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Conepxanue.

AHHOTAIINA.

1. IInanupyemblie MpeaMeTHBIC Pe3YJIbTaThl OCBOCHUSI KOHKPETHOI'0 Y4eOHOT 0 Kypca.

2. Coneprkanue yueOHOTr0 IIpeaMeTa, Kypcea ¢ ykazanueM (opM OpraHu3allui YIeOHBIX 3aHSATHM, OCHOBHBIX
BHJIOB YUE€OHOH JEATEIbHOCTH.

3. KanenpapHo-TeMaTH4ecKkoe TUIAHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YACOB OTBOJIUMBIX Ha
OCBOCHHE KaKIOM TEMBI.



L.ITnanupyemvle npedmemnsle pe3yibmanvl 0C60CHUA YUEOHO20 npeomema, Kypca.

HpI/I HU3YYCHHUU XHUMUU B OCHOBHOH IIKOJIE 00ECIIEYNBAETCS JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IMPEAMCETHBIX PE3YJILTATOB.

JIMYHOCTHBIE:

® B I[EHHOCTHO-OPUEHTAI[MOHHON cpepe — UyBCTBO rOPJOCTHU 32 POCCUHCKYIO XUMUYECKYIO HayKy, T'YMaHHU3M, OTHOIIIEHUE K TPy,
L[EJI€YCTPEMIIEHHOCTb;

e (opMHpOBaHKE [IEHHOCTH 3JJ0POBOTrO U OE30MacHOr0 00pa3a KU3HHU; YCBOCHHE MTPaBHJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1acHOrO
MOBE/ICHUS B UPE3BbIUAHHBIX CUTYALIUSX, YIPOKAIOIMINX KU3HHU U 3I0POBBIO JIIOJIEH;

® B TPYyI0BOil chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEMN e 00pa30BaTeIbHON TPAEKTOPUH;

® B [I03HABATEIHHOU (KOTHUTUBHOM, MHTEIIEKTYAIBHOW) chepe — yMeHHe ynpaBIsITh CBOSH MO3HABATEILHOM ACSITEIBHOCTHIO.

e (GopMHPOBaHHE OCHOB HKOJIOTUYECKOM KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIILJICHHS], pA3BUTHE OTIbITA
HKOJIOTMYECKU OPUEHTHUPOBAHHON Pe(IeKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU B KU3HEHHBIX CUTYalIHSIX;

MeTtanpeaMeTHbIe:

® YMCHHUEC CAMOCTOATCIBHO ONPEACIIATE LEIIM CBOECTO O6yLIeHI/I5[, CTaBUTh U (bOpMYJ'II/IPOBaTB JJIA ce0sl HOBBIE 3aJa4u B yqe6e M TI03HABaTCIbHOMN
ACATCIIBHOCTH, pa3BUBAaTh MOTHBbBI U HHTCPECHI CBOEH ITO3HABATEIILHOM JACATCIBHOCTH,

® YMCHUC CaMOCTOATCIIbHO IJIaHUPOBATD ITYTU JOCTUKCHUSA ueneﬁ, B TOM YHMCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTL HauoOoJjee 3(1)(1)6KTI/IBHBIG
CIIOCOOBI PCIICHUA y‘IC6HBIX M IIO3HABATCJIbHBIX 3aJa4,

® YMCHUC COOTHOCUTH CBOU HeﬁCTBHH C INIAaHUPYCMbIMU PE3YJIbTATaMU, OCYIICCTBIIATH KOHTPOJIb cBoOEH JACATCIIbBHOCTU B ITPOLCCCE NOCTHUIKCHUS
pe3yibTara, OIIPECACIATH CITOCOOBI JIENUCTBUIl B paMKax HpPCAIOKCHHBIX yCJ'IOBI/Iﬁ u Tpe60BaHHI>i, KOPPCKTUPOBATL CBOHU JICCTBUS B

COOTBETCTBUH C M3MEHSIOIICHCS CI/ITyaLIHeﬁ;
¢ YMCHUC OLCHUBATD MMPABHUIIBHOCTH BBIIIOJIHCHUA y‘le6H0ﬁ 3aJga4du, COOCTBEHHBIC BO3MOKHOCTH €€ pCUICHUSA,

® BJIAJICHUC OCHOBaMH CAMOKOHTpPOJISA, CAMOOILICHKHU, IMPUHATUSA peI_I_ICHI/Iﬁ U OCYIICCTBJICHUA OCO3HAHHOI'O BBI60pa B yqe6H0171 U II03HaBaTEIIbHOM



JEATEIIbHOCTH;

® YMECHHE OTPECIATh MOHATHSA, CO3/1aBaTh 00OOIICHHS, YCTAaHABINBATh aHAJIOTUH, KJIaCCU(UIIMPOBATh, CAMOCTOSITEILHO BHIOUPATh OCHOBAHUS U
KpUTEpUU HJs1 KiacCU(UKALMKM, YCTaHABJIMBATH IMPUYUHHO-CIICICTBEHHBIC CBS3M, CTPOUTH JIOTMUECKOE PACCYXKACHHE, YMO3AKIIOYCHHE
(MHAYKTUBHOE, IETYKTUBHOE U M0 aHAJIOTHH) U JIEJIaTh BHIBOIBI;

® YMCHHE CO3/[aBaTh, IPUMEHSTH U TPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIA U CXEMBI JUTSl PEIICHHS YICOHBIX M MIO3HABATEIHHBIX 3a/1a4;

® YMEHHE OPraHMW30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIHHOCTh C YUUTEIEM U CBEPCTHHUKAMM, padOTaTh UHAUBUAYAIHHO U B
Tpynme: HaxoJIuTh 0OIlee pelIeHHe W pa3pemiath KOH(IUKTHI HAa OCHOBE COTJIACOBAHUS TO3UIMN U y4€Ta HMHTEpPEcOB; (HOPMYIHpPOBATH,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHE;

® YMEHHE OCO3HAHHO HMCIOJIb30BATh PEUEBBIE CPENICTBA B COOTBETCTBHHM C 3a/1a4y€ii KOMMYHUKAIIUH JIJIS1 BBIPAKEHUSI CBOMX YYBCTB, MBICIICH 1
MOTPEOHOCTEH; TITAHUPOBAHUS M PETYIISIIMN CBOCH JIEATEbHOCTH; BIIJCHIUE YCTHOM U TUCBMEHHON PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOM
peybio;

e (hopMHUpPOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BAHUS MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

e (dopMHUpOBaHHE M Pa3BUTUE SKOJOTMYECKOTO MBIIUICHHS, YMEHHE INPUMEHSATh €ro B TO3HABaTEIbHOW, KOMMYHUKATHBHOM, COIMAJIbLHOM

MpaKTHKe U NpodeCcCHOHATbHON OPUEHTALINH.

IIpenmeTtHbIe:

1.B no3naBaresibHOM chepe:

® /1aBaTh ONPENCJICHUS H3YYCHHBIX TOHATUH: «XUMHUYECKHH DIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTble U CIOXHBIE BEIIECTBAY,
«BEILECTBO», «XUMHUYECKasi PopMysay, «OTHOCUTENIbHAS aTOMHAsl Macca», «OTHOCHTEIbHAs MOJICKYJISIpHAs Maccay, «BAJIEHTHOCTbY, «CTEIEHb
OKHUCJICHUS», KKPUCTAITMYECKAs PEIIETKA», «OKCHUJIBDY, «KHCIOTBI», «OCHOBAHUSY», «COIN», «aM(POTEPHOCTDY, «UHIUKATOPY, «IEPUOINUECKUN
3aKOHY», «IIEPHOJMYEcKas TaOlMIa», «HM30TOMbI», «XUMUYECKAs CBS3bY, «ANEKTPOOTPUIATEIEHOCTDY, «XUMHUECKAs PEAKIUI», «XUMUYECKOe
YpaBHEHUE», «TCHETHUYECKasi CBS3b», «OKHUCICHHE», «BOCCTAHOBJICHHUE», «DJIEKTPOIUTUYECKAs ITUCCOLMALUA», «CKOPOCTh XMMHYECKOM
peakuumn;

® OIMUCATh ACMOHCTPAIUOHHBIC U CAMOCTOATCIIbHO IMPOBCACHHBIC XUMNYCCKHUC SKCIICPUMCHTHI;



® OIMCBIBATh U Pa3JIMYaTh U3YYCHHBIC KJIACCHI HEOPTaHUYECKUX COCIUHEHMM, IIPOCTBIE U CIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIUU;

e KJIACCH(PULIMPOBATH U3yUEHHBIE OOBEKTHI U SABJICHUS;

e JleNlaTh BBIBOJBI M YMO3AKJIIOUEHHS W3 HAOIIOJCHWH, M3yYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOWCTBA HEM3YUYEHHBIX
BEILIECTB 10 aHAJIOTUU CO CBOMCTBAMHU U3Y4YCHHBIX;

® CTPYKTYPHPOBATh N3yYEHHBIN MaTeprall U XMUMUYECKYIO0 HH(OpMAIIHIO, TOTYYEHHYIO U3 APYTUX UCTOUYHUKOB;

® MOJIEIMPOBATh CTPOEHHE aTOMOB AJIEMEHTOB 1-3 Mepruo0B, CTPOEHHUE MPOCTHIX MOJIEKYJI;

2.B1IeHHOCTHO — OpMEeHTALIMOHHO cdepe:
® aHAJIM3WPOBATH W OUCHUBATH IMOCICACTBUA IJId 01<py>1<a}0mel71 CpCabl OBITOBOH U HpOH3BOlICTBGHHOI>i JCATCIBHOCTH YCJIOBCKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe:
® MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cdepe 0e3011aCHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBAaTh IICPBYIO ITIOMOLIB ITPU OTPABJICHUAX, OXKOTaX U APYIUX TpaBMaX, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paT0pHI>IM O60py,HOBaHI/IeM.



Temamuueckoe niaarnupoeanue yqeﬁﬂozo mamepuaia

Ne Ha3anue rinasel KosmmuecTBo yacos [IpakTuueckue padboThl KoHTposabHble paboThl
TJIaBbl
Beenenue. O0mas xapakTeprucTuKa 10 Nel
XUMUYECKUX DJIEMEHTOB M XUMHUUYECKHUX
peakuuii. [lepuoanueckuii 3aK0H U
[leproanueckas cucteMa XUMHUYECKUX
anemenToB JI.M1.Meneneera
1. Mertamibt 18 Nel-3 No2
3. Hemeramnmsr 28 Ne4-6 Ne3
5. OO0o0menne 3HaHNH 10 XUMUH 33 Kype 10 Ned
ocHOBHOM mKkoJEL IToarotoska x ' A.
6. Pezepr 2
Uroro 68 6 4




2.Cooepocanue yuebHo20 npeomema, Kypca.

Beegenne. O0mas XxapakTepuCTHKA XMMHYECKHX 3J1eMEHTOB M XuMHYecKuX peakuuii. Ilepmoguyecknii 3akon u Ilepnoanyeckas cucrema
xumunueckux 3jemenToB JI. U. Menaeneea (10 4)

XapakTepucTuKa dJIEMEHTa 10 ero nojioxkeHuto B [lepuonuyeckoit cucreme xumudeckux semeHToB JI. . MenneneeBa. CBolicTBa OKCHUIOB, KUCIIOT,
OCHOBAaHUN M COJIeH B CBETE€ TEOPUM AJIEKTPOJUTHYECKOW AUCCOIMALMM U OKHUCICHMS-BOCCTAHOBJIEHUA. [loHATHE O TNEepexXoAHBIX AIIEMEHTax.
AmpoTtepHocTh. ['eHeTnueckuil psa nepexogHoro aneMmeHta. [lepuomuueckuil 3akoH u Ilepuoauueckas cucrema XuMHU4YecKux aneMeHToB J[. .
MenneneeBa. XuMudeckasi OpraHu3anus )KMBOM U HEKUBOW MPUPOAbI. XUMHUYECKUI COCTaB s/Ipa, MAHTUH U 36MHOW KOPbI. XUMHUYECKUE JIEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MoB. Makpo- u MukpoanemeHTsl. O0001IeHNe CBeIeHNI 0 XUMUYecKUX peakiusax. Kiaccupukanus XuMHYEeCKUX peaklui 1mo
Pa3IMYHBIM MPU3HAKAM: «UHCJIO U COCTaB PEarupyroluX U 00pa3yIOIINXCS BEIIECTBY, «TEIIOBOM 3G (deKT», «HAIpaBlIeHUE», KM3MEHEHHUE CTENeHel
OKHUCJICHHS 3JIEMEHTOB, OOpa3yIOUIMX pearupyrollre BelecTBa», «(a3a», «UCIOJIb30BaHHE KaTanu3zaropa». [IoHSATHE O CKOPOCTH XHMHYECKOM
peakiuu. DakToOpkl, BIHUIONINE HA CKOPOCTh XUMUYECKUX peakiuii. KaranuzaTopsl u kataim3. MTHrHOUTOPHI. AHTHOKCHIAHTHI.

JdemoHcTpaumnu.

Paznuunsie Gpopmbr tabmuier JI. YI. MenaeneeBa. Moaenu atoMoB 351eMEeHTOB 1—3-10 Tepro10B. MoJieinb CTPOCHHS 36MHOTO Iapa (TIoTepeYHbIi
paspe3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuy OT HPUPOJbl PEarupyroliuX BEIIeCTB. 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM peakiuu OT
KOHILIEHTPALIMU PEarupyrouiux BeEIIECTB. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM pPEAKUMU OT IUIOIIAJMA CONPUKOCHOBEHHUS PEarupyrolluX BeEIIECTB
(«xkunamui  cnoiy). 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM peakIuu OT TeMIepaTypbl pearupyrolux BelecTB. |'OMOTeHHBI M TIeTepOreHHBIH
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrudupoBanue.

JlaGopaTopHble ONBITHI.

1. [TonyyeHue ruapoKcHUIa HUHKA U UCCIENOBaHUE ero CBOMCTB. 2.MozaenupoBanue noctpoenus [lepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHT OB
. Y. MenzeneeBa. 3. 3aMerieHue xene3oM Meau B pactBope cyiabgpara menu (II). 4. 3aBUCMMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT MPUPO/bI
pearupyoumux BEeIEecTB Ha IPUMEPE B3aUMOICHCTBUS KUCIIOT C METAJUIAMHU.

5. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaklUy OT KOHLEHTPALUN PEarupyolnX BEIIECTB Ha IPUMEPE B3aUMOJAEHCTBHSI [IMHKA C COJISTHON KHCIOTON

pa3J11/1qH0171 KOHICHTpAallUH.



6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMH OT IUIOMAAH COTIPUKOCHOBEHHS PEarupyronux BemecTB. 7. MoaenupoBaHue «KHIISIIETo ClIos». 8.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMK OT TEMIIEPATYpPhl PearupyroIiX BEIIeCTB HAa MpuMepe B3auMoaerictBus okcuaa meau (I1) ¢ pactBopom
CEPHOM KHUCIIOTHI Pa3IM4YHON Temmeparypsl. 9. PasnokeHue nepokcuaa Bogopoa ¢ momoinbio okcuaa mapranna (IV) u karanasel. 10. O6HapyxeHue

Karaja3bl B HEKOTOPBIX NUIIEBbIX NpoaykTaX. 11. IHrubupoBanue B3auMo1eCTBUS KUCIOT C METAUIaMU YPOTPOIIMHOM.

Tema 1. Metauibl (18 4)

[Tonoxxenne metayoB B [lepuoanueckoit cucreme xumuueckux anemeHToB JI. M. MennmeneeBa. Meramnnueckass KpuUcTaUTMUecKas pelieTka u
METAJNIMYECKass XUMHNYECKas CBA3b. O6IIII/IG (1)I/I3I/I‘-I€CKI/I€ CBOICTBAa METAJIJIOB. CHJ’IaBI)I, WX CBOMCTBA M 3HAaUYEHHE. XMMHUUECKHE CBOMCTBA METAJNIOB KaK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHUS B JIECKTPOXUMHUYECKOM PSTy HAMPSHKEHUH MeTalioB. Koppo3ust METasioB U Cioco0bl 0OPHOBI C
Hel. Metasutel B ipupoe. O0mue crnocoObl UX MOTydeHHsI.

OO0urasi xapakTepuCTHKA MIEJOYHBIX MeTaI0B. Metaisl B pupoae. O0mue crocoOsl ux moaydeHus. Ctpoenue atomoB. [l{enounsie MmeTamisr —
MpPOCThIE BellecTBa. BaxkHeine coeuHeHNs ET0YHbIX METAJIIOB — OKCH/IbI, THPOKCUIBI U COJIU (XJIOPUAbI, KapOOHATHI, CYlIb(aThl, HUTPATHI), UX
CBOMCTBA M MPUMEHEHUE B HAPOAHOM X03s1iicTBe. Kanuiinbie ynoopenus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl I rpynmsl.

Crpoenue artomoB. lllerouyHo3emenbHbIE METaIbl — MPOCTHIE BELIECTBA. BakHeiIine cOeqUHEHMs HIEJIOYHO3EMENbHBIX METAIJIOB — OKCHUJIbI,
TUAPOKCUIBI M COJH (XJIOPUAbI, KapOOHATHI, HUTPATHI, cylb(datel, pocdarer), NX CBOICTBA U IPUMEHEHNE B HAPOJAHOM XO3SHCTBE.

AJIIOMUHUIA.

Crpoenue aroma, GpuU3MYecKHe U XMMHUYECKHE CBOMCTBA mpocToro BemiecTBa. COeqUHEHMs] IIOMUHUS — OKCHUI U THAPOKCHI, UX aM(pOTEepHBIN
xapakrep. Baxnelimue conu amomunus. [I[puMeHeHre amoMUHUS U €T0 COSAUHEHUH.

Keaeso.

Crpoenue aToMa, pU3HUECKUE M XUMHUECKUE CBOICTBA IIpocToro BemecTna. ['enetnueckue psaasl Fe*? u Fe*3.

Baxueiimune conu xene3a. 3HaUCHHE JKeJe3a U €r0 COSAUHEHUH I IPUPOJIbl U HAPOIHOTO XO35MCTBA.

