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«CorsacoBaHo»
PykoBomgurens PMO yunrenei
XUMHHU U OUOJIOTHH

d.N.0. Pynenko :
W/ﬁnonnmb

ITpotokon Ne _1

ot «&4) asrycta 2022r.

«PaceMOTpEHO H PEKOMEHI0BAHO
K YTBEP/K/I€HHIO MeJaroru4ecKum
COBETOM»

[Tpotokoa Ne #

or« 37 » €& 2022r.

Pabouasi nporpamma
10 XHMHH.

Vposenb 001iero odpasoBanus (knace): 9 knacce

KonuuecTBo 4acoB: 4YacoB.

Vunutens: Pyoanosa Banentnna BukroposHa.
PaGouast 11porpaMmMa cocTaBlieHa B COOTBETCTBHHU C 110JI0KeHHsMH DeepaibHOTO TOCYIapCTBEHHOTO 00Opa30BaTEIBHOTO CTaHAApTa OCHOBHOI'O
0BLIEr0 0OPA30BAHIS BTOPOrO HOKOTEHHS, HA OCHOBC IIPUMEPHOIT [ [pOrpaMMbl OCHOBHOTO OOIIEro 00pasoBaiiis 110 XHMHAH | [TporpamMmel 110 XHMHH

K yaeOHHKy List 9 K1acca o0uieoOpasoBarenbHoit ko bl asropa O.C. 'abpuensdna (M.: IIpoceemtenne 201

2022-2023 y4. roa.

«YTBEpKIACHO»
[Ipukaz Ne_74.
or« 7y €2 2022r.

Jlnpekrop [onranesa H.A.

o D | (0)11117(03

9).




MyHHIHIIA/IbHOE 0I0/IKeTHOe 001eo0pa3oBaTeIbHOE YUPEKIeHH e
PoauonoBo-HecBeraiickoro paiiona

«bosabIipeBcKasi 0CHOBHAsS 001e00pa3oBaTeIbHAS IIKOJIA»
(MBOY « boaasipesckas OOII»)

«CoraacoBaHo» «PacecMoTpeHo H peKOMEH10BaHO «YTBeEpPKIAEHO»
PykoBomutens PMO yuuteneit K YTBEP:KIEHHIO MeJarornyecKum
XUMHUH 1 OH0I0TH COBETOM» ITpukas No_7.4«
®.1.0. Pyznenko JLB. I[Tpotokosn Ne .2 oT«/» L2 2022r.
S 2 MOJIITHUCH
Z %
or «27 __08. 2022r. Jlupexrop [osranesa H.A.
ITpotokoa Ne 1 G lrgh— TOMINCH
oT « &6 » aBrycra 2022r. - -

Pabouast nporpamma

o XUMHH.
VYpogens o011ero o6pazopanus (kiacc): 8 Kiace
KosimuecTBo yacoB:  yacos.
Yuurens: Pybanosa Basientna BuktoposHa.
Paboyas mporpamMma cocranicia B COOTBCTCTBHH C TOJMOXKEHMSIMH (DeiepaibHoro 10Cy1apCTBEHHOT0 00pa3oBateibioro CTaHapTa 0OCHOBHOTO
o0u1ero o0pazoBaHust BTOPO! 0 1HOKOIEHHS. HA OCHOBE TIPUMEPHOH [Iporpammbl octiosHoro odiero odpasoBanus 1mo Xumiii i [IporpaMMel o XUMHH

K yueOHHKY Ui 8 Kiacca o0nicoopasoBareibioi mkoet aBropa O.C. ['abpuesiia (M. JIpoda. 2018).

2022-2023 yu. 10.1.



PABOYAS MTPOI'PAMMA BKJIIOYAET YETBIPE PA3JIEJIA:

% Pazgen 1. [losicHUTeNbHAS 3aMKCKa, PACKPBIBAIOIIAS XapAKTEPUCTUKY U MECTO YI€OHOTO MpeaMeTa B 0a3MCHOM y4eOHOM IUTaHe, LIEIH €To
HU3YUCHUA, OCHOBHBIC COACPKATCIbHBIC JINHUH,

% Paznen 2. «Coxepxanue yueOHOTO TIPEAMETAY.

» Paznen 3. «Ilmanupyemsble npeAMeTHbIE pe3ylIbTaThl OCBOCHHS yUeOHOTO MpeAMETa, Kypcay.

» Paznen 4. «TemaTtnueckoe IIaHUPOBAHUE.

» Ilpunoxenus k Paboueit nporpamme: KanennapHo-remarnyeckoe miiaHUpOBaHHE.
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Paznen 1. IlosicHUTe/IbHAA 3aIUCKA
HopmaTuBHBIE TOKYMEHTBI.

1. ®enepanbubiii 3akoH PD o1 29.12.2012r. Ne 273-®3 pen. «O6 obpazoBanuu B Poccuiickoit denepamum.

2. Ilpukaz MwunoOpnayku Poccum ot 07.06.2017 Ne 506 «O BHeceHMM W3MEHEHHH B (QelepalbHBIi KOMIIOHEHT TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX  CTaHJAAPTOB HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEr0o W cpemHero ooOmero (mojgHoro) oobmero o0pa3oBaHUS,
YTBEPKAEHHBIN Mprka3zoM MuHoOpa3zoBanus Poccun 5 mapta 2004 1. No 1089».

3. [Ipuka3z MunuctepctBa npocsemenns Poccuiickoit @eneparuu ot 23.12.2020 Ne 766 "O BHeceHnHn H3MEHEHUM B PeepaibHBIN NepeueHb
y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAaHUIO MPU PeaTU3allMi UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALINIO 00pa30BaTeIbHBIX TPOrPAMM HAYaJIbHOTO
o011ero, 0CHOBHOTO 00IIEro, cpeHero ooIero 00pa3oBaHus OpraHU3alUsIMu, OCYIIECTBISIOIUMU 00pa30BaTENIbHYIO I€ATEIbHOCTD, YTBEPHKICHH bIH
npukazoM MunuctepcTBa npocsemienus: Poccuiickoit @enepanun ot 20 masg 2020 r. Ne 254

4., Tlpuka3z Munnpocsenienust Poccuu ot 23.12.2020 N 766 «O BHeceHnH u3MeHeHUH B eepanbHbIi epedeHb y4eOHUKOB, TOMYIIEHHBIX K
MCI0JIb30BAHUIO [P peaIU3allK UMEIOLIUX FOCYIapCTBEHHYIO0 aKKpeIUuTaIio 00pa3oBaTeNIbHBIX MPOrpaMM HavyajabHOTO 00I1Eero, OCHOBHOTO
oOuiero, cpeHero ooduero 00pa3oBaHus OpraHU3aIUSIMU, OCYIIECTBIISIOIMIMMU 00pa30BaTENIbHYIO 1€ATEIbHOCTD, YTBEPKICHHBIN TPUKA30M
Munuctepctsa npocsenieHus: Poccuiickoit @enepanun ot 20 mas 2020 r. Ne 254»

5. Ilpuka3 MunucrepctBa oOpazoBanuss u Hayku P® ot 04.10.2010 r. Ne986 «OO6 yrBepxkneHuu QenepaibHbIXx TpeOOBaHUA K

00pa30BaTeNbHBIM YUPEKICHUSIM B YACTH MUHUMAIILHOM OCHAIIEHHOCTH Y4eOHOTO mpoliiecca U 000pyA0BaHMs YUeOHBIX TOMEIIECHUI.

6. Pexomenpmanus muHucTepcTBa oOpazoBaHus U Hayku PD ot 24.11.2011 r. Ne MJI-1552/03 «O6 ocHamenuu o011e00pa3oBaTENIbHbBIX

YUpeXIeHUH yueOHbIM U y4eOHO0-1a00paTOPHBIM 000PyI0BAaHHEM.
7. Ilpuxa3 MunucrepcTBa 0o01Iero U npodeccuoHaIbHOro obpasoBaHusi pocToBckoi obmactu ot 08.08.2014 r. Ne 24/4.11-4851/M «O
MIPUMEPHOM TOpsIKE yTBEPIKICHUS u MIPUMEPHOM CTPYKTYpe pabounx IPOTPaMM».
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8. Ilporpamma Xumus: 8-11 wmaccel/ ['abpuensa O.C., pekoMeHgoBaHHas JlemapTraMeHTOM 00pa30BaTENBHBIX MPOTPAMM U CTaHIApTOB
oOmiero oOpazoBanust MunucrepcrBa oopazoBanus PO.

9.ITuceMo MuHOGpaszoBanust Pocrosekoii o6mactu ot 20.05.2022 Ne 24/3.1-8923 «Pekomennanuu mo cocTaBieHnIo y4eOHOTO MIaHa
00pa3oBaTeNbHBIX OPraHU3alui, peaTnu3yoNINX OCHOBHBIE 00pa30BaTeIbHBIE IPOrPaMMBbl HAYAJILHOTO OCHOBHOTO, OCHOBHOTO OOIIETO,
cpenHero o0Iero 00pa3oBaHus, PACIIOIOKEHHBIX Ha Tepputopun PoctoBckoit obmactu, Ha 2022-2023 y4ueOHBII 101

10. YcraB MBOY «bounasipesckas OOIL»

11. OcHOBHas 00pa3zoBaTeNbHas IPOrpaMMa OCHOBHOTO o01iero oopazosanus Ha 2022-2023 yuebnsiit ron MBOVY «bonapipesckas OOLI»
12. «Ilonoxenue o paboueil mporpaMme yueOHbIX KypCcOB, IPEAMETOB, AUCHUIUIUH (Moayieil)» MBOVY «bonapipesckas OOLI».

H3yuenue xumuu 6 8 knacce nanpaesieno Ha 00Cmudicerue Ciedyiouux ueneil:
* oceoenue gaxcHeuwux 3Hanui 00 OCHOBHBIX IMMOHATHAX U 3aKOHAX XMMHH, XUMHUYECKON CHMBOJIHKE;
* o06nadenue ymeHuaMu HAOMIOAATh XUMHYECKHE SBJICHHS, MPOBOJIUTH XUMHUUYECKHH OJKCIEPUMEHT, MPOWU3BOJHWTH pPacyeThl Ha OCHOBE
XUMUYECKUX (OPMYI BEIIECTB U YPABHECHUN XUMHUECKUX PEAKIIH;
* pazeumue TIO3HABATEIbHBIX HWHTEPECOB M HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B TMPOIECCE MPOBEICHUS XHUMHYECKOTO SKCIEPUMEHTA,
CaMOCTOSITEIPHOTO MMPUOOPETEHNS 3HAHUH B COOTBETCTBUU C BO3HUKAIOIIUMU KHU3HEHHBIMU MTOTPEOHOCTSIMHU;
* 6ochumaHue OTHOIICHUS K XUMHUU KaK K OJHOMY M3 (YHIaMEHTAJIbHBIX KOMIIOHCHTOB E€CTECTBO3HAHHUS W AJIEMEHTY OOIIeueI0BEYECKOM
KYJIbTYpHI;
(hopMHUpOBaHKE MPEACTABICHUS O XMMHUYECKOM AJIEMEHTE B (JOpMax €ro CyIeCTBOBAHMS — aTOMax, H30TOIMAaxX, HOHAX, IPOCTHIX BEIIECTBaX U
WX BOXHEHIITUX COSAMHEHUAX (OKCHIAX M APYTUX OMHAPHBIX COCIMHECHUSIX, KUCIOTaX, OCHOBAHUAX M COJISIX), O CTPOCHHH BEIIECTBA (THITOJOTHN
XUMUYECKUX CBS3EH U BUIAX KPUCTAIMIECKUX PEIIETOK), 3aKOHOMEPHOCTSIX MTPOTEKAHUS PEAKIIMA U UX KIacCHU(pUKAIIIH.
OcHogHble 3a0auu yuednozo Kypca.
dopmMupoBaHUE Y yJallUXCsl 3HAHUNW OCHOB HaYKU — BaXKHEUITUX (PaKTOB, MOHATUH, 3aKOHOB U TEOPUH, XUMUUYECKOTO S3bIKA, TOCTYIHBIX 0000IICHHI
Y TTOHSATUH O MPUHIIUITIAX XUMHUYECKOTO IIPOU3BOJICTBA;
Pa3BuTtne ymenuii paboTaTh C BEIIECTBAMU, BBIMIOJHATH HECIOKHBIE XHMHYECKHUE OMBITHI, COOMIOIATh MpaBuia TEXHUKH O€30MacHOCTH, TPaMOTHO
MIPUMEHSATh XUMUYECKHUE 3HAHUS B OOIIICHUU C TIPUPOJION;
PackpeiTre ponau XuMUU B pelIeHUH TTI00aIbHBIX MPOOIEM YeIOBEYECTBA,
Pa3Butne nuunocT oOyyaromuxcs, JOpMUPOBAHNE Y HUX T'YMaHUCTUYECKHX OTHOIICHUH M SKOJIOTHUYECKHU I1eIecCO00pa3HOro MOBeIeHUS B OBITY U B
TPYIOBOM JESTEINBHOCTH.




3

* NpUMeHeHHUe MOJYyYeHHBIX 3HAHUH M YMeHMil 11 6e30MacHOro MCMOJIb30BaHUS BEUIECTB U MAaTEPUAIOB B OBITY, CEIbCKOM XO3SHCTBE U Ha
IIPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a/ad B IOBCEJHEBHOW JKMU3HM, MPEAYNPEXKACHUS SIBICHUM, HAHOCSIIMX BpeJ 3J0pPOBBIO YEJIOBEKA U
OKpYXKarollen cpee.
Ocooennocmu paboueii npozpammot
3HaYNTEIBHOE MECTO B COACP)KAHWU Kypca OTBOAUTCS XHUMHUYECKOMY SKCHepuMeHTYy. OH OTKPBIBAET BO3MOXKHOCTH (POPMHUPOBATH Y YUAIIHXCS
CrieIMaIbHbIC MPEIMETHBIC YMEHHUS:
e paboTaTh C BEIIECTBAMU;
®  BBINOJHATH IPOCTHIE XUMHYECKHUE OTIBITHI;
®  YUYUT MIKOJBHUKOB O€30MaCHOMY M 3KOJIOTUYECKU TPaMOTHOMY OOpallleHHUIO ¢ BEIIeCTBaMU B OBITY U HA IIPOM3BOJICTBE.
[IporpamMma HanpassieHa Ha GOPMUPOBAHUE YU€OHO-YIIPABICHYECKUX YMEHHUM U HaBbIKOB, yi€OHO-KOMMYHUKAaTUBHBIX, y4€OHO-UH(POPMAITUOHHBIX
YMEHHM 1 HaBBIKOB, Pa3BUTHE JJOTMUYECKOTO MBILUIEHUSI HA OCHOBE () OPMHUPOBAHMSI YMEHUN CpaBHUBATh, Kilaccu(uLUpoBaTh, 000011aTh, J€1aTh
BBIBO/IbI, AHAJTU3UPOBATh, COMTOCTABIISATS.
3a ocHOBY paboueil mporpaMMbl B3sTa mporpamma Kypca xumun st 8-11 kimaccoB oOiieoOpazoBarenbHbiX yupexaenuit (asrop O.C. [Nabpuersin),
pekoMeHmoBaHHas [lemaprameHTOM 00pa30BaTEBHBIX MPOTPaMM UM CTaHAAPTOB oOmero oOpa3oBanus MunucrtepcTtBa oOpa3oBanus PO,
onyOJIMKOBaHHAs M31aTENBCTBOM «/Ipoda» B 2018 romy.
[Ipemmaraembie MaTepuanbl pa3padboTaHbl Ha ocHOBe aBTopckoi mporpammbl O.C.I'abpuensina, coorBercTBytomer denepabHOMY KOMIIOHEHTY
INocynapcTBeHHOTO cTaHAapTa 001IEer0 00pa3oBaHus U AOMYIIEHHOWM MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit deaepanun.
ABTOPCKOM ITporpaMmMe COOTBETCTBYET YUEOHUK: « XMUMHS 8 KJTaccy»
O.C.Tl'abpuensiH - pexoMeHJI0BaHO MwuHHCTEPCTBOM oOOpazoBaHusi u Hayku P® / 10-e m3manume, mepepaboranHoe — M.:IIpocBemenue, 2018r.
MecTto npeaMera B y4eOHOM IJIaHe.
B cootBercTBHU ¢ (enepanbHbBIM Oa3UCHBIM Y4eOHBIM IUIAHOM JUIsl OCHOBHOTO 00I1ero oOpa3oBaHus U B COOTBETCTBUM C yueOHbIM MiaHoM MBOY
«bonneipeBckas OOII» mporpamma Ha 2022-2023 yd4. roa paccuMTaHa Ha TpENOJaBaHUE Kypca XMMHUHU B 8 Kiacce B oObeMe 2 Yaca B HEJCIIO.
KonunuecTBo KOHTPOJBHBIX padoT 3a roJ — 44. KonnyecTBo MpakTH4ecKuX paboT 3a roj — 84.




Paznen 2. «Conepkanue yueOHOro npeamerar.
8 KUIACC

Tema 1. BBenenue B XuMuio

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSIX.

[TonaTre 0 XUMHYECKOM dJIEMEHTE U (PopMax ero CylecTBOBaHUS: CBOOOHBIX aTOMAaX, IPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBparnienus BemecTs. OTIUYHE XUMUUECKUX PEAKITAN OT (U3HUECKHUX SABJICHUN. POJIb XUMUHU B )KU3HU YETIOBEKA.

KpaTkue cBenenust U3 UCTOPUM BO3HUKHOBEHUs U pa3zButus xumuu. [lepuon anxumuu. [lonstue o ¢punocodpekom kamue. Xumusa B X VI B.
PazButne xumun Ha Pycu. Posib 0oTedecTBEHHBIX YUCHBIX B CTAHOBJIICHHH XMMUYECKOW Hayku - pabotel M. B. Jlomonocora, A. M. byrneposa, /1. U.
Menneneesa.

XUMHUYecKasi CHMBOJIMKA. 3HAKM XHUMHUYECKHUX OJJIEMEHTOB M TIPOMCXOXKICHHWE WX Ha3BaHWA. Xumuueckue Gopmynsl. HHAEKCH H
ko3¢ dunmentsl. OTHOCHUTENBHBIE aTOMHAS U MOJIEKYJIsIpHasi Macchl. PacyeT MaccoBOi O XUMUYECKOTO 3JI€MEHTa o (popMyJie BellecTBa.

[lepuoauueckast cucrema xumuueckux snemenToB JI. M. MenneneeBa, ee cTpykTypa: Majible M OOJIbIINE MEPUOAbI, TPYIIBI U MOATPYIIIIHI
(rmaBHas u moboyHas). [lepuoanueckas cuctema Kak ClpaBOYHOE OCOOUE IS MOJTy4YEHUS! CBEACHUNM 0 XUMUYECKUX AJIEMEHTAaX.

Pacuérnble 3agaun. 1. HaxoxjaeHue OTHOCHTEIBHOM MOJICKYJISPHOM MacChl BEIIECTBA IO €ro XMMHYEeCKoW ¢opmyrne. 2. Beruucnenue
MacCOBOM JJOJIM XUMUYECKOTO 3JIEMEHTAa B BELIECTBE 10 €ro popmye.

IIpakTuyeckas padora Ne 1
[IpaBuna TexHuku O0e30macHOCTH Ipu padoTe B XuMHUeckoM kKadbuHete. JlaboparopHoe o6opyoBaHue U oOpallieHne ¢ HUM.

IIpakTuyeckas padora Ne 2
Hab6nronenue 3a ropsimeid cBeuoi.

IIpenMeTHBIE PE3VILTATHI 00VUEHHS

Yyamuiics I0JKEH ymemy:

® UCIIOJIb30BAaTh HPHU XAPAKTCPUCTHUKE BCHICCTB IIOHATHS: «aTOM», «MOJICKYJIa», «XUMUYECKUHN SJICMCHT», «XUMUYECKUI 3HaK, HWJIWX CHMBOJI»,
«BCHICCTBO», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCHICCTBO», «CBOMCTBa BCIICCTB», <«XHUMHYCCKHUC SABJICHHA, <((I)I/I3I/I‘IGCKI/IC SBJICHUS,
«KOB(I)(I)I/II_[I/ICHTH», «HMHACKCBD», «OTHOCUTCIIbHAA aTOMHAs MacCa», KOTHOCUTCIIbHAA MOJICKYJISIpPHAA MaCCa», «MaCCOBasl NOJIA 3JICMCHTA»,



3HATh: IPEAMEThI U3YUEHUSI €CTECTBEHHOHAYUHBIX JUCLUILINH, B TOM YHCJIE XUMUHU; XUMUYECKHE CUMBOJIbI, UX HA3BaHUS U IPOU3HOILIEHUE;

KJIaccu(UIIMPOBATH BEIIECTBA IO COCTABY HA MPOCTHIE U CIIOKHBIE;

pa3nauyath: Tela U BEIIECTBA; XMMUUECKUN IEMEHT U MPOCTOE BEIIECTBO;

OTHCHIBATH: (POPMBI CYIIECTBOBAHHS XHMHUYECKUX 3JEMEHTOB (CBOOOIHBIE AaTOMBI, NMPOCTHIC BEUIECTBA, CIOKHBIC BEIIECTBA); TAOJIUYHYIO
dopmy Ileproamueckoit CUCTEMBl XHMMHUYSCKHAX JJIEMEHTOB; MOJIOKeHHE aieMeHTa B Tabmuie [. M. MeHneneeBa, HCIONB3YS IOHITHS
«IIEPUOJ, «TPYIIAY, «IJIaBHAs NOArPYIa», «1000YHAs MOATPYIIIA»; CBOMCTBA BEIIECTB (TBEP/BIX, )KUJIKUX, Fa3000pa3HbIX);

OOBSACHATh CYHIHOCTh XMMHUYECKUX SIBICHMHM (C TOUKH 3PEHMS] aTOMHO-MOJIEKYJISPHOIO YYEHHsS) M UX NPUHIUNHAIBHOE OTINYUE OT
(bu3NYeCKUX SBJICHUN;

XapaKTepU30BaTh: OCHOBHBIE METO/Ibl M3YYEHHS] €CTECTBEHHBIX MUCIUIUINH (HAOMI0/IeHNE, IKCIIEPUMEHT, MOJIEIMPOBAHKE); BEUIECTBO IO €ro
XMUMHUYECKON (OpMyse COIJIaCHO IUIaHY: KaueCTBEHHBIM COCTaB, THUIl BeUIECTBA (IPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISIpHAs Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJIM JIEMEHTOB B BELIECTBE (/711 CIOKHBIX
BEIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO U OTPHULIATEIbHYIO) B )KU3HU YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOLIEHHE K 3TOM mpolieme;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIeCTBa U MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUSX;

MIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBJICHUMN, MPOUCXOISIINX C BEIECTBAMU;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTHU IPU MPOBEICHUH HAOII0IEHUH U TaOOPaTOPHBIX OIBITOB.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs
VYyamuiicst JOJDKEH ymems.

OTIpEeNEeNATh POOJIEMBI, T. €. YCTaHABJIMBATH HECOOTBETCTBUE MEXK Y KEIAEMbIM U JICHCTBUTEIIbHBIM;

COCTaBJIATH CIIOKHBIN TJIAH TEKCTA,

BJIQJICTh TAKUM BHUJIOM HM3JIO’KEHHSI TEKCTA, KaK TOBECTBOBAHHE;

101 PYKOBOJICTBOM YUHUTEJISl IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

101 PYKOBOJICTBOM YUHUTENsl OPOPMIISTH OTUET, BKIFOUAIOIIMIA OTIMCAaHNE HAOIIOICHUS, €0 PE3YJIbTaTOB, BBIBOJIOB;

UCIIOJb30BaTh TAKOW BHJl MBICICHHOTO (WICAIBHOTO) MOJICTMPOBAHMS, KaK 3HAKOBOE MOJCIMPOBAaHUE (HA MPHUMEpPE 3HAKOB XHUMHYECKUX
AJIEMEHTOB, XUMHYECKHUX (hopmMyi);

UCIIOJIb30BaTh TAKOH BHJl MaTEPUAIBHOTO (IMPEAMETHOTO) MOJICIIMPOBAHUS, KaK (DU3MYECKOE MOJICIIMPOBaHUE (Ha TpUMEpEe MOJCIHPOBAHHUS
aTOMOB U MOJICKYJI);

MOJIy4aTh XUMUYECKYI0 HH()OPMAIIUIO U3 Pa3IIUYHBIX HCTOYHUKOB;

ompeneNaTh OObEKT U aCTIeKT aHaJIN3a U CHHTE3a;

OTIpeIeNIATh KOMIOHEHTHI 00bEKTa B COOTBETCTBUH C ACTIEKTOM aHAlM3a U CUHTE3a;

OCYILIECTBIISTh KAYECTBEHHOE M KOJTMYECTBEHHOE OMTMCAHHEe KOMIIOHEHTOB 00BEKTa;

OTIpeNieNATh OTHOLIEHUS 00BEKTa C IPYTUMHU 00bEKTaMU;



® OMpeAeTsaTh CYIIECTBEHHBIE MPU3HAKH 00BEKTA.
Tema 2. ATOMBI XUMHYECKHUX 3J1€MEHTOB

AToMBI Kak (hopMa CYIIECTBOBAaHUS XHUMHUYSCKUX 3JieMeHTOB. OCHOBHBIC CBEJCHHUS O CTPOCHHHM aTOMOB. JloKa3aTeiabCTBa CIIOKHOCTH
crpoenust atroMoB. OmbITel Pesepdopaa. [lnanerapaas Moiennb CTpOCHHUS aToma.

CocraB aTrOMHBIX SJEp: MPOTOHBI M HEUTpOHBL. OTHOCUTENBbHAs aTOMHAas Macca. B3auMOCBSI3b TOHATUH «IIPOTOHY», «HEHTPOHY,
«OTHOCHUTEJIbHASI AaTOMHAsI Macca.

N3menenue yucia npoTOHOB B siIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKUX JIEMEHTOB.

N3menenue ymcina HEUTPOHOB B sipe aromMa - oOpa3oBaHMe H30TOMOB. COBpPEMEHHOE OIpPEACIICHUE TMOHATUS «XUMHUYECKUU DIEMEHT).
N3oTormb! kKak pa3sHOBUAHOCTH aTOMOB OJTHOTO XUMHYECKOTO AJIEMEHTA.

OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J04YeK aToMOB XMMHUecKuX neMeHToB Nel-20 mepuomuueckoi cucrembl J[. M. Menneneesa.
[TonsaTHe 0 3aBepIIEHHOM M HE3aBEPIIIEHHOM 3JIEKTPOHHOM CJIO€ (PHEPTreTUUECKOM YPOBHE).

[Tepuoanueckas cucremMa xumuyeckux syemeHToB JI. M. MennmeneeBa u cTpoeHHE aTOMOB: (DPM3MYECKUN CMBICT TMOPSIKOBOTO HOMEpa
aJIeMeHTa, HOMepa TPYIIbI, HOMepa NepHo/Ia.

N3menenne uucna SJIEKTPOHOB HA BHEIIHEM OJJICKTPOHHOM YpPOBHE aToOMa XHUMHYECKOTO JJEMEHTa - 00pa30BaHUE TMOJIOKUTEIBHBIX U
OTpPHIIATEILHBIX HOHOB. OHBI, 00pa3oBaHHBIEC aTOMaMH METALIOB U HeMeTaUIOB. [I[pUYMHbBI N3MEHEHUS METATUYSCKUX U HEMETaUTMYECKIX CBOMCTB
B MEepUOJaxX U Tpymmax.

O6pazoBanue OmHApHBIX coenuHeHni. [lonsaTre 00 MOHHOM CBsi3U. CXxeMbl 00pa30BaHUS HOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXAy co00il - 00pa3oBaHHE IABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBaneHnTHas HenossipHasi XUMUYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIHI.

B3zaumoneiicTBue aToMOB XHMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXIy c000i - oOpa3oBaHHe OMHApHBIX COEIMHEHUN HEMETaJUIOB.
DIIEKTPOOTPUIIATEIBHOCTD. [IOHSITHE O KOBAJICHTHOM MOJIAPHOM CBSI3H.

B3aumojeiicTBue aToMOB XMMHUYECKHX DJIEMEHTOB-METAJUIOB MEXJy c000i - 00pa3oBaHHME MeETaUIMUeCKUX KpucramwioB. [lonsarue o
METAJUIMYECKOM CBS3H.

JdemoncTpauuu. Mojenn aTOMOB XUMUYECKHUX 3J1eMEeHTOB. [leproauyeckas cucrema xumuueckux asemeHToB . . Menneneena.
IlpeaMeTHbIe Pe3yJbTAThI 00YYCHUS
Yyamuiics JOJDKEH ymemsy.

® UCIIOJb30BATh IPU XAPAaKTEPUCTUKE AaTOMOB IOHATHUSA: «IPOTOH», «HEUTPOH», «AJIEKTPOH», «XUMHUYECKUN 3JIEMEHT», «MacCOBOE UHCIIO»,
«HU30TOI», «BJIEKTPOHHBIM CIION», «IHEPreTUYECKUU YPOBEHBY», «IJIEMEHTHI-METAIIbD), <«BJIEMEHThI-HEMETAUIb»; IPU XapaKTEPUCTHKE
BEILIECTB MOHATHS «MOHHAsS CBSI3bY», MOHBI», «KKOBAJIEHTHAs! HEMOJISIPHAS CBS3b), «KOBAJIEHTHAs MOJIIPHAS CBA3bY, «IJIEKTPOOTPULIATEIBHOCTDY,
«BAJIIEHTHOCTbHY, «METAJIINYECKAs CBSI3bY;

® ONUCBIBaTh COCTAaB U CTPOCHHE aTOMOB JIEMEHTOB C MOPAIKOBbIMH HOMepamu 1—20 B [lepuoanueckoil cuctemMe XUMHUECKUX AJIEMEHTOB Jl.




W. Menneneena;

COCTaBIISATh CXEMbI PACTIPEICIICHUS HIICKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CXEMbI 00pa30BaHUS Pa3HBIX THIIOB
XUMUYECKOH CBSI3U (MOHHOMW, KOBAJIGHTHOM, METAINTUYECKOMN );

OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XUMHUYECKHX OJJIEMEHTOB (3apsIO0B sIEp aTOMOB, YHCIIA DJIEKTPOHOB HA BHEIIHEM
AJIEKTPOHHOM CJIO€, YUCJIO 3aMOJIHSAEMBIX 3JIEKTPOHHBIX CIIOEB, PaUyC aTOMa, AIEKTPOOTPUIATEIHbHOCTh, METAINTMYECKUE U HEMETAJITNYE CKIE
CBOMCTBA) B Mepuojax W rpymnmnax (TiaBHbIX noarpymmax) [lepuoaudeckoit cuctembl xumuueckux aneMmeHToB [[. 1. MennpeneeBa ¢ TOUKH
3pEHUsI TEOPUU CTPOCHHUS aTOMa;

CpPaBHUBATh CBOMCTBA aTOMOB XMMHMUYECKHX 3JIEMEHTOB, HAXOSAIIMXCSA B OJTHOM TEPHOJIe WK riaaBHOW moarpymie [leproandeckoil CUCTEMBI
xumudeckux snemeHnToB Jl. Y. MenneneeBa (3apsa0B sep aTOMOB, YHCIA JIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aI0JTHIEMBIX
AJIIEKTPOHHBIX CJIOEB, PAJNYC aTOMa, JIEKTPOOTPUIIATEITLHOCTh, METANTMYECKUE U HEMETAJUTMYECKUE CBOMCTRA);

JaBaTh XapaKTEPUCTHKY XUMHUUECKHX AJIEMEHTOB IO UX MoJiokeHUI0 B [lepuoandeckoit cucteme xumudeckux anemeHToB JI. . Menneneena
(XMMHYECKHH 3HAK, MMOPSIKOBBI HOMEp, TIEPUOI, TPYIIa, MOArPYINa, OTHOCUTEIbHA aTOMHAs Macca, CTPOCHHE aToMa — 3apsil sapa, YUCio
MIPOTOHOB U HEHTPOHOB B sI/IPE, OOIIEE YHUCIIO SIIEKTPOHOB, PACIIPEACIICHNE AIEKTPOHOB 110 AJICKTPOHHBIM CIIOSIM);

OTIPENIETISATh TUTT XUMHYECKOH CBSI3H 10 (popMyJsie BEIIecTBa;

MPUBOUTH TIPUMEPHI BEIIECTB C PAa3HBIMU THIIAMU XUMHYECKOU CBSI3H,

XapaKTEepPHU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBs3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMYECKOU CBSI3H;

YCTaHaBJIMBATh IPUYNHHO-CIIE/ICTBEHHBIE CBS3U: COCTaB BELIECTBA — THUIl XUMUYECKOM CBA3U;

COCTaBIIATH (POPMYJIbl OMHAPHBIX COEIMHEHUHN MO BaJ€HTHOCTH;

HAXOJUTh BAJIEGHTHOCTh JIEMEHTOB 10 ¢opMysie OMHAPHOTO COEAUHEHUS.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI
VYyamuiics 10JDKEH ymems.

(bopMyYITHPOBATh THIIOTE3Y IO PEIICHUIO TPOOIIEeM;

COCTABJIATH TUIAH BBITIOJHEHUsI y4eOHOM 3a1auu, pelIeHus po0IeM TBOPUYECKOTO M MMOMCKOBOTO XapaKTepa, BBHITIOJTHEHUS IIPOCKTa COBMECTHO C
YUUTEIIEM;

COCTaBJIATh TE3UCHI TEKCTA;

BJIQJICTh TAKUM BHUJIOM H3JIOKEHHS TEKCTA, KaK OIMCAHHE;

WCIOJb30BaTh TAaKOW BHJ MBICICHHOTO (HMICAbHOTO) MOJCIUPOBAHUS, KaK 3HAKOBOEC MOJCIMpOBaHHE (Ha TpPUMEpPE COCTABJICHUS CXEM
00pa3oBaHUs XUMHYECKOU CBS3H);

UCIIOJIb30BaTh TAKOH BUJI MATEPHAIBLHOTO (MPEIMETHOTO) MOJICIIMPOBAHUS, KAK aHAJIOTOBOE MO/ICIIMPOBAHHCE;

MCIIOJIb30BaTh TaKOW BUJ MaTepUaIbHOTO (MPEAMETHOT0) MOJICTUPOBaHUs, KaK (pU3nveckoe MoJenMpoBaHue (Ha mpuMepe Moeieil CTpoeHus
aTOMOB);



OTIpeNieNaTh OOBEKTHI CPABHEHHUS M ACTIEKT CPABHEHUSI 00bEKTOB;
BBINIOJIHATH HEIOJHOE OTHOJIMHEMHOE CPAaBHEHHUE;
BBITIOJIHATH HEMOJHOE KOMIUIEKCHOE CPABHEHUE;
BBINIOJIHATH IIOJIHOE OTHOJIMHEMHOE CPAaBHEHHE
Tema 3. IlpocTbie BemecTBa
[TosoxkeHrne METAIIOB M HEMETAJIOB B INEPUOJAMYECKON cucTtemMe xuMuueckux sieMeHToB [l M. MenpaeneeBa. BaxHeilmime npocTtbie
BEIIIECTBA - METAJUJIBL: KEJe30, ATFOMUHUHN, KaIbIUi, MarHUi, HaTpui, Kanuil. O0mue pusnyeckue cBOMCTBA METAIIJIOB.

Baxkneiimue mnpocTele BellecTBa - HEMETalUlbl, 0Opa30BaHHbIE aTOMaMM KHCJIOpOJa, BOJOpOJa, a3oTa, cepwl, ¢ocdopa, yriepoaa.
CriocoOHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB K OOpa30BaHUIO HECKOJIbKMX MPOCTBIX BEIIECTB - aUIOTPONHs. AJUIOTPONHBIE MOAMU(DUKAINU
Kucaopoaa, pocdopa u oyoBa. Metauinyeckue U HEMETANIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JEJIEHUS MPOCTHIX BEUIECTB Ha
METaJUIbl U HEMETAJIBI.

[Toctosinnas ABoraapo. KonmnuectBo BemiectBa. Monb. MonsipHas macca. MossipHblil 00beM razoo0pa3HbIX BellecTB. KpaTHble eIuMHUIIBI
KOJIMYECTBA BEIIECTBA — MHUIMMOJb U KUJIOMOJIb, MIJUTUMOJISIPHASE M KUJIOMOJISIpHASI MacChl BEIIECTBA, MUJUIUMOJIIPHBIA U KUJIOMOJIIPHBIA 00bEMBI
ra3000pa3HBIX BEIIECTB.

Pacyets! ¢ Hcnonb30BaHNEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Macca», «MOJIIPHBIA 00BEM T'a30B», «IIOCTOSIHHAs ABOTaIpO».

Pacuernblie 3agaun. 1. Boruncnenue MoJiIpHONW Macchl BEHIECTB MO XUMHUYECKUM (opmynam. 2. PacueTsl ¢ MCHOJIb30BaHHEM MHOHATUN
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEM Tra30By», «IIOCTOSTHHAsT ABOTaIpo».

JemoncTpanun. HekoTopble MeTasibl U HEMETaIUIbl KOJIMYECTBOM BelecTBa 1 Mosib. MoJienb MoJISIpHOTO 00bemMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHbIe Pe3ybTaThl 00YYCHUS
VYyamuiics JOJDKEH ymems.

® UCIIOJb30BAaTh I[P XAPAKTEPUCTHKE BEIIECTB IOHATUA: «METAJJIbD», «IUIACTUYHOCTBY», «TEILNIONPOBOJHOCTBY, «IJIEKTPOIPOBOJHOCTHY,
«HEMETAJUIBDY, «AJIIOTPOIUSY, «AJUIOTPOITHBIE BUIOM3MEHEHUS, WU MOIU(DUKALIUN;
® ONUCBIBaTh IIOJIOKEHUE 3JIEMEHTOB-METANIOB W 3JEMEHTOB-HeMeTauioB B Ilepumonnueckoid cucreme xumuueckux osnemeHtoB JI. .
Menneneena;
KJIaCCU(UIIMPOBATH MIPOCTHIE BEIIECTBA Ha METAIIJIbl U HEMETAJIJIbI, JJIEMEHTHI;

¢ OIpeACATh NPUHAIICIKHOCTh HCOPIraHUYCCKNUX BCHICCTB K OJHOMY M3 NU3YUCHHBIX KJIACCOB — MCTAJIJIbl U HEMCTAJUIBI;

® JOKAa3bIBaTb OTHOCHUTCIBHOCTD ACJICHUA ITPOCTHIX BCUICCTB HAa MCTAJIJIBI U HEMCTAJLJIBI;

® XApPAaKTCpU30BaATh O6H_II/IC (1)I/I3I/I‘leCKI/IC CBOMCTBA MCTaJIOB,

¢ YCTAHABJIMBATH HNPHUYNHHO-CICACTBCHHBIC CBA3U MCXKAY CTPOCHUEM aTOMa U XUMHUYECKOM CBS3bI0 B INPOCTBIX BCIICCTBAX — MCTAJLUIAX H
HEMCTAJlIax,

® OOBACHATH MHOFOO6pa3I/Ie MMPOCTBIX BCHIECCTB TAKUM q)aKTOpOM, KaK aJUIOTPOIINS;



® ONUCHIBAaTh CBOMCTBA BEILIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILJIOB);
e coOMroIaTh MpaBWIa TEXHUKHA O€30TIAaCHOCTH TPU MPOBEICHUH HAOIIOICHUH U TA00PATOPHBIX OIBITOB;
® UCIIOJB30BATh MPHU PEUICHUU PACUETHBIX 3a7au MOHATHUS: «KOJIHMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSTHHAs ABOTaApO», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», KHOPMAJILHBIE YCIOBUS»;
® TIPOBOJUTH PACUETHI C UCIOJIH30BAHUEM TOHSITHUH: «KOJUYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJIIPHBIA 00BEM Ta30B», «IOCTOSHHAs
ABoraapo».
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH st
Yyamuiicst JOJDKEH ymems.
COCTaBJISITh KOHCIIEKT TEKCTa;
CaMOCTOSITEJILHO MCIIOJIH30BaTh HETIOCPEICTBEHHOE HAOIIOCHUE;
CaMOCTOSITEIHHO 0(OPMIIATH OTYET, BKITIOUYAIONIUN OTICaHue HAOIOIEHHUS, €TO PE3YJIbTaTOB, BHIBOJIOB;
BBITIOJTHATH TIOJTHOE KOMITJIEKCHOE CPaBHEHUE;
BBITIOJTHITH CPAaBHEHUE TI0 aHAJIOTUH
Tema 4. CoenuHeHUs] XHMHUYECKHX 3JIEMEHTOB
Crenens okucnenusa. Onpeenenre CTeNeH! OKUCISHHS JIEMEHTOB 110 XUMHUYecKo# dopmyne coenuHeHus. CoctaBneHue Gopmyin OMHApHBIX
coemHeHuH, oOuMii cnocod ux Ha3piBaHMs. bUHApHbBIE COeNMHEHUs: OKCUIBI, XIOpUAbl, cyiabbuabl u ap. CocraBnenue ux dopmyn. [IpeacraBurenu
OKCHJIOB: BOJa, YTJIEKHCIIBIM I'a3 U HeralleHast u3Bectb. [IpeacraBurenu neTydynx BOJOPOIHBIX COEAMHEHUM: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMsI, MX COCTaB M Ha3BaHHWA. PacTBOPMMOCTh OCHOBaHHMI B Boje. Tabmuiia pacTBOPUMOCTH THIPOKCHIOB W COJICH B BOJE.
[IpeacraBurenu mienoden: TMAPOKCUIBI HATpus, Kanusd W Kaublus. [loHATHe O KadecTBeHHBIX peaknusx. Muaukaropsl. M3MeHeHHE OKpacku
WHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotsl, ux cocraB u HaszBanus. Knaccuduxamus xuciot. IlpencraButenu KUCIOT: cepHasl, COJsiHas U a30THasA. VI3MeHeHHe OKpacKu
VHJIMKaTOpPOB B KUCIIOTHOM cpene.

