPHBIX COEAUHEHUI;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEAKIUA;

coOmr01aTh TIpaBMIIa 0€30MacHOM padOTHI TP MPOBEJCHUH OIBITOB;
MOJIB30BATHCS JTA00PATOPHBIM 000OPYI0BAHUEM U TIOCYI0M;



BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

BBIYUCIISITh MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIeMEeHTa 10 (opMyJie COSUHEHNUS;
BBIYUCIISTH KOJIMYECTBO, 00HEM MITM MAcCy BEIECTBA MO KOJIUYECTBY, 00BEMY, MACCE PEareHTOB WM MPOYKTOB
peaKuny;

XapaKTepu30BaTh (PU3NYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPOJIA;

MoJy4aTh, COOUpaTh KUCIOPO.I U BOJOPOI;
pacrio3HaBaTh OMBITHBIM MYyTEM Ta3000pa3HbIe BENIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICT 3aKOHA ABOrajipo;

PacCKpBIBaTh CMBICII MIOHIATHH «TETUIOBOM dPHEKT peakinum», «MOJIIPHBIA 00BEM;

XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBL;

PacKpbIBATH CMBICT TTOHSTHUSL «PACTBOPY;

BBIYUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOI'O BEILIECTBA;

Ha3bIBATh COCAMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

XapaKTepu30BaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB: OKCUJIOB,
KHCJIOT, OCHOBAHUM, COJICH;

ONPENENATh MPUHAIIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCy COEAMHEHNUN;

COCTaBIIATH (POPMYJIBI HEOPTAHHUUECKUX COCAMHEHUI N3YYEHHBIX KJIaCcCOB;

IPOBOJIUTH OIBITHI, HOTBEPKIAIOIINE XUMUYECKUE CBOMCTBA N3YUEHHBIX KIIACCOB HEOPTaHMYECKUX BELIECTB;

pacro3HaBaTh OMBITHBIM IIYTEM PACTBOPHI KUCIOT U LIET0YEN MO U3MEHEHHUIO OKPACKU MHUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COEIUHEHUN;

packpbiBaTh cMbIci [leproanueckoro 3akona /. 1. Menneneesa;

OOBSACHATh (DU3UUECKUIN CMBICII AaTOMHOTO (TIOPSAKOBOTO) HOMEpPa XMMHUECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U
nepuoza B nepuoandeckon cucreme . 1. Menneneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B TpeiefiaX MaJIbIX MEPHUOJIOB U
TJIABHBIX MMOJTPYIIIT;

XapaKTepU30BaTh XMUMHUYECKHE 3JIEMEHTHI (OT BOAOPOAA A0 KalbIUsl) HA OCHOBE UX MOJIOKEHHUS B IEPUOIUUECKOMN
cucteme /. . MenneneeBa 1 0COOEHHOCTEN CTPOEHUSI KX ATOMOB;

COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB IEepBhIX 20 3neMeHTOB nepuoandeckor cucteMsl J[. . Menneneena;



PaCKpBIBATh CMBICI MTOHATUH: «XUMHUYECKAST CBS3bY», «BJEKTPOOTPULIATEIBHOCTHY;

XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY;
ONPEAEATh BUJ XUMHUUYECKOU CBA3U B HEOPTAHUUYECKUX COCIMHEHUSIX;

M300paxaTh CXEMbI CTPOCHUSI MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMU BUJAMU XUMHUECKUX CBS3EH;
PaCKpBIBATH CMBICT TOHATUN «UOH», «KATHOH», «AHUOH», «AJIEKTPOJIUTHI»,  «HEIIEKTPOJIUTHD,

QICKTPOIHUTHUYCCKAA JUCCOIHUalA», KOKUCIUTCIIb», «CTCIICHb OKUCIICHUA, KBOCCTAHOBUTCIIb), KOKHUCIICHUC)),
«BOCCTAHOBJICHHC)»,

ONPENENATh CTENEHb OKUCIICHHS aTOMa JJIEMEHTA B COCIMHEHUH;
PACKpBIBATh CMBICI TEOPUU AJIEKTPOJIUTUUECKON JUCCOLMALINY;

COCTaBJIATh YPaBHEHUS JIEKTPOIUTUYECKOU TUCCOLMALIMN KUCIIOT, LIEJI0YEH, COJIEH;

OOBSICHATH CYIIHOCTh MPOLIECCa MIEKTPOJUTUUECKON TUCCOLMALMU U peaKklnii HOHHOTO OOMEHa;
COCTaBIIATh TOJIHBIC U COKPAIIEHHbIE HOHHBIE YPABHEHHMSI peaKIii 0OMeHa;

OTpeENSTh BO3MOKHOCTD MTPOTEKAHUS PeaKluii HOHHOTO OOMEHa;

OPUBOAUTE PEAKLMH, OATBEPKIAIOIINE KAUECTBEHHBII COCTaB Pa3JINYHbIX BEIIECTB;

OIPEIENATh OKMCIUTENb U BOCCTAHOBUTEIIb;

COCTaBJIATh YPaBHEHUS OKUCIIMTEIIBHO -BOCCTAHOBUTENIBHBIX PEAKIIUIL;

Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUUECKOH peaKly;

KJIacCU(PUIMPOBATh XUMHUYECKHUE PEAKIUH 110 PA3INYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aHMOCBSA3b MEXAY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIOB;

HPOBOJIUTE OIBITHI IO MOJYYEHUIO, COOUPAHUIO U U3YUYEHUIO XUMHUUYECKUX CBOMCTB ra3000pa3HbIX BEILECTB:

YTJICKHUCIIOrO ra3a, aMMHaKa,

pacno3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN Ta3 U aMMUAK;
XapakTepU30BaTh B3aUMOCBS3b MEXKYy COCTAaBOM, CTPOCHUEM U CBOMCTBAMH METAJLJIOB;
Ha3bIBaTh OPraHWYECKHE BEIIECTBA M0 UX (popMmysie: MeTaH, 3TaH, dTUJICH, METAaHOJI, 3TAHOJ, TIUIEPUH, YKCYCHAs

KHCJIOTAa, aMHHOYKCYCHaAs KHCJIOTA, CTCAPHUHOBAA KUCJIIO0TA, OJICHHOBAA KHCJIOTA, I'NIIOKO034a,

OLICHUBATH BIIMSIHUE XUMHYECKOTO 3arpsI3HCHUS OKPYXKAIOIIEH Cpelibl HA OPraHU3M YEJI0BEKA;
rpaMOTHO 00OpaIIaThCs C BEIIECTBAMHU B MOBCEIHEBHON JKU3HM;
ONPEJICIISITh BO3MOXXHOCTh MPOTEKAHUS PEAKIIUA HEKOTOPBIX MPEACTABUTEICH OPraHUYECKUX BEIIECTB C

KHUCJIIOPOAOM, BOAOPOOOM, MCTAJLIaMH, OCHOBAHHUAMU, I'aJIOTCHAMM.



BuvinycKHuK noayuum 603M0MCHOCHb HAYYUMbCA:

* 8bl0GU2AMDb U NPOBEPANMb IKCNEPUMEHMAILHO SUNOME3bl 0 XUMUUECKUX CBOUCMEAX 8euecma Ha OCHOBE UX COCMAasa
U CmpoeHuUst, UX CNOCOOHOCMU BCMYNAMb 8 XUMUYECKUe peakyul, 0 Xapakmepe u npooyKmax paziudHblx XumMuieckux
peaxyuu;

* Xapakmepuzoeamv Gewecmeda no coOCmagy, CMpoeHuro U COUCMBEAM, YCMAHABIUBAIOM NPUYUHHO-CILe0CMBEHHbIE
CB8A3U MeHCOY OAHHBIMU XAPAKMEPUCTIUKAMU 8eUieCEd;

* COCMAssIMb MOJEKYAAPHbIE U NOJIHbLE UOHHBIE YPABHEHUS N0 COKPAWEHHBIM UOHHBIM YPAGHEHUSAM,

* NPOCHO3UPOBAMb CHOCOOHOCMb BeujeCcmead NPOosABIAmMb OKUCIUMEbHbIE ULU 0CCAHOBUMENbHbLE CBOUCMEA C
VUemom cmeneneli OKUCIeHUsL 2JIeMEHM 08, BX00UUX 8 €20 COCA8;

* CcOCMAsIsiMb YPAsHeHUs peakyuil, COOMEemcmayouux nocied08amelbHOCMu NPespaujeHUll HeopeaHuyecKux
seujecms pasiuyHblX Kiaccos;

* 8bI0BUCAMDb U NPOBEPSMb IKCNEPUMEHMATILHO SUNOME3bl 0 Pe3VIbMAmax 6030eUcmeust pa3iuyHblx )aKkmopos Ha
UBMEHEeHUe CKOPOCMU XUMUYECKOU PeaKyuu;

* UCNONB308aMb NPUOOPEMEHHBLE 3HAHUSL 0I5l OKOJI0SUYECKU 2PAMOMHO20 N08e0eHUsl 8 OKpYicaroujell cpeoe;

* UCNONB308AMb NPUOOPEMEHHbLE KAI0Ueable KOMNEemeHYUU NPU 8bINOJIHEHUU NPOEKMO8 U YUeOHO-UCCAe008AMEIbCKUX
3a0a4 no U3YUEeHUI C8OUCME, CHOCO008 NOIYUeHUsl U PACNO3HABAHUS BeUleCMEB;

* 00BEKMUBHO OYEHUBAMb UHGPOPMAYUIO O BEUEeCBAX U XUMUUECKUX NPOYECCax,

* Kpumuuecku OMmHOCUMbCS K NCEBOOHAYYHOU UHpOopMayuu, HedobPOCo8eCmMHOU peKiame 8 CpeoCcmeax Maccosou
ungopmayuu;

* 0CO3HABAMb 3HAYEHUE MEOPEeMUECKUX 3HAHUI N0 XUMUU OJis NPAKMUYECKOU 0esimelbHOCMU Yel08eKd;

co30aiom Mooenu u cxemwvl 05l peuleHust Y4eOHbIX U NOZHABAMENbHBIX 3A0ay, NOHUMAMb HE0OX00UMOCMb COOIIOOeHUS
npeonucanuil, NPpeodaacaemuvlx 8 UHCMPYKYUIX N0 UCHOAb308AHUIO JIeKAPCME, CPeOCmE ObIMOo8oU Xumuu u op.



