Coaep:xanue nporpaMmmsl

XuUMHS KJIacce

HayajbHble IOHATHS M 3aKOHbI XUMHH. 204
Tena u BemectBa. CBoiicTBa BemecTB. DTaJOHHBIE (PU3NYECKHE CBOWMCTBA BEIIeCTB. MaTepualibl U MaTepuaioBeeHne. Poib XUMUM B JKU3HU

coBpeMeHHOro ob6miectBa. OTHOIIEHHE 00IECTBa K XUMUU: XeMOGUIHs U XeMo(oous.

Mertoap! n3ydenus xumun. Habmoaenne. DxciepumMeHT MoaenupoBanue. Moienu MaTepraibHble 1 3HAKOBBIE WIIM CHMBOJIBHEIE.

I'a3br. XKunkoctu. Teépnble BemiecTBa. B3anMmHble nepexoabl MEXAY arperaTHbIMM COCTOSHHSIMM BEILIECTBA: BO3TOHKa (cyOiaumanus) M
necyOirManus, KOHAeHcalus U UCTIapeHUe, KpUCTAIIN3alus U IIaBJICHUE.

dusnueckue sBiIeHUsA. YUcThle BelecTBa U cMecH. ['oMoreHHsle U reTeporeHHble cMecu. Cmecu razoodpasHele, xujakue u TBEpabie. CrocoOsl
pasfeneHus CMecel: IeperoHkKa, WiIM IUCTWUISAIMS, OTCTauBaHWE, (PHUIbTPOBAHWE, KPUCTAJUIM3AIMs WM BBIapHBaHue. XpomaTorpadwus.
[TpumeHeHue 3TUX cl1OCOOOB B 1aOOPAaTOPHOM MPaKTHKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKHUE 3JEMEHThI. ATOMBI U MOJIEKYIbI. [IpocThie U ClIOKHBIE BELECTBA. AJUIOTPONHS HAa IpUMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTsa MOIEKyJIIPHOTrO U HEMOJIEKYIISIPHOTO CTPOCHHS.

3HaKH (CUMBOJIBI) XUMUYECKHX 31eMeHTOB. H(popMalins, KOTOpyro HECYT 3HAaKU XUMUYECKUX 3JIEMEHTOB. DTUMOJIOTHS] Ha3BaHUN HEKOTOPBIX
XMMUYECKHX 3JIeMeHTOB. [leproanueckas Tabnuna XuMudeckux 3nemMenToB [l. M. MenaeneeBa: KOpOTKONEPUOIHBIN U ITMHHONEPHOAHbIN BapUAHTHI.
[lepuozas! u rpymnmsl. ['naBHas u nobounas noarpynnsl, Wik A- u b-rpynnel. OTHOCcHUTENbHASI aTOMHAs Macca.

Xumnueckue (opmynsl. MHaekesl u ko3dduuumentsl. OTHOCUTENbHAs MOJIEKYJspHas Macca. MaccoBas A0Sl XMMHYECKOTO 3JIEMEHTa B
coenquHeHnu. MHdopmaiys, KOTopyro HeCyT XUuMU4ecKre GopmyIibl.

BanentHocts. CTpyKTypHBIE (OpMYIbl. XUMHUECKUE JIEMEHTHI C IOCTOSHHON U NIepEMEHHOM BaleHTHOCThIO. BBIBOJI (pOpMyIIbI coeTMHEHNUS
1o BajieHTHOCTH. OmpesiesieHNe BaJIEHTHOCTH XMMHUYECKOro 3JieMeHTa Mo gopmyiie BemectBa. CocTaBlieHHe HAa3BaHUM COEAMHEHMH, COCTOSIINX U3
IBYX XMMHUYECKUX JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBA BEILECTB.

XuMH4ecKue peakuuu. PeareHTsl u nmpoayKTel peakuuu. lIpu3Hakyu XUMUYECKUX peakuid. Y CJI0BUS UX NIPOTEKaHUs U NpeKpalieHus. Peaknnn
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BELIECTB. XUMHUeckHe ypaBHeHHs. CocTaBleHHE XMMHUYECKUX ypaBHeHUIl. MHQopmarus, KOTOpylo HecETr
XUMHUYECKOE YPaBHEHHUE.

Knaccudukanus XUMUYECKUX peakuil 10 COCTaBy U UYMCIY PEareHTOB U MPOAYKTOB. THUIBI XMMHUYECKHX peakuuidl. Peakuuu coeauHeHwus,
pasnoxeHus, 3aMenieHns 1 ooMena. Karanuszarops! u karanus.

JdeMoHcTpanun
e Kouekuus MaTepraioB U U3JEINN U3 HUX.



Monenu, ucronb3yembie Ha ypokax (hU3UKHU, OMOJIOTHH U Teorpaduu.

OO0bEMHBIE U TIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEIIECTB.

Mopaenu KpucTauIM4eCKUX pelETOK.

Cobupanue npubopa 1715 MOoTydeHHs ra3a U MpoBepKa ero repMeTUYHOCTH.

Bosronka cyxoro 5ba, noja Uiy HaQTaauHa.

ArperatHble COCTOSIHUSI BOJIBI.

Paznenenne nByx HECMEMIMBAIOIIUXCA JKUIKOCTEN € TOMOLIBIO AEIUTEILHON BOPOHKH.
Huctunnsarop u ero pabora.

YcraHoBka s GuIbTpoBaHMS U €€ padoTa.

VYcTaHoBKa /17151 BeITapuBaHUs U €€ padoTa.

Komnekuus ObITOBBIX TpUOOPOB i1 GUIBTPOBAHUS BO31YXa.

Paznenenue kpacsiiero Bemiectsa aoMactepa ¢ TOMOIIbIO MeToAa OyMa)kHOM XxpoMaTorpaduu.
Mopnenu amioTponHbeIX MOAUGUKALIUN YIIIepoia U CEeph.

ITonyuenue 030Ha.

[Toptpetsi . 4. bepuenunyca u 1. 1. Menneneesa.

KopoTkoneproaHplii U IJTMHHONIEPUOIHBINA BapraHThl iepuoandeckoi cucremsl JI. 1. Menpaeneena.
KoHcTpynpoBanue mapocTep>KHEBbIX MOJEIIEH MOJIEKYII.

Anmnapar Kunna.

Paznoxxenue GuxpoMara aMMOHHUS.

I'openue ceppl 1 MarHuEBOM JICHTHI.

[Hoptpetst M. B. JlomonocoBa u A. JI. JlaByasse.

OMBITHI, WJUTFOCTPUPYIOIITUE 3aKOH COXPAHEHHS MacChl BEIIECTB.

INopenue docdopa, pacTBopeHUE TPOYKTa TOPEHUS B BOJIE M HCCIIEIOBAHUE TTOJIYYEHHOTO pacTBOPA JTAaKMYCOM.
B3anmoneicTere COMIHON KUCIOTHI C IIUHKOM.

[Monyuenue runpokcuna meau(Il) u ero paznoxkeHue npu HarpeBaHUH.

JlabGoparopHbie ONBITHI

* O3HaKOMJIEHHE ¢ KOJUIEKIIMEH 1abopaTOpHON MOCY/IbI.
* [IpoBepka repMeTUYHOCTH MpUOOpa /IS MOTYUEHHS Ta30B.
* O3HaKOMJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOIIUMHU TPAHHUT.



* [IpuroroBrieHne reTepoOreHHON CMeCH MOPOIIKOB CEPbI C JKEIE30M U UX pa3JIesieHuE.

* B3anmoseiicTBre pacTBOPOB XJIOPUIOB M HOAUIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaecTBHE C CEPHOM KUCIOTOM.

* B3aumopelicTBre pacTBOpa COJbl C KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHsI MACChl BEIIECTB Ha MPUMEPE B3aUMOCHCTBHS IIETOYH C KHCIOTOM.

* [IpoBepka 3aK0oHa COXpaHEHMsI MACChl BEILIECTB HAa PUMEPE B3aUMOJAEHCTBUS 11EI0UH ¢ coiibto kene3a(lll).

* Paznoxenue nepokcuia BoIOpoaa ¢ moMolbio okcuna mapratia (IV). 11.3amemnienue xene3om Meau B METHOM KyTOpoce.
IIpakTHyeckue padoTsl

1. IIpaBuiia TeXxHUKH 0€30MACHOCTU M HEKOTOPBIE BHJIBI paOOT B XUMUYECKOU Taboparopun (KaOMHETe XUMHUH).

2. HabGuroneHue 3a ropsiieii CBE4OoH.

3.AHanu3 nouBkl (aHAIOT PaboThl «OUNCTKA TOBAPEHHOU COINY).

Ba:kneiimue NMPEACTABUTE/IN HEOPraHUYECKHUX BEIIECCTB. KoanyecTrBeHHBbIE OTHOIIEHHUS B XUMHH. 184
CocraB Bo3ayxa. [lonstue 006 00bEéMHON 10j€ () KOMIIOHEHTa MPUPOJHON ra30BOM cMecH — BO3ayxa. Pacyér oObéMa KOMIIOHEHTA ra30BOM
CMECH I10 ero 00bEMHOII 10J1e 1 HA00O0POT.
Kucnopon. O3on. Ilomyyenue kucnopona. Cobupanue M pacrno3HaBaHHE KHCIOPOJa. XMUMHYECKHE CBOMCTBA KHCIOPOJA: B3aUMOJICHCTBHE C
MeTaJlJIJaMHi, HEMETaJlJIaMU M CIIOKHBIMM BelecTBamu. [Ipumenenue kuciopoaa. KpyroBopor kuciaopoia B Ipupoe.
Oxcuapl. O6pa3oBaHue Ha3BaHUI OKCHIOB 10 X (popmyrnam. CocraBieHue GopMyIsl OKCHIOB IO UX Ha3BaHMsIM. [IpeacraBuTenu okCUAOB: BoJa
U YTJIEKUCIIbIN Ta3, HeraleéHas u3BeCTb.
Bonopon B npupone. dusnyeckne 1 XUMUYECKHAE CBOMCTBA BOJIOPOA, €T0 NOJIYYCHHUE U IPUMEHEHUE.
Kucnotsl, ux coctaB u ux kiaccudukamnus. Manukaropsl. Tabnuia pactBopuMocT. CepHasi U COISHASKUCIOTHI, UX CBONCTBA U IPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHMs. PacTtBopuMocTs coneil B Boze. [IpencraBurenu coneil: XJopu HaTpusl, kKapOoHAT HaTpus, pocdaT KalbLus.
[Tocrosinnas ABoraapo. Konudectso Bemectsa. Monbs. MonsipHas macca. KpaTHble eqMHHIIBI M3MEPEHMSI KOJIMYECTBA BEIECTBA — MUJIIIMMOJIb
" KWJIOMOJIb, MUJIJIMMOJISIPHAA U KHUJIOMOJIAPHAsA MacCcChbl BEIICCTBA.
Pacu€rsl ¢ Hcronb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «IIOCTOSIHHAs: ABOTaIpo».
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IUIOTHOCTD T'a3a 10 APYyromy rasy.
KpatHbie equHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBINA U KHJIOMOJISIPHBIH 00beMbI Ta3000pa3HBIX BEIIECTB.
Pacuérsl ¢ ncnonb3oBaHHEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIN 00bEM ra30B», «4UCIO ABOTagpoy.
I'uppocdepa. KpyroBopoT Boab! B npupojie. Puznueckne 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMO/JICHCTBHE C OKCHIaMHU.
OcHoBaHusI, X COCTaB. PacTBOpMMOCTh OCHOBaHUH B Boje. M3MeHEeHNE OKpacKu MHAMKATOPOB B MIETOYHOM cpene. [IpenacraBurenu menovei:
TUAPOKCH/IBI HATPHUSL, KAIHS U KaJIbIHU.



PactBoputens u pactBopéHHOe BemiecTBo. PactBopbl. PactBopenue. ['mapaTsi.

CBA3aHHBIC C UCIIOJIBb30BaHHUEM ITOHATHA «MAaCCOBasA J0JIA paCTBOpéHHOFO BCIICCTBa».

JdemoHcTpauuu
Ornpezenenne cofep>KaHusi KUCIOPO/a B BO3AYXE.

HonyquMe KHCJIOpOJa Pa3IOKCHUEM IICPMaHIraHaTa KaJIvsa U IICPOKCHIa BOAOpOaA.

Cobupanue MeTOZI0M BHITECHEHHUS BO3{yXa M BOJIBL.
Pacno3znaBanue kucimopona.

lopenne maraus, xenesa, yris, cepsl U pocdopa B KUCIOPOJIE.
Komnnekuus okcuos.

[Tomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
['openue Bogopoa.

B3anmopeiictBue Bogopoaa ¢ okcuaom meau(1l).

Konnekuus MUHEpaIbHbIX KUCIIOT.

[TpaBuiio paz0aBieHUs cepoOil KUCIOTHI.

Komnekuus comnen.

Tabnuia pacTBOPUMOCTH KHCJIOT, OCHOBAHHI U COJICH B BOJIE.

MaccoBast 10151 pacTBOPEHHOTO BemiecTBa. Pacdérsl,

HeKOTOpBIG MCTAJJIbl, HEMCTAJJIBI 1 COCAUHCHHA C KOJIMYECTBOM BEIICCTBA, paBHBIM 1 Mok,

Monenb MosipHOro 00BEMa ra3000pa3HbIX BEIIECTB.
Komeknus ocHOBaHU.

JlaGopaTopHble ONBITHI

* [TomyTHEHHE U3BECTKOBOW BOBI IIPU MPOITYCKAHUU YIJIEKHACIIOTO Irasa.
* [IonmydeHne BOJOpoOa B3aMMOICHCTBUEM [IMHKA C COJITHOW KMCIIOTOM.
* Pacno3HaBaHue KUCIOT C TOMOIIBIO HHAUKATOPOB.

* lI3MeHeHne OKpacKy MHAMKATOPOB B IIEJIOYHOM CpEIE.

» O3HaKOMJIEHHE C ITpenapaTaMy JJOMAIIHEN I IIKOJIbHOM alTeuKu: pacCTBOpaMH MEPOKCUA BOJOPOA, CIUPTOBOM HACTOMKH MOJ1a,aMMHUaKa.
IIpakTHyeckne padoTsl

4. [lonydenue, coOMpaHue U pacrio3HaBaHUE KUCIOPOAA.

5. [lonyuenue, coOupanue u pacro3HaBaHHUE BOJAOPO/IA.

6. [IpuroroBneHue pacTBopa ¢ 3aJJlaHHOM MacCOBOM J10JI€H paCTBOPEHHOTO BELIECTBA.



OcHOBHBIE KJIACCHI HCOPTAHUYECKUX coenHeHuii. 104

O06o06mIeHne cBeAcHMT 00 OKCHIaX, NX KIacCU(UKAIIMU, Ha3BaHUSAX U CBOMCTBaX. CrIOCOOBI MOTyUeHUsT OKCHJIOB

OcHoBanusl, UX Kiaccuukaius, Ha3BaHUA U CBOMCTBAa. B3aumonelcTBUe ¢ KUCIOTaMH, KUCIOTHBIMH OKCHAAMHU M coisiMu. PasnokeHue
HEPaCTBOPUMBIX OCHOBaHUN. CIIOCOOBI OTYYEHUSI OCHOBAHUH.

Kucnotel, ux kinaccupukauus u HazBaHus. OOmMe XUMHYECKHE CBOMCTBa KHCIOT. B3aumopeicTBue KHCIOT € METaUIaMU.
DNEeKTPOXUMHUYECKUN Psiji HANPSHKEHUM MeTayioB. B3aumojelcTBre KUCIOT ¢ OKCHJIaMU METaJUIoB. B3aumojeicTBHe KUCIOT C OCHOBAHHUSIMU —
peakuus HelTpanu3anuu. BzaumoneiictBue Kuciot ¢ consamu. [lomyuenne 6€CKUCIOPOAHBIX U KUCIOPOICOIEPIKAIINX KHCIIOT.

Conu, ux kiaccuuKkamus U CBOMCTBA. B3anmoeiicTBie coeli ¢ MeTautaMu, 0COOCHHOCTH 3TUX peakiuid. BzanMoaeicTBre colieit ¢ COJISIMH.

['eneTndeckue psiabl MeTaia U HeMeTasuia. ['eHeTudeckas CBsI3b MEKy KilacCaMu HEOPraHUYECKUX BELIECTB.

JlaGopaTopHbie ONBITHI

* B3aumojelicTBre OKCHIA KaJIbIUs C BOJOK.

* [IoMmyTHEHHE N3BECTKOBOM BOJBI.

* Peakuus HeiTpanu3anuu.

* [Tonyuenue runpoxcuna meau(Il) u ero B3aumoaelicTBUE ¢ KUCIOTOM.

* Paznoxxenne ruapokcuna meau(Il) mpu HarpeBanum.

* B3auMoielicTBHE KUCIIOT C METAJUIAMMU.

* B3aumopelicTBre KUCIOT € COJIAMM.

* O3HaKOMJIEHHUE C KOJUIEKIMEH COoNel.

* B3anmoneiictue cynbdara menu(Il) ¢ sxenesom.

* B3auMoelicTBHE COJIEN C COJIIMH.

* ['eHeTHnyeCKas CBSA3b MEX]y KJaCCaMU HEOPTaHUYECKUX BELIECTB HA IPUMEPE COETUHEHUN MEIN.
IIpakTuyeckne padoThl

7.PelieHne sKCiepUMEHTANIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COECITMHEHUI.

Iepnoauyeckuii 3aK0H U NepuoanvYecKas cucreMa xumniecknx 3j1emMeHToB [[.LA. MenaeneeBa. Ctpoenue atoma.10u

EcrecTBeHHBIE ceMelcTBA XMMHYECKHUX DJIIEMEHTOB: IOICJIOYHBIC W MICJIOYHO3CEMCIIbHBIC METAJJIbI, TaJIOTCHBI, HHCPTHLIC (6HaFOpOJIHBIe) Tas3bl.
AmdoTepHOCTh. AM(OTEpHBIE OKCHJIBI U THAPOKCUIBI. KOMITIIEKCHBIE COJH.
OTKpBITHe JI H. MeH)IeJ'IeeBI)IM MNEPUOANYCCKOro 3aKOHa XU CO3JaHNE UM Hepnonnqecxoﬁ CHUCTEMBI XUMHNYECKHUX IJICMCHTOB.
AToMBI Kak (hopMa CyIIeCTBOBAHUSI XUMHUECKHUX dJIeMeHTOB. OCHOBHBIE CBE/ICHUS O CTPOSHUH aTOMOB. J[0Ka3aTenbCTBa CIIOKHOCTH CTPOCHHS
atomoB. OmbITel Pezepdopaa. [InanerapHas Mmoiens CTpOCHHS aToMa.



CocraB aTOMHBIX sJI€p: TPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHAA aTOMHAsI Macca. B3auMOoCBsA3b MOHATUN «IIPOTOH», «HEUTPOH», KOTHOCUTEIIbHAS
aTOMHasi Maccay.
Muxkpomup. D5ekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX 3JIeMeHTOB 1—20. IloHsiTHe 0 3aBepiIEHHOM 3JIEKTPOHHOM
YpOBHE.
H3otonbl. @usnveckuii cmbica cumBonuku Ilepuoanueckoit cuctembl. CoBpemeHHast (GOpMyIHPOBKA MEPUOIUYECKOr0 3aKkoHA. M3MeHeHus
CBOWCTB 2JICMEHTOB B IIEPUOAAX M IPyIIaxX Kak (QYHKIIUS CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTrKa 3JEMEHTa-MeTaula U 3JIEMEHTa-HEMETaJlIa 10 UX IOJIOXKEHUIO B NMEPUOJNYECKOM CUCTEME XMMHYeCKuX 3iemeHToB J[. W.
Menpeneesa.
JdeMoHcTpamun
Pazimmunbie (opMBI TAOIHIT TEPHOINICSCKON CHCTEMBI.
MopaenupoBanue ocTpoeHus nepuoanueckon cucremsl . . Menneneesa.
Mopnenn aToMOB XUMUYECKHUX AJIEMEHTOB.
Mopenu aToMOB 3JIEMEHTOB 1—3-T0 TIepHOIOB.
JlaGopaTopHbie ONBITHI
* [Tonyuenue ampoTepHOro rTUAPOKCHUIA U UCCIIEIOBAaHIE €0 CBOMCTB.

Xumnyeckasi CBsi3b. OKHCJIUTEIBLHO-BOCCTAHOBHUTEIbHbIE peakuuu. 104

HonHas xumuueckast cBs3b. VMOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB U HeMeTauloB. Cxembl 00pa3oBaHMs MOHHOW CBSI3U Ul OWHApHBIX
coenquHeHnil. VoHHBbIE KpUCTAJUIMUECKHUE PEIETKH M (U3NYECKUE CBOMCTBA BELIECTB C 3TUM THMIOM pewméTok. [loHsTHe 0 (opMylbHON enuHuLe
BELIECTBA.

KoBanenTHast xumMudeckasi CBs3b. DJIEKTPOHHBIE U CTPYKTypHBIE (popmyrbl. [lonsTue o BanenTHOCTU. KOBaneHTHas HenossspHast cBsA3b. CXEeMbI
00pa3oBaHMs KOBAJIEHTHOM CBSI3U JUIsl OMHAPHBIX COeAMHEHUI. MojeKynspHble 1 aTOMHbIE KPUCTAUIMUECKUE PEIIETKN U CBOMCTBA BELIECTB C 3TUM
TUIIOM PELIETOK.

DNeKTpOOTpUIATENbHOCTb. Psin anexkTpooTpuniarenbHocTd. KoBajeHTHass mnoisipHas Xumudeckas cBs3b. Jlumonb. Cxembl 00pa3oBaHUS
KOBAJICHTHOM MOJISIPHOM CBSI3U 11711 OMHApHBIX COoelMHEHUN. MOJIEKYIsIpHbIE U aTOMHbIE KPUCTAJIMYECKHE PEIIETKH M CBOMCTBA BEILECTB C 3TUM
THUIIOM PELIETOK.

Merannuueckass XuMUYecKasl CBsI3b U MeTaJUIMueckas Kpucramindeckas pemérka. CBoilcTBa BeIIECTB € 3TUM THHOM pemérok. Enunas
IIPUPO/IA XUMUUECKUX CBSI3EH.

Crenenb okucieHusi. CpaBHEHHE CTENEHM OKUCIECHHS W BalleHTHOCTH. IIpaBuna pacuéra cremeHell OKUCIEHUS MO (POpMynaM XUMHYECKHX
COCIMHECHUM.



OKuCINUTEIBHO-BOCCTAHOBUTEINIbHBIE peakiuu.OnpeeneHue cTerneHel OKUCIEHHs A 3JIEMEHTOB, 00pa3yroIuX BEIECTBa Pa3HbIX KIIACCOB.
Peakuuu MOHHOrO OOMEHA M OKHMCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKHUCIUTENIb M BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI METOJIOM JIEKTPOHHOIO OajaHca.

JdemMoHcTpauuu
e Buneodparments! u cnaiipl «VloHHas XUMUYECKask CBS3bY.
Komnekuust BemecTs ¢ MFOHHOM XMMUYECKOM CBS3bIO.
Mogeny HOHHBIX KPUCTAIUNINYECKUX PEIIETOK.
Buneogparments! u cnaiiabl «KoBajleHTHas XUMUYECKasi CBSI3bY.
Konnekuust BemecTs MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHHS.
Mopnenu MOJEKYISPHBIX U @aTOMHBIX KPUCTAININYECKUX PEILIETOK.
BuneodparmenTsl u crnaiiapl «MeTamTnaecKas XMMUIecKas CBSI3b.
Komnekuus «MeTtasibl ¥ CIIIaBbl».
B3aumonelicTBue IMHKA C cepoi, COISTHON KMCIOTOH, Xxinopuaom meau (11).
I'openue maruus.
B3anmopeicTere XJI0pHOU U CEpOBOLOPOIHON BOJBI.
JlaGopaTopHbie ONBITHI
* I3rotoBneHne Moieu, WITIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBS3U



TemaTHuyeckoe NJIAHNPOBaAHUE

8 kiace
Ne Ha3panue tembl | KosinyecTBo Ili1anupyemble pe3yJibTaThl 00yUeHUs
(pa3nena) 4acoB HA
H3ydenue JInunocTHbIE IpeamerHbIe MeTanpeamerHbie
IlepBoHava/ibHbIe XUMUYECKHUE MOHATHSA. 204
1. | IIpeamer xumuu. dopmMHpoOBaHUE OOBACHSAIOT pOJIb XUMHUUECKHUX 3HAHUH | PecynsimusHole. TUIAHUPYIOT
Ponb xumuu B WHTEIICKTYaTbHBIX B )KU3HU YEJIOBCKA YMEIOT: MOCJIEI0BATEILHOCTh CBOMX
KU3HU YETIOBEKa. YMEHHUIA: WCIOJIb30BaTh MOHATHUS MIPH JNENCTBUI U MPOTHO3UPYIOT UX
AHATM3UPOBATH XapaKTEePUCTUKE BEIIECTB. 3HAIOT pe3ynbTar.
WJLTIOCTPAINH MIOHSTHSI «BEIIECTBOY», «CBOMCTBA Ilo3naeamenvHole: BHIABUTAIOT
yueOHUKa. BEIIECTBY, «XUMUS», «<MATCPUATI» apTryMEHTHI, YCTAaHABIIUBAs
HcnpiThIBaloT y4eOHO- MPUYHUHHO-CJIEICTBEHHBIE CBA3HU
MO03HABATEIIbHBIN MEXTy H3y4aeMbIMHU SIBIICHUSIMH,
UHTEpEC K HOBOMY U3BJIEKAIOT HEOOXOIUMYIO
ydeOHOMY Marepuany WH(OPMAIIHIO U3 MPOYUTAHHOTO
U croco0aM pelieHus TeKcTa.
HOBOU 3aJ1a4M. Kommynuxamuenvie: ymeroT
¢dbopMyIHpoBaTh COOCTBEHHOE
MHEHUE, apTYMEHTHPOBAThH CBOIO
TOUYKY 3pEHUS], OTCTanBaTh €€ HE
BpaXKICOHBIM JIJIS APYTUX
00pa3oM; BIaJICIOT MOHOJIOTUYECKOM
Y TUATOTUYECKON opMaMu pedH.
2. | Metoapl u3ydeHus dopmupoBaHue XapakTepus3yloT OCHOBHBIE METONBI | Pecynsimugnule. TUIAHUPYIOT
XUMHUH. KOMMYHHUKATHBHBIX W3YYCHHUS €CTECTBEHHO-HAYYHBIX | TIOCTIEI0BATEIHHOCTh CBOUX
KOMIIETCHTHOCTH B TUCIMIUTMH.  [IpUBOAST  MPUMEPHI | ACUCTBHIA U IPOTHO3UPYIOT UX
OOIIeHNH U MaTepUadbHBIX W 3HAKOBBIX WJIHU | PEe3yJbTar.

