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IlosicHuTeEILHAS 3aMUCKA

Pabouast mporpamma 115t 9 kiacca 00meo0pazoBaTeNbHBIX YUPEKICHUI COCTaBlIeHa B COOTBETCTBHUH ¢ TpeboBaHMsIMU DeepantbHOTO rocy1apCTBEHHOTO
00pa30BaTEeNLHOTO CTaHIAPTa OCHOBHOTO 00I1Iero 00pa3oBaHusl BTOPOTo MOKOJEeHUs, [[pumMepHOit mporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus 10 XUMUU U
aBTOpCcKO# [Iporpammer Kypca XumuH IS 8-9 Ki1acCcoB 0011e00pa3oBaTeIbHBIX yupekaeHui (0a3oBeiii ypoBeHs) O.C. I'abpuensna (2012rona). Hactosmas
porpamMma y4uThIBaeT pekoMeHaanuu [IpuMepHoit mporpaMMbl 110 XUMUH TSI OCHOBHOM IITKOJIBL.

Paboyas mporpamma o XUMHUHU: KOHKPETH3UPYET MoI0KeHusT DyHIaMEHTAIbHOTO S/Ipa COAePKaHUsI O0YISHUSI XUMHUH C YIETOM MEKIPEIMETHBIX CBs3eH
y4eOHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA; OTIPENIENISET MOCIE0BATEIBHOCTD U3YUCHUS €ANHUI] COACPKaHUS 00YUSHHsI XUMHUU U (POPMHUPOBAHUS
(pa3BuTHs) OOLIMX Y4EOHBIX U crieNU(UIECKUX IPEIMETHBIX YMEHUI; 1aéT OpPUEHTUPOBOYHOE pacipeielieHne yueOHOro BpeMEHH 110 pa3jielaM U TeMaM Kypca
B MOJIJILHOCTHU «HE MEHEE».

Coneprxanue mporpaMMbl HalTPaBIICHO HA OCBOCHME 3HAHWI U HA OBJIAICHUE YMEHHUSIMHU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYeT OOpa3oBaTeabHOM
nporpamme mKoJsl. OHa BKITFOYAET BCE TEMBI, TPEIYCMOTPEHHBIE (heepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHUs 0 XUMUHU U aBTOPCKOM MporpaMMoi yueOHOTO Kypca.

[Tporpamma kypca «XuMHI» TOCTPOECHA HA OCHOBE CITUPATBHOMN MOJICIH, IPEAYCMaTPHUBAIOIIEH ITOCTENIEHHOE PAa3BUTHE U YTITyOJIEHUE TEOPETHIEC KIX
MIPEJICTaBICHUI TIPU JIMHEHHOM 03HAKOMJICHHH C SMITUPUIECKUM MaTepHaIoM

B npeaAMETax €CTECTBEHHO-MATEMATUYCCKOT'O UKJIA BEAYIITYIO POJIb UTPACT IMO3HABATCIIbHAA ACATCIbHOCTE U COOTBCTCTBYIOIUEC e¥ TTo3HaBaTeIIbHbIC
y‘-Ie6HI)Ie JICfICTBHH. B cBs31 ¢ 5 THM OCHOBHBIMH meJassMu OﬁylleHI/lSl XHMHH B OCHOBHO# IITKOJIC SIBIISIIOTCS:

1) dopmupoBaHue y 00y4aronuxcs yMEHUs BUIETh U IOHUMATh LIEHHOCTh 00pa30BaHus, 3HAUUMOCTh XMMHUYECKOTO 3HAHUSI [UIs KaXI0TO YeJIOBEKa He3aBUCHUMO
OT ero Npo(heCCUOHAIHON AEATENbHOCTH; YMEHUS pa3indaTrh (PakThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMH OLICHOK U
CBSI3b KPUTEPHEB C ONPEACICHHON CUCTEMOM IIEeHHOCTEH, (POpMyIpoBaTh U 0O0CHOBBIBATh COOCTBEHHYIO MO3UIHIO;

2) (hopmupoBaHuE y 00YJaIOLUUXCS LIETOCTHOTO MPEJCTABICHHUS O MUPE U POJIM XUMHHU B CO3/IaHUM COBPEMEHHOH €CTECTBEHHO -HAYYHOW KaPTHHBI MUPA; YMEHHUS
OOBSICHATH OOBEKTHI U IIPOLIECCHI OKPYKAIOIIEH AEHCTBUTENBHOCTH — IMPUPOJHOM, COLIMAIBHOM, KyIbTYpHOM, TEXHUYECKOH Cpe/ibl, UCIIONb3Ysl Ul 3TOr0
XUMUYECKUE 3HAHMUS,;

3) npuoOpereHre 00yJaroIMMHUCS ONbITa pa3HOOOPA3HOM AEATEILHOCTH, TO3HAHUS U CAaMOTIO3HAHMSL; KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH ),
MMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE JUIs Pa3IMYHbIX BUJIOB JIEATEIbHOCTH: PEILIEHUs TPOo0ieM, IPUHATHUS PELIEHUH, IONUCKa, aHaiIu3a U 00paboTKu
nH(pOpMaLUY, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUUECTBA, O€3011aCHOr0 0OpallleHus C BELIECTBaMU B IOBCETHEBHO I KU3HU.
3agayamu u3ydyeHus yyeOHOro npeamera « XuMus» B 9 Kiacce sBISIOTCS:

y4eOHbIe: GopMUPOBAaHUE CUCTEMbI XMMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU KapTUHBI MUDA;

Pa3BUBaKOLIHeE: PA3BUTUE JIMYHOCTH O0YYAIOLINXCS, X MHTEIJIEKTYaJbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHKE, (JOPMUPOBAHUE Y HUX T'YMaHUCTUYECKUX
OTHOILIEHHUH U 3KOJIOTMYECKHU 11eJIeCO00pa3HOro NOBEACHNUS B ObITY U B TPYJIOBOM J1€ATEIILHOCTH;

BOCIIMTATe/IbHbIE: (JOPMHUPOBAHNE YMEHUI 0€30I1acHOT0 00palleHHs ¢ BEIeCTBaMHU, UCIOJIb3YEMbIMH B IOBCEHEBHOM KU3HU; BHIPAOOTKA TOHUMAHUS
00I11eCTBEHHOH MOTPEOHOCTU B Pa3BUTUHU XHUMMH, a TaKke (HOPMUPOBAHME OTHOLICHHS K XMMUU KaK K BO3MOXHOM 06iacTu Oyaymieil mpakTHIecKko i
JESITEIBHOCTH.

O0mas xapakTepucTHKa y4eOHOro npeamera « XuMus»

B cootBercTBHEN ¢ DenepanbHBIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO 00IIeT0 00pa30BaHuUs yJalluecs J0JKHBI OBIIAIeTh TAKUMHU
M03HABATEIbHBIMH Y4eOHBIMU ACUCTBUSIMH, KaK YMEHUE (POPMYIUPOBATH MPOOJIEMY U TUIIOTE3Y, CTABUTH 1IEJTU U 33Ja4H, CTPOUTD IUIAHBI JJOCTH KEHUS LeJIed 1
pELIEeHUs TOCTABJIEHHBIX 3a7a4, IPOBOAUTh AKCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBO/BI U YMO3aKIIIOUEHMS, IPEACTABIIATh X U OTCTauBaTh



CBOIO TOUKY 3peHHst. Kpome 3Toro, ydamuecst JOLKHBI OBJIAJIETh IPUEMaMH, CBS3aHHBIMU C OTIPEJICIIEHUEeM MTOHITUI: OTpaHUYUBATh UX, OTIHUCHIB ATh,
XapaKTepU30BaTh U CpaBHUBATh. Cl1e10BaTENbHO, IPH U3YYEHUH XUMHUU B OCHOBHOM LIIKOJIE YYaIuecs JOJDKHBI OBIIA/IETh YU€OHBIMU IEHCTBHSMU,
MO3BOJISIOMIMMHU MM JIOCTHYb JINYHOCTHBIX, MPEIMETHBIX M METAIIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB.

[Ipenyaraemast mporpaMma 1o XMMHUH PackpbIBaeT BKJIAJ y4eOHOTO IPEAMETa B TOCTHIKEHHUE 1IeJIell OCHOBHOTO 00111ero 00pa30BaHus U ONpeAeisieT BaKHEHIINe
coJiepKaTebHbIe TMHUN TpeaMeTa:

- BeIleCTBO — 3HAHUS O COCTaBE U CTPOCHUH BEUIECTB, MX BAKHEHIINX (PU3NIECKUX U XUMUYECKUX CBOHCTBAX, OMOJIOTHUECKOM JCHCTBHUH;

* XUMHYecKasi peakluusi — 3HaHHs 00 yCIOBHUAX, B KOTOPBIX MPOSIBISIIOTCS XUMHUYECKUE CBOMCTBA BEIIECTB, CIIOCO0aX YIPABICHUS XUMUYECKUMHU TPOLIECCAMU;
- MIPUMeHeHNe BellecTB — 3HAHUS U OIBIT MPAKTUIECKOH EATETLHOCTH C BEIIECTBAMH, KOTOPhIe Han0oJIee YacTo YIOTPEOIISIOTCS B TIOBCEAHEBHOM KU3HH,
IIMPOKO UCTIONB3YIOTCS B IPOMBIIIUIEHHOCTH, CEILCKOM XO3SICTBE, Ha TPAHCIIOPTE;

- 1I3bIK XUMHMH — CHCTEMa BOXHEUIINX MOHITUH XUMHUH U TEPMUHOB, B KOTOPBIX OHH OIMCBIBAIOTCSl, HOMEHKJIATYpa HEOPTaHMUECKUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHCIIE€ U TPUBHAIBHBIE), XHMUYECKUE (POPMYIIBI U YPAaBHEHUS, a TAKXKe MpaBuIIa epeBoia MH(OPMAIHH C €CTECTBEHHOTO SI3bIKa HA S3bIK XUMHH
u o0patHo.

[Tpu oTOoOpe coneprxaHmsi, KOHKPETHIUPYIOLIETO TPOTPAMMY, YUYUTHIBAIOCH, YTO Tepe 00mnM 00pa3oBaHHEM He CTOUT 3a/1a4a Mpo(ecCHOHATBHON TTOATOTOBKH
oOyJaromuxcs. ITO ONPEIETHIIO0 TIOCTPOCHNE Kypca KaKk O0IEeKyIbTYPHOTO, HalIPaBICHHOTO, MTPEX/Ie BCET0 Ha (OPMHUPOBAHUE U PA3BUTHE HHTEpECa K
M3YYEHHIO XMMHH. YUTEHa OCHOBHAsI 0COOCHHOCTH TIOJAPOCTKOBOTO BO3pAacTa — HAYaJo Mepexoa OT AETCTBA K B3POCIOCTH, KOTOPBIA XapaKTePU3yeTCs
pa3BUTHEM MO3HABATEJILHOM CepHI.

Ha stane ocHOBHOTO 001IET0 CpeHero 00pa3oBaHMs MPOUCXOIUT BKIIFOUCHHE 00YJIarONTUXCsl B IPOSKTHYIO U UCCIIEIOBATENBLCKYIO eI TEIbHOCTh, OCHOBY
KOTOPOH COCTABIISIIOT TaKHE YHUBEPCAIbHBIC yaeOHbIE IEHCTBHS, KaK YMEHHE BUIECTh MPOOJIEMBI, CTaBUTh BOTIPOCHI, KIIaCCH(HUIIMPOBATH, HAOIIOAATH,
POBOANTH SKCIEPUMEHT, JEIaTh BHIBOABI U YMO3AKIIOUCHNS, OOBSICHATH, JOKA3bIBaTh, 3aIIMIIATh CBOM HJIEH, 1aBaTh onpeaeneHus nouaTusM. Crona xe
OTHOCSITCS IPUEMBI, CXOHBIE C OTIPEIeNICHUEM ITOHATH: ONMCaHNe, XapaKTepHCTHKa, Pa3bsCHEHUE, CpaBHEHHE, paznniyeHne. PopMupoBaHnE STHX
YHUBEPCAJIBHBIX YIEOHBIX ICHCTBUII HAUMHAETCS enIé B HAYaIbHOM IMIKOJIE, a B KypCe XMMHUHM OCHOBHOI IIKOJIBI TPOMCXOANT UX PA3BUTHE U
COBEPIICHCTBOBAHKE. B CBS3M ¢ 3TUM pe3epBHbIC Yachl INIAHUPYETCS NCIIOIb30BaTh Ha (JOPMHUPOBAHNE U PA3BUTHE YMEHUH MPOEKTHOM M MCCIIEIOBATEILCKON
IeATeNbHOCTH, YMEHUE BUIETH MPOOJIEMBI, A€1aTh BHIBOABI U YMO3AKIIOUCHHUS.

MecTo y4eOHOTr0 nmpeaMera B y4eOHOM IIaHe

Oco0eHHOCTBIO CoMIepKaHUs Kypca «XUMHUSD SIBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (00pa30BaTeNbHOM) IIaHE ATOT MPEIMET HOSBIACTCS TOCIEAHUM B PAILY
U3y4YCHHUS! €CTECTBEHHOHAYYHBIX IUCHUIUIMH. JlaHHAS HEOOXOIMMOCTh OCBOCHHS OOBSCHSAETCS TEM, YTO LIKOJIBHUKHU JIOJDKHBI 00J1a/1aTh HE TOJBKO
OTIpE/IETICHHBIM 3aI1acOM IIpeIBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHHUH, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM A0CTPAKTHBIM MBIIUICHHEM. Y YallluMUCS yXKe
HaKOIUICHBI 3HAHUS 110 CMEXHBIM JUCLUILIMHAM LUKIJIA: OMOJI0THH, (GU3UKHU, MaTeMaTuKH, reorpadun, ChOpMUPOBATIHCH YMEHUS aHAIM3UPOBATh, BECTU
HaOIIOICHUS], CPABHUBATH OOBEKTHI HAOIIOICHUS.

B cootBeTcTBUY ¢ yueOHBIM TUIAHOM Ha W3y4EHUE XMMUH B 9 Kiacce OTBOAMTCS 2 yaca B Heaenro, 70 4acoB B T0J1, TP HOPMAaTHBHOW MPOJIOJKUTEIBHOCTH
yd4eOHoro roja 35 yueOHBIX He/leNlb. B COOTBETCTBHM CO CIIOKMBIIEHCS MPAKTUKOW OpraHu3allii OCHOBHOTO 00IIero oOpa3oBaHus B 00pa3oBaTeIbHBIX
yupexieHus X o011ero o0pa3oBaHus peajibHasi IPOJOHKUTENBHOCTh Y4eOHOI0 rojla MEHbIlIe HOPMAaTUBHOM U cocTaBisieT 34 yueOHble Heaenu. Takum o0pasom,
BpeMsl, BbljiensieMoe pabouynMH y4eOHBIMU TUTaHAMH Ha U3y4eHHE XUMUH B 9 Kilacce Ha MpakTHKe paBHO 68 yacam.

C y4eéToM Hen30eXHBIX MOTeph Y4eOHOTO BPEMEHH, BBI3bIBAEMBIX Pa3IMUYHBIMU OObEKTUBHBIMU IPUYMHAMHU, a TAKKEe HEOOXOJMMOCTH BbIIETICHUS
JIOTIOJTHUTEIBHOTO BPEMEHH Ha U3Y4EHHUE OT/AEIbHBIX BOIIPOCOB Kypca XUMHUH NMPOrpaMMOi MpeaycMOTpeH 00JIbII0i 00bEM pe3epBHOTO BpEMEHH -6 4acoB.
[IporpamMMoi IpenyCMOTPEHO MIPOBEACHHUE:

KOHTPOJIbHBIX paboT — 4,

MPAKTUYECKUX paboT — 6 4acoB.

®opMbl, METOABI U CPEICTBA 00YUYEHHUSI, TEXHOJIOTHU



B nanHOM Ki1acce BeAYIIMMU METOAaMHU 00YUEHUS MPEAMETY SBISIOTCS: O0BSICHUTEIBHO-MIUTIOCTPATUBHBINA U PENPOTYKTUBHBIN, XOTSI HCHOJIB3YETCS U
YaCTUYHO-TIOMCKOBBIN. Ha ypokax HCIONb3yIOTCS 371€MEHTHI CIIEAYIOIINUX TEXHOJIOTUHI: JINYHOCTHO-OPUEHTHPOBAHHOE 00y4YeHne, 00ydeHHe ¢ TPUMEHEHHEM
onopHbIx cxem, KT, npoekTHas AesITENbHOCTD.

Hcnonp3yrotes caenyonue Gopmbl 00ydeHus: yueOHbIe 3aHATUS, SKCKYPCHH, HAONIOJCHHS, OTIBITHI, SKCIIEPUMEHTHI, padoTa ¢ yueOHOH M IOTIOJTHUTEIHHON
JUTEPaTypOii, aHaJIN3, MOHUTOPUHT, MCCIIeI0BaTeNbCcKas padoTa, mpe3eHTaus. OnpeaeIeHHOe MECTO B OBJIaICHUH JAHHBIM KYpPCOM OTBOIMT CSI
CaMOCTOSITEIIbHOW padoTe: MOATOTOBKA TBOPUYECKHX paboT, cooOmeHmit, pedeparos.
®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALMHU
[TpomexyTouHas arTecTanus IPOBOJUTCS B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATEIbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPYECKHX paboT.

VYyamuecst npoXoasaT UTOTOBYIO aTTecTanuio — B Buae [A.

Oo6yuenue Benércs no yueonuky O.C.I'abpuensH «Xumus 9 Kinacc», KOTOPbIA COCTaBISET €AUHYIO JTUHUIO Y4€OHUKOB, COOTBETCTBYET (hefiepaibHOMY
rocy/lapcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa BTOPOTO MOKOJIEHHUsT 0a30BOro ypoBHS U peanusyeT aBTopckyto nporpammy O.C.I'abpuensua( 2012r.)
OT1anunTesbHbIE 0CO0EHHOCTH PadoYel MPOrpaMMbl M AaBTOP CKOM

OcHOBHOE coJiep>KaHue aBTOPCKOM MOJTHOCTBIO HAIILJIO OTPa)K€HHE B JaHHOW pabouell mporpamme.

B pabouyro mporpammy 1mo XMMuu BHECEHBI H3MEHEHHS 110 CPAaBHEHHIO C aBTOPCKOM: M3 pe3epBa modasieHo 1 yac Ha «Metamb» u 1o6aBieH 1yac Ha
[Tpaktukym 1 «CBolicTBa METAUIOB U UX coeuHeHN». OCHOBHOE OTJIMYME JAaHHON padodeil mporpaMMbl OT aBTOPCKON COCTOUT B TOM, UYTO B aBTOPCKOM
IIporpamMmMme MpakTU4ecKue padoThl CIrPYNIUPOBAHbI B OJIOKU - XMMUYECKHE TPAKTUKYMBI, KOTOPBIE IPOBOJATCS MOCIIE N3YUEHHsI HECKOJIBKUX Pa3/esoB, a B
paloueil mporpaMme 3TH K€ MPaKTHUECKUe pabOThI JAIOTCS MMOCIIE U3YyYEeHUSI KOHKPETHON TeMbI. DTO MO3BOJISET JIydllle 3aKPENUTh TEOPETUUECKUN MaTepHuai Ha
IIPAKTUKE U MPOBEPUTH IPAKTUYECKUE YMEHUS U HABBIKU HEMOCPECTBEHHO MO JaHHOU TemMe. YTOObI MpOBECTH MPAaKTUYECKYIO padoTy 10 KOrAa-TO U3Yy4EHHOM
Teme, TpeOyeTcsl JOMOJIHUTENILHOE BpeMs AJIs IOBTOPEHUS TEOPETUUYECKUX OCHOB, YTO UCKJIIOYAETCS B IaHHON paboyell mporpaMme.

Pasien Kosn4yecTBo 4acoB B KoJsmn4yecTBo 4acoB B padoueii
ABTOPCKOI IporpamMmme nporpamMmme

1. Beenenue. O0mas xapakTepUCTHKA XUMUYECKUX 3JICMEHTOB M XUMHUCCKHUX PEAKIIUM. 10 10

Ilepuoanueckuii 3akoH u [leproanyeckas cucrema xumuieckux sneMeHToB .M. Menaeneena

2 .Meramist 14 14 +1 +2+1

3.IIpaktukym 1 «CBoiCTBa METAJUIOB U UX COCIUHEHUI 2 -

4. HemeTamnsl 25 25+3

5. IIpakTukym 2 «CBOMCTBa HEMETAJIOB M UX COECAMHEHUI» 3 -

6.0000m1eHe 3HaHUI TT0 XMMHUH 32 Kypc ocHOBHOM 1ikoJibl. [ToaroroBka k I'A. 10 10

Pe3zeps 6 4

Hroro: 70 70




PesynbTaTaM ocBOeHHsI Kypca XUMHUH
[Tpu n3yyeHnn XMMUHU B OCHOBHOM MIKOJIE 00ECTIeYnBACTCA JOCTIKEHIE TMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3YIbTATOB.
JInyHoCTHBIE:

® B IIEHHOCTHO-OPHEHTAIIMOHHOH cpepe — YyBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMUYECKYIO HAYKY, TYMaHH3M, OTHOILICHHE K TPYAY,
LEJIEYCTPEMIICHHOCTD;

¢ (opmupoBaHUE IEHHOCTH 3I0POBOTO M OE301acHOT0 00pasa KU3HHU; YCBOSHHUE MTPABHUJI HHUBHUIYaTbHOTO U KOJUIEKTUBHOTO OE€30MAaCHOTO TIOBEICHUS B
Ype3BbIYANHBIX CUTYALUSX, YIPOKAIOMIMX KU3HU U 3I0pPOBBIO JIIOJIEH;

® B TPYIOBOH chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEUIIIEH 00pa30BaTeIbHOM TPACKTOPHH;

® B II03HABaTEJbHOH (KOTHUTUBHOM, MHTENIEKTYalIbHOMN) chepe — yMeHue yrpaBiisiTh CBOEH MO3HABATEIbHOM 1€ TEIbHOCTBIO.

e (opMHPOBaHHE OCHOB IKOJIOTUYECKOM KYIbTYpPbI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHS], pA3BUTHE OTIbITA
9KOJIOTMYECKH OPUEHTUPOBAHHOU PEIEKCUBHO-OIIEHOYHON U MPAKTUYECKON JESITebHOCTH B KU3HEHHBIX CUTYaIUsX;

MeTanpeaMeTHble:

® YMEHHE CaMOCTOSITEIFHO OTIPEICIISATH eI CBOEro OOyUeHHUsI, CTaBUTh U (DOPMYITHPOBATH JIJIs1 ce€0s1 HOBBIC 3a/1aUd B yué€0e U M03HaBATEIbHOM
ACATCIIBHOCTH, pa3BUBATbh MOTHBBI U HHTCPECHI CcBO€eH MO3HABaTEIbHOMN ACATCIIBbHOCTH,

® YMCHHUEC CaMOCTOSATCIBHO INJIIAHUPOBATE ITYTU NOCTHIKCHUA ueneﬁ, B TOM YHUCJIC AJIBTCPHATUBHBLIC, OCO3HAHHO BBI6I/IpaTI) Haubolee 3(1)(1)GKTI/IBHI)IG CIIOCOOBI
pPEICHUA yqe6H51x U II0O3HABATCJIBbHBIX 3a1a4,

® YMEHHE COOTHOCHUTH CBOM JIEUCTBHUS C TUIAHUPYEMBIMH pPe3yIbTaTaMH, OCYLIECTBIISITh KOHTPOJIb CBOEH AEATEIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3yibTara,
OTIPENIETIATh CITOCOOBI IEWCTBUI B paMKaXx MPEUTOKEHHBIX YCIOBUH U TpeOOBAaHUMN, KOPPEKTUPOBATH CBOM JICH CTBUS B COOTBETCTBUU C U3MEHSIOMICHCS
CUTYyalUeH;

® YMEHHE OLICHUBATh MPABUILHOCTh BBHINOJHEHUS y4eOHOU 3a/1aun, COOCTBEHHbIE BOZMOXKHOCTH €€ peIICHHUS;

® BJIaJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHSITHS PEUICHUH U OCYILIECTBICHHS OCO3HAaHHOT'O BEIOOpA B yueOHOM U MO3HABATEIbHON
NesITeNIbHOCTH;

® YMEHHE ONPEENATh MOHATHS, CO3JaBaTh 0000IIeHUS, YCTAaHABINBATh AHAIOTUH, KJIACCU(PHUIIMPOBATh, CAMOCTOSATEIBHO BEIOUPATh OCHOBAHUS U KPUTEPUU
Ui KiaccuuKaluy, yCTaHaBIMBaTh IPUYNHHO-CIICACTBEHHbBIE CBS3U, CTPOUTH JIOTHYECKOE PACcCYKJIEHUE, YMO3aKIItoueHHe (MHIYKTUBHOE,
JIeIyKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBO/IBL;

® YMEHHE CO3/1aBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIENIA U CXEMBI [Tl pElIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BbIBATh YUEOHOE COTPYTHUUYECTBO M COBMECTHYIO JIEATEIbHOCTD C YUUTEIIEM U CBEPCTHUKAMU; pabOTaTh MHINBUYAIbHO U B TPYIIIE:
HaXOJHUTh 00Ilee pelleHre U pa3peniaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS MO3UILIUN U y4€Ta HHTEPECOB; (hOPMYINPOBaTh, ApryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

® yMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHH C 33Jjaueii KOMMYHUKAIIMH [l BBIPQXKEHUS CBOUX YYBCTB, MBICIIEH U MOTPEeOHOCTEN;
MJIAHUPOBAHUS U PETYJSLIMK CBOEH IEATEIbHOCTH; BJIaJIECHUE YCTHOM U MMCbMEHHOW PEUbl0, MOHOJIOTHYECKON KOHTEKCTHOM peyblo;

e (HopMHUPOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;
¢ (GopMHUpOBaHKE U PA3BUTHE IKOJIOTUUECKOTO MBIIUICHUS, YMEHHE IPUMEHSITH €T0 B MO3HABATEIHHON, KOMMYHHUKATUBHOM, COIMAILHON TIPAKTUKE U
npodeccruoHaIbHON OpUEHTALINH.