JdeMoHcTpanum.

OO0pa3ibl MIENTOYHBIX U MIEJT0YHO3eMeNbHBIX MeTaiioB. O0pa3iibl cruiaBoB. B3aumoseiicTBue HaTpus, TUTHS M Kalublus ¢ BOAOW. B3aumoneiicTBue

HATpUsI U MarHusi ¢ KUCJIopoioM. BzaumoeiictBue MmetamioB ¢ Hemerauiamu. [lomydenne ruapokcuaos xkenesa (11) u (I11).



JlabopaTopHbIe ONbITHI.

12. BzaumoieiicTBre pacTBOPOB KHUCIIOT U coJiei ¢ MmetaiiaMu. 13. O3HakomiieHHe ¢ pynamu xenesa. 14. OkpaiMBaHue TUIaMEHU COJISIMH I11€JTOYHbBIX
MeTtaiioB. 15. BzaumoneiictBue kanplius ¢ Bogoi. 16.1lonyuenue ruipokcuia Kaiablus U UCCIEI0BaHUE €r0 CBOICTB.

17. IlonydyeHue ruApoKcuIa aJlOMUHUS M HcCcleloBaHuE ero cBoicTB. 18. B3aumopneiictBue sxene3a c cosstHoM kucnotou. 19. IlomydeHue

ruapokcuoB xeinesa (I1) u (II1) u usyyenue ux cBONUCTB.

Tema 2. IpakTuxkym 1. CBoiicTBa MeTA/LIIOB M MX coeauHenuii (2 u)?
1. OcymiecTBiIeHHE TIEMTOYKH XUMUYECKUX TpeBpanieHui. 2. [lonydenne u cBoiicTBa coeqMHEHNN MeTaJUIoB. 3. PelieHne skcnepuMeHTanbHBIX 3a/1a4

Ha paClio3HaBaHUEC U IIOJTYUYCHUC COG)II/IHGHI/Iﬁ METAIJIOB.

Tema 3. Hemeranabl (25 4)

OO6mrast xapakTepucTUKa HEMETAIUIOB: MmojiokeHne B [lepuoanuecko cucreme xumuuecknx anemeHToB [ 1. Menneneea, OCOOEHHOCTH CTPOSHUS
aTOMOB, JJIEKTPOOTpHUIATENBHOCTh (D0) Kamepa «HeMeTaummaHOCTHY, psan D0. Kpucrammmdeckoe CTpOeHHE HEMETaUIOB — IPOCTHIX BEIIECTB.
Annotponusi. PU3n4YecKre CBOMCTBA HEMETAUIOB. OTHOCUTEIBLHOCTD MOHITUH «METa» U «HEMETAIL.

Bonopon. TIlomoxkenue Bomopoma B Ilepuommueckoit cucreme xumuueckux snemeHToB . M. MenpgeneeBa. CtpoeHune aromMa M MOJIEKYJIBI.

duzndeckre U XMMHUUECKHE CBOMCTBA BOOOPOAA, €I0 MOJIYYCHUE U IIPUMCEHCHUC.

Bona.

Ctpoenne Mmoiekynsl. Bogopoanas xumuueckas cBsizb. Pusnyeckue CBONCTBA BOAbL. AHOMANIMU CBOMCTB BOAbL I'mapoduibHble U THApOodOOHbBIE
BellecTBa. XUMHUYecKue cBoiicTBa Boabl. KpyroBopoT Boabl B mpupose. Bogoouucrka. Aspauus Bojbl. beiToBble (huinbTpsl. MUHEpalbHbIE BOIbI.
JIMCcTUIIIMpOBaHHAs BOJIa, €€ MOIy4YeHHe U IPUMEHEHUE.

O0mas XxapaKTepucTHKA rajJOreHoB.

Crpoenune atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS IaJIOT€HOB, X CBOMCTBA.

Kpartkue cBenenus o xiaope, opome, ¢pTope u ioze. [IpumeHeHne ranoreHoB U UX COeANHEHHUH B HApOTHOM XO3AHCTBeE.

Cepa.



Ctpoenne aroma, alJIOTPONHs, CBOMCTBA U MpUMeHeHne pomouueckoi cepbl. Oxcuasl cepsl (IV) u (VI), ux mosydenue, cBOMCTBa U MpUMEHEHHUE.
CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sicTBE. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BeleCcTBAa. AMMUAK, CTPOCHUE, CBOMCTBA, MoJlydeHUe U npuMeHeHue. Cojin aMMOHUSL, UX CBOHCTBA
u npumenenue. Okcuapl azota (II) u (IV).

A30THas KuCJIOTa, €e CBOMCTBAa M IpuMeHeHue. HuTpaTbl 1 HUTPUTHI, MpobiaemMa UX COAEPKAHUS B CEIbCKOXO3SMCTBEHHOM MPOAYKUIHU. A30THBIE
yaoOpeHwusl.

Dochop.

CrpoeHue aroma, ajjIOTpOmusi, CBOMCTBa Oenoro u KkpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHblE coenuHeHUs: okcu ¢ocdopa (V) u
oprodochopnas kucnorta, pocharer. DocopHbie ynoOpeHHs.

Yraepon.

Crpoenue aroma, auloTponusi, cBoiicTBa Moaudukanuii, npumenenue. Oxcuapl yriepona (II) u (IV), ux cpoiictBa u npumenenue. KapOGoHatsr:
KaJIbIIUT, COZA, MOTAIll, UX 3HAYECHUE B IPUPOJIE U JKU3HU YEIIOBEKA.

Kpemunii.

Crtpoenue aToma, KPpUCTAUIMUECKUH KPEeMHUH, ero cBoictBa u npuMmeHeHue. Oxcun kpemuus (IV), ero mpupomnpie pa3sHOBUAHOCTH. CHITMKATHI.
3Ha4YeHHE COCIMHEHU KPEMHHUS B KUBOM M HEKUBOU npupoie. IIoHsATHE 0 CUIIMKATHON TPOMBIIIEHHOCTH.

JdemoncTpaumnu.

OOpa3sipl rajloreHoB — IPOCTHIX BEIIECTB. B3ammojeicTBue rajoreHoB ¢ HaTpUeM, C allOMUHHMEM. BbiTecHeHHe XJI0poM Opoma WIM HOJA U3
pacTBOpOB UX coJiel. B3aumoneicTBue cepel ¢ MeTajllaMu, BOJAOPOAOM U KHCIOpPOJOM. B3anMonelicTBHe KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C
Meapto. Tlornomenne yriaem pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue meau u3 ee okcuia yriieM. OOpaslibl NPUPOIHBIX COEIUHEHUIN
xjopa, cepbl, (ocdopa, yriepoaa, kpemHus. OOpaslibl BaKHEHIIUX IJIi HApOJHOIO XO3AHCTBa Cyib(aToB, HUTPATOB, KapOOHATOB, (pocdaros.
OO0pa3s1bl cTeka, KepaMHUKH, [IEMEHTa.

JlabopaTopHbIe ONBITHI.

20. Ilonyyenue m pacno3HaBaHue Bojopoja. 21. MccnenoBaHne MOBEPXHOCTHOTO HATSKEHUS BOAbl. 22.PacTBOpeHME NEpMaHraHara Kajlus WIH

MeJHOTO Kyrnopoca B Bojie. 23. ['unparanus obe3BoxxkenHoro cynbdara meau (II). 24. M3roToBneHue runcoBoro oTrnevyaTka.



25. O3HakoMJIeHHE C KOJUICKIHMEW OBITOBBIX (MIbTpoB. 26. O3HaKOMJICHHE C COCTAaBOM MHUHEpalbHOW Boabl. 27. KauecTBeHHas peakuusi Ha
rajoreHu-uoubl. 28. Ilomyuenue u pacno3naBanue kuciopoja. 29. ['openue cepsl Ha Bo3znyxe u B kucinopoje. 30.CoiicTBa pa30aBieHHON cepHOit
kucaothl. 31. M3ydenue cBoiicTB amMmuaka. 32. Pacnio3HaBanue cosueil ammonus. 33. CoiicTBa pa30aBieHHON a30THOM KuciaoThl. 34. B3aumoeiictBue
KOHIICHTPUPOBAHHON a30THOW KHUCIIOTHI ¢ Menbio. 35. ['operne (ocdopa Ha Bo3ayxe u B Kuciopose. 36. PacmosnaBanue docdaros. 37. ['openne yris
B kuciopoze. 38. [lomydenne yrojibHON KUCIOTHI U U3ydeHue ee cBOMCTB. 39. [lepexoa kapOoHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBON KHUCIOTHI M U3YUYEHHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coefuHeHUIT HeMeTaJL10B (3 1)
1. Pemmenne skcriepuMeHTaNbHBIX 3a/1a4 1o TeMe «[loarpynma ranoreHosy. 2. Pemenue skciepuMeHTalbHbIX 3a1a4 110 TeMe«lloarpymnmna kuciopoaay.
3. Pemenue sxcnepuMeHTanbHbIX 3a4a4d 1o TeMme «lloarpynmna aszorax». 4. Pemenue skcnepuMeHTanbHbIX 3a7a4 no TeMme «[loarpynmna yriepoaa». S.

[Toy4yenue, coOupaHue U pacrio3HaBaHHE ra30B.

Tema 5. O0001IeHNe 3HAHU 10 XMMUHM 32 KyPC OCHOBHOM K0JbI. [Toaroroska

K rocyaapcrseHHoi urorosoi arrecranuu (F'MA) (12 v)

[Tepuonnueckuii 3axkoH u [lepuoanyeckast cucrema xumMmudeckux 3neMeHToB J[. . MenaeneeBa. @®u3nueckuii CMBICH MOPSIKOBOTO HOMEPA DIIEMEHTA,
HOMEPOB TIEpUOJa W TPYIIIbI. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 2JIEMEHTOB U UX COCIWHEHHUHN B MEPHOJAX M IPYIIaxX B CBETE MPEACTABICHUIN O
CTPOCHHH aTOMOB AJICMEHTOB.

3HavYeHNE TEPHOIUYCCKOTO 3aKOHA. BUIBI XMMHUYECKUX CBS3CH M THUIBl KPUCTAUIMUECKHX PEIICTOK. B3anMMOCBSA3b CTPOCHHS M CBOWMCTB BEIIECTB.
Knaccudukanus XuMHUYECKUX peakui MO pa3Iu4HbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyronx U o0pa3yoouruxcs BEIeCTB; Halnune

rpaHuibl pasgena ¢as; TemioBoi 3GQeKT; U3MECHEHHE CTEICHEH OKUCIIEHHS aTOMOB; HCIIOJIL30BAaHHME KaTajau3aTopa; HaIllpaBlICHHE MPOTCKAHWS ).
CKOpOCTh XMMHUYECKUX peakiuid W (akTophl, BIUAOMME Ha Hee. OOpaTHMOCTh XHMHUYECKHX PEaKIHMH M CIIOCOOBI CMENICHUS XHUMHYECKOTO
paBHOBECHS.

[IpocThie u cioxHbIe BellecTBa. MeTalisl M1 HeMeTasuibl. [ eHeTuyeckue psaibl MeTajia, HeMeTalia U epexoaHoro metamia. OKCUIbl U TUAPOKC Wb
(ocHOBaHMS, KHUCIOTHL, aM(oOTepHbIE THUIPOKCHIBI), coiu. WX cocraB, kinaccuukanus W OOIIME XWMHUYECKHE CBONCTBA B CBETE€ TEOPUU

BHCKTpOHHTHQCCKOﬁ JUCCOLMallH.



3.Kanenoapno-memamuueckoe nianuposanue 9 knacc

n/n

Tema 1 THII ypoKa

Jlara

DJIeMeHThI COJlep/KaHHA

Inanupyemble pe3yJbTaThl

IIpeameTHbie

Meranpeamernsie Y'Y /I

JInyHoOCTHBIE
YV

Beenenue. O01mas xapakTepucTHKA XMMHYECKUX 3JIEMEHTOB M XUMHYeCKUX peakuuii. [lepuoanyeckuii 3aKoH U mepuOIHYECKasi CHCTEMA XUMHYECKUX IJIEMEHTOB
JA.N.Menneneena. (104.)

1. | XapakrepucTuka 3.09 BRO/HEI HHCTPYKTAXK 11O Hayuamcsa: xapakrepu3oBaTh PeryasiTuBHbIE: CTaBAT yUeOHBIC dopmupyoT
XUMHYECKOT0 3JIeMeHTa Ha gzﬂggsbmmm N XUMHYECKHE 3JIEMEHTHI 1-3 —To 3aJlauy Ha OCHOBE COOTHECEHUS OTBETCTBEHHOE
OCHOBaHHUH €r0 CKOTO ATTEMeHTa 1o Mepro/ia Mo X MOI0KEHHUIO TOT0, YTO YK€ U3BECTHO M YCBOEHO | OTHOIIEHHE K
MOJIOKEHHUS B nonoxkennio B [ICXD J1I.1. TICXD I.1. Menpeneesa. YYaImuyMcs, U TOTO, 4TO eIé YUICHHIO
[lepuonnueckoit cucreme Menpeneesa. THonyyam 6o3moacHocmo HEH3BECTHO
M. . Menneneesa JlemoHcTparws: Moaenn HAY4umbuCs: ONUACHIBATH ITo3HaBaTeJbHBIE:

aTOMOB 3JIEMEHTOB 1-3 —T0 M3ydeHHBIE OOBEKTHI KaK CaMOCTOSITENIbHO BBIJIEIISIIOT U
epruoaoB CHUCTEMBI, IPUMEHSISI JTOTUKY (hOpMYJIUPYIOT MMO3HABATEIBHYIO
CHCTEMHOTO aHaJIH3a ()1
KoMMmyHuKaTHUBHBIE:
(hOpMYITHPYIOT COOCTBEHHOE
MHEHUE U TIO3ULUIO, 3aJa0T
BOIIPOCHI, CTOSIT MOHATHBIE IS
MapTHepa MOHATUS

2. XapakTepucTrka 8.09 XHUMHUYECKHAE CBOMCTBA OK- Hayuamcsa: Ha3pBaTh 001TIE PeryasiTuBHBIE: CTaBAT yUCOHYIO [IposiBnisitoT
XHUMHYECKOT'O dJIEMEHTA T10 CHIOB, OCHOBAHHI , KHCIIOT, XHMHYECKIE CBOMCTBA 3a7a4y, ONPENEsOT YCTOWYUBBIN
KHUCIIOTHO-OCHOBHBIM CoJIell B CBETE TEOPUU KHCJIOTHBIX, OCHOBHBIX OKCHJIOB, | IOCJIEI0BATENBHOCTh y49e0HO —
CBOICTBaM. 3JIEKTPOIUTHUECKON KHCJIOT, OCHOBaHUI U conel ¢ MIPOMEXYTOUYHBIX LENIEH C y4ETOM [103HAaBATENbHBII

JUCCOLUALNH U OKUCIICHHUSI- no3unwn T3O/1; mpuBoaUTH KOHKPETHOI'O pe3yJjbTaTa, HMHTEPEC K HOBBIM
BOCTaHOBJICHHS MPUMEPBI PEAKIIUA, COCTABJISIIOT IUIAH U aJITOPUTM criocobam

TTOJITBEPKAAFOIINX XUMIIECKIE
CBOMCTBA: OKCHUJIOB, KHCIIOT,
OCHOBAaHMM, CONIEl; ONPENENSITh
BEILECTBO — OKHUCIIUTED U
BEILIECTBO —BOCCTAHOBUTENH B
OBP;

Tonyuam 6o3mosicHocms
Hay4umscs: TPOTHO3UPOBATH
CITOCOOHOCTH BEIIECTBA
MIPOSIBIISTh OKUCIIUTENBHBIE WITH
BOCCTAaHOBHUTEIBHBIC CBOMCTBA C
Y4ETOM CTENEHEH OKHUCIECHUS

JIehHCcTBUH

Ilo3naBareanHbIE:
CaMOCTOSITEIbHO BBIIEISIOT
(hOpMYIHPYIOT TO3HABATENHHYIO
1eITb, UCTIONB3YS OOIIHE TPHUEMBI
pelreHus 3a1a4
KoMmmyHukaTuBHBIE:

KoHTpors u ouieHka neiicTBuit
napTHepa

penreHus 3aaay




3JIEMCHTOB, BXOOAIIMX B €I'0
COCTaB

AmboTepHbIC OKCHIIBI U 10.09 | IlousATue 0 mepexoaHbIX Hayuamcsa: xapakTepu3oBaTh PeryasitTuBnbie: [IposiBistoT
THAPOKCHIBI aneMeHTax. AM(OTEPHOCTE. XUMHYECKUE CBOHCTBA [TprHUMAIOT U COXPAHSIOT JI0OpoXKenaTeaTbHO
I'eneTnueckuii psin aM(OTEPHBIX OKCHUJIOB U Y4eOHYIO 3a/1auy, YUUTHIBAIOT CTh,0T3bIBYHBOCTbD,
MIEPEXOJTHOTO JIEMEHTA. TUAPOKCHUJIOB; MCIIONB30BATh MPH | BBIJCICHHBIC YUUTEICM OPUCHTHPBI | KaK MOHUMaHUE
JIab.onbIT: 1.Ilonyuenue XapaKTEepUCTHKE BEIIECTB JIECTBUS B HOBOM y4eOHOM YyBCTB JAPYTUX
TUAPOKCUIA [IMHKA U MOHATHE «aM(POTEPHOCTHY, MaTepuase B COTPYTHHUYECTBE C Jozie u
HCCTIeIOBaHUE €TI0 CBOMCTB MPOBO/IUTH OIIBITHI, yUUTEIeM COIEPEIKUBAHUC
MOJITBEPIKIAAFOIINE XUMUICCKHE Ilo3HaBareabHbBIE: UM
cBoiicTBa aM(OTEPHBIX OKCHIOB M | CTaBAT U GOPMYIIHPYIOT IIPOdIeMy
THUAPOKCHUIOB; YpOKa, CAaMOCTOSATEIILHO CO3JIAI0T
THonyyam 6o3moacHocmo aJITOPUTM JICITEIILHOCTH TIPU
Hayyumscsl: OCO3HABATh 3HAUCHUE | PEHICHUH MPOOIEMBI
TEOPETUYECKUX 3HAHUM [T KoMmyHuKaTHBHBIE:
MPAKTUUECKOMN JCATEIbHOCTH [TposBIISIOT aKTUBHOCTH BO
YeJoBeKa B3aMMOJICHCTBUY /ISl PEIICHUS
MO3HABATEIbHBIX U
KOMMYHHUKATHBHBIX 3a7a4(3aJat0T
BOINPOCHI, POPMYIUPYIOT CBOH
3aTpyIOHEHUS, IPEIararoT MOMOIIb
B COTPYAHHYCCTBE)
[Tepuommaeckuit 15.09 | Crpykrypa IICXD JI.11. Hayuamcsa: onuceiBath U PeryasiTuBHbIE: OrnpenenstoT CBOIO

3akoH U Ilepuoamueckast
cucrema

. Y. MenpneneeBa B CBETE
YYEHHUS O CTPOSHHUH aToMa

MenneneeBa. CTpocHHUE
aroma. OU3NIECKUU CMBICT
IMOPSIKOBOI'O HOMEPA,
HOMEpa Imepuosa, Homepa
TPYIIB XUMHUYECKOTO
snemenTa B [ICXD JI.1.
MenpgeneeBa. [Ipumauab
H3MEHEHHS CBOMCTB XMMHYC-
CKHMX DJIEMEHTOB M X COCHH-
HEHHH B IIeprogax u
TPYyIIax, IIaBHBIX
noarpynmnax [1CX3 ..
Menneneena,
JleMoHCcTpanus: pa3indHbIe
(hopMBI TaOIHIIT
MEePUOUIECKON CUCTEMBI.
Jlab.onbIT:

XapaKTepu30BaTh TAOIMIHYIO
thopmy I[ICXD JI.1. Menneneena;
JIeNaTh YMO3AKITIOUEHHUS O
XapakTepe U3MEHEHUS CBONCTB
XUMHYECKUX IJIEMEHTOB C
YBEIMYEHUEM 3aPSI0B aTOMHBIX
sagep.

