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PABOYAS ITPOTPAMMA 110 XUMHUU 9 KJL I1O ®I'OC ( k yueonuky O.C. I'abpuensina)

IHosicHuTeTLHASA 3aANMUCKA

Pabouast mporpamMma 1mo XMMHH [Tt OCHOBHOM IIKOJIBI COCTaBJICHA HA OCHOBe DyHIaMEHTAIBHOTO SApa COACPIKAHUS 00IIEro
oOpasoBanus u TpeOoBaHM K pe3yJibTaTaM OCHOBHOTO OOMIEro 00pa30BaHus, NPEACTaBICHHbBIX B DenepaabHbIM
rOCyIapCTBEHHOM 00pPa30BaTEIbHOM CTaHIapTe 001Iero 00pa3oBaHus BTOPOTrO MOKOJICHUs. B Hel y4UTHIBAIOTCS OCHOBHBIC HIICH
TTOJTO’KEHHSI TIPOTPAMMBI Pa3BUTHS U (DOPMHUPOBAHUS YHHUBEPCATBHBIX YI€OHBIX ISHCTBHM I OCHOBHOTO 00IIEero 00pasoBaHus.

XuMus, KaKk OJTHA U3 OCHOBOIIOJIATAIOIIHNX 001aCTe €CTEeCTBO3HAHMS, ABJIICTCS HEOTHEMIIEMOM YacThIO 00pa30BaHUS NTKOJHHUKOB.
Kasxpiii 4enoBeK JKMBET B MUPE BEIIECTB, IIOATOMY OH JOJIKEH UMETh OCHOBBI (DYHIAMEHTATBHBIX 3HAHUH 110 XUMHH (XUMHUIECKas
CHUMBOJIMKA, XUMHYECKHE MOHATHS, ()aKThl, OCHOBHBIC 3aKOHBI M TEOPHH ), TO3BOJIFOIINE BHIPAOOTATH MIPEACTABIICHHAS O COCTABE
BEIIECTB, UX CTPOCHHH, TTPEBPAIICHHAX, MPAKTHIECKOM HCITOJIb30BAHUH, a TAKXKE 00 OMACHOCTH, KOTOPYIO OHHA MOTYT
npeacTasiaTh. M3ydas xumuto, yyamuecs y3HaIOT O MAaTEPUATBHOM €IMHCTBE BCEX BELIECTB OKPY’KAIOIIEro MUPA,
00yCIIOBJIEHHOCTH CBOMCTB BEHIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH M MPEACKA3YEMOCTH XUMHUUYECKHX SBICHHM.
H3ydeHune cBOMCTB BEMIECTB M MIX NIPEBPANICHUN CITIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBINUICHHS, a TIPaKTHIecKas padora ¢
BemecTBaMu (JTa0OPaTOPHBIE OIBITHI) - TPYAOTIOOUIO, AKKYPAaTHOCTH M cOOpaHHOCTH. Ha mpumepe XxumMumn ydamuecs moyqaroT
MPEICTABIICHUS O METOJaX IMO3HAHMSA, XapaKTEPHBIX [T €CTECTBEHHBIX HAYK (3KCTIEPUMEHTATEHOM M TEOPETHIECKOM ).

PaGouas nporpamma y4eGHoOro Kypca mo xumuu i 9 knacca paspaborana va ociose ®I'OC Broporo noxosienns, Ha 0aze
MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHus Mo XUMuK | aBTopckoi mporpammbl O.C. ['abpuensna, A.B.Kymiosoii [lporpamma
OCHOBHOTO 00miero obpaszoBanwms mo xumuu. 3-9 knaccel. M: [lpoda, 2012r.

JlanHasi mporpaMMa KOHKPETH3UPYET COJIEpIKaHue CTaHAapTa, JaéT pacnpeIeieHrue yaeOHBIX 9acoB 0 pas/ieiaM Kypca,
TTOCJICIOBATEIBHOCTh U3YYCHHS TEM M PA3JIEJIOB C yIETOM MEXIPEIMETHBIX U MTPEAMETHBIX CBSA3EH, JTOTHKH y4eOHOTO TIporecca,
BO3PACTHBIX 0COOeHHOCTEM yuamuxcs. [[porpamma paccuntana Ha 68 wacoB (2 Waca B HEJENIO), HA MPA3THAKH BhITaaeT 1
gac ( 09.05), koTopeiii OyaeT KOMIICHCHPOBATHCS 3a CUET PE3CPBHBIX YacoB. TakuM 00pa3om, 3a roj 1Mo TwiaHy 67 4acos.
Lenu n3yuenns xumMum B 9 Knacce:

* OCBOEHHE BAKHEUIIINX 3HAHUMN 06 OCHOBHBIX IMTOHATHAX H 3aKOHAX XUMHHA, XUMUIECKOU CHUMBOJIUKC,



* OBJIQJICHUE YMCHUAMHM HAOIIOIATh XUMUYCCKHUE ABJICHUS, MPOBOAUTh XUMHUICCKUNM YKCIICPUMEHT, IPOU3BOIUTH PACUYCTHI HA
OCHOBE XUMHUYECKHX (JOPMYJT BEHICCTB M YPABHCHUM XUMHUCCKHUX PEAKIIH;

* Pa3BHUTHE NIO3HABATEILHBIX HHTEPECOB U MHTEILICKTYAJIbHBIX CLIOCOOHOCTEH B TIPOIIECCE MPOBEACHUS XUMUIECKOTO
IKCIICPUMEHTA, CAMOCTOSITEIIBHOTO MPHUOOPETCHUS 3HAHUH B COOTBETCTBUAM C BOSHUKAIONIUMH >KU3HEHHBIMH TTOTPEOHOCTIMHU;

* BOCITUTAHWE OTHOIICHUS K XUMHH KaK K OJTHOMY U3 ()YHIAMCHTATbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U JJICMCHTY
00IIeYeTIOBEYECKOU KYIbTYPHI;

* IPUMECHECHHE TIOJTyYCHHBIX 3HAHUHM M YMEHHUH 1Jis1 0€30MaCHOTO UCITOJIb30BAHMS BEIICCTB U MATCPHATIOB B OBITY, CEIECKOM
XO3SMCTBE U HA MPOU3BOJICTBE, PEIICHMS MMPAKTHUSCKUX 3a0a4 B MOBCEAHCBHOMW JKM3HH, ITPEIYIPESIKICHUS SIBJICHHUM, HAHOCAIIINX
BPE/ 3/I0POBBIO YEIOBEKA M OKPYIKalOIIen cpee.

3angaum:

1. CdopmupoBaTh 3HaHHE OCHOBHBIX MTOHATHN M 3aKOHOB XUMHUH
2. BocrnuThiBaTh OOIMIEYEIOBEUYECKYIO KYJIBTYPY

3. Yuure HaOMOAaTh, IPUMEHSATH MOJYYCHHBIC 3HAHUS HA MPAKTHKE

JIM9HOCTHBIME PE3yIbTATAMM U3YUYCHHS MIPEAMETA « XUMUS» B 9 Ki1acce ABJSIOTCS CISAYIOMINE YMEHHUS

* OCO3HABATH CIMHCTBO U IIEJIOCTHOCTh OKPY3KAIONIETO MHAPA, BO3MOKHOCTH €r0 IMO3HABAEMOCTH U OOBICHUMOCTH HA OCHOBE
JIOCTYXKEHUHN HAYKU;

* IOCTCTICHHO BHICTPAMBATH COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PCHHE: OCO3HABATH MOTPEOHOCTH U TOTOBHOCTD K
camM0o00pa30BaAHUIO, B TOM YHCIIC U B PAMKAX CAMOCTOSATEIHHON ACATEILHOCTH BHE MIKOJIBI; OLICHUBATH KU3HCHHBIC CUTYAIIAH C
TOYKH 3peHHs 0€30MacHOr0 00pasa KU3HU M COXPAHESHUS 310POBbS;

* OLICHUBATDH YKOJIOTHICCKUN PUCK B3AUMOOTHONICHHUMA Y€JIOBEKA U ITPUPOIBI,

* (hOPMUPOBATH IKOJOTHICCKOE MBIIUICHHE. YMEHHUE OLICHUBATH CBOKO IS TEIIBHOCTh M MTOCTYTIKK APYTUX JFOACH C TOUKH 3PCHHUS
COXPAHEHUSI OKPY>KAIOIICH CPeIbl - FapaHTa >KU3HH U OJIaromoydus JIo e Ha 3emiie.

MeTranpeaMeTHBIMU Pe3yJIbTaTaMU U3YISHHS Kypca « XUMUM) SBISETCS (JOPMHUPOBAHUE YHUBEPCATBHBIX YI€OHBIX AEHCTBHIH
(YV]1). PeryasituBabie YY1
* CAMOCTOSATENILHO OOHAPYKHUBATH M (POPMYIHPOBATH YUSOHYIO MPOOJIEMY, ONIPEACIIATh 1IEb Y4eOHOM ACITCIHHOCTH;



* BBIJIBUTaTh BEPCUU PEIICHUS TIPOOIEMBI, 0CO3HABATH KOHEYHBIA PE3YJIbTAT, BRIOMPATh U3 TIPEII0KEHHBIX W UCKATh
CaMOCTOATEIBHO CPEICTBA TOCTHKEHUS ETH;

* COCTaBJIATH (MHIMBUIYATHHO WJIU B TPYMIIE) IIaH PENICHUS TPOOJIEMBI;

* paboTas 1o TUTaHy, CBEPITh CBOM IEUCTBHSA C LEIBIO U, IPH HEOOXOMMMOCTH, UCIIPABIIATH OIMTUOKHA CAMOCTOATEIHHO,
* B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIHHO BEIPAOOTAHHBIE KPUTEPUH OLICHKH.

[lIkonbHBIE:

» OOHapyxuBacT ¥ GOPMYTUPYET YUSOHYIO TTPOOJIEMY IO PYKOBOJICTBOM YUUTEJIS.

o CTaBUT 11e/1b ACATEILHOCTHA HA OCHOBE MTOCTABJICHHOM ITPOOJIEMBI M MPeTaracT HECKOIbKO CIIOCOO0B €€ TOCTHKCHHS .

» CaMOCTOATENIbHO aHAJTM3UPYET YCIOBHUSA JOCTHKCHUS 1ISJIM Ha OCHOBE y4€Ta BBIICICHHBIX YUYUTEIICM OPUCHTHUPOB ICUCTBHUSA B
HOBOM y4eOHOM MaTepHaie.

o [InanupyeT pecypchl A JOCTHKEHUS ICITH.

» HaspiBaeT TpyAHOCTH, C KOTOPHIMHU CTOJIKHYJICS ITPH PEIICHHUH 3aJ1a4H, M NpejlaracT My TH WX NPEOoa0JICHHs/ n30eraHus B
JalbHEUIEN NeATEIbHOCTH.

» HaspiBaeT TpyAHOCTH, C KOTOPHIMH CTOJIKHYJICS NIPH PEIICHUM 3aa4M, U MpeyiaracT MyTH UX MPEoA0eHHs/ n30eraHus B
JalbHEUIEN NeATEIbHOCTH.

BpInyCKHUK MOJYYUT BO3MOXKHOCTh HAYYUTHCS:

* CAMOCTOSATENIbHO CTABUTH HOBBIC yIESOHBIC LIEJTA U 3aJa4H.

» CaMOCTOATETFHO CTPOUTH JKU3HEHHBIE TUIAHBI BO BPEMEHHOMN NIEPCTIEKTHBE.

* [IpY IJTAHUPOBAHUM JOCTHXKEHHUA LIEJIEW CAMOCTOSITENBHO U AACKBATHO YUUTHIBATh YCIOBHUA U CPEACTBA UX JOCTUKECHUA.

* BBIICIIATH ATBTEPHATHBHBIE CITIOCOOBI TOCTHIKCHHUS [IEJTH U BRIOMpaTh Hanboee 3 PeKTUBHBIN CIIOCO0.

* QICKBATHO OIICHWBATH CBOM BO3MOKHOCTH JOCTHKEHHS LIETH ONPEACIEHHOM CITOKHOCTH B Pa3IMIHBIX cepax caMOCTOS TETEHOU
JIEATEIIbHOCTH.

IloznaBarensabIC Y Y /1:
* aHAJTM3UPOBATH, CPABHUBATH, KJIACCU(PHUIIMPOBATH U 0000maTh (PAKTHI U sBJICHUSA. BHISBIATh NPHUYHUHBI U CICACTBUA MPOCTHIX
SIBJICHUM.



* OCYHIECTBJIATh CPABHEHHE, KIIACCU(IUKAIIUIO, CAMOCTOSTEIHHO BRIOMPAst OCHOBAHUSA U KPUTEPHH JUTA YKa3aHHBIX JIOTHIECKUX
oTIepalii;

* CTPOUTH JIOTHYECKOE PACCYKACHHUE, BKITFOYAIOIIEE YCTAHOBICHHE IPUINHHO- CIISICTBEHHBIX CBA3CH.

* CO3/1aBaTh CXEMATUICCKHAE MOJICITH C BHIICIICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK O0BEKTA.

* COCTaBJIAITH TE3UCHI, PA3TMIHBIC BUJIBI IJTAHOB (TIPOCTHIX, CJIOKHBIX H T.I1.).

* MpeoOpa3oBbIBATH MH(OPMALIMIO U3 OJTHOT'O BHIA B APYTOM (TaOIUILy B TEKCT | 1p).

* YMETH ONPECNIATh BO3MOKHBIE HCTOYHUKH HEOOXOAUMBIX CBEACHHH, MPOU3BOAUTH MOWCK MH(POPMALIMH, AHATH3UPOBATH U
OLIEHUBATH €€ TOCTOBEPHOCTb.

[IIxonbHBIE:

* OCYIIECTBIIACT PACHIUPSHHBIN MTOUCK MHPOPMAITMH C UCTIOJIB30BAHUEM PeCypcoB OMONMHOTEK U MHTepHeTa.

» CumrtbhiBacT HH(OPMALIHIO, PEICTABICHHYIO C MCIOIb30BAHUEM PaHEe HEM3BECTHBIX 3HAKOB (CHMBOJIOB) TIPH HATHYHH
WCTOYHHUKA, COACPIKAIIETO UX TOJIKOBAHHE.

» Co3maeT MOJCIIM M CXEMBI JIJIS PEIICHUS 3a/1a4.

* [lepeBOaUT CIIOKHYIO IO COCTaBY MH(OPMAITHIO M3 TPaPUUIECKOr0 WM CUMBOJIBHOTO MPEACTABICHUS B TCKCT U HA00OPOT.

* YCcTaHaBIMBACT B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHM, SBICHUM, TTPOIICCCOB.

* Y4acTByeT B MPOSKTHO-MCCIICIOBATEIIBCKON IS TCIIBHOCTH.

o [IpoBoauT HAOFOACHUE Y PKCIICPUMEHT 1101 PyKOBOJACTBOM YUHUTEIIA.

» OcyniecTBiseT BIOOP HanOoee 3(hPEeKTUBHBIX CIIOCOOOB PEIICHHS 3a/1a49 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH.

+ JlaeT onpeAeI€HUE TIOHATUSIM.

* YcTaHaBIMBACT MPUYHUHHO-CIICACTBEHHBIC CBSI3H.

» O600IMmaeT MOHATHS — OCYIIECTBIISICT JIOTHISCKYIO OMEPAIMIO TIEPEX0/1a OT BUAOBBIX MPU3HAKOB K POIOBOMY MOHSITHIO, OT
MOHATHSA C MEHBIIUM 00BEMOM K MOHATHIO C OOJIBIITHUM 00BEMOM.

» Ocy1IeCcTBIsSET CPAaBHCHHUE, CEPHUAITMIO U KITACCU(DHUKAITHIO, CAMOCTOATEIIBHO BHIOUPAs OCHOBAHMS M KPUTEPHUH T YKa3aHHBIX
JIOTMYECKUX OMEPALUH.

- CTpouTh Ki1acCU(PHUKAIIIO HA OCHOBE TMXOTOMHUYECKOTO JeJICHUs (Ha OCHOBE OTPHLIAHWA ).
- CtpouTh NOTHYECKOE PACCyKACHUE, BKIFOYAIOIIEE YCTAHOBIICHUE IPUIWHHO- CIIEICTBEHHBIX CBA3CH.
- OOBSACHSAET ABJICHHS, POLIECCHI, CBA3W M OTHOIICHWS, BBISBISIEMbIE B XOA€ UCCIICIOBAHMS.



- OOBSACHSAET ABJICHHS, POLIECCHI, CBA3W M OTHOIICHWS, BBISBISIEMbIE B XOA€ UCCIICIOBAHMS.

- 3HaeT OCHOBBI O3HAKOMHUTEIHHOTO YTEHUS.

- 3HaeT OCHOBHI YCBAWBAIOLIETO YTCHMS.

- YMeeT CTpYKTYypHUPOBaTh TEKCTHI (BBIICISAET TJIABHOE M BTOPOCTENICHHOE, TJIABHYIO HIICIO TEKCTAa, BHICTPAUBACT
MTOCJIEIOBATEIBHOCTH OMMUCHIBAEMBIX COOBITHH )

» CTaBuTh TIPOOIIEMY, APTyMEHTHPOBATH €€ aKTyaTbHOCTb.

» CaMOCTOATENFHO MTPOBOAUTH UCCIIEOBAHUE HA OCHOBE MPUMEHEHHS METOI0B HAOIFOACHUS M SKCIICPUMEHTA,

KommyHnukatusubie Y'Y /1

CaMOoCTOATETFHO OPTaHU30BBIBATH Y4eOHOE B3aUMOJICUCTBHE B TPYIINe (ONpeaesaiTh OOIIHNE LETH, PACITPEIEIATh POJIH,
JOTOBAPHUBATHCS APYT ¢ ApyroM u T.4.). lHkoabHbIe:

+ Co0nro1aeT HOPMBI Iy OJIMIHOM PEYH M PETVIAMEHT B MOHOJIOTE M TUCKYCCHH.

* [Tonb3yeTcst aA€KBATHBIMU PEYEBBIMU KITHIIE B MOHOJIOTE (ITyOJUYHOM BBICTYTUICHHH ), THATIOTE, JUCKYCCHH.

» ®opMmynupyeT COOCTBEHHOE MHEHHUE M TIO3UIHIO, ApTYMEHTHPYET HX.

» KoopauHHpyeT CBOIO MO3UIHIO C MO3UIUSIMHU MTAPTHEPOB B COTPYTHHIECTBE TIPH BHIPAOOTKE OOIIETO.

* YCTaHABIIMBACT M CPABHUBAET PA3HBIE TOYKH 3PEHUS, TIPEIKIE YeM MPUHUMATDH PEIICHUS U JeJIaTh BHIOOP.

» CIiOpUT M OTCTAaWBAET CBOIO MO3HIIMIO HE BPAXKACOHBIM /Il OIIIOHEHTOB 00pa3oM.

» OcymecTBIsSeT B3aMMHBIM KOHTPOJIb M OKA3bIBAET B COTPYTHHYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIb.

» OpraHv3oBHIBACT U TUTAHUPYET YIE€OHOE COTPYTHHIESCTBO C YIUTEIIEM U CBEPCTHUKAMH, OITPEIEIIATh e U (PyHKIIHA
Y4aCTHHUKOB, CLIOCOOBI B3aUMOACUCTBHSA;, INTAHUPOBATH OOIITUE CITOCOOBI PAOOTHI.

* YMeeT paboTaTh B TPYIIIE - yCTAaHABIUBACT pabourie oTHOMmEHHs, YP(PEKTUBHO COTPYTHHUYAET B CIIOCOOCTBYET ITPOIyKTUBHON
KOOTICPALIMH; HHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOAYKTHBHOE B3AaUMOACHUCTBUE CO CBEPCTHUKAMH U B3POCITBIMHU.
* YYuTHIBaTh pa3HbIE MHEHUS U UHTEPECH B OOOCHOBBIBATH COOCTBEHHYIO MTO3HIIHIO.

OcHoBHO# Gopmoii opraHu3anu Y4eOHOT0 MPOLEcca sBIICTCS KIACCHO-ypOUYHAs CHCTeMa. B kadecTBe JOMOHATEIBHBIX (hOpM
opraHu3aryy 00pazoBaTEIHFHOTO MPOIECCa MCTIOIB3YETCS CUCTEMA KOHCYIIBTAIIMOHHOM TTOUICPIKKA, HHANBUIYATbHBIX 3aHATHH,
camoCTosITebHAs paboTa y9aIMXCs ¢ UCTIOJIb30BAHMEM COBPEMEHHBIX MH() OPMAITHOHHBIX TEXHOJIOTHH.

[TpeoGamarormei popmMor KOHTPOJISA BBICTYIIAOT MMChMEHHBIN (CAMOCTOSATEIbHBIE M KOHTPOJbHBIE PA0OTHI) M YCTHBINM OMPOC
(cobecemoBaHue), TECTUPOBAHKE.



OcHoBHOE coepKaHHEe Kypca

Beenenue. O0mas xapakTepucTHKAa XUMHUYECKHUX 3JIEMEHTOB U XumMuueckux peakuuii. Ilepuoanueckuii 3aKoH u
Ilepuoanueckas cucrema

xumu4yeckux jiemenToB /I. U. Menaeneea (124)

XapakTepuCcTUKa 3JIEMEHTA MO €ro mnojoxeHuto B llepuommueckod cucteme xumudeckux sieMmeHToB J[. M. MeHnneneesa.
CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUW U COJICH B CBET€ TEOPUM IJIECKTPOJUTHUYECKOW JUCCOLMALMM W OKHUCJICHUS-
BoccTaHoBycHus. [loHATHE O TmepexomHbiX ameMeHTaX. Am@orepHOocTh. ['eHeTHUeCKHWit psAx TEPEXOJAHOTO JIIEMEHTA.
[lepnonndeckuii 3akoH u lleproanmueckas cuctemMa xumudeckux 3yeMeHTOB J[. M. Menaeneepa. Xumudeckas OpraHu3anys
KUBOW M HEKMBOW Mpuposibl. XUMUYECKHI COCTaB Spa, MAHTUU U 3€MHOW KOPbI. XUMHUUECKUE SJIEMEHTHI B KJIETKAX JKUBBIX
opranm3MoB. Makpo- u MHKpodJIeMeHThl. OO0O00IIeHHE CBEACHUNM O XUMHUCCKHX peakmusax. Knaccudukamms XuMHYECKHX
peaknuii MO Pa3IUYHBIM TPHU3HAKAM. «YHCJIO0 M COCTAaB PEArHPYIONMX W OOpa3yIOIMUXCS BEIIECTBY», «TEIIOBOH 3hdexTy,
«HATMpPABJICHUE», «W3MEHEHWE CTETMECHEH OKHUCIICHHWS 5SJIEMECHTOB, OOpa3ylomUuX pearupyromune BemecTBay, «dazay,
«HUCMOJIb30BAHUE KaTaju3zaTopay. [IoHATHE O CKOPOCTH XUMHUYECKOH peakiuu. MaKkTopkl, BIAUSAIOIIME HA CKOPOCTh XUMHUUECKUX
peakiuii. Karanuzaropsl u katain3. MTHruOUTOpbl. AHTHOKCHUAHTHI.

JdeMoHCcTpanun.

Pazauunsie dopmbr Tabmumer J[. Y. MenneneeBa. Moaenu atoMoB aneMeHTOB 1—3-r0 nepromoB. Mojiens CTpOSHHS 36MHOTO
mapa (TormepeyHslid pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMK OT TMPHUPOABI PEarupyrommX BEMECTB. 3aBUCHMOCTD

CKOPOCTH XMMHUYECKON PEAKIMU OT KOHUEHTPALMKM PEArupyOIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEeakiuu OT



TJIOMIAN COMPUKOCHOBEHHUSI PEArupyIOMMUX BEIMICCTB («KUTAIMAN CIIOH»). 3aBUCHMOCTh CKOPOCTH XUMWYECKOH PEaKIuu OT
TEMIICPaTypPhl PEAaruPYIONIUX BEMIECTB. | OMOTEHHBIN U TeTEPOreHHBIN KaTanmn3bl. DepMeHTaTUBHBIN KaTanm3. Marnbuposanue.
JlaGopaTopHbIe ONbITHI.

1. Tlomydenune THUAPOKCHIA NMHKA W WCCICIOBAHWE €T0 CBOWCTB. 2. Mopenupoanue moctpoeHus [lepuomnueckoit crucTeMbl
xummudeckux daementoB J[. M. Menneneesa. 3. 3aMemenne xene3oM Meau B pactsope cyibdara menu (I1). 4. 3aBucuMocTh
CKOPOCTH XHMHUYECKOW PEAKIIMH OT PHUPOJIBI PEAarupyroNuX BEIECTB Ha TPUMEPE B3aUMOACHCTBHUS KACIOT C META/UTAMHU.

5. 3aBUCHMOCTBH CKOPOCTH XUMHUYECKOH PEaKIMK OT KOHIIEHTPAITMN PEAarupPyIOINX BEIECTB HA TPUMEPE B3aUMOICHCTBHUS IMHKA
C COJIAHOM KMCJIOTOW Pa3IMYHOM KOHLIEHTPALMH.

6. 3aBHCHMOCTHh CKOPOCTH XUMHYECKON PEaKIuy OT IIONIAA CONMPUKOCHOBEHHS PEarupyronux BemecTs. 7. MoaenupoBanne
KKHUTIAIIETO CIIos». 8. 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEAKIUH OT TEMIEPaTyphl PEarupylolux BEIIECTB Ha MPUMEPE
B3aumoelicteusa okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3nuuHON Temmeparypbl. 9. Pasnoxkenune mepokcuaa
BOJOPOIA C MOMOTIBI0 oKkcraa mapraniia (IV) u karanaszsl. 10. OOHapyskeHHe KaTajga3bl B HEKOTOPHIX MHUIIEBRIX Mpoaykrax. 11.
Nurnbuposanne B3anMOACHCTBHUS KUCIIOT C METAJITIAMHU YPOTPOTTHHOM.