IIpeamerHsle:
1.B no3naBaresbHoIi cepe:
® J1aBaTh OMNPEICICHUS U3YYCHHBIX TOHATUN: «XUMHUECKHUH 3JIEMEHTY, «aTOM», KHOH», «MOJIEKYJIa», «IIPOCTHIC U CIIOKHBIC BEILIECTBAY, «BEIIECTBOY,
«xumMuIeckast popmymay, «OTHOCHTEIbHAS aTOMHAsi Maccay», «OTHOCUTENbHASI MOJIEKYJIIpPHAs Maccay, «BaJICHTHOCTDY, «CTEIIEHb OKUCIICHUS,
CKPUCTAJTUYECKAsl PEIIETKA», KOKCHUJIBIY, KKUCIOTBI», KOCHOBAHUMY, «COIN», «aM(POTEPHOCTHY, KHHIUKATOPY, KIEPUOTUICCKUN 3aKOHY,
«TEepUOaNYEcKasi TaOJIUIIA», KM30TOIbBI», «XUMHUECKAs CBA3bY, «IJIEKTPOOTPUIIATEIIHBHOCTEY, «XUMUYECKasl PEAKIIH»), «XXUMUUECKOE YPABHEHU €%,
«TEHETUYECKas CBS3bY», «OKUCICHHE), «BOCCTAHOBIICHUEY, «AJIEKTPOJIUTUYECKAS TUCCOLUALIUS, «CKOPOCTh XMMUYECKON PEaKIIUn;
® ONHUCaTh JAEMOHCTPAIMOHHBIC U CAMOCTOSITEILHO MPOBEACHHBIE XUMUYECKUE IKCTIEPUMEHTHI;
® ONUCHIBATh M Pa3JINUaTh U3YYCHHBIC KJIACCHI HEOPTaHUYECKUX COCTUHEHHM, MPOCTHIEC U CIIOXKHBIE BEIIECTBA, XUMHUYECKUE PEAKIUH;
e Kiaccu(UIMPOBATH U3yUYECHHBIE OOBEKTHI U SIBJICHUS;
® JIeNIaTh BBIBOJIBI M YMO3AKIIFOUECHHS U3 HAOMIOJCHUHN, U3YYCHHBIX XUMUUECKHX 3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB 10
aQHAJIOTUU CO CBOMCTBAMU U3YUYCHHBIX;
® CTPYKTYPUPOBATh U3YUYCHHBI MaTepral U XUMHUUYECKYIO0 HHPOPMAIIHIO, TIOTYYEHHYIO U3 IPYTUX HCTOYHHUKOB;
® MOJIETMPOBATH CTPOCHUE aTOMOB JIEMEHTOB 1-3 MEeprUoJ0B, CTPOCHUE MPOCTHIX MOJIEKYII;
2.B11eHHOCTHO — OPUEHTALIMOHHOM cdepe: aHATM3UPOBATH U OIEHUBATH MOCIEACTBUS JJII OKPYXKAOIIEH Cpeibl OBITOBOM U MTPOU3BOJACTBEHHON IEITEILHOCTH
4eNl0BeKa, CBA3aHHOM C MepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe: mpoBOAUTH XUMHUECKUA SKCTIEPUMEHT;
4. B cepe 0e30n1aCHOCTH KU3HEAEATEIbHOCTH:
® 0OKa3bIBaTh MEPBYIO MOMOIIb MTPU OTPABIECHUSAX, 0’KOTAX U IPYTUX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.
e Temarnuyeckoe NJIAHUPOBaAHME YUeOHOI0 MaTepHasa

No rnaBbl HasBanue riaBbl KosmuectBo yacoB [TpakTuy. paboThI Kontp.paboTsr

Brenenue. O0mas xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB U XUMUYECKUX 6 Nel
peakuuid. [lepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XUMUYECKUX
anemenToB JI.M.Menaeneera

1. Mertansl 18 Nel-3 Ne2
3. Hemeramnsl 28 Ne4-6 Ne3
5. O060011eHne 3HaHUH IO XUMUH 32 Kypc ocHOBHOM mikousl. [ToarotoBka k TUA. | 10 Ned
6. Pezepn 4

Htoro 70 6 4




OCHOBHOE CoZIep)KaHKE Kypca

Beenenue. O0mas XapakTepuCcTUKA XUMHUYECKHUX 3JIEMEHTOB M XuMHYecKux peakuuii. [lepnoauvecknii 3axon u Ilepnoanueckas cucrema
xumunueckux 3jaemenToB JI. U. Menaeneea (10 4)

XapakTepucTrKa 3JIEMEHTa 110 ero nosioxenuto B [lepuoanueckoii cucreme xumuueckux anemeHToB . M. MenneneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAaHUH
Y COJICH B CBETE TEOPUH JIEKTPOIUTHICCKON AUCCOIMAIINHI U OKUCICHHUSI-BOCCTaHOBIIeHUS. [ToHATHE O IepeX0THBIX 3eMeHTax. AM(OTepHOCTh. [ eHeTHUeCKni
psiL IepeXoAHOro 3eMeHTa. [lepuonnuecknii 3akoH u Ilepruonnueckas cucrema xumudeckux meMeHToB Jl. M. MenaeneeBa. Xumudeckas OpraHu3anusi ;KMBOU
Y HE)KUBOM MTPUPOIbl. XUMUYECKUIM COCTAB sSIIpa, MAHTUU U 36MHOM KOpPbl. XMMHUYECKHE SJIEMEHTHI B KJIETKAaX )KUBBIX OPraHu3MoB. MakpO- U MUKPOSJIEMEHTBHI.
O06o001enre cBeIeHni 0 XUMHYECKUX peakiusx. Kiaccuduxaiums XMuMUYECKUX PEaKIIUid 10 Pa3IMYHBIM TPU3HAKAM: «UUCJIO0 U COCTAB PEarupyronmXx u
00pa3yIoIuXCs BEUIECTBY, «TEIIOBON AP DEKT, «HATIPABICHHUE, «KM3MEHEHHUE CTETICHEW OKHUCIICHUSI SJIEMEHTOB, 00pa3yIONINX pearupyroire BemecTBay,
«(hazay, «ucrnonap3oBaHue KaTanu3aropa». [loHsTHE 0 CKOPOCTH XUMUYECKON peakiuu. DaKkTopbl, BIUSIONINE Ha CKOPOCTh XUMUUYECKHUX peakiuii. Karanuzatopsr
1 Katanu3. MTHruOuTopsl. AHTHOKCHUIAHTHI.

JdemoHcTpaumu.

Paznmunste opmer Tabmumel J{. 1. MenaeneeBa. Mojenu aToMOB 35ieMeHTOB 1—3-r0 mepro10B. Mo ieb CTPOCHHSI 36MHOTO Ti1apa (IoTepeuHbIid pa3pes).
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIUH OT MPUPOJIBl PEArupPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIIUU OT KOHIIEHTPAIINH
pearupyronux BEIecTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKITUU OT TUIONIAIA COTPUKOCHOBEHHS PEArupYyIOIMINX BEIECTB («KHUTIAIIUNA CIIOW).
3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT TEMIIEPATYPHI PEArMPYIOLIUX BEIEeCTB. [ OMOTe€HHBIN M reTepOreHHbIN KaTanu3bl. DepMeHTAaTUBHBIN KaTaaus.
WNurubuposanue.

JlaGopaTopHble ONBITHI.

1. ITosmyyeHue ruipokcHIa MMHKA U UCCIEAOBAaHUE €ro CBOMCTB. 2. MonenupoBanne nocTpoeHus [lepuoauyeckoi CUCTEMbI XMMUYECKUX 351eMeHToB 1. U.
MenneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cynbdara meau (I1). 4. 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKIIUN OT MPUPOJIBI PEarupyromnux
BEILIECTB HA PUMEPE B3aUMOJICUCTBUS KUCIOT C METAJUIAMM.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOW PEaKLIMK OT KOHLUEHTPALUU PEAarupyolnX BeIECTB Ha IPUMEPE B3aUMOJCHCTBUS LIMHKA C COJISTHOM KUCIOTOM
Pa3IMYHON KOHUEHTPALINH.

6. 3aBUCUMOCTbH CKOPOCTH XMMHYECKON peaKIMK OT IUIOMIAH COPUKOCHOBEHHS pearupyoiux BemecTs. 7. MoaenupoBaHue «KUISIIEero ciuos». 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT TEMIIepaTyphl pearupyroIuxX BeUIEeCTB Ha pumepe B3aumoaeiictsus okcuaa meau (I11) ¢ pactBopom cepHoit
KHCJIOTBI pa3JIMYHON Temreparypsl. 9. Pa3noxkeHnue nmepokcuaa BOAOPOia ¢ moMoIsio okcuaa Mapradna (IV) u karanasel. 10. O0HapyxeHHe KaTaia3bl B
HEKOTOPBIX MUILEBHIX MpoaykTax. 11. MHrubupoBanue B3auMoIeHCTBUS KUCIIOT C METaJUIaMU YPOTPOIIHHOM.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUSs

Yyamuiics X0JKeH ymemp:

HCIIOJIb30BATh MPU XapAKTEPUCTUKE MPEBPALEHNUN BEILIECTB MOHATUS: «XUMUYECKasl PeakUus», «PEeaKUu COCTUHEHUS, «PEAKIINU PA3I0KEHUS», «PEAKLIUU
oOMeHay, «peaklluy 3aMeIEHU», «PEaKnn HERTpaTu3aIuny, «9K30TEPMUIECKHE PEAKIIUNY, «OHAOTEPMHUUECKHUE PEAKIIUN», «OOpATUMBIEC PEAKIIUNY,
«HEOOpaTHUMBbIE PEAKITUNY, KOKUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKITUI, «TOMOTEHHBIE PEaKIIUN», «TeTEPOTeHHbIE PEAKIINNY, KATATUTUYECKUE PEeaKIIUNy,
«HEKATaJTUTHUYECKHUE PEAKIIUN, «TEIIIOBON AIPPEKT XUMUUECKOHN peaklnn», «CKOPOCTh XUMUYECKON peaKIuny», «KaTalIu3aTopy;

XapaKTepr30BaTh XUMUYECKHE 3JIEMEHThI |—3-T0 MeproI0B Mo UX MosoxeHuro B [lepuoanyeckoii cucteme xumudeckux snemenToB J[. M. Menneneesa:
XUMHYECKUHN 3HAK, MOPSAKOBBIN HOMEp, IEPHOJI, TPYIIIa, MOATPYIIa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsij sapa, YMCIOo MPOTOHOB U
HEHUTPOHOB B siZipe, 0011ee YHUCIIO0 AIIEKTPOHOB, PACIPEIeTICHHE AIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BEUIECTBO, (hOpMyia, Ha3BaHUE U THUI BBICIIETO
OKCH/JIa ¥ TUIPOKCHUA, JIETYYEro BOJOPOJIHOTO COETMHEHHUS (JIJ1s1 HEMETAIIOB));



XapaKTepU30BaTh OOIINE XUMHUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THIPOKCH/IOB; TIPUBOAUTH IPUMEPHI PEAKIIUH, MTOATBEPIKIAOIINX XUMUIECC KHE
CBOMCTBa aM(OTEPHBIX OKCUIOB U THIPOKCHIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIHI 110 YUCTY U COCTABY HCXOJIHBIX BEIIECTB M MPOYKTOB PEAKINH; TeIIIOBOMY (D (PEKTy; HApaBIECHUIO MTPOTCKAHUS
peaKly; U3MEHEHHUIO CTENIEHEN OKUCIICHUS AIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOIHBIX BEIECTB; YUaCTUIO KaTaau3aTopa;

OOBSCHSTH ¥ PUBOJUTH ITPUMEPHI BIUSHUS HEKOTOPBIX (PAaKTOPOB (IIPHPO/Ia Pearupyrolux BEIIeCTB, KOHIICHTPAIHS BEIIECTB, IaBJICHHIE, TEMIIEpaTypa,
KaTajau3aTop, TOBEPXHOCTh COMPUKOCHOBEHHS PearupyolnX BEIEeCTB) Ha CKOPOCTh XUMUUECKHUX PEaKIIUA;

HaOJI0/IaTh ¥ OMUCHIBATh YPABHEHUS PEAKIIMI MKy BEIIECTBAMU C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

MIPOBOJIMTH OMBITHI, TTOATBEPKIAIONTNE XUMUICCKIE CBOMCTBA aM(OTEPHBIX OKCHJIOB M THAPOKCHJIOB; 3aBUCUMOCTHh CKOPOCTH XUMUYECKOU PEaKIuu OT
paznuyHbIX (HaKTOPOB (TIPUPOIA pearupyIONIUX BEIIECTB, KOHIICHTPAIIUS BEIIECTB, IaBJIEHHE, TEMIIEpAaTypa, KaTaInu3aTop, MOBEPXHOCTh COMTPUKOCHOBEHUS
pearupyronmx BEIiecTs).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH sl

Yyanuiics T0J1KeH ymemp:

OTIPENIETIATH 1eIh YIEOHOM eATeTHHOCTH C IIOMOIIIBIO YUUTENS U CAMOCTOSITENIBHO, UCKATh CPEJICTBA €€ OCYIIECTBICHNUs, padoTas 10 TUIaHy, CBEPSATh CBOU
JIEHCTBUS C MEJBIO U MPU HEOOXOAMMOCTH UCTIPABIIATH OMIMOKH C TIOMOIIBIO YUUTEIISI U CAMOCTOSITENIBHO;

COCTaBJISITh aHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJICJIH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U MIPEICTABICHHEM HX B ITPOCTPAHCTBEHHO-TpaUIECKOU UM 3HAKOBO-
CUMBOJIMYECKOH dopme;

OTIPEeNATh BUbI KIIACCU(PHUKAIUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBJIATh NPSIMOE JEAYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasuabl (14 4)

[Tonmoxenne metamioB B [lepuoauyeckoit cucteMe xumuueckux 3memeHToB [1. 1. Menaeneea. Metamndeckas KpUCTAIUIMYECKAs PEIIETKA U METAJITNYeCKast
XuMudeckas cBs3b. OOmme puzndeckue cBoiicTBa MeTauioB. CruiaBbl, UX CBOMCTBA M 3HaYCHUE. XUMUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJIEH, a
TaKKe B CBETE UX MOJIOKECHUS B SJIEKTPOXUMHUYECKOM Py HanpsuKeHUH MeTamuioB. Kopposust MeTamioB U criocoObl 00pbObI ¢ Hell. MeTasuibl B IpUpo/IE.
OO6mmue crocoObl UX MOTYyYSHUS.

OO0masi xapakTepuCTHKA IIEJOYHBIX MeTaJLI0B. MeTabl B ipupoe. Obuue criocoOsl ux nosyderus. Ctpoerue atoMoB. Lllenodnpie MeTamibl — MpOCThIe
BelecTBa. BakHelmue coequHeHns MEI0YHBIX METANIOB — OKCHUJIBI, THAPOKCHUIIBI M COJTH (XJIOPHABI, KapOOHATHI, CyIb(haThl, HATPATHI), UX CBOWCTBA U
MIPUMEHEHHE B HApOJHOM X03stcTBe. KanmitHpie yno0peHus.

OO0mas xapakTepuCTHKA 3JIeMEHTOB I1aBHOM noArpynns! 11 rpynmel.

Crpoenue atomoB. lllenouno3emenbHbIe METAIIBI — MPOCTHIE BelllecTBA. BaxkHelie coeIMHEHU EI0YHO3EMENIbHBIX METAJIJIOB — OKCHJIbI, TUIPOKCUIIBI 1
COJIU (XJIOPUIbI, KapOOHATHI, HUTPATHI, CyIb(aThl, (hocdaTsl), X CBOMCTBA U MPUMEHEHUE B HAPOIHOM XO3SHUCTBE.

AJNIOMUHHA.

Crpoenue atoMa, GU3NYECKUE U XUMUYECKIE CBOMCTBA MPOCTOro BemecTBa. COeTUHEHHS alTFOMUHUS — OKCHUJ U THAPOKCHII, NX aM(OTEpPHBINA XapakTep.
Baxwuernimue conu amomunus. [IpumeHeHne antoMUHUS U €10 COCIMHEHUMN.

Keaeso.

Ctpoenue aToMa, pU3HUECKUE U XUMUUECKUE CBOMCTBA ITpocToro BemecTsa. I'eneTnueckue psaasl Fe'? u Fe
Baxneiimure conu xxene3a. 3HaUCHHE JKeJe3a U €ro COSAUHEHUH Il PUPOJIbl M HAPOJHOTO XO3SHCTBA.
JdeMoHCcTpanum.

OO0pas31ibl MEeT0YHBIX U MIEIOYHO3eMEeTbHBIX MeTaioB. OOpa3iisl criiaBoB. B3aumonelicTBre HATPUS, IUTUS U KAJIBLIKS C BOION. B3aumoneiicTBue HaTpus u
Mar"us ¢ KuciopoaoM. BzanmoaelictBue metaisioB ¢ Hemetauiamu. [lonmyuenue ruapokcuaos sxenesa (1) u (I1I).
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JlabopaTopHbIe ONBITHI.

12. BzaumopeiicTBrue pacTBOPOB KHUCIIOT U cojiel ¢ metaiuiamu. 13. O3HakoMiieHue ¢ pynamu kenesa. 14. OkpaivBaHue MIaMeHH COISIMU IISJIOYHBIX METAJIIOB.
15. B3aumopeiictBue kanpius ¢ Bojgoi. 16.ITomydenune rugpokcuaa Kajablys U UCCIEIOBAHUE €r0 CBOMCTB.

17. Ilony4yeHue ruipoKCUaA aTlOMUHUS U UCCIIEN0BAaHUE €ro cBOKCTB. 18. BzaumoelicTBue xxene3a ¢ consHoi kucinoroit. 19. Ilonyyenue ruipokcuaoB xees3a
(IT) u (IIT) u u3y4yeHue ux CBOUCTB.

IIpenmeTHble pe3yJibTaThbl 00y4eHHUs

Yyamuiics 10J1KeH ymemp:

HCII0JIb30BATh IIPU XapaKTEPUCTUKE METAJUIOB U UX COETUHEHUM MOHATHUS: «METAJIbD», «Psil aKTUBHOCTU METAJUIOBY, «IIEJIOUYHbIE METAJLIbDY,
«UIEJI0YHO3EMENbHBIE METaJIIbD», UCTIOJIb30BaTh UX MPH XapaKTEPUCTUKE METAJIOB; AaBaTh XapaKTEPUCTHUKY XUMHUECKHUX 3JIEMEHTOB-METAJIOB (IIEIOUHBIX
METaJUIOB, MarHus, KaJIbIIMs, ATFOMUHUS, JKeJle3a) Mo UX MosiokeHuto B [lepuoanueckoit cucteme xumuueckux anemeHToB J[. . MenzaeneeBa (XuMHU4YeCKuii
3HAK, MOPSIKOBBIN HOMEp, IEPHUOJ, IPyIIa, MOArPpyIa, OTHOCUTEIbHAsI aTOMHAas Macca, CTPOSHHE aToMa (3aps siipa, YUCIIO MPOTOHOB U HEHTPOHOB B sI/Ipe,
oO11ee Yncio 3JeKTPOHOB, pacIpeIesIeHNE AIEKTPOHOB 0 3JEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, (POpMyIIa, Ha3BaHHUE U THUI BBICIIETO OKCUAA U
TUAPOKCHUIA);

Ha3bIBAaTh COEMHEHHS METAJUIOB M COCTABIATh UX (POPMYIIBI [0 HA3BAHUIO;

XapaKTepU30BaTh CTPOCHUE, O0IIHe (PrU3HUecKre U XUMUYECKIE CBOWCTBA MTPOCTHIX BEIIECTB-METALIOB;

0O0BSACHATH 3aBUCHMOCTb CBOMCTB (MJIU MPECKa3bIBaTh CBOWCTBA) XUMUYECKUX AJIEMEHTOB-METAJNIOB (PaJinyC, METANINYECKUE CBOMCTBA AJIEMEHTOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COeIMHEHHH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCUIOB U THIPOKCHIOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT MoJioxkeHus B [lepuoanueckoil cucreme xumuyeckux saemeHToB /1. . Menneneesa;

OIKCBIBATH OOIIME XUMHUECKUE CBOIICTBA METAIJIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOI'O MIJIM POJIHOIO) SI3bIKA U SA3bIKa XMMUH;

COCTaBJIATh MOJIEKYJIIPHBIC YPAaBHEHUS PEaKIMi, XapaKTepH3yIOIUX XUMUYECKHUE CBOWCTBA METAJIJIOB U UX COCIMHEHHH, a TAKXKeE IEKTPOHHbIE YPaBHEHMUSI
IIPOLIECCOB OKUCIIEHUA-BOCCTAHOBJICHNUS;

YPaBHEHMSI AEKTPOIUTUUECKON AUCCOLUAIINN; MOJIEKYIIIPHBIE, TOJIHbIE U COKPALICHHbIE HOHHBIE YPAaBHEHUS PEAKIIUN C yUaCTHEM 3JIEKTPOJIUTOB;
yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIAY CTPOCHUEM aTOMa, XUMHUECKON CBS3bI0, TUIIOM KPUCTAIUIMYECKON PELIETKH METAJUIOB U UX
COEJMHEHUH, X 00mMUMHU GU3NUYECKUMHU U XUMUYECKUMU CBONCTBAMU;

OIUCBIBATH XUMUUECKUE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMEBHBIX METAJUIOB, a TAK)KE AJIFOMUHUS U XKeJle3a U UX COEJUHEHUH C TOMOILBIO €CTECTBEHHOTO
(pPycCcKOTO MM POJTHOTO) SI3bIKA U SI3bIKA XUMUMU;

BBIMNOJIHATE, HAOMIOAATh U ONUCHIBATh XMMUUYECKHH SKCIIEPUMEHT [0 PACIIO3HABAHUIO BXKHEHIIINX KATHOHOB METAJJIOB, THPOKCHU/1-MOHOB;
HKCIEPUMEHTAIBHO MCCIIEI0BATh CBOMCTBA METAJUIOB U X COEIMHEHHH, pelliaTh 3KCIIepUMEHTANIbHbIE 33/1a41 110 TeMe «MeTasuibh»;

OIUCBIBATH XUMHUECKUI SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT'O MWJIM POJIHOTO) SI3bIKA U SI3bIKA XMMMUU;

IIPOBOJIUTH PAcUeThl 10 XUMUYECKUM (OpPMyJIaM M YpaBHEHHUSM PEAKLUH, MIPOTEKAIOIIUX C YJaCTUEM METANIOB U UX COCAMHEHUI.

MetanpeaMeTHble pe3yJabTaThl 00y4eHust

Yyamuiics 10JI2KeH ymems:

paboTaTh O COCTABIEHHOMY IIaHY, UCIIOJIb3YS HAPsy C OCHOBHBIMH U JIONIOJHUTENIbHBIE CPEJCTBA (CIIPABOYHYIO JINTEPATYPY, CIOXKHBIE PHUOO pbI, CPEICTBA
HKT); c noMompio yuuTess OTOMpaTh Al pelieHus yueOHBIX 3a/1a4 HeOOX0JUMBbIE CJIOBAPH, SHIMKIONEANH, CIPABOYHUKH, SIEKTPOHHBIE AUCKU;
COIOCTABJIATh U OTOUPATh UHPOPMALIUIO, MTOTYYSCHHYIO U3 PAa3IMYHBIX MCTOUHUKOB (CIIOBApH, SHIMKIIONEUH, CIIPABOYHHUKH, HJIEKTPOHHbBIE TUCKH, CETh
WnTepHer);

MPEJCTaBIATh HH(OPMAIIMIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM uuciie ¢ npumeHenuem cpencts MKT;

0(GOPMIIATH CBOM MBICH B YCTHOW M MMCbMEHHOM PEUYH C yUETOM CBOUX YUEOHBIX M )KU3HEHHBIX PEUYEBBIX CUTYallUH, B TOM YHUCIIE C IPUMEHEHUEM CPE/ICTB
UKT;



COCTaBJISATh PELIEH3UIO HAa TEKCT; OCYLLECTBIIATH 10Ka3aTe€IbCTBO OT IPOTUBHOTO.
Tema 2. IllpakTukym 1. CBoiicTBa MeTA/LIOB M MX coequHenuii (2 u)!
1. OcymiecTBieHHE HENOYKN XMMHUECKUX NpeBpaiieHuid. 2. [lomydenue u cBoiCTBa COeqMHEHUH MeTaJlIOB. 3. Pelenne skcriepuMEeHTAIbHBIX 3a/1a4 Ha
pacrno3HaBaHHE U MOJIy4YEHUE COEAUHEHUN METaIIJIOB.
IIpeaMeTHbIe pe3ybTAaThl 00yYeHUSA
Yyamuiics T0J1KeH ymemp:
oOpamiarbcs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U HAarpeBaTEIbHBIMU MPHOOPAMH B COOTBETCTBUH C IPABUIIAMH TEXHUKH 0€30TIaCHOCTH;
HaOJI0IaTh 32 CBOMCTBAMH METAJIOB Ml MX COCMHECHUN U SBJICHHUSIMH, POUCXOSIIIUMH C HUMU;
OTIUCHIBATh XUMHUECKHI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJTHOTO) SI3bIKA U SI3bIKA XUMHH,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEJECHHOIO SKCIIEPUMEHTA.
MeranpeamMeTHble pe3yJabTaThl 00y4eHUs!
Yyanuiics T0J1KeH ymemp:
OTPEENATh, UCXO01 U3 yUeOHOU 3a/1auM, He0OX0JUMOCTh UCTIOJIb30BaHUS HAOIIOICHUS WIIM SKCIIEPUMEHTA.
Tema 3. Hemeranabl (25 4)
OO6mrast xapakTepuCTHKa HEMETAIIIIOB: ToyiokeHne B [lepuoanueckoii cucreMe xumudeckux 3yeMenToB [l 1. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB,
ANMEKTPOOTpUIIATENHHOCTH (D0) Kak Mepa «HeMeTaNTUIHOCTHY, psaa 0. Kpucrammmdeckoe cTpoeHHE HEMETANIOB — MPOCTHIX BEIIECTB. AJUTOTPOTIHS.
duznyeckue cBocTBa HeMEeTAI0B. OTHOCUTENBHOCTh MOHATHH «METAI) U «HEMETaD».
Bonopoa. Ionoxenue Bonopoaa B [lepuoguueckoii cucteMe xumudeckux aemMeHToB Jl. 1. MenaeneeBa. CTpoeHue atoma v MOJIEKynbl. u3nueckue u
XUMUYECKHE CBOWCTBA BOJIOPOJA, €r0 MOJYyYEHHUE U IPUMEHEHHUE.

NMPOBOIUTCS TOJbKO NMPaKTH4Yeckasi padora 3
Boaa. Crpoenue monekyinbl. Bogopoanas xumuueckas cBsizb. DU3n4ecKue CBOMCTBA BOJIbI. AHOMAJIUU CBOMCTB BOJIbI. [ uapoduabHbie B ruapodoOHbIe
BelecTBa. XUMUYECKHE CBOMCTBA BObI. KpyroBopoT Boibl B mpupoae. Bomoouncrka. Asparus Boasl. beiToBbie GUabTpbl. MUHEpATbHBIE BOIBI.
JlucTuiinpoBaHHas BOJIA, €€ MOJYyYEeHUE U IPUMEHEHUE.
Oo0mas xapaktepucTuka rajgoreHoB. Crtpoenue atoMoB. [IpocTeie BemecTBa 1 OCHOBHbIE COEIMHEHUS TAJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xiope, Opome, ¢prope u ioxe. [IpumeHeHne raioreHoB U UX COEAMHEHUN B HAPOJIHOM XO34HCTBE.
Cepa. CrpoenHue aToMa, aJuIOTPOIIHs, CBOMCTBA U TpUMEHeHne pombuueckoit cepbl. Oxcuapl cepsl (IV) u (VI), ux mosnydenue, cBOMCTBA U MPUMEHEHHE.
CepHas KMCIIOTa U €€ COJIM, X IPUMEHEHHE B HAPOJHOM X03s1iicTBEe. [Ipon3BOACTBO CEPHOM KUCIOTHI.
A3ot. CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOIO BEIIECTBA. AMMHMAK, CTPOCHUE, CBOMCTBA, IIOJIydeHHUE U puMeHeHne. Cojiu aMMOHUS, UX CBOWCTBA U
npumenenne. Okcunpl azota (II) u (IV).
A3OTHas KHUCJIOTa, €€ CBOMCTBA U MpUMeHeHHe. HUTpaTel 1 HUTPUTHI, IPOOJIeMa UX COAECPKaHUSI B CEIbCKOXO03AMCTBEHHOM MPOIYKIIMHA. A30THBIE yIOOpEHHUS.
®ocdop. Crpoenue aToma, aJUIOTPOIUS, CBOKWCTBA Oenoro u kpacHoro ¢gocdopa, ux npuMmenenne. OCHOBHbIE coequHeHHs: okcu Gpocdopa (V) u
optodochopHas kucnora, pocharsl. PochopHslie yaoOpeHHs.
Yraepoa. Ctpoenue aToma, asIoTpomnus, CBoiicTBa Moaudukanuii, mnpumeHenue. Okcunsl yriaepoaa (I1) u (IV), ux cBoiictBa u npumenenne. KapoboHaTbr:
KaJIBLIUT, COJa, MOTAll, UX 3HAUYECHUE B MIPUPOJIE U )KU3HU YEJIOBEKA.
Kpemuuii. CtpoeHue aroma, KpUCTaNTMYECKHI KpeMHUH, ero cBoiicTBa U mpuMeHeHue. Okcun kpemuus (I1V), ero mpupoiasie pa3HOBUAHOCTH. CHIIUKATHI.
3HavYeHNE COCIMHEHUI KPEMHHMS B )KMBOM M HEKUBOU npupoie. [IoHsITHE 0 CUIMKATHON MPOMBIIIJIEHHOCTH.
JdeMoHcTpanuu.
OO0pas31ibl TaJoreHOB — MPOCTHIX BEIIecTB. B3anMoielicTBUE rajoreHOB ¢ HATpUeEM, ¢ alloMUHUEM. BrITecHeHHe XJIOpoM OpoMa MITH HoJia U3 pacTBOPOB UX
coJiell. B3anMoaelicTBre cepbl ¢ MeTaslaMu, BOJOPOJIOM U KMCIOpoA0M. B3anMoaelicTBue KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ Mefpto. [lornomenue



yIJeM pacTBOPEHHBIX BEUIECTB WM ra3oB. Boccranosienue Meau u3 ee okcuaa yriaem. OOpasibl IPUPOIHBIX COSTMHEHUH XJI0pa, cepbl, pocdopa, yriepoaa,
kpemHus. OOpa3ibl BAKHEHIINX 711 HAPOJHOTO X03sCTBA Cyab(aTOB, HUTPATOB, KapOoHATOB, pochaToB. OOpa3iisl cTEKIa, KEPAMUKH, [IEMEHTA.
JlaGopaTopHbIe ONBITHI.