TemaTHyeckoe IVIAHUPOBaHME Kypca

HasBanmue pazaena (6,10ka)

KoauuecTBO 4acoB Ha

W3 HUX KOJINYECTBO aC0B, OTBCACHHLIX HA NMPAKTUYIECCKYIO YaCTb M

u3ydeHue pazaesa KOHTPOJIb
(0.10K2) JadopaTopHble | MpPaKTH4YeCKHe 3KCKypCHH KOHTPOJIbHbIE
padoThI padoThbl padoThI
HauanbHble MOHATUS W 3aKOHBI XUMHH | 21 11 2
Baskueiiiue npeacraBuTenn 18 5 3
HCOPTraHUYCCKHUX BECIICCTB.
KonmuecTBeHHBIE OTHOMICHUS B XHMUH
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 10 11 1
COEAMHEHUM
[Teproanueckuii 3aKOH 8 - -
[Mepronnyeckast cicTeMa XUMHYECKUX
anemenToB /I. 1. MenaeneeBa u
CTPOCHHUE aToMa
Xumudeckast cBsi3b. OKUCIUTETHHO- 13 1 -

BOCCTAHOBHTCIIbHBIC PCAKIITHUU




Coaepxanune nporpaMMsl
Xumus 8 kiaace
(70 yacos, 2 yaca B HeJ1eJI10)

Ha4vanbHble MOHATHS U 32aKOHBI XUMHUH

Tena u BemecTtBa. CBOMCTBA BENIECTB. JTaJOHHBIE (PU3WYECKHUE CBOMCTBA BEIIECTB. Marepuanbsl U MaTepuanoBeneHue. Ponp xumuu B
YKU3HU COBPEMEHHOTO 001ecTBa. OTHOIIIEHHE OOIECTBAa K XUMUH: XeMODHIIHS U XeM0opOoOus.

Mertonp! u3ydenust xumuu. Habmonenne. Dkcriepument. MoaenupoBanue. Mojenn MatepraibHbIE U 3HAKOBBIE UM CHMBOJIBHBIEC.

l'azer. XKuakoctu. TBEpaple BemecTBa. B3aumHbIe TEpexoapl MEXYy arperaTHBIMH COCTOSIHHMSIMH BEIECTBA: BO3TOHKA (CyOnmumarus) u
necyOnumalivs, KOHICHCAUs M UCTIapeHNEe, KPUCTAUTU3AIUS U TIIaBICHHE.

Ouznyeckue saBieHUsA. YHCTble BelleCcTBA U cMecH. ['oMOreHHble M reTeporeHHble cmecH. CMecu razooOpasHble, JKUIKHWE U TBEPIBIE.
CriocoOsl pa3zieneHns cMecei: meperoHKa, Uiu AUCTUUIALNSA, OTCTauBaHue, GUIbTPOBaHKUE, KpUCTAUIM3allksl UK BbIlIapuBaHue. XpomaTtorpadus.
[IpuMeHneHnne 3TUX CocOOO0B B TaOOPATOPHOM MPAKTHKE, HA TTPOU3BOJCTBE U B OBITY.

XUMHUYECKUE BJIEMEHThl. ATOMBI U MOJEKYIbl. IIpocThie M cloXKHBIE BelIeCTBA. AJUIOTPONMS Ha mnpumepe Kuciaopoja. OCHOBHBIE
MIOJIOKEHHUS aTOMHO - MOJIEKYJIApHOTO yueHHus. MoHbl. BeniecTBa MOJIEKYIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUSL.

3Haku (CHMBOJIBI) XMMHUYECKHUX 53JeMEHTOB. MHdopmanusa, KOTOpyro HECYT 3HAKM XHMHUYECKUX SJIEMEHTOB. DTHMOJIOTHUS Ha3BaHUM
HEKOTOpPBIX XUMHUYECKHX dyieMeHTOB. llepuonmyeckas tabnuna xumudeckux osiaemeHToB JI. WM. MenneneeBa: KOpPOTKONEPUOAHBIA U
JUIMHHOTIEPUOAHBIN BapuaHThl. [leproas! u rpynnsl. ' maBHas 1 mo6oyHast noArpynmsl, wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumuyeckue Gopmynbl. Uuaekcsl n koagduimentsl. OTHOCUTENbHAS MOJIEKYIsipHas macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
coenuHeHnu. MHpopmaius, KOTOPYI0 HECYT XUMHYECKHUe (OPMYIIbI.

BanentHocts. CtpykTypHble (GOpMyNbl. XHUMHUYECKHE JJIEMEHTHI C TMOCTOSHHOW M TEPEeMEHHOI BaJeHTHOCThIO. BwiBoa (opmyibl
COeIMHEHUS MO0 BajieHTHOCTH. OmpenereHne BaIeHTHOCTH XMMUYECKOTo 3JeMeHTa no ¢opmyne BemiectBa. CocTaBieHHe HA3BaHUM COEIMHEHUM,
COCTOSIIIMX U3 JBYX XMMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

XUMHUECKUE peaklunu. PeareHThl M MpOIyKThl peakuuu. [Ipu3HaKu XMMHUUYECKMX peakluil. YCIOBUS UX NMPOTEKAHUS M IMpPEKpalleHHs.
Peaknuu ropenuns. Dk30TepMUYECKUE U SHAOTEPMUYECKUE PEAKLIUH.

3aK0oH COXpaHEeHHsI MacChl BemlecTB. XuMmuueckue ypaBHeHHs. CocTaBieHHE XUMHUYECKHX ypaBHeHHH. WHdopmanus, KOTOpyro HecET
XUMHUYECKOE YPAaBHEHHE.



Knaccugukanus XuMHYECKHX PEaKIMid IO COCTaBy U YMCILY PEareéHTOB U MPOAYKTOB. THITBI XUMUYECKUX peakiuil. Peakiuu coequHeHus,
pasyoKeHus, 3amenieHns 1 ooOMeHa. Karanusartopsl U karaaus.

JdeMoHcTpanuu
*  Kosutekiusi MaTepHaliOB U U3/ICTTUN U3 HUX.
* Mogenu, ucnojab3yeMbie Ha ypokax (pU3uKH, OMOJIOTHH U reorpaduu.
*  OOBEMHBIC U IAPOCTEP>KHEBBIE MOJIETN HEKOTOPHIX XMMHUYECKUX BEIIECTB.
*  Moenu KpUCTAUTHYECKUX PEIIETOK.
* CobOupanue nmpudbopa JyIsl MOJTYyISHHS Ta3a U MPOBEPKA €ro Ha TePMETUYHOCTD.
* Bosronka cyxoro jbja, ioaa win HadTamuHa.
* ArperaTtHbl€ COCTOSHHS BOJIBI.
* PazneneHue AByX HECMENTUBAOIINXCS KUIKOCTEH C TTOMOIIBIO ACTUTEILHON BOPOHKH.
* Jluctunmnstop u ero padora.
* VYcranoBka s GuIbTpoBaHUS U €€ paboTa.
* VYcraHoBKa AJis BeIapuBaHus U e€ paboTa.
*  Komekmust ObITOBBIX TPUOOPOB AJIs (PHIIBTPOBAHUS BO3IyXa.
* PazneneHue Kpacsiero BemecTa guomMactepa ¢ IOMOIIbI0 OyMaKHOU XpoMaTorpaduu.
*  Mogenu aIOTPONHBIX MOIU(UKALIUNA YIIIepOia U CEepHI.
* [lonmyuyenue o30Ha.
* Tloprperst 1. 5. Bepuemnyca u JI. Y. Menzeneesa.
*  KopoTtkoneproanslii U IIMHHONIEPHOIHBINA BapuaHThl [lepuoanueckoii cucremsl Jl. . Menaeneena
* KoHcTpyupoBaHHe MIAPOCTEPKHEBBIX MOJIENICH MOJIEKYII.
* Amnmnapar Kunna.
* Paznoxenue Ouxpomara aMMOHHSL.
* TopeHue cepbl U MAarHUEBOM JICHTHI.
* TIloptpersr M. B. JlomonocoBa u A. JI. JlaByasbe.
*  OmbITHI, WLUTIOCTPUPYIONINE 3aKOH COXPAHEHUS MACChI BEII[ECTB.
* Topenue pocdopa, pacTBOpeHHE MPOYKTa TOPEHHS B BOJIC U HCCIEA0BAHNE TIOTYYSCHHOTO PACTBOPA JTAKMYCOM .

* BsanmMmozaelicTBHE COJITHON KUCIOTHI C IIMHKOM.



* Tlonyuenue ruapoxcuna Meau (II) u ero pasnokeHue npu HarpeBaHUMU.
JlaGopaTopHble ONbITHI
. O3HaKOMJIEHHE C KOJIJIEKIMEN JIaDOpaTOPHOI MOCYABI.
. IIpoBepka npubopa Juist MOIy4YeHUs ra30B Ha FTe€PMETUYHOCTb.
. O3HaKOMJICHHE C MUHEpAIaMH, 00pa3yIOIINMH I'PAaHHT.

. IIpuroroBieHue reTeporeHHON CMECH MOPOLIKOB CEPBI U XKeJle3a U UX pa3zeiieHuE.

1
2
3
4
5. BzaumozeicTBre pacTBOPOB XJIOPHIOB U MOIUIOB KajlHs ¢ PACTBOPOM HUTpaTa cepedpa.
6. IMonyuenne rugpokcuna meau(ll) u ero B3anmMoIefCTBHE C CEPHOM KHUCIOTOA.
7. B3aumoeiicTBre pacTBOpa COJIbI C KUCIOTOM.
8. IIpoBepka 3aK0HA COXPAHEHUS MACChl BEIIECTB HA IIPHMEPE B3aUMOICHCTBUS IEIOYU U KUCIIOTHI.
9. TIIposepka 3ak0oHA COXpaHEHHUs MACCHI BENIECTB HA IPHMEPE B3aUMOIeHCTBUS WENnoun u commu xenesa (111).
10. Pasnoxenne nepokcuaa BOIOPOAa ¢ MOMOIIBIO okcuaa Mapranna (IV).
11. 3amerenue xene3om Meay B MEIHOM KYIIOPOCE.
IIpakTH4eckne padoThI
1. 3HAKOMCTBO ¢ J1abopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH 0€30MTaCHOCTH TIpH paboTe B KabuHeTe XuMuK. HekoTopsie BUabI padoT.
2. Aunanus mo4sbl
Baskneiiiue npeacraBuTe/ M Heoprannieckux semects. KosimuecTBeHHbIE OTHOLIEHUS] B XUMHUH
CocraB Bo3ayxa. [lonstre 06 00bEMHON 07I€ KOMIIOHEHTA MPUPOTHOM Ta30BOM cMecH — Bo3ayxa. Pacuér 00bémMa KOMIIOHEHTA ra30BOM
CMECH T10 ero 00bEMHOI /10J1e U Ha000pOT.
Kucnopoa. O3on. [Tonyuenue kucnopona. Cobupanue U pacrno3HaBaHHe KHUCI0poaa. XUMHUECKHUEe CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJJlaMu, HEeMETaJUIaMU U CJIO’KHBIMU BelecTBaMu. [IpuMenenue kucnopoaa. Kpyrosopot kucinoposaa B mpupoie.
Oxcupl. OO6pazoBaHue Ha3BaHUN OKCHIOB 0 UX popmynaM. CocTtaBieHue GopMys OKCUAOB IO UX Ha3BaHUAM. [IpeacraBuTen OKCUIOB:
BOJIa U YIJIEKUCIIBIH ra3, HerameéHas U3BeCTh.
Bonopon B mpupoie. dusnueckne 1 XMMUYECKUE CBOICTBA BOAOPO/IA, €r0 MOJIyYeHUE U MPUMEHEHHE.
Kucnotsl, ux cocraB u kinaccuduxanus. Muaukatopsl. Tabnuna pactBopuMoctr. CoisiHasi U CepHAst KUCIOThI, UX CBOMCTBA U
MIPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHusl. PacTBOpUMOCTH coseld B Boje. [IpeacraBurenu coneii: XJopua HATpus, KapOoHaT HATpus, (hocdaT KalbLus.
[Toctosinnas ABoraapo. KonudectBo BeniectBa. Monbs. MomnsipHast macca. KpaTHbie e IMHUIIBI U3MEPEHHUs KOJTMYECTBA BEIeCTBA —
MUJUTUMOJTb U KAJIOMOJTb, MUJUTUMOJIIPHAS ¥ KUJIOMOJISIPHAsE MAacChl BEILIECTBA.
Pacuérhl ¢ rcmonp30BaHUEM MOHITHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHASI Maccay, «IOCTOSIHHAS ABOTaIpO».