COTPYJIHUYECTBE CO
CBEPCTHUKAMM.

CUMBOJILHBIX MOJIEJIEH.

Tlo3nasamenvuble: BEIABUTAIOT
APTYMCHTBI, YCTaHAaBJIMBAs




dopmupoBaHHe
MHTEJUICKTYaJIbHBIX
YMEHHUI:
aHAJIM3UPOBATH TEKCT
ydeOHHKa

MPUYHUHHO-CJIEICTBEHHBIE CBA3HU
MEX1y H3y4aeMbIMHU SIBIICHUSIMH,
U3BJIEKAIOT HEOOXOIUMYIO
UH(OPMAIIHIO U3 TPOYUTAHHOTO
TEKCTa.

Kommynuxamusnvle: ymeror
dbopMyIupoBaTh COOCTBEHHOE
MHEHUE, apTYMEHTHPOBAThH CBOIO
TOUYKY 3pEHUS], OTCTaUBaTh €€ HE
BPaKICOHBIM JIJISL APYTUX
00pa3oM; BIaICIOT MOHOJIOTUYECKOM
U JUAJIOTHYECKON hopMaMu pedH.

ArperatHoe
COCTOSIHUE
BEIICCTB.

DopmupyrOTCS
OTBETCTBEHHOE
OTHOIICHHE K YUCHHUIO,
TOTOBHOCTb U
CIOCOOHOCTH K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K
00y4YeHHIo U
MO3HAHUIO;
KOMMYHHKATHBHAs
KOMIIETEHTHOCTh B
00IIIeHNY 1
COTPYJTHUYECTBE CO
CBEPCTHHUKAMH B
npoiiecce
o0Opa3oBaTenbHON
JESTENHOCTH.

PaznuuaroT Tpu arperaTHbIX
COCTOSIHUS BEIIIECTBA. YCTAHABIMBAIOT
CBSI3U MEXIY HUMU Ha OCHOBE
B3aMMHBIX I1EPEXO0JIOB.

Pezynamuenvie: Yaarcs onpenensirb
1eJIb CBOEH J1eATENIbHOCTH, Ha
OCHOBE COOTHECEHUS TOT0, YTO yXKe
YCBOEHO, M TOT0, 4TO €UIe
HEU3BECTHO, CAMOCTOSTEIIEHO
JIBUTAThCS 110 33JaHHOMY IIJIaHy,
OILICHUBATh U KOPPEKTHPOBATH
MIOJIyYEHHBIN PE3yJIbTaT.
Ilosnasamenvhvie: BBIABUTAIOT
apryMEeHTBbI, yCTaHaBIUBas
MPUYHNHHO-CJIE/ICTBEHHBIE CBSA3HU
MEXy U3y4aeMbIMHU SIBJICHUSIMU,
U3BJIEKAIOT HEOOXOIUMYIO
MH(POPMALIHIO U3 IPOUYUTAHHOTO
TEKCTa.

Kommynuxamuenvie: DopMUpyroTCs
peueBble YMEHUS: y4aTcs
BBICKa3bIBaTh CYX/ICHUS C
HCIOJIb30BaHNEM (U3HYECKUX
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TEPMHHOB U TIOHATHUH,
(dbopMyIUpOBaTh BOIIPOCKHI U OTBETHI
B XO/I€ BBIIIOJIHEHUS 3a/IaHus,
0OMEHUBATLCS 3HAHUSAMHU MEXKITY
YJIEHAMU TPYIIIbI ISl IPUHSATUS

3¢ (HEKTHUBHBIX COBMECTHBIX
peLICHUI.

IIpakTuyeckas dopmupoBaHue OnpenensitoT OCHOBHOE XHMMHYECKOe | PecynsamusHuvle: IpeoOpa3yroT

pabota Nel. KOMMYHUKATUBHBIX obopyoBaHue. 3HAlOT  MpaBWIA | IPAKTUYECKYIO 3a/1a4y B

«[IpaBuna TeXHHKHU KOMIIETEHTHOCTEl B | TEXHUKU 0€30MacHOCTU MpU paboTe B | MO3HABATEIbHYIO, OCYIIECTBISIOT

0€30MacHOCTH  TIpH o0meHnn U | XuMu4ecKkoM kaOuHere. PaboTaroT c | mo3HaBaTenbHYIO pedIIeKCHIO B

pabote B COTPYJIHUYECTBE co | 1abopaTopHbIM  O0OpYIOBAaHHUEM U | OTHOLICHUH JIEHCTBUI MO PELICHUIO

XUMUYECKOM CBEPCTHUKAMH. HarpeBaTelbHbIMU ~ [PUOOpPaMM B | IO3HABATEJIbHBIX 33]1a4.

kabunete. IIpuembr COOTBETCTBUU C mpaBuiaMu Th. llo3znasamenvuvie: NarOT

oOparnieHus c OTIpEeIeTICHUS TTIOHATUSAM, MOTYT

1abopaToOpHBIM HaiTH croco0 pereHus

o0opyIOBaHUEM U npoOJIeMHOM 3a1aun

HarpeBaTeIbHBIMU Kommynuxamuenvle: y4acTBYIOT B

npudopaMm. Jiajore, KOJUIEKTUBHOM
00CyX/1IeHUU NPOOJIEMBI, BIAJCIOT
MOHOJIOTHYECKON 1 TUATIOTUYECKOM
dbopmamu peyn.

duznyeckue dopmupoBaHue Paznuyarot pusndeckue u Xumudeckue | Pecynsmuenvie: yMEHNE COOTHOCUTD

SBIIGHUSI — OCHOBA KOMMYHHUKATHBHBIX SIBJICHUS], YUCTHIE BEIIECTBA U CMECH. CBOM JICHCTBUS C IUTAHUPYEMBIMU

pazneneHus cMecei KOMIIETEHTHOCTEH B Knaccupunupytot 1 npuBoast pe3ysibTaTaMu, OCYIIECTBIISIT

B XMMHUHU. OOIIeHNH U IIPUMEPHI cMece KOHTPOJIb CBOEH AEATEIbHOCTH B

COTPYJHUYECTBE CO

MPOIIeCCe JOCTHKEHHSI Pe3yJibTara,
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CBCpPCTHUKaMH.

OTIPEIETIATH CIIOCOOBI ICUCTBUH B
paMKax MpeUI0KEHHBIX YCIOBUM U
TpeOoBaHUl, KOPPEKTHUPOBATH CBOU
JIEACTBUS B COOTBETCTBUH C
M3MEHSIIOIICHUCS CUTyaluen,
OIICHUBATbH PE3YJIbTAThl PEIICHUS
MOCTaBJICHHBIX 33/1a4 U JIp.
Iloznasamenvhvie:YeTkoe
MpECTaBICHUE O «(PUBUUECKUX
SIBIICHUSX», «XUMHUYICCKHX
SIBIICHUAX (PEaKIIUAX )»; TPUMEHSTh
WX Ha MPAKTUKE; YMEHUE CO3/1aBaTh,
NPUMEHSATH U IPe0OpPa30BHIBATD
3HaKU U CUMBOJIBI, MOJICIIA U CXEMBI
JUISL pEIIeHUs YUeOHBIX U
[I03HABATEJIbHBIX 33]1a4;
UCIIOJIb30BaHNE OCHOBHBIX
WHTEJUICKTYJIbHBIX OTIepPaIlnii:
aHaJU3 U CUHTE3, CPAaBHEHHUE,
0000111eH1Ee, BBISIBICHHE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€M, TOUCK
aHaJIoroB; (OpMHUPOBaAHUE U
pa3BUTHE KOMIIETEHTHOCTH B
00J1aCcTH UCIIOJIb30BAHUS
UH(POPMALIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHMA
(MKT-xommeTeHui);
WCIIOJIb30BAaHUE PA3INYHBIX
VCTOYHUKOB JJIs TONy4eHUS
XUMHYECKON MHPOpMaIuy;
MOCTaHOBKA U (hOPMYIIMPOBAHHE
L[EJIM U 33a]a4 YPOKa;
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(bopMyIHpOBaHUE U aPTyMEHTAIHS
JIUYHOI'O MHCHHMUA.
Kommynuxkamuenvle: OCO3HaHHO U
MIPOU3BOJILHO CTPOHUTDH PEUEBOE
BBICKA3bIBaHHE B YCTHOU (hopMme;
apryMEHTHPOBAHO OTBEYATh HA
BOITPOCHI, 000CHOBBIBATH CBOIO
TOYKY 3p€HUSA; CIyLIaTh U
IIOHMMATh peyb JPYI'HX; BCTYNaTh B
yueOHOE COTPYITHUYECTBO C
YUYHUTENIEM U OJJHOKIIACCHUKAMH,
OCYIIECTBIISITH COBMECTHYIO
JEATENILHOCTD B Mapax, rpymnmax u

ap.

IIpakTHyeckasn
padora Ne2.
«AHAIN3 TOYBBI».

dopmupoBaHHe
MTO3HABATENIbHBIX
MHTEPECOB U MOTHBOB,
HaIlpaBJIECHHBIX Ha
u3ydeHue pU3NIecKux
U XUMHUYECKUX
SIBJICHUU.

3HaloT npaBuiia 0OpaIieHus ¢
1abopaTopHBIM 000pYyI0OBaHUEM,
CIOCOOBI pa3/iesIeHUs OJHOPOIHBIX
cMecen.

YMerT NpoBOANTH pa3ieiieHUEM
cMmecelt puIbTpoBaHUEM U
BEITIAPUBAHUECM.

Pezynamusnvie: IIaHUPYIOT CBOIO
paboTy, CaMOCTOSTENEHO
KOHTPOJIUPYIOT BpeMs BBITIOJTHEHUS
pa3IMYHBIX 3aJaHUM.
Ilosnasamenvuule: narT
OIIpEeACIIEHUS TIOHATUSAM,
OCYILIECTBIISIIOT CPABHEHUE, CTPOSIT
JIOTUYECKHE LIETTOYKH PaCCYXICHUH,
AQHAJIU3UPYIOT UICTUHHOCTD
YTBEPKACHUN N3Y4arOT SBJICHUS Ha
MIpaKTHUKE.

Kommynukamuegnvie: crnocoOHBI
00BEKTUBHO OLIEHUBATH IPYTOTO.

ATOMHO-
MOJIEKYJISIPHOE
YUEHHE.

dopmHpoBaHHE
II0O3HABATEIIbHBIX
MHTEPECOB,

OOBACHSIOT, YTO TAKOE XUMUYECKUHI
3JIEMEHT, aTOM, MOJICKYJIa,
JUI0TPONHs, HOHBL. Paznuyaror

Pecynamusnvle: npeobpasyror
MPaKTUYECKYIO 3a7a4y B
M103HABATENbHYIO, OCYIIECTBISIOT
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XUMHAYECKHE
SJIEMEHTEL.

HaIpaBJICHHBIX HA
U3Y4YEHHE 3aKOHOB
XUMUH,
MHTEJUICKTYaJIbHBIX
YMEHHI
aHaJIN3UPOBATH
uH(pOpMaILIUIO U AeNaTh
BBIBOJIBI.

MIPOCTHIE U CIIOKHBIE BEIIECTBA,
BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

MO03HABATENIbHYIO peeKCHIo B
OTHOUIEHUU JICHCTBUI 110 PELIEHUIO
IIO3HABATEJIbHBIX 33/a4.
Ilo3nasamenvHovie: yCTAHABIMBAIOT
NPUYMHHO-CJIEICTBEHHBIE CBSI3H
MEXKy COCTaBOM MOJIEKYJI U
CBOMCTBAaMHU aJUIOTPOMHBIX

MO UK KACIOPO/a.
Kommynuxamusnule: Gopmynupyrot
OCHOBHBI€ I10JIO)KEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

8- | 3HaKM XUMHUYECKUX dopMHUpOBaHUE Ha3piBatoT u 3anuchbIBalOT 3HAKU Pezcynamusnvie: cTaBaT yueOHYIO
9. | ;IeMeHTOB. MO3HABATEIIbHBIX XUMHUYECKUX JIeMEHTOB. ONMKUCHIBAIOT | 3aJa4y HAa OCHOBE COOTHECCHUS
[Tepuoanueckas HUHTEPECOB, CTPYKTYpY MEPUOIUYECKOM CUCTEM TOT0, YTO y>K€ U3BECTHO, U TOTO,
TadmIa I HaIlpaBJICHHBIX Ha XUMUYECKUX IEMEHTOB. OOBACHSIOT | YTO €1I€ HEU3BECTHO;
Menneneena U3y4YeHue STUMOJIOTMYECKHE Hayalla Ha3BaHUU MPOTHO3UPYIOT PE3yJIbTaT YCBOCHUS
OKPY’KaIOIIIEeTro MUpa, XUMUYECKHUX AJIEMEHTOB M MX 3HaHUH, OLICHUBAIOT PE3YJIbTATHI
yMEHUe OTZIETIbHBIX aTOMOB. pabotsl. ®opmupoBanue UKT -
aHaJIN3UPOBATH KOMITETEHTHOCTH.
uH(pOpPMAIIUIO U AeNaTh Ilo3znasamenbhvie: XapaKTEPU3YIOT
BBIBO/IBI. WH(POpPMAIIHIO, KOTOPYIO HECYT
3Haku XO.
Kommynuxamuensvie: y1acTBYIOT B
Jasnore, CIymaoT U TOHUMAIOT
JPYTHX, BBICKA3bIBAIOT CBOIO TOUKY
3pEHHUs 110 TOBOAY
paccMaTpuBaeMoro BOIpoca.
10- | Xumuueckue ®dopmupoBaHUE N3yuaroT xuMuyeckue Pecynamusnvle: cTaBsaT yueOHyIO
11. | popmymbL. MO3HABATEJIbHBIX MOHSATHUA: OTHOCUTENIbHASI aTOMHAS U 3a/1a4y Ha OCHOBE COOTHECEHMUSI

WUHTEPECOB,

MOJICKYJIsIpHad MacCa, XUMHUYCCKasi

TOIr0, 4YTO y>X€ U3BECTHO, U TOTO,
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HAIpPaBJICHHBIX HA
U3y4YCHUE
OKPYKaroIIero Mupa,
yMEHHUE
AHATM3UPOBATH
uHpOpMaIHIO U JIe]IaTh
BBIBO/IBI.

dhopmyna; onpedensirom:
KauyeCTBEHHBIN M KOJIUYECTBECHHBIN
COCTAaB BEIISCTBA [0 XUMUYECKOU
(hopMyIie; BEIYHUCIISIOT OTHOCUTEIIBHYIO
MOJICKYJISIPHYIO MacCy BEIIECTBA;
PazaugaroT UHASKCH B

K02 PUITUEHTHI.

4To eli¢ HEM3BECTHO;
MIPOTHO3ZUPYIOT PE3YJIbTAT YCBOCHUS
3HaHUH, OLICHUBAIOT PE3YJIbTATHI
pabotbr. @opmupoBanue UKT -
KOMIIETEHTHOCTH.
Ilo3nasamenvhvie: XapaKTEPU3yIOT
uH(bOpMaIIUIO, KOTOPYIO HECYT
(hOpMyJIBI BEIIIECTB.
Kommynuxamuenvie: yq1acTByrOT B
Juasore, CIyIIaloT U TOHUMAIOT
JIPYTUX, BBICKa3bIBAIOT CBOIO TOUKY
3pEHHUsI 110 TTIOBOLY
paccMaTpuBaEMOro BOIIPOCA.

12- | BasleHTHOCTS. dopmupoBaHue OOBACHSIOT MOHATHE «BAJICHTHOCTLY, | Pecynamugnsie: IIAHUPYIOT CBOIO
13. ITIO3HABATEJIbHBIX «CTPYKTypHas (popMyiay. 3HAKOMITCA | paboTy, CAMOCTOSITEIEHO
MHTEPECOB U MOTUBOB, | C XUMHUYECKHMHU KOHTPOJIUPYIOT BPEMS BBITIOJTHEHUS
HaIpaBJIEHHBIX HA 3JIEMEHTaMU C IOCTOSHHOM pa3nuyuHbIX 3a1aHuil. OBnageHue
U3Y4YEHUU BAJICHTHOCTBIO. Y4aTcsl BBIBOJUTH OCHOBaM HCCJIEZI0BATEIbCKOM
OKPY’KaIOIIEro MUpa. (opMyIBI COEIMHEHMSI 110 NeSITeIbHOCTH.
CriocobHOCTSH K BAJICHTHOCTH U BBIYMCIIATH IlosnasamenvHoie:
CaMOpPa3BUTHIO. BaJICHTHOCTh XUMHUYECKOTO 3JIEMEHTa | YMEIOT COCTaBIISITh (POPMYIIbI
1o (opMyJIe BEIIECTBA. COEMHEHUI 110 BAJICHTHOCTH U
CocraBieHne Ha3BaHUH COEAMHEHU], OTIPEEIISAIOT BaJICHTHOCTh DJIEMEHTA
COCTOSIIIIMUX U3 ABYX XUMUYECKUX 1o (opMyJie ero CoeIMHEHHs
2JIEMEHTOB. 3aKOH [TOCTOSIHCTBA Kommynukamuenvie: cnocoOHBbI
COCTaBa BELIECTB. 00BEKTHBHO OLICHUBATH JIPYTOro
14. | Xumnueckue dopmupoBaHUE 3HAIOT ONPEJEIICHUE TOHATHS Pezynamusnvie: npeoOpasyror
peaxiuu. OTBETCTBEHHOT'O «XUMHUYECKas peakuus», IPpU3HaKU U MPaKTUYECKYIO 3a/1auy B
OTHOILIEHUS K yuebe, YCIJIOBUSI BOSHUKHOBEHUS U TEUCHUS [I03HABATENbHYIO, OCYILECTBIISAIOT
CIIOCOOHOCTH XUMHUYECKHUX PEeaKIMi, TUIBI PEakIil | mo3HaBaTeIbHYIO peIeKCHIO B
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o0ydJaronuxcs K
CaMOPa3BUTHIO U
€aM0o00pa30BaHHUIO.

I10 MOTJIOIIEHUIO WU BBIAEICHUIO
SHEpPTrUHu.

OTHONICHUU JCUCTBUH MO PEIICHUIO
[M03HABATENIbHBIX 3aa4.
Tloznasamenvuvie: nar0T
oTpeeNICHUs TIOHATUSIM, MOTYT
HaWTH CrIOCO0 peIIeHHs
poOJIeMHOM 33129
Kommynuxamuensvie: y9acTBYIOT B
JIAAJIOTe, KOJUIEKTUBHOM
o0CyXJeHIH MPOOIEMBI, BIAICIOT
MOHOJIOTHYECKON B JTUaJTOTMYeCKOM
dhopmamu peun.

15-
16.

3aKOH COXpaHEHUs
MAacChI BCIIICCTB.
XUMHUYECKHE
YpPaBHEHUS.

dopMupoBaHUE
OTBETCTBEHHOT'O
OTHOILIEHHUS K YYEHUIO
UCIIOJIB3YsI CIEIUATBHO
noo0paHHbIe
CpeAcTBa. YMeHUe
OIICHUTh CTENEHb
ycrexa Wiv Heycrexa
CBOEH JIESITENBHOCTH

3HAIOT ONpENEIICHNE XUMUYECKUX
ypaBHEHHMIA, 3HaU€HUE KOdPPHUIIMEHTA
B XUMHUYECKHUX YPABHCHUAX. YMEIOT
COCTABJIITh YPABHEHHMS PEAKLUI Ha
OCHOBE 3aKOHA COXPaHEHHUs MACChI

BELIECTB, PACCTABIIATH KOA((DUIINEHTHI.

Pecynamusnvle: cTaBaT yueOHbIe
3a/1a4M (CaMOCTOSITENIbHO, IIPU
MOMOIIH YYUTENS ), IUTAHUPYIOT
y4eOHYIO e TEIbHOCTD,
OLICHUBAIOT NMPABUIIBHOCTh
BBIIOTHEHUS JEHCTBUH U BHOCAT B
HUX KOPPEKTHBBI.
Ilo3nasamenvHoie: CTPYKTYPUPYIOT
TEKCT, BBIICISASA B HEM
BTOPOCTETICHHYIO U TJIABHYIO
uH(pOpMaIIKIO, JAIOT OMpPEeIeIeHIe
MOHSTUSAM, YCTAaHABIUBAIOT
MPUYUHHO-CJIEICTBEHHBIE CBSI3H.
Kommynuxamuenvie: yMeroT ¢
JIOCTaTOYHOM MOJIHOTOM U
TOYHOCTBHIO BBIPAXKaTh CBOU MBICIIH,
BIAACIOT MOHOJIOTUYECKOU M
JTMAJIOTMYecKoil popmamu peun

17-
18.

THUOBl XUMHUYECKHAX
peaKIvH.

JlanbHeiiee
dbopMupoBaHue

Knaccudunmpyrot xummueckue
peaKIny 1o MPU3HAKY YMCila U COCTaBa

Pezynamusnule: caMOCTOATEIBHO
(hopMyIUPYIOT 3aaHUE:
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MO03HABATEJIBHOTO
WHTEpeca.
dopmupoBaHHe
KOMMYHUKAaTUBHON
KOMIIETEHTHOCTH B
OOIIIeHUY 1
COTPYJIHUYECTBE C
OJIHOKJIACCHHKaMHU B
nporecce yueOHoi

peareHToB U MPOAYKTOB.

XapakTepu3yrOT poOjib KaTaTU3aTOPOB B

IIPOTCKAaHUN XUMHNYCCKUX pCaKHPII;'I.

OIPEACIISAIOT €ro IeJIb, IUTAHUPYIOT
aHFopI/ITM €I'0 BBIIIOJIHCHUA,
KOPPEKTHUPYIOT PabOTy O X0y €ro
BBITIOJIHCHU .

Tlo3nasamenvuble: narT
OHpeI[eJIeHI/ISI IIOHATHUAM,
OCYIIECTBIISAIOT CPABHCHHE
00BEKTOB, CAMOCTOSATEILHO
BBIOMpasi KPUTEPHUH JIJIs 3TOTO,

JIeSATEIIbHOCTH. HaXOAT UH(OpMALIHIO C
HCIIOJIb30BaHUEM PECYPCOB
6ubnuorek u cetu MHTepHeT.
Kommynuxamuenvle: BCTynaroT B
JIMAJIOT, a TAKXKE YYaCTBYIOT B
HaOJII0/1aI0T U OMMCHIBAIOT
XUMUYECKHU dKCIIEPUMEHT C
IIOMOILBIO PYCCKOTI'O SI3BbIKA U SI3bIKA
XUMUH.

19. | IloBTrOpEHuE 51 HanbpHenmee YMerT NpUMEHATh 3HaHUS, YMEHUA U | Pecynamuenble: CaMOCTOSATEILHO
00o00111eHuEe 10 TEME dbopMupoBanue HAaBBIKU MPY BBIITOJIHEHUH (bopMyIUpYIOT 3a/1aHuE:
«IIepBoHayanbHbIE [IO3HABATEIILHOIO TPEHUPOBOYHBIX YIPAKHEHUN U OIPEIENAIOT €ro Lelb, INIAHUPYIOT
XUMHUYECKHE WHTEpeca. 3a1aHUI AITOPUTM €T0 BBINOJIHEHUS,
TIOHATUSD. dopMupoBaHUE KOPPEKTHPYIOT paboTy MO X0y €ro

KOMMYHUKaTUBHON BBIITOJIHCHMSL.

KOMIIETEHTHOCTU B Ilo3nasamenvhule: narT

o01ieHuy u ONpEIEICHUS TOHATHUAM,

COTPYIHUYECTBE C
OJTHOKJIACCHUKaMHU B
nporecce yu4eOHo —
HICCIIEN0BATEILCKOMN
JIeITeILHOCTH

OCYILECTBISIOT CPaBHEHHE
00BEKTOB, CAMOCTOSATEILHO
BbIOMpAast KPUTEPHUH ISl ITOTO,
HaxoJsIT UHQOPMAIIHIO C
UCIOJIb30BAHNUEM PECYPCOB
6ubmamorek u cetu MHTEpHET.
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Kommynukamuenuvle: BCTyNaioT B
JIMAJIOT, a TAK)KE YYacTBYIOT B
KOJUIEKTUBHOM OOCYXKJICHUN
BOIIPOCOB, YUaCTBYIOT B IUCKYCCHH,
BJIQJICIOT MOHOJIOTHYECKON U
JMAJIOTHYECKOH (hopMamu peun.