20. ITonyyenue u pacrno3HaBanue Bojgopoia. 21. McciaenoBanue mnoBepXHOCTHOTO HATsHKEHUS BOABL. 22.PacTBopeHne nepmMaHranara Kajiusi Wiid MEJHOTO
Kyrnopoca B Bojie. 23. ['unparanus o6e3BoxxeHHoro cynabparta meau (II). 24. M3roToBieHue TUIICOBOTO OTIICYATKA.

25. O3HaKOMJIEHHUE C KOJUIEKIHEH OBITOBBIX (PUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEPAIbHOM BOJIbL. 27. KadecTBeHHAst peakys Ha raJlOTeHHI-HOHBI.
28. Ilonyyenue u pacrno3HaBanue kucioposa. 29. 'openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CpoiicTBa pa3daBieHHOM cepHOM KuciaoThl. 31. M3yuenue
cBOICTB amMMmHuaka. 32. Pacnio3HaBanue cosielt ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KUCIOTHL. 34. B3anMoaelicTBUEe KOHIIEHTPUPOBaHHOM a30THOM
KHCIIOTHI ¢ Menblo. 35. Topenne pocdopa Ha Bo3zayxe u B kucinopoje. 36. PacioznaBanue docdatos. 37. I'openune yris B kuciopoe. 38. [lomydenne yroyibHOM
KHCJIOTHI ¥ u3y4ueHue ee cBorcTB. 39. [lepexon kapOOHATOB B rUAPOKApOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [losryuenrne KpeMHEBOW KHCIOTHI U M3YUYE€HUE €€ CBOMCTB.

IIpeameTHbie pe3yabTaThl 00y4eHUsI

Yyamuiics T0JKeH ymemp:

WCTIOJIH30BATh TPU XapaKTEPUCTHKE METAIJIOB U X COSTMHEHHI MOHATHUS: HEMETAIIIBD), «TaJIOTEHBD», «aJNTIOTPOITHBIC BUAOU3MEHEHUS), <OKECTKOCTh BOJIBI,

«BPEMEHHAs )KECTKOCTh BOJIBI», KIIOCTOSTHHASI ’KECTKOCTh BOJBI», «00IIast )KECTKOCTH BOIBIY;

JlaBaTh XapaKTEPUCTHUKY XUMUYECKUX AJIEMEHTOB-HEMETAILIOB (BOIOPOa, FAJIOT€HOB, KUCIOPOa, Cephl, a30Ta, hocdopa, yriepoaa, KpEMHUS) [0 UX
nosioxkeHu1o B [lepuomyeckoii cucteme xumudeckux 3nemeHToB Jl. 1. MenzaeneeBa (XuMU4ecKHii 3HaK, MOPSAAKOBbII HOMEp, IEPUO, TpyIiNa, HOArpYyIIa,

OTHOCHTEIIbHASI aTOMHAsI Macca, CTPOSHHE aToMa (3apsi spa, YUCIIO MPOTOHOB M HEUTPOHOB B sipe, 00IIee YHCIIO AIIEKTPOHOB, pacnpeeseHrue dJIEKTPOHOB 110
AIIEKTPOHHBIM CJIOSIM), POCTOE BELIECTBO, (POpMyIa, Ha3BaHKE U THII BBICIIETO OKCHJIA ¥ TUAPOKCUIA, (GopMylia U XapakTep JETy4ero BoJI0OPOIHOTO
COC/TMHCHHUS );

Ha3bIBAaTh COEMHEHMSI HEMETAJJIOB M COCTABIIATH UX (DOPMYIIBI IO HA3BaHMUIO;

XapaKTepH30BaTh CTPOCHUE, O01IHe (PrU3HUecKre U XUMUYECKIE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;

0O0BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM IIPECKA3bIBATh CBOMCTBA) XUMUYECKUX JIEMEHTOB-HEMETAIIIOB (paJnyc, HEMETAINTNYECKHE CBOWCTBA AJIEMEHTOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MU COEIMHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BRICIIMX OKCUIOB U THIPOKCHIOB,
JETYYHX BOJOPOIHBIX COSMHEHHNA, OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT NOJI0KeHus B [lepuoanueckoil cucreme xumudeckux snementos /1. U.
Menneneena;

OMHCHIBAThH O0IINE XMMHUECKHUE CBOMCTBA HEMETAJJIOB C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U A3bIKA XUMUHU;

COCTaBIISATh MOJICKYJISIPHBIC YPaBHEHUS PEaKIIMii, XapaKTePU3YIOIIUX XUMUYECKIE CBOMCTBA HEMETAIIOB U UX COEAMHEHUH, a TAK)Ke AIIEKTPOHHBIE€ YpaBHEHUS
MIPOLIECCOB OKUCIECHUSA-BOCCTAHOBIICHNUS,

ypaBHEHUS AJIEKTPOJUTUYECKON TUCCOLUAIIUH; MOJIEKYIISIPHBIE, TOJHbIE U COKPAIlleHHbIE HOHHBIE YPABHEHHUSI PEAKIIUi C yUaCTHEM DIIEKTPOIUTOB;
yCTaHABIMBATh IPUUYMUHHO-CJIEICTBEHHBIE CBSI3U MEXKY CTPOSHUEM aTOMa, XUMUYECKON CBSA3BIO, TUIIOM KPUCTAJUIMYECKOH PEIIEeTKH HEMETAIIIOB U UX
COEMHEHUH, X 00mMUMHU PU3NUYECKUMHU U XUMUYECKUMHU CBONCTBAMU;

OIHCBIBATH XUMUUYECKUE CBOMCTBA BOAOPOA, TAJIOr€HOB, KUCIOPOaa, Cephl, a30Ta, ocdopa, rpadura, anmmasza, KpEMHHS U UX COAUHEHHUN C TOMOLIbIO
€CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) SA3bIKA U S3bIKA XUMHH;

OIHCBIBATH CIIOCOOBI YCTPAHEHHUs KECTKOCTH BOJIBI U BBIMOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKUN SKCIIEPUMEHT;

BBIMOJIHATE, HAOMIOAATh U OMUCHIBATh XMMUYECKHH SKCIIEPUMEHT IO PACMO3HABAHUIO HOHOB BOAOPO/Ia M AMMOHHS, Cylb(daT-, kKapOoHaT-, CHIIMKaT-, pocdar-,
XJI0pUA-, OpOMUA-, HOAUI-UOHOB;

HKCIIEPUMEHTAIBHO MCCIEI0BAaTh CBOMCTBA METAJIIOB U X COEAMHEHHH, peIIaTh SKCIIepUMEeHTaIbHbIE 3a1auu 1o TeMe «Hemeramb»;

OTHCBIBATH XUMHUECKHUI KCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XMMMUHU;



MIPOBOJMTH PACUETHI M0 XUMUYECKUM (POpMYIaM M YPaBHEHUSM PEAKIUH, MPOTEKAIINUX C YIACTHEM HEMETAIIOB U MX COCIMHEH Hil.

MeTanpeamMeTHblIe pe3yabTaTbl 00y4eHHu sl

VYyamuiics 10J2KeH ymems:

OpraHU30BbIBATh YU€OHOE B3aUMOACHCTBUE B IpyMIe (paclpeaesisiTh pOiIu, T0TOBAPUBATHCS APYT C APYTOM U T. 1.);

MpeABUACTH (IPOTHO3UPOBATH) MOCIEICTBHUS KOJUIEKTUBHBIX PEIICHUIA;

MMOHUMATh NMPUYNHBI CBOETO HEYCIeXa U HaXOJUTh CIIOCOOBI BBIXO/Ia U3 3TOM CUTYallUH;

B JIMAJIOTE C YUYUTEJIEM YYUTHCA BhIpA0aThIBaTh KPUTEPUU OLIEHKHU M OMIPEACIISATh CTENEHb YCICIIHOCTH BBITIOJIHEHUS CBOCH pabOTh M pabOTHI BCEX, UCXOS U3
HMMEIOIINXCS KPUTEPUEB, COBEPIIICHCTBOBATH KPUTEPHUH OLICHKHU M MOJIB30BaThCS MU B XOJI€ OIIEHKH U CAMOOIICHKH,

OTCTauBaTh CBOIO TOUKY 3PEHHS, apTyMEHTHPYS €€;

MOJTBEPIKIaTh apryMEHTHI (haKTaMH;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, MBITATHCS TPUHUMATh APYTYIO TOUKY 3PEHHS, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTAaBJISITh pedepar 1o onpeaeIeHHon Gopme;

OCYIIIECTBJISITh KOCBEHHOE Pa3/ICTUTENHHOE I0OKA3aTeIHCTBO.

Tema 4. IpakTuxym 2. CBoiicTBa coeanHenuii HemeTaLI0B (3 u)!

1. Pemenne sxciepuMeHTaNBHBIX 3a71a4 1o TeMe «[loarpymmna ramoreHosy. 2. Pemenne skcnepuMeHTanbHbBIX 3a1a4 1o Teme«lloarpynma kuciopomay. 3.
Pemenue skcnepuMeHnTanbHbIX 3a7a4 o teme «lloarpymnmna azortay. 4. Pemenue skcnepuMeHTalIbHbIX 3a71a4 1o TeMme «[lonrpymnma yrinepona». 5. [onyuyenue,
cobupaHue U pacrio3HaBaHUE Ta30B.

IIpenmeTHbIe pe3ybTATHI 00yUYeHUs

Yyamuiics 10J17KeH yMems:

oOparaTecs ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U HarpeBaTEIbHBIMU TPUOOPAMU B COOTBETCTBUH C MPABUIIAMH TEXHUKH 0€30TIaCHOCTH;

HaOJI0JaTh 33 CBOMCTBAMH HEMETAJJIOB M UX COSAUHEHUN U SIBICHUSIMU, TPOUCXOASIIUMU C HUMH;

OTHCHIBATh XUMUYECKHI1 SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJbTAaThl 00yUYeHUsI

VYyanuiics 10J17KeH ymems:

OTIpEeeNsATh, UCXOI U3 YUeOHOM 3a/1auu, He0OX0JMMOCTh UCIIOJIB30BaHuUs HAOIIOACHUS UITU SKCIIEPUMEHTA.

NMPOBOIATCH TOJbKO MPpaKTH4YecKHue padorTnl 1,2 u 5.

Tema 5. O0001IeHNE 3HAHNH 10 XUMHH 32 KyPC 0CHOBHOI mKoJbl. [loaroroBka k rocynapcrBenHoii urorosoii arrecrauuu (I'MA) (10 1)
[Tepuoauueckuii 3akon u [lepuoauueckas cuctema xumudeckux 3memMeHToB J. Y. MenaeneeBa. @usnueckuii cMbICI MOPSIKOBOTO HOMEpa 3J€MEHTa, HOMEPOB
MepHro/ia U rPyNIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX COCMHEHH B IepHOIaxX U TPYIIaxX B CBETE MPEICTaBICHHI O CTPOCHUU aTOMOB
AJIEMEHTOB.

3HavueHHE NePUOJUUECKOTO 3aKOHA. BUABI XMMUYECKUX CBSI3€W U TUIIBI KPUCTAJUIMYECKUX PEHIETOK. B3anMOCBSA3b CTPOEHUS U CBOMCTB BELLECTB.
Knaccudukarus XuMHUYECKUX peakuii MO pa3TUYHbIM MPU3HAKaM (YHCIIO U COCTAB PEarupyronx u o0pa3yromuxcs BEIIecTB; HaTn4ne

rpaHullbl pasaena (az; TerioBoi A3PPeKT; H3MEHEHUE CTEeTeHEeH OKUCIIEHUSI aTOMOB; MCIOJIb30BaHNE KaTalln3aTopa; HallpaBJieHue mpoTekanus). CKopocTh
XUMHYECKUX peakluil u (HakTopbl, BIustonye Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIINI U CIIOCOOBI CMEIICHHSI XUMHUYECKOTO PAaBHOBECHS.

[IpocThie u croxHbIe BenlecTBa. MeTaibl 1 HeMeTaulbl. [ eHeThuecKue psiibl MeTajia, HeMeTallla U MepexoIHoro Merasuia. OKCUABIM THAPOKCHIBI
(ocHOBaHUS, KUCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI), coti. X cocTaB, kiaccupuKaius U o0II1e XUMHYECKHUE CBOMCTBA B CBETE TEOPUH DIEKTP OTUTUUECKON
JUCCOIMAIUH.



JInyHOCTHBIE pe3yabTaThl 00y4YeHus!
Yyamuics 10J1KeH:
3HAMb U HOHUMAMb: OCHOBHBIC HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XUMHH U OOIIECTBA; JOCTHXKEHUS B 00JIaCTH XUMHUH U KYJIbTYPHBIC TPAJUIIUN
(B 4aCTHOCTH, HayYHBIE TPAJAULIMHU) CBOCH CTPaHbI; OOIIEMUPOBBIE JOCTHKEHHUS B 00JIACTH XMMUHU; OCHOBHBIE TPUHIUIIBI ¥ ITPABHJIa OTHOI EHHSI K IPUPO/IE;
OCHOBBI 3/JOPOBOTO 00pa3a KHU3HU U 37J0POBbECOEPETAIOIINX TEXHOIOT UH;
[IpaBUJIa MOBE/ICHUS B UPE3BbIYANHBIX CUTYaAlUsAX, CBSI3aHHBIX C BO3/IEHCTBUEM PA3JIMYHBIX BEILIECTB; OCHOBHBIE IIpaBa U 00513aHHOCTH I'paXk/1aHW Ha (B TOM 4YHCIIe
YUaIerocs), CBA3aHHbIE C IMYHOCTHBIM, TPO(PECCHOHATIBHBIM H )KU3HEHHBIM CAMOOTIIPEICIICHUEM;
COLIMANIBHYIO 3HAYMMOCTb U COZIep KaHue MpodeccHii, CBI3aHHBIX C XUMHEH;
UCNbIMBIEAMDb . YyBCTBO TOPAOCTH 3a POCCUICKYI0 XMMUYECKYIO HAYKY M YBAKEHHE K UCTOPUHU €€ PA3BUTHSI; YBAXKEHUE U NIPUHATHE JOCTHKEHUN XMMUH B
MUpE; JII000BB K IPUPO/IE; YBAKEHUE K OKPYKAIOIIUM (YHaIIUMCS, YUUTENSAM, POJUTEISAM U JIp.) — YMETh CIyLIaTh U CIBIIIATh MApTHEPa, MPU3HABATh [IPaBO
Ka)KJI0T0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUs ¢ Y4ETOM MO3UIMM BCEX YHaCTHUKOB; YyBCTBO MPEKPACHOTO M 3CTETHUYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPALICHUIT; CAMOYBaK€HUE U SMOIIMOHAIBHO-TI0JI0KUTEIbHOE OTHOLIEHHE K ce0e;
npu3Haeamyp: NEHHOCTD 3/I0POBbS (CBOET0 U JAPYI'UX JII0/IEN); HEOOXOAUMOCTh CAMOBBIPAKEHUSI, CAMOpEaIN3allui, COLMAIbHOTO IPU3HAHMUS,
0CO3HAGamMb: TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSATEIBHBIM MOCTYIIKAM U JIEHCTBUSAM, OTBETCTBEHHOCTD 32 UX PE3YIbTaThl; TOTOBHOCTD (MK
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO MO3UIIMIO U KPUTHUYHO OTHOCUTHCS K CBOUM MOCTYIIKAM;
npoA6AMB: FKOJIOTUYECKOE CO3HAHUE; 100POKEIaTeIbHOCTb, JOBEpUE U BHUMATEIBHOCTD K JIIO/ISIM, TOTOBHOCTb K COTPYJHHYECTBY U IpYK0e, OKa3aHUIO
MTOMOIIY TeM, KTO B HEW HyXJaeTcs; 0000IIeHHbIH, yCTONYMBBIA U N30MpaTENIbHbII M03HABATEIbHBIA HHTEPEC, MHULIMATUBY U JTH0003HATEIFHOCTh B U3yUYE€HUU
MHpa BELIECTB U pPeaKlnii; eJIeyCTPEMICHHOCTh U HACTOMYMBOCTD B IOCTHXKEHUU 11€JIel, TOTOBHOCTD K MPEO0JI0JIEHUIO TPYAHOCTEHN; YOSKIEHHOCTD B
BO3MO’KHOCTH ITO3HAHMSI IPUPOIbI, HEOOXOAUMOCTH Pa3yMHOI'O MCIIOJIb30BaHMs JOCTHKEHUI HayKN U TEXHOJIOTMH AJIs pa3BUTHUS OOLLECTBa;
yMmemp: YCTaHABIIMBATH CBSI3b MEK/Y LIE€IbIO U3YUEHUS XUMUU U TEM, U1 4YETO OHA OCYIIECTBIISIETCS (MOTHBAMM); BBIIIOJIHATh KOPPUTUPYIOILYIO CAMOOLICHKY,
3aKIII0YAIOLIYIOCS B KOHTPOJIE 3a MIPOLECCOM M3YUEHUSI XUMUH U BHECEHUU HEOOXOUMBIX KOPPEKTHBOB, COOTBETCTBYIOIMX JTANaM U CIOCO0aM U3 ydeHHs
Kypca XMMWH; BBIIIOJIHATH PETPOCIIEKTUBHYIO CAMOOLICHKY, 3aKIHYAIONIYIOCS B OLICHKE IPOLIECCA U PE3yJIbTaTa U3y4eHUsI Kypca XMMHHA OCHOBHOM IIIKOJIBI,
IIO/IBEICHUU UTOTOB HA OCHOBE COOTHECEHHUS LIEJIEH U PE3YJIbTATOB;
CTPOMTH J)KU3HEHHBIE U MTPO(ECCHOHANIbHBIE IUIAHbI C Y4ETOM KOHKPETHBIX COLUAIbHO-UCTOPHUUECKUX, TOTUTUYECKUX U SKOHOMHUYECKUX YCIIOBUI; OCO3HABATh
COOCTBEHHBIE LIEHHOCTU U COOTBETCTBUE UX
IIPUHUMAEMBIM B JKM3HH PELICHUSAM; BECTU AUAJIOT HA OCHOBE PAaBHOINPABHBIX OTHOILIECHUN U B3aUMHOT'O YBa)KCHMUSI; BBIICIIATH HPABCTBECHHBIN aCIEKT OBEICHMUS
U COOTHOCHUTB MOCTYIKH (CBOM U APYIHX JIFOJEH) U COOBITHS C MPUHATHIMHU STHUECKUMH HOPMaMH; B IIpeiesiaX CBOMX BO3MOYKHOCTEH MPOTUBOICHCTBOBATH
JEUCTBUSAM U BIMSHUAM, IPEACTABIIAIONIUM YIPO3Y KHU3HH, 310pPOBbI0 U 0€3011aCHOCTH JIUYHOCTH U OOIECTBA.
IInanupyemsble pe3yJbTarTbl 00y4eHH:

BbInyCKHUK HAy4YHUTCH:

* ONMCBIBATh CBOMCTBA TBEP/BIX, XKUIKUX, [a3000pa3HbIX BEIIECTB, BBIACISA UX CYLLIECTBEHHbIE IPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOKWCTBAM, YCTAHABIMBATH IIPUYUHHO -CIICICTBEHHBIE CBSI3H MEK/ly JaHHBIMU XapaKTepUCTUKaAMU
BEILIECTBA,

* PaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MIOHATUHN «aTOM», «MOJIEKYJIa», «XUMUYECKHUU DJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BELIECTBO,
«BAJICHTHOCTB), UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C HOMOIIBI0 XUMUUECKUX (POPMYI U CYITHOCTh XUMHUECKHX PEAKIUN C OMOLIbI0 XUMHUUECKUX YpaBHEHUH;

* BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BEILIECTB, a TAK)KE MACCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTA B COSAUHEHUAX IS O LICHKU
UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIIOTBI, COJIH;



* KITacCU(UIIUPOBATH OKCH/IBI U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIH 110 COCTaBY;

* [10JIb30BATHCS J1A00OPATOPHBIM 000PYJOBAHNEM M XUMUYECKOH MOCYI0H;

* IPOBOJIUTH HECJIOKHbIE XUMUYECKHE OTIBITHI M HAOIIOICHHS 32 N3MEHEHUSIMH CBOMCTB BEILIECTB B MPOLIECCE UX MPEBPAILCHHI; COOM0AATh IpaBUia
TEXHUKU 0€30MaCHOCTH MPU IPOBEIECHUH HAOIIOACHUI U OTIBITOB;

* pa3IUYaTh HKCIEPUMEHTAIBHO KHCIIOTHI U MENOYH, MOJIb3YSICh HHANKATOPAMH; OCO3HABATh HEOOXOJMMOCTH COOIOJICHHSI MEp O€30MacHOCTH MPH
oOpalieHny ¢ KUCIOTAaMH U IIEJI0YaMHu.

* pacKpbIBaTh CMbICH nepruoandeckoro 3akona Jl. . Menneneesa;

* OIMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPHOMUECKON CUCTEMBI XUMUYECKUX HIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX AJIEP U paclpe/ie]IeHUE YUCIIa AIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJbIX MEPHOJIOB
MEePUOINYECKON CUCTEMBI, a TAKXKE KaIus U KaJIbIHs;

* pa3nuyaTh BUJbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETIOJISPHYIO U METAJUIMYECKYIO;

* 1300paXkaTh JEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pa30BaHHBIX XMMUUYECKUMHU CBSI3IMHU PA3HOTO BUIA;

* BBISIBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIIMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITTNYECKHUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTHI U UX COETUHEHHS Ha OCHOBE IMOJIO’KEHHUS JIEMEHTOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTEHN CTPO €HUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOIUIECKOI0 3aKOHA U MEPUOINYECKON CUCTEMbl XUMHUUECKHUX 3JIEMEHTOB
. Y. MenneneeBa; * 00bSCHATH CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMIHAAIBHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIIOBUS MPOTEKAHUS XUMHUECKIX PEaKIHi;

* yCTaHABJIMBATh MPUHAUIEKHOCTh XUMUUECKOW PeakuK K ONPeAeIEHHOMY THITY 10 OJHOMY M3 KJIACCHU(PHUKALMOHHBIX IPU3HAKOB: 1) MO YMCIy U COCTaBY
HCXOJIHBIX BELIECTB U IIPOJYKTOB PEAKLUU (PEAKIIMU COSAMHEHUS, PA3JIOKEHHs, 3aMEIeHUs 1 00OMEHa); 2) 10 BBIAEICHUIO WIN MOTJIOLICHHUIO TEIUIOTHI (PeakLuu
9K30TEPMUUECKUE U IHIOTEPMUUECKHE); 3) IO U3MEHEHUIO CTENIEHEH OKUCIIEHUS] XUMUUYECKHUX 3JIEMEHTOB (PEaKLIUU OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIE); 4) IO
oOpaTuMoCTH TIpoliecca (peakiuu 00paTuMbie U HeOOpaTUMBIE);

* COCTaBJIATh YPABHEHUS AIEKTPOIUTHYECKOM TUCCOLMALMU KUCIIOT, LEJI0UeH, COJIe; OJIHbIE U COKpaIllEHHbIE HOHHBIE YPABHEHUS peakuil 0OMeHa;
YPaBHEHMsI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii;

* IPOrHO3UPOBATH MPOAYKTHl XUMUYECKUX PeaKIMi 1o (hopMysaaM/Ha3BaHUAM UCXOJIHBIX BEILECTB; ONPEAEIATh UCXOAHbIE BEIIECTBA 10
(dbopMmynaM/Ha3BaHUAM IPOJYKTOB PEAKLIUY;

* COCTaBJIATh YPAaBHEHUS PEAKLUI, COOTBETCTBYIOIUX MIOCIEI0BATEILHOCTH («LEHOYKE») MPEBPALIEHUH HEOPIraHUYECKUX BEIECTB Pa3InYHbIX KJIaCCOB;

* BBISIBJISITB B IPOLIECCE SKCIIEPUMEHTA IPU3HAKHU, CBUIETEIILCTBYIOLINE O MPOTEKAHUH XUMUYECKON peakiui;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHOM MAaCCOBOM JI0J1el pacTBOPEHHOTO BEILECTBA;

* ONPEAETATh XapaKTep Cpe/ibl BOJHBIX PACTBOPOB KUCJIOT U LIEJIOUYEH 110 N3MEHEHHUIO OKPACKU MHIUKATOPOB;

* [IPOBOJIUTh KAUECTBEHHBIEC PEAKLIUH, TOATBEPKIAIOIIME HATMYUE B BOJHBIX pACTBOPAX BELIECTB OTJC/IBHBIX HOHOB

* ONpEAETATh MPUHAIIICKHOCTh HEOPTaHMUECKUX BEIIECTB K OHOMY M3 M3YYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETaJJIbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI,
COJIN;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* OIIPENENSTh BAJICHTHOCTD U CTEIIEHb OKMCIIEHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIbI HEOPTaHMUECKUX COSAMHEHUH 10 BaJICHTHOCTSIM M CTEIIEHSM OKHCIICHHS 3JIEMEHTOB, a TaK)XKe 3apsilaM HOHOB, YKa3aHHBIM B
TabJIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJEH;

* 00OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHJIOB,
00pa30BaHHBIX AIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;



* Ha3bIBaTh OOIINE XUMUYIECKIE CBOMCTBA, XapaKTEPHBIC [Tl TPYII OKCHJIOB: KUCIOTHBIX, O CHOBHBIX;

* Ha3bIBAaTh OOIINE XUMUYIECKIE CBOKCTBA, XapaKTEPHBIC ISl KAXKJIOTO U3 KIACCOB HEOPTAHMUYECKUX BEIECTB: KUCIOT, OCHOBAHUH, COJICH;

* IPUBOJIUTH IPUMEPBI PEAKITUH, TOATBEPIKIAIONIUX XUMHUECKHUE CBOMCTBA HEOPTaHUIECKHX BEIIECTB: OKCUIIOB, KHUCIIOT, OCHOBAHUH U COJICH;

* OIIPENICISITh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

* COCTABJISITh OKUCIIMTEIILHO-BOCCTAHOBUTEIBHBIN OaaHC (U1 M3YYCHHBIX PEAKIUii) 110 MPEIOKCHHBIM CXeMaM PeaKInii;

* IPOBOJTUTH JIAOOPATOPHBIC OIIBITHI, TIOTBEPKAAFOIINE XHMHUIESCKAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUICCKUX BEIIECTB;

BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS C BEUWECTNBAMU 8 NOBCEOHEBHOU IHCUSHIUL,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOCHUS NPABUI IKONO2UYECKU DE30NaACHO20 NOBEOCHUsl 8 OKPYHCarouiell npup 0OHOU cpeoe;

* HOHUMAMb CMBICT U HEOOXO00UMOCb COONIO0EHUs NPeONUCAHUL, NPedsla2aemMblX 6 UHCMPYKYUSAX N0 UCHOIb308AHUIO IeKAPCME, cpedcme Oblmoeol Xumuu
uop.;

* UCNONIL308aMb NPUOOPEMEHHbIE KI0Uesble KOMNEMEeHMHOCU NPU GbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VHEeHUIO CBOLICMS, CNOC0008
NOLYYEHUs. U PACNOZHABAHUSL BELYECME;

* Pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCHOIb3YS CPEOCmEa YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mexcmamu y4eOHuxa u
OONONHUMENbHOU TUMePamypoll, CNPAGOYHbLIMU MADIUYAMU, NPOABIAMb 20MOBHOCHb K YB8ANCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYHCOeHUU Pe3)Tbmamos
8bINOTHEHHOU pabombl;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMULECKUX NPOYECCAX, KPUMUYECKU OMHOCUMbCS K NCE80OHAYYHOU UHDOpMayul,
HedobpPOCOBeCmHOLL peKiame, KAcaruelucs UCNOIb308AHUS PA3IUYHBIX e eCME.