IIpeameTHbIe pe3yabTaThI 00yUeHUsI

Yyammics a0JKeH yMens:

WCIIOJIB30BATh TPH XapPaKTEPUCTHKE TPEBPAIICHUN BEIICCTB TMOHATHA. «XAMHYECKAs PEAKIUA», «PEAKIUHA COCTUHEHU,
«pEeaKIMM PA3NIOKCHUSN», «PEAKIMA OOMEHAY, «PEaKIMU 3aMCIIECHUA», «PEaKIMN HEUTpATU3alum», «IK30TCPMHUCCKHE

PCaAKIIHUHY, OHIOTCPMHUUYCCKHUC pPCaKouu, ((O6paTI/IMI>Ie PCaAKIIHUHY, ((HeO6paTI/IMI>Ie PCaAKIIHUHY, «OKHCJIUTCIIBHO -



BOCCTAHOBHUTEIIPHBIE  PEAKIIUN», «TOMOTCHHBIC PEAKIUU», «TETCPOTCHHBIE PEAKIUNY, «KATATATHUECKAC PEAKITUN,
«HECKATATUTHYECKUE PEAKIIAIY, KTETUTOBOHM 3((DEKT XUMUIECKON PEAKITHIY, CKOPOCTh XUMHUYECKON PEaKITUN), «KaTaInu3aTopy,
XapaKTepHU30BaTh XUMHUYECCKUE SJIEMEHTH |1—3-ro meproaoB mo ux mojoxkeHuto B [lepuomamueckoil cucTeMe XHMHUYECKHX
anemeHToB J[. . Menaeneesa: XuMudecKuii 3HaK, MOPSAAKOBBIN HOMED, TIEPHOJI, TPYNTIA, IOATPYITA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpPOCHHME aToMa (3apsAl fAapa, YUCIO MPOTOHOB W HEHUTPOHOB B sAape, 00IIee YHMCIO 3JIEKTPOHOB, pPaCHpeeICHHE
ANIEKTPOHOB TI0 JIEKTPOHHBIM CJIOAM, TTPOCTOE BEIIECTBO, (hOpMyJia, Ha3BAaHUE W THUIT BBICIIICTO OKCHA W THIPOKCHAA, JIETYUETO
BOJOPOJHOTO COSAMHEHUS (/711 HEMETAIIOB));

XapaKTepHu30BaTh OOMME XWMHYECKHE CBOHCTBA aM(OTEPHBIX OKCHAOB W THAPOKCHIOB, MPHUBOIUTH TPHUMEPHI PEAKITHH,
MOATBEPKAAIONTUX XUMAYECKAE CBOMCTBA aM(OTEPHBIX OKCHIOB ¥ THAPOKCHIOB;

JaBaTh XaPaKTEPUCTHKY XUMHWUYECKUX PEAKIMHA MO YUCITY W COCTaBY HWCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIMH; TETUIOBOMY
ahdexTy; HaMpaBIECHUIO MPOTEKAHWUA PEAKIMK, W3MEHCHHUIO CTETCHEW OKHUCIEHWUS DJEMEHTOB, arperaTHOMY COCTOSHHIO
WCXOJIHBIX BEIECTB; YIACTHIO KaTajnu3aTopa;

OOBSACHATh W IPUBOJUTH MPUMEPHI BIUSAHUAS HEKOTOPHIX (haKTOPOB (MMPUPOJIAa PEarupyIoOmnX BEMIECTB, KOHIICHTPAIINS BEIICCTB,
JaBJICHUE, TEMIIEpaTypa, KaTaju3aTrop, MOBEPXHOCTh COMPHKOCHOBEHHS PEArdpyOIIUX BEIIECTB) HA CKOPOCTh XUMHUYECKUX
peaKkuuii,

HaOIOAATh W ONMCHIBATh YPABHEHUS PEAKITUN MEXKIY BEIIECTBAMHU C TMTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO) A3bIKA U

A3bIKA XUMHWH,



MTPOBOJUTH OIBITHI, TIOATBEPKIAAIONINE XUMUUYECKAE CBOMCTBA aM(OTEPHBIX OKCHIIOB M THAPOKCHIOB, 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaknuy OT PA3TUYHBIX (PaKkTOpoB (MpHpPOAA PEArupyrOMMX BEMISCTB, KOHIICHTPAIMA BEIIECTB, IaBJICHUC,

TEeMIIepaTypa, KaTajau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHS PEarHPYIOMIAX BEIIECTB).

MeTanpeaMeTHbIe pe3yJabTaThl 00y4eHu s

Yyammics a0JKeH yMens:

ONMpENENATh LENb YYEOHOW NEATEbHOCTH C IMOMOINBIO YUYUTENS M CaMOCTOATENBHO, MCKaTh CPEACTBA €€ OCYLIECTBIICHMS,
paboTas Mo IMJIaHy, CBEPATh CBOM JACUCTBUS C LIEJIBIO M MPU HEOOXOAMMOCTH MCHPABIATH OMIMOKK C MOMOIIBIK) YUUTENA U
CaMOCTOATENBHO;

COCTAaBJIATh AHHOTALIMIO TEKCTA,

CO3/1aBaThb MOJEIM C BBIJICJICHUEM CYIICCTBCHHBIX XAPAKTEPUCTHK OOBEKTa M NPEACTABJICHUEM HUX B MPOCTPAHCTBEHHO-
rpaduuecKoi Wi 3HAKOBO-CUMBOJIMYECKOH (hopMme;

OTIPENENATh BUABI KiTaCCH(PUKAITNT (€CTECTBEHHYIO W UCKYCCTBEHHYIO);

OCYLIECTBJIATh NPAMOE AEAYKTUBHOE TOKA3aTENbCTBO.

Tema 1. Metananl (214)

[Tonoxenne wmeraymioB B llepumoamdeckoit cucreme xummueckux osnemeHtoB [ WM. Mengeneesa. Meraimnueckas
KPUCTAJUTMYECKAsT PEIIeTKa W METATHYecKas XuMudeckas cBsa3b. OOmme ¢usnueckne cBoicTBa MeTauioB. CIUTaBbl, WX

CBOMCTBA M 3HAQUCHUE. XHMHUUCCKHE CBOMCTBA METAJIJIOB Kak BOCCTaHOBHTeHefI, d TaKXKC B CBCTC HX IIOJIOXKCHHA B



ANEKTPOXUMHUYECKOM Py HanpsikeHud MeTamuioB. Koppo3us metaioB u cnocoObl 00pbObI ¢ Hel. Metaiisl B pupoae. O0iue
Croco0bl UX MOJYUYEHUH.

OO0mas xapakTepuCTHKA HIEJOYHBIX MeTaI0B. Metamibl B ipupoae. O0ume cnocodsl ux nojydeHus. CTpoeHUE aTOMOB.
[[lemounpie MeTaUTBI — MPOCTHIC BEIMIECTBA. BaykKHEHITHE COCTMHECHHS MICTOYHBIX METAINIOB — OKCHIBI, THUAPOKCHIBI U COJIH
(x71opubl, KapOOHATHI, CYJIb(ATHI, HUTPATHI), UX CBOMCTBA M PUMEHEHHUE B HAPOAHOM X03sicTBe. Kanuitapie ynoopenus.
OO0wmas xapakTepucTHKA 3JIEMEHTOB rJjaBHoil moarpynnsi II rpynnsi.

Crpoenue aromoB. [llenouHO3eMeNbHBIE METAJUIbl — MOPOCTHIE BeEllleCTBA. BakHeiilne COCAMHEHUS IIEI0UYHO3EMETbHbBIX
METaJJIOB — OKCH/IBI, THIPOKCHIB M COJTU (XJTOPHIbI, KApOOHATHI, HUTPATHI, CyJIbdaTsl, (hocdaThl), UX CBOHCTBA U TPUMECHEHHE
B HAPOJAHOM XO34MCTBE.

AJTFOMUHMIA.

Crpoenne atoma, pU3NUECKUE U XUMHUYECKHUE CBOMCTBA MPOCTOTO BemmecTBa. COCMTMHCHUS ATIOMUHUSA — OKCHJ M THAPOKCH, X
amdoTtepHbIi xapakTep. BaxkHelmme comu amomunud. [[puMeHEeHNe aTIOMHUHUS H €T0 COSINHEHUH.
Keneso.

Crtpoenne aroma, (PU3HUECKHE W XUMUYECKHE CBOWCTBA MPOCTOTO BEMIECTBA. | CHETHUECKHE PSIBI Fe'* mnFe".

Baxnelme conu xkene3a. 3HaUCHUE KeJie3a U €r0 COSAMHEHUH 1Sl IPUPOJIbl K HAPOJHOTO X035HCTBA.

JleMmoHCcTpamum.

OO6pa3Iipl MEI0YHBIX | MEI0UYHO3EMENTbHBIX MeTaioB. O0pa3itel criaBoB. B3anMonelicTBre HATPHA, TUTHS U KAJTBITUS C BOJIOM.

BzaumoneiicTBue HaTpua W MarHug ¢ KUCIOpoJoM. BzaummoneicTBue MeTayioB ¢ HeMetaiamu. [lonydeHuwe TUIpOKCHIOB

xenesa (1) u (I10).



JlaGopaTopHbIe ONbITHI.

12. BzaumMojaeiicTBHE pacTBOPOB KHCIOT M coyieit ¢ Metaimiamu. 13. O3HakomiieHue ¢ pyaamu skenesa. 14. OxpaiidBaHue
MJIAMEHHU COJISIMM  IIEJIOUHBIX MeTauioB. 15. B3aumopelcrBue kanbiua ¢ Bojaod. 16.IlonyueHue rupokcuia Kajiblus W
HCCIIEOBAHUE €0 CBOMCTB.

17. TlonyyeHue ruapoKcuIa aJlOMUHUA U UCCIIeIOBaHUE ero cBoicTB. 18. B3aumonelicTBue xkenesa ¢ CoyisHOM KucioToi. 19.
[Nomyuenune ruapokcnaos xxene3a (1) u (I1II) u nzydyenne ux cBOMCTB.

IIpeameTHbIe pe3yabTaThI 00yUeHUsI

Yyammics a0JKeH yMens:

WCIIOJIB30BATh TPH XAPAKTEPUCTAKE METALIOB M WX COCAMHCHHWHA TOHSATHS. «METAUIBIY, «PAN aKTUBHOCTA METAILIOBY,
(IIENTOYHBIE METAJUIB», «IICIOUHO3EMENBHBIC META/UTh», HWCIONB30BaTh WX TPH XAPAKTEPUCTHUKE METAJIJIOB, J/aBaTh
XaPaKTEPUCTHKY XUMHYECKUX AJIEMEHTOB-METALIOB (IMEIOYHBIX METAJJIOB, MArHWsA, KajbIlus, AOMUHHS, JKEIe3a) M0 WX
noyioxkeHnio B [leprogmyeckoit cucrteme xumudeckux aemeHToB J[. M. MenneneeBa (xumMudeckuii 3HAK, MOPSIKOBBIN HOMED,
MIEPUOI, TPYIINA, TOATPYITa, OTHOCHTEIbHAS aTOMHAs Macca, CTPOSHHE aroma (3apsii sAapa, YMCIIO MPOTOHOB W HEHTPOHOB B
anpe, o0Iee YUCio ISKTPOHOB, PACPeACIICHAE JICKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM ), TIPOCTOE BEMIECTBO, (popMysia, Ha3BaHWE
¥ THTI BBICIIIETO OKCHJIA W THAPOKCH/IA);

Ha3bIBATh COCAMHEHUS METAIJIOB M COCTABIIATh UX (DOPMYJIBI TTO HA3BAHHUIO,

XapaKTepHU30BaTh CTPOEHHUE, 00IHe (PU3MUESCKHE M XUMUUYECKHIE CBOWCTBA MPOCTHIX BEMIECTB-METAJIIOB;

OOBSACHATH 3aBUCHUMOCTH CBOWCTB (WMJIM TIPEACKA3BIBATh CBOMCTBA) XMMHUECKHUX 3JIEMEHTOB-META/UIOB (PanyC, METAITMICCKUE

CBOMCTBA 3JIEMEHTOB, OKHCIIUTEIHbHO-BOCCTAHOBUTEIIHLHBIC CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COCIMHEHHH (KUCIOTHO-



OCHOBHBIEC CBOWCTBA BBHICHIMX OKCHIOB M THAPOKCHIOB, OKHUCIUTEIIHHO-BOCCTAHOBHUTEIBHBIC CBONCTBA) OT TMOJIOKEHUSA B
[Tepunoanueckoii cucreme xumuueckux 3emMenToB J[. 1. Menneneesa;

OTHMCHIBATh OOINMNE XWMHUYECCKHE CBOWCTBA METAIOB C TMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) A3bIKA M S3bIKA
XUMUH,

COCTaBJISATh MOJICKYJISIPHBIE YPABHECHHS PEAKIMNA, XapaKTEPU3YIOIMIMX XUMHUUYECKHUE CBONCTBA METAJIIOB M WX COCIAUHCHUH, a
TAKXKE SJICKTPOHHBIC YPABHEHUS MTPOLIECCOB OKUCIICHUSA-BOCCTAHOBJICHUS,

YPABHEHHUS HJICKTPOJIUTUUECKON AUCCOIMALINM, MOJICKYJISIPHBIC, TMOJHBIE M COKPAIEHHBIE WOHHBIE YPAaBHEHUS PEAKUUNA ¢
YYaCTHEM 3JICKTPOJIUTOB;

YCTAHABJIUBATh MPUUYUHHO-CJICICTBEHHBIE CBS3M MEKIY CTPOCHHUEM aTOMa, XMMHWYECKOW CBA3BIO, THUIIOM KPUCTA/UIMUECKOU
PEIIETKH METALIOB ¥ UX COCMHCHHM, UX OOIMUMHA (PU3NICCKUMU U XUMHUCCKUMHU CBOHCTBAMMU,

OMUCHIBATh XUMUUECKHUE CBOMCTBA IICJIOYHBIX U IIEJIOUYHO3EMETBHBIX METAJIOB, a TAKKE ATFOMUHUA U JKeJie3a U UX COCAMHEHUN
C TIOMOIITHIO €CTECTBEHHOTO (PYCCKOTO MJTH POJTHOTO) SI3BIKA U S3BIKA XUMUH,

BBIMIOJIHATh, HAOJIOAATh M OMUCHIBATH XUMWYECKUN SKCIEPUMEHT MO PACMO3HABAHMIO BAXKHEWIIMX KATUOHOB METAJIOB,
TUAPOKCUI-UOHOB,

AKCMEPUMEHTAJILHO HKCCJICIOBAaTh CBOMCTBA META/UIOB W MX COCAUHEHWN, peIIaTh SKCICPUMEHTAIbHBIE 3aJaud MO TEME
«MeTanbiy;

OTMCHIBATh XUMUUYECKUN SKCTICPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WITH POTHOTO) S3bIKA U A3BIKA XUMUH,

MPOBOJUTH PacCUYeThl MO XWMHWYECKHM (HOpMysaM W YPaBHCHHAM PEAKIUN, MPOTEKAIONUX C YYaCTHEM METAUIOB M MX

COEIUHEHUH.



MeTanpeaMeTHbIe pe3yJabTaThl 00y4eHu s

Yyammics a0JKeH yMens:

paboTaTh MO COCTABIICHHOMY TUIAHY, UCTIOJIB3YsI HAPSy ¢ OCHOBHBIMH W JIOTIOJTHATEIILHBIE CPEACTBA (CIPABOYHYIO JIMTEPATYPY,
cioxuabie pudopsl, cpeactea MKT); ¢ momomipio yuutens orOupaTh I pelieHus yueOHBIX 3a/a4 HEOOXOJAMMBIE CIIOBApH,
SHIMKJIONEIUH, CIIPABOYHHUKH, SJICKTPOHHBIE TUCKH,

COTIOCTaBJIATh W OTOMpaTh WH(POPMAITUIO, TMOTYUECHHYIO W3 PA3IMYHBIX WCTOYHHUKOB (CIIOBAPH, SHIMKIIONCIWN, CIPABOUYHHKH,
AJICKTPOHHBIE AUCKH, CeTh HTEpHET);

MPEACTABIATh HH(POPMAIIHIO B BUAE TaOHUII, CXeM, ONTOPHOTO KOHCIIEKTa, B TOM YHCIe ¢ nmpumenenrem cpeacts MKT;
opOpPMJISITE CBOM MBICIH B YCTHOH M MUCBMEHHOW PEUH C YUYETOM CBOMX YUCOHBIX M KU3HCHHBIX PEUCBBIX CHUTYaIlWid, B TOM
yuciie ¢ npuMmeHenuem cpeacts MKT;

COCTaBJIATh PELECH3UIO HA TEKCT;

OCYILIECTBIIATH JOKA3aTeIbCTBO OT MPOTHUBHOTO.

Mpaktukym 1. CBoiicTBa MeTA/LTOB U HX coequHennii (2 1)’

1. OcyiecTBienne MENOYKA XUMHUUYECKUX Tpesparienuii. 2. Ilomydenne u CBOWMCTBA COoeAMHEHMM MeTaioB. 3. Pemenue
AKCMEPUMEHTAIBHBIX 33/1a4 HA PACMIO3HABAHUE U MOJYUYEHHUE COCTUHEHUN METAJIOB.

IIpeameTHBIE pe3yJibTATHI 00yYeHHsI

Yyammics a0JKeH yMens:



oOpaiatecs ¢ J1abopaTopHbBIM OOOPYAOBAHMEM M HarpeBaTebHBIMH MPUOOpPAaMH B COOTBETCTBHMH C TMpPaBWIAMH TEXHHUKH
0€30MacHOCTH,

Ha0JII0AaTh 3a CBOMCTBAMH METAJIOB M UX COSUHEHUN U ABJICHUSAMHU, IPOUCXOISIITUMUA C HUMH,

OTMCHIBATh XUMUUYECKUN SKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) S3bIKA M A3BIKA XUMUH,

JIeJ1aTh BBIBOJIBI TIO PE3yJIbTaTaM MPOBEACHHOIO YKCIIEPUMEHTA.

MeTtanpeamMeTHblie pe3yJabTaThl 00yUeHH s

Yyammics a0JKeH yMens:

OMpenesATh, UCXO/ U3 YUeOHOU 3a/1aun, HEOOXOAMMOCTh UCIIOJIb30BAHUS HAOIIOICHHS UM SKCIICPUMEHTA.

Tema 2. Hemetamwasl (25 u)

OOmas xapakTEepUCTUKAa HEMETa/uIoB. ToNokeHHWe B Ilepuoadueckod cucteMe XuMHUYeckuxX »nemento J[. .
MeHnneneeBa,0cO0EHHOCTH CTPOCHHUST aTOMOB, JJICKTpoOTpUIaTeNbHOCTh (D0) KakMepa «HEMETAUITMYHOCTHY», pam 0.
Kpucrannuueckoe CTpOEHUE HEMETAUIOB — TMPOCTBIX BeHIeCTB. Asuiorponus. DOU3NUECKUE CBOWCTBA HEMETAJIOB.
OTHOCHUTEIBLHOCTh TTOHATHI «METAJIII» U «HEMETAJI».

Boaopoa.llonoxenune Bogopona B Ilepuoanueckoit cucreme xumuueckux sneMmeHToB J[. M. Menaeneea. CTpoeHue aroma u

MOJICKYJIBI. DOuznUeCKNe 1 XMMHUECCKHUE CBOMCTBA BOOOpPOAA, €ro NOJYUYCHHUC U IPUMCHCHUC.



Bona.

Crpoenne mosekysbsl. Bomopoanas xumudeckas cBsi3b. Ou3nueckre CBONCTBA BObI. AHOMAJIUKA CBOMCTB BOMABI. [ mapodmiIbHbIC
u ruapodoOHbie BemecTBa. XUMHUYECKHE CBOMCTBA BOABI. KpyrosopoTr Boasl B mpupoae. Boaooumctka. Aspais BOIBL.
britoseie pmnbTpel. MuHEpaabHbIC BOBL. JucTHIIIMpOBaHHAS BOAQ, €€ TMOTYUCHUE W IPUMCHCHHE,

O0mast xapakTepucTHKa rajoreHoB.

Crpoenue aromoB. [IpocThie BEIECTBA U OCHOBHBIC COSIMHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kpatkue ceeaenus o xiope, Opome, prope u fioae. [IpuMeHeHNE TaOTEHOB M UX COSAUHESHHUM B HAPOIHOM XO3SHCTBE.

Cepa.

Crpoenue aroma, aJUIOTPONUs, CBOWCTBA W NpHUMEHeHHe pombOmueckoit cepsl. Okcuasl cepsl (IV) u (VI), nx momydenwue,
CBOMCTBa U puMeHeHue. CepHas KUCJI0Ta U €€ COJIM, UX TPUMEHEHHUE B HAPOJIHOM X034iCTBE. [ [pOM3BOACTBO CEPHON KUCIOTHI.
A30T.

CrpoeHue atroma U MOJIEKYJIbl, CBOMCTBA MPOCTOrO BeleCTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, MoiyuyeHrue U npuMmeHenue. Conu
aMMOHWUS, UX cBoticTBa M ipuMeHenune. Okcuabl azota (1) u (IV).

A3OTHas KWCJIOTa, €€ CBOWCTBA W MpPUMEHEeHHWe. HUTpaTel W HUTPUTHI, MPoOIEeMa MX COACPKAHUA B CEIBCKOXO3SHCTBEHHOMN
MPOAYKIMHU. A30THBIC YAOOPEHUS.

Dochop.

Crpoenne aToma, alioTpOmHs, CBoOWCTBA Oemoro u kpacHoro ¢ocdopa, mx mpumenenre. OCHOBHBIE COSAMHEHUS. OKCH]
dhocdopa (V) u oprodochopnas kucnora, pocharsr. Dochopusie yaoOpeHwms.

Yraepoa.



Crpoenue artoma, ayuioTpomnus, cBoicTBa Moaudukamii, mpumenenue. Okcuabl yriepoaa (II) m (IV), ux cBolictBa u
npuMeHenne. KapOoHaThl: KalbIUT, COJIa, MOTAII, MX 3HAYEHUE B IPUPO/IC U )KU3HU Y EITOBEKA.

KpemHuii.

CrpoeHme aTtoMa, KPHUCTA/UTMUCCKUI KpPEMHHM, ero cBoictBa W mnpumeHnenme. Oxcupa kpemuusa (IV), ero mpupomHbie
pasHOBUAHOCTH. CHuKaThl. 3HAUEHUE COEAUHEHUM KPEMHUA B JKMBOM M HexuBod mnpuposae. [loHsaTme o cummkaTHOMN
MTPOMBITTICHHOCTH.

JdeMoHCcTpanun.

OO6pa31isl TaJIOTeHOB — MPOCTHIX BEMIECTB. B3anMonelicTBHE TAIOTCHOB C HATPHEM, C allIOMUHUEM. BriTecHeHHE XTopoM Opoma
WM HWOJAa W3 PACTBOPOB HMX cojiel. B3ammoneicTBhe cepsl ¢ MeETajllaMH, BOJOPOAOM W KHCIOpoaAoM. BiammomeincTsue
KOHIIEHTPUPOBAHHON a30THON KHCIOTHI ¢ Menbio. [lormomenue yriem pacTBOPEHHBIX BEMIECTB WM Tra3oB. BoccraHoBieHue
Menn u3 ee okcmaa yriem. OOpasisl IPUPOIHBIX COSAMHEHWM Xjopa, cepsl, docdopa, yraepoma, kpemumsa. OOpasisl
BOKHECHINMX JIJII HAPOAHOTO XO35IHCTBa CyabdaToB, HUTPaTOB, KapOoHATOB, hocdaroB. OOpa3Ibl CTEKIIA, KEPAMHKH, IIEMECHTA.
JlaGopaTopHbIe ONbITHI.

20. Tlonyuenme u pacmo3HaBaHue Bojaopoaa. 21. HMcciaemoBanue mMOBEPXHOCTHOTO HATSKEHHUS Bojbl. 22.PacTBopeHue
NepMaHTaHaTa KaJds WiId MEIHOTO Kymnopoca B Bojae. 23. ['mapararus o6e3soxkeHHoro cynbgara meau (II). 24. Usrorosnenue
TUTICOBOTO OTIEYATKA.

25. O3HaKOMJICHHE ¢ KOJUICKITMEH OBITOBBIX (DHIbTPOB. 26. O3HAKOMIICHHE C COCTaBOM MHHEpanbHOM Bojbl. 27. KauecTBeHHas
peaknus Ha ranoreHuA-uoHbl. 28. [lonmyuenue m pacrosHaBanme Kuciopona. 29. ['opeHue cepbl Ha BO3AYXE W B KHCIIOPOJE.

30.CpoiicTBa paszdaBiaeHHOW cepHOM KuCIOThl. 31. M3ydenue cpoiictB ammuaka. 32. PacmosHaBanue cojieii amMMoHHsA. 33.



CaoiicTBa paz0aBaeHHOM a30THOM KUCIOTHI. 34. B3aumoaelcTBUEe KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C Mebto. 35. ['opeHue
dbocdopa Ha Bo3ayxe B B kuciopoae. 36. Pacno3naBanue docdaros. 37. 'openne yrias B kuciaoposae. 38. [loaydenne yroibHOM
KHUCJIOTHI ¥ u3ydyeHue ee cBoicTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapOoHara Hatpud. 41. [lonyueHue KpeMHEBON KHMCJIOTHI U U3YUYEHUE €€ CBOMCTB.