20.

KonTponbnas
pabora Nel mo Teme
«[lepBoHauanbHBIC
XUMHUYCCKHE
TIOHSTHSI.

JlanpHeimee
dbopmupoBaHue
MO03HABATEIBHOTO
WHTEpeca,
dbopmHpoBaHUE
XUMHUYECKOU
KYJIBTYPBI.
DopMHUpOBaHHE
KOMMYHHKATHUBHOM
KOMIIETCHTHOCTH B
OOIIeHNH U
COTPYTHUYECTBE C
OJIHOKJIACCHUKAaMH B
npoiiecce yueOHoun
e TENIbHOCTH.

YMeloT NpuMeHsTh 3HaHUS, YMEHHS U
HABBIKH, TIOJTYYCHHBIC B X0/1€ U3yUCHHS
JaHHOU TEMBI, IPH BHIIIOJTHEHUH
KOHTPOJILHON pabOTHhI

Pezynamuenvle: caMOCTOATEIBHO
(hopMyIIHpYIOT 3a/1aHUE:
OIIPENIeNIAIOT €ro L1ejb, IUIAHUPYIOT
QITOPUTM €TO BHIIOJTHEHUS,
KOPPEKTUPYIOT paboTy MO X0y €ro
BBITTOJTHEHHSL.

IlosnasamenvHhobie: 1aOT
OTIpeIeIICHUS TIOHSATHSIM,
OCYILECTBIISIOT CPaBHEHUE
00BEKTOB, CAMOCTOSATEILHO
BBIOMpAsi KPUTEPUHU JJIS 3TOTO,
HaxoJAT UH(POPMALIHIO C
UCIIOJIb30BaHUEM PECYPCOB
6ubnumorek u cetu MHTEpHET.
Kommynukamuenvie: BCTynaoT B
JIMAJIOT, & TAK)KE YYacTBYIOT B
KOJIJIEKTUBHOM 00CYKJI€HUU
BOTIPOCOB, YUaCTBYIOT B IUCKYCCHH,
BJIaJICFOT MOHOJIOTMUYECKON U
JTMAJIOTMYECKO opmMamMu pedu.

Baxueimmue NPEACTABUTC/IN HCOPraHNICeCKUX BCIIECCTB. Koin4yecTBeHHbIE OTHOLIEHUS B

xumuu. 184

21.

Bo3zgyx wu  ero
COCTaB.

OpueHntupyrorcsa B
HPAaBCTBEHHOM

COJACPIKaHNU U CMBICJIC

COOCTBEHHBIX
MOCTYITKOB

XapakTepu3yroT 00bEMHYIO JTOITIO
KOMTIOHEHTOB BO3JIyXa, PACCUMTHIBAIOT
ee 10 00beMy 3TOH CMecH.

Pezynamuenvle: 0CO3HAIOT TO, YTO
y’K€ YCBOEHO U TO, UTO €Il€ HY)KHO
YCBOUTB, HA OCHOBE 3TOT0
CaMOCTOSITENIHO CTaBAT yueOHbIE
3aJ1a4H.
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Ilo3nasamenvHule: BOCIPUHUMAIOT
MH(OPMAIIHIO HA CIIYX U BU3YAJIBHO,
CTPYKTYpPUPYIOT TEKCT, BBIJCIISAS B
HEM BTOPOCTETICHHYIO U TJIaBHYIO
uH(bOpMaIIUIO, JAI0T ONpEe/eIIeHNE
MOHSATUSAM, CPAaBHUBAIOT U
ITPYIIUPYIOT OOBEKTHI.
Kommynuxamusnule: onucsiBaroT
00BEMHBIN COCTAB BO3/lyXa U
MOHUMAIOT 3HAYEHHE MMOCTOSHCTBA
9TOT'0 COCTaBa ISl 3JI0POBbSI

22. | Kucnopon. dopmupoBaHHe XapaKkTepHu3yroT 030H KaKk Pezynamusnvie: camoCTOSTENBHO
CIIOCOOHOCTHU AIOTPOIHYIO MOTU(PHUKAIIIIO OTIPECIISAIOT LEeb Y4eOHOM
yyaumxes K KHUCJI0POAA. 3HAIOT XUMHUECKUE, JESITEIbHOCTH, TUIaH BBIIOJTHEHUS
CaMOpPAa3BUTHIO U (uznyeckre CBOMCTBA, a TAKXKE 3a/1aHMi, OLIEHUBAIOT IPABUIIBHOCTh
caMo00pa30BaHMIO HA | IPUMEHEHHE KUCIOPOA. BBITNOJIHEHUS 3a/1aHUH.

OCHOBE MOTHBAIINH K Ilo3nasamenvHvie: yCTAaHABIMBAIOT

00y4YEHHIO U IO3HAHUIO MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U
MEXYy PU3NYECKUMU CBOMCTBAMU
KHCJIOPOJIa U CITIOCO0aMU €ro
coOupaHus.
Kommynuxamusnuvle: onuchbIBaloOT
(u3nUecKre U XUMUYECKUE
CBOICTBA KMCJIOPOJA.

23. | IlpakTHyeckas dopMHUpOBaHUE PaboraroT ¢ maboparopHbIM Pecynamusnvie: camoCTOATENBHO
padora Ne3 OTBETCTBEHHOT'O 000py/I0BaHHUEM U HArpeBaTeIbHBIMHU OTIPEIEISIOT 1IeTh yueOHOM
«[lonyuenue, OTHONICHUS K YUCHHUIO, | MPHUOOpaMH B COOTBETCTBUU C JeSATEIbHOCTH, TJIaH BBITTOJIHEHUS
cobupanue u TOTOBHOCTHU K npaswiamMu Th. BemonHstoT 3a/IaHM, OLIEHUBAIOT IPABUIIBHOCTh
pacrno3HaBaHHe CaMOpPa3BUTHUIO. MIPOCTEUIIIHE TPUEMBI OOpaIleHH s C BBITIOJIHEHUS 33JIaHUMN.

KHCIIOPOJIay. dopmupoBaHue 71a00paTOPHBIM 000PYIOBAaHHEM. IloznasamenvHole: HaOMIOAIOT 3a
MHTEJUIEKTYaJIbHBIX CobuparoT KUCIOPOA METOJIOM CBOMCTBAaMHU BEILIECTB U SIBICHUSIMU,

YMEHUH, CTPOUTH

BBITECHEHHSI BO3]IyXa, PAaCIlO3HAIOT €T0.

MMPOUCXOAAIIMMHA C BEIICCTBAMMU.
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paccyXJIeHus,
aHAJIN3UPOBATh, J1E1aTh
BBIBOJIBI .

Kommynuxamuenule: onuchBaroT
XUMUYECKHUM DKCIIEPUMEHT,
COCTABJIAIOT OTYET I10 Pe3yNbTaTaM
IIPOBEACHHOI'O SKCIIEPUMEHTA.

24. | Oxcunpl. dopmupoBaHHe 3HAIOT XUMUYECKOE MOHATHE: OKCUMIBL. | Peeynsamuensie: CTaBIT yueOHBIC
MHTEJUICKTYaJIbHBIX VYMEIOT Ha3hIBATh. OKCHJIBI 110 UX 3a/1a4, MIAaHUPYIOT YIeOHYIO
YMEHHI aHaju3a, dhopmynam JIeSITEILHOCTD, OI[CHUBAIOT
CUHTE3a, YMEHUH OTIPEJIEIISIOT: CTETIEHb OKUCIICHUS MPaBUIILHOCTH BBITIOJTHEHUS
JIeNaTh BBIBOJIBI 3JIEMEHTOB B OKCHIaX. JIEHCTBUI M BHOCAT B HUX

3HaT KJIaccu(UKaluio U KOPPEKTHUBBI.

XHUMHYECKHE CBOMCTBA OKCHUJIOB llo3nasamenvHvie: CTPYKTYpPUPYIOT
TEKCT, BBIJICIASI B HEM
BTOPOCTEINECHHYIO U INIABHYIO
nH(pOpMalLKIO, JAI0T OIPEIEIICHNE
MOHATHUSAM, YCTAaHABIUBAIOT
MPUYUHHO-CJICICTBEHHBIC CBSI3H.
Kommynuxamusnsie: yMeT C
JIOCTATOYHOM MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOU MBICIIU
¥ 3HAHUS.

25. | Bomopon. dopMHUpOBaHUE YMeTb NIpUMEHSATh 3HaHUS, YMEHMUS, Pecynamusnvie: nnaHupyroT
IMO3HABATEILHOI'O HaBBIKH, TTOJIYYCHHBIC TIPH U3yUYECHUHN y4eOHYIO JIeATeTbHOCTD,

MHTEpeca 1 MOTUBOB. JIAaHHOM TEMBI. OLICHUBAIOT MPABUIIBHOCTh
dopmupoBaHne XapakTepu3yrT COCTAB MOJICKYJIBI, BBITIOJTHEHUS YYEOHBIX JACHCTBUH.
CIIOCOOHOCTHU ¢bu3nuecKkre U XUMHUYEeCKHe CBOUCTBA, | [lo3HaéamenvHble: YCTaHABIUBAIOT
yYamuxcs K MOJTyYeHUE U IPUMEHEHNE BOAOPO/IA. MIPUIUHHO-CIIEJICTBEHHBIE CBS3H

CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00y4eHHUI0 U
MO3HAHUIO.

MeX a1y GU3MUECKUMU CBOMCTBAMH
U crioco0aMu cOOMpaHms BOJIOPO/IA,
MEXI1Yy XUMUYECKUMHU CBOMCTBAMH
" €ro IpuMCHCHUCM.
KommynuxamusHvle: y4acTBYIOT B
nuasore, opOpMIISIIOT CBOM MBICITH
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B YCTHOM U MUCHbMEHHOU (popme.

26. | IlpakTHyeckas dopmMHUpOBaHUE PaGorartb c 1a00paTOpHbIM | Pecynsimuenvie: TIAHUPYIOT
pabora Neq MO3HABATEJIBHOTO 0o0OpyJIOBaHHWE M  HArpeBaTeNbHBIMU | YUeOHYIO 1€ATEIbHOCTb,
«ITonyuenue, WHTEpeca 1 MOTUBOB. npubopaMu B COOTBETCTBHUM  C | OLEHHUBAIOT MPABUIHLHOCTD
cobupanue u dopmupoBaHHe npaBusiamMu Th. BBHITIOJITHEHHS YICOHBIX ICHCTBUM.
pacro3HaBaHue CIIOCOOHOCTH Boimmonusate  mpocteiiie  nipuemsl | [loznasamenvHvle: BOCOPUHUMAIOT
BOJIOPOJIaY. yyaumxes K oOpareHus c 71a00paTOPHBIM | HHPOPMAIUIO BU3YallbHO, JAIOT

CaMOpPAa3BUTHIO U 000pyI0BaHUEM: COOMPATh MPHOOP IS | ONIPEICICHHSI IIOHATHUSIM,

€caM000Opa30BaHUIO HA | MOJIyYEHHs] Ta30B, NPOBEPATh €ro Ha | CPAaBHUBAIOT U FPYIIHUPYIOT

OCHOBE MOTHBAIINH K TePMETUYHOCTh M HCIOJB30BaTh ISl | OOBEKTHI, HAXOIST

0OyUYEHHIO U TTO3HAHUIO | MOJIy4YeHHs BOAOPOAA 3aKOHOMEPHOCTH.
Kommynukamuenvie: opOpMIISIOT
CBOM MBICIIM B TUCBbMEHHOU (hopMme;
OIHMCHIBAIOT XUMHYCCKUN
9KCIIEPUMEHT, COCTABISIOT OTUET MO
pe3ysibTaTam paboThI.

27. | Kucnorsr. dopmupoBaHue 3HAIOT XUMHUYECKOE HOHAMUE: Pecynamusnvie: INaHUPYIOT CBOIO

WHTEJUICKTYaJIbHBIX KHCJIOTa, menoub. Hazviearom paboTy, CaMOCTOSITENILHO

YMEHHH aHau3a, KHCIIOTHI IO UX (popmymnam. KOHTPOJIUPYIOT BpEMs BBHITIOTHEHUS

CUHTE3a, YMEHUHN Cocmasenarwom xumudeckrie GOpMyIIbl | Pa3IUYHBIX 3aJJaHUH.

JienaTh BBIBOJIBI. kucnot. Onpedenatom KUcnoTel o ux | Ilo3nasamenvHuie:

dbopmynam. JTAI0T OTPE/IeNICHUS TOHATHUSM,
OCYUIECTBJISIIOT CPABHEHHE, CTPOSIT
JIOTUYECKUE LIETIOYKU PACCYKIECHUH,
AQHATM3UPYIOT HICTUHHOCTD
YTBEPKICHH.
Kommynuxamuenvie:
CIOCOOHBI OOBEKTHBHO OIEHUBATH
JPYroro.
28. | Counn. dopMHUpOBaAHUS 3unatom nonsamue: COlb. Pezynamusnvle: muranupyior
KOMMYHHUKATHBHBIX YMEIOT Hazbléams COMH MO UX MOCJIeI0BATEIbHOCTh CBOUX

KOMIIETEHTHOCTEN B

dbopmynam. Cocmaenaiom XuMuieckue

JIEMCTBHN U MPOTHOZUPYIOT UX
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0o01IeHNH U
COTPYJTHUYECTBE CO
CBEPCTHHUKAMH.

hopmyisl conei. Onpedensarom conu
1o ux Gopmynam. 3HAIOT
KJIACCU(PUKAIUIO CPEAHUX COJIEH.

pe3yibTar.

Tlo3nasamenvhble: BEIABUTAIOT
apryMeHTBhI, YCTaHABIINBAs
MIPUYUHHO-CJICICTBEHHBIC CBSI3U
MEXIYy U3y4aeMbIMU SIBJICHUSMH,
W3BJIEKAIOT HEOOXOIUMYIO
nHdOpMaIrio U3 TPOYUTAHHOTO
TEKCTA.

Kommynuxamusnule: ymeror
(dhopMyipoBaTh COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh CBOIO
TOYKY 3pE€HMSA, OTCTauBaTh €€ HE
BpaKJIEOHBIM JJISl APYTUX 00pa3oM;
BJIAJCIOT MOHOJIOTHYECKON H
JIMAJIOTHYECKON (hopMaMu peuH.

29-
30.

Komunuectso
BEILECTBA.
Momnsipras macca.

DopMHUpOBaHHE
CTOMKOTO
MO03HABATEJIbHOTO
MHTEpeca. 3HaHUA
OCHOBHBIX TIPUHITUTIOB
Y TIpaBUJI OTHOLICHUS K
pUpOJIE.

3HAKOT XuMuyecKue noHamus. MOJb,
MoJIsIpHas Macca. Botuucnaom
MOJIIPHYIO Maccy, KOJIMYECTBO
BELIECTBA.

Pecynamusnvle: craBat yueOHbIe
1eJU, Tpeodpa3yst MPAKTUYECKYIO
3a/lauy B IO3HABATENIbHYIO,
CaMOCTOSITEJIbHO AHAJTU3UPYIOT
YCIIOBUS JOCTHKEHUS LIENH,
OLICHUBAIOT NIPaBUIIBHOCTD
BBITIOJTHEHUS IEUCTBUS,
IIPOTHO3HUPYIOT JalbHEHIIEe
pa3BHUTHE IIpOLECCa.
lloznasamenvhule: BBIAEIAIOT
HEe0OX0oauMYy0 HH(OpMAITHIO,
CTPYKTYpPUPYIOT CBOM 3HAHUS,
BBISIBJISIIOT IPUYUHHO-
CJIEJICTBEHHBIE CBA3H;
OTIPEAEIISAIOT KPUTEPUHU IS
cpaBHEHMs (DaKTOB, SIBICHHM.
Kommynuxamuenvie:
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BBICITYIIIUBAIOT U O0BEKTUBHO
OLICHHUBAIOT JIPYTOTO,

YMEIOT BECTH JMAJIOT, BbIpabaThIBast
o01ee perieHue.

31. | Monsipubiii  00beM dopmMHpoBaHUE 3HAKOT XUMuueckoe nonamue: Pecynamusnvie: cTaBaT yueOHYIO
rasos. KOMMYHUKAaTUBHON MOJIIpHBIN 00bEM. YMEI0T 3a7a4y 01 PyKOBOACTBOM
KOMIIETEHTHOCTH B GLIYUCTIAMD: TIO YUUTEIS,
yaeOHOM KOJIMYECTBY (Macce) ra3000pa3Horo IJIAHUPYIOT CBOIO JICSITEIIBHOCTD
COTPYJIHUYECTBE CO BEIIECTBA €r0 00beM, 0 00BEMY MOJ1 PYKOBOJICTBOM yUYHUTEIIS.
CBEpPCTHUKAMH U ra3o00pa3HoOro BEeUIeCTBa €ro llo3nasamenvrvle: aHANU3UPYIOT
Mearorom KOJIMYECTBO (Maccy). 00BEKT, BBIIENSS €T0
CYILIECTBEHHBIC MPU3HAKH,
YCTaHaBIMBAIOT IPUYUHHO-
CJIE/ICTBEHHbBIE CBSI3H.
KommynuxamusHule: yMeroT ¢
JIOCTATOYHOM MOJHOTOU U
TOYHOCTBIO BBIPaXKaTh CBOU MBICIIH,
BJIAJICIOT MOHOJIOTHYECKON U
JTMAJIOTUYECKO JopMamMu pedH.
32- | Pacuertsl o dopmMHupoBaHUE YMerT npuBOIUTH pacu€ThI O Pecynamusnvie: cTaBaT yueOHYIO
33. | XUMHUYECKUM OTBETCTBEHHOI'O (dhopMynam c UCMIOIE30BAHUEM 3a/1a4y MoJ pyKOBOJCTBOM
YpaBHEHUSM. OTHOIIICHUS K y4ebe, MOHSITUN «KOJIMYECTBO BELIECTBAY, yUUTENS,
CIIOCOOHOCTH «MOJISIpHAsi Maccay, «MOJISIPHBIN IJIAHUPYIOT CBOIO JIESITENIbHOCTD

o0ydJaronmxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHMUIO.

00BEMY, «aHCIIO ABOTAIPO».

MOJl PYKOBOJICTBOM YUYHUTENS.
llo3nasamenvHvie: aHATU3UPYIOT
00BEKT, BBIICAS €TI0
CYLIECTBEHHBIE TPU3HAKH,
YCTaHABJIMBAIOT IPUUYNHHO-
CIIEACTBEHHBIE CBS3H.
Kommynuxamuenwie: yMeroT ¢
JIOCTaTOYHOM MOJIHOTOM U
TOYHOCTBIO BBIPaKaTh CBOM MBICIIH,
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BJIQJICIOT MOHOJIOTUYECKON U
JMAJIOTHYECKOH (hopMamu peun.

34. | Bona. OcHoBaHus. dopmHpoBaHUE Hayuamcs: xapaktepu3oBaTh CTpoeHue | PecynsamusHvie: CTaBAT y4eOHYIO
MHTEJIEKTYaJIbHBIX MOJIEKYJIBI BOIOPO/Ia, (pU3HUecKue u 3a/1a4y 0]l pyKOBOJICTBOM
yYMeHHii: paboTa C XUMHUYECKHUE CBOWCTBA BOJIBI, YUHTEIA,

TEKCTOM U JPYTUMHU OOBSICHATH AHOMAJIUH BOBI, CIIOCOObI | TIAHUPYIOT CBOIO JESITEIHHOCTD
MCTOYHUKAMHU OUYHUCTKHU BOJIbI, IPUMEHSTH B OBITY [I0J] PYKOBOJICTBOM YUYHUTES.
uH(pOopMaIuy, (GUIBTPBI 17151 OYMCTKHU BOIBI, llo3nasamenvhvle: aHANU3UPYIOT
OCYLIECTBIICHUE MPaBUIIbHO UCIIOJIb30BaTh 00BEKT, BbIJIENSS €T0
aHaJIM3a U CUHTE3a, MUHEPAJIbHYIO BOY, BBIIIOJIHAThH CYILLECTBEHHbIEC IPU3HAKH,
yYMEHUE JeNaTh pacyeTsl 10 YPaBHEHHSIM XUMUYECKUX | YCTAHABJIMBAIOT IPUUYUHHO-
BBIBOZIBI 1 0000IICHUS. | PEaKIHii, MPOTEKAIONINX C YYaCTHEM CJIE/ICTBEHHBIE CBSI3H.
BOJIBL. Kommynurxamuensvie: yMerT C
Ilonyuam 6o3mooicnocmo Hayuumucsi: | JOCTaTOYHOM MOJIHOTOU U
O00OBEKTUBHO OLIEHUBATh HHPOPMAIIMIO | TOYHOCTHIO BBIPAXKaTh CBOU MBICIIH,
0 BEILIECTBAX U XUMHUYECKUX BJIa/ICIOT MOHOJIOTUYECKON U
nporeccax, KpUTUYECKH OTHOCUTBCS K | JUAJIOTHYECKO (hopMamu peun.
[ICEBJIOHAay4YHOI MHpOpMaIHH,
HEe100pOCOBECTHON peKiame
35. | PacTBOpHI. OcyuecTBieHue YMeTp NpUMEHSATh 3HAaHUS, YMEHHS, Pezynamusnvie: TUIaHUPYIOT
MaccoBas JI0JIS aHaJM3a U CUHTE3A, HaBBIKH MPU U3YYEHUU TEMBI y4eOHYIO JIeSITeTbHOCTD,
PacTBOPEHHOIO YMEHHE JIeN1aTh «PacTBOpBI». OLICHUBAIOT NPaBUIBLHOCTh
BELIECTBA. BBIBOIbI 1 0000IIEHHUS. BBITIOJIHEHUS! YUE€OHBIX AEUCTBUI.
dopmupoBaHue IloznasamenvHuvle: BOCHPUHUMAIOT
JUYHOCTHBIX UHPOPMALIMIO BU3YaJbHO, AT
IpEJICTaBICHUN O orpezeNeHus! HOHATUSAM,
LIEHHOCTHU IIPUPOJIBI. CPaBHUBAIOT U TPYNIUPYIOT
00BEKTHI, HAXOISAT
3aKOHOMEPHOCTH.
Kommynuxamugnoie: opopmIisioT
CBOM MBICIIM B NIUCBMEHHOH (opme.
36. | IlpakTuyeckasi DopMUPOBAHUS OrnpenensroT OCHOBHOE XMMUYECKOE Pezynamusnvie: mpeodpa3yroT
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pabora NeS. KOMMYHUKaTUBHBIX obopynoBaHue. 3HAIOT IIpaBUIa MIPaKTUYECKYIO 3a/1a4y B

Hpurorosienne KOMIIETEHTHOCTEH B TEXHHUKHU 0€3011acHOCTH Tpu paboTe B M03HABATEJIbHYIO, OCYIIECTBIISIIOT

pactsopa ¢ . OOLIeHUH U XUMHYECKOM KaOUHETe. MO03HABATENIbHYIO peeKCHIo B

3aJIaHHON MacCOBOM . <

noneit COTPYJITHHUYECTBE CO OTHOUIEHUU JICHCTBUI 10 PELIEHUIO

DPaCTBOPEHHOTO CBEpPCTHUKAMM. MIO3HABATEJIbHBIX 3a7a4.

BEIlECTBA. Tlo3nasamenvuvie: JaroT
OnpeeeHUs] HOHATUSAM, MOTYT
HalTH cr1oco0 peuieHus
po0OJIeMHOM 3a1aun
Kommynuxamuenvie: y4acTBYIOT B
JMajore, KOJUIEKTUBHOM
00CYKIICHUH MPOOIIEMBI, BIAJICIOT
MOHOJIOTHUECKOU U TUATOTHYEeCKOM
(dhopmamu peun.

37. | IloBropenue u HanbHeiimee YMeTh NpUMEHSTh 3HAHMSI, YMEHUS U Pezynamusnvie: caMOCTOSITEIBHO
00001IeHNE IO TeMe dbopmupoBaHue HABBIKU IPU BBINOJIHEHUHU (hopMyIIHpYIOT 3a/1aHNE:
«Baxneimue [1I03HABATEJILHOTO TPEHUPOBOYHBIX YIIPAXKHEHUHN U ONPEAEISIOT €70 LEIb, INIAHUPYIOT
MPECTaBUTETN WHTEpeca. 3aJaHui AJITOPUTM €TO BBIIIOJHEHHS,
HEOPraHUYECKUX dopmupoBaHue KOPPEKTUPYIOT pabOTy MO X0y €ro
COEMHEHUIN». KOMMYHUKATUBHOMN BBIIIOJTHCHUS.

KOMIIETEHTHOCTH B Ilo3snasamenvhnvie: nar0T
o011eHn: 1 ONpeAeIICHUS MOHITHUSM,

COTPYJHHYECTBE C
OJTHOKJTACCHUKAaMH B
npoiiecce yueOHO —
HCCIIEI0BATEIBCKON
JeATEIILHOCTH

OCYILECTBISIOT CPaBHEHHE
00BEKTOB, CAMOCTOATEILHO
BBIOMpAsi KPUTEPUHU JJIS 3TOTO,
HaxoJIT UH(POPMAIIHIO C
UCIOJIB30BAHNEM PECYPCOB
6ubnuorek u cetu MHTEpHET.
Kommynukamuensvie: BCTynaoT B
JIAJIOT, & TAK)KE YIacTBYIOT B
KOJJIEKTUBHOM O0CYXJICHUH
BOIIPOCOB, YUACTBYIOT B INCKYCCHH,
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BJIQJICIOT MOHOJIOTUYECKON U
JMAJIOTHYECKOH (hopMamu peun.