* 0CO3HABAMb 3HAUEHUE MeOPEeMUEeCKUX 3HAHULL 0151 NPAKMUYECKOU 0essmelbHOCMU Yel08eKd,

* ONUCLIBAMb U3YUEHHble 00LEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHAIU3d,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCHIAX NEPUOOUYECKOU CUCTEMbl XUMUYECKUX dTIEMEHMO8 OJisi 00bACHEeHUs. U NPe0BUOCHUS CEOUCME KOHKDENHbIX
geuecms;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YlyONeHUsl 3HAHULL 00 UCIOPUU CIMAHOBTIeHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUIL,
NepuUoOUYecKo20 3aKOHA KaK 00HO20 U3 GANCHEUUUX 3AKOHO8 NPUPOObL, d MAKICE O COBPEMEHHBIX O0CIMUNCEHUSAX HAVKU U MEXHUKLL.

* COCMABIAMb MONEKYISPHLLE U NOJIHbIE UOHHBLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb NPUMEPDL PEaKYULl, NOOMBEPICOAIOUWUX CYUECTBOBAHUE B3AUMOCEIAZU MENHCOY OCHOBHBIMU KNACCAMU HEOPSAHUYECKUX 8eUieCME;

* IPOCHO3UPOBAMb PE3YIbMANbL 8030€UCMEUs PA3IUYHBIX (DAKMOPO8 HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyull,;

* IPOCHO3UPOBAMb PE3YIbMANMbL B030EUCMEUS PA3IUYHBIX (DAKMOPO8 HA CMEWEHUE XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUEe CEOLICMBA BeWeCmE Ha OCHOBe UX COCMABA U CMPOEHUs;

* IPOCHO3UPOBANMb CHOCOOHOCTb BEUeCEd NPOSIGISMbG OKUCIUMENbHbLE UL 80CCIAHOBUMENbHbIEe CGOUCMBA C YUEMOM CeneHell OKUCTIeHUs. DJIeMeHMOs,
BXOOAWUX 8 €20 COCMAB,

* BBIAGISAMb CYUWECMBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MEHCOY BeUieCm8amu 6 psioy: NPOCMoe 8ewecnmeo — OKCUO — SUOPOKCUO — COJlb,;

* OP2aHU306b16AMb, NPOBOOUMb YUEHUYECKUE NPOEKMbl NO UCCLEO08AHUIO CEOLICE 8EULeCME, UMEIOUUX BANCHOE NPAKMUYECKOEe 3HAYEHUE.

Onucanue y4yeOHO-MeTOANYECKOr0 M MATEPHATbHO-TEXHUYECKOro olecnevyeHust
Y4eOHO — MeTOIMYECKOE 00ecniedeHne
1.IlpumepHast mporpamMMa OCHOBHOTO 00I1ero 00pa3oBaHusi 0 XUMHH (0a30BBI YPOBEHbD ),
2.ABtopckas mporpamma O.C.I'abpuensna, cootBercTByromas @enepanbHoMy ['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO O OIIero
oOpa3oBaHus u qomylieHHass MUHUCTEpCTBOM 0OpazoBanus u Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma kypca xumun ajs 8-9 kiaccoB
oOmmeobpaszoBarenbHbIx yupexaenuit / O.C.I'abpuensn. — M.: ipoda, 2012r.).



3.I'abpuensn O. C., Ocmpoymos U. I'. HactonbHas kaura yaurens. Xumust. 9 k .. Meroanueckoe nmocodue. — M.: Ilpoda, 2010r

4. Xumus. 9 k 11.: KontposeHbie u mpoBepounbie paboTel kK yueobnuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap.
— M.: lpoda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. I3ydaem xumuio B 9 k 11.: Jlunaktudeckue marepuansl. — M.: biuk mtroc, 2009r.

6.1 abpuensn O. C., Awykosa A. B. Pabouas terpans. 9 k 1. K yae6nuky O. C. I'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

7.I'abpuensn O. C., Bockoboiinukosa H. Il. Xumuss B TecTax, 3agadax, yrnpaxHeHusx. 8— 9 k. — M.: Ipoda, 2009r.

MarepuajibHO-TeXHHYECKOe ofecreyeHme:

Jnist oOy4eHust yqamuxcsi OCHOBHOH IIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHMsMHU DenepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa HEOOX0MMa
peanu3anys IesITeIbHOCTHOTO ToAXoa. [lesiTeIbHOCTHBIN MOIX0/1 TpeOyeT MOCTOSIHHOW OTOPHI ITpoliecca 00yIeH!sI XMMUH Ha JEMOHCTPAIIHOHHBIH
HKCTIEPUMEHT, TIPAKTUYECKUE 3aHATHS U JTAOOPATOPHBIE OTBITHI, BHITIOJIHIEMbIE ydamuMucs. KaOuHer XuMuM OCHAIIEH KOMILIEKTOM JIEMOHCTPAIIMO HHOTO U
71a00paTOPHOTO 0OOPYIOBAHHUS IO XMMHH JJIs OCHOBHOM IIKOJIBI. B KaOWHETe XMMHH OCYIIECTBISIFOTCS KaK YpOYHasi, Tak M BHEYpouHasi GOpMBI yaeOHO-
BOCITUTATENIBbHOM IeATENbHOCTH ¢ ydamumucs. OcHalieHue B 60bIel yacTu cooTBeTcTBYeT llepeuHto o0opyioBaHus KaOMHETa XMMHH U BKJIIOUAET pa3iHyuHbIe
THUIIBI CpeICTB 00ydeHus. bobiiyto yacTh 000py/10BaHUS COCTABIIAIOT yUEOHO-TIPAKTHUECKOE U yueOHO-J1abopaTopHOE 000PyI0BaHUE, B TOM YHUCIIE KOMILJIEKT
HATYpaIbHBIX 00BEKTOB, MOACIH, TPUOOPH 1 HHCTPYMEHTHI JIUIS TIPOBEICHHST JIEMOHCTPAINN ¥ TPAKTHYECKHUX 3aHITHHN, IEMOHCTPAIMOHHBIC TAOIUIIBI, BHJIEO,
MeJ/iia OCHAIIEHHE.

B koMIUIeKT TEXHHUECKMX ¥ HH()OPMAIIOHHO-KOMMYHHKATHBHBIX CPEICTB OOYYEHUS BXOIAT: anmaparypa Jils 3auceil 1 BOCIIPOU3BEICHUS ayIno- H
BUJICOMH(OPMAIINHT, KOMIIBIOTEP, MYJIbTHMEINA TPOEKTOP, TOCKA C MHTEPAKTUBHOM MPHCTaBKOH, KOJUICKIINS MEINa-PECYPCOB, BBIXO B MIHTEpHET.

Hcnonp30BaHne SNEKTPOHHBIX CPEICTB O0YICHHUS TTO3BOJISIOT!

® aKTUBU3UPOBATH JESITEIHLHOCTh 00YyUYaIOUIUXCS, MTOJIydaTh 00Jiee BBICOKME KaUeCTBEHHbIE Pe3y/bTaThl 00ydeHNs;

e 1pu nmoarotoBke Kk EI'D oGecneynBaTh CaMOCTOSITENILHOCT B OBJIAJICHUH COJIEP)KaHUEM Kypca .

e ¢opmuposatb MKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIIEITHOCTH B yUCOHOM NEATEIbHOCTH;

e ¢dopmuposats YY/I;
Hamypanvnvie 00vexkmul

HatypanbHbie 00BbeKThI, UCHIOIB3yeMble B 00y4YEHUU XUMUH, BKIIOYAIOT B c€0s KOJUIEKIIMM MUHEPAJIOB ¥ TOPHBIX MOPO/], METAJJIOB U CILIABOB, MUHEPAJIbHBIX
ynoOpeHui, miacTMacc, KayquyKoB, BOJIOKOH U T. 1.

O3HakoMJIeHHE yJaluXcs ¢ 00pa3aMu UCXOIHBIX BEIIECTB, MOJIYIPOAYKTOB U TOTOBBIX U3/EJIHi MO3BOJISIET MOIYYUTh HATJISHOE MPEICTaBIeHne 00 ATUX
MaTepuanax, UX BHEUTHEM BUJIE, a TAK)KE O HEKOTOPHIX (DU3HUECKUX CBOMCTBAX.

Xumuueckue peakmueol U Mamepuaivl

OO6parienre co MHOTMMH BELIECTBAMU TPEOYET CTPOTOro COOII0ICHNUS MTPABHII TEXHUKH 0€30TaCHOCTH, OCOOEHHO MPH BBHIOJHEHUH OMBITOB CAMUMU
yuamumucs. Bce HeoO6xo1uMbie Mephl TPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIONINX JOKYMEHTaX U MHCTPYKITHSX.
Xumuueckasn nabopamopuasn nocyoa, annapamsl U npuOOPsL

XuMHUecKas Mocy/a MoApa3ieNnsercs Ha JBe TPYIIbI: s BHIIOJTHEHUS ONBITOB YUAIIUMUCS U IEMOHCTPAIIMOHHBIX OTIBITOB.

[TpuGopsl, annaparsl U YCTAHOBKH, UCIIOJIb3yeMbI€ HA YPOKaX XMMHH, OPA3JIENIAIOT HA OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKUX M XUMHYECKHX .
Mooenu

OOBeKTaMM MOJICIMPOBAHUS B XUMHH SIBJISIFOTCS. aTOMBI, MOJIEKYJIbI, KPUCTAILIbI, 3aBOJICKHE allapaThl, a TAK)Ke MPOUCXOISIINE POLIECCHI.

B npenosaBaniy XMMHUHK MCTIOJIB3YIOTCS MOJIEM KPUCTAITMUECKUX PEIETOK anMasa, rpadura, cepsl, pocdopa, okcuaa yriepona( 1Y), mosapeHHoit conu,
JbJa, oxa, jxenes3a, Meu, MarHus, Habopsl MOJieNieil aTOMOB JIJIsl COCTABIICHHSI IIAPOCTEPHKHEBBIX MOJIETICH MOJIEKYII.

Yueonwvie nocooua na neuammnoii ocrnose



B npornecce 00ydeHust XMMUHM UCTIONIB3YIOTCS CIIEAYIOINE TaOIHIIbI IIOCTOSTHHOTO SKCTIOHUpoBaHus: «llepruoandeckas cucteMa XuMu4eckux snemenTos 1. 1.
MenneneeBay, «Tabinua pacTBOPUMOCTU KUCIOT, OCHOBAHUM U COJIEN», « DNEKTPOXUMUYECKUN Pl HANPSIKEHUI MeTauioB», «KpyroBopoT BelecTs B
IIpUPOJE» U JIP.

JUist opranu3aify cCaMoCTOSATEIbHOM PaboThl 00yJArOIUXCs Ha YPOKaxX UCHOJB3YIOT Pa3HOOOpa3HbIe TUIaKTHIECKUE MaTepHasIbl: TETPaau Ha MeYaTHON
OCHOBE WJIM OT/IeIbHbIE padOUne JIMCThl — UHCTPYKLUHU, KAPTOUKH C 33/1aHUSMU Pa3HOM CTENEHHU TPYJHOCTHU AJISl U3YUYEHUSI HOBOTO MaTepuaia, CaMOIIPOBEPKH U
KOHTPOJISI 3HAHUM y4aIuXxcs.

Jlnist oGecriedeHnst 6€30MacHOTO TpyAa B KaOMHETE XMMHH UMEETCS: - alTeuKy ¢ HabOpOM MEIMKAMEHTOB U NIEPEBA30YHBIX CPEJICTB;
® HHCTPYKIIMIO IO MpaBHiiaM 0€301acHOCTH TPYAa Uil 00yJaroIuXCs; - )KypHaJl PErUCTPalliy HHCTPYKTaKa 10 MpaBuiIaM 0€301acHOCTH TPYy/a.

HoypquO-TeMaaneCKoe IJIAHUPOBAHHE

Ne Tema u Tun ypoka | laTa DJIeMeHTBI COJlep:KaHUA [Inanupyemble pe3yJbTaThl
n/n IIpeamerHsble ‘ Metanpeamernsie YV /I ‘ JInunoctubie YY1
Beenenue. O0mas xapakTepruCcTHKAa XUMHUYECKHUX 2JIEMEHTOB M XUMHYECKUX peakuuii. [lepuoanueckuii 3aK0H ¥ NepruoANyecKas cucreMa
xumudeckux 3jemMeHToB /[.M.Menaeneena. (104.)
1| Xapakrepucruka BBoansiii nHcTpyKTak no OT | Hayuamcs: XapakTepu3oBaTh PeryasiTuBHble: cTaBAT yueOHbIE 3a/lauM Ha dopmu
XUMUYECKUX u Th. XHUMHYECKHE IEMEHTHI 1-3 —T0 | OCHOBE COOTHECEHUS TOTO, YTO Y)KE€ U3BECTHO U | PYIOT
COEJIMHEHU, XapakTepucTuka XuMmuye- MepHro/Jia Mo UX MOJIOKEHUIO YCBOEHO Y4allluMcs, ¥ TOro, 4yTO emé OTBETCT
JJIEMEHTA Ha CKOT'0 2JIEMEHTA I1I0 IICXD JI.1. Menneneera. HEU3BECTHO BEHHOE
OCHOBAaHHUU €r0 nosoxenuro B IICXD J[. 1. Tonyuam eo3zmoorcnocms IMo3znaBaTeabLHBIE: CAMOCTOSTEILHO BEIIEISIIOT | OTHOIIE
MTOJIOKEHNUS B Menpeneesa. HAy4umvcs. ONUCHIBATH 1 GOPMYIUPYIOT O3HABATENBHYIO 11€JTb HUE K
[Tepuoauueckoit JleMoHCTparms: MoJIeIu W3Y4YCHHBIE OOBEKTHI Kak KoMmmyHukaTuBHBIE: GOPMYIHUPYIOT Y4YEHU
cucreme aTOMOB JIEMEHTOB 1-3-ux CUCTEMBI, IPUMEHSIS JIOTUKY coOCTBEHHOE MHEHHUE U TMO3UIINIO, 33/1al0T 10
. . Menneneena MIEPUOJOB CHUCTEMHOI'O aHaJIM3a BOIIPOCHI, CTOSIT IOHATHBIE JJIs TapTHEPA
MIOHATHUSA
2| Knaccu O60011eHre CBEICHHI 0 Hayuamcs: yctaHnaBivBaTh NPUHAIIEKHOCTb PeryasituBHble: Omnpenernsror
¢bukanu XUMUYECKUX PEAKIUSAX. XUMHUYECKON PEAKLUHU K ONIPEACTIEHHOMY TUITY BblaBurarot Bepcuu penieHus BHYTPEHHIOIO
o Knaccudukanus XuMUYECKUX | 11O OJJHOMY U3 KIacCU(PUKAIIMOHHBIX TPU3HAKOB: | IPOOJIEMBI, 0CO3HABATh KOHEYHBIN MTO3ULINIO
XUMUYE peakLuil o pa3InyHbIM 1) 1o 4MCITy ¥ COCTABY MCXOHBIX BEIIECTB U pe3ynbTaT oOyuaroniuxc
CKHX OCHOBAHUSIM: IPOJIYKTOB PEAKIUH (PEAKIIUU COCIUHEHHUS, Ilo3naBaTenbHbIE: s Ha YPOBHE
peakuu COCTaBy U YUCITY pa3oXKeHus, 3aMeIleHUs U OOMEHa); Br16upatoT ocHOBaHUS M KPUTEPUHU MOJIOKUTEh
i 1o pearupyromux 1 2) 10 BBIJICNICHUIO WU MOTJIOIICHHUIO TEILIOTHI Ul KiaccupUKaluu HOTO
paznu4 00pa3yloImuxcs BELIeCTB, (peakuu 5K30TepMUYECKUe U ITpeo6Gpa3oBbIBaTh HH(OPMALIHIO U3 OTHOILIEHHUS K
HBIM TeIIoBoMY 3 eKTy, SHJIOTEPMHUECKHE); OJIHOTO BHJIa B JIPYroi U BEIOUPATh oOpa3oBaten
OCHOBa HaIPaBJICHUIO, U3MEHEHUIO 3) MO U3MEHEHUIO CTETIeHEH OKHCIICHUS st ce0st ynoOHyto popmy GUKcCallMi | bHOMY
HUSM CTETIEHEN OKUCIICHHUS XUMUYECKUX 3JIEMEHTOB (peakluu npecTaBiIeHNs HHPOPMALIUU Ipoueccy,
3JIEMEHTOB, 00Pa3yIOLINX OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIE); KoMmmyHukaTuBHBIE: MIOHUMAIOT
pearupymroliue BelecTBa, 4) mo oO6paTUMOCTH Tporecca (peakuu OtcrauBaTh CBOIO TOUKY 3PEHMS, HE00X01UMO
¢aze, UCNIOIB30BAHUIO oOpatumble 1 HEOOpaTHUMBbIE); MIPUBOJUTH APTYMEHTHI, MOATBEPXKIAsl | CTh YUCHUS




Karajan3aTopa.
JIa0. oNBITHI:
3. 3aMeIIeHuE KEIS30M MEaU

B pactBope cynbdara meau (II)

HOle’{am BO3MOINCHOCMb HAYUUbCA.: COCTABJIATH
MOJICKYJIAPHBIC U TTOJIHBIC NOHHBIC YPABHCHUSA
110 COKpalllCHHBIM MOHHBIM YPABHCHUSIM.

ux ¢akramu. PaznuuaTs B ycTHOM
pedur MHEHHE, 10KA3aTeNbCTBA,
TUIIOTE3bI, TEOPUHU

CaoiicTBa XUMHUYECKUE Hayuamcs: na3piBaTh 001I1ME XUMHUECKHE PerynasiTuBHbBI€: CTaBAT y4eOHYIO [IposBnstoT
OKCH/IOB, CBOMCTRBA OK- CBOMCTBA KUCJIOTHBIX, OCHOBHBIX OKCHJIOB, KUCIIOT, | 3aAady, ONMPEAENISIOT MOCIEI0BaTENb- YCTOWYHMBBII
KHCIIOT, CHJIOB, OCHOBaHUU U coJieit ¢ mo3unuu TI/]; mpuBoAUTH HOCTB ITPOMEKYTOUYHBIX II€JIeH C YI4eTOM | Y4eOHO —
OCHOBaHMH U OCHOBaHMU, MIPUMEPBI PEAKIIMHI, TOATBEPHKJAOMINX XUMHUUECKHAE | KOHKPETHOTO PE3yJbTaTa, COCTABIISIOT MO3HABATEIb
COJICH B CBETE KHCJOT, COJIEHl | CBOMCTBA: OKCHUJIOB, KHCJIOT, OCHOBAHHUM, COJICH; IJIaH U aJITOPUTM ACHCTBHI HBIW UHTEPEC
TEOpUH B CBETE TEOPUHU | ONPEIEIATh BEIIECTBO — OKUCIHUTEND U BelecTBO — | [lo3HaBaTeJIbHbIE: K HOBBIM
BIEKTPOJIUTHYEC ANIEKTPOJIUTUY | BoccTaHOBUTENH B OBP; CaMOCTOSITEILHO BBIACISAIOT crocobam
KoM €CKOM Tonyuam 603MOHCHOCIb HAYUUMBCAL: (bopMYIHPYIOT MTO3HABATEIBHYIO 11EJTb, peleHus
JUCCOIUAIIM U JTUCCOIMAIIMN | IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA WCIIOJIB3YsI OOIIHE TPUEMBI PEIICHUS 3aja4
OKHUCJICHUSI- U OKUCJIEHUS- | MPOSBIISTH OKUCIUTEIbHBIE WIH 3a7a4
BOCCTAHOBJICHUS BOCCTAHOBJIEH | BOCCTAaHOBHUTEJIbHBIE CBOMCTBA C yUueTOM cTeneHerd | KoMmMyHHMKaTHBHbBIE:
ust OKHCJICHHUS DJIEMEHTOB, BXOJIAIINX B €r0 COCTaB KoHTpoJib 1 o11eHKa NeHCTBUIM MapTHEPA
AmpoTte [Tonsarue o Hayuamcsa: xapakTepu3oBaTh PeryasituBHble:[I[pyHUMAIOT U COXpaHSIOT Y4eOHYIO [IposiBisAroT
pHBIE MEePEXO0HBIX XUMUYECKHE CBOMCTBA aM(OTEPHBIX 3a/1ayy, YIYUTHIBAIOT BBIJICIICHHBIC YIUTEIIEM OPUEHTUPHI | TOOpoXkKenaTe
OKCH/JIbI 3JIEMEHTaX. OKCHJIOB ¥ THJIPOKCHJIOB; UCIIOJIB30BaTh | JACHCTBUS B HOBOM y4eOHOM MaTepuaie B JIbHOCTb,
u AMdoTepHOCTS. MPU XapaKTEPUCTUKE BEUIECTB MOHATUE | COTPYIHUYECTBE C YUUTEIEM OT3bIBUMBOCT
TUIPOKC I'enetnveckuit psag | «aM()OTEPHOCTHY, MPOBOJIUTH OTIBITHI, Ilo3naBaTenbubie: CTaBAT U GOPMYITHPYIOT IPOOJIEMY | b, KaK
1501031 MEePEXOHOTO MOJTBEPKIAIOIIUE XUMUYECKHE YpOKa, CaMOCTOSTEIBHO CO3JAI0T AITOPUTM MMOHUMaHUE
3JIEMEHTA. CBOMCTBAa aM(OTEPHBIX OKCUJIOB U JEATETLHOCTH TIPH PEIICHUH TPOOIEMBI YyBCTB
JIa0. onbIT: TUIPOKCHUJIOB; KomMmMmyHukaTuBHbIE: IpYrux
1.ITonyuyenue Tlonyuam 603M0dMHCHOCb HAYUUMBCAL: [IposABISAIOT AKTUBHOCTH BO B3aWMOJICUCTBUM TSI JoIe 1
TUJIPOKCH/IA IIMHKA | OCO3HABATh 3HAYCHHUE TEOPETUUECKUX pelIeHHs TO3HABATEIbHBIX M KOMMYHUKATUBHBIX COIepEexKMBaH
U UCCJICIOBAHUE 3HAHUM JJ15 MPAKTUYECKOM 3a/1a4(3a/1at0T BOIMIPOCHI, (POPMYIHUPYIOT CBOU 1e UM
€ro CBOMCTB NEATEIIbHOCTH YEJIOBEKa 3aTpyaHEHMS, PEJIararoT MOMOIIb B COTPYTHIUYECTBE)
Ilepuoanueckuit Crpykrypa [ICX3 JI.1. Menaeneena. Hayuamca: onuceiBatsh U PeryastuBubie: [ ltanupyror OnpenensitoT
3aKOH U Crpoenue aroma. GU3NYECKUI CMBICTT XapaKTepu30BaTh TaOIMYHYIO GOPMY | CBOU JACHCTBHS B COOTBETCTBUHU | CBOIO
[Tepuonnueckas MOPSJIKOBOTO HOMEpa, HoMepa nepuoaa, | [ICXD JI.M. Menneneesa; nenatb C MOCTaBJICHHOM 3a/1aueil 1 JUYHYIO
cucTeMa HOMEpPA IPYIIbl XUMUYECKOTO AJIEMEHTA | YMO3AKIKOUYEHHUS O XapakTepe YCIIOBHUSIMU €€ peanu3aluuu MO3HUITHIO,
. H. B [ICXD JI.1. Menaeneena. [Ipuunnbl W3MEHEHMS CBOMCTB XUMHUUYECKUX ITo3HaBaTeJIbHBIE: CTABST aJICKBATHYIO
Meneneena B W3MEHEHUS CBOMCTB XUMHUYECKNX 9JIEMEHTOB C YBEIMUEHUEM 3apsioB | U GOPMYIUPYIOT LIETH U muddepeHnu
CBETE YUEHHUS O 3JIEMEHTOB U UX COCAUHEHMN B IIEpUOJaX | aTOMHBIX SEP. poOJIeMBbI YpOKa; OCO3HAHHO U | POBAHHYIO
CTPOECHHMHU aToOMa u rpynnax, riaaBubeix noarpynnax [ICXD | [lonyuam eosmoorcnocms MIPOU3BOJIBHO CTPOSIT B YCTHOM | CAMOOLICHKY
.. MenneneeBa, lemoncTpanus: HAY4YumuvCs: IPUMEHATD 3HAHUS O U TUCBMEHHOU (hopMme CBOUX
pasnuaHbie GOpPMBI TAOIHUIL 3aKOHOMEPHOCTSIX NEPUOANYECKON KommyHnunkatuBHble:BnageHn | ycrexosB B




MEPUOJINUECKON CUCTEMBI.