Conu kak mpou3BOAHBIE KUCIOT U OCHOBaHUM. VX coctaB u Ha3zBaHus. PacTBopumMocTh coneil B Boae. IIpencraBurenu coneil: Xaopua HaTpus,
kapOoHaT u ¢ocdaT KaabIIHsl.

Amop(dHbIe ¥ KpUCTAIITUYECKIE BEIIECTBA.

MexMoneKkyaspHble B3auMOJACHCTBUS. THUIBI KPUCTAINIMYECKUX PEUIETOK: MOHHAs, aTOMHAas, MOJIEKYJIApHas U MeTaJJInuecKas. 3aBUCUMOCTb
CBOWCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYISIPHOTO CTPOEHUS.

Uuctele BemiecTBa U cMecu. [Ipumepbl XKUAKHX, TBEPABIX M Tra3000pa3Hbix cMmeceil. CBOWCTBa YUCTBIX BelIeCTB UM cMeced. Mx cocrtas.
MaccoBast 1 00beMHasi JOJIH KOMIIOHEHTa cMecH. PacueTsl, CBSA3aHHBIE C UCIOJIb30BAHNEM TIOHATHUS AOJIS.
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Pacuérupie 3amauu. 1. Pacuer MaccoBoii 1 00beEMHON MOJIEil KOMIIOHEHTOB CMECH BEIIECTB. 2. BBIUMCIEHUE MACCOBOU JIOJU BEILIECTBA B

pacTBOpe MO M3BECTHOM Macce paCTBOPEHHOT'O BELIECTBA M MAcce€ pacTBOpUTENA. 3. BrluncieHne Macchl pacTBOPSIEMOIO BEIIECTBA U PaCTBOPHUTEIS,
HEOOXOIUMBIX JIJISl IPUTOTOBJICHHS OTIPEICIIEHHON MacChl pacTBOPA C M3BECTHOM MAaCCOBOM J0JICH pacCTBOPEHHOTO BEIIECTBA.

JdemoncTpanuu. O0pa3ibl OKCUIOB, KUCIOT, OCHOBAaHUI U cojieil. Mojenn KpUCTaNIMYEeCKUX PElIeTOK XJIOpUJa HATpusd, ajiMas3a, OKCHJa

yriepoaa (IV). CriocoObl pazaenenust cMeceil, TUCTUIUISIIIUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3liamMu BEIIECTB PAa3HBIX Ki1accoB. 2. Paznenenue cmecei.
IIpakTnueckas padota Ne 3.AHanu3 MOYBHI U BOJBIL.
IpakTHyeckass padora Ne 4.[IpuroroBieHue pacTBopa caxapa ¢ 3aJJlaHHOM MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE PE3VALTATHI 00VUEHHS

VYyamuiicst JOJDKEH ymems.

WCIIOJIb30BAaTh TP XapaKTCPUCTHKE BEIICCTB IOHATHS: «CTCTICHb OKHCIICHHS», «BAJICHTHOCTB», «OKCHIBD», «OCHOBAHUSMY), «IICIIOYN»,
«KaueCTBEHHAs PEAKIIHs», «HHIUKATOPY, KKUCIOTH), «KACIOPOJICOIEPIKAITUE KHCIOThI», «OECKHCIOPOIHBIC KUCIOTHI», «KHUCIOTHAS Cpe/ay,
«IIeTIOYHAs Cpefia», «HeWTpalbHas cpefay, «imkaia pHy», «commy, «aMop(dHBIe BEIIeCTBay, «KPUCTALTHYECKIE BEIIECTBAY, «KPUCTATTHYECKAs
peleTkay, «HOHHas KPHCTALUTMYECKash PEIIeTKa», «aTOMHas KPHCTAIUTMYECKas pPelIeTKa», «MOJIEKYJSpHas KPUCTAIUTMYECKas pEIIeTKay,
«MeTaJUTMYecKasi KpUCTAJUTMYECKAst PEIIETKAY, «CMECH»;

KJIACCU(HUITUPOBATH CJIOKHBIE HEOPraHUYECKHE BEIISCTBA 10 COCTABY Ha OKCHUJIBI, OCHOBAHUS, KACIOTHI U COJIM; OCHOBAHUS, KACIOTHI U COJIH
10 PACTBOPUMOCTH B BOJIE; KUCJIOTHI TI0 OCHOBHOCTH U COACPIKAHUIO KUCIOPOJIa;

OTIPENIENATh MPHHAIC)KHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 M3YyYCHHBIX KJIACCOB (OKCHIBI, JIETY4He BOJOPOJHBIC COCIUHCHWS,
OCHOBaHMSI, KUCJIOTHI, COJIN) TIO0 popmyIe;

OTIHMCBHIBATH CBOMCTBA OTMIEJBHBIX MPEICTABUTEIICH OKCHIOB (Ha IPHUMEPE BOIBI, YIIIEKHCIIOTO T'a3a, HeTallleHOW U3BECTH), JIETYYUX BOJOPOIHBIX
COCIMHEHUH (Ha TpuMepe XJIOPOBOJOPOJa M aMMHaKa), OCHOBaHWH (Ha NpUMEpe TUAPOKCHIOB HATPHS, KW M KaIbIWs), KUCIOT (Ha
MpUMepe CEPHOM KUCIIOTHI) U coJiel (Ha mpuMepe XJIopuaa HaTpusl, kKapOoHaTa Kanblus, Gocdara Kanpius);

OTIPENENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYIIBI OKCHIOB, OCHOBAHHM, KUCIOT U COJICH TI0 BAJICHTHOCTSIM U CTEIICHSIM OKHCIICHHS DJIEMEHTOB, a TaKKe 3apsaM HOHOB,
YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJICH;

COCTaBJIATh HA3BaHUS OKCUJIOB, OCHOBAHUH, KUCIIOT U COJICH; CPABHUBATH BaJICHTHOCTh M CTEIICHb OKHCJICHHUS; OKCHUJIbI, OCHOBAHUS, KHCIOTHI U
COJIH IO COCTaBY;

UCIIOJIb30BaTh TAOJIMILy PACTBOPUMOCTH JUTSI OTIPE/ICIICHUS] PACTBOPUMOCTH BEIIIECTB;

yCTaHaBIIMBATh TEHETHYECKYIO CBSI3b MEX]Ly OKCHJIOM U TUAPO-KCHIOM U HA000POT; MPUYMHHO-CIICICTBEHHBIC CBSI3H MEX]y CTPOCHHEM aToMa,
XUMHYECKOH CBS3BIO M TUTIOM KPUCTATTUYECKON PEIIETKU XUMHUECKUX COSIMHECHMUIA;

XapaKTepH30BaTh aTOMHBIE, MOJICKY/ISIPHbIE, HOHHBIE METAJUINUECKHE KPUCTAIUTMUECKHE PEIIETKH; CPEly pacTBOpa C MOMOIIBIO IIKaibl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIAMH KPUCTAILITUYECKON PEIIETKH;
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MIPOBOINTH HAOJIOICHUS 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMH, TIPOUCXOISIIAMU C BEIIECTBAMU;

coOroaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH NPU POBEICHUH HAOIIOICHUH U OIBITOB;

HCCIIE0BAaTh CPEly pacTBOPa C MOMOIIBI0 HHIMKATOPOB; IKCIIEPUMEHTAIBLHO Pa3IMdaTh KUCIOTHI U IIET0YH, MOJIb3YSICh HHIANKATOPaAMU;

WCIIOJIb30BaTh MIPU PEUICHUH PACUETHBIX 3a/1a4 MOHATUS «MaccoBas JI0JIs DJIEMEHTa B BEIIECTBEY, «MACcCOBast J0JI pACTBOPEHHOTO BEIIECTBAY,

«00BEeMHasI JI0JIs Ta3000pa3HOTO BEIIECTBAY,
® TIPOBOJIUTH PacUeThl C HCIIOJIH30BAHUEM IMOHSATHUH «MaccoBas JOJs JIEMEHTAa B BEIECTBE», «MAcCOBasi J0JiI PAaCTBOPEHHOTO BEIECTBAY,

«00BeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH sl

Yyamuiicst JOJKEH ymems.

COCTaBJISATh HA OCHOBE TE€KCTa TAaOIUIBI, B TOM uKcie ¢ npumeHennem cpeacts UKT;

O] PYKOBOJICTBOM YUYHUTEJISI IPOBOIUTH OTIOCPEIOBAHHOE HAOII0/IEHNE

O] PYKOBOJICTBOM YUIHUTEINSI OPOPMIISITH OTUET, BKIIOUAIOIINIA OMUCAHUE SKCTIEPUMEHTA, €T0 Pe3yJIhbTaTOB, BBIBOJIOB;

OCYIIIECTBJISITh MHIYKTUBHOE 00001IeHIE (OT €IMHUYHOTO JIOCTOBEPHOTO K O0IIEMY BEPOSTHOCTHOMY), T. €. OTPEETSATh OOIIHE CYIIeCTBEHHBIC

MIPU3HAKU JBYX U 0oJjiee 00BEKTOB U (PUKCUPOBATH UX B (hOpMe NOHITUS UIH CYXKICHHUS;

® OCYIIECTBIATH ACAYKTUBHOE 0000IIeHUE (MMOABEACHUE €IMHUYHOTO JOCTOBEPHOTO TOJ1 00Iee TOCTOBEPHOE), T. €. aKTYaTN3UPOBATh TIOHITHE
WIH CY)KJEHHE, U OTOXKAECCTBISATH C HUIM COOTBETCTBYIOIINE CYLIECTBEHHbIE TPU3HAKU OJTHOTO UK O0jiee 0OBEKTOB;

® OMpeAensaTh aCHeKT Kiaccupukanmu;

® OCYLIECTBIATH KIacCU(UKALINIO;

® 3HATh U UCIOJIB30BATh Pa3INuHbIe (POPMBI MPEICTABICHUS KIIaCCU(UKALIUH.

Tema 5. U3MeHeHus, IPOUCXOasilMe ¢ BelleCTBAMHU

[TonsiTue sABJIEHUN KaK W3MEHEHWH, MPOMCXOJAIIUX C BEIICCTBaMH. SIBJICHUS, CBSI3aHHBIE C M3MEHEHUEM KPHUCTAUIMYECKOTO CTPOCHUS
BEILIECTBA MPU MOCTOSIHHOM €ro cocTaBe, (u3uveckue sBjeHUs. Du3nuecKkue SBICHUS B XMUMHUU: AUCTHILUISALNSA, KPUCTAJUTM3AllMs, BhIIAPUBAHUC H
BO3TOHKA BEIIECTB, ICHTPU(PYTHPOBAHHE.

SIBneHus1, CBS3aHHBIE C U3MEHEHUEM COCTaBa BEILIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yCIOBHUS MPOTEKAHUS XMMUYECKUX PEAKIUH.
[TonsiTre 00 AK30- U PHIOTEPMUUECKHUX PEaKIUAX. Peakiiuu ropeHust Kak 4acTHBIN CiIydail S5K30TepMUYECKUX PEaKLUi, MPOTEKAIOUIUX C BbIICICHHEM
CBeETa.

3aKOH COXpaHEHUS MACChI BEIIECTB. XUMUYECKHE YpaBHEHUA. 3HAUCHUE UHICKCOB U K03 puineHToB. CocTaBieHHe YpaBHEHUN XUMUYECKUX
peaKkiuu.
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Pacyetsl Mo XMMUYECKHM YpaBHCHHSIM. PelieHue 3ajad Ha HaXOKJICHHUE KOJIMYECTBA BEIIECTBA, MACCHl WIIH 00beMa MPOAYKTa PEAKIHH TI0
KOJIMYECTBY BEIECTBA, MAcCe MM 00BEMY MCXOHOTO BEIIeCTBA. PacdyeTsl ¢ MCIOb30BAHUEM MOHSITHS «IOJIs», KOTJa UCXOTHOE BEIIECTBO JaHO B
BHUJIE pAaCTBOPA C 33JIaHHOM MaCCOBOM JI0JIEN PAaCTBOPEHHOIO BEUIECTBA WIIM COAECPKUT OMPEACIEHHYIO JTOII0 IPUMECEM.

Peaknuu paznoxenus. [IoHaTHe 0 CKOPOCTH XMMUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSHI.

Peakimu coennnenus. Katanmutudeckue u HekatanuTuueckue peakiun. OOpaTuMbie 1 HEOOPATUMBIC PEaKIUH.

Peakiun 3amenieHus. DIEKTPOXMMHMUYECKHH Psii HANPSHKEHUA METAJJIOB, €r0 HCIOJIb30BaHHWE /I IMPOTHO3HPOBAHUS BO3MOYKHOCTHU
MPOTEKaHUs PeaKUUid MEXAY METAJJIAMH M PACTBOPaMU KUCJIOT. Peakiiuy BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTUMU METAIIJIAMH.

Peakun oomena. Peakiiuu HelTpanu3anuu. Y CIOBHS IPOTEKAHMS peakIuii oOMeHa B pacTBOpax JI0 KOHIIA.

Tunbl XUMHUYECKUX peakiui (M0 MPU3HAKY «UYUCIO W COCTaB HMCXOJHBIX BEIIECTB M IMPOJYKTOB PEAKIMK») HA MPUMEPE CBOMCTB BOJIBI.
Peakuust pasyioxkeHuss - BIEKTPOJW3 BOAbL. Peaknuu cOoelMHEHUs - B3aMMOJEHCTBHE BOJbI C OKCHUAAMH METAUIOB M HeMeTtauioB. [loHsThe
«TUIPOKCUIBI». Peakiuu 3aMenienrs - B3auMOJCHCTBHE BOJBI C IIETOYHBIMUA U IIEJIOYHO3EMENbHBIMU MeTamaMu. Peakniuu oOMeHa (Ha mpumepe
rUApoIn3a cyabGuaa aTOMUHNS U KapOuaa KaJlblys).

Pacuérnble 3aga4u. 1. Beruucinenue mo XMUMUYECKUM YPaBHEHUSIM MacChl WM KOJMYECTBA BEMIECTBA MO M3BECTHOM MACCE WIIM KOJUYECTBY
BEIIIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKIIMIO BEIIECTB WJIM MPOJAYKTOB peakiuu. 2. Beraucienne Macchl (KOJIMYeCTBa BEIecTBa, 00beMa) MpoayKTa
peaKIiy, eCIM U3BECTHA Macca MCXOJHOTO BEIIECTBA, COACPIKAIIETO OMPEACIICHHYIO TOII0 MpuMecel. 3. Brruuciienre Macchl (KOJIMUECTBA BEIIECTBA,
00beMa) MPOoIyKTa PEaKIliy, eCJIM U3BECTHA Macca pacTBOpa U MaccoBasi J0JIs1 paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIE Pe3YyJIbTATHI 00YYCHUS!
VYyamuiicst JOJDKEH ymems.
e Kiaccu(UUUPOBATH XUMUUECKHE PEAKIIUU 10 YHCIY U COCTaBY UCXOJHBIX BEUIECTB U MPOIYKTOB PEAKIINH; TEIIIOBOMY 3 (PeKTy; HallpaBICHUIO
MPOTEKAHUS PEAKIINH; YIACTHIO KaTalnu3aTopa;
® HCMOJb30BaTh TAOIMUIY PACTBOPUMOCTH JJISl ONIPEACTICHUSI BOZMOXKHOCTH IPOTEKAHUS PeakIil 0OMeHa; SIEKTPOXUMHUUYECKUHN Psil HATIPSHKEHUIM
(aKTUBHOCTH) METAILJIOB I OMPEeNIEHUs] BOBMOKHOCTH MPOTEKAHUSI peakuii MeX/Ty METaJIaMU ¥ BOJHBIMU PACTBOPAMU KUCIJIOT U COJIEH;
e HaONIOAATh M OMMCHIBATH NMPHU3HAKU U YCIOBUS TEUCHHS XMMHMUYECKHX PEakiuil, JefaTh BBIBOJbI HA OCHOBAHWHU aHaiIM3a HAOIIOJCHHM 3a
JKCIIEPUMEHTOM;
® POBOJUTH PACUEThl 0 XUMUYECKUM YpPaBHEHHSIM Ha HAXO0XICHHE KOJUYECTBA, MACChHI MM 00beMa MPOYKTa peaklUy 10 KOJIMYECTBY, Macce
Wi 00beMy HCXOJHOTO BEIIECTBA; C MCIOJB30BAHUEM MOHSTHUS «IO0JIs1», KOTJa MCXOIHOE BEIIECTBO JAaHO B BHUAE PAacTBOpa C 3aJaHHOMN
MacCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA WJIA COACPKUT ONPEIEICHHYIO 00 IPUMECEH.
MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs
Yyamuiics JOJDKEH ymems.
® COCTaBJISITh HA OCHOBE TEKCTa CXEMBbI, B TOM uuncie ¢ npuMmeHeHueM cpeacts UKT;
® CaMOCTOSTENbHO O(OPMIIATH OTUYET, BKIFOYAIOIINI ONMTUCaHHE SKCTIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOJIOB;
® JCMOJBH30BaTh TAKOW BUJ MBICICHHOTO (MA€aTbHOT0) MOJACIMPOBAHUS, KaK 3HAKOBOE MOJEIMpPOBaHUE (Ha MpUMEpe YPaBHEHUU XUMUUYECKUX
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peaxkuuii);
e pa3nuyatb 00bEeM U COZepIKaHUE TOHITHIA;
® pasnuyarh poJIOBOE U BUIOBOE MOHATHUS;
® OCYLIECTBJISATH POJAOBUOBOE ONPEACICHUE TOHATUH.

Jemoncrpanuu. [Tpumepbl ¢u3nueckux sBICHWH; a) IuiaBileHue napaduna; 0) audQy3us AYMUCTHIX BEMIECTB C TOPSIIEH JAMIIOYKH
HakanuBaHus. [IpuMepsl XUMHUYECKUX SIBJIIEHUM: a) rOpeHUE MarHus; 0) B3aMMOJEMCTBUE COJITHOM KHCIOTBI C MPaMOpPOM WJIM MEJIOM; B) MOJIy4YEHHUE
ruapokcuaa menu (Il); r) pacTBopeHue MOJYy4EeHHOrO TMAPOKCUIA B KHUCIOTax; J) B3aumojeictBue okcuaa menu (1) ¢ cepHoit kucinoroil mpu
HarpeBaHuy; €) pa3joKeHue MepMaHraHaTa Kaius; 5K) B3auMo/IeHCTBHE Pa30aBIEHHBIX KUCIOT C METaIlJIaMHU.

JlabopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH MCHAPEHHUs BOJIbI U CIIUPTA MO MCUYE3HOBEHUIO UX Kallelb Ha (UIbTPOBAJIbHOM Oymare. 4.
Oxucrnenve Meau B IUIAMEHUM CIHMPTOBKU WM ropenku. 5. IloMyTHeHHe M3BECTKOBOM BOJbI OT BBIABIXa€MOIO yrijekuciaoro rasza. 6. Ilomyuenue
YTJIEKUCIIOTO ra3a B3auMOJCHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMeleHre Meau B pactBope xiaopuaa meau (II) xenezom.

IIpakTuyeckass padora Ne S.[Ipu3Haky XUMHUYECKUX PEAKIIMIA.

IIpeaMeTHbIE Pe3YJbTAThI 00YYCHUS !
VYyamuiicst JOJDKEH ymems.

e oOpamaTkcs ¢ 1ad0paTopHBIM 000PYIOBAaHUEM U HAarpeBaTeIbHBIMU TPUOOPaMU B COOTBETCTBUH C MpaBUIaMHU TEXHUKHU O€3011aCHOCTH;
BBITIOJIHATH IPOCTeHIINe mpuemMsl paboThl € 1a0opaTOPHBIM 000 PYAOBAHUEM: TAOOPATOPHBIM IITATUBOM; CIIUPTOBKOM;
Ha0JIr0/1aTh 32 CBOMCTBAMM BEILECTB U SABJICHUSAMH, IPOUCXOAAIIUMHU C BEIIECTBAMH;

OIHCBIBATH XUMUYECKUI SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MM POJHOTIO) A3bIKA U A3bIKA XUMUM;
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA;
TFOTOBUTH PACTBOPHI C OMIPEACIICHHON MAacCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;
® [IPUTOTOBUTH PACTBOP U PACCYUTATh MACCOBYIO JOJIO PACTBOPEHHOIO B HEM BELICCTBA.
MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHHsI
VYyamuiics 10JDKEH ymems.
CaMOCTOSTEJIBHO UCIOJIb30BAThH ONIOCPEI0OBAaHHOE HAOIOACHUE.

Tema 6. Teopusi 3JIEeKTPOJIUTHYECKON TUCCONMALMU U CBOMCTBA KJIACCOB HEOPraHUYECKUX COeTUHEeHUM

[TonsiTHe 00 AMEKTPOJUTHUCCKON JUCCOLUMALNH. DJICKTPOIUTHI U HEICKTPOIUTH. MeXaHU3M JAUCCOLMAIMK JJIECKTPOJMTOB C PAa3IMUYHBIM
THUIIOM XUMHUYECKOH CBs3U. CTENeHb ANEKTPOJUTHIECKOM aucconnanuy. CUIbHBIC U C1a0bIe JICKTPOIUTHI.

OcHOBHbBIE TOJOXKEHUS TEOPUU DIIEKTPOJIUTHUECKON Auccolranuu. MoHHbIe ypaBHEHUS peakluid. YCIOBHs MPOTEKaHUs PeaKIuu oOMeHa
MEXKy IEKTPOJIUTAMHU JI0 KOHIA B CBETE€ HOHHBIX IIPE/ICTABIICHUMN.

Knaccudukarus HOHOB U UX CBOICTBA.



14

Kucnotsl, ux xnaccuduxanus. JAuccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPHH INIEKTPOIMTUYECKON Aucconuanui. MoJeKyaspHbIe U
HMOHHBIE YPAaBHEHHUS peakUMi KuciaoT. BzaumoneicTBue KUCIOT ¢ METaIaMHU. DJIEKTPOXUMHUYECKUN psJl HANPsSDKEHUH MeTalioB. BzaumonelicTBre
KHCIIOT C OKCHJIAaMU METAJUIOB. B3anMOJeNCTBHE KHCIOT C OCHOBAaHUSAMM - pEaKuus HeWTpanu3anuu. B3aumMoaelcTBHE KHUCIOT C COJIAMH.
Hcnonb3oBanne TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KHUCIIOT.

OcHoBanusi, ux Kkinaccuukanus. Jluccoumanus OCHOBaHMM M HX CBOMCTBA B CBETE€ TEOPUM AJIEKTPOJUTUYECKOM JUCCOLMALUH.
B3aumopeiicTBue OCHOBaHMI C KUCJIOTaMH, KHCIOTHBIMU OKCHJIAaMH U coJisiMU. Vcronb3oBaHue TaOIUIIBI pPACTBOPUMOCTU Ui XapaKTEPUCTUKU
XUMUYECKUX CBOICTB OCHOBAHUHU. Paznoxenue HEPACTBOPUMBIX OCHOBaHUU pu HAarpeBaHNM.
Comu, ux knaccuukanuss ¥ AUCCOLMAIMS DPA3IMYHBIX THUMOB cosied. CBoiicTBa cojiel B CBETE€ TEOPUU AIIEKTPOJUTUYECKOW JMCCOLIMALINY.
B3anmopeiictBue cojieid ¢ METaJJIaMH, YCIIOBUS NPOTEKAHWS 3TUX peakiuid. B3anmonaeincTBue colell ¢ KUCIOTaMH, OCHOBAaHHSMHU U COJISIMHU.
Hcnonb3oBanne TabauIbl paCTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O060061eHne cBeleHn 00 OKCuaax, UX Kiaccu(UKaui 1 XUMUYECKUX CBONCTBAX.

I'eneTndeckue psabl METAJUIOB U HEMETAIIOB. [ 'eHeTn4ecKas CBsI3b MEXK/y KJIIACCAMH HEOPTaHUYECKUX BEIIECTB

OKHCIINTENBHO-BOCCTAHOBUTENbHBIEC peaKMK. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAaHOBJICHUE.

Peakunn moHHOTO OOMEHAa M OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBleHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOIO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEJICTaBICHUNH 00 OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
IIpeamerHbie pe3yabTaThl 00y4YeHUs:
VYyamuiicst JOJDKEH ymems.
® JCNOJb30BaTh IIPU XapaKTEPUCTHKE IPEBPALICHUN BEILECTB IMOHATHUA: «PACTBOP», «AJIEKTPOJIUTUYECKAS AUCCOLUALMAY, <«QIEKTPOIUTHI»,
«HEDJIEKTPOJIUTBD?, «CTENEHb IUCCOLMALMMN», «CHIIBHBIE 3JIEKTPOJUTH), «ClIa0dble IEKTPOJIUTBDY, «KATHOHBD», «AHUOHBD», «KUCIOTBI»,
«OCHOBaHUS», «COJIN», «MOHHBIE PEaKIUI», «HECOJe00pas3yrolue OKCUAbD), «COoIe00pa3yIoIue OKCUIb, «OCHOBHBIE OKCH/IbI», «KUCIJIOTHBIE
OKCHUJBD», «CPEIHUE COJN», «KHUCIBIE COJN», «OCHOBHBIE COJIN», «TE€HETHYECKHH PsI», «OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN»,
«OKHCIIUTEIbY», KBOCCTAHOBUTEID), KOKUCIICHUEY, «BOCCTAHOBJICHHUEY;
® ONNCHIBaTh PACTBOPEHHE KaK (PU3MKO-XUMHUYECKUH MPOLIECC;
® JUIIOCTPUPOBATh IPUMEPAMU OCHOBHBIE IIOJIOKEHHS TEOPUU DIIEKTPOJUTUYECKOW IUCCOLMAIMM; TIE€HETHUYECKYI B3aMMOCBA3b MEKIY
BellecTBaMU (IIPOCTOE BEIECTBO — OKCHUJ — THIPOKCHU]L — COJIb);
® XapaKTepu3OoBaTh OOIIME XMMHUYECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHMJIOB, KHCJIOT, OCHOBaHMH M coOJIell ¢ HO3MLUN TeopUH
NIEKTPOJIUTUYECKON JUCCOLMALUY; CYIHOCTD JIEKTPOJIMTHYECKON NUCCOLMALMN BEIIECTB ¢ KOBAJIEHTHOM MOJIAPHOM M MOHHOM XMMHYECKON
CBSI3b10; CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA;
® IIPUBOAUTH IPUMEPHI PEAKIUH, IMOATBEPIKAAOIINX XUMUYECKUE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJOB, KMCJIOT, OCHOBAHUW U COJICH;
CYILECTBOBAHUE B3aMMOCBSI3HM MEK/ly OCHOBHBIMU KJIaCCaMU HEOPIaHUYECKHUX BEILECTB;
e KJIacCU(PUIMPOBATH XUMHUECKHE PEAKIINU MO «M3MEHEHHUIO CTENICHEH OKUCIEHHS 3JIEMEHTOB, 00pa3yolUX pearupyolie BelecTBay;
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COCTaBJISATh YPAaBHEHUS IEKTPOJIUTUYECKON JUCCOLMALMN KUCJIOT, OCHOBAHUN M COJIEH; MOJIEKYJSpPHBIC, ITOJHbIE U COKPALIEHHbIE HOHHBIE
YPaBHEHUSl PEAaKLUMH C y4acTUEM 3JIEKTPOJUTOB; YPABHEHUS OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, UCIIOJIb3YSl METOJ 3JIEKTPOHHOTO
OanaHca; ypaBHEHHUSI PEaKIWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTH («IIETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

ONPEEINATh OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOCCTAHOBJICHHE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX;

YCTaHaBJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U: KJIaCC BELIECTBA — XMMUYECKHE CBOWCTBA BEIIECTBA;

HaOJI0IaTh U ONUCHIBATh PEAKIUU MEKTY JIEKTPOJIUTAMU C IIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUU;
MIPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILIECTB.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
VYyamuiicst JOJDKEH ymems.

JIeJIaTh IIOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;
COCTaBIIATh NOKIIAT;
COCTaBJISATh HAa OCHOBE Te€KcTa Ipaduku, B TOM yucie ¢ npumeHeHueM cpeacts MKT;
BJIAJIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCyXICHUE;
WCIO0JIb30BAaTh TaKOW BHJI MBICIIEHHOTO (MI€albHOTO) MOJETUPOBAHUA, KaK 3HAKOBOE MOJEIMPOBAaHME (HA IpHUMEpe YpaBHEHMH peakiuil
JMCCOLIMALIMYU, HOHHBIX YPaBHEHUH peakiMii, MOTypeakLuii OKUCIEHUA-BOCCTAaHOBJICHNU);
pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3KC, apryMEHThI U (OPMY J10Ka3aTeIbCTBA);
OCYILECTBIIAT NPSAMOE HHAYKTUBHOE 10Ka3aTEIbCTBO.
JemoncTpanuu. VcnplTaHue BEIECTB U UX PACTBOPOB HA NIEKTPOIPOBOIHOCTh. 3aBUCUMOCTD IEKTPOIPOBOJIHOCTH YKCYCHOW KHUCIOTHI OT

KOHIICHTpanuu. B3anMoeiicTBre uHKa ¢ cepoit, comstHoi kucinotol, xaopunom meau (II). ['openne maruusi.

JlabopaTopHble onbIThI. 8. Peakiiuu, xapakTepHbIe I paCTBOPOB KUCJIOT (COJITHOW WM cepHOM). 9. Peakuuu, xapakTepHbIe Il paCTBOPOB

mienoueit (ruapokcu1oB HaTpus Wi kaimus). 10. [Tonmydenne u cBolicTBa HEPACTBOPUMOTO OCHOBaHMs, Hanpumep ruapokcuaa meau (I11). 11. Peakmum,
XapaKTepHbIe JUIsl paCTBOPOB cosieid (Hampumep, 1 xiopuna meau (I1)). 12. Peakiuu, xapakTepHble A OCHOBHBIX OKCHJIOB (Hampumep, JUisl OKCUAa
kanpius). 13. Peakuuu, xapakTepHble ISl KUCIOTHBIX OKCHJIOB (HallpuUMep, AJIsl YTJIEKHUCIOTo rasa).

IIpakTuyeckas padora Ne 6. CoiicTBa KUCIOT, OCHOBAaHUI, OKCUJIOB U COJIEH.
IIpakTuyeckas padora Ne 7. PenieHne skcriepuMeHTaIbHbIX 3a/1a4.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUSs
Yyamuiics JOJDKEH ymemsy.

O6paH_[aTbC5I C J'Ia60paTOpHBIM 060py,I[OBaHI/IeM H HarpeBaTcJibHbIMH npn6opaMH B COOTBCTCTBHHU C IIpaBUJIaMU TCXHHUKH 6630HaCHOCTI/I;
BBIIIOJIHATH HpOCTGfIIlIPIC IMPUCMBbIL 06pameHI/151 C J'Ia60paTOpHBIM O6Op}I')10BaHI/IeMZ J'Ia60paTOpHI>IM HITaTUBOM, CHHpTOBKOﬁ;
Ha6J'IIO,[[aTI> 3a CBOMCTBAaMH BEILIECTB U SABJICHUAMH, [TPOUCXOIAIINMHU C BEIICCTBAMU,
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® ONUCHIBATh XUMHYECKUH IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;
® JleNiaTh BBIBOJIBI MO PE3YJbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yabTaTbl 00y4eHHu s

Yyamuiicst JOJKEH ymems.
®  ONpENEIATh, UCXOs U3 YIeOHOU 3a7auu, HEOOX0IMMOCTh HETIO CPEACTBEHHOTO MIIH OTIOCPEI0OBAHHOTO HAOIIOACHUS;
® CaMOCTOSTEILHO (POPMHUPOBATH MPOTPAMMY IKCIICPHUMEHTA.

Paznen 3. « Illnanupyemblie npeaAMeTHbIE Pe3yJbTAThI OCBOCHHS YUeOHOr0 mpeaMeTa, Kypcay.

JIuunocmmnuie pesynomamor:

® 0CO3HaBaTh €IUHCTBO U LEJIOCTHOCTh OKPY)KAIOIEro MUPA, BOZMOKHOCTH €T0 M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE TOCTHUKEHUM
HayKH;

® [IOCTETIEHHO BBICTPaUBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh U TOTOBHOCTH K CaMO0Opa30BaHUIO, B TOM
YHCclie ¥ B paMKaX CaMOCTOSITENIbHOM JIETEIbHOCTH BHE LIKOJIbI; TOTOBUTH ce0s K 0CO3HAHHOMY BBIOOPY Oyay1iei npodeccuu;

® OIICHUBATh KU3HEHHbIE CUTYallUX C TOUKH 3peHHs 6e301acHOro o0pasa »KU3HU U COXPAaHEHHUS 3/I0POBbS;

® OLICHUBATh SKOJIOTUYECKUIN PUCK B3aUMOOTHOILEHHUH YesIOBEKa U IPUPOIBI.

¢ hOopMUPOBATh HKOJIOIMUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBATh CBOIO JEATENBHOCTD U MOCTYNKH JPYTUX JIOAEH C TOUKU 3pEHUS COXpaHEHHUs
OKPYXKaIOIEeH Cpeibl - TapaHTa KU3HHU U OJIaromoyqrs JII0AeH Ha 3emMIie.

Ilpeomemmnoie pe3yromamot .

® OCO3HAHME POJIM BEILIECTB B MIPUPOJIC U TEXHUKE; OOBSICHEHHE KPYrOBOPOTa BEIIECTB B IPUPO/JIE U €T0 POJIb;

® PACCMOTPEHHE XUMHUYECKUX MPOIIECCOB, TIPUBEICHUE MPUMEPOB XUMHUECKUX IPOIIECCOB B IPUPOJIE;
dbopMynupoBaHue OONIMX MIPU3HAKOB XUMUYECKHX MIPOLIECCOB U UX Pa3INyHUs;

® 1ICII0JIb30BAHNE XUMUYECKUX 3HAHUM B OBITY JUIsl OOBSICHEHHSI 3HAUEHUS BELIECTB B JKU3HU U XO3SHCTBE YEIIOBEKA;

® 00bsICHEHUE MHUPA C TOUYKHU 3PCHUSI XUMUU: MIEPEUNCICHUE OTIHYUTEIbHBIX CBONCTB XUMUYECKIX BEIIECTB; pa3IUYCHHE OCHOBHBIX
XUMHUYECKUX MPOIECCOB; OTPE/IeNIeHNE OCHOBHBIX KIaCCOB HEOPraHMUECKUX BEIIECTB, TOHUMAHUE CMbICIIA XUMHUYECKUX TEPMUHOB;

® OBJIa/ICHUE OCHOBAMU METOJaMH MMO3HAHUS, XapaKTePHBIMHU ISl €CTECTBEHHBIX HaYK (HaOI0/IeHUE, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHUE),
OCO3HAHHE HX POJIH B MO3HAHUU MPUPOJIbL; IPOBEICHIE XUMHUYECKUX OTBITOB U SKCIIEPUMEHTOB U OCO3HAHHOE OOBSICHEHUE UX PE3YNIbTAaTOB;

® yMEHHE OIICHUBATh MMOBEJCHIE YEIOBEKA C TOYKU 3PEHHS XUMUYECKOM O€30TTaCHOCTH 10 OTHOIIEHHUIO K YENIOBEKY U MPHUPOE, UCTIOTH30BAHUE
3HAHUW XUMHH TIPU COOITIOJICHUH TPABUII UCTIOIb30BaHUsI OBITOBBIX XUMUYECKUX MTPEMapaToOB; pa3IMnYeHNE OMACHBIX U O€30MaCHBIX BEIIECTB.
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Memanpeomemnule pe3yivmamol:

® CaMOCTOATEJIBHO 0OHAPYKUBATh U (POPMYIHPOBaTh y4eOHYIO MTPOOIEMY, ONPEAeIIATh eTb YIeOHOH e TeTbHOCTH;

® BBIJIBUTaTh BEPCUU PEIICHUS MPOOIIEMBI, 0CO3HABATh KOHEUHBIN Pe3ybTaT, BRIOUPATh U3 MPEIIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEICTBA
TOCTHKEHHUS LIEJIH;

® COCTaBJIATH (MHAMBUIyalbHO WU B TPYIIIE) [JIaH PEIICHUs TPOOIEMBI;

e paboTasi 10 TUIaHy, CBEPATHh CBOM JEHCTBHUS C LIEIBIO U, TP HEOOXOJMMOCTH, HCIIPABIISITH OIIHMOKHA CaMOCTOSATENBHO;

® B JIAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BRIPAOOTAHHBIE KPUTEPUH OIICHKH.