IIpeameTHbIE pe3yabTAThI 00YYeHHUS

Yyamuics 10/KeH yMems:

WCMOJIb30BaTh TP XapaKTEPUCTHKE METAJIOB M HMX COCAWHCHHH TOHATHA. «HEMETAIJIbI», «TaJloT€HbI», «aTOTPOIHbBIC
BUJOM3MEHEHHA», «KECTKOCTh BOJBI», «BPEMEHHAsA KECTKOCTb BOJBI», IIOCTOSAHHAS >KECTKOCTh BOJBI», «00Ias XECTKOCThb
BOJIBI»;

JaBaTh XAPaKTEPUCTUKY XUMWYECKUX DSJICMEHTOB-HEMETA/UIOB (BOJOPO/AA, TAJOTEHOB, KHUCJIOPOJA, Cephl, a3oTa, ¢ocdopa,
yraepoaa, KpeMHus) 1o ux nojioxkeHuro B [lepuoamueckoii cucreme xumuiecknux ieMerToB [, . Menaeneesa (XuMmuaeckuii
3HAK, TOPAAKOBBIA HOMEp, TIEPHUO, TPyMMa, MOATPYIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHUE aToMma (3apsAn siipa, YHCIIo
MPOTOHOB ¥ HEWTPOHOB B sANpe, OOINEE YKCIIO AIEKTPOHOB, PACHPEACICHUE AICKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), TIPOCTOE
BEIECTBO, (opMysna, Ha3BaHWE W THN BBICIIETO OKCHAA W THAPOKcHAa, (GopMysia W XapakTep JIETydero BOJOPOJAHOTO
COCTMHCHUA ),

Ha3bIBaTh COCAUHEHHSI HEMETAUIOB M COCTABIATh UX (POPMYJIIBI TTO HA3BAHUIO,

XapaKTepHU30BaTh CTPOCHHE, 00ImKe (PU3HUECKHE H XUMHUSCKHAE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAILIOB;



OOBSACHATh 3aBUCHMOCTHh CBOWCTB (WJIM TIPEICKA3bIBAaTh CBOWCTBA) XWMHUECKHUX DSJIEMCHTOB-HEMETA/UIOB  (paauyc,
HEMETAJUTMYECKUE CBOWCTBA DIIEMEHTOB, OKHCIUTEIIBHO-BOCCTAHOBUTEIIHPHBIC CBOWCTBA DSJIEMEHTOB) W 0OOpa3yeMbIX HWMH
COCTMHCHUN (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHAOB MW THIPOKCHAOB, JETYYHMX BOJOPOJHBIX COCAMHCHHM,
OKHCJIUTEITEHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA) OT mTojokeHWs B llepumoamdeckoil cucreMe XuMHUeCKux siaementos J[. WM.
Menneneena,

OTMCHIBATH OOIMHAE XUMHUYECKHE CBOMCTBA HEMETA/UIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJTM POJTHOTO) S3bIKA M S3bIKA
XAMHH,

COCTaBJIATh MOJICKYJIAPHBIE YPABHEHUSA PEAKIMNA, XaPAKTEPU3YIOMIMX XUMHUYECKHUE CBOHMCTBA HEMETAUIOB M UX COCAWHCHUM, a
TAKXKE AJICKTPOHHBIC YPABHEHHUS MPOILIECCOB OKUCICHUA-BOCCTAHOBJICHMUS,

YPABHCHUA AJIICKTPOJMTHUYECKON HCCOLNMALMK, MOJIEKYJISIPHBIC, TOJHBIC W COKPAICHHBIE WOHHBIC YPABHEHUS PEAKIUN C
YYaCTHEM AJIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYUHHO-CJIICICTBCHHBIC CBA3W MEXKIY CTPOCHHEM aTOMa, XUMHWYECKOW CBA3BIO, THUIIOM KPHCTATMYECKON
PEIISCTKH HEMETAJUIOB M MIX COSTUHCHHM, MX OOIMMHU (PU3MUESCKUMHU U XUMUYESCKUMH CBOMCTBAMH;

OMMCHIBATh XHUMHYECCKHE CBOMCTBA BOAOPO/IA, TAaJOTCHOB, KHCIIOPOaa, cephl, a3orta, docdopa, rpadura, aamasza, KpSMHHSI U HX
COCTMHECHUMN ¢ TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO) S3bIKA U A3BIKA XUMHH,

OMHUCHIBAThH CIMIOCOOBI YCTPAHEHUS KECTKOCTH BOABI M BBITIOJIHATH COOTBETCTBYIOININNA UM XUMHUUYECKUH YKCIIEPUMEHT,

BBITIOJIHATH, HAOMOAATh W ONMKMCHIBATh XUMHYECCKUN SKCIICPUMEHT 110 PACIlO3HABAHHWIO MOHOB BOJAOPOAA M aMMOHHUSA, Cyabdar-,

kapOoHat-, cuukat-, pocdar-, XJI0pHua-, OPOMHI-, HOIUI-HOHOB;



AKCIIEPUMEHTAIbHO HCCJIEIOBAaTh CBOMCTBA META/UIOB M HUX COCAMHEHHMM, peIaTh SKCICPHMEHTA/IbHBIC 3a7aud MO TEMeE
«HemeTamnsi»;

OIMCHIBATh XUMHUYCCKHI SKCIICPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIA POHOTO) SA3bIKA U S3bIKA XUMUH,

IMPOBOJUTh PACUCTHl MO XMUMHUECKHM (OpMYyJIaM KM YPaBHEHHSAM PEaKLUi, MPOTCKAIOIIMX C yYaCTHEM HEMETAJIOB M HUX
COCIMHECHUM.

MertanpeaMeTHbIe Pe3yJIbTaThl 00yYeHHsI

Yyammics a0JKeH yMens:

OpPraHMU30BHIBATH YUCOHOE B3aUMOICHCTBUE B TPYIIE (PAaCIpeaessaTh POJTH, TOTOBAPHBATHCS APYT C IPYTOM H T. 1.);

NPeIBUIACTH (MMPOTHO3HPOBATH ) MOCIICACTBHS KOJUICKTHBHBIX PEIICHHMIA,

MOHMUMATh IPHYUHBI CBOETO HEYCIIeXa U HAXOAMTh CIIOCOOBI BEIX01a U3 3TOH CHUTYALINH,

B JIMAJIOTE C YUUTEJIEM YYHTHCSA BBIPAOATHIBATh KPUTEPHUH OILCHKH M OMPEACIATh CTEMEHb YCICIIHOCTH BBIMOJHEHHS CBOCH
paboThl U pabOTHI BCEX, HCXOI U3 UMCIOIINUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPHH OLICHKH U MOJb30BaThCs UMM B XOJE
OLICHKH M CaMOOILICHKH,

OTCTaMBaTh CBOIO TOUKY 3PCHUS, apryMEHTUPYS €€

MOATBEPIKAATh apryMeHThI (DAKTaMH;

KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO;

CIIyIIaTh APYTHX, HBITATHCA MPUHUMATH APYTYIO TOUKY 3PEHUS, ObITh TOTOBBIM H3MEHHTH CBOIO TOUKY 3PCHHS,

COCTaBJIATH pedepar 1mo onpeaesieHHoH Ghopme;

OCYHICCTBIIATE KOCBCHHOC PAa3ACIUTCIIBHOC NJOKA3aTCIbBCTBO.



N . 1
IIpakTukym 2. CBoiicTBa coequHeHUii HeMeTaJLI0B (3 4)
1. Pewenne skcrnepuMeHTanpHBIX 3a7ad no Teme «lloarpynma ranoreHoBy». 2. PellleHHe SKCIEpUMEHTANbHBIX 3aAad 1o
teme«llonrpynna kucinopona». 3. PeuieHue skcnepuMeHTaIbHBIX 3agad mo Teme «lloarpynma aszota». 4. Peienue

AKCOEPUMEHTAIbHBIX 3a71a4 1o Teme «lloarpynna yrinepoaa». 5. [lonydenue, coOupanue U pacrio3HaBaHUE ra30B.

IIpeaMeTHBIE pe3yJIbTATHI 00yYeHHSI

Yyamuics a0JKeH yMentb:

oOpaiatecs ¢ J1aboOpaTOpHBIM OOOPYAOBAaHMEM M HaArpeBaTeIbHBIMU MNPUOOpPAaMH B COOTBETCTBHM C MPaBUJIAMH TEXHHUKH
0€30MacHOCTH,

Ha0II0/1aTh 3a CBOMCTBAMHU HEMETAIIJIOB U X COCAMHCHUH W SBJICHUSAMH, IIPOUCXO/ISAIIUMU ¢ HAMH,

OTMCHIBATh XUMHUUYECKHAN SKCTICPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WITA POTHOTO) SI3bIKA U A3BIKA XUMUH,

JICIAaTh BEIBOIBI IO PE3yIbTaTaM MPOBEICHHOTO YKCIICPHMEHTA.

MeTtanpeaMeTHbIe pe3yJIbTaThl 00yJeHHsI

Yyamuics a0JKeH yMentb.

OMPEALIATh, UCXOA U3 YueOHOM 3aaur, HEOOXOAUMOCTh UCIIOJIb30BAHUA HAOMIOACHHS UITH SKCIIEPUMEHTA.



Tema 3. O0001IeHHE 3HAHUIT 10 XUMHH 32 KYPC 0CHOBHOI 1K0Jbl. [loaroroska

K rocyaapcreeHHoii urorosoii arrecrauuu (I'MA) (9 4)

[lepnonnueckuii 3akoH u llepuomnueckasa cucrema xumudeckux sjiemMeHTOB JI. WM. Menaeneea. OU3NUECKUNA CMBICIT
MOPSAKOBOIO HOMEPA 3JEMEHTA, HOMEPOB MEPHOJAa M TPYININbl. 3aKOHOMEPHOCTH HW3MEHEHUA CBONCTB 3JIEMEHTOB M HX
COCMHEHUH B MEPHUOJIAaX U TPYMIAX B CBETE MPEACTABICHUNA O CTPOCHUHN aTOMOB 3JICMEHTOB.

3HaueHrEe MEPHOANUECKOTO 3aKOHA. BHUIBI XUMUYECKUX CBA3CH M THUIBI KPUCTAIUITMUCCKUAX PEIICTOK. B3anMOCBA3b CTPOCHUS H
cBOMCTB BemiecTB. Knaccmdpukanyusa XUMWYECKAX PEAKIUil M0 Pa3IMYHBIM TMPHU3HAKaM (YWUCIO0 W COCTaB PEarupyrommx M
00pa3yIOIINXCS BEIIECTB, HATUUNE

rpaHunibl  pazaena (a3, TemoBod A(PdekT; HM3MEHEHWE CTENEHEH OKUCICHWS aTOMOB, WCIOJMb30BAHUE KaTaIM3aTopa;
HarmpasyieHre TMpoTekaHusa). CKOPOCTh XMMHYECKMX peakiuil m (akTopsl, Biausiommue Ha Hee. OOpaTUMOCTh XUMHUYECKHX
pPEeaKIMi U CrOCOObl CMEIICHUSI XUMUYECKOTO PABHOBECHS.

[TpocTeie U ciioKHbBIE BellecTBa. MeTaibl 1 HeMeTauibl. [ eHeTuueckue pssibl MeTaia, HEMETala U MEPEXOTHOr0 MeTajula.
OkcHuabi THAPOKCUABI (OCHOBAHWA, KHUCJIOTHI, amdoTepHble TUAPOKCHABI), comu. Mx cocras, kimaccudukamus u oOrmme

XUMHWYECKUE CBOMCTBA B CBETE TCOPHUHA 3H€KT’pOHHTquCKOﬁ JAUCCONUAIIHN.

JIMYHOCTHBIE Pe3yJIbTATHI 00YYeHHS
Yyanmmiicd D0/KeH:
3HaAMb U HOHUMAMb. OCHOBHBIC UCTOPUUYECKHE COOBITHA, CBA3AHHBIC C PA3BUTHEM XHWMHHU U OOIIECTBA, JOCTHXKEHHS B 00JaCTH

XUMHUH W KYJIbTYPHBIC TPaguIliy (B YAaCTHOCTH, HAYYHBIC TPAJMITMH) CBOCH CTPAHBI, OOIMEMHUPOBBIC MOCTHIKCHHS B 00JaCTH



XUMHWH, OCHOBHBIC TIPHHIINAIIBI W MPaBUIa OTHOIICHHMS K MPHPOJIS, OCHOBHI 30POBOr0 o0pasa XH3HH M 3JI0POBhECOCPETAOITNX
TEXHOJIOTHH,

MpaBUjIa TIOBEJACHHUS B YPE3BBIYAMHBIX CHTYAlMsSIX, CBSA3aHHBIX C BO3JCHCTBHEM pa3JIMUHBIX BEIIECTB, OCHOBHBIC IIpaBa H
00S3aHHOCTH TPaXJaHWHA (B TOM YHCJIE YYaIlerocs), CBS3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHALHBIM W KH3HEHHBIM
CaMOOTIPEICIICHUEM

COITHAIFHYIO 3HAUMMOCTH U COIepiKaHue TPOECCHI, CBA3AaHHBIX ¢ XUMUCH;

UCRBIMDBIEAMb: YYBCTBO TOPJOCTH 32 POCCHMCKYIO XHMHMUYECKYIO HAyKy M yBa)KCHHE K MCTOPHH €€ Pa3BUTHSA, YBAKCHHE U
MPUHATHE JOCTIKCHUNW XWMHH B MHpPE; JTIOOOBb K MPUPOJIC, YBAKECHUE K OKPYKAOMTUM (yUaIlTUMCS, YUUTEIISAM, POAUTEIAM U
Jp.) — YMETh CIyIIaTh W CIBINATh MAapTHEPA, MPU3HABATh MPABO KAXKJAOTO HA COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHUS C
Y4EeTOM IO3HUINN BCEX YUACTHHUKOB, YYBCTBO MPEKPACHOTO M ACTETHYECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BCIIIECCTB H
WX TIPEBPAICHUH;, CAaMOYBAXXEHNE W AMOIIMOHATIBHO-TIOJ0KHTEIbHOE OTHOIIIEHHE K ce0e;

HPU3HAGAMD: TICHHOCTH 3I0POBHS (CBOETO M IPYTHX JIFOACH ); HEOOXOIMMOCTh CAMOBBIPAKCHUS, CAaMOPEaTN3allid, COITUAIBHOTO
MIPHU3HAHUS,

0CO3HA6AMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITCIBHBIM TIOCTYIIKAM W JACHCTBUSM, OTBETCTBEHHOCTH 3a WX
PE3yNIbTAThI; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPHITO BBIpAXkaTh W OTCTAaMBATh CBOIO TO3HMIIMIO W KPUTHYHO OTHOCHUTHCA K
CBOUM ITOCTYIIKaM;

npoAGAAMb: SKOJIOTHUECKOE CO3HAHHWE, A00pPOXKEIATeNIbHOCTh, JOBEPHE M BHUMATEIBHOCTH K JIIOJSIM, TOTOBHOCTH K
COTPYAHUYECTBY M JAPYKOE, OKa3aHHUIO MOMOIIM TEM, KTO B HEH HYyXaaeTcs, oOOOIICHHBIN, YCTONUYUBBIM W M30MPATEIbHbBIN

MO3HABATECILHBIM HHTCPCC, HHUIIMATUBY H JMOO03HATEIILHOCTH B HN3YUYCHHMH MHpPA BCIICCTB H peaKHHﬁ; OCJICYCTPCMIICHHOCTE H



HACTOWYMBOCTh B JOCTHKEHUHU II€JI€H, TOTOBHOCTh K MPEOJOJEHUIO TPYIHOCTEH; YOCKICHHOCTh B BO3MOXKHOCTH MO3HAHMS
MPUPO/IbI, HEOOXOAUMOCTH PA3yMHOI'0 HCIOJIb30BAHUS JOCTHXKCHUN HAYKU U TEXHOJIOTHUHA IJ14 pa3BUTUA OOIIECTBA,

ymemp: YCTAaHABJIMBATH CBA3b MEXKY IEIBIO M3YUCHUS XUMHUHU M TEM, JUISl YETO OHA OCYIIECTBISAETCSA (MOTHBAMHM ), BBHITIOTHSITH
KOPPUTHPYIOIIYIO CaMOOIIEHKY, 3aKIIOUYAIONIYIOCAd B KOHTPOJIE 3a MPOLECCOM M3YUYEHUS XMMHUU U BHECEHHM HEOOXOIMMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalnaM W CcHoco0aM M3YUYEHHUs] Kypca XWMHH; BBIMOJHATh PETPOCHEKTHUBHYIO CAMOOIIEHKY,
3aKJIIOYAOIIYIOCSA B OLIEHKE MPOLIECCa U PE3YIbTaTa H3yUYeHUA Kypca XMMUM OCHOBHOM IIKOJIBI, TOABEAECHUHA UTOIOB HA OCHOBE
COOTHECEHMUS LIENIEH U PE3YJIIBTATOB,

CTPOUTH JKA3HEHHBIE W TPO(ECCHOHATBHBIC TUTAHBI C YYETOM KOHKPETHBIX COIHAIBHO-UCTOPUUYECKHUX, TMOTUTHUYCCKUX W
SKOHOMUYECKHUX YCJIOBUM; 0CO3HABATh COOCTBEHHBIE IIEHHOCTHA U COOTBETCTBUE KX

MMPUHUMAEMBIM B JKH3HHM PELICHUAM, BECTH AUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHWH W B3aMMHOIO YBAXKEHUS, BBLACIATH
HPABCTBEHHBIN aCMEKT MOBEICHUS W COOTHOCUTH TOCTYIKH (CBOW WM JIPYTHX JIIOACH) W COOBITHA C MPHUHSTHIMHA STHUECKUMH
HOPMAaMU, B MPEEIaX CBOMX BO3MOXKHOCTEN MPOTUBOAECHCTBOBATH ACHCTBUAM W BIUAHUAM, MPEICTABIISIONIMM YIPO3Y KA3HH,

3710POBbIO M O€30MACHOCTH JUUYHOCTH U OOIIECTBRA.

Ilnanupyembie pe3yabTaThl 00yUeHMSI:

BrinyCKHUK HAYyUMTCSI:

* ONUCHIBATH CBOMCTBA TBépI[BIX, KUAKUX, F33006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,



* XapaKTepHU30BaTh BEIIECTBA MO COCTaBy, CTPOCHUIO W CBOMCTBAM, YCTaHABIIMBATh MPUUYUHHO-CIICACTBEHHBIC CBSA3HW MEXKIY
JAHHBIMH XapaKTePUCTHKAMH BEIICCTBA,

* PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUCCKHX TMOHATHH «aTOM», «MOJICKYJIa», «XHMHUYCCKHH JIEMCHT», KIIPOCTOE BEIIESCTBOY,
«CITOYKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CHCTEMY XMMHUHU,

* H300pakaTh COCTAB MPOCTEHIHUX BEIICCTB C MOMOIIBIO XUMHYECKHX (DOPMYJ H CYIIHOCTh XMMHYCCKHX PEaKIMil ¢
ITOMOIIBIO XUMHUCCKUX YPABHCHUI,

* BBIYMCIISATh OTHOCHUTEIBHYIO MOJIEKYJAPHYIO W MOJSPHYIO MacChl BEIIECTB, a TaK)KE€ MAaCCOBYIO JIOJII0 XHUMHYECKOTO
AJIEMEHTA B COCTMHCHMSX JIJISI OIEHKH X MPaKTHUSCKOM 3HAYMMOCTH,

* CPaBHMBATh MO COCTABY OKCH/IbI, OCHOBAHMS, KUCIIOTHI, COJIH,

* KIacCU(PHUITUPOBATh OKCHJIBI 1 OCHOBAHUSA 10 CBOMCTBAM, KHCJIOTHI M COJIM IO COCTaBY;

* TI0JIb30BATHCS JTAOOPATOPHBIM 000PYAOBAHUEM U XUMHUYECKOM TTOCYA0M;

* MPOBOJUTh HECIIOXKHBIC XMUMHYECKHE ONBITHI W HAOIIONCHHUS 32 HM3MCHCHHSMH CBOMCTB BEIIECTB B MPOIECCE HX
MpEeBpaIleHUH; COOIOAATh MPaBUia TEXHUKH O€30MaCHOCTH MPH MPOBEICHUH HAOIIOAESHUM M OTIBITOB,

* pa3anuyaTh AKCIEPUMEHTAIBLHO KHUCIOTH M IIEIOUH, TOIb3YICh MHANKATOPAMHU, OCO3HABATh HEOOXOAMMOCTh COOJIOICHUS
Mep 0€30MacHOCTH MPH OOPAIIEHUH C KMCIOTaMH M IIeJI0UaMHu.

* paCKphIBaTh CMBICT Nepuoandueckoro 3akona J[. . Menaeneena,

* OIICHIBATh M XaPaKTEPHU30BaTh TAOIHUYHYIO (POPMY MEPHOIMUCCKON CHCTEMBI XHMHUUYECKHX JIEMCHTOB;

* XapaKTEepHU30BaTh COCTAB aTOMHBIX SAJIEP M PACIIPEICICHNE YMCIa SJISKTPOHOB IO YJIEKTPOHHBIM CJIOSAM aTOMOB XUMHYECKHX

SJICMCHTOB MAJIbIX IICPHOAOB HGpHOI[H‘lGCKOfI CHUCTCMBEI, d TAKXKC KAJIUA U KaJIbIWA,



* pa3IUYaTh BUIAB XUMUYECCKOHN CBSA3H: HOHHYIO, KOBAJICHTHYIO TOJIAPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO W METAJUNTMYECKYIO;,

* m300paxarh IEKTPOHHO-HOHHBIE (POPMYIIBHI BEIIECTB, 00PA30BAHHBIX XUMUUYECKAMH CBSA3SIMHU PA3HOTO BUA;

* BBISBIIATH 3aBUCUMOCTH CBOWCTB BEIIECCTB OT CTPOCHUS WX KPUCTAJUTMUECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAJUTMYECKAX

* XapaKTEPU30BATh XUMHUUCCKUE IEMEHTH W UX COCTMHECHUS HA OCHOBE TIOJIOKCHHMS SJICMEHTOB B MIEPUOANUECKON CHCTEME 1
0COOEHHOCTEH CTPOCHHUA UX aTOMOB;

* XapaKTEPU30BaTh HAYYHOC W MHPOBO33PEHUCCKOE 3HAUCHUE TEPHOJMUECKOTO 3aKOHA W TEPUOAUYCCKOW CUCTEMBI
xumMmudeckux saemenTos J[. M. MennaeneeBa; ¢ 0OBACHITh CYyTh XUMHWYECKHX TPOIECCOB W WX MPUHIUMHAAILHOEC OTIIMUHE OT
(rzrdeckux;

* Ha3bIBATh MPU3HAKA W YCIIOBHUS MPOTCKAHUS XUMHUYCCKUX PEAKITHIA;

* YCTAHABJIMBATh MPUHAIICIKHOCTh XUMHUUCCKOW PEAKIMHA K OMPEACTEHHOMY THIY IO OJHOMY W3 KIaCCHU(hUKAIIMOHHBIX
MPU3HAKOB: 1) MO YKCITy M COCTAaBY MCXOMHBIX BEIIECTB M MPOAYKTOB PEAKITUH (PEAKIIMK COCTUHCHHUS, PA3JI0KEHUA, 3aMEIICHUS
1 00OMeHa); 2) TIO BBIJACIICHHUIO WJIA TIOTJIONMICHUIO TEIIOTH (PEaKIUK SK30TEPMUUECKHIE W SHIOTCPMUAUYECKHE); 3) MO M3MEHEHHUIO
CTETICHEH OKHCIICHUA XMUMHUYCCKHUX AJIEMEHTOB (PEaKlMK OKHUCIUTEIbHO-BOCCTAHOBUTEIbHEIE), 4) MO 0OpaTUMOCTH TIpoliecca
(peaknum 0OpaTuMbIe 1 HEOOPATUMBIE);

* COCTABJISITh YPABHEHUS AEKTPOJUTHUCCKON AMCCONMANMK KUCJIOT, MIEOYEH, COJIeH; TOMHBIE W COKPAIIEHHBIE WOHHBIC
ypaBHEHUS PeaKIuii 0OMEeHa, YpaBHEHUS OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA;

* MPOTHO3UPOBATH MPOAYKTHl XUMUUYECKAX peakinuii mo (GopMysiamM/Ha3BaHUSAM HMCXOJHBIX BEIIECTB; OMPEACIIATh UCXOIHBIE

BeIecTBa 1Mo opMysamM/Ha3BaHUAM TIPOYKTOB PEAKITUH,



* COCTABJISITh YPABHEHUS PEAKIIHMA, COOTBETCTBYIOIIMX IMOCICAOBATEIIEHOCTH («IIETIOYKE») TPEBPAIEHNH HEOPTaHHUECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB,

* BBISIBJISITH B MPOLIECCE IKCIEPUMEHTA MPU3HAKH, CBUAETEIBCTBYIOIMINE O MPOTECKAHUU XUMUYECKON PEAKIINK,

* IPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA,

* OMPEACNATh XapaKTEP CPEbI BOIHBIX PACTBOPOB KHCJIOT U LICJIOUEH MO0 U3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOANTH KAYECTBEHHBIC PEAKLIMU, TTOATBEPKAAOIINE HAJTMYKE B BOJHBIX PACTBOPAX BEIIECTB OTACIIBHBIX HOHOB