Jlad.onbIT: 2. MoaenupoBaHue
noctpoenus llepuoanueckon cucTemMbl
J.N. Menpeneena

CHUCTEMbI XUMHWYCCKHUX JICMCHTOB
JJIA OOBSICHEHHS U MNpCABUACHUA
CBOMCTB KOHKPCTHBIX BCUICCTB

peun

1€ MOHOJIOTMYECKOU U
JMAJIOTUYECKOi popmamu

yaebe

XUMHYECK XuMu4ecKasi OpraHu3anus Hayuamcsa:xapakrepus | PeryasitTuBHble: paOoTaTh 1O IJIAHY, UCIIOIB3Ys CIEIUATIBLHO dopmupo
ast JKUBOW Y HEXKUBOU IPUPOABL. | OBATh XUMHUYECKHUU 110/100paHHbIE CPEJICTBA. Y MEHUE OLICHUTD CTENEHb yCIIeXa WIK | BaHUE
opranusaig XHUMHUYECKUH COCTaB spa, COCTaB )KMBOM KJIETKH; | HEyCIeXa CBOEH AEITEIBHOCTH OTBETCTBE
Ul KUBOU MaHTHH U 36MHOM KOPBI. COCTaB sAJipa, MAHTHH IMo3naBaTe/bHbIE: aHATH3UPOBATH, CPABHUBATH U 0000IIATh HHOI'O
u XHWMHUYECKHUE HIIEMEHTHI B 3€MHOU KOPBI; u3y4eHHbIe MOHATUSA. CTPOUTH JIOTHYECKOE PacCyXkIeHNUE, OTHOILIEHHU
HEXNBOU KJIETKaX KUBBIX OpraHu3MoB. | [loayuam BKJIFOYAsl YCTAHOBJICHHUE MPUYMHHO — CJIEICTBEHHBIX CBS3EH. 1K
MIPUPOIBI Makpo- 1 MUKPODJIEMEHTHI. B03MOJICHOCHIb [IpencraBasaTs HHPOPMALUIO B BUJE PUCYHKA YYEHHIO
JdemoncTpanus: Moaenb Hayuumocs: OObsCHATh | KoMMyHUKAaTHBHBIE:
CTPOEHHMSI 3€MHOTO 111apa B MHp C TOYKH 3PEHUS OTtcTranBaTh CBOIO TOUKY 3pEHMUS, IPUBOINUTH apTyMEHTHI,
MIOIIEPEYHOM pa3pese XUMUHU nojATBepkas ux hakramu
[Tons [TonaTHe 0 ckOpOCTH XUMUYECKON peakuun. DakTopsl, BIUSIOLINE Hayuamcs: Ha3pBaTh PerynsitTuBHbIie: [Ipos
THE O Ha CKOPOCTh XUMHUYECKHUX PEAKIIUN. (bakTopbl, BIUAIOLIUE HA CamocTroATensHO BIISIFOT
CKOpPO JdeMoHcTpanum: CKOpPOCTh XUMHYECKOU 00HapyXHUBaIOT U yCTOM
CTH 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOU PEAKIUH OT MPUPOIbI peakuuu u oOBICHATH UX bopMynupyIOT MPOOIEMy. | YUBBI
pearupyromux BeIecTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU BIIUSHUE Ha CKOPOCTh Ilo3naBaTenbHbIE: 71
XUMU peakuyu OT KOHIIEHTPALUH PEArupyroIINX BEIIECTB. 3aBUCUMOCTh XUMHUYECKON pEeaKlny; BBIABISIOT IPUYMHBI 1 yueOH
YECKO CKOPOCTH XMMHUYECKON PEaKIHUU OT IIONIAJAN COITPUKOCHOBEHUS Ha3bIBaTh (aKTOPHI, CJIE/ICTBUS SIBJICHUM. 0-—
51 pearupyromux BEIIeCTB («KUTISITUN CI0H»). 3aBUCUMOCTh CKOPOCTH | BIUSIOIINE HA CMEIIICHHUE CTposIT JIornyecKue Mo3Ha
peaxil XUMUYECKON PEaKLUU OT TEMIIEPATY-Pbl PEAruPyrOIIUX BEIIECTB. XUMHUYECKOIO pAaBHOBECHS. paccyXJieHus, BaTeln
5078 JIa06. OnbIThHI: Ionyuam eo3modcnocme YCTaHABJIMBAIOT IPUYMHHO | bHBIN
4. 3aBUCUMOCTb CKOPOCTH XUMHYECKOMN PEAKIIMHU OT IIPUPOIbI HAayuumvcs. TPOrHO3UPOBATh | — CJIEACTBEHHBIE CBA3U UHTEp
pearupyroIiurx BEUIECTB Ha IPUMEPE B3aUMOJICHCTBUH KUCIIOT C pe3yabTaThl BO3IEHCTBUSA KoMmyHHKaTUBHBIE: ec K
MeTauiamMu. 5. 3aBUCUMOCTh CKOPOCTU XUMUYECKOM PeaKlUu OT pa3InyYHbIX (PAaKTOPOB HA VY4uThIBalOT pa3Hble HOBBI
KOHIICHTPALIMU Pearupyromnx BEIIeCTB Ha IpUMeEpeE B3a- M3MEHEHUE CKOPOCTHU MHEHHS U CTPEMSITCS K M
MMOJCHCTBUS LIMHKA C COJITHOM KHCIIOTOW Pa3IMYHON KOHI[-UH. XUMUYECKON peaKklny; KOOPJIUHAIINY Pa3INYHBIX | 00IIH
6. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOU PEaKLUH OT IIOLIATN MIPOTHO3UPOBATh PE3YIbTATHI MO3ULIMI B M
CONIPUKOCHOBEHUS PEarupyrommnx BEIecTB. BO3JICUCTBUS Pa3IMYHbIX COTPYAHHUYECTBE, CIOCO
7.Mo1enMpOBaHNUE «KHUIIALLETO CIIOS». (bakTOpOB Ha CMEIIEHUE bopmMynupyroT Oam
8. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHN pEaKLUU OT TEMIIEPA-TYPHI XUMHUYECKOTO PaBHOBECHS cOOCTBEHHOE MHEHHE U peuie
pearupyronux BeecTB Ha MpUMepe B3aUMOACHCTBHS OKCHIa MeTH( MO3ULUIO HUS
I1) c pacTBOpOM cepHOIl KHCIOTHI pa3IMuHON TEMIIEPaTyphl 3aja4
Karanuz Karanuzatopsl u katanus. Hayuamcs: ncnosip30Bath NIpu PerynasiTuBHble: YcBoeHue
aTophl WHruburopsl. AHTHOKCUIAHTHI. XapaKTEPUCTHUKE MPEBPAICHUH | YUUTBHIBAIOT IPAaBUJIO B IIJIAHUPOBAHUM U | TIPABUII
JdeMoHcTpanum: BEILECTB ITOHATHS KOHTpOJIE crioco0a perieHus, VUHIVBUAYAJIBHO




I'omMOreHHsbI U reTeporeHHbINn «KaTanau3aTopy», KAHTHOUTOPY, OCYULIECTBJISIOT ITOIIArOBbI KOHTPOJIb rou
Karanau3bl. DepMEHTATUBHBIN KaTalu3. | «aHTHOKCHJAHTBI», IpoBOIUTh | [lo3HABaTebHbIE: 0e301macHoro
WNurubuposanue. HECJIOKHBIE XUMHUUYECKHUE OMBITH | CaMOCTOSATENBHO CO3/1al0T aJITOPUTM IIOBEJICHUS B
JIab. onbIThI: U HaOJIIOJICHNS 32 U3MEHEHUSAMU | JISATEIbHOCTHU TP PEIIEHUH MpodieM 4qcC,
9. Paznoxxenue CBOMCTB BEILIECTB B IpoLecce Pa3JIMYHOTO XapaKkTepa YIPOXKAOIINX
IIEPOKCHJIAa BOAOPOIA C TOMOIIBIO npeBpaleHuii, coOI0aaTh KomMmyHunkaTuBHbIe: KHU3HU U
okcuaa Maprasua (IV) u karanaser. 10. | npaBuna Thb u OT. JloroBapuBaroTCsi 0 COBMECTHOU 310POBBIO
OOHapyxeHue KaTajasbl B HEKOTOPBIX | [lonyuam 603modcHocms NS TeTbHOCTH, IPUXOIAT K 00IIeMy J0JeN
MHAIIEBBIX MPOIYKTAX. HAy4umvcs. TPaMOTHO PELIEHHUI0, B TOM YHUCIIE U CTOJIKHOBEHUIO
11. MarubupoBanue B3aUMOAEHCTBUS oOpalarbcs ¢ BEIIeCTBaMHU B UHTEPECOB
KHCJIOT ¢ METaJUIAMH YPOTPOIIMHOM MOBCE/IHEBHOM JKHU3HU
9| O606menue n Hayuamcsa: o6o0mats | PeryasituBHble:BHOCAT HE0OX01MMbIE KOPPEKTHUBHI B ICHCTBHE MTOCIIE €r0 3aBEPILICHUS Ha
cUCTEMaTU3aIus 3HAHMS U NIPEJICTABIISTh | OCHOBE €r0 U y4eTa XapakTepa CJIeaHHbIX OIIHO0K
3HaHUH 10 TeMeE UX CXeM, TalJuIL, ITo3naBaTtenbHble: CTPOST pedeBO€e BbICKAa3bIBAaHUE B YCTHOW U MUCbMEHHOM (opme
«BBegenue» Mpe3EHTA I KoMMyHuKaTHBHBIE: KOHTPOJHMPYIOT IEUCTBUS MapTHEPA
1| Kontpoasb KonTtpons npeamMeTHbIX 1 Hayuamcs: PerynsiTuBHBIC: OCYIIECTBIISIFOT OIIATOBBII BeIpaxaror
0| nan MeTanpeIMEeTHBIX Y4eOHBIX AeUCTBUN MO0 | MPUMEHSTh Y UTOTOBBIN KOHTPOJIb IO PE3yNbTaTy aJIcKBaTHOE
padoraNel TeMe « BBenenue. nojy4yeHHble 3HaHuA U | [lo3HaBaTebHbIE: IIOHUMAaHUE
10 TeMe OOm1ast XapakTepUCTUKAa XMMUYECKHX c(OpMHUpPOBaHHBIE CTPOSIT PEYEBOE BBICKA3bIBAHNE B YCTHOU U IIPUYMH yCIexa
«BBenenue JJIEMEHTOB U XUMUYECKUX PEAKIIUU. YMEHUS JJIs pellieHus] | MMCbMEHHOU opme U Heycrnexa
» [Tepuonnueckuii 3aKOH U y4eOHBIX 3a1a4 KoMMyHuKaTHBHBIE: YIUTHIBAIOT Pa3HbIC yaeOHOMU
Ilepnoauueckas MHEHUS U CTPEMATHCS K KOOPAVHALUA JESATEIbHOCTH
CHUCTEMA XMMHYECKHX JICMEHTOB pa3IMYHBIX NO3ULMHI B COTPYAHUYECTBE
. Y. MenaeneeBay
Tema 1. Metauibi(18u4.)

11. | ITonoxenue IlonoxeHne MeTaIoB B Hayuamcs: XxapakTepu3oBaTh PeryasituBHble: Omnpenernsror
JJIEMEHTOB- Ilepuoguueckoii cucreme METaJIJIBI 110 UX TOJIOKEHUIO B [TpyHMMAIOT U COXPAHSIOT CBOIO
METaJJIOB B XMUMHMUYECKUX JIEMEHTOB [ICX3 .. Menneneesa, yueOHYI0 33/1a4y, INIAHUPYIOT CBOM | JIMYHYIO
Ilepnoanueckoi . 1. Menneneesa. OINMCBIBATH CTPOEHUE PU3NUYECKHE | IEHCTBHSI B COOTBETCTBUU C MO3ULUIO,
CUCTEME Mertannundeckas CBOICTBA METAJIOB, OOBSCHATh IIOCTABJICHHOW 3a/lauei u aJIEKBaTHYIO
. 1. Menneneesa KPUCTAJIJIMYECKAsl PEIIETKa U | 3aBUCUMOCTb CBOMCTB METAJUIOB OT | YCIOBUSIMH €€ peanu3aluu mddepennu
1 0COOEHHOCTH MeTajindeckas xumudeckas | ux nojoxenus [ICXO .M. ITo3naBaTenbHbIC: POBaHHYIO
CTPOEHHUS UX cBs3b. OOmue pusznueckue Menpneneesa; Hcrnonp3yroT 3HaKOBO — CaMOOLIEHKY
aTOMOB. CBOMCTBA METAJUIOB. Ilonyuam eo3moxcnocmo CHUMBOJIMYECKUE CPEICTBA CBOMX
duznyeckue CrnaBel, UX CBOMCTBA U Hay4umscsi: IPpOrHO3UpOBaTh KommyHnkaTuBHbIE: YCIIEXOB B
CBOICTBa 3HAUECHHUE. CBOMCTBA HEM3YUEHHBIX AIEMEHTOB | APryMEHTHPYIOT CBOIO MO3MIIMIO U | yuebe
MeTaioB. CruiaBbl JemMoHcTpanum: Y UX COEIMHEHUI Ha OCHOBE KOOPAMHUPYIOT €€ C IO3ULIUU

OO6pa31bl CrIaBoB 3HAHMM O MEPUOJINYECKOM 3aKOHE. | MApPTHEPOB B COTPYIHUYECTBE




12. | Xumuuecku XHUMHUYECKUE CBOMCTBA Hayuamcs: onuceiBaTh CBOMCTBA BELIECTB PeryasituBubie:IloctanoBka yueOHOM ®opm
€ CBOMcTBa METaJUIOB KaK BOCCTAHOBUTEIICH, | HA OCHOBE HAOMIOACHUH 32 MX 3aJ]a4d Ha OCHOBE COOTHECEHHUS TOTO0, YTO | UPYIO
METaJIOB a TAK)Ke B CBETE MX IMOJIOKEHUSI | MPEBPALICHUSIMH, TEMOHCTPUPYEMBIMHU M3BECTHO M YCBOEHO , U TOTO, YTO €IIe T

B 3JIEKTPOXUMHYECKOM Py YUUTEIIEM, UCCIIEA0BAaTh CBOMCTBA BEUIECTB | HEU3BECTHO YMEH
HaIpsHKEHUN METaJUIOB. B XOJI¢ BBITIOJIHCHUS TabopaTtopHOro onbiTa, | [lo3HaBaTenbHbIe: BhIIBIKEHUE TUTIOTE3, | WS
JdeMoHcTpanum: JIeJIaTh BBIBOJIbI O 3aKOHOMEPHOCTSIX X 000CHOBaHUE, JOKA3aTEIbCTBO UCIIOJI
B3aumonelictBue MeTamioB ¢ CBOWCTB METAJJIOB B MIEPHUOJIAX U TPYIITIAX. KoMmyHuKaTUBHBIE: YUaCTBYIOT B b30Ba
HEMETAIIaMHU. Tlonyuam 603moxcHOCMb HAYUUMBCA: KOJJICKTHBHOM OOCYXKACHUU TIPOOIIeM, Th
Jlab. onbITHI: MIPOTHO3UPOBATH XMMHUYECKUE CBONCTBA MPOSIBJISIIOT aKTUBHOCTH BO 3HaHU
12.B3aumoieiicTBHE pacCTBOPOB | HEM3YUEHHBIX 2JIEMEHTOB U UX COCIMHEHUM | B3aUMOJICHCTBUHU ISl PEIICHUS B
KHCJIOT U COJIEH ¢ MeTallaMu Ha OCHOBE 3HAHUU O MEPUOTUIECKOM KOMMYHUKATHUBHBIX U TIO3HABATEIHHBIX OBITY
3aKOHe. 3aja4

13. | Meramts Mertainisl B IpUpoIeE. Hayuamcs: coctaBnate ypaBHeHUs! | PeryisiTuBHbIE: I'opno
B O61ue crnocoOb! Ux peaKIuii , IexKaITUX B OCHOBE YYuTHIBAIOT MPABWIO B TUIAHUPOBAHUU U KOHTPOJIE CTh
MIPUPOJIE. MOJTy4EHUSI. MOJTy4€HHUsI METAJJIOB. crocoba JiefcTBus 3a
O6mme JIab. onbITHI: Tonyuam eo3zmoorcnocms IHo3HaBaTe/bHBbIE: poccu
CHOCOObI 13. O3HakoMiIeHuE C HAYy4umvcs: MIPUBOJUTH IIPUMEPHI Hcnonb3yloT NoucK He00X0AUMON MH(POPMALIH TS HCKY
150.4 pyaamu xenesa 14. YpaBHEHUH peaKIni, JexKalux B BBITIOJTHCHHS YICOHBIX 3aJJaHUI C UCIIOJIH30BAHUEM 10
MOJTY4EHHU OxkpamuBaHue IUIAMEHU OCHOBE MTPOMBIIIJICHHBIX CIIOCO00B | Y4eOHOM JUTEpaTyphbl HayKy
o COJISIMU ILIEJTOYHBIX MOJTYYEHUS YyI'yHA U CTaJIN. KoMmyHHKaTUBHBIE:

METaJIOB VYUuTBHIBaIOT pa3HbIE MHEHUS U CTPEMSTCS K
KOOPJAMHALIMY PA3JIMYHBIX TO3UIMHA B COTPYJTHUYECTBE

14. | Pemenne Pacuernrle 3amaun Hayuamcs: pematb PeryasitTuBHbI€: OsBnanenue
pacyeTHBIX 110 YpaBHEHUSM pacyeTHbIe 3aJayu 10 OueHMBaIOT MPaBUIILHOCTD BBINOJIHEHUS JEHCTBUS HA HaBbIKAMU
3a/1a4 ¢ XUMHUYECKUX YPaBHEHUSIM XUMUYECKUX YPOBHE a/IEKBaTHON PETPOCIEKUBHON OLIEHKH JUTSt
MOHATHEM peakuuii, peaKkLMii, NPOTEKAIIMX C Ilo3naBaTebHbBIE: MIPAKTUYECKO
maccoeas MIPOTEKAIOIINX C y4acTHEM METAIUIOB U UX Bribupatot Hanbonee 3¢ hekTuBHbIE CLIOCOObI peIeHUs 51
00151 8b1X00A y4acTHEM METAJUIOB | COCAMHEHUM. 3a/1a4, KOHTPOJIMPYIOT U OLIEHUBAIOT IIPOLIECCUU NESTEIbHOCT
npooykma U UX COCIMHEHUM Ilonyuam eozmodncnocmuo pe3yNbTaT AEATEIbHOCTH u

Hayyumscsi: pelarthb KoMmmyHukaTuBHBIC:
OJIMMIIUA/HbIC 33]1a4H. KoHTposmpyroT neiicTBusi napTHepa

15. | Ilonstue Kopposust | Hayuamcs: ucnonb30BaTh IPU XapaKTEPUCTHKE PerynsitTuBHbIe: Ymenue
0 METAJJIOB | METAJJIOB ¥ MX COCTUHEHUI MOHATHS «KOoppo3usi | Paznuuaior cnocob u pe3ynabTar IeicTBus WHTETPUPOBATH
KOppo3u Y CIIOCOOBI | METAJIIOBY, «XUMHUYECKass KOPPO3HSI», Ilo3naBaTenbHbIE: MOJTy4YEHHbBIE
u OOpBOBI C | «OIEKTPOXUMHUYECKas KOPPO3HUsD», HAXOAUTh Brnagerot o6mumM nmpruemMoM perieHus 3aaad 3HaHUS B
METaJIO0 Hel CIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HUH. KoMmyHnkaTuBHBIE: MPaKTUYECKUX
B Ionyuam 6o3modcHocms Hayyumsbces : IPUMEHATh | JloroBapuBaroTCs 0 COBMECTHOM JI€ATENbHOCTH, | YCIOBHUSAX

3HaHUS O KOPPO3UU B KU3HU. MPUXOJIAT K 00IIIEMY PEIISHUIO




16. | Olemoun Oomas Hayuamvbcs: naBath XapakTepucTuky | PeryjasiTuBHBbIE: PazBurue
ble XapaKTEePUCTHKA LIEJIOYHBIM METaJlJIaM IO UX [InanupyroT CBOU ACUCTBUS B CBSI3U C OCO3HaHHOTO,
METaJLIbI LIEJIOYHBIX METAJIOB. | moJoxkeHuto B [ICXO JI. 1. IIOCTaBJICHHOM 3a7ja4€i U YCIIOBUSIMU €€ YBAXKUTEIBHOIO U
: oOmas Mertaiel B npupoae. | MeHaeneeBa, UCCIEN0BATh CBOMCTBA | PEIIEHUSA no0OpokenarenbH
Xapakre OOm1re cnocoObI UX HIEJIOYHBIX METAUIOB — Kak NMpocThiX | [lo3HaBaTeIbHBIE: OT0 OTHOIIEHHUS K
pHUCTHKA nosyueHusi. CTpoeHue | BEIIECTB. CraBsr 1 GOpMyIUPYIOT ST | ITPOOIEMBI Ipyromy
aTOMOB. Tonyuam eo3moxcnocms nayuumucs. | ypoka yenoBeky. Ero
[lenounbie METaUIBI | TPAMOTHO OOpamaThes ¢ BemecTBaMu | KoMMyHHUKATHBHbBIE: MHEHHIO,
— MPOCTHIE BEMIECTBA | B MOBCEIHEBHOM KU3HMU. AJIEKBaTHO MCMOJb3YIOT PEUEBbIE CPEACTBA VISl | CHOCOOHOCTH
3¢ PeKTUBHOTO peleHnss KOMMYHUKATUBHBIX BECTH JIUAJIOT C
3a/1a4 JIPYTUMU JTIOIbMU
17. | Coenune Baxuelinre coeIMHEHUS IETOYHBIX Hayuamcsa: xapakTepu3oBaTh PeryasituBHblie:
HUSA METAJIJIOB — OKCHUJIBI, THAPOKCUIBI U bu3nYecKrue 1 XUMHYECKHE YYuTHIBAIOT MPABUJIO B TUIAHUPOBAHUU U
IET0OYH coyi (XJIOpUbl, KapOOHATHI, CYIb(aThl, | CBOHCTBA OKCHUJIOB U KOHTpOJIE crioco0a pereHms
BIX HUTPATHI), UX CBOMCTBA M IPUMEHEHHUE B | THAPOKCUJIOB IICIIOYHBIX Ilo3naBaTenbHbIE:
METaJLIO0 HapoJHOM xo3srcTee. Kanniiabie METaJIOB, COCTABIIATh Hcnonb3yloT NOMCK HEO0X0AUMOM HHPOPMAIUH
B yaoOpeHusl. XUMUYECKHE YpPaBHEHUS, JUTSI BBITIOJTHEHUS YI€OHBIX 3a/IaHHH C
JdemoncTpaumnu: XapaKTePU3yIOLIMe CBONCTBA HCITOJIb30BaHNEM YUeOHOM JIUTEPATYPhI
OO0pa3ibl METOYHBIX U LIEJIOYHBIX METAJUIOB, PEIaTh KomMmyHukaTuBHbIe:
LIEJI0YHO3EMEIIbHBIX METAJIIOB. «IIETIOYKW» IIPEBPALLCHU. VY4UuTBIBaIOT pa3HbIE MHEHUS U CTPEMSATCS K
B3aumonericTBue HaTpus, JTUTHUS C Tonyuam eozmoorcnocms KOOPJWHALIMYU PA3IUYHbIX MO3ULIHIA B
BOJIoW. B3anmoneiicTBre HaTpus ¢ HAy4Yumuvcs: COCTABIISITh COTPYJTHUYECTBE
KHCJIOPOJIOM «IIETIOYKH» NTPEBPAILCHUI.
18. | lllenoun Ob6mas Hayuamwcs: naBath XapakTEepUCTUKY PeryasitTuBHblie: PasBurue
03€MeJlb XapaKTEePUCTHKA HIEJI0YHO3EMEIBHBIM METAJLJIaM 10 MX [InaHupyroT CBOM IEHCTBHS B CBS3U C IOCTABJICHHON | OCO3HAH
HEBIE 3JIEMEHTOB I'IaBHOU nosoxenuto B IICXO JI.M. Menaeneena, 3a/71a4eil U yCIIOBUSIMU €€ PELICHUS HOTO,
MeTaJlIbI noarpymnmnst 1 XapaKTEpU30BaTh COCTAaB ATOMOB, Ilo3naBaTe/bHbBIE: YBa)KHUTE
: oOmas rpynnsl. CTpoeHue MCCJIEe10BaTh CBOMCTBA IIEJIOYHBIX CraBsr u GopMyIupyIOT eI U TPOOIIEMBI YpoKa JILHOTO U
XapakTe aTOMOB. METaJIOB — KaK IPOCTHIX BEILIECTB. KomMmyHukaTuBHbIe: no0poxe
pucTHKa [lenouno3zemenbHbie | [lonyuyam 603MONCHOCHG HAYYUMBCAL. AJIEKBaTHO UCIOJIb3YIOT PEUYEBbIE CPECTBA ISt JIaTENbHO
MeTaJIbl — MPOCThIE | TPaMOTHO OOPAIATHCS C BEIIECTBAMU B 3¢ (EeKTUBHOTO pelIeHnss KOMMYHUKATUBHBIX 33/1a4 | TO
BEILIECTBA. MOBCEHEBHOM KM3HU OTHOILLEH
19. | Coenune Baxuneilmne coequHeHns MeN0YHO3EMENbHBIX | Hayuamcs: XapakTepu3oBaTh PeryasituBHble: us K
HUSA METAIIIOB — OKCHUJbI, TUAPOKCUJIBI U COTTU dbuznyecKkue 1 XUMHUYECKHE Y4YUTBIBAIOT MPaBUJIO B INIAHUPOBAHUU | APYTOMY
1IEJI0YH (xopuabl, KapOOHATHI, HUTPATHI, CYIb(ATHI, CBOICTBA OKCHJIOB U ¥ KOHTPOJIE CrI0co0a pelieHus 4eJI0BEK
03eMelb ¢docdartsl), WX CBOWCTBA U MPUMEHEHUE B TUIPOKCHUJIOB Ilo3naBaTenbHbIE: y. Ero
HBIX HapOJHOM XO35HCTBE. HIEJI0YHO3EMETbHBIX M cnoap3yoT NOUCK HE0OX0IMMON MHEHHUIO,
METaJLIO0 JdeMoHcTpanun: METaJUIOB, COCTABISATh nHGOPMAaIIUY AJIs1 BHITIOTHEHUS CrocoOH




