MyHuuunajbHoe 010/KeTHOe 001eodpa3oBaTe/ibHOE yUpexKIeHne
suuei Nel r. Ilponerapeka PocTroBekoii o61acTu

Pabouas mporpamma

o XHMHH

Yposens o6mero odbpazopanus 9 Kiace

(HagasnbHOE 00mIee, OCHOBHOE 00mee, cpeHee odmee 06pa3oBaHUe € yKa3aHHEM KJacca)
" KoJu4ecTBO 4aCOB: 9 «A,B,B» - 68 uacos

Yuureabr Kanunknna Huna BanenTunoBHa

Iporpamma pa3paGoTana B cooTBercTBHH C TpeGoBanmamu @enepanbHoro ['ocynapcTBeHHOro 06pa3oBaTeNPHOrO CTaHIapTa
obmero  obpasopanus (®IOC 00O, M.: «IIpocsemenue», 2018 rox); IlpumepHO# MporpamMmbl cpepHero (IMOJHOro) obmero
06pa3oBaHus TI0 XMMHH 0011e06pa3oBaTeNbHBIX yupex/enuii, aBropckoi nporpammel  O.C. T'aGpuensn Xumust 9 ki (COOpHHK:
IIporpamMMeI Kypca xumuu uis 8-11 kiraccos obmeodpasosarenbHbIX yuapexaenuit —M.: Jlpoda, 2017r)

2022 rox



PABOYASA ITPOI'PAMMA 110 XUMHH 9 KJIL. ITO ®I'OC ( k yuedonuky O.C. I'abpueJisina)
IHosicHuTe/IbHAA 3alIUCKA

Pabouas nporpamma s 9 kitacca 06111e00pa30BaTENbHBIX YUPEXKICHUN
(6a30BbIi1 YPOBEHB).
Pabouas mporpamma cocraBieHa B COOTBETCTBMM ¢ TpeOoBaHMsAMH (DenepanbHOro rocyaapcTBEHHOrO 00pa30BaTEIbHOIO CTaHAApTa
OCHOBHOTO o00miero oo6pazoBanusi (2010 r.), IIpuMepHOi mHporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsI MO XUMHU M aBTOPCKOMN
[Iporpammel kypca Xxumun A 8-9 KiaccoB 0011€00pa3oBaTeNbHbIX yupexaeHuil (0a3oBeiid ypoBeHs) O.C. I'abpuensana (2012 rona).
Hacrosmas nporpamMma y4uTsIBacT peKoMeH1aunu [IpuMepHoii mporpaMMbl IO XUMUU JJIsI OCHOBHOM IIKOJIBI.

PaGoyast mporpamma 1o XUMHUH: KOHKPETH3HPYET MoJoxkeHnss PyHAaMEHTAILHOTO spa COAepKaHUs O0yYSHHS] XUMHUU C YIE€TOM
MEXIPEIMETHBIX CBSA3€H Y4eOHBIX NPEIMETOB €CTECTBEHHO-HAYyUHOTO ILMKIIA; OMNPEIENsAeT IOCIEI0BAaTEIbHOCTh U3YUYCHUS €IMHUI
coliepkaHusi OOy4YeHHs] XUMHUU WU (POpMHUPOBaHUS (pa3BUTHUS) OOMMX YYEOHBIX W CHEUU(PUYECKHX MPEAMETHBIX YMEHHH; aeT
OPUEHTHUPOBOYHOE paclipeiesieHne yueOHOro BpEMEHH 10 pa3jiesiaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEE».

Copep:xaHue MporpaMMbl HANpaBJIeHO Ha OCBOCHHE 3HAHWN M Ha OBJIa/ICHWE YMEHHUAMU Ha 0a30BOM ypPOBHE, YTO COOTBETCTBYET
OOpaszoBaTenbHOW mporpamme ImkoJibl. OHa BKJIIOYAeT BCE TEMBI, MPEAYCMOTpPEHHbIE (eaepalbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHAaPTOM OCHOBHOTO 001Iero 00pa3oBaHus MO0 XUMUHU U aBTOPCKOM MPOTrpaMMoil yueOHOTO Kypca.

[Iporpamma kypca «XuMUN» MOCTPOCHA Ha OCHOBE CIUPATBHOM MOCIH, MTPEAYCMAaTPUBAIOIICH MTOCTETICHHOE Pa3BUTHE U yriyOJIeHUE

TCOPCTUICCKUX HpGIICTaBJ'IeHI/Iﬁ IpH JIMHEMHOM O3HAaKOMJICHUH C OMIIMPUUYCCKUM MATCPHUATIOM

B npeaAMETax €CTCCTBCHHO-MATCMATHUUYCCKOIr0 IHKIIAa BEAYIIYIO POJIb MI'PacT IO3HABATCJIbHAA ACATCIBbHOCTL M COOTBECTCTBYIOIIHC en

MO3HaBaTeNbHbIE YUeOHbIe IeHCTBUS. B CBSA3M € ’TUM OCHOBHBIMH HeJISIMH 00y4eHHUs] XUMUHU B OCHOBHOM IIKOJI€ SIBJISIFOTCSI:



1) dopmupoBanue y oOydaroIIMXCS YMEHHS BHUJETh M MOHUMATh LIEHHOCTh OOpa3oBaHUs, 3HAYUMOCTh XHMHUYECKOTO 3HAHMS IS
KaX/I0r0 YeJOBEeKa HE3aBUCUMO OT €ro MNpOoQEeCCHOHAIBHOM NEATEIbHOCTH; YMEHHUS pa3inuyaTh (akTbl U OLEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJABL, BHUIETh HX CBSA3b C KPUTEPUSAMH OLICHOK M CBSA3b KPUTEPUEB C OIPEIEICHHONW CHCTEMOM LEHHOCTEW,
bopMyIHUpPOBAThH u 000CHOBBIBATh COOCTBEHHYIO MO3UIIUIO;
2) opmupoBaHu€e y 00yUarOLUMXCcs LEIOCTHOTO MPECTABIECHUS O MUPE U POJIM XUMHUHU B CO3JaHUU COBPEMEHHOIN €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA; YMEHUS OOBICHITh OOBEKTHI U MPOIECCH OKPYKAIOUIEH JEHCTBUTENFHOCTH — MPUPOTHON, COLMANBHOM, KYIbTYPHOH,
TEXHUYECKON cpenpl, UCIIOJIB3YSI VIS 3TOrO XUMUYECKUE 3HAHUS;
3) npuobpeTeHre 00y4yarOIMMUCS OIbITa PA3HOOOPA3HOH JIEATENBHOCTH, TO3HAHUS U CAaMOIIO3HAHUS; KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHTHOCTEH), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE JUISl PA3IUYHBbIX BHUAOB JEATEIBHOCTHU: PEIICHHS MNpoOJeM, MPUHATHS
pelIeHui, TOMCKa, aHajau3a U 00pabOTKM HHGPOpMalM, KOMMYHHMKAaTHUBHBIX HAaBBIKOB, HaBBIKOB H3MEPEHMH, COTPYIHHYECTBA,
0e301acHoro o0panieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

3agayamu u3yuyeHHus y4eOHOro npeaMera «XumMus» B 9 Kiracce sIBISIOTCS:

ydeOHble: (GOpMUPOBAHNUE CUCTEMBI XMMUUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

Pa3BUBAKOIIME: PA3BUTHE JUYHOCTH OOYYAIOMIMXCA, UX WHTEJUIEKTYaJlbHOE M HPAaBCTBEHHOE COBEPILEHCTBOBAHME, (DOPMHUPOBAHUE Y
HUX T'YMaHHUCTUYECKUX OTHOIICHUN U 3KOJIOTUYECKH 11eJ1IeCO00pa3HOro NOBEACHUS B OBITY U B TPYAOBOM AESATEILHOCTH;
BOCIHUTATEJbHbIE: (OPMUPOBAHUE YMEHHI Oe30macHOro oOpalleHHs C BEIIECTBAMH, HCIOIb3YEMbIMU B IOBCEIHEBHOW KU3HU;
BBIPAa0OTKA MOHMMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTUM XHMHH, a Takke (OPMHUPOBAHHME OTHOLIEHUS K XUMHUU Kak K

BO3MOXKHOM 00s1acTu OyAyIiei npakTH4ecKoi 1esTeNbHOCTH.

OO0mas xapakTepuCcTUKA Y4e0HOro npeamera « XumMus»
B cootBerctBUM ¢ DenepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOTO OOIIET0 OOpa30BaHUS ydalluecs

JOJIKHBI OBJIAJIETh TAKUMHU MO3HABATEIbHBIMU yUY€OHBIMU JIEUCTBUSIMH, KaK YMEHUE (POPMYIHPOBATH MPOOJIEMY M TMIOTE3Y, CTABUTh



LEeNIY U 33]]a4, CTPOUTH IIJIaHbI JOCTHXKEHUS 1IeJIeN U PEeIIeHUs MOCTaBICHHBIX 33]a4, IPOBOJIUTh IKCIIEPUMEHT U HA €r0 OCHOBE JI€NIaTh
BBIBOJIbI M YMO3AKIIFOUCHUS, TIPECTABIIATh MX U OTCTaUBATh
CBOIO TOUKY 3peHus. Kpome 3Toro, yqamuecs: J0JKHbI OBJIaIETh IPUEMaMHU, CBA3aHHBIMU C ONPECICHUEM MOHSATUNA: OTPaHUYUBATH UX,
ONMUCHIBATh, XapaKTepU30BaTh U cpaBHMUBAThH. ClieI0BATEIIHHO, MIPYU U3YYEHUH XMMHUHU B OCHOBHOM IIKOJIE yYalluecs JOJKHBI OBIAJETh
y4eOHBIMH JICUCTBUSMH, TTO3BOJISIOIIMMHU UM JIOCTUYB JTUYHOCTHBIX, TPEAMETHBIX U METalpPeIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOB.
[Ipenyiaraemast mporpaMMa Mo XMMHHU PACKPBIBAET BKJIQJ y4eOHOTO TIpeaAMETa B JOCTHKEHHUE IIeJIe OCHOBHOTO 00IIEero 00pa3oBaHUs U
OnpeesaeT BaKHEHIIINE COJIepKATEIbHbBIC TUHUM IIpeaMeTa:

BelIeCTBO — 3HAHHUS O COCTaBE M CTPOCHHH BEIIECTB, MX BAXHEUIIMX (PU3HMYCCKUX M XUMHUYECKHUX CBOMCTBAx, OHMOJOTHYECKOM
JIeNCTBUMY,
© XUMMHYecKasi peakuusi — 3HaHUSA 00 YCIOBUSIX, B KOTOPBIX MPOSBIIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AX YIIpaBIICHUS
XUMUYCCKHUMH MPOIIECCaMU;
* IPMMeHeHHe BelleCTB — 3HAaHMS U OIbIT IPAKTUYECKOUN JESITEILHOCTH C BEIIECTBAMH, KOTOPbIE HAan00JIee YacTO YIMOTPEOISIOTCS B
MOBCEHEBHOM  JKM3HHU,  I[IMPOKO  HCHOJB3YIOTCS B MNPOMBIIIJICHHOCTH,  CEIbCKOM  XO34MCTBE, Ha  TPaHCHOPTE;
* SI3bIK XUMMH — CHUCTEMa BAXHEUIIIUX MOHATUNA XUMHUU U TEPMHUHOB, B KOTOPBIX OHU OMHUCHIBAIOTCS, HOMEHKJIATypa HEOPTraHUUECKUX
BEIIIECTB, T. €. MX Ha3BaHWSA (B TOM YHCJIC W TPUBHUAJIbHBIC), XUMHUYECCKHE (OpMYJIbl M ypaBHEHHS, a TaKXKe IpaBHJIa IEepeBOjia
MH(pOpMAIIU C €CTECTBEHHOTO S3bIKA Ha SA3bIK XUMUU U 00PaTHO.
IIpu otbope conepxkaHusi, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUHUTHIBAIOCH, YTO TMepes oO0umM oOpa30BaHUEM HE CTOUT 3ajaya
poeCCUOHATILHOM MOATOTOBKH 00YJaroNuXcsi. DTO ONMPEACIUIIO MMOCTPOSHNE Kypca KaK OOIIEKyJIbTYPHOTO, HAIIPaBICHHOTO, TIPEXKIC
BCero Ha (opMUpOBaHHME W PA3BUTHE MHTEpEca K HM3YUYCHHIO XMMHH. YUTEHA OCHOBHAs OCOOCHHOCTH IMOJPOCTKOBOIO BO3pacTta —
HayaJio mepexoja OT JAETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepu3yeTcs pa3BUTHEM MTO3HABATEILHOMN CheEpHI.
Ha srame ocHOBHOTO 00111eT0 CpeHero 00pa3oBaHus MPOUCXOAUT BKIIOUCHUE O0yUYaIOIMUXCS B TPOSKTHYIO M UCCIIEA0BATEIBCKYIO JIes -

TCJIBbHOCTH, OCHOBY KOTOpOﬁ COCTAaBJIAIOT TAKHUC YHUBCPCAJIBHBIC y‘l€6HBIe I[CﬁCTBHSI, KaK YMCHHUC BUJICTH HpO6J’ICMBI, CTaBHUTL BOIIPOCHI,



KJIacCU(PUIIUPOBATh, HAOIIOAATh, MPOBOAUTH SKCIIEPUMEHT, NENATh BBHIBOABI M YMO3AKIIOUEHUS, OOBSICHITH, JOKAa3bIBaTh, 3alUIIAThH
CBOM MWJEH, JAaBaTb olpenencHus NOHATHAM. Croga K€ OTHOCITCS NPUEMBI, CXOAHBIE C OIPEACICHHEM IIOHATUMN: ONMCAaHHE,
XapaKTepUCTHKA, pa3bsiCHEHHE, CpaBHEHUE, pasnudyeHne. GopMupoBaHUE STUX YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUI HAUMHAETCS €IIE B
Ha4yaJbHOM LIKOJIE, @ B KypCe XMMHHM OCHOBHOW ILIKOJIBI IIPOMCXOJIUT UX PAa3BUTHE U COBEPIICHCTBOBAaHUE. B CBA3M ¢ 3TUM pe3epBHBIE
qachl IUIAHUPYETCS MCIOJb30BaTh Ha ()OPMUPOBAHHUE U PA3BUTHE YMEHMH IMPOEKTHON M UCCIIENOBATEIbCKON N1E€ATEIbHOCTH, YMEHHUE

BUACTH HpO6JICMBI, ACJIaTb BbIBOJbI U YMO3AaKJIFOYCHUS.

MecTo yueOHOro npeaMera B yueOHOM IJIaHe

OcCoOEHHOCTBIO  colepKaHus Kypca «XUMHS» SIBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (0Opa30BaTEIbHOM) ILIaHE 3TOT MPEIMET
MOSIBJISIETCS TTOCJIEAHUM B DSy U3yUYEHUS] €CTECTBEHHOHAYYHBIX NUCUUIUIMH. JlaHHAs HEOOXOAMMOCTh OCBOCHHUSI OOBSCHACTCS TEM,
YTO IIKOJIbHWKH JIOJDKHBI 00JalaTh HE TOJIBKO OIPEACIICHHBIM 3alacoM IMPEeABAPUTEIIBHBIX €CTCCTBCHHOHAYYHBIX 3HAHWUW, HO H
JOCTaTOYHO XOPOIIIO PAa3BUTHIM aOCTPAKTHBIM MBIILUICHUEM. Y YallUMHUCS YK€ HAKOIUICHBI 3HAHMS 10 CMEXHBIM JTUCIUIUIMHAM ITUKIIA:
ouonoruu, (Ppu3MKH, MaTeMaTUKH, reorpaduu, cPOpMUPOBAINCH YMEHUS aHATM3UPOBATH, BECTH HAOJIIONCHUS, CPABHUBATH OOBEKTHI
HaOIIOACHUS.

B cooTBeTcTBUM ¢ yueOHBIM IJIAHOM HA U3YYEHHE XUMHUU B 9 Ki1acce OTBOAUTCA 2 4aca B Hezeno, 70 4acoB B roj, Mpyu HOPMATUBHOMN
MPOJIOJDKATEIILHOCTH y4eOHOTO To/a 35 ydeOHBIX Helelb. B COOTBETCTBHMH CO CIOKMBIICHCS TPAKTUKOW OpPTaHHU3AIlMd OCHOBHOTO
o01iero oOpa3oBaHusi B 00pa30BaTEIbHBIX YUPEKICHUSIX 00IIero 00pa3oBaHus peayibHasi MPOJOJKUTEIHHOCTh Y4EOHOTO TOJIa MEHBIIIE
HOPMATHBHOM M cocTaBisieT 34 ydyeOHble Henenu. TakuM o0pa3om, BpeMms, BbIIEIIEMOe pabOuYMMU YYeOHBIMH TUTAHAMH Ha W3Yy4YEHUE

XUMHUH B 9 Ki1acce Ha MpaKkTHKE paBHO 68 yacam.



C y4eToM Hen30eXHbIX NOTepb Yy4eOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IUYHBIMU OOBEKTHUBHBIMH MPUYMHAMH, a TaKKe HEOOXOAMMOCTH
BBIJICTICHUS JOTMOJHUTEIBHOTO BPEMEHHU Ha M3YYE€HHE OTACIbHBIX BOIIPOCOB Kypca XMMHUHU MPOrPaMMOI TPEeTyCMOTPEH OO0JIBIION 00bheM
pPE3epBHOTO BPEMEHH -6 YacoB.

IIporpammoit npexyCMOTPEHO ITPOBEAECHNUE:

KOHTPOJIBHBIX paboT — 4,

NPaKTHYECKUX paboT — 6 4acoB.

Cpok peanuzaiy NporpaMMbl — OJJUH Y4EOHBIH TO/I.

®opmMbl, METOIbI U CPEICTBA 00yUeHHs, TEXHOJIOTHH
B nanHOM Kilacce BEIyIIMMH METOJIaMU OOYYEHUS TIPEAMETY SIBISIOTCS: 00BICHUTEIBbHO-UIUIIOCTPATUBHBIA U PENPOIYKTUBHBIN, XOTS
HCITOJIB3YETCSl U YaCTHYHO-TIOMCKOBBIM. Ha ypokax HMCIONB3YIOTCS JIEMEHTHI CIICIYIONTUX TEXHOJOTHUN: THIHOCTHO -OPHUCHTHPOBAHHOE
oOydeHue, o0yueHue ¢ npuMeHeHrueM onopHbix cxem, UK T, npoekTHas nesTeIbHOCTb.

Ucnons3ytores ciemyromue Gopmbl 0OydeHHs: ydeOHbIE 3aHSATHSA, SKCKYPCHH, HAOJIOJCHMS, OMBITHI, SKCIEPUMEHTHI, padoTa ¢
y4eOHOI U JOTOTHUTEIHHON JTUTEPaTypOid, aHAIN3, MOHUTOPUHT, UCCIIeN0oBaTeNbckas paboTa, mpeseHTanus. OnpeneIeHHoe MECTO B

OBJIAJICHUH JAHHBIM KYPCOM OTBOJUTCS CAMOCTOSATEIIBHOM paboTe: MOATOTOBKA TBOPUECKUX PaboT, cooOIIeHHH, pedepaToB.

@®opMbI NIPOMEKYTOYHON U UTOTOBOM ATTECTALUU
[IpomexxyTouHas aTTecTanus MPOBOAUTCS B opMe:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIHHBIX PadoT;



- IPAKTUYECKHX;
- TBOPUYECKUX padoT.

VYyanuecs NpoxoaiaT UTOroByro arTecTanuio — B Buae [ MA.

Obyuenne Benércs mo yueonuky O.C.I'abpuensn «Xumus 9 kiaccy, KOTOPBIA COCTaBISIET €ANHYIO JIMHUIO Y4eOHHUKOB, COOTBETCTBYET
(denepaibHOMy TOCYAApCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAApTa BTOPOIO IOKOJIEHHS ©0a30BOrO YPOBHSI M pealiu3yeT aBTOPCKYIO

nporpammy O.C.I'abpuensna( 2012r.)

OT1iuvuTeIbHBbIE 0CO0EHHOCTH pado4eil MPOrpaMMbl U ABTOPCKOI

OCHOBHOE COJIEp>KaHHE ABTOPCKOM MOJIHOCTBIO HAILJIO OTPAKEHHUE B JAHHOM paboyeil mporpaMmMme.

B pabGouyio mnporpamMmy mo XMMHM BHECEHBI U3MEHEHUS 10 CPaBHEHHUIO C aBTOPCKOM: U3 pe3epBa nobaBieHo 1 yac Ha «MeTaibl» U
noOasiieH luac Ha Ilpaktukym 1 «CBoiicTBa METAJUIOB U UX CO€AMHEHMI». OCHOBHOE OTJIMYME JTaHHOM paboueld MporpamMmbl OT
ABTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOW MporpamMMme MpaKTHYeCKue padOThl CrpyNIUPOBaHbl B OJIOKH - XUMUYECKHUE MTPAKTUKYMBI,
KOTOpBIE MPOBOJATCS IMOCIIE W3YYEHHs] HECKOJIBKMX Pa3fesioB, a B pabodeil mporpamme 3TH K€ NMpaKkTUYecKue padoThl JArOTCs MOCTe
M3Y4YEHUS KOHKPETHOM TeMbl. DTO MO3BOJISIET JyYIl€ 3aKPENUTh TEOPETUUYECKUI MaTepuai Ha MPAKTUKE U MPOBEPUTH MPAKTHUUECKHUE
YMEHHSI U HaBBIKM HEMOCPEICTBEHHO MO JaHHOW TeMe. UYToObl MpOBECTH NPAaKTHMUECKYyK paboTy MO KOrjaa-To M3y4EeHHOH TeMme,

TpeOyeTCsl JOMOJHUTEIIBHOE BpEeMS JJIsl TOBTOPEHUSI TEOPETUUECKUX OCHOB, YTO MCKJIIOUAETCS B JAaHHOW paboueil mporpamme.



TemaTnueckoe MIAHKPOBaHKE:

Pasen OP KOJII/I‘ICUCTBO 4acoB B
paboyeil mporpamme
1. Bgremenue. OOmas XapakTepUCTHKA XUMHYECKHUX
9JIEMEHTOB M XUMHUYeCKuX peakiuii. [lepuomnyeckuii 3akon | https://www.yaklass.ru/p/himija#program- 10
u Ilepuoanueckas cuctema xumuueckux siaementoB J[.M. | 9-klass
Menneneena
2 .Meramibl https://www.yaklass.ru/p/himija#program- 15
9-klass
3.1Ipaktukym 1 «CBOICTBa METAJUIOB U UX COECIUHEHMIN 3
4 HemeTasisl https://www.yaklass.ru/p/himija#program- o5
9-klass
5. IIpaktukym 2 «CBOICTBa HEMETAIIOB U UX COEIUHEHUI 3
6.000011ICHIE 3HAHUI 110 XMMHH 32 Kypc OCHOBHOM IIKoJIbI. | https://www.yaklass.ru/p/himija#program- 10
[Toaroroska k 'NA. 9-klass
Pe3zeps 4
Hroro: 70

Pe3ysnbTaTam ocBOCHUSI Kypca XUMHH

HpI/I HN3Yy4YCHUN XHUMHU B OCHOBHOM IITKOJIE 00eCIIeYnBacTCs AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX PE3YyJIbTATOB.

JIN4HOCTHBIE:
® B I[CHHOCTHO-OPUEHTAIIMOHHON cpepe — YYBCTBO TOPJIOCTH 32 POCCUUCKYIO XUMUUECKYIO HayKy, TYMaHW3M, OTHOIIIEHUE K

TPYy, LIEJIEYCTPEMIIEHHOCTb;
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¢ (QopmupoBaHuE LIEHHOCTH 310POBOT0 M 0€30MacHOro 00pa3a KHU3HU; YCBOSHUE MPABUI HHIWBUYaIbHOTO U KOJJIEKTUBHOTO
0€30MMacHOr0 MOBEICHUS B UPE3BBIYANHBIX CUTYALIUAX, YTPOKAIOIIUX KU3HU U 37I0POBBIO JIIOJICH;

® B TPYJI0BOM c(hepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JabHENIIEH 00pa30BaTeIbHON TPAEKTOPHH;

® B [I03HABATEJbHOMN (KOTHUTUBHOMW, UHTEIUIEKTYaIbHOMN) cpepe — yMEeHHE yIpaBIIATh CBOEH MO3HABATENBHON AEATENBHOCTBIO.

e (QopmMupoBaHUE OCHOB 3KOJOTUYECKON KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIIJICHHS,
Pa3BUTHE OTBITA SKOJOTHUYECKH OPUEHTUPOBAHHOMN pe(hIeKCUBHO-OLEHOYHOM U MPAKTHUECKON JESTEIBHOCTH B )KU3HEHHBIX

CUTyaluAax,

MetanpeamMeTHbie:

® YMEHUE CaMOCTOSITEIHHO ONPEIEATh LIEJIM CBOETO 00yUeHHUsI, CTAaBUTh U ()OPMYJIUPOBATH JJIs1 ceOsl HOBBIC 3a]]a4u B yU€O€e U Mo3Ha-
BAaTEJIbHOU JIESITEIIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECH! CBOECU NTO3HABATEIBLHOU JEATEIBHOCTH;

® YMEHHE CaMOCTOATENHHO TUIAHUPOBATh MYTH JOCTUKEHUS 1eJIeH, B TOM YMCJIE albTepHATHBHbBIC, OCOZHAHHO BBHIOMpPATh Hanbosee
s pexTUBHBIE CIOCOOBI PEIICHHS YYEOHBIX U TIO3HABATEIBHBIX 33]1a4;

® YMEHUE COOTHOCUTH CBOU JIEMCTBUSA C IJIAHUPYEMBIMHU PE3yJIbTaTaAMU, OCYLIECTBIATh KOHTPOJIb CBOEH AEATEIIBHOCTU B IIPOLIECCE
JOCTIDKEHUS PE3YNIbTaTa, OMPENEsaTh CIOCOObl ACHCTBUN B paMKaxX MPEJIOKEHHBIX YCIOBHM M TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSIOIICHCA CUTyallue;

® YMEHHE OIICHUBATh MPABWJIHLHOCTD BBITIOJIHEHHS YIEOHOMU 3a/1auu, COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHMUS,;

® BJIaJICHE OCHOBAMHM CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHITHS PEIICHUNA U OCYIIECTBICHHS OCO3HAaHHOTO BbIOOpa B yueOHOU U
[M03HABATEJIBbHOU JIESITEIbHOCTH;

® YMEHHUE OMPEENATh MOHITHS, CO3/1aBaTh 0000IIEHNsI, YCTAaHABIMBATh AHAJIOTHH, KJIACCU(PHUITUPOBATH, CAMOCTOSTEIHHO BHIOUPATH
OCHOBAaHMSI W KPUTEPUH I KJIacCH(PUKAINM, YCTAaHABIWBATH MPUUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE

paccyxeHue, yMo3akitoueHue (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI;



® yMEHHE CO3/1aBaTh, MPUMEHITh W MPEoOpa3oBbIBATh 3HAKW M CHUMBOJIBI, MOJEIM W CXEMbl JJs pEIIeHUs YYeOHBIX W
ITO3HABATEJIbHBIX 33]1a4;

® YMEHHUE OpPraHU30BBIBATH YyY€OHOE COTPYAHMUYECTBO U COBMECTHYIO JEATEIBHOCTb C YYUTEIEM MU CBEPCTHUKAMHU; paboTaTh WH-
JIUBUAYAIbHO W B TpYIIE: HAXOAUTh OOIIee pelIeHHe W pa3peliaTh KOH(QIMKTHI HA OCHOBE COIVIACOBAaHUS MO3ULMN M ydéTa
UHTEPECOB; GOPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

® YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUH C 33a4€ KOMMYHHUKALIUH JUUIS BBIPAXKEHUSI CBOMX YYBCTB,
MBbICIIEN U TOTPEOHOCTEN; TUIAHNPOBAHUS U PETYJISLUU CBOEH JESATENIbHOCTH; BIIaJIEHUE YCTHON U IMCbMEHHOM PEYbIo,

MOHOJIOTHYECKOM KOHTEKCTHOM PCUbIO;

L (bOpMI/IpOBaHI/IG " Pa3BUTHC KOMIICTCHTHOCTH B 0071aCTH UCTIOIB30BaHUS I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKEII_[I/IOHHLIX TGXHOHOFHﬁ;
L4 (bOpMI/IpOBaHI/Ie N Pa3BHUTHC 3JSKOJOIHMYCCKOroO MbBIINUICHUA, YMCHHC IIPUMCHATH €TI0 B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ,

COHHEUII)HOﬁ IIPAKTUKC U HpO(l)eCCHOHaHBHOﬁ OPHUCHTAIIUHU.