38.

KonTponbnas
pabota Ne2 mo teme
«Baxneitmue
MPEACTABUTENH
HEOPraHUYECKUX
COEAMHEHHUIN».

OcyuiecTBiieHUE
aHalu3a U CHHTE3a,
yMEHUE JeNaTh
BBIBOJIBI 1 0000IIECHHMS.
dopmupoBaHHe
JIMYHOCTHBIX
MIPEACTABICHHUH O
[IEHHOCTHU TIPUPOJIBI.

YMeTh NpUMEHSTh 3HAHUS, YMCHUSI,
HaBBIKH [PU U3YYECHUU TEMBbI
«BaxHeiimme npeacTaBUTENN
HEOPraHUYECKHUX BEIECTB.
KonuuyecTBeHHBIE OTHOLIEHUS B
XAMUN

Pecynamusnvle: ninaHupyrOT
y4eOHYIO IS TEIIbHOCTD,
OLICHUBAIOT NIPaBUIIBHOCTh
BBIIIOJIHEHUS YUEOHBIX JEHCTBUM.
Ilo3nasamenvHovle.: BOCIPUHUMAIOT
UHPOPMALIUIO BU3YaIbHO, TAIOT
OIIpeCIICHUS TIOHATUSAM,
CPaBHMBAIOT U FPYHIHUPYIOT
00BEKTHI, HAXOAST
3aKOHOMEPHOCTH.
Kommynukamuenvie: opopMIIAIOT

CBOM MBICIIM B TUCBMEHHOU (hopMe.

Ba:xHeiimue kjaacchl Heopranmieckux coeannenunii. 10y

39.

Oxcubl, ux
KIaccupukanus U
XAMHYECKHE
CBOIICTBA.

dopMUpoBaHUE
MHTEJUIEKTYyAJIbHBIX
YMEHUH aHaIu3a,
CUHTE3a, YMEHUHN
Jle1aTh BBIBOJIBI.

3HAIOT ¥ IOHUMAIOT XUMHUYeCcKue
MOHATHS: OKCHJIBI.

VYMeT Ha3bIBaTh: OKCUIBI 0 UX
dbopmynam. CocTaB/sIIOT XUMUYECKHE
(hopMyIIbI OKCUIOB; ONPeesIsIIOT
OKCHJIBI IO UX (popmynam.
XapakTepu3yroT 00IHe XUMHUYECKUE
CBOMCTBa €COJIEOOPA3YIOLINX OKCUIOB.

Pecynamusnvle: cTaBaT yueOHbIC
3a/1a4M (CaMOCTOSITENIbHO, TPU
MIOMOIIH YYUTENS ), TUTAHUPYIOT
y4eOHYIO JIeATeTbHOCTD,
OLICHUBAIOT MPABUIIBHOCTh
BBIIOTHEHUS JEHCTBUM U BHOCAT B
HUX KOPPEKTHBBI.
llosnasamenvhbie: CTPYKTYPUPYIOT
TEKCT, BBIJICIISASA B HEM
BTOPOCTETICHHYIO U TJIABHYIO
uH(pOpMAaIIHIO, JAIOT OMPEIeICHNE
MOHSATHSAM, YCTAaHABINBAIOT
MPUYUHHO-CJIEICTBEHHBIE CBSI3H.
Kommynuxamuenwie: yMeroT ¢
JIOCTaTOYHOM MOJIHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH,
BIAACIOT MOHOJIOTUYECKON M




26

JTMAJIOTMYECKO JopmMamMu pedn.

40. | OcHoBaHus, ux dopmupoBaHue 3HAIOT ONpE/IEICHUE OCHOBAHUI. Pezynamuenvie: craBsT yueOHbIE
Kkinaccupukanus U OTBETCTBEHHOT'O Knaccugukanuo u Xxummuyeckue LIEJIA, CAMOCTOSITEIILHO
XUMHUUYECKHE OTHOLIEHUSI K YUEHHUIO | CBOMCTBA OCHOBAHUMN. Y MEIOT AQHAIN3UPYIOT YCIOBUS JOCTUKECHUS
CBOICTBA. UCIIOJIb3YS CIELUAIBHO | COCTaBIATh (POPMYJIbI OCHOBAHUIL 10 LIEJIN, OLICHUBAIOT NIPaBUIBHOCTh

o 00paHHbIe HAa3BaHHUIO, HA3bIBAIOT COEIMHEHUS 110 | BBIOJIHEHUS JEHCTBUS.
CpelcTBa. YMEHHe bopmyie. lloznasamenvhule: BBIACIAIOT
OLICHUTD CTEIICHb YMEIT COCTaBIIATh ypaBHEHUN HE00X0IMMYI0 HH(POPMALIHIO U3
ycIliexa WIX Heycliexa | peakLni, XapaKTepU3yIOINX IIPOYUTAHHOI'O TEKCTA,

CBOEH JEATEIBHOCTH XUMUYECKUE CBOMCTBA OCHOBAHUM. CTPYKTYPUPYIOT CBOU 3HAHUS,
OINPEACISAIOT KPUTEPUH VIS
cpaBHEeHHS (DaKTOB, SIBICHHIA.
Kommynuxamuenvie:
BBICTYIIMBAIOT U OOBEKTHBHO
OLICHMBAIOT JIPYroro,

YMEIOT BECTU JUAJIOT, BbIpadaThIBas
o01iee pelieHue.

41- | Kucnorsl, ux dopMHpoOBaHHE 3HaIOT XUMUUYECKOE MOHATHE: KUCIIO0Ta, | Pecynsamusnvle: TNIAHUPYIOT CBOIO

42. | xnaccupukanums U WHTEIIEKTYaJIbHBIX nienous. HazpiBaror paboTy, CaMOCTOSTENEHO
XUMHYECKHE YMEHMH aHau3a, KHCIIOTHI 10 UX (popmynam. KOHTPOJIUPYIOT BPEMs BBIIIOJHEHUS
CBOICTBA. CUHTE3a, YMEHUI CocTaBasiloT XuUMHUYeCKHe (HOpMYJIbI pa3IMYHBIX 3aJaHUM.

JIeJIaTh BBIBOJIBI. KHUCHO0T. OnpenejsiioT KUCIO0Thl 0 UX | [losnasamenvhvie:

¢dopmynaM. YMEIOT COCTaBIATh JIAl0T OIIPENEIICHUS IOHATHUSAM,
YpaBHEHUS PEaKLUM, OCYILIECTBIISIIOT CPABHEHHE, CTPOSIT
XapaKTEepPU3YIOIUX XUMHUYECKUE JIOTUYECKHE LIETTOYKH PaCCYXICHUH,
CBOMCTBA KUCJIOT B MOJIEKYJISIPHOM U AQHAJIU3UPYIOT UICTUHHOCTD
MOHHOM BH/JIE; ONIPEACIISIOT: YTBEPKACHUM.
BO3MOXKHOCTb [TPOTEKAHUS TUMIUYHBIX | KommyHukamuseHvle:
peakuuil Kucior. CMOCOOHBI OOBEKTUBHO OIICHUBATH
JPyToro.
43- | Conu, ux dopMupoBaHUE 3HAIOT XUMHYECKOe MOHATHE: COJIb. Pecynamusnvie: cTaBsT yueOHble
44, | xnaccupukanus U MHTEJJICKTYaJIbHBIX YMeIoT Ha3bIBATh COJIM 110 UX 1[EJI1, CAMOCTOSITEJIbHO
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XUMHUYECKUE
CBOWCTBA.

YMEHHI aHaIu3a,
CUHTE3a, YMEHUHI
JienaTh BbIBOJIBI.

dbopmynam. CocTaBaSIOT XUMHYECKHE
dhopmyiel costeil. OnpenessiroT conu
1o ux hopmysam.

3HAIOT KIACCHU(PUKAILIUIO U XUMHUYECKUE
CBOWCTBA CPEIHUX COJICH.

AQHATM3UPYIOT YCIOBUS JOCTUKECHUS
1IEJIH, OIICHUBAIOT MPABUILHOCTh
BBITMIOJTHEHUSI IEHCTBUSL.
Ilo3nasamenvHovle: BBIACIAIOT
HE0OX0MMYI0 HH(OPMAITHIO U3
MPOYUTAHHOTO TEKCTA,
CTPYKTYpPUPYIOT CBOHM 3HAHUS,
OTIPECIISIOT KPUTEPHUH IS
cpaBHEHHUS (DAKTOB, SIBICHUM.
Kommynuxamuenvie: ymeror ¢
JOCTATOYHOU MOJHOTOU U
TOYHOCTHIO BBIPAKATh CBOM MBICIIH
U 3HAHUS.

45. | I'enernueckas CBA3b DopMHUpOBaHHE 3HA0T XMMHUYECKHE CBOWCTBA Pezynamusnvie: N1aHUPYIOT
MEXIy  KlaccaMu II03HABATEJIbHbIX OCHOBHBIX KJIACCOB HEOPraHUYECKUX II0CJIEI0BATENBHOCTD CBOUX
HEOPraHUYECKUX HUHTEPECOB, COCIMHEHNH, OIIPEICIICHHE JECTBAN U IPOTHOZUPYIOT UX
COEIUHEHU. HaIpPaBJICHHBIX HA TEHETUYECKON CBS3H. pe3yJbTart.

U3Y4YEHHE 3aKOHOB YMerT cocTaBisTh ypaBHEHUS Ilo3nasamenvHule.: BHIABUTAIOT
XUMUH, XUMHUYECKHUX PEaKIIHH, apryMEHThI, YCTaHaBIINBas
MHTEJIEKTYaJIbHBIX XapaKTEepU3yIOIINe XUMUUECKHE MPUYHUHHO-CJIEICTBEHHBIE CBSI3U
YMEHUU CBOMCTBA U TEHETUYECKYIO CBA3b MEXly U3y4aeMbIMHU SIBJICHUSIMU,
AHAIN3UPOBATh OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX U3BJIEKAIOT HEOOXOIMMYIO
UH(OPMALIMIO U JIeaTh | COeTUHEHUN UH(POPMALIMIO U3 TPOUYUTAHHOTO
BBIBO/IBI. TEKCTa.
Kommynuxamusnule: ymeror
dhopmynupoBaTh COOCTBEHHOE
MHEHUE, APIYMEHTUPOBATh CBOKO
TOYKY 3pEHMSA, OTCTauBaTh €€ HE
BpaKIeOHBIM JJIS IPYTHX 00pazoMm;
BJIAJIEIOT MOHOJIOTHYECKOH H
JMAJIOTHYECKOM (hopMamu peun.
46. | TlpakTuyeckas DopmupoBaHHE YMeT 00pamarsCcs ¢ XUMHIECKON Pezynamusnvie: mpeodbpa3yroT




28

pabota Ne 6 KOMMYHHKaTHBHbIX HoCy101 U 1a00paTOpHBIM NPaKTUYECKYIO 3a/1a4y B
«OCHOBHBIE KJIaCChI KOMIIETEHTHOCTEHN B 000pyAOBaHHEM; UCIIOJIL30BATh [103HABATENbHYIO, OCYILECTBIISIOT
HEOPraHUYeCcKuX o01ieHun u pUOOPETEHHbIE 3HAHUSI U YMEHHH, II03HABATEJIbHYIO PEQIICKCUIO B
COETUHEHUI». COTPYJIHUYECTBE CO II0JIyYEHHBIE TIPU U3yYEHUH TEMBI OTHOIIEHUHU JAEUCTBUM 11O PEIICHUIO
CBEPCTHUKAMH. «CBOMCTBa OCHOBHBIX KJIaCCOB II03HABATEJIbHBIX 3a/1a4.
dopmupoBaHue HEOPraHWYECKUX COCTUHEHUI» ITPU llo3nasamenvhovie: 1axOT
UHTEJUIEKTYaJIbHbIX BBINOJIHEHUN TIPAKTHYECKON pabOThI. OIpeIeNIeHUs TIOHATHSIM, MOT'YT
YMEHUN: HalTH cr1oco0 peuieHus
aHaAJIM3UPOBATh TEKCT npoOIeMHOM 3a1aun
yueOHUKa, pa3BUBaTh Kommynukamuenvie: y4acTBYIOT B
HaOJII0AaTeIbHOCTD JIMaJIore, KOJJIEKTUBHOM
00CYXIeHUH MPOOIIEMBI, BIAJCIOT
MOHOJIOTMYECKOHN ¥ TUAJIOrMYECKON
(dhopmamu peun.

47. | IloBTOpenue " ®opmupoBaHue YMelT IpUMEHATh 3HaHUs, YMEHUA U | Pezynsamusnsie: IIAHUPYIOT CBOIO
00o01IeHue o TeMe II03HABATEJIbHbIX HAaBbIKU B XOJI€ U3YYEHUS TEMBbI paboTy, CaMOCTOSITENILHO
«OCHOBHBIE KJIaCChI MHTEPECOB U MOTUBOB, | «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX | KOHTPOJIMPYIOT BPEMS BBIIIOJHEHUS
HEOpPraHUYECKUX HaIpaBJIEHHBIX Ha COETUHEHUI. Pa3IMYHbIX 3aJIlaHUM.

COECTUHEHUI». u3yueHue Gpu3nyecKux IlosnasamenvHvie:

U XUMHYECKUX JAlOT OIpE/IETICHUS TIOHATHUSM,

SBJICHUM. OCYILIECTBIISIOT CPABHEHHE, CTPOST
JIOTHYECKHE LIETTOYKH PaCCyXICHUMH,
AQHAJIN3UPYIOT HICTUHHOCTD
YTBEPKACHUN N3Y4alOT SIBJICHUS Ha
IIPAKTHKE.
Kommynukamuenvie:
CMOCOOHBI OOBEKTUBHO OIICHUBATH
JPyTOTO.

48. | KonTponbHas ®opmupoBaHue YMerT NpUMEHATh 3HaHUSA, YMEHUA U | PecynamugeHnuvle: TNIAHUPYIOT CBOKO
pabota Ne3 mo teme OTBETCTBEHHOI'O HAaBBIKHM B XOJI€ U3Y4YECHHS TEMBI paboTy, CaMOCTOSITENILHO
«OCHOBHBIE KJIaCChI OTHOILIEHUS K yuebe, «OCHOBHBIE KJIACChl HEOPTraHUYECKUX | KOHTPOJUPYIOT BPEMsI BBIIIOJIHEHUS
HEOPraHUYECKUX CIIOCOOHOCTH COEJTMHEHUI. pa3JINYHBIX 3a/IaHUMN.
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COCTUHEHUN Y.

o0ydJaronmxcs K
CaMOpPa3BHUTHIO
€aM000pa30BaHHUIO

Ilo3znasamenvhuie:

JAl0T OIIPENETICHUS IOHATHUSAM,
OCYULIECTBJISIIOT CPABHEHUE, CTPOSIT
JIOTMYECKHE LIETTOYKH PaCCYXICHUH,
AQHAIM3UPYIOT UCTUHHOCTD
YTBEPKACHUN U3Y4alOT SIBJICHUS Ha
IIPaKTHKE.

Kommynuxamuenvie:

CIOCOOHBI OOBEKTUBHO OIICHUBATH

JPYroro.

Ilepuoauyeckuii 3aK0H U nepuoanyeckasi cucreMa xumuueckux 3j1eMeHToB .M. MenneneeBa. Ctpoenue atoma. 104
49. | EcTecTBEHHBIE dopmupoBaHue OOBSCHAIOT IPU3HAKY, NTO3BOJIAOLIME | Pecynamugnsie: IIAHUPYIOT CBOIO
cemeiicTBa OTBETCTBEHHOI'O 00BEIUHATH IPYIIBI XUMHUYECKUX paboTy, CaMOCTOSITENILHO
XUMHYECKHUX OTHOILIEHUS K yuebe, JJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA; | KOHTPOJIUPYIOT BPEMS BBIIOIHECHHUS
3JIEMEHTOB. CIIOCOOHOCTHU PaCKpBIBAOT CMBICII Ha3BaHUI Pa3JINYHBIX 3a1aHUMN.
AM(pOTEPHOCTbD. 00yJaroImuxcst K €CTECTBEHHBIX CEMEICTB; OOBACHSIOT, lloznasamenvhule:
CaMOpa3BUTHIO U YTO Takoe aM(OTEpHBIE COETUHEHMUSL. JIAlOT OIIpE/IETICHUS IOHATHUSM,
camM000pa30BaHUIO. OCYILIECTBIISIOT CPABHEHHE, CTPOST
JIOTUYECKHE LIETIOUKH PacCyKIACHUM,
AQHAJIN3UPYIOT HICTUHHOCTD
YTBEPKACHUN N3Y4alOT SIBJICHUS Ha
IIPAKTHKE.
Kommynuxamuenvie:
CMOCOOHBI OOBEKTUBHO OIIEHUBAThH
JPyToro.
50. | [lepnoanueckuit dopmupoBaHue Paznuuaror ecTecTBEHHYIO U Pezynamusnvie: TNIaHUPYIOT
3aKOH JA.N. ITO3HABATEJIbHBIX HCKYCCTBEHHYIO KJlacCU(UKAIINIO; MIOCJIEI0BATEIbHOCTh CBOUX
Menpeneesa. MHTEPECOB U MOTUBOB, | apryMEHTUPYIOT OTHECEHUE JENCTBUI U IPOrHO3UPYIOT UX

HaITpaBJICHHBIX Ha
HN3YUCHUC (I)I/I3I/I‘-ICCKI/IX
U XUMHNYECKHUX

SIBJIEHUH.

MIEPHONIECKOT0 3aKOHA K
€CTECTBEHHOU KJIACCH(HUKAIIHH.

pe3yJbTar.
Tlosnaseamenvhvie: BHIIBUTAIOT
APTYMCHTBI, YCTaHABJIMBas
MPUYUHHO-CJICICTBCHHBIC CBA3H




30

MEXIYy U3y4aeMbIMU SIBJICHUSMH,
M3BJICKAIOT HEOOXOIUMYIO
uH}OpMaIrIo U3 TPOYUTAHHOTO
TEKCTA.

Kommynuxamusmvie: ymeroT
(dhopMynupoBaTh COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh CBOIO
TOYKY 3pE€HMSA, OTCTAaUBATh €€ HE
BpaXIECOHBIM JJISl APYTUX 00pa3oM;
BJIAJCIOT MOHOJIOTHYECKON H
JIMAJIOTHYECKON (hopMaMu peuH.

51. | OcHOBHBIE HanpHeiimee 3HAKT CTpOEHHE aTOMa, COCTaB Pezynamusnvie: camOCTOSTENBHO

CBEJICHUSA dbopmupoBanue aTOMHOTO s/Ipa, ONpeIeIeHUE (hopMyIUpYIOT 3a/1aHUE:

CTPOEHHM aTOMa. MI03HABATEJIbHOIO M30TOMOB, TPU BHUJIA U3ITYUCHHUS, OTIPEIEIISIOT €ro 1eNb, IUIAaHUPYIOT
MHTEpeca. OnpeJIeJICHUE OHATUS «XUMHYECKUI AJITOPUTM €r0 BBINOJIHEHUS,
dopMHUpoBaHUE BIEMEHT. KOPPEKTHPYIOT pabOTy MO X0y ero
KOMMYHUKaTUBHOM BBITIOJIHEHHSI.

KOMIIETEHTHOCTH B Iloznasamenvhule: naroT
oOIIeHNH U onpeeaeHus] MOHATHUSM,
COTPYJIHUYECTBE C OCYILIECTBIISIIOT CPABHEHHE
O/IHOKJIACCHHKaMHU B 00BEKTOB, CAMOCTOSATEIHHO
npoiiecce yueOHou BBIOMpAst KPUTEPHH JIJISI ITOTO,
JIeATEIbHOCTH. HaXOAT UH(pOPMALIHIO C
HCIIOJIb30BAaHNUEM PECYPCOB
Ooubnuorek u cetu MHTEpHET.
Kommynuxamusnule: BcTynaroT B
JIMAJIoT, a TAKXKE YYacCTBYIOT B
KOJUIEKTUBHOM OOCYKJIEHUU
BOIIPOCOB, YYaCTBYIOT B JUCKYCCHH,
BJIAQJIEIOT MOHOJIOTHYECKON U
JTUAIOTUYECKON JopMamMul pedH.
52- | Ctpoenue DopmupoBaHHE YMewT cocmasnsims: CXeMbl CTPOCHHS | Pecynsimughsie. BBITOIHSIIOT
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53. | PIEKTPOHHBIX ITO3HABATEJIbHBIX aTOMOB nepBbIX 20 AIEMEHTOB B 3a/IaHKeE T10 MPEAJIOKEHHOMY
000JI0YEeK aTOMOB. UHTEPECOB, MIEPUOJNYECKON CUCTEME; 00BACHAIOM. | AITOPUTMY, a TAKKE
HaIlpaBJIEHHBIX Ha (bu3nyecKuil CMBICT HOMEPOB IPYMNbl | CAMOCTOATEIHHO COCTABIISAIOT IIJIaH
M3YYEHUE IPUPOJHBIX | U NIEPHOJA, K KOTOPHIM MPUHAMJIEKUT | BBIIOJIHEHUS 3a/1aHUS.
00beKkTOB, moHuMaHus | anemenT B [ICXD JI.U. Menaeneena, Tlo3nasamenvhble: BOCIPUHUMAIOT
LIEHHOCTHU IIPUPOJIBI. 3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB | MH(OPMAIIHMIO HA CITyX U BU3YaJIbHO,
dopmHpoBaHUE 3JIEMEHTOB B IIPE/IeIaxX MaJIbIX CTPYKTYPUPYIOT TEKCT, BbIIEISAA B
HKOJIOTMYECKOM MIEPUOJIOB U INIaBHBIX MOATPYIIL. HEM BTOPOCTENIEHHYIO U IVIaBHYIO
KYJbTYpbl HA OCHOBE uH(OpMaIIUIO, JAI0T ONpeeIIeHNe
PU3HAHUS LIECHHOCTH TOHSTHSIM.
JKU3HU BO BCEX €€ Kommynuxamuenvie: Bnaaeror B
NPOSABIICHUSX. YCTHOM Y MMCbMEHHOU PEUbIO,
YYaCTBYIOT IMAJIOTE, & TAKIKE B
KOJIJICKTHBHOM OOCYKICHUU
BOIIPOCOB.
54. | Ilepnognueckas OrnpenesnstoT CBOIO Hayuamcs: onuceiBath 1 Pezynamusnvie:
cucrema JUYHYIO NO3ULHIO, XapaKTepu30BaTh TAOIHUHYIO POpMY [InanupyroT cBOM IE€UCTBUS B
XUMHYECKUX aJICKBAaTHYIO [ICX5 .M. MenneneeBa; neiaTth COOTBETCTBHH C ITOCTABIICHHOH
JJIEMEHTOB JAN. T GepeHIIMPOBAHHYIO | YMO3AKIIIOUEHHUS O XapaKTepe 3a/1a4ei U yCIOBUAMMU €€
Menpneneesa. CaMOOIIEHKY CBOUX M3MEHEHHUS CBOMCTB XUMUYECKUX peanuzanuu
ycIiexoB B yuebe JJIEMEHTOB C YBEIMUEHUEM 3apPs/I0B Ilo3nasamenvhvie: CTaBAT
aTOMHBIX sIJIEP. 1 GOPMYJIUPYIOT LIETH U TPOOIEMbI
THonyuam 603modHcHOCIb HAYYUMbCA: YPOKa; OCO3HaHHO U IIPOU3BOJIBHO
IIPUMEHATH 3HAHUS O CTPOAT B YCTHOM Y MMCbMEHHOMN
3aKOHOMEPHOCTSX MEPUOANIECKON ¢bopme
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB 11 | Kommynuxamuesnule:
OOBSICHEHUS U NIPEJBUICHUS CBOICTB Bnagenne MoHONOrM4YECKON 1
KOHKPETHBIX BEIIECTB JTMAJIOTHYeCcKoil popmamu peun
55- | Xapakrepucruka dopmupoBaHuE Hayuamcsa: xapakrepus3oBaTb Pecynamusnvie: cTaBsT yueOHble
56. | onemeHTa MO €ro M03HABATEJIbHBIX XUMHAYECKHE JIEMEHTHI 1-3 —T0 3a/1a4l Ha OCHOBE COOTHECEHHUS
I0JIO’KEHHUIO B MUHTEPECOB, nepuoza 1o ux nouoxenuto [ICX3 TOT'0, YTO y’K€ U3BECTHO U YCBOECHO

MEePUOINIECKOI

HaITpaBJICHHBIX HA

JI.. Menneneena.

y4aummMmces, U TOro, 4ro eme




32

CUCTEME. W3Y4EHUE NIPUPOIHBIX | [lonyuam 603MOINCHOCMb HAYYUMbCA. HEU3BECTHO
00BEKTOB, IOHUMAHUS | ONUCBIBATH U3YUYEHHBIE OOBEKTHI Kak | [lo3nasamenvhvie: CAMOCTOSTEIBHO
LIEHHOCTHU IIPUPOJIBI. CHUCTEMBI, IPUMEHSS JIOTUKY BBIJICIISAIOT U (POPMYIUPYIOT
dopmupoBaHue CUCTEMHOI'0 aHaJIn3a [103HABATENIbHYIO L€
JKOJIOTMYECKON Kommynuxamuenvie: GopMyIupyroT
KYJIbTYPbI HA OCHOBE COOCTBEHHOE MHEHHE U TTO3UIIHIO,
IIPU3HAHMS LICHHOCTH 3a/1al0T BOIIPOCHI, CTOAT OHSTHBIE
JKU3HU BO BCEX €€ JUIs TapTHEpa MOHATHUS
IIPOSIBJICHUSX.