* OMIPEACIIATH MPUHAIC)KHOCTh HEOPTAHUYECKHUX BEMIECTB K OJTHOMY W3 M3YUEHHBIX KJIACCOB/TPYMI: METAUTBl © HEMETAJLIIBI,
OKCHJBI, OCHOBAHHUS, KUCJIOTHI, COJIH,

* COCTaBJIATH (DOPMYJIBI BEIIECTB 1O WX HA3BAHUAM,

* ONMPEACNATh BAJICHTHOCTh U CTENEHb OKUCJICHHS AJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHWYECKAX COCAMHEHWIN TO BaJICHTHOCTSIM W CTEMCHAM OKHCJICHHWS JJIEMEHTOB, a TaKKe
3apsiiaM MOHOB, YKA3aHHBIM B TAOJIMIIE PACTBOPUMOCTH KHUCJIOT, OCHOBAHUMN U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH M3MECHECHHS (PU3NUCCKUX Y XUMHUUECCKIUX CBOMCTB MPOCTHIX BEMIECTB (META/UIOB U HEMETAJIJIOB )
U WX BBICIIMX OKCUIOB, 00PAa30BAHHBIX 3JIEMEHTAMU BTOPOT0 U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUUYECKUE CBONCTBA, XapAaKTEPHbIE JJISl TPYIIT OKCHIOB: KUCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMHUUECKUE CBOMCTBA, XapaKTEpPHbIEC IS KaXKJAOrO0 M3 KJIACCOB HEOPraHWYECKUX BEIIECTB. KHUCIIOT,
OCHOBAHMU, COJICH,

* IPUBOJUTHh MPUMEPBI PEAKLMM, MOATBEPKAAIOMMNX XUMHAYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB. OKCUIOB, KHUCIIOT,

OCHOBAHHWH U COJICH,



* ONMPEACNATH BEMIECTBO-OKUCIIATEND U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHAX,
* COCTaBJISITh OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIN OanaHC (/1 M3yUCHHBIX PEAKIIHi ) 11O TIPEITOKSHHBIM CXeMaM PEaKIvii;
* IPOBOJUThH JIADOPATOPHBIEC OMBIThI, MOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKHUX

BEIICCTB,

Buvinycknuk nonyuum 603MOMCHOCMb HAYUUMbCA:

* 2PAMOMHO 00paAUAMbCSL C BeUeCm8am 8 NOBCEOHEGHO JHCUSHU,

* 0CO3HABAMb HEOOX0OUMOCMb COOJIIOOCHUS NPABUIL IKOI02UHECKU Oe30NACH020 NOBEOeHUs 8 OKpPYIcalouel npupooOHol
cpeoe;

* NOHUMAMb CMBICT U HEOOX00UMOCMb COOII00eHUsl NPeOnuUcanuti, npeoiazaemvix 8 UHCMPYKYUSIX NO UCHOIb30BAHUIO
Jlekapcme, cpeocms Ovimogol Xumuu u op.;

* UCNONBL306AMb  NPUOOPEMENHbIE KII0YeBble KOMNEMEeHMHOCMU NpU  BblNOJHEHUU UCCTe008AMEIbCKUX NPOEKMO8 NO
U3YUeHUIO C8OLICME, CNOCOO08 NOTYYEeHUS U PACNO3HABAHUS 6EULECMNG,

* Pa3sUEAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCBMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexcmamu Y4eOHUKA U OONOJIHUMENLHOU JUMepamypotl, CNPABOYHbIMU MAOIUYAMU, NPOSSISAMb 2OMOGHOCHb K
VBADICEHUIO UHOU MOYKU 3peHUsi NPU 00CYICOCHUU Pe3YIbMamos 8bINOJIHEHHOU pabombl,

* 00beKMUBHO  OYEHUBAMb UHQDOPMAYUIO O BeUECMBAX U XUMUYECKUX NPoYeccax, Kpumudecku OmHOCUMbCS K
NCeBOOHAYYHOI UHpoOpMayul, HeO0OPOCOBECMHOT periame, KaACAoueticsi UCNOIb308AHUS PA3TUYHBIX BEULECSE.

®* OCO3HABAMb 3HAYEHUE MEOPEMUUECKUX SHAHUT OJIs npakmuqecmﬁ oesimenvbHoCmu yenoeekd,



* ONUCHIBAMb UZYYEHHDBIE OOBEKMbL KAK CUCTEMbl, NPUMEHSISL I0CUKY CUCIEMHO20 AHANU3A,

* NPUMEHSAMb  3HAHUS O 3AKOHOMEPHOCMAX NePUoOUYeCcKoli CUCmembl XUMUYECKUX DIeMeHmo8 Ol OObIACHEeHUs U
npeosuUoeHUsi COTICE KOHKDEMHbIX 8el eCE,

* pazsueamv  UHGOPMAYUOHHYIO KOMNEMEeHMHOCHb NOCPeOCmBoM  yenyOineHuss 3HaHuti 00 ucmopuu CmaHoeIeHUs!
XUMUYECKOU HAYKU, e¢ OCHOBHBIX NOHAMULL, NEPUOOUYECKO20 3AKOHA KAK OOHO20 U3 8ANICHETUUX 3AKOHO8 NPUPOObL, d MAKICE O
COBPEMEHHBIX OOCIUINICEHUSAX HAYKU U TEXHUKU.

* COCMAGTISIMb MOJIEKYISAPHbBIE U NOTIHBLE UOHHBIE YPABHEHUS NO COKPAULEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMDb  NPUMEPBL  pearyutl, NOOMEEPAHCOAIOWUX CYUeCMBOBAHUE B3AUMOCBA3U MEJNHCOY OCHOBHBIMU  KIACCAMU
HEOp2aHUu4ecKux 6eujecme,

* NPOCHOZUPOBAMb PE3YIbMAambl 8030€HCMEUs. PATUYHBIX (DAKMOPOE HA USMEHEHUE CKOPOCU XUMUYECKOT peaKyulL;

* NPOCHOZUPOBAMb Pe3YIbMAambl 8030€HCMEUs PAZTUYHBIX (hAKMOPOB HA CMeUeHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHOZUPOBAMb XUMUYECKUE CBOLICINEA Belyecms Ha OCHOBE UX COCMABA U CMPOEHUsL,

* NPOCHOZUPOBAMb CNOCOOHOCIb BEULECHBA NPOSBISAMb OKUCTUMEIbHBIE WU G0CCIAHOBUMENbHbIE CEOUCMBA C Y4émom
cmeneneti OKUCTEHUs DTIEMEeHMO08, 8X00SUX 8 e20 COCMAB;

* BLISAGISAMb CYUECMBOBAHUE 2EHEMUYECKOU G3AUMOCEA3U MEJNCOY 8eULeCMBAMU 8 PSOY: NPOCMoe Geuecmso — OKCUO —
2UOPOKCUO — COJIb,

* OP2AHU308bIBAMb, NPOBOOUMb  YYEHUUECKUEe NPOeKMmbl No UCCIe008AHUI0 CEOUCME BeUeCms, UMEIOWUX BAICHOE

NPAKMUHECKOE SHAYEHUE.



B koMmmiekT TexHuuecknX U HHOOPMAITMOHHO-KOMMYHHKATHBHBIX CPEICTB OOYUCHHS BXOAAT: anmaparypa Julsl 3amuceit u

BOCIIPOM3BEJCHUS ayAHO- U BUACOMH(POPMAIMH, KOMITBIOTEP, MyJTbTUMEANA TPOSKTOP, JHOCKA ¢ WHTEPAKTUBHOW TMPHUCTABKOM,

KOJUICKLIUSI MEIMA-PECYPCOB, BbIXO B IHTEpHET.

Hcnonb3oBaHue 3NIEKTPOHHBIX CPEJCTB 00YUESHHS MO3BOJISAIOT:
® AKTMBU3HPOBATH JACATEIIBHOCTh 00YUAIOIINXCS, MOJydYaTh 001e€ BHICOKHE KAUSCTBEHHbBIEC PE3yIbTaThl 00yUCHU,

e npu noaroropke Kk EI'D obecneunBaTh caMOCTOATENIBHOCTD B OBJIAJCHUM COACPKAHUEM Kypca .

dhopmuposats UKT - KOMIIETEHTHOCTH, CIOCOOCTBYIOIIYIO YCIIEITHOCTH B YUEOHOU NEATEIHHOCTH,

dhopmuposats YV /I,



IToypouHoe nJIaHMpPOBaHHE

No Tema u Tun ypoka Hara DJleMeHThI COAePKAHMS Ilnannpyemsblie pe3y/jabTaThbl
/i IIpeameTHsbie Metanpeamernbie YY/I JINYHOCTHBI
e YV
Beenenue. O0mas XapakTepuCTUKA XUMHYECKHX 3JIEMEHTOB H XUMHYECKUX peakuni. [leproanyecknii 3aK0H ¥ NePHOAHYECKAS CHCTEMA XHMHYeC KHX
ayiemeHToB JI.M.Menaeneesa. (124.)
1 Xapakrepuctukaxum | 02.09 Broambiii nrcTpykTax mo OT u Th. Hayuames: xapakTepu3oBath Pery/isiTUBHBIE: CTABAT VICOHBIC DopMupyoT
HYeCcKOro dJIeMeHTa XapakTepucTHKa XUMAIECKOTO XHMHYCCKHE 3JIEMEHTHI 1-3 —T0 344244 HA OCHOBE COOTHECCHUS TOTO, OTBETCTBCHHOE
DJIeMenTa 1o nonoxkermo 5 LICXD neproaa mo ux mojioxkeHuo [ICXD | 4YTo yiKe H3BECTHO M YCBOCHO OTHOLICHHE K
Ha OCHOBAHHH IO A-H. Menjeneesa. JA.. Menneneesa. YYAIIMMCS, W TOTO, YTO EHIE YUCHHIO
HOJIOXKCHUA B AeMOHCTpAIIIA: MOZCITH ATOMOB Ionyuam 603Mo¥CHOCHb HEM3BECTHO
Ilepunoanueckoii SMEMEHTOB 1-3 —I0 NePHOROB Hayyumbcs: OMUCHIBATH U3ydcHHble | Ilo3HaBaTeqbHBIC: CAMOCTOSTEIEHO
CUCTEME 0OBEKTHI KAK CHCTEMBI, IIPHMCHSI BBIICIIFOT U (DOPMYIHPYIOT
JI. . MeHzeneesa JOTHKY CHCTEMHOT'0 aHAJIH3A TIO3HABATEIBHYIO LIEITh
KoMMyHHAKATHBHBIC; DOPMYTHPYIOT
COOCTBCHHOC MHCHHC H ITO3HIIHIO,
3aJAF0T BOIPOCHI, CTOST HOHITHBIC I
TIAPTHEPA TOHATHS
2 CBoiicTBa OKCHIOB, 06.09 XmMqucxvne cBoficTBa OKCHJIOB, Hayuamcs: Ha3bIBaTh 00LIHE PeryasiTHBHBIE: CTAaBAT YUCOHYIO [posBisoT
KHCJIOT, OCHOBAHHI OCHOBAHUH , KHCIIOT, CONCH B CBETS XHMHYECCKHE CBOMCTBA KHCIOTHBIX, 3a4a4y, ONMPEICIIA0T YCTONYMBBII
1 coneii B CBeTe TEeOpHH SJICKTPOITUTHICCKOU OCHOBHBIXUOKCI/IZ[OI\B’, KHCIIOT, nocni:/:LOBaTenLHOCTL MPOMEXKYTOUHBIX | YydIeOHO —
AUCCONUAIINN ¥ OKUCICHIA - OCHOBAHHH H COJICH C MO3HITHH LEJAeH C YUETOM KOHKPETHOTO MO3HABATCIHHEI
Teopuu BOCTaHOBJICHIL T3/1; IPHBOIUTH TPHMEPHI PE3YIBTATA, COCTABIIAIOT TUIAH M 1 MHTEPEC K
BHeKTpOHHTquCKOﬁ peakuui, NOATBEPKAAFOIIUX ITOPUTM JCHCTBUH HOBBIM
IUCCOLMALIMU U XHMHYCCKHE CBOMCTBA: OKCH/IOB, IMo3naBarebHbBIC: crmocodam
OKMCIICHHUSI- KHCJIOT, OCHOBAHHH, COJICH; CaMOCTOATEIHHO BBIACILIIOT pemcHus 33124
BOCCTAHOBJICHIS OIIPECTIATH BEIICCTBO — OKUCIUTEND | (DOPMYJIHMPYIOT MO3HABATCIBHYIO LEI,

1 BEIICCTBO —BOCCTAHOBUTEND B
OBP;

Honyuam 803modcHoCHb
Hayuumues. TPOTHOSHPOBATh
CIOCOOHOCTH BEINECTBA MPOSBIATH
OKHCJIHTEIIHHbIC HITH
BOCCTAaHOBHTEIIBHBIC CBOICTBA C
YUYETOM CTCTICHEH OKUCIICHHUS
37IEMCHTOB, BXOMANIMX B €T0 COCTaB

HCTIONB3YS OOIIIE MPHEMBI PEIICHHUS
3a1a4

KoMMmyHuKaTHBHBIE:

KoHTpoab u onieHKa ASHCTBUI
mapTHEpa




AM(I)OTeprIe 09.09 ITonsiTHe 0 IepeXoHBIX DIIEMEHTaX. Hayuamcesa: XxapakrepuszoBaTh PeryasituBnbie: IIposBasroT
OKCHUIIBI U AmcbotepHOCTE. | 'eHeTHIeCKAH PsiT XHMHYCCKHE CBOMCTBA aM()OTEPHBIX | [IpHHUMAOT M COXPAHSIOT YICOHYFO J0OpOXKenaTens
NIEPEXOJHOTO3JICMCHTA. OKCHIOB H THIPOKCHIOB; 3aJa4y, VYUTBIBAIOT BBIJICICHHBIC HOCTb,0T3bIBYHB
THAPOKCHADL Jlab.ommrt: 1.1lonyuerue ITHAPOKCHAA | HCIOTB30BATH IIPH XAPAKTEPHCTHKE | YYHTEIEM OPHCHTHDHI ACHCTBHSA B OCTh, KAK
IIUHKA ¥ HCCIIEIOBARUE €TO CBOHCTB BEINECTB MOHATHE «aM(OTEPHOCTE», | HOBOM Y4EeOHOM MaTepHalc B TIOHUMAHHE
MPOBOJUTH OTIBITHI, COTPYAHHYECTBE C YUUTEIEM YyBCTB
MOATBEPIKIAOIINE XUMUICCKHE Ilo3naBaTe/IbHBIC: JPYTHXIIIOACH U
CBOHCTBA aM(OTEPHBIX OKCHIOB U Crassr u GopMyIHPYIOT MIPOOIEMY COTIEPEIKUBAHNE
THOPOKCUIOB, YPOKa, CAMOCTOATENBHO CO3JA0T HM
IHonyuam 6o3modcHocH AITOPUTM ACATEIBHOCTH MPH PEIICHUH
Hay4umsCcs: 0OCO3ZHABATDH 3HAUCHHC TPOOIIEMBI
TEOPETHYCCKHUX 3HAHUH A1 KoMMmyHuKaTHBHBIE:
MPAKTHYCCKON AEATETBHOCTH ITposABIAOT AKTHBHOCTH BO
YEeJI0BEKA B3aUMOJCHCTBHH I PEILCHUA
MO3HABATEIBHBIX H
KOMMYHHUKATHBHBIX 3a4a4(331a10T
BOMPOCHL, (DOPMYIHPYIOT CBOH
3aTPyAHCHUA, PEANIATAF0T IOMOIIb B
COTPYIHHYCCTBE)
CraproBas 13.09
KOHTpOJIbHast padoTa
HepI/IO TTUYECKUH 16.09 Crpykrypa LICXD J[. 1. Menaeneena. Hayuamcs: onuceIBaTh 0 PeryasituBnbie: OnpeaensaroT
3aKOH U Crpoenne atoMa. DU3MIECKUH CMBICIT XapaKTEPH30BaTh TAOTHIHYIO ITnanupyroT CBOM ACHCTBHA B CBOKO JIMYHYHO
I MOPAIKOBOTO HOMEPA, HoMepa 1epuoja, | gopmy [ICXD 1. Menaeneesa; COOTBETCTBUU C MOCTABICHHON TIO3ULUIO,
CpHOAITECKas HOMEpa I'PYIIIBL XUMHIECKOI0 SJIIEMEHTA | negaTh YMO3AKIIOUCHHS O XapaKTepe | 3aJayeil u YCIOBHAMHE €€ PeaTu3alyu AJICKBAaTHYO
cucrema B IICXD JI.K. I\‘{[eH/:[eneeBa. ITpraunb H3MEHCHHS CBOMCTE XHMIHMCCKHX u(depeHIEpo
J. 1. Menneneesa B USMCHCHITL CBOUCTE XIMITCCKIX 3NIEMEHTOB C yBEMMEHHEM 3apsioB | [o3HABATEILHBIE: CTABAT BAHHYHO
CBETE y4YeHHs O HepHONAN 1 [pYIIAK, LHABHb ATOMHBIX SICD. i (POPMYIMPYIOT LEH H IPOGACMBL | CAMOOLCHKY
CTPOCHHH aTOMa noxrpyrmax [ICX JLU. Merreneena, Tlomyuam 803MOICHOCHIb YPOKa; 0CO3HAHHO H MPOU3BONLHO CBOHX YCIIEXOB
TleMOCTpAIISI: pasTHHHELe (hOPMEL HAYMUMbCS” TPHMEHSTH SHAHKS O CTPOSAT B YCTHOM U MUCbMEHHOH (opMe | B yuecOe
TaOJIHIT TePUOANIECKOM CHCTEMBL 3aKOHOMEPHOCTSIX IEPHOIMUCCKON
JIad.omerT: 2. Mo gemnpoBaHTe CHCTEMBI XUMHYECKHUX JJIEMEHTOB Kommynukatususie: .
IIOCTPOCHUA He‘pHOZ[H‘IeCKOfI CUCTCEMBI A 06’L}ICH6HI/I}I U NpCABUOCHUS BJ'IaZ[eHI/Ie MOHPHOFquCKOH u
H-H. Mengeneesa CBOWCTB KOHKPETHBIX BEMIECTB AUATOTIECKO (JopmamHt peunt
XuMmueckast 20.09 XUMHUYECKas OpraHu3anus >KUBOU U Hayuamcesa: XxapakrepuszoBaTh Perynatusabie: paboTaTh MO IUIAHY, DOOopMHPOBAHUE
OpraHU3aLHs KUBOI HEKHBOM MMPHPOABL. XI/IMquCISI/Iﬁ XHMHYECCKHHA COCTAB JKHBOH KICTKH; | MCHONE3Ys CHCIHATEHO MOJAOOpAaHHBIE | OTBETCTBCHHOTO
o COCTaB AApa, MAHTHH U 3¢MHOH KOPBL. | COCTaB AApa, MAHTHH 3¢MHOU KOPBL, | CpeAcTBa. YMEHHE OLEHHUTH CTCTICHBb OTHOILICHHA K
1 HEXXUBOU MPUPOBI XHUMHYECKHE 3TIEMEHTHI B KICTKAX Honyyam gosmoorcHocms yCHexa HiId HEeyCIeXa CBoei YYCHHIO




JKABBIX OPraHU3MOB. Makpo- u
MHKPO3JIEMCHTBHI.
Jemoncrpanusi:Monaens CTpoeHUS
3€MHOTO IIApa B TIOTIEPEIHOM
paspese

HaAydumbspcs.! OOBICHATH MHDP C TOUKH
3PCHUA XUMHH

JIeITEIbHOCTH
Io3znaBaTebHBIC: AHATH3UPOBATH,
CPaBHHBATh M 0000IIATH H3YUCHHbIC
noHsTHA. CTPOUTH TOTHIECCKOE
paccyKIeHHUE, BKIIIOYas YCTAaHOBICHHE
TIPUYHUHHO — CJICACTBCHHBIX CBSI3CH.
[IpeacTemars nHGOPMAIHIO B BUIC
pHUCYHKA

KoMMmyHuKaTHBHBIE:

OtcranBaTh CBOIO TOUKY 3PCHILL,
TIPUBOANTE APTYMEHTBI, TIOATBEPKAAS
ux (pakramu

7-8 Knaccudurarms 2309 O000meHue CBeICHNH 0 XUMIYMCCKUX | [Hayyamca: yCTaHABINBATH PerynsaTusnbie: OnpeaensaroT
XHMHYECKIX 27.09 peakmmsix. Kimaccudurars MPHHAAICKHOCTh XUMUYECKOH BrIABHTarOT BEpCHH PEHICHUA BHYTPCHHIOH
N XHMHYCCKHUX PEAKIHMH IO PA3IMYHBIM | PEAKUWH K ONPEACIEHHOMY THILY IO | IPOOJIEMBI, 0CO3HABATh KOHCHHBIH TIO3HITHIO
peaxini 1o OCHOBAHMSIM: OJHOMY M3 KJIACCH(PMKAHOHHBIX pe3yabTar 00yJaromImXCs
pas/InIHbIM COCTABY H MHCITY PCATUPYIOIIHX U NPH3HAKOB: 1) 1O YHCITY U COCTABY HA YPOBHE
OCHOBaHUAM 00pasyOLIMXCA BEIIECTB, TEMJIOBOMY | MCXOJHBIX BEIECTB H MPOAYKTOB IMo3znaBaTenbHbIE: TIOJIO>KUTEITHHOT
3¢ dexry, peaxuuy (PEeakyuy COCTHHCHIL, BrIOMparoT OCHOBAHMS M KPUTCPHH UL | O OTHOLICHHUS K
HAIPABJICHAIO, H3MCHCHHIO CTCIICHEH | Pa3IIOMKCHMS, 3aAMEIICHUS B OOMEHA); | KIACCH(HKAIIH 00paz0BaTEIBHO
OKHCIICHHA 3ICMCHTOB, 00Pa3yOIIIX 2) O BBIACICHUIO HITH [TpeobOpa3oBrBaTh HHPOPMALHIO U3 MY TPOIICCCY,
pearupyroIue BemecTsa, ¢ase, TIOTJIONICHHIO TETIIOTHI (PEaKIuu OJHOTO BHJA B IPYTOH M BBIOMPATH 11 | IIOHUMAIOT
HCTIONB30BAHMIO KATAH3aTOPA. JK30TEPMHYCCKUC U ce0s1 yno0Hy10 GopMy Purcarmu HEOOXO0INMOCTh
JIad. onbITHI: 3HIOTEPMHYCCKIE), TIPEACTABJICHAS HH(POPMAIIH YYCHHA
3. 3aMCIICHHE KEIIC30M MCIH B 3) 1O U3MEHECHHIO CTENIECHEH
pactsope cyasdara meau (II) OKHCIICHHA XHMHYCCKHUX 3JIEMEHTOB | KOMMYHIKATHBHBIC:
(peaxkuuy OKUCIUTETBHO- OtcranBaTh CBOIO TOUKY 3PCHILL,
BOCCTAHOBHUTCIIBHBIC), TIPUBOANTE APTYMEHTBI, TIOATBEPKAAS
4) mo 0OpaTUMOCTH TPOIICCCa ux (paxramu. Pa3mmuaTh B yCTHOH peun
(peakuuu 0OpaTHMBIC U MHCHHE, T0KA3aTeNIbCTBA, THIIOTE3HI,
HEOOpaTUMEIC); TCOpUH
Ionyuam 03MOFCHOCHb HAVYUBCA:
COCTABILITh MOJICKYJLIPHBIC M
TIOJTHBIC HOHHBIC YPABHCHUS ITO
COKPAIICHHBIM HOHHBIM
VPaBHCHUSIM.
o Tlonsatue o CKOpPOCTH 30.10 IlonATHE O CKOPOCTH XUMHUYCCKON Hayvamca: HazpiBaTh (JaKTOPBHI, PerynsaruBHbie: IIposBmsroT
XUMHYECKO peaxiyu. DakTOpHI, BAMAOIIIE HA BIIMSAIOIINC HA CKOPOCTB CamocToATeIFHO OOHAPY KUBAIOT U YCTONYMBBII
CKOPOCTh XHMHYCCKHX PCAKIIHH. XHMHYCCKOH PCakiiu U 00BACHATD (hopMyIHPYIOT POOIIEMYy. yueOHO —
PeaKium JemoncTpammmn: WX BIMSHHC HA CKOPOCTH TIO3HABATEIbHBI




3aBUCHMOCTH CKOPOCTH

XUMHYECKOH PEAKIHH OT IPHPOABI
PCATHPYIOIIUX BEIICCTB. 3ABHCHMOCTD
CKOPOCTH XHMHUYECKOM PEAKLMHU OT
KOHICHTPALIIH

PCATHPYIOIIUX BEIICCTB. 3ABHCHMOCTD
CKOPOCTH XHMHUYECKOM PEAKLMHU OT
TUTOIIATH COMPUKOCHOBEHHS
PEarupyromux BEMECTB («KUISIIUN
CIIOW»). 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peaKkUuu OT
TEMIICPATYPhI PEATHPYIOIIHX
BCIIICCTB.

Ja6. OnbIThI;

4. 3aBHCEMOCTH CKOPOCTH
XUMUYECKON peaKkUuu OT

TIPHUPOBI PEATHPYIOIINX BEIIECCTB HA
TPUMEPE B3aMMOICHCTBHH KHCIIOT C
METaUIaMH. 5. 3aBHCHMOCTh
CKOPOCTH XHMHUYECKOM PEAKLMHU OT
KOHICHTPALNH PEATUPYIOIIHX
BEINECTB HA MPUMEPE
B3AaUMOJCHCTBHA NUHKA C COAHOMN
KHCJIOTOH Pa3IHYHON KOHICHTPALH.
6. 3aBHCEMOCTH CKOPOCTH
XUMHYECKON PEAKIMH OT IUTOLIAIH
COTIPUKOCHOBCHHS PEATHPYIOIINX
BCIIICCTB.