IIpeamerHsble:

1.B no3naBaTeibHOM cepe:

® 1aBaThb OIPEICIICHUS HM3YYCHHBIX MOHATUM: «XUMHUYECKUU DIIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IIPOCTbIE U CIOKHBIE
BEIIIECTBA», «BEIIECTBO», «XUMHUYECKass POpMyIia», «OTHOCUTENIbHAS aTOMHAsi MAacca», «OTHOCUTEIbHAS MOJICKYJIIpHAsS Maccay,
«BAJICHTHOCTBY», «CTENEHb OKHUCICHUS», «KPUCTAJUIMYECKAs pEIIETKAa», «OKCUIBD», «KHUCJIOTbDY, «OCHOBAHUS», «COJW»,
«aM(pOTEPHOCTHY, «MHIUKATOP», «IEPUOJAMUYECKUN 3aKOH», «IEPUOAUYEcKas TaOJuIay, «U30TOMbD), «XUMHUYECKAs CBS3bY,
«QIIEKTPOOTPULIATENBHOCTDY, «XHUMHUYECKasl PEaKUUs», «XUMHUUYECKOE YPABHECHUE», «IEHETUYECKAas CBSA3b», «OKHCIIEHUE),

«BOCCTAHOBJICHUCY, «IJICKTPOIIUTHUUCCKAA AJUCCOIUALIUA», KCKOPOCTh XUMHUYECKOU PCaKIm»

® OIIMCATb JCMOHCTPAIHMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHWNUYCCKUEC DKCIICPUMCHTDI;



¢ OIIMCBhIBATH M PA3JINYaTh U3YUCHHBIC KJIIACChl HCOPIraHNYCCKUX COGHHH@HHﬁ, IMPOCTBIC U CJIOKHBIC BEIICCTBA, XUMUYICCKHNUC PCAKIINN,
L KJIaCCI/I(I)I/IHHpOBaTB HN3YUCHHBIC OOBEKTHI U SBJICHHS,

® NICJIaTb BBIBOJAbI M YMO3AKIIFIOUCHUSA U3 Ha6JII-O,ZIeHI/II\/i, HN3YUCHHBIX XHUMHUYCCKUX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH CBOMCTBA

HEU3YYEHHBIX BELIECTB M0 aHAJIOTMH CO CBOMCTBAMHU U3YUYEHHBIX;
® CTPYKTYpUPOBATh U3YUYEHHBIN MaTepral i XUMUYECKYI0 HHPOPMAILIKIO, MOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJIEIMPOBATH CTPOCHHE ATOMOB JIEMEHTOB 1-3 MEpHOI0B, CTPOCHUE MTPOCTHIX MOJIEKYJI,

2.BIIeHHOCTHO — OPHEHTAIIMOHHOM cepe:
® AHAJIM3UPOBATh U OIICHUBATH TMOCIEJCTBUS ISl OKpYyXKaromeh cpeabl OBITOBOM M NMPOM3BOJCTBEHHOMN JESITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB;
3. B Tpynosoii cpepe:
® [IPOBOJUTH XUMHWYECKUHU 9KCIICPUMCHT,

4. B cepe 0e30maCHOCTH KU3HEAEATEJIbHOCTH:

e OKa3bIBATL IICPBYIO IMOMOLIb IIPpHW OTPABJICHHUAX, OXKOrax M APYrux TpaBMax, CBA3AHHBIX C BCIICCTBAMHN H J'Ia60paTOpHBIM

000py10BaHUEM.



TemaTnyeckoe MIAHUPOBaHUE YU4eOHOr0 MaTepuaa

Ne Haspanue rimaBsl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
TJIaBBI 4acoB paboTHI paboThI
Benenue. OOmras 6 Nel
XapaKTepUCTUKA
XUMHUYECKUX DJIEMEHTOB U
XUMHUYECKUX PEaAKIIH.
[Teprnonnyeckuii 3aKOH U
Ilepnonuyeckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI.1.MenpaeneeBa
1. | Meramis 18 Nel-3 No2
3. | Hemerammsl 28 Ned-6 Ne3
5. | O6001IeHne 3HaHU 110 10 Ne4
XVMMHH 32 KypC OCHOBHOM
mkoJbl. ITonroroBka K
'MA.
6. | Pesepn 4
Uroro 70 6 4




OcHOBHOE coaepxaHHe Kypca

BBenenne. O01masi XxapakTepucTUKA XMMUYECKHUX IJIEMEHTOB M XUMUYecKuX peakunid. Ilepuoauveckuii 3aKoH u
[Hepuoanueckas cucrema xumudeckux 3jeMeHToB /. U. Menaeneesa (10 1)

XapakTepuCTHKa 3JIEMEHTa MO €ro mnojoxeHuto B Ilepuonndeckoit cucreme xumudeckux sneMeHToB [[. M. MenneneeBa. CBoiicTBa
OKCHUJOB, KHCIIOT, OCHOBAHHI U COJIEM B CBETE TECOPUMU DJICKTPOJIUTUUECKON NHCCOLMAIMU U OKUCIEHUS-BOCCTaHOBIEHU. [loHsATHE O
MEePeXOIHBIX 2JIeMeHTaX. AmdoTepHOoCcTh. ['eHeTHueckuid psa mnepexomHoro sneMmeHTa. [lepuomnueckuit 3axkoH u Ilepromuueckas
cucrtemMa XuMu4eckux 3jiemMeHToB [[. M. MeHnueneeBa. XuMHUuecKkass OpraHu3alus KWUBOW W HEKWUBOM IMPUPOJIbI. XUMHUYECKAM COCTAB
sa/ipa, MAaHTUU U 3€MHOM KOpbl. XUMHUYECKHE DJIEMEHTHI B KJIETKAX KUBBIX OpPraHu3MoB. Makpo- U MuKposneMeHThl. O0o0uieHne
CBEJICHUI 0 XUMHYECKUX peakiusax. Kimaccudukaus XuMHUUECKUX PEaKIMil 110 pa3IuYHbIM IIPU3HAKAM: «YHCIIO M COCTaB PearupyroImx
1 00pa3yroIIuxcsi BELIECTB», «TEIUIOBOM A(QeKT», «HampaBiIeHUE», «U3MECHEHHE CTENEHEW OKHCICHUSI 3JEMEHTOB, 00pa3yroIuxX
pearupymolme BemecTBay, «pazay, «ucnonb3oBaHue Kkatanusaropay. [loHsTHe 0 CKOPOCTH XUMUYECKOU peakiuu. DakTophl, BIUSIONIUE
Ha CKOPOCTh XUMHUYECKUX peakiuii. Karanuzaropsl u katamus. UHruOUTOpbl. AHTHOKCHUIAHTHI.

JleMoHcTpanum.

Pazmuunbie gopmbr Tabmuibl J{. YMI. MenneneeBa. Moaenu atoMoB aneMeHTOB 1—3-To mepuoaoB. Mojenb CTpoeHus: 3éMHOTO Imapa
(nomepeyHslid pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeakuu OT MPUPOJbl PEarupyrollux BEUIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHAYECKOM PEaKIUU OT KOHIEHTPALMM PEArupyrolUX BEMIECTB. 3aBUCUMOCTb CKOPOCTHM XHWMHMYECKOM pEAKUHWHA OT IUIOLIAaH
CONPUKOCHOBEHHSI PEAarupyrollnXx BEMIECTB («KHUISAIIUN CIOW»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKUUH OT TEMIEPATYpPbI
pearupyromux BeniecTB. | OMOreHHbIN 1 reTeporeHHbIN kaTanu3bl. DepMeHTaTUBHBIN KaTanu3. UHrubupoBanue.

JlabopaTopHbIe ONbITHI.



1. [TonyyeHnue rugpoKcruaa HUHKA U UCCIEN0BAaHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoenus [lepuonnueckoi cucTeMbl XHMUYECKUX
aneMmeHToB [. 1. MenneneeBa. 3. 3ameleHue xene3oM Meau B pactsope cyibpara menu (1I). 4. 3aBUCUMOCTE CKOPOCTH XUMUYECKOM
peaKuuu OT IPUPOJBI PEATHPYIOIINX BEIIECTB HA IPUMEPE B3aUMOICUCTBUS KUCIOT C METAJUIAMM.

5. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEaKUMU OT KOHLEHTPALMH PEarupyrollMX BEHIECTB HAa MPUMEPE B3aUMOJCHCTBUSA LIMHKA C
COJISTHOM KHCIIOTOM pa3IM4HON KOHLEHTPALUH.

6. 3aBHCHUMOCTb CKOPOCTM XWMHUYECKOM pEaKIMH OT IUIONIAJM COINPUKOCHOBEHHUS pEarupyroumx BewiecTB. 7. MonaenupoBaHue
CKUIBAIIEro ciosi». 8. 3aBUCHMOCTh CKOPOCTM XHMMHMYECKOM pEakUuu OT TEMIEpaTyphl PpEarupyrollux BeEIIECTB Ha IPUMEPE
B3aumoeiicTBus okcuaa Meau (II) ¢ pacTBopoMm cepHON KUCIOTHI pa3iIMyHON Temiieparypbl. 9. Pa3nojkeHue mepokcuaa BOAOpoJa ¢
nomolpio okcuaa Mapradna (IV) u xaranasel. 10. OOHapyxeHue Karajia3bl B HEKOTOPBIX MUILEBBIX Mpoaykrax. 11. MHrubuposanue
B3aMMOJICUCTBUSA KUCIIOT C METAJLIAMU YPOTPOIIMHOM.

IIpeameTHbIe pe3yJIbTATHI 00y4YEeHUA

VYyammiics 10/IKeH ymems:

HCIIOJIb30BaTh IPU XapPAKTEPUCTUKE IMPEBPALLCHUN BELIECTB IOHATHS: «XMMHMUYECKas PEaKLUA», «PEAKLUU COCIMHEHUSA», «PEaKLUU
Pa3NOKEHUS», «PEAKIUU OOMEHa», «peakUuMu 3aMEIICHUS», «PEaKUMH HEWTpalnu3aluum», «IK30TEPMUUYECKHE peakLUumny,
(GHJOTEPMHUUECKHUE pEeaKLUn», «0OpaTHUMbIE pEaKUuu», «HEOOpATHMbIE pPEaKIMH», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIMMY,
«TOMOTEHHBIE PEAKLUN», «T€TEPOTCHHbIE PEaKUUN», «KATAJTUTUUYECKUE PEaKLUUN», «HEKATATUTUYECKUE PEAKIMN», «TEIIOBOM 3PdeKT
XUMHAYECKOUN PEAKLINNY, KCKOPOCTh XUMUYECKON PEAKIIUN», «KATATIU3aTOP»;

XapaKTepU30BaTh XUMUYECKUE JIEMEHThI 1—3-T0 NeproI0B M0 UX MoyokeHuto B [leproanueckoit cucteMe XUMUYECKUX 3JeMeHTOB /1.
N. MenneneeBa: XUMHYECKUN 3HAK, OPSAAKOBBIN HOMED, IEPUOJ, I'PYIINA, IOArPYIIA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHUE aTomMa
(3apsin sapa, YUCIO MPOTOHOB M HEUTPOHOB B SApe, 00Iee YUCIIO 3JIEKTPOHOB, PACHPEIEICHNUE IEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM,

MPOCTOE BEIIECTBO, OpMYJIa, HA3BAaHUE U THI BBICIIIETO OKCHJIA U THIPOKCHIA, JIETY4ero BOJIOPOJHOTO COSTUHEHNUS (111 HEMETAJIJIOB));



XapaKkTepu30BaTh OOIIME XUMHYECKHE CBOMCTBAa aM(OTEpHBIX OKCHAOB W THUIPOKCHUIOB; MPHUBOJAUTH TMPUMEPHI PEaKLUH,
HOJTBEPKAAIOLUINX XUMUUYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THIPOKCH]IOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEaKIMi MO YUCIy U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINH; TEIJIOBOMY 3D PeKTy;
HAIIPABJICHUIO TMPOTEKAHUSA PEAKIMH; W3MEHEHMIO CTEIICHEM OKHWCIEHHs JJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BELIECTB;
Y4aCTHIO KaTaau3aTopa;

OOBSICHATh M TPHUBOJUTH MPUMEPHl BIMSHHUS HEKOTOPHIX (aKTOpOB (MPUPOAA peardpyrollux BEIIECTB, KOHIIEHTpAlMs BEUIECTB,
JaBJICHUE, TEMIIEpaTypa, KaTaJlu3aTop, HOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyroluX BEIECTB) HA CKOPOCTh XUMUYECKUX PEaKIni;
Ha0JII0/IaTh U ONKCHIBaTh YPAaBHEHUS PEAKIIMM MEXKIy BELECTBAMU C IOMOIIbIO €CTECTBEHHOT'O (PYCCKOT0 WJIM POJHOIO) SA3bIKA U S3bIKa
XUMUH;

IPOBOAMUTH OMNbBITHL, MOJITBEPXKIAIOLUIME XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB M TUAPOKCUIOB; 3aBUCUMOCTb CKOpPOCTH
XUMHUYECKON peakuuu OT Pa3iudHbIX (PAaKTOpPOB (MPUPOJA pEearupyrolIUX BEIIECTB, KOHIIEHTPALMs BEIIECTB, JAaBJICHHUE, TEMIIEPATypa,

KaTalin3aTop, MOBCPXHOCTL COIMMPUKOCHOBCHHA PCAarupyromux BCHICCTB).

MertanpeaMeTHbie pe3yJbTAThI 00yUYeHUA

Ydanuiicst 10J17KeH ymMemb:

OTPENENATh 1[eJb YUYCOHOW AEATETbHOCTH C TIOMOIIBIO YUYUTENSI U CaMOCTOSITEIbHO, UCKaTh CPEJICTBA €€ OCYIIECTBIEHHUS, padoTas Mo
IJIaHy, CBEPSATh CBOM JICUCTBUS C 1I€JIbIO U TIPU HEOOXOUMOCTH UCTIPABJISITH OMIMOKHU C TTOMOIIIBIO YUUTENS U CAMOCTOSITENILHO;
COCTaBJIATh AHHOTAIIUIO TEKCTA;

CO3/1aBaTh MOJICJIU C BBIJCIICHUEM CYIIIECTBEHHBIX XaPAKTEPUCTUK OOBEKTA W MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-Tpaduueckoi
WJIM 3HAKOBO-CHMBOJIMYECKOHN (hopme;

OTpenensaTh BUbI KiIacCU(PUKAINK (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYHICCTBJIATD MPAMOC JCAYKTUBHOC JOKA3aTCIILCTBO.



Tema 1. Metasuibl (14 4)

[Tonoxenue merawioB B lleproamdeckoil cucreMe XxuMuueckux 3ieMeHTOB J[. M. MenaeneeBa. Mertammmyeckas KpUCTaIUINYECKAs
pelieTka M MeTaulnueckas Xumudeckass cBs3b. OOmme ¢usnyeckue cBoiicTBa MeTaiioB. CruiaBbl, UX CBOMCTBA M 3HAYCHHE.
XUMUYECKUE CBOMCTBA METAJIOB KAK BOCCTAHOBUTENIEM, a TAKKE B CBETE MX IOJOKEHHUSA B JIEKTPOXHUMHUYECKOM DALY HANPsKECHUN
MmeTaiioB. Koppo3ust meTaiioB u ciocods! 00pbObI ¢ Hell. MeTtamsl B npupoze. O01muye crnocodbl MX NOTyYEHUsI.

OO0mas XapakTepuCTHKA IIEJOYHBIX MeTa/LIoB. Metamsl B mpupone. OOmmume crocoObl ux mnonydeHus. CTpoeHue aToMOB.
[IlesoyHbIe MeTaUIBI — IPOCTBHIE BELIECTBA. BakHEHINE COEOUHEHMs IIECJIOYHBIX METAJUIOB — OKCHUIBI, THAPOKCUIBI U COJIHU
(x70puabl, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOIHOM X03s1iicTBe. Kanuiinple yno0peHusi.

OO0wmas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl II rpynmnst.

Crpoenue aroMoB. 1l{en04yHO3eMeENBHBIE METAIIIIBI — IIPOCTHIE BEUIECTBA. BaxkHEHIIMEe COEAMHEHUS 1IETOYHO3EMENBHBIX METAJIIIOB —
OKCHUJIbl, TUAPOKCUIBI M CONM (XJOPUABI, KapOOHAThI, HUTPAThI, CyJdb(darsl, (ocdaTbl), UX CBOICTBA U NPUMEHEHHE B HAPOIHOM
XO35MCTBE.

AJIFOMUHUIA.

Crpoenue atoma, (pU3MYECKME M XMMHUYECKHE CBOKCTBA MPOCTOro BemiecTBa. COEQUHEHUS AIOMUHUS — OKCHJ M THAPOKCHUI, UX
ampoTepHbIl XapakTep. Baxueiimue conu amomunus. [[puMeHeHNE aFOMUHUS U €70 COCTUHEHUM.
Keureso.

Crpoenue atoMa, (pU3MUECKUE H XUMUYECKHE CBOMCTBA IIPOCTOro BemecTsa. I enernaeckue psaasl Fe*? u Fe*s,

Baxxneiime conu xene3a. 3HauCHUE KeJe3a U €ro COeIUHEHUH ISl IPUPOJIbI K HAPOTHOTO XO34MCTBA.

JeMoHcTpanumu.

OOpa3upl MENOYHBIX U IIETOYHO3EMENbHBIX MeTaysioB. OOpasubl criaBoB. B3aumonelicTBue HAaTpusi, JUTHS U KajbIHs C BOJOM.

B3anmoneiicTBUe HaTpUsi U MarHus ¢ KuciopojioM. BzanmoneiictBue metamioB ¢ Hemetauiamu. [Tonydenne ruapokcuaos xenes3a (1) u

().



JlaGopaTopHbIe ONBITHI.

12. B3anmoneicTBrE pacTBOPOB KHUCIOT U cojed ¢ MetaimaMmu. 13. O3HakomieHue ¢ pynamu xenesa. 14. OkpamuBaHue IIaMEHU
COJISIMHM IIEJIOYHBIX MeTauioB. 15. BzaumopeiictBue kampuug ¢ BoAou. 16.IlomydyeHune ruapokcuia KajdblLHs U UCCIEIOBAHHE €ro
CBOJWCTB.

17. TlomydyeHue TUApPOKCUIA ATIOMUHHMS W HCCIEIOBaHUE €ro CBOWMCTB. 18. BzauMmojeicTBHE »keine3a ¢ COJISHOW KucimoTou. 19.
[Tonyuenne runpokcunos xkenesa (I1) u (II1) u u3yuenue ux cBOUCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Y4aamuiicst 10J17KeH ymMemb:

HCMOJIb30BaTh MPU XAPAKTEPUCTUKE METAJUIOB M MX COCAUHEHUN TMOHSTHUA: «METAUIbDY, «PAJ aKTUBHOCTH METAIUIOB», «IIIEJIOYHBIC
METAIIIbD, «IIETOYHO3EMEIbHBIE METAJUIbI», UCIOIb30BaTh UX MPHU XapaKTEPUCTUKE METAJUIOB; JAaBAaTh XapaKTEPUCTHUKY XUMHUYECKUX
AJIEMEHTOB-METAJNIOB (IIIEJIOYHBIX METAUIOB, MAarHMs, KajbllUsl, allOMUHUS, Kelie3a) 1Mo UX mosiokeHuto B Ilepuoaumyeckoil cucreme
xuMuueckux asnemeHToB J[. M. MeHneneeBa (XMMUYECKHI 3HAK, MOPSAKOBBIM HOMEp, NMEPUOJ, TPyMIa, MOArPYIa, OTHOCUTEIbHAS
aTOMHas Macca, CTpOEHHEe aroMa (3apsia sipa, YUCIO MPOTOHOB M HEHUTPOHOB B sjpe, 00INEee YHMCIIO AJIEKTPOHOB, paclpeeseHue
AIIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM), POCTOE BEIECTBO, (POopMyIia, HA3BaHWE U TUIT BBICIIIETO OKCUJIA U THAPOKCUIA);

Ha3bIBaTh COCUHEHUSI METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO HA3BAHUIO;

XapaKTepru30BaTh CTPOEHUE, 00IINE (PU3NUECKHUE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAILIOB;

OOBSICHSITH 3aBUCUMOCTh CBOWCTB (WJIM MPEICKa3bIBaTh CBOWCTBA) XMMHUYECKHX DJIEMEHTOB-METAJUIOB (paauycC, METATTUYECKUE
CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIC CBOMCTBA 2JIEMEHTOB) U 00pa3yeMbIX MU COSTUHEHUHN (KHCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIMX OKCHJOB U THAPOKCHUIOB, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MoJiokeHus B [lepuoauyeckoit cucreme
xumMudeckux saemeHToB . 1. Mennaeneena;

OIINCBhIBATDb O6IIII/IG XUMHYECKHE CBONCTBA METAJLJIOB C IIOMOIIBIO €CTCCTBCHHOI'O (pYCCI(OFO nIn pOI[HOFO) SA3bIKA U A3bIKa XUMHU,



COCTAaBJIATh MOJIEKYJISIPHBIE YPABHEHUS PEAKLHM, XapaKTEpU3YIOUIMX XMMHMUYECKHE CBOMCTBA METAUIOB M MX COCOUHEHMM, a TaKKe
AJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHUS,

YPaBHEHMS DJIEKTPOJIUTUYECKOW AUCCOLMALIMN; MOJEKYJISPHBIE, ITOJHBIE U COKPAIICHHBIE MOHHBIC YPAaBHEHUS PEAKLUUNA C y4aCTHEM
AIEKTPOJIUTOB;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBSA3M MEXKIY CTPOCHMEM aTOMa, XMMHUYECKOW CBA3BIO, TUIIOM KPUCTANIMYECKOW PELIETKU
METAJIJIOB U UX COCAMHEHUMN, NX OOITUMH (PU3NIECKIMHU U XUMHYECKUMHU CBOIICTBaMH;

OIMCBHIBATh XMMHUUYECKHUE CBOMCTBA ILIEJIOYHBIX U IICIOYHO3EMENBHBIX METAJUIOB, & TAKXKE AJIOMHUHMS U Kejle3a U UX COCAUHEHUU C
MOMOUIbIO €CTECTBEHHOT'O (PYCCKOTO UJIM POJIHOTO) SI3bIKA U SA3bIKA XUMHUH;

BBINIOJIHATh, HAOMIOAaTh U ONUCHIBATh XUMUYECKUN IKCIEPUMEHT MO PACHO3HABAHMIO BAXKHEHIIMX KATHOHOB METANIOB, TUAPOKCH]I-
VOHOB;

AKCIEPUMEHTAIIBHO UCCIE0BATh CBOMCTBA METAJUIOB U UX COEAMHEHNH, PEIIATh DKCIIEPUMEHTAJIBHBIE 3a/1a4 110 TeMe «MeTaiibhy;
ONKCHIBATH XUMHUYECKHI 3KCIIEPUMEHT C MOMOIIbI0 ECTECTBEHHOTO (PYCCKOIO U POJHOTO0) SA3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM PEaKIUid, MTPOTEKAIONIUX C YIACTHEM METAIIJIOB M KX COCTMHECHHM.

MeTanpeaMeTHbIe pe3yJbTaThl 00yUeHHUs

VYyammiics 10/1KeH ymems:

paboTaTh MO COCTaBJICHHOMY IUTaHY, WCIIOJB3YS HApsAIy C OCHOBHBIMH M JOTOJTHHUTEIBHBIC CpEACTBA (CIPABOYHYIO JIUTEPATYpy,
cinoxubeie Tpubopsl, cpenctsa MKT); ¢ momompio yuwtens oTtOupaTh IS pelieHus: y4eOHBIX 3aJad HEOOXOIUMBIE CJIOBapH,
SHITUKIIONICANH, CTIPABOYHUKH, DJIICKTPOHHBIC TUCKU;

COMOCTAaBIATh M OTOMpaTh HMH(POPMAIIUIO, TOJYYCHHYIO W3 Pa3IMYHBIX HCTOYHUKOB (CIIOBApH, HHITUKIONEANH, CIPABOYHHKH,
AJICKTPOHHBIE JUCKH, CeTh IHTEepHET);

MPEACTABIATh HHPOPMALIUIO B BUJE TaOJIHUI, CXEM, OTOPHOTO KOHCIIEKTA, B TOM 4Kclie ¢ mpumeHeHueM cpencts UKT;



o(OPMIISITH CBOU MBICIH B YCTHOW M MUCHMEHHOW PEYM C YYETOM CBOUX YUEOHBIX W KU3HEHHBIX PEUEBBIX CHUTYyaIllil, B TOM YHCIE C
npumeHenneM cpencts UKT;

COCTaBJISITh PELICH3UIO HA TEKCT;

OCYIIECTBIISITh OKA3aTEIBCTBO OT MPOTUBHOTO.

