


IHosicHuTeALHAA
IHosicHuTeALHAA 3aAIIUCKA

Hopmarusno-npaBoBbie jokymeHTsl @I'OC COO:

1. ®enepanbubrii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepanum ¢ MOCISAYIONTIMI U3MEHECHUSIMU;

2. [Tpuka3 Munnpocsenieans Poccun ot 22.03.2021 Ne 115 "O6 yrBepxaenuu lopsiika opraHu3aiy ¥ OCyIIECTBICHHU 00pa30BaTeIbHON
JEeSITEITHPHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTpaMMaM - 00pa30BaTeIbHBIM TPOTPaMMaM HadyaJIbHOTO O0OIIET0, OCHOBHOTO OOMIETO U
cpenHero oOmero oopazopaHus';

3. [TocraHOBNIEHHE TIABHOTO TOCYIAPCTBEHHOTO caHUTAapHOTO Bpadya PO ot 28 centsadps 2020 r. Ne 28 "O6 yrBepkneHnu caHUTapHBIX TpaBui CII
2.4.3648-20 "CanuTapHO-31HIEMUOJIOTHICCKIE TPEOOBAHUS K OPraHNU3aIUsIM BOCITUTAHHS U O0YUCHUS, OT/IbIXa U 03JIOPOBJICHUS JACTSH U MOJIOICKH"
(manee - CIT 2.4.3648-20);

4. TTocTaHOBIJIEHUE TJIABHOTO FOCYIapCTBEHHOIO caHuTapHOro Bpaya PO ot 28 suBaps 2021 r. Ne 2 O6 yTBep>KI€HUHM CAHUTAPHBIX MTPABUI U HOPM
CanlluH 1.2.3685- 21 "['urnennveckue HOpMATUBBI U TPEOOBAHUS K 00ECTICUCHHUIO O€30TTaCHOCTH | (UJTK) OE3BPETHOCTH JIJIsl YeJIOBEeKa (haKTOpPOB
cpenst ooutanus" (nanee — CanlluH 1.2.3685- 21);

5. [Ipuka3z Munnpocseuienust Poccun ot 20 mast 2020 r. Ne 254 "O6 yrBepxkaeHuu (peaepaabHOro nepedHs yaeOHUKOB, JOMYIIEHHBIX K
MCIO0JIb30BAHUIO MIPH peaIN3alluy — UMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTAIII0 00pa30BaTebHBIX MPOrpaMM HayaJlbHOTO 00I11er0, OCHOBHOTO
obmero, cpeaHero o0Iiero oopa3oBaHus OpraHU3aAUSIMHU, OCYIIECTBIISIOIIMMU 00pa30BaTEIIbHYIO AEATEILHOCTE" (C U3BMEHEHUSIMU, TIPHKA3
Munnpocserienus Poccun ot 23 nexadbps 2020 r. Ne 766);

6. YcraB OromkeTHOTO 00111e00pa30BaTebHOTO yupeskaeHus «[ opoauieHckascpensis o0meoopa3oBareibHas MKoJay (B HOBOH PEIaKIum),
YTBEP>KICHHOTO MPUKA30M YIpaBlieHUs: 00pa3oBaHus aIMUHUCTpaunu HIoKCEHCKOTO MyHUIIMIIAIILHOTO paiioHa Bosoroackoit obnactu ot
16.09.2019 roma Ne 01-03/241, ¢ nociaeayonuMi H3MEHEHUSIMH

Paboyas mporpamMma yueOHOTO Kypca 1o XuMuH s 9 kiacca pazpaborana Ha ocHoBe GI'OC BTOpOro MOKOJICHUs, TPUMEPHOH MPOTPaMMBI
OCHOBHOTO 00111ero o0pa3oBaHus M0 XUMUU (0a30BbIM ypoBeHB) U aBTOpPCKOi mporpammbl O.C INabpuensn (st 9 kimacca oOmieoOpa3oBaTelIbHBIX
yupexxaenuit M: JIpoda,2019r).

ITporpamma paccunrana Ha 68 yacos (2 yaca B HEJENIO), B TOM YKCJIE HAa KOHTPOJIbHBIE pabOTHI- 4 yaca.

COI[ep)KaHI/IC IIporpaMmbl HAIIPABJICHO Ha OCBOCHHUC YYAIIUMHUCH 3HaHHﬁ, YMCHI/Iﬁ M HaBLIKOB Ha 0a30BOM YpPOBHEC. I[aHHaH nporpamMmma
KOHKPCTUZHUPYCT COACPIKAHUC CTaHAApTa, JaéT pacipeacicHuc yLIe6HI>IX 4acCoB II0 pa3aciiaM Kypca, IoCJIICAOBATCIIbBHOCTDb U3YUCHHUA TEM U Pa3aCiiOB C
y‘{éTOM MCKIIPECIMETHBIX U IPEAMCETHBIX CBHSGﬁ, JJOTUKH yqe6H0ro mnmpounecca, BO3paCTHbIX 0CcOoOeHHOCTEH yJqamuuxcs.



lenn u3yyenusi xumuu B 9 Kjacce:

1) popmupoBanue y o0y4aromuxcs yMCHUsI BUICTh U IIOHUMATh IICHHOCTh 00pa30BaHuUsl, 3SHAYUMOCTh XMMUYECKOTO 3HAHUS JUIS KQXKJIOTO YellOBEKa
HE3aBUCUMO OT €ro Mpo(ecCHOHATBLHOMN JAeATEIbHOCTH; YMEHHUS PAa3In4aTh (aKThl U OLICHKH, CPAaBHUBATH OIICHOYHBIE BBIBObI, BUJETh UX CBS3b C
KPUTEPHSIMH OLICHOK U CBSI3b KPUTEPHUEB C OTPEICICHHON CUCTEMOU IEHHOCTEH, (OPMYITUPOBATH K 000CHOBBIBATH COOCTBEHHYIO ITO3UITUIO;

2) popMupoBaHUe y 0OYYArOIIUXCS IIETOCTHOTO MPEACTABICHHS O MUPE M POJIM XUMHUH B CO3JIAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUPa; yMEHUS 0OBACHATH OOBEKTHI U MPOLIECCH OKPYKAIOLIEH NEHCTBUTEIBHOCTH — MPUPOJIHOM, CONMAIBHON, KYIbTYPHOU, TEXHHUECKOU CPEIbl,
HCIIOJB3Ysl AJI 3TOI0 XUMHUYECKUE 3HAHMUS,;

3) nproOpeTeHre 00YJarOIIUMHKCS OIbITA PA3HOOOPA3HOH eI TEbHOCTH, IIO3HAHUS M CAMOTIO3HAHUS; KITFOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHTHOCTEH ), UMEIONINX YHUBEPCAIbHOE 3HAUEHUE IS Pa3IMUHbIX BUJOB JESATEIbHOCTH: PEIIEHUs TPOo0ieM, IPUHATHUS PEeLICHUH, TOKCKa,

aHanu3a u 00paboTKu MH(GOPMAIINU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, O€30TTAaCHOTO OOpaIleHHs C BEIIECTBAMH B
NOBCEIHEBHOU KU3HU.

32“2‘"’1 Kypca:

. 0CBOEHHE BAaKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHSX U 3aKOHAX XHUMHH, XUMHYECKOH CHMBOIJIUKE,

e OBJIQJIECHHE YMEHHAMH HAOFO/IaTh XUMHUYECKUE SIBJICHHS, TTPOBOJIUTh XUMHUYECKUH IKCTICPUMEHT, IIPOU3BOJIUTH PACUCTHl HA OCHOBE
XHUMHYECKUX (POPMYJT BEIIECTB ¥ YPABHCHHH XUMUICCKHX PEAKIIHIA,

e Ppa3BHUTHe I03HABATEIbHBIX HHTEPECOB U UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B IIpoliecce MPOBEACHU XUMHUECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEILHOTO TPUOOPETEHHsI 3HAHUM B COOTBETCTBUH C BOZHUKAIOIIUMU )KM3HEHHBIMU IOTPEOHOCTSIMH;

e BOCIHMTAHME OTHOLIEHHS K XUMUU KaK K OTHOMY U3 (PyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 001IeueI0BeUYecKOn
KYJbTYpBI;

e NpHMEHEeHHe MOJYYeHHbIX 3HAHUN U YMeHH# /17151 0€3011aCHOr0 UCMOJIb30BaHUS BEUIECTB U MAaTEPHUAJIOB B OBITY, CEJILCKOM XO34HCTBE U HA
MIPOU3BOJICTBE, PELICHHS MPAKTUYECKUX 3a/1a4 B MOBCEAHEBHOM JKU3HU, NPEAYNPEKIACHUS IBICHUN, HAHOCAIINX Bpe 3JJ0POBbIO YeJoBeKa 1
OKpY’Karollen cpee.

VYueOHbIi nmpeaMeT u3ydaeTcs B 9 Kinacce, paccuntad Ha 34 yueOHbIX Heaenu 64 yacoB (2 yaca B HEIENIO),

Cpok peanuzaunuy padoyeii mporpammer 1 roa (2023 - 2024 yy, rox)
IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUEBHOI'O IIPEJMETA, KYPCA
HpI/I I/I3y‘ICHI/II/I XHUMHUU B OCHOBHOfI IIIKOJIC O6eCHe‘{I/IBaeTCH JOCTHXXCHUC TMYHOCTHBIX, MeTaHpCI[MeTHBIX u HpeI[MeTHBIX peBYJ'IBTaTOB.

IIpeamerHsbIe:



1.B mo3HaBare/bHOI cdepe:

JaBaTh OMNpPEICIICHUS] HM3YYEHHBIX MOHATUU: «XUMHYECKUU OJIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTbIE€ W CIIOXKHBIC BEIECTBAY,
«BEIIECTBO», «XUMHUYECKass (opMysay, «OTHOCHTEIbHAS aTOMHAas Macca», «OTHOCHUTEIbHAs MOJEKYISIpHAs Macca», «BaJCHTHOCTBY», «CTEICHb
OKHUCJICHUS», «KPUCTAJUIMUECKAsI PEIIETKa», «OKCHUJBD), «KHCIOTBD», «OCHOBAHUM», «COJN», «aM(DOTEPHOCTDY, «UHIUKATOPY», IEPUOJAUYCCKUN
3aKOHY», «IEPUOJUYECKas TaONUIay, «U30TOIbD), «XUMUYECKAs CBS3bY, «IICKTPOOTPHUIATEIHLHOCTEY», «XHMHYECKAs PEaKIHSD», «XUMHUYIECKOEe
YpaBHEHUEY, «T€HETUYECKAas CBSI3bY», KOKUCIECHUE», «BOCCTAHOBIICHUEY, «IJIEKTPOIUTUYECKAS TUCCOIUAIU», KCKOPOCTh XUMHUECKON peaKinny;
OIMrUCaTh JEMOHCTPALUMOHHBIC U CAMOCTOATCIIBHO MPOBCACHHBIC XUMHWYCCKUC OKCIICPUMCHTHI,

OIMMCBIBAThb U pa3indaThb U3YYCHHBIC KJIIACChl HCOPTAaHNYCCKUX COGZII/IHCHPIfI, IMMPOCTBIC U CIIOKHBIC BEIICCTBA, XUMHUYCCKHUEC PCAKIIHNU,
KJIACCU(UITUPOBATH N3YUYECHHBIC OOBEKTHI U SIBJICHHUS,

ACJIaTh BBIBOJbI 1 YMO3AKIIIOUYCHUS U3 Ha6JHOI[eHI/II71, N3Y4YCHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, IMPOTrHO3UPOBATH CBOMCTBA HCHU3YYCHHBIX
BEIIIECTB 110 AHAJIOTUH CO CBOMCTBAMH U3yYEHHBIX;

CTPYKTYpPUPOBATh U3YUYEHHBIN MaTepual 1 XUMHUYECKYI0 HH(OPMALINIO, TOJTYYEHHYIO U3 IPYTHX HCTOYHUKOB;

MO/IETUPOBATH CTPOEHUE ATOMOB JIEMEHTOB 1-3 MeproIoB, CTPOSHHE MPOCTHIX MOJIEKYJT;

2.B IeHHOCTHO — OpUEHTALIMOHHOI cdepe:

aHAJIM3UPOBATh U OIIEHMBATh MOCJEACTBUS ISl OKpYKarollell cpenbl OBITOBOM M MPOW3BOJCTBEHHOW NEATENHHOCTH YENOBEKa, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;

3. B TpynoBoii cdepe:

MIPOBOJIUTh XUMUYECKUN IKCTICPUMEHT;

4. B cepe 0e30n1aCHOCTH KU3HEAEATETHLHOCTH:

OKa3bIBaTh MEPBYIO IOMOIIb ITPU OTPABICHUX, 0KOTaX U APYrUX TpaBMaXx, CBA3aHHBIX C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYIOBAHUEM.
BbINyCKHUK HAYYHTCSH:

* OIUCBIBATh CBOICTBA TBEPBIX, )KUJKUX, FA3000pa3HBIX BELIECTB, BBIACISSA UX CYIIECTBEHHbIE PU3HAKH;

* XapaKTepU30BaTh BEUIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBATH IPUUYUHHO-CIICICTBEHHBIE CBSA3U MEXKIY TaHHBIMU
XapaKTepUCTUKaMH BEIIEeCTBA;

* PacCKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKUX MOHATHH «aTOM», «MOJEKYIa», «XUMHUYECKUN DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE
BEIIECTBOY, «BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CHCTEMY XUMUMU;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbIO XUMUYECKUX (POPMYIT U CYIIHOCTh XUMUYECKUX PEAKIIHI C MOMOIIBI0O XUMHUYECKUX
YPaBHEHUI;

* BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB, a TAK)KE MACCOBYIO JOJI0 XUMUYECKOTO AJIEMEHTA B COSAMH CHUSIX IS
OIICHKH UX MPAKTUYECKOM 3HAYUMOCTH;

* CPaBHUBATH I10 COCTABY OKCUbl, OCHOBAHMS, KUCIIOTHI, COJIH;

* KIaccu(UIMPOBATh OKCUIBI M OCHOBAHUS IO CBOMCTBAaM, KHCIIOTHI M COJIU IO COCTaBY;

¢ ITIOJIb30BATHCA J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM 1 XUMHYIECKOMN HOCYI[Oﬁ;
¢ IPOBOAWUTL HECJIOXHBIC XUMHUUYCCKUC OIBITHI U Ha6J'IIO,Z[eHI/I$I 3a U3MEHEHUSIMH CBOMCTB BEIIECTB B nmponecce ux HpeBpaHleHHﬁ; CO6JHOI[8.TB
IpaBHJIa TCXHUKHU 0€30ITaCHOCTH IIpu IMPOBCACHNUN Ha6J'IIOI[eHI/II71 " OIIBITOB,



* pa3IuYaTh HKCIEPUMEHTAIBHO KHCIOTHI U IIENOUH, MOJIb3YACh HHIAMKATOPAMU; OCO3HABATh HEOOXOMMOCTh COOIIOIeH s Mep 0€301acHOCTH MPH
oOpalIeHny ¢ KUCIOTaMH U IIEI0YaMHu.

* pacKpbIBaTh CMBICH NEpHoanUecKoro 3akona J[. . Menneneesa;

* ONUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO (DOPMY NEPUOTUIECKON CUCTEMBl XUMUYECKHUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP U paCHpEE/IEHUE Yncia JIEKTPOHOB 10 3JEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX
IIEPHOJIOB NEPHOJNUECKON CUCTEMBI, a TAK)KE KaJIusl M KaJIbLUs;

* pa3au4aTh BUJIbl XUMHUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEGHTHYIO HENOJIIPHYIO U METAJUIMUYECKYIO;

* 1300pakaTh JIEKTPOHHO-HOHHBIE (JOPMYITBI BEIIECTB, 00pa30BaHHBIX XUMHUUECKUMH CBSI3SIMHU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHMSI UX KPUCTAIIIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XMMHMUYECKUE AIEMEHThl U MX COECIUHEHHUS Ha OCHOBE IOJIOXKEHMS 3JIEMEHTOB B NEPUOJUYECKON CHUCTEME M OCOOEHHOCTEH
CTPOEHUS UX AaTOMOB;

* XapaKTepU30BaTh HAYyYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHE MEPHOJUUYECKOr0 3aKOHA U NEPUOJAMYECKON CHCTEMbl XMMHUYECKHX 3JIEMEHTOB
. 1. Menaeneena;

* OOBSCHATH CYThb XMMHUYECKHUX MPOLECCOB U X MPUHIIUIHAIBHOE OTINYHE OT (PU3HUECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIMIA;

* YCTaHABJIMBATh MPUHAJJIEKHOCTh XUMUYECKON peaKuy K ONpeAeIéHHOMY THILY [0 OJHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO yucity u
COCTaBY HCXOJHBIX BELIECTB W MPOJYKTOB pEaKIHMH (peaklUuu COEAUHEHHMsS, Pa3JIOKEHUs, 3aMelleHUs U oOMeHa); 2) MO BBIIEICHUIO WIH
MOTJIOLIEHUIO TEIJIOThl (peaklUy SK30TEPMHUECKHE M SHIAOTEPMHUYECKHE); 3) MO H3MEHEHHIO CTENeHEH OKUCICHHUS XUMHYECKUX 3JIEMEHTOB
(peakiuu OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC); 4) 10 00paTMMOCTH Tpoliecca (Peakiiui 00paTUMbIe U HEOOpaTUMBbIE);

* COCTaBJIATh YPaBHEHUS JIEKTPOJIMTUYECKON AMCCOLMAIMU KHUCJIOT, LIEJOYeH, COJIeH; MOJIHbIe U COKpAlEHHbIE MOHHBIE YPAaBHEHMs peakiHii
oOMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI;

* IPOrHO3UPOBATh MPOJIYKTbl XUMHUYECKUX peakuui Mo QopMmynam/Ha3BaHMSAM MCXOJHBIX BELIECTB; OINpPEENATh HCXOJHBIE BEIIECTBA IO
dhopmynam/Ha3BaHUSIM TPOTYKTOB PEaKIINU;

* COCTaBJIATh YPaBHEHUS PEAKLUH, COOTBETCTBYIOILUX IOCIEA0BATENBHOCTH («LEMOYKe») MPEBPAIleHNH HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX
KJIaCCOB;

* BBISIBJIATD B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEIILCTBYIOLINE O MPOTEKAHMHM XUMUYECKOH peakLuy;

* IPUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

* OIIPEJENATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIIOT U I1e104el 0 U3MEHEHUIO OKPACKU MHUKATOPOB;

* IPOBOAUTH KAUECTBEHHbIE PEaKIMH, OATBEPKIAIONINE HAJTMUUE B BOJHBIX PACTBOPAX BEILECTB OT/AEIbHBIX HOHOB

* ONPEAETATh MPUHAUIEKHOCTh HEOPraHMUYECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIIIT: METAJIJIbl U HEMETaJIbl, OKCHJIbl, OCHOBAHMUS,
KHCJIOTBI, COJIM;

* COCTaBIATH (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* OINIPEAEIATH BAJIGHTHOCTD U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPIraHUYECKUX COEANHEHHUH MO BAJIEHTHOCTSIM M CTENEHSAM OKHCIIEHHS 3JIEMEHTOB, a TaKXkKe 3apsAaM HOHOB, YKa3aHHBIM
B TabJMIle PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3MYECKUX M XMMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METANJIOB M HEMETAUIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHbIX 3JIEMEHTAaMH BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMHUECKHE CBOICTBA, XapaKTepHBIE ISl TPYIII OKCHAOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIIME XUMUUECKUE CBOICTBA, XapaKTEpHbIE /ISl KaXKIOTO U3 KJIACCOB HEOPTaHWYECKUX BEIIECTB: KUCIIOT, OCHOBAHUI, COJIEH;

* IPUBOAUTDH IPUMEPHI peaKlui, MTOATBEPKAAIOIINX XMMUUECKUE CBOMCTBA HEOPTaHMUECKUX BEILIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;
* OIIPEAEIATH BEIIECTBO-OKUCIUTEIND U BELIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUSX;

* COCTaBIISITh OKHCIUTEIHHO-BOCCTAHOBUTENbHBIHN OalaHC (111 M3yYEHHBIX PEaKIHii) O MPEIOKEHHBIM CXeMaM PeaKLnii;

* POBOJAUTH JIAOOPATOPHBIE OTIBITHI, OITBEPKAAIOIINE XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BEIIECTB;

BI)IHyCKHI/IK MOJYIUT BOSMOKHOCTD HAYIUTLCSH:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU;

* 0CO3HABaTh HEOOXOMMOCTH COOJIIOICHUS TIPABUJI SKOJIOTUIECKH OE301IaCHOTO MOBEICHUS B OKPYKAIOIIEH MPUPOTHON Cpeie;

¢ IIOHUMAaTh CMBICJI U H€06XOI[I/IMOCTI> CO6JHOI[GHI/I$I HpGZIHHC&HHfI, npeajiara€MbiX B MHCTPYKIHAX 1O UCITIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMHUHU U [P.,

®* UCIIOJBb30BAaTh HpI/IO6p€TéHHI>I€ KITFOUYEBBIC KOMIICTCHTHOCTH IIPH BBIMMOJIHCHUH HCCIICA0BATCIBCKUX MMPOCKTOB IO U3YUCHUIO CBOfICTB, crnoco0oB
MOJTYYCHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSI CPEACTBA YCTHOM M MMCbMEHHONM KOMMYHUKAIIMU IpU paboTe ¢ TeKCTaMHU ydeOHHKa
U JIOTIOJHUTENFHOW JUTEepaTypol, CIpaBOYHBIMU TaOJHUIIAMH, MPOSBISATH TOTOBHOCTh K YBAXKEHHUIO WHOW TOYKM 3pEHHUS NPH OOCYKICHHUH
pe3ynbTaTOB BHITIOJHEHHON pabOTHI;

* 00BEKTUBHO OIICHUBATH I/IH(l)OpMaI_[I/IIO 0 BCHIECCTBAX M XHMHNYECKHUX ITpOHECCaX, KPUTUUCCKHU OTHOCHUTHCA K HCCB}IOH&y‘IHOﬁ I/IH(i)OpMaHI/II/I,
HEI00POCOBECTHOM peKJIaMe, KacaroIIeicsl UCIIOIb30BaHMS PA3IMUHBIX BEIIECTB.