57. | IloBropenue u dopMHUpOBaHHE YMerT NpUMEHATh 3HaHUS, YMEHUA U | Pecynamugnble. TNIAHUPYIOT CBOIO
o0o01ieHue no TemMe II03HABATEJIbHbIX HAaBBIKU B XOJI€ U3Y4YCHUS TEMBI paboTy, CaMOCTOSATENLHO
«Ilepunonnueckuit MHTEPECOB U MOTUBOB, | «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX | KOHTPOJIHUPYIOT BPEMS BBIIIOJHEHUS
3akoH u [ICXO». HaIpPaBJICHHBIX HA COCUHEHUI. pa3IMYHBIX 3aJaHUMH.

U3y4eHue (PU3NIECKUX Ilo3nasamenvhuie:

Y XUMHYECKUX JAI0T OIIPENETICHUS IOHATHUSAM,

SBJICHUM. OCYILIECTBIISIIOT CPABHEHUE, CTPOST
JIOTUYECKHE LIETTOYKH PaCCYXICHUH,
AQHAJIU3UPYIOT UICTUHHOCTD
YTBEPKACHUN N3Y4arOT SBJICHUS Ha
MIpaKTHUKE.
Kommynuxamuenuwie:
CIOCOOHBI OOBEKTUBHO OIICHUBATh
JpyToro.

58. | KontponbHas dopmupoBaHue YMerT NpUMEHATh 3HaHUS, YMEHUA U | Pecynsamugenuvle: TNIaHUPYIOT CBOIO
pabora Ne 4 mo OTBETCTBEHHOT'O HAaBBIKU B XOJI€ U3y4YEHHS TEMBI paboTy, CaMOCTOSTENEHO
TeMe OTHOLIEHHUS K yueOe, «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX | KOHTPOJIUPYIOT BPEMsI BHIITOJIHEHUS
«Ilepuognueckuit CIOCOOHOCTH COCIMHEHUI. Pa3JIMYHBIX 3a1aHUMN.
3akoH u [ICXO». oOyJaromuxcst K IloznasamenvHhule:

CaMOpPa3BUTHIO U
caM000pa30BaHUIO

JIAI0T ONPEIEeNICHUS MOHSATUSAM,
OCYILIECTBIISIOT CPABHEHHE, CTPOSIT
JIOTUYECKUE LIETIOYKU PACCYyKICHUM,
AHAITM3UPYIOT UCTUHHOCTH
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YTBEPKICHHI N3yUYalOT SIBIICHUS Ha
MPaKTHKE.

Kommynukamusnvie:

CII0COOHEI OOBEKTHUBHO OLICHUBATH

JPyToro.

Xumuueckas cBsizb. OKHCJIUTEIBbHO-BOCCTAHOBHUTEIbHbIE PCaKIINHA. 10y

59. | Monnasa
XAMUYECKAS CBS3b.

OpueHtupyrorcsa B
HPABCTBECHHOM
COJICP’)KaHUU U CMBICIIC
COOCTBEHHBIX
MOCTYIIKOB

3HAIOT XuMuyeckoe noHAmue:. HOH,
MOHHAS XMMHUYECKas CBSI3b. Y MEIOT
OIpCACIIATL HOHHYIO CBA3b B

XUMHNYCCKHNX COCANHCHUAX, COCTABIATD

CXEeMbI 00pa30BaHUsI HOHHBIX
COCTMHEHU.

Pezynamusnvie: 0CO3HAIOT TO, YTO
YK€ YCBOEHO U TO, YTO el HYKHO
YCBOUTB, HA OCHOBE 3TOI0
CaMOCTOSITENILHO CTaBAT yueOHbIC
3aa4M.

Ilo3nasamenvhble: BOCIPUHUMAIOT
WH(GOPMAIIHIO Ha CIIYX U BU3YAJIBHO,
CTPYKTYPUPYIOT TEKCT, BBIJIETISAS B
HEM BTOPOCTEIIEHHYIO U IJIaBHYIO
uH(dOopMaIrIo, Tal0T ONpeIeIcHUe
MOHSTHUSIM, CPAaBHUBAIOT U
TPYIIHUPYIOT OOBEKTHI.
Kommynuxamuenvie: BIaneroT
YCTHOM U MMCBMEHHOU PEUbIo,
Y4acCTBYIOT B IUAJIOTE, & TAKKE B
KOJUIEKTUBHOM OOCYXICHUH
BOIIPOCOB.

60. | KoBanenrHas
XAMHYECKasT CBSA3b.
KoBanenTHas
HETOJIIPHASI CBSI3b.

dopMupoBaHUE
CIIOCOOHOCTH
yuanmxes K
CaMOPa3BHUTHIO U
caM000pa3oBaHUIO Ha
OCHOBE MOTHBAIIUH K
00y4YeHUI0 U
MIO3HAHUIO.

3HAIOT ONpe/ieIeHUe HEMOISIPHOI
KOBaJICHTHOU CBsA3U, MCXaHU3M
00pa3oBaHuUs CBS3H.

Pecynamusnvle: caMOCTOSATEIHHO
OTIpeAEIAIOT LEeNb YUeOHOM
JIEeATEeIIbHOCTH, TJIaH BBITTOJTHCHUS
3aJ]aHui, OLICHUBAIOT MPABUIIBHOCTh
BBIIIOJIHEHUS 3aJaHUM.
Tloznasamenvhvie: BRIACIIIOT U
(hopMyIHpYIOT MO3HABATETHHON
IeTTH, U3BJIEKAIOT HEOOXOANMYIO
MH(OPMAIIUU U3 TEKCTa, CTPOSIT
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JIOTHYECKHE LIETIOUKH PaCCYkKICHUM.
Kommynukxamusnule: BnageoT
YCTHOM Y MUCbMEHHOM PeUblo,
Y4acTBYIOT B IMAJIOTE, & TAKIKE B
KOJUIEKTUBHOM OOCYXICHUU
BOIIPOCOB.

61. | KoBasnentHas dopmMHpoBaHUE 3HAIOT ONpeesieHne Pezynamusnvie: caMmoCTOSTEIBLHO
MIOJIIpHAs CBS3b. OTBETCTBEHHOT'O NEKTPOOTPULIATENLHOCTH, OIpPEAEISAOT LEeb Y4eOHOM
OTHOLLIEHHUS K YYEHUIO, | KOBAJIEHTHOU MOJISPHON CBSI3H, JeSATEIbHOCTH, IJIaH BBIIIOJHEHUS
TOTOBHOCTHU K MeXaHU3M 00pa30BaHMs CBSA3H. YMEIOT | 3aJlaHH, OLIEHUBAIOT TPABUIBLHOCTh
CaMOpPAa3BUTHUIO. ONpeEATh KOBAJICHTHYIO MOJISIPHYIO | BBIIIOJIHEHUS 3aJJaHUN.
dopmupoBaHue CBSI3b B COEIMHEHUSIX, 3aIIUChIBATh lloznasamenvHule: BHIACIAIOT U
MHTEJUIEKTYaJIbHBIX cxeMmy 00pa30BaHUS CBS3H. (hopMyIHpYIOT MO3HABATEIHHON
YMEHHMH, CTPOUTH IeJTN, U3BIICKAIOT HEOOXOTUMYIO
paccyxJIeHus, uH(pOpMaIlUU U3 TEKCTa, CTPOST
aHAJIN3UPOBATh, JIE€1aTh JIOTMYECKHE LIETTOYKH PACCYXKICHUH.
BBIBO/IbI Kommynuxamuenvie: Bnagerot
YCTHOW M MUCBMEHHOW peYbI0,
YYacTBYIOT B AMAJIOTE, & TAK)KE B
KOJUIEKTUBHOM OOCYKJI€HUU
BOIIPOCOB.
62. | Meramunueckas dopmupoBaHue 3HAIOT XUMU4ecKoe noHamue: Pecynamusnvle: ninaHupyroT
XUMHUYECKas CBS3b. OTBETCTBEHHOT'O METAJJINYECKasl CBA3b; COCTABIIIOT y4eOHYIO 1€ TeIbHOCTD,

OTHOIIIEHHUS K yu€Oe Ha
OCHOBE MOTHBALIUU K
00y4YeHHIo U
MO3HAHUIO.

CXEMBbI ee 00pa3oBaHus

OLICHUBAIOT MPABUIBHOCTD
BBITIOJTHEHHS] Y9€OHBIX J€WCTBUM.
Ilo3nasamenvuble: BOCIPUHUMAIOT
MH(OPMAIIHIO HA CIIYX U BU3YaAJIBHO,
JTAIOT OMPEICIICHUS TIOHATHSIM,
CPaBHMUBAIOT U TPYIIIUPYIOT
00BEKTHI, HAXOJAT
3aKOHOMEPHOCTH.
KommyHnuxkamuenvle: y4acTBYIOT B
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auanore, 0pOpPMIISIFOT CBOM MBICITH
B YCTHOH M MUCHbMEHHOU (opMe.

63- | Ctenens VY4acTByIOT B quanore | 3HarOT ONPECICHHUE TOHATUS Pezynamusnvie: cTaBAT yucOHbBIC
64. | oKuCIIeHus. Ha OCHOBE «CTEIIEHb OKUCIIEHUSA» .Y MEIOT 3a/1a4M (CaMOCTOSITENIbHO, IIPU
PaBHOIIPaBHBIX ONPEIENATh CTEIIEHb OKUCIEHUS 110 MOMOIIIH YYUTENS ), IUTAHUPYIOT
OTHOILICHUN U (hopMyJie BEmIeCTBa M COCTABIISATh y4eOHYIO IS TEIIbHOCTD,
B3aMMHOT'O YBOKEHUSA, | (OPMYIBI IO CTETIEHU OKUCIICHHUS, OLICHUBAIOT NPAaBHJIBHOCTh
BbIpabaThIBas o01Iee HCIOJIb3YSI IPH 3TOM PSifi BBITNOJIHEHMSI IEHCTBUI U BHOCSAT B
peLieHue. 31EKTPOOTPULIATEIbHOCTH. HUX KOPPEKTHBBI.
llo3naeamenvhule: CTPYKTYPUPYIOT
TEKCT, BBIJIENAS B HEM
BTOPOCTENEHHYIO U IJIaBHYIO
uH(pOpMalLIKIO, JAIOT ONPEIeICHNe
MOHSTHUSIM, YCTAaHABIIMBAIOT
MPUYNHHO-CJIEACTBEHHBIE CBSI3H.
Kommynukxamusnule: ymeror ¢
JIOCTaTOYHOM NOJIHOTOU U
TOYHOCTbBIO BBIPAXXKaTh CBOM MBICIIH,
BJIA/ICIOT MOHOJIOTUYECKON U
JMAJIOTMYECKO opMamMu pedH.
65- | OKHuCAUTENBHO - dopMHUpoBaHUE 3HAIOT XUMU4eckue NOHAMus. Pecynamusnvie: cTaBsT yueOHble
66. | BOCCTaHOBUTEbHBIE OTBETCTBEHHOT'O OKHUCJIUTEIb U BOCCTAHOBUTEb, LIEJIH, CAMOCTOSITEIIbHO
peaxkuuu. OTHOLICHHUS K YUEHHUIO | OKHUCIIEHHE U BOCCTAHOBJICHHUE. AHAIN3UPYIOT YCIOBUS JOCTUKEHUS

WCIIOJIB3YSI CTIIEIIUATBHO
noo0paHHbIe
CpeAcTBa. YMeHUe
OLICHUTH CTCIICHb
ycrexa Wiv Heycrexa
CBOEH IeITENLHOCTHU

Onpedenstom: CTENEHb OKUCIEHUS

QJICMCHTA B COCIMHCHHNH, OKUCIIUTCIIN

1 BOCCTAHOBHUTCIINU, THUII XUMHYECKOH
pCaKknuuu Mo U3AMCHCHUIO CTCIICHU
OKHCJICHHUA XUMHUYCCKUX JJIEMCHTOB.

1IeJIN, OLEHUBAIOT MTPABUIHLHOCTD
BBITIOJIHEHUS JIEHCTBHUS.
Ilo3nasamenvhvie: BEIICTISIIOT
HE00X01UMYI0 HHPOPMALIHIO U3
MIPOYNUTAHHOTO TEKCTA,
CTPYKTYPUPYIOT CBOU 3HAHMUS,
OTIPENIENISAIOT KPUTEPHH IS
cpaBHEHMsI (DaKTOB, SIBICHUM.
Kommynukamusnuie:
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BBICITYIIIUBAIOT U OOBEKTUBHO
OLICHHUBAIOT JIPYTOTO,

YMEIOT BECTH JMAJIOT, BbIpabaThIBast
o01ee perieHue.

67. | [loBropenue u dopMUpOBaHUS 3HAIOT pa3JIUYHbIC TUIIBI XUMUYECKOW | PeaynsamusHvie: TNIAHUPYIOT
00o01IeHue o Teme KOMMYHHUKaTHUBHBIX CBSI3U. YMEIOT OTINYATh UX APYT OT IIOCJIEZI0BATEIBHOCTD CBOMX
«XuUMHYecKas KOMIIETEHTHOCTH B JpyTa, a TAK)Ke COCTABIISATH CXEMBbI NEHCTBUI U TPOTHO3UPYIOT MX
CBSI3b. OOLIeHUH U o0Opa3oBaHMs 7151 KaX/10T0 TUIIA pe3yJbTar.

OxucauTenpHO - COTPYAHUYECTBE CO XUMHYECKOH CBSI3H. Ilo3nasamenvHule: BHIIBUTAIOT

BOCCTAaHOBUTEJIbHbBIE CBEPCTHUKAMH. CocTaBistoT: ypaBHEHUS apryMeHTbI, YCTaHaBIIMUBas

peaxum. OKHUCJIUTEIHHO- BOCCTAHOBUTEIbHBIX MPUYUHHO-CJIEICTBEHHBIEC CBS3U

peaxui. MEXly U3y4YaeMbIMHU SIBJICHUSIMU,

U3BIIEKAIOT HEOOXOIUMYIO
UH(POPMALIUIO U3 TIPOUYUTAHHOTO
TEKCTa.
Kommynuxamusnule: ymeror
(opMyIMpOBaTh COOCTBEHHOE
MHEHUE, ApIrYMEHTHUPOBATh CBOIO
TOUYKY 3pEHMSI, OTCTAUBATD €€ HE
BpaX1eOHBIM AJIs1 APYTUX 00pa3oM;
BJIA/ICIOT MOHOJIOTUYECKOH U
JMAJIOTMYECKO opMamMu pedH.

68. | KonTponbHas ®opmupoBaHue YMelT pUMeHATh 3HaHUsA, YMEHUA U | Pezynamusnsie: IpeoOpa3yroT
pabota Ne5 mo teme KOMMYHHMKATHUBHBIX HAaBbIKU B XOJI€ U3yUEHUS TEMbI MIPaKTUYECKYIO 3a/1a4uy B
«XnUMHYecKas KOMIIETEHTHOCTH B «Xumuueckas cBsA3b. OKUCINUTENBHO- NIO3HABATENIbHYIO, OCYILECTBIISIOT
CBSI3b. oOLIeHNH U BOCCTAaHOBUTEJIbHBIE PEAKITUI. MT03HABATENbHYIO PE(PIEKCHIO B
OKuCAUTENBHO - COTPYJIHUYECTBE CO OTHOIIEHUHU JAEUCTBUI MO PEIIEHUIO
BOCCTaHOBUTEJIbHbBIE CBEPCTHUKAMH. M03HAaBaTENbHBIX 3a/1a4.
peaxum. ®opmupoBaHue Ilo3nasamenvhule: narT

MHTEJJIEKTYaJIbHBIX orpezeNeHus! HOHITHUAM, MOTYT
YMEHUN: HaiiTu croco0 pereHus

AHAJIM3UPOBATH TCKCT

poOJIeMHOM 3a1aum
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y4eOHHKa

Kommynuxamuensvie: y9acTBYIOT B
JIAAJIOTe, KOJUIEKTUBHOM
00CyXICHUH TIPOOJIEMBI, BJIaJICIOT
MOHOJIOTHYECKON M JNaJTOrHYeCcKOM
(hopmamu peun.
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Conepskanue nporpaMmmbl
Xumus 9 kiaace

IloBTOpEeHue U 00001IeHNE CBeAeHUN MO0 Kypcy 8 kiacca. 74
bunapuele coeaunenus. Oxcuabl cojeoOpasyromue u  HeconeoOpasyroliue. ['MApOKCHIBL: OCHOBaHUSA, aM(OTEpPHbIC T'MIPOKCUIbI,
KHCIIOpOJicoieprKalue KucioTel. CpeHue, KUcible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O0o0menue cBepeHuil 0 xuMudeckux peakuusax.Kimaccudukanus XMMHUYECKMX peakUuil MO0 pa3IuyYHbIM IPU3HAKAM: COCTAaBy U YHCIY
pearupyomux M o0pa3yloIIuXcs BEHIECTB, TEIJIOBOMY 3(PQeKTy, oO0paTUMOCTH, HM3MEHEHHMIO CTEICHEH OKHCIICHHS 3JIEMEHTOB, OO0pa3yroNInX
pearupymolue BelecTBa, arperaTHOMY COCTOSIHUIO pearupyroux BEeleCTB, UCIOIb30BAHUIO KaTallu3aTopa.

[TonsiTHe O CKOpPOCTH XUMHMUYECKOH peakiuu. DakTopsl, BAMSIONIME HA CKOPOCTh XMMUYECKUX PEaKIUi: MPUPOJia Pearupyrolux BEIIeCTB, X
KOHIIEHTpaLUs, TeMIepaTypa, IJIoIa b COIPUKOCHOBEHUS, HATMYNe KaTtanu3aropa. Karamus.

JdeMoHcTpauuu
O3HakoOMJIEHHE C KOJUIEKLIUSIMHU METAJIJIOB U HEMETAJLIOB.
O3HakoMJIEHHE C KOJUIEKLIUSMHU OKCUIOB, KUCIIOT U COJIEH.
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaKLUU OT IPUPOJIbl PEarupyIOLINX BEIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALUU Pearupyomnux BemecTs.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT IIOIAN CONPUKOCHOBEHUS PEArMpyIOIINX BEIIECTB («KUISAIIMNA CION»).
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON pEeaKkIMU OT TEMIIEPATYPhl pearupyroIINX BEIIECTB.
JlaGopaTopHble ONBITHI
*B3anMopnelicTBre aMMHuaKka U XJI0pOBOIOPO/A.
* Peakuus HeUTpaM3anum.
» Habmonenue tennoBoro ¢ ¢dexra peakiui HeHTpalin3aiuy.
* BzaumoneiictBue cepHoit kuciotsl ¢ okcusiom meau(1l).
* PaznoxxeHne nepokcuia BOJOpOa ¢ MOMOIIbIO KaTaia3bl KapToges.
* 3aBUCUMOCTb CKOPOCTHM XMMMYECKOH peakluu OT MPHUPOJbl pearrpyrollux BEIIECTB Ha IMpHUMeEpEe B3aUMOJECHCTBHUS pacTBOPOB THOCYINb(dara
HaTpus uxjuopuaa 6apusi, TuocyibhaTa HaTPUS U COJITHOW KUCIIOTHI.
* 3aBHCHUMOCTb CKOPOCTH XMMHYECKOM PEaKIMU OT MIPUPOIbI METAIJIOB IIPHA UX B3aUMOJECUCTBUM C COJSTHON KHUCIOTOM.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUHU OT IPUPOJBI KUCIOT IIPH X B3aUMOIECHCTBUH C XKEIE30M.
* 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIuu OT TEMIIepaTyphl.
*3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakLUi OT KOHLEHTPALUH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKkIuy OT IJIOIIA 1 COIPUKOCHOBEHUS pearupyroIIuX BEIIeCTB.
* 3aBUCUMOCTb CKOPOCTH XHMHUYECKON PEAKIIUU OT KaTalu3aTopa.
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XuMHYeCKHEe peakuuy B pACTBOPAaX JIeKTPOJIUTOB. 114

[TonsiTHe 00 SMEKTPOTUTHUECKON TUCCONMANUU. DIEKTPOIUTHI M HEIIEKTPOJIUTHL. MeXaHW3M JUCCONMANUN SJEKTPOIUTOB C PA3TMYHBIM
xapaktepoM cBs3U. CTEeNeHb AMEKTPONIUTUYECKON qucconnanuu. CUIbHbBIE U ca0ble 3JeKTPOIHUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU AICKTPOIMTUICCKON aucconuanmu. Knaccudukaus HOHOB B UX CBOMCTBA. KUCIIOTHI, OCHOBaHMS U COJU KaK
anekTponuthl. X kinaccudukamus u quccouyanusi.

OO0mue XMMUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHUE OKpPAacKU HMHJAUKATOPOB, B3aUMOJECUCTBHE C METaUIaMHM, OKCHUAAMH U THAPOKCHUJIAMHU
METAJIJIOB U COJSIMU. MOJIeKy/sipHbIE U HOHHBIE (TIOJHBIC M COKpAlEHHBIC) YpaBHEHHS peakiuil. XUMUYECKUN CMBICI COKPAIIEHHBIX YPaBHEHH.
VYcmoBus TpoTEKaHUs peakiiMi MEKy JIEKTPOJIMTAaMU 0 KOHIIA. P/l aKTHUBHOCTH METAJIOB.

OO0mure XUMUYECKHE CBOMCTBA IIENOYEH: B3aMMOACHCTBHE C KUCIOTAaMH, OKCHJaMU HEMETaIoB, coisiMu. OOIne XMMHYECKHE CBOWCTBA
HEPAaCTBOPUMBIX OCHOBAHUI: B3AaUMOJECHCTBHUE C KHUCIOTAMHU, PA3JI0KECHUE ITPU HArPEBAHUU.

OO01mure XMMHYECKHe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEI0YaMH, COJIIMH M MeTajulaMu. B3aumojeiicTBie KUCIbIX
COJIEH CO IIEJIOYAMH.

['unponu3 kak 0OMEHHOE B3aUMOJICHCTBUE CoJiel ¢ BOJOW. [ MApoIn3 comu CHIIbHOTO OCHOBaHUS U ¢1a00il kucnoThl. ['uaponus conu cnaboro
OCHOBaHMS U CHJILHOM KUCIOTHI. Bomopoaueiit nokazarens(pH).

CBolicTBa KUCJIOT, OCHOBaHHM, OKCHIOB U COJIEH B CBETE€ TEOPUH DJICKTPOIUTHUYECKON MUCCOLMALMU M MPEACTAaBIECHUN 00 OKHCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUSX.

JdemoHcTpanuu

e lcnbiTaHne BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.

e 3aBHUCHUMOCTH AJIEKTPONPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIIUH.
e J[BM)KEHHE OKPAIICHHBIX HOHOB B JIEKTPUYECKOM TOJIE.

e OrmpezeneHne xapakTepa Cpeibl B pacTBOpax CoJeH.

JlaGopaTopHble ONBITHI

* Jlucconmarius cinalpIxX IEKTPOIUTOB HA IPUMEPE YKCYCHOU KUCTIOTHI.

* lI3MeHeHne OKpacKu MHAMKATOPOB B KUCIIOTHOW CpEIE.

*Peakuus HeMTpanu3aluy pacTBopa MENOUYH Pa3IUYHbIMU KUCIOTaMHU.

* [Tonyuenue runpoxcuna meau(ll) u ero B3aumoelcTBrE C pa3TUYHBIMU KUCIOTaMHU.
* BzaumoielicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(1D).

* B3anMmojeiicTBIE KUCIOT C METAIIAMH.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [TosryyeHnue cTyiHS KDEMHUEBOW KUCIIOTHI.

* KauecTBenHas peakiusi Ha XJIOpU/I- WU CYIb(paT-HOHBI.
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* VI3MeHeHMe OKpacKu MHIMKAaTOPOB B IIEI0YHOI cpefe.

* B3aumopeincTBre Menoue ¢ yriaeKUCIbIM Ia30M.

» KauecTBeHHas peakiys Ha KaTHOH aMMOHMSIL.

* [Tonyuenue runpoxcuna meau(Il) u ero paznoxenue.

* B3aumoneiicTBre kapOOHATOB ¢ KUCIOTAMHU.

* [Tonyuenue runpoxcuna xenesa(Ill).

* BzaumoerictBre xemnesa ¢ pactBopoM cynbdara meau(1l).

IpakTHyeckue paéoThl

1. Pemenue skcrepUMEHTAIBHBIX 33Ja4 1O TeMe «DIEKTPOIUTHUECKAs TUCCOLUALIY.

HemeTanssl 1 UX coenHeHHs. 254

CrpoeHue aToMOB HEMETAJJIOB U HMX IOJOXXKEHHE B MEpUOAMYEcKOil cucreMe. Pspa snektpoorpunarenbHocTd. Kpuctainuyeckue peméTku
HEMETaUIOB — TpOoCThIX BemecTB. dusnmueckue cpoiictBa HemeTauioB. OOIME XHUMHYECKHE CBONCTBA HEMETAIJIOB: OKHCIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE.

lanorensl, cTtpoenne mx aToMoB U MoJiekya. Du3myeckue M XUMHUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH H3MEHEHMsI CBOWCTB
TaJIOT€HOB B 3aBUCHMOCTU OT UX IOJIO)KEHHUS B MEPUOAMYECKON cucTteMe. HaxokJeHue rajioreHoB B MPUPOJAE M HX ModydyeHue. buonornueckoe
3HAYEHNE U MPUMEHEHHE raJIOT€HOB.