Tema 2. llpakTuxkym 1. CBolcTBAa META/LIOB W HX coequHenuii (2 1)t

1. OcymecTBieHrne LENOYKH XHMHYECKMX npeBpamieHuid. 2. [lomydeHue u cBoiicTBa COEIMHEHMM MeTauioB. 3. Pemenue
AKCIEPUMEHTAIIbHBIX 3a]/1a4 Ha PACIIO3HABAHUE U MOJYyUYCHUE COCTMHEHUN METAIIIOB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

VYyammiics 10J1KeH ymems:

oOparmiarbcs ¢ J1abopaTOpHBIM 000PYI0BAHHNEM U HArpeBaTeIbHBIMU MTPUOOPAMU B COOTBETCTBUH C MPABUJIAMU TEXHUKU O€30MMaCHOCTH;
HaOJI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SIBJICHUSMHU, IPOUCXOASIIUMU C HUMU;

OMUCHIBATh XUMHUECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

JenaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.

MertanpeaMeTHbie pe3yJIbTAThI 00yYeHUsA

Ydanuiicst 10J17KeH ymMemb:

OTIPENIEIIATh, UCXOIs U3 YueOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

Tema 3. Hemerasinl (25 v)

OO6mas xapakTepUCTHKAa HEMETAJUIOB: ToyioxkeHne B Ileproaudeckoii cucteMe xuMudeckux sneMenToB /1. M. MenaeneeBa,0co00eHHOCTH
CTPOCHHSI aTOMOB, JIEKTPOOTpHUlIaTeIbHOCTh (D) KakMepa «HeMeTaITHIHOCTHY, psia 0. Kpucraminyeckoe cTpoeHrne HEMETaioB —
MPOCTHIX BeliecTB. Ayutorponus. Pusndyeckre cBoNCTBa HeMEeTaioB. OTHOCUTEIBLHOCTD MOHATHN «METAJLD» U «HEMETAILID.
Bonopona.llonoxenne Bogopoaa B [lepuoauueckoii cucteme xumuueckux 3mnemeHToB . . MenneneeBa. CTpoeHue aroMa U MOJIEKYJIBI.

dusnyeckrue 1 XUMHUUYECKHE CBOMCTBA BOAOpPOJa, €ro 1noJiyudCHmucC u IpuMCHCHHC.



1 IIpu ABYyX4acoBOM IJIAHUPOBAHUH MPOBOAUTCS TOJIBKO MpaKTHUecKas padora 3

Bona.

Crtpoenue mousiekynbl. Bogoponnas xumudeckasi cBsizb. dusnueckue CBOWCTBA BOJAbI. AHOMAaJMU CBOMCTB BOJbI. ['MIpoduibHbIE U
ruipooOHBIe BelecTBa. XUMHUYECKHE CBOWMCTBa BOAbl. KpyroBopoT Boabl B mpupoze. BomooumcTka. Asparusi Boabl. BeITOBBIC
¢bunsTpsl. MuHepasibHbie BO/IbL. JIUCTUIIIMPOBAaHHAS BOJIA, €€ MOJYyYEeHUE U TPUMEHEHUE.

O01mas xapakTepucCTUKA rajJoreHos.

Crtpoenue atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE COSTMHEHUS TaJJOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xjaope, 6pome, Gprope u ione. IlpuMeHeHune raJoreHoB U UX COeAMHEHNN B HAPOJAHOM XO3SHCTBE.

Cepa.

Crtpoenue aToma, aJJTIOTPOIHUs, CBOWCTBA M MpuMeHeHue pomobuueckoii cepbl. Okcunbl cepol (IV) u (VI), ux nmonydeHue, CBOCTBa U
npuMeHeHre. CepHast KICIIOTa U €€ COJIM, X IPUMEHEHHE B HapOJHOM Xo3siiicTBe. [Ipon3BOACTBO CEpHOM KUCIIOTHI.

A3or.

CrpoeHue atomMa M MOJIEKYJIbI, CBOMCTBAa MPOCTOrO BellecTBAa. AMMHAK, CTPOEHHE, CBOMCTBa, moiydeHue u npumeHeHue. Conu
aMMOHMSI, MX cBoMcTBa U npuMeHeHue. Okcuast azota (I11) u (IV).

ABOTHas KHCIIOTa, €€ CBOMCTBA M MIpUMeHeHne. HUTpaThl 1 HUTPUTHI, MPoOJIeMa UX COJAEPIKAHMS B CEIbCKOXO3IMCTBEHHOM TIPOYKITHH.
A3OTHBIEC y10OpeHusl.

Docdop.

Ctpoenue aToma, aJlJIOTPOTHS, CBOMCTBA Oestoro u kpacHoro docdopa, ux npumeHenue. OcHoBHbIE coenuHenus: okcun docdopa (V) u

oprodochopHas kucnota, pocdarsl. DochopHbie YI0OpEHUSI.



Yraepon.

Crtpoenue aroma, ajuioTporus, cBoicTBa Moaudukanuii, npumenenue. Oxcuasl yraepona (II) u (IV), ux cBoiicTBa U NpUMEHEHHE.
KapOoHnaTsl: KanbIuT, COAa, MOTAIll, UX 3HAYEHHUE B IPUPOJIE U JKU3HU YEIOBEKA.

Kpemuni.

Crtpoenue atoma, KpUCTaUIMYECKUN KpEeMHUM, ero cBoiicTBa U npumMmenenue. Oxcun kpemuus (IV), ero npuponiHbie pa3HOBUIHOCTH.
Cunukarsl. 3HaY€HUE COETMHEHUN KPEMHUS B )KUBOM M HEKUBOU npupoje. [loHsTHE 0 CUIMKAaTHON NPOMBIILIJIEHHOCTH.
JleMoHcTpanuu.

OOpa3ibl TaJoreHoB — MPOCTHIX BEUIECTB. B3anMopelicTBrE TajloT€HOB ¢ HATpPUEM, C allOMUHHEM. BriTecHeHue xjopom Opoma WM
MO0J/1a U3 pacTBOPOB UX coJiel. B3anMopeiicTBre cepbl ¢ METaUIaMH, BOJOPOJIOM U KUCIOpOoI0M. B3anMozeiicTBue KOHILIEHTPUPOBAHHOM
a30THOM KHCIOTHI ¢ Menpo. llornomenue yrimeM pacTBOPEHHBIX BEIIECTB WJIM Ta3oB. BoccTaHOBIEHHE MeIU M3 €€ OKCUIA YIJIEM.
OOpa3upl TPUPOAHBIX COESAMHEHUHN XJopa, cepbl, ¢ocdopa, yriaepona, kpemHus. OOpaslbl BaXXHEHIIUX [JIs HAPOJHOIO XO3sCTBa
cylb(aToB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3ibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONBITHI.

20. Tlomyuenue m pacnoszHaBanue Boaopoxa. 21. MccnenoBaHne MOBEPXHOCTHOIO HATSKEHHUsI BOABL. 22.PacTBOpeHuMe nepMaHraHara
KaJIis WU MEIHOTO Kyropoca B Bojie. 23. ['uapararus o6e3BoxkeHHoro cynbdata meau (I1). 24. U3rorosienue rurncoBoro orrneyvarka.
25. O3HaKOMJIEHHE C KOJIJIEKIIMEH ObITOBBIX (PUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHHEPANIbHOM BOAbI. 27. KauecTBeHHas peakius
Ha ramoreHu-uoHbl. 28. [lonmyuenue m pacno3HaBanue kuciopoaa. 29. ['openue cepbl Ha Bo3ayxe u B kuciopojae. 30.CpoiicTBa
pasz0aBieHHO# cepHoil KucnoThl. 31. M3ydenne cBoiicTB ammuaka. 32. PacrnosnaBanue coseir ammonus. 33. CoiicTBa pa30aBieHHOMN
a30THOM KucnoThl. 34. B3aumojaeicTBUe KOHIIEHTPUPOBAHHOW a30THOM KuCHOThl ¢ Menbto. 35. ['openue dochopa Ha BO3myxe U B
kuciopone. 36. PaciosnaBanue docdaron. 37. ['openue yras B kuciopoae. 38. [lomyueHnne yrojbHON KUCIOTH M U3yYECHHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [TonmyyeHrue KpeMHEBOW KHUCJIOTHI U U3YUYE€HHUE €€ CBOMCTB.



IIpenmeTHble pe3yJibTaThl 00y4eHUs

Yyammiics 10JKeH ymems:

UCIIOJIB30BaTh IPU XAPAKTEPUCTUKE METAIOB W HUX COCIMHEHHH TMOHATHUS: «HEMETAJUIbDY, «raJOreHb», «aJUIOTPOITHBIE
BUJIOU3MEHEHUA», «KECTKOCTh BOJABL», «BPEMEHHAs KECTKOCTh BOJBD), «IIOCTOSIHHASA AKECTKOCTh BOABD», «O0IIasl ’KECTKOCTh BOBI»;
JaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAIOB (BOAOPOJa, rajoreHoB, KUCIOPOJa, Cephl, a3oTa, (ocdopa, yriepona,
KpeMHUs) 10 UX nojoxeHuto B [lepuoanueckoit cucteme xumuueckux snemeHToB /1. M. MenaeneeBa (XMMHUUECKUN 3HAK, MTOPSIKOBBIH
HOMED, MEPUOA, TpyMNIa, HOArPyIIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHUE aroMa (3apsz sSApa, YUCIO0 IPOTOHOB U HEWTPOHOB B
a5ipe, 0011ee YUCIIO FIEKTPOHOB, PACTIPEAECICHUE FIEKTPOHOB M0 JIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (POpMYIIia, HA3BAaHUE U TUI
BBICILIETO OKCUJA U TUJIPOKCH]IA, POopMyJIa U XapaKTep JIETy4ero BOAOPOJHOTO COEIUHEHU);

Ha3bIBaTh COEUHEHUSI HEMETAJUIOB U COCTABIATh UX (POPMYJIBI IO Ha3BAHUIO;

XapaKTepHU30BaTh CTPOEHUE, 001Me PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIOB;

OOBSCHATh 3aBUCHUMOCTH CBOMCTB (WJIM NpEACKa3bIBaTh CBOICTBA) XMMUYECKUX 3JIEMEHTOB-HEMETAUIOB (paauyc, HeMETalInYecKue
CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MU COEUHEHUHN (KHCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIMX OKCHAOB M THJIPOKCHJIIOB, JIETYYMX BOJOPOJIHBIX COCAMHEHHUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMICTBa) OT
nonoxenus B [lepuoanyeckoit cucreme xumudeckux sneMeHToB 1. . Menpaeneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOWCTBA HEMETAIIJIOB C MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOrO MM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHUs PEAKLMUN, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA HEMETAIOB M MX COCIMHEHHM, a TaKXKe
AJIEKTPOHHBIE YPABHEHHUSI MPOIIECCOB OKUCIICHHSI-BOCCTAHOBIICHHUS,

YPAaBHEHUS 3JEKTPOJIMTUYECKON IUCCOLMALMU; MOJEKYJISIPHBIE, TOJHBIE U COKPALICHHbIE MOHHBIE YPABHEHUS PEAKLMIl C yd4acTHEM

AIEKTPOIUTOB;



YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXKIY CTPOCHHUEM aTOMa, XUMUYECKOW CBS3bIO, TUIIOM KPUCTAJUIMYECKOW PEIICTKH
HEMETAJUIOB U UX COSAUHEHUH, MX OOIMUMHU (PH3NICCKUMH U XUMUYCCKUMH CBOWCTBAMH,

OMHCHIBATh XUMUYECKHE CBOMCTBA BOJOPOJA, TAJOI€HOB, KHCIOpOJa, cephl, azora, docdopa, rpadura, anmasa, KPeMHUS U HUX
COEIMHEHHI C MTOMOILBIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

OIMKCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI U BHIMIOJHSATH COOTBETCTBYIOIIMI MM XUMHUYCCKHI SKCIICPHUMCHT;,

BBITIOJIHATH, HAOMIOMATh W OMHUCHIBATH XWMHUYECKHH JKCIIEPUMEHT IO PACIO3HABAaHWIO HWOHOB BOJOpPOJA W aMMOHWS, Cyibdar-,
kapOoHaT-, CUIuKaT-, pocdar-, XJI0pua-, OPOMHI-, HOTUI-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIeIOBATh CBOMCTBA METAJNIOB U UX COSAMHEHUMN, peIaTh SKCIIEpUMEHTaIbHbBIC 3a/1au 1Mo TeMe «HemeTamiby;
OTHCHIBATh XUMUUYECKHH SKCTIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIT POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOAUTH PACUYEThI 10 XUMHUUYECKUM (PopMyiamM U ypaBHEHUSIM PEaKIIHMi, MPOTEKAIOIINX ¢ y9aCTHEM HEMETAJJIOB U UX COSAUHEHUM.
MeTanpeaMeTHble pe3yJbTaThl 00yUYeHUs!

VYyammiics 10/IKeH ymems:

OpraHU30BBLIBATh YUCOHOE B3aUMOJICHCTBHE B TPYIIIE (PaclpeaeisaTh POJIH, JOTOBAPUBATHCS APYT C IPYTrOM U T. 11.);

MPEABUACTH (MMPOTHO3UPOBATH) TOCIEACTBUS KOJUICKTUBHBIX PEIICHUH;

MMOHUMATh IPUYHHBI CBOETO HEYCIIeXa U HaXOJUTh CIIOCOOBI BBIX0/1a U3 ATOW CUTYaIHH;

B JIMAJIOTE C YYUTEJIEM YUUTHLCS BBHIPAOATHIBATH KPUTCPUU OIEHKH W ONPEACISATh CTEMEHb YCTICIIHOCTA BBITIOJHEHUS CBOCH pabOThI |
paboOThI BCEX, MCXOMS W3 HMMEIONIMXCS KPHUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OIICHKA W TIOJB30BAThCS MMHU B XOJC OICHKH H
CaMOOIICHKH;

OTCTaWBaTh CBOIO TOUKY 3pCHHUS, apTYMEHTHPYSI €¢;

MOATBEPKIATh APTyMEHTHI (paKTaMu;

KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHUIO;

CIymIaTb APYIruX, ObITATHCA IIPUHUMATL APYT'YIO TOUKY 3pCHUA, OBITh TOTOBBIM H3MEHHUTH CBOIO TOYKY 3PpCHUSA;



COCTaBIISITH pedepar mo onpeaeseHHon Ghopme;

OCYILIECTBJISITh KOCBEHHOE Pa3/IEIUTEIbHOE JOKa3aTEIbCTBO.

Tema 4. lIpakTuxym 2. CBolicTBa coeunenuii nemerawios (3 1)t

1. Pemenue »skcnepuMeHTaNbHBIX 3amad 1o Teme «lloarpymma ramoreHoB». 2. PemnieHue SKCHEPUMEHTAIBHBIX 3aJad 10
teme«lloarpynna kucinopona». 3. Pemenne skcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna aszora». 4. Pemenue skcriepuMeHTAIbHBIX

3amad o TeMe «lloarpymma yraeponay. 5. [lomydenne, coOupanue u pacrio3HaBaHKE Ta30B.

IIpeameTHbIe pe3yabTaThl 00y4eHHs

Yyammiics 10JKeH yymems.

oOpataThcs ¢ 1abopaTopHbBIM 000PYIOBAaHUEM U HarpeBaTEIbHBIMU IPUOOPAMU B COOTBETCTBUH C MIPaBUJIaMU TEXHUKHU 0€30MIaCHOCTH;
HaOJII0AaTh 32 CBOMCTBAMU HEMETAIJIOB U UX COECIMHEHUM U SBJIICHUAMMU, IPOUCXOASAIIMMH C HUMH;

ONKCHIBATH XUMHUYECKHI 3KCIIEPUMEHT C MOMOIIbI0 ECTECTBEHHOTO (PYCCKOIO U POJHOTO0) SA3bIKA U SI3bIKA XUMUU;

JieaTh BBIBOJIBI 110 PE3YyJIbTaTaM IIPOBEAECHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHUs:

Yyammiics 10JKeH ymems:

OTIPENIEIIATh, UCXOIs U3 YueOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

1 IIpu nByx4acoBOM IUIAaHUPOBAHUH MPOBOJSATCS TOJIBKO MpaKkTudeckue padotsl 1,2 u 5.

Tema 5. O0001IeHHe 3HAHMI 10 XMMUH 32 KYPC OCHOBHO# IK0JbI. [loaroroska

K rocyaapcrBeHHoi ntorosoii arrecranuu (I'MA) (10 1)



[Tepuonnueckuit 3akoH u llepuoanueckas cucrema xumuueckux nemMeHToB [[. M. MenaeneeBa. ®OuU3nyecKkuil CMBICI NOPSAKOBOTO
HOMEpA AJIEMEHTA, HOMEPOB NEPHOJA U I'PYIIIbl. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB JIEMEHTOB M MX COCIMHEHHW B NEPHOJAX U
rpynmnax B CBETE NPEICTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HauYeHHE NEPUOJNYECKOTO 3aKOHA. BHUbI XMMUUECKUX CBSI3€M M TUIbI KPUCTAJUIMUYECKUX PEIIETOK. B3auMOCBSA3b CTPOCHUS U CBOMCTB
BeniecTB. Kinaccudukanuss XMMHUYECKMX peaklUUid MO pa3IuyHbIM IPU3HAKaM (YUCJIO U COCTaB PEarupyroliux U 00pa3yroluxcs
BEILIECTB; HATMYNE

rpaHulbl paszgena Qasz; TemIoBoW 3(PQeKT; U3MEHEHUE CTENEHEH OKUCICHMsSI aTOMOB; HCIOJb30BaHUE KaTalW3aTopa; HaIlpaBiICHHE
nporekanus). CKOpOCTh XMMHMUYECKUX peakuuid U (akTopsl, Baustomue Ha Hee. OOpaTUMOCTh XMMHUYECKHUX PEAKIMM U CIOCOOBI
CMEUIEHUSI XUMUYECKOTO PABHOBECHS.

IIpocThle n citokHBIE BemecTBa. MeTaibl 1 HeMeTaluibl. [ eHeTHuecKkre psiipl MeTalla, HeMeTala ¥ epexoHoro Mmetaya. OKcuabm
TUAPOKCUJIBI (OCHOBAHUS, KHCIIOThI, aMpOTEepHbIE THAPOKCHUBI), coiu. Mx cocraB, kiaccudukanus v oOIMe XUMHUYECKHE CBOICTBA B

CBETE TEOPUHU IINEKTPOIUTUUECKON TUCCOLUALINN.

JIN4HOCTHBIE Pe3yJIbTATHI 00yYeHUSA

Yyammuics 10JKeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XMMUU U OOILECTBA; TIOCTHKEHUS B 00JIACTH XUMUU U
KyJIbTYpHbIE TPaJULIMK (B YACTHOCTH, HAy4YHbIE TPAIUIMU) CBOEH CTpaHbl, OOLIEMUPOBBIE TOCTHXKEHHSI B 00JaCTH XMMHH; OCHOBHbBIE
MIPUHIIMIIBI U [TPaBUJIa OTHOIICHUS K MPUPOJE; OCHOBBI 3J0POBOT0 00pa3a KU3HU U 370pOBbecOeperaux TeXHOIOTHil;

MpaBujia MOBEICHUS B UPE3BbIYANHBIX CUTYAIUSX, CBI3AHHBIX C BO3JCMCTBUEM PA3JIMUYHBIX BEIIECTB; OCHOBHBIE MPaBa U O0S3aHHOCTU
rpa)<aHruHa (B TOM YHCJIE YYAIlerocs), CBsI3aHHbIE C JIMYHOCTHBIM, MPO()ECCHOHAIBHBIM U KU3HEHHBIM CaMOOIIPEIETICHUEM;

COIMAJIBHYIO 3HAYMMOCTh U COZIepKaHue PodeccHil, CBI3aHHBIX C XUMUCH;



UCHBIMbBIEAMb. IYBCTBO TOPAOCTH 3a POCCHUMCKYI0O XMMHYECKYIO HAYKy U YBAKEHHUE K UCTOPUM €€ Pa3BUTH; YBAXKECHHUE U NPUHATHE
JOCTMKEHUM XUMUHM B MHUPE; JIIOO0Bb K MPHUPOJE; YBAKEHUE K OKPYKAIOMMM (yYalIUMCs, YUUTEISM, POAUTEISAM U JIp.) — YMETh
CIIyIIaTh U CIBIIIATh MapTHEPA, MPU3HABATH MPABO KAXJIOTO HA COOCTBEHHOE MHEHHE, MIPUHUMATH PEHICHUS C YYETOM MO3UINIl BCeX
YYaCTHUKOB; YYBCTBO MPEKPACHOTO M JCTETHYECKMX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HX NPEBPALICHUU;
CaMOYBa)X€HHE U YMOLIMOHAJIBHO-TIOJI0XKHUTEIbHOE OTHOILLIEHHE K ce0e;

NPpU3HAGAMb: LIEHHOCTh 3]I0POBbsI (CBOEr0 W JpPYrux JtoJeil); HEOOXOOUMOCTh CaMOBBIPAXKEHHUS, CaMOpeau3ally, COLMAIBLHOIO
[IPU3HAHUS;

0Cco3Haéamp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEIBHBIM MOCTYNKAaM M JIEUCTBHSM, OTBETCTBEHHOCTb 3a UX PE3YJIbTaThl;
TOTOBHOCTbH (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAWBATh CBOIO MO3UIMIO U KPUTUYHO OTHOCHUTHCSI K CBOMM MOCTYIIKAM;
npoAenAmp: SKOJIOTMUECKOE CO3HAHUE; T00POKEeNaTeIbHOCTh, TOBEPUE U BHUMATEIBHOCTD K JIIOJSIM, TOTOBHOCTb K COTPYAHUUYECTBY U
Ipyx0€e, OKa3aHUIO MOMOIIM TEM, KTO B HEMl HyXJaeTcs; 0O0OOIIEHHBINA, YCTOWYUBBIA U M30MpaTelbHbI MO3HABATENIbHBIN MHTEpEC,
WHULMATUBY U JIFOOO3HATENIBHOCTh B M3YYEHUU MHpA BEIIECTB M PEAKLMA; LENEYCTPEMIIEHHOCTh U HACTOMYMBOCTh B JIOCTUKEHUU
1eJIei, TOTOBHOCTh K IMPEOJOJIEHUIO TPYJHOCTEH; YOEKIECHHOCTh B BO3MOXKHOCTU IO3HAHHUS MPUPOAbI, HEOOXOIUMOCTH Pa3yMHOTO
MCIIOJIb30BaHUS JOCTHKEHUI HayKU U TEXHOJOTUM JIsl pa3BUTHUS OOLLECTBA;

ymemsb: YCTAHABIUBATh CBSI3b MEXAY IIEJIbI0 M3YYEHHUS XMMUU M TeM, JUIsl Yero OHa OCYIIECTBIsETCS (MOTHMBaMH); BBINOJHATH
KOPPUTHPYIONIYI0 CAMOOLEHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE 33 MPOLIECCOM M3YUEHUSI XUMUHU U BHECEHUU HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TarlaM M Croco0aM H3y4yeHUs Kypca XHWMHH; BBINOIHITH PETPOCIEKTUBHYIO CaMOOLEHKY, 3aKJIOUYAOIIYIOCsS B
OLICHKE IIpollecCa U pe3yJibTaTa M3y4YEHMs Kypca XMMHUU OCHOBHOMW IIKOJIBI, ITIOJBEICHUM WTOIOB HAa OCHOBE COOTHECEHUA LEIEH U
pE3yNnbTaTOB;

CTPOMTH >KU3HEHHbIE U MTPO(HECCHOHANIBHBIE TIAHBI C YY€TOM KOHKPETHBIX COLUATbHO-UCTOPUUYECKUX, MOJUTUIECKIUX U SKOHOMHUYECKHUX

YCHOBHﬁ; 0CO3HABaTh COOCTBEHHEIE OCHHOCTHU U COOTBCTCTBUC UX



IMPUHUMACMbIM B JKHU3HU PCHICHUAM, BCCTHU AUAJIOI Ha OCHOBC PABHOIIPABHBIX OTHOILICHUM U B3aUMHOIO YBAXXCHUA, BBIICIIATH
HpaBCTBCHHBIfI ACIICKT IMOBCACHUA U COOTHOCUTD ITOCTYIIKH (CBOI/I " Jpyrux HIO,Heﬁ) 1 COOBITHS C IMPUHATBIMHA 3TUICCKUMU HOpMAMH,; B
npeaciax CBOHUX BO3MOYKHOCTEH HpOTHBOHeﬁCTBOBaTb I[CﬁCTBHSIM U BIWAHUAM, HOPCACTABIIAIONIMM YIPO3Yy JKH3HH, 3J0pPOBbBIO H

0€30I1aCHOCTH JIMYHOCTH U O6HI€CTBa.

IInanupyembie pe3yabTaTbl 00y4eHHA:

BbIyCKHUK HAYYHMTCSH:

* OIKMCHIBATh CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCISAS UX CYIICCTBEHHBIC MPU3HAKHY;

* XapaKTEepHU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAaHABJIMBATH MPUYUMHHO-CIICACTBEHHBIC CBSI3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* pPAaCKpBIBaTh CMBICJ OCHOBHBIX XMMHYECKHUX TMOHSATHM «aTOM», «MOJICKYJIa», «XUMHYECKHH DJIEMEHT», «IPOCTOE BEIIECTBOY,
«CJI0’KHO€E BEILLIECTBO», «BAJICHTHOCTD), UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMHUH;

* U300pakaTh COCTaB MPOCTEUIIUX BEIIECTB C MOMOIIBI0O XUMHUYECKUX (DOPMYNT M CYIIHOCTh XMMHUYECKUX PEAKIUN C MOMOIIbIO
XMMHUYECKUX YPABHECHUM;

* BBIYMCIIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TAKKE MACCOBYIO JIOJIK0 XUMUYECKOTO AJIEMEHTA B
COEMHEHUAX JIJIs1 OLICHKHU UX MPAKTUYECKON 3HAUMMOCTH;

* CPaBHMBATH 110 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* KJ1accu(PUIMPOBaTh OKCHUIBI U OCHOBAHMS 10 CBOMCTBAM, KUCIIOTHI U COJIU IO COCTARY;

* 10JIb30BATHCS JTAOOPATOPHBIM 00OPYAOBAHUEM M XUMUYECKOMN MTOCYI0M;



* IPOBOJUTH HECIOKHBIE XUMUYECKHE OMBITHI U HAOMIONEHUS 32 U3MEHEHHUSIMH CBOICTB BEILIECTB B IMPOLIECCE UX MPEBPAILCHUM;
coOJII0AaTh MIpaBUJIa TEXHUKHU 0€30I1aCHOCTH MPY IPOBEACHUM HAOIIOIEHNUHN U OIBITOB;

* pa3ianyaTh SKCIEPUMEHTAIBLHO KHUCIOTHl M MIENOYH, MOJIb3YSACh MHIUKATOPAMHU; OCO3HABaTh HEOOXOAMMOCTH COOIIOACHHUS MEp
0€30MacHOCTH MPU OOPAIICHUH ¢ KUCIOTAMU U IIEI0YaMH.