Tonyuam 6o3mosicHocms
Hayuumscs: IPUMEHATh 3HaHUS O
3aKOHOMEPHOCTSIX
MIEPUOINIECKON CHCTEMBI
XUMHYECKUX 3JIEMEHTOB IS
OOBSICHEHUS U TIPEABUICHUS
CBOIWCTB KOHKPETHBIX BEIIECTB

[InaHupyroT cBOU ACHCTBUS B
COOTBETCTBHHU C ITOCTABICHHON
3a7a4edl U yCIOBUSIMU €€
peanuzanuu

Ilo3naBarenbHbIC: CTAaBAT

1 (HOPMYIHPYIOT LIENH U TIPOOIEMBI
YPOKa; OCO3HAHHO U IIPOU3BOJILHO
CTPOST B YCTHOU U MUCHMEHHOMN

dopme

KoMmmyHukaTuBHBIE:
BiageHve MOHOJIOTHUECKOH U
JTMAIOTMYeCKON (hopMamMul pedn

JUYHYIO TIO3UITHUIO,
aJICKBATHYIO
muddepennpona
HHYIO CAMOOIICHKY
CBOUX YCIIEXOB B
yaebe




2.MogenupoBaHue
noctpoeHus Ilepuoaudeckoit
cucremsl /.. Menneneena

Xumuueckas 17.09 | Xumunueckas opraHu3anus Hayuamcs: xapakrepuzoBatb PeryasituBHbIe: paboTaTh 1Mo dopmupoBanue
OpraHHu3alus )KUBOU U JKUBOM Y HEKUBOU IIPUPOABI. | XUMHUYECKUN COCTAB SKMBOU IJIAHY, UCIIOJIb3Ysl CIIELIUAIBHO OTBETCTBEHHOI'O
HEXHUBOH IIPUPOJIBI XHUMUYECKUH COCTaB s1pa, KIJIETKU; COCTaB spa, MAaHTUU noJ00paHHbBIe CpeACTBa. Y MEHUE OTHOIICHUSA K
MaHTHUHU U 3eMHOMU KOPBI. 3eMHOM KOPBI; OLICHUTH CTCIICHD YCII€Xa UJIU YUCHHIO
XuMHUeCcKre dJIEMEHTHI B Tonyuam 603modcHOCID HeycIexa CBoel NesTeIbHOCTH
KJIETKaX JKUBBIX OPTAHU3MOB. | HAY4umuvcs: OOBSICHATH MUD C Io3naBarenbHble:
MaKpo- 1 MUKPO3JICMCHTEIL. TOYKH 3pCHUSA XUMHNHU AHAJIM3UPOBaTh, CPABHUBATH U
JdeMoHcTpauus:Monenb 00001aTh NU3yUEHHBIE TOHSTHS.
CTPOCHHSI 3eMHOT'O 111apa B CTpOHTB JTOTUYECKOe
MIOTIEPEYHOM pa3pese paccyxaeHue, BKIovast
YCTaHOBJICHHUEC MTPUYUHHO —
CJIEICTBEHHBIX CBSI3EH.
[peacTiaTs HHGOPMAIIHIO B BHJIE
pHCYHKa
KommynukaruBHble:
OTcTanBaTh CBOIO TOUKY 3PEHHUA,
IPUBOIUTH APTYMEHTHI,
HOATBEpPXKIast UX pakTamMu
XHUMHUYECKHE PEAKIIHH. 22.09 | OGoOmmenue cBeneHuit 0 Hayuamcsa: ycranaBnuBathb PeryasituBHbIE: Onpenensor
XUMHUYECKUX PEAKLUIX. IPUHAAIEKHOCTh XUMUYECKOM Br1iBuraror Bepcun perieHust BHYTPEHHIOIO
Krnaccudukanys XuMHYECKUX | pPeakIMHU K ONpPEAeIEHHOMY THUILy | MPOOJIEMbl, OCO3HABATH KOHEUHBIH | MO3HULIHIO
peakLuii o pa3nuIHbIM 110 OJJHOMY M3 pe3ynbTaT 00yJarommxcs Ha
OCHOBaHUSIM: KJacCU(UKAIIMOHHBIX IIPU3HAKOB! YpOBHE
COCTaBY M YHCILY 1) no uncny u coctaBy ucxonusix | Ilo3HaBaTeabHbBIE: MOJOKUTEIBHOTO
pearupyromux u BEILIECTB U NPOAYKTOB PeaKLuu Br10uparoT OCHOBaHUS U KPUTEPUH | OTHOLICHHUS K
00pa3yIonXxcs BEIIECTB, (peakuuu coenuHEeHws, JUTSL KITACCH(DHKAITIH 00pa3oBaTebHOM
TeroBoMy 3 Qexry, pa3IOoKeHHUsI, 3aMeIIEeHUs 1 [IpeobpazoBrIBaTE HHPOPMAIIHIO y Tporieccy,
HaNpaBJICHUIO, U3MCHEHUIO obMmeHa); U3 OJJHOTO BUJA B APYIOH U MOHUMAIOT
CTETIeHEel OKHUCIeHUS 2) 110 BBIICTICHUIO HJIH BBIOHpATh I ce0st yIoOHYFO HE00XO0IMMOCTb
3JIEMEHTOB, 00Pa3yIOIIIX MOTJIONIEHUIO TEIUIOTH (peaknuu | (hopMy pUKcanuu MpeacTaBIeHusT | YIeHUs

pearupyrolire BenecTna,
(haze, UCTIOITH30BAHUIO
KaTanu3aTopa.

JIab. oNbITHI:

3. 3aMelneHne Keae3oM MeIu
B pacTBope CyibdaTa MeIu

(1

9K30TEPMUIECKHE U
SHIOTEPMHUYECKHE);

3) 10 U3MEHEHUIO CTEIeHel
OKHCIIEHUS] XUMUYIECKUAX
AJIEMEHTOB (peakiuu
OKHUCJIUTENBHO-
BOCCTAHOBHTEJBHBIE);

nHbOopMaIun

KoMmmyHukaTuBHBIE:

OTcTanBaTh CBOK TOUKY 3PEHHA,
MPUBOIUTH APTYMEHTHI,
MOATBEPKAAst UX (haKTamH.
Pa3nmmyate B ycTHOM peun MHEHHE,




4) o oOpaTUMOCTH TIpoIecca
(peaxuuu oOpaTHUMBIC U
HeoOpaTuMBIE);

Tonyuyam eo3modcrHocmo
Hay4ubCs. COCTABIAThH
MOJIEKYJISIPHBIE U IOJIHBIE
HNOHHBIC YPAaBHCHHA 10
COKpalICHHBIM NOHHBIM
YPaBHEHUSIM.

JA0Ka3aTelIbCTBA, TMIIOTE3bI, TCOPUUN

ITonsiTue o ckopoctu
XUMHUYECKON PEaKkLuU

24.09

ITonsiTue o ckopoctu
XUMHUYECKON peaKiui.
@akTOophl, BIUAIONIUE HA
CKOPOCTh XUMHUYECKHIX
peaKkuum.

JdemoncTpanun:
3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peakiiuu OT
TIPUPOIIBI PEATUPYIOTITHX
BEIIECTB. 3aBUCUMOCTD
CKOpPOCTH XUMHUYECKOU
peaKIuy OT KOHIIEHTPAIUH
pearupyromumx BemecTs.
3aBUCHMOCTh CKOPOCTH
XHMHUYECKON peakiiuu OT
IIJIOMIATA COMPUKOCHOBEHUS
pearupyromunx BemecTB
(KKHTISATIHA CITOM).
3aBUCHMOCTH CKOPOCTH
XUMUYECKOU pEakUUU OT
TeMITEpaTyphl PearupyrOIINX
BEIIIECTB.

JIab. OnbIThI:

4. 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKOH PEaKINH OT
MIPUPOJIBI PEATUPYIOIINX
BEIIIECTB Ha IIpUMeEpe
B3aUMOJICHCTBUN KUCIOT C
MeTajliaMu. 5. 3aBUCHMOCTh
CKOPOCTU XMMHUYECKOU
peaklMK OT KOHIIEHTPallUu

Hayuamcs: Ha3bpIBaTh (HaKTOPBI,
BIIUSIOIINAE HA CKOPOCTh
XUMHUYECKOU pEeakluy U
OOBSICHATH WX BIUSHUE HA
CKOPOCTb XMMUYECKON PEaKLUH;
Ha3bIBaTh (PAKTOPHI, BIUSIOIINE
Ha CMEILIEHNE XUMUYECKOT O
paBHOBECHSL.

THonyuam 603mooicHoCmb
Hayyumscs1: MPOTHO3UPOBATH
PE3YJIbTAThl BO3JICHCTBHYS
pa3aryYHbIX PaKTOPOB Ha
HU3MEHEHUE CKOPOCTH
XHMHUYECKON peakiuu;
MPOTHO3UPOBATH PE3YIILTATHI
BO3JICHCTBUS Pa3THIHBIX
(hakTOpPOB Ha CMEIIECHUE
XUMHYECKOTO PABHOBECHS

PeryasituBHbIE:
CaMocTOsITETbHO OOHAPYKUBAIOT U
(hopMyYITHPYIOT IPOOIIEMY.

Ilo3naBarejibHbBIE:

BI)IHBJ'ISIIOT HpI/IT-II/IHBI U CJIICACTBUA
saBiieHU. CTPOAT JTOTHYeCKHe
pacCyKIeHusI, yCTaHABIINBAIOT
HpI/IT-II/IHHO — CJICACTBCHHBIC CBA3U

KomMyHukaTuBHbIE:
YUHUTHIBAIOT pa3Hble MHEHHS U
CTPEMSATCS K KOOPINHAIIUT
Pa3IMYHBIX TTO3ULIUKI B
COTPYIOHHUYECTBE, (DOPMYIHUPYIOT
COOCTBEHHOE MHEHHE U TIO3UITHIO

[Ipossisiror
YCTOWUYMBBIN
yuebHO —
MMO3HABATEIIbHBIN
WHTEPEC K HOBBIM
001mmM crrocodbam
perieHus 3a1aq




pearupyromux BeuecTB Ha
MPUMEPE B3aUMOJICHCTBUS
IUHKA C COJISHON KHUCIOTOMN
pa3IMYHON KOHIEHTPaLUH.
6. 3aBHCUMOCTH CKOPOCTH
XUMHUYECKON peaKlnu OT
IJIOLIAIA CONIPUKOCHOBEHUS
pearupyroummx BeuecTB.
7.MopenupoBanue
CKHIIAIIETO CIOS.

8. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaKiuu OT
TEMIIEPATYPHl PEarupyroImx
BEILIECTB Ha MpUMeEpe
B3aUMOJEHCTBUSA OKCHJIA
meau( |1) c pactBopom
CEPHOM KHCJIOTBI pa3InYHOU
TEeMIIEPATYPHI

KartanuzaTtopsl u katanus. 29.09 | KatanuzaTopsl U KaTaJlns. Hayuamca: ucnonb30BaTh MpU PeryasitTuBHble: YcBoeHue npaBun
HNHrHbuTopsI. XapaKTepPUCTHUKE IPEBPAIIeHUI YYUTHIBAIOT MPaBUIIO B WHIUBUIYaIbHOTO
AHTHOKCHAHTHI. BEIIECTB MOHATHUS «KaTaJlN3aTOP», | TUIAHUPOBAHUHU M KOHTPOJIE u 0e30macHoOro
JdeMoHcTpanuu: «MHTUOWUTOPY, «AHTHOKCHJIAHTBI», | crioco0a pemieHns], OCymecTBIIoT | nmoBeaeHust BUC,
TI'omorenssii 1 MIPOBOAUTH HECIIOXKHBIE MOIIATOBBIA KOHTPOJIb YT OXKAOLIUX
TeTepPOreHHBIIN KaTalln3bl. XUMHUYECKUE OIBITHI H KU3HU I
DepMeHTaTUBHEIIN KaTaIu3. HaOJIONEHNS 32 U3MECHEHUSIMU Ilo3naBarenbHbIe: 3II0POBBIO JIFOJEH
HNarnbupoBanue. CBOMCTB CBOMCTB BEIIIECTB B CaMOCTOSTEIIEHO CO3aI0T
JIa6.onbITHI: IIpoIecce IPEBpAICHUN, aJTOPUTM JIESITETFHOCTUT TIPH
9. Paznoxenue coomronats paBmwia Th u OT. peIIeHu  MpodIIeM pa3InIHOTrO
IIEPOKCHIa BOAOPOA C Tonyuam 6o3mooicHocms xapakTepa
ITOMOIIIBIO OKCHJa MapTaHila | HAYYUmsCs: TPAMOTHO KomMmyHukaTuBHbIE:
(IV) u xatanassr. 10. o0pamaThCs ¢ BEMIECTBAMU B JloroBapuBaroTcsi O COBMECTHON
OO0HapyXeHHe KaTana3sl B MTOBCETHEBHON KU3HI JIeSITeTbHOCTH, TIPUXOAT K
HEKOTOPBIX IHUIIEBHIX 00IIeMy pelIeHnto, B TOM YHCie U
MIPOAYKTaX. CTOJIKHOBEHHIO HHTEPECOB
11. MarnbupoBanue
B3aUMOJICUCTBUS KHUCJIOT C
MeTaJJIaMH YPOTPOITHHOM

[loBTOpeHue no Teme 1.10 Hayyamcs: o000maTs 3HaHusI 1 | PeryasiTuBHbBIE:

«BBenenuey

MNPpEACTABJIATL UX CXCM, Ta6J'II/II_I,

Bnocsr HCO6XO,Z[I/IMBI€ KOPPCKTUBLIL




Ipe3eHTanui

B JIEWCTBUE TOCIIE €TO 3aBEPLICHUS
Ha OCHOBE €r0 U yueTa Xapakrepa
CCTaHHBIX OIUOOK
ITo3naBareJbHBIC:

CTposT peueBoe BHICKa3bIBAHUE B
YCTHOM ¥ MUCbMEHHOH (hopme
KomMmykaTuBHBIE: KOHTPOIUPYIOT
JICHCTBHUs MAPTHEPA