B B3anmoneiicTBue KajbLus ¢ BOJIOK. XMMUYECKNE YPABHEHUS, y4eOHBIX 3aJaHUI C UCIOJIb30BAaHUEM 0OCTHU
B3anMoenicTBre Maruus ¢ KUCIOPOIOM. XapaKTEpU3yIOL1e CBONCTBA yueOHOU JIUTEpaTyphl BECTHU
JIad. onbITHI: LIEJIOYHBIX METAJUIOB, pemarh | KoMmMyHHMKAaTHBHbBIE: JUAJIOT C
15. B3aumopeiicTBue KanbLus ¢ Bojgou. 16. «ILIETIOYKW» IIPEBPALLCHUM. YYuTBIBaIOT pa3HbIe MHEHUS U IPYTUMHU
[Tonydyenue ruapokcua Kaapluus U Ionyuam eozmodicnocmo CTpEeMATCA K KOOPJIMHALMY PA3IUYHbIX | JIIOJbMU
HCCIIEA0BAaHUE €r0 Hay4umvcsa. COCTaBIIATH MO3ULUHI B COTPYAHUYECTBE
CBONCTB «IIETIOYKWY NTPEBpaALICHUN
20. | AnmroMHHUH — Crpoenue Hayuamwvcs: naBath XapakTepUCTUKy alfoMuHusa | PeryasituBHble:[limaHupyrOT CBOM IEUCTBUSA C ®opmu
IIEPEXOIHBIN aToma, o ero nosnoxenuto B [ICXD JI.M1. Menneneesa, IIOCTABJICHHOM 3a7ja4€i U YCIIOBUSIMU €€ PELICHUs, | PYIOT
JJIEMEHT. (u3nueckue | XapakTepu3oBaTh COCTaB aTOMa, XapaKTEpPU30BaTh | OLCHUBAIOT MPAaBUIbLHOCTD BHIMOJIHEHUS ICHCTBUS | HHTEpE
duznyeckue u u ¢bu3nueckue U xuMuyeckue cpoiictsa amomMunus, | IlosHaBarejbHble:CaMOCTOATEIBHO BBIICISIOT U | C K
XUMHYECKHE XUMHUYECKU | OOBSICHATH 3aBUCUMOCTb CBOMCTB JIFOMUHMUS OT (GOopMyIUpPYIOT TO3HABATENbHYIO 1€J1b, UCIIOJB3YIOT | KOHKpPE
CBOMCTBA e cBoiictBa | ero nonoxenus B [ICXD JI.11. Menneneesa, o011ue npueMsl peleHus 3aaau THOMY
AITFOMUHHUSL. ATIOMUHHS | OOBSICHATH IPUYMHBI XUMUYECKOW HHEPTHOCTH KomMmyHukaTuBHbIe: XUMHYE
[Tonyuenue u KaK AITIOMUHMUS. JlomyckaioT BO3MOKHOCTh Pa3IMYHbIX TOUEK CKOMY
IIPUMEHEHHE MIPOCTOrO Ionyuam 603mo24cHOCMb HAYYUMbCA: TPAMOTHO 3pEHHUs], B TOM YHUCJIE HE COBITAIAIOIINX C UX JJIeMEH
AIFOMUHHUS BeIllECTBA oOpalarbcs ¢ BEeCTBaMU B IOBCEIHEBHOM coOcTBeHHOM. U OpueHTHPYIOTCS Ha MO3ULUIO Ty
KU3HU napTHepa B OOIIEHUH | B3aUMOJICHCTBUU
21. | Coenunenu CoenuHeHns amfOMUHUS — Hayuamcs: xapakrepru3oBaTh PerynasiTuBHbIE: dopmupyro
o OKCHJI ¥ TUIPOKCHUJ, UX buznyecKkue 1 XUMHUYECKHE Y4YuTHIBaIOT NPAaBUIIO B IUIAHUPOBAHUN | T YMEHHUE
AITIOMUHUS amdoTepHsbIi XapakTep. BaxHelmue | cBOMCTBA OKCHA M THIPOKCUIA 1 KOHTpOJIE Crtoco0a pereHust WHTETPUPOB
— cosm amoMuHus. [Ipumenenune AIIOMHUHMS, COCTaBIATh xuMuueckrue | [lo3naBatenbHble: aTh
OKCHJ U AIFOMUHHUS U €70 COCTUHEHUN. YpaBHEHUS1, XapaKTEPU3yIOIINE Hcnonib3yloT NOUCK HE00X0AUMOM MIOJTy4YEHHBI
TUJIPOKCHU]I, JIa0. onbiThI:17. [TONTyueHue CBOICTBA AJIIOMUHHUS, PEIIATh nH(pOpMaIUU TS BBIMTOTHEHUS € 3HaHUS B
ux TUAPOKCHUIA AIFOMUHUS U UCCIIEI0- | «UEMOYKW» IPEBPAILCHHI. yueOHBIX 33JaHU C UCTIOJIB30BAHUEM MIPaKTUYECK
aM(bOTepHBI BAHHE €r0 CBOMCTB. Ionyuam eozmodcnocmo yueOHOM TUTepaTyphl VIO KU3Hb
1 Xxapakrep. Hay4umvcs. COCTABIIATH «lenodykn» | KoMmMyHukaTuBHbIE:
IpeBpallleHUI KoHTposmpyroT nelicTBue napTaepa
22. | lIpakTuuec OcywectB | Hayuamca: oOpamarbes ¢ 1a00paTOpHBIM PerynastuBHbie: OCyleCcTBISIOT PaszBurue
Kkasi padora JIeHue 000pyZJOBaHHEM U HarpeBareIbHbIMU IpUOOpaMu B MOIIArOBbIN KOHTPOJIb IO PE3YNIbTATY KOMMYHUKATUBHO
Nel LENIOYKH COOTBETCTBUU C MPABUIAMH TEXHUKH 0€3011aCHOCTH, IMo3naBaTenbHble:Bianeor oOmmm ro KOMIIOHEHTa B
Ocymectsiie XMMHMYECK | ONMHUCBIBATH XUMHUECKUN IKCIEPUMEHT € TIOMOILBIO IIPUEMOM pPELIEHUS 33134 oO1IeHNH U
HUE LENOYKU nux SI3pIKa XMMUH, JIENATh BBIBOJBI I10 PE3YJIbTaTaM KoMmmyHnkaTuBHBIC: COTPYAHUYECTBE
XUMHYECKUX IIPEBPALLE | SKCIIEPUMEHTA. Y4uUTHIBAIOT pa3Hble MHEHUS U CO CBEpCTHUKaMU
IIPEBPALLEHU HUM Tlonyuam 603modCcHOCMb HAYYUMBCA: OCO3HABATH CTpEMATCA K KOOPIAMHAIMH Pa3INYHbIX U YYUTEISIMU
51 HeoOxoaumocTh cobmoaenus npasui Th u OT ans MO3ULUN B COTPYAHUYECTBE
COXPAHEHHUs 3/I0pPOBBS OKPYKAIOIIUX.
23. | Kenezo — \ \ Pacnionoxxen \ Hayuamvcs: naBaTh XapakKTEpUCTHKY XKene3a I10 \ PeryasiTuBHblIe: \ dopmup




JJIEMEHT ne xeneza B | ero nospkenuto B [ICXO JI.W. Menneneesa, [InaHupyrOT CBOM IEHCTBUS C IIOCTABICHHON YIOT
VIlrpynmst ICXDA.N. XapaKTEpPU30BaTh COCTAB aTOMa, XapaKTEPU30BaTh | 331a4€ U YCIOBUAMM €€ PELICHUS, OLICHUBAIOT | HHTEpEC
no0oYHOH MenpeneeBa | ¢pu3nyeckue U XUMHUECKUE CBOICTBA kKee3a, [IPABWIBHOCTH BBIIIOJIHEHUS AEUCTBUS K
MOATPYIIIBI. U CTPOEHHUE OOBSICHATH 3aBUCUMOCTH CBOMCTB KeJie3a OT €ro ITo3naBaTenbHbIE: KOHKpET
dusnyecKue u €ro aToma. nonoxenus B [ICXD JI.U. Menpeneena, CaMOCTOSITeTTLHO BBIICTISIOT U (DOPMYTUPYIOT HOMY
XUMHYECKUE duznyeckue | UCCIEeN0BaTh CBOMCTBA jKeJle3a B X0J1e [I03HABATENbHYIO 1I€J1b, HCIOJIB3YIOT OOIIHE XUMHYEC
CBOICTBa u BBITIOJTHEHHSI TAOOPATOPHOTO OMBITA, OTMMCHIBATH | IPUEMBI PEUICHHS 3a1a4 KOMY
xKelesa. XUMHMUYECKUE | XMMHUYECKUH SKCIIEPUMEHT. KomMmyHukaTuBHbIe: AJIEMEHT
Haxoxnenue B CBOICTBa Tonyuam 6o3moxcHocms Hayuumscs: TPAaMOTHO JlomyckaroT BO3MOKHOCTh Pa3JIMYHBIX TOUEK y
MIpUPOJIE. xKenesa — o0palarbcs ¢ BelleCTBaMU B IOBCEIHEBHOM 3peHusi, B TOM YHCJIE HE COBINAAAIONINX C UX
IIPOCTOrO KU3HU coOcTBeHHOM. Y OpueHTHPYIOTCS Ha MO3ULINIO
BEIECTBA napTHepa B OOIIEHUU M B3aUMOJICHCTBUU
24. | CoenuneHUs I'enetnueckue psansl Fe?'u Fe®* Hayuamcs: XxapakTepru3oBaTh PerynsitTuBHbIie: Passurne
xenesa +2,13 Baxneiimme conu xenesa. ¢u3nyeckue 1 XMMHUYECKHE CBOMCTBA | YUYUTHIBAIOT MPABUIIO B OCO3HAHHOTO,
ux 3HaueHue xeies3a OKCHUJIOB U THJIPOKCH/JIOB JK€eJe3a, IUTAHUPOBAHUM U KOHTPOJIE YBaXKUTEIBbHOT
KauyeCTBEHHOE U €ro COeTUHEHUH IS IPUPOABI | COCTABIIATH XMMHUECKHE ypaBHEHUS, | crocoda perieHus ou
oTpe/ieNieHue. Y HapOJHOTO XO3siCcTBA. XapaKTepHU3yIoIIle CBONCTBA ITo3naBaTenbHbIE: noOpoxenaTen
I'eneTnueckue JdemoHcTpanmnu. COCIMHEHUH KeJe3a, MPOBOIUTH Hcnonb3yroT nouck BHOTO
psaael Fe *2u B3aumoneiicTBue METAIIIOB € Ka4eCTBCHHBIC PEAKIINH, HE00X0AUMOM MHPOPMALIMK 11 | OTHOILEHUS K
Fe 3. HeMmetaiiamu. [lonydenne HOJTBEPXKIAI0IINE HAIMYKME B BOJHBIX | BBIIOJHEHUS YU€OHBIX 3aJaHUl C | Ipyromy
ruapokcuaoB xkenesa (I1) u (III). | pacTBopax KaTHOHOB Keje3a, pemaTh | UCHOJIb30BaHUEM ydeOHOM yenoBeky. Ero
JIa0. onbITHI: «IETOYKHW» MPEBPAIICHUN. JIUTEPATYPHI MHEHHUIO,
18. BzaumopeiicTBue xeinesa ¢ Ionyuam eozmooicnocms nayuumocsa: | KoMMyHHKaTHBHbIE: CIOCOOHOCTH
COJITHOM KHMCIJIOTOM. COCTAaBIIATD «LEMOYKN» IPEBPALICHUM, | YUUTHIBAIOT Pa3HbIC MHCHHS U BECTHU JMAJIOT C
19. Ilony4yeHne ruApOKCUIOB COCTAaBJIATH MOJIEKYJISIPHBIE U TIOJHBIE | CTPEMSATCS K KOOPAUHALMH IpyTruMu
xene3a (1) u (III) u u3yyeHne ux | MOHHBIE YPaBHEHHUSI TI0 COKPAIICHHBIM | Pa3JIMYHBIX ITO3UITI B JOIbMU
CBOJNCTB. VOHHBIM YPAaBHEHHSM COTPYJHUYECTBE
25. | [IpakTHuec [onyyenn | Hayuamca: oOpamarbes ¢ 1ab0paTOpHbIM 000pyioBaHHEM U | PeryasiTuBHbBIE: OBnanen
Kkasi padora eun HarpeBaTeIbHbBIMU IPUOOPAMU B COOTBETCTBUH € MpaBmwiiaMu | OCyILECTBISAIOT MOMIArOBbII KOHTPOJIb ue
No2 CBOMCTBA | TEXHUKH 0€30M1aCHOCTH, ONMMCHIBATH XUMUYECKUI 0 pe3yJIbTaTy HaBbIKaM
[Tonyuenue u COCIIMHEH | DKCIIEPUMEHT C IIOMOILBIO sI3bIKa XUMUY, 1€1aTh BbIBOABI 10 | [lo3HaBaTenbHBbIE: U s
CBOICTBa um pe3yapTaTaM dKCIIEPUMEHTA. CrposT peueBoe BbICKa3bIBaHUE B YCTHOM | IIPAKTHY
COCIMHEHUN MeTAIIOoB | [lonyuam 603MOMHCHOCMb HAYYUMbCA: OCO3HABATH U MMCbMEHHOM (popme €CKOH
METaJJIOB HeoOxoumocTh cobmoaenus npasuwi b u OT s KomMMmyHnkaTuBHBIE: JESITENIbH
COXPAHEHHUS 3JI0POBBS OKPYKAIOLIUX. Y4uTHIBAIOT pa3Hble MHEHUS U oCTH
CTpEMATCA K KOOPIAMHAIMHU Pa3INYHbIX
NO3ULMHI B COTPYAHUUYECTBE
26. | MpakTuyecka | | Pemrenue | Hayuames: o6pamathes ¢ 1a60paTopHbIM | PeryastuBubie: OBnanen




s1 padora Ne3 SKCTIIEPUMEHT | 000pYJIOBaHUEM U HarpeBaTelbHBIMH pubopamMu B | OCyIIECTBISIOT MOMIATOBBII KOHTPOJIb IO ue
Pemenue 3k- AJIbHBIX COOTBETCTBUU C IPAaBUIAMH TEXHUKH pe3yabTaTy HaBbIKaM
CIIEPUMEHTAIIb 3a/a4 Ha 0€3011aCHOCTH, OTIUCHIBATH XUMHUYECKHI ITo3naBaTenbHbIE: u A
HBIX 3aj]a4y Ha pacrno3HaBaH | SKCIIEPUMEHT C MOMOUIBIO S3bIKa XUMUH, AETaTh [TpoBoAT cpaBHEHME U KJIACCH(PHUKALIUIO TIO IIpaKTH4
pacrno3HaBaHU ue u BBIBOJIbI 110 PE3YJIbTaTaM IKCIIEPUMEHTA. 3a/laHHBIM KPUTEPUSIM €CKOM
€ U MOJy4eHue MOJIyuYeHUe Ionyuam 6ozmodicHocms Hayuyumbcs: OCO3HABATH KomMmyHukaTuBHbIe: NesITeNIbH
COCIMHEHUN COoeMHEHUH | HeoOXoauMOoCTh cobmoaenus npaBmi b u OT s | JloroBapuBaroTCs O COBMECTHBIX JCHCTBUSX B OCTH
METaJJIOB METaJJIOB COXPAHEHHUsI CBOETrO 370POBbsI U OKPYKAIOLIUX. pa3IUYHbIX CUTYaLUsIX
27. | O6o0meHn Hayuamcs: PeryasituBHble: BHOCSAT HE0OX01MMBIE KOPPEKTUBHI B ACHCTBUE TIOCIIE Bripaxarot agekBaTHOE
€ 3HaHuM 000011aTh 3HAHUS | €r0 3aBEPLICHHUS HA OCHOBE €r0 U y4eTa XapakTepa CJIeIaHHbIX OINO0K MOHMMAaHME IPUYUH ycrexa U
10 TeMe u npenacTaBisTh ux | [lo3HaBaTeJbHBIE: Heycrexa yueOHol
«MeTtanasn» cxeM, Tabmuil, CrposT pedeBoe BbICKa3bIBaHHE B YCTHOM M MUCbMEHHOM Gopme JIeSITEIbBHOCTU
MIPE3EHTALNI KoMMyHHKaTHBHBIE: KOHTPOJIUPYIOT NIEUCTBHS ApTHEPA
28. | KonTpoabH Kontpouns Hayuamcsa: npumMeHsATh PerynsituBHbie: OCyIecTBISIOT UTOTOBBIM M ITOIIArOBBIN [IposiBisAroT
asi pabora MpeIMETHBIX U MOJIy4YE€HHbIEC 3HAHUS U KOHTPOJIb 110 pe3yJbTaTy OTBETCTBEH-
Ne2 METanpeIMETHBIX chopMupoOBaHHBIE Ilo3HaBaTe/bHBbIE: HOCTb 32
110 TEME y4eOHBIX IEUCTBUN | YMEHHUS JUIsl peLIeHUs CtposT peueBoe BbICKa3bIBaHUE B YCTHOM M MUCbMEHHOM opMe | pe3yabTaThl
«Metamib» 1o remMe «MeTtaibly | yueOHBIX 33134 KoMMyHHKaTHBHBIE: KOHTPOJIUPYIOT AEHCTBUS MApTHEPA
Tema 3. Hemeramibi(284.)
29. | O6mas OO6mras xapakTepucTuKa Hayuamcsa: naBath onpeneneHus NOHATUAM PerynasiTuBHbIE: dopmMHpoBaH
XapaKkT HEMETAJUIOB: TOJIO)KEHHUE B «QIEKTPOOTPULIATENILHOCTDY, €aJUIOTPOIIHS [InanupyroT CBOM IEUCTBUS | U€
€pPUCTH [Iepnoaunueckoii cucreme XapaKTEePU30BATh HEMETAJIIBI 110 UX MOJOKEHUIO B | B CBSI3U C TIOCTABJIEHHOU TOTOBHOCTHU U
Ka XUMHUYECKUX IJIEMEHTOB [ICXD JI.1. MenaeneeBa, ONUChIBATh CTPOCHUE 3a/1a4eil U yCIOBUSAMH €€ CIIOCOOHOCTH
HEMeTa J1. 1. MenneneeBa, 0coOeHHOCTH ¢duznyeckue cBOCTBa HEMETAIJIOB, OOBACHATH peuieHus K 00Y4EHHUIO
JUIOB CTPOEHHS ATOMOB, 3aBUCUMOCTb CBOMCTB HEMETAJJIOB OT UX Ilo3HaBaTenbHbIE: "
anekTpooTpunatenbHocTh (D0) kak | monoxenus [ICXD JI.W. MenaeneeBa: coctapisarh | CTaBAT 1 GOPMYIUPYIOT CaMOpa3BUTH
Mepa «HEMETALNTMYHOCTHY, PAL HA3BaHMSI COCAMHEHUN HEMETaJUIOB 1o opMmysie U | Lenu U IpoOIeMbl ypoKa 0 U
90. Kpucrannuyeckoe cTpoeHue (dopMyI1 10 HAa3BaHUIO, HAy4YaTCs JaBaTh KommyHukaTuBHble: camoo0pa3oB
HEMETAIJIOB — IPOCTHIX OIPENENEHUS «AITIOTPOIUS», «aJUIOTPOIHbIE AJIEKBaTHO MCHOJIb3YIOT aHUIO HA
BEILIECTB. AJUIOTPOIIUSI. MOAU(DUKAIIIID. pedeBble CPEACTBA IS OCHOBE
dusnueckue TIonyuam 6o3moducHocms HAYYUMbCA: 3¢ dEKTUBHOTO pelIeHus MOTHUBALIMU K
CBOMCTBAa HEMETAJIJIOB. IIPOrHO3MPOBATh CBOMCTBA HEU3YUEHHBIX KOMMYHHKAaTHBHBIX 331324 00y4eHHUIo u
OTHOCHTENBHOCT MOHATUI JJIEMEHTOB U X COEIMHEHUI Ha OCHOBE 3HAHUH O MIO3HAHUIO
«METaI» U «HEMETAIDY NEPUOIUYECKOM 3aKOHE
30. | O6ume OO0 | Hayuamcs: XapakTepu30BaTh CTPOEHHE HEMETAIOB, | PeryassTHBHBIE: Pa3BuBa
XUMHUYECKU ne o01111e XuMHUYECKre CBOMCTBA HEMETAJLIOB, [ToctanoBka yueOHOI1 3a1a41 HA OCHOBE COOTHECEHHUS 10T
€ CBOMcTBa XMM | ONHUCHIBATh OOIIME XUMUYECKHE CBOWCTBA TOT'0, YTO U3BECTHO U YCBOEHO , M TOTO, YTO €IIE OCO3HaH
HEMETAJIJIOB MYEC | HEMETAJJIOB C TOMOUIBIO S3bIKA XUMHHU, COCTABIATh | HEM3BECTHO HOE




. KM€ | YPaBHEHMSI XUMHUYECKHUX PEaKIIHii, Ilo3naBaTenbHbIE: OTHOIIEH
Hemeransl CBOHM | XapaKTEPU3YIOIIUX XUMUUECKUE CBONCTBA BriiBmkenue runotes, uX 000CHOBaHUE, I0KA3aTEIbCTBO | H€ K
B MPUPOJIC CTBa | HEMETAJJIOB UX COCAUHEHUN KoMmmyHHnkaTuBHBIE: CBOUM
U CTIOCOOBI HeM | [lonyuam 603MOACHOCMb HAYYUMBCAL. VY4acTBYyIOT B KOJIJISKTUBHOM OOCYXKJICHUU TpoOIeM, coOCTBEH
ux €Tajl | MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX 3JIEMEHTOB | MPOSBIIAIOT AKTUBHOCTH BO B3aUMOICUCTBUM JIJISI HBIM
MOJTy4CHUS JIOB | ¥ MX COEAMHEHUI HAa OCHOBE 3HAHUI O pelieHnss KOMMYHUKATUBHBIX U MTO3HABATEJIBHBIX 33124 MOCTYTIK
TIEPUOANYECKOM 3aKOHE am
31. | Boxo [Tonoxenue Bogopoa B Hayuamcs: xapakrepu30BaTh BOJIOPOJI IO €r0 MOJIOKEHUIO B | PeryjasiTuBHbIE: DopMUPYIOT
pon [Tepuoanueckoii cucreme [ICX5 J1..1. Menneneena, Paznmuuarot croco6 u KOMMYHUKATH
XUMHUYECKUX DJIEMEHTOB XapaKTEpPU30BaTh CTPOCHUE aTOMa BOJOPOa, OOBSICHATh €ro | pe3yJabTaT JCHCTBUS BHBIN
. . MenneneeBa. CTpoeHnue | BO3MOKHBIE CTENIEHU OKUCIICHUS, XapaKTepU30BaTh Ilo3naBaTenbHbIE: KOMIIOHEHT B
aTOMa U MOJIEKYJIbI. (bu3uYecKre u XMMUYECKHE CBOMCTBA BOJIOPOAa, OOBIACHATh | Branerot oOmum OOIIIEHNH U
dusnuecKkrue 1 XMMUIECKHE 3aBUCHUMOCTbH CBOMCTB BOJIOPOIa OT TOJIOKEHUS €ro B MIPUEMOM PEIICHUS COTPYIHUYECT
CBOICTBa BOJIOPO/IA, €TO [ICXD JI.1. MenneneeBa, OMUCHIBATh Ta0OPATOPHBIE U 3a1a4 BE CO
MOJTydeHUE U TPUMEHEHHE. MPOMBIIIJIEHHBIE CITOCOOBI TIOJY4EeHHsSI BOJIOPO/IA . KoMMmyHHKaTUBHBIE: | CBEpCTHHKaMU
Jlad. onbITHI: THonyuam eo3moorcnocmos Hayuumocs: 0ObIACHATH JloroBapuBaroTcs o B IpoIIecce
20. IToyuenue JIBOMCTBEHHOE MoJIokeHue Bogopoaa B [ICXD JI.U. COBMECTHOU o0OpasoBaTesbH
Y pacno3HaBaHHUE BOJOPOJA MenneneeBa, rpaMOTHO 00OpamaThCs ¢ BEIECTBAMH B JIeATEIBbHOCTH MO on
MTOBCETHEBHOW KU3HU PYKOBOJCTBOM YUMTEJS | NE€ATEIbHOCTU
32. | Bona Crpoenue monekynbl. Bogopoanas XxuMudeckast CBS3b. Hayuamcs: xapakTepru30BaTh CTPOCHUE PeryasitTuBHble: Nmerot
dusndeckue CBOMUCTBA BOABI. AHOMAIMHU CBOMCTB BOABL. | MOJIEKYJIBI BOJIOpOAa, (pU3ndecKue u [InanupyroT cBOU LIEJIOCTHOE
IMunpodunbheie U ruapodoOHbIe BemecTBa. XUMHUECKUE | XMMHUYECKHE CBOMCTBA BOJIbL, OOBACHATh | JCHCTBUS B CBSA3M C | MUPOBO33
cBOMCTBA BOJIbl. KpyroBOpOT BOJIBI B IPUPOJE. AQHOMAJIUU BO/JIbI, CIOCOOBI OUHCTKU ITOCTaBJIEHHOMN peHue,
Bonoouncrka. Aspanust Boabl. beiToBbie PUIBTPEI. BOJIbl, IPUMEHSTH B ObITY QWIBTPBI U1 | 3a7a4eil u COOTBETCT
MuHepanbHble BOJbI. J{UCTUIUIIMPOBAaHHASA BOJIA, €€ OYMCTKH BOJbI, IPABUJIBHO UCIIOJIb30BATh | YCIOBUSIMHU €€ BYIOLIEE
MOJy4eHUE U IPUMEHEHUE. MUHEPaIbHYIO BOAY, BBIIOJHITH PACYEThl | PELLIECHUS COBpPEMEH
JIa0d. ombITHI: 110 YPaBHEHUSAM XUMHUYECKUX PEaKLIUM, Ilo3naBaTebHbIE: | HOMY
21. UccnenoBanue NOBEPXHOCTHOTO HATSHKEHUS BOBI. MIPOTEKAIOLIUX C Y4aCTHEM BOJBI. CraBsaT u YPOBHIO
22. PacTBOopeHuE NepMaHraHaTa Kajausi WIA METHOTO Ionyuam 6o3modicHocms HAyyUmMbCA: bOopMyIUPYIOT UEMH | pa3BUTHS
Kynopoca B Bojie. 23. ['unparanus 06e3B0KEHHOTO 00BEKTUBHO OLIEHWBATh MHPOPMAIUIO O | ¥ MPOOJIEMBI ypoKa | HAYKU
cynbdara BEILECTBAX U XUMUYECKUX MPOLIECCaX, KoMMyHuKATHBHBI
menu (II). 24. I3roToBieHne TUIICOBOTO OTIEYaTkKa. 25. KPUTUUYECKA OTHOCUTHCA K e:
O3HakoMJIIeHHE ¢ KOJUIEKIIHEH OBITOBBIX (PUIBTPOB. MICEBJIOHAYYHOU HH(pOPMAIHH, Kontponupyrot
26. O3HaKOMJIEHUE C COCTABOM MHUHEPAJIbHOMN BOJIbI HET0OPOCOBECTHOI pekiame JICHCTBUSI MapTHEpa




33. | I'anore OOm1ast XxapaKTepUCTHUKA TaJIOTEHOB: Hayuamcs: xapakTepru3oBaTh CTPOEHUE MOJIEKYT PeryasituBHble: ITpos
HBI: CTPOCHHE aTOMOB; IPOCTHIC BEIIECTBA | FAJIOT€HOB, OMUCHIBATH (PU3UUECKUE U XuMudeckue | [lmaHupyrot cBou neiicTBus B BIISIIOT
oOrras 1 OCHOBHBIE COCUHEHUS I'AJIOT€HOB, CBOICTBA raJlor€HOB Ha OCHOBE HAOIOICHHI 32 UX | CBSI3U C IOCTABJIICHHOMU 3a7ayeil | 9KO0JIO
XapakT ux coiictBa. Kparkue cBeneHus o IIPEBPALIEHUSMH BO BPEMSI IEMOHCTPALIMOHHBIX U YCIIOBUMSIMH €€ PELLECHUs ruydec
EpPUCTH xJope, Opome, GpTope u oze. OTIBITOB, OOBACHATH 3aBUCUMOCThH CBOWCTB Ilo3naBaTenbHbIE: KO€
Ka [IpumeHeHne rajoreHoB u rajoreHoB ux oT noJjioxxenus B [ICXD J1.H. CraBsaT u GOpMyYIUPYIOT 1IEJIM U | CO3HA

UX COEAMHEHUN B HApOHOM MenieneeBa, COCTaBIATh (POPMYIIBI COSTMHEHU I po0seMbl ypoka HUE
XO3sICTBE. raJIoT€HOB U 10 opMyJiaM J1aBaTh Ha3BaHUS KomMmyHukaTuBHbIe:
JdeMoHcTpanum: COCIMHEHUSM T'aJIOTCHOB AJIEKBaTHO MCHOJb3YIOT

OO6pas31ibl raJoreHoB — Ilonyuam eo3modxcnocms Hayuumucs: OCO3HABaTh | peYeBBIE CPENCTBA IS