["anoreHoBOJOPO/IBI ¥ COOTBETCTBYIOIIME KM KHUCIOTHI: TIJIAaBUKOBas, COJsHAas, OpPOMOBOJOPOJAHAS, HOAOBOAOPOAHAS. [ ajmoreHuabl.
KavecTBeHHBIE peaklMKM HA TAIOTEHUI-UOHBIL. [[pUMEHEHNE COETMHEHUI TAIIOTEHOB.

Ob6mas xapaktepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoaeu e€ moiydeHue. AJOTPONHbIE MOIW(UKAIMKM Cepbl U UX CBOICTBA.
XHUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOJOpO/I: CTPOCHHE MOJIEKYIbI, (PU3NYecKre U XUMUYECKHUE CBOWCTBA, Moay4yeHue u 3Hadenue. CepoBogopoaHas kucnota. Cynbpuabl u
ux 3HaueHue. JIroMuHOGOpHI.

Oxcun cepri(IV), cepaucras kucnota, cyabhuThel. KauecTBeHHas peakiius Ha CyIb(PUT-HOH.

Oxkcup cepri(VI), cepnast kucnota, cynbdarsl. Kpucranmoruaparsl.

CepHast KHMCIOTa KakK CHJIBbHBIM 3nekTponuT. CBoOHCTBa pa30aBIIEHHON CEepHOM KHCIOTHI KaK TUIWYHOW KHCIOTHI: B3aHMOJEHCTBHE C
MeTaJUlaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMH, OCHOBAaHUSAMU U aM(pOTEPHBIMU THUAPOKCHAaMH, colsiMu. KadecTBeHHast peaknus Ha Cyib(ar-
HOH.

OO0mas xapakTEepUCTHKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aroMa M MOJIKyJbl. DPU3NYEeCKHEe W XHWMHYECKHE CBOWCTBA M
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0 OUOIOTHYECKAs POIb.
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AMMHUaK, CTpoeHHE MOJEKYJbl U (pu3mdeckue cBoiicTBa. AMMHauHas BOJA, HAIIATBIPHBIN COUPT, TUApPAT aMMUaka. JJOHOpHO-aKIEeNnTOPHBIN
MeXaHu3M 00pa30BaHUs CBS3M B KaTHOHE aMMOHHMA. BoccraHoBHTENbHBIE CBOMcTBa ammuaka. Coillm aMMOHUS M MX HpuMeHeHue. KauecTBenHas
peaxius Ha KaTHOH aMMOHHSI.

Oxcuipl a30Ta: HECOJIe00pa3yIOIIKe U KUCIOTHBIE. A30THCTasi KUCIIOTa M HUTPUTHL. A30THAs KUCIIOTa, €€ MOTy4YeHue u cBoiictBa. Hutparsl.

docdop, ctpoenue aroma u autotponus. Pochuasr. Pochun. Oxcuna dochopa(V) u pocdopnas (oprodochopnas) kuciaora. DocdaTsl.

OOmas xapakTepucTtuka 371eMeHTOB [VA-rpymnmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, IPOCTBHIX BEIECTB U COECJUHEHUH B 3aBUCHMOCTH OT
MOJIOKEHUS 3JIEMEHTOB B IEPHUOJUYECKON cucteme. Yriepold. AoTpomnHble Moaudukanuu: anmas, rpadut. AmopdHBIM yriepoa: caxa,
aKTUBUPOBAHHBINA yrojib. AZcopOrus. XuMHUECKUE CBOMCTBa yriiepoaa. Kokcoxmummuyeckoe mMpou3BOACTBO U €ro nmpoaykuus. KapOumbr.

Oxcun yranepona(Il): ctpoenme monekynbl, moixydenue u coictBa. Oxcun yriepona(IV): crpoeHune MoeKylnbl, MOJyY€HHE M CBOICTBA.
VYronpHas kucnora. Coiau yroibHOW KUCIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHruecKas 1 MUIIeBas Coa.

Opranuyeckasi XuMus. YTJI€BOJOPO/IbIL.

MeraH, 5TaH W TPONAH Kak MpeaelbHbIe (HACHIINICHHBIC) YIJIEBOJOPOABbl. ODTHUJICH W alleTWIEH Kak HemnpeleibHble (HEHACHIIICHHBIC)
yraeBoopoabl. CTpykTypHbIe (popmysbl BeriecTB. ['opeHue yriaeBo1opoaos. Peakuuu aeruapupoBanusi NpeAeabHBIX YIIIEBOIOPOIO0B.

CrupTbl. DTUIOBBIN CHUPT, €r0 MOJyYEHUE, IPUMEHEHUE U (PU3NO0JIOTHUEcKoe AelicTBUE. TpEXaTOMHBIN CIUPT ITUMUEPUH. YKCYCHAsl KUCIIOTa KaK
MIPEICTaBUTENb KApOOHOBBIX KHUCIIOT.

Kpemuuii: crpoenue atoMa U HaxoxJaeHue B npupoae. Cunnnuasl u cunad. CeoiictBa kpemuus. Okeup kpemuus(1V). KpemnueBas kucinora u eé
COJIH.

[IpousBoacTBO cTekia U 1ieMenTa. [IpoayKius CUIMKAaTHON TPOMBIIINIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, ¢apdop, dasHc. OnTudeckoe
BOJIOKHO.

Hewmerannel B mpupone. @pakuuoHHas NEpEeroHKa >KUJKOIO BO3JyXa KaK CHOCOO MOJYy4eHMsI KUCIOpoja, a3oTa U aproHa. llomydenwue
docdopa, kpeMHUS, XJI0pa, HOJ1A. DIEKTPOJIU3 PACTBOPOB.

[lonyuyeHue cepHOM KHMCIOTBHI: CBIPbE, XUMU3M, TEXHOJIOTMUYECKas CXE€Ma, METOJ KMIISILEro CJIOsi, MPUHIMIBI TEMJI000MEHa, MPOTUBOTOKA U
nupkysanuu. Oneym. IIpon3BoacTBO aMMHaKka: CbIpbE, XMMHU3M, TEXHOJOTMYECKas CXeMa.

JdemMoHcTpanuu
Konnekuust HeMeTauos.
Monenu KpUCTaUINYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €70 PAOOTHI.
I'openue HeMeTamI0B — MPOCTHIX BELIECTB: cephl, hochopa, IpeBECHOro yIiIsl.
OO6pa31bl TaJOreHOB — MPOCTHIX BEIIECTB.
B3aumopeiicTBue rajJoreHoB ¢ METalIIaMH.
BriTecHenue xsopa 6poMoM WM HOJa U3 paCTBOPOB UX COJIEH.



Komnexknus npupoaHbIX COEIUHEHUH XI10pa.

B3aumozeiicTBue cepsl ¢ METaUIaMH.

I"'openue cepbl B KHCIOPOJE.

Komnexkuust cynbGuAHBIX pya.

KavecTBeHHast peakiyst Ha CyJib()UI-HOH.

O0ecuBeunBaHNE OKPALIEHHBIX TKAHEN CEPHUCTBIM T'a30M.

B3anmonencTere KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.

OO0yrianmBaHue OpPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CoctaB BO3ayxan.

Buneodparmentst u cnaiiapl «lItuusu 6azaps.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Paznoxxenune 6uxpomara aMMOHMSL.

B3aumoneiicTBue KOHIIEHTPUPOBAHHONW a30THOW KHCIIOTHI C MEJBIO.

I'openune u€pnoro nopoxa.

Pa3noxxeHne HuTpara Kajaus U rOpeHUe B HEM JPEBECHOTO YrOJIbKa.

O0pa3ibl TpUpPOIHBIX coequHeHH (pocdopa.

['openue pocdopa Ha BO3Tyxe U B KUCIOPOJIE.

[Honyuenue 6enoro gochopa 1 uCbITaHUE ETO CBONCTB.
Komnekuus «O06pa3ibl NpUpOIHBIX COEUHEHHUH yriaepoaay.

[Toptper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BELIECTB WM Ta30B aKTUBUPOBAHHBIM YTIIEM.
YeTpoicTBO MPOTUBOTA3A.

Mopnenu MOJIeKys MeTaHa, ATaHa, ITUJIEHA U alleTUJIeHA.

BsaumopeiicTBue 3TuieHa ¢ OpoMHON BOIOM M paCTBOPOM I€pMaHraHaTa Kajusl.
OO01re XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CITUPTHI.

Komnekmus «O0pa3isl IpUPOAHBIX COEAUHEHUH KPEMHUSD.

Komiekuust crekiia, KEpaMUKH, IEMEHTA U U3/I€TUI U3 HUX.
Komtekuus npoaykiuuy CUIMKAaTHOM IPOMBIIIIEHHOCTH.
Buneodparmentst u cnaiiap! «I [pou3BOJICTBO CTEKIIA M LIEMEHTay.
Komnexnusa «lIpupoaHsie coeAMHEHUST HEMETAIIOBY.
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Buneogparments! u cnaiiabl «@pakiMoHHas IEPETOHKA KHUJIKOTO BO3IyXay.

Buneogparmentst u cnaiiasl «lloixydeHne Bogopoa, KUCIOPOAa U FaJIor€HOB AIEKTPOIUTUIECKUM CIIOCOOOM».

e Mogenu annaparos AJs IPOU3BOICTBA CEPHON KHUCIIOTHI.

e Mogenb KUISIEro CIIOos.

e Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

e Buneodparments! u cnaisl «I[Ipon3BoACTBO CEPHOM KUCIOTHY.

e Buneodparments! u cnaiiasl «I[Ipou3BoacTBO aMMuaKa.

o Komnekuus «CoIpb€ 151 TOTYUEHUS] CEPHOU KUCIOTBIY.
JlaGopaTopHbie ONBITHI

* PacriozHaBaHue rajOreHu1-HOHOB.

» KauecTBeHHBIE peakny Ha CyIb(aT-HOHBI.

» KauecTBeHHas peakuysi Ha KATHOH aMMOHMUS.

* XMMHYECKHE CBOMCTBA A30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

*KauectBenHble peakuuu Ha pocdar-uoH.

* [IonydyeHne u CBOKCTBA YrOJbHON KHCIIOTHI.

» KauecTBeHHast peakiiys Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro ra3a 4epes3 pacTBop CUIMKATa HATPUS.
IIpakTnyeckune padoTsl

2./3yueHnie CBOMCTB COISTHOM KHCIIOTHI.

3.M3y4eHne cBOMCTB CEPHOI KUCIIOTHI.

4. [lonydyeHre aMMuaKa U U3y4e€HUE ero CBONCTB.

5. Ilonydenue yraekucnoro rasa. KayectBeHHas peakiys Ha KapOOHAT-HOHBI.

MeTtajibl 1 MX coeAMHeHus. 174

[TonoxxeHne MeTalIoB B MEPUOJUYECKON cHUCTEME XUMHUYecKuX anemMeHTOB J[. I. MenneneeBa, CTpOeHHME aTOMOB M KPUCTAIJIOB METAJLIOB.
Meramnueckas CBsi3b U MeTaJUIMUECKasi KpUcTajnyeckas pemeérka. Gusznyueckne cBOMCTBAa METANIIIOB: 3JIEKTPO- U TEIIONPOBOJIHOCTh, OTPaXKa0IAs
CHOCOOHOCTb, MIACTUYHOCTh. YEPHBIE U LIBETHHIEMETAJLIBI.

MeTtanabsl Kak BOCCTAHOBHUTENU. DJICKTPOXMMHUECKUN Psii HAMpsDKeHUH. B3anMopelicTBUe METalioB ¢ HeMeTallaMHU, OKCHJIAMH, KHUCJIOTaMH,
COJIAMH. AJTFOMUHOTEPMHSL.

OO6miass xapaktepucTuka 31eMeHTOB |A-rpynmbl. OKCHABI M TUAPOKCHUABI MIETOYHBIX METAIJIOB, WX TOJYy4YeHHE, CBOMCTBA, MPUMEHEHHE.
B’c’DKHGfIH.II/I@ COJIM IICJIOYHBIX METAIJIOB, UX 3HAYCHUC B npnpo;le " )KU3HHU YCJIOBCKA.
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OOmass xapaktepuctuka 371eMeHTOB |IA-rpynnbl. OKCuabl W THUAPOKCHIBI ILEIOYHO3EMENbHBIX METAJUIOB, UX IOJY4YEHHE, CBOMCTBa H
npuMeHeHne. BakHeilue conM IMeI0YHO3eMENbHBIX METAIJIOB, MX 3HAUYE€HHE B IMPHPOJE M KHU3HU uenoBeka. KapOoHaTbl M rumpokapOOHATHI
KaJIbLUS.

BpemenHnas u mocrostHHas )kE€cTKOCTh BOJIbl. CriocoObl ycTpaHeHus: BpeMeHHOH jkECTKoCcTH. CrocO0b! YCTpaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHus amOMUHMS B IpUpoje. XUMHUYECKHe CBOMCTBA altoMHUHUSA. OCOOEHHOCTH OKCHAA M THAPOKCHIA AJIOMUHUS KaK aM(pOTEpHBIX
coenHeHUH. Baxxuelnme conu amoMuHus (XJI0pUa, Cyiabdar).

OcobeHHocTH cTpoeHHs aroMa skenesa. JKene3o B npupone. Baxuelmme pynsl xenesa. [lonyuenue yyryna u cranu. OKCHIbl U TUAPOKCH]IBI
xene3a(ll) u (I1II). Conu xene3a(Il) u (III). OOHapykeHne KaTHOHOB XkeJle3a B pacTBOpe. 3HAUEHUE COETMHEHUI JKenesa.

Koppo3sus razosas (XMMu4eckas) U 3JIEKTpPOXUMHUYECKasi. 3allluTa METauIoB OT Koppo3uu.Metamisl B npupojie. [lonstue o meramnypruu. YépHas
U UBeTHas Metaunyprus. [lupomeramnyprus, TUAPOMETAIUTYprus, 3JekTpomeramtyprus. JlomeHnsiii mpomecc. IlepepaboTka uyyryHa B cTaib.
DNEeKTPOINU3 pacIIaBoB.

JdeMoHcTpauuu
BsaumoneiicTBue HaTpus, JIUTUA U KaJIBLIHS C BOJOM.
["'openue HaTpus, MarHus U XkeJe3a B KUCIOPOJIE.
Bcenbiika TepMUTHON CMeECH.
B3aumoneiicTBue cMecH MOPOIIKOB CEPBI U JKEJIe3a, IIUHKA U CEPBI.
B3aumoneincTBue amoMUHNS ¢ KACIOTaMU, 1EN0YaMH U BOJOM.
B3aumoneicTBue xene3a 1 MEIU C XJIOPOM.
B3aunmoneiicTBre Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
Oxkpacka I1aMeH! COeTUHEHUSIMU 11IE€JI0YHBIX METAJIOB.
Oxkpacka I1aMeH! COETUHEHUSIMU 111€JI0YHO3EMEIbHBIX METAJLIOB.
lNamenue n3Bectn BOIOM.
[Tonyuenne xKECTKON BOABI B3aUMOJIECHCTBUEM YITIEKHCIIOTO T'a3a C U3BECTKOBOM BOJIOM.
YcTpaneHne BpeMEHHOH KECTKOCTH KUMSTUEHUEM U 100aBIIEHUEM COJIbI.
YcTpaHeHne MOCTOSHHOM JKECTKOCTH 100aBICHUEM COJIBI.
WoHUTHI 1 IPUHIKIT X ASHCTBUS (BUACOPPATrMEHT).
Komiekuys npupoaHbIX COEINHEHUHN aIFOMUHHUS.
Buneopparments! u cnaiiapl «OKCHI ATIOMUHUS U €70 MOAU(DUKALIAN.
[Tomyuenne ampoTepHOro rUIPOKCUIA ATIOMUHUS U UCCIIEOBAaHUE €T0 CBONCTB.
Komnexkuus «XumMudeckre HCTOUHUKH TOKa.
Pe3ynprarhl JIMTEIRHOTO SKCIIEPUMEHTA IO U3YYEHHUIO KOPPO3HUH CTAJIBHBIX U3/EIINNA B 3aBUCHMOCTH OT YCJIIOBHM MPOLECCOB.
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e Boccranosnenue meau 3 okcuna meau(Il) Bogopomom.

e Bugneodparments! u cnaiinbl «[Ipon3BoaCTBO YyryHa U CTalN».
e Buneodparments! u ciaiinsl «M3nenus U3 4yryHa u CTaiam.
e Buneodparments! u ciaiinbl «[Ipou3BoaCTBO aTIOMUHUSY.
JlaGopaTropHbie ONBITHI

* B3anmopeiicTBue xene3a ¢ pactBopoMm cyibparta meau(lIl).
[ToryyeHne N3BECTKOBOM BOJBI U OTBITHI C HEH.

* [Tonyuenue ruapokcuaos xeneza(ll) u (11).

*KauecTBeHHbIE peakiiy Ha KATHOHBI JKee3a.

IIpakTuyeckne padoThl

6. XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

7. PemieHre 3KCIIEpUMEHTAIBHBIX 33724 10 TeMe «MeTauib».

XHMUA ¥ OKpY:KaLIas cpeaa. 24

Crpoenne 3emnn: SApo, MaHTH, 3eMHas Kopa, JuTocdepa, ruapocdepa, armochepa. Xumuueckuid coctas 3emitn. 1'opHble Topoasl. MUHEpAbL.
Pynel. Ocanounsie ropusle nopoasl. [lonesnslie uckonaemsle.

HcToyHMKM XUMHYECKOrO 3arpsi3HEHUs OKpyXkaromied cpeabl. [7oOanbHbIE HKOJOrMYEcCKHe MpoOJeMbl YeJOBEYeCTBA: HapyLICHHE
OMOT€OXUMHUECKUX KPYrOBOPOTOB XMMHUECKMX 3JI€MEHTOB, MOTEIUIEHUE KJIMMaTa, KUCIOTHbIe AOXIU U Ap. O30HOBBIE ABIPHL. MexXIyHapoaHOE
COTPYJHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOLIEH CPebl OT XUMUYECKOT0 3arpsi3HEHUS. «3eIEHast XUMUS».

JdemoHcTpanuu

e Bugneodparmentsl u cnaitnpl «CtpoeHue 3eMiau 1 €€ XUMHUUECKUH COCTaB.

Konnekuust MUHEpaIOB ¥ TOPHBIX TIOPOI.
Komnexuus «Pynsl MeTamiosy.
Buneopparments! u cnaiiabl «l 106agbHbIE 9KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
BuneodparmeHTs! 1 craiiibl O CTENEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.
JlabopaTopHbIe ONbITHI
*/13y4yenue rpanura.
*/I3yueHne MapKMpOBOK Pa3INYHbIX BUJIOB IIPOMBILIUIEHHBIX U IIPOAOBOJIBCTBEHHBIX TOBAPOB.
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O000meHnne 3HAHNH N0 XUMHHU KyP€a OCHOBHOM IIKOJIbI.
HoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY JK3aMeHYy. 64
CrpoeHne atomMa B COOTBETCTBUH C IIOJIOKEHUEM XMMHUYECKOIO JJIEMEHTAa B MEPUOANYECKON cucTeMe. CTpOCHHE BEIECTBA: XUMHUYECKas CBA3b

U KpUCTAJNIMYECKasl pelIéTka. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU IIPOCTHIX BEIIECTB (METAJIOB, HEMETAIIJIOB, OJArOPOAHBIX TA30B) OT
II0JIO’KEHHUS YJIEMEHTOB B IIEPUOIUYECKOM cucTeMe. THITOIOrHs HEeOpraHM4eCKUX BEIIECTB, Pa3elIeHue UX Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipu3Haky 1 ycaoBUs NPOTEKAHUS XUMUUYECKUX peakUuid. TUIOI0rus XuMUYECKUX peakluii 10 pa3IMYHbIM Npu3HaKaM. Peakiiuu HOHHOro oOMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB. XapaKTEpPHbIE XHMHUYECKHE CBOMCTBA COJEOOPA3yIOIIMX OKCHAOB, T'MJIPOKCHIIOB (OCHOBaHHI,
KHCIIOPOACOAEPKAILUX KHCJIOT " amM(OTepHBIX THJIPOKCHUIOB), COJIEH.
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TemaTHuyeckoe NIIAHNPOBAHUE
9 kJacc

Ha3Banue Tembl (pa3jaesna)

Koaun4yecTBO 4acoB Ha
u3ydyeHue

XapaKkTepuCTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH y4yaluxcs (Ha
YPOBHE YueOHBIX J1eiicTBHI)

00001meHne 3HAHUH 0 KYpcey 8 kiacca. XuMuveckue peakiuum. 74

1.

Knaccudukanus HeopraHuueckux
BEILIECTB U UX HOMEHKJIATYpa.

Xapakmepuzoéamv OKCUABI, TUAPOKCHIBI (OCHOBAaHUS, aM(OTEPHBIC
THJIPOKCUBI, KHCIOPOACOACPKAIINE KHUCIOTH) W COJNH MO IUIaHY:
COCTaB, CIOCOOBI 00pa30BaHUsl Ha3BaHMiA, XapaKTEpHBbIC CBOWCTBA W
MOJTyYCHHUE.

Knaccugpuyuposamv oxcupl, THIPOKCU LI (OCHOBaHUS, aM(pOTEPHBIC
THIPOKCHJIBI, KACIOPOJICOICPKAIINE KUCIOTHI) B COJH MO Pa3InIHBIM
MIPU3HAKAM.

Ymems moaTBepkAaTh XapaKTEPUCTHKY OTIEIBbHBIX IMpEACTaBUTEICH
KJIACCOB HEOPTaHUYECKUX BEIIECTB ypPaBHEHUSMHU COOTBETCTBYIOIIMX
peaKuuid.

Packpvieamsb TEHETUYECKYIO CBSI3b MEXKY KJIACCaMU HEOPraHUYECKUX
COE€TUHEHUN

Knaccudukanmss XuMUuecKuX peakiuii
10 Pa3JIMYHbIM IPU3HAKAM.

ObvscHaAmb TIOHATUS «XUMHUUYECKAsl PEAKIUs», «PEaKIMU COCTUHEHHUS,
«PEaKLUU PA3NIOKECHUS», «PEAKIIUU OOMEHA», «PEaKlUu 3aMEUICHHUS,
«peakuuu HEUTpaIu3aumn, «OK30TEpMHUYECKHE peaxkuum»,

OHAOTCPMHUYCCKUEC PCAKIITUN), ((06paTI/IMI)Ie pCaKkuun, <<H€06paTI/IMHe
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pcakuuun, «OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC pCakuum»,
«TOMOI'CHHBIC pCaKIIUN», «I'CTCPOIrCHHBLIC PCAKIIHNN», KKATAJIUTUYCCKHUC
p€akuuun», «HCEKATAJIUTHUYCCKHUC PEaKum», «TETIOBOM B(bq)CKT
XHUMHYSCKOHN peaKkuun».

K/zaccuqbuuupoeamb XHUMHWYCCKUEC pcakuuu o PasiInIHbIM
OCHOBAHUIM.

Onpe()eﬂﬂmb OKHUCIIUTCIIb 1 BOCCTAHOBHUTCIIb, IIPOUCCChI OKUCIICHUS U
BOCCTAHOBJICHU .

Habniooams 1 onucvieams peakii MEXIy BEIIECTBAMHU C MOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA XUMHUHI

[TonsiTHE O CKOPOCTH XUMHYECKHX
peakuunii Karanus.

ObvscHamb, 4TO TAKOE «CKOPOCTh XUMUYECKOH PEaKIHm».
Apeymenmuposams BEIOOp €IUHUIL] U3MEpeHUs VP.

Ycemanasnueams pUYUHHO-CIEICTBEHHBIE CBSI3U BIUSHUS Pa3IHYHBIX
(hakTOpOB HA CKOPOCTh XUMUYECKHX PEAKITHIA.

Habnrwoams n onucvisames peakud MEXIY BEIIECTBAMHU C TTOMOIIBIO
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUN

1Ipo6oOums ONBITHI, OATBEPHKAAIOLINE 3aBUCUMOCTh CKOPOCTH
XMUMHUYECKOH peakIy OT Pa3InYHbIX (aKTOPOB

[ToBTopenne u 0000IIEHHE TIO TEMe
«XUMUYECKUE PEAKIIHI.
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Kontponbaas pabora Nel mo Teme
«XUMHYECKHUE PEAKLIUM.

[IpuMeHsIOT Ha MpaKkTUKE paHee U3YUYEeHHBII MaTepuall, padoTtas mo
rpynmnam ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CJI0)KHOCTH, BBIIIOJIHSAIOT
KOHTPOJbHYIO paboTy.

XuMuYeCKHe peakiiui B pactBopax. 11y

8.

BHCKTpOHI/ITI/I‘IeCKaH Jucconuanus.

Xapakmepwoeamb MOHATUA  «QJICKTPOJUTHUYCCKAA OUucCcoLaltusi»,
QJICKTPOJIUTLID», «HEIJICKTPOJIUTLD.

Yemanasnusamo IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY HpHpO,Z[Oﬁ
QJICKTPOJIMTA U CTCIICHBIO €0 JUCCOLUALINH.

Ycemanasnueams TpUYMHHO-CIIEICTBEHHBIE CBS3U MEXIY THIIOM
XUMUYECKOHN CBS3U B AJICKTPOJIUTE U MEXAHU3MOM €0 JTUCCOIHAIIIU

OcCHOBHEBIE ITOJIOKCHU A TCOpUU
BHGKTpOHHTH‘IGCKOﬁ JUCCOIIHMAIN.

