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1. IMosicHuTeabLHAs 3aMMHCKA.

Pabouas mporpamma cocraBieHa Ha OcHOBe DenepalbHOrO TOCYIApCTBEHHOTO 00pa30BaTENBHOTO
crangapTa, [IpuMepHOil mporpaMmMbl OCHOBHOTO OOIIEro oOpa3oBaHMs MO XHUMHH, [IporpaMMbl OCHOBHOTO
oOmrero o6pazoBanus nmo xumun Uit 8,9 ximacca «Xumus» aBropa O.C.I'abpuensina (COOpHUK mporpamMm
Ui 00I1eo0pa3oBareNibHbIX yupexaenuid. Xumus 8-9 kmace. Mza. M. Jlpoda, 2014r.), ocHOBHOM
00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus MOY "I'nmuazus Ne 8".

YueOupiM TUTaHOM ruUMHa3uu B 2018-2019 yyebnom romy Ha u3ydeHme xumuu B 8,9 Kiaccax
BBIJIEIIsIETCS 0 2 yaca B Heaento (70 yacoB B Tox).

N3yuenne «XumMuu» 10 JaHHOW MpOrpaMMe CHOCOOCTBYET (OPMHUPOBAHHIO Yy OOydYarOmIUXCS
JUYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX Pe3ylIbTaTOB OOyYEHHS, COOTBETCTBYIONIUX TPEeOOBAHUSIM
dI'OC 00O0.

I'mvmHa3ust  SBJSIETCS ~ WHHOBAIMOHHBIM  00pa30BaTEBHBIM  YUPEKICHHEM  JHTEIbCCKOTO
MYHUIIUNIAIBHOTO palilOHa W pealn3yeT OCHOBHBIE 001Ie0o0pa3oBaTebHbIe MPOTPAMMBI, HAYAIBHOTO,
OCHOBHOTO 0O0IlEro u cpeaHero oOmero oOpa3oBaHMs, KOTOpble O00ECHEYMBAIOT JIOMOJHUTEIbHYIO
(yrnyOneHHy0) MOATOTOBKY [0 WHOCTPAHHOMY sI3bIKy (aHriuiickuii). CorjlacHO mporpaMMe pa3BUTHS
TIMHA3MM B KayeCTBE BBICHIMX IIEHHOCTEH ompeaeieHbl: peOeHOK W 3HaHus. lleah TUMHa3HuecKoro
00pa3oBaHusl — BOCIHUTAHUE JIMYHOCTU PEOCHKA, BIAJCIONIEH KadeCTBEHHBIM O0pa30BaHUEM, CIIOCOOHOM
OBITh YCHEIIHO PEaTU30BaHHON B COBPEMEHHOM OOIIECTBE.

Y4eOHO-BOCITUTATEIBHBIN MPOIleCC THMHA3UN CTPOUTCS TaK, YTOOBI OH OOECTIeYrBall KAYeCTBEHHOE
o0Opa3oBaHue, TICHXOJOTHYECKH KOM(MOPTHBIE YCIOBHS OOYy4eHHS Ui BCeX OOYYaroIIUXCsl, BO3MOYKHOCTD
OCBOCHHS  INKOJHHUKAMH  COBPEMEHHBIX  WH(POPMAIMOHHBIX,  KOMMYHUKATUBHBIX,  IPOCKTHO-
HCCIICIOBATEIbCKUX TEXHOJOTHH, C Ieidbl0 (OPMHUPOBAHUS WHIUBUAYAITBHOW TPACKTOPUU Pa3BHTHS
oOydJarommerocs, Ha OCHOBE €ro TOTPEOHOCTEH ¥  BO3MOXHOCTEHW, pa3BUTHE HWHUIIMATUBBI,
CaMOCTOSITEIBHOCTH, TBOPYECTBA OOYYAIOMIMXCS B YPOUYHBIX M BO BHEYPOUYHBIX BHAAX JEATEIHHOCTH.
CucreMa TaHHBIX IEHHOCTEHN CIYKUT OCHOBOU MOBCEIHEBHOM JIEATEIIBHOCTH TMMHA3UH.

Copep:xaHue MporpaMMbl HAlpaBiIeHO HAa OCBOCHUE y4alllUMHUCSA 3HAHWUN, YMEHUN M HaBBIKOB Ha
0a30BOM YpOBHE, 4YTO COOTBETCTBYET OCHOBHOI 0Opa3oBaTeNbHOW MporpamMme OCHOBHOEro OOLIero
00pa3oBaHUsI THMHA3UH.

OcHoBHOe 001Iee 00pa3oBaHUEe - BTOPOW ypoBeHb 00miero oopazoaHus. OJHOW W3 BaKHEHIIHMX
3ala4 3TOro JTama SBJSETCS MOATOTOBKA OOy4arolmuXcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY
KU3HEHHOTo W mnpodeccruoHanbHOoro myTH. OOyuaromuecs: AOHKHBI HAYYUThCS CaMOCTOSITENIbHO CTaBUTh
LEeIH U ONPEAeNATh MyTH UX AOCTUKEHHS, UCIIOJIb30BaTh MIPUOOPETEHHBIN B IIKOJIE OIBIT JCSITEIbHOCTH B
peasibHOM JKHU3HH, 32 paMKaMu y4eOHOTO Ipoliecca.

Sagauu:
1.CpopmupoBaTh 3HaHHE OCHOBHBIX MOHATUH U 3aKOHOB XUMHH;
2. BocnutbIBaTh 00I11€YEIOBEYECKYIO KYIbTYPY;
Yuuth HaOIO1aTh, IPUMEHSTh OJTYyYCHHbIE 3HAHUS Ha IPAKTHKE
['maBHBIE 11I€TTH OCHOBHOTO 00IIIEro 00pa30BaHUs 10 XUMUU COCTOST B!
1. dopMHUpPOBAHUU LIETIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOIO Ha MPHOOPETEHHBIX 3HAHUSAX,
YMEHHUSIX U CI0co0ax NesiTeNIbHOCTH;
2. IpHOOpPETEHNH OIBITa PA3HOOOPA3HON AeATEeIHbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS;
3. MOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa WHAMBHAYAIBHON 00pa30BaTEIbHOM WITH
npodeccruoHaIbHOM TPAeKTOPHUH.

Bonpiio#t Bkmaa B JOCTH)KEHUE TIaBHBIX 11€e OCHOBHOTO 00111ero oOpa3oBaHus BHOCUT U3yUeHUE
XUMHH, KOTOPOE MPU3BAHO OOECTICUNTH:

- hopMUPOBAHKE CUCTEMBI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTeCTBEHHO-HAYYHON KapTHHBI MHPA;
pa3BUTHE JMYHOCTH OOYUYAIOUIUXCS, WX WHTEJUIEKTyallbHOE W HPABCTBEHHOE COBEPIIEHCTBOBAHUE,
(hopMHUpOBaHKE Y HUX TYMAaHUCTUUYECKUX OTHOIICHUHN M KOJOTHYECKH 1IeTIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYJOBOH JIeATEITHLHOCTH;
BBIPa0OTKY TOHMMaHHUsl OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHH XUMHH, a Takke (QOpMHpOBaHUE
OTHOIICHUS K XUMHUH KaK K BOBMOKHOU 001acTu OyAyIIel MpaKTUIeCKON NesITebHOCTH,
- hopMupOBaHKE YMEHU O€30TaCHOTO OOpAIEHUs C BEIECTBAMU, UCIIOIb3YEMbIMU B TIOBCETHEBHOM JKU3HH.
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HensiMmu n3yyeHns XMMHHU B OCHOBHOH IIKO0JIe SIBJISIIOTCS:

1. ¢dopmupoBaHue y 00y4arOmUXcs yMEHUS BUIETh U TOHUMATh HEHHOCTh 00pa30BaHuUs, 3HAYUMOCTb
XMMUYECKOTO 3HAaHUS I KaXIOrOo 4YelOBEKa HE3aBHUCHMMO OT €ro mnpodeccuoHaIbHON
NEATeNbHOCTH;, YMEHHS pa3inyaTh (HaKThl M OLIEHKH, CPAaBHUBATH OLIGHOYHBIE BBIBOJIbI, BUAETh HX
CBSA3b C KPUTEPUSMHU OLIEHOK U CBfA3b KPUTEPUEB C OIPEAEICHHOW CHCTEMOH LIEHHOCTEH,
(bopMynHupoBaTh M 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

2. ¢dopmupoBaHue y 00y4arOmUXCsl IETOCTHOTO TPEACTABICHUS O MHUPE M POJIM XUMHUH B CO3JaHHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa; YMEHUS OOBICHATH OOBEKTHI U IPOLIECCHI
OKpYXKaIOIEeH JEUCTBUTEIBHOCTH — INPUPOJHOM, COLMAIBHON, KyJIbTYPHOM, TEXHUYECKOW CpE.Bl,
UCIO0JIB3YS ISl 3TOI0 XMMHUYECKUE 3HAHUS;

3. mpuobpereHne 00yJarOMUMUCS OMBITA PA3HOOOPA3HOW JESATEIBHOCTH, O3HAHUS U CAMOTIO3HAHUS,
KIIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), HMMEIOUIMX YHHUBEpPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BHUJOB JESATEIBHOCTH: PEUICHHUs] MpoOjeM, NMPUHATUS pelIeHui, MOWCKa, aHauu3a u
00paboTku HH(OpMAalMK, KOMMYHUKATUBHBIX HaBBIKOB, HaBBIKOB H3MEPEHUH, COTPYAHHYECTBA,
0e30macHOTO OOpaIeHus ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU.

Pabouas mporpamma noctpoeHa Ha OCHOBE KOHIIEHTPHUUYECKOI0 Mojxoda. B mporpamMMe yuutbiBaeTcs
peanzanusi MEXIpeIMETHBIX CBsizel ¢ KypcoMm xumuM (8 kiacc), ¢pusuku (8 knacc) u Ouosoruu (6,7,8
KJIaCChl), T/I€ JTaeTCsl 3HAKOMCTBO C CTPOCHHEM aToMa, XUMHYECKON OpraHu3aluei KJIeTKH U MpollecCaMu
oOMeHa BeIeCTB.

[Ipu pa3paboTke maHHOW pabouell MpPOrpaMMbl MPETYCMOTPEHBI 3aJaHUs ISl CaMOCTOSITEIIbHON
noAroToBku OTIHYUTENbHBIE 0COOEHHOCTH padoyueli mporpaMMbl U aBTOPCKOM

OcHoBHOE cojepskanne aBTopckoil mporpammbl O.C.I"abpuensHa MOJHOCTHIO HAIUIO OTPaKCHHUE B
JTaHHOM paboyeil mporpaMme.

B pabouyto nmporpamMmmy mo XMMHHM BHECEHBI U3MEHEHHUs IO CPaBHEHHIO C aBTOPCKOM: M3 pe3epBa
nobasieno 1 wac Ha «Metaymel» u goGaBineH lvac Ha Ilpaktukym 1 «CBoicTBa METaNIOB W HX
coemuHeHU». OCHOBHOE OTIWYWE JaHHOW paboyeil mporpamMmbl OT aBTOPCKOW COCTOWT B TOM, 4YTO B
aBTOPCKOM MporpamMme IMpakTH4YeCKHe padOThl CTPYNIUPOBAHBI B OJOKH - XHMUYECKUE TPAKTUKYMBI,
KOTOpbIE MPOBOJATCS IOCJIe HM3Yy4EHUS HECKOJIBKHUX pa3lesioB, a B pabodeil mporpamMme 3TU IKe
MpakTH4eckue paboThl AAIOTCS MOCIE W3YYEHHUS KOHKPETHOM TeMbl. DTO TMO3BOJSET Jydllle 3aKpernuTh
TEOPETUYECKUI MaTepHrall Ha IPAKTUKE U IPOBEPUTH IPAKTUUYECKUE YMEHUS U HaBBIKM HEMOCPEACTBEHHO 110
naHHOW Teme. YToObl MPOBECTH MPaKTUYECKYIH0 paboOTy MO KOrAa-TO H3Y4eHHOH Teme, TpeOyercs
JIOTIOTHUTENBHOE BpeMsl Ui MOBTOPEHHSI TEOPETUYECKUX OCHOB, YTO HMCKIIOYAaeTcs B JaHHOW paboueit
IporpamMMe.

Pasien KOJ‘II/I‘IGC}“BO 4acoB B KoanevCTBo 4acoB B
aBTOPCKOM IporpaMMe | paboueil mporpamme

1. Bsenenume. OOmas XapakTepUCTUKA XUMHUYECKHUX
JIEMEHTOB W XUMHUYECKHX peakuuil. llepnomuueckuit 10 10
3akoH  u  Ilepuoguueckas  cucreMa  XMMHUYECKHX
anemenToB [.M.MenneneeBa
2.Merasl 14 14 +1 +2+1
3.Ilpaktukym 1 «CBoiCTBa METAJUIOB U UX COETUHEHHID 2 -
4.Hemerasuibl 25 25+3
5. Ilpaktukym 2 «CBOHCTBa HEMETAUIOB U HX 3 i
COEIMHEHUI
6.0600111eH1e 3HaHUM 110 XMMUHU 32 Kypc OCHOBHOM 10 10
mkoJibl. [Togroroska k I'MA.
Peseps 6 4
Wroro: 70 70

XI/IMI/Iﬂ, KaKk OoJHa M3 OCHOBOIIOJIararommx oOnacreit CCTCCTBO3HAHMA, SBJIISACTCA HEOThEMIIEMOM
YaCTbIO O6pa30BaHI/I}I IIKOJBHHUKOB. Ka;mmﬁ YCJIOBCK KUBCT B MHUPEC BCHICCTB, IOOTOMY OH JOJUKCH UMCTbH

2




OCHOBBI ()yHJIAMEHTAJIBHBIX 3HAHWNA 10 XMUMHH (XMMHUYECKas CHMBOJIMKA, XUMHUYECKHE MOHSATHUS, (aKThI,
OCHOBHBIE 3aKOHBI U TEOPHH ), TIO3BOJISIONINE BRIPAOOTATh MPEACTABICHUS O COCTABE BEIIECTB, HX CTPOCHUH,
MPEBPALEHUSAX, MPAKTUYCCKOM HCIOJIh30BAaHUHM, a TaKke 00 OMacHOCTH, KOTOPYHO OHHU MOTYT
MPEICTaBIATh. M3ydas XuMHUI0, ydaniuecs y3HarT O MAaTePHAIbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO
MuUpa, 00yCIOBICHHOCTH CBOICTB BEIIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTH U MPEJICKA3yEeMOCTH
XUMHYECKUX sIBIIeHUH. M3ydeHWe CBOWCTB BEHIECTB M WX MPEBPAIICHUN CIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIIICHUS, a IpaKTHIeckas paboTa ¢ BemiecTBaMu (J1abOpaTOPHBIC OIBITH) — TPYAOIIOOHIO,
aKKypaTHOCTH U coOpaHHOocTH. Ha mpumepe XWMUM ydamiuecs MOJIyYaroT TMPEACTABICHUS O METOIax
MO3HAHUS, XapPAKTEPHBIX JIJISI €CTECTBEHHBIX HAYK (IKCIIEPUMEHTATLHOM B TEOPETUICCKOM).