¢ OCO3HAaBaTh 3HAYCHHUE TCOPETUICCKUX 3HAHUH JIIsA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIIOBCKA,

* OINUCBHIBATh U3Y4YE€HHbIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JOTMKY CUCTEMHOI'0 aHalln3a;

* IPUMEHATh 3HAHHUSI O 3aKOHOMEPHOCTSIX NEPUOJUYECKOM CHUCTEMbl XHMUYECKUX DJIEMEHTOB JUIs OOBSCHEHUS M NPEIBUICHHS CBOICTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh UH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIIyOJIeHUsl 3HaAHUI 00 MCTOPUU CTAHOBJICHUS XMMUYECKOHN HayKH, €€ OCHOBHBIX
MOHATHH, MEPHUOIUYECKOr0 3aKOHA KaK OJIHOTO M3 BaKHEUIINX 3aKOHOB MPUPO/IBL, @ TAK)KE O COBPEMEHHBIX IOCTHKEHUAX HAYKU U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUS [0 COKPAILIEHHBIM HOHHBIM YPaBHEHHSIM;

* IPUBOAUTDH IPUMEPHI PEAKIINil, TOATBEPKIAIOIIUX CYIIIECTBOBAHHE B3aMOCBS3U MEK/Ty OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3JACHCTBHS PA3IMUHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKOM PeaKIuy;

* POTHO3UPOBATH PE3YNIbTATHI BO3ACHCTBUSI Pa3IMUHBIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS.

* POTHO3UPOBATh XMMHUYECKHE CBOICTBA BEUIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHbBIE WM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUYETOM CTENEHEH OKUCICHHUS
AJIEMEHTOB, BXOJSIIUX B €70 COCTaB;

* BBISIBJISITH CYHIECTBOBaHME F€HETUYECKOI B3aUMOCBSI3U MEKTy BEIIECTBAMHU B PsiIy: MPOCTOE BEIIECTBO — OKCHJI — THJIPOKCH]I — COJIb;

* OpraHU30BbIBATh, IPOBOJIUTh YYEHUUECKUE MTPOEKTHI MO UCCIIEI0BAHUIO CBOMCTB BELIECTB, UMEIOLNX BaXKHOE MPAKTUYECKOE 3HAYCHUE.

MeranpeaMerHsble:

YMEHHUE CaMOCTOSATENILHO ONPEIEATh LIeTd CBOEr0 00yueHHsl, CTaBUTh U (POpMyIHpoBaTh A ceOs HOBbIE 3aJaud B yué€Oe M MO3HaBaTEJIbHOU
JEATEIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH ITO3HABATEILHOM JCATEIBHOCTH;

YMEHHUE CaMOCTOSITEIbHO IUIAHUPOBATh MYTH JOCTMXKEHUS 1LIeJel, B TOM YHCIe aJbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hanbojee dPPeKTUBHBIE
crocoOBbI peleHus y4eOHBIX U MMO3HABaTEIbHBIX 33/1a4;

YMEHUE COOTHOCUTH CBOM JEHCTBHs C IUIAHUPYEMBIMHU PE3YJIBTATaAMM, OCYILECTBIATh KOHTPOJIb CBOEH NEATEIBHOCTU B IPOLECCE JTOCTUKEHUS



pe3yibTara, ONpeaessTh CIIOCO0b! JEHCTBUI B paMKaX MPEUI0KEHHBIX YCIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBHUU C
MU3MEHSIOIIEUCS CUTYallUEH;

yYMEHHUE OIICHUBATH NMPABHIIHOCTH BBHITIOJIHEHUS YUeOHOH 3a/1a4i, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

BJIaJICHE OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, MPUHATHS PELICHUH W OCYIIECTBJICHUS OCO3HAHHOTO BBIOOpa B Y4eOHOW M TO3HABaTEIbHOU
JEATENBHOCTH;

YMEHHUE ONPEACIATh MOHATHSA, CO3AaBaTh 000OIICHNS, YCTaHABIMBATh aHAIOTUH, KIAaCCH(PHUIHUPOBATh, CAMOCTOSTEILHO BHIOMpPATh OCHOBAHUS U
KPUTEPUH JUIS KJIAacCHU(DMKALMKU, YCTaHABIMBATh INPUYMHHO-CICACTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKOE pACCYXKICHHE, YMO3AKIIOYCHUE
(MHIYKTUBHOE, IEAYKTUBHOE U [10 AaHAJIIOTUH) U JIENATh BBIBObL;

YMEHHE CO3/1aBaTh, IPUMEHATH U IPEOOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJIEJIM U CXEMBbI Ul PEIICHUs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;
YMEHHE OpPraHU30BbIBATH YU€OHOE COTPYAHUUYECTBO M COBMECTHYIO AESTENBHOCTh C YUUTEIEM U CBEPCTHUKaMU; paboTaThb MHJIMBUIYAIbHO U B
IpyIIe: HaXoAUTh 00llee pelieHre U pa3peuiaTb KOHQIIMKTBI Ha OCHOBE COTJIACOBAHMSI MO3ULUN M y4€Ta HHTEPECOB; (POPMYINPOBATh,
apryMEHTUPOBATh U OTCTaNBATh CBOE MHEHMUE;

YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBHH C 3a/1a4€ii KOMMYHUKAIIMM U1 BBIPAXKEHUSI CBOMX YyBCTB, MBICIIEH U
MOTPEOHOCTEN; TIIITAHUPOBAHUS M PETYIISIIMN CBOCH JIeATEILHOCTH; BIaICHUE YCTHOM M MUCHhbMEHHOUN pedbl0, MOHOJIOTMYECKON KOHTEKCTHOM
peublo;

(bopMHpOBaHKE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

(dhopMHUpOBaHHE U PA3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHUE IPUMEHSTh €r0 B I03HABATEIbHON, KOMMYHUKaTUBHOM, COIIMAIbHON MPAKTHKE U
npohecCHOHATBHON OPUCHTAIIHH.

JINYHOCTHBIE:

B IICHHOCTHO-OPUEHTAIIMOHHOM chepe — JyBCTBO TOPIOCTH 33 POCCUHUCKYI0O XUMHUUYECKYIO HayKy, TYMaHU3M, OTHOIIIEHUE K TPYIY,
1IETIEYCTPEMIICHHOCTb;

(dhopmMupoBaHHE IICHHOCTH 3/I0POBOTO M 0€301MacCHOT0 00pa3a KU3HU; YCBOCHHE TIPABIII MHIUBHIYAIBHOTO M KOJIJIEKTUBHOTO 0€301MacHOTO
MOBEJICHUS B UPE3BBIUAWHBIX CUTYAIUAX, YTPOXKAIOIINX )KHU3HU U 3JI0POBBIO JTHOJICH;

B TPYZI0BOH chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHEHIIIel 00pa30BaTeIbHON TPACKTOPHUH;

B MO3HABATEIbHOUN (KOTHUTUBHOM, HHTEIUICKTYaJIbHON) chepe — YMEHHE YIPaBISATh CBOCH IMO3HABATEIILHON JIEATEIbHOCTBIO.
(hopMUPOBAHKE OCHOB IKOJIOTHIECKOUN KYJIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO MBIIIJICHHUS, PA3BUTHE OTIHITA
9KOJIOTHYECKHA OPUEHTUPOBAHHOM pehIeKCUBHO-OIICHOYHOW U IPAKTHYECKOH IeATEIbHOCTH B )KU3HEHHBIX CUTYAIUsX;

COAEPKAHUE YYEBHOI'O IIPEJIMETA , KYPCA "XUMMS 9 knacce"



BBenenue. O0masi XapakTepUCTHKA XMMUYECKHX 3JIEMEHTOB M XuMn4ecKux peakuuid. [lepnonnyecknii 3axkon u Ilepuoanyeckas cucrema
xumuueckux 3jaemMenToB JI. M. MenaeneeBa (10 4)

XapakTtepucTuka JJIEeMEeHTa 1o ero mnosoxeHuto B Ilepumonnueckoin cucreme xumuueckux siemeHToB [[. M. MenpaeneeBa. CBolcTBa OKCHIOB, KHCIOT,
OCHOBAHHUU M COJIEH B CBETE TECOPUU DJICKTPOJIUTHUECKON TMCCOIHUAIIMN U OKUCIICHHS-BOCCTaHOBJICHUS. [IoHITHE O TIEpeXOAHBIX JIeMeHTax. AM(POTEPHOCTb.
I'eneTndeckuit psa nepexogHoro ieMeHrta. Ilepuonnueckuii 3akoH U Ilepuoguueckas cucrtema xumudeckux emeHToB . M. MenneneeBa. Xumnueckas
OpraHu3alusl KUBOW M HEKUBOW MPHUPOJbl. XUMHUYECKUH COCTAB Spa, MAHTHM M 3€MHON KOpbl. XMMHYECKHE DJIEMEHTHl B KIIETKaX >KMBBIX OPraHH3MOB.
Makpo- u mMukposnemMeHnTsl. O000IIeHNEe CBEIEHNI 0 XUMUYECKUX peakuusx. Kimaccupukanus XMMUYECKUX PEAKIUi M0 pa3IudYHbIM MpPU3HAKAM: «UUCIO U
COCTaB pearupymiux U 00pa3yIIINXCS BEIIECTB», «TEMIOBOM 3(PQEKT», «HAMpPaBICHHE», «U3MEHEHHE CTETCHEH OKHCICHUS DSJIEMEHTOB, OO0pa3yIOIINX
pearupyrone BeniecTBa», «da3a», «UCHOJIb30BaHWE KaTaiau3aropa». [IOHATHE O CKOpOCTH XUMHUYECKOW peakuuu. DakTopbl, BIUSIONIHE HA CKOPOCTh
XUMHUECKUX peakuuid. KaranuzaTopsl u karanu3. UHrHOUTOPH. AHTHOKCUAAHTHI.

JdemoHcTpaumnu.

Paznmunste popmer tabmumer J. . MengeneeBa. Mojienn atoMoB 351eMeHTOB 1—3-T0 mepuoioB. Mojens CTpOeHUsT 3eMHOTO Imapa (MOTepevHbIi pas3pes).
3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAKIMH OT TMPHUPOJbI PEarnpyrolIuX BEMIECTB. 3aBHUCHUMOCTh CKOPOCTH XMMHYECKOW pEakuu OT KOHIECHTPAIUH
pearupyronMx BEMIECTB. 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEeakIWH OT IUIOMIAJd COMPUKOCHOBEHUS PEarupylolnX BEMIECTB («KUTISIIIHA CIOW»).
3aBHUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIMU OT TEMIIEPATYPhI PEAarupyroMMNX BelecTB. [ OMOTeHHBIN ¥ T€TEPOreHHbIN KaTanu3bl. DepMEHTAaTUBHBI M KaTaJlu3.
Nurubuposanue.

JlaGopaTopHbIe ONbITHI.

1. TlonmydyeHue TUAPOKCUIA I[IMHKA M HUCCIIEIOBAHUE €ro CBOMCTB. 2.MonenupoBanue noctpoeHus llepuoandeckoid cuctembl xuMuueckux snemMeHToB [1. U.
MenneneeBa. 3. 3amenieHue xeine3oM Meau B pactBope cynbdara meau (II). 4. 3aBUCUMOCTD CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPUPOJIBI PEarupyrOIIuX
BEILIECTB HA IPUMEPE B3aUMOAEUCTBUS KUCIOT C METAJUIAMHU.

13. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaKIMu OT KOHUEHTPAIMU PEAarupyrolliux BEHIECTB Ha NPUMEPE B3aUMOJCUCTBUS LMHKA C COJIIHOW KHUCIOTOU
pPa3IMYHON KOHUEHTpPALIH.

14. 3aBUCHMOCTh CKOPOCTHM XUMHUYECKOW pPEaKIHH OT IUIOIIATM COMPUKOCHOBEHHUS pEarupymrollux BemecTB. /. MojaenupoBaHUE «KHUIALIETO clios». 8.
3aBUCUMOCTh CKOPOCTH XMMUYECKOUW PEeaKIMK OT TeMIIepaTyphl pearupyoilux BeUeCTB Ha MpuMepe B3auMoaerctBus okcuaa menu (II) ¢ pacteopom cepHoit
KHUCITIOTBI pa3NU4HON Temrepatypbl. 9. Pa3noxenue nepokcuaa Bojaopoja ¢ momouipio okcuaa mapranma (IV) u karanasel. 10. OOHapyxeHHe KaTanasbl B
HEKOTOPBIX MUILEBHIX MpoaykTax. 11. MHrubupoBanue B3anMoAeCTBUS KUCIOT C METAIJIaMH YPOTPOITUHOM.

Tema 1. Meraunl (14 )

[Tonoxenue metamioB B [lepuonnueckoii cucreme xumuieckux 3neMeHToB /. . MenneneeBa. Meramnueckass KpUCTAJUIMYECKasl pEelIETKa M METalInyecKast
XUMHueckas cBs3b. O0mue ¢uznueckue cBoiicTBa meramuioB. CIiaBbl, UX CBOWCTBA M 3HaYeHHE. XMMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBHTENEH, a
TaKk)Ke B CBETE WX MOJOXKEHUS B DIEKTPOXUMHUYECKOM Py HampsikeHHi metamioB. Kopposus merannoB u cmocoObl 0OopbOBI ¢ Heil. MeTaibl B MpUpOJeE.
OOmu1re cnocoObl UX MOTYYEHHUS.

OO0masi XapaKkTepUCTHKA IIeJOYHBIX MeTa/LuI0B. Mertamnsl B mpupoze. Obmme crnocodbl ux momydeHus. Ctpoenue atomoB. lllemounsie meramnbr —
MPOCThIE BelIecTBAa. BaxHeWIne coeluHEHUs IMIEIOYHBIX METaNIOB — OKCHJbI, TUAPOKCHIBI U COJIM (XJIOPHIBI, KapOOHATHI, Cynb(haThl, HUTPATHI), HUX
CBOICTBa U MPUMEHEHNE B HAPOHOM X03siicTBe. KanuiiHbie ynoOpeHusl.

OO0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHOI noarpynmnsl |1 rpynmnsi.



Crpoenune atoMoB. ll{enouHo3eMenbHble METaJIIbl — IIPOCTHIE BELECTBA. BakHeWIne coeAMHEHNS LIEI0YHO3EMEIbHBIX METAJUIOB — OKCH/Ibl, THJIPOKCH/IBI U
COJH (XJIOpHIbL, KapOOHATHI, HUTPATHI, Cyb(aTel, (hocdarel), NX CBOWCTBA U IPUMEHEHNE B HAPOJIHOM XO3SIHCTBE.
ANIOMUHMH.
Ctpoenne aroma, pu3nuecKkre ¥ XUMUYECKHE CBOMCTBA MpoCcTOro BemiecTBa. CoeMHEHHs aFOMUHHS — OKCHJ M THAPOKCHI, UX aM(OTEpHBIN XapakTep.
Baxneiimme conu anmomunus. [Ipumenenne antoMUHAS U €ro COSAMHEHU .
Keaeso.
Ctpoenue atoma, Gu3MUecKye 1 XMMUYECKHe CBOHCTBA MPOCTOro BemecTsa. I'eneTmdeckue pasl Fe'? u Fe
Baxkneitmune conu jxenesza. 3HaUCHHE JKeJle3a U €ro COSAMHEHUH I IPUPOIBI U HAPOIHOTO XO35HUCTBA.
JeMoHCcTpanum.
OO0pa31pl MET0YHBIX U IIET0YHO3EMENbHBIX MeTayuioB. O0pa3iel crutaBoB. B3anmMozelicTBre HaTpus, JUTHS U KaJblUs ¢ BoJOW. B3anmoneiicTBue Hatpus u
MarHusi ¢ KUcIopoaoM. B3aanumoieiictBrue MeTaioB ¢ Hemetaiuiamu. [lonyuenne ruapokcumos xenesa (I11) u (111).
JlabopaTopHbIe ONBITHI.
12. BzaumozelicTBHE PAaCTBOPOB KHUCIOT W coljiel ¢ meramiamu. 13. O3HakomiieHHWe ¢ pyldamu skene3a. 14. OkpamiMBaHHE IJIAMEHH COJSIMH IIEITOYHBIX
MeTtauioB. 15. BzaumoelictBrue kanbius ¢ Bogou. 16.Ilomydenne ruipokcuaa Kaablus U UCCIIEI0BAHUE €TO CBOMCTB.
9. TlomydyeHwe TUAPOKCHIA ATIOMHHHS W WCCIIEOBaHHWE ero cBoicTB. 18. B3ammopeiicTBue sxene3a ¢ coystHOM kucimotoi. 19. IMomydeHwe TruapoKCHIOB
xenesa (1) u (II1) u u3yyeHne ux CBOMCTB.
Tema 2. IIpakTukym 1. CBoiicTBa MeTa/LI0B U HX coequHeHmii (2 4)?
*  OcyniecTBIICHUE LIETTIOYKN XUMUYECKUX MpeBpamieHuid. 2. [loimyyeHrue u cBOMCTBa COEAMHEHUM METAIIOB. 3. Penienne KkcrepruMeHTaabHbIX 3a/1a4 Ha
pacro3HaBaHuE U MOJYyYEHUE COCTUHEHNI METaJUIOB.
1 [Ipu AByX4acOBOM IUIAHUPOBAHUH TTPOBOJIUTCS TOJIBKO MTpaKkTUUecKass padora 3

+3

Tema 3. HemeTawanl (25 4)

OO0mas xapakTepuCTHKa HeMeTauoB: nosoxenue B [leproanueckoit cucreme xumuueckux snemeHtoB [I. M. MenneneeBa,0c00€HHOCTH CTPOCHHSI aTOMOB,
anekrpoorpunarensHocts (D0) kakMepa «HeMeTamu4HocTH», psaa 0. Kpucraminueckoe CTpO€HHE HEMETAIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHS.
duznyeckue cBOWCTBAa HeMeTaIIOB. OTHOCUTENBHOCTh MOHATUH «METaD» U «HEMETaJL».