* pacKpbIBaTh CMBbICH nepuoandeckoro 3akona /1. 1. Menneneena;

* OMHICHIBAThH U XapPaKTEPU30BaATh TAOIUYHYIO (HOPMY MEPUOANYECKON CUCTEMBbI XUMHUUECKHUX 3JIEMEHTOB;

* XapaKTEpU30BaTh COCTAB ATOMHBIX SJE€P U PACHPEIEICHUE YHCIA DJEKTPOHOB II0 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKHUX
AJIEMEHTOB MAJIBIX IIEPUOIOB IIEPUOJIUUECKON CUCTEMBI, a TAKXKE KaJIUs U KaJbLus;

* pa3nuyaTh BUIbl XUMUYECKOHN CBSA3U: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJIEGHTHYIO HEMOJISIPHYIO U METaJUIMYECKYIO;

* 1300paXkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00pa30BaHHBIX XUMUUYECKIUMHU CBSI3MHU Pa3HOTO BUJA;

* BBIABJISITH 3aBHCHUMOCTHh CBOWMCTB BEHIECTB OT CTPOECHHUS MX KPUCTALIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX,
METaJUIMYECKUX;

* XapaKTEepU30BaTb XWUMHUYECKUE 3JIEMEHThl U HX COCAUHEHUS HA OCHOBE IIOJIOKEHUS 3JIEMEHTOB B IEPUOJAMYECKON CUCTEME H
OCOOEHHOCTEM CTPOCHHUSI UX aTOMOB;

* XapaKTEepU30BaTh Hay4YHOE W MHPOBO33PEHYECKOE 3HAYEHUE NEPUOJUYECKOIO 3aKOHA M MEPUOAUYECKON CHCTEMBI XMMUYECKUX
sanemeHToB /. 1. MenpeneeBa; * 00ObSICHATh CyTh XUMHUYECKHUX IPOLIECCOB U UX MPUHUHUIIUAIBHOE OTINYHE OT (PU3HYECKUX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUSI XUMUUECKUX PEAKIINIA;

* YCTaHABJIMBATh MPUHAAICKHOCTh XUMUUECKON peaklru K ONpeAesIEHHOMY TUITY N0 OJHOMY M3 KJIaCCU(UKALMOHHBIX MPU3HAKOB:
1) mo yucity U coCcTaBy MCXO/IHBIX BEIICCTB M MPOIYKTOB PEaKIUU (PEaKIMH COCTUHCHUS, PA3JIOKCHHS, 3aMEIICHUsT 1 0OMeHa); 2) 1o
BBIJICJICHUIO WM MOMVIONIEHUIO TEIUIOTHI (PEaKUUU AK30TEPMUYECKHE U SHAOTEPMUYECKHE); 3) MO M3MEHEHUIO CTENEHEN OKUCIECHUS
XUMUYECKUX DJIEMEHTOB (pEaKIMi OKHCIUTEIHLHO-BOCCTAHOBUTENbHBIE); 4) 0 00paTUMOCTH Tipoliecca (peakiuu oOpatumbie U

HEOoOpaTUMBbIe);



* COCTaBJISATh YPABHEHUS JEKTPOJIUTUYECKON TUCCOLUALMU KUCIIOT, IEJI0UEH, COJIEH; MOIHbIE U COKPAIEHHBIE HOHHBIE YPaBHEHUS
peakuuii OOMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTH XUMHYECKHX pEaKIHi Mo QopMyIamM/Ha3BaHUSAM HCXOJHBIX BEIIECTB; OMPEICNATh HCXOJIHBIC
BellecTBa 1Mo ¢popMyiaM/Ha3BaHUSIM MPOIYKTOB PEaKIINH;

* COCTABJIATh YPABHEHUS PEAKLNN, COOTBETCTBYIOLIUX MOCIIEAOBATEILHOCTU («UEMOYKE») MPEBPALEHUI HEOPraHMUECKUX BEILECTB
Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUY XUMUYECKON PEaKLnu;

* IPUTOTOBJIIATH PACTBOPHI C ONIPEAEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPENEIIATh XapaKTeP CPEbl BOJHBIX PACTBOPOB KHCIIOT U IIEI0UYEH MO M3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMH, TOATBEPKIAIOIINE HAJTMYKME B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

* ONIPENEIATh MPUHAIICKHOCTh HEOPTaHMYECKMX BEHIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB/TPYIIL: METAJUIbIl M HEMETalIbl,
OKCHJIbl, OCHOBaHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPENEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTABJIATH (POPMYJIbI HEOPraHUYECKMX COEAMHEHUN IO BAJEHTHOCTSAM U CTENEHSM OKHMCIICHHS 3JIEMEHTOB, a TaKXKe 3apsiaM
MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTHU KHUCIOT, OCHOBAaHUH U COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAIIOB U HEMETAIJIOB) U UX
BBICIIIUX OKCHUJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOT'O U TPETHEro NEPUO/IOB;

* Ha3bIBaTh OOLIME XUMUUYECKHE CBOMCTBA, XapaKTepPHBIE JIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaXkI0r0 U3 KJIaCCOB HEOPIaHWYECKUX BEIIECTB: KUCIOT, OCHOBAHMIA,

coJei;



* IPUBOJIUTh NPUMEPHI PEAKLHM, NOATBEPKIAKOIINX XUMHUYECKHME CBOMCTBA HEOPraHWYECKHUX BELIECTB: OKCUAOB, KHUCIIOT,
OCHOBAHHUM U COJICH;

* ONPEAENATh BEMECTBO-OKUCIUTEND U BEMIECTBO-BOCCTAHOBUTEIb B OKUCINUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX;

* COCTaBJIATh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIN OanaHC (11 U3yYEHHBIX PEaKIUii) 0 MPEIJI0KEHHBIM CXEMaM PeaKIuii;

¢ IIPOBOIUTDH Ha60paT0pHLIC OIIBITHI, ITIOATBCPIKAAOIINC XUMHWYCCKHUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKHUX BCHICCTB,

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCIL C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUT IKOJI02UYECKU DE30NACH020 NOBEOCHUs 8 OKPYIcalowell NpupooHol cpeoe;

* NOHUMAMb CMbICT U HEOOX0OUMOCMb COONIO0eHUsI NPEONUCAHUL, NPedaasaemblX 8 UHCIPYKYUSX NO UCNOIb308AHUIO JIeKAPCMa,
cpeocme ObIMOBOU XUMUU U OP.;

* UCNONIL308AMb NPUOOPEMEHHBIE KII0Uesble KOMNEMEeHMHOCMU NPU BbINOJHEHUU UCCAe008aMeNbCKUX NPOEeKmo8 NO U3Y4eHUIo
ceoticme, cnoco608 NoYyUeHUs: U pacnO3HABAHUS GeUJECME,

* Pazeueams KOMMYHUKAMUBHYIO KOMHEMEeHMHOCMb, UCHOIb3Ys CPeOCmB8a YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢
meKCmamu y4eOHuKa u OONOJHUMENbHOU TUMepamypou, CHPAGOYHbIMU MAOIUYAMU, NPOABGIAMb 20MOBHOCHb K V8ANCEHUIO UHOU MOYKU
3penust npu 06CYAHCOeHUU pe3)Ibmamos 8bINOJHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHGOPMAYUIO O BeUjeCmBax U XUMUYECKUX NPOYeccax, KPUmuyecku OMHOCUMbCA K NCe80OHAYUHOU
ungopmayuu, HedobpocoeecmHuoll pekiame, Kacaroweucs UCnOIb308aHUS PA3IUYHBIX GeUeCma.

* 0CO3HABAMb 3HAYEHUE MeOPeMU4ecKUx 3HaAHUL 01 NPAKMUYeCKOl 0essmelbHOCMU 4el08eKd;

* ONUCHIBAMb U3VUEHHBIE 00BLEKMbl KAK CUCTNEMbl, NPUMEHSS I02UKY CUCTEMHO20 AHAIU3A;

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEePUOOUHECKOU CUCTEeMbl XUMUYECKUX INeMEHMO8 01 OObACHEeHUs U Npeo8udeHusl

ceotlcme KOHKPDEMHbBIX 6euiecme,



* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPEOCMBOM YenyOieHUs 3HAHULl 00 UCOPUYU CIAHOBNIEHUsL XUMUYECKOU HAYKU,
€€ OCHOBHbIX NOHAMUL, NEePUOOUYECKO20 3AKOHA KAK OO0HO20 U3 BANCHEUWUX 3AKOHO8 NpUpoobl, a MaKi#ce O COBPEMEHHbIX
00CMUMNCEHUSAX HAVKU U TNEXHUKU.

* COCMAaBIAMs MOJNEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YDABHEHUSIM,

* NPUBOOUMDb NPUMEPLI PEarKyull, NOOMBEPAHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHLIMU KIACCAMU HEOP2AHUYECKUX
geuecms,

* NPOSHO3UPOBAMb Pe3YTbmampl 8030€liCMBUs PA3TUUHBIX aKmMopos Ha U3MeHeHUe CKOPOCU XUMUYECKOU Peakyuu,

* NPOCHO3UPOBAMb Pe3YIbMAambl 6030€lCMBUSL PA3IUYHBIX PAKMOPO8 HA CMeujeHUe XUMUYECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8EUeCME HA OCHOBE UX COCMABA U CIPOEHUS;

* NPOCHO3UPOBAMb CHOCOOHOCMb 8eUleCmBa NPosBIAmMb OKUCIUMENbHbIE UL 80CCMAHOBUMETIbHbIE CBOUCMBA C YYEMOM CmeneHell
OKUCTIeHUS] DTIEMEHMO8, 8X00AWUX 8 €20 COCA8;

* BLLABIAMb CYUIECBOBAHUE 2CHEMUYECKOU 83AUMOCEA3U MeNHCOY 8eUeCmMBAMU & PAOY: NPOCMOe euecm80 — OKCUO — SUOPOKCUO
— COTb,

* 0pP2aHU308b16aMb, NPOBOOUMb VUEHUYEeCKUe NpOoeKmvl No UCCIe008AHUI0 CBOUCME BeUjeCms, UMEIOWUX BaAdCHOEe NPAKMUYECKoe

3HA4YeHue.

Onucanmue yqeﬁno-MeTozmquKoro H MATCPHAIBHO-TCXHUYICCKOI'O oOecreuyeHus

Y4eOHO — MeTOINYEeCKOe o0ecmeyeHue

1.ITpumepHast mporpaMma OCHOBHOTO 00111eTr0 00pa3oBaHus 0 XUMUH (0a30BBI YPOBEHbD);



2.ABtopckas nporpamma O.C.I'abpuensna, cootrBercTBytomas @enepanbHomy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY
OCHOBHOT'0 00111er0 00pa3oBaHus U JAoMyIlIeHHass MUHUCTEepCcTBOM 00pa3oBanus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensin
[Tporpamma xypca xumuu 1u1st 8-9 kmaccoB o01eoopazoBaTenbHbIX yupexkaenuii / O.C.I'abpuensua. — M.: [Ipoda, 2012r.).
3.I'abpuenan O. C., Ocmpoymos HU. I'. HacTonbHas kHUTA yuuTens. Xumus. 9 x 1.: Mertoaudeckoe mocodue. — M.: [Ipoda, 2010t
4. Xumust. 9 k 11.: KontposnbHbie 1 ipoBepouHbie padoTsl kK yueOuuky O. C. ['abpuensina «Xumus. 9 / O. C. IN'abpuensu, I1. H.
bepeskun, A. A. Ymakoa u np. — M.: [Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos U. I'. I3yqaem xumurio B 9 k 11.: lunaktuyeckue Mmarepuansl. — M.: biauk mmroc, 2000r.

6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. ['abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. II. Xumus B TecTax, 3ajadax, ynpaxkHeHusx. 8— 9 ki. — M.: Ipoda, 2009r.

MarepuajbHO-TEXHUYECKOE O0ecredeHue:
JIyist 00ydeHust ydanuxcsi OCHOBHOM IITKOJIBI B COOTBETCTBHUH ¢ TpeboBanusimMu denepanbHOro rocyapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa HeoOXoauMa peanu3alusi JAeATeIbHOCTHOrO mnojaxojaa. [lesaTenbHOCTHBIM Mmoaxoa TpeOyeT MOCTOSHHOM Omophbl IMpollecca
00y4YeHHUs] XUMHUHU Ha JEMOHCTPAIMOHHBINA AKCIIEPUMEHT, MTPAKTUUYECKUE 3aHATHUS U JJaOOPATOPHBIEC OMBITHI, BHIMOJHAEMbIC YUAITUMHUCS.

Kabuner xumMun OCHAIIEH KOMIUIEKTOM JEMOHCTPAIIMOHHOTO M J1a00paTOPHOTO OOOPYMOBAHMS MO XUMHUU JIJII OCHOBHOW IIIKOJIBI. B
KaOWHETe XUMUHU OCYIIECTBISIOTCS KaK YpO4yHasi, Tak U BHEYpouHass GOpPMbI y4eOHO-BOCITUTATENLHOMN JMEATENBHOCTH ¢ yyammmucsa. OcHaienue B Oonbiieit
gacTu cooTBeTcTByeT llepeuHto oGopynoBaHus KaOMHETa XMMHUM M BKJIIOYAET pa3M4HbIe TUIBI CpPeACTB OOydeHus. bonblryio yactb 000pyAOBaHUS
COCTaBJISIIOT y4eOHO-TIPAaKTHUECKOe W Yy4eOHO-1abopaTopHOE OOOpYyIOBaHHWE, B TOM YHCIIE KOMIUIEKT HATypaldbHBIX OOBEKTOB, MOJETH, MPUOOPHI U

HHCTPYMCHTBI JI1 ITPOBCACHUA )IeMOHCTpaI_[I/Iﬁ " MPAKTUYCCKHUX SaHSITI/II\/II, JACMOHCTpalnOHHBIC Ta6.]'II/II_U)I, BUJACO0, M€IHa OCHAIIICHUC.



B xoMIUIEKT TeXHUYECKUX U MHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX CPEACTB 00yUeHHUs BXOAT: alaparypa JIjs 3anuceil 1 BOCIPOU3BEICHUS ayIuo- U

BUJICOMH(DOPMALINH, KOMIIBIOTEP, MYJIbTUMEINA IPOEKTOP, TOCKA C UHTEPAKTUBHON MPUCTABKOM, KOJJIEKLIUS MEHa-pecypcoB, BbIX0]] B IHTepHET.

Hcnonp3oBaHue 3JEKTPOHHBIX CPEACTB 00yUSHHS TO3BOJISIOT:

® AKTUBU3UPOBATH JIEATEIHLHOCTH OOYYAIOUINXCS, TOTyYaTh 00Jiee BEICOKME KaueCTBEHHbIE PE3YIbTaThl 00yUeHMS;
e 1pu noarotoBke k EI'D obecrnieunBaTh caMOCTOSATENILHOCTD B OBJIA/ICHUH COJIEPKAHUEM Kypca .

e (opmuposats KT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIEIIHOCTU B YUeOHOU JesITeIbHOCTH;

e (Qopmuposats YV/I;

Hamypanvusie o6vexkmot

HatypanbHble 00BEKThI, HCIIOIb3yEMbIE B 00YYEHUH XUMUH, BKIIIOUAIOT B CE0sI KOJJIEKIIMU MUHEPAJIOB U TOPHBIX MOPOJ, METAJIIOB U
CIUTaBOB, MUHEPAJIbHBIX YIOOPEHUM, TIIACTMACC, KAyYyKOB, BOJIOKOH H T. 1.

O3HakOMJIEHHE ydaluxcs ¢ 00pa3liaMy MCXOJHBIX BEIIECTB, MOJYIPOAYKTOB M TOTOBBIX M3ENIUN MO3BOJIET MOJYUYNUTh HATJISHOE

MMpCACTAaBJICHNC 00 PTHX MaTepuaiax, X BHCITHCM BHUC, 4 TAKIKEC O HCKOTOPLIX (1)I/ISI/IIIGCKI/IX CBOMCTBAX.

Xumuueckue peakmuevl U Mamepuavl
OO6parnieHue co MHOTUMH BEIIECTBAMH TPeOyeT CTPOroro COOJIIOACHUS MPaBWI TEXHUKU 0€30MaCHOCTH, OCOOCHHO MPHU BHITIOJIHEHUU

OIIBITOB CaMHMMM YUallIlUMHUC:. Bce HGO6XOI[I/IMI>IC MCPBI IIPCAOCTOPOKHOCTHU YKA3aHbI B COOTBCTCTBYIOINX NJOKYMCHTAX U HHCTPYKIUAX.

Xumuueckasa nabopamophnan nocyoa, annapamul u RPUOOPL
Xumudeckas mocyJia nmoapasiesisieTcsi Ha ABE TPYIIbL: JJIs1 BHITIOJTHEHHUS ONBITOB YYAIIMMUCA U IEMOHCTPAIIMOHHBIX OTBITOB.

[Tpubopsl, anmapatel 1 YCTAHOBKH, UCIIOJIb3YEMbIE HA YPOKAX XUMHH, TOJIPA3EISIOT HA OCHOBE MPOTEKAIOIINUX B HUX (PU3UUECKUX U

XUMHUYCCKHUX .



Mooenu

OObeKkTaMu MOJEIUPOBAHUS B XUMUH SIBJISIFOTCSI aTOMBI, MOJICKYJIbI, KPUCTAJUIBI, 3aBOACKUE allapaThl, a TAKKe MPOUCXOISAIINE TPO-
LIECCHI.

B mpenogaBaHMM XUMHHM HCIOJIB3YIOTCS MOJEIU KPHUCTAUIMYECKUX PEMIETOK ainMasa, rpadura, cepsl, ¢docdopa, okcuia
yriepona(lVy), noBapeHHo#t conu, Jabaa, Hojaa, *eneza, MeAu, MarHusi, HA0Opbl MOJIETIEH aTOMOB JJIsl COCTABJICHHS IIAPOCTEP>KHEBBIX
MOJIEJIEN MOJIEKYIL.

Yueonvie nocooun na newamnoii ocnose

B mnponecce oOydeHHMs XMMHHM HMCHOJB3YIOTCS CIEAYIOLIME TaOJHIbl MOCTOSHHOIO 3KCHoHMpoBaHus: «llepmonnueckas cucrema
xumuyeckux snemeHtoB JI.M. MenneneeBay, «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUW M COJIEW», «IJIEKTPOXUMHUYECKUN pPsif
HaIPSHDKEHUN METAIIOBY, «KpyroBopoT BEWIECTB B IPUPOIAE» U IP.

Jljis opraHu3any CaMOCTOSATEIbHOM pa0dOThl 00YyYaroIMIMXCS Ha YpOKaxX HMCIOJIb3YIOT pa3HOOOpa3Hble AMIAKTUYECKUE MaTepUalbl:
TETpaJu Ha EYaTHOW OCHOBE WJIU OTJAENbHbIE pabo4Ke JIUCThl — MHCTPYKIUH, KAPTOUKH C 3aJaHUSIMU Pa3HOM CTENEHU TPYIHOCTH IS

M3y4E€HUs HOBOT'O MaTepralia, CaMOIIPOBEPKU U KOHTPOJISI 3HAHUW YUaIIUXCS.

Jlnst obecneyenust 6€30MacHOro Tpyia KaOWHETEe XMMUU UMEETCS:
® [IPOTHUBOIOKAPHBIA UHBEHTAPb
® anTeyKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBI30UYHBIX CPEJICTB;
® HMHCTPYKIMIO IO MpaBuiiaM 0€30aCHOCTH TPyJia Uisl 00y4aroluxcs

® KypHaJ pEruCcTpallvy MHCTPYKTaXa Mo mpaBuiaM 0€30MacHOCTH TPY/a.



IToypo4Hoe niiaHupoBaHuUe

No Tema u Tun Hara JJIeMeHTBbI COAepPKAHUS Ilnanupyemblie pe3yabTaThbl
n/ YPOKa 9A/9B5/9B IIpeameTHbIe Mertanpeamernbie Y'Y/ JINYHOCTHBI
n e YVI
BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMHUYecKuX peakuuii. [lepuoanyecknii 3aKoH U NepruoguvecKkas CuCTeMa
xummnyeckux 3jiemenToB /[.U.Menaeneena. (104.)
1. | Xapakrepucruka 5.09/ Beoanbiii uaerpykrax no OT u Thb. Hayuamcs: xapakTepu3oBath PeryIsiTHBHBIE: CTaBAT yucOHBIC DopMupyIoT
XapaKkTepuCTHKA XUMUIECKOTO XUMHUYECKHUE IEMEHTHI 1-3 —T0 3a/la4d Ha OCHOBE COOTHECEHMUS TOTO, OTBETCTBECHHOEC
XAMHUICCKOTO areMeHTa 1o nojoxenusito B [ICXO
nepuoja 1o ux nonoxxexuro [ICXD 4TO YK€ U3BECTHO U YCBOCHO OTHOIIICHUE K
JJE€MEHTa Ha 07.09 JI.W. Menpeneesa. <
i .. Menneneena. y4aiumcs, 1 TOro, 4To eIé YYEHUIO
OCHOBAaHMH €TI0 JIeMOHCTpALA: MOZIEIH aTOMOB Ionyuam 603modicHocmb HEM3BECTHO
IOJIOKCHUS B aMeMENTOR 1-3 —T0 MepHozIoB Hayuumuca: onuchiBaTh U3ydeHHble | Ilo3HaBaTe/bHBIE:CaMOCTOSTEIBHO
[Tepuoamaeckoit O0OBEKTHI KaK CHCTEMBI, IPUMEHSSA BBIZICIAIOT U POPMYIUPYIOT
CHCTEME JIOTUKY CUCTEMHOTI'O aHaJln3a MI03HABATEJIbHYIO LENb
U KomMyHuKaTHBHBIE: QOPMYIHPYIOT
Co cOOCTBEHHOE MHEHHUE W MO3UIIHIO,
Menneneesa 3a71a10T BOIPOCKI, CTOST IIOHATHBIC [T
napTHepa MOHITHS
2. | CBoticTBa 8.09/ XuMHUECKHe CBOWCTBA OKCHUJIOB, Hayuamcs: na3piBaTh 001IHEe PeryasiTuBHBIE: CTaBAT YUCOHYIO IIposBastoT
OKCHJIOB, KHCJIOT, OCHOBAHHH , KHCIIOT, COJICH B CBETE XUMHUUYECKHUE CBOMCTBA KUCIIOTHBIX, 3a71a4y, ONpPENEISIOT YCTOMYMBBIN
OCHOBAHMIL 1 TEOPHUH SJICKTPOIMTHICCKOU OCHOBHBIX OKCHUJIOB, KACIIOT, MOCJIE/IOBATENILHOCTD IIPOMEKYTOUYHBIX | y4eOHO —
. JUCCOLMALINY U OKUCIICHUA- OCHOBAHUM U COJIEH ¢ MO3UIIUU Lesel ¢ yueToM KOHKPETHOTO MO3HABaTEIbHbBI
COJIEU B CBETC BOCTaHOBJICHHA TD/I; npUBOAUTE IIPUMEPHI pe3yJbTaTa, COCTABIAIOT IJAH U il uHTEpEC K
TEOpHUH peakuui, NOATBEP>KAAOIINX JITOPUTM JAEUCTBUN HOBBIM
ANEKTPOJIUTHIECK XUMHUYECKHE CBOMCTBA: OKCHUJIOB, Ilo3naBaTenbHbIE: criocobam
0if IUCCONUAIMH KHCJIOT, OCHOBAaHUH, COJIEi; CaMOCTOSITENIBHO BBIIEISIIOT peuenus 3aaa4y
M OKVCIICHIS OTIPEIEIIATH BEIIECTBO — OKHUCIHUTENb | (hOPMYIHPYIOT IIO3HABATEIBHYIO IIETIb,
1 BELIECTBO —BOCCTAHOBUTEIIb B HCTIONB3Ys OOIIHE IPUEMBI PEIICHHS
BOCCTAaHOBJICHUA OBP; 3amay
Tonyuam eo3mooicnocmy KoMMmyHUKaTUBHBIE!
Hay4umucs: IPOrHO3UPOBATH Kontpois u orneHka neiictBuit
CIIOCOOHOCTD BEIECTBA MPOSIBIISTH mapTHepa
OKHCIHTEIbHbIC WIH
BOCCTAHOBHTEJIbHBIE CBOHCTBA C
Y4Y€TOM CTENEeHeN OKUCIECHUS
2JIEMEHTOB, BXOSILUX B €r0 COCTaB
3. AM(i)OTepHI)Ie 12.09/ [TonsiTHe 0 MEPeXOAHBIX 3JIEMEHTaX. Hayuamcsa: xapakrepu3oBartb PerynsituBHbIe: IIposBisitoT
OKCHJIBI U AmdporepHocTs. I'eneTnyeckuii pa XHUMHYECKHE CBOUCTBA aM(OTEpHBIX | [IpHHUMAIOT U COXPAHSIOT Y4SOHYIO JoOpoxKenaTenb
NEePEXOHOr03JICMCHTA. OKCHAOB U TUAPOKCHOB, 3a7a4y, YYUTBIBAIOT BbIJICJICHHBIC HOCTB,0T3bIBUUB
THIPOKCHIBI 14.09 Ja6.omerr: 111 ”
-OnbIT: 1.110y9CHHUE TUAPOKCUIA HCIIOIB30BaTh IIPHU XapaKTEPUCTUKE | YUUTEIEM OPUEHTUPEI IEUCTBUS B OCTb, KaK
HMHKA 1 NCCIICOBAHUE €TO CBOMCTB BEIIECTB MOHATHE «aM(OTEPHOCTE», | HOBOM y4eOHOM MaTepHaie B MOHUMAaHHe
TIPOBOJUTH OTIBITHI, COTPYAHUYECTBE C yUUTEIIEM YyBCTB

TIOATBCPKAAIOINE XUMUYICCKHUC

Ilo3naBarejbHbBIE:

JIPYTUXJIIOAeH 1




CBOICTBa aM(DOTEPHBIX OKCHUIOB U CraBst 1 GOpMyIHPYIOT IPOOIEMY coTiepeXMBaHME
THIPOKCUIOB; YPOKa, CaMOCTOSITENILHO CO3JaI0T UM
Tonyuam eosmodcnocms ANTOPUTM AEATENBHOCTH MPH PEIIEHUH
HAay4umuvcs: 0CO3HABATh 3HAYEHHE po0IIeMbl
TEOPETUYECKUX 3HAHUHN JUIs KoMMyHuKATHBHBIC!
MIPAKTUYECKOH 1eSTeTbHOCTH IIposiBNAIOT aKTUBHOCTH BO
4yeoBeKa B3aUMOJICHICTBUU JITIsI pEeLLICHUS
MO3HABATEJIBHBIX U
KOMMYHHUKAaTHBHBIX 3a/1a4(33aJal0T
BOIPOCHI, (POPMYJIUPYIOT CBOU
3aTpyAHEHUs], IPEUIaraloT IOMOIb B
COTPYJHHIECTBE)
[Tepuonnyeckuii 15.09 Crpyxrypa IICXD .. Menneneesa. Hayuamcs: onuceIBaTh U PeryasiruBnbIe: Onpenenstor
3aKOH U Crpoenne atoma. PU3HIECKUM CMBICIT XapaKTepU30BaTh TAOIHUHYIO [InanupytoT cBOU AeCTBUS B CBOIO JTUYHYIO
I TIOPAZIKOBOTO HOMEPA, HOMEpa nepuoaa, | gopmy [ICXD [1.11. Menzneneesa; COOTBETCTBUU C IIOCTaBICHHON MO3ULUIO,
CproAnHccKas HOMEpa I'PYyIIIEl XHMHIECKOT0 5JIEMCHTA | nejaTh YMO3aKIOUYEHHS O XapakTepe | 3afaueid U yCIOBUSIMHU €€ peaau3aluu aZICKBaTHYIO
CuCTEMa B [ICX3 1.1 MCH}ICJ‘IGCB&. [Tpranmst HU3MEHEHHSI CBOMCTB XUMHYIECKUX nuddepeHnnpo
. N. MSMCHCHHS CBOUCTE XUMHUUICCKIX 3JIEMEHTOB ¢ yBenuueHueM 3apsaaos | [lo3HaBaTeLHbIE: CTABIT BAHHYIO
MeHeneesa B ijéenézﬂg)(aﬂnrnx clsale))?nrlj;l:;z; ATOMHBIX sL1EP. 1 (GOPMYJIUPYIOT LETH U TPOOIEMBI CaMOOLIEHKY
CBETE YYCHHUS O norz)[rpfln ax IP[}éHXa I,[I/I Merizeneesa, Tlonyuam 603MoNCHOCTIb YPOKa; 0CO3HAHHO H NPOU3BONLHO CBOI/IX6 yCIIEXOB
CTPOCHHH aTOMa JeMoHCTpamusi: pa3IuvHbie GOpPMBI HAY4UMbCs. NPUMEHATH 3HAHUS O CTPOAT B YCTHOI W IMCHMEHHOM opue | B yuede
TaOJIHI] TePHOTAIECKOH CHCTEMBI. 3aKOHOMEPHOCTAX MEePUOANIECKOM ]
Jlad.onbIT: 2.MojenupoBaHue CHUCTEMBI XUMHUYECKUX DJICMECHTOB KommyHHKaTHBHbIE: .
noctpoenus Ileproaudeckoif cucteMsl | /I OOBSCHEHUSI U MIPEIBUICHUS Branenne MOHOJIOTHHICCKOM 1
J.N. MenneneeBa CBOMCTB KOHKPETHBIX BEIIECTB JIMAIIOTHIECKOH PopMaMH petn
Xumuueckas 19.09/ XuMHyeckas opraHu3anus >KMBOU U Hayuamcsa: xapakrepu3oBartb PeryasTuBHbIe: paboTaTh 10 IDIaHY, dopMupoBaHue
OpraHM3aIHs HEKMBOU MPHUPOIBI. XI/IMI/II{eCIfnﬁ XMUMHYECKHH COCTAB KUBOU KIETKH; | HCTONb3Ys CIICLHAIbHO NnofoOpaHHbIe | OTBETCTBEHHOTO
. 21.09 COCTaB si/Ipa, MAHTUU U 36MHOU KOPBL. | COCTaB s7jpa, MAHTHU 3€MHOMN KOPBI; | CpeACTBa. Y MEHHE OLICHHTb CTETCHb OTHOIIEHHUS K
KHBOH I{ XUMUUECKUE 2JEMEHTHI B KIETKaX Tonyuam eosmodicnocms ycIexa WM Heycrexa CBoer YUEHHIO
HCKHUBOU JKHBBIX OpraHu3MoB. Makpo- u Hayyumvcs. OOBSICHATD MUP C TOUKH | JIESTEIBHOCTH
MMPpUPOAbL MUKPOJJIEMEHTBHL. 3pEHUs XUMHHU Ilo3naBaTenbHbIe: AHATU3UPOBATH,
Jdemoncrpanusa:Mozens CTpoeHUs CpPaBHUBATh U 0000IIATh U3YYEHHBIE
3€MHOTO I1apa B TONEePEYHOM noHATHs. CTPOUTH JOTHYIECKOe
paspese paccyxJeHune, BKIIoYast yCTaHOBIICHHE
MPUYIMHHO — CJIEICTBEHHBIX CBSI3€H.
[IpencTensaTs nHGOPMALHIO B BUE
pHUCYHKa
KomMmyHHKaTHBHBIC!
OTtcTauBaTh CBOIO TOUKY 3pEHUS,
HMPUBOJAUTH APTyMEHTHI, IOATBEPKAAS
uX (aKTamu
Knaccudukanus 22.09 O0o00mIeHne cBeIeHU 0 XUMUYeCKUX | Hayuamcs: ycTaHABIUBATH PeryasTuBHbIe: Onpenenstor
XUMHYECKHIX peakuusx. Knaccudukanms MIPUHAAJIE)KHOCTh XUMHUYECKON BeiaBUraoT Bepcuu pemeHus BHYTPEHHIOIO
XMUMHWYECKHUX PEaKIMH M0 PA3IUYHBIM | PEakIMH K ONPeeIEHHOMY THITY IO | TIPOOJIEMBI, 0CO3HABATH KOHEYHBIH MIO3HIINIO

peakumii no




pa3InYHBIM OCHOBaHHMSM: OJHOMY M3 KITacCH()MKAIIMOHHBIX pe3ynbTar o0y4Jaromuxcs
OCHOBAHUSIM COCTaBY M YHCITY PEarHpyIOMuX 1 MIPU3HAKOB: 1) MO YUCIy ¥ COCTaBY Ha ypOBHE
00pasyronmxcs BEIECTB, TEMIIOBOMY | MCXOAHBIX BEIIECTB M MPOTYKTOB IMo3HaBarenbHbIE: MOJIOKUTETBHOT
¢ dexTy, peaxmyu (peakIiy COSIMHEHUS, Bribuparot ocHOBaHUS M KPUTEPHH AJIS | O OTHOIICHHUS K
HAalpaBJICHUIO, U3MEHEHHIO CTENIEHEH | pa3ioKeHusl, 3aMelieHns 1 00OMeHa); | Kiaccudukauu 00pa3oBaTeIbHO
OKHCIJICHUS 2JIEMEHTOB, 00pa3yOINX 2) 1O BBIACTICHHIO HIIH [TpeoOpa3oBeiBaTh HH(YOPMALIUIO U3 My IpoIeccy,
pearupyloue BemecTsa, hase, MIOTJIOIEHHIO TEIUIOTHI (PeaKkuu OJTHOTO BU/Ia B IPYrOM U BEIOUPATH U1l | IOHUMAIOT
HCIIONIb30BaHHIO KaTaJIH3aTOPA. 9K30TepMHUUECKHUE U cebs ynoOHyto popmy pukcanun HEo0X0UMOCTb
JIa6. onbITHI: SHJIOTEPMHUYECKHUE); Npe/ICTaBICHUS HHPOPMAIUU YUCHHS
3. 3aMelneHne Keae3oM Meu B 3) Mo U3MEHEHHUIO CTEIeHeH
pactBope cynbdara meau (II) OKHCJICHHSI XUMUYECKUX AIeMEHTOB | KoMMyHHUKATHBHBIE:
(peaxkuuy OKHCINTEIHHO- OTcranBaTh CBOIO TOUKY 3PEHUS,
BOCCTaHOBUTEIBHBIE); MPUBOINTH aPTYMEHTHI, TOATBEPIKAAS
4) o oOpaTUMOCTH IpoLecca nx ¢axramu. Paznugats B ycTHOI peun
(peaxkuuu oOpaTUMBIEC 1 MHEHHE, 10Ka3aTeIbCTBA, THIIOTE3HI,
HEOOpaTHMEIC); TEOPHUH
Tonyuam 603M02CHOCMb HAYUULCA:
COCTaBJIITh MOJIEKYJIIPHbIE U
TIOJIHbIC MOHHBIC YPABHCHUS 110
COKpaliCHHBIM HOHHBIM
YPaBHEHUSIM.
7. | Tlousitue o 26.09/ IlonATHE O CKOPOCTH XUMHUYECKOU Hayuamcs: Ha3piBaTh (HakTOPEI, PeryasituBHbIC: IIposBastoT
CKOPOCTH peaknun. DakTopsl, BIMSIONINE HA BIMSIONIHE Ha CKOPOCTH CaMOoCTOsITeIbHO 00HApYKUBAIOT U YCTOWYHBBIN
XMMHYECKOi 28.09 CKOPOCTb XUMHYECKUX PEaKIHii. XMMHUUYECKOI peakiiy 1 0OBICHITH bopMynHpYIOT IIpodIeMy. yueOHO —
JeMoHcTpanuu: UX BJINSTHHE HA CKOPOCTh TIO3HABATENbHBI
peaxknuu 3aBHCHMOCTH CKOPOCTH XMMHUUYECKOH peakiy; Ha3bIBaTh IMo3HnaBarenbHbIE: 1 MHTEpEC K

XAMHYIECKOH PEaKIiy OT IPUPOIBI
pearupyromux BemecTs.
3aBUCHUMOCTH CKOPOCTH XUMUYECKOM
PeaKIyu OT KOHIICHTPAI[HH
pearupyroIux BeIecTs.
3aBUCUMOCTh CKOPOCTH XUMHUYECKO
PEaKIyu OT IUIOIIAIH
COMPHUKOCHOBEHUS PEarupyroImx
BEIIECTB («KHITSAIIUHN CIIOH»).
3aBHCUMOCTh CKOPOCTH XHMUYECKOM
peaxIuu ot

TeMIepaTyphbl pearupyromux
BEILIECTB.

JIa6. OnbITHI:

4. 3aBHCUMOCTBH CKOPOCTH
XUMUYECKOW PEaKIMu OT

MIPUPOIBI PEATUPYIOIINX BEIIECTB HA
MIPUMEPE B3aUMOICHCTBUU KUCIIOT C
MeTa/uIaMu. 5. 3aBUCUMOCTD

(baKTOpLI, BJIMAOIINE HA CMCIICHUEC
XUMHUYECKOI'0 paBHOBCCHUS.

THonyuam eosmoancnocmo
Hay4umucs: IPOrHO3UPOBATH
pe3yJbTaThl BO3AEHCTBUS
pa3nuuHbIX (aKTOPOB HAa U3MEHEHHE
CKOPOCTH XUMUYECKON PEaKIUH;
MIPOTHO3UPOBATH PE3YJIBTATHI
BO3/ICHCTBUS Pa3IMYHBIX (PAKTOPOB
Ha CMEILECHUE XUMHYECKOTO
paBHOBeCUSA

BBISBILTIOT IPUYUHBL ¥ CICICTBHS
siBiieHud. CTPOST JIOTUYECKHE
paccyXaeHHusl, yCTaHABIIUBAIOT
MIPUYHUHHO — CJICJICTBEHHBIE CBS3H

KoMMyHHUKATHBHbBIE:

YYuTHIBaIOT pa3Hbie MHEHUS U
CTPEeMSITCS K KOOPAWHAIIMH Pa3THUHbIX
MO3HIUN B COTPYTHIYECCTBE,
(bopMyYIHPYIOT COOCTBEHHOE MHEHUE U
MO3ULIHIO

HOBBIM OOIIINM
criocobam
pelIeHus 3a1a4




CKOPOCTH XUMHIECKOH PEakIuu OT
KOHLICHTPALNH Pearupyomunx
BEIIECTB HA IIPHMeEpe
B3aMMOJIEHCTBHS LIUHKA C COJSTHOM
KHCJIOTOW pa3nu4HON KOHIIEHTpaIUH.
6. 3aBUCHUMOCTb CKOPOCTHU
XMMHUYECKOH peaky OT IUIOIaIN
COIIPUKOCHOBEHHUS peariupyromunx
BEILIECTB.

7.MopenupoBaHue «KHUISIIETO CIIOS».
8. 3aBHCHUMOCTH CKOpOCTH
XUMHUYECKON peaKkLUU OT
TEMIIEpaTyphl PEarupyOLINX BEIIECTB
Ha IIPUMEpe B3aUMOJIEHCTBUS OKCHIA
menu( 1) ¢ pactBopom cepHoit
KHCJIOTHI PA3IMIHON TeMIepaTyphl

8. KOaTaJII/IBaTOpLI 29.09 Karanuzatops! u karanus. Hayuamcsa: uctionp3oBath npu PeryasituBHbIC: YcBoeHue
WHruburopsl. AHTHOKCUJAHTBI. XapaKTepUCTHUKE MpeBpaleHUH VY4YUTHIBAIOT NPaBWIIO B IUIAHUPOBAHUU | MPABUI
JemMoHcTpanuu: BEIIECTB MOHATHS «KaTaJIu3aTopy, M KOHTpOJIE Crloco0a perieH s, UHUBUYaJIBHO
I'oMOreHHbI U reTepOreHHbIN «UHTHOUTOP», «AHTUOKCHUIAHTHD», OCYLIECTBJIAIOT MOIIArOBbIA KOHTPOJIb | IO U
Katanu3bl. DepMeHTaTUBHBII MIPOBOJIUTH HECIIOKHBIE XUMHUECKUE 6e3omacHoro
kaTtanu3. lHrubupoBanue. OTIBITHI M HAOJTIOACHUS 32 Ilo3naBaTenbHbIE: MOBEJCHHUS
Jla0.onbIThI: HM3MEHEHHSMU CBOMCTB CBOMCTB CaMOCTOSITENIBHO CO3Jat0T AJITOPUTM BUC,
9. PaznoxeHnue BEIIECTB B MPOIIECCE MPEBPAIIECHUH, | AEATEIbHOCTHT IPH PEIICHUHN MPOOIEM | YTOXKaroIINX
HMEPOKCHIAa BOJOPOA € TOMOLIBIO cobmonats npaswina Th n OT. Pa3NUYHOTO XapakTepa JKU3HU U
okcuaa mapranna (IV) u karanassl. Tonyuam eosmodicnocms KomMmyHuKaTHBHBIE: 3I0pPOBBIO
10. O6HapyxeHHe KaTala3kl B Hayuumuvcs: TPAMOTHO 00pamaThes JloroBapuBaroTcsi 0 COBMECTHOM moaei
HEKOTOPBIX MHUIIEBHIX IPOAYKTAX. C BEI[ECTBaMH B ITOBCETHEBHOM JIESITETTBHOCTH, TIPUXOAT K 00IIeMy
11. IarubupoBanne B3aUMOACHCTBUS | JKU3HU PELICHUIO, B TOM YHUCIIE U
KHCJIOT C METaJUIAMH YPOTPOITHHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O600mEeHue u 03.10/ Hayuamcs: 06001maTh 3HaHUS U PeryasiTuBHbIE:
CHCTEMATH3AIIHUS MpeJICTaBIATE HX CXEM, TabIuII, BHUOC}IT HEO0OX0IMMbIe KOPPEKTHBHI B
SHAHYH IO TeMe 05.10 Hpe3eHTaui JieficTBHE TIOCIIE €TO 3aBEePIICHHS Ha
OCHOBE €r0 H yueTa XapakTepa
«BBenenuey CETaHHBIX OIMIMOOK
Ilo3naBartenbHbIe:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHOW U MHCHMEHHOH popme
KomMmykaTHBHBIE: KOHTPOIHPYIOT
JieiicTBUs TapTHEpA
10. KonTpoubHas 06.10 KoHTponb npeaMeTHbIX U Hayuamcs: NpuMeHATh NOJNy4YeHHble | PeryasiTuBHbIC: OCYLIECTBIISIOT Bripaxarot
paGoraNel MeTanpeIMEeTHBIX y4eOHBIX IefcTBHU | 3HaHMA M COPMHUPOBAHHBIC YMEHUS | TOIIATOBBIM ¥ WTOTOBBIM KOHTPOJb IO | aJIeKBaTHOE
1o reMe «BBenenue. JUTS peIIeHns y9eOHbBIX 3a1ad pe3ynbTary IIOHUMaHUE
110 TeMC OO0m1ast XxapaKTepUCTHKA XUMHUECKUX Ilo3HaBaTebHbBIE: MIPUYWH yCIiexa




«BBenenue» 2JIEMEHTOB M XUMUYECKHUX PEAKITHHA. CTPOSIT pEYEBOE BHICKA3bIBAHUE B U HEeycIexa
[Teproaudeckuii 3aK0H U YCTHOW ¥ TIMICBMEHHOH (opMe yaeOHOM
[epronnaeckas KomMyKkaTuBHBIE: yIUTHIBAIOT JIeATSITBHOCTH
CHCTEMa XUMHUYECKHX DJIEMEHTOB pa3HbIe MHEHUS U CTPEMSATHCS K
A. 1. Menneneesa» KOOpJAUHALMY Pa3IUYHBIX IIO3ULUN B
COTPKYAHHUYECTBE
Tema 1. Metamiabi(184.)
11. | ITomoxeHue 10.10/ ITonoxxeHne MeTanaoB B Hayuamcsa: xapakrepu3oBaTh PerynsaTuBHbie: OnpenenstoT
3JIEMEHTORB- [lepuoguueckoi cucreme METaJlIBI 10 UX MOJIOKEHUIO B [IpuHUMAIOT U COXPAHSIOT YYCOHYIO CBOIO JINYHYIO
12.10 XUMHUYECKUX 3JIEMEHTOB I[ICX3 .. Menneneena, 3a/1a4y, INIAaHUPYIOT CBOU JEHCTBUS B MO3UIHUIO,
MCTaJlIOB B . ) . 1. MenneneeBa. Mertammnueckas OTHCHIBATh CTPOCHHE COOTBETCTBUU C MOCTABJICHHOM 3aauell 1 | aJeKBaTHYIO
Ilepnoanyeckoit KPUCTAJUINYECKas PELIETKA U (u3HYeCKHE CBOMCTBA METAILIOB, | YCIOBHMSAMH €€ PEaln3alyu nuddepeHupo
CUCTEME METAJTHYECKass XUMUYECKAS CBA3b. OOBSICHATH 3aBUCUMOCTh CBONCTB | Ilo3HaBaTeJbLHbIE: BaHHYIO
. . Ob6uue huzndeckre CBOUCTBA METaJJIOB OT MX MOJIOKEHUS Hcnonb3ytoT 3HaKOBO — CHMBOJIMYECKHE CaMOOIIEHKY
MeHieneesa u METAJIJIOB. TICX5 .. Menneneesa; cpencraa CBOMX YCIIEXOB
6 CriaBel, UX CBOMCTBA M 3HAUCHUE. Tlonyuam eo3moorcnocmo KommykaTuBHbIe: B yuebe
OCOOCHHOCTH JeMoHcTpanuu: Hay4umucs: IPpOTHO3UPOBATh ApPTryMEHTHPYIOT CBOIO MTO3UIHIO U
CTpOCHUA UX OO6pas1bl CILIABOB CBOMCTBA HEM3yYEHHBIX KOOPJMHHUPYIOT €€ C TIO3UINH TTAPTHEPOB B
aTOMOB. AJIEMEHTOB M UX COCIUHCHUH Ha | COTPYAHUYECTBE
dusnueckue OCHOBE 3HAHHUI O
CBOMCTBA MIePUOUIECKOM 3aKOHE.
MCTaJJIOB.
CnnaBbl
12. | XuMHuuyeckue 13.10 XUMUYECKUE CBOMCTBA METAJIOB KaK | Hayuamcs: onuceiBaTh CBOICTBA | PeryJjsiTuBHbIE: Dopmupyror
CBOMCTBA BOCCTAHOBHTEIICH, a TAKKE B CBETE X | BEIIECTB Ha OCHOBE HaOmoneHnit | [locraHOBKa yueOHOM 3aaqu Ha OCHOBE YMEHUS
MTOJIOKCHHUS B ICKTPOXUMHYECKOM 3a UX MpEBpaICHUSIMH, COOTHECEHHSI TOTO, YTO U3BECTHO U HCITI0JIb30BaTh
MeTaJl1oB PAAY HaNPSOKEHUH METaJLIOB. JEMOHCTPHPYEMBIMH YIHUTEIEM, | YCBOCHO , M TOTO, YTO €IIe HEM3BECTHO 3HaHUS B OBITY
Jemoncrpauuu: B3anmozeiicteue HCCIIEIOBATh CBOMCTBA BEIIECTB I[lo3naBarte/ibHBIE:
METaJJIOB ¢ HEMETaJJIaMH. B XOJI€ BBITTOJTHCHHUS BriaBrkeHHe THITOTE3, MX 000CHOBaHHUE,
JIa6. onbIThI: 12.B3anMopeiicTBue ma00paTOPHOTO OTBITA, AETaTh JI0Ka3aTeIbCTBO
PacTBOPOB KUCIIOT U COJIEH C BBIBOJIbI O 3aKOHOMEPHOCTSX
MeTaiaMu CBOWCTB METAJJIOB B iepuofax 1 | KoMMykaTuBHbIE:
rpymnmnax. Y4aBCcTBYIOT B KOJUIEKTHBHOM
Tonyyam 6o3modicHocms 00cyXIeHnn nmpooiieM, TIPOSIBIISIOT
HAYyYumucs: IPOTHOZUPOBATH aKTUBHOCTh BO B3aWMOJCWCTBHU TSI
XUMHUYECKHUE CBONCTBA penieHus KOMMYHHKaTUBHBIX u
HEU3YUYEHHBIX JIEMEHTOB U UX MMO3HABATENBHBIX 33/1a4
COEMHEHUH Ha OCHOBE 3HAHUU O
MEPUOJUYECKOM 3aKOHE.
13. | MeTayuibl B 17.10/ Mertamtet B ipupoze. Oomiue Hayuamcsa: cocTaBisith PerynsituBHble: T'opaocts 3a
npupoze. O61me CIocoOBI UX MOTYYCHHUS. YpaBHEHHUS peakuuyl , JeKaluux B | YUUTHIBAIOT NPABUJIO B IUIAHUPOBAHUU U pOCcHiicKyI0
Jla0. onbITHI: OCHOBE IOJIyYEHUS] METAILIOB. KOHTpOJIE criocoda IeiCcTBHS HayKy
CIIOCOOBI MX 19.10




ITOJIy4YCHUS 13. O3HakomIteHHe ¢ pynamu xene3a | Ilonyuam 603modxcHocmb Ilo3HaBaTe/ibHBIE:
14. OkpammBanue TUTAMEHHU COJISTMU HAY4YUmMbCs: TPUBOJIUTH Hcrmonb3ytoT moucK HeoOX0AuMOMH
IEJI0YHBIX METAJIJIOB NIpUMEPHI YPaBHEHUN PEaKLUil, WHPOPMALINH [ BEITIOHEHHS YIeOHBIX
JIe)KAIUX B OCHOBE 3aJJaHUl C NCTIOJIH30BaHUEM YICOHOI
MIPOMBIIIICHHBIX CIIOCO00B JUTEPaTypHhI
MOJIy4Y€HHUs YYT'yHa U CTaJu. KommykaTuBHbI€!
YYUTBHIBIOT pa3Hble MHEHHS U CTPEMSITHCS
K KOOpJIMHAIMH PA3IUYHbIX TO3UIIHI B
COTPYIHUYECTBE
14. | Peniegue 20.10 Pacuernble 3a1auu 10 ypaBHEHHUSAM Hayuamcsa: pemaTb pacueTHbIE PeryasituBHbIC: OsnajsieHue
PACYETHBIX 33134 XUMHUUYECKHUX PeaKIii, MPOTEKAOMUX | 3a7auu Mo YPaBHEHHAM OuveHI/IBaroT NPaBAILHOCTD BBITOMHEHHS HaBbIKAMH JUIA
C y4aCTHEM METAJUIOB U UX XUMHUYECKUX pPEaKLUMH, JIEHCTBUS Ha YPOBHE aJlcKBaTHOM NPaKTU4YECKOU
C MOHATHEM COETUHEHU N MPOTEKAIOIHUX C YUaCTUEM PETPOCIEKMBHON OLIEHKU JIeATEeIbHOCTH
Maccoeas 0o METAJJIOB ¥ UX COCIHHCHHH. IMo3HaBaTeNbHbIE:
8b1X00a Honyyam eosmodcHocme Bri6uparor Hanbonee s dexkruBHbIC
npooykma Hay4umucs’ pelaTh crocoOBI penIeHus 3a1a4, KOHTPOIHPYIOT
OJIMMITHA/THBIC 3a/1a4H. U OLIEHUBAIOT MIPOLIECCUU PE3YIIbTAT
JIeATENbHOCTH
KommykaTuBHbIE!
KoHTpoaupyroT nelcTBHs apTHepa
15. | IlogsaTue o 03.11/ Koppo3ust MeTamioB u Crioco0bI Hayuamcs: uctionp3oBath npu PeryasituBHbIC: Ymenue
KOPPO3UH 00pBOBI ¢ Hel XapaKTepI/IcuTHKe METAJIOB U UX PaznmuaroT crioco0 U pe3ynbpTar AeHCTBUS | MHTETPUPOBATh
COeIMHEHMI MOHATHS «Koppo3usi | Ilo3HaBaTebHbBIE: MOJTyYeHHBIE
METAILJIOB 02.11
METAIIJIOBY, «XUMHUYECKas Brnanerot o0 mpueMoM penieHus 3HAHUS B
KOPPO3HUsD», 3a1a4 MPaKTUYECKUX
«QIEKTPOXUMHYECKAs KommykaTuBHbI€: YCIIOBUSIX
KOPPO3HsD», HAXOAUTH CITOCOOBI JloroBapuBaroTCsi 0 COBMECTHOM
3aIIUTH METAIUIOB OT KOPPO3UH. | ACATEIBHOCTM, MPUXOAT K 00meMy
Tonyuam eo3moorcnocmo pELIeHHIO
HAyuumovcs : TPUMEHSITh 3HAHUS
0 KOPPO3HH B KHU3HU.
16. [llenounsie 07.11/ O061as XapakTePUCTHKA MISTOYHBIX Hayuamvca: nasatb PeryasituBHbIe: PazButue
MeTaJlIbL: 00mas MeTaJI0B. MeTalbl B IPUPOJE. XapaKTEPUCTHUKY LIETOYHBIM [InanupytoT cBOU JEUCTBUS B CBSI3U C OCO3HAHHOTO,
Ob61ue crioco0bl UX MOTYUICHUS. MeTaJIJIaM 110 UX MOJDKEHHIO B MTOCTABJIEHHOW 3a/1a4yeil U yCIOBUSIMU €€ YBaXHUTEITHHOTO
XapaKTEePUCTHKA 03.11 C
TpPOEHHE aTOMOB. [ICXD A.M.Menzeneesa, pemeHus "
[lenouHbIe METAIITBI — MPOCTHIE HCCIIEeIOBATh CBONCTBA Ilo3HaBaTeabHBIE: JoOpoXKenaTeb
BEIlleCTBa IIEJI0YHBIX METAJIJIOB — KaK CraBsat u GOpMYIHPYIOT LETH U HOTO
MPOCTHIX BEIIECTB. MpoOJIEMBI YpOKa OTHOILICHHUS K
Tlonyuam eo3moorcnocmo KommykaTtuBHblIe: JIpyromy
Hay4umucs: rpaMOTHO AJIeKBaTHO UCHOJIb3YIOT pEUYEBBIC yenoBeky. Ero
o0pamarTecs ¢ BEMIeCTBAMH B cpenctBa s 3Q(HEKTUBHOTO PEIICHUS MHEHHIO,
HOBCCHHCBHOﬁ JKH3HU. KOMMYHUKATHUBHBIX 3a1a4 CHOCOGHOCTI/I
BECTH JIHAJIOT C
IpYTrUMHA