[Ipu pa3paboTke naHHON pabodeld MpOrpaMMbl MPEAYCMOTPEHBI 3aJaHMs U CaMOCTOSATEIbHOU
MOATOTOBKH OOydJaromuxcs 8, 9 KiiaccoB (anee - JoMalrHee 3aJaHue).

Conepxanue, 00beM, popMa 1 IEPUOJTUUYHOCTD IOMAILIHUX 3a/laHUH OIpe/IEIseTCs] B TOM YHCIIE:

- IUIAaHUPYEMBIMU DPE3yJIbTaTaMHd OCBOCHHUS M3y4aeMOTO Marepuaia (TeMbl, pa3jiena W Ip.) U €ro
CHeLUPHUKOIL;

- YPOBHEM MOTHBAIIMU U TTOATOTOBKM 00yJaronuxcs (0apeHHbie, ci1aboycreBaromnue);

- YPOBHEM CJI0KHOCTHU JOMAIIIHETO 3a/1aHusl (pernpoayKTUBHBINA, KOHCTPYKTUBHBIN, TBOPUECKHUIA).

B niensix HemomyIieHus neperpy3ku  Mpu IUIAHUPOBAHUHN JOMAITHETO 3aJaHHsl YIUTHIBAIOTCS

- paHT TpyaHOCTH yueOHOoTO Tipenmeta -10( 8 kirace), 12 (9 kiacc);

- CyMMapHasi JHeBHas Harpy3ka oOy4arouuxcsi (MI0THOCTh U 3P (EKTUBHOCTh YPOKa; KOJIUYECTBO
YPOKOB; ITPOBE/IEHUE KOHTPOJIbHBIX pad0T, MOHUTOPUHTOB);

- JICHb He/lenu (Havasio/KOHeIl HeJIeNH ),

- IJTAHOBBIC TIEPEPBIBBI ISl OTIbIXA (TIPEANIpa3AHUYHbIC, TPAa3IHUYHBIC, BBIXOJHBIE THU, KAHUKYIIBI U

np.);

- 0COOCHHOCTH MCUXO(PU3UIECKOTO PA3BUTHS 00YJIAIONIUXCS M COCTOSTHUE UX 3/I0POBBSI.

[Ipu peanuzanuu BHIMOJHEHUS JOMAITHETO 3aJJaHUs] B THMHA3UM yuuThiBatoTca HOpMbl CanlIuH:

- 00beM JOMAITHUX 33JlaHui TI0 TIpeaMeTy «XUMUsS» He JOJDKeH IpeBbimath B 8, 9 kimaccax — 40
MUHYT.



2. Y4eOHO-TeMATHYECKHI IJIAH.
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1. | Beexenue. OOmas xapakTeprucTUKa 10 1 0/0 10 0
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Kypc OCHOBHOM 1IKOJIbL. [logroroBka 12
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3. Coaepsxanue TeM y4eOHOI0 NpeAMeTa.

8 kiacce
(70 yacoB, 2 yaca B HeJ/1eJI10)

Tema 1. BBenenne B xumnio (7 4)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUSIX.

[lonsiTHE O XMMHYECKOM 5JeMEHTE M (OpMax €ro CyIIECTBOBAHHUS: CBOOOJHBIX aTOMax, MPOCTBIX H
CJIOXHBIX BEILECTBA

[IpeBpamenus BemecTs. OTIMYME XUMUYECKUX pEaKUUi OT pusnueckux sBICHUM. Poib XUMUM B KU3HU
YEJI0BEKA.

KpaTtkue cBeneHuss U3 HCTOPUM BO3HUKHOBEHHMs MU pa3Butus xumuu. llepumon anxumuu. Ilonsarue o
¢unocopckom kamuHe. Xumusa B XVI B. PasButnme xumuu Ha Pycu. Ponb oTeuecTBEHHBIX YYEHBIX B
CTaHOBJIEHUM XUMUYECKOW Hayku - paboTsl M. B. JlomonocoBa, A. M. byrneposa, I.11. Menneneesa.
XuMHYecKasi CUMBOJIMKA. 3HAKH XUMUYECKUX AJIEMEHTOB M NMPOUCXOXKJIEHHE UX Ha3BaHUN. XUMHYECKUE
dbopmynsl. UHpmexkcsl u kodddunuentsl. OTHOCHTENTBHBIE aTOMHAs W MOJIEKYJsIpHas wmacchl. Pacuer
MaccOBOM JJOJIM XUMUYECKOTO 3JI€MEHTa IO (popMyIie BellecTBa.

[lepuoanueckas cucrema xumuueckux snemeHtoB J[. Y. MenpeneeBa, ee CTpyKTypa: Majible U OOJBIITNE
MIEPHUO/IBL, TPYIIIBI ¥ MOArPYIIbI (r1aBHas ¥ moboyHast). [leproauyeckas cucrema Kak CripaBoO4HOE mocooue
JUIS TIOJTy4€HUS CBEJICHUM 0 XUMUYECKUX AJIEMEHTAaX.

Pacyernbie 3agauun. 1. HaxoxaeHne OTHOCUTENIBHONW MOJIEKYIISIPHOM MAacChl BEIIECTBA 110 €r0 XUMHUYECKON
¢dopmyne. 2. BeruncineHne MaccoBOM IO XUMUYECKOTO 3JIEMEHTA B BEILIECTBE 110 €ro popmysie.
IIpakTHyeckass padora Ne 1

[IpaBuna TexHUKU 0€30TACHOCTH TIPU paboTe B XUMUYECKOM Kabuuere. JlabopaTopHoe 00OpynOBaHHE U
oOparreHue ¢ HuM.

IIpakTuyeckas padora Ne 2

HaGnronenue 3a ropsimeii cBeuoi.

IIpakTuyeckas padora Ne 3

AHanu3 DoYBEI U BOJBI.

Tema 2. AToOMbI XUMHY€CKHX 3JIEMEHTOB (9 u)

ATOMBI Kak (opMma CYIIECTBOBaHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHbBIE CBEACHUS O CTPOCHUH aTOMOB.
JlokazaTenbcTBa CIOXKHOCTU cTpoeHust aToMoB. OmbiThl Pesepdopna. [lnanerapHas Moaens CTpoeHHs
aToma.

CocraB aTOMHBIX SAE€p: NPOTOHBI U HEUTPOHBL. OTHOCUTENBHAs aTOMHasg macca. B3auMoCBsA3b MOHATUN
«IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHAsl Maccay.

N3menenue yncia NpoTOHOB B sApe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX DJIEMEHTOB.

N3menenue yncna HEHTPOHOB B siApe aToMa - 00pa3zoBaHue U30TONOB. COBpeMEHHOE OTpe/IesieHne TOHIATUS
«XUMHYECKHU 371eMeHT». M30Tonbl Kak pa3HOBUIHOCTH AaTOMOB OJJHOTO XUMUYECKOTO 3JIEMEHTA.
OnextpoHbl. CTpoeHHEe 3MEKTPOHHBIX 000JI0YeK aTOMOB XUMHUYECKUX 3reMeHTOB Nel-20 mepuoandeckoit
cuctembl [[. W. MenaeneeBa. I[loHsiTue 0 3aBEepIIEHHOM UM HE3aBEPUICHHOM 3JIEKTPOHHOM CIIO€
(PHEpreTUYecKoM ypoBHE).

Ilepuonnyeckas cucrema xumudeckux ieMeHToB JI. M. MenzeneeBa U cTpoeHHE aTOMOB: (PU3UUECKHIL
CMBICII TIOPSAKOBOIO HOMEpA 3JIEMEHTA, HOMEpa I'PYIIIIbI, HOMEpPA NEPUOA.

W3MeHeHne 4yKcila DJIEKTPOHOB HA BHEUIHEM D3JIEKTPOHHOM YPOBHE aroMa XUMHYECKOTO 3JIEMEHTa -
o0pa3oBaHUE MOJIOKUTENBHBIX M OTpULIATENIbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB U
HeMeTayIoB. [IpuunHbBI U3MEHEHHS METAJUINYECKUX U HEMETAJUIMYECKHUX CBOWCTB B IIEpHOJaxX U Tpymnmnax.
O6pa3oBanue OMHapHBIX coeuHeHUH. [ToHsTHE 00 HOHHOM cBsI3U. CXeMbl 00pa30BaHMsI HOHHON CBSI3H.
B3aumMopelicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEXIy COO0M - 00pa3oBaHue IByXaTOMHBIX
MOJIEKYJI TPOCTHIX BelecTB. KoBaneHTHas HenoisspHas XuMU4ecKasi CBsI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumopelicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXay co0oi - oOpa3oBaHHe OMHApHBIX
COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTPULIATENBHOCTD. II0HATHE O KOBAaJIEHTHOM MOJSPHOM CBS3H.



B3aumoeiicTBue aTOMOB XHMHYECKHUX JIEMEHTOB-METANIOB MEXKy COOO0M - 00pa3oBaHHE METAILTHUECKUX
KkpuctamuioB. [loHsaTre 0 MeTamInuecKkon CBs3U.

JemoncTpauuu. Mojgenu aToMOB XHMHUYECKHX 3JIEMEHTOB. llepuoanueckas cucremMa XHMHUYECKHX
anemeHTOB 1. . Menemneena.

Tema 3. IIpocTsie BemecTBa (6 u)

[TosmoxkeHne MeTaJUIOB M HEMETAUIOB B NEPUOAUYECKOM CHCTEME XHMHUYECKUX diaeMeHToB /. H.
MenneneeBa. BaxxHeilmme npoCcThie BENIECTBA - METAJLIBL: KENE30, ATIOMUHUN, KAJIBIIUNA, MarHui, HaTPUH,
Kanmii. O0mue (pu3ndeckne CBOMCTBA METAILIOB.

Baknefimre nmpocTeie BEMecTBa - HEMETaJIbI, 00pa30BaHHBIC aTOMaMHU KHCIIOPOJIa, BOJIOPOIA, a30Ta, CEePHI,
docdopa, yrnepona. CriocoOOHOCTh ATOMOB XMMHUUYECKUX 3JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX
BEIIECTB - AJUIOTPOTHS. AJLIOTPOIMHBIE MOTUPUKAIUU KUCIOpoaa, (Gocdopa u onoBa. Mertauindeckue u
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD JCJICHUS MTPOCTHIX BEIIECTB HA METAJUIbI
Y HEMETAaJUIBL.

[ToctosinHas ABoranpo. KonuuectBo BeniectBa. Monb. MosnsipHast Macca. MosisipHbiii 00beM ra3000pa3HbIX
BemiecTB. KpaTHble €IWHUIIBI KOJWYECTBA BEIIECTBA — MUJUIMMOJb U KWJIOMOJb, MWUIUMOJIIpHAs U
KHJIOMOJISIPHAsI MacChl BEIIECTBA, MIJIJTUMOJISIPHBIN ¥ KUJIOMOJISIPHBIM 00beMbI Ta3000pa3HBIX BEIIECTB.
PacueTsl ¢ ucCronb30BaHUEM TOHSITHH «KOJMYECTBO BEIIECTBA», «MOJIAPHAS MAacca», «MOJISPHBIM 00BbeM
ra30B»,«IOCTOSTHHAs ABOTAPOY.

Pacuernbie 3agauu. 1. Beruucienue MoasipHON Macchl BEMIECTB MO XUMHUUECKUM (popmynam. 2. PacueTs! ¢
WCTIOJIb30BAHUEM TIOHSITHH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJIIPHBIH OOBEM Ta30B»,
«MOCTOSTHHAsI ABOTaZpo».

JemoncTpanuu. HekoTopbie MeTauibl 1 HEMETAJUTBI KOJIMYECTBOM BemecTBa 1 Monb. Mojenbs MOJISIpHOTO
00beMa raz000pa3HbIX BEIIECTB.

Tema 4. Coenunenusi XuMu4eckux 3jiemenToB (14 u)

Crenens okucnenus. OnpesenaeHe CTeNeHN OKUCICHUS 3JIEMEHTOB 110 XMMHUYECKOH (opMylie COeTMHEHHUS.
CocraBnienne GopMmyn OMHAPHBIX COCIWHEHMM, OOMIMK CIOCOO WX Ha3bIBaHUS. BHUHApHBIE COCAMHCHUS:
OKCHJIbI, XJI0pHUabl, cynbduasl u ap. CoctaBienue ux Gopmyi. IlpeacraBurenu okCUA0B: BOJA, YITIEKUCIBIH
ra3 ¥ HeraileHas u3BecTb. [IpeacraBurenu neTydnx BOJOPOAHBIX COEIMHEHNUN: XJIOPOBOIOPOI U aMMHAK.
OcHoBaHMs, WX COCTaB M Ha3BaHUs. PacTBOPUMOCTH OCHOBaHHMH B Boje. Tabiauiia pacTBOPUMOCTH
TUAPOKCHUIOB U cosell B Boae. [IpeacraBureny menoyen: rTuIpOKCUIbl HaTpus, Kanus U Kainbuus. [lonstue
0 Ka4eCTBEHHBbIX peakuusx. Muaukaropel. I3MeHeHne OKpacKu MHIUKATOPOB B IIEJIOYHOM CpeJie.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukamus kuciot. [lpencraButenu KUCIOT: cepHas, COJiiHAs U
a3oTHas. VI3MeHeHne OKpacKyu MHIMKATOPOB B KUCIIOTHOM cpene.