® AaHATTM3UPOBATh, CPABHUBATH, KIIaCCHU(DUIIMPOBATH U 0000IIaTh (PAKTHI U SBJICHUS, BBISIBISITh IPUYHHBI U CIIACTBUS TPOCTHIX SIBIICHUI;

® OCYIIIECTBIISITH CPAaBHEHHE, KITACCUPHUKAIINIO, CAMOCTOSATEIBHO BEIONPAst OCHOBAHUS M KPUTEPUU JIUTsl YKa3aHHBIX JIOTHYECKUX OTEepaInii;

® CTPOWTB JIOTUYECKHE PACCYKICHHS, BKIIIOYAIOIINE YCTAHOBJICHNE IPHYNHHO -CIICJICTBEHHBIX CBSI3€H;

® C03/1aBaTh CXEeMaTHYECKHE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK 00BEKTa;

® COCTaBJISITh TE3UCHI, PA3JINYHBIE BH/IBI TUIAHOB, TIPE0OPa30BHIBATH HHPOPMAITUIO W3 OJHOTO BHJA B APYrOM;

® YMETh OIPEJIENIATH BO3MOYKHBIE HCTOYHUKH HEOOXOIMMBIX CBEJICHUH, TIPOU3BOIUTH IOMCK MHPOPMAITUH, aHATU3UPOBATh U OIICHUBAThH €€
JOCTOBEPHOCTb;

® CAaMOCTOSTEIEHO OPTaHU30BBIBATH YI€OHOE B3aUMO/ICHCTBHE B TPYIIIE

B pe3ynbpraTe n3yueHuss XauMuu Ha 6a30BOM ypOBHE
Yuamuecsi oJry4aT BO3MOKHOCTh HAYYHThCS IOHUMATD:

XUMHUYECCKYIO CUMBOJIMKY: 3HAKU XUMHUYCCKUX 3JICMCHTOB, q)OpMy.]'IBI XUMHNYCCKNX BEIICCTB, YPABHCHUA XUMHUYCCKUX pCaKHHﬁ;

BaYKHEHIIINE XUMHYECKHE OHITHS: BEIIECTBO, XMMHUECKUN AJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAs M MOJIEKYJISIpHAsi MacChl, HOH,
QJJIOTPOTIHSL, U30TOIIbI, XUMHYECKAas CBSI3b, DJIEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIHI
00beM, BEIeCTBAa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS, PACTBOPDI, JEKTPOJIHUT U HEAIEKTPOJIUT, IEKTPOIUTHUECKAS JUCCOIIUAI S,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE, TETNIOBOU 3((EeKT peakiii, CKOPOCTh XUMUUYECKOM peakiuu, KaTalus,
XMUMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN CKeJleT, QYHKIMOHANBbHAS TPYIIa, H30MEpHs, TOMOJIOTHUS;

OCHOBHBIC 3aKOHbI XUMHH: COXPAHCHUA MACChl BCIICCTB, IIOCTOSAHCTBA COCTABA, HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH,
OCHOBHBIC TCOPHUH XUMUWU: XUMHYECKOH CBA3U, SHGKTpOHHTquCKOﬁ Jucconranu, CTPOCHUA OPraHu4CCKuX COGﬂHHCHHﬁ;

Ba)KHEHIIINE BEUIECTBA M MaTEePHalIbl: OCHOBHBIE METAJIIbI U CILJIABBI;, CEPHAsI, COJIIHAS, 30THASI U YKCYCHAs KUCJIOTHI; I[eJI0YH, aMMHAK,
MUHEpallbHbIe YI0OpeHus, MeTaH, ITUJICH, alleTUJIeH, OEH30J1, 3TAHOJI, JKUPBI, MblJIa, TJIFOK03a, caxapo3a, KpaxMmal, KiieT4aTka, OelKH,
HCKYCCTBEHHbBIC U CHHTETUYECKUE BOJIOKHA, KAy9yKH, MJIaCTMACCHI;

Yuamuecs moJIyJaT BO3MOKHOCTD HAYIMTCH:
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Ha3bIBAThb: 3HAKW XUMHWYCCKUX 3JICMCHTOB, U3YUYCHHBIC BCIICCTBA 110 ((TpI/IBI/IaHBHOfI)) nim MC)K[[yHElpOHHOfI HOMCHKIJIATYpC,

OIpeaessiTh: BAJIECHTHOCTb U CTENEHb OKUCIIEHUSI XUMHUYECKUX AIEMEHTOB, TUIl XMMUYECKOU CBSI3U B COCIMHEHUAX, 3aps/l HOHA, XapaKTep
cpedbl B BOJHBIX pacTBOpPax HEOPraHUYECKUX COEAMHEHHM, OKUCIUTENb U BOCCTAHOBUTEIIb, IPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM KJ1accaM
OPraHU4YeCKUX COCTUHECHUN;

XapaKTepu30BaTh: MIEMEHTHI MAJIBIX MIEPUOJIOB TI0 MX MOJIOKEHUIO B epuoandeckoit cucreme J.M.MenzeneeBa; o0Ouime XuMU4eCcKue
CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTraHMYECKUX COCAMHEHUN; CTPOCHUE U XMMUYECKHUE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCAMHEHUI;

00BSICHATH: 3aBUCMOCTh CBOMCTB BEILIECTB OT MX COCTAaBa U CTPOCHMS; IPUPOLY XUMUUYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM,
METaJNINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pEaKuy U MOJI0KEHNUSI XUMUUECKOTO PABHOBECHUS OT Pa3IMUHBIX (aKTOPOB;

BBINOJIHATH XUMHUYECKHUI SKCIIEPUMEHT TI0 PACIIO3HABAHUIO BAKHEUIITUX HEOPTAaHUIECKUX (KHCIOPOI, BOJAOPO/I, YIIICKUCIBIN ra3, aMMHaK,
PacTBOPHI KUCIIOT U IIEJI0YEH, XJIOpUA-, Cyabdat -, kapOoHAT-UOHBI, HOHBl aMMOHUSI) ¥ OPTaHUYECKUX BEIIECTB;

BBIYHUCJIATH: MAaCCOBYIO JI0JII0 XUMUYECKOTO 3JIEMEHTA 10 (GopMysie COeAMHEHUS, MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UM MacCy peareHTOB WM MPOIYKTOB PEaKIUH.

MPOBOAUTH CAMOCTOSITEIILHBIN TIOUCK XUMHYECKOW WH(POPMAIINHU C UCTIOIH30BAHUEM Pa3TMYHBIX UCTOYHUKOB (HAYYHO-TIOTYIISIPHBIX U3JaHUH,
KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHETa); HCIOB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JUTIE 00paOOTKH U TIepeiaud XUMUIECKOH
WH(pOpMAIIUK U €€ TIPEICTABIICHHS B Pa3TUYHBIX opMax;

HCIO0JIB30BAaTDh HpHOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTH‘leCKOﬁ ACATECJIbHOCTH U HOBCCIIHCBHOﬁ KU3HHU JJIA
00BACHEHUST XUMHUUYECKUX HBHCHHﬁ, IMPOUCXOJAIIUX B ITPUPOJIC, 6BITy H Ha ITPOHU3BOACTBC,

OIIpCACIICHNA BO3MOXKHOCTHU ITPOTCKAaHUA XUMHYCCKHUX HpeBpaHleHI/II;'I B PA3JIMIHBIX YCIOBUAX U OLICHKHU UX HOCHCHCTBHﬁ;
OKOJOI'MYE€CKH I'PaMOTHOI'O IIOBCACHUA B Opr>1<anmeI71 cpeac;

OLCHKHU BJIUAHUA XUMHUUYCCKOI'O 3arpsA3HCHUA oxpyxcaromeﬁ CpCAbl HAa OPraHU3M YCJIOBCKA U JAPYTUC )KUBBIC OPTaHNU3MBbI;
0€3011aCHOTO O6paIHCHI/IH C 'oOprO4YMMHU U TOKCHUYHBIMH BCIICCTBAMU, J'Ia60paTOpHBIM O60py,ZLOBaHI/IeM;

IIPUTOTOBJICHUA paCTBOPOB 3a,I[aHHOI7I KOHIICHTpAlllU B 6I>ITy M Ha ITPOU3BOACTBC,

KpHTHqCCKOﬁ OLCHKHU NOCTOBCPHOCTU XHUMHUYECKOH I/IH(I)OpMaI_[I/II/I, HOCTyTIaIOIJ_Ieﬁ N3 pa3HbIX HCTOYHHUKOB.

B Teme 1: ATOMBI XUMHYECKHX DJIEMEHTOB.



B pezynomame usyuenus memovt Ha 06a3060Mm YPOGHE YUEHUK O0NIHCEH
3HATH/MIOHUMATh:
-BOXHEHUIIINE XUMUUECKHUE TIOHSTHS: TPOTOHBI, HEUTPOHBI, AIEKTPOHBI, HOHBI, H30TOIIHI,
XHUMHYECKas CBS3b, JICKTPOOTPUIIATIEHOCTD, KPUCTAIUTMYECKHAE PEIICTKH, aMOP(HBIC BEIIeCTBA
- 0COOCHHOCTH CTPOCHHS aTOMa, COCTAB SAPa, ONPEICIICHUE TOHATHIA: TPOTOHBI, HEUTPOHBI,  3JIEKTPOHBI, H30TOIIHI.
- CYIIHOCTh ¥ 3HAYCHUE NEPUOJUYECKOr0 3aKOHA XUMUYECKUX 3neMeHToB [[.M. Menneneena
- II0JI0KEHME IEJIOYHBIX METAIIOB, TajoreHoB B IICM, ux cBoMcTBa.
- ocobenHoctu ctpoeHus [1C
yMeTh:
- OOBSACHATH (PU3UUYECKUM CMBICT MOPSIKOBOTO HOMEPA XUMUYECKOTO AJIEMEHTa, HOMepa
TPYIIBI U TIEPUO/IA;
- COCTaBJATh CXeMbI cTpoeHHs aToMOB TepBbIX 20 anemenToB I1.C. JI.M.Mennaeneena:
- OOBACHATBH CXOJICTBO U PA3IMYHE B CTPOCHUU aTOMOB XUMHUYECKHUX AJIIEMEHTOB;
- XapaKTEPHU30BaTh MIEJTOYHBIC METAIUIBI KAK XUMUYECKHE AIIEMEHTHI, 000CHOBBIBATh UX CBOMCTBA KaK THUITMYHBIX METAJIJIOB;
- XapaKTepPU30BaTh rajJOTeHbl KaK XUMUYECKUE PJIEMEHThI, 000CHOBBIBATh X CBONCTBA KaK TUMTUYHBIX HEMETAIIOB;
- OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB AJIEMEHTOB B TIPeiesiaX MaJIbIX MEPUOI0B U TJIABHBIX TIOATPYIIIT;
- ONPEAENIATh TUIl XUMUYECKON CBSI3U B COCMHEHUSX.
HCIO0Jb30BATh NPHOOPETEHHbIE 3HAHUS M YMEHHMS B MPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HHU [JISA:
00BSCHEHUS! XUMUYECKHUX SIBJICHUI, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;
9KOJIOTHYECKH I'PAaMOTHOI'O MOBEJICHUS B OKPYKAIOILIEH Cpee;
OLICHKH BJIMSIHUSI XUMHUYECKOTO 3arpsi3HEHUS OKPYIKAKOIIEH Cpe/ibl Ha OPTaHU3M YeJIOBEKa U IPYrue )KUBbIE OpraHU3Mbl;
6€30MacHOT0 OOpaIEHHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM;
KPUTHYECKOU OLIEHKH JI0CTOBEPHOCTU XUMUYECKONW MHPOPMAIIMH, TOCTYMAIONIEH U3 Pa3HbIX HICTOYHUKOB.
B Teme 2 : IIpocThie BemecTBa.
B pe3ynomame uzyuenus memvt Ha 06a3060M ypo8He YUEHUK 00J1)HCEH
3HATH/IIOHUMATH:
- BaKHEHIIMe XUMHUYECKUE TIOHATHUS: aJNTIOTPOTHS, MOJIb, MOJIIpHAs Macca, MOJIIpHbINA 00beM, MOCTOSHHAS ABOTaJIpo.
- CYILIHOCTbh U 3Ha4eHUe 3aKkoHa ABOTaJpo;
- OTHOCUTENBHOCTb MOHATUN «METAIUINYECKUE» U KHEMETAJJINYECKUE» CBOMCTBA.
yMeTh:
- XapaKTepU30BaTh XUMHUUYECKUE DIIEMEHTHI METaJIbl U HeMeTallibl o Tabnuie J.. Menneneesa.;
- 00BSACHATH CBSA3h MEXKIY COCTAaBOM, CTPOCHHUEM M CBOWCTBAMU BEIIIECTB.
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— BBIYMCIIATH KOJIMYECTBO BEUIECTBA, MAcCy, 00BbEM 0 M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe MM 00bEMY;
- HCIOJIb30BaTh IOCTOSHHYIO ABOTaipo;
- BBIYUCIIATH OTHOCUTEJIbHYIO IIJIOTHOCTh I'a30B.
HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOH /1esiTeIbHOCTH M ITOBCeJHEBHOM KM3HM JUISA:
00BSICHEHUS! XUMHUYECKHUX SIBIICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY U HA MIPON3BOJICTBE;
9KOJIOTHYECKH I'PAaMOTHOTI'O ITIOBEJCHUS B OKPYKAIOLIEH Cpelie;
OLICHKH BJIMSIHUS XMMHUECKOTO 3arpsA3HEHUs OKPYXKAIOLIEH cpe/ibl Ha OpraHUu3M YeJIOBEKa U IPYTHe KUBbIE OPraHU3Mbl;
0€30MacHOT0 00paIeHUs C TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYI0BaHUEM;
KPUTHUYECKON OLIEHKH JI0CTOBEPHOCTU XUMUYECKOW MH(OpPMAaIMHU, TOCTYIAOLIEN U3 pa3HbIX HICTOYHUKOB.
B teme 3: CoequHeHMs XUMHYECKHUX 3JIEMEHTOB
B pezynomame u3yuenus memovt Ha 6az060Mm ypoeHe YUEHUK O0NIHCEH
3HATh/TIOHUMATh:

- BaXKHelIIMe XuMHYecKre MOHATHSA: XUMUYecKasi peaklus, TeIIoBoi 3(h(eKT peakuu, TUIIbl XUMHUYECKUX peaKklui, XUMHUYECKHUE YpaBHEHUS,
peareHThl, MPOIYKTHI peaknH, KOAUIUEHT, XUMHUUECKYI0 CUMBOJIMKY, YPAaBHEHHS] XUMUYECKUX peakiuil. Psi aktuBHOCTH MeTasuioB. Peakiuu
HenTpanu3auuu. CylnHOCTh XUMHUYECKHUX peakuuii oomena. ['naponms.

Ckopocte xumudeckol peaknuu. Karanuzarop. @epMeHTHI.

- OCHOBHbI€ 3AKOHbI XHUMHH: 3aKOH COXPAHEHHS MACCHl BEILECTB

- KJaccU(UKAIMI0 XUMHUYECKUX PeaKLui

- IPU3HAKU IPOTCKAHUSA XUMHUYECKUX PEAKIUI

- CYLUIHOCTb MOHATUS «TEIUIOBON APPEKT XMMUYECKON pPEeaKLUN», KIACCU(PUKALNIO XUMUYECKUX PEAKLUI IO MOIJIOIEHHUIO UIIH BBIICIIEHUIO SHEPTUU
yMeThb:

- Ha3bIBATh IIPU3HAKU U YCIIOBHS OCYIIECTBICHUS XUMUYECKUX PEAKLINN;

- OOBSCHSTH OTIMYUE XUMHUYECKUX SIBICHUH OT PU3NUECKUX;

- OIIPEIEINIATH TUIIBI XMMMUYECKUX PEAKIMH 10 YUCIIy U COCTaBY MCXOIHBIX U IOJyYCHHBIX BEILECTB;

- COCTaBJIATh YPAaBHEHUS XMMHMUYECKUX PEAKUUI pa3IMyHbIX THIOB (paccTaBisiTh KO3()(UIMEHTHl B YPABHEHUAX X.p. HA OCHOBE 3aKOHA COXPAaHEHMS
Macchl BEIIECTB.);

- IPOTHO3UPOBATh BO3MOKHOCTb IIPOTEKAHMSI PEAKLIUI MEKy METAJJIOM U PACTBOPOM KHCJIOT.

- IPUMEHSTH 3aKOH COXPAHEHMsI MACChI BEIIECTB Ul PEIICHUHU 3a/ad 110 ypaBHEHUSAM XUMUYECKUX PEAKIIU;

- CJIeJI0BaTh IPaBUJIaM IOJIb30BAHUS XUMHUUECKOM MOCY 101 U 1ab0paToOpHBIM 000pYA0BaHUEM

- ONIPENEIIATh PEareHThl U MPOAYKThI PEAKLUY;

- BBIYMCIIATH KOJIMYECTBO (Maccy) IO KOJMYECTBY BEIECTBa (Macce) OAHOTO U3 BCTYMUBIIMX MM TMOJYYEHHBIX BEIECTB;
- XapaKTepU30BaTh XUMHUYECKUE CBOMCTBA BOJBI;



- COCTaBJISITh YPABHEHUS PEAKLMM 110 LIETIOYKE IEPEXOA0B.
HCII0JIL30BATH NPHOOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH /1esiTeJIbHOCTH M OBCeHEBHOM KM3HH JUIS:
0OBSICHEHUS! XUMHUECKUX SIBJICHUH, MPOUCXO/IAIINX B PUPOJIE, OBITY U Ha MPOU3BOJICTBE;
9KOJIOTMYECKH IPAMOTHOI'O MIOBE/ICHUS B OKPY)KaIOIIEH cpee;
OLICHKH BJIMSIHUSA XMMHUYECKOTO 3arps3HEHMS OKPYXKaIOLEeH Cpe/ibl HA OPraHKu3M YEJIOBEKa U APYrUe KUBbIE€ OPraHU3MBbI;
0e301acHOT0 00paIeHus C TOPIOYMMH U TOKCHYHBIMH BEIIECTBaMHU, J1a00paTOPHBIM 000pyJ0BaHNEM;
KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMAILINH, TOCTYIAIOMICH U3 Pa3HBIX HCTOYHUKOB.
IIpocreiimme onepanynu ¢ BemecTBOM. XMMHYECKHI MPAKTUKYM

[IpaxTueckas padota Ne 1. [IpaBuia o TexHuke 0€30MacHOCTH B XMMHUECKOM KabuHeTte. M3yuenue nabopaTopHOro 060pyA0BaHUS U TPUEMBI

oOpalieHus ¢ HUM.
[IpaxTrueckas padota Ne 2. HaGmroneHus 3a H3MEHEHUSIMHU, IPOUCXOALIUMU C FOpsLIei cBe4Ooi.
[IpakTueckas padorta Ne 3. AHanu3 NOYBBI U BOJBI.
[IpakTiueckas padorta Ne 4. [IpuzHaku NpoTeKaHUs XUMHUECKUX peakuit
[Tpaktuueckast padota Ne 5. [IpuroToBieHune pacTBopa caxapa v ONpeeICHHe MacCOBOM JIOJIM caXxapa B pacTBOPE.
3HATh/TIOHUMATh:
- IpaBUJIa TEXHUKH 0€30MacHOCTH pabOThl B KAOMHETE XUMHUH;
- IpHEeMBbI 0OpaIIeHUsI ¢ XUMHUYECKOM MOCYI0ON U JJaOOpaTOPHBIM 000PYyI0BaHUEM
- YUCTHIE BELIECTBA U CMECH, OJHOPOJHbIE U HEOAHOPOAHBIE CMECH
- crocoOBbl pa3eeHus Pa3IMYHbIX BUJIOB CMecel
yMeTh:
- BBIYMCIIATH Maccy BOJbI M BEIIECTB B PACTBOPAX C OMPEAEICHHON MacCOBOM 10J1€il pacTBOPEHHOI'0 BEILECTBA
-CIIe10BaTh MIPABUJIAM IOJIb30BaHU XUMUYECKOH NTOCY10M U 1a00paToOpHbIM 000pYA0BaHUEM
- IPOBOJIUTH 3KCIIEPUMEHT 110 pa3eIeHNUI0 HEOJHOPOAHBIX CMEceH;
- pacro3HaBaTh ONbBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U ILEI0YEH.
HCI0JIb30BATH NPUOOpPEeTEeHHbIe 3HAHUSA U YMEHHUS B IPAKTHYECKOM /1esITeJIbHOCTH M NOBCeIHEBHOM KU3HM JJIs1:
OOBSICHEHUS! XUMHUECKHUX SIBJICHUH, TPOUCXOALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
HKOJIOTHYECKU T'PAaMOTHOTO MOBEIECHUS B OKpYKarollell cpere;
OLIEHKHU BJIMSIHUS XUMUYECKOTO 3arpsi3HEHUS OKpY KaroIllel cpe/ibl Ha OpPraHu3M YesloBeKa U JPYyrue KUBble OPraHU3MBbl;
0€e3011acHOT0 00palleHus C TOPIOYMMH U TOKCUYHBIMH BellleCTBaMU, J1a00paTOPHBIM 000pyJOBAHUEM;
KPUTHYECKON OLIEHKH JI0CTOBEPHOCTH XUMHUECKONH MH(POPMALIUK, TOCTYIAIOIIEH U3 Pa3HbIX HCTOYHHUKOB.
B Teme 4: I3MeHeHns1 mponcxoasiliie ¢ BeleCTBAMHU
B pezynomame usyuenus memovt Ha 0a3060M yPOGHE YUEHUK O0JIIHCEH
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3HATh/TIOHUMATh:

- BasKHelilIMe XUuMHuYecKHe MOHSATHSA: XUMUYECKas PEaKIus, TeII0BOH dP(PEKT peaKkiiu, TUBl XUMUYECKUX PEaKIui, XMMUYECKUE YPaBHEHUS,
peareHThl, MPOAYKTHl PeaKnH, KOA(PPHUIIMEHT, XUMHYECKYIO CUMBOJIMKY, YPaBHEHHS XUMHUECKIX peakuuil. Psn aktuBHOCTH MeTayuioB. Peakunun
HelTpanmzanuu. CylHOCTh XHMUYECKUX peakuuii oomMena. ['uapomms.

Ckopoctb xumuueckoi peakuuu. Karanuzatop. @epMeHTSI.

- OCHOBHbIE 3AKOHbI XUMHUH: 3aKOH COXPAaHEHUS MACChl BELLECTB

- KJaccu(UKAIMI0 XUMHUECKUX PeaKkIuit

- NPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKIUil

- CYILIHOCTb MOHATHS «TEIUIOBON 3PPEKT XUMUUECKON peakuny, KiIacCu(UKaLNI0 XUMUUYECKUX peakUil MO MOTJIOEHUIO WIH BbIIEICHUIO SHEPTUU
yMeThb:

- Ha3bIBATh MIPU3HAKU U YCIOBUSI OCYIIECTBIICHUS XUMUYECKUX PEAKIU;

- 00BSACHATH OTINYHNE XUMHUUECKUX SIBJICHUN OT (PU3HUECKUX;

- OIIPENENATh TUIIBl XUMHUECKHUX PEaKIUi MO YUCIY U COCTaBY UCXOJHBIX U MOJYyYEHHBIX BEIECTB;

- COCTaBJISITh YPAaBHEHUSI XUMHUUYECKUX PEAKIUI pa3InYHBIX TUIIOB (paccTaBiIsTh KOA(G(UINEHTH B YpaBHEHUAX X.p. HA OCHOBE 3aKOHA COXPaHEHMUSI
MAacCChI BEIIECTB.);

- MPOTHO3UPOBATh BO3MOKHOCTH MPOTEKAHMSI PEaKIIUH MEKTy METAIJIOM U PAaCTBOPOM KHCJIOT.
MIPUMEHSATH 3aKOH COXPAHEHUSI MaCChl BEIECTB JJI PELICHUU 3a7a4 [0 YPAaBHEHMSIM XUMHUYECKUX PEaKIIMii;
CJIEIOBATh MPaBUIIaM IOJIb30BAHUS XUMHUECKOHN MOCY 101 1 1a00paTOpHBIM 000pYyI0BaHHEM
ONIPENENATh PEAreHThl U NPOAYKTHl PEaKLNH;
BBIUHCIIATh KOJIMYECTBO (Maccy) IO KOJHMYECTBY BellecTBa (Macce) OAHOTO M3 BCTYNMBIIMX HJIM TOJYYEHHBIX BEIIECTB; - XapaKTepHU30BaTh
XUMHUYECKUE CBOKWCTBA BOJIBI;
- COCTaBJIATh YPAaBHEHUS PEAKLUU 110 LEMOYKE IIEPEXO/IOB.
HCIO0Jb30BATh NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B PAKTHYECKOM 1eATeJIbHOCTH U MOBCEJHEBHOM KM3HU JJIAA:
00BSCHEHUS! XUMUYECKHX SIBICHHUH, IPOUCXOIUIUX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;
9KOJIOTUYECKH I'PAaMOTHOTI'O MOBEJCHUS B OKPYKAIOUIEH Cpelie;
OLICHKH BJIUSIHUSI XUMHUYECKOTO 3arpsi3HEHUS OKPYIKAIOIIEH Cpeibl Ha OPraHU3M YeJIOBEKa U IPYrue )KUBbIE OpraHU3Mbl;
6€30MacHOT0 00paIeHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, 1a00PAaTOPHBIM 000PYIOBAHHUEM;
KPUTHYECKOW OLIEHKH IOCTOBEPHOCTH XUMUYECKOM UH(OPMAIIMHU, TIOCTYTAOIEH U3 Pa3HbIX HICTOYHUKOB.
B Treme 5: PactBopenne. PactBopsl. CBolicTBa pacTBOPOB 3JIEKTPOJIHUTOB.
3HATH/IIOHUMATh:
- Ba)KHEeHIIMe XMMHYeCKHe MOHATHS: PACTBOPUMOCTbD, PACTBOPBL, THPATHI U KPUCTAJLUIOTUAPATHL, HOH, JIEKTPOJIUTHI, HEIIEKTPOJIUTSHI,
IEKTPOJINTUYECKAS TUCCOLUALINSL, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE, BOCCTAHOBIIEHNE, TEHETUYECKAs! CBS3b



- KJTacCU(DMKAIIHMIO BEIIECTB MO0 PACTBOPUMOCTH;

- OCHOBHBIE TIoJIokKeHust TO/;

- MEXaHMU3M IJICKTPOIUTUYECKOMN AUCCOLUALINM;

- CWUIbHBIC U CJ1a0bIe AIIEKTPOIIUTHI,

- peaKIuu HOHHOTO 0OMEHa;

- YCJIOBUS IPOTEKAHUS PEaKUii HOHHOTO OOMEHa JI0 KOHIIA;

- OKUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.

yMeTh:

- COCTaBJIATh YPaBHEHUS IMCCOLIMAIMN KUCIIOT, IET0YEH, COJICH;

- COCTaBJIATH YpPaBHEHUS PEakluii HOHHOTO OOMEHA B MOJIEKYJISIPHOM U HIOHHOM BUJIE;

-OTPEENISITh BO3MOKHOCTh MPOTEKAHUS PEAKIIMil HOHHOTO OOMEHa;

- IeTaTh KJacCU(PHUKAIMIO KUCIOT, OCHOBAaHUH, COJIEH, OKCHIOB;

- XapaKTepU30BaTh XUMHYECKHAE CBOMCTBA KHCIIOT, OCHOBAHHMM, COJIEH, OKCUI0B B cBeTe TO/I;

- OOBSICHATH CYIIIHOCTh PEAKIIM HOHHOTO 0OMEHa;

- pacro3HaBaTh OMBITHBIM IMYTEM PACTBOPHI KUCIIOT U IIETOUCH;

- Ha3bIBaTh COCAMHEHUS N3YICHHBIX KIIACCOB;

- OIIpENIeNATh CTENEHb OKUCIECHUS 2JIEMEHTa B COEIMHEHUU;

- COCTaBJISITh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOTO OallaHca;

- COCTaBJISITh FTEHETUYECKUE PSJIbI METAJUIOB U HEMETAJIOB;

HCI0JIL30BATH NPHOOpeTeHHbIE 3HAHNSA U YMEHHS B IPAKTHYeCKO¥ /1esiTeIbHOCTH M OBCEJHEBHOM KM3HM JIIfA:
00BSCHEHUS! XUMUYECKHX SIBJICHUH, IPOUCXOSAIINX B IPUPOJIE, OBITY U HA MPOU3BOJICTBE;
9KOJIOTMYECKH IPAMOTHOTO MOBE/ICHUS B OKPYKaIOIIeH cpesie;
OIICHKH BJIMSIHUS XUMHUYECKOTO 3arps3HEHUs OKPYXKAIOIIeH cpeibl Ha OpraHu3M YeJIOBEeKa U IPYTHe KUBbIE OPraHU3Mbl;
6€30MacHOT0 00paIeHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYIOBaHHUEM;
KPUTHYECKON OLIEHKH I0CTOBEPHOCTU XMMUYECKOM MH(DOPMAILIMHU, TIOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB.
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Pasznen 4. «TemaTnueckoe niIaHMPOBAHHUEY.

Temamuueckoe niaanrupoearue no xumuu, 8 Kjacc,

(2 uaca 6 neoenio, 6cezo 68 uacos))
YMK O.C. I'abpuenana.
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Ne | HammeHoBaHMe TeMblI Bceero N3 Hnx
n/m 4yacos
IIpakTHyeckne padboTsbl Kontpoa Cpok
bHbIE U3y4eHus
padoThI TeMbI
1. 5 Nel. IIpuemsl oOpamieHus ¢ 1a60paTopHBIM 000PYIOBAHUEM. 01.09.-
BeseneHue No2. Habmronenue 3a ropsimeit ceedoit. 10.09. 15.09.
2. | Tema 1. 8 K.p. Nel 20.09.-
ATOMBI XUMHYECKHX JICMEHTOB 18.10. 18.10.
3. | Tema 2. 7 20.10.-
[IpocTeie BemecTBa 17.11.
4, | Tema 3. 15 Ne3. Ananus noussl ¥ BoAsl. 21.12. K.p. Ne2 22.11.-
CoenuHeHne XUMUYECKUX Ne4. IlpuroToBiieHue pacTBOpa caxapa ¢ 3aJaHHOM MacCOBOM JI0JIeH 24.01. 24.01.
AJICMEHTOB pacTBopeHHOro Bemecta. 11.12.
5. | Tema 4. 11 | No5. Ilpusnaku xumudeckux peakuuii. 18.02. K.p. Ne3 26.01.-
N3menenus, MpoOUCXOIAIIHE C 07.03. 07.03.

BCIICCTBAMMU.




Tema 5. 21
PactBopenue. PactBopsl.
CaoiicTBa pacTBOpOB
JNEKTPOIIUTOB.

09.08.-
30.05.

Ne 6 . YcnoBus nporekaHusi XMMUYECKUX PEAKLIUNA MEXIY
pacTBopamu sekTposmToB. 18.03.

No7.CgoiicTBa KHCIIOT, OCHOBAaHHM, OKCUI0B U coseit. 16.04.
Ne8. Pemenne sxciepuMeHTanbHbIX 3a1a4. 17.05.

HUTorosasi KOHTpoOJLHAsA padoTa 1 K.p.Ne4
25.05.
Hroro 68 8 4
Ilpunoscenue k Paboueii npocpamme
Kanendapno—memamu%cxoe naaHUpoOBanue nO xumuu, 8 knacc,
(2uaca ¢ neoenio, 6ce2069 uacos), YMK O. C. I'abpuenana
Ne | lara | Jlara Tema ypoka Koa | TpeOoBanusi K ypoBHIO H3y4aembie BOpoch OKCIIePHMEHT:
n/m | no dakr. YPO | moAroTOBKH M. — neMoHCTpalMOHHbBIN
TL1aHy KOB J1. - naboparopHbIii
Beeoenue ( 5 uacos)
01.009. WHcTpykTax o 1. 3HATH/MIOHUMATH. Uro nsyqaer xumus. [Ipocteie | . Konmnexkuuu usnennidi U3
Tb.IIpenqmer -Xumuyeckue NOHAMuU: U CJIOJKHBIE BEIIECTBA. ATIOMHUHMS U CTEKIIA.
1. xumuu. BemectBa aToOM, XUMHUYECKHUM AJIEMEHT, CBolicTBa BEIIECTB.
BELIECTBO. XUMHUYECKUN ITIEMEHT.
YMmerb DopMBI CYyIIECTBOBAHUS
-onpedensams. - NIPOCThIE U XMMHYECKOT0 HJIEMEHTA.




CJIOKHBIC BCHICCTBA.

06.09. IIpeBpaienus 3HaTL/MOHUMATH XUMUYECKUE SIBIEHUS UX J. 1B3aumopeiicTBie CONSTHOM
BeriectB. Ponb -XumuuecKue nOHAMuUA: OTJINYHE OT (PUIUIECKUX KHCJIOTBI C MPaMOPOM.
XAMUU B KU3HU XAMHUYECKasl peakiliisi, OCHOBHBIC siBIeHUHU. JlocTrxkeHus 2.IToMmyTHEHHE «HU3BECTKOBOM
YyeroBeKa. 3aKOHBI XMMHH (3aKOH COXPAHEHHUS | XMMHHU U UX MPaBUIBHOE BOJIBI.
MAacchl BEILIECTB). ucnoib3oBanue. Mcropus
BO3HMKHOBEHUS M Pa3BUTHUS
XUMHUH. 3aKOH COXpaHEHHs
Macchl BEIIECTB.
08.009. [pakTnyeckue Ymers [MpaBuna T.b. mpu padore B
pabotsr: Nel. -00pawiamsbca ¢ XUMHYECKON XUMHYECKOW 1a00paToOpHH.
ITpuemsi MOCY/I0M ¥ J1TabOpaTOPHBIM YcrpoiictBo U
oOparieHust ¢ 00opyIOBaHUEM. HCITOJIb30BaHUE
71a60paTOPHBIM 71a60paTOPHOTO MITATHBA.
000py/TOBaHUEM. IIpuemsr paGoTsI cO
No2 Habmronenmne criupToBKoi. CTpoeHme
3a ropsiiei MJIaMeHU. XUMHUYEeCKast
CBEUOM. nocy/a.
13.009. [leproanueckas Ymerb O0603HaueHNE XUMHYECKHIX
cucreMma -HA3b16AMb: XUMUIECKUE anemeHToB. O01iee
XUMHYECKUX 3JIEMEHTHI IO UX CHUMBOITY, 3HAKOMCTBO CO CTPYKTYpOMH
anemenToB JI.1. MIEPHOIBI OOJBITHE M MaJIbIe, tabmuuel .M. MenpeneeBa:
Menneneesa. TPYIIIBI ¥ IOATPYTIIEI (TJIaBHBIE U | TIEPHUO/BI M TPYIIITHI.
3HaKu MMOOOYHEIE).
XUMHUYECKUX
JJIEMEHTOB
15.009. XuMudeckne 3HaTH/IOHUMATH Xumuueckast popmyna,
(hopMyIIBL -Xumuyeckue nOHAMuUA: MHEKC, ko3 durumenrt,
OTtHOCUTENBHAS OTHOCHTENbHAS aTOMHAS U 3amnucy U 9TeHne HopMy.
aTOMHAas 1 MOJIEKYIIIpHas Macca, Xumudeckass | OTHOCHUTENbHAs aTOMHAs
MOJIEKYIIIpHAs thopmyna Macca. OTHOCUTenbHAas
Macca Ymerp MOJIEKYIISIpHas Macca.
-onpeoensams. Amomnas eounuya maccol.

KayeCTBEHHBIM M KOJINYECTBCHHBIN
COCTaB BC€IICCTBA I10 XUMHYECKOMN
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tdhopmyne

-6bIMUCIAMb . OTHOCUTENBHYIO
MOJIEKYJISIPHYIO MaccCy BEILIeCTBa;
MAaCCOBYIO JIOJTI0 XUMUYECKOTI'0
JJIeMeHTa 1o Gopmyie

COCITMHCHUSL.
Tema l. Amombl xumuueckux nemenmos (8 uacos)
1 | 20.09. OCHOBHBIE 1. 3HATH/MIOHUMATH [TnanerapHas Mozeb . Monenu atoMoB
(6) CBEJIEHHS O -XUMUYecKoe noHAmue: CTPOEHHMSI aTOMa. XMMHUYECKUX DIIEMEHTOB.
CTPOCHUHU aTOMOB. XUMHUYECKUHN 3JIEMEHT CocraB aToma: siipo
CocrtaB aTOMOB. Ymern (TpOTOHBI, HEUTPOHBI) U
-00bsacHaAmMb: GU3NYCCKUN CMBICT | DJIEKTPOHBL. M30TOMbL.
MOPSAJIKOBOI'O HOMEPA XUMUYECKOT0 | XUMUYECKUM 3JIEMEHT.
3J7eMeHTa
-XapaKmepu306amsy: COCTaB
ATOMOB
2-3 | 22.09. [Tepuomuueckas 2. Ymerh DneKkTpoHHast 000JI0UKa . Ieproamdaeckas cucrema
(7- cucreMma -CcOCMaegnAms: CXeMbI CTPOCHUS aToMa. JHEepreTuyecKue XUMHYECKUX d1eMeHToB [I. M.
8) | 27.09. XUMHYCCKIX aToOMOB TTepBBIX 20 2JIEMEHTOB B YpOBHH (3aBEPITICHHBIN, MenneneeBa
anementoB [[.W. MIEPUOTUICCKON CHCTEME He3aBepIeHHbINH). CTpoeHHE
MenneneeBa -00bsacHAmMY: GUBNICCKUA CMBICT | SJIEKTPOHHBIX 000I0YEK
CrpocHue HOMEPOB TPYNIIEI U TIepHoa, K aTroMoB  TiepBBIX 20
3IEKTPOHHBIX KOTOPBIM IIPHHAUICKHT IEMEHT B | SJIEMEHTOB B MEPUOINIECKON
000JI0YEK aTOMOB. IICX3 I.1. Menpaeneesa, cucreme /.M. Menpeneena.
3aKOHOMEPHOCTH U3MEHEHUS M3meHeHne CBOMCTB
CBOICTB AJIEMEHTOB B IIpe/enax XUMHYECKUX JJIEMEHTOB B
MaJbIX TIEPHOIOB U TIIABHBIX Tpesenax MajbIxX IIEPHOAOB U
TTOITPYTIIL. TJIABHBIX MTOJIIPYIIIL.
4 | 29.09. Nonsl. Nonnas 1. 3HATH/MOHUMATH W oHBI NONOKATENBHBIE H . Monenu kpucTanamaeckon
9 XUMHYECKas CBS3b. - Xumuueckoe noHsmue: ioH, OTpHIIATEbHEIE. PEIIeTKH XIJIOPHU/Ia HATPHUSL.
HOHHAs XUMHYECKasl CBSI3b O6pazoBanue noHoB. MloHHas
Ymerb XUMHUYECKas CBS3b.
-onpeodensimb VOHHYIO CBSI3b B
XUMHYECKUX COCTUHEHHSX.
5 |104.10 KoBanentHas 1. 3HATL/IOHUMATDH BsaumonaeiicTBie aToMOB J. Moaenu KpuCcTaJUZIMYECKUX

27



(10) CBSI3b. -XUMu4ecKue nOHAMuUs. 3JIEMEHTOB — HEMETAJIJIOB pelIeToK anmasa u rpadura.
KOBAJICHTHAs HETIOJIIpHAS U MEXAY COOOH.
KOBaJICHTHAs IOJIApHas CBA3b KoBanenTtnas HEIOJIsIpHasd U
Ymerb KOBaJICHTHAS TOJISIPHAS CBSI3b.
-onpedensams KOBAJIEHTHYIO CBA3b | DJEKTPOOTPHUIIATENbHOCTD.
B COCIUHCHUAIX.
6 | 06.10. Meramnnueckast 1. 3HaTL/IOHUMATD B3aumMoznelicTBrie aTOMOB
an XUMHYECKas CBA3b. -Xumuueckoe nonamue: METAJJIOB MEKAY COOO0M —
METaJUTUYECKasi CBS3b 00pa3zoBaHNEe METAIUTHYECKOH
Ymerh cBs3u. O600IIECTBIIEHHBIE
-onpedensamsp: TAN XUMUIECKON 3JICKTPOHBI.
CBSI3U B METaJUIaX.
7 1 11.10. O6006menne u 1. Pemenus ynpaxxaenui
12) CHCTEMATHU3AIHS TloaroroBka Kk KOHTPOJIbHOU
3HaHUH 10 TeMaM pabore
1u?2.
8 |13.10. KoHnTposbHas 1.
(13) pabora Nel o
temel u 2.
Tema 2. Ilpocmuie seugecmea (7 uacos)
1 |18.10 [IpocTsie 1. YmeTs! ITonmoxxeHune 371eMEeHTOB M. Kostekiius MeTaios.
(14 BEIIECTBA -XapaKmepu3zoeamo: meraios B I1.C.X.3. /1.1
) -METaJlIbI. CBSI3b MEXKY CTPOCHUEM H MenneneeBa
CBOWCTBaMHU METAJLIOB CrtpoeHue aToOMOB METaJLIOB.
-UCNONIb308aNb TIPUOOPETCHHBIC O6mme puznaecKne CBOMCTBA
3HAHUS T KPUTHYECKON OLEHKH METaJIJIOB.
nHPOPMAITUH 0 METaJlIaXx,
HCIIONB3YEMBIX B OBITY
2 | 20.10. IIpocTsle 1. Ymerb IlonoxxeHue 3meMEHTOB . Komneknus HemeTasios.
(15 BEIIECTBA -XapaxKmepu3o6amo: HEMETAJIIOB B
) -HEMETaILIBL. MTOJIO’KEHNE HEMETAIIIIOB B MePUOINYECKON CHUCTEME.