3akoH ABorazipo. Moisipablii 00bEM ra3o00pa3HbiX BemecTB. OTHOCHTENbHAS TNIOTHOCTH OJIHOTO Ta3a Mo JIPYroMy.
KpaTHble equHMLIBI U3MEPEHNS — MWUIMMOJISIPHBIA U KHJIOMOJIIPHBIA 00BEMBI Fa3000pa3HbIX BELLIECTB.
PacuéTsl ¢ HCroJIb30BaHIEM NOHSATHH «KOJHMUYECTBO BEIIECTBA, «MOJISIPHAS MAccay, «MOJISIPHBIM 00BEM ra3oBy», «IIOCTOSIHHAsT ABOTAApO».
Pacuérbl ¢ rcnonbp3oBaHUEM MOHATHI «KOJIMUYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIM 00BEM ra3oB», «4UCI0 ABOTaapo».
I'mapocdepa. KpyroBopoT Boab! B mpupoie. PU3ndecKkue 1 XMMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHusl, ux cocrtaB. PacTBopumocTh ocHOBaHMM B Boje. V3MeHeHHE OKpacKu HMHJIMKATOPOB B IejouHoW cpene. IlpeacraBurenu
LIEJIOYEH: THIPOKCUIbI HATPUS, KaJIUs U KaJbIIHsl.
PactBoputens um pactBopéHHOEe BeniectBo. PactBopbl. PactBopenme. ['maparsl. MaccoBas [0asi pacTBOPEHHOTO BelIeCTBA. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATHS «MAacCOBast 10JIl PACTBOPEHHOTO BEIIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coaepKaHus KUCIOPOAa B BO3yXe€.
* [lomydenue KuciaOpoaa pa3nokKeHUEM NIepMaHraHaTa Kajus U MepoKcuaa
BOJIOPO/IaA.
* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJIBI.
* Pacno3HaBaHUE€ KHCIOPOA.
* Topenue maruus, xxesesa, yris, cepbl U pocdopa B KUCIOPOJIE.
¢  KosieKknust OKCHUIOB.
* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.
* Topenue Bomopona.
* BzaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
*  Kosekuus MuHepaibHbIX KUCIIOT.
* IlpaBuno pa3baBieHust cepoil KUCIOTHI.
e  Kommexkuga comeit.
* Tabnuna pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
* HexoTopble MeTaILIbl, HEMETAILIBI U COEAMHEHUS] KOJIMYECTBOM BelllecTBa B | MOJIb.
* Mogenb MOISIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHBbIe ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOIbI IIPU MPOIYCKAHUH YIIIEKUCIIOTO Ta3a.
13.  Tlonyuenue BOJOpPO/A B3aUMOIEHCTBUEM [IMHKA U COJITHON KUCIIOTHL.

14. Pacno3HaBanue KUCIOT HHJUKATOPpaMH.



15. H3meHeHme OKpacKHM MHIAUKATOPOB B LIEIOYHOM CpeEE.
16. OsnakomiieHue ¢ mpenapaTamy JOMAIIHEW WM IIKOJBHOM aNTeYkd — pacTBOPaMM MEPOKCHAA BOJIOPOJA, CIUPTOBOM HACTOMKM MO U
HaIIATBIPHOTO CIIUPTA.
IIpakTHYeckne padoThI
3. Tonyuenune, cobMpaHue U pacro3HABAHKE KHCIOPOA.
4. Tlonyuenue, coOMpaHue U PacIo3HaBaHUE BOJOPOIA.
5. TlpuroToBiieHHEe pacTBOPOB COJIEH C MX 3aJaHHOM MacCOBO JIOJIEIA.
OcHoOBHBIE KJIacChl HEOPraHuYecKkux coequHennii O6o0IeHne cBeleHnii 00 OKCHIax, NX KiaccuPpuKanuu, Ha3BaHUAX U

cBoricTBax. CriocoObl OJIy4E€HUSI OKCHIOB.

OcHoBanusl, UX KiaccuduKaius, Ha3BaHUs U CBOWCTBAa. B3auMozeicTBre ¢ KUCIOTaMH, KUCIOTHBIMH OKCHIAMHU U COJIAMH. PaznmoskeHue
HEpAacTBOPUMBIX 0CHOBaHHUM. CrIOCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnotel, ux xmaccupukanmss u Ha3BaHus. OOmME XUMUYECKHE CBOWCTBA KHCJIOT. B3amMonelcTBHEe KHCIOT C MeETalllaMHu.
DJIEKTPOXUMHUYECKHUH P HANIPSHKEHUI METalIoB. B3auMo1elicTBe KUCIOT C OKCUAMH METAJIOB.
B3anMojelicTBre KUCIIOT ¢ OCHOBAHMSMY — PEeaKlUs HeMTpanu3auuu. B3anMoneicTeue KucinoT ¢ COJIAMM. [Tosnyuenue 6eCKUCIOPOIHBIX
U KUCJIOPOJCOAEPKAIIUX KUCIIOT.

Comnu, ux knaccudukaiuys u cBoricTBa. B3anmoielicTBre coseit ¢ MeTaliaMu, 0COOCHHOCTH dTUX peakiuii. B3anmonencTBre coeit ¢
COJISIMU.

['enernueckue psnpl MeTallia U HeMeTasuia. [ eHeTndeckas CBA3b MEXY KJIacCaMU HEOPTraHWYECKUX BEUIECTB.
JlaGopaTopHble ONBITHI
17. BzauMoeiicTBrE OKCHIA KaJIbIIKS C BOJOM.
18. IlomyTHEHHE M3BECTKOBOM BOJIBL.
19. Peakuus HeiiTpanusanyu.
20. TTonyuenue ruapoxcuaa Meau (1) u ero B3anMoieiicTBUE ¢ KUCIOTOM.
21. Paznoxenue rugpokcuna Meau (1) mpu Harpesanum.
22. B3aumoielicTBHE KUCIOT C METAJIJIAMHU.
23. B3zaumMoieiicTBUE KUCJIOT C COSIMH.
24. O3HaKOMJIEHHUE ¢ KOJUIEKIMEN COJIEH.
25. Bzaumoseiictue cyinbdara meau(I1) ¢ xene3om.
26. B3aumoielicTBHE CONel ¢ COIAMHU.

27. I'eneTnueckas CBA3b Ha npumepe COCIUHEHUIN MEIIH.



IIpakTnuyeckne padoTsl

6. Peuienune sKkcneprMeEHTaIbHbIX 3a/1a4.

Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MeHaeseeBa U CTpOEHHE ATOMA
EcTtecTBeHHbIE ceMecTBa XUMUUECKUX 3JIEMEHTOB: ILIE€JIOUHBIE U I1EJIOUHO3EMENIbHBIE METAJIJIbl, FAJIOT€Hbl, UHEPTHBIE (01aropo HbIE) rasbl.
AmdoTrepHOCTh. AM(OTEPHBIE OKCH/IBI M THAPOKCUIBI. KOMIUIEKCHBIE COTIH.
Otkpsitue J1. . Menneneesbim Ilepruoanueckoro 3akoHa U co3ganue uM Ileproanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB.
AToMBI Kak (popma CyHIECTBOBAaHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHMSI O CTPOEHHMU aTOMOB. JloKa3aTenbCTBa CIOKHOCTH
cTpoenus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moaenb CTpoeHus: aToMa.
CocraB aTOMHBIX siep: TMPOTOHBI, HEUTpPOHBL. OTHOCHUTENbHAas aTOMHas Macca. B3auMOCBs3b TIOHSATHH «IPOTOHY», «HEUTPOHY,
«OTHOCHTEJbHASI AaTOMHAsI Macca.
Mukpomup. OnektpoHsl. CTpoeHHE JIIEKTPOHHBIX YPOBHEH aToMOB XuMH4eckKux 3y1eMeHTOB NeNe 1-20. ITonsthe O 3aBeplHIEeHHOM
AJIEKTPOHHOM YpPOBHE.
N3otonbl. ®usnueckuii cMmbica cuMBoianku [leproanueckoit cuctemsl. CoBpemenHast popmynupoBka [lepunonndeckoro 3akoHa. M3smenenus
CBOMCTB 3JIEMEHTOB B IIEPUOIAX U IPYNINAX, KaK PYHKIUSA CTPOEHUS 2JIEKTPOHHBIX 0007I04YEK aTOMOB.
XapaKkTepUCTUKA dJIEMEHTA-MeTalla | 3JIEMEHTa-HeMeTallla 110 UX NOJIOKEHUIO B [leproandeckon cuctemMe XMMUYECKHUX deMeHToB [I. .
Meuneneena.
JdemoHcTpauuu
* Paznuunble GopMbI TaOIUL] TEPUOANYECKON CUCTEMBI.
*  MoaenupoBanue nocrpoenus [lepuoanueckoii cucremsl Jl. . Menaeneena.
* Mogenu aToMOB XMMHYECKUX 2JIEMEHTOB.
* Mopaenu aTOMOB 3J€MEHTOB 1—3-T0 nepruoioB
JlaGopaTopHble ONBITHI.
28. Tlonyuyenue aM(pOTEPHOTO MHAPOKCHIA U UCCIICIOBAHUE €TO CBOWCTB.

Xumnueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE pPe€aKIuu
HMoHHasg xuMuyeckas CBS3b. I/IOHBI, O6p330BaHHLIe aToMaMM METAJNIOB M HeMeTauioB. CXeMBbl 06pa3013aH1/1;1 HOHHOU CBS3U IJISA 6I/IHapHBIX

coeguHeHui. MloHHBIE KPpUCTAJININYCCKHUC peH_IéTKI/I n (bI/IBI/ILIeCKI/IC CBOMCTBA BEIIECTB C 3TUM THUIIOM peIJ_IéTOK. IlonsaTue o (bOpMy.]'IBHOfI CANHUIIC
BCIICCTBA.



KoBaneHTHast XxuMu4eckas CBs3b. DJIEKTPOHHBIE U CTPYKTypHbIE (Qopmynsl. KoBaseHTHas HemousisipHas cBsi3b. Cxembl 00pazoBaHHA
KOBAJICHTHOM CBSI3U /Il OMHApHBIX cOeIMHEHU. MoJiekynspHble U aTOMHbIE KPUCTAUIMYECKHE PELIETKH, U CBOICTBA BELIECTB C 3TUM THIIOM
PELIETOK.

DNEeKTPOOTPULIATENBHOCTb. Psii anekrpooTpunarenbHocTd. KoBasieHTHas mossipHas xuMmuueckas cBsi3b. Jumoisib. Cxembl oOpa3oBaHMs
KOBAJICHTHOM MOJIAPHOW CBSI3U JUIsl OMHApHBIX COEAMHEHUNH. MOJIeKyNsIpHble U aTOMHBIE KPUCTAUIMYECKHE PELIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PELIETOK.

Merannnueckas XMMHUYECKas CBSI3b U METaUIMYyecKas KpucTauimueckas pemérka. CBOICTBaA BELIECTB C 3TUM TUIOM peml€Tok. EnnHas
MIPUPO/Ia XUMUUYECKUX CBSI3EH.

Crenenp okucineHusi. CpaBHEHUE CTEIIEHU OKHMCIEHUS U BajJeHTHOCTH. [IpaBuna pacuéra creneHeil okucienus no GopMyaaM XUMHUYECKUX
COCIMHEHU .

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeneneHUe CTENEeHEeW OKUCIEHMsI IJs DJIEMEHTOB, OOpa3yHOIIMX BELIECTBA pPa3HBIX
kjaccoB. Peakuuu wnOHHOro oOMeHa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb W BOCCTAHOBUTENb, OKHCIEHUE H
BoccTaHoBlieHHE. CocTaBJIeHNE YPaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi METOJIOM AJIEKTPOHHOTO OaiaHca.

JdeMoHcTpauuu

*  Buneo ¢parmenTs! u cnaiipl «MloHHAsS XUMHUYECKas CBA3b ».

¢  KoeKkus BEemecTB ¢ HOHHOU XUMHUYECKOH CBA3LIO.

*  Mogenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

*  BuneodparmenTs! u cnaiiapl «KoBageHTHAIXUMUYECKAs CBSI3bY.

* Kosneknus BemecTs MOJIEKYJIIPHOTO M aTOMHOIO CTPOEHUS.

*  Mogenu MOJIEKYISIPHBIX U AaTOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.

* Bupneodparments! u cnaiifpl «MeTananueckass XMMU4ecKas CBSA3bY.

*  Komnexknus «MeTajisl U CIUIaBbD».

* BsaumojeiicTBHE [IMHKA C CEPOM, COISTHON KUCIOTOM, XtopuaoM meau (11).

* ['opeHue maraus.

* BzanMmopeilicTBHE XJIOPHOU U CEPOBOAOPOIHON BOMBI.
JlaGopaTopHble ONBITHI

29. W3roToBieHHe MOJENH, WLTIOCTPUPYIONIEN CBOMCTBA METAIINYECKON CBSI3U



®opMbl OPraHu3anNu Y4eOHON A TeJJbHOCTH:
¢poHTanbHas, WHAMBUAYaAJIbHAs, IPyNHoBas: paboTa B mapax, MHAUBUIYaJbHO-TpynnoBas Gopma.
OcHoBHBIE BUIBI YUeOHOI 1eATEILHOCTH:

Buel 1esTeIbHOCTH CO CIIOBECHOM (3HAKOBOI) OCHOBOM:

Crnymanue 0ObSICHEHUM YIUTENs.

Crnymianue u aHaiau3 BBICTYIUIEHHI CBOMX TOBapHILEH.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

Pabota ¢ Hay4HO-TIOMYJISIPHOM JIUTEPATYPOH.

OT60p U cpaBHEHHE MaTepuaia M0 HECKOJIbKUM UCTOYHUKAM.
Harmmcanue pedeparos.

Pemmenune TekcTOBBIX 3ajaad.

BrinonHenue 3a1anuil 10 pa3srpaHUYCHUIO TTOHATHH.
Cucremaruzaiys yueOHOT0O MaTepuana.

BI/II[BI ACATCIIPHOCTH Ha OCHOBC BOCIIPHUATHA 3JICMCHTOB ,Z[CﬁCTBHTGJ'H)HOCTHZ

HaGmronenune 3a 7eMOHCTpAIIUSIMU YIUTETIS.
[TpocMoTp yd4eOHBIX PUITHMOB.

Ananu3 rpadukoB, TaOJIUL, CXEM.
OO0BsicHeHNE HAOIIOJAEMBbIX SIBJICHUU.
AHanu3 npoOJIEeMHBIX CUTYaIUH.



Bunbl nesarenbHOCTH ¢ MPAKTUYECKOU (OTIBITHOM) OCHOBOM:

Perenne sxcrepruMeHTaIbHBIX 3a/1a4.

Pabora ¢ pa3naTouyHbIM MaTepUaIoM.

COop u kiaccuukanus KOJUIEKIIUOHHOIO MaTepuara.
[TocTaHOBKa OMBITOB JIJIsl IEMOHCTPAIIUH KJIaccy.

Brinonnenue gpoHTanbHBIX JTa0OPATOPHBIX PadOT.

BrimonHenne paboT mpakTukyma.

Pa3paboTka HOBBIX BAPHAHTOB OTIBITA.

[TocTpoeHune TUIIOTE3bI HA OCHOBE aHAIM3a UMEIOLTUXCS TaHHBIX.
[IpoBeneHue ncciaen0BaTeNIbCKOTO AKCIIEPUMEHTA.
MonenupoBaHue U KOHCTPYHPOBAHHE.

Buabl 1 popMbI KOHTPOJISE

e 3ayerHas pabora
® KOHTpoOJIbHas paboTa
® JIOKJIaj]

CrapToBblil KOHTPOJIb Texkyuuii KOHTPOJIb HNTOroBblii KOHTPOJIb
e BXOJHas KOHTpOJIbHas padoTa ® YCTHBIH ompoc KOHTpOJIbHAs paboTa
® BXOJHOM TecT e camocTosTellbHas paboTa TECT
® TecT 3a4yeT

9K3aMCH

DopMbI KOHTPOJIA:
* ¢poHTaTbHASA
" TpymmnoBas
"  WHIUBUAYaTbHAs
" KOMOWHUpPOBaHHAS
" CaMOKOHTPOJIb
"  B3aWMOKOHTPOIIb




Ouenounbie cpeacTBa (OLEHOYHbIC MAaTEPHAJIbI) H METOANYECKHE MaTepHaJIbl padoveil mMporpaMmmbl

Kaacc/ Ilporpamma

IlepeyeHb HCIOIB3YyEMBIX CPEACTB
(OLIEHOYHBIX MATEPHAJIOB)

IlepeyeHb HCIOJIb3yEMBIX CPEACTB
METOIMYEeCKHUX MATEPHAJIOB

8/ O.C. I'abpuensaa, C.A. CiaakoBa 1o
XxuMuH  1d 8 - 9 KkitaccoB. — M.:
[Ipocsenienue, 2019 1.

1. Tabpuensa O. C. Xumus. COOpHUK 3a71a4
U yIIpaXHEeHUH. § Kacc: yueOHoe mocooue
Ui 00111e00pa3zoBaTeNIbHBIX opranu3anuil/ O.
C. I'abpuensu, U. B. Tpuryouak M.:
[Ipocenienue, 2019

1. I'aGpuensan O. C. Xumus. Metoauueckoe
mocobue mis 8 Kimacca: ydeOHOe mocoOue
Ui 0011e00pazoBaTeNbHBIX yupexaeHi / O.
C. T'abpuensa, M. B. AkcénoBa, WM. T.
OctpoymoB. — M.: [Ipocsemienue, 2019




KaJ’IeH}IapHO - TEMAaTHIECKOEC IIJIAHUPOBAHUE

8 ki1acc
Ne Hara Tema ypoka ®opma Buabl yueOHoii 1esiTeJIbHOCTH
n/n | [lnan | ®dakr OpraHu3anuu
ypoKa
HavanbHble NOHATHA U 3aKOHBI XUMHH (21 4)
1 [Ipeamer xumun. Posib XuMUM B KU3HU VYpox ycBoenus | OOBACHSIOT, YTO MPEAMETOM U3YyUEHUSI XUMUHU SIBIISIFOTCS
YeII0BEeKa HOBBIX 3HAHUU BEIIIECTBA, UX CBOMCTBA U WX MpeBpalleHus. Paznmuyator tena u

BEIIIECTBA, BEUIECTBA U MAaTEPHUAsbl. Y CTAHABIMBAIOT NPUINHHO-
CJICZICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMM BEIIECTB U UX
MpUMEHEHUEM
XapakTepu3yroT MOJOKUTEIbHYIO U OTPULIATENBHYIO POJIb XUMUHU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA.
ApPryMeHTHPYIOT CBOE OTHOUIEHHE K XeMO(PHINU U XeMo(pOoOHH.

2 MeToap! U3ydeHUST XUMUHT VYpok ycBoeHuss | XapakTE€pU3yKOT OCHOBHBIE METOJbl M3YYEHUS €CTECTBEHHO-

HOBBIX 3HAHUH HAYYHBIX TUCIIUATIINH.