Xapakmepuzoeamv TIOHATUS «CTENEHb TUCCOIMAIIMNY», «CHJIbHbBIC
ANEKTPOJIUTBIY, «CHA0ble JIEKTPONUTHD), «KATHOHBDY, «AHHOHBIY,
«KUCJOTBI»,  «OCHOBaHUS», «conm». Cocmasnsims  ypaBHEHUS
3JIEKTPOJTUTUYECKON AUCCOIMALIMMN KUCIIOT, OCHOBAHHUI U COJIEH.
Unmocmpuposams ~ mipuMepaMu  OCHOBHBIE  TIOJIOKEHUSI ~ TEOPUU
3IEKTPOJIUTUYECKON JUCCOLMALINH.

Pa3znuyams KOMIIOHEHTBI 10KA3aTENbCTB (TE3UCOB, apTYMEHTOB U
(OpMBI T0KA3aTENIHLCTBA)

11.

XUMHUYECKHE CBOICTBAa KHUCJIOT Kak
3JIEKTPOJIUTOB.

Xapaxkmepuzosamv 00IINE€ XUMHYECKHUE CBOMCTBA KHUCJIOT C TO3WIUN
TEOPHH IIEKTPOTUTHUECKON TUCCOIUAITUH.

Cocmasnamo MOJICKYJISIPHBIC, TIIOJIHBIC U COKpaIJ_[éHHBIe HMOHHBIC




50

YPaBHEHUS PEAKLUI C yUaCTUEM KHUCIIOT.

Apeymenmupoéams BO3MOKHOCTb IIPOTEKAaHUs PEAKLMH C ydacTUEM
KHCIIOT Ha OCHOBE TpaBuiia beprose u psijga akTUBHOCTH METAILJIOB.
1Iposooums OMBITHI, OATBEPKIAOLINE XUMUYECKUE CBOMCTBA KUCIOT,
C cOOJIOIEHNEM TTPABHIT TEXHUKH O€30MaCHOCTH.

Habnwooams u onuceiéams peakiiy ¢ y9aCTHEM KHCIOT C TOMOIIBIO

pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU

12. | XuMHYEeCcKHe CBOMCTBA OCHOBAHMI Kak Cocmaesnams MOIEKYJISIpHbIE, TOJHBIE U COKpAIIEHHBIE HWOHHBIE
AJIEKTPOJIUTOB. o N

ypaBHEHUS PEAKIUi C y9aCTUEM OCHOBAHUM.
Apeymenmuposams BO3MOXXHOCTb TPOTEKAHUSI PEAKIUNA C YydacTHEM
OCHOBaHHWI Ha OCHOBE INpaBuiia beproie.
1Ipogooumsb  OMBITH, TOATBEPXKAAOIINE XHUMHUYECKHE CBOICTBa
OCHOBaHUH, C COOJTIOZICHUEM TIPABUJI TEXHUKHU O€30TTaCHOCTH.
Habniooams v onucviéams peakiiuu ¢ y9acTUEM KHCIIOT C TIOMOIIIbIO
PYCCKOTO (POHOTO) SI3bIKA U S3BIKA XUMHUHI

13. | XuMnuyecke CBOWCTBA COJIEH Kak Xapaxmepuzoeams 001IMEe XUMHYECKHE CBOWCTBA COJIEH C TMO3UIUN

QJICKTPOJIUTOB.

TEOPHUH IEKTPOIUTUUECKONU TUCCOIUAIUY.

Cocmasnsams MOJEKYISIpHbIE, TOJHBIE W COKpAll€HHbIE HOHHBIE
YpPaBHEHUA PEaKIUN C yHaCTUEM COJIEH.

Apeymenmupoeams BO3MOXKHOCTb NPOTEKAaHUS peaKUuil C ydacTueM
coJiell Ha ocHoBe npasuiia bepromne.

Hpoeodumb OIBITHI, MOATBCPKAAOIIUC XUMHUYCCKHUEC CBOMCTBa CO.IIGIZ, C
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COOJTFOICHHEM TTPABUJI TEXHUKHU 0€30MTaCHOCTH.

Habniooams v onucviéams peakliuy ¢ y4aCTUEM COJIEH C IOMOILBIO
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUHI

14-
15.

I'mpponus cosent.

Ycemanasnueams 3aBUCUMOCTH M@Ky COCTAaBOM COJIM M XapaKTepoM eé
THAPOIIN3A.
Ananuzuposams cpeny pacTBOpa COJIM C IIOMOIBIO HHIUKATOPOB.

1Ipocro3uposamsb TUTI TUIPOJIN3A COJIM HA OCHOBE aHaln3a €€ (hopMyIibl

16.

IIpakTnueckas padora Nel. Pemenue
HKCHEPUMEHTAIbHBIX 3aJad [0 TeMe
«DJIEKTPOIUTUYECKAS TUCCOLIMALINS

Ymemo oOpatarbcs c 1ab0paToOpHBIM o0opynoBaHueM
Y HarpeBaTeIIbHBIMH MPUOOPAMH B COOTBETCTBHH C TIPABHIIAMH TECXHUKH
0€30MacCHOCTH.

Habarwooams cBONCTBA DJIEKTPOIUTOB.

Habnrwoams w onucvleams peaklMd C y4acTUEM DJIEKTPOJIHMTOB C
MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) s3bIKA M S3BIKA
XUMHUH.

Dopmynuposamp BbIBOABI 110 PE3yJIbTaTaM IPOBEAEHHOTO
JKCIIEPUMEHTA

17.

[ToBTOpenne u 0000IIEHHE TIO TEMe
«XUMHUYECKUE PEAKIINH B PACTBOPAX)»

1Ipo6ooumps OLIeHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU TEMBI.
Koppexmupoeamb cBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM
pE3yIbTATOM.

Tonyuams XuMHU4YeCcKyt0 HHPOPMAIMK U3 PA3TUUYHBIX HCTOUYHUKOB.

IIpeocmasnams UHGOPMALIHIO TIO TEME «XUMUYECKHE PEAKIIUU B
pacTBopax» B BHJIE TAOJIHUIL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMeHeHneM cpeacts KT

18.

KontponbHass pabora Ne2 mo Teme

[TpuMeHSIOT Ha IPAaKTUKE paHee W3YYEeHHBIH MaTepual, paboTas 1o




52

«XUMHYECKHUE p€aKkuuu B paCTBOpax»

rpyIIaM C 33J]aHUSIMH PA3HOTO YPOBHS CII0KHOCTH, BBIITOIHSIOT
KOHTPOJBHYIO padoTy.

HemeTaaabl M UX coeAUHEHN. 2549

19. | OGmias xapakTepuCcTUKa HEMETAILIOB. ObvscHAmMb, 9TO TAKOS HEMETAJLIBI.
Xapaxmepuzoéamb XUMHYECKHE DIIEMEHTBl — HEMETaJIbl U CTPOCHHE,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB — HEMETAJIJIOB.
Obvscuamb 3aBUCUMOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB (MK
npeocKkaszviéams CBOICTBA) 3JIEMEHTOB-HEMETANIOB OT MX IOJOXKEHUS B
NIEPUOJNYECKON CUCTEME XUMHUUYeCKUX 3eMeHToB [I. 1. Menneneesa.
Ycmanasenueamb NPUUYMHHO-CIEACTBEHHBIE CBS3UM MEXKIY CTPOCHHMEM aTOMa,
XUMUYECKON CBA3BIO, TUIIOM KPUCTAUIMYECKOW PEIIETKH HEMeTala M €ro
COCIMHCHUN H(PU3NYECKUMH CBOMCTBAMHM JAaHHOTO HEMeTalyla U  €ro
COCIMHECHUM.
/Jloka3b16amb0OTHOCUTEIBHOCTD MOHATHH «METAJII» U «HEMETaJD)

20. | O6mas XxapakTepUCTHKa 3IIEMEHTOB Xapakmepusoéams  cTpoeHHe, (U3MUECKHME U XHMMHUYECKHE CBOMCTBA,

VIIA- rpynnsl - rajnoreHos.

MOJly4YeHHe M MPUMEHEHHE TaJlOreHOB B IUIaHE OOLIero, OCOOEHHOro H
€IMHUYHOTO.
Ycmanasnueams TpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXYy CTPOCHHEM aTOMa,
XUMHUYECKOH CBS3bIO, TUIIOM KPUCTANINYECKON PEIIETKU Y TajlOreHOB U
(GU3NYECKUMHU 1 XUMUYECKUMH CBOMCTBAMH 3TUX BEIIECTB

21. | CoenvHeHUs TaJOTEHOB. Xapaxmepuzoéams ¢ WCIOJNB30BAaHUEM PYCCKOrO (pOJHOIO) SI3bIKAa M SI3bIKa

XHUMHUHU COCTaB, (1)I/I3I/I‘-ICCKI/IC n  XUMHYCCKHC CBOﬁCTBa, MOJIY4CHUC U

IIPUMCEHCHUC CoeHHHeHI/Iﬁ raJJOr€¢HOB.
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Has3zvi6ams coennHeHNs TaIOTEHOB 110 (popMyIie U cocmasnsims GOPMYIIBI IO UX
Ha3BaHUIO.

Yemanaenueames IpUYUHHO-CIICICTBEHHBIC CBSI3U MEKAY XMMHYECKOW CBS3BIO
U TUNOM KPUCTAUIMYECKOH pEImIeTKH B COCIMHEHUSX TaJlOreHOB M|
(U3NYECKUMHU ¥ XUMUYECKIMH CBOMCTBAMH 3THX BEILIECTB.

Ilposooumys, mabawoame W  onucvbleamb XUMHYECKUN SKCIEPUMEHT 110
pacro3HaBaHHIO TaJOreHUI-MOHOB C  COONIOJCHHWEM TPaBWI  TEXHUKH
0€30I1aCHOCTH.

Buvinonnams pacd€rel o XuMudeckuM GopMyliaM U YpaBHEHHSIM PEaKIIUid,
MIPOTEKAIOIIMX C YYaCTUEM COEAMHEHHUH raJIor€HOB

22,

IIpakTuyeckass  pabdora Ne 2.
N3yuenue CBOMCTB COJISIHOM KUCIIOTHI.

dopmupoBaHue MO3HABATEILHOTO HHTEpeca U MOTUBOB. DopmupoBaHue
CIIOCOOHOCTH YJaIIuXCsl K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHHIO U TTO3HAHUIO

PaGortare ¢ nmaGoparopHbIM 000pYIOBaHHE W HArpeBaTeIbHBIMU TPUOOpaMU B
COOTBETCTBUU C npaBuiiamu Th.

BrimonusaTe mpocTteiiime npuemsl oOpalieHus ¢ 1a00paTopHbIM 000pyI0BaHUEM:
cobupaTh TpuOOp ISl MONYYEHUS Ta30B, MPOBEPATh €ro Ha TepMETHYHOCTh U
WCTIOJIH30BATh JIJIS TTOJTYUEHUS BOJOPOAA

Pecynamusnvle: naaHupPyOT Y4eOHYIO 1€IT€TbHOCTD, OLICHUBAIOT
MIPABWIBHOCTH BBIITOJIHCHUS YIEeOHBIX JICHCTBUH.

Ilo3nasamenvHule: BOCOPUHUMAIOT HH(OOPMAILIUIO BHU3YyalIbHO, HAOT
OTIpe/IeTICHUS TIOHATHSM, CPABHUBAIOT U TPYIITHPYIOT OOBEKTHI, HAXOISIT
3aKOHOMEPHOCTH.

Kommynuxamusnwvle: opOPMISIFOT CBOU MBICITH B IIHCBMEHHOH (opMme;
OTMHCHIBAIOT XUMHUUYECKUN IKCIIEPUMEHT, COCTABIISIFOT OTYET IO pe3yJbTataM
paboTHI.

23.

OOmrast xapakTepucTuka 3yeMeHToB VI
— Ipynnsl - XajubKkoreHon. Cepa.

/Jlasamwb 001110 XapaKTEepUCTUKyaTOMaM, IPOCTHIM BEIIECTBAM M COECIUHEHUSIM
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XaJIbKOT€HOB B 3aBUCHUMOCTH OT UX ITOJIOKEHUS B IEPUOJUYECKON CUCTEME.
Xapaxkmepuzoéamv CTpOEHHE, AIOTPONHIO, (DHU3HMUECKHE M XUMHUYECKHE
CBOMCTBA, OJIy4YEHUE U IPUMEHEHHUE CEPBI.

Yemanasenueams TPUUMHHO-CIENCTBEHHBIE CBSI3U MEXAY CTPOECHHEM aToMa,
XMMHYECKOM CBS3bIO, THUIOM KPUCTAIUIMYECKOW PEETKUH Ccepbl U €€
(U3HYECKUMHU U XUMUYECKUMU CBOMCTBAMH.

Buinonnams pacuéTel Mo XUMHYECKHM (OpMYylIaM U YpPaBHEHHSIM peakiui,
MIPOTEKAIOIIUX C YYACTUEM CEPBI.

IIposooumy, Habarw0ams U OnUCLIBAMb XUMUYECKUN SKCIIEPUMEHT 10 TOPEHUIO
Cepbl Ha BO3JIyXE U B KUCJIOPOJIEC C COOIIOICHUEM MPABUIT TEXHUKHU
0€30MacHOCTH

24,

CepoBoI0poOI ¥ CYITb(UIBL.

Xapakmepuzoeams € HCIOJIB30BAaHUEM PYCCKOIO (pOJIHOTrO) si3blKa U S3bIKa
XUMHU COCTaB, (HU3UYECKHE U XHUMHUYECKHE CBOWCTBA, IMOJIyY€HUE W
MIPUMEHEHHUE COETMHEHUH Cephl B CTENIEHU OKUCTICHUS —2.

Hazvieams coenuHeHus cepbl B CTENEHW OKHCIEHUS —2 1o (opmyne u
cocmasnsims GOPMYIIBI IO UX HAa3BAHUIO.

Cocmasnamo MOJIEKYJISIDHBIE M HMOHHBIE  ypaBHEHHs  peaklui,
XapaKTepU3yIollMe XHMUYECKHE CBOMCTBA COEJUHEHHM cepbl B CTENEHU
OKHCJICHUA —2.

Onucwvléams TPOLIECCH OKUCICHUS-BOCCTAaHOBIICHUS, onpedeiams OKUCITUTEb 1
BOCCTAHOBUTEIIb U COCMAGIAMb HIIEKTPOHHBIN OaJaHC B PEAKIMAX C Y4aCTHEM

CCPhI B CTCIICHU OKHUCJICHHUA 2.
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Ycmanasnueams TpUIMHHO-CIIEICTBEHHBIE CBSI3H MEXY XUMUYECKOU CBS3BIO
Y THIIOM KPUCTAJUIMYECKOH PEIIETKN B COEIMHEHHSIX CepPhl M (PU3HMUECKUMH U
XUMHYECKHMH CBOMCTBAMH 3THX COCAVMHEHHN

25. | KuciopoaHele cOeIMHEHUS CEPBI. 3anucvieams GOpMyIIbI OKCUIIOB CEPBI, HA3bI6AMb UX, ONUCHIBAMb CBOMCTBA
Ha OCHOBE 3HAHUH O KUCJIOTHBIX OKCUAAX.
Xapakmepuzoeams ¢ UCIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA
XUMHH COCTaB, (pU3MUeCKHe U XMMHUYECKHUE CBOMCTBA CEPHOM KHUCIOTHI Kak
3JEKTPOJINTA.
Cocmaenams ~ MOJEKYJSIPHBIE WM HOHHBIE  ypaBHEHHMsS  PEaKLUW,
XapaKTEePU3YIOLIUX XUMUUECKUE CBOMCTBA CEPHON KUCIIOTHI.
Pacnosznasamsv cynbhaT-noHbI.
Xapaxmepuzoeams C HUCTONB30BAHHEM PYCCKOTO (POJHOTO) sS3bIKa U S3bIKA
XUMHH CBOMCTBA KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHI KaK OKUCIIATEIS.
Cocmasnams ~ ypaBHEHUSI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMA
METOIOM SJIEKTPOHHOTO OasnaHca.
Buinonname pacuéThl MO XUMHUYECKUM (QOpMyJiaM M YpPaBHEHUSIM DPEaKLUi,
IIPOTEKAIOIINX C YYaCTUEM CEPHOM KUCIIOTHI.
Habnwooams 1 onucviéams XAMHUYECKUH SKCIEPUMEHT

26. | IpakTHyeckas padora Ne3. Ymems obpamatbes ¢ 1a60paTOpHBIM 000pPYIOBAaHUEM U HarpeBaTeIbHBIMU

«M3ydyeHre CBOUCTB CEPHOU KUCIIOTBD.

mpudopaMu B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MIaCHOCTH.
Habnrwoamv cBOMCTBA SJIEKTPOTUTOB M MPOUCXOISAIIUX C HUMH SIBJICHHI.

Habnrwooams u onuceieamo p€akuuu € ydaCTHEM DJICKTPOJIUTOB C IMOMOIIBIO
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€CTECTBEHHOT0 (PYCCKOTO HJIU POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

@Dopmynuposamb BHIBOJIBI MO Pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA

217.

OOmast  xapakTepucTHKa
VA-rpynsl. A30T.

3JICMCHTOB

Jlasamb  0OOLIYI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM BEIIECTBAM U
COEIUHEHUAM 3JIeMeHTOB VA-Ipynmnbl B 3aBUCUMOCTU OT UX IIOJIOKEHUS B
MEePUONYECKON CHCTEME.

Xapaxmepuzoeams C HUCIOJNB30BAHUEM PYCCKOTO (POJHOTO) s3bIKa U SI3bIKA
XUMHW CTpOEHHE, (U3HyYecKrne W XHWMHUYECKHE CBOWCTBA, MOJNyYCHHE U
MIPUMEHEHHE a30Ta.

Has3zvieamv coenunenus azora no Gopmyie u cocmagiams HOPMYIIBI IO UX
Ha3BaHHUIO.

Ycemanasnuseams TpUYUHHO-CIEICTBEHHBIEC CBSI3U MEX/y CTPOCHHEM aToMa U
MOJIEKYJbl, BUIOM XHMHUYECKOM CBSI3M, THUIIOM KpPUCTAJNIMYECKOW pPEIIETKU
a3oTa U ero (U3NYeCKUMHU U XUMUYECKUMHU CBOMCTBAMHU.

Buvinonname pacd€rel o XuMudeckuM GopMyJiaM U ypaBHEHHSIM peaklinuid,
ITPOTEKAIOIINX C YYACTHEM a30Ta

28.

Awmmvuak. Conu aMMOHUS.

Xapakmepuzoeéams ¢ UCIOIB30BAaHUEM PYCCKOTO (POJHOrO) sI3bIKa M S3bIKA
XUMHH COCTaB, CTPOCHHUE MOJIEKYJIbl, (PM3MUECKHEe U XMMHUYECKHE CBOWCTBA,
MOJIy4€HUE U IPUMEHEHUE aMMHUaKa.

Ha3zvieamv conu aMMoHUA 110 GopMyNnaM U cocmasnams (POpPMYIBI 1O UX
HA3BAHUSIM.

3anucvieams ~ MOJIEKYJSpPHBIE M HOHHBIE  YPaBHEHMsSI  pPEaKLMH,

XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBAa aMMHUAKa U COJIE aMMOHMUS.
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Cocmasnssms ypaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
y4acTHEM aMMHAaKa C MMOMOIIBI0 METO/1a JIEKTPOHHOTO OallaHca.
Ycemanasnueams NPUYUHHO-CIICICTBEHHBIC CBSI3U MEXTy BUIOM XHMHUYCCKOM
CBSI3M, THUIIOM KPHUCTAJUTMYECKON PEHIETKHMB aMMHAKe M COJISIX aMMOHHS U
(U3HYECKUMHU U XUMUYECKUMU CBOMCTBAMHU STUX BEIIECTB.

Ilposooums, Haba00amv M OnUCHIGAMb XUMWYCCKUN OSKCIICPUMEHT I10
pacro3HaBaHUI0 HOHOB aMMOHHSL C COOJIOJCHHE TPaBUI TCXHUKH
0€30IaCHOCTH.

Buvinonnams pacd€rel o XuMudeckuM GopMyliaM U YpaBHEHHSIM PEaKIIUid,
MIPOTEKAIOIIUX C YYaCTHEM aMMHUaKa

29.

IpakTuyeckasn pabora Neq
«HOJIy‘ICHI/Ie aMMHaKa M U3Yy4YCHUC €TI0
CBOKCTBY.

Honyuams,  cobupams W pacnosnasams  ammuak.Oopawamscsi
nabopaTOpHBIM ~ O0OpYJOBAaHMEM M  HarpeBaTebHBIMH MpUOOpaMu B
COOTBETCTBHUH C MPABUJIAMU TEXHUKH 0€30MacHOCTH.

Habniooams 1 onucvleams XUMAYECKUN SKCIIEPUMEHT C IMOMOIIBI0 PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA XUMHH.

Dopmynuposams BBIBOJBI 110 pe3yJIbTaTaM MPOBENEHHOTO IKCTIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aUMOJICHCTBUS MpU paboTe B
rpyrmnmnax

30-
31.

KI/ICJ'IOpOI[HBIG COCIMHECHHUA a30Ta.

Xapakmepuzo6amsb ¢ UCIOIB30BAaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMHU COCTaB, (HU3UYECKME U XUMHYECKHE CBOMCTBA, IOJNydyeHHE U
MIPUMEHEHHUE OKCHUIOB a30Ta.

Cocmasnams ~ MOJEKYyJIApHblE W HOHHbIE  YpaBHEHUS  peakuui,
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XapaKTEePU3YIOUIUX XUMHUYECKUE CBOMCTBA OKCUIOB a30Ta.

Yemanasnueames IpUYUHHO-CIICICTBEHHBIE CBSI3U MEXK]IY BUJOM XUMUYECKOMN
CBSI3M, THUIOM KPHUCTAJUIMYECKOM pemérku B OKCHUIaX aszoTa U HX
(U3MYECKUMHU U XUMUYECKUMHU CBOWCTBAMHU.

Xapakmepuzoeams ¢ UCTOIB30BAHHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA
XUMHH COCTaB, (PU3UYECKHE W XMMHUYECKHUE CBOMCTBA a30THOW KHUCIIOTHI KaK
ANEKTPOJIUTA U €€ TPUMEHEHHUE.

3anucvieamsy ~ MOJEKyNsSpHbIE W WOHHBIE  ypaBHEHHUS  peaKiuii,
XapakTEepPU3YIOIIUE XUMHUYECKHE CBOMCTBA  a30THOM  KHCJIOTHI  Kak
AJIEKTPOJIUTA.

Ilposooums, Habno0Oame W onuckléamv XUMHYECKUH  OKCIICPUMEHT,
XapaKTepU3YIOIIM CBOMCTBA a30THOW KHUCJIOTHI KakK OJJIEKTPOJIUTa, C
coOII0ICHUEM MTPaBWJI TEXHUKH 0€30I1aCHOCTH.

Xapaxkmepuz06amba30THYIO KUCIOTY KaK OKUCITUTENb.

Cocmaenams  ypaBHEHHs] OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH,
XapaKTepU3YIOIIUX  XWMUYECKHE CBOMCTBAa  a30THOM  KHCIOTHI  Kak
OKHCITUTEIS, C TIOMOIIBIO METO/1a SJIEKTPOHHOTO OajaHca.

IIposooumu, nabniooams N OnUCHI6aNb XUMHUUECKUN 3KCIIEPUMEHT,
XapaKTEPU3 YOI CBOMCTBA a30THOM KHUCIOTHI KAK OKUCIUTEIS, C
CO0JIIOICHHEM IIPABMJI TEXHUKH OE€30MIaCHOCTH

32.

docdop u ero coenMHECHHUS.

Xapakmepuzo6amsb ¢ UCIONB30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA

XUMHH CTPOEHHUE, aIOTPONUI0, (U3NYECKHe M XMMHYECKHE CBOWCTBA,
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noJiydaeHue u npumeHeHue ocgopa.

CaMocTosTebHO onuckigams CBOUCTBA okcuaa docdopa(V) Kak KHCIOTHOTO
OKcHJIa U CBOWCTBA POCHOPHON KUCIIOTHI.

HUnmocmpuposamuvcpoiictBa okcuga (ocehopa(V) u dochopHoit KHCIOTHI
YPaBHEHUSIMU COOTBETCTBYIOIIUX PEAKIIHH.

Ilposooums, HabaoOdams WM oOnucvLleams XUMHUYECKHUH HOKCHEPUMEHT C
COOJIIO/ICHHEM TIPaBUIJI TEXHUKU 0€30IaCHOCTH.

Pacnosznasams pocdar-nonst

33. | O61mas xapakTepucTuKa 351eMeHToB V- Jlasamb  00LyI0 XapaKTEpUCTUKY aromaM, IPOCThIM BEILIECTBAM H
IpyIIbL. YTIEpO.

COEAMHEHUSM 3JIeMeHTOB [VA-rpynnsl B 3aBUCUMOCTH OT HUX HOJOXEHUS B
NEePUOINYECKOH cucTeMe.
Xapakmepuzoeams ¢ UCTOIB30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMHHM CTPOEHHUE, aJUIOTPONHI0, (U3NYECKHEe M XMMHMUYECKHE CBOWCTBA,
MOJTy4eHHe U IPUMEHEHHe aMOp(HOro yriepoja.
Cpasnueams CTPOCHUE U CBOMCTBA aniMa3a 1 rpaduTa.
Onucvi86ambOKUCINTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA YIJIEpO/Ia.
I1Iposooumu, Haba00ams N ONUCHI6AMb XUMUYECKUNA SKCIIEPUMEHT C
cOOJII0ICHHEM MTPaBWJI TEXHUKH 0€30aCHOCTH

34. | KuciopoaHsle coeTuHEHHS YIiiepoJa. Xapakmepuzo6amsb ¢ UCIIONB30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA

XHUMHUHU COCTaB, (I)I/I3I/I‘-IGCKI/IC n  XUMHYCCKHUC CBOﬁCTBa, IMOJIYYCHUC U
NPUMCHCHUC OKCUI OB YIJICpoaa.