Bopopoa.llonoxenne Bomopoaa B Ilepuoanueckoit cucreme xumuueckux snemeHtoB [I. WM. MenneneeBa. CtpoeHue atomMa U MoOJeKyibl. Duznueckue u
XMUMHYECKHE CBOMCTBA BOJIOPO/IA, €T0 MOJTy4YeHHE U IPUMEHEHUE.

Bona.

Crpoenue moinekynsl. Bomopoanas xumuueckas cBs3b. Ousnueckue CBOMCTBA BOJbL. AHOMAIUM CBOWCTB BOABL. [ HapoduibHbie U ruaApoQoOHbIE BeEIlecTBa.
Xumuueckue cBorcTBa BoAbl. KpyroBopoT Boabl B mpupoje. Bomoouuctka. Asparust Bojsl. beitoBeie GuibTpsl. MuHepanbHble BOJBL. JUCTUILITUPO BaHHAS
BO/JIa, €€ TIOJYyYEHHE U IPUMEHEHHUE.

O0mas xapakTepuCTHKA raJoreHoB.

Crpoenune atoMoB. IIpocThie BelecTBa 1 OCHOBHBIE COEAMHEHNS TAJIOTEHOB, UX CBOMCTBA.

Kpartkue cBenenus o xiope, 6pome, prope u ioae. [IpuMeHeHne TajgoreHoB U UX COeAMHEHHUH B HApOJHOM XO35HCTBeE.

Cepa.

Ctpoenue atoma, ajlIOTPOTHS, CBOMCTBA M NMpuMeHeHHe pomOudeckoi cepbl. Okeuabl cepbl (I1V) u (VI), ux momydenue, cBoiictBa u npumeHeHue. CepHas
KHCJIOTA U €€ COJIM, UX IPUMEHEHHUE B HAPOJHOM X03sHicTBE. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

A3or.



CrpoeHue atoMa M MOJIEKYJIbI, CBOMCTBA MPOCTOIO BellecTBa. AMMMAK, CTPOEHUE, CBOMCTBA, MOJydeHHUE U npuMeHeHne. Cojli aMMOHUS, UX CBOMCTBA U
npumenenue. Okcunt azota (I11) u (1V).

A30THas KACIIOTA, €€ CBOMCTBA M TpUMEHeHHe. HUTpaThl 1 HUTPUTHI, TpoOIIeMa X COAEPIKaHMs B CEIbCKOXO3HCTBEHHOM MPOAYKIIMU. A30THBIE yI0OpEHUS.
Dochop.

CtpoeHue aroma, ajuIOTPOIHs, CBOMCTBAa Oeyoro u KpacHoro ¢ocdopa, ux npumeHenune. OCHOBHbIe coenuHeHus: okcua pocdopa (V) u oprodocdopHast
kucnota, pocdarel. DochopHbie yroOpeHUS.

Yriaepoa.

Ctpoenwue aToma, aJlIOTPOIHUS, CBOicTBa Moaudukanuii, npumenenue. Oxcuapl yraepoaa (II) u (IV), ux croiicta u npumenenue. KapOoHaThl: KaJbIUT, CO/A,
MOTAlll, X 3HaYeHHE B IPUPOJE U )KU3HHU YEIOBEKA.

Kpemnuuii.

CtpoeHue atoMa, KpUCTAIMYECKUN KpeMHHH, ero cBoiicTBa U npumenenune. Oxcnp kpemuus (IV), ero mpupoansie pazHOBUAHOCTH. CHIMKATBHL 3HAYCHUE
COCIMHEHUI KPEMHUS B )KUBOM U HEXKUBOM npupojie. [loHsATrHe 0 CHIIMKaTHOW MPOMBIIIIIIEHHOCTH.

JdemoHcTpaumnu.

OO6pas31ibl rajJoreHoB — IMPOCTHIX BellecTB. B3anumoieiicTBie rajloreHoB ¢ HaTpUeM, ¢ alloMUHHEM. BeiTecHeHHe xiopoMm OpoMa WM MOJla U3 PACTBOPOB UX
conei. BzaumonencTBre cepbl ¢ METaJUIaMH, BOJIOPOJIOM M KUCIOPOJAOM. B3anmoaeicTBHe KOHIIEHTPUPOBAHHOW a30THOWM KHUCIOTHI ¢ Menbto. [lornomenue
yIJeM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHne Meau U3 ee okcuaa yriem. O0pasibl NpUPOAHBIX COETUHEHHN Xiopa, cepbl, Gocdopa, yriepona,
kpeMHns. OOpa3ipl BAXKHEHIIIUX I HAPOTHOTO X035HCTBA Cyab(paToB, HUTPATOB, KApOOHATOB, (pochaToB. OOpa3Ilbl CTEKIA, KEPAMHUKH, IIEMEHTA.
JlaGopaTopHbIe ONBITHI.

20. I[Tonyuyenne u pacno3HaBanue Bojopoaa. 21. MccnenoBaHnue MOBEPXHOCTHOTO HATSDKEHHUs BOAbl. 22.PacTBOpeHMe mepmMaHraHata Kajius WM MEIHOTO
Kymopoca B Boje. 23. ['maparamus 06e3BoskenHoro cynbdara meau (11). 24. 3rotoBiieHne rUmcoBOro OTIeYaTKa.

25. O3HaKOMJICHHE C KOJUIEKIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMJIEHHE C COCTaBOM MHHEPaJbHOM BOJbI. 27. KauecTBeHHast peakiiusi Ha TaJOreHUA-HOHBI.
28. Tlosyuenue u pacno3HaBaHue kuciopona. 29. I'opeHue cepsl Ha Bo3ayxe U B kuciopoje. 30.CoiicTBa pa30aBieHHON cepHON KUCIOTHL. 31. M3yuenue
cBolicTB ammuaka. 32. PacrosnaBanue cojeii ammonHus. 33. CBoiicTBa pa30aBICHHONW a30THOM KUCIOTHL. 34. B3aummoelcTBue KOHIIEHTPHUPOBAHHON a30THOM
KHCJIOTHI ¢ Meaplo. 35. ['openue docdopa Ha Bozmyxe u B kuciopone. 36. PacroznaBanue docdaron. 37. ['openue yris B kuciopone. 38. Ilomydyenue
YTOJILHOM KHUCIIOTHI U M3ydeHHe ee CBOMCTB. 39. Ilepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznosxenue ruapokapOonara Hatpus. 41. [Tonydyenne KpeMHEBOM KUCIOTHI M U3y4EHUE €€ CBONCTB.

Tema 4. IlpakTukym 2. CBoiicTBa coeauHenuii Hemera/wLioB (3 u)?

1. Pemenne skcniepuMeHTaNbHbBIX 3a7au 1o Teme «lloarpynmna ranoreHoBy». 2. Pemnienue skcnepuMeHTaNbHBIX 3a7ad no Teme «lloarpynma kuciopoga». 3.
Pemenne sxcnepuMeHTanbHbIX 3a1a4 1o Teme «lloarpymnmna azoray. 4. Penienue skcrepuMeHTanbHbIX 3a1a4 1o teme «lloarpynmna yrnepona». 5. [lonyuenue,
coOupaHHe U pacro3HaBaHUE T'a30B.

Tema 5. O0001meHne 3HAHMI IO XUMHUH 32 KYPC OCHOBHOMH 1IKO0JbI. (10 1)

[lepuoanueckuii 3akon u Ilepuoanueckas cucrema xumuueckux nemeHToB . 1. MenneneeBa. @u3nueckuil CMbICI MOPSAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
MEepUOJa U TPYMIbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B NMEPHOJIaX U TPYIIAX B CBETE MPEJICTABICHUN O CTPOCHUU aTOMOB
JJIEMEHTOB.

3HaueHUe IEPUOJUYECKOrO 3aKOHA. Buapl XMMUYECKMX CBSI3€H M THUIIBl KPUCTANIMYECKMX pEIIETOK. B3anMOCBsA3b CTpPOEHUS M CBOWMCTB BELIECTB.
Knaccudukaruss XUMHUECKUX PEAKIMi MO pa3UYHbIM MpU3HAKaM (YHUCIO U COCTaB Pearupyroilux U oOpa3yroIIUXcs BEHIECTB; HAIMYUE TPAHUIIBI pa3jierna



¢a3; TermnoBoi AP QPeKT; U3MEHEHUE CTENEHEeW OKUCICHHS aTOMOB; UCIIOJIb30BaHNE KaTalM3aTOpa; HalpaBieHne mpoTekanus). CKOPOCTh XUMHU YECKUX PEaKIIUi
1 daxTophl, BIUsIOmKE Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIMNA U CIIOCOOBI CMEIICHUSI XMMUYECKOTO PaBHOBECHSI.

IIpocThie M cnoXHBIE BellecTBAa. MeTamibl M HEMETAUIbl. |'€HeTHYecKue psiibl MeTajula, HEMeTaula U NepexoJHoro Mmetaunaa. OKCHIbl U THIPOKCH]IBI
(ocHOBaHUSI, KUCIOTHI, aM(OTEpHBIE TUAPOKCUBI), coy. VX cocrtas, kimaccuukanus U oOImMe XMMUYECKHE CBOMCTBA B CBETE TE€OPHUH SJICKTPOIUTHUECKON
JUCCOLMALUN.

IToypouHoe miIaHUpPOBaHME

No | Temau Tun ypoka Hara DJIeMEeHTBI CO/IePKAHUSA Ilinanupyemblie pe3yJbTaThbl
n/ IIpeamerHbie MetanpeamerHbie Y'Y ][ JIMYHOCTHBI
. e YV
BBez{e}me. Oﬁmaﬂ XapPaKTEPUCTUKA XUMHUIECCKHUX JIEMEHTOB U XUMHUYCCKHUX peakum‘i. Hepno;mqecmlifl 3aKOH U epuoaniecKas CucreMa
xumMudeckux 3jieMeHToB /[.U. Menaeneena. (104.)

1. | Xapakrepucrtuka Beoaubiit nucrpyxrax no OT u Tb. Hayuamcs: XxapakTepu3oBaTh PeryasiTHBHbI€: CTaBAT y4eOHBIC DopMHUPYIOT
XUMHUECKOTO XapakrepucTika XHMH%CKO?[)CXQ XUMHUYECKHe d1eMeHThl 1-3 1o 3aJ1a4¥ Ha OCHOBE COOTHECEHHS TOrO, OTBETCTBEHHOE
SIIeMEHTA Ha ETIZM?\I;[S{;;;ZE;WGHM}O B neprozia 1o ux nonokermio [ICXD | 4TO yike UIBECTHO U YCBOEHO OTHOIITEHHE K

o ’ J.1. MeHnneneena. y4alumces, 1 TOro, 4ro emé YUEHUIO
OCHOBAHHH €TO JIeMOHCTPALKA: MOJICIIM ATOMOB Ionyuam 603moxcHocmy HEH3BECTHO
IIOJIOKCHU B aneMenTos 1-3 —ro neproion HayyumsCs: ONUCHIBATh M3yueHHble | Ilo3HaBaTeabHBIE:CAMOCTOSATEIBHO
[Tepuoauueckoit OOBEKTHI KaK CHCTEMBbI, IPHMEHSIA BBIACIAIOT ¥ GOPMYITUPYIOT
CHCTEME JIOTHIKY CHCTEMHOI'O aHaJh3a M03HABATEJIBHYIO 1IE/Ib
KomMmyHuKaTHBHBIE: HOPMYITHPYIOT
H' 1. Menzeneesa COOCTBEHHOE MHEHHUE U ITO3HILIHIO,
3aJal0T BOIIPOCHI, CTOSAT MOHATHBIE IS
HapTHepa TOHSTHUS
2- | CBoiicTBa OKCHIOB, XUMHYECKHE CBONCTBA OKCUIIOB, Hayuamcs: Ha3bIBaTh 00IIHE PerynsiTHBHBIE: CTaBAT yUeOHYIO ITposiBisiroT
4. | KHCJIOT, OCHOBAHHA U OCHOBAHHH , KUCJIOT, COJICH B CBETE XUMUYECKHUE CBOMCTBA KUCIOTHBIX, 3a7ia4y, ONpPEeAEsIoT YCTOHYMBBIN
o TEOpHH SICKTPOIUTHICCKOU OCHOBHBIX OKCHIOB, KHCIIOT, MOCJIE/I0BATENLHOCTh POMEXYTOYHBIX | Y4eOHO —
COJICH B CBCTC Teop?I/I AucConMalyHy 1 OKHCIICHHA - OCHOBAHUI U COJIEH C O3ULIUU LeJel ¢ y4eTOM KOHKPETHOIO [103HABATEJIbHbI
SIEKTPOIUTHICCKON BOCTAHOBJICHIA T3/1; IPUBOIUTH IPUMEPEI PE3YIBTaTa, COCTABIIIOT IUIAH U il uHTEpEC K
JUCCOIIMALNU U peakuuii, HOATBEPKAAIOIINX aJTrOpUTM AEUCTBUI HOBBIM
OKHUCJICHUSI- XHMHYECKHE CBOMCTBA: OKCHIIOB, IMo3naBaTeabHBIE: crocobam
BOCCTAHOBJIEHHUS KUCJIOT, OCHOBAaHUM, COeil; CaMOCTOSATEIBHO BBIIEIIIOT pelIeHus 3a1aq
ONPENETATh BEIECTBO — OKUCIUTENb | (OPMYIMPYIOT MO3HABATENHHYIO IIEITh,
1 BEIIECTBO —BOCCTAHOBUTEIIb B UCTIONB3Ys OOIINe TIPHEMBI PEIICHUS
OBP; 3amay
Tonyuam 803moarcHOCmb KommyHnukaTuBHbIe:
Hay4umbcs.: TPOrHO3UPOBATh KoHTpons 1 onieHKa JeldCcTBUI
CIIOCOOHOCTB BEIIECTBA NPOSIBIISTH napTHepa
OKHUCIIHTEIBHBIC WITH
BOCCTaHOBUTEIILHBIEC CBOMCTBA C
YYETOM CTENeHe! OKUCICHUS
9JIEMEHTOB, BXOJISIHX B €r0 COCTAB
5. | AMoTepHBIE OKCHIbI TMoHsTHE O MEPEXOIHBIX HIEMEHTAX. Hayuamcsa: xapakTepu3oBaTtb PeryasTuBHbIe: [MposnstoT




Y TUAPOKCHIBI AwmorepHOoCTs. ['eHETHYCCKNIT PN XuMHU4eckue cBoiicTBa ampoTepHbIX | [IpUHUMAIOT ¥ COXPaHAIOT YueOHYIO Jo0OpoxKenaTenb
HIEPEXOTHOT 0IEMEHTA. OKCHJIOB U THUAPOKCHIOB; 3a/1ady, YIUTBHIBAIOT BBICIECHHbBIE HOCTb,0T3bIBUNB
Jlad.onpit: 1.ITony4enue runpokcuaa UCIIOJIB30BaTh MPU XapaKTEPUCTUKE | YUUTENIEM OPUEHTHUPBI ACHCTBUS B OCTb, KaK
LIMHKA M UCCIICI0BAHHUE CrO CBOICTB BEILIECTB MOHATHE «aM(OTEepHOCTE», | HOBOM y4eOHOM Marepuale B MOHUMaHHEC

MIPOBOJUTE OIBITHI, COTPYIHHYECTBE C YyUUTEIIEM YYyBCTB
MOATBEP K TAIOIIIE XUMUIECKUE IlosnaBaTenbHBIE: JIPYTUXJIIOAEH U
cBoOlcTBa aM()OTEPHBIX OKCUIOB U CraBaT U GopMyNIUpyIOT IpodieMy COIepeKUBaHHE
THIPOKCHUJIOB; YpOKa, CaMOCTOSITENIFHO CO3Aal0T UM
THonyuam eozmosicHocmb aJITOPUTM JESTEIbHOCTH NIPH PEIICHUN
HAy4umuvCsi: 0CO3HABATh 3HAUECHHUE poOJIEMbI
TEOPETUYECKUX 3HAHUHN I KoMMmyHuKkaTHBHBIC:
MPAaKTUYECKOM 1eATENbHOCTH [IposBAIOT aKTUBHOCTH BO
YeJIoBeKa B3aMMOJICHCTBUY JUIsl PELICHUS

MO3HABATENIBHBIX U

KOMMYHHMKATHBHBIX 3a7a4(3a1al0T

BOITPOCHI, (POPMYIHPYIOT CBOU

3aTPyAHCHU, IpE€ajiararoT oMoOIIb B

COTPYIHUYECTBE)

6. IMepuoquueckuit Crpykrypa IICX3 JI.11. Menneneesa. Hayuamcsa: onuceBaTh U PeryisiTuBHbBIC: OnpenenstoT
39KOH H Ctpoenne atoMa. OuU3HYECKHit CMBICIT XapaKTepru30BaTh TaOINUHYIO ITnaHupyrOT CBOM ACHCTBHS B CBOIO JIMYHYIO
I TIIOPSIZIKOBOT0 HOMEpa, HoMepa nepuoaa, | gopmy [ICXD /.M. Menneneesa; COOTBETCTBHH C ITIOCTaBJIECHHON MIO3ULIUIO,

cproamecKasi HOMeEpa IpyIIbl XUMUYECKOr0 3JIEMCHTA | neytaTh YMO3AKIIIOUEHHS O XapakTepe | 3afadeil U yCIOBHSAMU €€ Peanu3alyu aJICKBAaTHYIO
cucremMa B IICXD JI.U. Menneneesa. [IpuanHbl | py3veHenns CBOHCTB XMMHUECKHX uQpepeHrpo

J1. 1. Menneneea B H3MEHEHMWs CBOHCTB XHMUECKHX 3JIEMEHTOB ¢ yBeNu4YeHueM 3apsanos | [lo3HaBaTelbHBIE: CTABST BaHHYIO

CBETE YUEHHUS 0 3);;1\;2;{;23“14 III;I;(H CHOaE;iI/lr}JIIz}::II;: ATOMHBIX SIIED. u Q)opl'vlynnpy}oT LEJH U ITPOOIIEMbI CaMOOLICHKY

CTPOCHHH aToMa norpynnax HCX? JLIL Mereneesa, Tonyuam 603moHcHOCb YPOKa; 0CO3HAHHO H IPOU3BOIBHO CBOI/IX6 yCIIEX0B
JlemoncTpamus: pasmiic Gopm! HAYUUMbCA, TIPUMEHSTD 3HAHHA O CTPOSIT B YCTHOHM U MUCBMEHHOU (opMe | B yuebe
TaOITHI] IEPHOANIECKON CHCTEMBI. 3aKOHOMEPHOCTSIX IIEPUOIUYCCKOM KoOMMVHHKATHBHDIE:

Jla0.onbIT: 2.MozaenupoBaHue CHCTEMBI XUMHUYECKUX DJIEMEHTOB y : .
noctpoerus Ileproamdeckoil cucteMsl JUIsl OOBSICHEHHUS U TIPEIIBUICHUS Branenme MOHOITOTHCCKON 1
J.U. Menneneesa CBOJHCTB KOHKPETHBIX BEIIECTB JIMAIIOrHIECKOH popMamHu peun

7. | XuMuueckas XuMHYECKasi OpraHu3alys KUBOU 1 Hayuamcsa: xapakTepu3oBaTh PeryasituBHblIe: paboTaTh 110 TUTAHY, DopMupoBaHue

OpraHu3aLsl KUBON HEXHUBOW MIPUPOJBI. XHMHHCCIfHﬁ XUMHUYECKHUM COCTaB KUBOU KIETKH; | HCIOIB3Ys CHIEHHAIbHO MoJo0paHHbIE | OTBETCTBEHHOTO
. COCTaB sJpa, MAHTHH ¥ 36MHOI KOPBL. | COCTaB sIpa, MAaHTUU 36MHOM KOPBL; | CPEICTBA. Y MEHHE OLCHHUTH CTEIICHb OTHOLIEHHUS K
1 HEXUBOU HPUPO/LBI XUMUYECKUE SIIEMEHTHI B KJIIETKaX Tonyuam sosmodrcnocme ycIiexa MM HEYCIIexa CBOen YYEHUIO