IIpuBogsaT npuUMeEpbl  MaTEpPUAIBHBIX M 3HAKOBBIX  WIIU
CUMBOJIBHBIX MOJIEJICH, HCIONb3yeMbIX Ha YypoKax (U3HKH,
OuoJioruu u reorpadum.
ColOupator 00bEMHBIC W IIAPOCTEPIKHEBBIE MOJIEIH HEKOTOPBIX
XUMHUYECKUX BELIECTB

3 Bxonnas quarnoctuyeckas pabora KonTponbubiit ypok | I[IpuMeHsIOT Ha IpaKTHKE paHee U3y4yeHHBIH MaTepuai, paboTas
10 TPYIIAM C 33JaHUSIMH PA3HOT'O YPOBHSI CIIOKHOCTH,
BBITNIOJIHSIOT KOHTPOJILHYIO paboTy.

4 ArperatHble COCTOSIHHSI BEIIECTB VYpok ycBoenus | Paznmuaror Tpu arperaTHbIX COCTOSIHHS BEILIECTBA.

HOBBIX 3HaHUI VYcraHaBIMBaOT B3aUMOCBSA3U MEX/1y HUIMU Ha OCHOBE B3aUMHBIX

epexXo0B.
NnnrocTpupyroT 3TH epexoabl IpuMepamu.
HabmrogaroT XuMU4YecKuil SKCIIEpUMEHT U Oe/iatom BBIBOJABI Ha
OCHOBE HaOIIOICHUI

5 IT. p Ne 1 «3HakoMCTBO ¢ 1a00PaTOPHBIM Ypok - mpaktukyM | PaGoTaroT ¢ mabopatopHbIM 000pyI0BaHHEM U HATPEBATEIbHBIMU

obopynosanuem. [Ipasuna Th npu pabote
B KaOMHETE XUMHI»

npubOpaMu B COOTBETCTBHUH C TIPABUIIAMHU TEXHUKU
0€e30I1aCHOCTH.

BBINOJHAIOT IPOCTEHIIINE MAHUTTYIISIIIAN C JTAOOPATOPHBIM
000pyI0BaHUEM: € J1a0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM




OdopmitsitoT 0TUET 0 TTPOJIETIaHHOM padoTe

dusnueckue SIBJIICHUS B XUMHU

KomOunnpoBaHHbIiI
YPOK

Paznnuaror d)I/I3I/I‘-IeCKI/I€ 1 XUMHNYCCKHUEC ABJICHUA, YUCTBIC
BemiecTBa 1 cmecH. Kimaccupunupyror cmecu.

[IpuBOAST mpUMEPBI CMECEH PAa3IMYHOTO arperaTHOro
COCTOSTHUS. Y CTAHABJIHMBAIOT MMPUYIUHHO-CJIICACTBCHHBIC CBA3U
MEX Ty (PU3NIECKIMHU CBOMCTBAMHU BEIIECTB CMECH U CTIoco0aMu
WX pazfeneHus. Pa3nuyaror ux, ONMChIBAIOT U XapaKTEPU3YIOT
MPAKTHYECKOE 3HAYCHHE.

[T.p.Ne 2 «Ananu3 mouBb»

VYPOK - IpakTUKyM

PaboTatot ¢ mabopaTopHbIM 000PYIOBAaHUEM U HArPEBATEIbHBIMU
MpuOOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKHU
0€30MacHOCTH.

BreimonustoT npocTeitmme npuéMbl 0OpamieHus ¢ JabopaTopHbIM
000py/10BaHKEM: BOPOHKOH, (PUIBTPOM, CIIUPTOBKOM.
HaOmrogaror 3a ¢cBOMCTBaMH BEIIECTB U ABJICHUSIMH,
MIPOUCXOISIIIINMU C BEIICCTBAMHU.

OnuChIBAIOT XUMUYECKUH SKCIIEPUMEHT C MOMOILBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.

JlenaroT BBIBOABI IO pe3yinbTaTaM MPOBEAEHHOTO SKCIIEPIMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHue. XUMHUECKHUE JIEMEHTHI

VYpok ycBoeHus
HOBBIX 3HAHUU

OOBACHAIOT YTO TAKOE XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
AJUIOTPOTINSL, HOHBI.

Pa3nuuaroT npocThie U CIOKHBIE BELIECTBA, BELIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. Yemanasaueaiom
MPUYMHHO-CJIECTBEHHBIE CBSA3H MEX/Y COCTABOM MOJIEKYI U
CBOMCTBaMU aJUIOTPOMHBIX MOJUGHUKAIMN KACIOPOIa.
DOpMyIUPYIOT OCHOBHBIE MTOJIOKEHHSI AaTOMHO-MOJIEKYIISIPHOTO
YYCHHS

3HaKH XUMHYECKUX
3JICMCHTOB.

Ypok-
UCCIeI0BaHUE

Ha3pIBaroT 1 3amuChIBaIOT 3HAKW XUMHYECKHX JIEMEHTOB.
XapakTepusyroT nH(opMaINo, KOTOPYIO HECYT 3HAKU
XUMHUYECKUX DJIEMEHTOB.

OOBACHSIOT 3TUMOJIOTHYECKHE Havajla Ha3BaHUH XUMHYECKHX
AIIEMEHTOB M UX OTAENbHBIX TPYIIIL.

10

[Teprnoaudueckas TabIUIIa XUMUYECKUX
anemeHTOB [I. M.
Menneneesna.

Ypok-
UCCIeI0BaHNE

OnuchIBalOT CTPYKTYPY TaOMULBI XUMUYECKUX neMeHToB /1. U.
MenpeneeBa. PaznmnyatoT KOpOTKOIIEPUOIHBIN U
JUIMHHOIIEpUOAHBIN BapuaHThl Ilepronnyeckon cucremsr /1. 1.
MenpeneeBa

11

Xumuueckue GopMyIibl

YpoK ycBOEHUs

OT00OpakaroT COCTAaB BEIIECTB C TOMOIIbIO XUMUYECKHX (hOPMYIL.




HOBBIX 3HAaHUN

Paznuuator nHnekcs! u kod3ppunuentsl. Haxoasr

12 Xumudeckue GopMyIIbl Ypok- OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO MacCy BEIECTBA U MAaCCOBYIO
HCCIIEIOBAHUE JIOJII0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.
Tpancimupyrot nHopMaIuio, KOTOPYIO HECYT XUMUYECKUE
bopMyiibl
13 BaneHTHOCTH VYpox ycBoenus | OOBACHSIOT YTO TaKO€ BAJICHTHOCTh. [loHMMAaIOT oTpakeHue
HOBBIX 3HAHUI MOpsJIKa COCMHEHNS] aTOMOB B MOJIEKYJIaX BEILIECTB
14 BanentHocTh VYPpOK-IIPakTUKYyM | HOCPEICTBOM CTPYKTYPHBIX (hopMmyi. Yuarcs COCTaBIAThH
(dbopMyIBl COETUHEHUH TI0 BAJICHTHOCTU U OTIPEIETISTh
BAJIGHTHOCTH AJIEMEHTA 10 (opMyJsie ero CoequHEHHS
15 XUMUYECKUE PEAKIINU. O06o06marommit XapakTepu3yrT XUMAYECKYIO PEAKIUIO U €€ YUaCTHUKOB
YPOK (peareHTbl U MIPOYKTHI PEAKIIUHN).
OnuchIBalOT MPU3HAKU U YCIOBHS TCUEHUS XUMUYIECKUX
peakui. PaznnyaroT s3K30TEPMUYECKHUE U SHIOTEPMUUYECKHIE
peakuu. COOTHOCST PEaKIMU TOPEHUS U IK30TEPMUUYECKHE
peaKkIuu.
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. Vpok ycBoeHuss | opMynupyrOT 3aKOH COXpaHEHHUsI Macchl BemecTB. COCTaBIAIOT
XUMUYECKUE YPABHECHUS HOBBIX 3HAHUU Ha €ro OCHOBE XMMHUYECKHE YpaBHEHUS. TpaHCINPYIOT
17 XVMUYECKHE YpaBHEHUS VYpox -npakTuKyM | HH(GOPMAIHIO, KOTOPYIO HECYT XUMUYECKUE YPABHEHUS.
DKCNEPUMEHTAIIBHO MOATBEPKAAIOT CIIPABEAJIMBOCTh 3aKOHA
COXpAaHEHHUS MacChl BEILIECTB
18 Tumbl XUMAYECKUX PEAKITHi VYpox ycBoenus | KimaccupunupyroT XHUMHYECKHE PEAKIUH 0 MPU3HAKY YKCiIa U
HOBBIX 3HAHUU COCTaBa PeareHTOB U MPOAYKTOB. XapaKTepU3ylOT POJib
19 Tumbl XUMAYECKUX PEAKITHi YPOK -NIpaKTUKyM | KaTalau3aTopa B IPOTCKaHUH XUMUYECKON PEAKIIUH.
HabmomaroT u OMMChIBAIOT XUMUYECKUI SKCIIEPUMEHT C TIOMOIIIBIO
pyccKoro (pOIHOTO) s3bIKA U SI3bIKA XUMUU
20 [ToBTOpeHue u 0000IeHre TeMbl «HauanbHbie Oo6o01arommin O06001Ial0T U CUCTEMATU3UPYIOT CBOM 3HAHHUSI 110 TEME:
MOHATHUA 1 3aKOHBI XMMUH» YPOK «HavanbHble NOHATHUS U 3aKOHBI XUMHUW». [[pUMEHSIOT Ha
MPAaKTHKE paHee U3yUYeHHBIN MaTepual, padoTas Mo rpyrmmnam ¢
3a/IaHUSIMU Pa3HOTO YPOBHS CIOKHOCTHU
21 K.p.Ne 1 «HauanbHbie MOHSTHS ¥ 3aKOHBI Ypok — koHTponsa | [IpuMeHsIOT Ha MpaKTHKE paHee N3yYeHHBIH MaTepuai, padoTas

XUMHH»

3HAHUU
oOyuaronuxcs

0 TPYIIAaM C 33JaHUSIMU PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO paboTy.




BaxHeiilue npeacTaBuTe/ M HeOPraHMveckux BemecTs. KosimuecTBeHHble OTHOIIEHUsI B XumMuu (18 1)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepru3yrT 00BEMHYIO JI0TI0 KOMIIOHEHTA TaKOH MPUPOTHOM
ra3oBOM CMeCH, KaK BO3/IyX, U PACCUUTHIBAIOT €€ 10 00BEMY 3TOU
cmecH. OnHChIBaIOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3IyXa U
MMOHUMAIOT 3HAYCHHUE TTOCTOSIHCTBA 3TOTO COCTAaBA JJIs 3JI0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepusyoT 030H, KaK aJZIOTPOITHYIO MOIU(DHUKAIIHIO
Kkuciopoia. OnuceIBalOT (PU3NUYECKUE U XUMUYECKHE CBOWCTBA,
MOJTY4YCHHE U TIPUMEHEHUE KUCTIOPO/Ia C UCTIOIh30BAHUEM
PYCCKOTO (POTHOTO) SI3bIKA U A3BIKA XUMHH.