Conu Kak NpOM3BOJHBIE KUCIOT M OCHOBaHMM. WX cocTaB W Ha3BaHusA. PacTBOpUMOCTH cOJield B BOJE.
[IpencraBuTenu coneii: XJopua HaTpUs, kKapOoHat U Gocdart KaabIus.

Amop(dHbIe ¥ KpUCTAIITNYECKIE BEIIeCTBA.

MexMoneKyaspHble B3aUMOACUCTBUSA. TUIIBI KPUCTATUIMUECKUX PELIETOK: HOHHAsA, aTOMHAas, MOJIEKYJISIpHAs
1 METAJUIMYECKasi. 3aBUCUMOCTh CBOMCTB BELIECTB OT TUIOB KPUCTAIIMYECKUX PELIETOK.

BemiectBa MOJEKYJISIPHOIO M HEMOJIEKYJSPHOI'O CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa MJi BELIECTB
MOJIEKYJIIPHOTO CTPOCHHSL.

Uuctele BemiecTBa M cMecu. [Ipumepbl >KUIKUX, TBEPIBIX U Ta3000pa3HbIX cMecedl. CBOICTBA YHCTHIX
BelecTB U cMmeceld. Mx coctaB. MaccoBasi 1 0ObeMHasi O KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHBIE C
WCIIOJIb30BAHUEM MOHATHS JIOJISL.

Pacuernble 3agaun. 1. Pacuer maccoBoii M OOBEMHOI [0JIEl KOMIIOHEHTOB CMECH BEIIECTB. 2.
Briuncnenue MaccoBo# J10JIM BEIIECTBAa B paCTBOPE MO U3BECTHOW MAacce pacTBOPEHHOTO BEIIECTBA U Macce
pactBoputensa. 3. BprumcneHue Macchl pacTBOPSEMOro BEHIECTBA U PACTBOPHUTENS, HEOOXOIUMBIX st
MIPUTOTOBJIEHUS ONPEIEIEHHON MacChl pacCTBOPA C U3BECTHOM MAcCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA.
Jemouncrpanun. O0pa3ibl OKCHAOB, KHCIOT, OCHOBAHUN U cojied. MoJenu KpPHCTAUIMYECKUX PEeIIeTOK
XJIopua HaTpus, anmasa, okcuna yriepoaa (IV). CocoOsl pa3aeneHus: cMeceid, JUCTHILISIHS BOIBL.
JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3aMy BEIIECTB Pa3HbIX KiaccoB. 2. Paznenenue cmeceit.
Tema 5. U3meHnenusi, npoucxoasinue ¢ Bemecrsamu (13u)

[lonatue sBiIeHMN Kak M3MEHEHUH, MPOUCXOMASIIUX C BEUIECTBaMU. SIBJIEHUS, CBS3aHHBIE C U3MEHEHUEM
KPUCTAJTMYECKOTO CTPOSHUS BEIIECTBA NIPU MOCTOSTHHOM €ro cocraBe, gu3udeckue spieHus. Ousnueckue
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SBJICHUS B  XUMHUU: JUCTWUISLMS, KPUCTAJUIM3aLMs, BbIIAPUBAHME M  BO3IOHKA  BELIECTB,
HEHTPUPYTHPOBAHHUE.

SIBnenus, CcBsA3aHHBIE C M3MEHEHUEM COCTaBa BELIECTBA, - XMUMHMYECKHE peakumu. IIpusHaku u ycinosus
NPOTEKaHUsT XUMHUYECKuX peakiuil. [lonarue o0 3K30- M 3HIOTEPMUYECKUX peakUusAx. Peakuuu ropeHus
KAaK YaCTHBIN ClIy4al SK30TEPMHUYECKUX PEAKLUH, IPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHUS MAacChl BEIIECTB. XMMHUYECKHE ypaBHEHHUs. 3HAUCHHE HHIEKCOB M KOA(P(PUIHMEHTOB.
CocraBiieHHe ypaBHEHUN XUMUYECKUX PEAKIIHI.

Pacuetsl o xumuyeckuM ypaBHEHHsIM. PellleHne 3a1a4 Ha HaXO0K/IEHUE KOJIMYECTBA BELIECTBA, MACCHI WIIN
o0beMa MPOYKTa peaKIny M0 KOJUYECTBY BEIIECTBA, Macce WM 00beMy HCXOIHOTO BemiecTBa. PacueTsl ¢
HCIIOJIb30BAHUEM MOHSATHS «J0JIsD», KOTJa UCXOAHOE BEUIECTBO AAHO B BUJE PACTBOpA € 3aJaHHOM MAacCOBOM
JI0JIEW paCTBOPEHHOIO BEIIECTBA WM COACPKUT ONPEICICHHYIO TOJI0 IPUMECEH.

Peaknuu paznoxenus. [IoHATHE O CKOPOCTH XMMHUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSHI.

Peakuun coeaunenus. Karanurtuueckue u HekaranuTuueckue peakuuu. OOpaTuMble M HEOOpaTUMBbIE
peakuuu.

Peakuun 3amemieHus. DIEKTPOXUMHYECKUHM psJ  HANpsOKEHUH METauloB, €ro HCIHOJIb30BaHUE s
IIPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIUN MEXAY METAJUIAMHU U PACTBOPAMH KHUCIOT. Peakiuun
BBITECHEHHSI OJJTHUX METAJIOB U3 PACTBOPOB UX COJIEH APYTHMH METAJUIAMHU.

Peaxuu oomena. Peakiiuu HelTpanu3anud. Y CIOBHS TPOTEKAHUS PEaKIMii 0OMEHa B pacTBOpax /10 KOHIIA.
Tunsl XuMHYECKUX peakuuil (Mo MPU3HAKY «YUCIO U COCTAaB MCXOIHBIX BEIIECTB U MPOIYKTOB PEaKIUN»)
Ha IIpUMEpe CBOMCTB BOABI. Peakimus pasnoxkeHus - DJJIEKTPOJM3 BOAbL. Peakumm coequHeHUs -
B3aMMOJICICTBHE BOABI C OKCHUIAMU METAUIOB W HeMeTawioB. [loHsaTme «ruapokcuasl». Peaknuun
3aMelleHus - B3aUMOACHCTBHE BOJIbI C IIEJIOYHBIMU U IIEIOYHO3EMENbHBIMU MeTaulaMu. Peakiiuu oOMeHa
(Ha mpumepe TUIPoK3a Cylb(uia aTIOMUHUS U KapOuaa KaabIus).

Pacyernbie 3agayu. 1. BerunciieHne N0 XUMHYECKUM YPABHEHUSM MAacCChl WM KOJMYECTBA BEIIECTBA IO
M3BECTHOM MAacce WM KOJUYECTBY BELIECTBA OJHOIO U3 BCTYMAMOIIMX B PEAKIIMIO BEUIECTB WM IIPOTYKTOB
peakuu. 2. Beruncnenue macchbl (KOJTUYECTBA BeUIeCTBa, 00beMa) MpOAyKTa peakluy, eCiIi U3BECTHa Macca
HCXOJHOTO BELIECTBA, COJEPIKAIIEro ONpeeNieHHYI0 A0JI0 npuMeceil. 3. Beruncinenue maccsl (KoJudecTBa
BEIECTBAa, 00bEMa) MPOJIYKTa peakliu, eCIM M3BECTHA Macca pacTBOpa U MAcCOBas JI0JIS PacTBOPEHHOTO
BEILIECTBA.

demoncTpanuu. Ilpumepsl ¢u3myeckux sBICHUM, a) IUIaBiaeHue mnapaduHa; 0) muddy3us ITymHCTHIX
BEIIECTB C TOpsIICH JIaMMOYKkH HakaiuBaHus. [IpuMepbl XMMUYECKUX SBJICHUN: a) TOpeHue Maruus; O)
B3aMMO/ICHCTBUE COJIIHOM KHUCIOTHI C MpPamMOpOM HIIM MEJOM; B) mojiydeHue ruapokcuna meau (I1); r)
pacTBOopeHue MOJYyYEeHHOTO THUIPOKCHIA B KUcCIOTax; 1) B3aumojeictBue okcuna meau (II) c cepnoi
KHCIIOTOM TpH HAarpeBaHHM; €) pa3jioKEHHe MepMaHraHata Kalus; ) B3auMOJEHCTBHE pa30aBJICEHHBIX
KHCJIOT C METaJVIaMH.

JladopaTopHbie onbIThL. 3. CpaBHEHUE CKOPOCTH UCHAPEHUS BOABI U CIIUPTA MO UCUE3HOBEHUIO MX Karlellb
Ha (unbTpoBasnbHON Oymare. 4. OkucieHHe MeIM B IUITAaMEHU CIMPTOBKM WM ropenku. 5. IlomyTHeHue
M3BECTKOBOW BOJIbI OT BBIABIXaEMOTO YIJIEKUCIOTO Tra3a. 6. [lomyyeHnue yriaekucioro raza B3auMoIeCTBUEM
COJIbl M KMCIIOTHL. 7. 3amelieHue Meau B pactBope xiopuaa meau (1I) xenezom.

IIpakTHyeckass padora Ne 4

[Ipu3Hakyu XUMHYECKUX PEaKIUi U UX KIacCUPHUKAIHS.

IIpakTnuyeckas padora Ne S

IIpurorosiieHue pacTBopa caxapa ¢ 3alaHHOM MacCOBOM J0JEH.

Tema 6. Teopusi 3JIEKTPOJIUTHYECKOH [IMCCONMAIMM M CBOMCTBAa KJIACCOB HEOPraHMYeCKUX
coequHenmii(19y)

[Tonsitue 00 HIEKTPOIUTUYECKON OUCCOLMALMUHU. OJIEKTPOJUTHI U HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMALMU DJIEKTPOJIUTOB C PAa3JIMYHBIM TUIIOM XUMUYECKOW CBsi3U. CTENEHb 3JIEKTPOJUTUYECKON
mucconanui. CUIIbHBIE U CIIa0bIe 3JEKTPOIIUTHI.

OCHOBHBIE NTOJIOKEHUSI TEOPUH NIEKTPOJIUTUUECKON ucconranui. MIoHHbIE ypaBHEHHs peakUMi. Y cIoBuUs
MPOTEKaHMsI PEaKIIMK 0OMEeHa MKy JIEKTPOJIMTaMHU 10 KOHIIA B CBETE HOHHBIX MPEJCTABICHUN.
Knaccugukaiys HOHOB U UX CBOHCTBA.

Kucnotsl, ux knaccugukanus. Juccoumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU AIEKTPOIUTHUECKOM
aucconuanuu. MoJIeKylIspHblE W HOHHBIE YpaBHEHMsI peakUui KUCJIOT. B3aumoneicTBue KUCIOT ¢
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MeTaUIaMHU. DJEKTPOXUMUUYECKUM psAJl HANpsHDKEHUM MeTauioB. B3aumopeicTBuE KUCIOT C OKCHUAAMHU
METaJUI0B. B3auMoaecTBUE KUCIIOT ¢ OCHOBAHUSMH - PEAKLU HEUTpanu3auuu. B3anmonencTeue KuciaoT ¢
cosisiMu. Mcrnionbp3oBaHue TabiInLbl pACTBOPUMOCTH JJIXAPAKTEPUCTUKY XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanusi, ux Kiaaccupukanus. Jluccommanusi OCHOBAaHMM W HMX CBOHCTBA B CBETE TEOPUHU
3IEKTPOJIUTUYECKON Iucconranuu. B3auMoaencTBue OCHOBaHUM C KUCJIOTAMU, KUCJIOTHBIMU OKCUAAMU U
cosisiMu. Mcrnosib30BaHne TaOIMIIBI PpACTBOPUMOCTH JUIsl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBAHUU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUN IIPU HAarpEBaHUU.

Comnu, ux wiaccupukanus W JUCCOLMALMS PA3NTMUYHBIX TUMOB cojiei. CBOMCTBa coJied B CBETE
TEOPUU BJIEKTPOJIMTUYECKON aucconuanuy. B3aumoneicTBue cojiell ¢ MeTaulaMH, YCJIOBUS NPOTEKAHUS
9TUX peakiui. B3aumonenicTBue coljield ¢ KUCIOTaMH, OCHOBAaHUSIMU U CoJisiMH. Vcnosib3oBaHue TabIUIIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKH XMMUYECKUX CBOMCTB COJIEH.

O06o06muienne cBeeHuit 00 OKCHIaX, UX KJIACCH(PUKAINN U XUMHYECKIX CBOWCTBAX.

I'enernueckue psabl METAJUIOB W HEMETaUIOB. ['eHeTHueckas CBSI3b MEXAY KiaccaMd HEOPraHM4eCKHX
BEIIECTB

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. OKHUCIUTENb U BOCCTAHOBMUTEIb, OKHCIEHUE U
BOCCTAHOBJICHUE.

Peakuun wnoHHOro oOMeHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBieHUE YypaBHEHMM
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINI METOJOM JIEKTPOHHOTO OajaHca.

CpoiicTBa HPOCTHIX BEIIECTB - METANIOB M HEMETAJJIOB, KHCIOT W COJIel B CBeTe NpEeICTaBIeHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCaX.

JdemoncTpauuu. lcnelTannme BemecTB M KX PacTBOPOB HA  3JIEKTPONPOBOJHOCTh. 3aBUCHUMOCTh
3JEKTPONPOBOTHOCTA YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuHu. B3auMoaeicTBHE IMHKA C CEpOM, COJISTHOU
kucnotol, xinopunom meau (I1). 'openne maruus.