10. | KoutpoabHas padoraNel 6.10 | KoHTposb mpeaMeTHBIX U Hayuamcs: npumensaTsb PeryasiTuBHBIE: OCYIIECTBIISIOT Bripaxkator
o TemMe «BBemeHue» METaNpeMETHBIX YIeOHBIX MOJTyYE€HHBIE 3HAHUS U MIOIIATOBBIA W UTOTOBBIA KOHTPOJIh | aJeKBATHOE
JIEHCTBUH TI0 TEME « chopMUpPOBaHHBIC YMEHUS JIJIS 10 pe3yNbTaTy TTOHUMaHUE
Beenenue. pelieHus yueOHbIX 3a1au ITo3naBareJbHBIE: MPUYHUH yCIIEXa U
OO01mas XxapakTepUCTHKA CTPOSIT PEUEBOEC BHICKA3BIBAHUE B Heycrexa yueOHOH
XUMHYECKUX YCTHOM ¥ MUCbMEHHOH (hopme JIEeATENHHOCTH
3JIEMEHTOB M XUMHUYIECKIX KoMMmykaTUBHBIE: YINTHIBAIOT
peakuuid. [Tepuoanueckuii pa3HbIE MHEHUS U CTPEMSITHCS K
3akoH U [lepuognueckas KOOPJAMHAIUU Pa3JIMYHbIX TTO3ULIUN
CHCTEMa XUMHIYECKHUX B COTPKYTHUYECTBE
3JIEMEHTOB
. Y. MenneneeBay»
Tema 1. Meramabi(184.)
11. | Bek MenHbIH, OpOH30BBIH, 8.10 [TonoxeHue Meraos B Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbBIE: OnpenensoT CBOIO
JKEJIE3HBIN. Ilepuomuyeckoil cucreme METAJUIbI IO UX MOJO0XKEHUIO B [IpuHUMAIOT U COXPaHSIOT JINYHYIO MO3ULIUIO,
XUMHYECKUX JJIEMEHTOB [ICX3 JI.N.Menneneesa, y4eOHYI0 3a/1auy, INIAaHUPYIOT aJIeKBaTHYIO
. . Menneneena. OIMMCHIBATh CTPOCHUE (DU3NICCKUE | CBOW JICHCTBHUS B COOTBETCTBHH C muddepennpona
Merannnueckas CBOICTBa METAJIOB, OOBSICHATH MIOCTABJICHHOM 3a/1a4yeil u HHYIO CAMOOLIEHKY
KpUCTAITIYECKas pelIieTka U | 3aBUCHMOCTh CBOMCTB METAIIJIOB YCIIOBHSIMH €€ peaji3alliu CBOMX yCIIEXOB B
METaJUIMYeCcKasi XUMHUYecKas | oT ux noioxenus [ICXD Ilo3HaBare/ibHbIE: yuebe
cBs3b. O0muMe Qusnveckue . 1.Menneneena; Hcnonp3yroT 3HaAKOBO —
CBOICTBa METAJLIOB. Tonyuam 6o3mosicHocms CUMBOIIMYECKHE CPEICTBA
CrnaBel, MX CBOWCTBA H Hay4umuvcs: IPOrHO3UPOBATh KommykaTuBHbIE:
3HAYEHHE. CBOICTBa HEM3yUEHHBIX ApPryMEHTHPYIOT CBOIO TO3UIHIO U
JeMoHcTpannu: AJIEMEHTOB U UX COCAMHEHUM Ha KOOPJWHUPYIOT €€ C TIO3HUIIHH
OO0pa3pl CIIaBoB OCHOBE 3HaHWH O MEPHOJANYECKOM | TAPTHEPOB B COTPYTHUIECTBE
3aKOHE.
12. | IlonoxxeHne MeTajIOB B 13.10 | Xumudeckue cBoiCTBa Hayuamcsa: onucelBaTh CBOKWCTBA PeryasituBHBIE: DopMuUpyOT
I[ICXD I.1.Menneneena. METaJIJIOB KaK BEIIECTB Ha OCHOBE HAOIIOAEHNI [locranoBKa y4eOHOI 3a1a4u HA YMEHUS
BOCCTAaHOBUTEIEH, a TAKXKE B | 32 UX MIPEBpALICHUIMH, OCHOBE COOTHECEHUSI TOT0, UTO KCIIONIb30BaTh

CBCTC HUX ITOJIOXCHHA B

ACMOHCTPUPYCMBIMHU YUYUTCIICM,

HN3BCCTHO U YCBOCHO , M TOI'O, YTO

3HaHUs B OBITY




3JIEKTPOXUMUYECKOM Py
HanpsHKEHUN METaJIJIoB.
JdemoHcTpanum:
BzaumojeiicTBrue METaNIOB C
HEMeETaJJIaMU.

HCCIIEI0OBATh CBOMCTBA BEILIECTB B
XOJI€ BBITIOTHEHHMSI JTA00PaTOPHOTO
ONbITa, AENATh BBIBOJBI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJIJIOB B MEpUOAAX U TpynIax.

elll¢ HEM3BECTHO
Ilo3naBarejibHbBIE:
Briasukenue rumores, ux
000CHOBaHUE, JOKA3ATEILCTBO

JIa6. onbITHI: Honyyam 6o3moscnocms KommykaTuBHBIE:
12.B3aumMoneiicTBre Hay4umuvCcsy: IPOrHO3UPOBATH V4aBCTBYIOT B  KOJUICKTUBHOM
pacTBOPOB KHCIIOT U COJICH C | XMMHYECKHE CBOMCTBA 00CYyXACHUN pooJIeM,
MeTaJIaMU HEU3YYCHHBIX DJIEMEHTOB U HX MPOSBIISIOT AKTHBHOCTh BO
COEIMHEHNI HAa OCHOBE 3HAHUH O B3aUMOJICHCTBUU  JUIsl  PEILLIECHUS
MIEPUOUIECKOM 3aKOHE. KOMMYHUKAaTUBHBIX u
MMO3HABATEIBHBIX 33/1a4
13. | ®dusnueckue CBOICTBA 15.10 | Meramnsl B mpupoae. O6mme | Hayuamcs: cocTaBiaTh ypaBHeHUs | PeryJsiTHBHbIE: Tl'opnocTs 3a
metauioB. CIiaBhL. CHOCOOBI UX MOJTYUCHUS. peaKuuii , ISKAIUX B OCHOBE YUuTHIBAIOT IPABIIIO B POCCHIICKYIO
JIa0. onbITHI: MTOJTY9IEHUSI METAJIIOB. MJIAHUPOBAHUU U KOHTPOJIE HayKy
13. O3nakomitenue ¢ pyaamu | Toryuam 603modicHoCHb crocoba JIeUCTBUS
xkene3a 14. OxkpammBanne Hayuumovcs: IpUBOAUTH puMepsl | [lo3HaBaTeabHBIE:
MIJIAaMEHU COJIIMM IIEJIOYHBIX YpaBHEHUH peakiuii, iexalux B Hcmonb3yroT monck HeoOX 0 IMMO
METaJIOB OCHOBE MPOMBIIIIJICHHBIX CITIOCOO0B | HHGOPMAIIMK IS BBITIOTHEHUS
MONyYEHHSI YyT'yHa U CTaJIH. y4eOHBIX 3aJaHUH C
HCITOJIb30BaHUEM YICOHOMH
JUTEPaTypPhI
KomMmykaTuBHbIE:
YUUTHIBIOT pa3HbIE MHEHUS U
CTPEMSATHCS K KOO INHAIIH
Pa3IMYHBIX TTO3ULIUK B
COTPYAHHYIECTBE
14. | PemieHue pacueTHbIX 20.10 | Pacuernpie 3amaun mo Hayuamca: pematp pacdeTHbie PeryasituBHbIe: OBnanenue
3a/1a4 ¢ TOHATHEM YpaBHEHUSM XUMHUYECKUX 3a/1a4¥ 110 YpaBHEHUSM O1eHnBaIOT MPaBUIBHOCTh HaBBIKAMH IS
Maccosas 0ojis 8blxo0a peaxiuii, MPOTEKAIOIINX C XUMHYECKUX PEaAKITHH, BBHITIOJTHEHUS JCHCTBUS HA YPOBHE | MPAKTUIECKOM
npooyKma Y4aCTHEM METAIJIOB U UX MPOTEKAIOMINX C YIaCTUEM aJIeKBaTHON PETPOCTIEKTUBHOM TSI TeTbHOCTH

COeIMHEHN

METAJIJIOB U UX COCIMHECHUM.
Tonyuam 6o3mooicHocms
HayuumsCcs: penarTh
OJIMMITHAIHBIE 3aJa4H.

OLIEHKH

Ilo3naBarenbHbIC:

Bribupatot Hanboee

3¢ (heKTUBHBIE CIOCOOBI PeIIeHIs
3a/1a4, KOHTPOJIUPYIOT U
OLIEHMBAIOT IIPOLIECCUU PE3yIbTAT
JEATEIIEHOCTH
KommykaTuBHbBIe:
KonTponupytot neictBus




napTHepa

15. | Xumuueckue CBOMCTBA 22.10 | Koppo3us merannos u Hayuamcsa: ucnons3oBaTh npu PeryasiTuBHble: YMenue
METaJlIoB. croco0Obl 00pbOBI ¢ Heit XapaKTePUCTUKE METAJUIOB U X PaznmnuaroT cioco6 u pe3yibTat WHTErpUPOBATH
COEMHEHNH TIOHATHS «KOPPO3US JeUCTBUS MOJTy4YeHHbIC
METAIIIOBY, «XUMHYECKast Io3naBarenbHble: 3HaHUS B
KOpPPO3US», «INEKTpOXUMHUYecKas | BrmageroT obumm mpruemom MPAKTUIECKHX
KOPPO3HsI», HAXOUTh CIIOCOOBI peuieHus 3agay YCIIOBHAX
3alIUTHI METAJJIOB OT KOPPO3UH. KommykaTuBHbIe:
THonyyam 6o3mozcnocmo JloroBapuBaroTcs 0 COBMECTHON
Hayyumscs - TPUMEHSTh 3HaHUS O | IESTEIBHOCTM, IPUXOJT K
KOPPO3HUH B KH3HU. 001IeMY pEIICHHIO
16. | ITomydeHue MeTaioB. 3.11 OO01mas XxapakTepUCTHKA Hayuamucs: naBath PerynasiTuBHbIE: PazButue
IICJIOYHbIX METAJJIOB. XapaKTCPUCTUKY IICITOYHBIM HJ’IaHI/Ipy}OT CBOHU I[eﬁCTBHfI B OCO3HaHHOT'O,
Meramnsl B ipupoje. O0mupe | MerauiaM Mo UX HOJDKEHUIO B CBSI3U C MTOCTABIICHHOW 3aJ]aueii U | YBaKUTEIBHOTO U
CITOCOOBI UX TIOTyYCHUSI. TIICXD JI..Menneneena, YCIIOBUSIMH €€ PEIICHUS JI0OpOKeIaTeIbHO
Ctpoenue aToMOB. MCCIIEZIOBATh CBOWCTBA MeNovYHbIX | [lo3HaBaTeIbHBIE: T'O OTHOIIICHHS K
I{enounble METAIIIBI — METAJJIOB — KaK MPOCTHIX BemecTB. | CTaBAT U GOPMYIHPYIOT LENU U Jpyromy
MIPOCTHIE BEIIECTBA Honyyam 6o3moacHocmo MpobJIeMBI ypoKa genoBeKy. Ero
HAYYUmMbCs: TPAMOTHO KommykaTuBHBIE: MHEHHUIO,
00paIaThCs ¢ BEMIECTBAMU B AZIeKBaTHO UCTIIOIB3YIOT PEUEBBIE | CIIOCOOHOCTH
TTOBCEHEBHOMN KU3HH. cpezctBa uist 3QPEKTUBHOTO BECTH JTHAJIOT C
pemeHus] KOMMYHUKATHBHBIX JIPYTUMU JTFOAbMU
3amaq
17. | Koppo3us MeTaioB. 5.11 Baxneiimme coequHeHus Hayuamcsa: xapakrepu3oBaTh PeryasituBHbIe:
MIETOYHBIX METAJIOB — (hr3mUecKre 1 XUMHYECKHE YUHUTHIBAIOT IPaBUIIO B
OKCHIBI, THIPOKCHIBI M COJIM | CBOMCTBA OKCHJIOB M THAPOKCHIOB | TUTAHWPOBAHWHU M KOHTPOJIE
(xmopuasl, KapOOHATEHI, IEJTOYHBIX METAJIJIOB, COCTABISITh | CITOCO0A PeIICHUs
cyibdaTsl, HUTPATHI), UX XMMHUYECKUE YPaBHEHNS, Ilo3naBarenbHbIe:
CBOIICTBAa U IPUMEHEHUE B XapaKTEepU3YOILIUE CBOICTBA Hcnonp3yroT morck HeoOXouMoin
HapOJHOM XO3SHCTBE. IETIOYHBIX METAJIIOB, PEIaTh nH(GOpMAITUH [T BEITTOTHEHUS
Kammitapie ymobpenws. «UEMOYKU» OpeBpalICHUI. y4eOHBIX 3aJaHUH C
JdemoHncTpanum: Tonyuam eo3modicHocmo WCTIOJIH30BAHUEM yUEOHOM
OO0pa3upbl METOYHBIX 1 Hay4umscs: COCTABIATH TUTPATYPHI
[IETOYHO03EMETTbHBIX «UENOYKN» MPEBPaILeHUH. KommykaTuBHbIE:
MeTaluioB. B3anmoneticTeue YYHTHIBAIOT pa3HbIe MHEHHSI H
HATpPUS, JIUTUS C BOJIOM. CTPEMSTCS K KOOPINHAITUU
B3aumopelictBue HaTpus ¢ Pa3IMYHBIX 03U B
KHCIIOPOJIOM COTPYAHHYECTBE
18. | LlenouHble MeTaIbL. 10.11 | OOuas xapakTepucTHKa Hayuamwvcs: naBatpb PeryasituBHbIe: PasButne
3JIEMEHTOB IJIABHON XapaKTEePUCTUKY [TnaHUpyIOT CBOM JISHCTBUS B OCO3HAHHOTO,




noarpynus! II rpymmner.
CrpoeHue aToMOB.

[llenouno3eMenbHBIE
METaJIbl — IPOCTHIE
BEILICCTRA.

IIEI0YHO3EMEIBHBIM METAIIaM I10
nx nowkenuto B IICXD
J.M.Menneneena,
XapaKTepHu30BaTh COCTAB ATOMOB,
HCCJIEIOBATh CBOMCTBA IICIOYHBIX

MCTAJIJIOB — KaK MPOCTHIX BEUICCTB.

Tonyuam 603modcHOCID
HAY4umsCcsi: TpaMOTHO
00pamaThCst ¢ BEIIECTBAMU B
MMOBCETHEBHOMN XKU3HU

CBSI3U C IIOCTaBJICHHOM 3aJ1aueh U
YCIIOBUSIMH €€ PEIICHUS
Ilo3HaBaTeabHBIE:

CraBsaT u GOpMYIHPYIOT LEIU U
npo0emMbl ypoKa
KommykaTuBHBIE:

AJeKBaTHO HCIIONIBb3YIOT PEUCBBIC
cpexactBa st 3QHEKTUBHOTO
pelIeHns] KOMMYHUKATUBHBIX
3aja4

YBOKHUTEIBHOTO U
OOpOKeENIaTELHO
T'0 OTHOIICHHS K
Apyromy
yenoBeky. Ero
MHEHHIO,
CIOCOOHOCTH
BECTH JHUAJIOT C
JIPYTUMHU JIFOAbMHU

19. | Bepwuii, Marauii u 12.11 | Baxwueiinme coequHeHus Hayuamcsa: xapakrepu3oBaTh PerynsiTuBHbIE:

IlIéJ'IO‘IHO?)eMeHbHLIe HICJTIOYHO3EMEIIBbHBIX (1)PISI/IT-IeCKI/Ie N XUMHYECKHEC YuuTEIBaIOT IIpaBUJIO B
MeETaJUTbI. METaJUIOB — OKCHUJIBI, CBOICTBA OKCHJIOB M THAPOKCHIOB | TUIAHHPOBAHUHU U KOHTPOJIE

THUAPOKCUIBI U CONU IIeJIOYHO3EMETbHBIX METAJIOB, crioco0a penieHus

(x7opus1, KapOOHATHI, COCTABJISITh XUMHUYECKUE Ilo3HaBare/ibHBIC:

HUTPATHI, CYIb(aThl, YpaBHEHUS, XapaKTEPU3YIOIIe Hcnonp3yroT morck He0oOX0TuMON

docdater), ux cBOMCTBA U CBOMCTBA IIEJIOYHBIX METAILIOB, MH(OPMAITUH [T BBITTIOTHEHUS

IIPUMEHEHHE B HAPOJHOM pelaTes «UEMmOYKu» y4eOHBIX 3aJaHUH C

XO3SIICTBE. IIPEBPALLECHU . WCIIOJIH30BAHUEM yUEOHOM

JdemoHcTpanun: Ilonyuam osmooicnocmo JIUTPATYPHI

BzaumonelictBue Kaibius ¢ Hay4yumuca: COCTABIIATH KomMmykaTtuBHbIE:

BoJl0i. B3aumoseiicteue «IEMOYKW» TIPEBpaIEHUN Y4uThIBaIOT pa3Hble MHEHUS U

MarHusi ¢ KHCIOPOIOM. CTPEMSATCS K KOOPINHAIINU

JIab. onbITHI: Pa3IMYHBIX TO3ULMHI B

15. BzaumoznelicTBHE KaIbLIHS COTPYIHHUYECTBE

¢ Bogou. 16. [lomyuenue

THAPOKCHA KATbIHA U

WCCIIEJIOBAHHE €TO

CBOIICTB

20. | Amomunumii —nepexonubiii | 17,11 | Ctpoenue atoma, Hayuamscs: naBatb PeryasituBHbIE: dopmupyoT

aneMeHT. Ou3nyeckue u (hm3mUecKe 1 XUMHIECKIE XapaKTEPUCTUKY aIFOMUAHUS 110 [ImarupyroT cBOM NEHUCTBUS C WHTEpEC K
XUMUYECKHE CBOWCTBA CBOIICTBA aTIOMUHUS KaK ero nomxeHuto B [ICXD MIOCTABJICHHOH 3a/1a4yeil u KOHKPETHOMY
anmromuaud. [lonydenne u IIPOCTOTO BEIIeCTBa J.1.Menneneesa, YCIIOBHUSIMH €€ PElIeHHUS, XUMHYECKOMY
MIpUMEHEHUE ATFOMUHUS XapaKTepU30BaTh COCTaB aTOMa, OILIEHUBAOT MTPaBUIBLHOCTh JIIEMEHTY

XapaKTepU30BaTh PU3HUYECKUE U
XHMHYECKHE CBONCTBA aIFOMUHUS,
OOBSICHITH 3aBUCIMOCTh CBOICTB
AJIIOMHUHUS OT €ro IOJIOXKEHHS B
TICXD J..Menpeneena,

BBIIOJIHEHUS AENCTBUA
ITo3naBareanHbIE:
CaMOCTOSTEITbHO BEIJCIIIOT H
(hOpMYIHPYIOT O3HABATEIBHYIO
1eJ1b, UCTIONB3YIOT OOIINE TPHEMBI




OOBSICHITH IPUYMHBI XUMHUYECKON
WHEPTHOCTH aJIFOMUHUS.
Homyuam 6ozmodcnocmo
HAy4umsCcs: TPaMOTHO
00pamaThCs ¢ BEIIECTBAMU B
MMOBCEIHEBHOMN XKU3HU

pelieHus 3aga4
KommykaTuBHbIe:

JonyckaroT BO3MOKHOCTb
Pa3IUYHBIX TOYEK 3PEHUS, B TOM
YyClie HE COBIAIAIOIINX C UX
cobctBeHHOI. U opueHTHpYIOTCS
Ha TIO3UIIMIO TIapTHEpPa B OOIICHUH
M B3aUMOJICHCTBUU

21. | CoenuHeHMsI aTHOMUHUS 19.11 | CoenuiHeHUs aTIOMHHUS — Hayuamcsa: xapakrepu3oBaTh PeryasiTuBHbIe: DopMUpyIOT
— OKCHUJI U TUAPOKCHJI, KX OKCHUJ] M TUJPOKCHJI, UX (usnMYecKre 1 XUMHYECKHE Y4HUTHIBAIOT MPABUJIIO B yMeHHe
aM(OTEpHBII XapakTep. aM(OTepHBII XapakTep. CBOICTBA OKCHJIA U THAPOKCH]IA TUTAHUPOBAHUHU M KOHTPOJIE WHTETpUPOBATh
Baxneiimme conu aqioMUHMS. | aTFOMUHUS, COCTABISATh crioco0a penieHus MOJTyYeHHBIE
[IpumMeHneHue aFOMHUHUS U XUMHUYECKUE YpaBHEHUS, Ilo3naBaTrenbHbIE: 3HaHUS B
€ro coelnHEeHuM. XapaKkTepHU3yIOIe CBOICTBA Hcrons3yroT moucK HeoOXOAUMON | MPKTHYECKYIO
JIab. onbITHI: AJFOMHUHHUS, PEIIATh «IIETOYKH WH(POPMAIUH JJISl BHITIOTTHEHHSI KHU3Hb
17.Ilony4yeHue MpEBpaILEHUN. yaeOHBIX 3aJJaHHM C
THAPOKCHA ATIOMUHUS U Honyyam 6o3moacHocmo WCIIOJIH30BAHUEM yUEOHOM
HCCIIETOBAHHE Hay4umscs: COCTABIATH JTUTPATYPHI
€ro CBOMCTB. «IEMOYKW» MTPEBPALIEHUN KomMmykaTuBHbIE:
Kontponupytot neicteue
napTHepa
22. IIpakTH4eckas padoTa 24.11 | OcyuiecTBieHUE LENOYKH Hayuamcsa: obpaimaTbes ¢ PeryasituBHbI€: PasButne
Nel XUMUYECKUX nabopaTopHbIM 000pynoBaHueM U | OcyIecTBIISIOT HOIIArOBbIN KOMMYHWUKaTHBHOT
Ocy1ecTBieHne LEeNOIKU IIpEBpaLEHUI HarpeBaTeabHbIMU IPUOOpaMU B KOHTPOJIb IO PE3YIbTATY 0 KOMIIOHEHTa B
XUMUYECKHX COOTBETCTBHU C IIPAaBUIAMHU o01eHny u
IIPEBPALICHUI TEXHUKH 0€30I1aCHOCTH, Ilo3naBarenbHbIe: COTPYIHHUYECTBE
OIUCHIBATh XMMUYECKHH Brnanerot oOumm npruemom CO CBEPCTHUKAMU
9KCHEPUMEHT C IIOMOIIBIO S3bIKA peleHus 3anay U YUUTEISIMU
XUMUH, JIeTaTh BEIBOABI 110 KommykaTuBHbIE:
pe3yJIbTaTaM HKCIIEPUMEHTA. YUuUTHIBaIOT pa3Hble MHEHUS U
Honyuam éosmoocnocmy CTPEMSITCS] K KOOPAMHALIH
HAYYUmMbCsl: OCO3HABATH Pa3NUYHBIX MTO3ULINH B
HE00XOANMOCTb COOFOIEHUS COTPYAHHYECTBE
npaswiI b u OT nns coxpaHeHud
3/10POBBSI OKPYKAIOLIHX.
23. XKeneso — anement 26.11 | PacmonoxeHnue xeinesa B Hayuamscs: naBatb PeryasituBHbIE: dopmupyoT
VI Irpynmns! noGo4yHOi [NCX3 /.M. Menneneesa u XapaKTEPUCTHUKY XKeje3a I10 ero IInanupyroT cBOM NEHCTBUSA C HHTEpEC K
noarpyniel. dusnueckue cTpoeHue ero atomMa. @usuue- | nomwkeHuto B [ICXD MIOCTABJICHHOH 3a/1a4yeil u KOHKPETHOMY
1 XUMHYECKHE CBOMCTBA ckue u xummuueckue cpoiictsa | [I.M.Menzeneesa, YCIIOBUSIMH €€ PELICHHUS, XUMHYECKOMY
xene3a. Haxoxxaenue B JKeJe3a — IpocToro XapaKTepH30BaTh COCTaB aTOMa, OLIEHMBAIOT IPAaBHJIBHOCTD DIIEMEHTY




MIPUPOJIE.

BCIIICCTBA

XapaKTepU30BaTh PU3NUYECKUE U
XMUMHYECKHE CBOMCTBA JKele3a,
OOBSACHSTH 3aBUCUMOCTH CBOHCTB
JKeJie3a OT ero MoJIOKEeHUs B
I[ICXD O.1.Menneneena,
WCCTIe/IOBAaTh CBOIMCTBA JKele3a B
XOJI€ BBIITOJTHEHUS JIAOOpaTOPHOT'O
OIIbITA, OIIMCHIBATH XUMHYECKUH
9KCIIEPUMEHT.

THonyuam 603moocHOCID
HAYYumsCst: TPAMOTHO
oOpamiarbcsi ¢ BEMEeCTBAMH B
MMOBCETHEBHOMN XU3HU

BBIIOJIHEHUS ACHCTBUS
Ilo3HaBaTeabHBIE:
CaMOCTOSITEILHO BEIACISIOT U
(hOpMYITHPYIOT TO3HABATEIBHYIO
11eJTb, UCTIONB3YIOT OOIIUE TPHEMBI
perieHus 3a1a4
KommykaTuBHBIE:

JonyckaroT BO3MOXKHOCTb
Pa3IUYHBIX TOYEK 3PEHUS, B TOM
YlCJIe HE COBIAAAIONINX C UX
cobctBeHHOl. U opueHTHpYIOTCS
Ha TIO3UIIMIO MAapTHEPa B OOIICHUH
M B3aUMOJIEHCTBUU

24, Coenunaenus xenesa +2,+3 1.12 I'enernueckue psasl Fe?'u Hayuamcsa: xapakrepu3oBaTh PerynasiTuBHbIE: PazButue
HUX Ka4eCTBEHHOE Fe** Baxneiimmue conu (busnvecKre 1 XUMHUYECKUE Y4uTHIBaIOT IPABUWIO B OCO3HAHHOTIO,
oIpeeNneHue. Kerne3a. 3HaueHune JKemne3a CBOIWCTBA OKCHJIOB M THAPOKCUIOB | TUTAHWPOBAHUHU M KOHTPOJIE YBaXXHUTEIHHOTO H
Tenermueckue psgsr  Fe * Y €ro CoenuHEeHuH It JKeJe3a, COCTaBIISTh XUMHUECKHIE crioco0a pemieHus JOOpOXKeENaTeTHhHO
u Fe* MIPUPOBI U HAPOJHOTO YpaBHEHUS, XapaKTepPU3YIOIIIe Ilo3naBaTenbHbIE: T'O OTHOIIEHHS K
XO35ICTBA. CBOIICTBa COEIMHEHUN XKele3a, Hcnonp3yroT morck HeOOXOMUMON | IpyroMy
JdeMoHcTpaumnu. IIPOBO/IUTH KaueCTBEHHbIE WH(POPMAIUH JIJISI BHITIOTTHECHHUSI genoBeky. Ero
BzaumonelicTBue METAIJIOB C | peaKIuu, MOATBEPKAAIONINE y4eOHBIX 3aJaHUM C MHEHHUIO,
Hemerayutamu. [lomydenne HaJM4YUe B BOAHBIX PacTBOpPax WCIIOJIH30BAHUEM yUEOHOM crocoOHOCTH
ruapokcuos xkenesa (II) n KaTHOHOB jKeJe3a, pemaTh JTUTPATYPHI BECTH JTHAJIOT C
(. «IEMOYKI» MPEBPAIICHHH. KoMMyKkaTHBHbIE: JPYTUMH JTEOJIbMH
JIa6. onbITHI: Tonyuam 6o3moorcHocms YUUTHIBAIOT pa3Hble MHEHHS H
18. B3anmoneiicTBre xKene3a | Hayuumscsa: COCTABISTH CTPEMATCS K KOOPAUHAIIUU
C COJISTHOM KHCITOTOM. «IIEMOYKW» TIPEBpaIEHUH, Pa3IMYHBIX TTO3ULIUKI B
19. Iomy4enne TUAPOKCUIOB | COCTABISATH MOJEKYISIPHBIE U COTPYAHHYECTBE
xene3a (II) u (III) u u3ydeHne | mMONHBIE HOHHBIE YPABHEHUS 110
WX CBOHCTB. COKpaIIeHHBIM HOHHBIM
YpaBHEHUSIM
25. IIpakTnyeckas padora 3.12 | Ilonmy4yenue u cBoiicTBa Hayuamcs: obpamarscs ¢ PeryasiTuBHbIe: Osnaznenue
Ne2Tlonyyenue u COCIMHEHU METaIIIOB nmabopaTopHBIM 00OpymoBaHNeM U | OCYIIECTBISIOT MOMIATOBBIN HaBBIKAMHU JIJIS
CBOWCTBa COCAMHEHUN HarpeBaTeNbHBIMU TPUOOPaMHU B KOHTPOITb TIO PE3YNIBTATy MTPaKTHIECKON
METaJLIOB COOTBETCTBHH C TIPAaBUIIAMH eI TeTbHOCTH

TCXHHUKH 663OHaCHOCTI/I,
OIHCHIBATh XUMHUYECKUHI
SKCIICPUMCHT C IMOMOLIBIO A3bIKA
XHUMUH, J€IaTh BBIBOAbI 110
pE3yIbTaTaM SKCIICPUMCHTA.

Ilo3naBarenbHbIC:

CTposT peueBoe BEICKa3bIBAHHE B
YCTHOH ¥ MUCEMEHHOH opme
KommykaTuBHbBIe:

YYUTHIBAIOT pa3Hble MHEHHS H




szyttam BO3MOIHCHOCMb
Hay4dumbvpcA: 0OCO3HABATH

CTPEMATCA K KOOpAWHAIIUN
Pa3InYHBbIX HO3PIIIHI>1 B

HEOOXOAMMOCTE COOJIOICHHS COTPYIHHYECTBE
npasus Tb u OT nns coxpanenus
3JI0POBBSI OKPYKaIOIIHX.

26. [pakTuyeckas padora 8.12 | Pemenue Hayuamcs: obpamatscs ¢ PeryasituBHbIe: Ognanenue
Ne3Pemenue 3KCIIEepPUMEHTAIbHBIX nabopatopHbIM 000pynoBaHueM W | OCyIIEcTBISIFOT MOMIATOBBIN HaBbIKaMH ISt
OKCIICPUMEHTAJIbHBIX 3ala4 Ha pacCIlio3HaBaHUC U HarpeBaTcJIbHBIMU an6opaMH B KOHTPOJIb IO PE3YJIbTAaTy HpaKTH‘ICCKOfI
3a]a4 Ha pacrio3HABaHHE U MOJTyYEHHE COCANHCHUI COOTBETCTBHH C IIPaBUIAMHU JIeSITEIbHOCTH
MOJTy4YEeHNE COCMHEHHH METaJJIOB TEXHUKH 0€30I1aCHOCTH, Io3naBaTenbHbIe:

METAJLJIOB ONUCBIBATH XUMUYECKUI IIpoBoasT CpaBHEHUE U
9KCIEPUMEHT C TIOMOIIIBIO S3bIKA KJIacCU(UKAIHIO TIO 3aJaHHBIM
XHUMUH, J€JIaTh BBIBOJbI 110 KPUTEPUAM
pe3ybTaTam SKCIepUMEHTA. KommykaTuBHbIe:
Tonyuam 6o3modrcnocmo JloroBapuBaroTcst 0 COBMECTHBIX
HAY4UmMsbCs: 0OCO3HABATH JIEUCTBUSIX B PA3THYHBIX
HE00XOANMOCTb COOTIOIEHNUS CUTYaIUsIX
npaswi Th u OT mns coxpanenus
CBOETO 3JIOPOBbSI U OKPYKAIOIIUX.

27. IToBTOpEHUE 11O TEMeE 10.12 Hayuamca: o000marte 3HaHUSA U PeryasitTuBHble: Beipaxator

«Mertab» IPEACTABIIATh UX CXEM, TaOJIHIL, BHocsaT HEeoOxoauMble aIeKBaTHOE
pe3eHTanui KOPPEKTUBBI B JEfiCTBHE IIOCIIE €r0 | IOHUMaHHE
3aBEpLICHUS Ha OCHOBE €ro U IPUYMH Ycliexa U
yuera XapakTepa CACIaHHBIX Heycrexa yueOHoH
ommooK JeSITEIbHOCTH
Ilo3naBarenbHbIC:
CtposiT peueBoe BbICKAa3bIBAHHUE B
YCTHOH M MHCEMEHHO opme
KommykaruBHbIE:
KOHTPOJUPYIOT AEUCTBUS
napTHepa
28. KontpoabHas padora 15.12 | KoHTponb npeaMeTHbIX U Hayuamcs: npuMeHsTh PeryasituBHbIE: [IposiBisitoT

Ne2 o teme «MeTaniabD)

MeTanpeAMETHBIX YIeOHBIX
JIEUCTBUI IO TEME
«Meramib

NOJTy4EHHbIE 3HAHUS U
chopMUpOBaHHbBIE YMEHUS IS
peleHus y4eOHbIX 3a1a4

OCy1EeCTBISIOT UTOTOBBIN U
MOLIArOBBIA KOHTPOJIb IO
pe3ynbTaTy

Ilo3naBarenbHbIC:

CTposAT peueBoe BEICKa3bIBAHHE B
YCTHOH ¥ MMUCEMEHHOH opme
KommykaTuBHbBIe:
KOHTPOJIMPYIOT IEHCTBUS

OTBCTCTBCHHO-CTh
3a pE3yJIbTAaThl




napTHepa

Tema 3. Hemeraninbl (284.)

29. Hemeramnbl: aToMbI 1 17.12 | OOmas xapakTepucTHUKa Hayuamcsa: naBath PeryasiTuBHble: dopmupoBaHne
IMPOCTLIC BECUICCTBA. HEMETAJIJIOB: ITOJIOKEHUEC B OonpeaciICHUA NOHATUAM HHaHI/Ipy}OT CBOU ILCI\/'ICTBI/ISI B TOTOBHOCTHU U
[Mepuonnueckoii cucreme «3JICKTPOOTPULIATEIIEHOCTEY» « | CBS3M C IIOCTABJICHHOMW 3a/a4yeii 1 | CIIOCOOHOCTH K
XUMHNYECKUX 3JIEMCHTOB AJIJIOTPOIH» YCIIOBUAMU €€ PCUHICHU A O6y‘{eHI/IIO u
. Y. MeHneneera, 0COOCHHOCTH xXapakTtepu3oBaTh HeMeTauibl | Ilo3HaBaTe/IbHBIE: CaMOpa3BUTHIO U
CTPOCHUS ATOMOB, 1o ux nonoxkenuto B [ICXD CtaBsaT U GOPMYIHPYIOT SN U caM000pa30BaHUIO
3JIEKTpOOTpHUIaTeTbHOCTE (J0) J..MenneneeBa, ONMMCHIBATh | MPOOIEMBI yPOKa Ha OCHOBE
KaK Mepa «HEeMETaJLTMYHOCTH, CTpoeHUE QU3UYECKHE KomMmykaTuBHbBIE: MOTHBAIIUHU K
pan 20. Kpucrammnueckoe CBOICTBa HEMETAJJIOB, AJICKBATHO MCIOJIB3YIOT PEUEBbIC | OOYUCHHIO U
CTPOCHUE HEMETAJIJIOB — ITPOCTBIX 00BIACHITH 3aBUCUMOCTh CpeacTBa AJisd B(i)(i)eKTI/IBHOFO IIO3HAHUIO
BCIIIECTB. AJIJ'IOTpOHI/IH. CBOMCTB HEMETAJIJIOB OT UX peuIC€HNI KOMMYHUKATUBHBIX
Dusnyeckne nostoxxerns [ICXD 3a7a4
CBOMCTBA HEMETAJIOB. JI.M1.MenneneeBa; COCTaBIATh
OTHOCHUTEIBHOCTD ITOHATHI Ha3BaHUS COEeIWHEHUI
«METAIT» U «HEMETaJID) HEMETaJUIOB 110 (popmyrie u
(dhopMyJI 110 Ha3BaHUIO,
Hay4aTcs 1aBaTh
OTIpeNENeHNUs «aJUIOTPOITHSI,
«aJUTOTPOITHBIE
MO UKALIANY.
30. Kucnopon, o30H, 22.12 | OOmue xuMHYeCKHe CBOMCTBA Hayuamca: xapaktepn3oBats | PeryjJsiTuBHbIe: Pa3zBuBarot
BO3IYX. HEMETaJIOB CTpoeHre HeMmeTasuioB, oomue | [loctaHoBKa yueOHOM 3amaun HA | OCO3HAHHOE
XUMHYECKHE CBOHCTBA OCHOBE COOTHECEHHS TOT0, YTO OTHOIIIEHHUE K
HEMETaJIOB, OMICHIBAThH W3BECTHO M YCBOEHO , M TOTO, 9TO | CBOMM
00IIMe XMMHYECKIE CBOIICTBA | €Ile HEM3BECTHO COOCTBEHHBIM
HEMETAJUIOB C TIOMOIIBIO Ilo3HaBare/bHbIE: MOCTYIIKAM

sI3bIKa XUMHH, COCTABIATh
YpaBHEHUST XUMUYIECKAX
peaKIuii, XapaKTepU3yIOIINX
XHMHYECKIE CBOMCTBA
HEMETAJIJIOB X COEIMHEHUH
Tlonyuam éo3mosicnocmo
HAy4umscs: MPOrHO3UPOBATH
CBOICTBa HEM3yUYCHHBIX
2JIEMEHTOB M UX COEIUHEHUI
Ha OCHOBE 3HAHUH O
MEPUOIUYECKOM 3aKOHE