YcraHaBIUBalOT MPUYUMHHO-CIIEACTBEHHBIE CBS3H MEXK Y
(U3UYIECKUMHU CBOMCTBAMH KHCJIOPOJa U CIIOCOOAMH €To
cobupanus. [IpoBoasT, HAOMIOAAIOT M OTTUCHIBAIOT XUMUYSCKUI
AKCIIEPUMEHT T10 TIOJIYYCHHIO, COOMPAaHUIO U PACTIO3HABAHUIO
KHCIIOPOJIa ¢ COOTI0O/IEHNEM MPAaBUII TEXHUKU O€30TTaCHOCTH

24

I1. p.Ne3 «Ilomyuenue, cobnpanue u
pacrio3HaBaHKe KUCIOPOIa»

Ypox mpakTUKyMm

PaGoTarot ¢ 1abopaTopHbIM 000pyI0BaHUEM U HArPEBATEIbHBIMU
npubOpaMu B COOTBETCTBHUH C TIPABHIIAMHU TEXHUKH
0e30MacHOCTH. BBIOIHAIOT pocTeitne mpuéMbl 0OpaIrieHus ¢
J1a00pPaTOPHBIM 000PYIOBAaHUEM: COOUPATH MPHOOP AJIS
MOJTy9EHUS Ta30B, IIPOBEPSTH €r0 Ha TEPMETUIHOCTD U
UCTIOJIb30BATh JUISI MOJTydeHUsT Kucinopoaa. CoOMparoT KUCIOpPO.
METOJIOM BBITECHEHUS BO3/IyXa M pacro3HaroT ero. Habmonarot
3a CBOMCTBAaMH BEUIECTB U SBJICHUSMH, IPOUCXOSIIUMHU C
BeniecTBaMu. OMUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT C
MIOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U
a3bika XUMUHU. COCTaBISIOT OTUET MO Pe3ynbTaTaM MIPOBEIEHHOTO
IKCIIEPUMEHTA

25

OKcHuIbl

YPOK'I/ICCHGI[OBaHI/Ie

BriaensiroT cyiecTBeHHbIC MPU3HAKK OKCUIOB. J[atoT Ha3BaHUS
OKCHJIOB 110 uX (hopmynam. CocTaBiISIOT (POPMYIIBI OKCHUJIOB IO MX
Ha3BaHUAM. XapaKTepU3yIOT TAKUX MPEICTABUTENEH OKCUIOB,
KaK BOJIa, YTJICKUCIIBIN Ta3 U HeralméHas u3BecTb

26

Bonopon

Ypok ycBoeHUs
HOBBLIX 3HAaHUN

XapaKTepI/BYI-OT COCTaB MOJICKYJIBI, (1)I/ISI/ILIGCKI/IG U XUMHYCCKHUC
CBOﬁCTBa, IMOJYUYCHHUEC U ITPUMCHCHHUEC BOAOPOAA. YcTaHaBIMBAKOT
MNPUIUHHO-CJICACTBCHHBIC CBA3U MCIKIAY (I)I/I3I/I‘-ICCKI/IMI/I
CBOMCTBaMH U CIIOCOOAMU co61/1paH1/1;1 BOOOPOaa, MCIKIY




XUMHUYECKUMH CBONCTBAMHU U €T0 MMPUMCHCHUCM.

27

IL.p. Ned4 «Ilonydyenue, cobupanue u
pacro3HaBaHKe BOJIOPOIa»

YpoK-IIpaKTUKYM

Pabotaror ¢ mabopaTopHbIM 000PYIOBAHUEM U
HarpeBaTCJIbHbIMA HpI/IGOpaMI/I B COOTBCTCTBHU C IIpaBUJIaMU
TEXHUKU 0€30MaCHOCTU. BBITIONHSIIOT MpOoCTEHIITNEe IPUEMBI
oOpartieHus ¢ J1abopaToOpHBIM 000PYIOBaHUEM: COOMPATH MIPUOOP
JUTSL TIOJTY9CHUS Ta30B, MPOBEPATH €ro Ha FePMETUIHOCTh U
MCIIOJIb30BATh JUIsl MOJy4eHus: Bojiopoaa. CoouparoT BO10OPOI
METOJIOM BBITECHEHUS BO3/IyXa M pacro3HaroT ero. Habmogaror
3a CBOMCTBaMU BCIICCTB U ABJICHHUAMM, ITPOUCXOAAIIUMUA C
BCIIIECTBaAMU. OmnuCeIBaIOT XUMAYECKUHI OKCIICPUMCHT C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U
s3bIKa XUMUHU. COCTaBISAIOT OTYET MO PE3yJIbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA

28

Kucnotsl

VYpok ycBoeHus
HOBBIX 3HAHUN

AHaTU3UPYIOT COCTaB KUCJIOT. Pacro3HarOT KUCIOTHI C TTOMOIIIBIO
UHAUKATOpPOB.  XapakTepU3yloT  MpEJCTaBUTENECH  KHUCIOT:
COJIIHYI0O M CepHylo.  XapakTepu3yloT  pacTBOPUMOCTb
COEIMHEHUH C MOMOIIBI0 TaOIUIBI PACTBOPUMOCTH.
YcTanaBnuBaroT MPUYMHHO-CJIEICTBEHHBIE CBA3U  MEXIY
CBOWCTBAMH COJITHOM W CEpHOM KHUCIOT W O00JacTsIMH HX
PUMEHEHHUSL.

29

Comn

Ypok-uccienoBaHue

XapakTepus3yloT COJIM Kak IPOAYKThl 3aMEIeHHs BOJOpOJa B
KUCJIOT€ Ha MeTaul. 3amuchiBaloT (QOPMYNbl  COJIed IO
BajieHTHOCTH. Ha3piBaroT cousn o hopmymnam.

Hcnonb3ytoT Talnuily pacTBOPUMOCTH Ui XapaKTEePUCTUKH
cBOMCTB coseil. [IpoBoasaT pacuérel mo hopmysnam cosieit

30

KommuectBo BemecTBa

ypOK'I/ICCJ'ICI[OBaHI/Ie

OOBACHSIOT YTO TAKOE KOJIMYECTBO B€IICCTBA, MOJIb, IIOCTOSITHHAsA
ABora):[po, MOJISIpHAs Macca.

31

Pemenue PaCUYCTHBIX 3a/1a4

YpoK- IpakTUKyM

Pemaror 3amauu ¢ HCHOJIB30BAaHUEM MMOHATUH «KOJIUYECTBO
BCHICCTBA», «KMOJIAPHAA MAaCCa», KIIOCTOAHHAA ABoraz[po

32

MonspHblii 00beM
ra3o00pa3HbIX BELIECTB

Ypok ycBoeHus
HOBBIX 3HAHUH

OOBACHSIOT YTO TAKOE MOHﬂpHBIﬁ 00BeEM ra30B, HOpMaJIbHbIC
yCJI0BHA. PemraroT 3amaun ¢ HUCIIOJb30BAHUEM MOHSATHH
«KOJMNYCCTBO BCUICCTBA», «KMOJIApHAA Macca», ((MOJ'IHpHBIfI 00BEM
ra30B», «KITOCTOsAHHAsA ABOFa,Z[pO».

33

PacuéTel Mo XUMHUYECKUM
YPaBHEHUSM

Ypok ycBoeHus
HOBBLIX 3HAaHUN

34

PacuéTel mo XUMHUYECKHUM

YPOK - IPAKTUKYM

XapaKTepI/BYI-OT KOJIMYCCTBCHHYIO CTOPOHY XUMHUUCCKHUX
00BCKTOB U IIponecCCoOB. PemaroT 3aa4m ¢ UCIIOJIB30BAaHUEM
MOHATUN «KOJIMYECTBO BCIICCTBA», «KMOJIApHAA Macca»,




YPaBHEHUSM

«MOJIAPHBIN 00BEM ra30By, «IOCTOSIHHAS ABOTaIPO»

35

Bona. OcHoBauus

Ypok-uccienoBanue

OOBACHSIOT UTO TAKOE «OCHOBAHUS, «IEJI0UYN», «KAYECTBEHHAS
peakiusy, «uHIuKaTop». Kmaccupuuupyror ocHoBaHWHS 110
PacTBOPUMOCTH B Bojie. ONpeaenstoT NpUHAICKHOCTH
HEOPraHUYECKHUX BEIIECTB K KJIACCy OCHOBAHUMU 0 opMyIie.
XapaKTepHu3yIOT CBOMCTBA OTAEIbHBIX MPEJACTABUTEICH
ocHoBaHui. Mcnonp3yroT Tabnuiy pacTBOPUMOCTH JIIst
OIPEJEIEHUS PACTBOPUMOCTH OCHOBAHHIA.

36

PacTtBOpel. MaccoBas nons
PacTBOPEHHOTO BEIIECTBA

Ypok penienus
3az1a4

OOBACHSIOT YTO TAKOE «MACCOBas JA0JISI paCTBOPEHHOTO
BEIIECTBA». Y CTaHABINBAIOT aHAJIOTHU C 00BEMHOM J0J€H
KOMITOHEHTOB I'a30BO# cMecH. PemraroT 3a/1aun ¢ UCIIOJIb30BaHUEM
MOHATHI «MaccoBas J0JII SJICMEHTA B BEIIECTBE», «MacCOBas
JIOJIsI PACTBOPEHHOTO BEIIECTBAY», «00bEMHAs JI0JIs1 Ta3000pa3HOTO
BEIIECTBAY

37

IL.p. Ne 5 «IIpuroroBiieHne pacTBOPOB
COJIEH C UX 3aJaHHOU MacCOBOH JOJIEH

VYPoK - IpakTUKyM

PaGoTatot ¢ 1abopaTopHbIM 000pyI0BaHUEM U HArpEBATEIbHBIMU
MpuOOpaMu B COOTBETCTBUU C TIPaBUJIAMU TEXHUKH
0€30MacCHOCTH. BBITIOTHAIOT MPOCTEHIIHe MprueMbl 0OpaIIeHus C
J1a00PaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUIUHIPOM, C
Becamu. HaGmromaroT 3a cBOMCTBAMU BEIISCTB U SIBICHUSIMU,
MIPOUCXOISIIIMMHU C BemecTBaMu. OMUCHIBAIOT SKCIIEPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
si3bIKa XUMHUHU. COCTaBJISAIOT OTYETHI 1O pe3yibTaTaM
MIPOBEACHHOTO SKCIIEPHUMEHTA

38

O606H.[€HI/I€ M CUCTEMaTH3allNs 3HaAHWUH 110
TeMe: «Baxueimue OpCaAcTaBUTCIN
HCOPraHM4CCKHUX BCIICCTB.
KonmuecTBeHHBIE OTHOIIICHUS B XUMUM

O06o0maromuii ypok

O606H_IaI-OT N CUCTEMATU3SHUPYIOT CBOU 3HAHMS 110 TEMCE!:
«Baxnetinue MMPEACTABUTEIN HEOPIraHMYCCKUX BEIICCTB.
KonuuecTBeHHBIC OTHOIICHUS B XUMUN). HpI/IMeHHI-OT Ha IIPAaKTHUKEC
paHec I/I3y‘leHHLII71 MaTcpurall, pa60Ta;I IO rpyImiam € 3aJaHUusIMA
pa3HOTro YPOBHS CJIOKHOCTHU

39

K.p.Ne2 no teme: «BaxHeiime
MPEACTABUTENN HEOPraHUUYECKUX BEIIECTB.
KonnyecTBeHHBIE OTHOIICHUS B XUMHUN))

YPOoK — KOHTPOIIA
3HaHUU

[TpuMeHSIOT Ha IpaKTUKE paHee U3yueHHBIN MaTepuai, padoTas
10 TPYNIaM C 3aJaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBIMOJIHAIOT KOHTPOJIBHYIO DPaboTy.