JlabopaTopHble onbIThl. 8. Peakuuu, xapakTepHble Ui pacTBOPOB KHUCIOT (COJSHOM WM cepHOi). 9.
Peakmuu, xapakTepHble A1 pacTBOPOB Iienodeit (ruapokcunoB Hatpus win kamwms). 10. Ilomyuenue u
CBOMCTBAa HEPACTBOPUMOTO OCHOBaHUs, Hanpumep ruapokcuna meau (II). 11. Peakmuu, xapaktepHbie mis
pactBopoB coseit (Harmpumep, A xiaopuna meau (I1)). 12. Peakiuu, xapakTepHbie 111 OCHOBHBIX OKCHJIOB
(mampumep, ans okcuja kampuus). 13. Peakuuu, xapakTepHble Ui KHUCIOTHBIX OKCHAOB (Hampumep, Uis
YTJIEKHUCIIOTO Ta3a).

IIpakTuyeckas padora Ne 6

CBolicTBa JIEKTPOJIUTOB

IIpakTuyeckas padora Ne 7

DKCIepUMEHTaJIbHOE penieHue 3aaad no T3 I»



Coaepikanue TeM y4eOHOI0 Kypca.
9 kJace
(70 yacoB, 2 yaca B HeJleJI10)
BBenenune. OOmas XxapakTepuCTHKa XHMUYECKMX JJIEMEHTOB W XHMHUYECKHX Ppeakuuid.
IMepuoguveckuii 3axon u [lepuoanyeckas cucrema
xumunueckux 3jemenToB JI. U. Menaeneea (10 4)
XapakTepuCTHUKa AJIEMEHTA T10 €ro MoJIOkKEHUIO B [lepuoauyeckoil cucteMe XuMu4deckux 3iemMeHToB [, M.
MenneneeBa. CBoilcTBa OKCHJIOB, KHCIIOT, OCHOBAHHH M COJE€M B CBETE€ TEOPHM 3JIEKTPOJIUTUYECKOU
JTMCCOLMAIMA M OKHCIICHUS-BOCCTAHOBJICHHS. [IOHSITHE O TEPEeXOTHBIX JJIEMEHTaX. AMQPOTCPHOCTD.
I'enetnueckuit psn nepexogHoro snemeHrta. Ilepumoanueckuit 3axkoH u  Ilepmoguueckas cucrema
xuMuueckux sneMeHtoB [l. M. MenaeneeBa. XuMuueckas OpraHu3anysi *UBOW M HEXKHUBON IPUPOJBL.
XUMHUYECKUHN COCTaB SiApa, MAHTUH U 3€MHOM KOPbl. XUMUYECKHUE AIEMEHTHI B KJIETKAX dKUBBIX OPraHU3MOB.
Makpo- u MukpoasieMeHTsl. O00011IeHne CBEICHUI 0 XUMUYECKHUX peakiusax. Kiaccupukanus XuMu4ecKux
peakuuii Mo pa3Iu4yHbIM MPU3HAKAM: «UYUCIO M COCTaB pEarupyrolux M 0O0pa3yIoIIHUXCS BEIIECTBY,
«TerioBoM 3¢ (deKT», «HalpaBlIeHUE», «U3MEHEHHWE CTENeHEH OKHUCICHUS DJJIEMEHTOB, OOpa3yIOIUX
pearupyroime BemecTBay, «(}asza», «MCIOIb30BaHUE KaTamu3atopay. [IoHSATHE O CKOPOCTH XHMHUYECKOU
peakuuu. DakTophl, BIMSIOMIME HA CKOPOCTh XUMHUUYECKMX peakuuwil. Karaimzatopel W Karaiwus.
NHruburopsl. AHTHOKCHIAHTHI.
JdemoHcTpaumnu.
Paznmiansie popmer Tabmunst J. . MenneneeBa. Moaenu aToMoB aeMeHTOB 1—3-To meproioB. Mozens
CTPOCHHMSI 36MHOTO Tirapa (MoNepeyuHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIINU OT TIPUPO/IBI
pearupyromux BelmeCcTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaklMu OT KOHIEHTPALUH PEearupyromnmx
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHMUYECKOM PEAKIHUH OT IUIOMAAN COMPHUKOCHOBEHUS PEarupyrommnx
BEIIECTB (WKMUISIIIUKA CcJ0W»). 3aBUCHMOCTh CKOPOCTHM XHMHUYECKOM peakuuu OT TeMIepaTyphl
pearupyromux BemecTB. ['OMOreHHBbId M TIeTepOreHHbIM KaTaiu3bl. {OEpMEHTATHBHBIM KaTalus.
HNurubuposanue.
JlaGopaTopHble ONBITHI.
1. TlonmyyeHue ruapokcHAa IIMHKA W HCCIECIOBAaHUE €ro CBOWMCTB. 2.MojenupoBaHUE MOCTPOCHUSA
[Tepuonnueckoit cucrembl xumuyeckux snemeHToB . M. MenaeneeBa. 3. 3amMmelnieHue *eae30M MEIU B
pactBope cyibparta meau (II). 4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIMH OT MPUPOAbI Pearupyrommx
BEILIECTB HA IPUMEPE B3aUMOJICUCTBUS KUCIOT C METaJUIAMM.
5. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pEaKIMU OT KOHUEHTpAalMU pEearupyrolluX BEIIECTB Ha MpUMeEpe
B3aMMOJICCTBHS IIMHKA C COJISTHOM KUCIIOTON Pa3IMyHON KOHIIEHTPAIUU.
6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKLMH OT IUIOIIAJN CONPUKOCHOBEHUS PEarpyroluX BELIECTB.
7. MoenupoBaHue «KUISALIEro CJos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKLMH OT TeMIIEpaTypbl
pearupymonux BEIIeCTB Ha mpumepe B3auMmoaencTBus okcuaa menu (II) ¢ pacTBopom cepHOM KHCIOTHI
pas3nuuHOi TeMmriieparypbl. 9. Pa3snokeHue mepokcuaa BOAOpoJa ¢ MOMOMIbI0 okcuiaa Mapranua (IV) u
karana3el. 10. OOHapyxeHHe KaTajga3bl B HEKOTOPBIX NHINEBbIX mpoaykrax. 11. HMurubupoBanue
B3aMMOJICICTBUS KUCIIOT C METAINIAMU YPOTPOIIMHOM.
Tema 1. Meranabl (14 4)
[Tomoxenue MetawioB B Ilepuonnueckoit cucreme xumuueckux osiaeMeHToB JI. WM. Menneneena.
Mertannuueckas KpuUCTalTMYecKasl pelierka MU MeTajindeckas Xumudeckas cBszb. OOmue ¢uznueckue
cBoiictBa MerauioB. CrnaBbl, UMX CBOWCTBA W 3HaueHUWE. XHUMHYECKHME CBOMCTBA METAJUIOB KakK
BOCCTAHOBUTENIEH, a TAK)KE€ B CBETE MX IOJIOKEHUS B JIEKTPOXMMHUYECKOM Psy HANPSIKEHUM METaslIoB.
Koppo3zus metannos u crioco0sl 60ps0bI ¢ Hell. MeTtamisl B mpupoe. O6mue crnocoObl UX MOTyYeHUsI.
OO0mas xapakTepucTHKA IIEJOYHbIX MeTaJLUI0B. MeTtamnsl B mpupojae. Ob1ue crnocoObl UX MOTy4eHUs.
Crpoenue aromoB. lllenouHble MeTalbl — MPOCTHIE BellecTBa. BakHeline COeAMHEHUs MIEIOYHBIX
METAJJIOB — OKCHJIbI, THIPOKCHUIBI U COMU (XJIOPHIBI, KapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOHCTBA U
MIPUMEHEHHE B HApOHOM Xo03stiicTBe. KanuitHbie ynoOpeHus.
O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl I rpynmner.
Crpoenue artomoB. lllenouyHozemenbHble MeETaIbl — MPOCThIE BEUIECTBA. BaxkHeilme coeauHeHus
IIEJIOYHO3EMETIbHBIX METaJUIOB — OKCHUJBI, THIPOKCHIBI M CONH (XJIOPUIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, GocdarTsl), UX CBOWCTBA U MPUMEHEHHE B HAPOTHOM XO3SHUCTBE.



AJTIOMUHHI.

Crpoenne aroma, GpuU3MUECKHEe U XMMUYECKHE CBOMCTBA MpocToro BemecTBa. CoeanHEHNUs allOMUHHUS —
OKCHJI U TUJPOKCHJ, UX aM(pOTepHbIi XapakTep. Baxueiimue conu amomMunus. [IpuMeHeHne alfoMUHus U
€ro COCANHECHUN.

Keaeso.

Crpoenne atoma, (hpuznyeckre U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. [ eHeTHUecKue psiabl Fe*? n
Fe*

Baxkneitmune conu jxenesza. 3HaUCHHE JKeJie3a U €ro COSTUHEHUHN ISl PUPOJIbI K HAPOJHOTO XO3SMCTBA.
JdeMoHcTpanum.

OO0pa31pl METOYHBIX U IMEIT0YHO3EMENbHBIX MeTayutoB. O0pasisl criiaBoB. B3anMoneiictBue HaTpus, TUTHS
U Kajblus C BOXOM. B3ammopneicTBue HaTpus M Mar"Hus C KHCIOPOJIOM. B3amMmMozielcTBUE METaLIOB ¢
HeMmetaiamu. [lonyuenue ruapoxcunos xenesa (11) u (I10).

JlabopaTopHble ONBITHI.

12. B3aumopeiicTBie pacTBOPOB KUCIOT U coieil ¢ Metaiiamu. 13. O3HakomIleHUE C pyaamu xenesa. 14.
OxkpamuBanue IJITaME@HU COJIIMHU IIMEJIOYHBIX MeTauioB. 15. B3aummojeiicTBue KalbliUus C BOJIOH.
16.ITonyuenne rugpokcuIa Kanblysl U UCCIIEOBAaHUE €r0 CBOMCTB.

17. Tlomy4yeHue TUIpOKCHA aIOMHUHUSA U MCCIEAOBaHME e€ro cBoicTB. 18. B3aumoneiicTBue xenesza c
coJisiHo kucnoToi. 19. [lonyuenue rugpokcuios xenesa (1) u (1) u uzyuenue ux cBoiCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTa/UIOB M X COeUHeHH (2 q)l

1. OcymiecTBieHHE NEMOYKH XUMUYECKHUX MpeBpanieHuil. 2. [Tooydenune u cBoCcTBa COETMHEHN METAJIIOB.
3. Pemenue skcriepMMeHTANbHBIX 337a4 Ha paclio3HaBaHUE U MOJIy4eHHE COECIMHEHUM METalJIOB.

Tema 3. Hemerananl (25 4)

OO6mrast xapakTeprucTUKa HEMETAUIOB: TIoJIoKeHHe B [lepuoanmdeckoil cucTeMe XUMHYECKUX JIEMEHTOB /.
. MengeneeBa,0cOOEHHOCTH  CTPOCHHS ~ aTOMOB,  dJeKTpooTpunareabHocTh  (D0)  KakMepa
«HeMmetammyHocThy, pax 20. Kpucramnmyeckoe CTpOEHHME HEMETAUIOB — MPOCTBIX BEIIECTB.
Annorponus. duznyeckrue cBOWCTBAa HEMETAIIOB. OTHOCUTEIBHOCTh NOHATHI «METAJUI» U «HEMETAILD».
Bonopoa.llonoxenune Bogopona B Ilepuoauyeckoit cucreme xumudeckux snemeHtoB [[. M. Menneneena.
Crpoenue aroma u Mojekynbl. DHU3MYECKHE M XMMHUYECKHE CBOMCTBA BOJOPOJA, €ro MOJy4YEeHUE H
IIPUMEHEHHE.

Bona.

Crpoenue monekynsl. BonoponHas xumudeckas cBsizb. @u3znueckre CBOKWCTBA BOAbl. AHOMAJIMU CBOMCTB
BoJbl. ['mapoduinbable U rugpodoOHbIe BelecTBa. XUMHUYECKHE CBOICTBa BOJbl. KpyroBopoT Boabl B
npupoje. Bomoouncrka. Aspanus Boabl. beitoBeie ¢uinbTphl. Munepanbuble BoAbl. [lucTuipoBaHHAs
BO/JIa, €€ MOJy4YEeHUE U IPUMEHEHHE.

O0mas XxapaKTepUCTHKA raJIOreHOB.

Crpoenue atomoB. [IpocThie BeliecTBa U OCHOBHBIE COEIUHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, 6pome, prope u one. [IpumeHeHne raioreHoB U UX COEIMHEHUI B HAPOIHOM
XO34MCTBE.

Cepa.

CrpoeHue aToma, aJuIOTPOIUS, CBOMCTBA U MpUMeHeHHe pomouueckoii cepbl. Oxcuanl cepsl (IV) u (VI), ux
MOJIy4eHHUe, CBOMCTBA U npuMeHeHne. CepHasl KUCI0Ta U €€ COJIM, UX IPUMEHEHHE B HapOJHOM XO3SICTBE.
IIpou3BOACTBO CEPHOI KUCIOTBHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BeHIECTBA. AMMUAK, CTPOCHUE, CBOICTBA, MOJyYEeHUE U
npumenenne. Conu aMMoHHUs, UX cBoMcTBa U mpuMmeHenune. Okcuapl azota (II) u (IV).

A30THasi KHUCJIOTa, €e CBOWCTBa W MpUMeHeHHe. HuTpaTel W HUTPUTHI, TpoblieMa HX COJCpKaHHS B
CeNIbCKOXO035HCTBEHHON MPOAYKIIMU. A30THBIE yI0OpEHUS.

Dochop.

CrtpoeHne aTtoma, alJOTpONHs, CBOWCTBa Oenmoro M KpacHoro ¢ocgopa, ux npumeHeHue. OCHOBHBIE
coequHenus: okcua pocdopa (V) u oprodpochophas kucnora, ocdarsl. PochopHbie yI0OpeHHUS .
Yraepoa.

CtpoeHnne aroma, ayuloTpoIusi, CBoWcTBa Moaudukanuii, npuMmenenue. Oxcuasl yraepona (1) u (IV), ux
CBO¥CTBa 1 MpuMeHeHne. KapOoHaThI: KaJabIUT, CO/Ia, TIOTAIIl, UX 3HAYeHHE B IPUPO/IE U KU3HU YETIOBEKA.
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Kpemnuuii.