Brigsmkenue THUIIOTE3, UX
O6OCHOBaHI/I€, J0Ka3aTCJIbCTBO

KommykaruBHbIE:
VY4aBCTBYIOT B KOJIJIEKTUBHOM
00CYyXIeHUH TIPodIIeM,
HPOSIBJISIIOT AKTUBHOCTH BO
B3aUMOJICHCTBHU JUTS PEIICHUS
KOMMYHHKATUBHBIX 1
MO3HABATEIbHBIX 33124




31. Boznopoxn 24.12 | Ilonoxenue Bogopoaa B Hayuamcsa: xapaktepu3oBatsh | PeryasaTuBHbIe: dopMupyoT
ITepuomuueckoii cucreme BOJIOPOJI TTO €ro MoNokeHno | Pasnmuuarot criocoO u pe3ynbTaT KOMMYHUKaTHUBHBIH
XUMHUYECKHUX DJIIEMEHTOB B [ICXD JI..1.Menpeneera, IEeUCTBUSA KOMIIOHEHT B
. . Menneneera. CTpoeHue XapaKTePU30BaTh CTPOCHUE Ilo3naBarenbHbIE: O0IIeHUN U
aToMa U MOJIeKyJibl. Du3nyeckue | aToMa BOAOpONa, OOBICHATH Brnazgetor o01mM npueMom COTPYIHHYECTBE CO
U XUMUYECKHE CBOWCTBA €ro BO3MOYKHBIE CTCIICHU peleHus 3a1a4 CBEPCTHUKAMH B
BOJIOPOJIa, €ro MOIyYeHUue U OKHCIIEHHs, XapakTepu3oBath | KomMykaTHBHBIE: mporecce
MIPUMCHCHHE. (hU3HUECKUE U XUMHUECKIE JloroBapuBaroTCsi O COBMECTHOM 00pa3oBaTeIbHON
JIa6. onbITHI: CBOICTBa BOAOPO/A, JIEITEILHOCTH TI0J] PYKOBOJACTBOM | NEATEILHOCTH
20. Iomy4enue OOBSICHITH 3aBUCIMOCTb yuuTens
U pacro3HaBaHUE BOIOPOAA CBOICTB BOIOPOJIa OT

nonoxkenust ero B [IICXD
J.M1.MeHnneneeBa, onnuchBaTh
nabopaTopHbIE U
MPOMBIIUIEHHBIE CIOCOOBI
MOJTY9EeHUS BOJIOPOAA .
Honyyam 6o3mozcHocmo
Hay4umocs: OObSICHITh
JIBOMCTBEHHOE MOJI0KEHIE
Bogopoza B [ICXD
J.N.Menneneesa, TpaMOTHO
o0OparmarsCsi ¢ BEMEeCTBAMH B
MTOBCEIHEBHOMU JKU3HU

32. Bona. Bona B xxu3Hu 12.01 | CrpoeHne MONEKYIIBIL. Hayuamcs : xapakTepu3oBaTh | PeryjasiTuBHbIe: NmeroT nemoctHOE

YCIIOBCKA.

Bomnopoanast xumurdeckas CBSI3b.
®u3nYecKre CBOMCTBA BOJBI.
AHOMaJIu CBOWCTB BOJIBI.
I'mapoduasabie 1 THAPOPOOHBIE
BeliecTBa. XUMHUYECKHE CBOMCTBA
BoAbl. KpyroBopot BoibI B
npupozae. Bonoouuctka. Asparnus
BO/BI. beITOBBIE PHUITBTPEL.
MuHepanbHbIe BOJBI.
JuctunmnpoBanHas Boja, ee
TIONTyYeHrEe U TPUMEHEHHE.

Jlab. ombITHI:

21. UccnenoBanue
TTOBEPXHOCTHOTO HATSKEHHS
BOJIBL.

22. PacTBOpeHHE IEpMaHTaHaTa

CTPOCHHUE MOJIEKYJIBI
BoAOpOIa, (PM3UMIECKHUE U
XMMHYECKHE CBOHCTBA BOJEL,
OOBSICHATH AHOMAJIMU BOJIBI,
CII0COOBI OYMCTKH BOJBI,
MPUMEHSTH B OBITY (DMIBTPHI
JUTSL OYMICTKH BOJIB,
IPaBHIJIBHO UCIIOIH30BATh
MHHEpAIILHYIO BOLY,
BBITIOJIHATH PACUEThI IO
YPaBHEHUSM XHMHUYECKUX
peaKIuii, MPOTEKAIOIINX C
y4aCTHEM BOJIBI.

Tonyuam éo3mooicHocmy
Hayyumvcs: 00bEKTUBHO
OLIEHUBATh HH(POPMALHIO O

[InanupyroT cBOU ACKCTBUS B
CBA3M C IIOCTaBJIEHHON 3aaduell 1
YCIIOBUSIMH €€ PeLeHUs
Ilo3naBarenbHbIC:

CraBat 1 GOpMyIUPYIOT LETH U
MpoOIEeMBI ypOKa
KommykaruBHbIE:
KouTtponupyror ngeiictBus
napTHepa

MHUPOBO33pEHUE,
COOTBETCTBYIOIIICE
COBpPEMEHHOMY

YPOBHIO Pa3BUTHUS

HayKH




KaJiisl WM MEIHOT'0 Kyrmopoca B
Boje. 23. 'maparanus
00e3BOXKEHHOT0 Cynb(parta

menu (II). 24. UsroroBnenue
TUIICOBOTO OTIeyaTka. 25.
O3HakoMIIEHHE C KOJIIEKIHeH
OBITOBBIX (DUIIBTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM
MUHEPAJIBHON BOJIBI

BEI[ECTBAX M XUMHYECKHX
npoleccax, KpUTUIECKH
OTHOCHUTBCS K TICEBJIOHAYYHOM
WH(pOPMAIUH,
HeZ00pOCOBECTHON pekiame

33. Tasiorensr: ob1as 14.01 | OOmas xapakTepucTHKA Hayuamcs: xapakrepuzoBath | PeryjsiTHBHbIE: [posBasitoT
XapaKTepUCTHUKA raJIoreHOB: CTPOCHUE aTOMOB; CTpOEHHE MOJIEKYI [TnaHUpyIOT CBOM JICHCTBUS B 9KOJIOTHYECKOE
IPOCTHIE BEIECTBA M OCHOBHEIC raJIOreHOB, OITUCHIBATH CBSI3U C MTOCTABIICHHOW 3aJjaueii U | CO3HAHHE
COCIUMHCHUS IaJIOTCHOB, UX (1)H3H‘-IeCKI/Ie U XUMHWYECKUEC YCIIOBUAMU €€ PCUHICHU A
cBoiictBa. Kpatkue cBenenus o CBOICTBA FJIOTEHOB Ha Ilo3HaBaTe/bHBIC:
xJyope, Opome, prope u #oze. OCHOBE HaOJIIOAEHUH 32 NX CraBsT 1 GOpMYITUPYIOT TETH U
IIpuMeHenue raoreHoB u MIpEBPAIEHUSIMHA BO BpEMS MpobIeMBI ypoKa
WX COCJIMHEHU B HAPOJIHOM JIEMOHCTPAIMOHHBIX ONBITOB, | KOMMyKaTHBHBIE:
XO34UCTBE. O0BSICHATH 3aBUCHUMOCTh AeKBaTHO WCITONIB3YIOT PEUCBBIC
JeMoHcTpanuu: CBOICTB TaJIOTEHOB UX OT cpezctBa st 3GGEKTUBHOTO
OO0pa3Irel TaJoreHOB — nonoxkenust B [ICX3 JI.N. perIeHns] KOMMYHHKATHBHBIX
IIPOCTHIX BELIECTB. MeHneneeBa, COCTaBISTh 3ajga4
BzaumoneiicTBre rajgoreHoB ¢ (hopMyJIBl COCTUHCHMIA
HaTpUEM, AIFOMUHHEM. raJIoreHoB U 10 popMyIam
BeitecHenue xsopom Opoma uiu JlaBaTh Ha3BaHUs
oJ1a U3 PacTBOPOB UX COJIEH COEJMHEHHUSM TaJIOT€HOB
THonyuam éosmoocnocmo
HAYYUmMbCsl: OCO3HABATH
HEO0O0XOANMOCTH COOTIOIEHNUS
MpaBUJI KOJOTHUECKOU
0e301acHOCTH IpHU
00paIleHNH C TAIOTeHAMH
34. CoenuHeHus 19.01 | OcHoBHBIE COETMHEHUS Hayuamcs: ycraHaBnyiBaTh PeryasituBHbIE: Bocnuranue
ranoreHoB. [lomyuenue raJIoreHOB: raJloreHOBOAOPOIBL, CBSI3b MEXYy CBOWCTBaAMHU YYUTBIBAIOT IPABUIIO B OTBETCTBEHHOT' O
rajJoreHoB. COJIM TaJIOr€HOBOIOPOTHBIX COCAMHEHHUH U UX TUTaHUPOBAHUH U KOHTPOJIE OTHOLIEHUS K
Buonoruueckoe KHCIIOT. IpUMEHEHHEM, U3yJaTh croco0a peuieHus npupoze
3HAa4YEeHUE U JdeMoHCcTpauum: CBOMCTBA COEAVHEHUH Ilo3naBaTenbHbIE:

MIPUMEHEHHE TaJIOr€HOB
U UX COECIUHEHUH.

OO0pa3ibl MPAPOTHBIX
COEIMHEHUH XJIopa.

JIab. onmbITHI:

27. KauecTBeHHas peakuus Ha

TaJOr¢HoB B XO4€
BBITTOJTHCHU A J'Ia60paT0pHBIX
OIIBITOB ,

HOﬂyllam BO3MOIMNCHOCMb

Hcnons3yroT mouck
Heo0XoanMOoU HH(pOpMAIIHN IS
BBITIOJTHEHU ST y4eOHBIX 3aJIaHUi C
WCIIOJIh30BAHUEM yUEOHOM




TraJorcHua-uoHbI

HAY4umscsi: VCTIONb30BaTh
proOpEeTeHHBIC
KOMITETCHITUH TTPH
BBIMOJHEHUH TMPOSKTHBIX
paboT 1Mo U3yYEHHUIO CBOMCTB

JIUTPaTypbl
KommykaTuBHbIe:
YUuTBIBAIOT pa3Hble MHEHUS U
CTPEMSTCS K KOOpAUHALUU
Ppa3IMYHbIX TO3ULIUKI B

U CIOCOOOB MOJTyYEHHS U COTPYJAHHYCCTBE

pacno3HaBaHusl COENMHEHUMN

raJjioreHoB

35. IpakTuyeckas padora | 21.01 | Pemenue skcriepuMeHTaIBHBIX Hayuamcs: obpamathces ¢ PeryasituBHbIE: Ognanenue

Neq4Pemenue 3aaa4 1o teme «lloarpynna 71a60paTOPHBIM Ocy1ecTBISAIOT MOIIarOBBIN HABBIKAMHU IS
OKCIIEPUMEHTAIBHBIX raJIor€HOB» 000pyI0BaHUEM U KOHTPOJIb I10 PE3YIbTATY IPaKTHYECKOU
3aJa4 110 TEME HarpeBaTcJIbHBIMU ACATCIBbHOCTU
«Iloarpynna npubopamu B cooTBeTcTBHM ¢ | [lo3HABaTeIbHBIE:
rajloreHoOB» [IpaBUWIAMU TEXHUKH IIpoBoasT CpaBHEHUE U

0e30macHOCTH, ONHMCHIBATD KJIaCCH(UKAIIUIO 110 3aJaHHbIM

XUMHYECKUH HKCIIEPUMEHT C KPUTEPHUIM

MTOMOIIIBIO SI3bIKA XUMHUH, KomMmykaTuBHbBIE:

JIENIaTh BBIBOJBI 110 Haxomsr oGiiee pereHue

pe3yabTaTaM SKCIIEpUMEHTa. | yueOHOH 3a1aun

Honyyam 6o3moacHocmy

Hay4umscs: 0CO3HABAThH

HE0O0XOANMOCTb COOTIOIEHUS

npaBuia b u OT mis

COXpaHEHHSI CBOEro 3/10POBbA

1 OKPYKAFOIIIX

36. Kucnopon 26.01 | Crpoenune aToma M aJUTOTPOIIHS Hayuamcs:, PeryasituBHbI€: Crpemienne K

KHUCJIOpO/a; CBOMCTBA U
MIPUMEHEHHE €r0 aIITOTPOITHBIX
Monupukanui. JIad. onbITHI:
28. Ilonyuenue

Y pacrio3HaBaHUe KHCIOpoa

XapaKTepU30BaTh CTPOCHUE
MOJIEKYJIBl KUCJIOPOAA,
COCTaBIISITh XUMUYECKUE
ypaBHEHUS,
XapakTepU3yIoIIre
XUMUYECKUE CBOMCTBA
KHACIOPOAa, OOBSICHSITH
IPUMEHEHHE aTIIOTPOITHBIX
Moaudurkanuii kuciopona,
OIMCHIBATH J1a00paTOpHBIE U
IPOMBIIUIEHHBIE CHOCOOBI
MOJTY4EHHsI KHCIOPOJa .
HOﬂyllam BO3MONCHOCNIb
HAYYUumbCsl: TPAMOTHO

PazmmuaroT crioco6 u pesynbrat
JeCTBUS

Ilo3naBarenbHbIC:

Brnagetor o6mmmmM preMom
peleHus 3aaay
KommykaruBHbIE:
JoroBapuBarTcsi 0 COBMECTHOM
JEeSTEIbHOCTH 1Ol PYKOBOJICTBOM
YUUTENS

3I0pOBOMY 00pazy
KHU3HH




00pamaThCsi ¢ BEIIECTBAMU B
MOBCEIHEBHOU KU3HU

37. Cepa. 28.01 | Ctpoenue aTomMa M aJIOTPONHUS Hayuamcs., PeryasiTuBHBIC: dopMupyrOT
CepHl; XapaKTepu30BaTh CTPOCHUE PaznnuaroT cioco6 u pe3yibTat OCHOBBI
CBOICTBA U IPUMEHEHUE MOJIEKYJIBl Cepbl OOBIACHSTD JIEUCTBHUS 9KOJIOTUYECKOI0
POMOUYECKOI Cephl. 3aBHCHMOCTb CBOWMCTB CEPbI Ilo3naBarenbHbIE: MBIIUTEHUS
JdeMoHcTpanmnu: ot ee nonoxkenus B [ICXD Brianeror o6mmM npueMom
B3aumoneiictBue cepbl H.N. Menneneesa, peleHus 3a1a4
C MeTaJllaMH, BOJOPOZIOM U COCTaBJISITh XUMHUECKHE KommykaTuBHbIE:
KHCJIOPOAOM. ypaBHEHUS, JloroBapuBaroTcsi 0 COBMECTHON
JIab. ombIThI: XapaKTepHU3yIole JIeSITeNTbHOCTH, TIPUXOAS K
29. T'opeHue cepbl HAa BO3AYXE M B | XHUMUYECKUE CBOWCTBA CEPhI, | OOIIEMY PELICHUIO
KHCJIOpOJIE OOBSICHSITH TPUMEHEHHNE
AJUTOTPOITHBIX MOJU(PUKAIUI
cepel
Honyyam 6o3mozcHocmo
Hay4umscs: TPaMOTHO
o0OpamarhCcsi ¢ BEMEeCTBAMH B
IIOBCEIHEBHOU KU3HUA
38. CoenwHEHMS CEpPhI 2.02 Oxcugpt cepsl (IV) u (VI); ux Hayuamcs:, PerynasiTuBHbIE: DopMUPYIOT
MOJTyYeHHE, OIHCHIBAThH CBOMCTBA YYUTHIBAIOT MPaBUIIO B WHTEpEC K
CBOICTBA W IPUMEHEHUE COEIMHEHUN CepHI, TUTAHUPOBAHUHU M KOHTPOJIE KOHKPETHOMY
COCTaBIISITh YPABHEHUS criocoba penieHus XIMHYECKOMY
peaknuii, cootBercTByrommx | Ilo3HaBaTesibHbIE: JJIEMEHTY, IIOUCK
«IIEMOYKEe» MpeBpaleHUM Hcnonp3yroT nouck JIOTIOJIHUTENIbHOM
Tonyuam eo3moscHocms HEe00X0IMMOI MHGOPMAIIMH IS HH(pOPMAITHH O
Hay4uumscs: TPOTHO3UPOBATH | BHITIONHEHUS y4eOHBIX 3aJaHAN C | HEM.
XUMUYECKUE CBOMCTBA WCTIOJIH30BAHUEM yUEOHOM
BEIIECTB HA OCHOBE UX JTUTPATYPHI
CBOWCTB U CTPOEHUS KommykaruBHbI€:
KouTtponupyror neiicteue
napTHepa
39. CepHas KHCIIOTa Kak 4.02 CepHast KMCITOTa KaK 3JEKTPOIUT Hayuamcs., PeryasiTuBHble:
ANIEKTPOJIHT U €€ COITU u ee OIHCHIBATh CBOKMCTBA cepHOU | Pasmuuarot cioco® u pe3ynbTaT
COJIM, X MPUMEHEHHUE B HAPOJHOM | KHCJIOTHI, B XOZI€ IPOBEICHUS | JIeHCTBUS
XO3SHCTBE. 1a00paTOPHBIX OIBITOB , Ilo3naBaTenabHbIE:

JdemoHcTpanum:

O6pasipl IPUPOIAHBIX
coeanHeHui cepbl. OOpasibl
BaKHEHIIMX 1151 HAPOJAHOTO

IPOBOAUTH KAUECTBEHHYIO
peakLuio Ha cyIb(ar - HOH
Homyuam éosmodcnocmy
HAYYUmoCsl: XapakTepu30BaTh

Brnageror o6mmmM rpupeMom
pelreHus 3a1a4d
KommykaTuBHbBIe:
JoroBapuBaroTcsi 0 COBMECTHOU




XO3SCTBa CYIbh(paToB.