OcHOBHBIE KJIACChI HeOpraHu4eckux coennuenui (10 4)

40

Oxcunpl: kaccuukanus U CBOUCTBA

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBSCHSIOT YTO TaKOE HECOJIEOOPA3YIOTNE OKCH/IBI,
coJieoOpa3yolne OKCUIbl, OCHOBHBIE OKCHIbI, KUCIIOTHbIE
OKCHJIbI. XapaKTepU3yrT O0IMe XUMUYECKUE CBOMCTBA
c0J1e00pa3yIoIUX OKCUJIOB (KUCIIOTHBIX U OCHOBHBIX)
CocTaBisI0T ypaBHEHMsI peakLUUil ¢ y4acTUEM OKCHUJIOB.
HabutoaroT 1 onMChIBAIOT PEAKIIMH C YYaCTHEM OKCHUJIOB C
MIOMOMUIBIO ECTECTBEHHOT'O (PYCCKOTO UM POJIHOTO) A3bIKA U
s3bIKa XUMUU. [[pOBOIAT OMBITHI, OATBEPKIAIOIITIE
XMMHYECKHE CBOMCTBA OKCHUJIOB C COOJIIOJICHUEM MPaBUJI TEXHUKU
0e30macHOCTH

41

OcHoBanus: Knaccudukanus 1 CBONCTBA

Ypok-uccienoBanue

CoCTaBIIAIOT ypaBHEHHUS PEAKIMI C yHaCTUEM OCHOBAHUM.
HaGmronaroT u OMUCHIBAIOT PEaKIUK C y9acTHEM KHUCIIOT C
MOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
sI3bIKa XUMHUH. [IpOBOJIAT OMBITHI, TOATBEPIKIAIOIIHE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIOICHUEM TPaBHII
TEXHUKH 0€30MacHOCTH

42

Kucnoter. Knaccudukamus kuciot

VYpok ycBoeHus
HOBBIX 3HAHUU

43

CBOJCTBa KHUCJIOT

KomOuHMpOBaHHBII
YPOK

XapakTepu3yroT 00I1Me XMMAYECKHE CBOMCTBA KUCIOT
CoCTaBJIAIOT ypaBHEHHUS PEAKIMI C y4aCTUEM KHCIIOT.
Habmro1atoT 1 ONnuchIBalOT peakluy ¢ y4acTUeM KHCIIOT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HUJIM POJIHOTO) A3bIKA U
A3bIKa XUMUHU.

[TpoBOAT OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBONCTBA
KHCJIOT, C COOJII0/IGHUEM IIPAaBUJI TEXHUKU O€30MaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAHUH

PaznnuaroT noHsATHS «CPEOAHUC COJIN», «KKHUCIIBIC COJIN»,
«OCHOBHBLIC COJIN).

45

CBolicTBa coueit

KomOunupoBaHHbIii
YPOK

XapakTepu3yroT 00II1Me XMMUYECKHE CBOMCTBA COJICH.
CocTaBisioT ypaBHEHHsI peakluii ¢ yuactueM couieil. Habmogaror
Y OMUCHIBAIOT PEAKIIUH C YHACTHUEM COJIEU C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO I POJHOTO) SI3bIKA U SA3bIKA XUMHUH.
[TpoBOIAT ONBITHL, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA
colieit ¢ coOM0ICHNEM MPABUIT TEXHUKU 0€30MaCHOCTH




46

I'enetnueckas CBA3b MCKAY KJIaCCaMU
HCOPraHNM4YCCKUX BCIICCTB

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepusyroT MOHIATHE «T€HEeTUYeCKUU psay. Mumroctpupyror
T€HETUYECKYIO B3aUMOCBS3b MEXy BELIECTBAMMU:

IIPOCTOE BEIIECTBO — OKCUJ — FMAPOKCU — COJIb.
3anuchIBalOT ypaBHEHUS PEAKLIUMA, COOTBETCTBYIOIINX
MIOCJIEZIOBATEIBHOCTH («LEHOYKE») MPEBPALLIEHUI
HEOPraHWYECKHUX BEIECTB Pa3JIMYHBIX KIIACCOB.

47 [Lp. Ne 6 «Pemienue skciepuMeHTaIbHBIX | YPOK - IPaKTUKYM | Ydarcsi oOpalarhcs ¢ 1JabopaTopHbIM 000pyI0BaHUEM U
3a1a4» HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBUH C TIPABUIIAMU
TEXHUKH 0€3011aCHOCTH, PACIIO3HABATH HEKOTOPbIE aHUOHBI U
KaTuoHbI. HaOmroaroT CBOMCTBA JICKTPOTUTOB 1 ITPOUCXOISIIINE
C HUMU siBiieHus. HabmoqaroT 1 OnuchIBalOT peakluy ¢ y4acTueM
AIIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SA3bIKA U S3bIKa XUMHH. POPMYIUPYIOT BBIBOJBI 110
pe3yJbTaTaM NPOBEACHHOI0 SKCIEPUMEHTA
48 O6o0menue u cucreMaru3arus 3Hannii mo | O6oOmaromuii ypok | O600MIAI0T U CHCTEMATHU3UPYIOT CBOU 3HAHUS TI0 TEME:
Teme: «OCHOBHBIC KITACCHI «OCHOBHBIE KJTacChl HEOPTaHMYECKUX coenHEeHM». [I[puMenstoT
HEOPraHM4ECKHX COCIMHCHHI Ha MPaKTHUKe paHee U3ydeHHbIN MaTepuai, paboTas 1o rpymnmnam ¢
3a/IaHASIMU PA3HOTO YPOBHS CIOKHOCTHU
49 K.p. Ne3 1o teme: «OCHOBHBIE KITacChl VYpoxk — kouTpons | [I[puMEHsIOT Ha TPaKTUKE paHee W3YyYCHHBIM MaTeprai, padoTas
HEOPraHUYECKUX COCAUHEHUIN 10 TPYIIAaM C 3aJaHUSIMH PA3HOTO YPOBHS CII0KHOCTH,
BBITIOJIHSIOT KOHTPOJIbHYIO paboTy.
Mepuoguyecknii 3akod u [lepuoauyeckas cucrema xumudeckux 3jieMenToB /. U. MennesneeBa u crpoenne atoma (8 u)
50 EcrecTBennsbie cemelicTBa VYpok ycBoeHus | OOBACHSAIOT MPHU3HAKU, TO3BOJISIOIIUE OObETUHAT TPYIIIIBI

XUMHYECKUX DJIEMEHTOB.
AmdotepHOCT

HOBBIX 3HAaHUN

XUMHYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
PackppiBaroT XuMu4ecKkuii CMbICH (3TUMOJIOTHIO) Ha3BaHHMA
€CTECTBEHHBIX CEMEHCTB

ApPryMEeHTUPYIOT OTHOCUTEIHHOCTh Ha3BAHUS «MHEPTHHIE Ta3bD»
OO0BACHAIOT uTO Takoe «aMdoTepHble coeuHeHus». Habmonaor
Y OTIUCHIBAIOT PEaKLUUi MEK/y BEIIECTBAMU C IIOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU. XapaKTePU3YIOT
JTBOMCTBEHHBIN XapaKkTepe CBOMCTB aM(POTEPHBIX OKCHIOB U
TUAPOKCUAOB. [IpOBOAST ONBITHI IO MOTYYEHUIO U
MOATBEPXKICHUIO0 XUMHUYECKUX CBOUCTB aM()OTEPHBIX OKCHJIOB U




TUAPOKCHUIOB C COGHIOI[GHI/ICM IMpaBHUJI TCXHUKU 0e30IaCHOCTH.

ol Otkpseitue J1. 1. MenaeneeBoiM Ypok ycBoeHUs Pa3an4aroT €CTECTBEHHYIO U HCKYCCTBEHHYIO KJIacCU(DUKAIUN.
[Tepuoanueckoro 3akoHa HOBBIX 3HAHUU AprymeHnTupytotT oTHeceHue [lepuonnyeckoro 3akoHa K

€CTECTBCHHOU KIIacCH(pHUKAIUU. MOJICTUPYIOT XUMHUYCECKUE
3aKOHOMEPHOCTH C BBIJEIEHUEM CYIIECTBEHHBIX XAPAKTEPUCTUK
00BEKTa U MPEJICTABIICHUEM UX B ITPOCTPAHCTBEHHO-TPadUICCKON
WJIH 3HAKOBO-CUMBOJIMYECKOU hopme

52 OCHOBHBIE CBEJICHHUSI O CTPOCHUU aTOMOB. VYpok ycBoenusi | OOBACHSIOT YTO TAKOE IIPOTOH», KHEUTPOHY, «AIEKTPOHY,

HOBBIX 3HAHWH «XUMHYECKUH DIIEMEHT», «MacCOBOH 4yuciio». ONUCHIBAIOT

CTPOEHHE s/Ipa aToMa UCcob3ys [lepuonyueckyro cuctemy
xuMuueckux aneMeHToB . 1. Menneneesa. [lonyyaror
WH(pOPMAIHIO TI0 XMMHUU U3 PA3TUYHBIX UCTOUYHUKOB,
AHAIIM3UPYIOT e€.