MPOCTHIX BemiecTB. B3aumoseiictBue | HE0OX0MMOCTh COOIIOACHUS MTPaBUII 3} PEKTUBHOTO peLIeHUs

raJIOT€HOB C HATPUEM, aTFOMUHUEM. 9KOJIOrMYECKOi 0€30MacHOCTH IPU 0OpaIleHnu ¢ KOMMYHUKaTUBHBIX 33/1a4
BriTecHenue xjiopoM Opoma UM foja | rajoreHaMu

W3 pacTBOPOB UX COJIEHN

34. | Coe OCHOBHBIE COEMHEHUS Hayuamcs: ycraHaBIMBaTh CBA3b MEXKIY PeryasituBHbie: Bocn
TTH raJIOT€HOB: TaJIOTEHOBOJIOPO/IbI, | CBOMCTBAMM COEIMHEHUN U UX Y4YuTHIBaIOT PaBUWIIO B TUIAHUPOBAHUU U UTaHU
eHU COJIM TaJIOT€HOBOJJOPOIHBIX MIpUMEHEHHEM, U3ydaTh CBOIICTBA KOHTpOJIE crioco0a pelieHus e
o KHCIIOT. COCIMHEHUH IraJlOr€HOB B X0J1€ Ilo3naBaTenbHbIE: OTBET
rajo JeMoHcTpanum: BBITIOJTHEHUS JJAOOPATOPHBIX OIBITOB, Hcnonp3yroT NOUCK HEOOX0IMMON HHPOPMALUK | CTBEH
T'€HO OO0pa31bl TPUPOIHBIX Tonyuam 603M0x4CHOCIb HAYYUMbBCA! JUIsl BBITIOJIHEHMSI yUeOHBIX 3a/1aHuil ¢ HOTO
B COEJIMHEHUH XJopa. UCIOJIb30BaTh NPUOOPETEHHbBIE UCIOJIb30BAHUEM YUEOHOH JINTEPaTyphI OTHO

JIad. ombIThI: KOMIIETCHIIUY TIPH BBITOJIHEHUHU KoMmyHHKaTUBHBIE: LIEHU

27. KauecTBeHHas peakLus Ha IPOEKTHBIX Pa0OT MO U3YYEHUIO CBOMCTB U | YUUTHIBAIOT pa3Hble MHEHUS U CTPEMATCS K a1 K

rajJlOreHU1-MOHbI croco00B MOJIy4eHHs U PACIO3HABAHUS KOOPAMHAIMK PA3JINYHbIX O3ULIUH B IpUpO
COEJJMHEHUH raJloreHOB COTPY/IHUYECTBE ne

35. | [IpakTHueckas Pemenue Hayuamcs: obpamarbes ¢ 1a00paTOpHbBIM PeryasituBHble: OBnanenue
paGora Ne4d 9KCIIEpUMEH | 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU NpuOopaMu B | OCyIIECTBISAIOT MOIIArOBbIM KOHTPOJIb IO | HaBBIKAMU
Pemenue TaJIbHBIX COOTBETCTBUU C IIPABUIAMU TEXHUKH O€30MaCHOCTH, | PE3yJIbTaTy IS
IKCIIEPUMEHTAI 3az1a4 1o OIIMCHIBATh XUMHUYECKUI IKCIIEPUMEHT C IIOMOIIBIO Ilo3naBaTenbHbIE: IIPAKTUYECK
BHBIX 3a/1a4 110 TEMe S3bIKa XUMUH, JIEJIaTh BBIBOJIBI IO Pe3ysIbTaTaM [TpoBozAT cpaBHEHME U KJIACCU(DUKALIUIO oM
Teme «[loarpynmn | skcnepumeHTa. 0 33JJaHHBIM KPUTEPUSIM JEATebHOC
«[loarpynna a Tonyuam 6o3modcHOCMb HAYYUMbBCA: OCO3HABATH KoMMyHuKaTHBHBIE: TH
raJIOT€HOB» rajJloreHoB» | HeooxoaumocTh cobOmronenus npasui Tb u OT s | Haxoasr obiee pemienne yueOHOM 3a1aun

COXPAHEHHUs CBOETO 3J0POBbsI U OKPYKAIOLIUX
36. | Kucn Crpoenune atoMa u Hayuamcs: PeryasituBHble: Crpemn
opoA AJUIOTPOTIMSL KUCIIOPOAA; | XapaKTepU30BaTh CTPOECHUE MOJIEKYJIBl KHCIOPO/a, PaznuuatoT croco6 u pe3yabTar €HHE K
CBOMCTBA U IPUMEHEHHUE | COCTABIATh XUMUYECKHE YPABHEHMUS, JeicTBUS 310pOB
€r0 aJUIOTPOIHBIX XapaKTEepU3yIOIINe XMMUUECKHUE CBOMCTBA Kucnopoaa, | IloznaBaTesibHbBIE: oMy




Moau¢pukanmii. Jlao. OOBSICHATH IPUMEHEHUE AJUIOTPOITHBIX MOAU(UKAIINI Bnaznerot o0muyM nprueMoM pereHus o0pazy
ONBITHI: KHCIIOpOAa, 3aj1a4 JKU3HU
28. Ilomyyenue OTIMCBIBATH JIAOOPATOPHBIE M TPOMBILIIICHHBIE CIOcOObl | KoMMyHMKAaTHBHbBIE:
U pacrio3HaBaHUE MIOJIy4EHUS KUCIOpO/a . JloroBapuBaroTcsi 0 COBMECTHOM
KHCII0pO/1a Tonyuam 6o3moxcHocms Hayuumuvcs: TpaMOTHO JESITEIbHOCTH 1101 pyKOBOJICTBOM
00pallarbcs ¢ BEIIECTBAMU B IOBCEIHEBHOM KU3HU YUUTEISI
37. | Cepa, ee Crpoenue atoMa u ajuiotponus | Hayyamcs:,XapakTepu3oBaTh CTPOECHUE PeryasituBnble: Paznuuator dopmupyroT
busnvekn Cepbl; CBOICTBA M IPIMEHEHHE | MOJIEKYJIBI CEPbl OOBSCHITH 3aBUCUMOCTh croco0 u pe3yabTaT IeHCTBUS | OCHOBBI
eun POMOUYECKO Cephl. CBOMCTB cephl OT ee noJiokenus B [ICXD ITo3naBaTenbHbIE: HKOJIOTMYECKOT0
XUMHUYECK JdemoHncTpaumnu: J.. MennaeneeBa, COCTaBIATh XUMHUYECKHE Bnaneror o6mum npuemMom MBIIIUICHUS
ue BsaumoneiictBue cepsl YpaBHEHUS, XapaKTepU3yIOIe XUMUYECKUE | pPelIeHus 3aaad
CBOICTBa C MeTaJUlaMH, BOJAOPOJOM U CBOMCTBA cepbl, OOBSICHATH IPUMEHEHHE KommyHukaTuBHbIe:
KHCIIOPOJIOM. AJUIOTPOTTHBIX MOJIU(DHUKAIIUNA CEePBI JloroBapusarorcs o
Jlad. onbIThI: Ilonyuam 603MOHCHOCMb HAYYUMBCAL: COBMECTHOM JIEATEIILHOCTH,
29. T'opeHue cepsl Ha BO3AyXe U | TPaMOTHO 0OpaIaThCs ¢ BEIECTBAMH B MIPUXO/Is K 00IIEMY PEIICHUIO
B KHCJIOPOJE MOBCEIHEBHOMN KU3HU
38. | Coen Oxkcubl Hayuamcs:, PerynsiTuBHBIC: YUUTHIBAIOT IPABWIIO B IJIAHUPOBAHUU U | Popmup
WHEH cepol (IV) m | onmceIBaTh CBOMCTBA COCTUHEHUN CEPHI, KOHTpOJIE crioco0a pereHust VIOT
ust (VI); nx COCTaBJISITh YPABHEHUSI PEAKIIH, Ilo3naBaTenbHble: ICIOIB3YIOT TOMCK HEOOXO MO HWHTEPEC
cepbl MOJy4EeHHUE, COOTBETCTBYIOIIMNX «IIEMOYKE MPEBPALICHUIN uH($OpPMALIUHU AJIS BBIMOTHEHUS] Y4eOHbBIX 3a/laHuH C K
CBONCTBA U Tlonyuam 603mo24CHOCIb HAYYUMBCA: UCIIOJIb30BaHUEM YUeOHOM JIMTEpaTyphl KOHKpPET
IIPUMEHEHHUE | IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BemecTB | KoMMyHuKaTHBHBIE: HOMY
Ha OCHOBE MX CBOWMCTB M CTPOECHUS KoHTposmmpyroT nelicTBue napTaepa XHUMUYEC
39. | Cepn CepHas KMCIIOTa KaK JIEKTPOJIUT U €€ Hayuamcs:, PeryasitTuBHble: KOMY
ast COJIM, UX IPUMEHEHUE B HAPOIHOM OIIMCBIBAaTh CBOMCTBA CEPHOM Paznuyarot cioco® u pe3ynprat JJIEMEHT
KHCJIO XO35HCTBE. KHCJIOTBI, B XO/I€ IPOBEACHUS JecTBus y, IOUCK
Ta JdeMoHcTpanum: 71a00PATOPHBIX OTIBITOB , TPOBOJAUTD Ilo3HaBaTenbHbIE: JOTIOJTHU
KaK OO0pa3ibl TPUPOTHBIX Ka4yeCTBEHHYIO PEaKIUIO Ha Cynbdar - | Biaxeror oOuum nprueMom perieHus | TeIbHOM
JNEKT coenuHeHu# cepbl. OOpa3Lbl BAXKHEUIITNX HOH 3a1a4 unpopma
pOJIUT JUISL HAPOJTHOTO XO3SHUCTBA CYNb(ATOB. Ilonyuam eozmoorcnocmov Hayuumocsa: | KoMMyHHKaTHBHbIE: LIUU O
uee JIab. ombIThHI: XapaKkTepu30BaTh 0COObIE CBOICTBA JloroBapuBarOTCsi 0 COBMECTHOM HEM.
coJn 30. CgoiicTBa pa30aBiieHHON cepHOM KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI | IESTEIBbHOCTH, IPUXOAT K 00LIeMy
KHCIIOTBI PELIECHUIO
40. | Cepnas kuciaoTa Cepnas xkucnora | Hayuamcs :cocraBnats ypasHeHuss OBP | PeryasruBHble:Ilnanupyror cBon aelicteus B | McnbITeIBatoT
KaK OKHCIIUTEIb. KaK OKHMCIIUTENb. | C y4aCTUEM CEPHOMN KHUCIIOTHI, ONMCHIBATh | COOTBETCTBUU C ITOCTABJIIEHHOM 3a/1auell U 4yBCTBO
[lonyuenue u IIpousBoncTBo 001acT MPUMEHEHMsI CEPHOM KUCIOTHl | YCIOBHUSMM €€ peain3alui rOpAOCTH 3a
IIPUMEHEHHE CEpHOM KUCIOTHl | [lonyuam 603MONCHOCb HAYUUMbCA: ITo3naBaTenbHbIC: POCCHICKYIO
CEpHOM KUCIJIOTBI U €€ IPUMEHEHUE | NPUBOJUTH IPUMEPHI YPaBHEHUN Brnazeror o01muM npueMoM perieHus 3a1au HayKy




peaxiui, JIeXxallux B OCHOBE KomMmyHnkaTuBHbIC:
MPOU3BOJCTBA CEPHOM KHUCIOTHI KonTposmpyror neiictBus naptHepa
41. | IlpakTHYecka Pemenue Hayuamcs: obpamarbcs ¢ 1abopaTopHBIM PeryasituBHble: YwMmeror
s1 padora NeS SKCIIEpUMEHTa | 000PYIOBaHHEM U HarpeBaTebHBIMU MPUOOpaMu B | OCYIIECTBIIAIOT MOLMIArOBBIA KOHTPOJIb IO yhpaBis
Pemenue JBbHBIX 337124 COOTBETCTBUU C NPABUIAMU TEXHUKH pe3ynbTaty Th CBOEH
JKCIEPUMEHTA 10 TEMeE 0€30MacHOCTH, OIIUCHIBATH XUMUYECKUI ITo3naBaTenbHbIE: [I03HaBaT
JIBHBIX 3a7a4 «[loarpynna 9KCIEPUMEHT C IOMOIIBIO S3bIKA XUMUH, JI€aTh CrposT peueBoe BbICKa3bIBaHUE B YCTHOM U €JIbHON
1o TeMme KHCIIOpO/1a» BBIBO/JIbI 110 PE3YJIbTaTaM 3KCIIEPUMEHTA. NUCHbMEHHOU (hopme JesITeNIbH
«[loarpynna Tonyuam 6o3moxcHocmb HAy4UumMbCs: 0CO3HABATD KomMyHukaTHBHBIE: YUUTHIBAIOT pa3Hble OCTBIO
KHUCII0POJIa» HeoOxouMocTh cobmoaenus npaBuid Th u OT ans | MHEHUs U CTpeMSATCS K KOOPAMHALIUU
COXPAHEHHUS CBOETrO 37I0POBbsI U OKPYKAIOLIUX pa3IUYHBIX IO3ULUH B COTPYAHUYECTBE
42. | Azot Crpoenue Hayuamcs:, PerynsitTuBHbIie: ®op
U ero aToMa u XapaKTepU30BaTh CTPOCHHUE aTOMa U MOJIEKYJIbl a30Ta, [TnaHupyrOT CBOU AECUCTBUS B CBSI3U C MIOCTaBICHHONM | MUD
CBOIIC MOJIEKYJIbI 00BSACHATH 3aBUCHMOCTb CBOMCTB a30Ta OT €ro 3aauell U yCIOBHUSIMH €€ peleHus YIOT
TBa a3oTa; nonoxkerns B [ICXD JI.M. MenaeneeBa, COCTaBIISITh ITo3naBareanHLIE: HHTE
CBOICTBa XMUMHUYECKHE YpaBHEHUs, XapakTepusyronue xumudeckue | CTaBsaT U GOpMYIHUPYIOT LIETU U MPoOIeMbl ypoKa pec
a30Ta Kak CBOMCTBa a3ota [lonyuam 603MOHNCHOCb HAYUUMBCA: KomMmyHukaTuBHbIE: K
MPOCTOTO rpaMOTHO 00OpalaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM AJIeKBaTHO UCMOJIb3YIOT PEUEBbIE CPEACTBA IS KOHK
BEIECTBA KUZHU 3¢ (eKTUBHOTO pelIeHnss KOMMYHUKAaTUBHBIX 3a/1a4 peTH
oMy
43. | AMMua AMMMaK, CTpOCHHE, CBOMCTBA, | Hayuamca: onuchIBaTh CBOMCTBA aMMHaka B | PeryasiTuBHble: XUM
K U €ro MOJIy4eHHUe U MPUMEHEHHE. X0/JIe MPOBEACHUS JTa00PATOPHBIX OIBITOB, [InaHupyroT CBOM IEWCTBUS B CBS3U C nqec
COeJIuH Conu aMMOHWUSI, UX CBOWCTBA M | IPOBOJAUTH KAUECTBEHHYIO PEAKIMIO HA MOH - | TIOCTAaBJICHHOM 3aJjaueil U YCIOBUSIMHU €€ KOM
SHUSI. MIPUMEHEHHE. aMMOHHUS pelieHus y
Comn JIab. onbIThI: Ilonyuam 603MONCHOCb HAYUUMBCA: Ilo3naBaTenbHbIE: JIEM
aMMOH 31. M3ydyeHue cBOICTB MIPUBOJIUTH IPUMEPHI YPAaBHEHUHN PEaKIUH, CraBsr u GopMyIUpYIOT LEIH U MPOOIEeMbI EHTY
us aMMUaKa. JIeKAlUX B OCHOBE MPOMBIIIJICHHBIX ypoka
32. Pacnio3HaBaHue coseit croco0oB MOJy4eHUs] aMMHaKa KomMmyHnKkaTuBHBIC:
aMMOHHS KonTpoaupyrot neiictBust maptaepa
44. | Okcupg Oxcup | Hayuamcs:, PeryasituBHbIe:
Bl bl OTIMCHIBATh CBOMCTBA COETMHEHUI a30Ta, Y4YuUTHIBaIOT MPABUIIO B MJIAHUPOBAHUU M KOHTpPOJIE criocoba
azora a3oTa( | COCTaBJIATh YPAaBHEHUsI pEaKIMid, peleHus
I[1) ¥ | COOTBETCTBYIOLINX «IEMOYKE» MPEeBpaIeHHUH Ilo3naBaTenbHbIE:
(v) Tlonyuam 603mModCHOCb HAYHUMBCA: M cnonp3yroT NoucK HeoOX0IMMON HH(POPMAIH TSl BBIIOJTHEHUS
MIPOrHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB | y4EOHBIX 3a/IaHUI ¢ UCTOIb30BaHUEM YUeOHO TUTEepaTyphl
Ha OCHOBE MX CBOICTB U CTPOEHUS KoMmyHnKkaTuBHBIE:
KoHTpoaupyroT neficTBue naptHepa
45. | A3zoTtHa A30THas KHCJIOTa KaK JIEKTPOJINT, €€ \ Hayuamcs:, \ PeryasituBHble:




a1 CBOMCTBA U IPUMEHEHHUE. OTIHMCHIBATh CBOKCTBA a30THOH | Pa3nmuuarot crnocob u pe3ynabTar AeHCTBUS
KHUCIIOT JdemMoHcTpanum: KHCJIOTHI, B X0/1¢ poBeicHus | Ilo3HaBaTe/bHbIE:
a Kak O0pa31pl BayKHEHIIINX 71a00paTOPHBIX OIBITOB Bnagerot o0muM nmpuemMoM pereHus 3agad
IIEKTP JUISL HAPOJTHOTO XO35MCTBA HUTPATOB. Ilonyuam eozmodxcnocmo KomMmyHunkaTuBHbIE:
OJIUT, JIad. onbITHI: HAy4umscsi: COCTaBIATh JloroBapuBaroTCsi 0 COBMECTHOM J1€ATEIBHOCTH,
eé 33. CpoiicTBa «LEMOYKN» MPEBPALIEHUH 110 | PUXOIAT K O0IIEMY pEILIEHUIO
Ipume pa30aBICHHON a30THON KUCIIOTHI azory
HEHUE
46. | AzoTHas A30THas KHCIOTA KaK OKUCIUTENb. Hayuamcs :cocTaBisTh ypaBHEHUS PeryasituBHble:
KHUCII0Ta HuTpatsl 1 HUTpUTHI, TpoOIeMa UxX OBP ¢ yuacTrem a30THOM KUCIIOTHI, [InanupyroT CBOM IEHCTBUS B
KaK COJIEp’KaHus B C/X MPOYKIUHU. A30THBIE IPUMEHSITH COJIU A30THON KHUCJIOTHI B COOTBETCTBUU C MOCTaBJIEHHO 3a1a4eil u
OKHUCIIUT ynoopenus IPAKTHYECKOHN AESITEIbHOCTH, YCIOBUSIMU €€ peanu3aluu
ellb, €€ JeMoHcTpanum: IPOBOAMTH KaueCTBEHHYIO peakiuio Ha | [lo3HaBaTejbHbBIE:
MOJTYYEH B3anmonericTBre KOHIIEHTPUPOBAHHON HUTpPAT - HOH Braneror o0mmm npueMoM perieHus
ue a30THON KHUCJIOTHI C MEbIO. Tonyuam 6o3mooicnocmo HaAy4umbCs: 3a1a4
Jlad. onbITHI: XapaKTEPU30BaTh 0COOBIE CBOMCTBA KoMmyHnKaTuBHBIE:
34. B3anMoeiCcTBUE KOHIIEHTPUPOBAHHOM | KOHIEHTPUPOBAHHOM a30THOM KUCIOTH | KOHTpoaupyroT neicTBrs naptaepa
a30THOU KHUCJIOTHI C MEIBIO
47. | docdop. Crpoenue aToma 1 a0 TPOIUS Hayuamcs: PerynasiTuBHbIE: dopmupy
Coenunen dhocdopa, cBoiicTBa 6€710TO U KPACHOTO XapaKTepHu30BaTh cTpoeHUe atoMa pochopa, | [ImaHupyroT cBou neHCTBHUS | FOT
us dbocdopa, nx mpumeHenne. OCHOBHBIC 0OBSICHATH 3aBUCUMOCTh CBOUCTB (hochopa OT | B CBSI3U C TIOCTABICHHOU WHTEpEC K
dbocdopa. coequHeHUS: okcu docdopa (V) u ero nonoxenus B [ICXD J[.U. MenaeneeBa, | 3amadeii M yCIOBUSIMH €€ KOHKPETH
[Tonsitue oprodochopHas Kuc- COCTaBIIATh XUMHUYECKUE YpaBHEHUS, pelieHus oMy
0 nota, Gocdatsl. PochopHblie yAI0OpeHHs. | XapaKTepU3YIOIINe XUMUYECKHE CBOWCTBA Ilo3naBaTenbHbIE: XUMHYECK
dochopu JeMoHcTpanum: aszora CraBsr u GopMynupyroT oMy
BIX OO6pa31bl IPUPOTHBIX B pe3yJibTaTe MPOBEACHUS J1a00PaTOPHBIX e U TPoOJIeMbl ypoKa AIIEMEHTY,
ynoopeHu coenuHeHuit pochopa. O6pazibl OTIBITOB, IPOBOJUTH KAUECTBEHHYIO peakuuio | KoMmMyHukaTuBHBbIE: ITOUCK
X BKHEHIIIMX 7151 HAPOJAHOTO XO3sHCTBA Ha docdar - HoH AJIeKBaTHO UCTOJb3YIOT JOTIOJTHUT
¢docdatos. Tonyuam 803MONCHOCIb HAYUUMbBCAL: pedeBbie CpeacTBa s eJIbHON
JIab. ombIThHI: ONMCBIBATH (PU3NYECKUE U XUMUYECKHE 3¢ dEKTUBHOTO pelIeHus uHpopmar
35. T'openue docdopa Ha BO3ayXE U B MIPOLIECCHI, ABISIOIINECS YACTHIO KOMMYHHUKATHBHBIX 33/1a4 WU O HEM.
kucnopoze.36. PacnosnaBanue gocaTtoB | KpyroBopoTa BEILIECTB B IPUPOJIE
48. | Vr CrpoeHune aToMa 1 aJuI0TpONuUs Hayuamcs: XxapakTepu3oBaTh CTPOCHHE PeryasiTuBHbI€: dopmupyroT
ne yIJepoja, CBOMCTBA €ro aToMa yriepo/ia, OObSCHATh 3aBUCUMOCTb PaznuuatoT croco6 u pe3yabTar MHTEpECC K
po MoOAU(UKAIUI 1 MX TPUMEHEHHUE. CBOMCTB YIJIepoJa OT €ro IOJIOKEHHS B JEeNCTBUSA KOHKPETHOMY
it JdeMoHcTpanum: [ICX3 JI.1. MenneneeBa, cCOCTaBJIATh Ilo3naBaTenbHbBIE: XUMHUYECKOMY
[lornouienue yriaem pacTBOPEHHBIX XMMUYECKHE ypaBHEeHHUs, XapakTepusytomue | BrageroTr o0muM npuemMom DIIEMEHTY,
BELIECTB WK I'a30B. BoccTaHOB/IEHHE | XMMHMUYECKUE CBOMCTBA YIIepoaa peleHus 3a1a4 IIOUCK




M€ U3 €€ OKCHJIA YIJIEM. Tonyuam 603m024CHOCIb HAYYUMBCA: KoMmyHnkaTuBHBIE: JOTIOJIHUTENIBHO

JIab. onbITHI: ONHCHIBATh (PU3NUECKUE M XUMUYECKHE JloroBapuBaroTcs O COBMECTHOM | i mHpOpMaLUu

37. I'opeHue yrisi B KUCIOpPOJIe IIPOLIECCHI, SBISIOIIMECS YaCThIO JESTENIbHOCTH 110 PyKOBOJICTBOM | O HEM.
KpPYroBOpPOTA BELIECTB B IPUPOJIE YUUTEIS]

49. | Kucnopo Oxcunsl | Hayuamcs: PerynsiTuBHBIC: YUUTHIBAIOT IPABUIIO B ®opmu
JTHbIE yriaepoja | ONMChIBaTh CBOMCTBA OKCHIOB YIJIEPO/ia, COCTABIIATh IUTAHUPOBAHUM U KOHTPOJIE CIIoco0a perieHus pyroT
CoelnHE (IHu YPaBHEHUS PEAKIMIA, COOTBETCTBYIOLIUX (IEMOYKE) IHo3HaBaTe/bHBbIE: YMEHHE
HHUS (IV), ux | npeBpamenuil. [IpoBoAUTH KAUECTBEHHYIO PEAKIIUIO 1O W cnonp3yroT MOucK HeoOX0IMMON HH(POPMAITIH UTS | UCIIONb
yIIIepoa CBOMCTBA | paclO3HaBaHUIO YIJIEKHCIIOTO raza BBINIOJTHEHUS YU€OHBIX 33JaHUN C UCIIOJIb30BaHUEM 30BaTh
a u Tlonyuam 603moducHOCMb HAYYUMbCA: TPOTHO3UPOBATH yueOHOM JTepaTyphbl 3HAHUS

MIPUMEHE | XUMHUYECKHE CBOMCTBA BELLIECTB HA OCHOBE UX CBOMCTB U KoMmyHHnKkaTuBHBIE: B OBITY
HHE CTPOCHUSA KonTposmpyror nelictBue napTaepa

50. | YronbHas VYronbHas kuciota. Conu yroJibHOM Hayuamcs: PeryasitTuBHble: dopmu
KHCIIOTa U KHUCIIOTBI: KaJbIUT, COJIA, MOTAI, UX JlaBaTh OIpe/IeIeHUs] TTOHATHSIM Paznuyatot cnoco6 u pyroT
€€ COJIN. 3HAQ4YE€HHE U NPUPOJIE U KU3HU YEIIOBEKA. <OKECTKOCTH BOJIbD) ,0MUCHIBATh CBOMCTBA pe3yabTaT AeHCTBUS yMEHUS
XKectkoct XecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS. YTOJIBHOM KHCJIOTHI, COCTABIIATh ypaBHeHUs | [lo3HaBaTe/ibHbIE: HCIIOJIb
b BOJBI JemouncTrpanumn:O06pa3ibl IPUPOIHBIX peakuuii, COOTBETCTBYIOLIUX IIETIOYKE» Brnanerot o6mum 30BaTh
CrocoObI coerHEeHUH yriepoaa. OOpa3ibl BOXHEUIITUX [UIs | IPEBPAIICHUH , COCTABIISITH HA3BaHMS COJICH | IPUEMOM peIIeHUs 3HAHUS
eé HapOJHOTO X035HCTBA KapOOHATOB. YTOJIBHOM KUCJIOTHI, 3a1a4 B OBITY
YCTpaHEH JIa0. onbiThI:38. [lomydeHre yroinbHOM KUCIOTHl | TPOBOJNUTH KAUECTBEHHYIO PEAKIIUIO Ha KomMmyHukaTtuBHbIe:
ust 1 n3ydeHue ee cBoictB. 39. [lepexon kapOboHaTOB | KapOOHAT - HOH JloroBapuBatorcs 0

B FMIPOKapOOHATHI. Tlonyuam 603modcHOCIb HAYYUMBCA: COBMECTHOU JeATENb-
40. PaznosxeHnue rugpokapboHaTa HaTPHUs IIPOTHO3MPOBATh XUMUYECKUE CBOMCTBA HOCTH, IPUXOJAT K
BEIIECTB HA OCHOBE UX CBOMCTB M CTPOCHHUS | 00IIEMY PELICHUIO