0co0bIe CBOMCTBA

ACATCIBHOCTM, NPUXOIAT K

Jlab. onbIThI: KOHIICHTPUPOBAHHOHN CEPHON | 00IIEMY PEIICHUIO
30. CBoiicTBa pa30aBiIeHHOMN KHUCJIOTBI
CEPHOU KHCIIOTHI
40. CepHast KHCIIOTa Kak 9.02 CepHast KUCIIOTa KaK OKUCIIUTENb. | Hayuamcs :COCTaBIATh PeryasituBHbIE: HcnwiThiBatoT
OKUCIIUTEND. [IpousBoacTBo cepHoit kucaoThl U | ypaBHeHus: OBP ¢ yyactuem IInanupyroT cBOU ACHCTBUS B YyBCTBO I'OPJAOCTH
[omyuenue u ee IpUMeHEeHue CEpHON KHCIIOTHI, OTTUCHIBAaTh | COOTBETCTBUHU C IIOCTABJICHHON 3a POCCHUICKYIO
IIPUMEHEHHUE CEPHOU o0JlacTH TPUMEHEHUS CEPHOM | 3ajaueil U yCIOBUSIMH e HAyKy
KHCIIOTBI KHCJIOTHI peanuzanuu
THonyyam 6o3mozcHocmo Ilo3naBaTrenbHbIE:
HAYYUmyCcs: IPUBOIUTH Brnanerot o6mim npreMom
npUMepBl ypaBHEHUH pereHus 3aaa4
peaxiuii, nexxanmx B ocHoBe | KoMmMmykaTuBHBIE:
IIPOU3BOJICTBA CEPHOU KoHTonmupyrot neiictus
KHCJIOTHI nmapTHepa
41. IpakTuyeckas padora | 11.02 | Pemenue skciepuMeHTaIbHBIX Hayuamcsa: obpamatscs ¢ PeryasitTuBHble: YMerT ynpaBisiTh
NeS Pemrenue 3aaa4 no teme «lloarpynna 1a60paTOPHBIM OcCyIecTBISAIOT MOMIArOBBIN cBOEi
IKCIEPUMEHTATBHBIX KHCIIOPOIay 000pyIOBaHUEM U KOHTPOITb TIO PE3YNBTATY MO3HABATEIHHON
3a/1a4 o Teme HarpeBaTebHBIMA JIeSITENTbHOCTBIO
«[loarpymnma npubopamu B coorBercTBuu ¢ | [lo3HaBaTeabHbIE:
KHCIIOPOJa» MpaBIJIAMHU TEXHUKH CtposT peueBoe BHICKa3bIBaHHE B
0e30macHOCTH, ONKICHIBATD YCTHOW M MTUCBMEHHOM hopMe
XUMHUYECKUH IKCTIEPUMEHT C
TTOMOIIIBIO S3BIKA XMMHH, KommykaTuBHbIE:
JIeNaTh BBIBOABI 110 YUUTHIBAIOT pa3Hble MHEHHS H
pe3yabTaTaM SKCIIEPUMEHTA. | CTPEMSATCS K KOOPAWHAIIIN
Tonyuam éo3moscHocms Pa3IMYHBIX TO3UITHH B
Hay4umscs: 0CO3HABAThH COTPYAHHYECTBE
HEO00XOANMOCTb COOFOIEHUS
npaBuia b u OT mns
COXpaHEHHSI CBOErO 3/I0POBBS
1 OKPYXKAIOMINX
42. Asor. 16.02 | CrpoeHne aToMa ¥ MOJIEKYIIBI Hayuamcs., PeryasiTuBHBIE: DopMHpYIOT
azora; XapaKTepH30BaTh CTPOCHUE [InmanupyroT cBOM IEUCTBUS B WHTEpEC K
CBOICTBa a30Ta KaK MPOCTOT0 aToMa W MOJIEKYJBI a30Ta, CBSI3M C TIOCTABJICHHOW 3a/1adell U | KOHKPETHOMY
BelecTBa OOBSICHSITH 3aBUCIMOCTD YCIIOBUSIMH €€ PElIeHHUS XUMHYECKOMY
CBOWCTB a30Ta OT €ro Ilo3naBaTenabHbIE: JJIEMEHTY

nonoxxenus B IICXD 1.1.
MeHngeneeBa, COCTaBIATh

CraBaT 1 GOpMyIUPYIOT LETH U
npoOeMbl ypoka




XUMUYECKUE YPAaBHEHUS,
XapaKkTepU3yoIlue
XMMHYECKHE CBOMCTBA a30Ta
Tonyuam 6o3mosrcrnocmo
HAy4umucs: TPaMOTHO
00pamaThCst ¢ BEIIECTBAMU B
IIOBCEIHEBHOU KU3HU

KommykaTuBHbIE:

AJZIEKBAaTHO UCIIOJIB3YIOT PEUEBbIE
cpeactBa 1y1st 3p¢GEKTUBHOTO
pelleHns KOMMYHUKATHBHBIX
3aja4

43, Ammuak. Conu 18.02 | AMMmuak, CTpoeHHE, CBOWCTBA, Hayuamcs: onuceiBath PeryasituBHbIE:
AMMOHUSL. IMMOJIYUYCHHEC U ITPUMECHCHUEC. Conu CBOMCTBA aMMHaKa B X0a¢e HHaHI/Ipy}OT CBOU ,ZLCP'ICTBHSI B
aMMOHHS, UX CBOWCTBA U MPOBEJICHUSI JTa00PaTOPHBIX CBSI3M C TIOCTaBJIEHHOW 3a/1aduell u
IIPUMCHECHUC. OIIBITOB, ITPOBOANTH YCIIOBUAMU €€ PCUHICHUA
JIab. onbITHI: KayeCTBEHHYIO PEaKIHIO Ha Ilo3naBaTrenbHbIE:
31. U3yyeHue cBOWCTB aMMHUaKa. VIOH -aMMOHHS CraBsT 1 GOPMYTUPYIOT ETH U
32. PacnioznaBaHme comeit THonyyam 6o3moaxcHocmo MpobJIeMBI ypoKa
aMMOHUS Hay4umscs: IPUBOIUTH KommykaTuBHbIE:
IIPUMEPBI YpaBHEHUI KoHnTponupyror aeiicreust
peaKkIui, Jexalmx B OCHOBE napTHepa
MIPOMBIIIUIEHHBIX CIIOCOO0B
IMMOJIYUCHHU aMMHaKa
44, Kucnoponusie 25.02 | Okcuasr azota(ll) u (1V) Hayuamcs:, PerynasiTuBHbIE:
COEIMHEHHUS a30Ta. OIIMCHIBATH CBOWCTBA Y4UTBIBAIOT IPABUIIO B
COEIMHEHUH a30Ta, IUIAHUPOBAHUM U KOHTPOJIE
COCTaBJIATh YPaBHEHUS croco0a petieHus
peaknuii, cootBercTByrommx | Ilo3HaBaTesibHbIE:
«IIEMOYKEe» MpeBpaleHUM Hcnonp3yroT nouck
THonyuam éosmooicnocmo HEoOXoauMon nHbopMauu 1is
HAY4umbCs: IPOTHO3UPOBATh | BBINOJHEHUS Y4eOHBIX 3aJaHuil ¢
XUMUYECKUE CBOMCTBA WCTIOJIH30BAHUEM yUEOHOM
BEILIECTB HA OCHOBE UX JUTPaTyphl
CBOWCTB U CTPOEHUS KommykaruBHbI€:
KouTtponupyror neiicteue
napTHepa
45, A3OTHas KHCIIOTa KaK 2.03 A3OTHas KUCIIOTa KaK 3IEKTponuT, | Hayuamcs., PeryasiTuBHble:

JJIEKTPOJINT, €€
MIPUMEHEHHE

ee

CBOICTBa U IPUMEHEHHE.
JdemoncTpanum:
OO0pa3upl BaKHEHIIINX
JUTSL HAPOJHOTO XO03siCTBa
HUTPATOB.

JIab. onbITHI:

OITMCEHIBATEL CBOMCTBA a30THOU
KHCJIOTHI, B XOZI€ TIPOBEIECHUS
71a60paTOPHBIX OIBITOB
Tonyuam 6o3mosicHocms
HAy4umsCcs: COCTaBIATh
«UETOYKW» OpeBpalIeHU Mo
a30Ty

Pazmmuarot cioco® u pe3ynbTaT
INENUCTBUA

ITo3naBareanHbIE:

Brnageror o6mmm mpuemMom
pelreHus 3a1a4d
KommykaTuBHbBIe:
JoroBapuBaroTcsi 0 COBMECTHOM




33. CBoiicTBa

ACATCIBHOCTM, NPUXOIAT K

pa30aBieHHOW a30THOM KUCIIOTHI 001IeMy pelIeHHIO
46. A30THast KMCIIOTa KaK 4,03 | A3oTHas KHCIOTa KaK OKHCIHUTENb. | Hayuamces :cOCTaBIATh PeryasiTuBHBIC:
OKHUCJIMTEND, €€ Hutpats! 1 HUTpHUTBL, TpoOIEMa ypaBHeHust OBP ¢ ygactuem IInanupyroT cBOU ACHCTBUS B
MoTy4eHue UX COACPKAHUS B C/X MPOAYKIUHU. | a30THOH KHCIIOTBHI, MPAMEHSITH | COOTBETCTBUU C MTOCTABICHHOM
A30THBIE YA0OpeHuUs COJIM a30THOW KUCIIOTHI B 3ajaueil U yCIOBUSIMH €e
JdemoncTpanum: NPAaKTUYECKON JEATEIbHOCTH, | pealn3aluu
BzaumoneiicTBue MPOBOJUTH KAYECTBEHHYIO ITo3naBareJbHBIC:
KOHLEHTPUPOBAHHOW a30THOMI pEaKLHUIO Ha HUTPAT - UOH Brnanetor o6mM npuemMom
KHCJIOTHI C MEJIBIO. THonyyam 6o3mozcHocmo perieHus 3aaa4
JIab. onbITHI: Hayuumscs: Xxapakrepu3oBatsh | KomMmykaTHBHBIE:
34. BzaumoeiicTBue 0coObIe CBOMCTBA KonTonupytor aerictus
KOHLEHTPUPOBAHHOW a30THOMN KOHLIEHTPUPOBAHHOM a30THOMI napTHepa
KHCJIOTHI C MEJIbIO KHCJIOTHI
47. ®dochop u ero 9.03 Crtpoenre aTomMa M aJTOTPOITHS Hayuamca: PeryasitTuBHble: DopMUPYIOT
COCIMHEHUS. ¢docdopa, cBoiicTBa 6e0r0 U XapaKTepr30BaTh CTPOCHUE [TnaHUpyIOT CBOM JISHCTBUS B WHTEpEeC K
kpacHoro docdopa, ux atoMa (hocopa, 00BACHITH CBSI3U C TIOCTABJICHHOM 3a7adeii 1 | KOHKPETHOMY
npuMeHeHue. OCHOBHbBIE 3aBHCHUMOCTb CBOICTB YCIIOBUSIMU €€ pelleHUs XUMUYECKOMY
coemuHeHus: okcun pocdopa (V) | dochopa or ero monoxenus B | [lo3HaBaTeIbHbIE: JIEMEHTY, IIOUCK
u optodochopHas Kuc- TIICXD JI.1. Menneneera, CraBsT 1 GOPMYIHPYIOT LIEIH U JTOTIOTHUTEITEHOM
nora, pocdater. DocopHbie COCTaBJISITh XUMUYECKUE poOIEMBI ypOKa HH(pOPMAITHH O
yI00OpeHus. ypaBHEHUH, KommykaTuBHbIE: HEM.
JdemoHcTpanuu: XapaKTEpU3YIOIIe AJIEKBaTHO HCIIOJIb3YIOT PEUEBBIC
OO0pa3ITsel IPHUPOTHBIX XUMHWYECKHE CBOMCTBA a30Ta cpenctBa I 3PHEKTHBHOTO
coenuHeHn pocopa. OOpasIsl B pPe3yNbTaTe MPOBEIECHIS pemeHus KOMMYHUKATHBHBIX
BaKHEHIIUX IJI1 HAPOAHOTO 71a00paTOPHBIX OIBITOB, 3a1a4
xossiictBa hocdartos. MIPOBOJIUTH KAYECTBEHHYIO
JIa6. ombIThI: peakuuto Ha hocdat - HOH
35. 'openne dhochopa Ha Bosayxe | l[lonyuam 603moxcHoCmb
U B KHCIIOPOZE. HAYYUumbCsl: ONUCHIBATH
36. PacrioznaBanme docdaton (hr3rUecKre U XUMHUIECKIE
MIPOLIECCHI, SIBIISIOIINECS
YacThIO KPYrOBOPOTa BEILIECTB
B IpUpoJie
48. VYraepon 11.03 | CtpoeHue aToMa ¥ ajIOTPONHUS Hayuamcs: xapakrepu3oBats | PeryjasiTuBHbIE: dopmupyoT
yIJIeposa, CBOICTBA ero CTpOEHHE aToMa yriepoaa, PaznmnuaroT cioco6 u pe3yiabTart HUHTEPECC K
MOIU(UKALNK U UX IPUMEHEHHE. | OOBACHSITH 3aBUCUMOCTD JerCTBUS KOHKPETHOMY
JeMoHcTpauum: CBOWCTB yIiiepoja OT ero Ilo3naBaTeabHblE: XMUMUYECKOMY




[Tornormenue yriem
PACTBOPCHHBIX BEIIECTB WM
ra3oB. BoccraHoBieHue Meau u3
€c OKCHJIa YTIICM.

JIab. onbIThHI:

37. I'opeHue yrist B KUCIOPOAE

nonoxenus B [ICXO JI.W.
MeHpeneeBa, COCTaBJISITh
XUMHUYCCKUEC YPABHCHUS,
XapaKTEPU3YIOIIUE
XUMHUYECKHE CBOMCTBA
yriepoaa

Ionyuam eo3moorcnocms
HAY4umsCcsi: ONHUCHIBATH
(uznvecKre U XUMHYECKUE
MIPOIIECCHI, SIBJISTIOLIUECS
YaCThIO KPYTOBOPOTA BEIIECTB
B IIPUPO/IE

Braneror o6muM npueMom
pelieHus 3aga4
KommykaTuBHbIe:
Jlorosapusarorcs 0 COBMECTHOU
ACATCIIBHOCTHU IO PYKOBOACTBOM
YUYUTEINS

3JIEMEHTY, TOUCK
O OJIHUTEIILHOM
nHpOpPMaIIH O
HEM.

49, Kucnoposusie 16.03 | Oxcuast yruepoaa (1) u (IV), ux | Hayuamecs:, PeryasituBHbIE: dopmupyroT
COCAMHCHMA yrjiepoaa. CBOICTBA U IIPUMCHCHH EC OITMCBHIBATh CBOMCTBA OKCHUI0B YunuTBEIBaIOT IIpaBUJIO B YMEHHEC
yrJIeposia, COCTaBISITh TUTAHUPOBAHUH U KOHTPOJIE WCIIOJIb30BATh
YpaBHEHUS peakLui, crioco0a pemeHus 3HaHUA B OBITY
COOTBETCTBYIOIINX Io3naBaTenbHbIE:
«UENOoYKe» MPEeBpaIICHHH . Hcmons3yroT mouck
MIPOBOJINTH KAYECTBEHHYIO HEO0XOAUMOMN MH(pOPMALIUN IS
PEaKIINIO TI0 PACIIO3HABAHKIO | BBITIOJHEHHUS y4eOHBIX 3aaHUH C
YTIEKUCIIOro rasa WCIIOJIH30BAHUEM yUEOHOM
Honyyam 6o3moacHocmy JTUTPATYPHI
Hayuumbcs: Nporaozuposats | KommykaTuBHbIE:
XHMHYECKHE CBOMCTBA KonTtponupyror neiicteue
BEIIECTB HAa OCHOBE UX mapTHepa
CBOMCTB U CTPOCHUS
50. YronpHas KHCIO0Ta U € 18.03 | YronsHas kucnora. Conu Hayuamca: PeryasituBHbIe: DopMHPYIOT
con. JKecTKocTs BOJIBI YT ONbHOM JTaBaTh OIpEIeNeHIs PazmmuaroT crioco6 u pesynbrat YMEHHA
1 CIoco0BI e€ KHCIIOTHI: KallbITUT, COMA, TIOTAIl, | TMOHSITHSIM GKECTKOCTh BOIBI» | NEHCTBH WCIIOTIB30BATh
yCTpaHEeHHS ux ,OIICHIBATh CBOMCTBA IMo3naBaTenbHbIE: 3HaHU B OBITY

3HAYEHHE U IPUPOE U KU3HH
YeJ0BEKA.

JKecTKOCTb BOBI U CIIOCOOBI ee
yCTpaHeHUHI.

JdemoncTpanum:

OO0pa3ubl MPUPOIHBIX COSAUHEHUN
yriepoaa. O0pa3upl BaXKHEHIINX
JUTSL HAPOHOTO XO03siCTBa
KapOOHATOB.