Crpoenue aroma, KpUCTAUIMYECKUM KPEeMHUMU, ero cBoicTBa u npumenenue. Oxcua kpemuus (1V), ero
MPUPOJIHBIE Pa3HOBUIHOCTU. CHIMKaThl. 3HAUEHUE COCAMHEHUN KPEMHHS B KMBOW M HEXUBOW MPUPOJE.
[ToHsiTHE O CUIMKATHON NPOMBILIJIEHHOCTH.

JdemoHcTpanmnu.

OOpasupl TajJoreHoB — MPOCTHIX BEHIECTB. B3auMojelcTBHE TallOTEHOB C HATPUEM, C ATIOMUHUEM.
BriTecHenne xyopoMm OpoMa WM HMOJa M3 PACTBOPOB HMX CoJiel. B3ammopaeilcTBHEe cepbl ¢ MeTallIaMH,
BOJIOPOJIOM M KHUCIOPOJIOM. B3ammonelcTBHe KOHUEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MEIBIO.
[Tornomienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBiieHHE MeIU W3 €€ OKCUJa YIJIeM.
OO0pa3ibl MPUPOJIHBIX COSAMHEHHM XJI0pa, cepbl, ocdopa, yriepoaa, kpeMuus. OOpa3ipl BAXKHSUITUX IS
HapOJHOTO XO3SHCTBA Cynb(paToB, HUTPATOB, KapOoHaTOB, (ocdarToB. OOpas3mbl CTEKIa, KEPAMUKH,
LIEMEHTA.

JlabopaTopHble ONBITHI.

20. Tlomyuenue u pacmo3HaBaHue Bojoponaa. 21. HccremoBanwe NOBEPXHOCTHOTO HATSKEHHUS BOJIBI.
22.PacTBOpeHHE MEepMaHTraHaTa Kajius WIM MEIHOTo Kymopoca B Boje. 23. I'maparanusi 00e3BOKEHHOTO
cyneara meau (II). 24. N3rotoBneHue rurncoBoro oTrevarka.

25. O3HakoMJIeHHE C KOJUICKIMEeH OBITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHUHEPATbHOU
BoJibl. 27. KauecTBeHHast peakiusi Ha rajoreHu1-uoHsl. 28. [lonydeHue u pacrno3HaBaHue kuciaopoia. 29.
I'openue cepsl Ha Bo3ayxe U B kucioposne. 30.CBoiicTBa paz0aBieHHON cepHOM KuciaoTel. 31. M3yuenue
CBOMCTB amMmmuaka. 32. Pacro3naBanue coseir ammonwus. 33. CBoiicTBa pa30aBiaeHHOM a30THOM KUCIOTHI. 34.
B3aumoneiicTBue KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Mefbto. 35. 'openue docdopa Ha Bo3ayxe U B
kuciopone. 36. PacnosnaBanue docdaro. 37. ['openue yris B kucinopone. 38. IlomydeHnue yromapHOU
KHCJIOTHI ¥ u3y4ueHue ee cBOUCTB. 39. [lepexon kapOOHATOB B THAPOKapOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [losrydeHne KpeMHEBON KHCIOTHI M M3YUYCHHUE €€ CBOMCTB.
Tema 4. [IpakTukym 2. CBoiicTBa coeJUHEHUI HeMeTaJLI0B (3 )’

1. Pemenue skcnepuMeHTalIbHbIX 3amady no Teme «lloarpynma ramoreHoB». 2. Pemienue
JKCIEPUMEHTAIbHBIX 331a4 1o TeMe«lloarpymnmna kucimopoaay. 3. Pemienue skcnepuMeHTaIbHBIX 33714 110
teme «lloarpynma azorta». 4. Pemienue skcnepuMeHTalbHBIX 3a1a4d o teMe «lloarpynma yriaepoma». S.
[Tonyuenue, cobupanue u pacro3HaBaHHe ra3oB.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

Tema 5. O6001eHNe 3HAHUI 10 XUMUHM 32 KYPC OCHOBHOM mikoJbl. [loaroroska

K rocyaapcrseHHoi urorosoi arrecranuu (F'HA) (10 9)

[lepuonuueckuii 3axkoH u Ilepuommueckas cuctema xumuyeckux osemeHtoB JI. WM. Mengeneena.
Ou3nyecKkuil CMBICI TMOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IMEpHOJa W TPYMIbl. 3aKOHOMEPHOCTHU
W3MEHEHHSI CBOMCTB 2JIEMEHTOB M UX COCIMHEHUN B NEpUOJaX M Tpylnax B CBETe MPEJICTaBICHHUA O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUe MEePUOJAUYECKOTO 3aKOHA. BHIBI XMMHUYECKHX CBS3€H M THUMBl KPUCTAIUIMYECKUX PELIETOK.
B3aumocBs3p cTpoeHuss U CBOMCTB BemlecTB. Kiaccudukanus XUMHUYECKHX PEAKIUN MO Pa3IUYHBIM
MpU3HaKaM (YHCJI0 U COCTaB Pearupyronrx U o0pa3youuxcs BelecTB; HaIuIue

rpaHulbl pasgena ¢a3z; TemnoBo 3¢ ¢deKT; M3MEeHEHUE CTEeNeHeW OKHUCICHHS aTOMOB; HCIIOJIb30BaHHE
KaTajan3aTopa; HampaBlieHue mpoTekanus). CKOPOCTh XUMHUUYECKUX peakuidl U PakTOphl, BIUSIOLIUE HA HEe.
OO6paTUMOCTh XMMHUYECKUX PEAKIUi U CIIOCOObI CMEIEHUSI XUMUYECKOTO PAaBHOBECHSL.

[IpocTeie U cinoxHbIE BemiecTBa. Meramibl U HeMeTallbl. ['€HeTHUecKue psapl MeTajla, HeMeTallia U
nepexoaHoro Meramna. OKCHIbI U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE THAPOKCHIIBI), COJIH.
Nx coctaB, kmaccupukanus W oOIMIME XUMHUYECKHE CBOMCTBA B CBETE TEOPHUHM AIIEKTPOJUTHUECKON
JMICCOLIMAITUH.
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4, KaJ’[eHI[apHO-TeMaTI/I‘{ECKOQ IJIaH.

(8 kace)
Ne Coneprkanue mporpaMMHOTO Jara npoBenenust | [loBropenue | Jfomamin
YPOK | MaTepuaia ee 3a/1a- 3ananus, Gopmupyromue YV /I VlCIONB30BA-
a Hue nue VKT
perynsi- | mo3HaBa- | KOMMYHH- | JJMYHOCTH
TUBHBIC | TEIbHBIC KaTUBHBIC | bIE
ITo ITo
IJIaHY daxty
Tema 1. BBegenue B xuMuio (7 4acoB)
1 BBonubii unctpykTax no Th npu 3-8.09 Ouznuecku | §1, ynp. | @opmu- | Gopmu- dopmu- dopmu-
pabote B kabunere xumuu. [Ipeqmer | 2018 e cBoiicTBa, | 3,4 pOBaHHE | pOBaHUE poBaHUe poBaHUe
XUMUU. BemecTBa n ux CBOHCTBA. du3ngeckoe MOHATHUSL | YMECHHUSA YMEHUS UHTEpeca
XUMUYeCKUH 351eMeHT U (POPMBI ero TEJI0 0 XUMHUM | HaOmogaT | paboTaTh | K HOBOMY
CYIIECTBOBAHMSL. U ee b, IENaTh | B Mapax, npeaMe-
2 [IpeBpanienus Bemects. Hekotopsie 3-8.09 Ousnuecku | §2, 3 ¢19 | ponu B BBIBO/IBI OTB€YaTh | TY. Bupryansnas
HMCTOPUYECKUE CBEJICHUS 10 XUMHH. 2018 e corictBa | ynp.4,5 | )KHU3HU npu Ha nmabopaTopust
YelloBeKa | MPOBEACH | BOMPOCHI
3 [Tepuoanueckas cucrtema xumudeckux | 10-15.09 ATtom §4, ynop. 1201 YUHUTEIISA, [Ipesenrarmus
anemenToB JI.1.MenneneeBa. 3Haku 2018 5 OIIBITOB, yMeHHUe
XUMHUYECKUX DJIEMEHTOB. yYMEHUS HCIIO0JIB30-
4 Xumudeckue hopMyIIbl. 10-15.09 Haumenpmee | §5, paboTaTh | Barth
OTHOCHTENIbHAS aTOMHAS U 2018 obmee ymp.2, 3, C KHUTOW | XUMHYECK
MOJIEKYJISIpHAsT MacChI. ﬁg;}’loe’ 7 uc UH SI3BIK,
MosteKyTa NEpUONHY | yMEHHE
5 Hucrpykrax no Th. IIpakruueckas | 17-22.09 CCKOH paboTars
paGora Nel «JTaGopatopHoe 2018 cuete- ¢
000pyI0BaHKE ¥ OOPALIEHHE C HUM. MoH. Xummudec:
AHanu3 BOIbD. Kom
6 Hucrpykrax no TB. Mpakrugeckas | 17-22.09 TIoCyAOH.
padora Ne2 «Habmonenue 3a 2018
TOPSIIIEN CBEUON»
7 Hucrpykrax no Th. [IpakTuueckas | 24-29.09
padora Ne3 «AHanu3 O4YBBD» 2018
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Tema 2. ATOMBI XHMHY€ECKHUX 3J1eMeHTOB (9 4acoB)