MEPUOIUYECKON CUCTEME;
CTPOEHHE aTOMOB HEMETAJUIOB.

CtpoeHue aToMOB
HemetainoB Kosanentuas
HETOJISIPHAS CBSI3b.
duznyeckne cBONMCTBA
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HCMCTAJIJIOB. Aﬂﬂomponuﬂ.

3-4 | 25.10. Komnnuectso 3HaTH/MOHUMATH KonnuectBo BemecTBa u . HexoTopsie meTanmisl U
(16 BEILIECTBA -XUMUYECKUe NOHAMUSL: MOTIb, €IMHHUIIBI €T0 U3MEPEHUS: HEMETaJUIbI KOJTUYECTBOM
- 27.10. MOJIsIpHas Macca MOJIb, MMOJIb, KMOJIb. BelecTBa 1 MOJb.
17) YmMmerth [Tocrosinnast ABoraapo.
- 6bIUUCIAMB: MOJSAPHYIO Maccy, ModsipHas Macca.
KOJINYECTBO BEIIECTBA.
5-6 | 08.11. MomnsipHbIii 06BEM 3HATH/MOHUMATH [MousiTHEe 0 MONPHOM OOBEME
(18 ra3os. - XUMUYeCKoe NoHsmue: ra3oB. HopmasnbHbIie yciioBusl.
- | 10.11. MOJISIPHBIN 00beM Cnenctue 3akoHa ABOTaIpo.
19) YMmeThb BrinonHenune yrpaxHeHHi ¢
- 6bIYUCIAMD: TIO KOTIMUECTBY HCIIOJIb30BAHUEM TTOHSTHH:
(Macce) ra3000pa3HOTO BEMIECTBA «00BEM», «MOITBY,
ero o0beM, 110 00beMy «KOJIMYECTBO BEIIECTBAY,
ra3o00pa3HOro BEIIECTBa ero «Maccay, «MOJIIPHBIN
KOJIMYECTBO (Maccy). 00BeEM.
7 | 15.11. O06o06meHue 1 Pemienue 3amau u
(20) CUCTeMaTH3aIns yIpaKHEHUH
3HAHUM MO TeMe IIpoBepounas padora.
«IIpoctbie
BEIIIECTBaY.
Tema 3. Coeounenue xumuueckux
emenmos (15 uacos)
1 17.11. Crenenn Ymerh BunapHsle coequHeHUs. . O06pa3ust OKCHUJIOB,
@D OKHCJICHHS - Hazvleamyp: OVHAPHBIC IlonsiTHe 0 cTenenn XJIOPUJIOB, CYITb(HIOB.
COEIMHEHHMS 110 X XMMUYECKUM | OKuCIeHus. Onpenenenue
dopmymam CTETeHN OKHCIICHHS B
-onpedensmp: CTENEHb OMHAPHBIX COSTUHEHUSIX.
OKHCJIEHUS DJIEMEHTOB B Cocrasmnerme (b()pMyij
OMHAPHBIX COSMTUHEHUI 110
COCVHEHUAX. .
CTETeH! OKHCIICHHSI., OO
croco0 UX Ha3BaHMSL
2 22.11. Baxueiinue 3HATH/IOHUMATDH OKcunpl 1 eTy4dmne . OGpasisr OKCHIIOB.
@2 PacrtBops! x510poBOIOpOIA H

KJIACCHl OMHAPHBIX
COCTUHEHUN.

XUMHYECKOE MTOHATHE: OKCUJIbI
YMmeTh

BOAOPOAHBIC COCANHCHUA:
CocTaBieHrue XUMHUYECKUX

aMMMaKa.
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- HA3b18AMb: OKCUJIBI TIO X
dhopmynam

- onpedenams. CTEICHb OKUCIICHUS
JJIEMEHTOB B OKCHJIAX

- cocmagasams: HOPMYJIbI OKCUIOB

(dhopmyIn, UX Ha3BaHHE.
Pacuers mo dopmynam
OKCHJIOB.

(23)

24.11

OcHoBaHUSL.

3HaTL/IIOHUMATD
—XumuuecKue NOHAMUA:
OCHOBAHMSI, IIEIOYH.

Ymerh

-HA3b16aMb: OCHOBAHMS 110 MX
hopmynam

-COCMAGIAMb: XUMHIECKHUE
(hopMyJIbl OCHOBAHHU I

- onpedensimb: OCHOBAHUS 110 UX

dhopmynam.

CocTaB 1 Ha3BaHUE
ocHOBaHM1. 1x
KJ1acCH(UKAIIMSL.
Nunuxatopsl.

. OOpa3sisl menouei u
HEpPaCTBOPUMBIX OCHOBAHUH.
N3meHeHne okpacku
HWHJIMKATOPOB B IIEJTOYHON
cpene.

(24)

29.11.

Kuciorsl.

3HaTL/MOHUMATL

-XUMuYecKue nonamue: KIuciora,
1EJI0Yb.

Ymerh

- Ha3bI6aAMDb:

KHCJIOTHI 10 UX (hopMymam
-COCMA6IAMb: XUMHYECKHE
(hopMyIBI KHCTIOT

- onpeodenamn: KUCIOTHI 110 UX
hopmymnam.

CocraB ¥ Ha3BaHHWE KHCIIOT.
Nx KJ1accu(UKaIus.
Muaaukatopsl.

. O6pasIe! KUCITOT.
N3meneHne okpacku
HWHJIMKaTOPOB B KHUCIION Cpelie.

5-6
(25

26)

01.12.

06.12.

Comnmn.

3HATH/MOHMMATH
-Xumuueckoe noHamue: Cojb
YMmerh

- HA3bI8AMB: CONIH 110 KX
thopmynam

-COCMAGIAMb: XUMHICCKIE
thopmymsl comneit

- onpedenamsp: COIU 110 UX

thopmynam.

CoctaB W  HOMEHKJIATypa
coneii. CocraBienne Gpopmyn
coJien.

J. OO0pa3msl comei.
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08.12. O06o0meHue u 3HaTL/MOHUMATH Knaccudukarus BEIIECTB.
@n cHCTEeMaTH3aIus - Xumuueckoe nonamue: YopakHeHHsT B COCTaBJICHHH
3HaHUH 10 TeMe KJIaccU(pUKAIHS BEIECTB dopMyn BemecTB 1O UX
«Coenquaenus YmMmern Ha3BaHUSIM. Pacuernr o
XUMUAYECKUX - 6bIYUCTAMB: MACCOBYIO JIOJIO XUMHYECKUM QOpMyIIam.
JJIEMEHTOBY XUMHUYECKOTO DJIEMEHTA T10
(dhopMmysie coeMHEHUS,
KOJIMYECTBO BEIECTRA,
00bEM HITH MAcCCy BELIECTBA 10 ero
KOJIMYECTBY.
8 13.12. AmopdHbie 1 BemectBa MOJIEKYJISIPHOTO | 3HATH/TIOHUMATD J. Moaenn KpuCTaIIIHIeCKUX
(28) KpPHUCTAJITUIECKHE CTpoeHHs. 3aKOH TIOCTOSIHCTBA | -3aKOH ITOCTOSIHCTBA COCTaBa | PELIETOK.
BEIIECTBA. BeIleCTB. MONeKyIsIpHbIE, HOHHBIE, | BEIECTB
Kpucrannueckue ATOMHBIE u MeTaJUTNYeckue | YMeTh
PEIIEeTKH. KpPHUCTAITMYECKUE PEIIETKU. | -XapaKmepu308amsp: CBS3b
3aBUCUMOCTh CBOWCTB BEIIECTB OT | MEXKILy COCTABOM, CTPOCHUEM
THIIA KPUCTAJUINYECKON PELIETKU. Y CBOMCTBaMU BEIIECTB.
9 15.12. HucTele BelecTBa IloHsiTHE O YMCTOM BEIIECTBE W | YMeTh. . OGpa3sis! cmeceii.
(29) U CMECH. cMecu, ux orauume. llpumepsl | - odpamamovca c xumuueckoit | JI.2. Paznenenue cmecu
cmeceii.  CmocoOBl  pa3meiieHus | MOCYIOM M JJabopaTOPHBIM PEYHOTrOo TecKa U MMOBAPSHHOMN
cMeceit. OurcTKa BEIIECTB. o0opynoBaHuEM. COJTH.
10 | 20.12. IIpaxkTrnyeckas OdopmieHne paboThI. YMmern
(30) pabora Ne3. - 00pawampcsa ¢ XUMAYECKON
AHau3 MoYBHI U MoCy0i 1 1abopaTOPHBIM
BOJIBI. 000pyIOBaHUEM.
- UCNONBL3068AMb
MpHOOpPETEHHBIE 3HAHUS IS
KPUTHUYECKOU OLEHKU
nH(OpMaITNH O BOJE.
11- | 22.12. Maccoas noms IlonsiTue 0 none KOMIIOHEHTa B | YMeTh
12 KOMIIOHEHTOB U cMecd. BepluMcieHue  MaccOBOH | - @pluuciaamy: MacCOBYIO
(31 | 27.12. CMECH. JIOJTV KOMITOHEHTa B CMECH. JIOJTIO BEIIIECTBA B PacTBOpE.

32)
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13 | 10.01. [pakTuyeckas Ymers
(33) pabora Ne4. -Hcnonvsosamo
[Ipurorornenue MPUOOPETCHHBIC 3HAHUS IS
pacTBopa caxapa ¢ MIPUTOTOBJICHHUS PACTBOPOB
3aJaHHOM 3aJJaHHON KOHLIEHTPAaLH.
MAaccoBOM J101€l
pPacTBOPEHHOTO
BEIECTRA.
14 | 12.01. O06o0meHue 1 Perienue 3aau u yrpakHeHH.
(34) CHUCTEeMAaTU3aIHsI IToaroroBka K KOHTPOJIbHOM
3HaHUH 110 Teme 2 pabote
u 3.
15 | 17.01. | KonrponbHas padota Ne2.1mo
(35) TemaM 2 1 3.
Tema 4. H3menenusn, npoucxooawue c seugecmeanu (11 uacos)
1-2 | 19.01. SIBnenus 3HATH/MOHMMATDH ®usnyeckue sBiaeHUd. [[oHsATHE O XUMUYECKUX SIBIIEHUSIX U UX
(duznyeckue u -Xumuyeckue NOHAMuUA: OTJMYKE OT (PU3NYCCKUX SABJICHUN. XMMHUUYECKAs pEaKI[sl.
(36 24 .01. XUMHUYECKHE. XUMUYECKas peaKysl, IIpu3Haky U ycloBUs MIPOTEKAHUS XUMUYECKUX PEAKIIUIA.
- XuMu4eckue KJIaccuUKaIHs Peakiuii DK30TepMHUYECKUE U SHIOTEPMHUUECKHAE PEAKIIHH.
37) peakiuu (’K30TEpMUYIECKHE U JA.I'openust Maruus
SHIIOTEPMHUIECKHIE PEAKITHH ). Bosronka itona
IInaBnenue napaduHa
JI. 4. Oxucnenne MeIy B IJIaMEHU CITHPTOBKH
5. IlomyTHEHHE U3BECTKOBOU BOJBI
6. [lomy4yenne yriekucioro rasa.
7. 3amerenre Meau B pactBope xiopuaa meru (1) sxemezom.
3 26.01. XuMudeckne 3HaTh/IOHUMATH 3aKOH COXpaHEHHS MaccChl
(38) YpaBHEHUSI. -3aKOH COXPaHEHHUS MaCChI BEIIIECTB. [onsTre 0
BEIIECTB XUMHYECKOM YpaBHEHUH.
Ymerp 3HayeHue HWHJIEKCOB u
- cocmaenams: ypaBHEHUS KO3 PUITHEHTOB.
XUMUYECKUX PEAKLIHUM. CocraBiecHue yYpaBHEHUI
XUMHYECKUX PEaKITH.
4- | 31.01. Pacuers! o YMmeThb Pelenue pacuerHsix 3a1ay.
5 XUMHYECKUM - 8bINUCAMD: KOJMYECTBO
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(39 | 02.02. ypaBHEHUSIM. BEILIECTBA, MacCy W 00BEM I10
- KOJIMUECTBY BEILIECTBa, 00BEMY WIIH
40) Macce peareHTOB MM MPOAYKTOB
peaKuuu.
6-7 | 07.02. Tunsl XUMUYECKHUX 3HaTH/MOHUMATH CymHocTh peaxuuit | . Xumudeckue peakuuu
(41 peaKIuid. - XumMuueckoe noHamue: pa3oKeHuUs, COCIMHEHUS, | Pa3IMYHBIX THUIIOB.
- 09.02. Knaccnquaum{ peakuuii 3aMEIICHUE " obOMeHa.
42) Ymern Tonusmue o ckopocmu
-onpedensams: TUTBI XUMUUECKUX | XUMUUECKUX peaxkyui.
peaKIuii Io YUCITy U COCTaBY Kamanuzamopei.
WCXOJIHBIX U MONy4eHHBIX BemlecTB. | CocTaBieHne ypaBHEHUH
peaKIuii yKa3aHHbIX TUIIOB.
8 14.02. THUIBl XUMUYECKUX YMmerTh XHUMHUYECKHE CBOIMCTBA BOJIBI.
(43) peaxmuii Ha - xapaxmepuzo6amy: XuMudeckue | THIBI XUMUUECKUX pEaKIni.
IIpUMEpPE CBOMCTB CBOICTBa BOABI
BOJIBI. -cocmaegnams: ypaBHEHUS
XUMUYECKUX PEAKIIMI
XapaKTEePU3YIOUNX XHMIYECKIE
CBOICTBa BOJIbI M OTIPENIENSIT UX
THII.
9 16.02. [IpakTudeckas Ymerb Odopminenne paboThL.
(44) pabora Nos5. - cocmaenAamy: ypaBHEHUS
IIpusnaku XUMHUYECKUX PEeaKIInil
XUMHUYECKUX -UCnOb308amMb: TIPHOOPETEHHEIE
peaxiuii. 3HAHUA U1 0€30IaCHOTO
oOpareHus C BEIeCTBAMH.
10 | 21.02. O6o061IeHIe U Pemienue 3a1a4 u
(45) CUCTEMAaTHU3ALIMS ynpaxxkneHuil. [Toaroroska x
3HaHU# 1o Teme 4. KOHTPOJILHOU pabore.
(1416) 28.02. KonrtponbHas

pabdora Ne3. mo
Teme 4.

Tema 5. Pacmeopenue. Pacmeopul. Ceoticmea pacmeopog 31eKmpoiumos.
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Oxucnumenvho — eoccmanosumenshvle peakyuu (2luac)

1 02.03. PacTtBopenue kak 1. PactBopsl. ['unpatsl. . PacTtBOopenue 6€3BOAHOTO
7 (uzuko — Kpucramnorunpatsi. cynndara memu (11) B Boze.
XUMHUYECKUI TennoBkle sIBIEHUS TIPU JI. [lony4yeHue KpUCTalioB
npouecc. Tumel pacTtBopeHuu. Hacolennsle, | coneit (momarHss
pacTBOpoOB. HEHACBIICHHBIC H npakTudeckas padbora).
TIEpEHACHIIIICHHBIE PACTBOPHL.
3HaYeHHE PaCTBOPOB.
2-3 | 07.03. ONEKTPOIIUTUYECK | 2. 3HaTL/MOHUMATH DIEeKTPOIUTHI U J. HcnpiTanue BEmIECTB W UX
(48 | 09.03. ast AMCCOLIMAIUS - Xumuueckue NOHAMuUA: HE3JICKTPOJIUTHI. pacTBOpOB Ha
- AJIEKTPOIIUT U HEANEKTPOIIUT, DneKkTponuTHIeCcKast AIIEKTPONPOBOTHOCTb.
49) JJIEKTPOTUTHYECKAsT mcconuanus. Cmenens
JIUCCOLIMAIIHS. ouccoyuayuu. Cunbuvle u
ciabwie I1eKmpoumsi.
Jluccomuarus KUcJor,
OCHOBAHUM U COJIEH.
4 14.03. HNonneie 1. Ymerh Cymnocts peakumii nonnoro | J. I[Ipumepsr peakunu, uaymue
(50 YpaBHEHUS - 00BACHAmMY: CYIIHOCTD oOMeHa 1 YCIIOBUS UX IO KOHIIA.
) peaxiuit peaKIifii HOHHOro OOMeHa npotekanus. CocTaBIeHUE
- onpedenams: BO3MOKXHOCTb TTOJTHBIX M COKPAIEeHHBIX
MPOTEKAHUS PEAKIIMM HOHHOTO HWOHHBIX YpaBHEHUN peaKiui.
oOMeHa 110 KOHIIA. Tabnmma pacTBOPUMOCTH
-cocmagnAams: TOTHBIE U KHCJIOT, OCHOBaHHH M COJeil B
COKpaIIeHHbIE HOHHBIE BOJIE.
YpaBHEHUS peaKkInuii OOMeHa.
5 16.03. [IpakTndeckas 1. Ymerb Odopminenune paboTHI.
(51 pabora - cocmaenAams: TOTHBIC U
) No6.Y cnoBust COKpAIllCHHbIC YpaBHEHUS
MIPOTEKaHUS peakmuii ooMeHa. OOpamaTbes ¢
XUMUYECKUX XUMHUYECKOU NOCyI0M,
peakmuii - MexIy pacTBOpamMH KHCIIOT U IIeIoueH.
pacTBopamu

QJICKTPOJUTOB 10

34



KOHIIA.
6-7 | 21.03. Kucnotsl, nx Ywmers OnpeneneHue KACIOT KaKk JI. 8. Peakuuu xapakTepHble
(52 | 23.03. KIaccu(uKaIus u - HA3b16AMb KUCIIOTHI JJIEKTPOIUTOB. JUISL PACTBOPOB KHCIIOT
- CBOMCTBA. - XapaKkmepu3zoeamo: Knaccudukauus kucior no (constHOM 1 cepHOIT)
53) XUMUYECKUE CBOMCTBA KUCIIOT. pa3IuYHBIM IPU3HAKAM. MIPUHAJIEXHOCTH BEIIECTB K
- onpedenams: BO3MOXHOCTh TunuyHbIe CBOHCTBA KUCIOT: | KJIACCY KHCIIOT.
MPOTEKAHUS TUITUYHBIX PEAKIIUHA | B3aUMOJEHCTBUE UX C
KUCJIOT. METaJlliaMH, OCHOBHBIMHU
OKCHJaMH, OCHOBaAaHUAIMHU U
coisiMU. Psin HampsikeHust
METAJJIOB.
8-9 | 04.04. OcHoBaHHS, HX Ymers Onpenenenvie ocHoBanui kak | JI.9. peakumu xapakTepHbIe
(54 KIaccupuKarys u - Ha3bl6amp OCHOBAHWIS: 3JIEKTPOIUTOB. JUISL PACTBOPOB IIeNI0Y e
- 06.04. CBOICTBA. - XapaxKmepu3oeaman: Knaccudukanus ocHoBanmit. | JI.10. nmonydenue u cBoiicTBa
55) XUMHUYECKUE CBOWCTBA TunnuHble CBOMCTBA HEPACTBOPUMOI'O OCHOBaHMUS.
OCHOBaHHM. OCHOBaHMM; B3aNMOJICHCTBIE
- onpeodenams: BOZMOXHOCTh C KHCTIOTaMH (peaKius
MIPOTEKAHUS TUIIMYHBIX PEAKIMi | HEUTpaau3amun),
OCHOBAaHMM. B3aMMOJICHCTBUE LIEIIOYEH C
pacTBOpaMu cojied u
OKCH/IaM{ HEMETAJIIOB.
PaznoxeHue HepacTBOPUMBIX
OCHOBAHUI.
10- | 11.04. Oxcuppl, ux Ymerh CocTaB OKCHIOB, UX JI. 12. Peaxnin xapaKkTepHbIe
11 | 13.04. KITaccupuKanus u - Ha3vl6amb OKCHUIBI KJ1acch(DUKaIis JUI OCHOBHBIX OKCHUIIOB
(56 CBOIICTBa - onpedenamsp: TIPUHAJICKHOCTh | HECOIEOOpasyromue U JI. 13. Peakmuu xapakTepHbIe
- BEIIECTB K KIIACCY OKCHJIOB coJeo0pasyromiue JUTSL KHCTIOTHBIX OKCHJIOB
57) -XapaKmepu3o6ams: (KHCTIOTHBIC M OCHOBHEIE).
XUMUYECKUE CBOMCTBA OKCUAOB. | CBOMCTBA KHCIOTHBIX U
OCHOBHBIX OKCHJIOB.
12- | 18.04. Comn, nx Ymern Onpenenenue coieil kak
13 | 20.04. CBOMCTBA. - Ha3v16amMb CONH. ANEKTPOIUTOB. XUMHUECKIE
(58 - onpedensams. CBOIICTBA COJIEH,

59)

NPUHAIEKHOCTD BELIECTB K
KJIACCY COJel

0COOEHHOCTH
B3aUMOJEHCTBUS C
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- XapaKTepH30BaTh:
XMMHUYECKUE CBOIMCTBA COJICH.

MeTaliaMu. B3aumopeiictBue
C KUCJIOTaMHu, IeJI0YaMH 1
coisimu (pabota ¢ Tabiurein
pacTBOPUMOCTH)

14 | 25.04. I'enernyeckas Ymerb [MoHsiTHE O TEHETUYECKOM
15 | 27.04. CBSI3b MEX]Y - XapaKkmepu3zoeamo: CBSI3M U TEHETHUYECKUX psAAax
(60 KJIaccaMH XUMHYECKUE CBONCTBA OCHOBHBIX | METAJIJIOB U HEMETAJLJIOB.
61) HEOPraHHYEeCKUX KJIaCCOB HEOPTaHHYECKUX
COCIMHEHU N BEIIIECTB
- cocmagnamsy: ypaBHEHUsI
XUMUYECKUX PEAKIIHM,
XapakTepu3yIolIie CBOMCTBA
HEOPraHMYECKUX BEIIECTB.
16 | 02.05. [pakTnyeckas YMmers. Odopmienne paboThL.
(62 pabora Ne7. - 00paIaThes ¢ XMMHUYECKOH
) CBoiicTBa KHCIOT TIOCYJION ¥ peaKTUBAMH
OCHOBaHU, - pacno3Hasams ONBITHBIM.
OKCHJIOB H COJEii. IIyTEM PacTBOPHI KUCIIOT U
IIETIOYEH.
- onpeodensamp: BO3SMOKHOCTh
IPOTEKAHUS peaKINii HOHHOTO
o0OMeHa /10 KOHIIA.
17 | 04.05. OKHuCIUTENBHO- 3HATH/MOHUMATH [lonsiTHE OKHCIIEHUE U
BOCCTAHOBHUTEIBH - Xumuyeckue nOHAMuUA: BOCCTaHOBJICHHE, OKUCIUTEIN
(63 BI€ PEAKIUHL. OKHCIIUTEIIb U BOCCTAHOBHTEIIb, ¥ BOCCTaHOBHUTEIH,
) OKHCIICHHE U BOCCTAaHOBJICHHE. OIpeNieNIeHN e CTETIeHN
OKHCIICHUS 3JIEMEHTOB.
- onpeodensamp: CTEICHb
OKHCIICHUS 3JIEMEHTa B
COCTMHEHNH, THIT XUMHYIECKOM
pEaKINH 110 U3MEHEHHUIO CTEeTICHH
OKHUCIICHUS] XUMUYECKUX
JJIEMEHTOB.
18 | 11.05. [IpakTnyeckas Odopmienune paboTHI. Ymerb
(64 pabora Ne§. - 00pawamvbca ¢ XUMUIECKOU
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) Pewienne MOCYI0OW U pEaKTUBAMM.
AKCIIEPUMEHTAIIbH
BIX 3a1a4. - Xapakmepuzoeamas:
XMMHMYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEAUHEHHUI.
19 | 16.05. O06o06meHue 1
(65 CHCTEMaTH3aIUs
) 3HaHHUH.
IlonroroBska k
HUTOTrOBOM
KOHTPOJIbHOU
pabote
20 | 18.05. Wrorosas
(66 KOHTPOJIbHAS
) paboTa 3a Kypc
XUMUH 8 KJ1acca
21- | 23.05. Ananmz IToBTOpeHME MaTepuaa 8
22 KOHTPOJIbHOMU KJIacCa — OCHOBHBIX TTOHSITHH,
(67 | 25.05 paboTEHL. 3aKOHOB M TEOPUU Uepe3
) [opTpernas 3HAKOMCTBO C )KH3HBIO U
ranepes BeITHKUX JIeSITeTFHOCTBIO YUEHBIX,
XUMHUKOB. OCYIIIECTBUBIINX TH
OTKPBITHSL.
68 | 30.05. [Monsenenue

nTOroB § Kiacc.
WToroBelii ypok.

MyHnununajibHoe 010/KeTHOe 0011e00pa3oBaTeIbHOE YUPeKIeHHEe

Poauonoso-HecBeraiickoro paiona
«boaabipeBcKasi 0OCHOBHAs1 0011e00pa3oBaTe/JIbHasI IIKO0JIA»
(MBOY « boaasipesckas OOILL»)
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«CorJjiacoBano»
PykoBoaurens PMO yuuteneit
XUMHUHN 1 OUOJIOTUH

®.1.0. Pynenxko JI.B.
IIOAITUCH

[TpoTokom Ne _1

oT « » aBrycra 2022r.

«PaCCMOTpeHO H PEKOMECHI0OBAHO
K YTBEPKIACHUIO NEAArOr HY€CKUM
COBETOM»

IIpoTokon Ne 2_

or« 31 » 08. 2022r.

«YTBepxKICHO»
[Tpuka3 Ne__120

oT« 31 » 09 2022r.

Hupexrop [Hoaranesa H.A.
OO IIHCh

VYpoensb obiiero oopazoBanus (kiacc): 9 kmace

KomnuectBo wacos: 67 4acos.

VYuutens: PybanoBa Banentuna BukropoBHa.

PaGouyasi nporpamma
1Mo XMMUM.

PaGouast mporpamma cocTaBiieHa B COOTBETCTBHU C TOJIOKEHUsIMH DenepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
o0rmiero 00pa3oBaHUs BTOPOTO TIOKOJICHUS, HA OCHOBE MpUMEpHOit [IporpaMMbl 0CHOBHOTO 001IeTro 00pazoBaHus 1Mo XUMUU U [IporpaMMbl 0 XUMHA
K yueOHUKY Uit 9 Kitacca o6meobpaszoBatensHoi mkobl aBTopa O.C. abpuensua (M.: I[Ipocsemenne 2019).

2022-2023 yu. roa.

PABOYAS ITPOI'PAMMA BKJ/IIOYAET YETBIPE PA3IEJIA:

% Paszgen 1. [loscHuTenbHAs 3alMCKA, PACKPBIBAIOIIAs XaPAKTEPUCTUKY U MECTO Y4eOHOro Ipeamera B 0a3uCHOM y4eOHOM IUIaHe, LIEIH ero
U3Y4EHHUs, OCHOBHBIE COZEpKATEIbHbIE JTMHNH;
% Pazgen 2. «Cozepxanue yueOHOTO MpeMeTay.
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% Paznen 3. «[lnanupyemble IpeIMETHBIE PE3YILTATHI OCBOECHUS YU€OHOTO IIPEMETA, KypCay.
% Paznen 4. «TemaTnueckoe IUIAHUPOBAHUEY.
% Tlpunoxenus k Paboueit nmporpamme: KanenmpapHo-teMmaTH4eCcKo€e MIaHUPOBAHHUE.

Paszpnen 1. IosicHuTe1bHAA 3aNIMCKA
HopmaTuBHBIE TOKYMEHTBI.

3. ®enepanbubii 3ak0H PO o1 29.12.2012r. Ne 273-D3 pen. «O06 obpazoanuu B Poccuiickoit deneparumy.

4. Tlpuxkaz MunoOpnayku Poccumu ot 07.06.2017 Ne 506 «O BHeceHMH HU3MEHEHUH B (eAepalbHbIi KOMIOHEHT TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX  CTAHJAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIEr0o M cpeaHero oobmero (moJiHoro) ooéuiero o0pazoBaHu,
YTBEPKAEHHBIN MprkazoM MunoOpazoBanus Poccun 5 mapta 2004 1. No 1089».

3. [Ipuka3z MunncrepcTBa npocsernienns Poccniickoir @eneparmn ot 23.12.2020 Ne 766 "O BHeceHUH W3MEHEHUH B ()e/IepalIbHBIN TIepEeICHb
Y4eOHUKOB, JIOMYIIEHHBIX K NCTIOIB30BAaHHIO MTPH PEATH3AINY UMEIOINX TOCYAAPCTBEHHYIO aKKPEAUTAIINIO 00pa30BaTeIbHBIX TPOTPAMM HA4YaIbHOTO
00111eT0, OCHOBHOTO OOIIETr0, CPETHETO 00IIeT0 00pa30BaHMsI OPraHU3AUIMHE, OCYIIECTBISIOMUMHI 00pPa30BaTEIbHYIO ACSITEIIBHOCTD, YTBEP)KICHH b1
npuka3zom Munucrepcra npocsenienus Poceniickoit @enepanun ot 20 mas 2020 r. Ne 254

4. llpuka3z Munnpocsenienust Poccuu ot 23.12.2020 N 766 «O BHeceHun nu3MeHeHul B (eiepaibHbIN epeueHb YUeOHUKOB, JONMYIIIEHHBIX K
HCII0JIb30BAHHUIO NP peaIn3alii UMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTENbHBIX IPOrPaMM HAYaJIbHOTO 00IIEro, OCHOBHOTO
oOuiero, cpeHero oodero 00pa3oBaHusl OpraHU3AIUSIMU, OCYIIECTBIISIOMIMMU 00pa30BaTENIbHYIO 1€ATEIbHOCTD, YTBEPKICHHBIN TPUKA30M
Munucrtepcta npocsenieHus: Poccuiickoit @enepanun ot 20 mast 2020 r. Ne 254»

8. Ilpumkaz MunucrepctBa oOpasoBanus u Hayku PD® ot 04.10.2010 1. Ne986 «OO6 yrBepkaeHun ¢eaepaabHbIX TpeOOBaHUNU K

00pa30BaTeNIbHBIM YUPEKICHUSIM B YaCTU MUHUMAJILHOM OCHAIIEHHOCTH y4eOHOT0 mpoliecca U 000pyA0BaHHs yUeOHBIX TOMEIIECHUI.
9. Pexomenpanus MuUHHCTEpCTBa oOpa3zoBanus W Hayku PD ot 24.11.2011 r. Ne MJI-1552/03 «O06 ocHamenun o011e00pa3oBaTeIbHBIX
YUpEKICHUN ydeOHBIM U yIEOHO-JIa00paTOPHBIM 000PYI0BAHUEM).

10. Ilpuka3z MunucrepcTBa obmiero u mnpodeccuoHanbHOTO oOpa3zoBaHus pocTtoBckoit obmactu ot 08.08.2014 1. No 24/4.11-4851/M «O
MIPUMEPHOM MOpsAIKE YTIBEPKACHUS u PUMEpPHOM CTPYKTYpe pabounx MIPOrpaMM»».
8. IIporpamma Xumus: 8-11 kmaccel/ I'abpuensu O.C., pekoMmeHaoBaHHas [lemapTaMeHTOM 00pa3oBaTENIbHBIX MPOTpaMM M CTaHJIAPTOB
obmero oopa3oBanus MuHucTepcTBa 00pazoBanus PO.

9.IucsMo MuHOGOpaszoBanus Pocrosckoii o6mactu ot 20.05.2022 Ne 24/3.1-8923 «Pekomenaanuu 1o cocTaBIeHHI0 y4eOHOTO MIaHa
00pa3oBaTeNbHBIX OPraHU3ALMH, PEeaTU3yIOIINX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPaMMbI HAYaJIbHOTO OCHOBHOTO, OCHOBHOTO OOIIIETO,
cpeaHero o01iero o0pa3oBaHus, PacloOKEHHbIX Ha TeppuTopun PocToBckoit oGnactu, Ha 2022-2023 yueOHblil ro»

10. YecraB MBOY «bongsipesckas OOLLD»
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11. OcHoBHas o0Opa3oBaTelibHas MPorpaMmMa OCHOBHOTO o01iero oopazoBanus Ha 2022-2023 y4ue6nsiii roq MBOVY «bonasipeckas OOLL»
12. «ITonoxenue o paboyei mporpaMme y4eOHBIX KYpCOB, PEIMETOB, AUCHUILINH (Moayneit)» MBOY «bonasipesckas OOILLDy».

Paboyas mporpamma Kypca XUMUH ISl OCHOBHOM IIKOJIBI pa3zpaboTaHa B cOOTBETCTBUU ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM
CTaHapToM o01ero oopasoBanus. B Hell Takke yUnTHIBAIOTCS OCHOBHBIE UAEH U NoJiokeHus [Iporpammel pa3Butust u GopMuUpoOBaHUs
YHHUBEpPCAJIbHBIX Y4€OHBIX AEWCTBUN JUIsI OCHOBHOI'O OOIIEro 00pa3oBaHus.

B cootBeTcTBHU € 3TUMU JOKYMEHTaMH 00yJaroliuecs T0JKHBI OBIAETh MPpUEMaMU, CBSI3aHHBIMU C ONPEEICHUEM MOHITUI: OTPAaHUYUBATD UX,
OTHCHIBATh, XapaKTEPU30BATh U CPABHUBATh. Tak Kak XUMHUs — HayKa SKCIIEpUMEHTaIbHas1, 00yJarouecs JOJKHbI OBJIAJETh TAKUMHU
M03HABATEIbHBIMU YU€OHBIMU JIEHCTBUSMH, KaK SKCIIEPUMEHT, HaOII0AeHNEe, U3MEPEHHE, ONICaHNe, MOJISIMPOBaHKE, TUIIOTE3a, BHIBOA. B
mpolLecce U3y4eHus Kypca y o0ydaromuxcst mpoaoiKaoT (opMUPOBAThCS YMEHHUS CTaBUTh BOTIPOCHI, OOBICHSTH, KJIacCU(UIIUPOBAThH, CPABHUBATH,
OTIPEeNATh UCTOYHUKU UH(POPMAIUH, [TOJIy4aTh U aHAJIM3UPOBATh €€, TOTOBUTh WH(GOPMAIIMOHHBIN MPOAYKT, IPE3EHTOBATh €r0 U BECTH
nuckyccuto. CreoBaTenbHo, ASSITENbHOCTHBIN MOAX0/ B U3YYEHUU XUMHUU CIIOCOOCTBYIOT JOCTHKEHHIO JINYHOCTHBIX, PEAMETHBIX U
MeTanpeIMeTHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB.

B ocHOBY Kypca 10JIO’KEHBI CIeAYIOIINE H/IeH:

¢ MAaTCpUaAIbHOC CAUHCTBO U B3aMMOCBA3b 00BEKTOB U SBICHUI IIpUPOAbI;

¢ BeAymasd poJib TEOPECTUUCCKHUX 3HaHUH JJIA OOBsICHEHHST H IIPOTrHO3UPOBAHUA XHMHUUYCCKUX HBHGHHﬁ, OL€CHKHU HX HpaKTquCKOﬁ
3HAa4YUMOCTH,

e B3aMMOCBS3b KAUECTBEHHOM M KOJIMYECTBECHHOM CTOPOH XUMHUUYCCKUX 00BEKTOB MAaTCpHAJIbHOT'O MUPA,

® Ppa3BHUTHC XHMHUYECKOH HAyKU W TOPOU3BOACTBO XHUMHYCCKHUX BCHICCTB W MATCPHUAJIOB IJId YAOBJICTBOPCHHA HACYHIHBIX HOTpC6HOCTCﬁ
YCJIOBCKa U O6H_ICCTB8., peuicHu-d r00aIbHBIX r[p06neM COBPCMECHHOCTH,
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® TCHETUYECKas CBS3b ME¥K/y BELIECTBAMHU.
OTU UJIeU PEATU3YIOTCS B KYPCe XUMHHM OCHOBHOM IIKOJIbI MYTEM JOCTHKEHHUS CISAYIOIINUX LeJei:

*  @dopmuposeanue y yqamuxcs XUMAYECKOW KapTUHBI MUPA, KaK OPraHUYeCKOM YaCTH €ro IEJI0CTHON €CTECTBEHHO-HAyYHON KapTHUHBI.

*  Pazéumue 103HaBATEIBHBIX HHTEPECOB, HHTEIUICKTYAILHBIX U TBOPUYECKUX CIOCOOHOCTEH YUaIIuXCsl B MPOLIECCE U3YUCHUSI IMH XUMHUYECKON
HAyKU U €€ BKJIa/Ia B COBPEMEHHBIN HAyYHO-TEXHUYECKHN TTporpecc; GOpMUPOBAHHE BAXKHEHIIINX JJOTMUECKUX ONEPALMii MBIIIJICHUS (aHAIN3,
CHHTE3, 00001IeHNe, KOHKPETU3AIHsI, CPABHEHHUE U JIp.) B IPOLIECCE MMO3HAHUS CUCTEMBI BKHEUIIINX MMOHITHN, 3aKOHOB M TEOPUI O COCTaBe,
CTPOEHHUH U CBOMCTBaX XUMHUYECKUX BEILIECTB.

*  Bocnumanue y6e:x1I€HHOCTU B TOM, YTO IPUMEHEHUE MOTYYEHHbBIX 3HAHUNA U YMEHUHN MO XUMUH SIBJIIETCSI 0OBEKTUBHOM HEOOXOIMMOCTHIO
U1 6e301acHOM paboThI C BELIECTBAMHU M MaTepHajaMu B ObITY M Ha IPOU3BOJICTBE.

»  Ilpoexmuposanue u peanuszayus BbIITYCKHUKaMH OCHOBHOM IIKOJIbI JIMYHOM 00pa30BaTeIbHOM TpaeKTOpUu: BIOOp Mpoduis o0ydeHus B
CTapIleH IIKOJIE WK MPO(EeCCHOHATBHOTO 00pa30BaTENIBHOTO YUPEKACHUS.

° Ogn1a0enue Knrouesbimu Komnemenuuamu: yqe6H0'H03HaBaTeHBHBIMH, I/IH(i)OpMaIII/IOHHI)IMI/I, HOEHHOCTHO-CMbICJIOBBIMH,
KOMMYHUKAaTHBHBIMHU.

JInuHocTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIEe Pe3yJIbTaThl 0CBOEHHUSI Kypca

ITo 3aBepreHUIO Kypca XMMHUH Ha TaIle OCHOBHOTO 00IIero o0pa3oBaHus BBIITYCKHUKHA OCHOBHOM IIIKOJIBI IOJDKHBI OBJIAJICTh CIICTYIOIINMU
pe3ysbTaTaMHu:

|. Tuunocmmuwie pesynemamet:
1) ocosnanue cBoeli STHUYECKOHN MPUHAIICKHOCTH, 3HAHIE HCTOPUHM XUMUHU H BKJIAJIa POCCUIICKON XMMUYECKON HAyKH B MUPOBYIO XUMHIO;
2) ¢opmuposanue OTBETCTBEHHOIO OTHOLICHUS K MO3HAHUIO XHMHH;, TOTOBHOCTH M CIOCOOHOCTH OOYYarOUIMXCS K CaMOPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE HW3y4YEHHBIX (DAaKTOB, 3aKOHOB W TEOPHH XHMHH; OCO3HAHHOTO BBIOOpAa M TOCTPOCHHE HHIMBHUIYaJTIbHON
00pa3oBaTeNLHOIN TPAEKTOPHU;
3) popmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YaCThI0 KOTOPOH SIBIISICTCSI XUMHYECKasi KapTHHA MUPAa;
4) ognadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKU U OOLICCTBEHHOM MPAKTUKH, B TOM YHCIIC H XUMUYCCKHIM;
5) oceoenue coumambHBIX HOPM, MPAaBHJI MOBEICHUS, poJjied M (OPM COLUATIBHOW JKH3HH B COLIMYyME, NPHPOAE M YACTHOM KHM3HH HAa OCHOBE
9KOJIOTMYECKOH KyJIbTyphl U 0€3011aCHOTO OOpaIlleHHs C BEIECTBAMU M MaTepHaIaMH;
6) gopmuposanue KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOILICHHUHM CO CBEPCTHHKAMHU M B3POCIBIMU B Ipoliecce 00pa3oBaTeiIbHOM, OOLIECTBEHHO
MI0JIE3HOU, YUeOHO-UCCIIeI0BATENBCKOM, TBOPUECKON U APYTUX BUIOB JESITEIbHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemmnuwie pesynomamer:
1) onpedenenue neneit cOOCTBEHHOTO 00YUEHHS, TOCTAHOBKA U (POPMYIIMpPOBaHHE JUIs ce0sl HOBBIX 33/1a4;
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2) naanuposaue MyTeH TOCTHYKCHUS JKEIAEMOTr0 pe3ysibTaTa 00yUeHHUS] XUMHH KaK TECOPETUYCCKOTO, TaAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomHecenue CBOUX NCUCTBHI C IUIAHHUPYEMBIMH PE3YJIbTaTaMH, OCYUjecmeieHue KOHTPOJISI CBOCH JESATEIBHOCTH B IPOLECCE JTOCTHIKCHHS
pe3ynbTraTta, onpeoeieHue CIOCOOOB ICUCTBUN INMPH BBITIOJHCHUH JIAOOPATOPHBIX M MPAKTHYECKUX PAOOT B COOTBETCTBHU C IPABWIAMH TECXHHKHU
0€30IMacHOCTH;
4) onpeodenenue NCTOUHUKOB XMMUYCCKON HH(POPMAIUH, TIOJYICHUE U aHAIN3 e€, Co31aHue HH(MOPMAIIMOHHOTO TIPOIYKTa U €ro MIPe3CHTAIHS;
5) ucnonvzosanue OCHOBHBIX MHTEIICKTYAJbHBIX OTICpallMii: aHAIM3a U CHHTE3a, CPABHCHHS M CHUCTEMAaTH3allMH, O0OOIIEHUS W KOHKPETH3AIUH,
8bls6/IeHUe TIPUUUHHO-CIICJICTBEHHBIX CBA3€H M nMOCMpoeHue JIOTHYECKOTO PACCYKICHUS M YMO3aKIIOUeHUs (MHIYKTHUBHOTO, JEIYKTUBHOIO U IO
aHAJIOTHHN) HA MaTepHalie eCTECTBEHHO-HAYUYHOTO COJICP>KaHMUS;
6) ymenue co3aBaTh, IPUMEHATH U TIPEOOPA30BLIBATH 3HAKA M CUMBOJIBI, MOJICIH M CXEMBI JJTS PEIICHUs YIeOHBIX U TT03HABATEIbHBIX 3a/1a4;
7) popmuposanue n pazsumue 3KOJTOTHIECKOTO MBIIIUICHHUS, YMEHUE TIPUMEHSTH €r0 B MMO3HABATEIbHOM, KOMMYHHUKATUBHOM, COI[MATILHON PAKTHKE U
npodecCuoHANIBHOM OPUEHTAIIHH.
8) eenepuposanue uaei u onpeeseHNue CpeCTB, HEOOXOUMBIX JUIS UX peaH3alliu.

111, IIpeomemmnoie pezyromamot:
1) ymenue 0603HAUYaTh XHMHUYECKHE DIIEMCHTBHI, HA3blBaThb WX M XapaKTEpHU30BaTh Ha OCHOBe mojoxenus B I[lepmoamyeckoii cucreme JI. U.
MenneneeBa;
2) gpopmynruposanue N3y4CHHBIX TOHITHN: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJICKY/Ia, HOH, KaTHOH, aHHOH, MPOCTOE U CJIOXKHOE BEIIECTRBO,
XUMHYECKasl peaKiys, BUAbl XUMUUYECKUX PEaKuil U T. 11.;
3) onpedenenue o GopmyiaM COCTaBa HEOPraHUUECKUX M OPTaHUYECKHX BEIIECTB, BAJICHTHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB HMJIM CTCIICHH HX
OKHCJICHHUS;
4) nonumarnue nHGOPMAIIUH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, POPMYIIbI U YPABHCHUS;
5) ymenue knaccugpuyuposams npoctbie (METAIbI, HEMETAIUIBI, OJ1arOPOIHBIC T'a3bl) U CIOXKHBIC (OMHAPHBIC COCTUHEHUS, B TOM YHCIIC U OKCHIBI, a
TaK)Ke THIPOKCH]IbI — KHUCIIOThI, OCHOBaHUS, aM(POTEpHbIE TUAPOKCUIBI U COJIN) BELIECTBA;
6) gopmyruposanue Tlepuoauueckoro 3aKOHA, 0ObsCHeHue CTPYKTYpbl U HHGpOpMAaIu, KoTopyo HecéT Ilepmoauueckas cucreMa XUMHYECKHX
anemenToB JI. . Menneneesa, packpvimue 3nauenus [lepuoauiyeckoro 3akoHa;
7) ymenue xapakmepuzo6ams CTPOCHHUE BEIIECTBA — BUJIbI XUMUUECKHUX CBA3EH M THITbI KPUCTAUIMICCKUX PEHIETOK;
8) onucanue cTpoeHuss aTOMOB XMMUYECKUX 371eMeHTOB Ne 1—20 u Ne26 u omobpasicenue ux ¢ IOMOIIBIO CXEM;
9) cocmasnenue GOpMys OKCHIOB XUMUUECKHUX JIEMEHTOB U COOTBETCTBYIOIIMX UM THAPOKCHIIOB;
10) manucanue CTPyKTYpHBIX (DOPMYIT MOJICKYJISPHBIX COCAMHCHUH W (DOPMYJIbHBIX CIUHHI[ HOHHBIX COCAMHCHHI IO BAJEHTHOCTH, CTCIICHSIM
OKHUCJICHUS WM 3apsaM HOHOB;
11) ymenue ¢popmyruposams OCHOBHBIC 3aKOHBI XUMHH — IMOCTOSHCTBA COCTAaBa BEIICCTB MOJIEKYJISIPHOTO CTPOCHHMS, COXPAHCHHUSI MacChl BEIIECTB,
3aKOH ABOTaJIpo;
12) ymenue ghopmynuposams OCHOBHBIC TIOJIOKECHUST aTOMHO-MOJICKYJIIPHOTO YICHHUS U TEOPUH SICKTPOJUTHUECKON JUCCOIIUAIIHH;
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13) onpeodenenue npu3HAKOB, yCIOBHIA IPOTEKAHUS M MIPEKPAIICHUS XUMUUCCKUX PEAKIIHIA;

14) cocmaenienue MONEKYISPHBIX YPaBHCHHUN XUMHUYECKUX PEAKIMU, MOATBEPKIAIOIMIMX OOIIMe XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB U OTPAKAFOIINX CBSI3U MEXK]TY KIIACCAMH COCTMHCHHIA,

15) cocmaeénenue ypaBHeHHI peakinii C ydaCTHEM JICKTPOJIMTOB TAaKXKe U B HOHHOU opme;

16) onpedenenue o0 XUMUYIECKAM YPaBHEHHUSIM MMPUHAICKHOCTH PEAKIIUIN K ONIPEACIEHHOMY THITY WM BHUILY;

17) cocmasnenue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIMIA C TOMOIIBIO METO/1a 3JICKTPOHHOTO OajlaHca,

18) npumenenue NOHATUI KOKUCICHUEY» U «BOCCTAHOBIICHHE)» [UIS XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB BEIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUN XJIOPH/I-, CYIb(aT- U KapOOHAT-aHUOHBI U KATHOH aMMOHHS B PacTBOPE;

20) obwscHenue BIUSHUS pa3InIHbIX (PAKTOPOB HA CKOPOCTh XMMHUYCCKHX PEaKITHIA,

21) ymenue xapaxmepuzo06ams TOJIOKCHUE METALIOB M HEMETALIOB B [lepHOANYECKON CHCTEME DJIEMEHTOB, CTPOCHHE MX aTOMOB M KPUCTAJLIOB,
obmue Gpu3nvecKkre U XUMHYECKHE CBOMCTBA,

22) 06vscHeHue MHOTOOOpa3usl MPOCTHIX BEIIECTB SBJICHUEM AJJIOTPOITUH C YKa3aHUEM e€ MPHUHH;

23) ycmanosnenue pasiuvuil TUIPO-, TTHPO- U IJICKTPOMETALIYPIHU U ULIIOCMPUPOSAHie VX TPUMEPaMH MPOMBIINUICHHBIX CIIOCOOOB MOTYYCHHS
METaJlIOB;

24) ymenue oasams o011yI0 XapakTepucTuky snementoB |, 11, VIIA rpymm, a Takke Bogopoaa, KHCIOpPoa, a3oTa, cepbl, hocdopa, yriepoaa, KpeMHHS
1 00pa30BaHHBIX MMH TIPOCTHIX BEIIECTB M BAXKHEHUIIUX COCIUHEHUH (CTpPOCHHE, HAXOXKICHHUE B MPHPOJIEC, MONTyUeHHE, (PU3NIecKne M XUMHYCCKUC
CBOMCTBa, MPUMEHEHUE);

25) ymenue onucviéams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIMTHI OT HEE,

26) ymenue npouzeo0ums XUMHUYECKUE PACUYEThl C HCIOJb30BAHHEM IMOHATHA «MaccoBasl JOJsS BEIIECTBA B CMECH», «KOJMYECTBO BEIECTBAY,
«MOJIIPHBIN 00BEM» TI0 (hOPMYITaM U ypaBHEHUSIM PEaKITHiA;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3yUCHHBIX OPraHMUYCCKUX BEIIECTB;

28) sbinonnenue 0003HAYCHHBIX B TIPOrPAMME SKCIIEPUMEHTOB, pACNO3HABAHUE HEOPTAHUYECKHX BEIIECTB M0 COOTBETCTBYOLIMM MPU3HAKAM;

29) cobnrodenue nipaBuil 0€30MacHOM PabOTHI B XUMUYECKOM KabuHeTe (J1abopaTtopum).

Ocobennocmu padoueii nPozpammbl

ABTOpCKOIi porpaMmme COOTBETCTBYeT yueOHuK: «Xumus 9 kmace» O.C.I'abpuensH - pekomeH10BaHO MuHHCTEPCTBOM 00pa3oBaHus U Hayku PO —
M.: Tlpocsemenue, 2019r. Kypc Bkitoyaer B ceOs OCHOBBI OOIIEH M HEOPraHWYECKOM XMMHH, a TaKXKe KpaTKUe CBEACHHUS 00 OpPraHUYECKUX
BelecTBax. B mporpamme Ha3BaHbI OCHOBHBIE pa3elibl Kypca, s KaKIOTO U3 HUX MEePeUHCIIeHBI MO UIekKAIINe U3YYEHUIO0 BOTIPOCH, BUBI PACUETOB,
XUMHYECKUN SKCIEPUMEHT (I€MOHCTpPALMH, JJa0OpaTOPHBIE OMBITHI, IPAKTUYECKUE PabOThI, 0OBEKTHl y4eOHBIX IKCKypcHii). Pabouas mporpamma 1o
XUMHH 17151 9 Kllacca cocTaBlieHa B cOOTBeTCTBUU ¢ DenepanbHbIM KOMIIOHEHTOM ['0CyAapCTBEHHOr0 CTaHAapTa OCHOBHOTO OOIIero 0Opa3oBaHusl, Ha
ocHoBanuu [IpumepHoOit yueOHOM mporpaMMbl OCHOBHOTO OOIIIETr0o 00pa3oBaHus M0 XUMHUU U aBTOPCKOM MporpaMMBbl Kypca xuMuu Jutst 8 — 11 kmaccos
obmreoOpazoBarensHbix yupexaeHuin O.C. ['abpuensna. [Iporpamma Kypca mocTpoeHa Ha KOHIEHTpUYECKOH KoHenuuu. OCOOEHHOCTh MPOTpaMMBbI




44

COCTOUT B TOM, YTO OHA IO3BOJIIET COXPAHUTH BBHICOKHI TEOPETHUECKUI YPOBEHb U cJenaTh 00ydyeHHe MaKCUMalbHO pasBuBaroumuM. IlosTomy Bech
TEOPETUYECKHI MaTepual Kypca XMMHUH PacCMAaTPHBAETCS Ha MEPBOM rojay oOydeHus (8 Kiacc), 4yTO MO3BOJISET ydallMMCsi 0ojee OCO3HAHHO U
rIIyOOKO M3y4HTh (PAaKTHUECKH MaTephall — XUMHIO JJIEMEHTOB M MX COSIWHEHHU. Takoe MOCTPOEHUE MpOrpamMMbl TaéT BO3MOKHOCTH Pa3BHBATh
MOJTy4eHHBIE TIEPBOHAYAIBHO TEOPETUYECKHE CBEICHHs Ha O0raToM (paKTHYECKOM MaTephalie XMMHHU 3JIEMEHTOB B 9 Kilacce. 3HaYUTEIBHOE MECTO B
COJICpKAHUU KypCa OTBOJUTCS XHMUYECKOMY SKcrepuMeHTy. OH OTKpPBIBA€T BO3MOXKHOCTH (POPMHUPOBATH Y YUAIIUXCS CIICUAIBHBIC MPEIMETHBIC
YMEHHUSI:
- paboTaTh C BEIIECTBAMHU;
- BBITIOJIHSITH IPOCTHIE XUMUYECKHE OTIBITHI;
- YYUT IIKOJBHUKOB 0€301TaCHOMY 1 KOJIOTHYECKH TPAMOTHOMY OOpAIIEHHUIO C BEIECTBAMH B OBITY U Ha MTPOU3BOJICTBE.
[IporpamMma HampaBiieHa Ha pOpMHUPOBAaHUE YU€OHO-YIIPABICHYECKUX YMEHHUM U HaBBIKOB, y4i€OHO-KOMMYHHKAaTUBHBIX, y4€OHO-UH(POPMAITUOHHBIX
YMEHUH ¥ HaBBIKOB, Pa3BUTHE JIOTHYECKOTO MBIIUICHUS Ha OCHOBE (POPMUPOBAHMS YMEHUI CPaBHUBATH, KIIACCUPHUIIMPOBATH, 000011aTh, 1eIaTh
BBIBO/IBI, aHAJM3UPOBATh, COTIOCTABIISTh.
3a ocHOBY paboueil mporpaMMbl B3siTa mporpamma Kypca xumun st 8-11 kimaccoB oOrieoOpazoBarenbHbix yupexaenuit (asrop O.C. [Nabpuensin),
pexomeHioBaHHas JlenmapTaMeHToM 00pa30BaTeIbHBIX IPOTPaMM U CTaHAAPTOB 0011ero oopasoBanus Munuctepcrsa oopasoBanus PO.
[Ipemmaraembie MaTepuanbl pa3paboTaHbl Ha OcHOBe aBTopckou mporpammbl O.C.I'abpuensina, coorBercTByromel denepabHOMY KOMIIOHEHTY
INocynapcTBeHHOTO CTaHAapTa 001IEr0 00pa3oBaHus U AOMYIIeHHOW MuHHCTEpCcTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparun.
ABTOPCKOW TpoTrpaMMe COOTBETCTBYeT yueOHWK: Xumusa. 9 kimacc: ydeOHUK ansa oOmieoOpasoBarenbHbix opranm3anuii/ O.C. TI'aGpuensn, W.T.
octpoyMoB, C.A. CnaakoB. — M. : [Ipoceemenue, 2019. — 223 c.

MecTto npeamMera B yueOHOM ILJIaHe.
B cooTtBercTBUM ¢ denepaabHbIM 0a3UCHBIM YYEOHBIM TUIAHOM JJISI OCHOBHOTO 0O0IIIero 00pa3oBaHUs W B COOTBETCTBUU C yueOHBIM muianoM MBOY
«bonneipeBckas OOILl» mporpamma nHa 2021-2022 y4. roa paccuMTaHa Ha TpENoOJaBaHUE Kypca XMMHUHU B 9 Kiacce B oObeMe 2 Yaca B HEJCIIO.
KonunuecTBo KOHTPOJBHBIX padoT 3a roJ — 44. KonudecTBo mpakTHUeCKUX padboT 3a rog — 7 4.

Paznen 2. «Conepkanue yueOHOIro npeamera.

9 kjacce

IloBTOpEeHue u 00001IEHHE CBeIeHUH MO KYpcy 8-ro kiacca
bunapusie coenunenus. Okcuabl cojeoOpasyrone U HecosieoOpasyroure. ['mapokcuapl: ocHoBaHMs, amdoTrepHble, KucioTsl. CpeaHue,
KHCJIbI€, OCHOBHBIE COJIU.
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OO6o0meHne CBeICHUNA O XMMHUYECKUX peakmusx. Knaccuduramnuss XMMHUYECKUX PEaKUi MO Pa3INYHbIM OCHOBAHHSM: COCTaBY W YHCIY
pearupyomux u 0o0pa3yIoNIUXCs BEMIECTB, TEIIOBOMY 3(PQeKTy, HalpaBJICHUIO, W3MEHCHHIO CTEIEHEH OKHUCIICHUs JJIEMEHTOB, OO0pa3yIONINX
pearupyroime BemecTna, pase, HCroJb30BaHUIO KaTaau3aTopa.

[Tonatue o cKOpOCTH XUMHUECKOUW peakunu. DaKTOphl, BIUSIONINE HA CKOPOCTh XUMHUUECKHX PEAKILUA: MPUPOJIa PEarupyrommnx BEUecTB, UX
KOHIICHTpAIIUs, TEMIIepaTypa, IUIoab CONMPUKOCHOBEHUSI, HATMYUE KaTanu3aropa. Karamus.

JdemoHcTpaumnu.
e (O3HaKOMJICHHE C KOJIICKIIMSIMH METAJVIOB M HEMETAJIIOB.

O3HakOMJICHHE C KOJUICKIMSIMH OKCHJIOB, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIUK OT MPUPOIbl PEAarupyIOIINX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XUMUUYECKOU PEaKIuy OT KOHIIEHTPAIMH PEearupyronx BEIIeCTB.

3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIIUU OT TUIOMIAN CONTPUKOCHOBEHHUS PEArMPYIONIUX BEUIECTB («KHUTIAIIUN CIIO0M»).
e 3aBUCHUMOCThH CKOPOCTH XHMHUYECKOHN PEaKIIUU OT TEMIIEPATypPhl pearupyroIInX BEeIeCTB.

JlaGopaTopHble ONBITHI.

1. BzaumoielicTBue aMMHuaka v XJIOpOBOJAOPOA.

2. Peakuus HEUTpaIu3auu.

3. Habmonenue TemiaoBoro 3gdexra peakiiuu HeUTpaaTu3aium.

4. B3anmoeiicTBre cepHOM KUCTOTHI ¢ okcuaom meaun (II).

5. Pa3noxenune nmepokcuaa BoIOPOia ¢ TOMOIIBIO KaTalia3bl KapToders

6. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMK OT MIPUPOIbI PEAarMPYIOIINX BEIICCTB HA IPUMEPE B3aUMOJACHCTBHUS PACTBOPOB THOCY/Ib(aTa HATPUS

U xJiopuaa 0apusi, THOCYNIb(aTa HATPHUS U COJISTHON KUCIIOTHI.

7. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMK OT MPUPOIbI METAJIOB IPU WX B3aUMOJICHCTBUU C COJITHON KHCIIOTOM.

8. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPHUPOAbl KUCIOT IPU B3aUMOJCHCTBUHU UX C KEJIE30M.

9. 3aBHCHUMOCTh CKOPOCTH XUMHYECKOUN PEaKIIMH OT TEMIIEPATYPHI.

10.3aBUCUMOCTb CKOPOCTH XMMUUYECKON peakiiMi OT KOHIEHTPAIIUH.

11. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUU OT TUIOIIAX COTPUKOCHOBEHHUS PEarupyroIIrX BEIIEeCTB.

12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKkIu OT KaTajau3aTopa.

XuMHYecKHe PeaKkiii B PACTBOPAX YJIEKTPOJIUTOB
[TonsiTe 00 3JEKTPOIUTHYECKON TUCCOIMALNU. DJICKTPOJIUTHI U HEIIEKTPOJUTHL. MeXaHW3M IUCCOIMALUI AJICKTPOJIUTOB C Pa3IMYHBIM
XapakTepoM cBsi3H. CTETEHb dJIEKTPOJIUTHIECKOM quccorranii. CHIIbHBIC U CIIa0bIe 3JICKTPOJIUTHI.
OCHOBHBIE TIOJIOKECHHUSI TEOPUU IIEKTPOIUTHYECKON nuccoranuu. Kinaccudukanus HOHOB U MX cBoMcTBa. KHCIOTBI, OCHOBaHUS U COJIM Kak
ANEKTPOHTHL. VX KiIaccupuKaiys u JUCCOIHaIusI.
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OO0mue XUMHYECKHUE CBOWCTBA KHCJIOT: M3MEHEHHE OKPACKH HWHIWKATOPOB, B3aMMOJCHCTBHE C METANIAMH, OKCHUIAMH WM THAPOKCUIAMHU
METAJJIOB U COJIAMU. MOJIEKYISIpHbIE U MOHHBIE (TIOJHBIE M COKpAILlEHHBIE) YpaBHEHMs peakUuui. XUMHUYECKUN CMBICI COKPALEHHBIX YPAaBHEHUH.
VYcnoBus mpoTeKaHusl peakinuii MEXy JIEKTPOJIUTAMHU JI0 KOHIIA. Psij1 akTHBHOCTH METaJlIOB.

OO0mMe XMMHYECKHE CBOMCTBA INEJIOUCH: B3aUMOJACHCTBHE C KHMCIOTAaMH, OKCHJAMU HEMETalIoB, cojsamu. OOIue XUMHYECKUE CBOICTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBHE C KUCIOTAMHU, PA3JI0KEHUE MPU HATPEBAHUH.

OO0mue XMMHYECKHEe CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBUE C KUCIOTaMH, IEJI0YaMU, COJISIMA U MeTauilaMu. B3anMoneicTBre KUCITBIX
COJIEH CO 1IeJI0YaMu.

[Muaponus, kak 0OMEeHHOE B3aUMOJICUCTBUE COJIEH ¢ BOJOW. [ MAPOIN3 COMU CUIIBHOTO OCHOBAHUS U ClIa00¥ KUCIOTHL. [ uapoian3 conu ciaadboro
OCHOBaHMS U cuiibHOM KucnoTsl. [Ikana pH.

CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHJIOB U COJIE B CBETE TEOPUHU DJIEKTPOJUTUYECKOU JUCCOIUAIMUA M OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKuum.

JdemoHcTpaumnu.

HcnpiTanue BemecTs U UX pacTBOPOB Ha JIEKTPOTIPOBOTHOCTh
3aBUCUMOCTD AJIEKTPOMPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
JIBI>KEeHME OKPAIIEHHBIX HOHOB B DJICKTPUUECKOM ITOJIE
Onpenenenue xapakTepa Cpelibl B pacTBOPax COJIEH.
JlaGopaTopHble ONBITHI.

13. HQuccormmarus cinaObIX 3JEKTPOJIUTOB HAa IPUMEPE YKCYCHOMN KUCIIOTHI.
14. I3MeHeHre OKpacKu HHANKATOPOB B KUCJIOTHOM Cpefie.

15.Peakiusa HEUTpaIM3alMKU pacTBOPA IIEIOYN PA3TMYHBIMU KHCIOTAMMU.
16. I[Tonyuyenne runpoxcuaa meau(Il) u ero B3anmoielicTBHE ¢ pa3TUIHBIMH KUCIIOTAMH.
17. B3aumoeiicTBrue CUIIBHBIX KUCIOT ¢ okcuaoM meau(1l).

18-20. BzanmoelicTBre KUCIOT C METAJUIAMU.

21. KauectBeHHas peakius Ha KapOOHAT-HOH.

22. llony4yeHue CTyIHI KPEMHUEBOM KUCIIOTHI.

23. KayecTBeHHasl peakiys Ha XJIOPUA- WIH CyIb(aT-HOHBI

24. VI3mMeHeHne OKpacKU UHIUKATOPOB B LICJIIOYHOU Cpee.

25. BzaumoeicTBrE MIEN0YeH C YIIIEKUCIIBIM Fa30M.

26. KauecTBeHHas peaklys HA KATUOH aMMOHUS.

27. llomyyenne ruapokcuaa meau(Il) u ero paznoxenue.

28. B3anmoeiicTBre kKapOOHATOB C KUCIOTAMH.

29. Ilonmyuyenne ruapokcua sxeneza(lll).
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30. B3aumogeiicTBue xkeneza ¢ pactBopoM cyibpara meau(1l)
IIpakTnyeckune padoThl
1. CBoiicTBa KMCIOT, OCHOBAaHUI, OKCUJIOB U COJIEH B CBETE TEOPUU IEKTPOIUTUUECKON AUCCOLUAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui
HemeTanibl H X coeTUHEHUS

CrpoeHre aToOMOB HEMETAUIOB M UX mosioxkeHue B llepuoanueckoit cucreme. Psn snexkrpoorpunarensHocTu. Kpucraminueckue pemérku
HEMETAJJIOB — IMPOCTBIX BellecTB. AjutoTponus U €€ npuunHbl. Ousndeckue cBoiicTBa HeMeTaioB. OOIIMe XMMHUYECKUE CBOMCTBA HEMETAJIIOB:
OKHCITUTEIbHBIE U BOCCTAHOBUTEIILHBIC.

l'anorenspl, cTpoeHHE WX aTOMOB W MoJieKyda. DHU3MUECKHe M XMMHUYECKHE CBOMCTBA TaJOT€HOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
raJlorTeHOB B 3aBHUCHMOCTH OT WX ToJoxeHus B llepmommueckoil cucreme. HaxokieHue rajoreHOB B NMPHUPOJE W WX MOJMy4YeHHE. 3HAueHHE W
MPUMEHEHHE TaJIOTeHOB.

l'anoreHoBOIOpOABI W COOTBETCTBYIOIIME WM KHUCJIOTHI: TUIAaBUKOBas, COJISIHAs, OpPOMOBOJOPOJAHAs, HOAOBOAOPOJHAs. [ anoreHumabl.
KadecTBeHHBIE peakIIui Ha TaJOreHUI-HOHEI. [IprMeHeHrne CoeITMHeHUH TAIOTEHOB U UX OHMOJIOTHYECKas POJIb.

O6mras xapakrepuctuka aemeHToB VI A — rpynmel. Cepa B pupojie U €€ moydeHue. AJUIOTPOIHbIe MOAU(GUKAIIMN CePhl M UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHUE.

CepoBOJIOpO/: CTPOEHUE MOJIEKYNbI, (PU3MYECKHEe M XUMHUYECKHe, MosiydeHue M 3HadeHue. CepoBojgopoaHas kuciota. Cynbpuubl U HX
3HaveHwue. JIFoMIHOPOPHI.

Oxkcun cepri(1V), ceprrctas kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pUT-uoH.

Oxcun cepwi( V), ceprast kucnora, cyabdarsl. Kpucramtoruaparel. KauecTBeHHas peakius Ha Cyab(aT-HoH.

CepHast KUCII0Ta — CUITbHBIN 31eKTposuT. CBOMCTBA pa30aBIEHHON CEpPHOM KUCIIOTHI, KAK TUITMYHOW KUCIOTHI: B3aUMOJICUCTBUE C METAJIJIAMHU,
OCHOBHBIMH U aM(POTEpHBIMH OKCUAAMH, OCHOBAHUSMU U aM(pOTEPHBIMU TUIPOKCUIaMU, coyiiMu. KadecTBeHHas peakius Ha Cyab(haT-HuOH.

OO0mas xapakTepucTUKa 3J1eMeHTOB VA rpynmbl. A30T, CTpO€HHE aToMa U MoJieKylbl. Du3nueckue U XUMHYECKHUE CBOMCTBA M NMPUMEHEHHE
a3oTa. A30T B IPUPO/JIE U €ro OMOJIOTHYeCKas pPOJib.

AMMUak, cTpoeHre MOJEKYJIbl U (pu3nveckue CBOcTBA. AMMHauHas BOJA, HAIIATBHIPHBINA CIUPT, TUApPAT aMMHaka. JIOHOpHO-aKIEeNTOPHBIN
MeXaHHU3M 00pa3oBaHUs KaTHOHA aMMOHUsS. BoccraHoBUTeNbHBIE CBOMCTBA amMMmuaka. Coiau aMMOHUS M UX npuMeHeHue. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSL.

Oxcupl a30Ta: HECOIE00pasyIOIINe U KUCIOTHbIE. AZ0TUCTAasl KUCIOTa U HUTPUTHL. A30THAs KUCIIOTa, €€ MoTydeHue U cBoiicTBa. Hutpatsi.

®ocdop, crpoenne atoma u amnorponus. ocouasl. ochun. Oxcun docdhopa(V) u oprodochopnas kucnora. Docdarsl. DocopHbIe
ynoopenus. THCeKTUIMIBI.

OOmas xapakTepucTuka 371eMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB M COEIWHEHUN B 3aBUCUMOCTU OT
MOJIOKEeHUs 21eMeHTOB B [leproauueckoii cucteme. Yriiepo. AIOTpOINHbIE MOOUGUKAIIMU: anMas, rpagut. AMOpQHBIN YrIIepol U ero copTa: caxa,
aKTUBUPOBAHHBIN yroyib. AncopOrus. XumMuueckue cBoiicTBa yriepoa. Kokcoxummuueckoe mpou3BOJACTBO U €ro mpoaykuus. KapOuasl.
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Oxkcun yraepona(ll): crtpoenue monekynbl, mojiyueHue u ero cBoictBa. Oxcupn yriepona(lV): crpoeHue Momekyibl, MOJy4eHHUE U €ro
cBoiicTBa. YronbHas kuciota. Colu yroJibHOM KUCIOTHI: KapOOHATHI M THAPOKapOoHaThl. TeXHuYeckas ¥ MUmieBast coa.
Heopranuueckue M opraHMYecKHE BEIIECTBA. YTJIEBOAOPOJbl. XMMHUYECKOE CTPOECHUE OPraHMYECKHUX BELIECTB, KAaK IMOPSAJIOK COEAUHEHUS
aTOMOB B MOJIEKYJIE 10 BaJICHTHOCTH.
MertaH, STaH, Kak MpeAesibHbIe YIIeBOJIOPOAbl. DTHIEH M alleTHJICH, KaK HempeaelbHble (HEHACHIIICHHBIE) YIrIeBOAOpoabl. ['opeHue
yriaeBoaopo1oB. KauecTBeHHbIE peaKIIMi Ha HENPEAEIIbHBIE COCTUHEHMSL.
OTWIOBBI CHUPT, €r0 MOJyYCHHUE, TPUMEHEHNE U (U3NOJorHUecKoe neiicTBrue. TpexaToMHbI cupT TraunepuH. KadecTBeHHast peakius Ha
MHOTOATOMHBIE CIIUPTHI. YKCYCHasl — MPEACTaBUTENb Kilacca KApOOHOBBIX KUCIOT.
Kpemuuii, crpoenue ero aroma u csoiicta. Kpemuuii B npupose. Cununmel u cunad. Oxenp kpemuus(IV). Kpemuuesas kuciora u e€ conu.
[TpousBoacTBO cTekia u nieMenTa. [IpoayKiiust CUIMKaTHOM MPOMBIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, kKepamuKa, dhapdop, pasHc. Ontudeckoe
BOJIOKHO.
Hemeranne! B npupoe. @pakiinoHHas meperoHka *UAKoro Bo3ayXa, Kak crocod moxydeHus: KUCIopoaa, a3oTa, aprona. Ilomydenue gocdopa,
KpEMHUS, XJI0pa, Ho/1a. DIEKTPOIU3 PaCTBOPOB.
[TonyueHue cepHOM KHCIOTBHI: CHIPHE, XUMU3M, TEXHOJIOTMYECKAsi CXeMa, METOJ KHIIAIIEro CJos, IPUHLHUILI TEeII00OMeHa, MPOTUBOTOKA U
uupkyasauu. OneyM. [Ipous3BoicTBO aMMHaka: ChIpb€, XUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdeMoHcTpanuu
Komneknyst HeMeTanuios.
Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE M MOJIEKYJISIDHBIE.
O30HATOp ¥ MPUHIIMIIBI €70 PaOOTHI.
['openne HeMeTaIOB — MPOCTHIX BEIIECTB: cepbl, pochopa, ApeBECHOTO YTJIsl.
OO0pas31ibl TajJoreHoB — MPOCTHIX BEIIECTB.
e BsauMozeiicTBHE TaJIOT€HOB C METAJIIIAMHU.
e BriTecHeHue xjgopa OpoOMOM WM HOJIa U3 PACTBOPOB UX COJIEH
Kosnexuust npupoaHbIX COEIMHEHUN XJI0pa.
B3aumopeiicTBue ceprl ¢ MeTaJLIIaMU.
l'openue cepsl B kucnopoe
Komnekuust cynbhuaHbIX pya.
KauecTtBenHas peakuus Ha CyabGUA-UOH
ObecrBeunBaHNE OKPALICHHBIX TKAHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anmoneicTBue KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBI C MEJIBIO.
OOyriMBaHNEe OPraHMUYECKUX BEIIEeCTB KOHLIEHTPUPOBAHHOM CEpHOI KHCIOTOM.



Huarpamma «CocTaB BO3ayXxa»

Buneodparmentst u cnaiiapl «Ituubu 6azapbi»

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHaKa

Pa3noxxenue 6uxpomara aMMOHUS

B3anMoeiictBre KOHIIEHTPUPOBAHHOM a30THOM KMCJIOTBI C MEJIBIO
l'openue u€pHoro mopoxa

Paznoxenne HUTpaTa Kajusi ¥ TOPEHHE APEBECHOTO YTrOJIbKA B HEM
OO6pa31bl IpUPOIHBIX coeAMHEHUH (ocdopa.

I'openue dhocdopa Ha BO3ayXE U B KUCTOPOJE.

[Tonygyenue 6emoro Gocdopa U UCTIBITAHUE €TO CBOMCTB
Konnexkuust «O6pa3ubl NpUPOIHBIX COEAMHEHUN yTiepoiay

[Toptpet H. 1. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YIIEM pacTBOPEHHBIX BENIECTB HJIA Fa30B.

YerpoiicTBO npoTUBOTa3a
Monenu MoJeKys1 MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

BsaumoeiictBue 3TuseH ¢ 6poMHON BOION M pacCTBOPOM IepMaHIraHata Kajusl.
OO0mue XuMHUYECKHEe CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHON KHCIIOTHI
KauecTtBeHHas peakiius Ha MHOTOATOMHbBIE CITUPTHI
Komnexuust «O6pasiibl IpUPOAHBIX COSTUHEHUN KPEMHHUSI

Komnekuus crekia, KepaMUKH, IEMEHTA U U3JIEIUNA U3 HUX
Komnekuust mpoyKiuu CUIMKAaTHOM MPOMBIILIEHHOCTH
BuneodparmenTst u crnaiiasl «[Ipor3BoacTBO CTEKIIA U [IEMEHTa»
Komnekuus «IIpupoansie coevHeHNs HEMETAIIIIOB)

BuneodparmenTs! u cnaiiapl «PpakiMOHHAs NEPETOHKA KUIKOTO BO3IyXa»

BI/IIIGO(bpaFMeHTI)I u CJ'I&fI,I[BI «HonyquI/Ie BOIOPOJa, KMCI0POAa U raJIOTCHOB 3JICKTPOJIUTUICCKUM CII0co00M»

Mogenu arnmapaToB AJIs POU3BOICTBA CEPHOM KHUCIIOTHI.
Moens KUIAIIETO CIOS.

Moens KOJOHHBI CHHTE3a aMMHUAKa.

BuneodparmenTs! u crnaiiabsl «I[Ipor3BoACTBO CEpHON KUCIOTHI»
BuneodparmenTs u cnaiast «I[Ipou3BoacTBO aMMHaKay
Komnekuust «Colpb€ A1 MOTYyYEHUSI CEPHOM KUCTOTHI»
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JlabopaTopHbIe ONbITHI
31. Pacnio3HaBaHue rajlor€HuI-HOHOB
32. KauecTBeHHBIEC peakIuy HA CYyb(aT-NOHBI
33. KauectBeHHas peakiys Ha KATHOH aMMOHUS
34. XuMmuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA
35. KauectBenHnsie peakuuu Ha ¢pochar-noH
36. Ilony4yeHue u cBOICTBa YTOJIbHON KHUCIOTHI
37. KauecTBeHHas peakius Ha KapOOHAT-UOH
38. IlponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHUJIMKAaTa HaTpHs
IIpakTnueckune padoThl
2. VI3yyeHne CBOMCTB COJISTHON KHCIIOTHI
3. M3yueHune CBOWCTB CEPHOM KUCIOTHI
4. IlomyueHne aMMHaKa U U3y4eHHE €r0 CBOMCTB
5. IlosydeHue yriaekuciaoro ra3a u u3y4eHue ero CBOMCTB
Metanibl M UX coeIMHEHUS

[Tomoxenne metaiuioB B [leproauueckoil cucreme xumudeckux anemeHToB J[. M. MenaeneeBa, cTpoeHre UX aTOMOB U KpUCTAILUIOB. MeTanmnyeckast
CBSI3b U METaJNTMYecKasi KpucTrajuimueckas pemérka. dusnueckre cBOWCTBA METAIIOB: AJIEKTPO- M TEILIONPOBOIHOCTD, OTpaXKaroliasi CriocOOHOCTb,
macTUyHOCTh. CrijiaBbl YEPHBIE U LIBETHBIE.
Mertanibl Kak BOCCTAHOBUTEIN. DIIEKTPOXUMHUYECKUH sl HAIpsDKEeHUH. B3auMoaeiicTBue MeTauioB ¢ HEMETaNIaMU, OKCHJaMH, KHUCIIOTaMH, COJISIMM.
AJOMUHOTEPMHUSL.
Oxcupl ¥ THAPOKCHUIBI MIETOYHBIX METAIJIOB, UX MOJTy4YeHUE, CBOICTBA, IpUMEHEeHHEe. BaxkHelIe coiu MIeI0OUYHBIX METAIJIOB, UX 3HAYEHUE B KU BOM
Y HEXUBOW MPUPOJIE U B )KU3HU YEJIOBEKA.