JKUBBIX OpTaHU3MOB. Makpo- u
MHKPOAIIEMEHTHL.
Jdemoncrpaums:Mogens cTpoeHust
3eMHOTO IIapa B MOMEPEIHOM
paspese

Hay4umvcs: OOBSICHATH MHUP C TOYKH
3pE€HUA XUMHH

JIeATEbHOCTH
ITozHaBaTe/IbHbIE: AaHATH3UPOBATH,
CpaBHHBATH M 0000IATh U3yICHHBIC
noHsTHs. CTPOUTH JIOTHIECKOE
paccyXIeHne, BKIo4Yast yCTaHOBJICHHE
MPUYUHHO — CJIEICTBEHHBIX CBSI3EH.
[MpencTBnsaTh HHGOPMALNIO B BHE
pHCYyHKa

KoMMmyHuKaTHBHBIC:




OTcTanBaTh CBOIO TOUKY 3pEHUS,
MIPUBOANTH apTYMEHTBI, TIOITBEPIKAas
nx (akTamu

8. Kraccudukarust O06o00mIeHNE CBEACHNH 0 XUMHUYCCKUX | Hayuamcs: yCTaHABITUBATh PerynsiTuBnbie: Ornpenenstor
XHMHYECKUX PEaKLHii peaKuusx. Knaccmbn}caum NPHHAVIEKHOCTE XUMHYECKOH Beiapuraror Bepcum pemeHus 3 BHYTPEHHIOIO
XMMHUYECKHUX PEAKIM 110 Pa3IniyHbIM | peaknuy K ONpeneIEHHOMY THITY IO | MpoOJIeMbI, 0CO3HABATh KOHEYHBIH TIO3UIIHIO
TO pasIHiHBIM OCHOBaHUSIM: OJTHOMY M3 KJ1acCH(UKAIMOHHBIX pe3ysbTar 00yJaroIuxcst
OCHOBaHHAM COCTaBY U YHCIY PEArUPYIOIIHX U TPH3HAKOB: 1) 1O YHCITY U COCTABY Ha ypOBHE
00pa3yromuxcs BENECTB, TEIIOBOMY | MCXOJIHBIX BEIIECTB M MPOIYKTOB IMoznaBaTenbHbIE: TIOJIOKUTETHHOT
addexry, peakuuu (peakiuy COeTMHEHHS, BrI1OHMparoT OCHOBaHUsSI M KPUTEPUH JJIsl | O OTHOILIEHHS K
HAaIlpaBJICHUIO, I3MEHEHUIO CTEIIEHEH | pa3ioyKeHws1, 3aMellleHus U oOMeHa); | Kiaccudukanuu 00pa3oBaTeNbHO
OKHCJICHHS SJIEMEHTOB, 00pa3yronux | 6. 0 BBIACICHUIO WX [Tpeobpa3oBeiBaTh HHPOpMALINIO U3 My Iporeccy,
pearupyrolye BemecTsa, dase, TIOTJIOIIEHHIO TEIUTOTHI (PEeaKIin OJTHOT'O BU/Ia B JIPYroil U BEIOMPATh sl | IOHUMAIOT
UCTIONBb30BAHUIO KAaTallN3aTopa. 9K30TEpPMHUUYECKUE U ce0st ynobuyto popmy dukcarmu HEoOXOMMOCTh
JIa6. onbITHI: JHJIOTEPMHUYECKHE); Npe/IcTaBlIeHus! UHQOpMaLUK yYEeHUS
3. 3aMerneHue xKene3oM Meau B 7. TI0 U3MEHEHHIO CTENeHeH
pactBope cyibdara memu (I1) OKHUCIIEHHS XMMHUUYECKHX d7IeMeHTOB | KoMMyHHKaTHBHbIE:
(peakiuu OKUCIUTENHHO- OTtcTauBaTh CBOIO TOUKY 3PEHHUS,
BOCCTaHOBUTEIILHEIE); NIPUBOAUTE aPTYMEHTBI, IIOATBEPKAA
8. 1o obpaTumocTH mporecca ux Qakramu. Paznuyarte B ycTHOU peun
(peakiuu oOpaTuMBbIE U MHEHHE, I0Ka3aTeNbCTBA, THITOTE3HI,
HEoOpaTHMEIE); TEOPUH
Ionyuam 603M0ICHOCTb HAYYUBCA:
COCTaBJISITh MOJICKYJISIPHBIE U
TMIOJIHbIE MOHHBIE YPABHEHUSI 10
COKpAIIIEHHbIM HOHHBIM
ypaBHEHHMSIM.
9. | IlousiTHe O cKOpOCTH IIoHsATHE O CKOPOCTH XUMHUYECKOU Hayuamca: Ha3piBaTh (aKTOpPBHI, PerynsituBHbie: IIposssror
XUMHUECKO peakuyn. GakTopsI, BIUSIOIINE HA BIIMSIFOILIME HA CKOPOCTh CaMocCTOsITeIbHO O0HAPYKHBAIOT U YCTOMYUBBIN
CKOPOCTb XUMHYECKUX PEaKIUii. XUMHYECKOI peakin U 0OBICHATH (hopMynHpyIOT podemMy. y4eOHO —
peakinn JemMoncTpanuu: UX BIIMSHHE HA CKOPOCTD MI03HABATEJILHEI
3aBHCHMOCTb CKOPOCTH XMUMHUYECKOH peakIiu; Ha3bIBATh IMo3naBaTeabHBIE: it mHTEpEC K

XUMHUYECKOH peakiiu OT IPHPOIbI
pearupyromx BemecTs.
3aBUCHMOCTD CKOPOCTH XHUMHUUECKOM
peaKiuy OT KOHIIEHTPAIUU
pearupyroInx BeIecTB.
3aBUCHMOCTh CKOPOCTH XUMUYECKOM
peakiuy OT IUIOIAAN
COMPUKOCHOBEHUS PEarupyrImx
BEIIECTB («KUTISAIIAN CIIOM» ).
3aBUCHMOCTB CKOPOCTH XUMHYECKON
peaxnuu ot

TeMITEpaTyphl PEarupyromx
BEIIECTB.

(hakTOpHI, BIUSIOMINE HA CMEIICHUE
XUMHIYECKOTO PaBHOBECHSL.

Ionyuam 6o3modicHocmy
HAYy4UumsCs. TTPOrHO3UPOBATH
pe3ybTaThl BO3/ACHCTBHA
Ppa3nu9HBIX (aKTOPOB HA M3MEHEHHE
CKOPOCTH XUMHWYECKOH peaKiny;
MPOTHO3UPOBATH PE3YNILTATHI
BO3JICHCTBHS PA3TUIHBIX (JaKTOPOB
Ha CMEIIEHUE XUMHIECKOTO
paBHOBecHs

BBISBIISIOT IPUYMHBI U CIIEICTBUA
saBieHUH. CTPOSAT JTOTHYECKHe
paccyXIeHusl, yCTaHABIUBAIOT
MPUYUHHO — CIICICTBEHHBIE CBSI3H

KommyHukaTuBHbIe:

YYNUTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPIMHAIMHY Pa3INIHBIX
MO3HULUHI B COTPYAHUYECTBE,
(hopMynHpyIOT COOCTBEHHOE MHEHHE 1
TO3UIIHIO

HOBBIM OOIIIMM
crocobam
pelieHus 3a1a4




JIa6. OnbIThI:
4. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON peakluu OT
TIPUPOJIBI PEATHPYIOIINX BEUIECTB Ha
TpUMeEpPe B3aUMOJIEUCTBUU KHUCIIOT C
MeTajlIaMH. 5. 3aBUCHMOCTD
CKOPOCTH XMMHUUYECKOHN peaKkiiuu OT
KOHIIEHTPAIIUK Pearupyronux
BEILIECTB HA MPUMEPE
B3aUMOJIEMCTBUS LIMHKA C COJITHOM
KHUCIIOTOM Pa3INuHON KOHIIEHTPAIUH.
2) 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaklvy OT TUIOIaIu
COMPUKOCHOBEHUS Pearupyromumx
BEIIIECTB.
3) MoenupoBaHue «KUIISIIETO
CIIOS.
4) 3aBHCHMOCTh CKOPOCTH
XMMHYECKOW Peakluu OT
TeMIIepaTyphl pearupyroliruxX BemecTB
Ha MpUMepe B3aNMOJCHCTBHUS OKCHUIA
menu( II) ¢ pactBopom cepHoit
KHCJIOTBI pa3IMYHON TeMIepaTypsl

10. | Karanuzaropsl Karanuzatops! 1 katanus. Hayuamcsa: ucnons3oBath npu PeryasiTuBHbIE: YcBoenue
WHruouropsl. AHTHOKCUAAHTEI. XapaKTEPUCTUKE NTPEBPALCHUH VY4YUTBIBAIOT IPaBUIIO B INITAHUPOBAHUH | IIPABUII
JleMoHCcTpanuu: BEILIECTB MOHATHS «KaTaIU3aTop», M KOHTPOJIE CII0c00a pelieHusl, HUHIUBUAYaIbHO
I'oMoreHHsIl U reTepOreHHbIN «UHTHOUTOPY, «AHTHOKCHIAHTHI», OCYILECTBIISIOT MTOLIATOBBIA KOHTPOIb | TO U
Kataam3sl. DepMeHTaTUBHBII MIPOBOJUTH HECIIOKHBIE XUMUYECKUE 0e3omacHoro
kataim3. HrubupoBanue. OIIBITHI U HAOJIFOACHUS 32 Ilo3naBaTenbHbIE: MIOBE/IEHUS
JIa0.0nbITHI: W3MEHEHUSMH CBOMCTB CBOMCTB CaMOCTOATENBHO CO3/1a0T AJITOPUTM BUC,
17. Pasnoxenue BEILIECTB B MPOLIECCE MIPEBPAIIECHNUH, | AESITENbHOCTUT MPH PEIICHUH IPOOIEM | YTOXKaroIIuX
TIEPOKCUJIa BOJOPOAA € MTOMOIIBIO cobmomate mpasmwia Th u OT. Pa3JIMYHOrO Xapakrepa JKA3HU U
okcuza mapradua (V) u karanassr. Tonyuam eo3mooicHocmb KoMmMyHUKATHBHBIE: 3I0POBBIO
18.06mnapysxenue karanassl B HayuumCca: TPaMOTHO oOparmatbesi | JloroBapuBaroTcs 0 COBMECTHOM Tmonen
HEKOTOPHIX MHUMIEBHIX MPOTYKTAX. C BEIIECTBAMH B ITOBCETHEBHON JIEATENIHOCTH, IIPUXOAT K 00IIEeMy
19.Murubuposanue B3auMoeiicTeus | KU3HH PCIICHHUIO, B TOM YHCIIE U
KHCJIOT C METaJNIaMH YPOTPOITHHOM CTOJIKHOBEHHMIO MHTEPCCOB
Tema 1. Meranabi(184.)
11. | Tlomoxxeuue [NonoxxeHne MeTamuioB B Hayuamcsa: xapakTepn3oBaTth PerynsituBHbie: OnpenensroT
3IIEMEHTOB-METAILIOR [lepnoanaeckoii cucreme METaJIBI 110 UX MOIOKEHHUIO B [TpuHAMAIOT ¥ COXPAHAIOT YU4eOHYIO CBOIO JINYHYIO
M XUMUYECKHX JIEMEHTOB [ICX3 J1.1. Menneneesa, 3a/a4y, INIAHUPYIOT CBOU JICHCTBUS B IIO3ULUIO,
B llepnoanueckoit . 1. MenneneeBa. Meranmmnaeckas OITMCBHIBATH CTPOCHHE COOTBETCTBHUH C MOCTABICHHON 3ajaueil U1 | aJIeKBaTHYIO
CUCTEME KPUCTAJJINYECKAs PELIETKA 1 (U3MYECKHIE CBONCTBA METAUIOB, | YCIOBUSMH €€ PeaH3alliu b depennupo
I[. H. Menneneepa u METaJUIMYCCKass XUMHUYCCKasi CBA3b. OOBSICHATH 3aBUCHMOCTh CBOWCTB | Ilo3HaBaTelbHBIE: BaHHYIO
O6mmue duzngeckue cBoiicTBa METAJIJIOB OT WX TOJIOKEHHS Hcrionp3yioT 3HaKOBO — CHMBOJIHYECKHE CaMOOLIEHKY




0COOEHHOCTH METaJIJIOB. I[ICX5 A.M.MeHnzeneesa; cpencTBa CBOHX YCIIEXOB
CTPOCHHS UX J(:J[rmaBm, HX CBOMCTBA M 3HAUYEHUE. Honyuam eo3moorcnocmo KOMMyKaTI/lBHLIe: B yucOe
€MOHCTPAIIUM: Hay4umsCs. IPOrHO3UPOBATh T'YMEHTHPYIOT CBOKO MO3ULUIO U
aTOl}J/IOB' Dusuieckne O6pa3uml?:nnaBOB CBf)}ﬁCTBa HeHEy‘IeHHLg( Kfog;dnﬁnp;};};) €€ ¢ O3ULIUHU NapTHEPOB B
CBOMCTBA MCTAJIJIOB. SIIEMEHTOB U UX COCJUHEHUM HA | COTPYIHUYECTBE
CnaBsl OCHOBE 3HAHMI1 O
MEPUOIYECKOM 3aKOHE.

12. | Xumuueckue XuMuuecKkue CBOMCTBA METAINIOB Kak | Hayuamca: onuceIBaTh CBOWCTBA | PeryisiTuBHbIE: DopmupyIOT

CROJCTRA METAILIOR BOCCTaHOBHUTEJICH, a TAK)KE B CBETE X | BEIECTB Ha OCHOBE HaOmroneHnit | [locTaHoBKa yueOHOM 3aa4u HA OCHOBE YMEHUs
MIOJNIOKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MPEeBpalleHUsIMH, COOTHECEHHUSI TOTO, YTO U3BECTHO U HCIIOJIb30BaTh
ALY HAMIPSDKEHUN METaIoB. JIEMOHCTPUPYEMBIMH YUHUTENIEM, | YCBOCHO , M TOTO, YTO €IIe HEU3BECTHO 3HAHUS B OBITY
JemoncTpauuu: Bzaumoneiicteue HCCIIE€I0BATh CBOMCTBA BEILECTB ITo3naBaTenbLHbIE:

METaJUIOB C HeMEeTalJIaMH. B XO/I€ BBIIIONHEHUS BeiaBmkeHune runores, uX 000CHOBaHHUE,

JIa6. onbIThI: 12.B3aumoneiicteue 71a00paTOPHOro OIbITa, NEaTh JIOKa3aTeNnbCTBO

PacTBOPOB KHUCIIOT U CONEH C BBIBOZIBI O 3aKOHOMEPHOCTAX

MeTaJulaMu CBOICTB MeTa/uIoB B nepuogax 1 | KommykaTuBHbIe:
rpymmnax. Y4aBCTBYIOT B KOJIJIEKTUBHOM
Tlonyuam éosmodcnocms 00CyKIeHHH npobieM, MIPOSIBJIIOT
Hay4umuCcs: IPOrHO3UPOBATH aKTUBHOCTh BO B3aUMOJCUCTBHM TS
XUMHYECKHE CBOWCTBA peneHns KOMMYHHKATHBHBIX u
HEM3y4CHHBIX 3JIEMEHTOB M UX MTO3HABATENBHBIX 32144
COEJIMHEHHUI Ha OCHOBE 3HAHUH O
MEPUOTIYECKOM 3aKOHE.

13. | MeTamiasl B MpUpOE. Mertasisl B ipupoze. Oburie Hayuamca: cocTapnsTh PerynsiTuBHbIC: I'opnocts 3a
O6miue CIOCOOBI MX MOTY4EHHSI. YPaBHEHHS PEAKIIHH , JIOKAMMX B | Y YATHIBAIOT TPaBHIIO B MIAHMPOBAHIH 1 POCCHICKYIO
CHOCOBEI X JIa6. onbITHI: OCHOBE TOJTYYCHHUS METAJIJIOB. KOHTpOJIE criocoda AeicTBusA HayKy

5. Osnaxomienue c pynamu sxenesa | [lonyuam sosmoorcnocme Ilo3naBarenbHbIe:
HOJTyHdeHHIA 6. OxpalMBaHMe MIAMEHH CONAMH | HAVUUMbCA: TIPUBOATE Vcrionb3yroT MoncK HeOOXOMMOi
IIETIOYHBIX METAJIOB MpUMEphbl ypaBHEHUH peaKini, nH(popMaInK A1 BBITOTHEHHST YIeOHBIX
JIE)KAINX B OCHOBE 3aJlaHKH C UCTIONb30BAaHHEM YueOHOM
TIPOMBITIICHHBIX CIIOCO00B JUTEPATYPHI
MOTYYEHHUS YyTryHa U CTaJIH. KommykaTuBHbIe:
YUHUTHIBIOT pa3HbIe MHEHUS U CTPEMSTHCS
K KOOPIUHALINH Pa3IMIHBIX TO3HIUHA B
COTPYIHUIECTBE

14. | Pemrenue pacyeTHBIX PacuerHble 3a1a41 IO ypaBHEHHAM Hayuamca: pemaTs pacyeTHbIe PerynsiTuBHbie: OBnazgenue

3371349 ¢ MOHATHEM XUMHYECKHX PEAKINH, MPOTEKAONINX | 3a4a4H IO YPaBHEHHAM OI_EeHI/IBaIOT MPaBHILHOCTD BBITIOTHEHNS HaBBIKAMH /IS
C yJ9acTHEeM METaJUIOB M UX XUMUYECKHUX PEaKLNM, JICHCTBUS Ha YPOBHE a/IeKBaTHON MIPAKTUYECKON

maccosas 00 o o

COCIMHEHMHA MPOTEKAIOLIUX C YIaCTHEM PETPOCIICKUBHOM OIICHKH JIeSITENbHOCTU

861X00a NPOOYKMa

MCTAJIJZIOB U UX COCﬂHHCHHﬁ.
HOﬂyuam B03MOIICHOCMb
Haydyumbspcs. pelulaTb
OJIMMITHATHBIC 3a1a49Hu.