51. | Kpemn Crpoenue Hayuamcs:, PeryasitTuBHbIe: AJICKBATHO BOCIIPUHUMAIOT dopmup

5071 aToma XapaKTEepHU30BaATh CTPOCHUE aTOMa KPEMHHMUS, MPEIOKEHUS U OLICHKY YUHUTEI U OJHOKIACCHUKOB YIOT
KpEMHHS; OOBSACHATH 3aBUCUMOCTh CBOMCTB KPEMHHSI OT €TI0 ITo3naBaTtenbHble: BeiOuparoT Hanbomnee 3pdextu- UHTEpeca
kpuctaimnue | nonoxenus B [ICXD JI.M. MenneneeBa, COCTaBIATh | BHbIE CIIOCOOBI pellIeHuUs 3a7a4, KOHTPOJIUPYIOT U K
CKUM XUMUYECKUE YPABHEHUS, XapaKTePU3YIOIIHE OLIEHUBAIOT MPOLECC U PE3YIbTAT AEATEIBHOCTH KOHKPET
KPEMHHI1, €ro | XUMHYECKHE CBOMCTBA KPEMHHUS KommynunkatuBHbie: JloroBapuBaroTcs 0 HOMY
CBOMCTBA U Ilonyuam 603mo2cHoCMb HAYYUMBCA: TPAMOTHO pacnpezneneHuu GyHKIMA U poJieii B COBMECTHOM XUMUYEC
IpUMEHEHHe | oOpalaThbes ¢ BEIECTBAMU B MOBCEIHEBHOM )KM3HU | IEATEIIBHOCTU KOMY

52. | Coen Oxcup kpemuus (IV), ero Hayuamcs:, PerynastuBHblie: JJIEMEHT
WHEH MIPUPOIHBIE ONUCBIBATh CBOMCTBA OKCUJA KPEMHUA, | YUHUTHIBAIOT MPaBUJIO B INIAHUPOBAHUU U y, IIOUCK
us pazHOBUAHOCTU. CUITUKATBHI. COCTaBJISITh YPaBHEHUSI PEAKIIUA, KOHTPOJIE crIoc0o0a perIeHus JOTIOJTHU
KpeMm 3Ha4YeHHE COCIMHEHUI KPEMHHS | COOTBETCTBYIOIIMX «IIETIOYKE) Ilo3naBaTenbHbIE: TEIBbHON
HUSA B JKUBOW U HEXKUBOU IIPUPOJE. MpeBpaIIeHUH . MPOBOAUTD M crionib3ytoT MOUCK HeoOXouMo nHdopMmarmu | HHGopMa

JdeMoHcTpanun: KaueCTBEHHYIO PEaKIIMI0 Ha CHJIMKAT - | /7S BBIMIOJTHEHUS YUeOHBIX 3aIaHUi C LU O




OO6pas1sl TPUPOIHBIX HOH UCTIOJIb30BAHUEM YUEOHOH JIUTEPATYPHI HEM.
COEIMHEHUI KPEMHUS. Tlonyuam 603M04CHOCIb HAYYUMBCA: KomMmyHnkaTuBHbIE:

JIad. onbITHI: IIPOrHO3UPOBATh XUMUYECKHE CBOMCTBA | YUUTHIBAIOT Pa3HbIE MHEHUS U CTPEMATCS K

41. IlomyyeHne KpeMHEBOM BEILIECTB HA OCHOBE UX CBOMCTB U KOOPAMHALIMY PA3JIMYHBIX ITO3ULIUN B

KHUCJIOTHI M U3yYEHHE €€ CBOICTB | CTPOCHUS COTPYJIHUYECTBE

53. | Cunux [Tonarue o cunukatHON | Hayuamcsa: IPaKTUYECKOMY PerynsituBHbIie: @opMHUPYIOT
aTHast MIPOMBIIIJIEHHOCTH. IPUMEHEHUIO COETMHEHUN KPEMHMUSI Paznnuator cioco6 u pe3ynbrar JeicTBUs [IOHUMaHHe
IIPOMBI Crekiio, IEMEHT, Tlonyuam 603mM024CHOCIb HAYYUMBCA: ITo3naBaTenbHbIE: 0COOEHHOCTEM
IIUIEHH KepaMuKa. MIPOrHO3UPOBATh XUMUYECKHUE CBOMCTBA | BrageroT oOmumM nmpruemMoM pereHus 3aaad KHU3HU U TpyJa
OCTb JeMoHcTpanum: BEILECTB HAa OCHOBE UX CBOWCTB U KomMmyHukaTuBHbIE: B YCIIOBUSIX

OO6pa3upbl cTekna, CTpOEHUs JloroBapuBaroTCsi 0 COBMECTHOM JI€ATENBHOCTH | MHPOpMaTH3aLU
KEepaMUKH, [IEMEHTa 1101 PYKOBOJICTBOM YUHTEs u oO1iecTa

54. | IlpakTu4ec [Monyue | Hayuamcsa: oOpamarbcesi ¢ 1a00paTOPHBIM PeryasituBHbie: OBnaneH
Kkas padora HUE, 000py/nOBaHNEM U HarpeBaTeabHBIMH puOopamMu B | OCyIIECTBIISAIOT MOIIArOBbI KOHTPOJIb MO PE3YJAbTATy ue
Ne6 coOupa | COOTBETCTBUU C NMPABUIAMH TEXHUKH ITo3naBaTenbHbIE: HaBbIKaM
[Tomnyuenue, HUE U 0€30MacHOCTH, OITMCHIBATH XUMUYECKUI CtposT pedeBoe BbICKa3bIBaHHE B YCTHOM U u A
coOupanue u pacrno3 | SKCIIEPUMEHT C MOMOUIBIO S3bIKa XUMUH, AeNaTh UCbMEHHOU popme MPaKTH4
pacro3HaBaH HABaHU | BBIBOJBI 110 PE3YJIBTATaM HKCIEPUMEHTA. KomMmyHukaTuBHbIE: €CKOM
Ve razoB e Ilonyuam 6o3modncHocms Hayyumsbcs: 0CO3HABATH VY4UuTBIBaIOT pa3HbIE MHEHUS U CTPEMSATCS K NEeSATENbH

razoB HEe0O0XxoauMOoCTh coOmoaeHus nmpaBua b u OT A | KoOpaAUHAIIMN PA3TUYHBIX MO3UITUN B COTPYAHHUYECTBE OCTH
COXPAHEHUsI CBOETO 370POBbsl M OKPYKAIOIIUX

55. | O6o0meHue Hayuamcs: PeryasituBHbIe: BHOCAT HE0OX01MMBbIE KOPPEKTUBHI B ICHCTBUE TIOC)E er0 | Bripaxaror agekBaTHOe
10 TEME 000011aTh 3HAHUS | 3aBEPIICHUS HA OCHOBE €r0 y4eTa CAeaHHBIX OIINO0K ITOHUMAaHHE TPUYHH
«HemeTrainbi» U NPEACTABIATh IHo3naBaTenbHbIe: CTPOSAT peUueBOE BHICKA3bIBAHNE B YCTHOM M MMCbMEHHOM | yCI€Xa U Heycnexa

UX cxeM, Tabnui, | hopme y4eOHOMU IeATEeTLHOCTH
Mpe3eHTali KommynukatuBHbie: KoppekTUpyrOT NE€HCTBUS MapTHEPA

56. | KonTpoanb KoHntpoas Hayuamcs: npuMeHATH PerynsiTuBHBIE: OCYLLECTBIIAIOT IIOIIATOBLIA ¥ UTOTOBBIN [IposBisatoT
Hasl IIPEIMETHBIX U NOJIy4€HHbIC 3HAHUS U KOHTPOJIb 110 PE3yIbTaTy OTBETCTBEH
pabora Ne3 MeTanpeaMeTHIXx | cpopmupoBanHbie ymMeHus | [lo3HaBaTeIbHbIE:CTPOSIT PEUEBOE BHICKA3bIBAHHUE B YCTHOM U HOCTb 32
0 TeEME y4eOHBIX IEHCTBUHN | 7S pelieHus yaeOHbIX NUCbMEHHOU hopme pe3ynbTaThl
«Hemeramn 110 TEME 3a1a4 KoMMmyHMKaTHBHBIE: YUUTHIBAIOT PA3HbIE MHEHUS U CTPEMSTCS K
bI» «HemeTamnbi» KOOpJAMHALMK Pa3INYHbIX NO3UIHUN B COTPYAHUYECTBE

Tema 5. O6001mIeHNe 3HAHNH 10 XUMMH 32 KYPC 0CHOBHOI mIK0JbI. [loaroroBka k urorosoii arrecranuu ('NMA) (44.)

57. | llepnoanyeckuii Ilepuoguueckust 3akoH U | Hayuamca: PerynsTuBHsblie: I ltanupyror cBOU NEHCTBUS B IIposBisio
3aKOH U [lepuoanyeckas cucrema | 0000ImIaTh COOTBETCTBUU C ITOCTABJIIEHHOM 3a/1a4eil U yCIOBUSAMU €€ T
[lepnoanueckas XMMHMUYECKUX JIEMEHTOB UH(POPMALIUIO TIO peanu3anuu OTBETCTBE
cucrema . 1. Menneneena. TEME B BUJE CXEM, ITo3HaBaTebHbIE: CTABAT U (POPMYIUPYIOT LIEIH U HHOCTb 3a
J1. 1. MennieneeBa DU3NYECKUI CMBICII BBITNIOJIHSATh po6JeMBbl YpOKa; OCO3HAHHO M IPOU3BOJIBHO CTPOST B pe3yapTaT




B CBETE TEOPUU
CTPOCHHUSI aTOMa

MOPSAKOBOIO HOMEPA
JJIEMEHTa, HOMEPOB
IIEpUOAA U IPYIIIBIL.

TCCTOBBLIC 3aJaHUsA

TUAIOTHYECKOH o

YCTHOUW W MUCBMEHHOU opme
KommynukaTuBHbIe: BiiaieHre MOHOJIOTUYECKOU U

pMaMU pedn

58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuamca: PeryasituBHble:

W3MEHEHHUsI CBOWCTB 3JIEMEHTOB U VU3MEHEHUS CBOMCTB JIEMEHTOB U 000011aTh PasnuyaroT ciocoO u pe3ynbraT AeHCTBUS

HX COCIMHEHUH B MEPUOJIAX U UX COEAUHEHHI B IEpUOJax U uHpopmanuio o | [lo3HaBaTebHbIE:

rpyIIax B CBETE NPEACTaBICHUN rpylnnax B CBETE MPEACTABICHUM O | TEME B BHJIE Brnazeror o01muM npueMoM petieHust 3a1a4y

O CTPOEHUH aTOMOB 3JIEMEHTOB. CTPOECHHMH ATOMOB JJIEMEHTOB. CXEM, BBINOJHATE | KoMMyHUKaTHBHBIE:

3nauenue [lepuoanyeckoro 3nauenue [lepuoaudyeckoro 3akoHa | TECTOBYIO paboTy, | JloroBapuBaroTcs 0 COBMECTHOM

3aKOHa JIeATEIIbHOCTH 0T PYKOBOJICTBOM YUUTES
59. | Buapl XUMHUYECKUX CBSI3EH Bunasl xumudeckux csizeit | Hayuamcsa: 0600marh PeryasituBHble: Paznuuaior croco6 u pe3yabrar

Y TUIBI KPUCTAIITMYECKUX Y TUIBI KPUCTAIIMYECKUX | MHQOPMAIIMIO IO TEME B | IEHCTBUSA

pPELIETOK. peurerok. BzauMocBszb BUJIe TaOyuIlbl, BEIMOJMHATE | [lo3HaBaTeabHble: BiaaeroT oOumM npueMom

B3aumocBs3b cTpoeHus u CTPOEHHMS U CBOWCTB TECTOBYIO paboTy penieHus 3anaqy

CBONCTB BEILIECTB BEIIIECTB KommyHunkaTuBHbIe: KOHTPOIMPYIOT IEHCTBHS

napTHEpa

60. | Kimaccudukarr Knaccudukanus xumuueckux peakuuii no | Hayuamcs: PeryasituBHblie: Nmeror

us pa3IMYHBIM TpU3HAKaM (YHCII0 U COCTaB 000011aTh Paznmuuarot cioco6 u pe3ynbTaT AeUCTBUS [IEJIOCTHO®
XUMUYECKUX pearupyromux 1 00pa3yromuxcs BEecTB; | NH(OPMAaIHIO Ilo3naBaTenbHbIE: MHPOBO33pEHHUE,
peakuuii o HaJM4yue TpaHUIlbl pa3aena ¢as; no TeMe B Bue | BraneroT oOmmuM npueMoM pemieHus 3aad | COOTBETCTBYIOIIE
pa3InYHbIM TeI10BOM (P (PeKT; N3MEHEHHE CTETEeHEH CXeM, KomMmyHukaTuBHbBIE: € COBPEMEHHOMY
MIPU3HAKAM. OKHCJIEHUS aTOMOB; UCITOJIb30BAHHE BBIITOJIHSTH JloroBapuBaroTCsi 0 COBMECTHOU YPOBHIO Pa3BUTHS
Ckopoctb KaTajan3aTopa; HalpaBJeHUE MPOTEKAHUSI). | TECTOBbIC JIEATEIbHOCTH 10T PYKOBOJICTBOM YUUTENS | HAYKH
XUMUYECKUX CKOpOCTh XMMUYECKUX PEAKIIUI 1 3a/1aHus KoHTponmpyroT neiicTBust napTHepa
peakuuit (akTopbl, BIUSIONINE HA HEE

Kparkuii 06030p BaxkHeillmmx opranudeckux Bemiects (8 yac.)

61 | IlepBoHa HUce | Hayuwamca: Ipeamernbie: HayuaTtes: O6cyx1aTh OCHOBHBIE MOJIOKEHUS TEOPUU CTPOEHUS Nmeror
YaJbHbIC JIeJI0 | 3aIlUChIBATH oprannyeckux coenuHennit A.M. bytiieposa LEJIOCTHOE
CBEJICHUSA Bare | crpykrypHble | IlosydaTt BO3MOKHOCTH HAYYUTHCS: 3aMKUCHIBATh CTPYKTYPHBIE (JOPMYIIBI OPraHUYECKUX | MHPOBO33pPEHHE,
0 TBCK | (OPMYIIBI BEILECTB HA IPUMEPE AJIIKAHOB COOTBETCTBYIOII
CTPOECHHUHU oe oprannueckd | MeranpeamerHble : [lo3HaBaTenbHbIE: OCYIIECTBIATH MOUCK HYKHOU HH(GOpMAIIUU B ee
OopraHuye 3aJa | X BEUIeCTB HAa | ydeOHMKe, aTJiace. COBPEMEHHOMY
CKUX HUE | TIpuUMepe KoMMyHMKaTHBHBIE: YUUTBHCS BBIPA’KaTh CBOU MBICIU B COOTBETCTBHH C 33Ja4aMHU U YPOBHIO
BEIIECTB. AJIKaHOB YCIOBUSAMU KOMMYHUKALIUU. pa3BUTHUA HAyKU

PerynstuBHBIE: IPOTHO3UPOBATH PE3YNIBTATHl YPOBHS YCBOCHHE N3Y4aeMOT0 MaTepuaa.
JInunocTHble: OBajeHrne Ha ypoBHE 00111ero 00pa3oBaHus CUCTEMOI 3HaHUIA.

62 | Ilpenen O®poHnran | Haywamca: Ipeamernbie: Hayuatesi: OGCyX1aTh OCHOBHBIE TIOJI0KEHUS TEOPUU CTPOCHUS IIposiBisitoT

bHBIE BHBIN 3aIIMCHIBATD oprannueckux coeauHenuii A.M. byrieposa no0poskenaren




yTJ1€BOJ a) crpykrypubie | IloJiydaT BO3MOKHOCTh HAYYUTBCS: 3aMCBIBATH CTPYKTYPHBIE (DOPMYITBI BHOCTb,
OpO/IbI. YCTHBINA: | (popMyIbl OpraHMYECKUX BEILECTB HA IPUMEPE aJTKAHOB OT3BIBUUBOCTb,
- oprannveckd | MeranpeamMerHble : [lo3HaBaTenbHBIE: OCYIIECTBISITh MOUCK HY)KHONH MH(POPMAIIUH B KaK
MOJATOTO | X BEIIECTB Ha | ydeOHHKe, aTiiace. [IOHUMaHUe
BKa npumepe KoMMyHMKaTHBHBIE: YUUTHCS BbIPaXKaTh CBOU MBICIU B COOTBETCTBHHU C 33JJa4aMU U YYBCTB JPYTUX
TEOPETUY | aJIKaHOB YCIOBUSMU KOMMYHUKALIUU. JoAen u
€CKOTO BBITIOJIHATh PerynstuBHbIE: IPOrHO3UPOBATH PE3YJIbTATHl YPOBHS YCBOCHUE U3y4aEMOr0 MaTepuana. | COlepeXKUBaHU
BOIIPOCA; | TECTOBYIO JInunocTHble: OBajieHNe Ha YPOBHE 001Iero 0Opa30BaHMs CUCTEMOU 3HAHHIA. € UM
- oKy | paborty

63 | Hempenens- I'pynmo | CocraBnsate | Ilpeamernble: Hayuarcesi: CocTaBiaTh CTpYKTYpHYIO (hopMyiy 3THIIeHa, ero pusnyeckue | [IposiBn
HBIE YTJIeBO- BOM CTPYKTYpPHY | U XMMMYECKUE CBOMCTBA, KAUECTBEHHBIE PEAKIIMM HA HEMPEEIIbHbIE YTIIEBOAOPOIbI. SIOT
JOPO/JIBL. a) 10 popmyny | IMosydaT BO3MOKHOCTH HAYYMTBCS: COCTABISATh CTPYKTYPHBIE (DOPMYJIBI TOMOJIOTOB OTBETCT
AJKEHBI. MUCBbMEH | 3TUJIEHA, ITHIIEHA BEHHOC
Henpenens- HBIN: - ero MertanpeamerHble : [lo3HaBaTenbHbIE: YMEHHE BECTH CAMOCTOATENbHBIN TIOUCK, OTOOP Tb 32
HBIE YIJIEBO- MpaKkTUK | ¢u3nyeckue | uHOpMaIUH, ee MpeoOdpa3oBaHue. pe3yNnbT
JOPO/JIBL. yM u KommyHukaTiBHBIE: (popMHUpOBaHNE COOCTBEHHOTO MHEHHS U IO3UIUH. aT
AJNKWHBI XUMUYECKHEe | PerynsTuBHBIE: INTAHUPOBAHUE CBOMX JEHUCTBHUM B COOTBETCTBUU C MOCTABICHHOM 3a/1a4eil

CBOMCTBA Y YCIOBUSMHM €€ peajn3aliy, B TOM YUCIIE BO BHYTPEHHEM IUIaHE.
JlnunocTHbie: OBasicHNEe HA YPOBHE 00IIeT0 00pa30BaHMs CUCTEMOW 3HAHH.
64 | Coupr Opontane | OOCyxkJaTh IIpenmetnsblie: Hayuares: OOcyxaaTh onpeneieHue CuupToB, 001y GopMyy CIUPTOB, Nwmerot
bl HBIN omnpezneneHue | (U3MOIOrHYECKOE NEHCTBHUE METAHOA U ATAHOJA HA OPTaHU3M LEJTOCTH
a) YCTHBIH: | CIIHUPTOB, ITosry4yaT BO3MOKHOCTh HAYYUTBHCH COCTABIIATh YPABHEHUS PEAKIIMI, XapaKTEPU3YIOLIUX oe
- IOAAro- o0uryro CBOICTBA CIIUPTOB MHPOBO3
TOBKa bopmyny MertanpeaMeTHble : aHAIU3UPOBATh U OTOUPATh HH(OPMALIHIO; BBIIBIKEHHE TUIIOTE3 U UX | 3pEHHE
TEOpPETUYE | CIUPTOB, 000CHOBaHUE; TOCTPOCHUE JIOTMYECKOH 1IeTIH PaCcCyXKICHUM.
CKOIO ¢uznonornue | KomMMyHUKaTHBHBIE: BEIOOP OCHOBAHUN M KPUTEPHUEB C LIENBIO BBIACICHUS IPU3HAKOB,
BOIIPOCA; - | CKOE YMEHHUE C TOUHOCTBIO BbIPAXkKaTh CBOU MBICIIA B COOTBETCTBUU C 33J1a4aMH U YCIOBUSMHU
JOKJIa] JeNCTBUE KOMMYHUKALIIH.
PeryasiTuBHbIe: IPUHATHE U COXpaHEeHUE yueOHOH 3anaun. JInunocTHbie: OBlaseHne Ha
ypoBHE 00111er0 00pa3oBaHUs CUCTEMON 3HAHUIL.

65 | Kapbon Te | ompenenare | Ipenmernbie: Hayuaresi: onpenensit GopMyibl MypaBbUHOM U YKCYCHOM KUCIOT, HIMETh [Tpos
OBBIE Ma | (GopMyIbI IpeCTaBIeHUE O CI0XKHBIX 3(upax BIISIFOT
KHCJIOT TH | MypaBbHHON | Ilosy4aT BO3MOKHOCTH HAYYHMTbCS: COCTABIATh YPABHEHHS XUMUYECKUX PEAKIUI, XapaKTEPU3YIOIIUX | OTBET
Bl. 4yec | M YKCYCHOW | oOlue cBOiCTBa KUCIIOT, HA TPUMEPE MypaBbHUHOM M YKCYCHOM KHCIIOT. COCTaB, (PM3NYECKUE CBOWCTBA, CTBEH
CnoxH KM | KHCIIOT, IpUMEHEHHE U OMOJIOrMUYECKYIO POJIb KHPOB HOCTb
blE i UMETh MetanpeamerHnsie : [lo3HaBaTenbHbIE: CAMOCTOSITENBHO CO3JaBaTh AITOPUTM JESATEIBHOCTH IIPU 3a
3UpBHI. cpe | mpeiacTaBiie | peleHHH MpoOIeM pa3IMyHOIO Xapakrepa. pe3yn
XKupsl. 3 HUE O KomMmyHUKaTHBHBIE: (OPMHUPOBAHUE COOCTBEHHOTO MHEHUS M MO3HIIMU. bTaT




CIIOXHBIX PerynsaTuBHBIC: yUYUTHIBATh YCTAaHOBJICHHBIE MTPaBUiIa B IJIAHUPOBAHUH U KOHTPOJIE crioco0a pereHus;

adupax OCYILIECTBJIEHUE ITOLIar0OBOr0 U UTOTOBOTO KOHTpouisl. JImuHocTHbIe: PazButue camoonpeneneHus u
a/IEKBaTHOT'O OLICHUBAHUS CBOUX JIOCTH)KEHUI B IPUMEHEHUH 3HAaHUN B HOBOM cuTyanuu. CTpemieHue K
[I03HAHUIO TOT'0, YTO HEM3BECTHO, HO HHTEPECHO.

66 | Yraeso Hcc Ipeavernbie: HayuaTesi: onpeaessiT MOJEKYIsIpHbIE (GOPMYITBI TIFOKO3bI, CaXapo3bl, Kpaxmala, [IposiBisitoT
JBL.. neno LEJITIOJIO3bI, KAYECTBEHHYIO PEaKIMI0 Ha TIIFOKO3Y M Kpaxmall, OMOJIOTHYECKYIO POJIb TITFOKO3BI M CaXapo3bl | OTBETCTBEHH
benku BarTe IosryyaT BO3MOKHOCTD HAYYMThCS: ONIPEAEIATh CXO/ACTBA U Pa3IMUUe Kpaxmalla U LEJIII0I03bl OCTb 32
[Tonume JBbCK Mertanpeamernble : [To3HaBarenbHbIe: BEIOUpaTh HanOosee 3pPEeKTUBHBIE CIOCOOBI pEIICHUS 3a/1a4; pe3yabTaT
PBL.. oe KOHTPOJMPOBATh U OLIEHUBATH MPOLIECC U PE3YJIbTAT ACITEIbHOCTH.

3a1a KoMMyHMKaTHBHBIE: TOTOBapUBATHCA O pacnpeieeHny (GyHKIUI 1 poJiel B COBMECTHOM 1€ TEIbHOCTH.
HUE PerynstuBHbIE: yMEHNE OPraHU30BbIBaTh CBOIO JESITENIbHOCTD, BHIOMPATh CPEACTBA JUIsl peanu3aliu
nenei.JlImunoctupie: OBiajieHre Ha ypoBHE 00111ero 00pa3oBaHUs CUCTEMON 3HAHUI.

67 | Utorosas Wumu | Hayuamcs: Ipeamernbie: Hayuarcesi: npuMeHsATh 3HaHUS, YMEHUS U HaBBIKH, NIOJIy4YEHHBIE TPU U3YUEHUU
KOHTpPOJIbHAs BUJly | TIPUMEHSTH TEMBI
paboTtaNe5 3a albH | ITOJY4YCHHBIE MertanpeamerHble : [lo3HaBaTenbHble: BbIOOP Hanbosee 3 PeKTUBHBIX CIOCOO0B peLIeHUs
Kypc BII: 3HAHUS U 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX yCI0BUI. KOMMYHUKAaTHBHBIE: YMEHHE C JOCTATOYHOMN
OCHOBHO1 3a4€T | copMHUpPOBaH | MOJHOTON U TOYHOCTBIO BBIPaXKaTh CBOU MBICIM B COOTBETCTBHMH C 33J]a4aMU U YCIOBUSIMHU
LIKOJIBI HBIC YMCHUS KOMMYHHKAaIIUH.

IUis perieHuss | PerynatuBHbIE: IPUHUMATh U COXPAHATh yUEOHYIO 3a/1a4y; CAMOCTOSATENBHO BBIIENIATh U

yUEOHBIX (opMHUPOBATS 1I€JIb; COCTABJIATH IUIAH U MOCIIE0BATENbHOCTD AEHCTBHIA.

3a1a4 JInmyHocTHbIe: Pa3sBuTre caMOOIIpENEIcHNs U aIcKBaTHOTO OLICHUBAHUS CBOUX JTOCTH)KCHUH B

MIPUMEHEHWUH 3HAaHU B HOBOW CUTYyaIlUU.
68. | Knaccuguxkan IIpocThie 1 cI0XKHBIE BELIECTBA. Hayuamca: o606mats | PeryasituBnble:Pasnnyaror cnoco6 u | IIposiBisitor

Us U CBOMCTBA Mertaiisl 1 HEMETaIUIbI, COCTaB, UH(POPMALIMIO IO TEME | PEe3yNbTaT AEHCTBUS JN00pOKENATENbHOCTb,
HEOPraHU4eCK KJ1accuuKanus B BUJIE CXEM, ITo3naBatenbHbIe: BiaseoT o6mum OT3BIBUABOCTb, KaK
UX " OOu1re XuMHUYecKue CBOMCTBA BBIIIOJIHATh TECTOBYIO IIPUEMOM pPELICHUS 3a1a4 IIOHMMAaHHE YyBCTB
OpPraHUYECKUX OKCHUJOB U THIPOKCHIOB paboty KomMmyHukaTuBHbIe: JIpYrux JIIOIeu U
BEILECTB (ocHOBaHUH, KUCIOT, aM(pOTEPHBIX KoHTponnpyroT neicTBus napTHepa COIIEPEKUBAHUE UM

THUAPOKCHJIOB), cOJi B cBeTe TO/]
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