8 OCHOBHBIE CBEIEHUS O CTPOCHUU 24-29.09 ATomMm. §6,7 ®opmu- | Dopmu- dopmu- dopmu- [IpesenTanus
aToMoB. M30TO11BI 2018 Crpoenue ynp.1,3, | poBaHue | poBaHHE poBaHMEy | poBaHUE
sqapa atoma | 5 NOHATUH | yMEHHUS MEHHS HUHTEpeca
9 CrpoeHue 3IeKTPOHHBIX 000JI04EK 1-6. 10 DNeKTpOoH §8, 0 cTpoe- | paboraTh | caymaTh | K [IpesenTanus
aTOMOB XUMH4ecKux dmemMeHToB NeNe | 2018 ymp.1-3 | HuK C KHUTOH, | y4uTens, | KOHKpeT-
1-20. aToma, YMEHHUS BECTHU HOMY
10 Metamdeckne u HemeTawnaeckne | 1-6.10 [Tepuo. C.53-56, | XuMHYEC | UHTCTPHUPO | TUATIOT C | XUMHUYECK
CBOICTBa 21IEMEHTOB U UX u3MeHeHue | 2018 I'pynma ymp.1 KOH BaTh YUYHUTEIEM | OMY
B MIEPUOINIECKOH TabIuIIe. CBS3M M | 3HAHWA U3 | M JPYTUMH | DJIEMEH-
11 WNonnas xumudeckast CBSI3b. 8-13.10 §9, ynp. | €€ usuku B | yyamumu- | Ty, HOMCK | [IpeseHTarus
2018 2 BHUIAX. XHUMHUIO. cA. JIOIIOJIHUT
€JIbHOU
12 KoBaneHTHast XuMH4ueckasi CBS3b. 8-13.10 §10, uH(bopmall | [TpeseHTarus
2018 yp.2,5 VIH O HEM.
13 KoBanenTHas nonsipHas XuMuaeckas 15-20.10 §11, ymp. [Ipesenrarmus
CBS3b. DJIEKTPOOTPHUIIATEITLHOCTh 2018 2,3
(20).
14 Mertammueckasi CBs3b 15-20.10 §12, ymp. [Ipesenrarmus
2018 3
15 CucreMaruzanys 1 00o01eHue 22-27.10 IToropuTs
3HAHUH 10 TeMe «ATOMBI 2018 OCHOBHEIC
XUMHUUYECKHUX JIIEMEHTOB. HORGTIE
TEMBI
16 KonrpoJabHas padora Nel o reme 22-27.10
«ATOMBI XUMHUYECKHX 3JIEMEHTOB) 2018
Tema 3. [IpocTbie BenecTBa (6 4acoB)
17 IIpocTeie BelecTBa-METAIIBI. 29.10- ®uznueckn | §13 ®opmu- | YMmenue Ymenue Osnane- IIpoekr
Annorponus. 3.11 € CBOlicTBa poBaHue | paboTaTb | COTPYIHHU | HHE «Bunpl
2018 HNOHATUS | C yUeOHHU- | yaTh C HaBbIKa- JIJIOTPONIHN2
18 IIpocThle BemecTBa-HEMETAIIBI. 29.10- Ouznyecku | §14, 0 MeTaj- | KoM, YUUTENEM | MU IS
3.11 € cBoiicTBa | ymp.3 Jax, JOTIOJIHUT | B IIOMCKE | IIPAKTHU-
2018 HEMETall | €JIbHOU u coope 4EeCKOU
19 KonunuecTBo BeniectBa. Mosib. 12-17.11 Ornocurensha | §15, Jax, nureparyp | uHpopMall | AeATeNb-
s aTOMHasA U
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MousipHas macca. 2018 MoneKynapHas | yip.1-3 | Komudec | Oi.Iiepuof | uw, HOCTH.
Maceel TBE UYec-KOM | cirymiarth
20 MonsipHblii 00beM T'a30B. 12-17.11 Komnuectso | §16, BELIECT- | CHUCTE- ero.
2018 BELIECTBA ymop.l,2 | Ba. MOi1.
21 OcCHOBHBIE U TIPOU3BOIHBIE €TUHUIIBI 19-24.11 Konuuectso §15, 16
U3MEPEHHS MacChl, KOJIMYECTBA U 2018 BeliecTsa, yp. 4-5,
oOBeMa BeIecTna. MoTApHas c.85
Macca,
MOJISIPHBIN
00beM,
IIOCTOsIHHAas1
ABorazipo
22 Pemienne 3a1a4d ¢ UCHOIB30BaHUEM 19-24.11 §15, 16,
HOHATHH «KOJIMYECTBO BEIIECTBAY, 2018 c 82
«MOJIAPHAS MACCa», «MOJIAPHBII ynp. 4
00BbeM», «ITOCTOSTHHAST ABOTAPO» ¢85
yop. 3
Tema 4.CoeqHeHUs] XUMHYeCKHX 3J1eMeHTOB (14 yacoB)
23 Crenenb okucnenus. Havano 26.11- §17, ®opmup | YmeHue YMenue YMenue [IpezenTanms
HOMEHKJIATyphl OMHAPHBIX 1122018 ynp.1,2 | oBanme | paborath | paboTaTh | HCIOJb-
COCJTMHEHUH MOHATHS | ¢ yUeOHH- | B mapax, B | 30BaTh
24 | Oxcupst 26.11- §18, 0 KOM, rpynmnax, |3HaHUA B | [IpoexT:
1.12 2018 ynp.1,3,4 | crenenn | ymeHwue OTBEYaTh | OBITY. «OKcHjibl B
OKHCJIE- | COIIOCTaBJI | Ha ObITY»
25 Oxcnppl 3-8.12 §18, HUS, SITh, BOIIPOCHI
2018 ynp.1,3.4 | xgaccos paboTarh | y4HTEI.
26 OcnoBanus. CTereHb OKUCICHUS U 3-8.12 §19, coequue | ¢
3apsi/] HOHA B CPaBHEHHH 2018 yup.4-6 | yuii, dopmyam
27 OcnoBanus. CTereHb OKUCIICHUS U 10-15.12 §19, YUCTBIX | H. I[Tpoexr:
3apsi/l HIOHA B CPaBHEHHH 2018 ynp.4-6 | pemiect- «OCHOBaHUS B
BAX 1 OBITY»
28 Kucnotsr 10-15.12 §20, CMECSX. I[Tpoexr:
2018 ynp.3-5 «Kucnaors! B
OBITY»
29 Kucnotsr 17-22.12 §20,
2018 ymp.3-5
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30 Comu 17-22.12 §21, I[Tpoexkr:
2018 ymp.3 «Comu B
OBITY»
31 Comn 24-28.12 §21,
2018 ymp.3
32 Amop(dHBIE ¥ KPUCTAIUTUICCKIE 24-28.12 AToMm. §22 [TpOEKT «TUTIBI
BemiecTBa. THUIBI KPHCTAIITMNYECKUX 2018 Monexyna KpHUCTaIH4EC
pemETOK KHX pCHICTOK»
33 UYucrelie BemecTBa U cmecu. CoctaB 9-12.01 ®usnueckoe | §23, 24
cMeceit (MaccoBasi 1 00beMHas JIOJTU 2019 TEIO. ymp.3
KOMITOHEHTOB B CMECH) (Dnelnqecme
CBOUCTBA
34, | Pemenue 3aia4 Ha cMecH. 9-12.01 Cwmecn. §24, ymp.
2019 YucTele 3,57
BEIECTBA
35 Pemenue 3a1a4 Ha cMecH. 14-19.01 Cwmecn. §24, ymp.
2019 Hucreie 3,57
BEIIIECTBA
36 KoutpoabsHnas pa6ora Ne 2 mo reme | 14-19.01
«CoennHeHnsT XUMHUYECKIX 2019
AIIEMEHTOBY
Tema 5. U3menenusi, npoucxoasinue ¢ Bemecrsamu (13 yacoB)
37 Ouznyeckue SBICHUS B XUMHUH KaK 21-26.01 CrniocoOsl §25, @opmu- | YmMenue Ymenue Vmenne IIpoexr.
OCHOBA pa3/IeJICHUS] CMECEH. 2019 pasjeneHuss | ymp. 3 | poBaHHe | paboTaTh C | BECTH MHTErpupo | «Bujst
cMmecen TTOHSATHH y“IC6HI/I' JAHAaJIor, BaTh pasaciaCHuA
0 KOM, paboTaTh B | MOMYYEHHBI | cMecei2
38 [Ipu3Haku u ycnoBus TeUEHUs 21-26.01 §26, XMMHUYe- | TMIepUoJHMYe | mapax, € 3HaHWS B
XUMHUUYECKUX peaKHHI?'I 20 19 ynp CKUXpEaK CKOU pa60TaTL C IIpaKTH-
1,2 UU-SIX, UX | CUCTE-MOHU, | yUHUTEJIEM. YECKOU
39 3aKOH COXpaHEHMs MacChl BEIIECTBA. 28.01- §27, THnax, anropuT™MO KUSHH. [Ipoext
VYpaBHEHHUS XMMHUYECKUX PEaKLUil. 02.02 ymp. 1- TMCHEA M paccras- «3aKoH
2019 3 nucaTb J'IGHI/IHKOZ)CI) COXpaHEeHHUs
peakuuu | Qu- MAacchbl
" [IUCHTOB B BCIICCTBa»
40 Pacuets! o xumMuyeckuM ypaBHeHussm | 28.01- Komunuecto | §28, PaceTan | XUMIHCCKH
02.02 BELIECTBA. ymp. 1- J;ﬂ;;ﬁga; EZE)?BHC_
2019 MouisipHast 3 ’
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macca. XUMHUYECK | YMEHHUE
Momnspusliit ux HUHTErpupo
O6’beM pCakunu- BaThb
41 | Peakuuu pasnoxenus. [lonarue o 4-9.02 §29, X SHAHUA 13 Ipoekt «Bupl
CKOPOCTH PEaKLIM{ U KaTaJln3aTopax 2019 ymp.1-2 ;?;;I:II:: i KaTaJIn3aTopOB)
42 Peakiuu coenunenus. [loustue o 4-9.02 §30, '
L[ENOYKaX MPEeBpaIICHUN. 2019 ymp.1,2
43 Peakmuu 3amemenus. Psg aktuBHOCcTH | 11-16.02 §31,
METaJJIOB 2019 ymp.2-4
44 Peakumm obmena. YciaoBus ux 11-16.02 §32,
MPOTEKAHUS JIO KOHI[A 2019 ymp.3-5
45, Tumel XUMHYECKUX pEakIuii Ha 18-23.02 Peakuuu §33,
npuMepe CBOMCTB Bojibl. [loHsTHE O 2019 PasJIOKCHUA, ymp.1-3
COCIMHEHUS,
THIIPOJIH3E obMeHa,
3aMelleHUs
46 Tumbl XUMHUYECKUX PEaKIIuii Ha 18 -23.02 Peakuu §33,
pUMepe CBOMCTB BObI. [IoHsTHE O 2019 Pa3JIOMCHHIA, ymp.1-3
COEIMHEHN,
THIIPOJIHA3E obMeHa,
3aMeEILEHNs
47 HNucrpykrax no Th. IIpakruueckas | 25.02-
padota Ned «IIpusnaku xumudeckux | 02.03
peaKIuii 1 uX KiaccuGUKaIs 2019
48 KoutpoabHas padora Ne 3 mo teme | 25.02-
«VI3MeHeHus1, MPOUCXOISAIITUE C 02.03
BEI[ECTBAMUY 2019
49 Hucrpykrax no Th Mpakruueckas | 04-09.03
padora Ne 5 «IIpuroroBnenue 2019
pacTBopa caxapa ¢ 3alaHHOU
MaCCOBOM J0JIEH»
Tema 6. Teopust 3JIEKTPOJIUTHYECKONH TUCCONUALNMHU M CBOICTBA KJIACCOB HEOPraHUu4ecKuX coeuHennii (19 yacon)
50 DNEKTPONUTHYECKAs JUCCOLMALIUS. 04-09.03 HNonnas §35-36, | ®opmu- | opmupo | Popmupo | Popmupo | [IpesenTarus
OcHosnble nonoxenus TOJ 2019 CBS3b. ynp.3- | poBaHHME | BaHUE BaHHE BaHHE
KoBanenTnas | 5, ¢.203 | noHsaTuil | yMeHus yMeHus yMeHus
HETOJISIpHAS 0 paboTtath | paboTaTh | UHTETPUPO
U TIOJISIpHAS pacTBo- | C WHIVBUAY | BaTh

16



cBs3b. IOHBI
51 Kucnots! B cBete TD/] 11-16.03 Kucnora §38,
2019 ymp. 1,
3,4
52 Kucnotsl B cBete TO/] 11-16.03 Kucnora §38,
2019 ymp. 1,
3,4
53 Kucnotsl B cBete TO/] 18-23.03 Kucmora §38,
2019 ymp. 1,
3,4
54 OcnoBanus B cBete TO/, 18-23.03 OcHoBaHHE §39,
2019 ymp.1,
3,4
55 OcnoBanusg B cBete TO/I, 03-06.04 OcHoBaHHE §39,
2019 ymp.1,
3,4
56 OcnoBanus B cBete TO/I, 03-06.04 OcHOBaHHe §39,
2019 ymp.1,
3,4
57 Oxcuasl 08-13.04 §40,
2019 yop. 1,
3,4
58 Oxcuasl 08-13.04 §40,
2019 yop. 1,
3,4
59 Comu B cBere TO/I 15-20.04 §41,
2019 ymp. 1-
3,5
60 Comnu B cBere TO/] 15-20.04 §41,
2019 ymp. 1-
3,5
61 Comnu B cBere TO/] 22-27.04 §41,
2019 ymp. 1-
3,5

pax,
AIEKTPO-
JIATUYEC
KoM
JIUCCOIU
aluu,
HOHHBIX
ypaBHe-
HUSIX,
KHUCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCH/IOB,
OKHCJIH-
TEJIbHO-
BOCCTaHO
BUTEIb-
HBIXpEaK
U-SIX.

Y4EOHHUKO
M,
ITOpUTMA
MU
COCTaBIICH
ust
MOHHBIX
ypaBHEHH
nu
paccTaHoB
KA

K03 u-
IIUCHTOB B
OKHCITH-
TEJNBHO-
BOCCTaHOB
UTEIb-HbIX
peakuuu-
AX.

aJIbHO U B
napax,
COTpYJIHU
4arth ¢
YUUTENEM,
yMEHHE
3aJaBaThb
BOIIPOCHI.

3HAHUS O
paccrTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSX,
COJISIX U
OKCHJaX B
MOBCE/I-

HEBHYIO
KU3Hb.

[Ipe3enTanus

[Ipe3enTanms

[IpezenTanms

[Ipe3enTanus

17




62, OKHUCINTETBHO-BOCCTAHOBUTEILHBIE 22-27.04 §43,
peakuuu 2019 ynp.1,7
63 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC 29.04- §43,
peakuuu 04.05 ynp.1,7
2019
64 Hucrpykrax no Th [Ipakruueckas | 29.04-
padora Ne 6 «CBoiicTBa 04.05
AJIEKTPOJIUTORBY 2019
65 [ToaroToBKa K KOHTPOJLHOU paboTe 06-11.05 [ToBTOp
o teme «Teopust snexTponutrueckoi | 2019 UTb
JTUCCOITHAIIMU U CBOMCTBA KJIACCOB TOHATHE
HEOPTaHWYECKUX COCAMHCHUIDY 06
MOHHBIX
peakIus
X
66 [ToHsiTHE O reHEeTHYECKON CBA3U 06-11.05 §42, [IpesenTanus
MEK1y KJIacCaMi HeOPraHUYECKHX 2019 ymp. 2-4
COEIUHEHUN
67 [TonsiTHE O reHEeTHYECKON CBA3H 13-18.05
MEXy KJIacCaMH HEOPTaHUYECKUX 2019
COEOUHEHUN
68 [ToHsaTHE O TEHETHUYECKON CBSI3U 13-18.05
MEXy KJIacCaMH HEOPTaHUYECKUX 2019
COEOUHEHUN
69 HNucrpykrax no Th 20-25.05
IIpakTHyeckas padora Ne 2019
7.«OKCTIEpUMEHTAIIBHOE PEIICHUE
3agad mo TOJ»
70 Hrorosoe 3anstue mo kypey 8 kinacca. | 20-25.05
2019
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KaJ’[eH}IapHO-TeMaTI/I‘IECKOQ IJIaH.

(9 kaace)

Ne | Conep:xanme Kon-Bo | Mara Hom. ILnanupyemMsble pe3yabTaThl

/n | IPOrpaMMHOI0 4acoB saganue | [Ipeamernsnie YY /I Meranpeamernsie Y'Y | JInunoctHbie YY /I
MaTepuaJja e
BBenenne. O0mas XapakTepucTHKAa XMMHYECKHX 3J1eMEHTOB M XMMHYecKuX peakuuii. [lepuonnyeckuii 3aKoH M nepuoanyeckasi cucreMa
xumuuyeckux 3jiemenToB/l.U.Menaeneena. (104.)