Ilo3naBarenbHbIC:

Bribuparor Hanbomnee ahhexTuBHBIE
CIOCOOBI pemIeHNs 3a/1a4, KOHTPOIUPYIOT
1 OLICHHWBAIOT MPOLIECCUH PE3YIBTAT
JIeITETbHOCTH

KommykaTuBHbIe:




KonTtponupyror neiicteus napTHepa

15. | TloHsiTHE O KOPPO3UH Koppo3zust MeTamioB u criocoObt Hayuamcs: ucionb3oBath npu PerynsiTuBHbie: YMenue
METAILIOR 60pBOBI ¢ HEH XapaKTEPUCTUKE METAUIOB U X | Pasnnuator criocol u pe3yibTaT AeHCTBUS | HHTETPHPOBAThH
coeMHeHUH MoHATHA «Koppo3us | Ilo3HaBaTenbHBIE: MIOTyYeHHBIE
METAJIOBY, «XUMHYECKas Brtaneror o0mmm npuemMom peneHus 3HAHHMS B
KOpPO3H», 3a1a4 MPaKTHYECKUX
«JIEKTPOXUMHUYECKAS KommykaTnBHbI€: YCIIOBUSIX
KOPpO3HsD», HAXOAUTH CIIOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3aIUTHl METAJUIOB OT KOPPO3HH. | AEATEIBHOCTM, IPUXOAAT K 00IIEMY
Tonyuam eozmodcnocms peleHuto
Hay4umvcs . IPUMEHSTh 3HAHUS
0 KOPPO3HH B JKU3HHU.
16. | [Ieo4HbIE METAILIBI: OO01m1as XapaKTepUCTUKA IIETOUHBIX Hayuamuca: naBath PerynsiTuBHbie: Pa3zButue
obmas METaJUI0B. MeTallibl B IpUPOJIE. XapaKTEePUCTHUKY IIETOUYHBIM [T1aHupyrOT CBOM NEHCTBUS B CBSI3H C OCO3HaHHOT O,
OO1me cnoco0bl UX MOTYYeHHUSI. MeTaJuIaM 110 UX MOJDKEHHIO B MIOCTaBJIEHHOM 3a/1a4ell M YCIOBUSMU €€ YBaYKUTEIBHOTO
XapaKTCpUCTHKA CrtpoeHue aTOMOB. [ICXD5 JI.1.Mennenecera, penieHus u
[IenouHbIe METANIIBI — MPOCTHIE HCCIIeIoBaTh CBOMCTBA Ilo3naBaTeJbHbIE: JI0OpOXKenaTenb
BEIIECTBA MIETOYHBIX METAJIOB — KaK CraBst 1 GOpMYIUPYIOT LIETH U HOI'O
IMPOCTBIX BEHICCTB. np06neM1)1 YpOkKa OTHOILIICHUS K
Tlonyuam éosmodcnocms KoMMmyKkaTHBHBIE: JPYromy
Hay4umsCs. TPaMOTHO AJIeKBaTHO UCTIONB3YIOT PEUYEBEIC yenoBeky. Ero
o0parraTecs ¢ BEIIECTBAMHU B cpencTBa A 3PPEKTUBHOI'O PEIICHUS MHEHHIO,
MOBCEAHEBHOM KU3HH. KOMMYHHMKATHUBHBIX 3a/1a4 CIOCOOHOCTH
BECTH JHAJIOT C
JIPYTUMHU
JOIbMHU
17. | Coenunenns Baxnelimne coelMHEHNs IIENOYHBIX | Hayuamcs: XapaKTepu30BaTh PerynsituBHbie:
IIEJIOYHBIX METAJIIOB METaJIJIOB — OKCHJIBI, TUAPOKCUIBI U qmsvmecxne U XMMHYECKUE YYHUTHIBAIOT IPABUIIO B IUTAHUPOBAHUU H
cond (XJIopusl, KapOOHATEHI, CBOWCTBA OKCHIIOB H KOHTPOJIE CIIOco0a peleHust
cynb(aThl, HUTPATHI), UX CBOWUCTBA THUIPOKCHIOB IIETOYHBIX Ilo3naBaTenbHbIE:
MIPUMEHEeHNE B HAPOAHOM XO3AHCTBE. | METAJIIOB, COCTABIISATh Hcronp3yroT morck HeoOX OTUMOi
Kanuitapie ymoOpenus. XUMHIYECKHE yPaBHEHUS, nH(pOpMAaLINK AT BBIOTHEHHST YI€OHBIX
JdemoncTpauuu: XapaKTEpU3YIOLIIE CBOIICTBA 3aJIaHMi C UCTIONBF30BAaHUEM YIE€OHOI
OO0pa3IIbl METOYHBIX U MIEJIOYHBIX METAIJIOB, PEIIaTh JUTPATYpPhI
MIETIOYHO3EMENTFHBIX METAIIIOB. «IETIOYKI TPEBPAIICHUI. KommykaTuBHbIe:
B3aumoneiicTBue HaTpusl, JIMTHS C Honyuam eo3moorcnocme YUuTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS
Boo. B3anmogpeiictBue HaTpus ¢ Hayuumuvcs: COCTaBIAThH K KOOPJMHALNH Pa3IU4HbIX NO3ULMN B
KHCIIOPOAOM «IETIOYKI TPEBPAICHUI. COTPYIHUIECTBE
18. | IllenouHO3€eMENBHBIE OOr1mas xapakTepHUCTHKA 3JIEMEHTOB Hayuamuca: naBatb PeryasiTuBHbIE: PasBurne
METAIIBL: 00mmas ri1aBHOU moarpymis! || rpymmeL. XapaKTEPUCTUKY [TmaHnpyrOT CBOM AEHUCTBUS B CBSI3H C OCO3HAHHOTO,
CrpoeHne aTOMOB. IIEIOYHO3EMENIbHBIM METaIamMm TIOCTaBJICHHOM 3a7jauell M yCIOBUSIMH €€ YBXHUTEITLHOTO
XapaKTCPUCTHKA IllenouyHo3eMenbHBIC 1o ux nowkenuro B [ICXD pemenus 17§
METaJITHl — TPOCTHIC BEIIECTBA. J.M.Menneneesna, ITosnaBaTesnbHBIE: JI0OpoXKenaTenb
XapaKTepHU30BaTh COCTAaB aTOMOB, | CTaBsT M (GOPMYIHPYIOT LETH U HOTO

HUCCIICO0BATh CBOMCTBA

po0OJIeMBbI YpOKa

OTHOIICHHUSA K




IIEIOYHBIX METAJUIOB — KaK KommykaTnBHbIe: JIPYromy
MPOCTBHIX BEUIECTB. AJIEeKBaTHO UCTIONB3YIOT pEUEBHIE yesoBeky. Ero
THonyuam eozmodicHocmb cpencTsa A 3P PEeKTHBHOTO perIeHus MHEHHUIO,
HAy4UmbCsl. TPAMOTHO KOMMYHHUKAaTHUBHBIX 33124 CIOCOOHOCTH
o0palnaTbcs ¢ BEIIeCTBaMH B BECTH JAUAJIOT C
TIOBCETHEBHOM JKU3HH JIPYrEMHU
19. | Coenunenus Baxneiimue coequHeHns Hayuamcs: xapaxrepn3zoBathb PerynsituBHbIe: JIOIBMH
IIEJI0YHO3eMENTBHBIX LIET0YHO3EMEITbHBIX (1)143u14qe01<1/1e U XUMHYECKHUE YYHUTHIBAIOT NPaBIJIO B IJIAHUPOBAHUH U
METaJJIOB — OKCHJIBI, THAPOKCU/IBI M | CBOMCTBAa OKCHIOB H KOHTpOJIE CrIoco0a peleHuns
METaJIoB coJu (XJIOpU/IbL, KapOOHATHI, THAPOKCH]IOB IMoznaBaTenbHbIE:
HUTpaThl, Cynbdartel, GochaTbl), UX | METOYHO3EMETBHBIX METAILIOB, Hcronp3yoT Nouck HeoOX 0IMMO¥
CBOICTBA ¥ NPUMEHEHUE B HAPOJHOM | COCTABIISITh XMMHUUECKUE nH(pOpMaLUK 7151 BBIIOIHEHUST YUeOHBIX
XO03sHCTBeE. YpaBHEHHsI, XapaKTepH3YIOII1e 3aJlaHui C MCIOJIb30BaHUEM y4eOHOM
JdeMoHcTpanum: CBOMCTBA ILEJIOYHBIX METAJIJIOB, | JUTPATYPHI
B3anMonelicTBre KaJablHs C BOJIOM. pelIaTh «LUETOYKN» KoMMmykaTHBHBIE:
BzaumogzenicTBue Maruusi ¢ [IPEBPALLEHUM. YYUTBIBAIOT Pa3HbIE MHEHUSI U CTPEMSTCS
KUCIIOPOJIOM. Tonyuam 6o3modrcnocmo K KOOp/IMHAILIMK PA3JIMYHbIX TTO3ULIUIA B
Jlab. onbIThI: Hay4umuvcs: COCTABIAThH COTPYJHHYECTBE
15. B3aumozelcTBre KaabIUs C «LETIOYKW» NIPEBPaALCHUN
Bojioi. 16. [Tomydenue rumpokcuga
KaJIbLs U UCCIIEJOBAHUE €r0
CBOWCTB
20. | AroMuHEMH — Ctpoenue atoma, pU3NUECKUE U Hayuamuca: naBatb PerynsiTuBHbIC: DopMHUPYIOT
TIepEXOIHBIil XMMUYECKHE CBOWCTBA AJIFOMUHUS KaK | XapaKTEPHCTHKY aIIOMUHUS TI0 [Tnanupyror cBoM ,Z[Gﬁ(iTBPIS{ c HHTEpEC K
® IIPOCTOTO BEIIECTBA ero nomkexuto B [ICX3 MIOCTaBJIEHHOM 3a7jauell U yCIOBUSIMU €€ KOHKPETHOMY
SJIEMCHT. (UH3HHYCCKNC JA.N.Menneneena, pelIeHus], OLIEHUBAIOT IPABUIILHOCTh XUMHUYECKOMY
A XMMHUYICCKNC XapaKTepu30BaTh COCTAB aTOMa, | BBINOJHEHUS JCHCTBHS JJIEMEHTY
CBOMCTBa aJIFOMUHUSI. XapakTepu3oBaTh ¢u3uueckue 1 | IlozHaBaTeabHbIE:
[Mony4enue u XMMUYECKHE CBOMCTBA CaMOCTOSATENBHO BBIICISAIOT U
IpUMEHEHNUE AFOMUHHS, OOBSCHATD ($hopMyITUPYIOT O3HABATENIBHYIO IEIb,
3aBHCHMOCTH CBOICTB alllOMUHHS | HCIIOJIB3YIOT OOIINE MPUEMBI PEIICHHS
ATOMUHAA ot ero noioxenns B [ICXD 3amay
J.M.Menneneea, 0OBSICHITH KommykaTuBHbIC:
MPUYUHBI XUMHUYECKOH JlomycKaroT BO3MOKHOCTD PA3IHMYHBIX
WHEPTHOCTH AJFOMHHUA. TOYEK 3PEHNs], B TOM YHCIIE HE
THonyuam 6o3modcnocms COBITAIAIOIINX C UX COOCTBEHHON. U
HAYYUMbCs: TPAMOTHO OPHEHTUPYIOTCS Ha MO3HIIHIO TTApTHEPa B
o0paraTbcs C BEmeCTBAMU B OOIIEHNNA ¥ B3aUMOIEHCTBUA
MOBCEIHEBHOM KU3HU
21. | Coenunenus CoennHeHNS aTIOMUHAST — Hayuamcsa: xapaktepu3oBaTh PerynsituBHbie: DopmMupyror
AMIOMMEHS — OKCHJI M THIPOKCH/I, X aM(OTEpHBIH | (hu3HUECKUe U XUMUYECKHE YYNUTHIBAIOT IPABMIIO B TNIAHUPOBAHUH U YMEHHE
xapakrep. Baxkreiimme comu CBOICTBa OKCHIA U THAPOKCHIA KOHTpOJIE crioco0a pemeHuns WHTETPUPOBATH
oKcua 1 FI/II[pOIiCI/III, AIIOMUHUSL. AIIOMUHUS, COCTABIIATh ITosnaBaTesnbHBIE: MIOTy9eHHBIE
nx aM(I)OTCPHHPI [IprmMeHeHre aTIOMUHAS U €T XUMHAYECKHE YPaBHEHUS, Hcronp3yroT morck HeoOX OTUMOi 3HAHHS B




XapaxTep. COEJUHECHU. XapaKTepH3yIoIIre CBOHCTBA nH(pOpManuK A7 BBITOTHEHHS YIeOHBIX MNPKTUYECKYIO
JIao. onbITHI: ANIOMUHUS, PEIIaTh «IEMOYKW» | 3a/JaHHH C UCTIOIh30BaHUEM Y4eOHOH SKH3HD
17.Ilonyuenue MPEBpAILCHUH. JIUTPaTYphI
THIPOKCHU/IA aTFOMUHHS 1 IHonyuam 603modcHoCHb KommykaTuBHbIE:

HCCIIeI0BaHUE Hayuumucs: COCTaBIIATH KonTponupytoT neiictBue napTaepa
€ro CBOMUCTB. «UETOYKM» TMPEBPAICHHN
22. | lIpakTuyeckas OcymiecTBieHHE LEMTOYKU Hayuamcsa: obpamarbes ¢ PerynsituBHbIe: PazBuTne
padora Nel XUMHYECKHX n1abopaTopHbIM 000pynoBaHHeM | OCYIECTBISIOT MOMIATOBBIH KOHTPOJIb 0 | KOMMYHUKATUB
NpeBpalleHu W HarpeBaTelbHBIMU IPHOOPAMH | pe3yiIbTaTy HOTO

Ocymectsienne B COOTBETCTBHH C TIpaBHJIaMU KOMITOHEHTA B

OEMOYKH XUMHYCCKUX TEXHUKHU 0€30I1aCHOCTH, Ilo3HaBaTeabHbIE: OOILEHUH U

MpeBpAICHU I OIMCHIBATh XMMUUECKUI Brasieror o01IiM MpUeMoM periieHUs COTPYIHUYECTBE

9KCIIEPUMEHT C IIOMOIIBIO SI3bIKA | 3a/au co
XUMHH, ACTIaTh BBIBOJBI I1O KOMMyKaTI/IBHBIe: CBEPCTHHUKAMU U
pe3yjbTaTaM 3KCIIEPUMEHTA. Y4YuThIBaloT PasHbIC MHCHUA U CTPEMSATCA YUUTEIIAMHA
Ionyuam 603moxcHOCMb K KOOp/IMHALIMK PA3JIUYHbBIX TTO3ULIUIA B
HAY4UmbCA: OCO3HABATh COTPYIHUYECTBE
HEOOXOAUMOCTb COOIIONEHUS
npaBuwi b u OT mist coxpaneHus
3JI0pOBBSI OKPYKAIOLIHX.
23. | Kexe3o — y1eMeHT Pacnonoxenue sxenesza B [ICXO.1. Hayuamuca: naBatb PerynsiTuBHbIC: DopMHUPYIOT

VIIIrpynmsi MeHneneesa U CTPOCHUE €ro aroma. XapaKTEepPUCTHUKY kene3a Mo ero | [lnanupyror CBOH ,Z[Cﬁ(iTBPIS{ c MHTEpEC K

6 o Du3nUYECKUE U XUMUIECKHE CBOWCTBA nomkenuto B [ICXD HIOCTaBJICHHOM 3a/lauell U yCIOBUSAMU €€ KOHKPETHOMY
obo1HON HKeJie3a — MPOCTOro BeIIeCTBa JA.N.Menneneena, pelIeHus], OLICHUBAIOT PABUIIbHOCTh XUMUYECKOMY

IIOAIPYIIIBL. XapaKTepH30BaTh COCTAB aTOMa, | BBIMOJHCHUS JACHCTBHS JJIEMEHTY

duznyecKue u xapakTepu3oBath (msudeckue 1 | [lo3HaBaTeNbHbIE:

XUMHUYECKHE XMMHYECKHEe CBOICTBA yKene3a, CaMOCTOSTENBHO BBIACISIOT U

CBOMCTBA JKEIIE3a. OOBSICHATH 3aBUCUMOCTB CBOMCTB | (DOPMYIHPYIOT MO3HABATENBHYIO LETb,

JKene3a OT ero MOJIOKEHHs B UCIIONB3YIOT OOIIIe IPHEMBI PELICHUS
Haxosxzenue B T[ICXD JI.1.Menneneena, 3a1a4
HIpUPOAC. HCCIIeI0BaTh CBOWCTBA Xkene3a B | KoMmMyKaTHBHbBIE:
XOJI€ BHITIOJTHEHHS JlormmyckaroT BO3SMOXXHOCTB Pa3IHYHBIX
J1a00paTOPHOTO OIBITA, TOYEK 3PEHNs, B TOM YHCIIC He
OITMCHIBATh XUMHUYCCKHUI COBITAIAIONINX C UX COOCTBEHHON. U
IKCIIEPUMEHT. OPHEHTHPYIOTCSI Ha ITO3UIUIO APTHEpPA B
Tonyuam 6o3moxcHocmy o0LICHHN ¥ B3aUMOACHCTBHI
HAY4UmbCA: TPAaMOTHO
00paIaTecs ¢ BEMeCTBAMHU B
MOBCEIHEBHOMN KU3HU
24. | CoenuHeHus Kemnesa Ienetnueckue pspl Fe?n Fe* Hayuamcsa: xapakTepu3oBaTb PeryasTuBHbIe: PasBurue
+2,43 ux BaxxHeiimue conu xene3a. 3HaueHHe | QU3HYECKHE U XUMHYECKUE Y4YUTBIBAIOT MPABIJIO B IDTAHUPOBAHHU U OCO3HAHHOT0,
xKemesa CBOICTBa OKCHJ/IOB U KOHTpOJIE crioco0a pemeHuns YBaXHUTEITLHOTO

Ka4C€CTBCHHOC .

W €ro COSAMHEHHH ISl IPUPOABI 1 THAPOKCHJIOB JKere3a, IMo3HaBaTeabHBIE: "

OTIPEACICHUC. HAPOJIHOTO XO3sIHCTBA. COCTABIISITh XUMUYECKHE Vcronb3yroT MOMCK He0OX OAMMOi J00pOKeaTenb




I'eHeTHYECKHE PSIIBI JemoncTpamum. ypaBHEHHMSI, XapaKTepHU3yIOIIre nH(pOpManuK A7 BBITOTHEHHS YIeOHBIX HOTO
Fe *2 g Fe *3. BsaunmMopeiicTBue MeTaIoB ¢ CBOICTBA COEAMHEHUII XKeesa, 3aJJaHui C UCTIOJIb30BAHUEM YIEOHOM OTHOUIECHUS K
Hemetayutami. [lomydenue MIPOBOJIUTH Ka4eCTBEHHBIC JIUTPATYPHI JIPYromMy
ruapokcuos xenesa (11) u (11). peaKuuy, TOATBEPIKIAAONINE KommykaTuBHbIe: yesoBeky. Ero
JIa6. onbITHI: HaJIMYUe B BOIHBIX pacTBOpax YYNUTHIBAIOT pa3Hble MHEHUS M CTPEMSITCS | MHEHHIO,
B3auMoieiicTBHE Keje3a ¢ KaTHOHOB XeJle3a, perarhb K KOOp/IMHALIMK PA3JIMYHbIX TO3ULUHA B CIOCOOHOCTH
COJISTHOM KHUCJIOTOH. «LIETIOYKM» TIPEBPAILCHUH. COTPYIHHYECTBE BECTH JAUAJIOT C
TTomyueHte THAPOKCHIIOB Kenesa | 1107H4am 60smooicrocmy Apyrumn
(1) u (1) 1 M3yueHHE X CBOHCTB. HAYUUMbCA. COCTABIIATE JIOIBMH
«IIETIOYKW» TIPEBPAILCHUMH,
COCTaBJISITh MOJIEKYJISIPHBIC
TIOJIHbIE NOHHBIE YPaBHEHHUS 110
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM
25. | IlpakTu4eckas [MTony4yeHue 1 CBOWCTBA COSTUHEHHI Hayyamca: obpamatbes ¢ PeryisiTuBHbIE: Ognajienne
padora Ne2 METaJI0B n1abopaTopHbIM 000pynoBaHHeM | OCyYIIECTBISIOT MOIMATOBBI KOHTPOIb MO HaBBIKAMU IS
U HarpeBaTelIbHBIMU IPUOOPAMHU | pe3yabTaTy IIPAKTUYECKON
HOJ{yquHe u o B COOTBECTCTBHU C ITpaBUIIaMH JACATCIBbHOCTH
CBOMCTBA COCAHMHCHHNU TEXHUKHU 0€30M1aCHOCTH, IMo3HaBaTeJbHbIE:
MCTaJIJIOB OIKCHIBATh XUMUYECKUN CTposT peyeBoe BHICKa3bIBaHUE B YCTHOMN
9KCIIEPHMEHT C MIOMOLIBIO SI3bIKa | M IMCbMEHHOH (opme
XMMUH, J€J1aTh BBIBOJIBI IO KommyxkaTuBHbIe:
pe3ysibTaTaM 3KCIepHMEHTa. VY4UTHIBAIOT pa3Hble MHEHHS U CTPEMSATCS
Ionyuam 6o3mooicHoCmb K KOOPAMHALIUY PA3IMYHbIX MTO3ULIUH B
HAy4umsCcs. OCO3HaBaTh COTPYJHHYECTBE
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT mis coxpanenus
3/10pOBbsI OKPY)KAIOIINX.
20. IIpakTHyeckan Perenue skcrepuMeHTaIbHBIX Hayuamca: obpamatscs ¢ PeryasiTuBHbIE: OBnajneHue
pa6ora Ne3 3aJa4u Ha paclo3HaBaHUE U nabopaTopHeIM 00opynoBaHueM | OCyIIECTBIISIOT MOIIATOBIM KOHTPOJIb IO HABBIKAMH JUTS
MIOTYYEHHUE COSANHCHUH METaIITIOB W HarpeBaTeIbHBIMU IPHOOPAaMH | pE3ybTaTy MPaKTHYECKOH
Perenne B COOTBETCTBHH C IIPABHIIAMHE JESATENBHOCTH
SKCIICPUMEHTATIBHBIX TEXHUKH OE30MacHOCTH, ITozHaBaTebHBIE:
3a/1a4 Ha OITHCBHIBATH XMMHUUECKUI ITpoBonAT cpaBHEHNE U KJIACCH(UKALINIO
pacnogHaBaHHe u OKCIIEPUMEHT C IIOMOILIBIO A3BIKa 110 3aJaHHBIM KPUTEPUAM
TOMTydYeH e XHMMUH, I€JIaTh BBHIBOJIBI IO KommykaTuBHbIe:
COeTMHEHH pe3ylbTaTaMm SKCIIEPUMEHTA. JloroBapuBaroTcst 0 COBMECTHBIX
Tlonysam eosmooictocms JNEHCTBUSAX B Pa3TUYHBIX
METaJlJIOB HAYYUMbCs: OCO3HABATD
HEOOXOIUMOCTE COOJIFOIEHUS CHTyalunsix
npaBun Tb n OT nns coxpanenus
CBOETO 37I0POBbS U
OKPY’KaIOIINX.
27. | O0o0IIEeHnEe 3HAHUN Hayuamca: o6o6mate 3Hanust 1 | PeryasituBHble: Beipaxaror
MPE/ICTABIIATE UX CXeM, Tabnui, | BHOcAT He0OX0auMBbIe KOPPEKTUBHI B aZIeKBaTHOE