JIIOAbMU




17. | Coenunenus 10.11/ Baxueimme coeTMHEHUS MET0IHBIX Hayuamcs: xapaktepn3oBath PeryasituBHbIe:
IEI0YHBIX METaJUIOB — OKCHIBL, TUAPOKCHIB M | (U3HUYECKUE U XUMHUYECCKIE YuuThIBalOT IPABWIIO B INIAHUPOBAHUU U
09.11 COIH (XIIOPHIBI, KapOOHATHI, CBOWCTBA OKCHUIOB H KOHTpOJIE crioco0a penreHus
MCTAILIoB ' cynb(aThl, HUTPATH), UX CBOWCTBA U THIPOKCUIOB IENTOYHBIX Ilo3naBaTenbHbIE:
IIPUMEHEHNE B HAPOJHOM XO3sicTBE. | METaJIJIOB, COCTABIIATh Hcnonb3yroT MoUcK He0OX0IMMOH
Kanuitaeie ynoOpeHwus. XMMHYECKHE ypaBHEHUH, WH(POPMALIUY JUTS BBITIOTHECHUS YICOHBIX
JemMoHcTpanuu: XapaKTepu3yoIlue cBOHCcTBa 3aJJaHMii C HCIOJIb30BaHUEM Y4eOHOIT
OOpa3wpl MWENOYHBIX U LIEJIOYHBIX METAJIOB, pelIaTh JUTPATYPHI
LIeJI0YHO3EMEJIBHBIX METaJIIOB. «UETIOUKUY MPEeBPALICHH. KommykaTuBHbIE!
B3aumMopelicTBre HaTpusl, TUTHUSA C THonyuam eozmodcnocms VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSTCA
BoAOM. B3aumopeiicTBue HaTpus ¢ HAy4umucs: COCTaBISTDH K KOOpJIMHAIMK Pa3INYHbIX NO3ULUI B
KHCJIOPOIOM «LETIOYKN» MPEBPALIEHUM. COTPYIHUYECTBE
18. | lllemouno3emenb 14.11/ OO0m1ast XxapaKTepUCTHKA IIEMEHTOB Hayuamuca: naBatb PeryasTuBHbIe: PazBurtue
HEIE METAJLIbL: r1aBHOM noArpynmnsl 11 rpynmnsl. XapaKTEPUCTUKY [InanupytoT cBOU AEMCTBUS B CBSI3U C OCO3HAHHOTO,
CtpoeHue aTOMOB. LIEJIOYHO3EMETIBHBIM METalIaM [IOCTABJICHHOM 3a/la4yeil U yCIOBUSIMU €€ YBaXXUTEIBHOTO
oOmmas 10.11
L{enoyHo3emMenbHbIE 1o ux nomxenuto B [ICXD pelieHus u
XapaKTCpUCTHKA MeTaJlIbl — MPOCThIE BELIECTBA. J.U.Menneneesa, Io3naBaTebHbIE: I0OpOXKeNaTeNh
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBsAT U GOpMYIHPYIOT LETH U HOTO
HCCIIeI0BaTh CBOMCTBA poOJIeMbI ypoka OTHOILIEHUS K
LIEJIOYHBIX METAJUIOB — KaK KommykaTuBHbIE! JIpyromy
TIPOCTBIX BELIECTB. AJIEeKBaTHO UCTIOJIB3YIOT pEUEBBIC yesnoBeky. Ero
Tonyuam eosmodrcnocms cpeacTBa At 3PPEKTUBHOTO PEIICHHs MHEHHUIO,
Hay4umucs: TpaMOTHO KOMMYHHKATHUBHBIX 3a7a4 CIOCOOHOCTH
oOpamarbcs ¢ BemecTBaMH B BECTHU AMAJIOT C
MOBCEHEBHOM KM3HHU JIpYrUMHU
19. | Coenuuenus 17.11/ Baxneiimme coeqnHeHUS Hayuamcsa: xapakrepu3oBaTh PerynsituBHble: JIIOIBMU
IEJTOYHO3EMENbH LIEJIOYHO3EMENbHBIX ¢u3nvecKre 1 XUMUIECKHE YYUTHIBAIOT NPaBUIO B IJIAHUPOBAHUU U
METaJJIOB — OKCHJIbL, TUIPOKCUJIBI U | CBOWCTBA OKCHJIOB U KOHTpOJIE crioco0a penreHus
BIX METAJIIOB 16.11
COIH (XJIOPHIBI, KapOOHATEI, THIPOKCUIOB Ilo3naBaTenbHbIE:
HUTpAThI, Cynb(aTel, pocdarel), UX | IIETOYHOZEMEIbHBIX METAILIOB, Hcnonb3yroT MoucK He0OX0IMMOiA
CBOMCTBA M IPUMEHEHNE B HAPOJHOM | COCTaBIATH XMMUYECKHE MHGOPMALINH JUTS BBITIOJIHEHHS Y4€OHBIX
XO3AHCTBE. YpaBHEHHS, XapaKTePHU3YIOIIHe 3aJJaHUi C HCIIOJIb30BaHUEM Y4EeOHOIT
JemMoHcTpanuu: CBOWCTBA LIEJIOYHBIX METAJIIOB, JUTPATYPHI
B3anmMopeiicTBue Kanblus ¢ BOAOIL. pemaTh «IeMOYKN» KommykaTuBHbIE!
B3aumonelictBue maruus ¢ IIPEBPALCHUMN. YYUTHIBAIOT Pa3HbIE MHEHUS U CTPEMSTCS
KHUCIIOPOAOM. Tlonyuam eo3moorcnocmo K KOOpJIMHAIMK PA3IUYHbIX TO3UIHI B
Jla0. onbITHI: HAy4umucs: COCTaBISTDH COTPYAHUYECTBE
15. B3anmopaeicTBUe KajbIUs C «UETIOYKN MpeBpaLEeHUI
Bogoi. 16. [TonyueHue ruapokcuaa
KaJIbLMSl U UCCIIEIOBAHUE €0
CBOMCTB
20. | AJroMUHUN — 21.11/ Crtpoenue aToMa, GU3HIECKUE U Hayuamwcs: naBatb PeryasituBHbIe: dopmupyror
TIepEeXOIHBI XMUMHWYECKHE CBOWCTBA aTIOMHHUS KaK | XapaKTePUCTHKY AIFOMUHHS IO [Tmanupyrot cBOM ZIGﬁ(iTBI/IH c HHTEpEC K
IIPOCTOTO BENIeCTBA ero nopkeruto B IICXD MTOCTaBJICHHOH 3a/1a4ei U YCIIOBHSIMH €€ KOHKPETHOMY




3JIeMEHT. 17.11 J.M.Menneneera, pelieHus1, OIICHUBAIOT MPaBHUILHOCTh XUMHUYECKOMY
dusnueckue u XapaKTepU30BaTh COCTaB aTOMa, | BBIIIOJIHEHUS AEUCTBUS 3JIEMEHTY
xapakTepu3oBath ¢pusndeckre u | Ilo3HaBaTeJbHbIE:
XUMHUYCCKUEC >
= XUMHUYECKHE CBOMCTBA CaMOCTOSITETBHO BBIICISIIOT U
CBOHCTBA ATIOMMHUS, OOBACHATH (GOPMyYITHPYIOT TO3HABATELHYIO LEb,
AJITOMUHUAL. 3aBHCUMOCTH CBOICTB QJIFOMUHUS | HUCIIONB3YIOT OOIIUE MPUEMBI PCIICHHUS
[Tonyuenue u ot ero noJsoxenus B [ICXD 3aaa4
IpHMEHEHHE J.M.Mengeneesa, 06’I:HCHHTI) KommykaTusHbIe:
MIPUYUHBI XUMUUECKON JlomyckaroT BOBMOKHOCTh Pa3InUHbIX
AJIFOMUHUA
HWHEPTHOCTH aIFOMUHUSL. TOYEK 3PEHUs, B TOM YHCIIE HE
Tonyuam eo3moorcnocme COBITQIAIOIINX C UX cOOCTBEHHON. U
Hay4umucs: TpaMOTHO OPUEHTUPYIOTCS Ha MO3ULIMIO IAPTHEPA B
oOpamaTecs ¢ BEMecTBaMH B OOIIIEHNN U B3aUMOIEHCTBUH
MOBCEHEBHOM KM3HU

21. | CoenuneHus 24.11/ CoenuHeHUs alfOMUHUS — Hayuamcsa: xapakrepu3oBaTh PerynsatuBHbie: DopMUpyIOT

ATFOMUHHS — OKCHJ H THAPOKCHI, UX aM(pOTEpHBIN (1)H3fmecxne U XUMUYECKHE YUuTHIBaIOT MPABWIIO B INIAHUPOBAHUU U yMEHHUE
2311 xapakrtep. Baxuelimue conu CBOICTBa OKCHJA U THAPOKCUAA KOHTpOJIE crioco0a penreHus HUHTErpUpOBaTh

OKCHA 1 ) ATIOMUHHUSL. AITIOMUHUSI, COCTABIIATh Ilo3HaBaTeabHbIE: MOJTyYeHHBIE
T'HIPOKCHN, UX ITpUMeHEHNE ATIOMHHHS U €70 XHUMHYECKUE yPABHEHMS, Hcronb3yroT IOMCK HE0OXOAUMOM 3HaHHsA B
aM(l)OTepHBIﬁ COEIMHEHU. XapaKTepU3ylLle CBONCTBA nH(opManuK AJ1s BBIMOTHEHUS y4eOHBIX MIPKTHYCCKYIO
XapaxkTep. Jlad. onbITHI: ATIOMUHUYS, PEIIaTh «UEMOYKW» | 3aJlaHui C UCIIOJIb30BaHUEM y4eOHOM KU3HD

17.1lonyueHue NIPEBPALLECHUI. JIUTPATyphI

THIPOKCHIA ATFOMUHUS U Tlonyuam eo3moorcnocme KommykaTtuBHbIe:

HCCIIeI0BaHUE HAy4umucs: COCTaBISThH KonTponupyroT nefictBue naptHepa

€ro CBOMCTB. «UETIOYKNY MPEeBPALLEHUI

22. IpakTnyeckas 28.11/ OcyIecTBaeHUE IETOYKH Hayuamcs: obpamatbest ¢ PeryasituBHbIe: PazButue
paGora Nel XUMHUYECKHUX snabopaTopHbIM 000pymoBaHueM | OCYIIECTBIISIFOT MOMIATOBBI KOHTPOJIb 0 | KOMMYHHUKATHB
Ocynectaienue 24 11 TIpeBpaleHUHA Y HarpeBaTelbHBIMU PUOOPAMH | PE3YNIbTATy HOTO

B COOTBETCTBUU C MPaBUIAMHU KOMITOHEHTA B
[CMOYKH TeXHHUKH 0€30MacHOCTH, IMo3HaBaTeNbHbIE: OOIICHNH 1
XUMHUYECKUX OIMCHIBATH XUMHYCCKHHA Brnanerot o0ummM mpueMoM penieHus COTPYIHUYECTBE
MIPEeBPAICHUH SKCIIEPUMEHT C IOMOUIBIO SI3bIKa | 3a7au co

XUMUM, JEJaTh BBIBOJIBI 110 KommykaTuBHbI€: CBEPCTHUKAMHU U

pe3yibTaTaM 3KCIEPUMEHTA. YYUTBIBAIOT Pa3HbIE MHEHUS U CTPEMSITCS | YUUTEISIMU

Tlonyuam eo3moorcnocmo K KOOpJIMHAIMK PA3IUYHbIX TO3ULUH B

Hay4umvca: 0CO3HABATh COTPYIHUYECTBE

HEOOXOAUMOCTH COOJIIOICHHMS

mpaBuia b u OT mns coxpaneHust

3JI0POBbSI OKPYKAIOIIHX.

23. | Kemnezo — 01.12/ Pacnonoxxenue xenesa B [ICXD1.H. Hayuamwcs: naBatb PeryasituBHbIe: dopmupyror
3IEMEHT MenjeneeBa 1 CTPOEHHE €TI0 aToMa. XapaKTEPUCTHKY XKeJe3a 0 €T0 [InanupyroT cBOM AeCTBUA C HWHTEPEC K
VIII 30.11 Du3HYeCKUe 1 XUMHYSCKHE CBOICTBA nomkenuto B [ICXO MOCTaBJIEHHOH 3a/1a4eil U YCIIOBUSIMHU €€ KOHKDETHOMY

prHl}LI ' JKe€Jie3a — MPOCTOro BELIECTBA J..Menneneena, pelIeHus, OLIEHUBAIOT IPABUIBHOCTH XUMUYECKOMY
I000YHOI XapaKTepU30BaTh COCTaB aTOMa, | BBINOJIHEHUS JEUCTBUS SJIEMEHTY




MOATPYTIIHIL.
dusnyeckue u
XHUMHAYECKHE
CBOICTBA KeJie3a.
Haxoxnenne B

XapaKTepu30BaTh GU3HIECKUE U
XHMHUYECKHE CBOMCTBA Kele3a,
OOBSICHATH 3aBUCHUMOCTh CBOKMCTB
’KeJie3a OT €T0 IOJIOKCHUS B
TICXD JI.M.MeHnneneena,
HCCIIeIOBATh CBOMCTBA JKejie3a B

ITo3HaBaTenbHbIE:

CaMOCTOSITENIFHO BBIAEISIIOT U
(OpMyIHPYIOT TO3HABATENBHYIO IIETb,
HCTIONB3YIOT OOIINE TPUEMBI PETICHUS
3a1au

KommykaTuBHbI€:

MIPHUPO/IC. XO/JI€ BBITIOJIHEHUS JlomyckaroT BOBMOKHOCTh Pa3InUHbIX
71a00paTOPHOTO OIBITA, TOYEK 3PEHUs, B TOM YHCIIE HE
ONHCHIBATH XUMUYECKUN COBMAJIAIONIUX C UX cOOCTBeHHOM. U
SKCIIEPUMEHT. OPUEHTHUPYIOTCS Ha MO3UIIMIO NTApTHEPA B
Honyyam eosmoacHocme OOIIEHNN ¥ B3aMMOACHCTBUH
Hay4umucs: TPaMOTHO
oOpamaTecs ¢ BeMecTBaMH B
MTOBCETHEBHOM KI3HH
24. | CoenquueHus 05.12/ Tenetuueckue pansl Fe?'u Fe®* Hayuamcsa: xapakrepu3oBaTh PerynsatuBHbie: PazButne
xenesa +2,+3 ux Baxwneiimme conm xene3a. 3HaUCHHE | (QU3WYECKUE U XUMHUYCCKIE YYHUTHIBAIOT IPABWIO B INTAHUPOBAHUA U OCO3HAHHOTO,
xKeresa CBOWCTBA OKCHUJIOB H KOHTpOJIE crioco0a penreHus YBa)KUTEIBHOTO
Ka4eCTBEHHOE 01.12 .
U €r0 COCUHEHU TS IPUPOIBI 1 THUIPOKCHUJIOB XKele3a, Ilo3HaBaTeabHbIE: u
OIIpEACTICHHUE. HapOJHOTO XO3SHCTBA. COCTABIIATh XUMUUYECKHE Hcnons3yoT HOMCK HE0OX0IMMOM J00OpOKeTaTeh
I'eneTnueckue JdeMoHcTpanuu. YPaBHCHU:, XapaKTCPU3YIOIHUC nH(popManuK 1J1s BBIIOTHEHUS yu4eOHBIX HOTO
PAIBI Fe*2yu Fe BzaumMoneiicTBrEe METAJIIIOB € CBOMCTBa COeIMHEHU )Kene3a, 3aJlaHu# C UCIIOJIb30BaHUEM YUeOHOM OTHOIIEHUS K
+3 Hemetaamu. [lonydyeHue MIPOBOJUTH KAUe€CTBEHHBIE JUTPATYPHI JIPYroMy
' ruapokcuaos xenesa (1) u (110). peaxkuuy, IOATBEPKIAOIIHE KommykaTtuBHbIe: yenoBeky. Ero
Jlad. onbITHI: HAJIM4#e B BOJHBIX PacTBOpax YYHUTHIBAIOT pa3HbIC MHCHHS U CTPEMATCS | MHEHHUIO,
18. BzaumoeiicTBHE xKene3a C KaTHOHOB JKelle3a, peliaTh K KOOPJIWHAIINY Pa3IHIHBIX TO3UIAN B CIOCOOHOCTH
COJISTHON KUCIIOTOM. «UETOYKN TPEBPaLICHAN. COTPYAHUYECTBE BECTH JTHAJIOT C
19. ITomyyenue rufipoKcuaoB xene3a | [loayuam o3mooicHocmy JIPYrUMH
(1) u (II1) u U3yueHne UX CBOUCTB. Hayuumscs: COCTaBIAThH JIOIBMU
«1IETIOYKUY TPEBpaIEHUH,
COCTaBIISITh MOJIEKYJISIPHBIC U
TIOJTHBIC HOHHBIE YPaBHEHUSI 110
COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM
25. HpaKaneCKaﬂ 08.12/ ITonyueHue U cBOWCTBAa COEIMHEHUM Hayuamcs: obpamatbcst ¢ PeryasituBHbI€: Osnaznenue
paGora Ne2 METaJIOB nabopaTopHbIM 000pymoBaHueM | OCYIIECTBIISIOT MOMIATOBBIN KOHTPOJIb 110 HaBBbIKaMU JIJIs
Tonyuenue u 07.12 Y HarpeBaTEeNbHBIMU PUOOpAMHU | PE3YIIBTATY MIpaKTUYECKON
- B COOTBETCTBUU C NpaBUIAMHU JIeSITEIbHOCTH
CBOUCTBA TEXHUKH 6€30I1aCHOCTH, Ilo3HaBaTelbHbIE:
COeIMHEHUI ONMCHIBATH XUMUYECKUN CtposT peueBoe BbICKa3bIBaHUE B YCTHON
MeTaJlJIOB 9KCIICPUMEHT C MIOMOIIBIO s3bIKa | W MMHUCBMEHHOM opme

XUMHH, J€1aTh BBIBOJIBI 10
pe3yabTaTaM 3KCIIEPUMEHTA.
Tonyuam 603moxcHOCMb
Hayuumovcsi: OCO3HABATh
HEOOXOAMMOCTE COOIIOAEHNS

KommykaTtusHbIe:

YYHUTHIBAIOT Pa3HbIE MHEHHS U CTPEMSTCS
K KOOPAWHAIINY Pa3INYHBIX ITO3UINAN B
COTPYAHUYECTBE




npaBwiTh u OT mist coxpaneHus
3I0POBBSI OKPY’KAIOIIHX.

26. IpakTuyeckast 12.12/ Pewenne skcriepuMeHTaIbHBIX Hayuamcsa: obpamarbcs ¢ PeryasTuBHbIe: Ogagenne
paGora Ne3 3a1a4d Ha paclo3HaBaHUE nmabopaTopHbIM 000opynoBaHHeM | OCYIIECTBISIOT MOMIATrOBBIN KOHTPOIB 110 HaBBIKAMU JIJIS
Peenme 08.12 MTOJTyYCHHUE COSAMHEHNH METAJUIOB 1 HarpeBaTENFHBIMU NIPHOOpPAMH | PE3YNbTaTy MIPAaKTUIECKOI

B COOTBETCTBUH C IPABUIIAMHU JESITETBHOCTH
SKCIICPUMEHTAJIb TEXHHMKHU 0€30IaCHOCTH, Io3HaBaTelbHbIE:
HBIX OIKUCHIBATH XUMHYCCKHIA [IpoBomAT cpaBHEHUE U KIACCUDUKAIIHIO
3a71a4 HA 9KCICPUMECHT C MIOMOIIBIO A3bIKA | MO 3aJaHHBIM KPUTCPHUSIM
pACIO3HABAHUE XMMUH, JICNIaTh BEIBOJIBI TIO KommykaTuBHbIE:

€3yJIbTaTaM 3KCIICPUMEHTA.

nomyTemS, Fonuam somwoscnoens | sciormn s paomwm
COCANHEHUN HAYYUMbCs: 0CO3HABATH P
METAJIJIOB HEOOXOIUMOCTD COOITIOCHIS cutyanusx

npaBunTh u OT ans coxpaneHus

CBOETO 37I0POBbSI H

OKPYKaIOIIHX.

27. | ObobueHue 15.12/ Hayuamca: o600mats 3HaHus 1 | PeryjasiruBHbIe: Bripaxaror
SHAHMI IO TEME MPEJCTABIATh UX CXeM, TabmuIl, | BHOCAT HEOOXOMMbIC KOPPEKTHBHI B aJIcKBaTHOE
«MeTamTbDy 14.12 Mpe3eHTaIMN JIeHCTBUE TIOCIIC €TO 3aBEPIICHHS Ha MOHUMAaHKe

OCHOBE €r0 M yueTa XapakTepa CICIaHHbIX | MPUYUH ycrexa
omub0oK U Heycnexa
IMo3naBarenbHbIe: yueOHOMH
CTposT peueBoe BBHICKAa3bIBAHHUE B yCTHOH | NEATEIHHOCTH
U IHCEMEHHOH popme

KomMmykaTuBHBIE: KOHTPOIHPYIOT

JISHCTBUS TapTHEPA

28. KonTpoabHas 19.12/ KoHTpons npeaMeTHBIX U Hayuamca: npumensTs PerynsituBHble: IposBasroT

paGora N2 MeETanpeIMETHBIX YIeOHBIX EHCTBUN | IMOydeHHBIC 3HAHUS H OCYIIECTBISIFOT UTOTOBBIA U TMTOMIATOBBI | OTBETCTBEHHO-
15.12 o Teme «MeTayutbl) c(OpMHUPOBAHHBIC YMECHHS IS KOHTPOJIb 110 Pe3yIbTaTy CTb 32

16 TeMe ' pelieHust yueOHbIX 3a1a4 IMo3HaBaTenbHbBIE: pe3ynbTaThl
«Mertaisi» CTposT peueBoe BbICKa3bIBAHHE B YCTHOU

U IUCbMEHHOH (hopme

KoMMyKaTHBHBIE: KOHTPOJIHPYIOT

JIEHCTBUS IapTHEPA

Tema 3. Hemeraibi(284.)

29. | O6mas 22.12/ OOmas xapakTepuCTHKa HEMETAIIOB: | Hayuamcs: naBath onpeneneHus | PeryjasTuBHbie: dopMupoBaHue

XapaKTePHCTHKA nonoxenue B [leproamaeckoit MTOHATHUSM [Tmanupyrot CBOM JICHCTBHS B CBA3H C | FOTOBHOCTH M
CHUCTEME XUMHUUYCCKUX DIIEMCHTOB «AJNEKTPOOTPHUILATEIIEHOCTHY « MOCTABJICHHOM 3a/1a4ei U YCIOBUSIMH | CITOCOOHOCTH K
HEMETAJIJIOB 21.12

J. 1. MenneneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
ANEKTPOOTpHUIATENFHOCTE (D0) Kak
Mepa «HEMETATMYHOCTHY, psia D0.
Kpucrannuueckoe ctpoeHue
HEMETAaJNIOB — TPOCTHIX

ATIOTPONIH» XapaKTEePHU30BaTh
HEMETaJUIBI TI0 X MOJ0XXEHHUIO B
I[ICX3 JI.U.Menneneena,
OTIMCHIBATh CTPOCHHE
¢u3ndeckne CBONCTBA
HEMETaJlIOB, OOBSICHATD

€e pemeHus
Ilo3naBartenbHbIE:
CraBat u GOpMyIHPYIOT LETH U
pobJIeMBI ypoKa
KommykaTuBHbI€:

AJIEKBaTHO HCIIOJIB3YIOT pEUeBbIC

00y4EeHHIO U
CaMOpAa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBC MOTHUBAIIMHU K
00Yy4EeHHIO U
MTO3HAHUIO




BemecTB. Amorponus. Puzndeckue
CBOMCTBA HEMETAJIIOB.
OTHOCUTETHHOCTD MTOHATHH «METaJD»
U «HEMETaJD)

3aBHCUMOCTDH CBOMCTB
HEMETAJIJIOB OT MX ITOJ0KEHUS
TICXD
J.M.MenneneeBa;coOCTaBIATh
Ha3BaHUs COE€IUHCHMMI
HEMETAaJIOB MO (opMyJic H
(hopMyII M0 HA3BAHUIO, HAYYATCS
JIaBaTh OIpeaeTIeHUs
«aIUIOTPOMUS», «AJIJIOTPOITHBIE
MOIUGBUKAIAI.