JIa0. onbITHI:

YTOJIBHOWU KUCIOTHI,
COCTaBJISATh YPAaBHEHUS
peakLuii, COOTBETCTBYIOIINX
«UENOoYKe» MPEeBpaIIeHHH ,
COCTaBJISATh HA3BaHUs COJeH
YTOJIBHOM KHCIIOTBHI,
MPOBOAUTH KaUECTBEHHYIO
peakLuio Ha KapOOHAT - HOH
HOﬂyll(lm BO3MONCHOCNIb
HAY4UmsCs. TPOrHO3UPOBATh

Brnagetor o6mmmmM preMom
peleHus 3aaay
KommykaruBHbIE:
JoroBapuBaroTcsi 0 COBMECTHOM
JESITEIbHOCTM, IPUXOAAT K
00IIIeMy perIeHuto




38. Ilomy4eHnue yronbHOM
KHCJIOTHI U U3yYEHHUE €€ CBOICTB.
39. Ilepexon kapOOHATOB B
TUAPOKapOOHATEHI.

40. Paznoxenue rugpokapOoHaTa
HaTpus

XUMUYECKUE CBOUCTBA
BEILIECTB HA OCHOBE UX
CBOMICTB U CTPOCHUS

51. Kpemuwuit 23.03 | Crpoenre aToMa KpEeMHHUS; Hayuames., PeryasiTuBHbIE: DopMHUPYIOT
KPHCTATMYECKUH KPEMHHH, €rO XapaKTepu30BaTh CTPOCHUE AZIeKBaTHO BOCTIpUHUMAIOT HHTepeca K
CBOMCTBA U IPUMEHEHHUE aToMa KpeMHUs1, OOBSCHSTh MIPEATIOKEHUS U OLICHKY YUUTENS | KOHKPETHOMY
3aBHUCHUMOCTb CBOMCTB Y OJTHOKJIAaCHUKOB XHUMHAYECKOMY
KpeMHUsl OT ero noiokeHus: | ITo3naBaTeabHbIE: 3JIEMEHTY, TIOUCK
B [ICXD JI.U. Menneneena, Bri6uparot Hanbonee JTOTIOTTHUTEIILHOMN
COCTaBJISITh XUMHUECKHE 3¢ PEeKTUBHBIE CITOCOOBI pelieHusl | HHPOPMAIIH O
ypaBHEHUS, 3aJ1a4, KOHTPOJIUPYIOT U HEM.
XapaKTepHU3yIOIe OILIEHMBAIOT MIPOIIECC U PE3YNIbTAT
XUMHYECKUE CBOWCTBA JIesITeTbHOCTH
KpPEMHUS KommykaTuBHbIe:
Honyuam 603moscrocms JoroBapusarorcst 0
Hay4umscs: TPaMOTHO pacrpesieseHuu GYHKIUH U
o0pammarhCsi ¢ BEMECTBAMK B | POJICH B COBMECTHOM
MTOBCETHEBHOMN KU3HU JIeSITeTbHOCTH
52. CoenuHEHHS KPEMHUS 25.03 | Oxcun xpemuus (IV), ero Hayuamcs:, PerynasiTuBHbIE:
MIPUPOJHBIE OIHCHIBATh CBOMCTBA OKCHAA | YUHTHIBAIOT MPABHIIO B
paszHoBUAHOCTH. CHIIMKATHI. KpPEMHUSI, COCTABIISITh TUTAHUPOBAHUHU M KOHTPOJIE
3HaveHNe COeTMHEHN KPEMHISI B | YPaBHEHUS PEAKIIUH, crocoba pemieHus
>KUBOUW M HEXKUBOM MIPUPO/IE. COOTBETCTBYIOIINX ITo3HaBare/ibHbIE:
JdemoHcTpanun: «UEMOYKe» IPEBpaIECHUH . Hcnonp3yroT nouck
OO0pa3ubl IPUPOTHBIX COENNHEHUH | TPOBOIUTH KAYECTBEHHYIO He00X0IMMOI MHGOPMAIIMH IS
KpEeMHUSI. PEaKIyio Ha CHIIMKAT - HOH BBITIOJTHEHUST y4eOHBIX 3aJaHui C
JIad. onbIThI: Tonyuam eo3modicHocmo WCIIOJh30BAHUEM yUEOHOM
41. Ilony4yeHue KpeMHEBOU Hay4umuvcs: MIPOrHO3UPOBATh | JIUTPATYPhI
KHUCJIOTBI U U3YYCHHE €€ CBOMCTB XUMHYECKHE CBOMCTBA KommykaruBHbIE:
BEIIECTB HA OCHOBE UX YUUTHIBAIOT pa3HbIe MHEHHS H
CBOWCTB U CTPOEHUS CTPEMSTCS K KOOPIUHAITUU
Pa3IUYHBIX TTO3UITUH B
COTPYAHHYECTBE
53. CunmkaTHast 6.04 [lonsaTre o cuIMKaTHOM Hayuamca: npakTuueckoMy PeryasiTuBHble: DopMHpYIOT
MIPOMBIIIUIEHHOCTh poMBbIUIeHHOCTH. CTEKIIO, MIPUMEHEHHIO COETNHEHHH Pazmuarot cioco® u pe3ynbTaT MMOHUMaHUe
LIEMEHT, KepaMHKa. KpPEMHUS JleicTBUS oco0eHHOocCTeH
JeMoHCcTpanmu: Ilonyuam eo3mooicHocmo Ilo3HaBarenbHbIE: JKA3HU U TpyJia B




O06pa3sipl cTeKa, KepaMHUKH, Hayyumbscs: MporHo3upoBath | Bianmeror o0muM npuemMom YCIIOBUSIX
LeMeHTa XHUMHUYECKUE CBOWCTBA peleHus 3agad nH(pOpPMaTH3aLUU
BEILIECTB HA OCHOBE UX KommykaTuBHbIe: ob1ecTBa
CBOWCTB U CTPOCHUS JloroBapuBaioTcs 0 COBMECTHON
ACATCIIBHOCTHU IO PYKOBOACTBOM
YUUTENS
54, I[MpakTHyeckas padora 8.04 | Ilonyuenue, cobupanue u Hayuamcs: obpamathces ¢ PeryasituBHbIE: Ognajnenue
Ne6 ITonyuenue, pacrio3HaBaHue nabopaTopHBIM Ocy1ecTBISAIOT NOLIarOBBIN HaBBbIKAMHU IS
cobupanue u ra3oB 000py/IOBaHHEM H KOHTPOJIb IO PE3yIAbTATY MPAKTUIECKON
pacrio3HaBaHUC ra30B HarpeBaTcJIbHBIMU ACATCIBbHOCTU
npubopamu B cootBeTcTBUM ¢ | ITo3HaBaTeaIbHbIE:
IMpaBUJIaMU TEXHUKHU CTpOHT PEUCBOC BBICKA3bIBAHUC B
0e3011acHOCTH, OITUCHIBAThH YCTHOW M MUCBMEHHOH opme
XUMHYECKUH IKCIIepUMEHT ¢ | KoMMyKaTHBHBIE:
IIOMOIIIBIO A3BIKA XMMHU, Y4uuTEIBaIOT Ppa3HbIC MHCHUSA U
J€JIaTh BBIBOJBI 110 CTPEMATCA K KOOpANHAIINHN
pe3yJIbTaTaM 3KCIIEPUMEHTA. Pa3IMYHBIX TO3ULIUKA B
THonyuam 603moocHOCIb COTPYTHUYECTBE
HAyYumbCsl: OCO3HABATH
HEOOXOMMOCTh COOJIFOIEHUS
npaBuia b u OT mis
COXPaHEHHUsI CBOETO 3/10POBbs
U OKPY’KaIOIIUX
55. IToBTOpEHUE IO TEME 13.04 Hayuamca: o600matp PeryasituBHbIe: Beipaxator
«Hemerannb» 3HaHUS U IPEACTABIATh UX BHocsaT HEeoOxoanMbIe aJIeKBaTHOE
cXeM, TabJuLl, Ipe3eHTalui KOPPEKTHUBHI B A€iiCTBUE 1TOCTIE [IOHUMaHNe
€ro 3aBEpILICHUS Ha OCHOBE €ro IPUYMH yCIexa U
ydeTa CIIeTaHHbBIX OIMNO0K Heycrexa yaeOHOH
Ilo3naBaTenbHble: JeSITEIbHOCTH
CTposiT peueBOe BBICKa3bIBAHHE B
YCTHOH ¥ MUCEMEHHOH opme
KommykaruBHbIE:
Koppektupyrot aeiictBust
napTHepa
56. KonTpoabnas padora 15.04 | KoHTponb npenIMeTHBIX U Hayuamcsa: npumMeHATh PeryasiTuBHBIE: OCYIIECTBIISIOT [IpossisitoT
Ne3 o Teme MeTanpeaMETHBIX yUeOHBIX NOJTy4EHHbIE 3HAHUS U TMIOLIArOBBIA M UTOTOBBII OTBETCTBEHHOCTD

«HemeTamibny

nericreuil no teme «Hemeramwinny

chOopMUpOBaHHbBIE YMEHHS
IUISl pelIeHHs y4eOHBIX 3a/1a4

KOHTPOITb TIO PE3YNIBTATy
Ilo3naBarenbHbIE:

CTPOSIT PEUEBOE BHICKA3BIBAHUE B
YCTHOM ¥ MUCBMEHHOH (opme

3a pE3yJIbTaThl




KOMMyKaTI/IBHBIe: YUUTBIBAIOT
Pa3HBIC MHCHUS U CTPEMATHCA K
KOOpAWHAIWU pa3IMIHbIX
HO3I/IHPII>'I B COTPKYAHUYCCTBC

Tema 5. O60011eHMe 3HAHNI 0 XUMHUM 32 KYPC 0CHOBHOIM mKo0Jibl IlogroroBka k urorosoii arrecranuu ('NA) (124.)
57. [Tepuomuueckas 20.04 | Ilepuoauueckuii 3aKOH U Hayuamcs: 06001marth PeryasiTuBHbIe: [IposssiroT
cucrema /. M. IIepuonuueckas cucrema uHpOopMaIuio 1o TeMe B Buje | [ImaHUpyrOT CBOM IeliCTBUS B OTBETCTBEHHOCTH
MeHnpeneeBa u XUMHUYECKUX DJIEMEHTOB CXEM, BBIIOIHATH TECTOBBIE COOTBETCTBHH C ITOCTaBJICHHOM 3a pe3yabTaT
CTPOEHHE aTOMA. . . Menpeneesa. Ousndeckuii 3a/1aHUs 3a/1a4eil ¥ YCIOBUSIMHU €€
CMBICIT TIOPSIZIKOBOTO HOMeEpa peanuzanuu
3J7eMeHTa, HOMEPOB MepHosa 1 IMo3naBaTenbHbIE: CTABAT
TPYIIIIBL 1 GOPMYIUPYIOT TEeTH U
MpobJIEeMBI ypOKa; OCO3HAHHO U
IIPOU3BOJIBHO CTPOSIT B YCTHON U
MUCBbMEHHOM opme
KommynunkaruBHble:
Bnanenue MOHOJIOTHYECKOU U
Jasiornueckoit popmamu peun
58. Onekrpoorpunarenbioc | 22.04 | 3aKOHOMEPHOCTH Hayuamca :0600matpb PeryasituBHbIE:
Tb. CTEenIeHb OKHUCIIEHUS. M3MEHEHNUS CBOWCTB JIEMEHTOB M | MH(opMarmio 1o TeMe B Buze | Paznmmyaior cmocol u pe3ynbrar
CrpoeHue BellecTna. UX COEAMHEHUH B IIepuosax u CX€M, BBIIOJIHATh TECTOBYIO JIeHcTBUS
rpylmax B CBeTe IIpeJcTaBjiIeHuil o | padory, Ilo3naBaTenbHbIE:
CTPOEHHUH ATOMOB HJIEMEHTOB. Brnanerot oOuumM npruemMmom
3unauenue [lepuoguueckoro peleHus 3aaay
3aKOHA KommykaruBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JESTEIbHOCTH IO PYKOBOJICTBOM
YUHUTENs!
59. Knaccuduxarms 27.04 | Bunel xXuMu4eckux cBsizedd u TMIbl | Hayuamcs: 0600maTh PeryasituBHbIE:
XUMUYECKUX PEaKIUH. KPHUCTAJNINYECKUX PELICTOK. uHOpMaLuio 1o TeMe B BuAe | PasnmuuaroT crocob u pe3yibrart
CKOpOCTh XUMHUYECKUX B3anMocBs3b CTpOEHUSI U CBOMCTB | TaOJNMILIBI, BBIIONHATh JeCTBHS
peaKLuid. BEILIECTB TECTOBYIO paboTy ITo3HaBare/ibHbIE:
Brnagetor o6mmmmM preMom
peleHus 3a1a4
KommykaTuBHbIE:
KouTtponupyror neiicrBus
napHepa
60. Jucconmars 29.04 | Knaccudukarusi XUMUIECKHX Hayuamcs: 0600marpb PeryasiTuBHBIE:

QJICKTPOJIUTOB B

BOJHBIX paCcTBOpax.

peaKL{I/Iﬁ 110 pa3JInYHbIM
IIpHU3HAKaM (‘II/ICJ'IO 1 COCTaB

HH(bOpMaL[I/IIO 10 TEME B BHJIC
CXEM, BBIIIOJIHATH TCCTOBBLIC

Pazmmyarot cioco® u pe3ynbTaT
IEHCTBUS




HoHnHble ypaBHEHUS
peaKkuuu.

pearupyommx 1 00pa3yromxcs
BEIIECTB; HAJTMYNE TPAHUIIBI
pasnena ¢as;

TEMI0BOH 3P PEKT; N3MEHEHUE
CTETEHEN OKUCIICHUS aTOMOB;
UCIIONIb30BAHKE KaTaJIn3aTopa;
HalpaBJeHHE IPOTEKAHMS).

3aJaHus

ITo3naBareJbHBIC:

Braneror o6mumM npueMom
pelieHus 3agad
KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOMH
ACATCIILHOCTH IO PYKOBOACTBOM
YUHATETA

61. OKHCITUTENBHO- 4.05 CKOpOCTh XUMUYECKUX peakiuii u | Hayuamcs: 0000maTh PeryasiTuBHbIe: Nmerot nenoctHOE
BOCCTaHOBHUTEIIBHEIC (hakTOpbI, BIUIONINE HAa Hee uHpOpMaIHIo 1o TeMe B BHAE | PasnuuaroT cnoco0 u pe3ynbTart MHUPOBO33pEHUE,
peaKkuuu. CXEM, BBIIIOJIHATH TECTOBYIO JIEUCTBHUS COOTBETCTBYIOLI[EE

paboty Io3naBaTenbHbIe: COBPEMEHHOMY
Brianeror o6mmM npueMom YPOBHIO Pa3BUTHS
peleHus 3aaa4d HayKH
KomMmykaTuBHbBIE:
Kontponupytot nelictBus
napTHepa

62. Heoprannueckue 6.05 IIpocThie U CIIOKHBIE BEIIECTBA. Hayuwamcsa: 0600mats [IposBisiroT
BEIIIECTBA, UX Meranisl ¥ HEMETaJIbl , COCTaB, WH(POPMAITHIO 10 TEME B BHJIC JIOOpoXKeNnaTeIbHOC
HOMEHKJIATypa U KIaccupuKarys CXEM, BBIIOIHATH TECTOBYIO Th,0T3bIBUMBOCTb,
KJTaccupuKaIus. paboty KaK TTOHNMAaHHe

YyBCTB

63. XapakTepHbIe 11.05 | Obmme xuMU4IeCKre CBOHCTBA Hayuamcs: 06061math PeryasituBHbIE: JPYTUXIIIOJIEH 1
XUMUYECKUE CBOWCTBA OKCHUJIOB ¥ THJIPOKCHJIOB nHpopmaryio no reMe B Bujae | Pasmugaror cnocod u pesynabraT COTIEpPEeKUBAHNE M
HEOPTraHHYECKUX (ocHOBaHWMIA, KUCTIOT, aM(OTEPHBIX | CXEM, BBIOIHATH TECTOBYIO JIEUCTBUS
BEIIECTB. THAPOKCUIOB), conn B cBete TOJ] | pabory Ilo3naBarejibHBIE:

Bameror obmuM mpuemMom
peleHus 3aaaq
KommykaruBHbIe:
KonTtponupyror ngeiictBus
napTHepa

64. ['enerndeckre psibl 13.05 | I'enernueckue psasl MeTaia, Hayuamcs: 0600marts PeryasituBHbIE:

MeTaiia, HeMeTaa u HEMeTaJlla ¥ MepeXoHOTr0 WHpOPMAITHIO IT0 TeMe B BHJC | PasnuuaroT crnocod u pe3ysabTat
MEPEXOTHOTO MeTallIa Meraia CXEM, BBIMOIHATH TECTOBYIO JICHCTBUS
paboty Io3naBaTenbHbIE:

Braneror o6muM npueMom
peleHus 3aaay
KommykaTuBHbIE:
KouTtponupyror ngeiictBus
napTHepa




65.

TpeHuHr-TecTUpOBaHUE
no Bapuantam [TA
MIPOIUTBIX JIET U
JIEMOBEPCUU

18.05

TpeHuHr-TeCTUpOBaHUE 110
BapuantaMm [ 1A mponuisix et u
ZEMOBEPCHH

PeryasTuBHbIe:

PaznmnuaroT cioco6 u pe3yibTat

JIeUCTBUS

Ilo3HaBare/bHBIC:

Braneror o6mmm npueMom

pelieHus 3aaa4

KomMmykaTuBHbIe:
KonTponupytot neficteus

napTHepa

66.

KonTpoabnas padora
Ne4 Pemenue TNA

20.05

TecTupoBaHHEe 110 BapUaHTaM
I'MA nemoBepcuu

Hayuamca: npuMeHATh
NOJTy4dCHHbBIC 3HAHUS 1
c(hOpMHUPOBAaHHBIC YMEHUS
JUISL pellieHnst y4eOHBIX 3a1a4

PeryasiTuBHBIE: OCYIIECTBIISIOT
MONIATOBBI ¥ UTOTOBBLIN
KOHTPOJIb TI0 PE3YIbTATy
Ilo3HaBaTeabHBIE:

CTPOSIT PEUEBOEC BHICKA3BIBAHUE B
YCTHOW ¥ MTUCBMEHHOM hopMme
KommykaTuBHBIE:
DopMyIHpYyIOT COOCTBEHHOE
MHEHHUE U TTO3HUIUIIO0

BeIpaxaror
aJleKBaTHOE
MOHMMaHHE
NPUYUH ycIexa u
Heycrexa yueOHOH
JeATEIbHOCTH

67 - 68

Pezepn

25.05
27.05
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