1. XapakTepucTuka 1 03— §1, ymp. | Hayuamca: xapaxtepu3oBath | PeryjJsiTuBHble: cTaBsT | DOpMUPYIOT
XUMHYECKOT'O 08.09 3,4 XUMHYECKHE JIeMEHTHI 1-3 — | yueOHbIe 3a7aud Ha OCHOBE | OTBETCTBCHHOE
DIIEMEHTA Ha 2018 ro nepuoia o UX | COOTHECEHHUSI TOTO, YTO YK€ | OTHOIICHHE K
OCHOBaHUH ero nonoxennto  [ICXD .M. | u3BecTHO u YCBOCHO | YUEHHIO
MIOJIOKECHHS B MeneneeBa. y4daimuMcsi, ¥ TOTO, 4TO emIé
[eproanyeckoit Tonyuam B03MOIHCHOCMb | HEU3BECTHO
cucremMe HAYYUmMvcs: ommceiBath | [lo3HaBaTeIbHbBIE:CAMOCTOS
1. . Menneneena W3Y4YCHHBIE 00BEKThl Kak | TEJIBHO BBIJICIISIFOT u

CUCTEMBI, TMPHUMEHSS JIOTHKY | GOPMYIUPYIOT

CHUCTEMHOI'0 aHaJIu3a MO3HABATENbHYIO 1IEJb
KommyHnukaTtuBHble: hopMy
JUPYIOT COOCTBEHHOE MHECHHE
Y TIO3UIIHIO, 33]JaI0T BOIIPOCHI,
CTOSIT MOHSITHBIE JUIS
napTHepa MOoHATHUs

2. CpoiicTBa  OKCHIOB, | 1 03— §2, 3 | Hayuamcs: naspiBath oOuue | PeryjsiTuBHbIE: craBat | [IposiBastor
KHCJIOT, OCHOBAaHUH U 08.09 cl9 XUMUYECKHE CBOMCTBaA | yueOHYIO 3a/1a4y, | yCTOMYMBBIA y4eOHO
CoJiell B CBETE€ TEOPUU 2018 ynp.4,5 | KUCIOTHBIX, OCHOBHBIX | OMPENIEISIIOT —  TI03HABaTENbHBIN
ANIEKTPOIUTUYECKOM OKCHUJIOB, KHUCJIOT, OCHOBAaHUH | OCIEA0BATEIHHOCTh UHTEpPEC K HOBBIM
JMCCOLIMAIIUU u u coneid c mosumuu TDJl; | IpOMEXKYTOUHBIX IeNeld ¢ | cmocobaM  pelieHus
OKHUCJICHHUS- PUBOIUTH MPUMEPHI | YIETOM KOHKPETHOTO | 3a/1a4
BOCCTaHOBIICHUS peakiuii, MOATBEPKIAIIINUX | Pe3yabTaTa, COCTABIAIOT IJIaH

XUMUYECKUE CBOMCTBA: | U AJITOPUTM JEHUCTBUI
OKCHUJIOB, KUCJIOT, OCHOBaHuH, | [lo3HaBaTeIbHbBIE:

COJICH; ONpeaensaTh BEIIECTBO | CAMOCTOSITEIbHO BBIACISAIOT

— OKHUCJHTENh W BEHIECTBO — | (hOpMymHpYIOT
BoccTanoButenb B OBP; MO3HABATEIbHYIO 1eb,
Ilonyuam 603MOJICHOCMb | UCTIONIB3YS.  OOIIME TMPHEMBbI
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Haydumuvcs.: NPOTHO3UPOBATH

penieHus 3a1a4y

CIOCOOHOCTh BenlectBa | KoMMyHHKaTHBHbBIE:
OpOSIBIATE  OKuciuTenbHble | KoHTponb U OIICHKA
1581051 BOCCTAHOBUTEJIbHBIC | ACHCTBUIIIAPTHEPA
CBOICTBA C YYETOM CTEICHEMN
OKHCIICHHS HIIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB
AMQOTepHbIE OKCHIIBI 10- §2 ymp. | Hayuamcs:xapakrepuzoBats | PeryjasiruBHble: [TposBnsitOT
Y TUJPOKCH]IBI 15.09 5) XUMUYECKHE cBoiicTBa | [[pyHUMAIOT W  COXPAHSIOT | 10OPOKEITATEILHOCTh
2018 aM(pOTEpHBIX  OKCHJOB H | y4eOHYIO 3a/1ady, YUUTBHIBAIOT | ,0T3BIBYMBOCTH, KaK
THIPOKCUIIOB; HCIIOJIb30BATh | BBIJCIICHHbIC yIUTEIEeM | IOHUMAaHUE  YYBCTB
IIPY XapaKTEPHCTUKE BEIIECTB | OPUEHTHPHI  JICHCTBUS B | IPYTUXITIOACH "
NOHATHE  «aM(OTEPHOCTHY», | HOBOM y4eOHOM MaTepuaie B | CONEepe)KHMBAHUE UM
IPOBOTUTH OTIBITHI, | COTPYJHHUYECTBE C YIUTEIEM
MO ITBEPIK TAIOIIIHE IMo3naBaTenbHbIE:
XAMUYECKHE cBoiictBa | CtaBaT ®u  (POpMyIUPYIOT
aM(OTepHBIX  OKCHIOB U | MpoOIeMy ypoKa,
TUIPOKCUIIOB; CaMOCTOATENNBHO CO3J1a0T
Tlonyuam 603MOJICHOCMb | ATTOPUTM AEATEIBHOCTU INPHU
HAYYUMbCs: OCO3HAaBaTh | PEIIEHUH MTPOOIEMBI
3HaYCHHE TeopeThyeckux | KoMMyHuKaTHBHbBIE:
3HaHUM 1 npakThueckol | [IposBISAIOT aKTHMBHOCTH BO
NS TeNbHOCTH YEJI0OBEKA B3aUMO/ICHCTBUU Ui
peleHMs T03HABATeNbHbIX U
KOMMYHHKaTHBHBIX
3aja4(3aa0T BOIIPOCHI,
bopMynupyroT CBOU
3aTpyIHEHMs,  IpeAIararoT
MIOMOIIIb B COTPYTHUYECTBE)
Ileproanueckuii 10- §3, Hayuamcsa: onuceiBate U | PerynssTuBHbIE: OmnpenenaoTr  CBOIO
3aKOH u 15.09 ynp.2, 3, | xapakrepu3oBarh TaOnuuHyto | [InmaHupyroT cBou NeicTBHS B | IUUHYIO  MO3ULHUIO,
Ilepnoanueckas 2018 7 bopmy ICX9 J.1. | cooTBeTCTBUU C | aAEKBaTHYIO
cucrema MenieneeBa; JienaTh | MOCTaBJIeHHOM  3ajauell ¥ | auddepeHIupoBaHHY

. W. MeHngeneera B
CBETE y4EHUs 0

YMO3AaKJIKUYCHUA O XapaKTepe
N3MCHCHUA CBOICTB

YCJIO0BUAMMU €€ peajin3dalinuu

10 CAMOOIIEHKY CBOUX
yCIIEXOB B yuebe
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CTPOCHUU aToMa

XUMHUYCCKHNX  JJICMCHTOB C

ITo3HaBaTeIbHBIE: CTABST

YBEJIIMYEHUEM 3apsioB | M1 popMynHpYIOT 1enu U
aTOMHBIX SJEP. po0JIeMBbl YpOKa; OCO3HAHHO
Honyuam B03MOJCHOCMb | 1 TPOU3BOJBHO CTPOAT B
HAYYUMbCA. IPUMEHSTH | YCTHOM M MUCBMEHHOU (opme
3HaHMSI O 3aKOHOMEPHOCTSX
IIEPUOIUYECKON cucremsl | KoMMyHuKaTUBHBIE:
XMMHUYECKUX D3JIeMEHTOB s | Brnagenue MoHonornueckoi u
OOBSICHEHUS W TPEIBUICHUS | AMATOTUYECKOU (dhopmamu
CBOJCTB KOHKPETHBIX | peuH
BEIIECTB
Xumuyeckas 17— §4, ymp. | Hayuamca: xapaxrtepu3oBath | PeryasaTuBHsble: padotaTth no | DopMupoBanue
OpraHu3aius KUBOU U 22.09 3,4 XUMHYECKUH COCTaB JKMBOH | IJIaHYy, UCIOJIb3YS | OTBETCTBEHHOIO
HEXXNUBOW MTPUPOIBI 2018 KJIETKH; COCTaB sJpa, MAaHTUH | CHIEIHAIbHO  TMOJOOpaHHbIE | OTHOIIEHHUS K
3€MHOM KOPBI; CpeACTBA. YMEHHE OLEHUTH | YYEHUIO
Tonyuam 603MOJICHOCMb | CTEIICHb ycrexa W
Hay4umucs: OOBACHATh MUp C | HEycrexa cBOEH
TOYKHU 3PEHUS XUMUHU JESITENbHOCTH
ITo3naBartenbHbIE:
aHAJIM3UpPOBaTh, CpPaBHHUBATH
u  0000mare  M3y4YCHHBIC
HOHATUS. Crpoutb
JIOTMYECKOE  PacCCYXKJEHHE,
BKJIIOYast YCTaHOBJICHHE
OPUYMHO — CJIEICTBEHHBIX
CBsI3EH. [TpencraBasTh
UHpOpMaLHIO B BUJIE
pHCYHKa
KommyHnkaTuBHbIC:
OrcrauBaTh  CBOIO  TOYKY
3peHus, PUBOAUTH
apryMeHThl, MOATBEPKAAS UX
dakTamu
Knaccugukarus 17— §4 cl19 | Hayuamca:  ycranaBnuBaTh | PeryJsiTuBHbIE: Omnpenensor
XUMUYECKUX peaKIuii 22.09 ynp.4,5 | IpUHAUIEKHOCTD Bb1ABUTal0T BEpCUU pELIEHUs | BHYTPEHHIOIO
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2018 XMMHMYECKOM  peakuuu K | IpoOiemsl, OCO3HaBaTh | MO3UILIUIO

OTpENeNEHHOMY THIy IO | KOHEUHBIH pe3yabTar oOyyJaromuxcs Ha
OJTHOMY u3 | [lo3HaBaTebHbIE: YpOBHE
KJIacCU(UKAITMOHHBIX BeiOupaioT  OCHOBaHHSI | | MOJIOKUTEIHHOTO
NPU3HAKOB: 1) IO dYHCIy U | KpUTEPHH JUISL | OTHOILICHHUS K
COCTaBY MCXO/IHBIX BELIECTB U | Kilaccupukanuu 00pa30BaTeIbHOMY
POAYKTOB peakmuu | [IpeoOpa3zoBbiBaTh nporeccy, MIOHUMAIOT
(peakuumn COCMHEHUS, | MHPOPMAIIUIO U3 OJTHOTO BUAA | HEOOXOAUMOCTD
pa3oKeHus, 3aMelleHus U | B JPYrod W BBIOMpATh JUIS | YYCHUS
oOMeHa); cebs y10OHYIO bopmy
2) M0  BBIACICHUIO WM | (UKCAIMM  TMPEICTABICHHSI
MOTJIOLICHUIO TEIUIOTHI | UHpOpMaLUH
(peakmum 3x30TepMuueckie U | KoMMyHHKaTHBHBIE:
SH/IOTEPMHUUECKHE); OTcramBaTh  CBOIO  TOYKY
3) M0 HM3MEHEHHIO CTEeNeHel | 3peHws, IPUBONTH
OKHCIICHHSI XAUMUYECKHUX | apTYMEHTHI, TIOATBEPKIAs UX
3JIEMEHTOB (peakmuu | pakTammu. Paznuuate B
OKHUCIIUTEIBHO- YCTHOM  peun MHEHHE,
BOCCTAHOBUTEIIbHBIE); JI0Ka3aTeibCcTBa,  THUIIOTE3BI,
4) mo oOpaTMMOCTH TpoLecca | TEOPUU
(peakiuu  oOpaTUMble U
HEOOpaTUMEbIE);
Tonyuam 603MOICHOCTb
HAYYUbCA: COCTaBJIATh
MOJIEKYJISIpHbIE M IOJIHBIE
UOHHBIE  ypaBHEHHMsS IO
COKpAIIlEHHBIM HMOHHBIM
YPaBHEHHUSIM.

ITonsaTHE O CKOpOCTH 24- §5, ymp. | Hayuamca: Ha3bIBaTh | PeryjasaTuBHbIe: IIposBisroT

XMUMHMYECKON PEaKINH 29.09 5 daxTtopsl, Biustomue  Ha | CaMOCTOSTEIHHO yYCTOMUYUBBIN yueOHO

2018 CKOPOCTh XUMUYECKOH | 0OHapyKMBAIOT U | — T03HaBaTEJIbHBIN

peakuuu U OOBACHATH UX | popMyaupyroT mpodiemy. UHTEpEC K HOBBIM
BIIMSIHUE Ha ckopocts | [lo3HaBaTenbHbBIE: o0Imum criocobam
XUMUYECKOH peakuuy; | BRIIBASIOT — OpUYMHBI M | pellIeHHs 3a/1a4
Ha3bIBATh ¢axTopsl, | cnenctBus siBieHuil. CtposT
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BJIIMAOIIUEC Ha CMCIICHUC
XUMHNYCCKOTO paBHOBCCHUA.
HOﬂyqam BO3MOIAHCHOCMb
Haydumuvcs.: NPOTHO3UPOBATH

pe3yapTaThl BO3JICUCTBUS
pa3nuuHbIX  (PaKTOpOB  Ha
U3MEHEHUE CKOpPOCTH
XUMHAYECKOU peakuuuy;
MIPOTHO3UPOBATHh PE3YJIbTATHI
BO3JICUCTBUA Pa3IUYHBIX
(dakTopoB  Ha  CMeELIEHHE

XUMHNYCCKOT'O PABHOBCCHUSA

JIOTUYECKHE  PaACCYXKJECHHS,
YCTaHaBJIMBAIOT MPUYUHHO —
CJIEZICTBEHHBIE CBSI3U
KoMmyHnkaTuBHBIE:
YYuThIBalOT pa3Hble MHEHHS
U CTPEMSTCA K KOOPJIWHAIIUU
pa3IUYHBIX MO3UIUI B
COTPYJIHUYECTBE,
bopMyITHPYIOT COOCTBEHHOE
MHEHHE U TTO3UIIHIO

KaranusaTtopsl

24-
29.09
2018

§6,
ynp.2, 3,

Hayuamcs: HCII0JIb30BaTh
npu XapaKTEPUCTHKE
IIpEeBpAILCHUI BEIIIECTB
MTOHSATHUS «KaTaau3aTopy,
«HHTHOUTOPY,
«AHTHOKCUIAHTBDY,
IIPOBOJIUTH HECJIOKHBIE
XUMUYECKUE ONIBITHI u
HaOJIFOIEHUS 3a
WU3MEHEHUSMHU CBOMCTB
CBOWCTB BEUIECTB B MpoLEecce
IIpeBpalleHU, coOnroaaTh
npasuia Th u OT.