no Teme «MeTajLibD»y Npe3eHTanni JISWCTBHE TIOCIIE €TO 3aBEPILCHNUS Ha MTOHUMAaHWe
OCHOBE €r'0 U yJeTa XapakTepa CACIaHHbIX | MPUYMH ycIexa
omub oK U HEeycrexa
Io3naBaTenbHbBIE: yaeOHOI
CTposT peyeBoe BhICKa3bIBaHKE B YCTHOH | AEATEIHHOCTH
Y TIHCBMEHHOH (hopMme
KoMMyKkaTHBHBIE: KOHTPOJIUPYIOT
JISWCTBHS MapTHEpa
28. KourpoJibHast KonTtpons npenmMeTHsIX 1 Hayuamca: npuMeHaTh PeryasiTuBHbIE: [IposBnstor
pa6ora Nel METANpPEIMETHBIX YICOHBIX JCUCTBUN | MOTYYCHHBIC 3HAHHS U OCYIIECTBIISIFOT UTOTOBBIN M MOMIATOBBIA | OTBETCTBEHHO-
0 TeME ((MeTaﬂHBI)) o TeMe «MeTaibl C(l)OpMPIpOBaHHLIe YMEHUA I KOHTPOJIb IO peSyn.I)TaTy CTb 3a
penieHus yueOHbIX 3a1a4 IMoznaBaTenbHbIE: pe3yABTATHI
CTposT peyeBoe BHICKa3bIBaHHUE B YCTHOU
Y TIMCBMEHHOM (hopme
KomMMykaTHBHBIE: KOHTPOJIHPYIOT
JIEHCTBUS NIapTHEPA
Tema 3. Hemeraibi(284.)
29. | O6mas OO01as xapakTepucTUKa HeMeTa/uloB: | Hayuamca: naBath onpeneneHus | PeryjsiTHBHbIe: dopmupoBaHue
XapaKTepI/ICTI/IKa IIOJIOXKECHUE B HepnounquKon IIOHATUAM HHaHI/IpyTOT CVBOI/I ﬂeHgTBPIﬂ B CBA3HU C TOTOBHOCTHU U
CHCTEeME XUMHUYECKUX IJIEMEHTOB «3TEKTPOOTPHUIIATEIIEHOCTEY « MOCTaBIICHHOM 3a/a4eil U YCIOBUSAMH | CIIOCOOHOCTH K
HEMETAJIOB J. 1. MenneneeBa, 0cOOCHHOCTH aJUIOTPOINHSD» XapaKTEpU30BaTh €€ peLIeHUs 00yueHUIo U
CTPOEHHS aTOMOB, HEMETAJLIBI 110 UX MONoXKEHHIO B | [lo3HaBaTeIbHbBIE: CaMOpa3BUTHUIO U
anekTpoorpunatensHocTs (0) Kak I[ICX5 A.U.Menzeneena, CraBst u GopMyITUPYIOT LIENU 1 camMo00pa3oBaHUIO Ha
Mepa «HEeMETaJUTHIHOCTIY, psag 0. OIMMCBIBATh CTPOCHHE npoOJIeMbl YpoKa OCHOBE MOTHBALIUH K
Kpucramnudeckoe crpoeHue (usnueckue CBOICTBa KommykaTuBHbIe: 00yueHUIO U
HEMETaJJIOB — MPOCTHIX HEMETaJIOB, OOBSACHSITh AJIeKBaTHO HUCTIONB3YIOT PEUEeBHIC MTO3HAHUIO
BemiecTB. Aitorponusa. Puzndeckue 3aBUCHUMOCTh CBOICTB cpenctBa st 3G HEKTUBHOTO
CBOMCTBAa HEMETAJIOB. HEMETAJJIOB OT UX MOJIOKEHUS penIeHns KOMMYHHKATUBHBIX 3a/1a4
OTHOCHUTENBHOCTD MOHATHH «MeTauDy | [ICXD
U «HEMETAIID» J.N.MenneneeBa;cocTaBIIsITh
Ha3BaHUS COEIUHEHUN
HEMETaJUIOB 10 (popMyIie U
(hopmyn 1o Ha3BAHUIO, HAydaTCA
JTaBaTh OTIPeIeIICHIUs
«aJUTOTPOIIHS», «AJUIOTPOITHBIC
MOIU(PHUKATIAN.
Honyuam gozmodscnocms
Hay4umuCs: IPOrHO3UPOBATH
CBOICTBa HEU3YUEHHBIX
SJIEMEHTOB M X COCIMHEHUH Ha
OCHOBE 3HaHMI O
MIEPHOINYECKOM 3aKOHE
30. | OOwue xuMHUYECKUE OO01mpe XUMUIEeCKUe CBOMCTBA Hayuamcs: xapaxtepu3oBatb PerynsitTuBnblie: PazBuBarot
HEMETAaJJIOB CTPOEHHUE HEMETAJIOB, OO ITocTaHoBKa y4eOHOM 331241 HA OCO3HAHHOE

CBOMCTBA

XHMHYECKHE CBOMCTBA

OCHOBE€ COOTHECCHHA TOr'0, 4YTO

OTHOIICHHUE K CBOMM




HEMETAIIOB. HEMETAJIJIOB, OIMKMCHIBAThH OOIINE M3BECTHO M YCBOEHO , U TOT'O, UTO COOCTBEHHBIM
HeMeTaIs B XHMHYECKHE CBOMCTBA el1e HEM3BECTHO MOCTYIKaM
6 HEMETAJIJIOB C TIOMOIIIBIO SI3bIKA IMo3naBaTeIbLHBIE:
HPHUPOJIC U CIIOCOODI XUMUH, COCTABJISITh YPaBHEHUS BreinBrwkeHne runoTes, ux
HUX MOJIy4CHHA XUMHUYECKHX PEaKIIHii, 000CHOBaHUE, 10Ka3aTeIbCTBO
XapaKTEPU3YIOIINX XUMHUECKHE
CBOHMCTBa HEMETAJIOB KX KommykaTtuBHble:
COCTMHEHUH Y4aBCTBYIOT B KOJUIEKTUBHOM
THonyuam 6o3moocnocms 00CYXKIICHUH MTPOOIIEM, TIPOSBIISIOT
HayuumuvCs. IpOTHO3UPOBATH aKTUBHOCTb BO B3aUMOJICHCTBUU JIJIS
CBOICTBa HEU3yUEHHBIX pelIeHns KOMMYHUKATUBHBIX U
3JIEMEHTOB W MIX COCIMHCHHUI Ha MMO3HaBaTEIbHBIX 3374
OCHOBE 3HAHUH O
MEPUOANYECKOM 3aKOHE
31. | Bo JI0pOJT [Tonoxenue Bogopoaa B Hayyamcs: xapakTepu3oBaTh PeryjisiTuBHbBIC: DopMupyroT
[Tepuonuueckoii cucreme BOJIOPO/J I10 €0 MOJIOKEHUIO B Paznuuatot crioco0 u pe3ysibrat KOMMYHUKATUBHBII
XUMHYECKHUX IJIEMEHTOB I[ICXD JI..1.Menpeneena, JeicTBUS KOMIIOHEHT B
. Y. MenneneeBa. CTpoeHne aToma XapaKTepU30BaTh CTPOCHHUE Ilo3naBaTenbHbBIE: 00IIeHUH U
U Monekyibl. duzndeckue u aToMa BOJOpOAA, OOBACHAT €r0 | Biaferor o6IuM IpUEMOM pelieH st | COTPYIHHYIECTBE CO
XMMHMUYECKHE CBOMCTBA BOAOPO/IA, €0 | BO3MOKHBIC CTCIICHH OKUCICHHUS, | 3amad CBEPCTHHUKAMU B
MOTY4YEHHUE U IPUMEHEHHE. XapaKTepHU30BaTh KoMMyKkaTuBHBIE: mporecce
JIa6. onbITHI: (uznueckre 1 XUMUYECKHE JToroBap1BaroTCs O COBMECTHOM o0pa3oBaTenbHON
20. IMonyyenue CBOICTBa BOZOPOIaA, OOBICHATD IEATENBHOCTH MO PYKOBOICTBOM JIeSITeIbHOCTH
U pacro3HaBaHUEe BOJOPOAA 3aBMCUMOCTb CBOHCTB BOJIOPOJA | y4MTENs
ot nojoxenus ero B [ICXD
J.M.MeHnneneeBa, onuchiBaTh
nmabopaTopHbIe U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOTYYEHHUS BOJOPO/A .
Honyuam gosmodscnocms
Hayuumocs: 0ObSICHATD
JIIBOMCTBEHHOE MOJI0KEHUE
Bonopona B [ICXD
Jd.N.MenpaeneeBa, rpaMOTHO
00paIaTecs ¢ BEIIECTBAMHA B
MOBCEIHEBHOMN KU3HA
32. | Bona Crpoenne monekynsl. BomopomHas Hayuamcs : XxapakTepu3oBaTh PerynsiTuBHbie: Nmerot nenocruoe

XAMUYECKas CBsI3b. Pusnyeckre
CBOIiCTBA BOIBI. AHOMAaJINH CBOICTB
Bonbl. ['mapodubpabIe H
TUIPOPOOHBIE BEMIECTBA.
XUMHUYEeCKHE CBOMCTBA BOJBI.
KpyroBopot BozpI B ipupoIe.
Bomoouncrka. Aspanus BOABL.
BrrToBBIC QrUTBTPEL. MUHEpATBHEIE

CTPOCHHE MOJICKYJIBI BOIOPOJA,
(U3HYeCKHe N XUMUYCCKUE
CBOICTBa BOJIBI, OOBSCHSTH
AQHOMAJIMX BOJIBI, CTIOCOOBI
OYHCTKH BOZBI, IPUMEHSTH B
OBITY GUIBTPHI IS OYNUCTKH
BO/JIbI, TPABUIIBHO MCIOJIb30BATh
MHUHEPAIbHYIO BOJTY, BBITOIHATH

[InanupyroT cBOM AEUCTBUS B CBSI3U C
MOCTaBJICHHOW 3aJjaueil U yCIOBUSMU
ee pelIeHus

Ilo3naBarenbHbIC:

CraBst 1 GOpMyTUPYIOT IENN 1
poOsIeMBbI YpOKa

KommykaTuBHbIe:

Kontponupyror neiicTBrs napTHepa

MHPOBO33pEHHUE,
COOTBETCTBYIOLIIEE
COBPEMEHHOMY

YPOBHIO pa3BUTHS

HaYKH




BOJIBL. JIMCTHUITUPOBAHHAS BOJIA, €€
MOJTyYEHHE U IPUMEHEHHE.

Jlab. onbIThI:

21. UccnenoBaHue MOBEPXHOCTHOTO
HATSOHKEHUST BOJIBL.

22. PacTBOpeHHE IepMaHraHaTa
KaJMsl WIM MEIHOTO Kyropoca B
Boze. 23. 'mnparanms
00€3BOKEHHOTO CyJb(aTa

menu (I1). 24. Usrotosienue
THIICOBOTO OTHeyaTka. 25.
O3HaKOMJIEHHE C KOJUTEKLIUEH
OBITOBBIX (PUIIBTPOB.

26. O3HaKOMJIEHHE C COCTABOM
MHUHEPATBLHON BOJIBI

pacyeTsl 10 ypaBHEHHAM
XMUMHYECKHUX PEaKIHH,
MPOTEKAOLINX C Y9aCTHEM BOJIBI.
Honyuam eo3moorcnocmo
Hayuumscsl: 00bEKTUBHO
OLICHHBATh MH()OPMALIHUIO O
BEILlECTBaX M XUMHYECKUX
nporeccax, KpUTHIECKH
OTHOCHTHCSI K TICEB/IOHAYIHON
nHpopmanuu,
HeJJ00pOCOBECTHOMN peKiiame

33. | I'ajiorensl; oomas OO11ast XapaKTePUCTHKA raJIOreHOB: Hayuamcs: xapakTepu3oBaTh PerynasiTuBHbIC: [TposiBasitoT
XapaKTePHUCTHKA CTpOEHHE aTOMOB; ITPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYII FaJIOreHOB, [Tnanupyror chon )IeI/I(iTBI/IH B CBSI3HM C | DKOJIOTMUYECKOE
W OCHOBHBIC COCIMHCHUS IaJIOrCHOB, OIINCBIBATH cbmuqemme u IIOCTAaBJICHHOM 3a1a4€u U yCJ'IOBI/IHMI/I CO3HAHHUEC
ux cBoiicTBa. Kpatkue cBeneHus 0 XUMHYECKHE CBOMCTBA €€ peLIeHUs
xJjope, opome, ¢hTope u ioxe. rajJoreHoB Ha OCHOBE Io3HaBaTebHbBIE:
[IpuMeHeHre ranoreHoB 1 HaOJIIOACHNH 3a UX Crast 1 GOpMYIUPYIOT LIS U
UX COEIMHEHHUI B HAPOJHOM MPEBPAILCHUSIMH BO BpeMs npoOJIeMbl YpoKa
XO03SHCTBE. JIEMOHCTPAIIMOHHBIX OIBITOB, KommykaTuBHbIe:
JeMoHcTpanum: OOBSICHAT 3aBUCUMOCTh CBOICTB | AJEKBAaTHO HUCIIONB3YIOT PEUEBBIC
OO6pa31ibl TaTOreHoB — rajJoreHoB HX OT IOJIO)KEHHS B cpencTBa st 3pPEKTHBHOIO
MIPOCTHIX BellecTB. B3aumozenicTeue TICXD JI.U. Menneneena, pelIeHnss KOMMYHHUKAaTUBHBIX 3a7a4
TaJIOTEHOB C HATPHEM, alTFOMUHHIEM. COCTaBJIATh (POPMYIIBI
BriTecHenue xjgopom 6poma wiH Hofa | COeTMHEHUI TaIOTeHOB U I10
U3 PacTBOPOB UX CONEH (dhopMmynam aBaTh Ha3BaHHS
COEIMHEHUSM TaJIOTEHOB
Tonyuam eo3modcHocms
Hay4umsCcs: OCO3HABAThH
HEOOXOIUMOCTE COOJTFOIEHHUS
MIPaBUJI SKOJIOTUYECKON
0e30macHOCTH MPH OOPAIICHHH C
rajjoreHaMu
34. | Coenunenus OCHOBHBIE COEIUHEHMS TaJIOT€HOB: Hayuamca: yctaHaBIMBaTh CBsi3b | PeryJisiTUBHBIE: Bocnuranue
rAJIOTEHOB raJoreHoBOIOPO/IbI, COJIH MEXK]ly CBOMICTBAMU COETUHEHUN | YUHTHIBAIOT IPABUIIO B OTBETCTBEHHOI'O
rajgoreHoBOIOPOAHBIX KUCIIOT. U X IPUMEHEHUEM, U3y4YaTh TUTAHUPOBAHHUHN ¥ KOHTPOJIE crrocoda OTHOIIICHUS K
JdeMoHcTpanum: CBOICTBa COEIMHEHUH TAIOTCHOB | pEIIEeHUs MIPHPOAE
OO0pas3IIBI IPUPOIHBIX B XOJI€ BBIIIOIHEHHS IMo3naBaTeJbHbBIE:

COCMHEHUH XJIopa.