Oxcupl U TUIPOKCHIBI HIEJIOYHO3EMETbHBIX METAJUIOB, UX MOTY4YeHHEe, CBOMNCTBA U MpUMeHeHne. Baxkueiinre conu ménovyHo -3eMeIbHbIX METAJUIOB,
UX 3HaU€HUE B IPUPO/JIE U KU3HU denoBeka. KapOoHaThl M ruipokapOOHaThl KaabIIHsl.
XKéctrkocTh BOABI: BpeMeHHass U mocTosHHasg. CrnocoObl ycTpaHeHHs BpeMeHHOW >k€cTkocTH. (CrnocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.
HNonursl.
CoenuHeHus amOMUHUS B MpHUpoAe. XHUMUYECKHE CBOWMCTBa amoMuHHUsA. OCOOEHHOCTH OKCHIAa U THUAPOKCHAA AalOMUHHUS Kak aM(pOTEpHBIX
coenuHeHuil. Baxknelye conu anroMuHus (XJI0opu, cyabdar).
OcobenHoctu cTpoeHusl atoma xene3a. JKene3o B mpupone. Baxueiimue pynsl xkenesza. Ilomydenue uyryna u cramu. OKCHUIBI U THUIAPOKCHIBI
xeneza(ll) u (III). Comu xene3a(Il) u (III). ObHapyx’eHEe HOHOB KATUOHOB JKeJie3a B pacTBOpe. 3HAUCHUE COSAMHEHUN jKele3a.
Koppo3zusa xumuueckas 1 3JIeKTpoXuMHUYecKasl. 3allluTa METAJIIOB OT KOPPO3HUH.
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Mertannsl B npupojsie: B cBOOOJHOM BUJE M B BUAe coenuHeHuil. [lonarue o metamurypruu. YéphHas u userHas meramnyprud. llupomeramtyprus,
TUPOMETAILTYprusl, aeKTpoMeTautyprus. JlomenHsli nporecc. [lepepaboTka dyryHa B cTaib. DIEKTPOJIN3 PACILIABOB.
JdeMoHcTpanuu

B3anmoneinicTBue HaTpus, JTUTUS U KaJbLHs C BOJOM.

l'openue HaTpus, MarHus M Kene3a B KUCIOPOJIE.

Benblimka TepMUTHOM CMeECH.

B3anmopeicTBre cMecH MOPOUIKOB CEPBI U KEJe3a, IIMHKA U CEPBI.
BzaunmoeiicTBHe alIFOMUHHIS C KUCIIOTaMH, IIIEJIOYaMH 1 BOJOM.
B3anmopeiicTBue xkene3a 1 MEOU C XJIIOPOM.

B3aumoselicTBre Meu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KUCIIOTOH (pa30aBieHHON U KOHIIEHTPUPOBAHHOM ).
Oxkpacka miaMeHH COE€IMHEHUSMH IIEeJIOYHBIX METAIIJIOB
Okpacka I1aMeHu COeTMHEHUSIMU IIEII0YHO3EMETbHBIX METAJIIOB

T"amenune n3BecTH BOOOM.

[Tosrydenue KECTKOM BOABI B3AMMOJAEHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.

VYcTpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U J0OaBKOM COJIBI.

VYcTpaneHue noCTOSTHHON KECTKOCTH OOABKOM COJIBI.

WMoHUTHI ¥ MPUHINTT UX ACUCTBUS (BUICOPPArMEHT).

Komnekuust npupoJHbIX COEAMHEHNN ATFOMHUHMUS.

Buneodparments! u cnaiasl «OKcHT aTFOMUHES M €70 MOIU(DHKAITANY.

[Tonydyenue ampoTEepHOTO THAPOKCHIA ATFOMUHUS U UCCIIEA0BAHUE €TO CBOMCTB

Komnexmus « XuMuyecKkre HCTOYHHUKU TOKaY

Pe3ynbTaThl UIMTENBHOTO SKCIEPUMEHTA 1O U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3EIUN B 3aBUCUMOCTH OT YCJIIOBUH MPOIECCOB

Boccranosnenne menu u3 okcuaa meau(Il) Bogopogom
Buneodparmentst u cnaiiasl « [ Ipou3BOACTBO UyryHa M CTaJIN»

BuneodparmenTst u cnaiasl «M3aemaus U3 4yryHa U CTajam)

BuneodparmenTs! u cnaiiasl «I Ipou3BOACTBO aTFOMHHUS

JlaGopaTopHble ONBITHI

39. BzaumogeiictBue xenesa ¢ pactBopoM cynbdata meau(Il)
40. ITonyyeHne U3BECTKOBOW BOJbI U OTIBITHI C HEM

41. Tonyuenne ruapoxcuaos sxemnesa(ll) u (1)
42.KavecTBEHHbIE pEaKI[MU Ha KATUOHBI KeJe3a
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IIpakTnuyeckne padoTsl
6. [TomydeHue »eCTKON BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs
7. PemieHne 3KCIepUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaibh)
XuMus M OKpYKaloLas cpeaa

Crpoenue 3emiu: SApo, MaHTUS, 3€MHasi KOpa, UX XUMUYECKU# cocTaB. JIutocdepa u e€ xumnyeckuit coctaB. Munepaisl. Pynpl. Ocagounble Nopoabl.
[Tone3Hple uckomaeMple. XUMUYECKUHN cocTaB THApochepsl. XUMUYECKHI COCTaB aTMOC(EPEHI.
VICTOYHMKE XHMHUYECKOTO 3arps3HEHUs OKpYXKawmed cpenpl. [moOanbHbIE HKOJOTHYECKHE IPOOJIEMBl YEIOBEYECTBA: MAPHUKOBBIA 3 ek,
KHUCJIOTHBIE JI0K/H, O30HOBBIE JBIPbl. MeXAyHapoJqHOE COTPYIHHUYECTBO B OOJACTH OXpaHbl OKpY’KAIOLIEH Cpelpl OT XMMHYECKOIO 3arpsi3HEHUs.
«3enéHas XUMU».
MapkupoBKa ymakOBOUHBIX MaTepUaIOB, JJIEKTPOHUKH U OBITOBOM TEXHUKH, MPOIYKTOB MUTAHUS, STUKETOK 110 YXOJ1y 3a OJEKI0M.
JdeMoHcTpanuu

e Bugaeodparments! u cnaitnpl «Ctpoenne 3eMiu U €€ XUMUYECKUI COCTaB»

o Kouekius MUHEPAJIOB U TOPHBIX TOPOJ]

e  Komreknus «Pyapl MmeTamioB»

e Bugaeodparments! u cnaiinpl «I mo0anbHbIE 3KOJOTHYECKHE MTPOOIEeMbl YEIOBEUECTBAY

e BujgeodparMeHThl U caiibl 0 CTEEHN YKOJIOTUYECKOM YUCTOTHI TOBapa
JlaGopaTopHble ONBITHI
43. 3y4yeHue rpaHurta
44. N3ydyeHne MapKUPOBOK PA3JINYHBIX BUOB ITPOMBIIIJIECHHBIX U IIPOJOBOIBCTBEHHBIX TOBAPOB

O000menne 3HAHUI IO XMMHUM 32 KyPC OCHOBHOM 1IK0JbI. [ToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY

CrpoeHne aTomMa B COOTBETCTBUHU C IOJIO)KECHHEM XMMHUYECKOro aneMmeHTa B llepmonnyeckoi cucteme. CTpoeHUe BEIECTBA: XUMHUYECKAsl CBS3b U
KpHUCTaNINYECKUE PeIIETKU. 3aBUCUMOCTbh CBOMCTB 00pa30BaHHbIX 3JIEMEHTAMH MPOCTHIX BEUIECTB (METAJIOB, HEMETAJIOB, OJIaropoJHbIX Ta30B) OT
II0JIO’KEHHS IeMEHTOB B Ilepnoanueckoii cucreme. TrUIosiorus HeOpraHMYECKUX BEIECTB, ACICHUE X Ha Kiaccel U rpynnsl. [IpencraBureny.
[Ipu3HaKky U yCIOBHS NPOTEKAHUS XUMUYECKUX peakiuil. TUIIOIOrus XUMHUUECKUX PeaKkMi 10 pa3InyHbIM OCHOBAaHUAM. Peakuuyu HOHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.

XUMHUYECKUE CBOKMCTBA MPOCTHIX BEHIECTB. XapaKTePHbIE XMMHUECKHE CBOMCTBA COJICOOPA3YIOIIUX OKCHIOB, THIPOKCHIOB (OCHOBAHHM, KUCIOT H
aMmdoTepHbIX TUAPOKCHJIOB), COJICH.
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Paspnea 3. «Ilnanupyemblie npeMeTHbIe Pe3yJIbTATHI OCBOCHUS Y4eOHOI0 IpeamMera, Kypca».

BpInyckHUK HAYUYMTCS

® 3Hamb (HOHUMAMD).
— XAMHYECKYIO CHMBOJIMKY: 3HAKA XHMHYECKUX 3JIEMEHTOB, (OPMYITbl XHMHUYECKUX BEIIECTB, YPAaBHEHUSI XUMUYECKUX PEAKITHIA;
— B@)XHEWIIIMEe XMMHYECKHUE MOHSATHUA: BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsi U MOJICKYJISIpHAsI MacChl, HOH,
KaTHOH, aHHMOH, XUMHUYECKasl CBSA3b, JIEKTPOOTPULIATETLHOCTh, BAJICHTHOCTh, CTETICHh OKUCIICHHS,
MOJIb, MOJIIpHAsi Macca, MOJISIpPHBIM OO0BEM, PaCTBOPBI, AJIEKTPOJUTHI U HEIIEKTPOIUTHI, DJICKTPOJUTHYECKAS JAUCCOIUALNS, OKHUCIUTEIh |
BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, TETUIOBOU d(D(PEKT peakiinu, OCHOBHBIC TUIIBI PEAKIINI B HEOPTaHUYECKON XUMHUH,
— (OopMyIHUPOBKM OCHOBHBIX 3aKOHOB M TEOPUNA XMMHHU: aTOMHO-MOJIEKYJSIPHOTO YYEHHUsI; 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocrtaBa BemecTs, Aporanpo; Ilepnognueckoro 3akona J[.MI. MeHnneneeBa; TEOpUM CTPOEHHS aToMa M yYEHUs O CTPOCHMHM BELIECTBA; TEOPUHU
BIEKTPOJTUTUYECKON JUCCOIMALINYU U YYEHHS O XUMUYECKOUN pEaKINH;

®  HA3bI6AMD:
— XUMHYECKHE DJIEMEHTHI;
— COEIMHEHMS M3yYEHHBIX KJIACCOB HEOPTAaHMYECKUX BEIECTB;
— OpraHu4ecKHe BelecTBa 1o ux (Gopmyre: MeTaH, 3TaH, 3TUJICH, alleTUJIeH, METaHOJI, TAHOJ, TJIMLEPUH, YKCYCHAs KUCIIOTa, TJII0K03a, Caxapo3a;

®  00vACHAMDb:
— (usnueckuii CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa XMMHUUYECKOTO 3JIEMEHTa, HoMepa Tpymnmbl U nepuonaa B Ilepuomnueckoit cucreme 1. .
MeneneeBa, K KOTOPbIM 3JIEMEHT IPUHAIICHKUT;
— 3aKOHOMEPHOCTH M3MEHEHHS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpejieiaxX MajbIX MEPUOJOB U A-TPYIII, a TaKKe CBONCTB 00pa3yeMbIX MU
BBICIIMX OKCHJIOB U THIPOKCHJIOB;
— CYILHOCTb MpoIiecca AIEKTPOJMTUUECKON AUCCOIUAIIMH U PEaKI[iii HOHHOTO 0OMEHa;

® Xapakmepu3oeamu:
— XUMHYECKHE dJIeMEHTHI (OT BOJOpOJa 0 KalbliUg) HAa OCHOBE WX mojoxeHus B Ilepuoamyeckoil cucreme xumuueckux siaemeHToB J[. U.
MenpeneeBa 1 0COOEHHOCTEH CTPOEHUS UX ATOMOB;
— B3aMMOCBS3b MEX/ly COCTABOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BEIIECTB;
— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (ITPOCTHIX BEIIECTB — METAJIOB U HEMETAJUIOB, COCIMHEHUI — OKCHJIOB,
KHUCIIOT, OCHOBaHUH, aM(OTEPHBIX OKCUIOB U THIPOKCHUJIOB, COJICH);

® onpeodenamo:
— COCTaB BEIECTB M0 UX popMysam;
— BAJIEHTHOCTb U CTENEHU OKHUCIICHUS 3JIEMEHTOB B COCIMHEHHH;
— BUJIbl XUMUYECKOM CBA3U B COCIMHEHUSX;
— THUINBI KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEILIECTB;
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— IPUHAJIEKHOCTD BEMIECTB K ONPEACIIEHHOMY KJIacCy COCIMHEHUI;

— THUIBI XUMUYECKHUX PEAKIINN;

— BO3MOYHOCTh MPOTEKAHUSI pEAKIIMl HOHHOTO OOMEHa;
® cocmagnamu:

— cXxeMbl cTpoeHHs aToMoB nepBbix 20 anemenToB [lepuonuueckoii cucremsl 1. . Menneneena;

— (opMyIBl HEOPTraHUMYECKUX COSMHECHUN U3yUEHHBIX KIacCOB;

— YpaBHEHHUSI XUMUUYECKHUX PEAKIU, B TOM YHCIIC U OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX, C IIOMOIIIBIO METOAa SJICKTPOHHOTO OajaHca;
® (pe3onacno obpawjamuca:

C XUMUYECKOH MOCyA0H U 1ab0opaTOPHBIM 000PYAOBaHUEM;
®  NP0o6OOUMb XUMUYECKUI IKCREPUMEHN:

— MOATBEPNKJAOIMINN XUMUYECKUI COCTAB HEOPraHUYECKUX COCTMHEHNU;

— TIOJITBEPXKIAIOITUH XUMHYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

— TI0 TIOJTYYSHHI0, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPO/Ia, BOJOPO/Ia, YITIEKHUCIOTO Ta3a, aMMHaKa);

— TI0 OTIIPENIETICHUIO XJIOPHUI-, CYNIb(aT-, KApOOHAT-HOHOB M HOHA aMMOHUS C TIOMOIIIbIO KAYECTBEHHBIX PEaKIIHiA;
® gbluUCAAMD:

— MAacCCOBYIO JIOJIIO XUMUYECKOTO JIeMEeHTa 0 (popMysie COeTMHEHUS;

— MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEILIECTBA MO U3BECTHOM MACCOBOM J0JIU MPUMECEH;

— 00BEMHYIO J10JTI0 KOMIIOHEHTA ra30BOil cMecH;

— KOJIMYECTBO BEIIEeCTBA, 00hEM HITM MacCy BEILIECTBA MO KOJUYECTBY BEIIECTBA, 00bEMY HIIM MACCE PEAareHTOB, WX MPOAYKTOB PEAKIIHH;
®  UCnONb306aMb NPUOOPEMEHHBIE 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAmeIbHOCIU U NO8CEOHEGHOUl HCUIHU:

— Juist 0e30macHOro ooOpalleHus ¢ BElleCTBAMM W MaTepuajaMH B MOBCEJAHEBHOW >KM3HM M IPaMOTHOIO OKa3aHHUs MEPBOM MOMOIIM MPH 0XKOrax

KHCJIOTAMH U IIEJI0YaMUu;

— JUIsl OOBSCHEHUS OT/IENbHBIX (DAKTOB U MPUPOIHBIX SBICHUI;

— JUIsL KPUTUYECKOM OI[EHKU MH(POPMAIUH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

XapaKTepU30BaTh OCHOBHBIC METOIbI TO3HAHUSI XUMUYECKUX 00BEKTOB: HAOIOICHUE, U3MEPECHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.
pasnuyaTh XUMHUYECKHE 0OBEKTHI (B CTaTHUKE):

— XUMHUYECKHE JIEMEHTHI U MPOCTHIE BEIECTBA;

— METaJUIbl U HEMETAIIIbl U XapaKTepU30BaTh OTHOCUTENIBHOCTh MPUHAITICKHOCTH TAKUX OOBEKTOB K TOW WJIM WHOMU TPYIIIE;

— OpraHUYecKHe U HEOPTraHUYECKUE COCTUHEHMUS;

— TUAPOKCUBI (KUCIOPOACOAEpKAIINE KUCIOThI, OCHOBaHHUS, aM()OTepHbIE THAPOKCHUIBI);

— OKCHJIBI HEecoJIeo0pa3yrolue 1 coaeo0pasyroniue (KUCIOTHbIE, OCHOBHBIE, aM(OTEPHEIE);
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— BAQJICHTHOCTb U CTEIIEHb OKUCIICHUS;

— CHUCTEMaTHUYECKHE U TPUBUAIbHBIC TEPMUHBI XUMHUECKON HOMEHKJIIATYPHI;

— 3HaKOBYIO CUCTEMY B XMMHH (3HAKU ¥ (POPMYIIbI, HHICKCHI i KOA(PPHUIUEHTHI, CTPYKTYPHBIE i MOJIEKYJISIpHBIE (POPMYITBI, MOJIEKYIISIPHBIE U MIOHHBIC
YpaBHEHHUS peaKiiii, IOJHbIE U COKPAIICHHbIC HOHHBIE YPaBHEHUS PEaKLUi, TEPMOMOXUMHYECKUE ypaBHEHUS, 0003HAUYEHUSI CTENEHU OKHUCIEHUS U
3apsijia MOHa B OpMYJIe XUMUYECKOTO COEAUHEHMUS);

pa3nuyaTh XUMHYECKUE OOBEKTHI (B JUHAMUKE):

— (u3uYecKre U XUMHYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHUS M TUCCOIHALINY;

— OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN 0OMEHa;

— CXEMBI ¥ YpaBHEHUS] XUMHUECKUX PEaKIHii;

COOTHOCHTB:

— 9K30TEPMHUUECKHE PEAKIIUU U PEaKLMU TOPEHHUS;

— KaTaJIMTHYECKUe U (DepMEHTATHBHBIC PEAKIINH;

— MeTaJlsl, OCHOBHBIN OKCHJI, OCHOBAaHUE, COJIb;

— HeMeTaJll, KUCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;

— CTpPOEHHUE aTOMa, BIJI XMMHUYECKOHN CBSI3H, THI KPUCTAIIMYECKON PEIIETKY U (PU3NYECKHE CBOWCTBA BEIIECTBA;

— HaxO0XKJEHHE IEMEHTOB B IPUPO/JIE U MPOMBIIIIEHHbIE CIIOCOOBI UX MOJYYESHHUS;

— HE00X0IMMOCTh XUMHUYECKOTO ITPOU3BOICTBA U TPEOOBAHUI K OXpaHEe OKpYXkarolllel cpe/ibl;

— HE00XOIMMOCTb IIPUMEHEHUS] COBPEMEHHBIX BEIIECTB M MAaTEPUAJIOB U TPEOOBAHUS K 3/10pOBbECOCPEKEHUIO;

BBIIBUT'aTh U 3KCIEPUMEHTAIBHO MPOBEPATh I'MIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS M MPHUHAIICKHOCTU K
onpeneaéHHOMY Ki1accy (TpYIIe) BEIIeCTB;

IIPOTHO3UPOBATh CLIOCOOHOCTh BELECTBA MPOSIBIISITH OKMCIUTEIbHbBIE UM BOCCTAHOBUTENIBHBIE CBOWCTBA C YUETOM CTENEHEH OKUCIIEHNUS 3JIEMEHTOB,
BXO/ISILUX B €r0 COCTaB, a TAKXKE MPOJYKTOB COOTBETCTBYIOIIHUX OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUI;

COCTaBJIATh YPAaBHEHUS peaklHil ¢ y4acTUEM TUIIUUYHBIX OKUCIHUTENENH 1 BOCCTAHOBUTENEH HA OCHOBE 3JIEKTPOHHOIO OaaHca;

ONpeneNniaTh BO3MOMKHOCTh IPOTEKAHUS XUMHUYECKHMX pPEAKIMH Ha OCHOBE 9JIEKTPOXMMHUYECKOTO psAla HANpsDKEHUM MeTayuloB, psja
3JIEKTPOOTPHULIATEILHOCTH HEMETAIIJIOB, TAOJIUIBI PACTBOPUMOCTH U y4€Ta YCIOBUHN UX NIPOBEJCHHUS;

IIPOBOJIUTH PACU€Thl 0 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM:

— U151 BBIBOJIA (hOPMYJIbI COEAMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— M0 IPUTOTOBJICHUIO PACTBOPA C UCIIOJIb30BAaHUEM KPHUCTAIIJIOIHIPATOB;

— M0 HaXOKJICHUIO JI0JIM BBIX0JIa MPOIYKTA PEaKMH 110 OTHOIIEHUIO K TEOPETUUECKU BO3MOXKHOMY;

— ¢ ucnoJib30BaHueM npasuia ['eii-JIroccaka 06 00BEMHBIX OTHOIIEHUSX Ta30B;

— C HMCIIOJIb30BAaHUEM MOHATHH «KMOJIb», «XMMOJIb», «UUCIO ABOTa/Ipo»;

— M0 TEPMOXMMHUYECKUM YPAaBHEHUSIM PEAKIINH;

MIPOBOJIUTH XUMHUYECKHH SKCIEPUMEHT C HEYKOCHUTEIbHBIM COOJIOACHUEM MPaBUII TEXHUKH 0€3011aCHOCTH:

— I10 YCTAaHOBJICHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOI'O COCTaBAa COEAMHEHUS;



56

— IIPpH BBIIIOJIHCHUH UCCIICAO0BATCIILCKOI'O MMPOCKTA,

— B JOMallHUX YCIIOBHUAX;

HCIIOJIB30BAaTh HpI/IO6pCTéHHI)I€ KIIFOUYCBBIC KOMIICTCHIUW IJIA BBIIIOJIHCHUA IIPOCKTOB U y‘~I€6H0-I/ICCJI€I[0BaT€JIBCKI/IX 3aaa4 110 M3Yy4YCHHIO CBOfICTB,
CTI0co0OB TMOJTyYCHHS U PACTIO3HAHUS BEILECTB;

ONpCAC/IATb UCTOYHUKHU XUMHAYECKOU I/IH(i)OpMaIH/H/I, MNpEACTaBJIATE CIIMCOK I/IH(l)OpMaIII/IOHHI)IX peCypCoB, B TOM YHCJIC U Ha MHOCTPAHHOM A3BIKC,
rOTOBUTH UH(POPMAIIMOHHBIN IPOIYKT U MIPE3EHTOBATH €I0;

O6’I)CKTI/IBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX M XHMHYCCKUX IMpoHecCax, KPUTHUUYCCKH OTHOCHUTCA K HCGBI[OH&y‘-IHOﬁ HHq)OpMaHHH,
HEJI0OPOCOBECTHOM peKJiaMe B CPEJICTBAX MAaCCOBOUM MHGMOpMAIIHH;

CO3JaBaTh MOJCIIN N CXEMBI JJI pCUHICHUA y‘IG6HBIX U IIO3HABATCJIbHBIX 3a1a4

Pa3nen 4. TemaTnueckoe miianupoBanue Ha 2022-2023 yyeoHblii roa. 9 kiacc.

NeNe Bcero Cpokn
m\ Monyasb (riaBa) yac. H3yUYeHMsI
1 IToBTOpEeHUE 0 00001IeHHE CBeIeHUH 1O Kypcy 8-1o kiacca. XumMuuyeckue ) 21.09-16.09.

peakuuu (5 4)

2 XuMH4YecKne peakuuu B pacTBopax 10 20.09.-21.10.
3 HemeTasibl 1 UX COeIMHEHUA 25 25.10.-03.02.
4 MeTajlj1bl U UX COeAMHEHUS 17 07.02.-14.04.
3) XuMus ¥ OKpPY:KaloIas cpeaa 2 18.04.-21.04.
6 O0001IeHNe 3HAHMIT IO XMMHH 32 KYPC OCHOBHOM IIKOJIbI. 8 25.04-23.05

HUTroro 67




IIpuio:xenue k Padoueii nporpamme

I(cmendapno-memamuuecxoe njiaHuposanue no xumuu, 9 knacc,
(2uaca ¢ neoenw), YMK O. C. I'abpuenana

Ne Hara Harta daxkr Tema ypoka OcHOBHOE coiep:KaHue YPOKa XapakTepucTHKA OCHOBHBIX BU/I0B
mn/m | mo L. AesiTeIbHOCTH 00y4aommxcs (Ha
YPOBHE Y4eOHBbIX JeilcCTBHI)
IToBTOpEeHUE 0 00001IEHUE CBeAeHUI MO KYpCY 8-1o kiacca. XumMuyeckue peakmuu (5 4)
1 02.09. Knaccudukanus bunapupie coeguHeHus. Oxcunapl | Xapaxmepuzosambo OKCHIEI,
HEOPraHUYeCKUX BEIIECTB | COJICO0pasyromme U | THIPOKCHUIBI (ocHOBaHMS,
Y MX HOMEHKJIATypa HecoseoOpasytomue. [ uapokcuapl: | ampoTepHbIe TUIPOKCHU]IBI,

OCHOBaHUsA, aM(OTEpHbIE, KUCIOTHI.
Cpennue, Kucible, OCHOBHBIE COJIU.

Jdemoncrpaunu. O3HaKOMJIEHHE C
KOJUICKLIUSMHU METaJlJIOB u
HemeTayioB.  O3HakoMJIeHHE  C
KOJUICKLIIUSIMH  OKCUJOB, KHUCIOT U
CoJIeH.

KHCIIOPOJICOACPIKAIITUE KHUCIOTHI) H
CONM TO IUIaHy: COCTaB, CIOCOOBI

obOpazoBaHus Ha3BaHUH,
XapaKTepHbIe CBOMCTBA U MOIy4YEHHUE.

Knaccugpuyuposamo OKCHU]IbI,
TUIPOKCHIBI (ocHOBaHM,
am(poTepHbIe TUAPOKCUJIBI,

KHUCJIOPOACOACpKAIINEC KI/ICJ'IOTLI) n
COJIX 110 Pa3JIMYHBIM IIPpHU3HAKAM.

Ymemo MOJITBEPK/IATh
XapaKTEPUCTUKY OTACIBHBIX
[peACTaBUTENEN KJ1acCOB
HEOPraHUYECKUX BEIIECTB
YpaBHEHUSMU COOTBETCTBYIOLIUX
peaKkuuu.

Packpvieams B3aUMOCBA3b MEXY
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KJlaccaMu HEOPraHNYeCKUuX
COCAVHEHUM, KaK T€HETUYECKYIO
2-3 | 06.09. Knaccudukarus O06o06meHne CBEICHUIA o | Obwschsame, 4TO TaKkoe
09.00. XMMHUYECKUX PEAKLIUN [0 | XUMUYECKUX peakuusx. | «<XMMUYECKasl peakuus», «peaKiuu
pa3nuyHbIM ocHOBaHUsAM | Kimaccudukarus XUMUYECKUX | COCIHMHEHUS, «peaKnuu
peaxuuii o Pa3MYHBIM | pa3JIOKECHU», «pEeaKuuu oOMeHay,
OCHOBAaHMSAM: COCTaBy M UHCIY | «PEAKIMH 3aMEIICHUS», «PEaKIUU
pearupyromux H  00pa3yoImUXcs | HeUTpalIu3anumy, «3K30TePMHUECKHIE
BEIIECTB,  TEIUIOBOMY  A3(QQEKTy, | peakuum», «OHJIOTEPMUYECKUE
HaIpaBJICHUIO, U3MEHEHHUIO CTETICHEH | peakuuny, «o0paTuMbIe pPEaKIuuy,
OKHUCJIEHHS AJIEMEHTOB, 00pa3yoluX | «KHEOOpaTUMBbIe peakuum»,
pearupyroomuie — BemecTBa,  (¢ase, | «KOKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
HCTIOJIb30BAHUIO KaTaIN3aTopa. pEaKInum», «TOMOTEHHBIE PEAKIINN,
JlabopaTropHble ONBITHI. 1. | «reTeporennbie peaxkuuny,
B3anmonerlicteue aMMHaKa U | «KaTAIUTUYECKUE peakuumny,
XJIOPOBOAOPO/IA. 2. Peaknus | «HekataMTHYECKHE peaKkum»,
HedTpanmm3anuu. 3. HaOmionenue | «remnoBoit  3PdekT  XUMUYECKOU
TEIIJIOBOTO ahdexra pPEeaKIMK | PEaKIIHK».
HerTpamm3anuu. 4. Bzanmoneiicteue | Kraccuguyuposams XUMHYECKUE
CEepHOM  KHUCIOTBI C  OKCHUJOM | PeakLuu o pa3InYHbIM
meau(ll). 5. PasnokeHue mepokcHaa | OCHOBAHHSM.
BOJIOpOJIa € IOMOILBIO Kartanasel | Onpedensimo OKHUCIIUTEIb u
KapTodens. BOCCTAHOBUTEIIb, IPOLIECCHI
OKHCJICHUSI U BOCCTAHOBJICHHUS.
Habnwoams n onucvieams peakuu
MEX]Jy BELIECTBAMU C HOMOIIBIO
pycckoro (poJHOro) si3blka M sI3bIKA
XUMUHU
4-5 | 13.00. [TonsTHE O CKOpOCTH [Tonstue o ckopocTH XUMHUECKOW | OOvACHAmMb, YTO TaKOE «CKOPOCTb
16.09. XUMUYECKOHN peaKIuH. peakuuu. DaxkToOpbl, BIUSIOIIME HA | XUMUYECKON pEaKIuu».

Karanus.

CKOPOCTb ~ XMMHYECKUX  pEaKUuil:
IIPUPOJIa PEarupyIOIIKX BELIECTB, UX
KOHIIEHTpalus, TemIeparypa,

Apeymenmuposams BBIOOD  €TUHMIL
uzMepenus Vp.

Yemanasnusamo [IPUYNUHHO-
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JI01A]Th CONPUKOCHOBEHHS,
Hanuue katanusartopa. Karanus.
JdemoncTpanuu. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU PEAKIIHH OT
MPUPOIBI pEATUPYIOLINX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKOU
peaKiu OT KOHIICHTPALUU
pearupyroux BeniecTs.
3aBHUCHMOCTb CKOPOCTH XUMUYECKOU
peaKIuu OT IJIOIA N
COTIPUKOCHOBEHUS Pearupyrommx
BEUIECTB ((«KUIISAIIUI CIIOW»).
3aBUCHMOCTH CKOPOCTH XUMUUYECKOU
peaKkIuu OT TeMIIepaTyphl pearu-
PYIOIIHNX BEIIECTB.

JlaGopaTopHble onbITHI. 6. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOU
peakiuu OT MPUPOJIbI PEarupyroIInuX
BELIECTB HA NMPUMeEpe
B3aUMO/JICCTBUS pACTBOPOB
TUOCYNb(aTa HATPUS U XJIOpUJIA
Oapus, THOCYIb(]aTa HATPUS U
COJISTHOM KUCJOTBI. 7. 3aBUCUMOCTh
CKOPOCTH XMUMUYECKOU PEaKuu OT
MPUPOJIbI METAIUIOB MIPHU UX
B3aMMO/ICVICTBUU C COJITHOM
KHUCIJIOTOM. 8. 3aBUCUMOCTbh CKOPOCTH
XUMHYECKON PEeaKIMU OT MPUPOIbI
KUCJIOT MIPH B3aUMO/ICHCTBUH HX C
’)Kene30oM. 9. 3aBUCUMOCTbh CKOPOCTH
XUMUYECKON peakluu OT
temneparypsl. 10.

3aBUCHUMOCTb CKOPOCTH XUMUYECKOU
peaxiuu oT KoHIeHTparmu. 11.

CIIEZICTBEHHBIC  CBSI3U  BJIHMSHUSA
pa3nuYHBIX (HAaKTOPOB HAa CKOPOCTH
XUMHYECKUX PEAKIIUH.

Habniooams n onucvieams peaxkuuu
MEXIy BEIIECTBAMU C MOMOIIBIO
pycCKOTO (POJHOTO) SI3bIKA M SI3BIKA
XUMHU

IIposooums OTIBITHI,
MO ITBEPIKIAIOIIHE 3aBHCHUMOCTh
CKOPOCTH XHMHUYECKOH peakiuu OT
pa3aNyYHbIX (PaKTOPOB
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3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakuy OT IUIOIAU
COTIPUKOCHOBEHUS PEArupYIOIINX
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKLUH OT
KaTaJlu3aTopa.

XuMH4YecKue peakuuu B

pactBopax (10 4)

20.00. DIEKTPOIUTHYECKAS [Monsitne 00  snekTposuTHUECKOU | Xapaxkmepuzosams TIOHSATHS

JICCOTIHAIINS JMCCOIMANIAN.  DIJIEKTPOJIUTBI U | «AJEKTPOJIUTHUECKAS TUCCOIHAIINS,
HEDJIEKTPOJIHTHL. MexaHH3M | «dIIEKTPOIHTHD, «HEITEKTPOIUTHD.
JMCCOIMANINK  ANEKTPOJUTOB ¢ | Ycemanasnusams MIPUIHHHO-
pa3IMYHBIM ~ XapaKTepOM  CBSI3U. | CIICIICTBCHHBIC CBSI3U MEXTy
Crenenpb AJIEKTPOJIUTUYECKON | MPUPOJON BJIEKTPOIUTA U CTEIEHbBIO
mucconanni. CuibHbIE M cialble | €ro AUCCOIMAIIHH.

AJIEKTPOJIUTEHI. Yemanasnusames MPUIHHHO-
JleMoOHCTpAIIUH. HcnpiTanue | CleICTBEHHBIE CBSI3U MEXIY THIIOM
BEIIECTB W WX pAcTBOPOB HA | XHMUYECKOH CBS3HM B DIIEKTPOJIUTE U
AJIEKTPOITPOBOTHOCTh MEXaHHU3MOM €ro JIUCCOLUAIIHH.
JlaGopaTopHble ONbITHI. 13.

Jucconmanus cnadbIX IEKTPOIUTOB

Ha NMPUMEPE YKCYCHOW KHUCIIOTHI.

23.09. OcHoBHble  moJoOxeHUs | OCHOBHbBIE  TIOJIOKEHHSI  Teopuu | Xapaxmepuzosamb TTOHSTHUS
TCOPHUH EKTPOJIUTUYCCKON  JMCCOIMAIUH. | «CTEIICHb TUCCOIUAIINNY, «CUJIbHBIC
AIEKTPOJIUTUYCCKON Knaccupukanmuss HOHOB M MX | JIEKTPOJIMTHI, «cmabbie
muccorranuu (TO]T). cBoiicTBa. KHCIOTBI, OCHOBAaHUS U | DICKTPOJIUTHD», «KaTHOHBI,

COMM  KaK  ANEKTpoiuThl.  UX | «aHUOHBI, «KHCJIOTBIY,
KJIaccu(UKAIS U TUCCOIHAIIUS. «OCHOBaHUS», «comm». Cocmasnimo
JleMoHCTpanuu. 3aBUCUMOCTb | YpaBHEHUS IEKTPOIUTUYECKON
3JIEKTPOIPOBOTHOCTH YKCYCHOH | AMCCOLMAIIMU KUCJIOT, OCHOBAaHUH U
KUCIIOTHI oT KOHIIGHTpAIUH. | COJIeH.
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I[BI/DKGHI/IG OKpallICHHBIX HOHOB B
SJICKTPUYICCKOM I10JIC.

Hnnrocmpuposamy npuMepaMu
OCHOBHBIC MOJIOKEHUST  TEOpUH
ANEKTPOIUTUYECKON JUCCOLIMALIHH.
Paznuuamo KOMITOHEHTBI
JI0OKa3aTeNIbCTB (TE3UCOB, ApTyMEHTOB
1 (OPMBI JI0KA3aTEIHCTBA)

8-9

27.09.
30.09.

XUMHYECKUE CBOMCTBA
KHUCJIOT B CBETE€ TEOPUH
BIEKTPOIUTHYECKON
JUCCOLIMAluU

OO0mue XUMHYECKUE CBOIiCTBa
KHCJIOT: H3MEHCHHE OKpacKu
WHJUKATOPOB, B3aUMOJCUCTBUE C
MeTaJlIaMH, OKCHUJIaMH i
TUAPOKCUIAMH METAJIJIOB U COJISIMH.
MonexkynsapHble U MOHHBIE (TIOJHBIC
u COKpalIEHHbIE) YpaBHEHUS
peaKuuid. XUMHUYECKUI CMBICIT
COKpAIIEHHBIX ypaBHEHUM. Y CIOBHUS
MPOTEKAHUS peakimit MEX Ty
JJICKTPOJIUTAMH 10 KOHIA. Psin
AKTUBHOCTH METAJIOB.
JlabopaTtopHbie ONBbITHI. 14.
W3meHeHnne OKpacku WHIUKATOPOB B
KHUCJIOTHOH cpere. 15.Peakius
HEHUTpaNM3allud pacTBOpa IMIEI0YH
pa3IMYHBIMU KHUCJIOTaMH. 16.
[Tonydenune ruapoxcuna menu(ll) u
€ro B3auMOJICHCTBUE C Pa3IMYHBIMU
kucioramMu. 17. BsaumopeiicTtBue
CHIBHBIX  KHCIOT C  OKCHIOM
meau(ll). 18-20. BsaummoneiicTBue
KHUCIIOT c MeTaJJIaMH. 21.
KauectBennas peakuus Ha
kapOoHar-uoH.  22.  Ilomydenue
CTyIOHS KPEMHHMEBOW KHCIOTBHL 23.
KauectBenHast peakuus Ha XJIOpHUI-
WIH Cynb(haT-uOHbBI

Xapaxmepuzosamo o0mue
XHMHYECKHE CBOMCTBA KHCIOT C
O3 TEOpUU
ANEKTPOJIUTUYECKON JUCCOLUALINY.

Cocmasnams MOJICKYIISIPHBIE,
MOJIHBIE W COKpPAMEHHBIC HOHHBIC
YpaBHEHUS peakiuid C ydacTHeM
KHCJIOT.

Apeymenmuposamuo BO3MOXHOCTb
MPOTEKAHUS peaKIuid ¢ y9IacTHEM
KHCJIOT Ha OCHOBE IpaBuia beprosre
U psiga aKTUBHOCTH METAILIOB.
I1Ipo6ooums OTBITHI,
MOITBEPKIAIOIINE XUMUIECKUE
CBOIICTBa KUCIIOT, C COOJIOICHUEM
NPaBUJI TEXHUKH OE30TTaCHOCTH.
Habarwoamos u onucvieams peakuuu
C Y4aCTHEM KHCJIOT C IOMOIIIBIO
pYycCcKOTo (POJHOTO) sI3bIKA H SI3bIKA
XUMUHU
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10 04.10. XUMHUYECKUE CBOMCTBA O6mme  xumuueckue  cBoictBa | Cocmagnsame MOJICKYJISIpHBIE,
OCHOBAHUH B CBETE HIeJI0YeH: B3aUMO/ICHCTBHUE C | IOJHBIE W COKpAIIEHHbIE HOHHBIC
TEOPUH KHCJIOTaMU, OKCHJIaMM HEMETaJUIOB, | YDaBHEHUSI PEAKIUWA C y4acTHEM
3IEKTPOIUTUYECKON COJISIMH. OO6mme XUMHUYECKUE | OCHOBAHUH.

JUCCOTMAIIUN CBOMCTBa HEPaCTBOPUMBIX | Apeymenmuposanv BO3MO>KHOCTh
OCHOBAHMUM:  B3aMMOJEHCTBHE  C | IPOTEKaHUS pEAKUMM C Y4acTHEM
KHUCIIOTaMH, pasnoxeHne MpU | OCHOBAaHWK Ha OCHOBE IIpaBuja
HarpeBaHuU. beprome.