53 CtpoeHue IeKTPOHHBIX YPOBHEW aTOMOB Ypok- OOBACHSIOT YTO TAKOE AICKTPOHHBIN CIION WM SHEPTETHUCCKUI
xuMudecKknx deMeHTOB No«Nel-20 B HUCCIIEAOBAHUE ypoBeHb. COCTaBIISIIOT CXEMBI PACHIPEEICHUS SJIEKTPOHOB IO
tabmure J[. . Menaeneena. AJIEKTPOHHBIM CIIOSIM B JIEKTPOHHON 000J10UYKe

54 Ilepuoauyueckuii 3aKOH Ypok- PackpeiBaroT (pu3udecKkrii CMBICIT: TIOPSIKOBOTO HOMEpa
. . MeHnneneeBa u CTpoO€HUE aTOMa HCCIIEIOBAHUE XUMHUYECKOTO 3JIEMEHTa, HOMepa Mepruoia 1 HoMepa IpyIIlbl.

OOBACHSIOT 3aKOHOMEPHOCTH U3MEHEHHUS METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX
COCIMHEHUH B MEPUOJIax U TPyMIax

55 XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA Ypok- XapakTepu3yrT XUMHYECKHE 3JIEMEHTHI 1—3-T0 MepuoI0B M0 UX
Ha OCHOBAHUU €T0 MOJIOKEHHUS B HCCIIEIOBAHUE MoJI0’keHUI0 B [leproamyeckoit cucteMe XUMUYECKUX JIEMEHTOB
Ilepuoanueckoii cucreme J. Y. MenaeneeBa. ApryMEHTHPYIOT CBOICTBA OKCHAOB U

56 XapakTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA YPOK-pakTUKyM | THAPOKCHJOB METAUIOB M HEMETAJIOB IIOCPEACTBOM YPABHEHUM
Ha OCHOBAHUU €r0 MOJIOKEHUS B peakiuii
Ilepuoanueckoil cucreme

57 3nauenue [lepnomuveckoro 3akoHa v Vpok- OnpeneNsaroT HICTOYHUKN XUMHYecKor nHpopMaruu. [lonyqaroT
[Teproanueckoil CHCTEMBI XUMHYECKUX HCCIIeIOBAHUE HEOOXOAMMYIO HH(POPMAITUIO U3 PA3IMYHBIX HCTOYHUKOB,
anemeHnToB J[. 1. Menaeneena AHATM3HUPYIOT €€, 0QOPMIISIOT MH(POPMAIIMOHHBINA TPOAYKT,

MPE3CHTYIOT €ro, BEAYT HAYYHYIO JMCKYCCHIO, OTCTAauBAIOT CBOIO
TOYKY 3PCHHUS
Xumuueckasi cBsi3b. OKHCIHTEILHO-BOCCTAHOBHTENIbHBbIE peaknun (11 1)
58 \ ‘I/IOHHaH XUMUYECKasl CBSI3b \ Ypox- \ OOBSCHSIOT YTO TaKO€ MOHHAS CBS3b, HOHBI. XapaKTePU3YIOT




HCCICA0BAaHUC

MEXaHU3M 00pa30BaHUs MOHHOU CBsI3U. COCTaBIISIFOT CXEMBI
00pa3oBaHusi MOHHOU CBsI3U. MCIIONB3yIOT 3HAKOBOE
MoaenupoBanue. OnpeaensoT THUI XUMUYECKOU CBSI3U T10
dhopmyite BemiecTBa. [IpuBOIAT IpUMeEPHI BEIIECTB ¢ HOHHOM
CBS3bI0. Y CTaHABIIMBAIOT NMPUYUHHO-CIICICTBEHHBIE CBS3U
MEXy COCTAaBOM BEIIECTBA U BUJIOM XUMHYECKOU CBSI3H,
MEXy MIOHHOH CBS3BIO U KPUCTAJUTMYECKUM CTPOCHUEM
BEILIECTBA, MEXKAY KPUCTALNINYECKUM CTPOCHHUEM BEILIECTBA U
ero (pu3nYecKUMM CBOMCTBAMU

59

KoBanenTHas xummdeckas CBS3b

Ypok-
UCCIIEJIOBaHKE

OOBACHSIOT 4TO TAKOE KOBAJICHTHAS CBS3b, BAJICHTHOCTD.
CocTaBistoT cxeMbl 00pa30BaHNs KOBAJEHTHON HEMOISPHOU
XHMHUYECKOU CBsI3U. VICIMONIB3YIOT 3HAKOBOE MOJICITUPOBAHHE.
OnpenensitoT TUI XMMHYECKOH CBS3U MO (popMyIie BellecTBa.
[TpuBOIAT IPUMEPHI BEIIECTB ¢ KOBAJICHTHOMN CBS3BIO.
YcraHaBIUBaIOT MPUYUHHO-CIIEACTBEHHBIE CBS3H MEXK Y
COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKOU CBSI3H, MEXKITY
KOBQJICHTHOM CBSI3bI0 M KPUCTAJUTMYECKUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAJUTMIECKUM CTPOCHUEM BEIIECTBA U
ero (pu3nYecKUMM CBOMCTBAMHU

60

KoBanenTHas MOJIApHasA XUMHUUYCCKas CBA3b

Ypok-
UCCIIEIOBaHHE

OOBACHAIOT YTO TaKO€ KOBAJIEHTHAs MOJISIPHAS CBSI3b,
3JEKTPOOTPULIATENILHOCTD, BO3TOHKA UJIM CyOIMMAIHsl.
CocTaBistoT cxeMbl 00pa30BaHUs KOBAJICHTHOM MOJISPHON
XUMHYECKOH CBs3U. VICIONB3yIOT 3HAKOBOE MOJIEIMPOBAHHUE.
XapakTepu3yloT MEXaHU3M 00pa30BaHUs MOJISIPHOM
KOBaJICHTHOM CBsI3U. OMpenesitoT TUIl XUMHUYECKOH CBSI3H I10
dopmyne BeniectBa. [IpuBoaAT mpHUMEpHI BELIECTB C
KOBAJICHTHOM TOJISIPHOM CBSI3bI0. Y CTAHABIMBAIOT MPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXK]Iy COCTABOM BEIIECTBA U BUJIOM
XUMHYECKOHN CBS3H, MEXKIYy KOBAJIEHTHOU CBS3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA, MEXKTY
KPUCTAUTMYECKUM CTPOCHHEM BEIIeCTBA U ero Gu3nIecKuMu
cBoiictBamu. CocTaBsIOT (GOpMYIbl OUHAPHBIX COSTUHEHUI
110 BaJIEHTHOCTHU M HAXOJAST BAJICHTHOCTHU 3JIEMEHTOB MO
dbopMyne OUHAPHOTO COEAMHEHUS.

61

Merannnueckass XMMHYECKasl CBS3b

Ypok-

OOBSACHSIOT YTO TAKOE METAILIINYCCKAS CBS3b.




HCCICA0BAaHUC

CocTaBisIOT cXeMbl 00pa30BaHUs METANIMYECKON
XUMHUYECKOM CBs3U. MIcoap30BaTh 3HAKOBOE
MOJIeTTUpOBaHue. XapaKTEPU3YIOT MEXaHH3M 00pa30oBaHUs
METaJNIMYEeCKOM CBSI3H.

OnpenensifoT THIT XUMHYECKOH CBsI3U 10 (popMyIie BemecTBa.
[TpuBOAST IPUMEPHI BEIISCTB ¢ METAUIMYECKOM CBS3BIO.
YCcTaHaBIMBAIOT MPUIHHHO-CIICACTBCHHBIE CBS3U MEXKTY
COCTaBOM BEIICCTBA U BHJIOM XHUMHYECKOM CBSI3H, MEXKTY
METAJTUIECKOU CBS3BIO M KPUCTAIUTMICCKUM CTPOCHHUEM
BEIECTBA, MY KPUCTAUIMIECKUM CTPOSCHUEM BEIIESCTBA U
ero (PM3MYECKUMHU CBOMCTBAMH.

62 CreneHp OKHCIIEHUS VYpok ycBoenus | OObSCHSIOT 4TO TaKoe «CTETIEHb OKHUCJICHUS»,
HOBBIX 3HAHUU «BAJICHTHOCTBY.
CoctaBnsarorT GopMysIbl OMHAPHBIX COCIMHCHUII Ha OCHOBE
o0miero croco6a X Ha3BaHHM.
CpaBHHMBAIOT  BaJlCHTHOCTh W CTENECHb  OKHUCICHUSL
PaccuuteiBaloT  cTemeHW ~ OKHCIEHUS 10  dopmynam
XUMUYECKUX COCTMHECHHI
63 OKHCIIUTENTEHO- BOCCTAHOBUTEIBHBIC PEAKIIUH Ypox ycBoeHHs OOBACHSAIOT YTO TAaKOE OKHCIHUTEIHLHO-BOCCTAHOBUTEIIHHBIC
HOBBIX 3HAHUI peakiuu,  OKHCIUTENIb, BOCCTAHOBUTENb,  OKHCIICHHE,
64 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITUH VYPpOK - MPakTHKyM | BOCCTaHOBJICHHE.
Knaccuumupyror  XuMuUUYecKHe pPEakIuid 1O TpHU3HAKY
«U3MCHEHHE CTETICHEH OKUCIICHHS 3JIEMEHTOBY.
OnpenensoT  OKUCIUTENIh M BOCCTAaHOBHUTEIb, ITPOIIECCHI
OKHCJICHUS U BOCCTAHOBJICHUS.
65 O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O O0o00maromumii O0001IaI0T ¥ CHCTEMATH3UPYIOT CBOM 3HAHUS 110 Teme: «I13 u
temaM: «[13 u TICXO» u «CTpoeHue BeliecTna. YPOK IICXD» u «Ctpoenue Bemectsa. OBPy». [IpuMeHsIOT Ha
OBP» MIPAKTHKE paHee U3ydeHHBIH MaTepual, padoTas Mo rpyrinam
C 3aJJaHUSIMH PA3HOTO YPOBHS CJIOKHOCTU
66 KontponbHas padoTa no temam: «I13 u Ypok — kouTponsa | [IpuMeHsIOT Ha IpaKTHUKE paHee U3Y4YeHHBIN MaTepual,
[ICX9» u «Ctpoenue Bemectsa. OBP» 3HAHUH paboTas 1o TpymmaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CJIOKHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO paboTy.
67 Pemenune pacueTHbIX 3a1a4 Ypok - mpakTHkyM | Pemiarot pacueTHbie 3a/1a4H.
68 [IpomexyTouHas aTTecTanus Ypok — kouTponsa | [Ipum. Ha mpakTHKe paHee U3y4. MaTep, paboTas Mo rpymnmnam

3HaHUH

C 3aJaHUAMHU PA3HOT'O YPOBHS CJIOKHOCTH, BBIII. K. pa60Ty.
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