JIa06. onbIThBI:

27. KauecTBeHHAas peakius Ha
raJIore€Hu/I-MOHBI

J'Ia60paT0pHLIX OIIBITOB ,
Hozzy!tam B803MOIHCHOCMb
Haydumbspcsi. UCIIOJIb30BaATh
HpI/IO6peTeHHLIe KOMIICTCHIIMHN

Hcrionb3yroT MOMCK He00OX 0TMMOi
nH(popManuy A7 BHITOTHEHHS
y4eOHBIX 33/JaHHH C HCTIOTIb30BAHHEM
y4eOHOM TUTPATYPhI




MPH BBIMOJIHEHUH TPOEKTHBIX
paboT 1o M3yUYCHHIO CBOWCTB U
CIIOCOOO0B TMOTYYEHHUS U
pacro3HaBaHusl COETUHEHUI

KommykaTuBHbIe:
YUUTBIBaIOT pa3Hble MHEHUS U
CTpeMSTCA K KOOpIUHAIUU
Pa3IMUYHBIX IO3HUIUN B

TaJIOTEHOB COTPYAHUYECTBE
35. IpakTnyeckas Pemenne sxciepuMeHTaNbHBIX 32129 | Hayyamcsa: odpamarscst PeryasiTuBHbIE: OBnanenue
paGora Ned o Teme «lloarpymmna ranoreHoB» 1a00paTopHBIM 000pynoBaHHEM | OCYIIECTBISIOT HOMATOBBIHA HaBBIKaMU IS
U HarpeBaTelIbHBIMU IIPUOOPAMHU | KOHTPOJIb 110 PE3YIILTATY MIPAKTUYECKOM
Pemenue B COOTBETCTBMH C NpaBUJIaMHU JIeSITeIbHOCTU
OKCICPUMCHTAIIbHBIX TEXHUKH 0€30MacCHOCTH, Io3HaBaTeJbLHbIE:
3aaa4 110 TEME OIMHCBHIBATH XMMUUECKUI [TpoBonsAT cpaBHEHHE U
«IToarpymmna SKCIIEPUMEHT € TIOMOLIBIO A3bIKA | KIacCH(UKALMIO 110 33 JaHHBIM
[AIOICHOBY XUMMH, J1eJ1aTh BBIBOJBI IO KPHUTEPHUSIM
pe3yabpTaTaM HKCIEPUMEHTA. KommykaTuBHbIe:
THonyuam 6o3mooicHocme HaxonsT o0iiee pemieHne yaeOHoU
Hay4umvCcs: OCO3HABaTh 3a/1a4u
HEOOXOAUMOCTb COOIIONEHUS
npaBuwia b u OT ans coxpaHeHus
CBOETO 37I0POBBS U
OKPYKaIOIINX
36. KI/ICJIOpO II CtpoeHue aToMa U aJuIOTPOITHS Hayuamecs:, PerynsiTuBHbIC: CrpemiieHne K
KHCIIOPO/1a; CBOWCTBA U IPUMEHEHUE | XapaKTepU30BaTb CTPOCHHE Pa3znuuarot crioco0 u pe3yabrart 310pOBOMY 00pazy
€ro alIOTPONHBIX MOAU(HUKALHIL. MOJIEKYJIBl KHCIIOPOAA, JeUCTBUSA KHU3HU
JIa0. onbITHI: COCTaBJISITh XUMUYECKHE ITo3HaBaTebHBIE:
28. Ilony4yenue ypaBHEHHsI, XapaKTepHU3YIOLIre Bianetot o0mmm npuemMom pereHust
1 paclio3HaBaHUE KUCIIOPOAa XMMUYECKHE CBOHCTBA 3a/1a4
KHCIIOpO/ia, OOBSACHSTH KommykaTuBHbIe:
IIPUMEHEHNE AJTIOTPOITHBIX JloroBapuBaroTcst 0 COBMECTHOM
MozauduKanuii Kucnopoaa, JIEATENILHOCTH 0] PYKOBOJICTBOM
OIICBIBATH JJAOOPATOPHBIE U YUHUTENA
MPOMBIIIJIEHHBIE CITOCOOBI
MOJIY4SHHUS KHCIIOPOAA .
Tonyuam eozmooicHocms
HAY4UmsCs: TPAaMOTHO
00paIaTecs ¢ BEIECTBAMHA B
MOBCEIHEBHOM KU3HA
37. Cepa, ee pusnyexne u CtpoeHne aToma 1 aluIoTponust cepel;, | Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT OCHOBBI
XUMHYECKHE CBOICTBa M TPUMEHEHNE XapaKTepPHU30BaATh CTPOCHHE Pazmiuarot crioco6 u pe3yabTaTt 9KOJIOTHYECKOT0
N PpOMONYECKOH CepBl. MOJIEKYIBI CEPbl OOBSCHATH JIEUCTBHSA MBIIITICHUS
CBOUCTBA JdeMoHcTpanum: 3aBUCHMOCTH CBOICTB cephl oT ee | Ilo3HaBaTenbHBIE:
BsaumoneiictBue cepbl nonoxkenuns B [IICXD J1.1. Brnazgerot oOumM npreMoM perieHus
C MeTaJlJIaMH, BOJOPOJAOM H Menneneesa, cCOCTaBISTh 3a1a4
KHCIIOPOAOM. XUMHWYECKHE YPABHEHUS, KommykaTuBHbIe:

Jlab. onbIThI:
29. T'openne cepbl Ha BO3YXE U B

XaPAKTCPU3YIOIINEC XUMUICCKUC
CBOMCTBa CCPHhI, OOBSICHATH

JoroBapuBaroTcst 0 COBMECTHOM
JIESITETHHOCTH, TIPUX OIS K 00IIeMy




KHCIIOpOJIE

MPUMEHEHHUE aJUTOTPOITHBIX
MOTU(UKAIANA CEPBI
Honyuam 6o3moorcnocme
Hay4umsCcsi: TPAaMOTHO
00pamiaThcs ¢ BEIIECCTBAMU B
MOBCETHEBHOM JKM3HU

pEIICHAIO

38. | Coenuuenus cepbl Oxcuapt cepsl (1V) u (V1); ux Hayuamcs:, PeryasituBHBIE: DopMHPYIOT HHTEPEC
MOTy4YeHHUE, OIUCBIBATh CBOUCTBA YuuTHIBaIOT MPaBUIIO B K KOHKPETHOMY
CBOICTBA Y IPUMEHEHHE COEIMHEHUM cepbl, COCTaBISTh TUTAHUPOBAHWH U KOHTPOJIE CrIoco0a | XUMHYECKOMY
YpaBHEHHUS peaKLuii, peleHns 3JIEMEHTY, MOUCK
COOTBETCTBYIOIIHX IIETTOYKE Ilo3naBaTenbHbIC: JIOTIOJTHUTENBHON
MIpeBpaIeHUHA Hcrnonb3yroT MoucK HEOOX OJMMOi HH(POPMAIIUHU O HEM.
THonyuam eozmooicHocmo nH(pOopMannK A7 BBITOTHEHHS
Hay4umucs: TPOrHO3UPOBATH yueOHBIX 33/IaHHUH C UCTIONH30BAaHHEM
XHUMHYECKHE CBOMCTBA BEILIECTB yueOHOM JTUTPATypBHI
Ha OCHOBE MX CBOICTB U KoMMmykaTHBHBIE:
CTPOEHUS KoHTponupyroT faeiicTBue mapTHepa
39. | CepHas KHCIIOTa Kak CepHast KUCIIOTA KaK AIIEKTposuT U ee | Hayuamcs:, PeryasiTuBHbIC:
3IIEKTPOJIHT U €€ COMH COIH, MX NPUMEHEHHE B HAPOHOM OIMCHIBATL CBOKWCTBA CEPHOU Pagnma}oT Crocob U pe3ynbTar
XO3SMCTBE. KHCIIOTBI, B XOZI€ IIPOBEICHUS JiecTBUs
JeMoHcTpanum: 71a00paTOPHBIX OIBITOB , ITo3HaBaTebHBIE:
OO0pa31bl IPUPOAHBIX MPOBOJUTH KAYECTBEHHYIO Brazgeror o01yM npueMom perieHus
coenHeHu cepbl. OOpasLbl peakuuio Ha cynb}aT - HOH 3a1a4
Ba)KHEHIINX I HAPOJHOTO THonyuam eosmodrcnocms KomMmykaTnBHBIC:
x03s1iicTBa Cynb(aToB. HAY4umoca: XapaKTepu3oBaTh JloroBapuBaroTcst 0 COBMECTHOM
JIa0. OnmBITHI: 0coObIe CBOMCTBA JESITETPHOCTM, MIPUXOMAT K 00IIeMy
30. CpoiicTBa pa30aBiIeHHOI cepHOI KOHILIEHTPUPOBAHHOI CEPHOI pELIeHNI0
KHCIOTBI KHCIIOTBI
40 CepHa;[ KHUCJIOTA KaK CepHaSI KHCJIOTa KaK OKHUCIINUTEIb. Hayuamc;z /COCTaBJISITH PerJIﬂTHBHble: WUcneITRIBaIOT
OKHCIIATENb. IIpomsBoncTBO cepHOit kucHoTE M ee | ypaBHeHHs OBP ¢ ydqactiem IInaHupyroT cBOM NEWCTBUS B YyBCTBO I'OPJOCTH 32
Tonvyenue u IIPUMEHEHHE CEpHOM KHCIIOTHI, ONMCHIBATH COOTBETCTBUH C NOCTABIEHHOR POCCHICKYIO HAYKY
yd . 0051acT MPUMEHEHHs CEPHOU 3a/1a4eil ¥ YCIOBUSMH €€ pealn3aliy
ITPUMCHCHHE CCPHOU KHCIIOTBI Ilo3naBarenbHbIC:
KHCJIOTBI THonyuam eo3moorcnocmo Brranetot o0mmm mpueMoM pereHus
HAYYUmMbCs. PUBOANTD 3ama4
MIPUMEPHI YpAaBHEHUH peaKLnH, KommykaTuBHbIC:
JIEKAIIUX B OCHOBE KonTtomupytoT nelictBus mapTHepa
MPOU3BOJCTBA CEPHON KHCIOTHI
41, IMpakTuyeckas Pemenne sxciepuMeHTaNbHBIX 32129 | Hayuamca: obpamartscst PerynsituBHbI€: YMEIoT ynpasniarh
paGora NeS o Teme «lloarpymnma kucmopoga» n1abopaTopHbIM 000pynoBaHHeM | OCyYIIECTBISIOT MOMATOBBIH cBoeH
P U HarpeBaTeIbHBIMU IPUOOPAMU | KOHTPOJB 110 PE3YIIBTATY MO3HABATENbHON
CIICHHC B COOTBETCTBHH C MPaBUIIaMHU JIESITENbHOCTBIO

OKCIICPUMCHTAJIbHBIX

TCXHUKHU 6C3OHaCHOCTI/I,

ITo3naBaTenbHbBIE:




3a[1a4 [10 TeMeE
«Iloxarpynna
KHCIIOPO1a»

OIMCHIBATH XUMUYECKUI
IKCIIEPUMEHT C TIOMOIIBIO A3bIKA
XUMUH, JIENIaTh BEIBOJBI 110
pe3ynbTaTaM dKCIIEPUMEHTA.
THonyuam 603mo24cHOCHb
HAY4UmMbCsL: 0OCO3HABATH
HEOOXOAUMOCTE COOJIIONEHUS

CTposiT peueBoe BbICKa3bIBAHKE B
YCTHOI ¥ IMCBMEHHOM (hopMe

KommykaTuBHbIe:
YUHUTHIBaIOT pa3Hble MHEHUS U
CTpeMsATCA K KOOpIUHAIUU
Pa3IMYHBIX TO3HUIUH B

npaBun b u OT ni1s coxpaHeHuss | COTpYIHUYECTBE
CBOETO 37I0POBbS U
OKPY>KaIOIINX
42. | A30T ¥ ero CBOMCTBA CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT UHTEPEC
CBOMCTBA a30Ta KaK MPOCTOro XapaKTepHU30BaTh CTPOSHHE [TnaHupyIOT CBOM IEHCTBUS B CBSI3H C | K KOHKPETHOMY
BEIIIECTBA aToMa U MOJEKYJBl a30Ta, IIOCTaBJICHHOM 3aJjayell ¥ YCIOBUAMU | XUMHYECKOMY
OOBSICHATH 3aBUCHMOCTb CBOMCTB | €€ pelieHus DIIEMEHTY
a30Ta OT ero MoJ0XKEeHUS B Ilo3HaBaTeJbHBbIE:
I[ICX5 A.U. Menneneena, CraBst u GopMyITUPYIOT LIENU 1
COCTaBJIATh XUMHUUECKHE npoOJIeMBbI YpOKa
YpaBHEHHUS, XapaKTepU3YIOLHe KommykaTHBHBIE:
XUMHUYECKHE CBOMCTBA a30Ta AJIEKBaTHO UCIIOJIB3YIOT PEYEBHIE
Tlonyuam 6o3zmodcHocms cpenctBa st 3 HEKTUBHOTO
HAYy4UumbCs: TPaMOTHO pelIeHNs] KOMMYHUKATUBHBIX 33134
o0parraTecs ¢ BEIIECTBAMU B
MOBCEIHEBHOM >KU3HU
43. | AMMHAaK 1 ero AMMUax, CTpoeHHuE, CBOMCTBA, Hayuamca: onuceiBath cBOWcTBA | PeryJsisiTUBHBIE:
coeunenns. Comu MOy HEHHE U NPUMEHEHHE. Comu aMMHAaKa B XOJ€E ITPOBENCHUS ITmaHupyIOT CBOM NEHWCTBUS B CBSI3U C
aMMOHHUSI, X CBOMCTBA U 71a00PaTOPHBIX OIBITOB, MIOCTAaBJIEHHOH 3a/a4eil U YCIOBUSAMU
aMMOHHIA IIPUMEHEHHE. MPOBOJUTH KaYECTBEHHYIO ee pelIeHus
JIa0. onbITHI: PEAKIMIO Ha HOH -aMMOHHS Ilo3naBaTenbHbIE:
1) Usydenue coiicTB aMmuaxa. THonyuam eozmoacrocmo CraBst 1 GopMyITUPYIOT LIENU 1
2) PacniosHaBaHme cosieii aMMOHHS HAy4umvCsi: IPUBOJUTH poOJIeMBbI YpOKa
MPUMEpPHI YPaBHEHHH PeakIIvi, KommykaTuBHbIe:
JIeKAIUX B OCHOBE KonTponupyrot neiictBust napTaepa
MPOMBIIIIEHHBIX CIIOCOO0B
MOJIyYCHHS] aMMHUaKa
44. | Oxcuasl a30Ta Oxcuapl azora(Il) u (1V) Hayuamcs:, PeryasTuBHbIE:

OITMCHIBAaTh CBOMCTBA
COSTUHEHUI a30Ta, COCTABISATh
YpaBHEHUS PEAKLHIA,
COOTBETCTBYIOIIHX IIETTOYKE)
MpEeBPaLLCHUN

Honyuam gozmodcnocms
HAYYUmMbCsL: MPOrHO3UPOBATH
XHUMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOWMCTB H
CTpOEHUS

YUuTBIBAIOT NPaBUIIO B
TUIAHUPOBAHUH U KOHTPOJIE CrIocoba
pemeHus
Ilo3naBarenbHbIC:
Hcnonp3yroT monck HeoOX oMol
nH(popManuK A7 BBHITOTHEHHS
y4eOHBIX 33/JaHHH C HCTIOTIb30BAHHEM
y4eOHOM TUTPATyphI
KommykaTuBHbIe:

Kontponupyror neiictBue napTaepa




45. | A30THAg KUCJIOTA KaK A30THas KUCJIO0TA KaK JIEKTPOJHT, ee | Hayuamcs:, PerynsituBHbIe:
IEKTPOIINT, €& CBOICTBa ¥ IPUMEHEHHE. OITICHIBATh CBOWCTBA a30THOU PaénnqaroT Croco0 M pe3ysbTarT
JemoncTpanuu: KUCJIOTHI, B XOJI€ TIPOBEIICHUS JIeUCTBHS
IIPUMCHCHIC O0pa3ubl BasKHEHIIINX 71a00paTOPHBIX OIBITOB IMoznaBaTenbHbIE:
JUISl HAPOJTHOTO XO3scTBa HUTPATOB. | [lonyuam 6o3modicHocmy Biranetor o0mmm mpueMoMm perieHus
JIab. onbIThI: HAy4umsCs: COCTaBIATh 3a1a4
33. CoiicTa «ILEMOYKW» TPEBPALLEHUH 110 KommykaTuBHbIe:
pa30aBiIeHHOW a30THOM KHCIIOTHI azory JloroBapuBaroTcst 0 COBMECTHOM
JIEATENILHOCTM, TPUXOIAT K 00IIEeMY
penIeHuIo
46. | A30THAg KACJIOTA KaK A30THas KHCIO0Ta KaK OKUCIIHTENb. Hayuamcs :cocTaBisTh PerynsiTuBHbie:
OKHCJIUTEND, €& Hurtpatsl u HUTpHTHI, TpobIeMa ux ypaBHeHus: OBP ¢ yuactiem [TnanupyroT cBOM AeHcTBUSA B
COZIEpKaHuUs B C/X TIPOAYKIIMH. A30THOH KUCIIOTHI, IPUMEHSITh COOTBETCTBHH C IIOCTABJICHHOM
e A3zoTHBIE yI00peHus COJIM a30THOW KUCIOTHI B 3a/1aueil U yCIOBUSIMHU €€ pealn3alin
JdemoncTpanuu: [IPAKTUYECKOH JESATEIbHOCTH, ITo3HaBaTesbHBIC:
BzaumoneiictBue MPOBOJIUTH KaYECTBEHHYIO BrageroT o01yM NpueMoM pereHus
KOHLIEHTPUPOBAHHOM a30THON pPEaKIUIO Ha HUTPAT - UOH 3a1a4
KUCJIOTBI C MEJIBIO. Ionyuam 603modcHocmy KommykaTHBHBIE:
Jlab. onbIThI: HAYYUMbCA: XapaKTepu30BaTh KoHTonupyor neiicTBus napTHepa
34. BzaumogaeicTeue oco0bIe CBOMCTBA
KOHLIEHTPUPOBAHHOM a30THON KOHLEHTPUPOBAHHOM a30THON
KHUCIIOTHI C MEbI0 KHCJIOTBI
47. qDOC(bOp. CtpoeHue aToMa U aJuIOTPOITHS Hayuamca: PerynsiTuBHbIC: DopMUPYIOT UHTEPEC
CoeuHenus ¢ochopa, colictBa 6enoro u XapaKTepHU30BaTh CTPOCHHE [TnaHupyYIOT CBOM JIEWCTBHS B CBSI3M C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, ux npuMeHeHne. | atroma pochopa, OOBICHATH MOCTABJICHHOM 3a1a4ell U YCIIOBUSMH | XUMHIECKOMY
bocdopa. Honsrue o OCHOBHBIE COCTUHEHHS: OKCUIT 3aBHCHUMOCTH CBOWCTB (ochopa €e peIeHUs 3JIEMEHTY, OUCK
(ocdopubix docdopa (V) u oprodochopHas kuc- | or ero nonokerunst B [ICXD .M. | IosHaBaTeJabHbIE: JIOTIOJTHUTENbHON
yI00OpeHusax nota, dpocdater. DocdopHbie MeHzeneeBa, COCTaBIATh CraBst 1 GopMyITUPYIOT LIENU 1 UH(OPMALIUH O HEM.
yaoOpeHus1. XMMUYECKHE YpaBHEHUS, po0IeMBbl ypoKka
JemoHcTpanuu: XapakTepu3ylole xumudeckue | KoMMmykaTHBHbBIE:
O06pa31s! IPUPOIHBIX CBOHCTBa a30Ta AJIeKBaTHO HUCTIONB3YIOT PEUEBHIC
coeauHeHMH pocdopa. OOpasIIsl B pe3yJIbTaTe MPOBEICHUS cpenctBa st 3 GHEKTUBHOTO
Ba)KHEUIIHNX JUIS1 HAPOIHOTO J1a00paTOPHBIX OIBITOB, pelIeHns] KOMMYHUKAaTUBHBIX 33124
xo3stiAcTBa ocdaTos. MIPOBOJHUTH KAYECTBEHHYIO
Jlab. ombIThI: peaxnuto Ha (ocdar - noH
- Topenue dochopa Ha Bosgyxe u B | [lonyuam eosmoocrocme
KHCITOpO/IE. HAy4umsCA: ONUCHIBATH
- Pacnosnasanue dochaToB (usmdecKkye H XUMHYECKHE
NPOLIECCHI, SIBISIOIINECS YaCThIO
KpPYTrOBOpOTa BEIIECTB B PUPOJIE
48. | Yriepon CrpoeHne aToMa 1 aJuIOTPOTHS Hayuamcsa: xapaxTepn3oBath PerynsituBHbie: DopmMupyroT
yTiieposa, CBOMCTBA €ro CTpPOEHHE aToMa yriieposa, Pazmiuarot crioco6 u pe3yabraTt MHTEpecc K
Moau(uKaMi ¥ UX IPUMEHEHHE. OOBSCHSTH 3aBUCHIMOCTb CBOMCTB | JIEHCTBHA KOHKPETHOMY
JemoncTpanun: yrileposia OT €ro MOJOKEHHS B ITosnaBaTesbHBIE: XHUMUYECKOMY




[Mornormenue yrieMm pacTBOPEHHBIX
BEIIIECTB WM Ta30B. BoccTanoBneHne
ME/IM U3 €€ OKCH/IA yIJIeM.

JIa6. onbIThI:

37. T'openue yris B KACIOpone

TICX5 JI.U. Menneneena,
COCTaBIIATh XUMHUCCKHE
YpaBHEHHS, XapaKTePUIYIOIIHEC
XUMHYECKHE CBOICTBA yriepona
Honyuam so3modicnocmo
HAy4umsCsi: ONHCHIBATH
(hu3MIecKre M XUMIYCCKHE
TIPOIIECCHI, ABJISFOIIUCCS YaCThIO
KpPYyroBOpOTa BEIIECTB B IIPUPOJIC

Braneror o0muymM nprueMoM pereHust
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOH
JIeATENILHOCTH 0] PYKOBOJICTBOM
YUUTENS

AJIEMEHTY, TIOUCK
JIOIIOTHUTEIIEHOM
nH(popMaLUH O HEM.