7.MoaenupoBaHHE «KHILAMIETO CIOD».
8. 3aBHCHMOCTb CKOPOCTH
XUMUYECKON peaKkUuu OT
TEMIICPATYPhI PEATUPYIOIINX BEIICCTB
HA IPUMEPE B3AUMOACHCTBHA OKCHAA
meau( II) ¢ pactBopom cepHoit
KHCIIOTBI PA3IIIYHON TEMIICPATYPhI

XHMHYICCKOH peaKknnu; HA3bIBATH
(haxTOpHI, BIUSIOIINE HA CMCIICHHE
XHMHYECKOTO PABHOBECHSI.

HOﬂyqam BO3MOIHCHOCHTb
Hay4umsces: MPOTrHO3HPOBATH
Ppe3yAbTaThl BO3ACUCTBUS
pa3mTU4HBIX (DAKTOPOB HA H3MCHCHHC
CKOPOCTH XHMHUYECKOM PEaKIINY,
MPOrHO3UPOBATH PE3YIBTATHI
BO3/ICHCTBUS Pa3INIHBIX (PAKTOPOB
HAa CMCHICHHUC XHMHYCCKOI'O
PaBHOBECHA

Ilo3naBaTe/IbHBIC:

BBLIBISFOT IPUYUHEL U CIICACTBHU
siereHU. CTPOST JTOTHYECKHE
paccyXICHHUS, YCTAHABIHBAIOT
TIPUYHUHHO — CJICACTBCHHBIC CBA3H

KoMMmyHuKaTHBHBIE:

YUHTHIBAIOT PA3HBIC MHCHUS U
CTPEMATCS K KOOPAMHALNH PA3IMIHBIX
MO3HIUN B COTPYIHHYIECCTBE,
(HOPMYIHPYIOT COOCTBCHHOC MHCHHUC H
TIO3HITHIO

# HHTEpEC K
HOBBIM OOIIHM
crmocodam
pemicHuS 33134

10

Kartanusaropel

04.10

Karanu3arops! u kaTamms.
WHrnOuropsl. AHTHOKCHIAHTEL.
JdemoHcTpanmm:

I'OMOTCHHBII M T€TEPOTCHHBII

Hayuamcs: uCNOAB30BaTh MPH
XAPaKTEPHUCTHKE MPEBPALICHHH
BEIIECTB MOHATHA «KATATU3aTOP,
CMHTHOHUTOP», KAHTHOKCHAAHTHI»,

PerynsaruBHbie:

YauTeIBaroT NPAaBUJIO B ITIAHUPOBAHUHA
H KOHTPOJIC CII0C00a PCIICHHUS,
OCYIIECTBJLIIOT MOMATOBBIA KOHTPOJIb

YcBocHmE
TPABHIT
HHIUBHIYAIBHO
TO H




Kataym3bl. GepMEHTATHBHBIH MIPOBOJIUTH HECTIO’KHBIC XUMHICCKHC 6e30macHoTo
Katamm3. UHruOmposaHue. OIIBITHI ¥l HAOMIOZACHUS 32 Ilo3naBaTe/IbHBIC: noseneHns BUC,
JIa0.onbITHI: H3MCHEHUSMH CBOWCTB CBOHCTB CaMOCTOATENBHO CO3IA0T AATOPHTM VTOKAFOIIIX
9. PaznoxxeHue BCINECTB B MPOIICCCE MPEBPANICHUH, | ACATCIBHOCTHT IPH PEIICHUH MPOOIEM | >KU3HH U
TIEPOKCHIA BOJOPOAA C MOMOIIBIO coomomars npasmia Th u OT. Ppa3IMYHOrO Xapakrepa 30POBBIO
okcuaa maprasua (I'V) u katansassL LHomHam osmoscHocmy KoMMyHHKATHBHEBIE; moaci
10. ObHapyXCHUE KaTaNa3bl B Hay4umecs. TPAMOTHO 00paImaTses JloroBapuBaroTCa 0 COBMECTHON
HEKOTOPBIX MHUMIEBBIX MPOAYKTAX. C BEIICCTBAMH B TIOBCETHEBHOM JIEITEIBHOCTH, PUXOIAT K 00IEMy
11. MarnbupoBaHue B3aUMOJCHCTBHS | SKH3HH PELICHUIO, B TOM YHCJIC H
KHCJIOT C METAJIIAMH YPOTPOTIHHOM CTOJIKHOBCHHIO HHTCPECOB
11 006o01IeHue U 07.10 Hayuamca: 0000mars 3HAHAA 1 PeryasituBnbie:
CHUCTeMaTH3aIUs TPCACTABIATE HX CXCM, Ta0mH, BHUOC}IT HEOOXOIUMBIC KOPPEKTHBHI B
o TIpe3eHTaIMH JICHCTBHE TIOCTIC €TO 3aBEPIICHIS HA
SHAaHHM 11O TEME OCHOBE €TO M y4€Ta XapaKkrepa
«BBenenue» C/ICTAHHBIX OIIHOOK
Io3naBarebHbIC:
CTposT PeucBOC BBHICKA3HIBAHNC B
YCTHOH M MUCEMCHHOH (hopMe
KomMyKkaTHBHBIE: KOHTPOTHPYIOT
JEHCTBHA mapTHEpa
12 KouTtpoabHas 11.10 KoHnTpoas npeaMETHBIX | Hayuamca: IPAMEHATD NOMYYCHHBIE | PeryJsiTHBHBIC: OCYIIECCTBIAIOT Bepaxkaror
paGoraNel METaNpPEIMETHBIX YUCOHBIX ICHCTBUHA | 3HAHUS W CPOPMHUPOBAHHBIC YMCHHUS | NMONIATOBBIH W MTOTOBBIM KOHTPOJb IO | AJCKBATHOC
o Teme « Beenenmue. JUTA PeIICHHs YUCOHBIX 3a71a4 pe3ynbTary TIOHUMAHHE
1o TeME OO0mas XapaKTepUCTHKA XHMHUCCKUX MoznaBaTtenbHbIE: TIPUYHH ycTiexa
«BseneHue» 3JEMEHTOB M XUMHYECKUX PEAKIUH. CTPOAT PEUEBOE BHICKA3HIBAHNE B U Heycmexa
Ilepuoauueckuii 3aK0H 1 YCTHOH M MUCBMCHHOH (hopmMe yucOHOH
[Neproamieckas KoMMykaTHBHBIE: YUHTHIBAIOT JIeITEIbHOCTH
CHCTEMAa XMMHYECCKUX HIICMCHTOB pa3Hble MHECHHS U CTPEMATHCS K
. Y. Menaeneepa» KOOPAUHALMH PA3IUYHBIX MO3ULMI B
COTpPKY IHHYECTBE
Tema 1. Metanani(214.)
13 ( 1 ) Tlomoxenue 14.10 TMonoxeHne METAIOB B Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: OnpeaensaroT
14 (2) | snemenTOB- 18.10 [Nepunoamieckoit cucreme METAJLTBI IO UX MOJOKCHUIO B [TpuHIMAIOT B COXPAHSIOT YICOHYIO CBOIO JINYHYIO
XUMUYECKHX 3JIEMECHTOB TMCX3 .1 . Menneneesa, 3a4a4y, IUIAHUPYIOT CBOM JCHCTBUS B TIO3ULUIO,
METaJIJIOB B . J. Y. Menneneesa. Mertammueckas ONUCHIBATh CTPOCHUE COOTBETCTBUU C MOCTABJCHHOM 3a1aucii 1 | aJCKBAaTHYIO
ITepuonmieckoit KPHCTAIHYECKAS PEIICTKA H (PH3HUCCKHE CBOMCTBA METAIUIOB, | VCIOBHSMHE €€ PEaTH3AIIN (G PepeHIIPO
CHCTEMC MCTAJUTHICCKAA XUMHYICCKAs CBA3b. OOBACHATDH 3aBHCHMOCTH CBOMCTB | Ilo3HaBaTe ILHLIE: BAHHYIO
. U. Menpeneepa OOmme puznueckue CBOHCTBA METAJUIOB OT MX MOJOKCHHUS Hcnone3yroT 3HAKOBO — CHMBOJIIUCCKAC CaMOOIICHKY
1 0COGEHHOCTH MCTAJLIOB. MCX3 .1 Menneneesa; cpeacTsa CBOHX YCIICXOB
CrunaBbl, MX CBONCTBA M 3HAYCHHE. Honyyam gosmoocHocmy KomMmykaTuBHbIC: B yuebe




CTPOCHHS X
aTOMOB.
dusnueckue
CBOMCTBA
MeTaji10B. CILIaBb

JdemoHcTpanmm:
O0pasusl CIIaBOB

HayyumvcAa: IPOTHO3HPOBATH
CBOMCTBA HCH3YYCHHBIX
3JICMCHTOB U WX COCIWHCHHI HA
OCHOBEC 3HAHHUH O
TMIEPUOIMUECKOM 3aKOHE.

ApPryMEHTHPYIOT CBOIO TIO3UIIHIO U
KOOPAMHHUPYIOT €€ C MO3HUIHH ITAPTHEPOB B
COTPYAHHYECTBE

15 (3) XuUMHUUecKue 21.10 XUMHYECKHE CBOMCTBA METAIIOB KaK | [Hayuamca: OMUCHIBATL CBOUCTBA | PerysiTHBHBIC: DOOpMHUPYIOT
16 (4) | cBoiicTea Meramios | 25.10 BOCCTAHOBHTCIICH, a TAKKS B CBCTC UX | BCIICCTB HA OCHOBS HaOmoacHui | [locTanoBka yucOHOI 3a1a1H HA OCHOBC YMCHHA
TOJIOKCHHSA B 3ICKTPOXUMHUCCKOM 32 HX MPCBPAIICHUAMH, COOTHCCCHHS TOTO, YTO H3BECTHO H HCTOJTB30BaTh
PAAY HATPSLKCHUH METAILIOB. JCMOHCTPHPYCMBIMH YIHTCICM, | YCBOCHO , M TOTO, YTO CIIC HCH3BECTHO 3HAHHA B OBITY
Jemoncrpamuu: B3anmoaencTeue HCCIICAOBATH CBOHCTBA BEHICCTB Ilo3naBaTeInLHLIE:
MCTAIIOB C HCMCTAILIAMH. B XOZC BBIIOTHCHHSA BriaBmkeHIE THIIOTE3, HX 00OOCHOBAHIIC,
JIab. onerTel: 12 B3anmonelicTeue T1a00pPaTOPHOTO OTIBITA, ICIAThH JI0KA3aTEIbCTBO
PpacTBOPOB KUCIIOT H COJICH C BBIBOZBI O 3AKOHOMCPHOCTSIX
METaJIaMHu CBOHCTB MeTaJuIoB B iepuotax | KommykarusHbie:
rpynmax. Y4aBCTBYIOT B KOJIJICKTHBHOM
Honyyam gozmoocHocmy 00CYKICHHH mpooIeM, TPOSIBILIEOT
HayuumsCa: MPOTHO3HPOBATH AKTHBHOCTh BO B3aMMOJCHCTBHH  AJA
XHMHYICCKHC CBOUCTBA pemIcHUA KOMMYHHKATHBHBIX H
HCH3YICHHBIX 3JICMCHTOB H UX TMO3HABATCTBHBIX 3311
COCIMHCHHN HA OCHOBC 3HAHHM 0O
TICPHOTMICCKOM 3aKOHE,
17 (5) | Merauibl B 2810 Meramist B mpupoae. Oomie Hayuamcsa: cocTaBIATh PerynsaTusnbie: Topxocts 3a
npupoze. O6imue CIOCOOBI UX MOTYICHHA. YPABHCHHUS PCAKIHH , JICKAMMUX B | YUHTHIBAIOT MPABHIIO B TUIAHAPOBAHMI 1 POCCHITCKYIO
6 JIad. onbITHI: OCHOBC MMOTYUCHHA MCTAJLIOB. KOHTPOJIC Crmoco0a neHCTBHA HAYKY
CHOCODBI MX 13. O3HaKOMJICHHUE C pyaaMu skene3a | [lomyuam go3modcHocme Mo3naparenHBIC:
NOJIy9EHHA 14. OKpalMBAHKE TUIAMEHHU COJIMH | HAYYUMbCs: TIPUBOIUTH HCnomb3y 0T NOUCK HEOOX0UMOM
IICTIOYHBIX MCTAJIIOB MPHUMEPEI YPABHCHHH PCAKITHIA, HH(POPMAIHHA IS BHIOTHCHUA YICOHBIX
JIEKAIUX B OCHOBE 3aaHUI C UCTIOTH30BAHUCM YUCOHOH
TMPOMBIIIICHHBIX CIIOCO00B JTATEPATYPHI
TTOTYUCHHSA YYTYHA W CTaJIH. KommykaTuBHbIC:
YUHUTHIBIOT Pa3HBIC MHCHHUS H CTPCMATHCS
K KOOPIWHAIIMH PA3THIHBIX TIO3UIHH B
COTPYIHHUYECTBE
18 (6) Perenue 0811 PacueTHble 3a1a4u 0 YPABHEHUAM Hayuyamca: pemarb pacUeTHbIC PeryasituBnbie: OsnaacHue
PACUEeTHBIX 331a4 C XUMHYCCKHX PCAKIMH, MPOTCKAIOMINX | 3a4a4H MO YPABHCHILIM OI{GHI/IBaIOT TPABHILHOCTb BHINOMHCHILT HaBBIKAMIH JULA1
€ YJaCTHCM MECTAJIIOB H MX XHMHYCCKIX PCAKITHI, JCHCTBHA HA YPOBHC AICKBATHOH TMPAKTHICCKOH
NOHATHEM COCOMHCHUI MPOTCKAFOIIUX C YIACTHEM PCTPOCTICKHBHON OLICHKH JICATCITBHOCTH

MACCOBAA 00Jis

METAIIOB H UX COCTHHCHHUH.

Ilo3naBaTeInLHLIE:




8bIX00 NPOOYKMA

HOﬂyqam BO3MOIHCHOCHTb
HaydyumuvcA. pClIaTh
OJJHMITHAOHBIC 3a0AH.

Bribuparor Hanbosree 3(h(peKTHBHBIC
CTIOCOOBI PEIICHIS 33424, KOHTPOIHPYIOT
W OLCHUBAIOT MPOLICCCHH PE3YIbTAT
JICATCTIBHOCTH

KomMmykaTnBHbie:
Kontpomipyrot acHcTBHA MapTHEPA
19 (7) Tlousitiie o 11.11 Kopposus MeTamioB u CocoOb! Hayuamces: ucionb30BaTh MpH PeryasituBnbie: YMenne
KOPPO3HH O0pBOBI ¢ HEH XapAKTEPUCTHKE METAILTOB H HX Pa3znmrdaror cioco0 u pe3yabTaT ACHCTBHA | HHTCTPHPOBATH
COCIUHCHHHN MOHATHSA «Kopposusa | Ilo3HaBareIbHbLIE: TIOJTy4YCHHBIC
METAJIIoB METAJLIOBY, «XUMHYECKAS Braacror 00mmuM NPHEMOM PCIICHHSA 3HAHHS B
KOPPO3HsD», 3a7a4 MPAKTUYECCKUX
«IJCKTPOXUMHUYECKAS KommykaTuBHbIC: YCIOBHSX
KOPPO3HD», HAXOAHTH CITIOCOOBI JloroBapuBaroTCs O COBMECTHOM
3AIIUTH MCTAJIOB OT KOPPO3HH. | ACATCIBHOCTM, MPHXOJAT K 00meMy
Honyyam gozmoocHocmy pELICHHO
Hayuumsca . MPAMCHATH 3HAHASA
0 KOPPO3HH B >KH3HH.
20 (8) H_[e JIOYHBIE 15.11 O01as XapaKTCPUCTHKA MCTOTHBIX Hayvamuca: naparb PeryasituBnbie: Pazeutue
MeTaJIbl ObmIas METaJI0B. MeTaibsl B IPUPOJE. XAPAKTEPUCTHKY MIETOYHBIM IInanupyroT CBOM ACHCTBHS B CBS3H C OCO3HAHHOTO,
O01ue criocoOBl UX MOTYICHHUS. MeTajulaM MO UX MOJLKEHHUIO B TIOCTABJICHHOM 3a1a4€H U YCIOBUAMU €€ YBAKUTEIBHOTO
XapaKTepHuCTiKa CTpocHHE aTOMOB. TICXD .. Menaeneena, pemIcHUA H
IIlemouHbIe METALIBI — MPOCTHIC HCCIEI0BATh CBOMCTBA Mo3naparenHBIC: J0OpOXKenaTens
BEILECTBA IIETOYHBIX METAIOB — KaK Crasar u QopMyTHPYIOT LCTH H HOrO
TPOCTBIX BEILECTB. mPOOICMBI YpOKa OTHOIICHHUSA K
Honyyam gozmoocHocmy KommykaTuBHbIC: JPYroMy
HaYYUmMvCs. TPaMOTHO ACKBATHO HCIOIB3YIOT PCUCBBIC 4enoBeKy. Ero
00paImaTeCs ¢ BEIECTBAMHE B cpencTsa i 3QeKTHBHOTO PEIICHIS MHCHHIO,
TTOBCCIHCBHOM >KU3HHU. KOMMYHHKATHUBHBIX 337124 CIOCOOHOCTH
BECTU AUAJIOT C
JPYTHMHA
JHOJbMU
21 (9) CoenuHeHus 1811 Bakuelue cCOeIMHEHUSA ETOYHbIX | Hayyamces: XapakTepu30BaTh PeryasituBnbie:
LEJOUHBIX MCTAJTIOB — OKCHIBL, THAPOKCHIB H | (PH3HYMCCKUC H XHMHYCCKHC YUHUTHIBAIOT MPABUIIO B IIAHAPOBAHHA H
METAILIOB COH (XITOPHIBI, KAPOOHATHL, CBOICTBA OKCHIOB H KOHTPOJIC CIOC00a PCIICHHS

Cymb(aThl, HATPATHI), HX CBOUCTBA H
MPUMEHECHHE B HAPOJHOM XO3SICTBE.
Kammitaeie ymoOpeHwms.
JeMoncTpanumn:

O0pa3upl METOIHBIX U
IICTI0YHO3EMEIBHBIX METAJLIOB.

THIPOKCHIOB MICTOYHBIX
METANIOB, COCTABIATH
XHMHYCCKHE YPABHCHUS,
XaPAKTEPUBYIOIIHE CBOUCTBA
MIECTIOYHBIX METAIJIOB, PEIIATh
«UENOYKI MPEBPAICHHIL

Ilo3naBaTe/IbHBIC:

Hcnomp3yroT TOUCK HE0OX0ANMOH
HH(POPMAIHHA IS BHIOTHCHUA YICOHBIX
3aJaHAH C NCIOJIb30BAHUEM YICOHOH
JTUTPATYPBI

KomMmykaTnBHbIe:




B3aumonelcTBHE HATPHS, TUTHA C
BOAOH. B3anmozaeiicTBre HATPUA C
KHCIOPOAOM

IHonyuam 6o3modcHocH
Hay4umscs: COCTABIATH
«UETMOYKIW MPEBPAICHHIL

YUUTHIBAOT PA3HBIC MHCHHS H CTPEMATCS
K KOOPAMHALMH PA3TAYHBIX TIO3UIIHN B
COTPYIHHUICCTBE

22 H_[e JIOYHO3EeMEIbH 2211 O01mas XapaKTePUCTHKA 3JICMCHTOB Hayuamuca: naBarb PeryasituBnbie: Pazeutue
(10) bI€ METAIUIBI riaaBHOM noArpynmsl 11 rpynmel. XapaKTEPUCTUKY IInanupyroT CBOM ACHCTBHS B CBS3H C OCO3HAHHOTO,
6 CrpoeHne aToMoB. IIETOYHO3EMETbHBIM METaIaM TIOCTABICHHOH 3a1aUeH U YCIOBHAMH €€ VBAKHTETIHHOTO
obImas Illeno4yHO3EMENBHBIE o ux noypkeHmo B [1CX0D pemeHus H
XapaKkTCpUCTHKA METAILIE — IPOCTHIC BEMIECTBA. I Menneneesa, IMosnaBarebHLIE: J0OPOKETATEND
XapaKTEPH30BaTh COCTaB aTOMOB, | CTaBsT ¥ (OPMYIHPYIOT LETH U HOTO
HCCIIEAOBATH CBOMCTBA TPOOJIEMBI YPOKa OTHOIIICHUS K
MIECTIOYHBIX METAIIOB — KaK KommykaTuBHbIC: JIPYTOMY
TPOCTBIX BEILIECCTB. ACKBATHO HCHOIB3YIOT PCUCBEIC 4enoBeKy. Ero
Honyuam gosmodrcHocmy cpencTsa i 3QeKTHBHOTO PEIICHIS MHCHHIO,
Hay4umsCca: TPaAMOTHO KOMMYHHUKATHBHBIX 337139 CHOCOOHOCTH
00paImaTeCs ¢ BEIECTBAMHE B BECTH JHAIIOT C
TTOBCETHEBHOM JKH3HHI JPYTHMHA
23 CoenuHeHus 2511 Baxxuenue coeTHHCHUS Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: JroApMHU
(11) | wenouHO3eMeNbHDI IIETOYHO3EMETBHBIX (pu3IMECKHUE B XUMHICCKHC YUHTHIBAIOT MPABHJIO B IUIAHUPOBAHUH U
METAJUIOB — OKCHJIBL, THAPOKCHIBI M | CBOMCTBA OKCH/IOB H KOHTPOIIE CIIOCO0a peIeHNU S
X METaJIoB COJH (XJIOPHABL, KAPOOHATHI, THIPOKCHIIOB IMo3znaBaTenbHbIE:
HUTPaTHL, CyibdaTsl, Gocarer), UX | MEIOYHO3EMEIBHBIX METAJIOB, Hcnonp3yror monck HeoOX0MMMOH
CBOMCTBA M MPUMCHCHUC B HAPOAHOM | COCTAaBJIITH XHMUYCCKHC rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX
XO3SIHCTBE. VPaBHCHUSL, XapaKTEPU3YIOIIHE 33JaHAH C MCIOJIB30BAHIEM YUCOHOH
JdemoncTpamumn: CBOMCTBA INEIIOYHBIX METAILIOB, JTUTPATYPBI
BrauMoaeciicTBrHE KaIbIHUA C BOJOH. pelmarbh «USHOYKID KommykaTuBHbIC:
B3aumoaelcTBie MarHuA C MPEBPAILCHUH. YUHUTHIBAKOT Pa3HBIC MHCHUSA H CTPEMATCA
KHCIIOPOIOM. IHonyuam 6o3modcHocH K KOOPIWHAIIMH PA3THIHBIX TIO3UIHH B
JIad. onbITHI: Hay4umucs. COCTABIATH COTPYJHHICCTBE
15. B3aumMoAeHCTBHE KaIbIHA C «UETOYKH» MPEBPAIICHUH
Bonoil. 16. IlomyueHne ruApoOKCHIA
KaJIbIUsI W MCCIICIOBAHHUE €TO
CBOWCTB
24 AJIOMUHUI — 2011 CrpocHue atoMa, (PH3HUCCKHE H Hayuamvca . nasarb PerynsaTusnbie: DOOpPMHUPYIOT
(12) | mepexommbiit XHMHYCCKHUE CBOMCTBA ATFOMUHAS KAK | XapaKTCPHCTHKY amfoMuHmsl 1mo | [1naHMpyroT cBOM neiicTBHs C HHTEPEC K
MPOCTOTO BEIIECTBA ero nowkenmo B [ICX3 TIOCTABICHHOH 3a1aUeH U YCIOBHAMH €€ KOHKPETHOMY
OJICMCHT. JA. W Menneneesa, pEIICHN, OLCHUBAKOT NMPABHIBHOCTD XUMHYECKOMY
Dusuyeckue 1 XapaKTEPU30BaTh COCTAB ATOMA, | BHIIONHEHMS JCHCTBUA 3JEMEHTY
XUMHUYECKUE xapakrepu3oBars Quzmicckue u | [o3naBare/bHbIe:

CBOIICTBA

XHMHYCCKHE CBOMCTBA

CaMOCTOATENBHO BBIACIIIIOT U




AJTFOMUHMSL. ATFOMHUHMS, OOBSICHATH (hOPMYIHPYIOT MMO3HABATEIBHYIO LICTb,
[onyuenue 1 3aBUCHMOCTH CBOHCTB QTFOMUHHS | MCIOIB3YIOT OOIIUE ITPHEMbI PEIIICHH
ot ero nosokenus B [ICX3 33134
MPUMEHCHNE J.H.Menneneena, 00BICHATH KomMmykarnBHbIe:
aIFOMUHHA MPHYMHB XAMHYECKOH JIOTyCKAKOT BO3MOYKHOCTD PA3JIAIHBIX
HHEPTHOCTH ATFOMHUHUSL. TOYCK 3PCHHUS, B TOM UHCIIC HE
Honyyam gosmoorcHocms COBIIAJAFOINMX C UX cOOCTBEHHOM. 11
Hay4umbCs: TPAMOTHO OPHEHTHPYIOTCS HA TIO3MIUIO TAPTHEPA B
00paImaTeCs ¢ BEIECTBAMHE B OOIICHUU W B3aMMOACHCTBHH
TOBCECAHEBHOM KU3HI
25 Coenunenus 02.12 CocauHCHAS AMFOMAHI — Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: DOOpMHUPYIOT
(13) | amomunns — OKCHJ U THAPOKCHA, UX aM(POTEpHBIH | (PU3MICCKHEC U XHMHICCKHC YUHTHIBAIOT MPABHJIO B IUIAHUPOBAHUH U VYMCHHC
Xapakrep. Baskneifmme comu CBOMCTBA OKCHAA M THAPOKCHAA KOHTPOIIE CIIOCO0a peIeHNU S HHTETPHPOBATH
OKCHI 1 ATFOMUHMS. ATMFOMUHHUA, COCTABIIATH IMo3znaBaTenbHbIE: TOJTyYCHHbIC
TFUAPOKCUN, UX TpHMEHEHHE ATFOMHHHUS H €TO XHMHYECKHE YPABHEHHS, HConb3yroT MOUCK HEOOXOIMMOM 3HAHHSA B
amM(pOTEePHBII COCTHHCHUI. XapaKTEPHU3YIOIIHE CBOHCTBA rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX MIPKTHYECKYIO
XapakTep. JIad. onbITHI: AMFOMUHMS, PEIIATh «LEMOYKW» | 3aJaHUH C HCIOJIb30BAHHEM YUCOHOH SKH3HD
17.1lonyueHuE MPEBPAILCHUH. JIUTPATyPBL
THAPOKCHIA ATFOMHHUS U IHonyuam 6o3modcHocH KomMmykarnBHbIe:
HCCIICIOBAHNC Hay4umucs. COCTABIATH KonTponmpyror neicTBre maprHepa
€r0 CBOMCTB. «IENOYKMW» MPEBPAICHUH
26 HpaKT“qecKaﬂ 06.12 OCYIICCTBICHAC ICTIOYKH Hayuamca: obpamarscs ¢ PeryasituBnbie: Pazeutue
(14) paGora Nel XHMITIECKHX Ta00PaTOPHBIM o6opy;:[01%aHneM OCyIIEeCTBILIIOT MONIATOBBIH KOHTPOJIb 0 | KOMMYHHKATHBH
TIPEBPANICHUH W HArpEeBaTEIbHBIME MPUOOPAMHU | PE3yIbTATy oro
Ocymecrsenne B COOTBETCTBHH C NMPABUIIAMH KOMITOHCHTA B
HCIOYKH TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE: OOLICHUHN H
XUMHYECKUX ONMCHIBATh XUMHUUCCKUN Braacror 00mmuM NPHEMOM PCIICHHSA COTPYAHUYICCTBE
npeBpaIieHuit JKCIEPHMEHT C TIOMOINBIO SI3BIKA | 3a7a4 co
XHMHH, JACIATh BHIBOIBI IO KomMmykarnBHbIe: CBEPCTHUKAMH U
pe3yIbTaTaM SKCIICPUMCHTA. YUHTHIBAIOT PA3HBIC MHCHUS M CTPEMATCS | YUUTCIIMHA
IHonyuam 6o3modcHocH K KOOPAWHAIINY PA3INIHBIX TIO3UIINH B
Hay4umucs. OCO3HABATH COTPYAHHYCCTBE
HEO00XOAMMOCTb COOMFOACHUSA
npaBun b u OT ms coxpaneHusa
3/I0POBBSI OKPYKAIOIHX.
27 Keneszo — snement | 09.12 Pacnonoxenue xenesa B ILICXD/.H. Hayuamvca: gaBathb PerynsaruBHbie: DOOpMHPYIOT
(1 5) VIHprHHbI MeH/ieneeBa U CTPOSHHE €r0 aT(iMa- XAPAKTCPHUCTHKY KCJIC3a MO €ro IMnanupyror CUBOI/I /:[eI‘/'I(ETBI/I;I C HHTCPEC K
78 HoGoumodi DusnaecKre ¥ XUIMUIECKHUE CBOHCTRA mopkeHuro B [ICX3 TOCTABJICHHON 3a1aYCH W YCITOBHAMH CC KOHKPCTHOMY
KeJesd — IHPOCTOTo BeMeCTBa J N .Menneneesa, pEIICHN, OLCHUBAKOT NPABHIbHOCTh XUMHYECKOMY




(] 6) MOATPYIIIIBL 13.12 XapaKTCPH30BATh COCTAaB ATOMa, BBIMOJTHEHUS ICUCTBUS JICMCHTY
drzuueckie u xapakrepu3oBars Quzmicckue u | [o3naBare/bHbIe:
XUMUYECKHUE CBOMCTBA JKele3a, CaMOCTOATCIEHO BHIICILIIOT H
XHM\f/IquKHe OOBACHATH 3aBHCHMOCTD CBOMCTB | (DOPMYITHPYIOT MO3HABATCIIEHYIO LCIb,
CBOHCTBA KEJIC3a. KeJIe3a OT €ro MONOKEHUA B HCIONB3YEOT OOIIHE MPHEMBI PEILCHIA
Haxoxnenue B TICX5 .1 . Menneneesa, 3a1a4
npupose. HCCIIEAOBATh CBOMCTBA Jkene3a B | KoMMykaTHBHBIEC:
XOJIE BBIIIOTHCHHUS JIOIMyCKArOT BO3MOYKHOCTD PA3TMYHBIX
Ta00PaTOPHOTO OTBITA, TOYCK 3PCHUA, B TOM YHUCIIE HE
ONMCHIBATh XUMHUUCCKUN COBIIAJAFOIIUX C X COOCTBCHHOM. 1
JKCIICPUMEHT. OPHECHTHUPYIOTCS HA MO3HULIUIO MAPTHEPA B
Honyyam gozmoocHocmy OOIICHUH W B3aUMOACHCTBHH
Hay4umsCca: TPaAMOTHO
00pamAaTsCA C BEICCTBAMH B
TIOBCETHCBHOM YKU3HU
20 CoenuHeHus 16.12 I'eHeTHUECKHE PSIBI Fe*'mFe’" Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: PasBurue
(17) xenesa +2,+3 ux BaskueHmue comu Jkene3a. 3HAUCHAHS | (PH3HYCCKAC H XHMHYCCKHUC YYUTHIBAKOT MPABIIIO B IUVIAHUPOBAHUHU H OCO3HAHHOTO,
JKenesa CBOMCTBA OKCHAOB H KOHTPOIIE CIIOCO0a peIeHNU S YBAKUTEIBHOTO
Ka9ECTBCHHOC H €r0 COCIUHCHUI 711 MPUPOABL U TUAPOKCHIOB HKEIIE3a, Io3naBarebHbIC: H
ONpEAcICHUE. HAPOIHOTO XO3AHCTBA. COCTABIATD XUMHICCKHE HCnoas3yroT HOMCK HEOOX0AMMOM J0OPOKETATEND
I'eneruueckue JeMoHCcTpanum. YPABHCHHA, XaPaKTCPHU3YIOIIHC rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX HOTO
psimbr Fe 20 Fe BraumomeHcTBHE METATIIOB C CBOMCTBA COCIMHCHHI JKEIIe3a, 3aaHUH C UCMOIB30BAHACM YUCOHOH OTHOIICHHA K
+3 HeMeTautaMu. [lonyuenue TPOBOJANTH KAYECTBECHHBIC JTATPATYPHI IPYTOMY
ruapokcuaos xenesa (1) u (I10). peaxuuu, MOATBEPIKAAFOIIHE KommykaTuBHbIC: 4enoBeKy. Ero
JIad. onbITHI: HAJIMYHE B BOAHBIX PACTBOPaX YUHUTHIBAFOT PA3HBIC MHCHHA H CTPEMATCA | MHCHHIO,
18. BzaumoaeicTue skenes3a ¢ KATHOHOB >KEJE3a, peliaTh K KOOPAWHAILMH PA3JIHIHBIX O3ULHI B CIOCOOHOCTH
COISTHON KHUCITOTOM. UETOYKIW» MPEBPAILCHHI. COTPYAHHYCCTBE BECTH JHAJIOT C
19. TlomyyeHue THAPOKCUAOB keAe3a | [loayuam gozmoocHocms JPYTHMHA
(ID u (III) u u3y4eHHe UX CBOUCTB. Hay4umovca: COCTABIATH JIFOABMH
«UETMOYKW) MPEBPAIICHHIA,
COCTABJIATh MOJICKYJIIPHBIC H
TIOJIHBIC HOHHBIC YPABHEHUS 1O
COKPAMICHHBIM HOHHBIM
YPaBHEHHIM
30 IpakTuueckan 20.12 TlonyueHue u CBOMCTBA COCAMHCHUI Hayuamca: obpamarscs ¢ PeryasituBnbie: OBnancHue
(18) paGora Ne2 METAIOB nmadopaTopHeIM 000pyaoBaHHEM | OCYMICCTBIAIOT MOMIATOBBIH KOHTPOIb O HaBBIKAMH JULL
I H HATPCBATCIIHHBIMA IPHOOPAMH | PE3YIBTATY MPAKTUYECCKON
OﬂqueHHe " B COOTBETCTBHU C MPAaBUJIAMU JEATEABHOCTH
CBOMCTBA TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE:
COCJIMHEeHU ONHUCHIBATh XUMHUYCCKUI CrposT peueBoe BHICKA3bIBAHUE B YCTHOH




METAJIOB JKCIICPHMCHT C TIOMOIIBIO A3BIKA | M MHCHMCHHOH (popme
XUMUH, IETATh BEIBOJbI IO KommykaTuBHbIC:
Ppe3yIBTaTAM IKCIICPHMCHTA. YUHUTHIBAFOT PA3HBIC MHCHHS H CTPEMATCA
Honyyam gozmoocHocmy K KOOPIWHAIIMH PA3THIHBIX TIO3UIHH B
HayuumsCa: 0CO3HABATH COTPYIHHICCTBC
HCOOXOAUMOCTH COOMFOACHHAS
npaBunlb u OT ns coxpaneHUs
3I0POBbA OKPY KAFOIIHX.
31 HpaKT“qecKaﬂ 2312 PemeHue 3KCIEpUMEHTATBHBIX Hayuamcsa: odpamarbcs ¢ PeryasituBnbie: OsnaacHue
(19) paGora Ne3 33721 Ha PACTIO3HABAHNE 1 nmadopaTopHeIM 000pyAoBaHHEM | OCYMICCTBIAIOT MOMIATOBEIH KOHTPOIIH 110 HaBBIKAMH 2L
P TMOTYICHHUC COCTHHCHHHA MCTAJIIOB H HATPCBATCIBHBIMH MPHOOPAMH | PE3yIBTATY TMPAKTHICCKOH
CLICHIC B COOTBCTCTBHH C PABHJIAMHA JICATCITBHOCTH
SKCHCPUMCHTAJIbH TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE:
bIX ONMCHIBATh XUMHUUCCKUN [TpoBoaAT CpaBHCHHS M KIACCH(DHKAIIHIO
3a71a4 Ha JKCIICPHMCHT C TIOMOIIBIO A3BIKA | TIO 3aJAHHBIM KPHTCPHIM
pacros3HaBaHue 1 XUMUH, IETATh BEIBOJbI IO KommykaTuBHbIC:
MoNyueH e ?;;F:;;TEZ;I;?;%R’:ZHT& I[OvFOBapI/IBaIOTCﬂ O COBMECTHBIX
COCNMHEHUH Hay'-)l/MMbC}Z.' 0CO3HABATH FICHICTBILIX B PaSTIHHRIX
METALJIOB HEOOXO0IUMOCTh COOJIFOAEHHS CHTyalusIx
npaBun b u OT ms coxpaneHusa
CBOCTO 37I0POBBSA H
OKPY>KAFOIIHX.
32 O0001eHne 2712 Hayuvamcsa: oboOmars 3HaHUA 1 | Pery/isiTUBHbIE: Bripaxaror
(20) SHAHHI IO TEME TPCACTABIATE HX CXCM, TAOITHII, BHUOC}IT HCOOXOIUMBIC KOPPCKTHBHI B A7CKBATHOC
M » TMPE3CHTALHH JCHCTBHE TOCIIC €TO 3aBCPIICHUA HA TMOHAMAHHC
«vieTasibl OCHOBC CTO H YUCTA XapaKTepa CACTAHHBIX | NPHYHH YCIIeXa
OIHOOK H HeyCmexa
IMo3znaBaTenbHbIE: yueOHOH
CTposT peucBOC BBHICKA3HIBAHNC B YCTHOH | ICATCIBHOCTH
H TIMCHMCHHOH (popme
KomMyKkaTHBHBIE: KOHTPOTHPYIOT
JEHCTBHA mapTHEpa
33 KOHTpO JILHAS 30.12 KoHTpOab NpeAMETHBIX U Hayvamcs: npuMeHITH PeryasituBnbie: IIposBasroT
(21) paGora Ne2 MCTANPSIMCTHBIX YICOHBIX ICHCTBHH | TMOMYUCHHBIC 3SHAHHSA H OCYIICCTBIAIOT HTOTOBBIH M TOMIATOBBI | OTBETCTBCHHO-
o Teme «MeTamsDy c(hopMUpPOBAHHBIC YMCHHUS IS KOHTPOJIb 10 PE3YIBTATY CTh 32
21(\)426126 N PCIICHHUS YUCOHBIX 3a0a4 Mo3naparenHBIC: Pe3yIBTATH
TAJLJIbI

CrposT peucBOC BRICKA3BIBAHNC B YCTHOM
H TIMCHMCHHOH (popme
KoMMyKaTHBHBIE: KOHTPOTHPYIOT




| neiicTeus mapTHEpa

Tema 2. Hemetanabi(254.)

34 (1) OO0was 13.01 OO0mias XxapakTepUCTHKA HEMETAIOB. | Haywamcsa: napats onpeneneHus | Pery/isiTuBHbIE: DOOopMHPOBAHUE
XapaKTepI/ICTI/IKa TIOJTOKCHHC B Hepno;:[nqecxon IIOHATHAM HJ’I&HI/I]Z)YIOT CBOH Z[efICTBH}I B CBA3H C TOTOBHOCTH H
CHCTECMC XHMHYCCKUX JICMCHTOB «IICKTPOOTPHIATETBHOCTEY « TOCTABJICHHON 3a1aYCH W YCITOBHAMH CC CIOCOOHOCTH K
HEMETAJIIOB J. Y. MenaeneeBa, 0COOCHHOCTH AJJIOTPONMSDY XapPaKTEPU30BaATh peleHus OOYUCHHIO H
CTPOCHHS aTOMOB, HCMCTAJLTBI TTO WX MOJKCHHIO B | Ilo3HaBaTeIbHbIE: CaMOPA3BHTHIO
3ekTpooTpunarenbHoCcTh (30) Kak [CX3 .M. Menneneesa, Crassr u GopMyIMPYIOT LETH U u
Mepa KHEMCTAIUTHIHOCTHY, piax 0. OIHCHIBATH CTPOCHHC mPOOICMBI YpOKa caMo00pa3oBaH
Kpucrammmieckoe CTpoeHHE (pm3mecKue CBOWCTBA KomMmykarnBHbIe: HIO HA OCHOBE
HCMCTAJIIOB — MPOCTHIX HCMCTAJLIOB, OOBACHATH ACKBATHO HCIOIB3YIOT PCUCBBIC MOTHBAIUH K
BemmecTs. Amuorpormist. ©u3miaeckue 3aBUCHMOCTB CBOICTB cpencTsa i 3QeKTHBHOTO PEIICHIS 00Y4CHHUIO U
CBOMCTBA HCMETAJLIOB. HCMCTAJJIOB OT HX ITOJIOKCHHUA KOMMYHHUKATHBHBIX 3a4a1 TIO3HAHHUKO
OTHOCHTETHHOCTh MOHATHH «MeTamy | [ICXD
H «HEMETAJLD) J. . Menaeneera,cocTaBIsITh
HA3BAHH COCTUHCHHUH
HCMCTAJLIOB 10 (POpMyIc H
(hOopMYT IO HABBAHHIO, HAYUATCA
JABATh OMPCICICHIUS
«AIIOTPOIHSDY, KATIIOTPOITHEIC
MOTH(DHKAIIHI
HOﬂyqam BO3MOMNCHOCHTb
Hay4umuvcs. MPOTHOZUPOBATH
CBOMCTBA HCH3YYCHHBIX
3JIEMEHTOB U UX COCAUHCHHI HA
OCHOBE 3HAHHII O
TICPHOTUICCKOM 3aKOHC
35 (2) O0Lue 17.01 OO0mue XUMIYCCKHE CBOMCTBA Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: Passusarot
XUMIUYECKHE HCMCTAJIIIOB CTPOCHHC HCMCTAILIOB, 00IMIe IMoctraroBKa yucOHOM 3a1a4H HA OCHOBC OCO3HAHHOC
M XHMHYICCKHC CBOUCTBA COOTHCCCHHS TOTO, YTO H3BECTHO H OTHOIICHHC K
CBOHMCTBA HCMCTAJIOB, ONMMUCHIBATH OOIMHE | YCBOCHO , H TOTO, UTO CIIC HCH3BECTHO CBOHM
HEMETaJIIOB. XHMHYECKHE CBOHCTBA Io3HABATE/ILHBIE: COOCTBEHHBIM
Hemerannbr B HEMETAJLJIOB C MOMOIUBIO A3BIKA BriaBmkeHIE THIIOTE3, HX 000CHOBAHKE, MOCTYIIKAM
NPUPOJIE U XHMHH, COCTABIIATH YPABHCHHAS JTOKA3aTCIIBCTBO
CIo CO6bI HX XUMHICCKHUX PCAKIINH,
MOy Yenus XapzleTepnsonmI/IX XHUMHUYECKUE KommykaTuBHbIC:
CBOWCTBA HCMCTAILIOB HX

COCTHHCHHUH
11 oIV4ant 6O3MONCHOCHb
Hay4umuvcs . NPOrHO3HPOBATHh

y‘{aBCTByIOT B KOJUJICKTUBHOM
00CYKICHUH MPOOIICM, TIPOSBIIAFOT
AKTHBHOCTH BO BSaPMOI[efICTBHH AT
PCIICHHUST KOMMYHHKATHBHBIX U




CBOMCTBA HCH3YYCHHBIX
3JICMCHTOB M X COCIMHCHHUH HA
OCHOBC 3HAHHH O
TIEPUOIMUECKOM 3aKOHE

MO3HABATCIIBHEIX 344

36 (3) | Bomopon 2001 TMonoxenue BOAOpPOJA B Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: DOOpMHUPYIOT
Ilepuonmdeckoil cucreMe BOJOPOJ IO €r0 MOJOKCHUIO B Pazmaror cioco0 u pe3ynbTar ACHCTBUSL | KOMMYHHKATHBH
XHMHYCCKHX JJICMCHTOB TICX3 J..M.Menneneena, MMo3naBareIbHBIE: BIfi KOMITOHCHT
J. Y. Menneneesa. CtpoeHue atoma XapPaKTEPU30BaTh CTPOCHUE Braacror 00mmuM NPHEMOM PCIICHHSA B OOTICHUH H
W MOJCKYyIbl. OU3MIECKUE U aToMma BOJOpOa, OOBSICHATE €r0 | 3a7a4 COTPYJHHICCTBE
XHMHYECKHE CBOMCTBA BOJOPOJA, €TO | BO3BMOYKHBIC CTCIICHU OKHCICHIS, | KoMMyKkaTuBHbIE; co
MOJIYYECHUE U MPUMEHEHUE. XapaKkTEPU30BATh JloroBapuBaroTCs O COBMECTHOM CBEPCTHHKAMH B
JIad. onbITHI: (pu3IMECKUE W XHMHIUCCKHUC JEATEIFHOCTH IO/ PYKOBOJCTBOM YUUTETS | IPOIECCe
20. INonyuecHne CBOHCTBA BOAOPOJA, OOBICHATH 00paz0BaTEIBHO
W Pacrio3HABAHKE BOIOPOAA 3aBUCHMOCTH CBOHCTB BOJOPOIA H IeSTeNbHOCTH

ot nonoxkenus ero B [ICX3
J. . Menaeneera, OMHUCHIBATH
Ta00PaTOPHBIC U
TIPOMBIIIUICHHBIE CHOCOOBI
MOy YCHHS BOAOPOJA .
HOﬂyqam BO3MOMNCHOCHTb
HAy4YumuscA: 0OBACHATH
JBOMCTBCHHOC ITOJI0KCHHE
Bogopoza B [ICX3

J. N MeHnneneesa, rpaMOTHO
00pamAaTsCA C BEICCTBAMH B
TIOBCETHCBHOMN YKHU3HU

37 (4) | Bona 24 01 Crpocuue MoseKy bl Bomopoaras Hayuamcesa : XapakTepu3oBaTh PeryasituBnbie: Hmeror
XHMHYECKAA CBsI3b. PH3HICCKIE CTPOCHHE MOJICKYJIBI BOIOPO/A, [TnaHupyIOT CBOM ICHCTBHS B CBSI3H C LETOCTHOE
CBOWCTBA BOJBL. AHOMAJIHH CBOMCTB (HH3HICCKHUC M XUMHIUYCCKHC TIOCTABJICHHOM 3a1a4€H U YCIOBUAMU €€ MHPOBO33PEHHE,
Boasl. [ mapoisHbIe H CBOHCTBA BOZBI, OOBICHATH pemeHus COOTBETCTBYIOII
ruapo(hoOHbBIC BEIIECTBA. AHOMAJIMH BOJBI, CIIOCOOBI IMo3znaBaTenbHbIE: ee
XUMHYECKHUE CBOMCTBA BOJBL OYHUCTKHU BOJBI, IPUMEHATE B Crasar u QopMyTHPYIOT LCTH H COBPEMEHHOMY
Kpyrosopot BoablI B IpHPOAE. ObITY PUIBTPBI AT OUHCTKH TPOOJIEMBI YPOKa YPOBHIO
Boxoouncrka. Aspanus BOIbL BOJBL, MPABIIBHO HCHONB30BATh | KoMMyKaTHBHBIC: Ppa3BUTHA HAYKU

BriroBbic rmbTpel. MuHepaabHbIC
BOJBL JIUCTHIIIMPOBAHHASA BOAA, €€
TOTYYEHHE U MMPUMEHEHHE.

Jla0. ombITHI:

21. UccrneaoBaHue MOBEPXHOCTHOTO
HATDKCHHA BOJBI.

MHHEPAIbHYIO BOIY, BBIMOJIHATD
pacyeThl 0 YPaBHEHUAM
XUMUYECCKUX PEAKLIHH,
MPOTEKAOIIUX C YYACTHEM BOJBIL.
Honyyam gozmoocHocmy
Hayuumscs: 0OBCKTHBHO

Kontpompyrot AeHCTBHA MApTHEPA




22. PacTBOpEHHE MEPMAHTAHATA
KATUS WM MCIHOTO KyIOpoca B
Bozae. 23. ['maparauus
00e3BOXKEHHOTO Cyb(daTa

meau (II). 24. UzrotosicHue
TUIICOBOTO OTIEYaTKa. 25.
O3HAKOMIICHHC C KOJUICKITHCH
OBITOBBIX (DHIBTPOB.

26. O3HAKOMJICHHE C COCTABOM
MHHEPAIBHOM BOIBI

OLICHMBATh HH(POPMALHIO O
BCIICCTBAX H XHMHYICCKHX
IPOIECCaX, KPUTHICCKU
OTHOCHTBCSA K HCGBZ[OHay‘IHOfI
nHpOpMALIHH,
HEJ00OPOCOBECTHOMH periame

38 (5) Tajiorensr; oOwas 27.01 O01mas XapaKTePUCTHKA TAIOTCHOB! Hayuamcesa: XxapakrepuszoBaTh PeryasituBnbie: IIposBasroT
XapaKTePHCTHKA CTPOCHHE aTOMOB; MPOCTHIC BEIIECTBA | CTPOCHUE MOJICKYJI TaJIOTCHOB, [Tnarupyror CBOM ACHCTBHS B CBSA3H C JKOJOTHIECKOE
H OCHOBHBIC COCAHHCHHS TAIOTCHOB, OIMUCHIBATH (PU3HMUCCKUC U TIOCTABICHHOH 3aJa4cH M YCIOBHAMH €€ CO3HAHHC
ux cBoMcTBa. KpaTkue cBencHus o XUMUYECKHE CBOMCTBA TAJIOTCHOB | PEILCHUS
xJope, Opome, ¢rope u Hoze. HA OCHOBE HAaOIIIOICHUH 32 UX IMo3znaBaTenbHbIE:
IIpumeHEHHE TaIOTCHOB U MPEBPALLCHUAMH BO BPEMSA Crasar u QopMyTHPYIOT LCTH H
Hux COGZ[I/IHGHI/IfI B HAPOAHOM ACMOHCTPAMOHHBIX OIIBITOB, Hp06J'IeMI>I YpPOKa
XO3HCTBE. OOBACHITH 3aBUCHMOCTb CBOMCTE | KoMMyKkaTuBHBIE:
JdemoHcTpanmm: TAJIOTEHOB MX OT IOJIOKCHUA B ACKBATHO HCIOIB3YIOT PCUCBBIC
OO0pa31pl ranoreHoB — [CX3 A.H1. Menneneesa, cpencTsa i 3QeKTHBHOTO PEIICHIS
MPOCTHIX BEMIECTB. B3anMonencraue COCTABILATH (DOPMYJIBI KOMMYHHMKATHBHBIX 3334
TalIOTEHOB C HATPHUEM, ATFOMHHHUEM. COCIMHCHHH TAIOTCHOB H T10
BrrTecHeHmEe XmopoM Opoma wid Hona | (hopMynaM JaBaTh HA3BAHHA
W3 PACTBOPOB HX COJICH COCAMHCHISIM TAJIOTCHOB
HOﬂyqam BO3MOMNCHOCHTb
HaydyumwvcAa: O0CO3HABATH
HEOOXO0AUMOCTD COOIFOICHUS
MPABIIT IKOJIOTHICCKOM
6e30macHOCTH PH OOPAIICHHH C
TAJIOTCHAMH
390 (6) Coenunenus 31.01 OCHOBHBIC COCTUHCHUS TAJIOTCHOB! Hayuamca: ycTaHABIHUBATH CBA3b | PeryisiTHBHBIC: Bocnuranue
raJOreHOB TaJIOTEHOBOJOPOIBI, COIH ME)KAy CBOMCTBAMH COCAUHCHUN | YUHUTBIBAOT MPABHJIO B INIAHMPOBAHHH U OTBETCTBEHHOTO
Ta0T€HOBOJOPOIHBIX KHUCIIOT. W WX PEMECHCHHUEM, H3Y4IaTh KOHTPOIIE CIIOCO0a peIeHNU S OTHOIICHHSA K
JdemoncTpamumn: CBOHCTBa coeauHEHUH ranorcaos | Io3naBare/bHbIE: MPHUPOAE
O0pa3ubl IPHPOIHBIX B XO/IC BBIOTHCHHUS Hcnomp3yroT TOUCK HE0OX0ANMOH

COCIWHEHUH XJI0pa.