JlabopaTtopHbie ONBITHI. 24. | Ilposooumu OTIBITHI,
M3meHneHne OKpacku WHIMKATOPOB B | TOATBEPKIAIOINE XUMUYECKHE
[ICJIOYHON cpene. 25. | cBoMcTBa OCHOBAaHHI, C
Bsanmonelicteue mieyouei C | COONIIOICHNEM  TIPAaBWJI ~ TEXHUKH
YTJIEKHUCIIBIM razoMm. 26. | 6e30macHOCTH

KadectBennast peaxiusi Ha KaTHOH | Habntodams U onucviéams PEakuu
aMMOHUS. 27. [lonydyenue | ¢ ydacTueM KHCIOT C IOMOIIBIO
ruapokcuaa  menu(ll)  wm ero | pycckoro (poaHOTo) si3blKa U sI3bIKa
pa3ioxKeHue XUMHH

11. 07.10. XUMHUYECKHE CBOICTBA O01mre XuMAYECKUE CBOMCTBA Xapaxkmepuzosambw oOmne
COJIEH B CBETE TEOPUU CpPEIHUX COJICH: B3aUMOJIEUCTBUE C XUMHAYECKHE CBOWMCTBA COJIEH C
ANEKTPOIUTUYECKOI KHCJIOTaMH, I1I€JI0YaMH, COJISIMU U MO3UIUI TEOpUHU
JCCOLIMAlluN MeTaamu. Bzaumoneiictue AIIEKTPOJIMTUYECKOM UCCOIUAINY.

KUCJIBIX COJIEH CO IIeI0YamH.
JlabopaTopHbie ONBITHI. 28.
B3aumopeiictBue  kapOOHATOB  C
KUCJIOTaMHU. 20. [Tonyuenue
THAPOKCH/IA xenesa(lll). 30.
BzaumopeiictBue  xenesa C
pactBopoM cynbarta meau(Il)

Cocmasnamo MOJICKYJISIPHBIE,
MOJHBICE M COKpalIEHHbIE HOHHBIC
yYpaBHEHUsI pEaKIUi ¢ ydacTHeM
COJIEH.

Apeymenmuposamuo BO3MOKHOCTb
NPOTEKAHUS peaKUUid C ydacTueM
coJieil Ha ocHOBe TIpaBmiIa bepToie.
Ilposooumo OTIBITHI,
MOATBEPKIAOIIUE XUMHUYECKUE
CBOMCTBA COJIEH, C COOIIOIEHUEM
MPaBWJI TEXHUKH 0€30MacHOCTH.
Habniooams m onucvieams peaxuuu
C ydacThUeM CoJIeH C TOMOIUIBIO
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pyccKoro (POJHOTO) sI3bIKA M SI3bIKA
XUMHUHN

12. | 11.10. [TonsaTHe o ruapoanse I'maponus, KaK oOmenHoe | Yemanasnuseamo 3aBUCUMOCTh
coJien B3aUMOJCUCTBUE COJIEM C BOJOW. | MEXAY COCTAaBOM COJIM U XapaKTepoOM
['unponu3 conu cUIBHOIO OCHOBAHUSA | THAPOJIN3A
u cnaboit kucnotel. ['maponus conm | Ananusuposams  Cpely  pacTBopa
c1aboro OCHOBAHMS M  CHJIBHOM | COJIM C IOMOIIbIO MHJIMKATOPOB
kucaotsl. [xana pH. IIpocnozuposamy  TUN  TUIAPOIU3A
JdemMoHcTpanum. OnpeneneHue | cCOMM Ha OCHOBE aHAJIW3a  €ro
XapakTepa cpeabpl B pacTBopax | popmysbl
COJIEH.
13. | 14.10. [IpakTnueckass pabora Ne | CBoiicTBa  KHCJIOT,  OCHOBaHuUM, | Yumemo obpararbcs c

1. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/a4 o TeMe
«INEKTPOTUTHYECKAS
JUCCOLUALUS»

OKCHJIOB W COJIE B CBETE€ TEOPHUH
AIEKTPOJIUTUUECKON TUCCOIHAIIIU H
OKHCIUTENBLHO-BOCCTAHOBUTEILHBIX
peaKuuid.

1ab0opaTopHbBIM  00OpYJOBaHUEM U
HarpeBaTeIbHBIMA  NpUOOpaMH B
COOTBETCTBUU C TPAaBHJIAMH TEXHUKH
0€301MacHOCTH.

Habnwoams cBONCTBA AIEKTPOIUTOB
Y TIPOUCXOSIIIUX C HUMU SIBJICHHIA.
Habnwoams n onucvieams peakimu
C  y4acTHeM  JJEKTPOJIUTOB  C
MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO
WIN POJHOTO) sI3bIKA M S3bIKA XUMHH.
Dopmynuposamnp BBIBO/IbI o
pe3yibTaTam MIPOBEICHHOTO
DKCTICPUMEHTA
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14.

18.10.

O0o0061IeHNE U
CHCTEMAaTH3aINs 3HAHUH
1o TeMe « XUMHYECKIE
peaKuuu B pacTBOpax
3JIEKTPOJIUTOBY

15.

21.10.

Kontponsnas padota Ne 1
no TeMe «XHUMHYECKHE
peaknuu B pacTBOpax
3JIEKTPOIIUTOB)

HeMeTaJI.]’IbI U UX COCAUHCHMUA
(25 u)

16.

25.10.

OO6mras xapakTepucTuKa
HEMETaJJIOB

CtpoeHune aTOMOB HEMETAIIOB M MX
nojoxxenue B [lepuoanueckoi
cucreMe. Pag
AIEKTPOOTPHUIIATEITLHOCTH.
Kpucrammueckue pemérku
HEMETaJUIOB — TPOCTHIX BEIIECTB.
Amorponus U €€ IpUYKHEIL.
du3zndeckre CBOMCTBa HEMETAIIOB.
OO01Ke XUuMHYECKHE CBOMCTBA
HEMETAJJIOB: OKUCIUTENIbHEIE U

BOCCTaHOBHUTEILHEIE.
JlemoHcTpanuu. Konnekus
HEMETAJIJIOB. Monenu
KPUCTAITHYECKUX pelETOK
HEMETAJIJIOB: aTOMHBIE u
MOJIEKYJISIpHBIE. O3onarop n

OpuHIMIBL  ero pabotel. ['opeHue

ObwsicHsame, YTO TAKOS HEMETAILIEI.
CpasHnusamu AJUIOTPOTIHBIE
BUJOU3MEHEHUSI KUCTIOPO/IA.
Packpvisams npuanHbI aJNIOTPOTIUH.
Xapaxmepuzosamo XUMHYECKIE
AJIEMEHTBI-HEMETAJUIbI U MPOCThIE
BEIIlECTBAa-HEMETAIIBI: CTpPOCHHUE,
(hU3MYECKUEe ¥ XMMUYECKHUE CBONCTBA
HEMETAJIJIOB.

Obwscrame 3aBHCHMOCTD
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIX
CBOWCTB (wm  mpedckazvieams
CBOMCTBA) 3JIEMEHTOB-HEMETAJIJIOB OT
ux nonoxenus B Ilepuoanueckoit
CHCTEME XHMHUYCCKHX DPIEMEHTOB /I.
H. Menaeneena.

Yemanasnueamsp [IPUYNUHHO-
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HEMETAJUIOB — TPOCTBHIX BEIECTB!
cepsl, pochopa, APEeBECHOTO YTIIsl.

CJIEICTBCHHBIE CBSI3U MEXTY
CTPOCHHEM  aTOMa, XUMHUYECKOU
CBA3bIO, THIIOM KpI/ICTaHHH‘{eCKOﬁ
PCIICTKH HEMCTAJJIIOB n nux
COCAVHEHUH, uX  (U3UIECKUMHU
CBOMCTBAMU.

oxazvieamo OTHOCHUTEJIBHOCTh
MOHATHH «METAILI» U «HEMETaJII»

17.

28.10.

OO01as XxapakTepucTuKa
anemeHTOB VIIA rpymmsl
— TaJlOTEHOB

lanorensl, cTpoeHHEe HX aTOMOB M
MOJIEKY. dusznyeckue 51
XUMHYECKHUE CBOMCTBA TaJOr€HOB.
3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB TaJIOT€HOB B 3aBUCHUMOCTHU
OT uX noJioxkeHus B [leproauueckoit
cucteMe. HaxoxxaeHue rajoreHoB B
MIPUPOJIE U UX MOJyYeHUE. 3HAUYEHUE
Y IPUMEHEHUE TAJIOTEHOB.
JdemMoHcTpanuu. OO6pa3is
raJjoreHoB — IIPOCTBIX BEIECTB.
Bsaunmonelicteue rajJoreHoB C
MeTaulaMu.  BelTecHeHune — xyopa
OpOMOM WJIM MOJla M3 PacTBOPOB HX
cosien

Xapaxmepuzoeamo CTpOCHHUE,
busnyeckue u XUMHUYECKHE
CBOWCTBA, MOJIYYEHUE U NIPUMEHEHHE
raJJorecHoB B IUIaHEe  OOIIero,
0COOEHHOTO U €AUHUYHOTO.
Yemanasnueamo MIPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U MEX Ty
CTPOEHHEM  aToMa, XHUMHUYECKOM
CBA3BIO, THUIIOM KPUCTAIITUYECKON
pemETKU TAJIOTECHOB, X
buznyecKUMU U XUMHUYECKUMU
CBOWCTBAMH

18

08.11.

COG,Z[I/IHCHI/ISI TraJIOrCHOB

["a;10reHOBO IO PO/ IBI H
COOTBETCTBYIOIIIUE WM  KHUCIJIOTHI:
IJIAaBUKOBAs, CoJIsIHAs,
OpOMOBOIOPO/THAS,
HOJI0BOJIOPOIHAS.
KauectBeHHnbIe peakiuu Ha
TraJIOT€HUA-UOHBI. [Ipumenenue
COCIMHCHUI  TaJOr€éHOB M  HUX
Ouronoruveckast poib.
JdeMoHcTpanus. Konnexmus
MPUPOJHBIX COSAMHEHUH XJI0pA.

T"amorenuael.

Xapaxmepusosamo COCTaB,
buznueckue u XUMHYECKHE
CBOICTBA, MMOJyU€HHUE U MPUMEHEHUE
COeIMHEHU N raJIOTe€HOB c
MCI0JIb30BaHNEM PYCCKOTO
(pomHOTO) SI3bIKA U SA3bIKA XUMHUH.
Haszvieams coeMHEHUs] TaJOr€HOB
no <¢opmyne U cOCmagnAams
(bopMyIIbI IO UX Ha3BaHUIO
Yemanasnueamo [IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXTy
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JlaGopaTopHbie onbIThI. 31.
Pacnio3snaBaHue rajoreHu1-uoHOB

XHMHUYECKOH CBSI3BIO, TUIIOM
KPUCTaJUIMYECKOU peleTku
COCOUHCHUHN raJIOTCHOB, nx
(GU3MYECKUMA M XUMHYECKHUMU
CBOMCTBaMH.

IIposooumy, Haobao0ams u
OnuUCvHIBAms XAMHWYCCKUMN

OKCHEPUMEHT TI0 Paclo3HaBaHUIO
TJIOTeHUI-MOHOB € COOJIIOJICHUEM
IIpaBWJI TEXHUKH 0€3011aCHOCTH.
Buinoaname pacyeTbl o
XUMUYECKAM dbopmynam u
YpaBHEHUSAM peakluil, TPOTEKAIOUIUX
C YYaCTHEM COCIMHEHUI raJOTEHOB

19. | 11.11. [Ipaktnueckas pabora Ne | ConsiHasgs ~ KHCIIOTa —  CHIbHBIN | Ymemo obpararbcs c
2. «M3yueHne CBOMCTB anekTponutT. TunuyHble peakuuu | J1abopaTOpHBIM O00OpyIOBaHUEM U
COJITHOM KUCIIOTBI» KUCJIOT: B3aMMO/ICHCTBHE C | HarpeBaTeJIbHBIMU ~ IpuOOpamMu B
MeTaJulaMy, OCHOBHBIMH U | COOTBETCTBUU C NPAaBUJIAMHM TEXHUKU
amdoTepHbIMU OKCHJIaMH, | 0€30MTacCHOCTH.
OCHOBaHUsSIMH ®  amMbOTepHbIMU | Habatooams CBONCTBA AIEKTPOJIUTOB
THJIPOKCUIIAMH, COJSIMM. | U IPOUCXOSIIUX C HUMU SIBICHUH.
KauecTBeHHass peakuus Ha XJopua- | Habniodoams W onucviéams peakuuu
HOH. C  y4JacTHeM  3JEKTPOJUTOB ¢
IIOMOIIIbIO €CTECTBEHHOI'O (PyCCKOIo
WIN POJHOTO) SA3bIKA U A3bIKA XUMHH.
Dopmynuposamsp BBIBO/IbI o
pe3ynbTaTam IPOBEJCHHOTO
HKCIIEpUMEHTA
20 15.11. OO11ast xapakTepuCTHUKA OO11ast XxapakTepuUCTUKA JIEMEHTOB | [aéamb  OOIIyI0  XapaKTEPUCTHUKY

anemeHToB VI A -
xasbkoreHoB. Cepa

VI A — rpynmel. Cepa B mpupoie u
e€ nojydeHue. AJJIOTPOIIHBIE

aroMaM, IpPOCTbIM BCIICCTBAM U
COCIUMHCHUAM XaJIbKOT'CHOB B

66



MOIM(UKAIIH CEPhl U MX CBOKCTBA.
XUMHYECKUE CBOMCTBA CEPHI U €€
MIPUMEHEHHUE.

JdemoncTpauuu. B3anmoiericraue
cepbl C MeTajulaMu. ['opeHue cepsl B
KHCJIOpOJIe

3aBUCMMOCTH OT UX IIOJIOKEHUS B
Ilepnoanueckoii cucreme.
Xapaxmepuzoeamo CTpOEHHUE,
aJUIOTPOIIHS, ¢duznueckue u
XMMHUYECKHUE CBOWMCTBA, MOIY4YEHUE U
MIPUMEHEHHE CEPBI.

Yemanasnueamo MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U MEXTY
CTPOCHHEM  aToMa, XHUMHUYECKOU
CBA3BIO, THUIIOM KpPUCTAJNIMYECKON
peméTku cepbl, € (PU3NYECKUMH U
XUMUYECKUMH CBOMCTBAMH.
Buinoansamo pacy€Thl o
XUMUYECKAM dopmynam u
YpaBHEHUSM PEAKITUH, TPOTEKAIOITUX
C y4acTHUEM CepBI.

IIposooumy, Habaroams u
onucvl8amy XUMHYECKUN
AKCIEPUMEHT MO TOPEHHUIO0 Cepbl Ha
BO3lyXe M B  KHUCIOpOAE C
coOMIofieHueM  TpaBWJ  TEXHUKHU
0e30MacHOCTH

21

18.11.

CepoBoaopona 1
cynbhuapt

CepoBOJIOPOA: CTPOCHHUE MOJIEKYIHI,
buznueckue u XUMHYECKUE,
MOJIy4YeHUE u 3HAuYEHHE.
CepoBoiopoaHas KHCTIOTA.

Cynbunel U UX  3HAYCHHE.
JlromuHOPOPBI.

Jdemoncrpamus. Koyutekuus
cynbbuaHbx pyn. KauecTBennas
peaxius Ha cynbpua-uoH

Xapaxmepuzosambo COCTaB,
du3nueckne u XUMHUYECKHE
CBOWCTBA, IOJIy4CHUE U MPUMECHEHHE
COCAMHEHMH Ccepbl B  CTENCHU
OKHCJIEHUS —2 C UCIOJb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKAa U S3BIKA
XUMHUH.

Haszvieamvs  coeMHEHUs cephl B
CTETIEHU OKHUCIIEHUS —2 1o (Gopmyine
U cocmasasaims  (QOpPMYySaBl MO UX
Ha3BaHUIO.

Cocmaenams ~ MOJIEKYNSIDHBIE U
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VOHHBIE YpaBHEHUSA peakuui,
XapaKkTepu3yolne XMUMHYECKHE
CBOWMCTBA COCOUHEHUN CEPBl B
CTEIIEHU OKUCIICHUS —2.

Onucvieams TPOLECCHl OKHUCIICHUS-
BOCCTaHOBJICHMUS, onpeodeniamo
OKUCJIMTEIb U BOCCTAHOBUTENb U
cocmaesnsims dIEKTPOHHBIM OanaHC B
peakusx C y4yaCTHEM Cepbl B
CTEHIEHH OKUCITICHUS —2.

Yemanasaueamo MIPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKITY
XUMUYECKON CBSI3BIO, TUTIOM
KpUCTaJUIMYECKOU pemETKn

COeIMHEHUN cepbl, UX (QU3NYECKUMU
Y XMMUYECKUMH CBOWCTBaAMU

22.

22.11.

Kucnoponnsie
COCTMHEHUS CEPhI

Oxkcun cepsi(IV), CEpHHCTAs
KuciaoTa, cyiabhutel. KauecTBeHHas
peakmus Ha CylIb(UT-HOH.

Oxkcun cepri( V), cepHas kuciora,
cynbdatel. Kpucrammoruaparst.
KauectBeHHast peakuus Ha Cyibdar-
HOH.

JemoncTpanuu. OGeciiBeunBaHue
OKpAalIEHHbIX TKAHEW U LIBETOB
CEPHHUCTBIM Ta30M.

Bsaunmoneiictsue
KOHIIECHTPUPOBAHHOW CEPHOU
KUCJIOTHI ¢ Meapto. OOyriuBaHue
OpPraHUYECKUX BEUIECTB
KOHLICHTPUPOBAHHOU CEpHOM
KHUCJIOTOM.

JlabopaTopHble ONBITHI.

32. KauecTBeHHbIE peaklluM HA

3anucvieams  GOpMyaBl  OKCUIOB
Cepbl, Ha3blBaAMb WX, ONUCLIBAND
CBOWCTBA HAa OCHOBE 3HAaHUU O
KHUCJIOTHBIX OKCUAX.
Xapaxmepusosamo COCTaB,
buznyeckue U XUMUYECKUE CBONCTBA
CEpHON KHUCIIOTHI KaK 3JIEKTPOJIUTA C
HCII0JIb30BAHNEM pyccKoro
(pomHOTO) SI3bIKA U SA3bIKA XUMHUH.
Cocmasnsasms ~ MONEKYISpHBIE U
HMOHHBIE ypaBHEHUS peaxiui,
XapaKTePHU3YIOIIHNX XUMHUYECKUE
CBOICTBA CEPHOU KUCIIOTHI.
Pacnosznasams cynbpaT-noHsl.

Xapaxkmepusosamao CBOMCTBA
KOHLICHTPUPOBAaHHOU CEepHOMU
KHCIIOTBI ~ KaK  OKHUCIUTENS  C
VCIIOJIb30BAHUEM PYCCKOTO

68



cynb(ar-uoHHI.

(poHOTO) SI3BIKA U SI3bIKA XUMUH.
Cocmasnamo ypaBHEHUs
OKHUCIIUTENILHO-BOCCTAHOBUTEIIEHBIX
peakuMii  METOAOM  DJIEKTPOHHOIO
OanaHxca.

Buinoaname pacyéThl o
XUMHUYECKUM dopmymnam u
YPaBHEHHSIM PEAKIIHA, TPOTEKAFOIINX
C y4aCTHUEM CEPHOM KHUCIIOTBHI.

Habniooamo u OnuUcCvLIBAMb
XUMHWYECKAN IKCIIEPUMEHT
23. | 25.11. [Ipaktnueckas pabora Ne | CepHas  kucimota —  CHIbHBIN | Yumemo obpararbes c
3. «I3y4eHue CBOMCTB 3JEKTPOJINT. CpoiicTBa | 1a00paTOpHBIM  00OpPYIOBaHHEM U
CEpHOW KHUCIOTHD» pa30aBIeHHON CepHOW KHCIOTHI, KaK | HarpeBaTeNbHBIMA ~ NpHOOpaMH B
TUTTHIHO N KHCJIOTHI: | COOTBETCTBUU C MPABWJIAMH TEXHUKH
B3aWMOJICHCTBHE C  METaJUIaMH, | OE30MacHOCTH.
OCHOBHBIMH u amporepasiMu | Habarooams CBOWCTBA JEKTPOJIMTOB
OKCHJIaMH, OCHOBAHMSIMH U | ¥ TIPOUCXOMSIIUX C HUIMU SIBJICHHH.
amdoTepHbIMU ruapokcuaam, | Habrwodams u onucvieams peakuu
conmsimu. KadecTBeHHast peakiysi Ha | ¢ y4acTHEM  3JEKTPOJIUTOB  C
Cynbdar-uoH. MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO
WIN POJHOTO) sI3bIKA M S3bIKA XUMHH.
Dopmynuposamnp BBIBO/IbI o
pe3yibTaTam MIPOBEICHHOTO
DKCTICPUMEHTA
24. | 29.11. OO01as XxapakTepucTuKa OO0miass xapakTepuCTUKa JJIEMEHTOB | [lasamb  OOLIyI0  XapaKTEPUCTHUKY

XUMUYECKUX JIEMEHTOB
VA rpynmsl. A30T

VA rpynmnsl. A30T, CTpO€HHE aToMa
u  Mouekyael. Dusmyeckue wu
XUMUYECKUE CBOMCTBa u
NpUMEHEHUE a30Ta. A30T B NPUPOJIE
U ero Ouosiornueckas poJb.
JdemoncTpanus. /[uarpamma
«CocTaB BO3ayXa».
BuneodparmenTs! u craiap

aToMaM, TpPOCTBIM BeLIECTBAM U
COEIMHEHUSAM ITHUKTOT€HOB B
3aBUCUMOCTH OT MX IIOJIOKEHHUS B
Ilepnoanueckoii cucreme.

Xapaxmepuzosamao CTpOCHHUE,
¢dusnueckue " XMUMHYECKHE
CBOMCTBA, MOJIyYEHNUE U IIPUMEHEHUE
a30Ta C HCINOJIB30BAHUEM PYCCKOTO
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«[Itnapu 6a3aps»

(poaHOTO) SI3bIKA U A3bIKA XUMMH.
Ha3zvieams coenvHeHus aszoTa 110
dbopmyne u cocmasnims GHOPMYIBI
10 UX Ha3BaHHUIO.

Yemanasnueamo MIPUYUHHO-
CJIEICTBEHHbBIE CBSI3U MEX Ty
CTPOEHHMEM aTOMa M  MOJIEKYIbI,
BHJIOM XHMHYECKOH CBSI3H, THUIIOM
KPUCTAJUIMYECKON pPEETKU a30Ta U
ero (M3WYECKUMU W XUMHUYECKUMU
CBOWCTBAMM.

Buinonnsamo pacy€Thl o
XUMUYECKAM dopmynam u
YpaBHEHUSAM peaklui, MTPOTEKAIOIINX
C yJacTHeM a3oTa

25.

02.12.

Ammuak. Cou aMMOHUS

AMMHaK, CTPOCHHE MOJICKYJIbl U
dbusndeckue cBoOWCTBa. AMMHaYHas
BOJIa, HAIIATBIPHBIM CHOUPT, TUAPAT
amMmuaka.  JIOHOpHO-aKIENTOPHBII
MEeXaHW3M O0O0pa3oBaHMs KaTHOHA
aMMOHUS. BoccranoBurenbHbie
CBOCTBA aMMHaKa.

Conu aMMOHMS M HUX NPUMEHEHHE.
KauecTBeHHass peakiusi Ha KaTHOH
aMMOHUSL.

demoncrpauuu. [lonyuenue,
coOupaHue U pacro3HaBaHUe
ammuaka. Paznoxxenue Ouxpomara
aMMOHUSL.

JlabopaTopHbIie ONBITHI.

33. KauecTBeHHas peakuus Ha
KaTUOH aMMOHUS

Xapakmepuzoeams cOCTaB, CTPOCHUE
MOJICKYJTHI, bu3ndeckue "
XHUMHAYECKHE CBOWCTBA, MOJyYCHHE H
PUMEHEHHE aMMHaKa c
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SA3bIKA XUMHUH.
Ha3zvigams ~ conmu  aMMOHHUSL  TIO
dbopmynam u cocmasnsime HOPMYIBI
110 UX HA3BaHUSIM.

3anucviéams ~ MOJICKYJSIDHBIE |

HOHHBIE YpaBHEHHUS peaKiuii,
XapaKTepU3yroIue XUMUYECKHE
CBOMicTBA  amMMmMaka U coJsled
aMMOHHUSL.

Cocmasnsamo YpaBHEHUS

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuMii ¢ y4acTMeM aMMHaka ¢
MIOMOIIIBIO AJIEKTPOHHOTO OanaHca.

Yemanasnusamo [IPUYNUHHO-
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CJIC/ICTBEHHBIEC CBSI3U MEX]y BUJIAMU
XUMHUYECKUX CBsI3€H, TUTIAMU
KPUCTAJUTMYECKUX PEUIETOK aMMuaKa
U COJIeH aMMOHUS U UX (PU3HUECKUMHU
1 XUMUYECKUMHU CBOWCTBaMHU.
IIposooumy, Haobao0ams u
onucvleama XUMHAYECKUI
OKCIIEPUMEHT IO  PAaClO3HABaHUIO
MOHOB aMMOHHS C  coONIo/IeHHE
IIpaBWJI TEXHUKH 0€3011aCHOCTH.
Buinoaname pacyéThl o
XUMUYECKAM dbopmynam 51
YpaBHEHUSIM PEAKITUH, TPOTEKAIOITUX
C yJacTheM aMMHaKa

26.

06.12.

[IpakTnueckas padora Ne
4. «[lomyyeHne aMmmMuaka
Y U3YYEHHUE €r0 CBOMCTBY

[Tonyuenue, cobupanue u
pacrio3HaBaHue amMMuaka. M3ydenne
PacTBOPUMOCTH aMMHUAKa B BOJE U
XapaKTEPUCTHKA OCHOBHBIX CBOMCTB
ruapaTta aMmMmuaka. KauectBeHHas
peakuus Ha KAaTHOH aMMOHHS.

Tonyuame, cobupams "
pacnosznaeams ammuak Obpawamucs
¢ J1abopaTOpHBIM O0OpPYIOBAHHEM U
HarpeBaTelIbHBIMH  TPUOOpaMU B
COOTBETCTBUU C NMPABHJIAMH TEXHUKHU
0€301MacHOCTH.

Habniooamo u onucvl8ams
XUMHAYECCKUN IKCTICPUMEHT c
MOMOIIIBI0  PYCCKOro  (pOAHOTO)
SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBO/IbI 1o
pe3yinbTaTam MIPOBEICHHOTO
IKCIIEPUMECHTA.

Compyonuuamo B rporecce
y4eOHOTO  B3aUMOJICHCTBHUS  TIPH
pabote B rpynmnax

27-
28.

09.12
13.12.

KI/Icnoponcoz[epxcamHe
COCAMHCHUA a30Ta

Oxcuppl a30Ta: HecosieoOpa3yromune
U KUCIIOTHBIC.
A30THCTasi KHCIIOTA U HUTPUTBIL

Xapaxmepuzosamao COCTaB,
¢dusnueckue u XUMUYECKUE
CBOMCTBA, NOJIYyYEHUE U NIPUMEHEHHE
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A30THas KHCIOTA, €€ MOJIyYEHUE U
cBoiictea. Hurpartsl.
JdemoncTpauuu. B3anmoiericraue
KOHIICHTPUPOBAaHHOW a30THOM
KHUCJIOTBI ¢ Melibto. ['openne u€pHoro
nopoxa. PaznoxeHune HuTpaTa Kanus
Y TOpPEHUE JPEBECHOTO YrOJIbKa B
HEM.

JlabopaTtopHbie ONBITHI. 34.
XHWMHYECKHE  CBOMCTBA  a30THOU
KHCJIOTHI, KaK 3JIEKTPOJIUTa

OKCHJIOB a30Ta C HCIOJIb30BAaHHEM
pyccKoro (POJHOTO) sI3bIKA M SI3bIKA
XUMHUH.

Cocmasnams ~ MOJEKYJISpHBIE U
HOHHEIE YpaBHEHUA peakuui,
XapaKTEepU3YIOLIe XUMHUYECKUE
CBOICTBA OKCUOB a30Ta.
Yemanasnusamo MIPUYUHHO-
CICACTBCHHBIC CBA3HW MCXKIY BHUIAOM
XUMHAYECKOU CBA3HU, TUIIOM
KPUCTAJUIMYECKOM PEIIETKU OKCHJIOB
azota ©U HUX (QUINYECKUMH U
XUMHUYECKIMHU CBOMCTBAMU.
Xapaxmepuzoeamo COCTaB,
buznyeckue U XUMUYECKUE CBONCTBA
A30THOHM KHCIIOTHI KaK 3JIEKTPOJINTA,
NPUMEHEHHE C  HCIOJIb30BaHHEM
pycCcKoTO (POJHOTO) SI3bIKA M SI3BIKA
XUMHH.

Banucvieamo MOJICKYJISIPHBIE n
HOHHEIE ypaBHEHUS peakIuii,
XapaKTEPHU3YIOLIHe XHMHUYECKHE
CBOMCTBA a30THOM KHMCIIOTBI Kak
AJIEKTPOJIUTA.

IIposooumpy, Habaroams u
ONnuUCHIBAMb XUMHWYECKUHN
AKCIIEPUMEHT, XapakTepHU3yIOInn
CBOMCTBA a30THOM KHMCJIOTBI Kak
AJIEKTPOJINTA, c coOIoAeHnEM

IPaBUJI TEXHUKU O€30I1aCHOCTH.
Xapaxmepuzoeams a30THYIO KHCIIOTY
KaK OKHMCIIUTEb.

Cocmasnsamo yYpaBHEHUSA
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX
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peakuui, XapaKTepU3yrLUX
XMMHUYECKME  CBOMCTBA  a30THOHU
KHCJIOTBI ~ KaK  OKHCIUTENs, C

MTOMOIIIBIO AIEKTPOHHOTO OaaHca.

IIposooumy, Habaoamo u
OnUCHIBAMb XUMHAYECKUI
OKCIICPUMEHT, XapaKTepHU3yIOIUH

CBOMCTBAa Aa30THOW KHUCJOTHI Kak
OKUCIIUTENS, C COOTIOJICHUEM TTPABIIT
TEXHUKA 0€30MaCHOCTH.

29 16.12. ®docdop u ero ®docdop, cTpoeHue atoma U | Xapaxmepuzosambo CTpOCHHUE,
COEIMHEHUS amotporust.  Dochunsl. DochuH. | ammoTponHIo, buznueckue u
Oxkcun docdopa(V) U | XUAMUYECKUE CBOMCTBA, TMOJydeHUE U
oprodochopnas kuciora. PocdaTsl. | IPUMEHEHUE docdopa c
dochopHbIe yIOOpeHHs. | UCTIOIh30BAHUEM pycCcKOTO
WNHcexTrn e (POHOTO) SI3BIKA W SI3BIKA XMMHH.
demoncTpauuu. O6pasiibt CamMoCTOsATENbHO OnuUCvHIBAMb
MIPUPOTHBIX coearnHeHUH docdopa. cBoiictBa okcun ¢ocdopa(V) kak
['openue dhochopa Ha BO3AyXE U B KHCIIOTHOTO OKCHJa W CBOWCTBa
kuciopoe. [loyaenue 6enoro optodochopHOI KUCTOTHI.
docdopa u ucneiTaHUEe €ro CBOUCTB | Mantocmpupogams  3TU  CBOMCTBa
JlaGopaTopHble ONbITHI. YpaBHEHUSAMHU COOTBETCTBYIOLIUX
35.KauecTBeHHbIE pEaKIMU HA peaKkIuu.
docdar-noH. IIposooumy, Haobaoamo u
onucvl8amy XUMHYECKUN
OKCHEPUMEHT €  COOMIoICHuEM
MPaBWJI TEXHUKH 0€30MacHOCTH.
Pacnosznasame dhochar-noHs
30. | 20.12. OO01as XxapakTepucTuKa OO01as XxapakTepuCTUKa AIEMEHTOB | [lasamb  OOLIyI0  XapaKTEPUCTHUKY

anemeHToB |V A- rpynsl.
Yraepoxn

IV A- rpynmnsl: 0coOeHHOCTH
CTPOEHUS aTOMOB, ITIPOCTHIX BELECTB
Y COCJMHEHMH B 3aBUCUMOCTH OT
II0JIO’KEHHUS YIEMEHTOB B
Ilepuoanueckoii cucreme. YTIiepoa.

aroMaM, MpPOCTBIM BEUIECTBaAM U
coeauHeHusIM saeMeHToB IV A-
IPYIIBI B 3aBUCMMOCTH OT MX
HOJIOKECHUS B [Tepuoanueckoit
CHCTEME.
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AnnotpornHbie MOAU(pUKALINN:

anMas, rpagut. AMopQHBIi yriepos
U €ro COpTa: Cayka, aKTHBUPOBAHHBIN
yroyib. AacopOnus. XuMUIeCKHe
CBOICTBA yriiepoja.
Kokcoxummaeckoe mpou3BOICTBO U
ero npoaykuusi. Kapousl.
JdemoHncTpanum. Komnexkuus
«O0pa31pl MPUPOJHBIX COETUHEHUN

YTIIEPO . I[Toptper  H. .
3eMHCKOTO. [Tornomenue
AKTUBUPOBAHHBIM YIIIEM

PAacTBOPEHHBIX BENIECTB WM Ta30B.
YcerpoiicTBO mpoTUBOTAa3a

Xapaxmepuzosamu CTpOCHHUE,
AJUIOTPOIIHIO, dusnueckue u
XHUMHUYECKHE CBOMCTBA, MOJIYYCHHE H
MPUMEHEHHE aMOP(HOTO yriiepojaa u
ero COpPTOB C  HCIIOJIb30BaHHEM
pycCcKoro (POJHOTO) sI3bIKA M SI3bIKA
XUMHUHU.

Cpasnueéams CTpOSHHE W CBOWCTBA
anmasa u rpadura.

Onucvieams OKHUCIIUTEIHHO-
BOCCTAHOBUTEILHBIE CBOMCTBA
yriaepoja.

IIposooumy, Haobaoamo "
OnuUCHIBAMb XUMHYECKUN
AKCIIEPUMEHT c cobioieHneM

MIPaBWJI TEXHUKH 0€30M1aCHOCTH

31.

23.12.

Kucnoponconepxamme
COCMHEHUS yriiepoa

Okcun  yrumepoma(Il):  cTpoenue
MOJIEKYJIbI, TIOJy4eHUeE U ero
cBoiictBa. Oxcua yraepoma(IV) ):
CTpPOEHUE MOJIEKYJbl, MOJyYeHHUE U
€ro CBOWCTBA. YTOJIbHAasg KHUCIIOTA.
Conu YT OJIbHOM KHUCJIOTHI:
KapOOHATBl H  THUIPOKAPOOHATHI.
Texunuyeckas ¥ nuieBas coAa.
JlaGopaTopHbIe ONbITHI.

36. [lonydyenue u cBOICTBa
YTOJIBHOM KUCHOTHI. 37.
KauecTtBennas peakuus Ha
KapOOHAT-HOH

Xapakmepuszosamu COCTaB,
bu3nveckne u XUMUYECKHE
CBOJCTBA, MOJIydeHHE U IPUMEHECHHE
OKCHJIOB yriepoaa c
UCTIOJIb30BaHUEM PYyCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
Yemanasnusame MPUYHHHO-
CJICZICTBEHHBIC CBSI3M MEKIY BUIAAMHU
XUMHAYECKUX CBsI3EH, TUTIAMHA
KPUCTAUTUYECKUX PEMIETOK OKCHUIIOB
yriaepona, WX — (QU3MYECKUMH |
XAMUYECKAMU CBOMCTBAaMH, a TaKXKe
PUMCHCHHEM.

Cobniooams ~ TIpaBUJIa  TEXHUKHU
0€30MacHOCTH TpU HCHOJIB30BAHUU
MEYHOTO OTOTJICHUS.

Oxazviéams TEPBYIO TOMOIIb TMPHU
OTpaBJICHUH YTapHBIM Ia30M.
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Xapaxmepuzoeamo COCTaB,
buznueckue u XUMUYECKUE
CBOMWCTBA, MOJIY4YEHUE U NIPUMEHEHHE
YIOJBHOM KHCIOTBI M €€ coien
(kapOOHATOB W THIPOKApOOHATOB) C
HCII0JIb30BAHUEM pyccKoro
(poaHOTO) SI3bIKA U A3bIKA XUMHH.
Hnniocmpuposams 3aBUCHUMOCTh
CBOMCTB COJIEH YTOJIbHOM KHCIIOTHI OT
UX COCTaBa.

IIposooumy, Haba0amo "
OnuUCHIBAMb XUMHYECKUN
AKCIIEPUMEHT c cobioieHneM

MpaBWJI TEXHUKH 0€30MacHOCTH.
Pacnosnasamb xapOoHaT-HOH.
Buinonnsamo pacy€Thl o
XUMUYECKUM (popMyiam

u YpaBHEHUSIM peaKkuui,
MPOTEKAIOIINX C Y9aCTHEM
COCIMHEHUH yriaepoaa

32. | 27.12. [Ipaktuueckas padota Ne | [Tomydenue, coOupanue u THlonyuam, cooupamuw u

5. «[Tony4yenue
YIJIGKHUCIIOTO Ta3a U
U3yUYCHHE €T0 CBOHCTBY»

pacro3HaBaHUe YIJIEKUCIIOTO rasa.
N3ydyeHue pacTBOpUMOCTH
YTJIEKHUCIIOTO Ta3a B BOJC U
XapaKTEPUCTHKA KHCIOTHBIX CBOMCTB
YTrOoJpHOM KUcHIoThl. KauecTBeHHAst
peakius Ha KapOoHaT- 1
TUAPOKApOOHAT-HOHBI

pacnoswasams — YIICKUCIBIA — Ta3
Obpawamuvcss ¢ 1a0OPaTOPHBIM
000pyIOBaHNWEM M HArpeBaTEIbHBIMU
npubopaMu B COOTBETCTBUU  C
NpaBUJIAMH TEXHUKU 0€30TIaCHOCTH.

Habniooamo u onucvl8ams
XUMHYECKUN 9KCIIEPUMEHT c
MOMOIIBI0  PYCCKOTO  (POJHOTO)
S3bIKA U SI3bIKA XUMUHU.
Dopmyauposamu BBIBO/JIBI 1o
pe3ynabTaTam IPOBEIECHHOTO
HKCIIEPUMEHTA.

Compyonuyamo B pouecce
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yu4eOHOro  B3aUMOJCHCTBHUS  IIpU
paboTte B rpynnax

33. | 10.01. VYTreBoA0pOIbI. Heopranuueckue u opranndeckue Xapakmepuzosamw 0COOCHHOCTHU

BELIECTBA. YTJIEBOAOPO/IbI. COCTaBa W CBOWCTB OPraHUYECKHX

XVWMHUYECKOE CTPOCHUE COCMHEHUH.

OpPraHMYECKUX BEIIECTB, KaK Paznuuamo npeaebHbIC u

MOPSIJIOK COSMHCHHSI aTOMOB B HeTpeAebHbIE YIIEBOA0POIbI.

MOJIEKYJIE IO BAJIEHTHOCTH. Ha3zvieamv n 3anucvieams HopMysl

Mertan, 3TaH, KaK Tpe/elIbHbIe (MONICKYNSIpHBIE H  CTPYKTYPHBIC)

YTII€BOIOPOIBI. DTUIICH U AlleTUJICH, | BaXKHEUIITUX MpeACTaBUTENEH

Kak HernpeaelbHbIe (HEHACHIEHHBIC) | YTIIEBOA0POIOB.

yTIIEBOAOPOIbI. ['openue IIpeonazame AKCIEPUMEHT o

yriaeBoaopoaoB. KauecTBeHHbIE pacro3HaBaHUIO COCTMHCHUIMA

peakIuy Ha HeTpeelIbHbIC HEMPEACTbHOTO CTPOCHUSI.