Yemanasnueamo MPUYUHHO-CJIICACTBCHHBIC CBA3U MCXKIY BUAOM XUMHYECKOH
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CBA3M U THUIIOM KPUCTAJUIMYECKOM PEMIETKM BOKCUAAX YIVIEpOAA M HX
(U3NIECKUMHU 1 XUMUYECKIMH CBOMCTBAMH, a TAK)KE IIPUMEHEHUEM.
Cobniooams TipaBUiia TEXHUKU O€30MACHOCTH IIPU HMCIIOJIb30BAHUH IIEUYHOIO
OTOILICHMS.

Oxa3viéams NIEPBYIO TIOMOILIb [IPU OTPABJIEHUU YrapHbIM Ira3oM.
Xapakmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMHUH COCTaB, (U3MYECKHE W XUMHUYECKHE CBOICTBa, IIOJydyeHHE U
IPUMEHEHHE  YrOJIbHOM  Kuciotel U e€ conedl  (kapOOHAaToB U
rUIpoKapOOHATOB).

Hnniocmpuposeams 3aBUCUMOCTb CBOMCTB COJIEH YTOJBHOW KHCIIOTBI OT HX
COCTaBa.

IIposooums, nabaooams WM oOnucvleams XUMHUYECKUH HSKCHEPUMEHT C
coOII0ICHUEM MTPaBWJI TEXHUKH 0€30I1aCHOCTH.

Pacnosnasamb xapOoHaT-HOH.

Buinoaname pacd€rel 1o XuMuyeckuM (GopMyJiaMi ypaBHEHUSIM PEaKIHii,
ITPOTEKAIIINX C YYaCTUEMCOECIUHEHHH YTaepoaa

35.

IIpakTuyeckasn padora Nes.
«ITomyuenue YTJIEKHUCIIOTO rasa.
KauecTBeHHast peaxkuusi Ha kapOoHart-
HOH».

Ionyuams, cobupamvs W pacnosnasame YrIEKUCHbIN Ta3.Obpawjambcs C
1a00paTOpHBIM ~ O0OPYZOBaHHEM M  HarpeBaTeIbHBIMH NpUOOpaMu B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH.

Habniooams n onuceieams XUMUYECKUI SKCIIEPUMEHT C MTOMOIIbIO PYCCKOTO
(poItHOTO) SI3BIKA U SI3bIKA XUMHHU.

CDopmszupoeamb BBIBOJIBI 110 pE3YyJIbTaATaM HpOBCI{éHHOTO OKCIICPUMCHTA.
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Compyonuuams B Tporiecce Y4eOHOTO B3aMMOACHCTBHS Tpu paboTe B

rpymnmnax

36. | YraeBonopoasl. Xapakmepuzoéamb OCOOEHHOCTH COCTaBa M  CBOMCTB  OpPraHUYECKHUX
COCIMHECHUM.
Pasnuuams nipenenbHbIe U HETIPEIEIbHBIE YIIIEBOI0PO/IBI.
Hazvieams w  3anucvieams GopMynbl (MOJEKYISIPHBIE U CTPYKTYPHBIC)
BOXHEHIIMX MpeACTaBUTENEeH yIIeBOA0POI0B.
Habnwooams 3a X010M XUMHUYECKOTO SKCIIEPUMEHTA, ONUCHIBATh €T0 U JeNaTh
BBIBOJIbI HA OCHOBE HA0JII0/IEHUH.
Duxcuposams pe3ylbTaThl FKCIIEPUMEHTA € TIOMOIIBIO PYCCKOT0 (POJHOIO)
S3BIKA, & TAKXKE C TIOMOIIHI0 XUMHYECKUX (DOPMYJT M ypaBHEHUHN

37. | Kucnopoacoaepkamme oOpraHu4ecKue Xapakmepuzoéams CIHUPTBI KaK  KHUCIOPOJCOJEpKAIIME OpraHuYecKue

COEIMHEHMUSL.

COEIMHEHMUSL.
Knaccugpuyuposams cnupTbl 1O 4YUCIY THAPOKCWIBHBIX TPYII B HX
MOJIEKyJIax.
Has3zvieamw nipesicTaBuTeNeN 0JJHO- U TPEXATOMHBIX CIIMPTOB U 3aMCHIBATH UX
(bopMyIIbI.
Xapakmepuz06ambKapOOHOBBIE KMCIOTHI KAK KHCIOPOCOAEpIKaIIne
OpPTraHUYeCKHE COCTUHEHHSL.

38. | KpemHuuii 1 ero coequHeHMs. Xapaxmepuzoéams C UCTIONB30BAHHUEM PYCCKOTO (POJHOTO) s3bIKa U S3bIKA

XUMHHU CTPOCHUEC AaTOMOB W KPHUCTAJIOB, (1)I/I3I/II-IGCKI/IC N XHUMHYCCKUC

CBOﬁCTBa, MOJIYUYCHUC U TPUMCHCHUC KPCMHU.
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Yemanaenueams NPUYNHHO-CIIEICTBEHHBIE CBSA3M MEKIY CTPOCHHEM aToMa,
BUJOM XUMUYECKOU CBS3U, TUIIOM KPUCTALINYECKON PEIIETKH KPEMHHS U €T0
(U3MYECKUMHU U XUMUYECKUMHU CBOWCTBAMHU.

Buinonname pacdy€rbl Mo XUMHUYECKUM (opMyrnamMu ypaBHEHHSIM peaklui,
MPOTEKAIOIIUX C YYACTUEMKPEMHHUS U €r0 COCIMHEHUM.

Xapakmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA
XUMHH COCTaB, (U3MYECKHEe U XHUMHUYECKHE CBOWCTBA, MONYYCHHE U
MIPUMEHEHUE COEAMHEHUN KPEMHUS.

CpasHusams TUOKCUIBI YTIIEPOAa U KPEMHUS.

Onucvisams BaXHEHIINE TUIBI IPUPOAHBIX COCMHEHUN KPEMHHS KaK
OCHOBHOTO 3JIEMEHTA JINTOC(HEPHI.

39. | CunukaTHas IPOMBIIIIEHHOCTb. Xapaxmepuszoéams  CUIMKAaTHYIO TPOMBIIUIEHHOCTh U €€ OCHOBHYIO
MIPOIYKIIMIO.
Ycemanasnuseams ananorum Mex1y pa3iaMuHbIMU OTPACISIMU CUJIMKATHON
IIPOMBIIIIEHHOCTH

40. | [TommyueHne HEMETAILIOB. Onucvieams HaX0KEHIUE HEMETAIJIOB B IIPUPOJIE.
Xapaxmepuzoeambo (pakIMOHHYIO MEPETOHKY >XUAKOTO BO3AyXa Kak
COBOKYIHOCTb (PM3NYECKHX IPOLIECCOB.
Apeymenmupoéams OTHECEHUE MPOIIECCOB MOJYUEHHUSI aKTUBHBIX HEMETAIIJIOB
K OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIM ITPOLIECCAM

41. | [lonmyuyeHne BaKHEUIIUX XUMHUYECKHUX Xapakmepuzo6amb XUMHU3M, CHIPbE, allapaTypy U Hay4dHbIe IPUHIINIIBI

COE€IMHEHMI HEMETAJIJIOB.

MPOU3BOJCTBA CEPHOU KHUCIIOTHI.

CpasHusams IPOU3BOJCTBO CEPHON KUCIIOTHI U MMPOU3BOJICTBO aMMHUaKa
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42.

[ToBTOpeHne U  000OIIEHHE TEMBI
«HemeTtamibl 1 X COCMHEHUS.

1Iposooums o11eHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHUU TEMBI.
Koppexmupoeamb cBOM 3HAaHMSI B COOTBETCTBUU C IUIAHUPYEMbBIM
pE3yJIbTaTOM.

Tonyuams XuMU4eCcKyt0 HHPOPMAIK U3 PA3TUUYHBIX HCTOYHUKOB.

Ilpeocmasname nadopMaruio mo reMe «Hemeramib» B BUje TaOIHII, CXEM,
OMOPHOT0 KOHCIEKTa, B TOM uuciie ¢ npuMenenueM cpeacts MKT

43.

Konrponbaast pabora Ne3 mno Teme
«HemeTasutbl 1 UX COCTMHEHUS.

[IpuMeHsIOT Ha IpaKTUKE paHee U3YUYEHHBII MaTtepuall, padoTtas o rpymnmnam
C 3aJIaHUSIMH Pa3HOTO YPOBHSI CIIOKHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO
pabory.

MeTai1bl 1 UX coeanHeHus. 174

44, | O0mas XxapakTepUCTHKA METAJLIOB. ObvscHAmMb, UTO TAKOE METAILIBL.
Xapaxmepuzoeamv XUMHYECKHE DJIEMEHTBI-METAJUIbI MO HUX IOJOKEHHUIO B
nepuoanueckon cucreme /1. 1. Menneneesa.
Ilpocnosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB MO TMOJOXEHUIO B
MEPUOINYECKON cucTeMe XumMuieckux aneMeHToB 1. 1. Menneneesa.
Yemanaenuseams NpUUMHHO-CIIEICTBEHHBIE CBSI3M MEXKy CTPOCHUEM aTOMa,
BHJIOM XMMUYECKOH CBSA3U U TUIIOM KPUCTAIIIMYECKON PEIIETKH Y METAIIOB
— MPOCTBIX BEMIECTB U UX COCTMHEHUIN

45, | XuMU4YeCKHe CBOIICTBA METAJIJIOB. ObvscHAmMb, 9TO TAKOE PSIT AKTUBHOCTH METAILIOB.

Ilpumenams ero AN XapaKTEPUCTUKUA XUMHUYECKHUX CBOMCTB MPOCTBIX
BEIIECTB-METAJLIOB.
Oboowamo CHUCTEMY XUMHUYECKHUX CBOWCTB METaJIJIOB KaK

«BOCCTaHOBHUTEIILHBEIC CBOMCTBAY.
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Cocmasnams  MOJIEKYISIPHBIE YpaBHEHHMSI PEAKLUi, XapaKTepU3YIOLIUX
XMMHAYECKHE CBOMCTBA METAUIOB B CBETE YYEHUS OO0 OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX MPOLIECCAX, a PEaKIHH C Y4YaCTHEM JJIEKTPOJIMTOB,
MIPE/ICTaBIIATh TAK)KE U B MOHHOM BUJIE.

Habnwoams WM onuceiéams peakUu MEXAY BEIIECTBAMHU C IOMOIIBIO
pyccKoro (poAHOro) sI3bIKa U SI3bIKa XUMUHU.

CaMOCTOSTEIIEHO l’lpOGOOMWZb OIIBITHI, TOATBCPIKAAIOIUEC XUMHUYCCKUC
CBOMCTBA METAIJIOB, C CO6J'II-O,Z[€HI/ICM IMpaBUJI TCXHUKHU 0€e30macHOCTH

46- | OOmas XapakTepUCTHKA DIIEMEHTOB Ob6vsacHamb 3TUMOJIOTHIO Ha3BaHUS TPYIIIBI «I1IETI0YHbIE METAJLIBIY.

47. | IA-rpynmsl.
Jlasams 001110 XapaKTEPUCTUKY LIETOYHBIM METaJUIaM [0 MX IMOJIOKEHHIO B
IIEpUOINYECKON CHCTEME XUMUYeCKHX ateMeHToB [l. 1. Menaeneesa.
Xapaxkmepuzoéams cTpoeHUe, (U3NYECKHE ¥ XHMHUYECKHE CBOWCTBA
LIEJIOYHBIX METAJUIOB B CBETE O0IEro, 0COOEHHOTO U €IMHUYHOTO.
IIpeockasviams  (GuU3NYECKHe M XMMHUYECKHE CBOHCTBA OKCHIOB U
THJIPOKCHIOB INEIOYHBIX METAIJIOB HAa OCHOBE HMX COCTaBa M CTPOCHHS U
MOJITBEPK/IaTh MIPOTHO3HI YPAaBHEHHUSIMH COOTBETCTBYIOINX PEAKIINH.
1Iposooums pacuéThl MO XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM peakLuid,
IPOTEKAIOIIUX C YYACTHEM LIETOYHBIX METAJUIOB M UX COeIMHEHUH

48- | O0mas XapakTepUCTUKAa AJIEMEHTOB Obvacuams  3TUMOJIOTHIO  Ha3BaHWs — TPYIIIBI «U1€JI0YHO3EMEIIbHBIE

49. | HA-rpynmsl.
METaJUIbI.
Jasamyo o011yIo XapaKTEPUCTUKY MeTajiam IHA-rpynmst

(ImIemoYHO3eMENbHBIM METaJIJIaM) TI0 HMX TMOJOXXKEHHUIO B TEPUOTUIECKOM
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cucteMe xuMuueckux snemenToB . 1. Meneneena.

Xapaxkmepuszoéams  cTpoeHue, (U3NYECKHEe ¢ XMMHUYECKHE CBOWCTBA
L1EJI0YHO3EMENIbHBIX METAJIJIOB B CBETE 001IEro, 0COOEHHOT0 M €JMHUYHOTO.
IIpeockasvieams ~ (uU3NYeCKMe M XMUMHYECKHE CBOWCTBA OKCHUAOB H
ruipokcuioB MetamwioB |lA-rpynmnbsl Ha OCHOBE MX COCTaBa M CTPOEHUS U
noomeepxcoams MPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOIIMX PEAKIIUM.

I1Ipo6ooumsb pacyEThl MO XUMHUECKUM (POpMyJIaM B YpaBHEHHUSM PEaKIni,
MPOTEKAIOIINX C YYaCTUEM HIETOYHO3EMENIBHBIX METAUIOB U X COCAMHEHHUI

50. | XKectkocTp BOABI M CIIOCOOBI €€ Obvsacramb MOHITHE «GKECTKOCTH BOJIBI».
yCTpaHEeHHUs. ,
Pasnuuams BpeMEHHYIO U TOCTOSIHHYIO KECTKOCTh BOJIBI.
Ilpeonacams criocoObl yCTpaHEHUS KECTKOCTHU BOJIBI.
Ilposooumu, Habaro0ams M onucvléams XUMUISCKUN IKCIICPUMEHT C
coOII0ICHUEM MTPaBWJI TEXHUKH 0€30aCHOCTH
51. | IlpakTuyeckas paGora Ne6 Ionyuams, cobupamvs W pacnosnasame YrIEKUCHbIH Ta3.Obpawjambcs C
«XKecTtkocTh BOABI M CHOCOOBI €€
1a00paTOpHBIM ~ O0OpYZOBaHMEM M  HarpeBaTelIbHBIMH NpUOOpaMu B
YCTpaHEHUS».
COOTBETCTBHH C MPaBUJIAMU TEXHUKHU O0€3011aCHOCTH.
Habniooams 1 onucvléams XUMUYECKUN SKCTIEPUMEHT C ITOMOIIBIO PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XUMMHU.
Dopmynuposams BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHOIO HKCIIEPUMEHTA.
Compyonuuams B TIporiecce y4eOHOro B3aMMOJACHCTBHS INpH paboTe B
rpymnmax
52. | AlIfOMMHMN U €r0 COEUHEHMUS. Xapakmepuzoeams aNIOMHHUM 1O €ro IOJOXEHHI0 B NEPUOINYECKON
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cucteMe xuMuueckux snemenToB . 1. Meneneena.

Onucvieams cTpoeHUe, (QU3MYECKUE U XUMHUYCCKUE CBOMCTBA AITFOMHUHMUS,
MOJTBEPIK/Iasi X COOTBETCTBYIOIIMMHU YPABHEHUSIMUA PEAKIIUM.

Obvscuams JTBOWCTBEHHBIM XapaKTep XUMHUYECKUX CBOWCTB OKCHUIA U
TUAPOKCH/IA ATIOMUHHUSL.

Konxpemuszuposams 31€KTPOIUTAYECKOE TOJYUCHHE METAJUIOB ONMUCAHUEM
MPOU3BOJCTBA ATFOMUHHUSI.

Yemanasnueames 3aBUCUMOCTH 00JacTed NMPUMEHEHHS QIOMHUHHUS U €r0
CIIJIABOB OT CBOMCTB DTHUX BEIIIECTB.

1Iposooums pacuéThl MO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSM PEaKIui,
MPOTEKAIONIUX C YYACTHEM AITFOMUHUS M €T0 COSTMHEHUN

53-
54.

Kemes3o u ero COCANHCHU.

Xapaxmepuzosams TIOJNOXKEHHE Keje3a B  INEPUOJUYECKOM  CUCTEME
xumuueckux snemeHToB JI. M. MeHneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMa
)Kesesa.

Onucvleams GU3NYECKUE U XUMUYECKUE CBOWCTBA JKeJe3a, MOATBEPKaast UX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKIIUH.

ObvscHamb HAIWMYUE IBYX T€HETHYECKHUX PSIOB COCIMHEHUN jkene3a Fe’" u
=5

Yemanasnueame 3aBUCUMOCTH 00J1acTel IPUMEHEHUS JKelle3a U €ro CIUIaBOB
OT CBOMCTB DTHX BEIIECTB.

1Ipogooumsb pacd€Thl MO XUMHUYECKUM (GopMylaM U ypaBHEHHUSM pEakIui,

MPOTCKAOMIUX C YHACTHEM KCJIC3a U €TO COCIVHEHUH.




67

Habnrwooams n onucvieams peakiiui MKy BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHUHI

55.

IIpakTnyeckas padora Ne7. Pemienne
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 TeMe
«MeTamibi».

OKCHEpUMEHTAIIBHO Uccie006amb CBOMCTBA METANIOB U UX COEAMHEHUH,
pelaTh SKCIepUMEHTAIbHbIE 3a/1a4u 110 TeMe «MeTauibi».

Pabomams ¢ nabopaTopHbIM 000pYyIOBaHMEM M  HarpeBaTeJbHBIMU
npubopamMu B COOTBETCTBUH C IPABUIAMU TEXHUKHU 0€30I1aCHOCTH.
Habnwoams cBOMCTBa METAJUIOB M UX COCTUHECHU.

Onucvieambs XUMHUYECKUHA 3KCIEPUMEHT C IOMOIIBI0 PYCCKOro (pOIHOIO)
S3bIKA U SI3bIKA XUMUU.

Dopmynuposams BbIBOABI 110 pe3yJIbTaTaM IPOBEIEHHOTO IKCIIEPUMEHTA.

Onpeoenams (ucxons u3 yueOHOH 3a1aun) HEOOXOAUMOCTh HCIIOIb30BAHUS
HAOJIIOICHU ST VI DKCIICPHMEHTA

56.

Koppo3ust metamioB U crocoObl
3aIUTHI OT HEE.

ObvscHAMb TIOHITHE KKOPPO3HUSY.

Pa3znuyams XUMUYECKYIO U DIEKTPOXUMUYECKYIO KOPPO3HIO.
Unniocmpuposams ~ TpUMepaMH  TIOHSATUS  «KOPPO3HS»,  «XHUMHUYECKas
KOPPO3US», «IIEKTPOXUMHUICCKAS] KOPPOHSI.

Xapakmepwoeamb CIIOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UHU

58.

Meramer B mpupoge. llomsatue o
METaJULypIrUH.

Knaccugpuyuposamo hopmMbl IpUPOAHBIX COSAMHEHUI METAIIIOB.
Xapaxmepuzoeams 001111€ CIIOCOOBI MONTYYEHUS] METAJUIOB: MUPO-, TUAPO- U
ANEKTPOMETAILTYPTHUIO.

Konxpemusuposams  cniocoObl  MOJXY4YEHUS METAIJIOB HpPUMEpaMU |
YPaBHEHMSIMHU PEAKLUI ¢ COCTaBIEHUEM JIEKTPOHHOTO OanaHca.

Onucviéamo )IOMCHHI)II71 mponecc M SICKTPOJIUTUUYCCKOC IMMOJIY4YCHHUEC
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MCETAJIJIOB.

Paznuuams 4€pHple U LIBETHBIE METAJUIBI, YYT'YH U CTallb

59.

[ToBTOpeHre u 0000IIEHHE TIO TEeMe
«MeTaiisl 1 UX COEIUHEHUS.

IIpo6ooums onieHKy COOCTBEHHBIX JOCTUKEHUN B YCBOCHUU TEMBI.
Koppexmuposamb cBoM 3HaHWsI B COOTBETCTBUH C  IUIAHHUPYEMBIM
pE3yIBTATOM.

Tonyuams XUMAYECKYIO HHPOPMAITUH U3 PA3TUIHBIX HCTOYHUKOB.

IIpeocmasnams uHGOpMaLuio o TeMe «MeTaibl» B BUE Ta0IHUL, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4ucie ¢ npuMeHenneM cpeacrts UKT

60.

Kontponbuas pabora Ned mno Teme
«MeTasibl ¥ UX COCTUHECHHUS.

[TpuMeHSIOT Ha IpaKTHKE paHee U3Y4YeHHBII MaTepual, paboTas 1o rpynmnam
C 3aIaHUSIMH Pa3HOTO YPOBHS CIIO’)KHOCTH, BBITIOIHAIOT KOHTPOJIBHYIO
pabory.

XuMus U OKpy:Kamomas cpeaa. 24

61. | XuMH4eCKH COCTAB IIAHETHI 3EMJIS. Humezpuposams cBeneHuss 1no (Qusmueckoid reorpaguu B 3HAHUSA O
XUMHAYECKON OpraHU3aIiy TUTaHETHI.
Xapakmepuz06amb XUMUYECKHH COCTAB T€0JIOTHUECKUX 000J104eK 3eMIIH.
Pa3znuyams MuHEpalibl U TOPHBIE TOPOJIbI

62. | Oxpana oOkpyxawomeil cpeasl OT Xapakmepuzoeamb WCTOYHHKHA XHWMHUYECKOTO 3arpsi3HEHHS] OKPY’KaroIIeH

XUMHYECCKOTO 3arpsi3HCHUS.

CpEIBbl.

Onucvigams  TI100aTbHBIE  3KOJOTMYECKHE IPOOJIEMBI, CBSI3aHHBIE C
XUMHUYECKHUM 3arps3HEHUEM.

IIpeonazame MyTH MUHUMHU3ALIMU BO3/IEHCTBUSL XMMHUYECKOTO 3arps3HEHHs Ha
OKPYIKaIOILYIO Cpeny.

IIpusooums npuMepbl MEXKAYHAPOIHOTO COTPYIHUYECTBA B 00JIACTH OXPaHbI
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‘ OKPY)I(aIOHleP'I CpE€Abl OT XUMHNYCCKOI'O 3arpsA3HCHUA

O0001eHNe 3HAHMI 10 XMMHM 32 KYPC OCHOBHOM K0JIbL [Togroroska k OI'J. 64

63. | Bemiectna. Ilpeocmasnsame wHbopManmio 10 Teme «llepumoguyeckuii 3akOH U
nepuoanueckas cucrema [[. M. MenneneeBa B CBETE€ TEOPUM CTPOCHHUS
aTomMa» B BHJAE TaONHI, CXEM, OIMOPHOTO KOHCIEKTa, B TOM YHUCIE C
npumeHenuem cpeacts UKT.
Buvinonnams TecToBbIC 3aJaHUS TIO TEME.
IIpeocmasname undopManuio 1o reMe «Buabl XUMUYECKOU CBSI3U U THUIIBI
KPUCTANINYECKHUX PEeIIETOK. B3auMOCBSI3b CTPOEHHS U CBOMCTB BEIIECTB)» B
BU/JIE TaOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHUEM
cpeacts UKT

64. | XumMmnueckue peakuuu. Ilpeocmasnams wHpopManuio 1o Teme «Kitaccupukamuss XUMHYECKUX
peaKknuii 1Mo pa3IMYHBIM TNpPU3HAKaM» B BHUAE TaOJHUI], CXEM, OMOPHOTO
KOHCIIEKTa, B TOM 4Hcie ¢ mpumeHeHneM cpencts UKT.
Buvinonnams TecTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzoeams OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peaxuu,
OKHUCJIUTEIb U BOCCTAHOBUTEIb.
Omauuams  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU OT peakuui
oOMeHa.
3anucvlieams ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI C
MTOMOIIBIO0 METO/Ia DJIEKTPOHHOT0 OaaHca

65- | OCHOBBI HEOPraHUYECKOW XUMUH. Xapaxmepuzoéams 001IMe, OCOOCHHBIE W WHAWBUIYyaJbHbIE CBOWCTBA

66.

KHCJIOT, OCHOBaHMM M COJEH B CBETE TEOPHHM DIIEKTPOIUTHUYECKOMN

JUcCCcolranuu.
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Apeymenmuposams BO3MOXKHOCTh MPOTEKAHUS XUMHYECKUX PEAKIUNA B
pacTBopax EKTPOIUTAX UCXOJIS U3 YCIOBHA.
Knaccugpuyuposams Heopranndeckue BeIIecTBa 0 COCTaBY U CBOWCTBaM.

IIpusooums nipuMepsI NpeACTaBUTEICH KOHKPETHBIX KJIACCOB U IPYIIT
HEOPraHMYECKUX BEIIECTB

67. | KontponpHas pabora Ne5 mo kypcy [IpuMeHSIOT Ha IPAKTUKE paHee U3YUCHHBIM MaTepua, padoTas Mo rpymnmnam
OCHOBHO IIIKOJIBI. C 33JJaHUSIMU PA3HOT'O YPOBHSI CJIOKHOCTH, BBIMOJIHIIOT KOHTPOJIBHYIO
pabory.
68. | AHaiM3 KOHTPOJIHHON pabOTHI.