JIab. onmbITHI:

27. KauecTBeHHAs peakUus Ha
TAJIOTCHUI-HOHBI

T1a00PATOPHBIX OIBITOB ,
HOﬂyqam BO3MOMNCHOCHTb
HaydyumwvcA: ACIOJIb30BATH
MPHOOPETEHHBIC KOMIICTCHIIUHI
TIPH BHIIOJHCHUH IPOCKTHBIX

rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX
33JaHAH C MCIOJIB30BAHIEM YUCOHOH
JTUTPATYPBI

KomMmykarnBHbIe:

YUnTHIBAIOT PA3HBIC MHEHUS M CTPEMATCS




PpadoT Mo W3YUCHHUIO CBOWCTB H
CHOCO00B MOMYYCHHS U
pacmo3HaBaHUsl COCAMHCHUMN
TaJIOTCHOB

K KOOPAMHALMH PA3AUYHBIX MO3UIHHN B
COTPYZHHUICCTBE

40 (7) IpakTuueckan 03.02 Pemenne 3KCICpUMCHTATBHBIX 33029 | Hayuamces: 00pamarbes ¢ PeryasituBnbie: OBnancHue
paGora Ned o teMe «Iloarpymmna rajioreHos» 1abopaTopHsIM 000pyAoBaHHeM | OCYIIECTBILIIOT MOMATOBBIN KOHTPOJIb IO | HABBIKAMH I
P W HArPEeBATCIBHBIMY IPHOOPAMH | PE3yIbTATY TPAKTHYCCKOH

CLICHIC B COOTBETCTBHH C NMPABUIIAMH JIeITEIbHOCTH
SKCHCPUMCHTAJIbH TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE:
bIX 3aJ1a4 IO TeMe ONMCHIBATh XUMHUUCCKUN [TpoBoaAT CpaBHCHHC M KJIACCH(DHKAIIHIO
«ITonrpymma JKCIEPUMEHT C TIOMOIIBIO SI3BIKA | IO 33JaHHBIM KPHTCPIAM
LAJIOFEHOBY XHMHH, JACIATh BHIBOIBI IO KomMmykarnBHbIe:
Ppe3yIBTaTAM IKCIICPHMCHTA. Haxomar obmiee penicHHE yUcOHOIH 3a1aun
Honyyam gozmoocHocmy
Hay4umucs. OCO3HABATH
HEOOXO0AUMOCTD COOIFOICHUS
npaBunlb u OT ns coxpaneHUs
CBOCTO 3JI0POBBSI U
OKPY KAFOIIHX
41 (8) Kuc JIOPOX 07. CrpoeHne aTtoMa 1 aIOTPOIHS Hayuames:, PerynsaruBHbie: CrpemiieHne K
02 KHCIIOPO/A; CBOMCTBA M IPUMCHCHUE | XapaKTepH30BaTh CTPOCHHUE Pazmuaror crioco0 u pe3ynbTar ASHCTBUS | 3A0pOBOMY
€ro aJUIOTPOIHBIX MOAU(HKALIHIIH. MOJICKYIIBI KHCIIOpPOAA, IMo3znaBaTenbHbIE: 00pa3sy Ku3HA
JIad. onbITHI: COCTABJIATh XUMHUYCCKHUE Brnaneror o6muM npHeMoM PEIICHHS
28. IlomyueHue YPaBHEHUA, XAPAKTCPH3YIOIIUE 3a7a4
W PacTO3HABAHHE KHCIOPOaa XHMHYCCKHE CBOWCTBA KomMmykarnBHbIe:
KHCJIOPOAa, OOBSICHATH JloroBapuBaroTCst 0 COBMECTHOH
TIPUMCHEHHE AJUTOTPOITHBIX JIEATEIPHOCTH IO/ PYKOBOJICTBOM YUHTEILI
Moau(uKaIMi KUCTIOpOIa,
OIMMCHIBATH JTAOOPATOPHBIC U
TIPOMBIIIUICHHBIE CHOCOOBI
MOJTYHCHUS KUCTIOPOJA .
Honyyam gozmoorcHocmy
Hay4umbCs: TPAMOTHO
00pamAaTsCA C BEICCTBAMH B
TIOBCETHCBHOMN YKHU3HU

42 (9) Cepa, ee 10 CrpocHuC aToMa | aIIOTPOTHsA Cepsr, | Hayuames., PeryasituBnbie: DOOpMHUPYIOT

dusnuexue u 02 CBOHCTBA M PUMCHCHHC XapaKTEPH30BaTh CTPOCHHC Pazmiaror crioco0 u pe3ynbTar ACHCTBUSL | OCHOBBI

POMOHYECKOH CEpBL. MOJICKYIIBI CEpPBI O0BSACHATH IMo3znaBaTenbHbIE: 3KOIOTHYECKOTO
XHMfIquKHe JdemoHcTpanmm: 3aBHCHMOCTB CBOICTB CEpHI OT ¢¢ | BrmaactoT 00ImuM MpHEMOM PCIICHHS MBIIUICHUS
CBOUCTBA

B3aumoaelcTBHe CEphI

monoxerusa B [ICXD W,

3aaa4




C METaJUIaMH, BOJOPOJOM H
KHCJIOPOAOM.

JIab. onmbITHI:

29. I'opeHue cepbl HA BO3AYXE U B
KHCJIOPOAE

Menneneena, COCTABIATh
XUMHICCKHUC YPABHCHUA,
XAPAKTEPHU3YIOIIUE XUMUUICCKUE
CBOHCTBA CEPHI, OOBICHATH
TMPUMCHCHHUC AJNIOTPOITHBIX
Mou(uKaImi cepbl

HOﬂyqam BO3MOMNCHOCHTb
Hay4umuvcs. TPAMOTHO
00pamAaTsCA C BEICCTBAMH B
TIOBCETHCBHOU YKHU3HU

KomMmykarnBHbIe:
JloroBapuBaroTCs O COBMECTHOM
JCATCIFHOCTH, IPUXOIA K 00meMy
PCIICHHUEO

43 CoenuHeHus cepbl 14.02 Oxcunst cepsl (1V) u (VI); ux Haywames:, PeryasituBnbie:
(10) TOTY CHHE, OINHKCHIBATH CBOUCTBA YYHUTHIBAKOT MPABUIIO B MIAHUPOBAHHUA 1
CBOWCTBA U MPHMCHCHHE COCIUHCHHH CEPBI, COCTABIATH KOHTPOIIE CIIOCO0a peIeHNU S

YPABHCHUS PEAKIIHIA, Ilo3naBaTeIbHBIC:
COOTBETCTBYIOLIMX «LICIIOYKE» Hcnonp3yror monck HeoOX0IUMOH
MPEeBPAICHHH rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX
Honyyam gosmoorcHocms 33JaHAH C MCIOJIB30BAHIEM YUCOHOH
Hay4umsCcs: MPOTHO3HPOBATH JUTPATYPHL
XHMHYECKHE CBOMCTBA BEILECTB KomMmykarnBHbIe:
HA OCHOBE UX CBOICTB H KoHTpoampyroT AeHCTBHE TapTHEPA
CTPOCHHUA

44 Cepnas xucnora 17.02 CepHas KHCIIOTA KaK JICKTpoIT B e¢ | Hayuames:, PeryasituBnbie:

(11

KaK 3JIEKTPOJIUT U
ee cou

COJIK, X NMPUMCHCHHC B HAPOAHOM
XO3SIICTBE.

JdemoHcTpanmm:

OO0pas3upl MPHPOTHBIX

coemmHCHUT cepbl. O0pasubt
BOKHCHIIINX JJI1 HAPOTHOTO
XO3HCTBA CYyTB(aTOB.

JIab. onmbITHI:

30. CgoticTBa pa30aBICHHON CCPHON
KHCJIOTBI

ONMCHIBATh CBOMCTBA CEPHOM
KHUCJIOTBI, B XO04C MPOBCACHUA
Ta00PaTOPHBIX OMBITOB ,
IPOBOAUTH KAYCCTBCHHYIO
peakImro Ha Cynb(aT - HOH
HOﬂyqam BO3MOMNCHOCHTb
Hay4umovci: XapakTepU30BaTh
0Cco0bBIC CBOICTBA
KOHIICHTPHPOBAHHOMN CEPHOI
KHCIIOTHI

Pazmaror crioco0 u pe3ynbTar AeHCTBUS
Ilo3naBaTe/IbHBIC:

Brnaneror o6muM npHeMoM PEIICHHS
33134

KomMmykarnBHbIe:

JloroBapuBaroTCs O COBMECTHOM
ACATCIPHOCTM, MPUXOIAT K O6H.[6My
PCLICHAIO

DOOpMHPYIOT
HHTEPEC K
KOHKPETHOMY
XHMHYECKOMY
3JIEMCHTY,
TIOUCK
JOIOTHHUTEILHO
i mH(pOpMaIIMH
0 HEM.

CepHas kucnora
KaK OKHCITUTEb.
[Tonyuenue u
MPUMEHEHHE
CEPHOMN KUCJIOTBI

CepHas KHCIOTa KAK OKHUCIIHTEIb.
ITpon3BOACTBO CEPHOM KHUCIOTHI H €€
NIPUMEHEHHE

Hayuamcs :COCTaBIATh
ypasuerusa OBP ¢ yuactuem
CEPHOU KUCJIOTHI, OMHCHIBATh
00acTH TIPUMECHEHHS CEPHOU
KHCJIOTBI

Homyuam 603ModcHOCHb

PerynsaruBHbie:

IInanupyroT CBOM ACHCTBHS B
COOTBETCTBUH C MOCTABJICHHOH 3a1a4ch U
VCIIOBHAMHE € PCATH3AINHH
Io3naBarebHbIC:

Brnazeror o61muM npHeMoM PEICHHS

HcnerreiBaror
YyBCTBO
TOpPAOCTH 3a
POCCHICKYIO
HAyKy




Hay4umscs: MPUBOIUTH
MPHMEPHI YPABHCHUIM PEaKLUH,
JICIKANIUX B OCHOBE

TPOU3BOACTBA CEPHOM KUCIOTHI

3a0a4
KomMmykarnBHbIe:
Kontonupyror aeiicTBHA napTHEpa

45 IpakTuueckan 21.02 Pemenne 3KCICpUMCHTATBHBIX 33029 | Hayuamces: 00pamarbes ¢ PeryasituBnbie: YMerTt
(12) pa6ora NeS mo Teme «[loarpymnma kucropoga» nmadopaTopHeIM 000pyaoBaHHEM | OCYMICCTBIAIOT MOMIATOBHIH KOHTPOIIH 110 YIPaBIATE
P W HArPEeBATCIBHBIMY IPHOOPAMH | PE3yIbTATY CBOCH
CLICHIC B COOTBETCTBHH C NMPABUIIAMH TIO3HABATEIbHOH
SKCHCPUMCHTAJIbH TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE: JEATEIbHOCTBIO
bIX 3aJa4 IT0 TEME ONMCHIBATh XUMHUUCCKUN CrposT peucBOC BRICKA3BIBAHNC B YCTHOM
«ITonrpymma JKCIEPUMEHT C TIOMOIIBIO SI3BIKA | M MUCHMEHHOH (opMme
KHCIIOPOJIay XHMWH, ICIATh BBIBOIBI MO
pe3yIbTaTaM SKCIICPUMCHTA. KommykaTuBHbIC:
Honyyam gozmoocHocmy YUHUTHIBAFOT PA3HBIC MHCHHS H CTPEMATCA
HayuumsCa: 0CO3HABATH K KOOPAWHALIMH PA3THIHBIX TIO3HIHH B
HEOOXO0AUMOCTD COOIFOICHUS COTPYJHHICCTBE
mpaBun b u OT ns coxpaneHUs
CBOCTO 3JI0POBBSI U
OKPY KAFOIIHX
46 A3OT U ero 2802 CrpoeHne atoMa M MOJICKYIIBI a30T4; Hayuames:, PerynsaruBHbie: DOOpMHPYIOT
(13) CBOICTBA CBOMCTBA 230Ta KaK MPOCTOTO XapaKTEPH30BaTh CTPOCHHC [Tnarupyror CBOH ;[eﬁczTBmI B CBSI3H C HHTEPEC K
BEINECTBA aToMa M MOIICKYJIBI a30Ta, TIOCTABICHHOH 3a1aUeH U YCIOBHAMH €€ KOHKPETHOMY
OOBSCHSTH 3aBUCHMOCTb CBOMCTB | PCIICHHS XHMHYCCKOMY
a30Ta OT €ro IOJIOKCHUS B Mo3naparenHBIC: 3IEMEHTY
[CX3 A.H1. Menneneesa, Crassr u GopMyIMPYIOT LETH U
COCTABILITh XHMHICCKHC TPOOJIEMBI YPOKa
VPaBHCHUS, XaPaKTCPU3YIOIIHC KommykaTuBHbIC:
XHMHYCCKHE CBOMCTBA a30Ta AZEKBaTHO HCIIOIL3YIOT PEUCBbIC
Honyyam gozmoocHocmy cpencTsa i 3QeKTHBHOTO PEIICHIS
Hay4umsCca: TPaAMOTHO KOMMYHHKATHBHBIX 33424
00pamAaTsCA C BEICCTBAMH B
TIOBCETHCBHOMN YKHU3HU
47 AMMHAK 1 ero 03.03 AMMHAK, CTPOCHHC, CBOICTBA, Hayuamca: onmuceBATh CBOUCTBA | PeryisiTHBHBIC:

(14)

coequuenus. Coan
AMMOHUA

noxyucHue u npuMeHenue. Comu
AMMOHHSI, UX CBOMCTBA U
TMPUMCHCHHC.

JIad. onbITHI:

31. M3yueHUe CBOMCTB aMMHAKA.
32. Pacnio3HaBaHUE COJICH aMMOHHS

aMMHAKa B XOJ€ MPOBEICHUS
Ta00PATOPHBIX OIBITOB,
IIPOBOINTH KAYCCTBEHHYIO
PEAKIUIO HA WOH -AaMMOHHUS
IHonyuam 6o3modcHocH
Hayy4umbsCs: IPUBOIUTD
MPUMEPHI YPABHECHUH PEaKLHi,

IInanupyroT CBOM ACHCTBHS B CBS3H C
MOCTABICHHON 3aJa4¢H U YCIOBHAMH €¢
peIeHus

Ilo3naBaTe/IbHBIC:

Crassr u GopMyIMPYIOT LETH U
mPOOICMBI YpOKa

KomMmykaTnBHbIe:




JCKAMMX B OCHOBC
TIPOMBIIIICHHBIX CIIOCOO0B
TIOJTYUICHHA aMMHAKa

Kontpompyrot AeHCTBHA MApTHEPA

48 Oxkcuael azora 07.03 Oxcumer azota(Il) u (IV) Haywames:, PeryasituBnbie:
(15) OINHKCHIBATH CBOUCTBA YUHUTHIBAKOT MPABUNIO B MTIAHUPOBAHHH U
COCIUHCHHH a30Ta, COCTABIATH KOHTPOIIE CIIOCO0a peIeHNU S
YPABHCHUS PEAKIIHIA, Ilo3naBaTe/IbHBIC:
COOTBETCTBYIOLIMX «LICIIOYKE» Hcnonp3yror monck HeoOX0IUMOH
MPEeBPAICHHH rH()OPMALIHH 1T BHIIOHECHHUS YICOHbBIX
Honyyam gosmoorcHocms 33JaHAH C MCIOJIB30BAHIEM YUCOHOH
Hayy4umecs. MPOTHO3UPOBATH JUTPATYPHL
XHMHYECKHE CBOMCTBA BEILECTB KomMmykarnBHbIe:
HA OCHOBE UX CBOICTB H KoHTpoampyroT AeHCTBHE TapTHEPA
CTPOCHHUA
49 AROTHAS KHUCIOTA 10.03 A3OTHAA KHCIIOTA KaK 3ICKTPONHT, ¢¢ | Hayuamea:, PeryasituBnbie:
(16) KaK 3JEKTPOJTHT, €& CBOWCTBA U MPHMCHCHHUE. OIMHKCHIBATH CBOMCTBA a30THOM Pazmaror crioco0 u pe3ynbTar AeHCTBUS
NpHMeHeHHe I[eMOHCTpaHI/II/I:v KHCJIOTBI, B XOJC MPOBEACHUA Ilo3naBaTe/IbHBIC:
OO0pa3pl BaXXKHEHIIHIX Ta00PATOPHBIX OIBITOB Brnaneror o6muM npHeMoM PEIICHHS
JUI HAPOJHOTO XO3AMCTBA HUTPATOB. | [lomyuam 803MO4CHOCHb 33134
JIad. onbITHI: Hay4umscs: COCTABIATh KomMmykarnBHbIe:
33. CpoiicTBa «UETOYKW» MPEBPAICHUH MO JloroBapuBaroTCA 0 COBMECTHOH
pa30aBICHHON a30THOM KHUCIOTHI a3oTy JIEATEIBHOCTM, IIPHXOIAT K 00IEMY
PEIICHHUIO
A30THAS KHUCIOTA AROTHAsI KHCITOTA KaK OKHUCIIUTEIb. Hayuamcs :COCTaBIATh PeryasiTuBHbIC:
KaK OKHCIIUTEIb, 68 Hurparer n HuTpuTsl, mpodiaema ux YPaBHCHH OBP c yuactnem ITnanupyroT CBOM ACHCTBHA B 5
oy UeHIe COJCPKAHMS B C/X TIPOXYKIIH. a30THOH KHCJIOTBL, PUMEHATH COOTBETCTBUH C MOCTABJICHHOH 3aJa4cH U
AzoTHbIC yI0OpeHUS COITH a30THOH KHCIIOTHI B YCIOBHAMH €€ PEATN3AIHH
JdemoHcTpanmm: TPAKTUYCCKOH ACATEIbHOCTH, Io3naBarebHbIC:
BzaumonelicTeue NIPOBOAUTH KAYECTBEHHYHO Brnaneror o6muM npHeMoM PEIICHHS
KOHIICHTPHPOBAHHOM a30THOH PEaKLMEO HA HUTPAT - HOH 3a1a4
KHCJIOTBI C MEABIO. IHonyuam o3mozrcHocmb KomMmykarnBHbIe:
JIad. onbITHI: Hay4umecs: XapakTepu30BaTh Kontonupyror aeiicTBHA napTHEpa
34. BzanmoneiicTeue 0Cco0bBIC CBOICTBA
KOHIICHTPHPOBAHHOM a30THOH KOHIICHTPHPOBAHHOM a30THOH
KHCJIOTBI C MEABEO KHCTIOTBI
50 CDOC(I)Op. 14.03 CrpocHHE aTOMAa M aJUIOTPOTIHSA Haywamea: PeryasituBnbie: DOOpMHUPYIOT
(17) CoenuHeHus (ocopa, coticTa 6€TI0TO H XapaKTCPHU30BATh CTPOCHHC [naaupyIOT CBOU ACHCTBHA B CBS3H C HHTSPEC K
I KkpacHoro (ocopa, ux npuMeHeHHe. | aroma (ocdopa, OOBICHATH TIOCTABICHHOH 3a1aUeH U YCIOBHAMH €€ KOHKPETHOMY
(ocdopa. Ionsitue OCHOBHBIC COCTMHCHHS. OKCHJT 3aBHCHMOCTH CBOHCTB (hocopa pemeHus XUMHYECKOMY




o ochopHbIX (dochopa (V) u oprodochopras kuc- | ot ero momoxkeHus B [ICXD JIU. | Ho3naBareabHbIE: 3JICMCHTY,
yROOPEHUSX nota, (ocharsr. DochopHbIe MemnzgeneeBa, COCTaBIATh Crassr u GopMyTHPYIOT LEIH U TIOUCK
VIOOPEHHUSL. XHMHYCCKHE YPABHCHUS, TPOOJIEMBI YPOKa JIOTIOTHUTETbHO
JdemoncTpamumn: xapakrepusyromue xumuueckue | KommykarupHbie: i wH(pOpMAIHH
O0pa3ubl IPHPOIHBIX CBOWCTBA a30Ta ACKBATHO HCIOIB3YIOT PCUCBBIC 0 HCM.
coemuaeHUH Pocdopa. OOpa3msl B PC3YJIBTATC MPOBCACHUS cpeactsa A 3(PCKTHBHOTO PCHICHAS
BAOKHEHIIMX JIS1 HAPOIHOTO Ta00pPATOPHBIX ONBITOB, KOMMYHHKATHBHBIX 33124
xo3stiicTBa ochaTos. IIPOBOINTH KAYCCTBEHHYIO
JIab. onmbITHI: peaximro Ha (ocaT - HOH
35. T'operue pocdopa HA BO3ayxe u B | [lonyuam go3modcHoCHb
KHCIIOpPOJE. Hayyumbcs: OMUCHIBATH
36. PacmioznaBanue gochaTon (pu3IMECKUE W XHMHIUCCKHUC
TIPOLIECCHI, SIBJLTIOMINECS YACThIO
KPYTrOBOPOTA BEIICCTB B MPHPOJC
51 yr‘_]'[epo I 17.03 CrpocHHE aTOMAa M aJUIOTPOTIHSA Hayuamcsa: xapakTepu3oBaTh PeryasituBnbie: DOOpMHUPYIOT
(18) VIJIEepOaa, CBOWCTBA €TO CTPOCHHE aroMa yIIIeposa, Pazmiaror crioco0 u pe3yIbTaT ASHCTBUSL | MHTEpECC K
Moau(UKAIMH M UX TIPUMCHCHHC. OOBSACHITH 3aBUCHMOCTD CBOMCTE | IMo3HaBaTe/ILHbLIC: KOHKPETHOMY
JdemoHcTpanmm: YIJACpoJa OT €ro MOJOKCHHS B Braacror 00mmuM NPHEMOM PCIICHHSA XUMUYECKOMY
[ornomeHue yraeM pacTBOPCHHBIX TMCX3 .. Menaencesa, 3ama4 3JICMCHTY,
BCINICCTB WIIN Ia30B. BOCCTAHOBICHHE | COCTABIATH XHMHYCCKHC KoMMmykaTuBHbie: TIOHCK
MEJH U3 €€ OKCHZIA YITIEM. VPaBHCHUS, XaPaKTCPU3YIOIIHC JloroBapuBaroTCst 0 COBMECTHOH JIOTIOTHUTETbHO
JIad. onbITHI: XHMHYCCKHE CBOWCTBA YIJIEPOJa | ACATEIBHOCTH IOA PYKOBOJACTBOM YUHTENI | H mH(pOpMAIMH
37. I'opeHue yrag B KHCAOPOAE Honyyam gosmoorcHocms 0 HEM.
Hayyumbcs: OMUCHIBATH
(pu3IMECKUE W XHMHIUCCKHUC
TIPOLIECCHI, SIBJLIFOIINCCS YACTHIO
KPYTOBOPOTA BEIICCTB B MPHPOJC
52 Oxkcuasl yriaeponaa 21.03 Oxcunpt yraepoaa (II) u (IV), ux Haywames:, PeryasituBnbie: DOOpMHUPYIOT
(19) CBOICTBA U MMPUMCHCHHE OIMHCHIBATH CBOUCTBA OKCHIOB YUUTHIBAKOT MPABHJIO B IVIAHHPOBAHUH H YMCHHE
VIIIEpOAa, COCTABIIIT KOHTPOIIE CIIOCO0Aa peIIeHHS HCIIONb30BaTh

YPABHCHUS PEAKIIHIA,
COOTBETCTBYIOIINX «LICTIOYKE»
MPEBPAIICHHUH . TIPOBOIUTH
KAQYECTBECHHYHO PEAKLMIO 10
PACIO3HABAHUIO YIJICKUCIIOTO
raza

Honyyam gozmoocHocmy
Hayuumscs: MPOTHOZHPOBATD
XHMHYICCKUC CBOMCTBA BCINECTB
HA OCHOBC HX CBOMCTB H

Io3naBarebHbIC:
Hcnomp3yroT TOUCK HE0OX0ANMOH
HH(POPMAIHHA IS BHIOTHCHUA YICOHBIX
33JaHAH C MCIOJIB30BAHIEM YUCOHOH
JTUTPATYPBI
KomMmykarnBHbIe:

KoHTpoampyroT AeHCTBHE TapTHEPA

3HAHHA B OBITY




CTPOCHUS

53 VronbHasg kucijgora | 24.03 YronpHas xucnora. Coru yroapHOH Hayuames: PeryasituBnbie: DOOpMHUPYIOT
(20) 1 €& COJIIL KHCIIOTHI. KAJbIUT, COAA, MOTAI, UX JIaBaTh OMpECICHUS MOHATIAIM | Pasmudaror criocod m pe3ynbTar AeHCTBUS | YMCHUS
K 3HAYCHHE M MPUPOC U SKU3HH «KECTKOCTb BOJBD» ,OTUCHIBATH IMo3znaBaTenbHbIE: HCIIONb30BaTh
eCTKOCTP. BOZBI 1 YECIOBEKA. CBOMCTBA YTOJIBHOM KHCIIOTBI, Brnaneror o6muM npHeMoM PEIICHHS 3HAHHA B OBITY
crocoOde! eé JKeCTKOCTB BOMIBI M CTIOCOOBI €€ COCTABIIATH YPABHCHHS PEAKIMHE, | 3a1a4
YCTpaHECHUs VCTPAHCHHSL. COOTBETCTBYHOIIUX «LEHOYKE» KomMmykarnBHbIe:
JdemoncTpamumn: TIPEBPALICHAUH , COCTABIATH JloroBapuBaroTCst 0 COBMECTHOH
OO0pas3upl MPUPOIHBIX COCTMHCHUH HA3BAHMS COJICH YTONBHOH JEITEIBHOCTM, TIPHXOIAIT K 00IeMy
yriaepona. O0pa3upl BAKHCHINNX AT | KHCJIOTEHI, PCIICHHUEO
HAPOJHOTO XO3SICTBA KapOOHATOB. MPOBOJUTH KAYECTBCHHYIO
JIad. onbITHI: peakIro Ha KapOOHAT - HOH
38. IlomyueHue YroabHOU KUCAOTEL U | [lonmyuam eosmodcHocme
m3yucHue ee cBoUCTB. 39. Ilepexon Hayyumscs: MPOTHO3HPOBATH
KapOOHATOB B THAPOKAPOOHATHL XUMUYECKHE CBOMCTBA BEIIECCTB
40. PaznosxkeHne ruapokapboHaTa HA OCHOBE UX CBOICTB H
HATPHA CTPOCHHS
54 Kpemunit 04.04 CrpoeHne atoMa KpeMHHS, Hayuames:, PerynsaruBHbie: DOOpMHPYIOT
(21) KPHCTAJUIHMCCKHH KPEMHHUH, €TO XapaKTEPH30BaTh CTPOCHHC AexBaTHO BOCIPHHUMAFOT HPEIOKCHAS | MHTEPECA K
CBOHCTBA M PUMCHCHHC aToMa KPEeMHHUS, OOBSICHATH W OIICHKY YUHTEIS U OJHOKIAACHUKOB KOHKPETHOMY
3aBUCHMOCTB CBOICTB KPEMHHA Ilo3naBaTe/IbHBIC: XHMHYECKOMY
ot ero nosoxkenus B [ICX3 JIU. | Brouparor Hanbonee 3phexruBHbIC 3JIEMCHTY,
MeHaeneeBa, COCTaBIATh CHOCOOBI PEHICHHS 33134, KOHTPOJIUPYIOT | TIOHCK
XHMHYCCKHE YPABHCHUS, 1 OLICHUBAFOT IPOIIECC U PE3YIbTAT JIOTIOTHUTETbHO
XApPAKTEPHBYIOMNE XUMHYCCKUE | AEATCIBHOCTH i mH(pOpMaIIMH
CBOHCTBA KPEMHHUS KomMmykarnBHbIe: 0 HEM.
Honyyam gosmoorcHocms JlOroBapuBarOTCA O PACHPEACICHUH
Hay4umocs. TPaMOTHO (yHKIMH 1 poneil B COBMECTHOH
00paImaTeCs ¢ BEIECTBAMHE B JIeITEIbHOCTH
TOBCCAHEBHOM KU3HI
55 CoenuHeHus 07.04 Oxcun kpemuns (IV), ero mpupogusie | Hayuamea:, PeryasituBnbie:
(22) KPEMHHUsI pazHOBUIHOCTH. CHIIMKATHL. OITMCHIBATH CBOICTBA OKCHAA YUHTHIBAIOT MPABHJIO B IUIAHUPOBAHUH U

3HAYCHNE COCTMHCHUH KPEMHHUS B
JKHBOH M HEXKHBOM MPUPOJE.
JdemoHcTpanmm:

O0pasubl IPUPOAHBIX COCTHHCHHH
KPEMHHS.

JIad. onbITHI:

41. TTonyueHHe KPEMHEBOM KHCIOTHI
U U3YYCHHUE €€ CBOWCTB

KPEMHHUA, COCTABIIATH YPABHCHHUA
peaxiuii, COOTBETCTBYIOIIHNX
«UETOYKE» MPEBPAIICHHH .
IPOBOAUTH KAYCCTBCHHYIO
PEaKIMI0 HA CHIHKAT - HOH
HOﬂyqam BO3MOMNCHOCHTb
Hay4yumuvcs: MPOTHO3HPOBATH
XHMHYECKHE CBOMCTBA BEILECTB

KOHTPOJIC CIOC00a PCIICHHS
Io3naBarebHbIC:

Hcnomp3yroT TOUCK HE0OX0ANMOH
HH(POPMAIHHA IS BHIOTHCHUA YICOHBIX
33JaHAH C MCIOJIB30BAHIEM YUCOHOH
JTUTPATYPBI

KomMmykarnBHbIe:

YUHUTHIBAFOT PA3HBIC MHCHHS H CTPEMATCA




Ha OCHOBC HX CBOMCTB H

K KOOpAWHALIWH PA3TATHBIX HOSI/IHI/Iﬁ B

CTPOCHHUA COTPYAHHYCCTBE
Cunukatuas TToHsATHE O CUIMKATHON Hayuamcs: pakTH4ECKOMY PeryasituBnbie: DOOpMHUPYIOT
TIPOMBIILIEHHOCTh TPOMBIIIICHHOCTH. CTEKII0, IEMEHT, MPUMEHEHHUEO COCAMHCHUI Pazmaror crioco0 u pe3ynbTar ACHCTBUS | TIOHMMaHHE

KEPAMHUKA. KPEMHUA Io3naBarebHbIC: 0COOCHHOCTCH

JeMoncTpanumn: IHonyuam 6o3modcHocH Brnaneror o6muM npHeMoM PEIICHHS JKA3HHU U TPyJa

OO0pa3mpl CTeKIa, KEPAMUKH, IEMCHTA | HAYYUMbCA: TPOTHOZUPOBATH 32124 B YCIOBHAX
XHMHYECKHE CBOMCTBA BEILECTB KomMmykarnBHbIe: nH(popMaTH3aIH
HA OCHOBE UX CBOICTB H JloroBapuBaroTCs O COBMECTHOM " 001IeCcTBa
CTPOCHHUA JEATEIBHOCTH O/ PYKOBOJACTBOM YUHTEA

56 IpakTnyeckas 11.04 [MomyucHue, codupanue u Hayuamcsa: odpamarbcs ¢ PerynsaTusnbie: OBnancHue

(23) paGora Ne6 pacmo3HaBaHHE 1adopaTopHBIM 00opyaoBanueM | OCYIIECTBILIIOT MOMATOBBIN KOHTPOIb 0 | HABBIKAMH s
TonvaeHre ra3oB W HArPEeBATCIBHBIMY IPHOOPAMH | PE3yIbTATY MPAKTHICCKON

y > B COOTBETCTBHUH C IMPABUIAMHA JEATCIBHOCTH
cobupanue u TEXHHKH 0€30MaCHOCTH, IMo3HaBare/LHBIE:
pacCno3HaBaHUEC OMHUCBHIBATH XUMHUYCCKUI Crposr peueBoe BBHICKA3bIBAHUE B YCTHOH
razosB JKCIEPUMEHT C TIOMOIIBIO SI3BIKA | M MUCHMEHHOH (opMme
XHMHH, J€1aTh BBIBOIBI MO KomMmykarnBHbIe:
pe3yapTaTaM 3KCTICPHMEHTA. YUHUTHIBAKOT Pa3HBIC MHCHUSA H CTPEMATCA
Honyyam gozmoocHocmy K KOOPAWHAIINY PA3INIHBIX TIO3UIINH B
Hay4umscs: 0CO3HABATH COTPYAHHYCCTBE
HEOOXO0AUMOCTD COOIFOICHUS
npaBunlb u OT ns coxpaneHUs
CBOCTO 30POBbA H
OKPYIKAFOLIHX
57 O6obimenue o 14.04 Hayuvamcsa: oboOmars 3HaHUA 1 | Pery/isiTUBHbIE: Bripaxaror
(24) TeMe NPEACTABIATS HX CXEM, Ta0mm, BHUOC}IT HEOOXOIUMBIC KOPPEKTHBHI B AJCKBATHOE
HeMeTamibm MPE3CHTALMI JEHCTBHE TMOCIE €T0 3aBEPIICHHUA HA TMOHUMAHHE
« OCHOBE €TO Y4€Ta C/ICIAHHBIX OIMHOOK MPUYHH yCIEXa
Ilo3naBaTe/IbHBIC: H HeyCmexa
CrposT peueBoe BHICKA3bIBAHHIE B YCTHOH | yUcOHOH
W TIHCBMEHHOH (hopme JEATCIBHOCTH
KomMmykarnBHbIe:
KoppekTupyroT neiCTBHA napTHEPa
58 KonTpoabHas 18.04 KoHnTpoas npeaMETHBIX | Hayuamca: IPAMEHATH PerynsatuBHbIC: OCYHIECTBIAIOT IIposBmsroT
(25) paGora Ne3 o METaMpPEIMETHBIX YUCOHBIX ICHCTBUH | IOMyUCHHBIC 3HAHUSI U MOLIATOBBIA M UTOTOBBII KOHTPOIb IO OTBETCTBCHHOCT
mo teMme «Hemeramsn c(hOpMHUPOBAHHBIC YMEHHS I pesyasTaty b 32 PE3YIBTATHI
TeMEC pemeHns1 y4eOHBIX 3a71a4 Ilo3HaBaTe/ILHBIC:




«Hemerannb

CTPOSIT PEUCBOC BBICKAZBIBAHKUC B YCTHOI U

TMMHCBMCHHOH (hopMe

KOMMyKaTI/IBHLIeZ YUIHUTBIBAKOT PA3HBIC

MHCHHA U CTPEMATHCA K KOOPAUHATIUA

Pa3JIMIHBIX HOSI/II.[I/IfI B COTPKYJHHICCTBC

Tema 3. O0001menne 3HA

HHUH M0 XUMHH 32 Kypc 0cHOBHOI1 mkoJbl [loaroroska k urorosoii arrecraunu ('MA) (94.)

59 HepI/IO TUYECKUI 21.04 Ilepuoauueckuii 3aK0H 1 Hayuamca: 0600mars PeryasituBnbie: IIposBasroT
(1) 3aKOH M [Neprnoamieckas cucrema nH(POPMALHIO TIO TEME B BHIC [TnasupyroT cBOM AEHCTBH B OTBETCTBCHHOCTD 32
epuoauieckas XHMHYECKHX 3IEMCHTOB 5 CXEM, BBITIOJHATH TECTOBbIC COOTBETCTBHH C TOCTABICHHOMH pe3yabTar
P J. Y. MengeneeBa. @u3nuecKuii 3aJ1aHAA 3a4a4eH U YCIOBHAMU €€ peaTu3aluu
cucrema CMBICTI IOPAAKOBOTO HOMEpa Mo3HABATEIBLHBIE: CTABAT
J. 1. Menneneesa B JIIEMEHTA, HOMEPOB MIEPHOAA U 4 (hOPMYITHPYIOT LETH U TPOOTIEMBI
CBCTC TCOPUH IPpyHIbL YPOKa; OCO3HAHHO H MPOH3BOJIBHO
CTPOEHHMs aToMma CTPOSAT B YCTHOM U MHCbMEHHOH
dopme
KoMMmyHuKaTHBHBIE:
BraaeHue MOHOTOTHYECKOHN H
JUANIOTHYECKOHN (popmMaMu peun
60 3aKOHOMEPHOCTH 25.04 3aKOHOMEPHOCTH Hayuamea :0600mars PeryasituBnbie:
2) H3MEHEeHMsI CBOLCTR HSMeHeHHﬂvCBOfICTB 3JIEMCHTOB M UX | HH(OpPMALHIO IO TEME B BUIC Pagnmmm CHoco0  Pe3yIbTaT
COCTMHCHUH B MEPHOJAX M TPYIIIAX B | CXEM, BBIOIHATH TSCTOBYIO JICHCTBHSA
3JIEMEHTOB U UX 9
. CBETE MPEACTABICHUH O CTPOCHUH padory, IMo3znaBaTenbHbIE:
COCOUHCHUU B ATOMOB JIEMEHTOB. 3HAYCHHE BraseroT o0muM IPHEMOM PELIECHUS
NEepHOaAX U TpymIax Ieproau4eckoro 3ak0Ha 3ama4
B CBETE KomMmykarnBHbIe:
TIPEeCTABIEHHIT O JloroBapuBaroTCs O COBMECTHOM
JIEATEIBHOCTH TI0JT PYKOBOJCTBOM
CTPOCHHUH aTOMOB
VUATEIIS
JJIEMCHTOB.
3HaueHue
Ilepuonuueckoro
3dKOHa
61 Bunbsr xumuueckux 2804 Buasl XUMHYECKHX CBA3CH U THITBI Hayuames: 0600maTs PerynsaruBHbie:

G)

CBsI3€M U TUITBI
KPUCTAJTUUECKUX
PELIETOK.
BzaumMocss3b
CTPOEHHUS U

KPHUCTAJUTHYICCKAX PCIICTOK.
B3auMoCB3b CTPOCHUS U CBONCTB
BCINICCTB

nH(POPMALHIO TIO TEME B BHIC
TaOJMIBI, BHIIONHATH TECTOBYIO
padoty

Pazmaror cioco0 u pe3yrbraTt
JEHCTBHA

Ilo3naBaTe/IbHBIC:

Brnaneror o6muM npHeMoM PEIICHHS
3a1a4

KomMmykarnBHbIe:




CBOICTB BELIECTB

KontpomipyroT AcHCTBHA TapHEPA

62 K naccmbnxaum 02.05 Knaccuuramus XHMHICCKUX Hayuamca: 0600mars PeryasituBnbie:
(4) XUMHYECKIX PCAKINMIA TIO PA3IHMIHBIM TTPH3HAKAM HHO)OPMALHIO TIO TCMC B BHIIC Pa3znmdaror cioco6 u pe3yapTar
o (YHCII0 H COCTAB PCATHPYIOIIUX H CXCM, BBHIMOTHATH TCCTOBBIC JICHCTBHS
PCAKIIHI 11O 00Pa3yIOMMXCS BCIICCTB,; HATHINIC 3aJaHUs Mo3naparenHBIC:
pas/InIHbIM rpaHuib! pasaena gas; BraferoT oOIiM IPHEMOM PELICHUS
IIpU3HAaKaM. Te1oBoH 3 dexT; n3MeHeHNE 32124
CTEIICHEH OKHUCICHHS aTOMOB; KommykaTuBHbIC:
HCTOJIb30BAHUC KATAIH3ATOPA; JloroBapuBaroTCA 0 COBMECTHOH
HATIPABJICHHUC MPOTCKAHNA). JCATCIFHOCTH MO, PYKOBOJICTBOM
VUIUTCIIA
63 CkopocTb 05.05 CKOpPOCTh XHMHICCKHX PCAKIHH H Hayuamca: o600mars PeryasituBnbie: Hmerot nenmocTHoe
(5) XUMHYECKIX 12.05 (haKTOPBI, BIHAIONINC HA HCC HHO)OPMALHIO TIO TCMC B BHIIC Pagnmmm Croco0 u pe3yibTar MHPOBO33PCHHUE,
64 eaxuuil CXCM, BBIMOJTHATH TCCTOBYIO JICHCTBHA COOTBCTCTBYIOIICC
p padoty Mo3naparenHBIC: COBPCMCHHOMY
(6) Braactor 00muM IpHEMOM PCIICHHS | YPOBHIO PA3BUTHA
3ama4 HAYKH
KomMmykarnBHbIe:
KontpompyroT AcHCTBHSA ApTHEPA
65 Hrorosas 16.05
(7) KOHTPOJIbHAA
padorta
66 19.05
(8) O6001menue 23.05
67

©)




Kpurtepuu BbICTaBJIEHHS OLIEHOK.
PesynbraTel 00y4eHHs XUMUH TOJKHBI COOTBETCTBOBATH OOLTNM 3a1auaM 1 TpeOOBAHUSAM K €r0 YCBOSHHIO.

PesynbraTel 00ydeHHs1 OLIEHUBAIOTCS MO MATHOAIUIBHON crcTeMe. [Ipr oeHKe yUUTBIBAIOTCS CIEAYIOIINE KaYeCTBEHHBIE TIOKA3aTENIN OTBETOB!
riyOuHa (COOTBETCTBUE U3YUEHHBIM TEOPETUYECKUM 000OIIEeHUSIM),
OCO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSIM MTPUMEHSITh MOJYYEHHYI0 HHYOPMALHIO);
MOJTHOTA (COOTBETCTBUE OOBEMY MPOTrpaMMbl U HHPOpMaLuu yueOHHKA);
IIpu o1leHKe YUUTBIBAIOTCS YUCIIO U XapakTep OMUOOK (CYIEeCTBEHHBIE H HECYIECTBEHHBIE).
CymiecTBeHHbIe OMIMOKM CBSI3aHbI C HENOCTATOYHOW TJIYOMHOH W OCO3HAHHOCTBIO OTBETa (HANpUMeEp YYEHHK HENpaBWJIBHO YKa3ajd OCHOBHBIC
NPU3HAKH TIOHSATHH, SIBJICHHUH, XapaKTepHbIE CBOMCTBA BelIECTBA, C(HOPMYyIMpOBAN 3aKOH, MPABWJIO W IpP., WJIH YYEHHK HE CMOT NPUMEHHUTHb
TEOPETHUECKUE 3HAHUS JJIs1 OOBSCHEHHS U TIPEICKA3aHUs SIBJICHUH, YCTAHOBJICHHS IPUIMHHO-CJIEACTBEHHBIX CBSA3EH U T.11.).
HecymecTBeHHbIE OMUOKH ONMPENeNsIOTCS HEMTOJIHOTOM OTBeTa (HarmpuMep, YIyIlieHne U3 BUAY KaKoro-jinbo HexapakTepHoro (akra Mpu OMUCAHUU
BEIIECTB, mpoueccoB). K HUM MOXHO OTHECTH OTOBOPKH, OTMMCKH, AOIYIIEHHbIE IO HEBHMMATEJIBbHOCTH (HAIpUMep Ha 1Ba M Oojiee ypaBHEHUS
peaxiuii B IOJHOM MOHHOM BUJE JIOMYIEeHA OJTHA OINOKa B 0003HAYEHHUH 3apsiia NOHA).

Ouenka ycTHOro oTBera
OtmeTtka «5»:
- OTBET MOJIHBIA U NPABUJIbHBIN HA OCHOBAHWU U3YYEHHBIX TEOPUH;
- MaTepuaJ U3JI0KEH B ONPEAEICHHON JJIOTHYECKON NOCIEeI0BATENBHOCTH, JTUTEPATYPHBIM SI3bIKOM,
- OTBET CaMOCTOSITEJIbHBIM.
OtmeTka «4»:
- OTBET MOJIHBIA U NPABUJIbHBIN HA OCHOBAHWU U3YYEHHBIX TEOPUH;
- MaTepual M3JI0KEH B OTPEETICHHOHN JIOTHYECKON MOCIeN0BATEIbHOCTH, MPH 3TOM JOMYLIEHBI ABE — TPU HECYIIECTBEHHBIC OIINOKH, HCIIPABIICHHBIE
10 TpeOOBAHMIO YUUTEIS.
OtmeTka «3»:
- OTBET MOJIHBIH, HO MIPU 3TOM JIONYIIEHA CYIIECTBEHHAs OIINOKA WIIM OTBET HENOJHBIN, HECBA3HBIH.
OtmeTKa «2»:
- IPU OTBETE OOHAPYKEHO HETIOHUMAHHE YYAIlUMCSl OCHOBHOTO COZIePIKaHUs y4eOHOTO WM AOMYIIEeHbI CYIECTBEHHbIE OLTHOKH, KOTOPBIE YJIaIUuiCst
HE MOJKET UCIPABUTh MPU HABOASIIUX BOMPOCAX YUUTEIS.
OtmeTtka «1»: OTCyTCTBHE OTBETA.

Ouenka 3KCIepUMEHTAJILHBIX YMEHHUI
OreHka CTaBUTCS HA OCHOBAHHWH HAOIONICHUS 33 YHAIIUMHUCS U TUCBMEHHOTO OoT4YeTa 3a padoTy.
OTMeTrka «5»:



- paboTa BBINIOJIHEHA MTOJIHOCTBIO, TIPABUJIBHO; ClIEJIaHbl MPABIIIbHbIC HAOMIOACHUS U BBIBOIBI,
- SKCIIEPUMEHT OCYLIECTBJIEH I10 TUIAHY C YYETOM TeXHUKH 0€30MacHOCTH M MPaBHJI pabOTHI ¢ BEIECTBAMH U 000PYIOBAHHEM;
- MIPOSIBJIEHBI OPTaHU3ALMOHHO — TPYAOBbIE YMEHMs (TOANEP’KUBACTCS YHCTOTAa pabovyero mMecra W MOPSAOK Ha CTOJE, SKOHOMHO HCIOJB3YIOTCS
PEaKTHBBI).

OtMmetka «4»:
- paboTa BBHINIOJHEHA NPABUJIBHO, CHEIAHbI IPABWIbHbIE HAOMIOACHUS U BBIBOIBI, MPU STOM 3KCIEPUMEHT MPOBENEH HEMOIHOCTBIO WM JOIMYIIEHbBI
HECYIeCTBEHHbIE OIINOKH B paboTe ¢ BelecTBAMHU B 000pyIOBAHHEM.

OtMmetka «3»:
- paboTa BBHINIOJHEHA MPABWJIBHO HE MEHEE 4YeM HAIOJOBHHY MM AOMYILIEHAa CYLIECTBEHHAs OINMOKA B XOJe 3KCIEPUMEHTa, B OOBSICHEHWH, B
odopmieHun padoThl, B COONIOEHNH MPABIJI TEXHUKU O€30MacCHOCTH NpU paboTe ¢ BemecTBaMU U OOOPYAOBAaHHMEM, KOTOpAs HCIIPABIISCTCS I10
TpeOOBAHMIO YUUTEIS.

OtMmetka «2»:
- gomyiensl aBe (1 6oJee) CylmecTBeHHbIE OIIMOKU B XOMI€ SKCIIEPUMEHTa, B OObACHEHUH, B OOPMIICHUH padOThl, B COOJIFOICHUH TIPABIIT TEXHUK 1
6e3omacHOCTH pHU paboTe ¢ BEIeCTBAMU U OOOPYIOBAHUEM, KOTOPBIE yHAIIUNCS HE MOXKET UCTIPABUTH ke N0 TPEOOBAHUIO YUUTEIS.

Otmetka «1»:
- paboTa He BBIMOJIHEHA, ¥ YYAIIEerocst OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUSI.

Ouenka yMeHUs pemiaTh pacyeTHbIE 3aJa4H
OTMeTKa «5»:
- JIOTHYECKOM PACCy:KIEHUHU U PEIISHUHU HeT OITMOO0K, 3a/1a4a pelieHa pauoHaIbHbIM CIIOCOOOM.
OtMmeTKa «4»:
- B JIOTHYECKOM PACCY’KIECHUU U B PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 33a/la4a pelieHa HePalMOHAbHBIM CTOCOOOM WJIH IOMyIEeHo He Ooee
IBYX HECYI[ECTBEHHBIX OMIHOOK.
OtMeTKa «3»:
- B JIOTHYECKOM PACCYKJICHUU HET CYLIECTBEHHBIX OIMOOK, HO JOMYCKAETCs CYIECTBEHHAs OIMOKA B MATEMAaTUIECKUX PACUYETax.
OTMeTKa «2»:
- UMEIOTCSI CYIIECTBEHHBIC OIIHOKU B JIOTHYECKOM PACCYKICHUU U B PELICHUU.
OtMmetka «1»: OTCYyTCTBHE OTBETA HA 3a/1aHHE.

OuneHka nucbMEeHHBIX KOHTPOJBHBIX padoT
OtmeTtka «5»:

- OTBET MOJIHBII 1 MPABUJIBHBIN, HA OCHOBE M3YYE€HHBIX TEOPUH, IIPH 3TOM BO3MOKHA HECYIIECTBEHHAs OLUTHOKA.
OtmeTka «4»:



- OTBET HETIOJIHBIN WK AOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OtMmetka «3»:
- paboTa BBITIOJIHEHA HE MEHEe YeM HArOJIOBUHY, JOMYIIeHA OHA CYIIECTBEHHAs OIIUOKA U TIPU 3TOM JIBE€ - TPH HECYIECTBEHHBIE.
OtMmetka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HATIOJOBUHY WJIH COASPKUT HECKOJBKO CYIIECTBEHHBIX OIIHOOK.
OtmeTtka «1»: paboTa He BBITIOJIHEHA.
IIpu orleHKE BBIMOJHEHUS MUCBMEHHONW KOHTPOJBHOM pabOThI HEOOXOAMMO YUUTHIBATE TPEOOBaHMS €MUHOTO OpdorpaduIecKkoro peskuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET MPENIISCTBYIOIIHE PH BICTABIEHUH OTMETKH 34 Y€TBEPTh, MOJYTOANE, TO.