Honyyam eosmoacHocme
Hay4umucs: IPOTHO3UPOBATH
CBOICTBA HEN3YYEHHBIX
2JIEMEHTOB M UX COEIMHEHNH Ha
OCHOBE 3HAHHI O
MIEPHOINICCKOM 3aKOHE

cpencta 111 3¢ (HEKTHBHOTO

peUICHUA KOMMYHUKATUBHBIX 3a1a4

30/ | O0mue 26.12/ OO0urme XUMHUIECKHe CBOHCTBA Hayuamcsa: xapakrepu3oBaTh PerynsatuBHbie: PasBuBator
XHMHUECKHE HEMETAJJIOB CTPOCHHE HEMETAILIOB, oOrme ITocraHoBKa yueOHOM 3a1a4u Ha 0CO3HaHHOE
o XUMHUYECKHE CBONCTBA OCHOBE COOTHECEHHUSI TOTO, UYTO OTHOIIIEHHE K CBOUM
CBOWCTBa 22.12 ’
HEMETaJJIOB, OMMUCHIBAThH OOIIHE | U3BECTHO M YCBOCHO , U TOTO, YTO COOCTBCHHBIM
HECMCTAJIIIOB. XMMHUUYECKHE CBOMCTBA elle HEM3BECTHO HOCTyHKaM
Hewmerannsl B HEMETAJJIOB C MMOMOIIBIO S3bIKa Ilo3HaBaTeabHbIE:
PUPOJIC U XFMHWH, COCTABJIATH yPaBHEHUS BriiBmkeHne THTIOTE3, UX
CIIOCOOEBI MX XAMHYCCKUX PEaKITHA, 000CHOBaHME, TOKA3aTEIHCTBO
XapaKTePU3YIOIINX XHMUICCKHE
MTOJTyYEHUS y .
CBOWCTBA HEMETAJUIOB HX KommykaTuBHbI€:
COCIMHEHHH Y4aBCTBYIOT B KOJUIGKTHBHOM
Honyuam eo3modcHocme 00CYXIeHUH MPOOIEM, TIPOSIBIITIOT
Hay4umucs: IPOTHO3UPOBATH aKTUBHOCTH BO B3aUMOJICHCTBUM JIJIsI
CBOMCTBa HEN3YUCHHBIX penieHnss KOMMYHUKATUBHBIX U
9JIEMEHTOB M X COCIUHEHHI Ha | TIO3HABATEIbHBIX 3a7a4
OCHOBE 3HaHUH 0O
NEPUOANYECKOM 3aKOHE
31. | Bo J0pOJT 09.01/ ITonoxxenue Bosiopoa B Hayuamcs: xapaktepu3oBartb PeryasituBHbIe: DopmupyroT
Ilepuoguueckoii cucteme BOZIOPO/ 110 €T0 MOJIO0KEHUIO B PazmiuaroT crioco0 u pe3ynbpTar KOMMYHHUKATUBHBIN
11.01 XUMHUYECKUX JIEMEHTOB [CX3 [..M.Menneneena, JIeHCTBUS KOMIIOHEHT B
) . U. MenneneeBa. CtpoeHue aroma XapaKTepUu30BaTh CTPOEHUE Ilo3naBaTenbHbIe: OOIICHUY U
U MoJiekyJibl. Puznyeckue u aToMa BOJOPOAa, OOBACHATH ero | BiajgeroT oOImM npueMoM pelieHusl | COTPYAHUYECTBE CO
XUMHUYECKHE CBOMCTBA BOJIOPOAA, €0 | BO3MOKHBIE CTENIEHH OKUCJICHUS, | 3aJad CBEPCTHUKAMH B
[0JIyYE€HUE U IPUMEHEHHE. XapaKTepu30BaTh KommykaTuBHbIE: mporecce
Jla0. onbITHI: (usnveckue M XUMUICCKHE JloroBapuBaroTCsi 0 COBMECTHOM 00pa3oBaTeNpHON
20. ITomyuenue CBOWCTBA BOAOPO/A, OOBACHITD JIESITETTFHOCTH O] PYKOBOJICTBOM JIESITETTBHOCTH

1 pacrio3HaBaHUEC BOJOPOJIa

3aBUCHMOCTb CBOMCTB BOJIOpOIa
oT nojoxxenus ero B [ICXD
J.M1.Menneneera, OnuChIBaTh

yuuTeNs




nabopaTopHbIe 1
MIPOMBIIITICHHBIE CIOCOOBI
MTOJTyYCHHS BOJIOPOIA .
Honyyam eosmozcHocme
Hayuumucsi: O0BICHATH
JIBOWCTBCHHOE MOJIOKCHHE
Bozopozaa B [ICXD
JA.N.Menneneesa, rpaMOTHO
00pamiaThcs ¢ BEIIECTBAMHE B
TIOBCETHEBHOM JKU3HU

32. | Bona 12.01 Crtpoenue monekynbl. Bomoponnas Hayuamcs : XxapakTepu3oBaTh PeryasituBHbIC: HmMeroT nenoctHoe
XUMHUYeCKas CBsI3b. Ou3mueckue CTPOEHHE MOJICKYIIBI BOIOPO/IA, [TmaHUpYIOT CBOM NEHWCTBUS B CBS3H C | MHPOBO33PEHUE,
CBOMCTBA BOJIbl. AHOMAJIUU CBOMCTB ¢u3ndeckre 1 XUMUIECKHe [IOCTABJICHHOM 3a/1a4yeil U yCIOBUSIMU | COOTBETCTBYIOLIEE
Boabl. ['mapodumsHbIe U CBOMCTBA BOJIBI, OOBSACHATH ee pelIeHus COBPEMECHHOMY
rUIpoOOHBIE BEIIECTBA. AHOMAJTUHU BOZBI, CITOCOOBI Ilo3HaBaTeabHbBIE: YPOBHIO Pa3BUTHUS
XUMHYECKHAE CBOMCTBA BOJIBI. OYHUCTKH BOJIBL, IPUMCHATH B CraBat u GOpMYIHPYIOT HETH U HayKH
KpyroBopot BozbI B ipupoe. OBITY (PVIIBTPHI UTI OUNCTKH poOJIEeMEI ypoKa
Bomoounctka. Aspainus BOJbI. BOJIbI, IPAaBUJIBHO UCIOJB30BaTh | KoMMykaTHBHBIE!
BriToBbIe GUIbTPEI. MUHEpalIbHBIE MUHEpaJIbHYIO BOAY, BBIMONHATE | KOHTpoIHMpyroT AeHCTBHS apTHEpa
BOJEI. ,ZII/ICTI/IJ'IJ'II/IpOBaHHaH BOJa, €€ PacCyYECThI 10 YPaBHCHUAM
TIOJTYYCHHUC U IPUMCHCHUE. XUMHUYCCKUX peaKuHﬁ,
Jlad. ombITHI: MPOTEKAIOIINX C YUaCTUEM BO/IBI.
21. UccnenoBaHue MOBEPXHOCTHOTO Tlonyuam eo3moorcnocme
HATSKCHHS BOJIBI. Hayuumuvcs: 00bEKTUBHO
22. PacTBOpeHHUe IepMaHTaHATA OILICHUBATh HH(POPMAIIHIO O
KaJisl WJIA METHOTO KyIopoca B BEIIECTBAX U XUMHUYECKHUX
Boze. 23. ['uaparauus MpoLEeccax, KPUTUIECKH
00e3B0oKeHHOTO Cynb(dara OTHOCHTBCSI K TICEBIOHAYIHOU
menu (I). 24. Usrorosnenue uHhopMaLH,
THIICOBOTO OTHeyaTka. 25. HET0OPOCOBECTHOH pekame
O3HaKOMJIEHUE C KOJUIEKIIHEH
OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM
MMHEpaJIbHON BOJbI
33. | 'anoredsr: 16.01 O061ast XapaKTePUCTHKA FaIOTCHOB: Hayuamcs: xapaktepu3oBaTh PeryasituBHbIe: [IposiBnsiroT
o6mas CTPOEHUE aTOMOB; MPOCTHIE BEIIECTBA | CTPOCHUE MOJIEKYJI FAJIOT€HOB, [InaHupyroT cBOU AEMCTBUS B CBSI3U C | SKOJIOTHUECKOE
1 OCHOBHBIE€ COEIMHEHUS T'AJIOTE€HOB, OIUCHIBATH (PH3UUCCKUE U MOCTaBJIEHHOM 3aJlaueil U yCIOBUSIMU | CO3HAHUE
XapaKkTCpUCTHKA ux cBoiictBa. Kparkue cBeneHus o XUMHUYECKHE CBOMCTBA €e peleHust
xIope, Opome, GpTope U Hoe. raJIOTeHOB Ha OCHOBE Ilo3naBartenbHbIe:

[IpumeHeHue rajoreHoB U

HX COEAMHEHUN B HAPOIHOM
XO3UCTBE.

JdemoncTpanum:

OO6pa3Ipl TaJTIOTEHOB —

MPOCTHIX BenlecTB. Bzanmoeiicteie

HaOJIIOEHHH 33 UX
MIPEeBpAIICHUSIMA BO BpeMs
JICMOHCTPAIIMOHHBIX OIBITOB,
00BSICHATEL 3aBUCUMOCTE CBOMCTB
rajoreHoB UX OT ITOJIOXKEHUS B
IICXD JI.U. Menneneena,

Crasst 1 (GOpMYJIUPYIOT LENU U
npoOJIeMBbl ypoka
KommykaTuBHbI€:

AJIEeKBaTHO UCIIOJNIB3YIOT PEUEBbIC
cpencta 11t 3¢ (HEKTHBHOTO
pelieHusi KOMMYHUKATHBHBIX 33/1a4




TaJIOTEHOB C HATPUEM, ATFOMUHIEM.
BriTecHenue xs1opoM Opoma HiH ioja
13 pacTBOPOB UX COJEHN

COCTaBIISATH (POPMYJIIBI
COCIUHECHUM TaJIOTCHOB U T10
(dbopmynam aBaTh Ha3BaHUs
COEMHEHHUSAM TaJIOTEHOB
Tonyyam eo3modicHocme
Hayuumuvcsi: OCO3HABATh
HEOOXO0UMOCTEL COOJIIOIEHUS
MIPABUJI SKOJIOTUIECKOM
0€30I11acCHOCTH ITpH 00paIeHUH C
rajgoreHaMu

34. | CoennueHus 19.01 OCHOBHbBIE COETMHEHUS TaJIOTEHOB: Hayuamca: ycranaBuBats CBs3b | PeryasiTuBHbIE: Bocnuranue
rAIOreHOB raJIOT€HOBOJIOPObI, COIH MEXAY CBOMCTBAMM COEIMHEHUN | YUUTBIBAIOT IPaBUIIO B OTBETCTBEHHOT'O
raJIOT€HOBOJIOPOAHBIX KUCIIOT. U UX IPUMEHEHHUEM, U3y4aTh TUTAaHUPOBAHHUU M KOHTPOJIE CITI0C00a | OTHOIICHUS K
JdeMoHcTpanuu: CBOICTBa COEAMHEHUI TAJIOTEHOB | pELICHHUS TIPHUPOC
O0pa3s1p! IPUPOTHBIX B XO/I€ BBINOJHEHUS Ilo3naBaTenbHbIE:
COEeIMHEHUH XJIopa. ma00paTOPHBIX OIBITOB , Hcnonp3yoT HOUCK HeOOX0IMMOit
JIa. ombITHI: Tlonyuam eo3moorcnocme HHPOPMALNH [T BHITIOTHEHHS
27. KauecTBeHHas peakiiys Ha Hay4umucs: UCIOIb30BATh y4eOHBIX 3aJaHUH ¢ UCTI0JIB30BaHHEM
TaJIOT€HU/I-HOHBI MPUOOPETEHHBIC KOMITCTCHITUU y4eOHOU TUTpaTyphl
TIPH BBITIOJIHEHUU TPOEKTHBIX KommykaTuBHbIE!
paboT 1o M3YYEHUIO CBOUCTB U YuuThIBatOT pa3Hble MHEHHUS U
CIIOCOOOB MOJTYyUEHHS U CTpeMsITCS K KOOPAUHAIIUU
pacno3HaBaHUsl COEAUHEHUN Pa3IUYHBIX 03U B
TaJIOT€HOB COTPYITHUYECTBE
35. IMpakTuyeckas 23.01 Pemmenue skcniepuMeHTaNbHBIX 330349 | Hayuamces: oOpamarscs ¢ PerynsituBHble: OBnazeHue
paGora Ned o teme «lloarpyrmnmna rajsoreHoB» nmabopaTopHbIM 000pymoBaHHeM | OCYIIECTBISFOT MOMIATrOBEII HaBbIKaMU JJIs
P 1 HarpeBaTENbHBIMU NMPHOOpPaMH | KOHTPOJIB IO PE3YIbTATY MIpaKTUYECKON
CIICHHC B COOTBETCTBUU C IPABUIAMH JIeATENbHOCTH
SKCIHECPUMEHTAIIb TEXHHKH 0€30IIaCHOCTH, Io3naBaTelbHbIE:
HBIX 3a4a4 I10 ONUCHIBATH XUMUYECKUN [IpoBoasT cpaBHeHUE U
TeMe 9KCIEPUMEHT C IMOMOIIBIO A3bIKa | KJIaCCHU(MHUKAIIHIO IO 33 JaHHBIM
«IToxrpymma XUMUH, JIENATh BBIBOJIBI 110 KpUTEpUIM
pe3yapTaTaM 3KCIEpUMEHTA. KommykaTuBHbIE!
TrajJorc¢HoB» o
Tonyuam 6o3mooicnocmy Haxonsat oburee penierne yaeOHOH
Hay4umuvcs: 0CO3HaBATh 3a/1a4u
HEOOXO0ANMOCTb COOIIO/ICHUS
npaBunTh u OT ans coxpaneHus
CBOETO 37I0POBbsl U
OKPYXarOIINX
36. Kucnopon 26.01 CrtpoeHue aToMa U aJuIoTPOIuUs Hayuamcs:, PerynsituBHble: Crpemiienue K

KHCJIOPOJIa; CBOIMCTBA U IPUMEHEHHE
€T0 aJUTOTPOIHBIX MOTU(DUKAINH.
JIa6. onbITHI:

28. [Tomyuenune

1 pacto3HaBaHUE KUCIOPOAa

XapaKTepU30BaTh CTPOCHUE
MOJIEKYJIBI KHCJIOPO/Ia,
COCTaBIISITh XUMHYECKHE
YpaBHEHHUS, XapaKTEPU3YIOIIHE
XUMHYECKHE CBOMCTBA

PasmigaroT crioco0 u pe3ynbTar
IeHCTBUS

Ilo3naBaTenbHbIE:

Brnaneror o6umm mpueMoM penieHuns
3a1a4

3JI0pOBOMY 00pa3sy
JKHU3HHU




KHUCIIOpOa, OOBSACHATH
MIPUMEHEHHE aJTOTPOTTHBIX
MoIupHUKAIIHA KHCIOPO/a,
OTIMCHIBATH TAOOPATOPHEIC U
MIPOMBIIICHHBIC CIOCOOBI
MOJTyYCHHS KUCIOPO/Ia .
Tonyuam eo3mooacnocmo
Hayuumuscsi: TPAMOTHO
00pamiaThcs ¢ BEIIECTBAMHE B
MOBCEIHEBHOM KU3HU

KommykaTuBHbIe:
JloroBapuBaroTcs 0 COBMECTHOM
JIESTETFHOCTH O] PYKOBOJICTBOM
YAUTENsA

37. Cepa, ee 30.01 CtpoeHue aToMa U ajuIoTponus cepol; | Hayuamcs:, PeryasituBHbIC: DopMUPYIOT OCHOBBI
dusmuekue u CBOHCTBA 1 IPHMEHEHNE XapaKTepU30BaTh CTPOCHUE Pafmzma}oT croco0 ¥ pe3yibTaT 9KOJIOTHIECKOTO
POMOMYECKON CEepHI. MOJIEKYITBI CEePHI OOBIACHATH neicTBus MBIIIUTCHUS
XHMVquCKHe JdeMoHcTpanuu: 3aBUCUMOCTh CBOMCTB cepbl 0T ee | [lo3HaBaTebHbBIE:
CBOMCTBA B3aumoneiicTBue cepsl nonoxenns B [ICXD JI.1. Brnanerot o0 mpueMoM penieHus
¢ MeTaJIaMH, BOJOPOIOM U MeHnneneeBa, COCTaBIATh 3amad
KHCJIOPOAOM. XUMHUYECKUE YPaBHEHUS, KommykaTtuBHbIe:
Jlad. onmbITHI: XapaKTepu3ylole Xxumuueckue | JloroBapuBaroTcsi 0 COBMECTHOM
29. 'opeHue cepsl Ha BO3AyXe U B CBOMCTBA Cepbl, O0BSICHATD JIeSITEIIbHOCTH, IPUXO0JIsl K 001IeMy
KHCIIOPOJIe MIPUMEHEHHE aJTOTPOITHBIX pelIeHHIO
Mo uduKami cepol
Tonyuam eosmodrcnocms
Hayuumucs: TPaMOTHO
o0pamaTecs ¢ BEMecTBaMH B
ITOBCETHEBHOM KI3HH
38. | Coennuenus 02.02 Oxcunst cepol (IV) u (VI); ux Hayuamecs:, PeryasTuBHble: DopMHUPYIOT UHTEPEC
cepsl MONTyYCHHE, OIMCHIBAThH CBOMCTBA YYHUTHIBAIOT IIPABUIIO B K KOHKPETHOMY
CBOICTBA M TPUMEHCHHE COCIIMHEHUI Cephl, COCTABIAThH TUTAHUPOBAHHUU M KOHTPOJIE CIT0co0a | XUMHICCKOMY
YpaBHECHHS PEeaKInH, pemeHus AIIEMEHTY, TIOUCK
COOTBETCTBYIOIIUX «IETTOYKE» Ilo3HnaBaTenbHbIE: JIOTIOJTHUTEITHLHOM
HpeBpalieHNi Hcnonb3yroT MOUCK He0OX0IUMOiA nHpopMaLny 0 HEM.
THoryuam 6o3moochocmy MHGOPMAIINH JIJIS1 BBITIOTHEHUS
Hayuumucs: MPOrHO3UPOBATD y4eOHBIX 3aJ]aHUI C UCTIOIH30BAHUEM
XUMHUUYECKHE CBOICTBA BEILIECTB y4eOHO TUTpaTypsl
Ha OCHOBE MX CBOMCTB U KomMykaTuBHBIE:
CTPOEHUS KonTtponupyrot aeiicTBie mapTHepa
39. CepHaSI KUCJIOTA 06.02 CepHas KUCJIOTa KaK JIEKTPOIUT U ee | Hayuamcs:, PeryasituBHbIe:

KaK 2JIEKTPOJIUT U
ee colu

COJH, UX IPUMEHEHNE B HAPOTHOM
XO3s1HCTBE.

JdemoncTpanum:

OO6pas3Isl IPUPOIHBIX
coeanHeHui cepbl. OOpasIbl
Ba)KHEHIIMX 11 HAPOJTHOTO
X03s1iicTBa CyIb(aTOB.

ONHUCHIBATH CBOMCTBA CEPHOM
KHCJIOTHI, B XOJI€ MTPOBCACHUA
71a00PaTOPHBIX OTIHITOB ,
IPOBOANTH KAYCCTBECHHYIO
peaxiuio Ha cynb(daT - HOH
HOﬂyllam BO3MOIHCHOCMb
Hayuumucs: XapaKkTepru30oBaTh

PazmiaroT crioco® u pe3ynspTar
IeHCTBUS

Ilo3naBaTenbHbIE:

Brnaneror o6umm mpueMoM penieHns
3a1a4

KommykaTtusHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM




Jlad. ombITHI:
30. CaoiicTBa pa30aBIeHHON CEPHOI
KUCJIOTBI

0co0BIe CBOICTBA
KOHIICHTPUPOBAHHON CEPHOM
KHUCJIOTHI

JIEeATEITBHOCTM, IPUXOJIST K 00IIeMy
[02118:151%)

40. CepHas kuciora 09.02 CepHast KUCJIOTa KaK OKHCIIHTENb. Hayuamcsa :cocTaBnsaTh PerynsatuBHbie: WcneiThIBaIOT
KaK OKHMCIIHTED. IIpousBoncTBO cepHOM KUCIOTHI U ee | ypaBHeHUs OBP ¢ ygactuem IInanupytoT cBOM NeHcTBUS B YyBCTBO TOPJIOCTH 3a
Tonyuenue u IIpUMEHEHUE CEPHOIt KHCIIOTBI, ONACHIBATE COOTBETCTBUH C MOCTABICHHO poccuiickylo HayKy

00JIaCTH NPUMEHEHHUs CEPHOU 3aaueil ¥ yCIOBUSAMH ee peanu3alun
NIPUMCHCHHEC KHMCJIOTHI To3naBaTeJbHbIE:
CEpPHOM KHUCJIOTHI Tonyuam eozmodcnocms Brnaneror o0muM npremMom peneHust
Hay4yumucs: TPUBOJUTH 3agau
IIPUMEPHI YPaBHEHUH PeakLuil, KommykaTtuBHbIe:
JIeXKALUX B OCHOBE KoHnTonmupytot aeiicTBus mapTHepa
IIPOU3BOJICTBA CEPHOM KHCIOTHI

41. | llpakTHYecKas 13.02 Pemenne skciepuMeHTaNbHBIX 33139 | Hayuamca: oOpamarscs ¢ PerynsatuBHbie: YMeT ynpasisiTh
padora Ne5 o teme «Iloarpynma kucnopona» nabopaTopHbIM 000opynoBaHueM | OcCyIIeCTBISIOT MOIIArOBBIN cBOEH
P 1 HarpeBaTeIbHBIMU MPHOOPAaMH | KOHTPOJIb IO PE3YNIbTaTy MO3HABATENBHON

CILICHHC B COOTBETCTBUH C IPaBUIAMU JIESITETbHOCTBIO

SKCIICPUMCHTAJIb TEeXHUKHU 06€30IacHOCTH, Io3HaBaTeabHbIE:
HBIX 3a1a4 I10 ONMCHIBATh XUMUYECKUI CtposT peueBoe BbICKa3bIBaHHE B
TeMe 9KCIIEPUMEHT C TIOMOIIBIO sI3bIKa | YCTHOW M NMCHbMEHHOH (opme
«Iloxrpymma XMMMH, JIeNIaTh BBIBOJIBI IO

pe3yibpTaTaM 3KCIEepUMEHTA. KommykaTuBHbIe:
Kuciiopoa» Tonyuam eosmodcnocmo Y4UTBIBAIOT Pa3HbIE MHEHHS U

'y p

HAy4umuvcs: 0CO3HABATh CTpeMSATCA K KOOpAUHALINU

HEOOXO0ANMOCTb COOIIOICHUS pa3NUYHbIX TO3UIUI B

npaBuiTh u OT ans coxpaHeHus: | COTpyAHUYECTBE

CBOETO 37I0POBbsl U

OKPY’KaIOIIUX

42. | A30oT 1 ero 16.02 CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamecs:, PerynsituBHble: DopMHUPYIOT UHTEPEC

CBOMCTBA CBOMCTBA a30Ta KaK MPOCTOr0 XapaKTepU30BaTh CTPOCHUE [TmaHupyIOT CBOM NEHCTBHUS B CBSI3H C | K KOHKPETHOMY
BeIIleCTBa aToMa M MOJIEKYJBI a30Ta, MOCTaBJICHHOH 3a/1a4el ¥ YCIOBHSAMHU | XMMHUYECKOMY

OOBSICHATH 3aBUCUMOCTB CBOICTB | €€ pelIeHUs JNIEMEHTY
a30Ta OT €ro HOJOXKEHUS B ITo3naBaTenbHbIE:
[ICXD3 A.1. Menneneesa, Crassit ¥ (OpMYIUPYIOT LIENU U
COCTABIISITh XUMHYECKHE pobIeMBI ypoKa
YPaBHEHHUS, XapaKTepPU3YIOLIHe KommykaTusHbIe:
XMMHYECKHE CBOICTBA a30Ta AJIEKBaTHO HCIOJB3YIOT PEUCBBIE
Tonyuam eosmodcnocms cpeacTsa A 3PEKTUBHOTO
Hay4umucs: TpPaMOTHO peleHss KOMMYHUKaTUBHBIX 33134
o0palnarbesi ¢ BelecTBaMy B
NIOBCEHEBHOM KM3HU

43. | AMMHaK 1 ero 20.02 AMMuak, cTpoeHue, CBOMCTBa, Hayuamcs: onuceBaTh CBOMCTBAa | PeryasiTuBHbie:

COCIUHECHNA.

nosydeHue u npuMmeHenue. Comu
aMMOHHUS, UX CBOMCTBA U

aMMHaKa B XOJI€ IMMPOBCACHUA
11a00pPaTOPHBIX OMBITOB,

[InanupytoT cBOU AEMCTBUS B CBSI3U C
IIOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU




Coiu aMMOHUSA

[IPUMEHEHUE.
JIa0. onbITHI:

31. V3yueHne CBOMCTB aMMHAKa.
32. Pacno3naBanue cojieii aMMOHHUS

IIPOBOJUTH KAYECTBEHHYIO
PEAKLMIO HA HOH -AMMOHHS
Tonyuam eosmodcnocms
HAy4umvCcs: IPUBOIUTH
IIPUMEPHI YPABHEHUM peaKLui,
JIeXKALUX B OCHOBE
MIPOMBIIIICHHBIX CIIOCOOO0B
NIOJIyYCHHUs] aMMUAKa

€€ peIeHU
ITo3HaBaTe/bHBIE:
CraBat u GOpMYIHPYIOT LU U
poOIEeMBI ypoKa
KommykaTuBHbI€:

KoHTponupyroT neiicTBus napTHepa

44. | Okcumpl a30Ta 27.02 Oxcust azota(ll) u (1V) Hayuamcs:, PeryasTuBHble:
OTUCBIBAaTh CBOMCTBA VY4UTBIBAIOT IPaBUIIO B
COEJIMHEHHH a30Ta, COCTABIATh TUITAHUPOBAHUU U KOHTPOJIE CIIoco0a
YpaBHEHMSI peakLuid, pelieHus
COOTBETCTBYIOILUX «LETOYKE» Ilo3naBaTenbHbIE:
MIPEBPALLEHUI Hcnonp3yroT HOUCK HeOOX0IMMOit
Tlonyuam eo3moorcnocmo HHPOPMALNH [T BHITIOTHEHHS
Hay4umucs: TPOrHO3UPOBAThH Y9eOHBIX 33JaHUH C UCTIOIE30BAaHIEM
XUMHUYECKHUE CBOICTBA BEILIECTB Y9eOHOH TUTpaTypsl
Ha OCHOBE MX CBOHCTB U KommykaTuBHbIE!
CTPOCHUS KonTtponnpyrot aelicTBie napTHepa
45. | A3oTHaAs KUCJIOTa 02.03 ABOTHas KUCJIOTA KakK dJIEKTPONUT, ee | Hayuamcs:, PeryasituBHbIC:
KaK 9JIEKTPOJIHT, CBOICTBA U IPUMEHEHHE. OTHCHIBAaTh CBOMCTBA a30THOM Paénmqa}oT croco0 ¥ pe3yibTaT
.. JemMoHcTpanuu: KHCJIOTHI, B XOJI€ TPOBEACHUS JeiicTBus
¢ INPUMCHCHHC 06 bl BAXKHEUIITNX 0OpaTOpPHBIX ONBITOB Ilo3HaBaTenbHBIE:
pa3Ibl BaXKHE snabopaTop o3HaBaTeJ e:
JUISL HAPOJHOTO XO3sIMCTBA HUTPATOB. | [loayuam 603mooicHocmy Brnanerot o0 mpueMoM penieHus
Jlad. onbITHI: Hay4umucs’. COCTaBIATh 3agad
33. CpoiicTBa «UENOYKN» NPEBPALICHUN 110 KommykaTtuBHblIe:
pa30aBICHHON a30THOI KUCIOTHI azoTy JloroBapuBaroTCsi 0 COBMECTHOM
NESTeTBHOCTM, TIPUXOIAT K 00IIeMy
PELICHHIO
46. | AzoTHas KHUCIIOTa 06.03 A30THas KHUCJIOTa KaK OKUCITUTEIb. Hayuamcs :coctaBnsth PerynsituBHble:
KaK OKHCIINTEIb, HuTtpaTs! 1 HUTPUTEI, TpobiIeMa ux ypaBHerus OBP ¢ ygactuem [InanupytoT cBOU NEHCTBUS B
.. COJICpIKaHHUs B C/X IPOYKIIUH. A30THOM KHCIOTHI, TPUMEHSTH COOTBETCTBHUH C TIOCTABICHHOH
CC MOy CHNC ABOTHBIE yIOOpeHUs COJIM a30THOU KHUCJIOTHI B 3a/1auel U yCIOBUSIMH €€ pealin3aluu
JdemoncTpanum: MPaKTUYECKOU JIeATEeTbHOCTH, Ilo3naBaTenbHbIE:
B3aumonelictue IIPOBOJUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoMm penieHus
KOHLEHTPUPOBAHHOM a30THOMI pEaKuuIO Ha HUTPAT - UOH 3a7a4
KHCJIOTBI C MEJIBIO. Tonyuam eosmodcnocms KommykaTusHbIe:
JIa6. onbITHI: Hay4umucs’. XapaKTepu30BaTh KonTonupytor neiictBus naptHepa
34. B3aumoneiictere 0co0OBIE CBOMCTBA
KOHUEHTPUPOBAHHOHN a30THOM KOHUEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIbIO KHCJIOTBI
47. (DOC(I)Op. 09.03 CtpoeHure aToMa U aJlJIOTPOITHS Hayuamcs: PeryasituBHbIe: DopMUpPYIOT UHTEPEC
CoeTMHeHus ¢docdopa, coiicTBa 6em0r0 U XapaKTepU30BaTh CTPOCHUE [TmaHupyIOT CBOM NEHCTBUS B CBSI3M C | K KOHKPETHOMY
kpacHoro ¢gochopa, uX IpUMEHEHHE. atoma (ochopa, OOBICHITH MTOCTABJIEHHOM 3aJ1a4eil U YCIOBUSAMH | XUMHYECKOMY




dbocdopa. OCHOBHBIE COCTUHEHUS: OKCH]T 3aBUCUMOCTh CBOUCTB (hocopa ee pemeHus AJIEMEHTY, TTOVCK
[oustre o ¢docdopa (V) u oprodhocdopras kuc- | ot ero nmonoxxkerus B [ICXD [.U. | IMo3HaBaTeabHbIe: JIOTIOJHUTEIbHOU
nota, ocdater. DocopHbIe MemnneneeBa, COCTaBIATh CraBat u GOpMYIHPYIOT LU U nHPOPMALIUU O HEM.
(ocdoprbix yIoOpeHusI. XIMHUYECKHE ypaBHECHNUS, poOJIEeMBI ypoKa
yZ00peHuUsIX JleMOHCTpALMH XapakTepusyrone xumudeckue | KoMMyKaTHBHBIE:
O0pa3ubl NPUPOTHBIX CBOICTBa a30Ta AJIEKBaTHO HCIIOJIB3YIOT pEUEBbIC
coemuaeHuit pocdopa. OOpasibl B pe3yJIbTaTe NPOBEACHUS cpenctea s 3G HeKTUBHOTO
Ba)XHEHIIMX ISl HAPOTHOTO 71a00paTOPHBIX OIBITOB, pelnIeHust KOMMYHUKaTHBHBIX 33/1a4
xo3siiicTBa hochaTos. MIPOBOANUTH Ka4EeCTBEHHYIO
JIa6. ombIThI: peakuuto Ha ocdat - HOH
35. Topenne gocdopa Ha Bo3nyxe U B | Ilonyuam 603mMoHCHOCHb
KHCJIOPOJE. Hayuumvcs. ONHICHIBATH
36. PacnosnaBanme ¢ocdaron ¢u3ndeckre 1 XUMUIECKHe
TIPOIIECCHI, SBISIONIUECS YaCTHIO
KpYTOBOPOTAa BEMIECTB B MPHPOJIE
48. | Yraepon 13.03 CrtpoeHue aToMa U aJIoTPOIuUs Hayuamca: xapakTepu3oBathb PerynsituBHbie: DOpMHPYIOT
yTiepoja, CBOMCTBA €T CTPOCHHE aTOMa yTIIepoaa, PasmigaroT crioco® u pe3ynbTar HHTEpece K
MOIUGbHUKAIMHA U UX TPUMCHCHHE. O0OBACHATH 3aBUCUMOCTh CBOMCTB | AeHCTBUSA KOHKPETHOMY
JemoncTpanun: yriaeposa OT ero MOJIOXKEHUS B IMo3naBarenbHbIe: XUMHUUYECKOMY
ITornomenue yriem pacTBOPEHHBIX [ICXD .M. Menneneesa, Brnaneror o6uuM mpueMoM petieHnss | 3JIeMEeHTY, TOUCK
BEIIECTB WIIM Ia30B. BoccTaHOBIGHUE | COCTaBIISITH XUMHYECKUE 3agaq JIOTIOJTHUTEIbHON
MeH U3 €€ OKCHJIA YITIeM. ypaBHEHHS, XapaKTepPHU3YIOIUe KommykaTuBHbBIE: nHpopMaLuy 0 HEM.
Jla0. onbITHI: XUMHUUYECKHE CBOMCTBA yriiepoja | JloroBapuBaroTCsi O COBMECTHOM
37. TopeHue yriast B KHCIOPOJE Honyyam eosmodcHocme JIESTETFHOCTH O] PYKOBOJICTBOM
Hayuumuvcs. ONHCHIBATH YAUTEINS
¢u3ndecKkre M XUMUICCKHE
TIPOIIECCHI, SBISFOIIUECS YaCTHIO
KpYTOBOPOTA BEMIECTB B MPHUPOJIE
49. | Oxcunsl 16.03 Oxcunst yrepona (1) u (IV), ux Hayuamecs:, PeryasTuBHble: DopMUPYIOT YMEHHE
erIepOI[a CBOHCTBa U MIPUMEHCHUEC OIMCBIBATH CBOMCTBA OKCHI0OB YyureBaroT IpaBuJIoO B HUCIIOJIB30BAaTh 3HAHUA
yIJIeposa, COCTaBIIATh TUIAHUPOBAHMU U KOHTPOJIE criocoda | B OBITY
YpaBHEHHUS peaKkiuii, peueHus
COOTBETCTBYIOIIUX «IETTOYKEN IMo3naBarenbHbIE:
MpeBpalleHul . NPOBOAUTH Hcnonb3yroT MoucK HeOOX0AMMON
Ka4€CTBCHHYIO pCaKIUIO I10 I/IH(i)OpMaI_II/II/I JJI BBITTIOJTHCHUSL
PacIio3HABaHUIO YTIIEKHCIIOTO y4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
rasa yueOHOH TUTPaTyphl
Tlonyuam eo3moorcnocmo KommykaTusHbIe:
Hayuumucs: TPOTHOZUPOBATH KonTponupytoT neiictBue nmaptHepa
XMMHUYECKHE CBOMCTBA BEIECTB
Ha OCHOBE MX CBOWCTB U
CTPOCHUS
50. | YronnHasg 20.03 YronpHas kuciota. Coiu yroiabHOR Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHHUS

KHUCJIOTa U €€

KHUCJIOTBI: KaJIBITUT, COJa, TTOTAIII, UX
3HA4YE€HHUE U MPUPOJIE U KUZHU

JaBaTh OMPECACIICHNUA TOHATUAM
(OKECTKOCTH BOABI» ,0IIMCHIBATH

PasmigaroT crioco® u pe3ynbTar
JIEHCTBUS

HCTIONB30BaTh 3HAHUSA
B OBITY




COJIN. YeJoBeKa. CBOMCTBA yrOJIbHON KUCJIOTHI, Ilo3HaBaTe/ibHBIE:
YKeCTKOCTh BOJIBI JKecTKoCTh BOABI M CLIOCOOHI e¢ COCTaBIIAITh YPaBHEHUS peakiuid, | Biameror oOmmM npruemMom pereHus
1 CHOCOBHI eé yCTpaHEHHSI. COOTBETCTBYIOIHX (LEMOYKE 3amad -
JdeMoncTpauum: TIpEBpAIIECHUN , COCTABIIATh KommykaTuBHbIe:
YyCTpaHCHUA OGpasibl IPUPOAHBIX COETUHEHUM Ha3BaHUsI COJIEH YrOMbHON JloroBapuBaroTest 0 COBMECTHOM
yriepona. O0pa3ibl BaKHEWIINX AL | KHCIIOTBHI, JIESITEIIbHOCTM, MIPUXOJIAT K 00IeMy
HapOJHOTO X034HCTBa KapOOHATOB. MIPOBOJIUTH KAYECTBEHHYIO PEIIeHHIO
JIa6. onbITHI: peakuuio Ha kKapOOHAT - HOH
38. Ilony4yeHue yroiabHOM KUCTAOTHL U | Ilomyuam 603modicHOCHb
n3yueHue ee cBoictTs. 39. Ilepexon Hay4umucs: TPOTHOZUPOBATh
KapOOHATOB B THIPOKApPOOHATHI. XIMHWYECKHE CBOWCTBA BEIIECTB
40. Pazmoxenne rugpokapOoHaTa Ha OCHOBE HX CBOMCTB U
HATpHS CTPOCHUS
B51. Kpemuuii 23.03 CrpoeHue aToMa KpEMHUS; Hayuamcs:, PerynsatuBHbie: DopMHUpPYIOT
KPUCTAJUTUYECKUH KPEMHHIA, €TO XapaKTepU30BaTh CTPOCHUE AJICKBaTHO BOCIIPUHIMAIOT HHTEpeca K
CBOICTBA M IPUMEHCHHE aToMma KpeMHHs, OOBACHATh MIPEUIOKEHSI U OLICHKY YUUTEIS ’ KOHKPETHOMY
3aBHCHUMOCTH CBOMCTB KPEeMHUS OJTHOKITAaCHHKOB XAMHIIECKOMY
ot ero nonoxkenus B [IICXD /I.U. | Ilo3naBaTebHbIE: 3JIEMEHTY, IOUCK
MemneneeBa, COCTaBIATh Beibuparor Hanbosnee s3pexTHBHbIE | TOMOJIHUTENBHOU
XMUMHUYECKHE ypaBHEHNUS, crocoOBI pelIeHus 3a1ad, nHpopManuy 0 HEM.
XapaKTepU3yIOIUe XUMUYECKHE | KOHTPOJIMPYIOT M OIICHUBAIOT
CBOWCTBA KpEeMHHUS IpoIiecC U pe3ysIbTaT AEATeIbHOCTH
Tonyuam eosmodcnocmo KommykaTtuBHbIe:
Hay4umucs: TPaMOTHO JloroBapuBarOTCs O pacupeaeIcHIN
o0pamaTecs ¢ BEMIeCTBAMH B (GYHKIUH 1 posiell B COBMECTHOM
ITOBCETHEBHOM KI3HH JIESITETHHOCTH
52. | Coennuenus 03.04 Oxcun xpemuus (1V), ero npuponnsie | Hayuamcs:, PerynsituBHble:
KPEMHHSI pasHoBuAHOCTH. CHIIMKATHL. OIHCHIBAThH CBOICTBA OKCHIA YYHUTHIBAIOT IIPABUIIO B
3HayeHNEe COSTMHEHUI KPEMHUS B KPEMHHUS, COCTABIISTh YPABHEHHS | TUIAHUPOBAHWHU M KOHTPOJIE CITocoba
JKUBO U HEXXMBOU IIPUPOJIE. peakuuii, COOTBETCTBYIOLUX peleHus
JeMoHcTpanuu: «UETMOYKe» MPEeBPALICHUH . ITo3HaBaTenbHbIE:
O0pa3ibl IPUPOHBIX COSAMHEHNH HPOBOJHUTH KAUECTBECHHYIO Hcnonb3yroT MOUCcK He0OX0IMMOiA
KpEMHUS. pEaKIio Ha CHJIMKAT - HOH HHGOPMALIUH [T BBITIOJIHEHUS
JIa6. onbITHI: Tonyuam eosmodcHocms y4eOHBIX 3aJaHUH ¢ UCTIOJIE30BAaHHEM
41. IlomyueHne KpEMHEBOH KHCIOTHI Hay4umucs: IPOrHO3UPOBATH y4eOHO TUTpaTypsl
U U3y4YEHHE €€ CBOWUCTB XMMHYECKHE CBONCTBA BEIECTB KommykaTuBHbIE:
HA OCHOBE UX CBOICTB U Y4UTBIBAIOT pa3HbIE MHEHUS U
CTPOEHUS CTpeMsATCA K KOOpAUHALUU
pa3NUYHbIX TO3ULUI B
COTPYAHUYECTBE
53. | CunukatHasg 06.04 [HonsiTie o cunukatTHOM Hayuamcsa: npaktuueckomy PerynsituBHble: DopMHUPYIOT
IPOMBIIIIEHHOCT MPOMBINIIEHHOCTH. CTEKIIO, IEMEHT, | NMPUMEHEHHUIO COeTMHEHNI Pafnvma}oT croco0 ¥ pe3yinbTaT TOHHMAHHE
KepaMHuKa. KpEeMHHUSA JeficTBus 0COOEHHOCTEH KU3HH
b JemMoHcTpanuu: Ilonyuam o3moxcHocms Ilo3naBaTenbHbIE: U TpyJa B YCIOBHAX

OO0pasIis! CTeKIIa, KEPAMHKH, IIEMEHTa

Haydumuvcs. IPOTHO3ZUPOBATH

Brnazieror o6umm mpueMoM penieHus

nHPOPMATH3AIIH




XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOMCTB U
CTPOCHUS

3amadq

KommykaTnBHBIE!
JloroBapuBaroTCsl 0 COBMECTHOM
JEATEILHOCTH TI0JL PyKOBOZCTBOM
y4uTens

oOmecTBa

54, HpaKanecKaﬂ 10.04 [Nonyyenwue, cobupanue u Hayuamcsa: obpamarbes ¢ PeryasituBHbIC: OBnazeHue
padora Ne6 pacro3HaBaHUe nabopaTopHbIM 000pyoBaHueM | OcCyLIeCTBISIOT MOLIArOBBII HaBBIKAMU JJIs
I ra3os W HarpeBaTeJIbHBIMU IPUOOPaMH | KOHTPOJIb IO pe3ysbTaTy MPaKTUYECKO
OIyHCHHC, B COOTBETCTBUHM C IIPaBUIIaMU JIeSITeNIbHOCTH
cobupanue 1 TEXHUKH GE30MaCHOCTH, To3naBaTeJbHbIE:
pacro3HaBaHue OTUCBIBATh XUMHYECKHH CtposT peueBoe BbICKa3bIBaHHE B
ra3oB SKCIEPUMEHT C IIOMOIIBIO SI3bIKa | YCTHOW M MMCHMEHHOU (hopme
XMMHH, JENATh BBIBOJIBI IO KommykaTtuBHbIe:
pe3yabpTaTaM dKCIEpUMEHTA. Y4UTBIBAIOT pa3HbIE MHEHHS U
Tonyuam eosmodcnocmo CTpeMSATCA K KOOpAUHALNU
HAy4umuvcs: 0CO3HABATh pa3NUYHBIX TO3HUIUII B
HEOOXOANMOCTb COOIIOICHUS COTPYAHUYECTBE
npaBuiTh u OT mns coxpaneHust
CBOETO 37I0POBbS U
OKPY>KaroIIUX
55. | O0o0uIenne no 13.04 Hayuamcs: o000math 3HaHus 1 | PeryjsiTuBHbIE: Bripaxator
TeMe NIPEACTABISITh UX CXeM, Tabnul, | BHocAT HeoOXoauMble KOPPEKTHUBBI B | aJleKBaTHOE
HeMeTainm IIpe3eHTalun JieficTBHE TIOCIIE €T0 3aBEepIICHHUS HAa | MOHMMaHUe NPUYUH
« OCHOBE €r0 y4eTa CIIeaHHbIX ycIexa U Heyclexa
omubdoK y4aeOHOH
Ilo3naBartenbHbIe: JIeSITEIbHOCTH
CrposT peueBoe BbICKa3bIBaHHE B
YCTHOH W THCEMEHHOH popme
KommykaTtuBHbIe:
KoppekTupyroTt gedcTBHs mapTHEpa
56. KonTpoubHnas 17.04 KoHTpois npeaMeTHBIX U’ Hayuamcs: npuMeHATh PerynsTuBHBIC: OCYLIECTBIISIIOT IIposBistoT
pa6ora Ne3 o MeTanpeIMEeTHBIX YIeOHBIX JEHCTBUI | MOJTydYeHHbIE 3HAHUS U MOIIAroBBIl M UTOTOBBIN KOHTPOIb OTBETCTBEHHOCTb 32
o Teme «HemeTanmnsi» chopMHUpPOBaHHBIE YMEHHS IS IO Pe3ynbTaTy pe3yabTaThI
Teme pereHust yueOHbIX 3a1a4 ITo3naBaTenbHbIE:
«Hemeramb» CTPOSIT peyeBOe BHICKA3bIBAHNE B
YCTHOW ¥ TIMICBMEHHOH (opMe
KomMyKkaTHBHBIE: yUUTBIBAIOT
pa3Hble MHEHUS U CTPEMSATHCS K
KOOpAMHALIMU Pa3IHYHbIX TO3ULIUN B
COTPKYJHHYECTBE
Tema 5. O6001meHUe 3HAHNI 0 XUMMHU 32 Kypc 0CHOBHOM mKo.jbl. [loagroroBka k urorosoii arrecranuu (F'MA) (104.)
57. HepI/IO TUYECKUI 20.04 Ilepuoguueckuii 3aK0H U Hayuamcs: 06001mats PeryasituBHbIe: IIposBnsitoT
3aKOH U [lepronndeckas cucrema HHGOPMALUIO IO TEME B BHJIE [TmanupyroT cBOM NEHCTBUS B OTBETCTBEHHOCTb 32
Teproauueckas XMUMHWYECKHX 3JIEMEHTOB CXEM, BBITIOJHATH TECTOBEIC COOTBETCTBHUH C TIOCTABJICHHON pe3yabTaT

. U. MenpaeneeBa. Gusnueckuii

3aJaHus

3a)1aqel71 1 yCJIOBUSIMU €€ peain3aliun




cHCcTeMa
. .
Menneneena B
CBETE TEOpUHU
CTPOEHHUSI aToMma

CMBICI TOPSIAKOBOTO HOMEpa
JJIeMEeHTa, HOMEPOB ITepHoia 1
TPYIIIIBL

Ilo3HaBaTenbHbIE: CTABST

1 GOPMYJIMPYIOT LIETH U TIPOOIEMBI
YpPOKa; OCO3HaHHO U POU3BOJIBHO
CTPOSAAT B YCTHOM U MUCBMEHHOU
dopme

KoMmyHukaTuBHBIE!

Bnanenune MoHoNOrn4eckon u
JTUAJIOTHYECKON (hopMaMH peun

58. 3aKOHOMepHOCTI/I 24.04 3aKOHOMEPHOCTH Hayuamcsa :0600mathb PeryasituBHbIC:
H3MEHEHHUS U3MEHEHHUS CBOMCTB 3JICMEHTOB M MX HH(POPMAIIUIO IO TEME B BHJIE PazmiuaroT crocod u pe3ynabTar
. COEIMHEHUH B TIEpUO/IaX U IPYMNIAX B | CX€M, BBIIIOJIHATH TECTOBYIO JICUCTBUS
CBONCTB CBETE IPECTABICHUN O CTPOEHUHU pabory, Ilo3naBartenbHbIE:
SJICMCHTOB U UX aTOMOB 3JIEMEHTOB. SHAUCHHUE Brageror o61IMM IPHEMOM pellIeHHUs!
COCIMHEHHI B [epronmaeckoro 3aKoHa 3amaq
Mepuoax u KommykaTtuBHbIe:
IpyIIax B CBETE JloroBapuBaroTCsi 0 COBMECTHOM
. JIESTETHHOCTH TIOJT PYKOBOJICTBOM
IIPEACTABICHUH O
YUHUTETS
CTPOCHUHU aTOMOB
JJICMCHTOB.
3HadeHue
IIepunonnueckoro
3dKOHa
59. | Bunsl 27.04 Bupl xuMuyeckux cBs3el U THUIIBI Hayuamcsa: 0600marp PerynsituBHble:
XHUMHIYECKHIX KPUCTAJUTHIECKUX PEIICTOK. HHPOPMAIIUIO TIO TEME B BHIIE PasmigaroT criocod u pe3ynbTar
o B3anMoCBs3b CTPOCHHS U CBOHCTB TaOJHIIBI, BEIIIOJHATH TECTOBYIO | JCHCTBUS
CBA3CH U TUIIBI
BEIIECTB paboty Ilo3HaBaTeabHbIE:
KPUCTATIIMICCKH Bliageror o01uM IpUEMOM pellieHus
X PCHICTOK. 3aja4
B3anMocB36 KomMykaTuBHBIE:
CTPOECHUS U KoHTponupyroT neiicTBus napHepa
CBOICTB BEIIIECTB
60. Knaccudukanus 04.05 Knaccuukamus XuMIaecKux Hayuamcsa: o600marp PerynsituBHble:
XHUMHIYECKIX peaxIuii o pa3IUYHBIM IPU3HAKAM HHPOPMAIIUIO TIO TEME B BHIIE PasmigaroT criocod u pe3ynbTar
o (YUCII0 ¥ COCTaB pearupyroIIuX U CXEM, BBITIOJIHATH TECTOBBIC JIEUCTBUS
peakuuii mo ) .
00pa3yoNINXCs BEMIECTB; HATHIHE 3a/IaHus Ilo3HaBaTeabHbBIE:
pasinHBIM TpaHMIB pasaena has; BrasieroT 06IIMM MPHEMOM PEIICHHUS
TMPpHU3HAKaM. TerIoBoi 3¢ dexTt; n3MeHeHne 3a1a4
CTENeHe OKHUCIICHUS aTOMOB; KomMyKkaTuBHBIE:
HCTOJIb30BaHUE KaTaIn3aTopa; JloroBapuBarOTCsl O COBMECTHOM
HaIpaBJICHUE TIPOTEKAHU). JIEATEIBHOCTH O] PYKOBOJICTBOM
YUUTENs
61. CKOpOCTB 11.05 CKOpOCTb XMMUUYECKUX PEeaKLHi u Hayuamca: o6o0matb PerynsituBHble: Hmerot nenoctroe

(1)aKTOpI)I, BJIMAIOIIMEC HA HEC

I/IH(l)OpMaIII/IIO 10 TEMC B BHJIC

PaznuyatoT cocob u pe3ynbrar

MHPOBO33pPCHHE,




XUMHUYECKUX CXEM, BBIIOJIHATH TECTOBYIO JIeHUCTBUS COOTBETCTBYIOLIEE
peaximit paboty Ilo3HaBaTeabHbBIE: COBPEMEHHOMY
Brnaneror oOummM mprueMoM penieHnsT | YPOBHIO Pa3BUTHSA
3ama4y HayKu
KommykaTuBHbI€!
KoHTponupyroT neidcTBust naptHepa
62. | Knaccuduxarms 15.05 [IpocThie U coXKHbBIE BEIIECTBRA. Hayuamcs: o6006uiath [IposiBrsitoT
HEOPraHUIECKHX MeTansl 1 HEMETaIb , COCTaB, HH(POPMAIIUIO TI0 TEME B BHIIE I0OPOKENATEILHOCTh
A —— KiaccuuKaIus CX€M, BBITIOJIHITH TECTOBYIO ,OT3BIBUYMBOCTD, KaK
1 paboty MMOHMMAaHHE YYBCTB
IPYTUXITIOAEH U
63. CBoOUCTBa 18.05 OO6I1re XMMHYECKHE CBOMCTBA Hayuamcs: o6006math PeryasituBHbIC: COTIEPEKMBAHNE MM
HEOPraHUIECKHX OKCHJIOB M THJPOKCHIOB (OCHOBaHUH, | MH(GOPMAIIMIO [0 TEME B BUJIC PaEJII/IKIaIOT croco0 ¥ pe3yibTat
KHCJIOT, aM(OTEPHBIX TUAPOKCUIIOB), | CXEM, BBIOJHITH TECTOBYIO JIEHCTBUS
BCIIICCTB
conu B cBete TO/] paboty Ilo3naBaTenbHbIE:
Brnanerot o6umm mpueMoMm penieHus
3amaq
KommykaTtuBHbIe:
KoHTponupyroT neiicTBust napTHepa
64. | I eneTnueckue 22.05 l'enernyeckue psanpl MeTaa, Hayuamca: o6o6matb PerynsatuBHbie:
DPSLIBI METaIa, HEMeTaJljla U MEPEXOJIHOT0 METajlIa HHPOPMAIIHIO TIO TEME B BHIIE Pagnnr{amT croco0 ¥ pe3ynbTaT
CXEM, BBIIOJIHATH TECTOBYIO JIeHCTBUS
HEMCETAaJlJIa U
paboty Ilo3naBartenbHbIe:
nepexoaHoro Bnageror 00IUM MPUEMOM pEIIEHHS
MeTaajia 3a1a4
KomMmykaTuBHbIE!
KoHTponupyroT neicTBus naptHepa
65. KonTposbHnas 25.05 TecTupoBanue 110 BapuaHTam Hayuamcs: npuMeHATh PerynsiTuBHBIE: OCYLIECTBIISIOT
paGora Ned I'MA nemoBepcuu n(;nyquHHe 3HAHUS U MOIIArOBBI U UTOTOBBIA KOHTPOJIb
chopMHUPOBAHHBIE YMEHUS JIIIS 10 pe3yNbTaT
Pemienue 'MA pyup s pesy J
penreHus yIeOHbIX 3a1a4 I[Ho3naBartenbHbIe:
CTPOSIT PEYEBOE BBICKA3bIBAHUE B
YCTHOH W THCEMEHHOH popme
KommykaTtuBHbIe:
DopMynHpYIOT COOCTBEHHOE MHEHUE
Y TO3UIIHMIO
66 | Peszepm
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