49. | Oxcupl yrieposa Oxkcunst yriepona (1) u (1V), ux Hayuamcs:, PerynsituBHbIe: DopMUPYIOT yMEHHE
CBOICTBa U IPHMEHEHHE OITHCHIBATh CBOWCTBA OKCHJIOB Y4UTHIBAIOT TIPaBUIIO B UCIIOJb30BaTh 3HAHUS
yriieposia, COCTaBIATh TUIAHUPOBAHWH U KOHTpoOIIE criocoba | B ObITY
YpaBHEHHS peaKIuii, peneHus
COOTBETCTBYIOIINX IIEITIOYKE) IMoznaBaTenbHbIE:
NpeBpaIIeHNH . IPOBOANTD Hcrnonb3yroT HoucKk HeoOX OJJMM O
Ka4eCTBEHHYIO PEAKLIHIO 110 nH(popManuK A5l BBINTOTHEHHS
pacro3HaBaHUIO YIIEKHCIOTO yueOHBIX 33JaHHH C MCTIOJIb30BaHHEM
rasa y4eOHOU TUTPATypBhI
Tonyuam 6ozmooicHocmo KommykaTHBHBIE:
HAYYUmMsCsl: TIPOrHO3UPOBATH KonTponupytot aeiicrBue naprHepa
XMMUYECKHE CBONCTBA BEIIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS
50. | YroapHas KMcjiaoTa u VYronbHas kucinora. Conu yroinbHON Hayuamcs: PerynsiTuBHbIC: DOpMHUPYIOT YMEHHUSA
e& COIII. KUCJIOTBI: KaJIbIIUT, COZla, MOTAIll, UX JlaBaTh ONpeeiIeHuUs NOHATUAM | Paznuuaror croco0 u pe3ysibrar UCIIONb30BaTh 3HAHUS
3Ha4Y€HHE U NPUPOIIE U KU3HU «GKECTKOCTb BOIbD» ,ONUCHIBATH JISUCTBHS B OBITY
}KeCTKOCTIf_BOHBI " YeJoBeKa. CBOICTBA YrOJIbHOW KUCIOTBHI, ITo3naBaTenbHBIE:
CrocoOsI €€ YKecTkoCTh BOZIBI U CIIOCOOBI €€ COCTaBIIAITh ypaBHCHUS peakuuid, | BiaaeloT oGIuM IPHEMOM pEIEH s
yCTpaHEHHUS YCTpaHEHHUsL. COOTBETCTBYIOIIUX «LIETIOUKE) 3a/a4
JemoncTpanuu: MpeBpaIleHnH , COCTaBIISATh KommykaTuBHbIe:
OO0pa3Isl IPUPOAHBIX COeTUHEHUH Ha3BaHUs COJIEH YrOIBHOU JloroBapuBaroTcst 0 COBMECTHOM
yriepona. OOpa3isl BAKHEHINX A1 | KHCIOTBHI, JIEATEIEHOCTM, MPUXOAT K 00IIEMY
HapOJHOT0 X035 cTBa KapOOHATOB. MPOBOJUTH Ka4ECTBEHHYIO pELIeHUI0
JIa6. onbIThHI: peaxuuio Ha KapOoHAT - HOH
38. Ionmy4enue yroibHOM KACIOTBL U | [lonyuam gozmodicHocms
n3ydenue ee cBoicTB. 39. [lepexon HAYy4UumsCs. TTPOrHO3UPOBATH
KapOOHATOB B THAPOKapOOHATHI. XMMHYECKHE CBOWCTBA BEIIIECTB
40. Pa3noxxenue rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U
HaTpHA CTPOCHUS
51. | Kpemuuii CtpoeHne aToMa KPeMHUS; Hayuamecs:, PeryasiTuBHbIE: DopMUpPYIOT
KPHCTaJUINIECKUH KPEMHHH, eTo XapaKTepPHU30BaATh CTPOCHHE AJIeKBaTHO BOCIPHHUMAIOT MHTEepeca K
CBOICTBa ¥ PUMEHEHHUE aToMa KpeMHHs, OOBSCHSTD MIPE/UIOKEHHNS U OLICHKY YIHUTENS 1 KOHKPETHOMY
3aBHCHMOCTbH CBOMCTB KPEMHHS OJTHOKJIAACHUKOB XHUMUYECKOMY
ot ero nonoxkenus B [ICXD JI.U. | Ilo3HaBaTenbHbIE: 3JIEMEHTY, IIOUCK
Menzeneesa, coCTaBIsATh Bribuparot Hanbonee 3pPEeKTUBHBIE | JTOMOTHUTEIHHOMN




XUMHIUYCCKHE YPaBHECHUS,
XapaKTEePU3YIOIIUE XUMIICCKUC
CBOMCTBAa KPEMHUS

THonyuam éo3moorcnocme
HAy4UmbCsl. TPaMOTHO
00pamiaTecs ¢ BEIECTBAMH B
MOBCETHEBHOM JKM3HU

CIIOCOOBI pelIeHus 3a/1ad,
KOHTPOJIMPYIOT U OLIEHUBAIOT
MPOLIECC U PE3YNbTAT JAeSTEIbHOCTH
KommykaTuBHbIe:
JloroBapuBaroTcsi 0 pacrpeieNeHun
(hyHKIMH ¥ poJieil B COBMECTHON
JIeITEIbHOCTH

nH(popManum o HeM.

52. | CoenuHeHust KPEMHUS Oxkcun kpemuust (1V), ero npuponusie | Hayuamcs:, PeryasiTuBHbIE:
pa3sHOBHIHOCTH. CHUITHKATBL OIHCHIBATH CBOMCTBA OKCHIA Y4uUTBIBAIOT IPaBHUIIO B
3Ha4yeHNe COeJUHEHNI KPEMHUS B KPEMHHUSI, COCTaBJIATh YPaBHEHUs | IUIAHUPOBAHUH U KOHTPOJIE crioco0a
KHMBOW M HEXXHMBOM MPUPOJIE. peaKIHii, COOTBETCTBYIOIINX peleHus
Jdemoncrpauuu: «IIETIOUKE» MPEBPALECHU . IHo3naBarenbHbIE:
OO0pa31bl IPUPOIHBIX COSTUHEHUH MPOBOJIUTH KaYECTBEHHYIO Hcnonp3yoT NOUCK He0OX OAUMOH
KPEMHHS. PEaKILHUIO Ha CUIIUKAT - HOH uH(pOpMALUHY JUIS BBITOTHEHUS
JIa0. onbITHI: THonyuam 603mocHocmo y4eOHBIX 3aJaHUH C UCIOIb30BAHHEM
41. ITonyyeHne KpeMHEBOW KUCIIOTHI HAy4umsCs: IPOrHO3UPOBATH y4eOHOH TUTPATypBhI
U U3y4CHUE €€ CBONCTB XMMHUUECKUE CBONCTBA BEIIECTB KoMMmykaTHBHBIE:
Ha OCHOBE MX CBOWCTB U Y4UTBIBAIOT Pa3Hble MHEHUS U
CTPOCHUS CTpPEMSTCS K KOOPAUHALIUU
pa3IUYHbIX MO3ULIUN B
COTPYJHHIECTBE
53. | CunukatHasg ITonsiTie 0 cunMKaTHOM Hayuamcsa: npakTnyeckoMy PerynsiTuBHbIC: DopMUpyIOT
IIPOMBILLIEHHOCTD npoMblIIeHHOCTH. CTEeKI10, IIEMEHT, MPUMEHEHUIO COEIMHEHUN Pasznuuaror crioco6 u pe3ynpTat MOHMMaHHE
KepaMuKa. KpEMHHUS JIEUCTBUS 0COOCHHOCTEH KHU3HU
Jdemoncrpanuu: Tlonyuam eo3moorcnocmo Ilo3naBaTebHbBIE: W TpyJa B YCIIOBHAX
OOpa3upl cTek1a, KepaMUKH, IEMEHTA | HAY4umbsbCs: TPOTHO3HPOBATH Brnazerot obumm npreMomM perieHnst | HHGopMaTU3auu
XMMUYECKHE CBOWCTBA BEIIIECTB 3a/1a4 obuiecTBa
Ha OCHOBE MX CBOMCTB U KomMmykaTnBHBIC:
CTpOCHUS JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENILHOCTH I0]] PYKOBOJICTBOM
YUUTENS
54. | IIpakTuyeckas [omyuenne, cobupanue u Hayuamcsa: obpamatscst ¢ PeryasiTuBHbIE: OsnazneHue
pabota Ne6 paclio3HaBaHUE n1abopaTopHbIM 000pyn0BaHUEM | OCYIIECTBISIOT IOMIATOBBIIT HaBBIKAMH IS
ra3oB U HarpeBaTeIbHBIMU IIPUOOPAMU | KOHTPOJB 110 PE3YIIBTATY MPaKTHYECKOH
Hoxny4enne, B COOTBETCTBHH C TIpaBHIIaMU JIEATEbHOCTH

coOupanue u
pacro3HaBaHHe ra3oB

TEXHUKH 0€30MMacHOCTH,
OITMCHIBATH XMMHUUECKUH
9KCIIEPUMEHT C TIOMOIIBIO S3bIKA
XHMMUH, I€J1aTh BBHIBOJIBI IO
pe3ynbTaTaM SKCTIEpUMEHTA.
Ionyuam 603modicHocmb
HAy4UmsbCs: OCO3HABATH
HE0OXO0MMOCTb COOJIO/ICHUS
npaBun b n OT nns coxpanenus
CBOETO 3JJ0POBbSI 1

Ilo3naBarenbHbIC:

CTpoAT pedeBoe BHICKa3bIBAHHE B
YCTHO U THCBMEHHOH (popme
KommykaTtusHble:

YYNUTHIBAIOT pa3Hble MHEHUS U
CTPEMSTCS K KOOPANHALIH
Pa3NUYHBIX TTO3ULIUH B
COTPYJHHYECTBE




OKPYXaIOIINX

55.

O0006111eHIE IO TEME
«HemeTamuis»

Hayuamcsa: 0600mate 3HaHUS U
MPEJICTABIIATh UX CXEM, TAOJIHIL,
Mpe3eHTalnH

PeryasituBHbIC:
BHocsT He00X0ANMBIE KOPPEKTUBHI B
JIeMCTBHE MOCIIE €ro 3aBEpILCHNS Ha
OCHOBE €r0 y4eTa CJIe/laHHbIX
ouInooK
IlosnaBaTenbHBIE:
CTposT peueBoe BBICKa3bIBaHUE B
YCTHOM U TIMCBMEHHOH (opme
KommykaTuBHbIe:

Koppextupytot neifctBus napTaepa

Beipaxarot
aJIeKBaTHOE
TIOHMMaHHE MIPUINH
ycrexa 1 Heycrexa
yaeOHOI
JIeSITeIbHOCTU

56.

KountpoJubHas
padota Ne2 o teme
«Hemeraibi»

KoHTpons npeaMeTHBIX U
METaNpPEIMETHBIX YIeOHBIX JCUCTBUM
o teme «Hemeramabny

Hayuamcs: npuMeHsTh
MOJTy4YEHHBIC 3HAHUS U
c(hOopMHUPOBAaHHBIC YMCHHUS 151
pelieHns yueOHbIX 3a7a4

PerynsiTuBHBIE: OCYIIIECTBISIOT
MOIIArOBBI 1 UTOTOBBIM KOHTPOJIb
0 Pe3yNbTaTy

Ilo3naBaTeabHbIE:

CTPOSIT pEYE€BOE BHICKA3bIBAHHUE B
YCTHO# 1 TMCbMEHHOM (hopme
KoMMyKaTHBHBIE: YIUTHIBAIOT
pa3Hble MHEHHUS U CTPEMSITHCS K
KOOPMHAIINH PA3IUYHbIX TO3UIINH B
COTPKYJTHHYECTBE

[IposBrstor
OTBETCTBEHHOCTb 32
pE3yNBTATE

Tema 5. O0001IeHUE 3

HAHUI 10 XUMMH 32 KypC 0OCHOBHOM mK0JbI. [Toaroroska k urorosoi arrecramuu (I'MA) (10

q.)

S57.

[Tepuonnueckuii
3aKOH U
[Tepuoanueckas
cHcTeMa

. . Mengeneera B
CBETE TEOPHH
CTPOCHHS aToMma

IIepnoauueckuii 3aKoH U
IIepnonuueckas cucrema
XHMUYECKHX DJIEMEHTOB

M. . Menneneea. uznueckuid
CMBICIT TIOPSITKOBOTO HOMEpa
3JIeMEeHTa, HOMEPOB MepUoaa 1

TPYHIIBL.

Hayuamca: 06o0math
uH(opMaLuIo 10 TEME B BUJC
CXEM, BBIIIOJIHATH TECTOBLIE
3aaHUs

PerynsituBHbIe:

[InanupyroT cBOM NEUCTBYS B
COOTBETCTBHH C IIOCTABJICHHOM
3a/1aueil ¥ yCIOBUSMHU €€ pealn3aliu
ITo3HaBaTeJIbHBIE: CTaBSIT

1 (GOpMYITUPYIOT LIENU U TIPOOIEMBI
YpOKa; OCO3HaHHO U NIPOU3BOJIBHO
CTPOST B YCTHOW U MUCbMEHHON
hopme

KoMMyHHKATHBHBIE:

Banenne MOHOJIOrHYeCKON U
JIAJIOruueckoi hopMaMu pedu

[IposBisitoT
OTBETCTBEHHOCTb 32
pe3ynbpTar

58.

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
9JIEMEHTOB U UX
COCJIMHEHUH B
nepuoaax v rpymnmax
B CBETE
MpEeACTABICHUH O
CTPOECHHH aTOMOB
9JIEMEHTOB. 3HaYEHHE

3aKOHOMEPHOCTH

M3MEHEHNS CBOMCTB DJIEMEHTOB U UX
COCAMHEHWH B TIEPHOAX M TPYIIax B
CBETE MPEACTABICHUI O CTPOSCHIH
aTOMOB JJIEMEHTOB. 3HaUYEHHE
Ilepunoauueckoro 3akoHa

Hayuamcsa :0600math
WHPOPMAIIIO 110 TeME B BUJIE
CXEM, BBIMOJIHSATH TECTOBYIO
pabory,

PeryasiTuBHbIE:

Paznmnuarotr criocob u pe3ynpTart
IEUCTBUS

ITo3naBaTejbHbIE:

Brnazgetot oOumM mpreMoM penreHus
3a7a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETHHOCTH TIO/T PYKOBOACTBOM
YauTENs




IIepnoanueckoro
3aKOHA

59. | Buabl XUMHUECKUX Bunpl XuMUYeCKUX CBS3€H U THITBI Hayuamca: 0606mate PeryasituBHBIE:
CRS3EH M THIILL KPHCTAJUIMYECKHUX PELIETOK. nH(pOopMaLHIo 10 TEME B BH/IE Pazmiyarot criocod u pe3yabrat
B3anmocBsI3b CTpOSHHUS M CBOWCTB TaOJIHIIBI, BBIOIHATH TECTOBYIO | JA€HCTBHUS
KpHCTAJTHHCCRAX BEIIIECTB paboty IMoznaBaTenbHbIE:
PCUICTOK. BnageroT o6IuM IPHEMOM PEIEHHS
Bzaumocssi3b 3a/a4
CTPOCHUS U KommykaTtuBHble:
CBOIICTB BEIeCTB Kontponupytor neifctBus napHepa
60. Knaccudukarus Knaccudukaruss XUMHYECKIX Hayuamcs: 06001math PerynsiTuBHbie:
XHMUYECKUX PEaKLHii peaKuuii o pa3IMuHbIM ITPU3HAKAM nH(opMaLHIo 10 TEME B BHAE Paznunyaror cnoco® u pe3ysbrar
(umncio ¥ cocTaB pearupyromux 1 CXeM, BBINOJIHATH TECTOBBIC JIEHCTBUSA
IO pas/IHiHBIM 00pa3yIouXcsl BEIECTB; HAINYUE 3a/laHus IMoznaBaTenbHbIE:
NIpU3HAKaM. rpaHuLbl pazaena ¢as; BrazieloT 061IUM MPHEMOM peIleHHUs]
Ter1oBo A deKT; n3MeHeHne 3a1a4
CTEIICHEW OKUCIICHHUS aTOMOB; KoMMmykaTHBHBIE:
UCIIOJIb30BaHKE KaTaln3aTopa; JloroBapuBaroTcsi 0 COBMECTHOM
HarpaBJeHUE POTEKAHMUS). JIeITEIbHOCTH OJ] PYKOBOJICTBOM
yauTens
61. | CkopocTh CKOpOCTh XUMHUECKUX PeaKIuil 1 Hayuamca: o0600maTh PerynsituBHbIe: HmeroT nenocTHoe
XUMHUYECKHX PEaKLHii (axTopHl, BIUSIOUINE HA HEE uH(opMaLuIo 10 TEME B BUJE Pagnnqa}oT croco0 u pe3yybTar MHPOBO33PEHHE,
CXEM, BBIIIOJHSTH TECTOBYIO JIeHCTBUS COOTBETCTBYIOIIIEE
paboty Ilo3HaBaTenbHbIE: COBPEMEHHOMY
Biianerot o0mmM mpueMoMm pelieHus | YpOBHIO Pa3BUTHS
3a/1a4 HayK{
KommykaTuBHbIe:
Kontponmpyrot nelictBus napTaHepa
62. | Knaccugukarms [IpocTbie U CIOXKHBIE BEIIECTBA. Hayuamca: 0600maTh [MposiBnsioT
HEOPraHUYECKHX Mertasibl 1 HEeMETaJIIBl , COCTaB, uH(pOpMaLHIO IO TEME B BHUAE JIOOPOXKENATETbHOCTh
KIaccu(UKaISI CXEM, BBIITOJHSTH TECTOBYIO ,OT3BIBYMBOCTD, KaK
BEILECTB pabory MOHNMAaHHUE YYBCTB
JpYTUXJIIOAEN U
63- | CaolicTBa OO0me XuMUIecKre CBOICTBa Hayuamca: 0600math PeryasiTuBHbIE: COEpPEXUBAHUE UM
64 HEOPraHHYeCKUX OKCHJIOB U THAPOKCHIOB (OCHOBaHUY, | MH(POPMAIIHIO TIO TEME B BHC PaEJII/I‘IaIOT CHoco0 U pe3yabpTatT
- KHCIIOT, aM(OTEPHBIX THAPOKCHIOB), | CXEeM, BHITIONHATH TECTOBYIO JIeHCTBUS

comu B cBeTe TO/]

paboty

Ilo3naBarenbHbIC:
Brnaneror o0mmm npuemMom pereHus
3amad
KommykaTtusHble:
Kontponupyror neiicTBus napTHepa




65 KonTpoabHas PerynsiTuBHbie: Beipaxaror
pa6ora Ne3 mo Paznugaror cocod u pe3ysibraT aJIeKBaTHOE
JIEHCTBUS MTOHUMAaHWE PHYUH
Teme Io3naBaTenbHbBIE: ycriexa 1 Heycrexa
«Knacenpukan Basieror o6IMM NPUEMOM pENIEHHsT | YUeOHOM
Hsl U CBOlicTBA 3a1a4 eATENLHOCTH
HEOPraHnv4eCKu
X BelecTn»
66- | enmeTHueCcKue I'eHeTHUECKHE PSIITBI METATLIA, Hayuamcs: 0600maTh PeryasituBHBIE:
67 DPSLIBI MeTalIa, HEMeTaJlyla U MEePEeXOIHOro MeTaiia HH(POPMAIIUIO 110 TEME B BUJIC PagnuqaloT CIOCO0 U pe3yabTaT
HeMeTaIuIA I CXEM, BBITIOHATH TECTOBYIO JICHCTBUSA
MEpEXOAHOTO
METajuia
68 KOHTpO JIbLHAA TpeHuHr-recTupoBaHue 1o PeryasiTuBHbBIC: Bripaxatror
p aGora Ned BapuanTam [ A mponuibix jget u Paznuuatot crioco0 u pe3yibraT aJEKBATHOE
Hrorosas ACMOBCPCHU JICUCTBUS IMOHMMaHME NPUYNH
« IMo3naBaTeJbHbIE: ycriexa v Heycrexa
KOHTpPOJIbHAasA BuiaieroT 0OLIUM IIPUEMOM PELIEHHS | YIeOHOM
pabora 3a Kypc 3amay JeSTEIBHOCTH
9 kaacca» KoMMyKkaTHBHbBIE:

KoHTponupyroT aeiicTBus napTHepa
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