COEIUHEHMUS. Habnooams 3a X0I0M XUMHYECKOTO

JeMoncTpanumn. Mojenu MOJIeKyll | SKCIIEpUMEHTa, OIUCHIBaTh €ro |

MeTaHa, 9TaHa, STUJICHA U JenaTh  BBIBOJBI  HAa  OCHOBE

anerwieHa. BzauMmoaeiicTeie STUIEH | HaOIIOOEHUIA.

¢ OpOMHO¥ BOJIOM U PAaCTBOPOM Qurcuposambw pe3yabTaThI

NepMaHraHaTa KaJus. HKCIEPUMEHTA C MOMOIIBIO PYCCKOTO
(pomHOTO)  s3BIKA, a TaKXKe C
MOMOIIBI0 XUMHYECKUX (GOpMyl U
yYpaBHEHUH.

34. | 13.01. Kucnoponaconepixka- DTHIIOBBIN CIIUPT, €ro MOJTyYCHHE, Xapakmepuzosams  CIIUPTHL,  Kak
M€ OpraHu4ecKHe npUMEeHEHHE U (HU3NOJIOTHYECKOE KHUCIIOPO/ICOAEpKAIIUe
COeIMHEHUS neiictBue. TpexaTOMHBIN CIUPT OpraHUYecKHue COeIMHEHUSI.

rmnepuH. KauecTBeHHas peakius
Ha MHOTOATOMHBIC CITUPTHI.
YkcycHast — mpeJICTaBUTeNb Kilacca
KapOOHOBBIX KUCIIOT.
Jemouncrpanun. O0mive
XMUMHYECKHE CBOMCTBA KUCIOT Ha
npuMepe YKCYCHOU KHCITIOTHI.

Knaccuguyuposams ~ ciupthl 110
aTOMHOCTH.

Hasvieamo tipeacraBuTENEd OJHO- U
TPEXATOMHBIX CIIMPTOB U 3aIIUCHIBATh
U3 (OPMYIIBI.

Xapakmepuzoeamb  KUCIOTBI, Kak
KHUCJIOPOJACOAEPKALINE
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KauectBennas peakuus Ha
MHOI'OATOMHBIE CIIMPTHI.

OpPraHNYeCKUe COCIMHEHHUS.
Hasvisams npecTaBuTeNeH
MNpeaACIbHBIX n HENPCACITbHBIX
Kap6OHOBBIX KHCJIOT M 3allMChIBAaTh
u3 GpopMyIbI.

35.

17.01.

Kpemnuii u ero
COCIMHEHUS

Kpemnuii, crpoenue ero aroma u
cBoiicTtBa. KpemHuii B mpupoe.
Cumuiuas! u cunad. Oxkeun
kpemuus(1V). Kpemnuenast kucinora
U €€ comu.

Hdemoncrpaumnu. Komnexuus
«O0pa31bl MPUPOTHBIX COSTMHEHUN
kpemHus». Komiekuus crekna,
KepaMHKH, IIEMEHTa U U3JICTUH 13
HUX.

JlabopaTopHble onbIThI. 38.
[Iponyckanue yriieKuciaoro rasza
4yepe3 pacTBOP CUIIMKATA HATPUS

Xapakmepuzoeams CTPOCHUE aTOMOB
U KpUCTalioB, (QU3NYECKUE U
XUMHYECKHUE CBOWMCTBA, MOIYy4YE€HUE U

[IpUMEHEHNE KpEeMHUA c
HCII0JIb30BAHUEM pyccKoro
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.

Yemanasnueamo MPUYHHHO-
CJIEICTBEHHbBIE CBSI3U MEXTY
CTpOEHUEM aToma, BUJIOM
XUMHAYECKOU CBsI3H, TUIIOM
KPHUCTAJUIMYECKON pemETKN

KpEeMHUS, ero (Qu3nYecKuMu U
XUMHYECKUMU CBOMCTBAMHU.

Buinonname pacuéTsl o
XUMHYECKUM (popmyrnam
u YpaBHEHUSAM peaxiui,

MPOTEKAOIINUX C YIaCTHEM

KPEMHHS ¥ €T0 COCTUHCHHIA.
Xapakmepuzosambw COCTaB,
buznveckue u XUMUYCCKHE
CBOICTBA, MOJIyU€HHUE U MPUMEHEHHUE
COCMHEHU N KpEMHHS c
HCITOJIb30BaHUEM PYCCKOTO
(pOAHOTO) SI3BIKA U A3bIKA XUMHH.
CpasHusams TUOKCHUIIBI yTIIEpoJa |
KpEMHHSL.

Onucvieams ~ BOKHCWUIINE  THIIBI
MPUPOJHBIX COEIWHEHUM KpPEMHUS
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Kak OCHOBHOTO
TuTochepsl.
Pacnosnasams cukat-uoH

9JICMCHTAa

36. | 20.01. CunukaTtHas [Ipou3BoICTBO CTEKIIA U IIEMEHTA. Xapakmepuz06amb CUINKATHYIO
IPOMBIIIIICHHOCTh [ponykius cumMKaTHOM MPOMBIIIJICHHOCTh U €€ OCHOBHYIO

IPOMBIIIJICHHOCTH: OTITUYECKOE TPOAYKIIHIO.
BOJIOKHO, KepaMuKa, hapdop, pasHc. | Yemanasiusams aHATIOTHA MEXITY
OnTHyeckoe BOJIOKHO. Pa3IMYHBIMU OTPACIISIMU CHITMKATHON
Jemoncrpanuu. Komnexmust MPOMBIIIICHHOCTH
MPOYKIIUU CHIIMKATHOMN
POMBIIIICHHOCTH.
BuneodpparmenTs! u ciaisi
«[Tpon3BOACTBO CTEKIIA U IIEMEHTAY.

37. | 24.01. [Tony4yenue HEMETAIIOB Hewmerannsr B mpupoe. Onucvieams HaX0XKICHUE
@pakImoHHas IEPETOHKA KHUIKOTO HEMETAJJIOB B IIPUPOJIC.
BO3/yXa, KaK CIIOCO0 MOITydeHHS Xapakmepuzosamv  PppaxIOHHYIO
KHCJI0pO/ia, a30Ta, aproHa. MEPETOHKY KUAKOTO BO3/1yXa, KaK
[Tonyduenue docdopa, KpeMHHUS, COBOKYITHOCTH (hU3UUECKUX
XJI0pa, nojia. DNEeKTPOIIn3 MPOLIECCOB.
pacTBOPOB. Apeymenmuposams OTHECEHUE
JeMoHcTpanum. Konnekuus | akTUBHBIX HEMETAJUIOB K
«[Ipupoansie COEJIMHEHHS | OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM
HEMeTaJUIoB». BuaeodparMeHTsl U | mpoleccam
cnaiapl «PpaKkIMOHHAA IEeperoHkKa
KUJKOTO BO3/IyXa.
BuneodparmeHTh " clanabl
«[lonydyenue Bo10poa, KUCIOPOIa U
raJoreHoB ANEKTPOJIUTUIECKIM
CocoO0M»

38. | 27.01. [Tonyuenue Baxneimux | [loaydeHne cepHOU KUCIOTHI: CBIPBE, | Xapaxkmepuzoeams XUMU3M, CHIPBE,

XHUMHUYECKHUX COCIMHEHUM

XMMHU3M, TEXHOJOIMUYECKas CXeMa,
METOJ] KUIISIIEro CJosl, MPUHLIUIBI
TEIIO0OMEeHa,  NPOTHBOTOKA U
mupKysun. Oneym.

annaparypy, Hay4Hble IPUHIUIIBI U
IIPOIYKIIHIO IPOU3BOJCTBA CEPHOMN
KHCJIOTBHI.

Cpasnusams IPOU3BOJICTBO CEPHOM
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[IpousBoacTBO  aMMMaka:  CBhIPBE,
XMMU3M, TEXHOJIOTMYECKAs CXeMa.
JdemoHcTpanum.

Moenu annapaToB It
IIPOU3BOJCTBA CEPHON KUCIIOTHI.
Mopens kunsmero ciuos. Moaens
KOJIOHHBI CHHTE€3a aMMHAaKa.
BuneogpparmenTs! u ciaiisl
«IIpon3BOACTBO CEPHOMN KUCIOTHI».
BuneogpparmenTs! u ciaiisl
«IIpon3BOACTBO aMMHaKa».
Komnekuus «Ceipb€ 11l TOJTy4eHUs
CEpPHOM KUCJIOTBD».

KHCJIOTBI C ITPOU3BOACTBOM aMMHaAKa

39. | 31.0L O06o0mIeHne 1Mo TeMe Ypok-yrpaxHeHHE ¢ UCTIOJIb30BaHne | [Ipogodumsb OIEHKY COOCTBEHHBIX
«Hemeramtel 1 ux CaMOCTOSITEIBHOM pabOTHI 1O JOCTHIKEHUH B YCBOCHHH TEMBI.
COCTMHEHUSD) BBITIOJTHEHHIO TIPOBEPOYHBIX TECTOB, | Koppekmuposamb CBOW 3HaHUS B
3aIaHUM U yIIPaKHEHUM. COOTBETCTBUU  C  IUIAHUPYEMBIM
pe3yabTaToOM
Ilonyuamo XUMHYECKYIO
uHpopmManuu u3 Pa3IMYHBIX
HCTOYHUKOB.
Ilpeocmasnsams  wHpOpMaLUIO IO
teme «Hemeramip» B Buae Talmuil,
CXEM, OIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npuMmeHenuem cpeacts UKT.
40. | 03.02. KontponsHas padot Ne 2
no teMe «Hemeraisl u
UX COCTMHEHUSD)
MeTanabl U HX COCIUHCHUA
(17 )
41 07.02. [Tonoxxenne MeTayioB B [Tonoxenue METAJIJIOB B | O0bscHAmMb, UTO TAKOE METAILIHI.
[Iepuonnueckont cucreme, | Ilepuoanueckon cucreme | Paziuyams QGOpMBI CYIIECTBOBAHUS

CTPOCHHUC aTOMOB U
KpHUCTAJIJIOB

XUMHYECKUX dnementoB J. .
MeHeneeBa, CTpOCHHE UX aTOMOB U

MCTAJUIOB: 3JICMCHTBI U  TIPOCTBIC
BCIIICCTBA.
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KpUCTAJUIOB. MeTaindeckas CBs3b U
METaJUIM4ecKass  KpUCTaJuIMYecKas
pemérka. @DU3MYECKHE  CBOMCTBA

METAJIJIOB: AJIEKTPO- u
TEIUIONPOBOJHOCTh,  OTPAKAFOIIIAS
CIIOCOOHOCTD, IIACTHYHOCTb.

CrninaBel yépHbIE U LIBETHBIE

Xapakmepuzoeambo XUMUYECKUE
JIEMEHTBI-METAJLIIBI 1o ux
nonoxenntro B [lepmoanueckon
cucreme J1. 1. Menneneena.
IIpoenosuposamu CBOICTBa
HE3HAKOMBIX METaJUIOB 1o
nonoxenntro B [lepmoauueckoit
CHUCTEME XMMMYECKHX 3JIEMEHTOB /I,
N. Menneneesa.

Yemanasaueamo MIPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEKITY
CTpPOEHUEM aToma, BUJIOM
XUMUYECKON CBSI3M, TUTIOM
KpUCTaJUIMYECKOU pemETKn

MCTAJIJIOB — HpOCTBIX BCIIIECCTB U UX
COeqUHEHNN

42.

10.02.

OO01IMe XUMAYECKHUE
CBOMCTBA METAJIOB

Metanasl  Kak ~ BOCCTaHOBHTEIH.
DIIEKTPOXUMHUYECKU I pan
HanpsHKEHUH. BsaumoneiictBue
METaJIJIOB c HeMeTallJIaMH,
OKCUJAMH,  KHCIOTaMH,  COJIIMH.
AIOMUHOTEPMUSL.

Jdemoncrpaunu. BsaumojeicTBue
HaTpusl, JUTUA U KaJblUs C BOJOM.
['openue HaTpusi, MarHus U xeje3a B
Kucimopojse. Bcembllika TepMHUTHOU
cMecd.  BsaumopelicTBHE — cMecH
MOPOIIIKOB CEPhbl M Keje3a, [IMHKAa U
cepbl. BzanmopelcTBHE ATFOMUHUS
C KHMCIIOTaMHM, IIleJoYaMH U BOJOMH.
BzaumoneiicTBue xene3a U MeIU C
xjopoM. B3saumopneiictBue memu ¢
KOHIEHTPUPOBAHHOU CEepHOM
KHUCIOTOM M a30THOM KHCIIOTOMU

Obvsacuame, qT0 TaKoe pAan
AKTHUBHOCTH METAJJIOB.

Ilpumensamo €ro U1
XapaKTEPUCTHKU XUMHYECKUX
CBOMCTB MPOCTHIX BEIIECTB-
METAJIIO0B.

Obob6wams CcUCTEMY XUMHUYECKUX
CBOMCTB METAJIIOB KakK

«BOCCTAHOBHUTEIIbHEIC CBOMCTBAY.

Cocmasnsame MOJIEKYJISIPHBIC
ypaBHEHHUSI peaKIui,
XapaKTePU3YIOIUX XUMUYECKUE
CBOWCTBa META/VIOB B CBETE YUYCHHUS
00 OKHUCIIUTEILHO-

BOCCTAaHOBUTCJIIbHBIX IIpOLECCaX, a
peakiun € y4aCTUCM DJJICKTPOJIUTOB,
NpEACTABJIATh TAaKKC U B HOHHOM
BUJC.
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(pa3baBneHHOI u
KOHLIEHTPUPOBAHHOI).
JlabopaTropHbie ONbITHI.
39.B3aumopeiictBue  Keneza ¢
pactBopom cynbdara meau(1l)

Habniooams n onucvieams peakuuu
MEXJy BEUIECTBAMU C MOMOIIBIO
pPyCcCKOTO (POJHOTO) SI3bIKA M SI3bIKA
XUMHUH.

CaMoCTOATENBHO nPOB80OUNTL OTIBITHI,
MO ITBEPIKIAIOIIHE XUMUYECKHE
CBOIICTBAa METAJNIOB C COOIIOJICHHEM
MIPaBUJI TEXHUKU O€30TTaCHOCTH

43- | 14.02. OO6mras xapakTepucTuKa Ctpoenne aTtoMOB UM TPOCTHIX | O0bsACHAMbG JTUMOJIOTHIO Ha3BaHUS
44. | 17.02. LIEJI0YHBIX METAJIOB BEUIECTB. 3aBUCUMOCTh (PU3UYECKHX | FPYMIbl «IIEIOYHBIE METAIIIBDY.
U XUMHUYECKMX CBOWMCTB IIENIOYHBIX | /lasamb  OOLIyl0  XapaKTEPUCTHKY
METAJUIOB OT 3apsA0oB sAep UX | HIEOYHBIM  MeTajllaM 10 X
atoMoB. OKcuabl W THUAPOKCHUIBI | MOJOKEHUIO B [Tepuonueckoit
HIETTOYHBIX METaJUIOB, UX | CHCTEeME XHUMHYECKHX JJIeMeHTOB [l
MOJy4eHue, CBOMCTBa, nmpuMeHenue. | M. Mennaeneesa.
Baxwneiimme CONM  UIENIOYHBIX | Xapakmepuzosamo CTpOEHHUE,
METAJUIOB, UX 3HA4€HHWE B KUBOU U | (PM3MYECKHE M XUMUYECKUE CBOMCTBA
HE)KMBOM NIpHUpOJe M B JKU3HU | HMIEJOYHBIX  METAIJIOB B CBETE
JeJI0BEKa. 0011ero, 0COOCHHOTO M €IMHUYHOTIO.
demoncTpauuu. Oxpacka uiameHn | [Ipeockaszvieams — QU3HUECKHE |
COEJJMHEHUSMH LIEJIOYHBIX METAJUIOB | XUMUYECKUE CBOMCTBA OKCHIOB U
TMJIPOKCUOB IIEJIOYHBIX METaJUIOB
Ha OCHOBE HUX COCTaBa U CTPOCHHUS U
HOJTBEPXKIaTh IPOTHO3bI
YpaBHEHUSAMHU COOTBETCTBYIOLINX
peaKIui.
Ilposooumo pacyEThl 1o
XUMUYECKUM bopmynam u
YPaBHEHMSIM pEaKIMii, MPOTEKArOIUX
C y4yacTHEM IIEJIOYHBIX METaJUIOB U
UX COCITUHEHHUN.
45- | 21.02. OO11ast xapakTepuCTHUKA Crpoenne aroMoB M HOpPOCTHIX | OOvsacHAmMb STUMOJIOTUIO Ha3BaHUS
46. | 28.02. I1EJI0YHO3EMENBHBIX BEIIECTB. 3aBUCUMOCTh (DPU3MYECKHX | TPYIIIbI «IENOYHO-3EMEIIbHBIE
METAJIOB U XUMHUYECKUX CBOMCTB | METAJLIBI».
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IIEJIOYHO3EMENbHBIX METANIOB  OT
3apsioB siiep Ux aToMoB. OKCUIBI U
TUAPOKCHUABI  IIEJIOYHO3EMETbHBIX
METaJIJIOB, X IOJYy4YE€HHE, CBOWCTBA
U IpUMEHEHMe. Baxnenmme cosm
IETOYHO3EMENIBHBIX METAIOB, HX
3HAQYEHHE B TMPUPOJIE H IKHU3ZHU
YeJI0BEKa. Kap6onartsl u
TUIPOKApOOHATHI KAJIBIIHS.
Jemoncrpanun. Oxpacka njiaMmeHu
COCMHEHUSIMU MIENTOYHO3EMETBHBIX
MeTajioB. ["amnenne u3BecTu BOAOH.
JlaGopaTopHbie ONbITHI.
40.ITonyyeHne N3BECTKOBOM BOJBI U
OTIBITHI C HEH.

Jasamb  0OLIYI0  XapaKTEPUCTHKY
metaiiam IlA rpynner  (ménoyso-
3eMEJIbHBIM ~ METa/ulaM) TI0  HX
nonoxenntro B [lepmoanueckon
CHUCTEME XHMHMYECKHX 3JIeMeHTOB /I,
N. Menneneesa.

Xapaxmepuzoeamo CTpOEHHUE,
bu3HYecCKUue U XMMUYECKHUE CBONCTBA
MIETOYHO-3€MEIbHBIX ~ METAJJIOB B
cBeTe  0O0ImIero, OCOOEHHOTO |
€MHUYHOTO.

Ilpeockazvieams ~ (u3MYECKUEe U
XUMUYECKHE CBOWCTBA OKCHIOB |
ruapokcuaoB MetawioB A rpynmsr
Ha OCHOBE MX COCTaBa M CTPOCHUS U

noomeepiHcoams IIPOTHO3bI
YpaBHEHHUSIMHU COOTBETCTBYIOINX
peaKkum.

IIposooums pacuEThl 1o
XUMAYECKUM bopmynam "

YpaBHEHUSIM PEAKITUH, TPOTEKAIOITUX
C y4acCTHEM IIEJIOYHBIX METAJJIOB U
UX COEOTUHEHUN

47.

03.03.

XKécTkocTh BOJIIBI U
CrocoObl e€ ycTpaHeHus

JKEcTkocTh BOJBI: BpEeMEHHas U
noctosiHHass. CrocoObl  yCTpaHEHUS
BpeMeHHOU >k€cTkocTH.  CrocoObl
YCTPaHEHHUs OCTOSHHOM KECTKOCTH.
Honursl.

JleMoHCTpanum. Ilonyuenue
JKECTKOM BOJBI B3aHMMOJIEHCTBHEM
YIJIEKUCIIOTO C M3BECTKOBOW BOJIOM.
YcerpaneHue BpPEMEHHOU KECTKOCTH
KHIITYCHHEM W JI00AaBKOH  COJBI.
YcrpaHeHue NMOCTOSIHHOM KECTKOCTH

O0vsicHAMb, YTO TAKOE <GKECTKOCTh
BOJIBD».

Paznuuamyo BPEMEHHYIO u
MOCTOSIHHYIO >K€CTKOCTh BO/IBI.
Ilpeonacams cnocoObl yCTpaHEHUS
YKECTKOCTH BOJIbI

IIpogooump, Habarooams u
ONnuUCvHIBAMb XUMHWYECKUH
AKCIIEPUMEHT, c coOIIoIEHNEM

MMpaBUJI TCXHUKHU 0C30ITacHOCTH.
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no0aBkoii coapl. IOHUTHI M TPUHIIMIT
uX NecTBUS (BUICODPArMEHT).

48. | 07.03. [Ipaktuueckas padota Ne | Ilomydenue x€CTKOI BObI THonyuam, cooupamaw u
6. «[TomydeHune kecTKOM | B3aMMOJICHICTBHEM YTIICKHCIIOTO C pacnosnasams  YLICKUCHBIA  Ta3
BOJIBI U CIIOCOOBI €€ U3BECTKOBOM BOJIOH. YcTpaHeHue Obpawamovca ¢ 1a0OPATOPHBIM
yCTpaHEHUS» BPEMEHHOM )XECTKOCTH KUTISTYEHUEM | 000pyJOBaHHWEM M HarpeBaTeIbHBIMU
U 100aBKOi cofibl. Y CcTpaHEeHHe npubopaMu B COOTBETCTBHM  C
MOCTOSIHHOM &KECTKOCTU J0OaBKOM MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.
COJIBL. Habnooamo u ONnUCHIBAMb
HcnwiTanue HKECTKOU BOJIbI | XUMHUYECKHI 3KCIIEPUMEHT c
pacTBOpPOM MbIJIA. MOMOIIBI0  PYCCKOrO  (POJHOTO)
SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams BBIBOJIBI 1o
pe3yiabTaTam IPOBEJCHHOTO
IKCTIEPUMEHTA.
Compyonuuamo B nporecce
yueOHOro  B3aMMOJCHCTBHS  MpH
paboTe B rpymnmax
49. | 10.08. AJIOMUHHH U €T0 CoenuHeHus alfOMUHUS B MpUpOJE. | Xapakmepu3oeams ATIOMUHUNA 110

COCAUHCHUS

XYUMHUYECKHE CBOMCTBA aJIFOMUHUSL.
OcoOCHHOCTH OKCHJIa M THUAPOKCH]IA
ATTFOMHHUS KakK aM(pOTEPHBIX
coequHeHny. Baxneimue  coym
ATIOMUHHUS (XJIOpHU, CYIbdar).
Jdemoncrpanuu. Komieknus
MPUPOTHBIX COCTMHCHUIN aTFOMUHUS.
BuneodparmenTsl u crnaiasl «Oxkcu
ATIOMUHHS ¥ €70 MOJIU(DHUKAITAN.
[Tonyuenue ampoTepHOTO
TUAPOKCUAA aTFOMUHUS U
HCCIICAOBAHUE €T0 CBOICTB

ero mnoJjioxxeHuro B Ilepuoamyeckoi
CHCTEME XHMHYCCKHX 3JIEeMEHTOB [l.
U. Menneneena.

Onucvieams cTpoeHue, (HU3NIECKUE
M XMMHUYECKHE CBOMCTBA aJIOMUHHA,
MTOJATBEPIK1ast 1504
COOTBETCTBYIOIIUMU  ypaBHEHUSIMU
peaKIui.

ObvscHusams TBOMCTBEHHBIA XapaKTep
XUMHYCCKHX CBOMCTB OKCHAA H
TUAPOKCH/IA aTFOMHUHHUS.
Koukpemuzuposams
ANEKTPOJIUTUYECKOE MOJTy4eHHUE
METaJUIOB ONMMCAaHUEM IPOU3BOJICTBA
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ATFOMUHUSL.
Yemanasnueamo 3aBUCHMOCTh
obyiacTeld MPUMEHEHHS ATIOMUHUS U
€ro CILJIABOB OT CBOMCTB.

IIposooums pacu€Thl 1o
XUMHUYECKUM dopmymnam u
YPaBHEHUSM PEaKIIUi, TPOTEKAIOIIUX
C ydJacTHeM aJIOMHUHUS H  €ro
COeqUHEHUN

51.

14.03.
17.03.

Keie3o u ero
COCANHCHUS

Oco0eHHOCTH CTPOEHUS aTOMa
)kenesa. JKenezo B mpupo/e.
Baxwueiimme pyzas sxene3a. OKCHIbI
u ruapokcuabl xxeneza(ll) u (IIT).
Conu xenesa(Il) u (I1I).
O6HapyxeHne HOHOB KaTHOHOB
JKenes3a B pacTBOpe. 3HaUeHHe
COEOUHEHNH XKeie3a.
JlaGopaTopHbIe ONbITHI.

41. Ilony4yeHue ruipOKCUA0B
xenesa(ll) u (111). 42.KauecTBeHHBIC
peakiuu Ha KaTHOHBI JKene3a

Xapakmepuzosambw MOJIOKEHUE
)kene3a B llepumoamueckoi cucreme
XUMUYeCKuX ojementoB J[. W
MenneneeBa, 0COOEHHOCTH CTPOEHUS
aToma.

Onucwvieamo buzndecKue n
XHUMHYCCKHE CBOMCTBA  JKeJe3a,
TTOTBEPIK 1ast ux
COOTBETCTBYIOIIMMHU  YPaBHEHUSMHU
peaKkIum.

Obvschamb HaJIM4ne JIBYX

TCHCTUYCCKUX PSJIOB  COCAMHCHHI
xenesa Fe?* u Fe®* .

Yemanasnusamo 3aBHCUMOCTD
00JacTell MPUMEHEHUS JKeJie3a U ero
CIIJIABOB OT CBOMCTB.

Ilposooumo pacyEThl 1o
XUMHAYECKUM bopmynam u
YPaBHEHHSIM PEAKIIHA, TPOTEKAFOIINX
C yyacTHeM JKejle3a U  €ro
COCIUHEHHUH.

Habniooams m onucvieams peaxuuu
MEXIYy BELIECTBAMU C IOMOIIBIO
pPYyCCKOro (POJIHOTO) sI3bIKa U SI3BIKA
XUMUH
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52. | 21.08. [Ipaktuyeckas padora Ne | Pernienne sKCriepuMeHTaNIbHBIX 33a4 | DKCIIEPUMEHTAIBLHO uccneoosamy

7 Ha pacro3HaBaHME M TOJYYEHHUE | CBOICTBA METaJUIOB u ux

«Pemenne METAJJIOB U UX COCTMHEHUI COCIMHECHUH, pemars

HKCTIEPUMEHTAIBHBIX OKCTIEPUMEHTANIBHBIEC 3a7[a4Ml 110 TEMe

3a7a4 110 Teme «Mertab».

«Mertanb» Pabomamy c 71a60paTOPHBIM
000py/I0BaHUEM U HarpeBaTEIbLHBIMU
npubopaMu B COOTBETCTBHHM  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.
Habniooams cBOWCTBa METAIJIOB U
ux COCOUHCHUH Hu SIBIICHHH,
MIPOUCXOISIINX C HUMH.

Onucvieamo XUMHYECKUN
OKCTIEPUMEHT C MOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams BBIBOJIBI o
pe3yapTaTamMm MIPOBEJIEHHOTO
AKCIEPUMEHTA
Onpeodensmy (Ucxonsd W3 ydeOHOU
3a/1a4m) HEO0OXOIUMOCTD
UCIIOJIb30BaHUSl  HAOMIOJNCHUS WU
HKCIEPUMEHTA
53. | 24.03. Koppo3sus meramios u Koppo3sust xumudeckas u ObvscHamb, 9TO TAKOE KOPPO3HSL.
CHOCOOBI 3alIUTHI OT HEE | ANEKTPOXUMHUYECKas. 3aluTa Pasnuuamo XUMHYECKYIO u
METAJIJIOB OT KOPPO3HH. AIIEKTPOXUMHUYECKYIO KOPPO3HH.
JleMmoHcTpanum. Hnnrocmpuposams MOHSITHS
Komnexkuus «Xumudeckue «KOPPO3HS», «XUMHUYECKast
UCTOYHUKHU TOKa». Pe3ynpTaTsl KOPpO3Us», «OIEKTPOXUMHYECKAs
JUITUTEIHHOTO SKCIIEPUMEHTA IO KOPPO3Us» MPUMEPAMHU.
U3YUYEHHUIO KOPPO3UH CTAIBHBIX Xapakmepuzoeams cioCOOBI 3aIUTHI
U3JIeNNI B 3aBUCUMOCTH OT YCJIOBHI | METaJUIOB OT KOPPO3UHU
POIIECCOB
54- | 04.04. Mertaiisl B IpUpOJE. Mertasl B mpupojie: B cBOO0AHOM | Knaccugpuyuposamo bopmbI
55. | 07.04. [loHsTHE O METAJUTYPrUM | BUAE U B BUJE COCAMHEHUN. IIPUPOIHBIX COETMHEHUIN METAIUIOB.
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[Tonarue o metamutypruu. YépHas u
L[BETHAsl METAJUTYPTrUsl.
[Inpomeramnyprus,
TUAPOMETAJLTYpIHs,
3JIEKTpOMETALTYprusi. JloMeHHbIN
npoiecc. [lepepaboTtka uyryHa B
CTallb.

DIIEKTPOJIN3 PaCIUIaBOB.
HdemoncTpauuu. BoccranoBienue
menn u3 okcuaa meau(ll)
BOZI0poJIoM. Buneopparments! u
cnaiinsl «IIpon3BoACTBO UyryHa u
ctanu». BuneodparmenTs! u crnaiiapi
«M3nenus U3 4yryHa u cTajam».
BuneodparmeHTsI u criai b1
«ITpon3BOACTBO ATFOMUHUSD)

Xapaxkmepuzoeams 001mUE CHOCOOBI
MIOJIyYEHUSI METAJJIOB: IUPO-, TUAPO-
U DJIEKTPOMETAJULYPIHH.

Koukpemuszuposams 3T ciocoObl
[IpUMepaMu U YPaBHEHUSIMH peaKLUi

C  COCTaBJICHHEM  JJICKTPOHHOTO
OanaHca.
Onucviéams JTOMEHHBIM TIpoIlecC U
AIIEKTPOJIUTUICCKOE TOJTy4eHUE
METAJIJIOB.

Paznuuams  4€pHblE W LIBETHBIE
METaJUTbl, YyTYHBI ¥ CTaJIHA

56. | 11.04. O06o0menne 3HaHUH IO Ypoxk-yrpakHeHHE ¢ UCTIOJIb30BaHue | [Iposooums OLEHKY COOCTBEHHBIX
Teme «MeTaribh» CaMOCTOSITENIBHOM pabOTHI 110 JOCTHXKEHUI B YCBOCHUH TEMBI.
BBITIOJTHEHHUIO TIPOBEPOYHBIX TECTOB, | Koppekmuposéamb CBOM 3HaHUS B
3aIaHUM U yIIPaKHEHUM. COOTBETCTBMU  C  IUIAHUPYEMBIM
pe3yapTaToOM
Ilonyuamo XUMUYECKYIO
uH(popMauu u3 Pa3IMYHBIX
HCTOYHUKOB.
Ilpeocmasnsams  wHpOpMALIUIO IO
TemMe «MeTaiel» B BUAE TaOIUI,
CXEM, OIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHenuem cpeacts UKT.
57. | 14.04. Kontponsnas paGotr Ne 3
1o TeMe «MeTaby
XuMHuS M OKpPYKAOLIasA cpeaa
(2 4.)
58. | 18.04. XuMmnyeckas Crpoenne 3emun: sApo, MaHTHs, | Mumezpupoeams CBEACHUS 10

OopraHu3alys MJIaHCThbI

3CMHas Kopa, nux XUMHUYECKUMN

¢du3nueckoit reorpaduu B 3HaAHUS O
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3emMuid

COCTaB. Jlutrocdepa u ed
XUMHYECKUA cocTaB. MuHepaibl.
Pynpr. Ocanounsle IIOPOJIBI.
[Tosie3nbie HCKOTIa€MBbIE.
XUMHYECKUN COCTaB TuUApochepsl.
XUMHUYECKUH cocTaB aTMOC(hEpHI.

Jdemoncrpanun. BuneodparmeHTs
u cnaiinpl «Ctpoenue 3emun u €€
XUMUYEeCKUN cocTaBy». Komneknus
MHUHEPAJIOB U  TOPHBIX  IIOPOJI.
Konnexuus «Pynpl MeTamiony.

JlabopaTropHbie ONBITHI. 43.
N3yuenue rpanura.

XUMHYECKOM OpraHru3alyu 1IJIaHCThI.

Xapaxmepuzosamo XUMUYECKUN
COCTAaB TIEOJIOTMYECKUX 000JI0YEK
3emMitn.

Paznuuams MuHEpansl U TOPHbIE
IIOPO/bI, B TOM YHCJE U PYIbI

59.

21.04.

OxpaHa oKpyKaromeun
Cpeabl OT XUMUYECKOTO
3arpsi3HEeHUs

Hctounnku XUMHUYECCKOT'O
3arps3HEHUS] OKPYKAIOIIeH Cpepl.
['moGansHBIC 9KOJIOTUYECKUE
poOIeMbI YeJI0BEYeCTBA:
MapHUKOBBIA d3(PQEeKT, KUCITOTHBIC
TIOXK]IH, 030HOBBIE TBIPBL.

MexnyHapoaHO€ COTPYJHUYECTBO B
obmacT  OXpaHbl  OKpYyKarolen
Cpelbl OT XUMUYECKOTO 3arpsS3HEHUS.
«3enéHas XuMus».

JemoncTpanuu. BuneodparmeHTs
u crnaiapl «I nobanbHbie
9KOJIOTHYECKHE MTPOOIEMbI
YeJI0BEYECTBAY

Xapaxmepuzoeams NICTOUYHUKU
XHUMHYECKOTO 3arpsi3HeHus
OKpY>KaloIle Cpeibl.

Onucviéams T100aTHHBIC
IKOJIOTUYECKHE TPOOIIEMBI
YeJI0BEUYECTBA, CBSI3aHHBIC C
XUMHUYECKUM 3arpsS3HCHUEM.

IIpeonazames myTH MUHUMU3ALIUN
BO3JICHICTBUSI XUMUYECKOTO
3arpsi3HEHUs Ha OKPYXKAIOIIYIO

cpeny.

Tlpusooumo IpUMEPbI
MEXTyHAPOJHOTO COTPYJAHUYECTBA B
o0nmacT  OXpaHbl  OKpYKaromen
CpeIbl OT XUMUYECKOTO 3arpsi3HEHUS

O000menne 3HAHMIT O XUMHH 324
Kypc¢ OCHOBHOM IIKOJIbI.
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IHoaroroska K
rocyJ1apcTBeHHOMY
(0I'3) (8u)

OCHOBHOMY
IK3aMeHYy

60.

25.04.

BemiectBa

Crpoenue atomMa B COOTBETCTBHH C
MOJIOKEHUEM XHUMHYECKOTO
JJIEMEHTA B [Iepnoanueckon
cUcCTeMeE.

Ctpoenue BemiecTBa: XUMHYECKas
CBSI3b M KPUCTATUYCCKHE PEIIETKH.
3aBUCHUMOCTD CBOMCTB
00pa30BaHHBIX JICMEHTAMH ITPOCTHIX
BEIIECTB (METAJIOB, HEMETAJUIOB,
0JIarOPOJTHBIX TA30B) OT IMOJIOKEHUS
JJIEMEHTOB B [Tepnoanueckoi
cucTeMe.

Tunomnorus HEOPraHHUYECKUX
BEUIECTB, JENEHUE WX Ha KJIAcChl U
rpynnsl. [IpencraBurenu

Illpeocmasnams  wHpOpMaLIMIO  TI0O
teMe «llepmognueckuii 3aKoH U
Ilepnognueckas cucrema I, W
MenneneeBa B CBETE  TEOPHH
CTpOEHHUsl aToMa» B BHJE TaOIHIL,
CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMmeHenrem cpencts UKT.
Bvinonnams TecTOBBIE 3aJaHUSA IO
TEME.

Ilpeocmasnams wHpOpMaLUIO  TO
TemMe «Buapl XMMUYECKHX CBSI3el U
TUIBl  KPUCTAJUIMYECKUX PEIIETOK.
B3aumocBs3bp CcTpoeHHs U CBOMWCTB
BEUIECTB» B BUJE TaOMUI, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenuem cpeacts UKT

61.

28.05.

XUMUYECKUE PEAKIINU

[Ipu3HaKky U yCcI0BUS MPOTEKAHUS
XUMHUYECKUX peakiui. Tumnoaorus
XUMHUYECKUX PEAKIUH 10 Pa3TMIHBIM
OCHOBaHMAM. Peakiiuy HOHHOTO
oboMeHna. OKHCIIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

Ilpeocmasnams  wHpOpMaALIUIO  TI0
Teme «Krnaccudukanuss XUMUYECKHX
peakiuil Mo pa3uyHbIM MPU3HAKAM.
CKOpOCTh XMUMHUYECKHX pPEaKIUi» B
BUJAE TaOMUI, CXeM, OIOPHOro
KOHCIIEKTa, B TOM  4YHClIE C
npumeHenuem cpeactB UKT.
Buvinonnsamo TecToBbIC 3aJaHUS TI0
TeMe.

Xapaxmepuzoeams OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIINH,
OKHCIIUTEb U BOCCTAHOBUTEIIb.
Omauyams 3TOT THUIl PEAKIUN OT
peaxiuii oOMeHa.

3anucvliéamv ypaBHEHUS
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OKUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii C MOMOIIBIO ATEKTPOHHOTO
OayaHca

62.

02.05.

[ToBTOpEHUE N
000011IeHHE TI0 TEME.
IToaroroBka K
KOHTPOJILHOH paboTe

TectupoBanue, pelIeHUE 3adad U
BBIIIOJIHEHHUE YIIPAKHEHUM 110 TEME

Xapakmepuzoeambo oobuue,
0COOCHHBIE W  WHJUBUIyaJIbHbBIC
CBOMCTBA KHCIIOT, OCHOBAHHI, COJICH
B CBETE TEOPUU DIIEKTPOJTUTHUYECCKOM
JTIUCCOIUAIINH.

Apeymenmupoeams BO3MOKHOCTD
MPOTEKAHUS XUMUYECKUX PEaKINil B
pacTBOpax AMEKTPOJIUTAX UCXOIS U3
YCIIOBUI.

Knaccugpuyuposams
HEOPraHUYECKHEe BEIIECTBA IO
COCTaBy U CBOMCTBaM.

IIpuooums npumMepsl
MIPEACTABUTENEH KOHKPETHBIX
KJIACCOB U I'PYII HEOPraHUYECKUX
BEILIECTB

63.

05.05.

KonTposbHas
pabota No4
«AtoroBass mo
KypCy OCHOBHOM
LIKOJIBD»)

Buinonnsims TECTHI M yIIPAKHEHHS,
pewams 3aa49u 10 TeMe.
1Ipo6odums o11eHKy COOCTBEHHBIX
JOCTH)KCHUI B YCBOCHUH TEMBI.
Koppexmuposamp cBOM 3HaHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pe3yJIbTaTOM

64.

12.05.

Ananus
KOHTPOJIBHOU
paboTHI.

65.-
66.

16.05.
19.05

O06o006111IEHNE U
CUCTEMATHU3ALIUS
MaTepuaa

Beinonnenue yrpaxxHeHui 1o teme

1Ipo6ooums O1IEHKY COOCTBEHHBIX
JOCTH)KEHUH B YCBOGHUH TEMBI.
Koppexmuposamb cBOU 3HaHUS B
COOTBETCTBUU C ITAHUPYEMBIM
pe3ynbTaToOM
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| 67.

| 23.05 | Htorosslii ypox |
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