Honyuam B03MONCHOCHb
HAYyYUmvcsi: rpaMOTHO
oOpalarbcs ¢ BelIeCTBaMHU B
MOBCEHEBHOW KU3HU

PerynsitTuBHbIe:
YuuTeBalOT ~ NpPaBUIO B
MJJAHUPOBAHUM H  KOHTPOJIE
crocoba pelieHus,
OCYILECTBISIIOT ~ MOIIArOBBIN
KOHTPOJIb
Ilo3naBaTenbHbBIE:
CaMOCTOSTENILHO CO3Ja10T
AITOPUTM JEATEIBHOCTUT IIPH
perIeHun npo0iaem
Pa3IMYHOro Xapakrepa
KomMmyHukaTtuBHbIE:
JoroBapuBarorcs 0
COBMECTHOM  JESATENbHOCTH,
MPUXOJAT K obimemy
pEelIeHUI0, B TOM YHCIE U
CTOJIKHOBEHHUIO HHTEPECOB

VYcBoenue

0e3011acHOTr0

MOBEJICHUS BUC,
YTOKarolKX KU3HU U

3JI0pOBBIO JIIOJIEH

MPaBUII
WHIUBUyAIBHOTO U

O06o06meHue
CHUCTEeMAaTH3aIHs
3HAHUM o
«BBenenue»

u

TEMC

01-
06.
10201

§1-6,
ymp. 5

Hayuamcs: 00001aTh
3HaHMSI WU TIPEJICTaBIATh HX
cxeM, TabmuIl, mpe3eHTanui

PerynsituBHblie:

Buocar HE0OX0 UMbl
KOPPEKTUBBl B JCHCTBUE
[IOCJI€ €ro 3aBeplICHUs Ha
OCHOBE €ro M  ydera
Xapakrepa CIEJIaHHBIX
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OIINOOK

IMo3HaBaTenbHBbIE:

Crpost pedeBoe
BBICKa3bIBAHUE B YCTHOW U
MUCbMEHHOU popme

KoMmyHnkaTuBHBIE:
KOHTPOJIUPYIOT JIEACTBUSA
napTHepa
10. | KouTtpoabHasi 01- Hayuamcs: IPUMEHATH | PeryisiTuBHbIE: Bripaxaror
padoraNel 06. MOJIy4YEHHbIE 3HAHUA U | OCYIIECTBIISIIOT  TOIIArOBBIM | aJ€KBAaTHOE
o reme «BBenenue» 10201 chopMuUpOBaHHBIE  YMEHHS | © HMTOTOBBIM KOHTPOJL TIO | TOHUMAHUE TMPUYUH
8 JUIS pellleHns y4eOHbIX 3a/1a4 | pe3ysbTaTy ycrexa M Heycrexa
ITo3naBaTenbHbIE: yueOHOM
CTPOSIT pedeBoe | AeSITENbHOCTH
BBICKa3bIBAHWE B YCTHOW U
MMCbMEHHOU popme
KommyHukaTtuBHbIe:
YUHUTBIBAOT PA3HbIE MHEHUS U
CTPEMUTBHCA K KOOPJIMHALHUU
Pa3IMYHBIX MIO3UIINN B
COTPYJAHHYECTBE
Tema 1. Merasibi(18u.)
11. | Ilonoxxenue 8- §7,8,9,1 | Hayuamca: xapaxktepu3oBath | PeryjJsiTuBHbIe: OnpenensoT  CBOO
3JIEMEHTOB-METAINIOB 13.10 0 ynop. 3, | METaJUIbl IO UX NOJIOKEHUIO B | [[pUHUMAIOT M COXPAHSIOT | IMYHYKO  HO3ULMIO,
B Ilepuoauueckoi 2018 4 I[1CX5 J.M.MenneneeBa, | yueOHYI0 3aJauy, INIAHUPYIOT | a/IeKBaTHYIO
cucreme OIMCBIBATh CTPOEHHUE | CBOU JEUCTBUS B | muddepeHInpoBaHHY
J. U. MenneneeBa u buznueckue CBOWCTBA | COOTBETCTBUU C | F0 CAMOOILIEHKY CBOMX
0COOCHHOCTHU METaJUIOB, OOBSCHATH | IOCTABJIIEHHOW  3aJayeil ¥ | yCIeXoB B yuede
CTPOEHMSI MX aTOMOB. 3aBUCHUMOCTD CBOICTB | YCIIOBHMSIMM €€ peaju3alun
M3UYECKUE METaJJIOB OT ux mnonoxeHus | [lo3HaBaTenabHbIE:
CBOMCTBA  METAJUJIOB. [ICXD A.U.Menneneena; HUcnonb3yror  3HaKOBO  —
CnnaBbl Tonyuam B03MONCHOCMb | CHMBOJIMYECKHE CPEJICTBA
Hayuumbvcs: TPOrHo3upoBaTh | KoMMyHMKATHBHBIE:
CBOMCTBa HEU3YYEHHBIX | ApryMEHTHPYIOT CBOIO

9JIEMEHTOB U MX COCIMHEHUM

MO3UNHUK0 U KOOPAWHUPYIOT

24



Ha OCHOBE 3HAHUHI 0

€€ C IO3MLUU NapTHEPOB B

MIEPHOTMICCKOM 3aKOHE. COTPYJTHUYECTBE

12. | Xumudeckue CBOMCTBA 8- §11 cl19 | Hayuamca: ONMCHIBATh | PeryiaiTUBHBbIE: DOopMUPYIOT YMEHUS
METaJJIOB 13.10 ynp.4,5 | cBolicTBa BemiecTB Ha ocHOBE | [locTaHoBKa y4eOHOM 3amauu | MCIOJIB30BATH 3HAHUS

2018 HaOTr0IeHUH 3a WX | HA OCHOBE COOTHECEHHS TOTO, | B OBITY
MPEeBpAICHUSIMH, YTO HM3BECTHO U YCBOCHO , U
JEMOHCTPUPYEMBIMHU TOTO, YTO €IIe HEU3BECTHO
YUUTETIEM, uccinenonath | [lo3HaBaTeabHbIE:
CBOICTBAa BEIIECTB B XOJ€ | BeiaBMKeHME THIOTE3, HX
BBITIOJTHEHHST JTA00OpaTOpHOTO | 000CHOBAHUE,

OTbITa, JeNaTh BBIBOJBI O | JIOKA3aTEIbCTBO
3aKOHOMEPHOCTSIX  CBOWCTB

MeTauIoB B mepuonax U | KoMmMyHHKaTHBHBIE:
rpyIImax. Y4acTBYIOT B KOJUIEKTHBHOM
THonyuam B03MONCHOCMb | OOCYKIECHUN npooieM,
HayuumsCsi: TPOTHO3HPOBATH | MPOSBISIOT aKTHBHOCTH BO
XUMHUYECKHE CBOMCTBA | B3aUMOJEHCTBUN VIS
HEU3YUYEHHBIX JJIEMEHTOB U | pEelICHUS KOMMYHUKAaTHUBHBIX
UX COEIUHEHWII Ha OCHOBE | M MO3HaBaTEJIbHBIX 3aau
3HAHU O TMEPUOJUYECKOM

3aKOHE.

13. | Meramuisl B mpupoje. 15- §12, Hayuamcs: COCTaBJAThH | PeryasiTuBHbIE: l'opnoctb3a
OO6mme 20.10 ymp. 5 ypaBHEHUS peakmuit , | YuuThIBalOT  TPaBWIO B | POCCHUCKYIO HAYKY
CIocoObI MX 2018 [IpoekT | mexanux B OCHOBE | IJTAHUPOBAHUM H KOHTPOJIC
MOJTy4eHUs 1: MOJIy4EHUS] METAIIJIOB. crocoba JieicTBus

«Meran | Ilonyuam sozmooicnocms | 11o3HaBaTebHbIE:

JYPTUS. | HAY4YUmsCs: npuBouThH | Mcnons3yroT MOMCK
Croco0 | mpumepsl ypaBHEHUH | HeoOXoauMOM  HHpOpMAITN
BI peakiuii, neXalux B OCHOBE | /Ui BBIMOMHEHHS y4eOHBIX
MOJIy4eH | MPOMBIIUICHHBIX  CHOCOOOB | 33JaHUN C HCIOJIb30BAaHHEM
usi MOJIy4EHUS UyT'YHa U CTaJH. yueOHOM TUTepaTyphl
METaIIo KommyHnukaTuBHble:

B»

Y4uThIBalOT pa3HbIC MHCHUA
N CTPEMHUTHCA K KOOPpANHAIUN
Ppa3JIMIHBIX MO3UITHI B
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COTPY/IHUYECTBE
14. | PemieHue pacueTHBIX 15- §12, Hayuamcs: pewars | PeryasiTuBHbIe: OBnaneHue
3aJa4y  C  IOHATHEM 20.10 ynp.2, 3, | pacyeTHbIE 3agaun 110 | OueHuBaT  [PaBUWIBHOCTH | HABBIKAMU JUISt
maccosast 00714 2018 7 YpaBHEHHSIM XMMUYECKUX | BBIMIOJIHEHHUSI JIEHCTBHS Ha | MPAKTUYECKON
8bIX00a NPOOYKMa peaknmii, TPOTEKAIUX C | ypOBHE aJICKBATHOM | ESITEIBHOCTH
y4aCTHEM METAUIOB M WX | PETPOCIEKUBHOM OIIEHKU
COCIMHEHUH. IMo3naBaTenbHbIE:
IHonyuam 803modcHocmy | Beioupator HauboJee
HAYUUmvCsi: pemath | 3pdexTuBHBIC CrocoObI
OJIUMITHATHBIC 32/Ia9H. peneHus 3aad,
KOHTPOJIUPYIOT ¥ OIICHUBAIOT
MPOIIECCUHU pe3yibTar
JeSITeITbHOCTH
KoMmyHHKaTUBHBIE:
KonTponupyror JIEUCTBUSA
napTHepa
15. | [lonsatue o Koppo3uu 22- §13, Hayuamcs: UCII0JIb30BaTh | PeryjJsiTuBHbBIE: YMeHnue
METaJIOB 27.10 yap. 3, 4 | mpu xapakTepucTuke | Pasnmuuaror croco0 U | HHTETPUPOBATh
2018 [IpoekT | METAIOB W WX COCAWHEHHH | pe3yNbTaT NEeHCTBHS MOJTy4YEHHbIE 3HAHUS
2 HOHATUS «koppo3us | [lo3HaBaTe/bHBIE: B MPAKTUYECKUX
«Crnioco0 | MeTaoBy, «xuMuyeckas | Biageror o0muM npueMom | ycloBUSX
Bl KOPpO3HsD», peleHus 3a1a4
3aLIUTHI | «JIEKTPOXUMHYECKAs KoMMyHuKaTHBHBIE:
oT KOPpO3HsD», HaxoJuTh | JloroBapuBarorcs 0
KOPpO3H | CIOCOOBI 3aIllMThl METAJUIOB | COBMECTHON  JIESTEIBHOCTH,
u» OT KOPPO3HH. HPUXOIST K oOuiemy
Tonyuam 603MOJICHOCb | PEILICHUIO
HAYYUmuvcs IPUMEHSATh
3HaHUS O KOPPO3UU B KU3HMU.
16. | lllenouHble MeTaIbI: 22- §14 cl19 | Hayyamwvcsa: naBaTh | PeryasiTuBHble: Pa3Butne
oOras 27.10 ynp.4,5 | XapakTepUCTUKY IIeJI04YHbIM | [maHupyroT cBOM NEHCTBUSA B | OCO3HAHHOTIO,
XapaKTepUCTHKA 2018 MeTaJulaM MO MX MOJDKEHUIO B | CBA3M € IIOCTaBJICHHOM | yBaKUTEIBHOTO U
I[1CX5 J.M.MenneneeBa, | 3a1a4eii U YCIOBUSMH €€ | JOOpPOXKEIATEILHOTO
UCCIIeI0BaTh CBOWCTBA | peIIeHus OTHOIICHUS K
HIEJIOYHBIX MeTauioB — Kak | [lo3HaBaTeabHBbIE: IPYrOMY  UENIOBEKY.
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MPOCTHIX BEIIECTB. CraBar u  ¢dopmymupyror | Ero MHCHHIO,
Tonyyam 803MOJICHOCMb | TISIA U TIPOOJIEMBI YpOKa CIIOCOOHOCTH  BECTHU
HAyuumsCsi: rpamoTHO | KoMMyHUKaTHBHbBIE: IUAOT €  JIpYyruMu
oOpamarbcs ¢ BEIECTBAMHU B | AJICKBATHO UCTIONIB3YIOT | JIFOJABMH
MTOBCEIHEBHOM YKU3HH. pedeBbIe cpeincTBa A
3¢ HEeKTUBHOTO peleHus
KOMMYHHKATHBHBIX 33124
17. | Coenunenus 29.10 §14, Hayuamcs: xapaxtepuzoBath | PeryisiTuBHbIE:
IIEJI0YHBIX METAJIOB - ymp. 5 du3nyecKkue M XUMHYECKHE | YUUTHIBAIOT  TPAaBWIO B
3.112 [Ipoext | cBoOlicTBa OKCHUJIOB U | INIAHUPOBAaHUU M KOHTPOJIE
018 3. THAPOKCHUIOB IIEJIOYHBIX | crtoco0a perieHus
«Tonyuy | meTamios, coctaBiATh | [lo3HaBaTe/bHBIE:
eHue XUMUYCCKUE ypaBHeHus, | Mcronp3yroT MTOMCK
IIEJIOYH | XapaKTepU3YyIOIIHe CBOMCTBA | HEOOXOIUMON  HHGOPMAITHHI
BIX IICJIOYHBIX METAJUIOB, PEIIaTh | JUII  BBIOJTHCHUS YYCOHBIX
METAJUIO | «IIEMOYKI TPEBPAICHHH. 3aJaHii C HCIOJIb30BaHUEM
B Hlonyuam B03MONCHOCMb | YICOHOU TUTEPATYPHI
METOJIOM | HAYYUMbCA: cocTaBiisTh | KoOMMyHUKATHBHbBIE:
AJICKTPO | «ILETIOYKW TPEBPaIICHHUH. YYuThIBalOT pasHble MHEHUS
u3a» U CTPEMSATCA K KOOPJWHAIIUH
Pa3IMYHBIX MTO3UIIHNA B
COTPY/IHHYECTBE
18. | lllemouyHO3eMeIbHEIC 29.10 §15, Hayuambwca: JnaBath | PeryasiTuBHbIE: PazButue
METaJLIbI: oOmas - ynp.2, 3, | XapaKTepUCTUKY [TnaHupyrOT CBOM NEWCTBUS B | OCO3HAHHOTO,
XapaKTEPUCTHKA 3.112 7 HIEJI0YHO3EMETbHBIM CBSI3U c MOCTaBJICHHOW | YBAXXUTEIHHOTO u
018 MeTaJlJlaM M0 UX IMOJIOKCHMIO | 3a7jaueii M YCJIOBHUSIMH €€ | I00pOKeIaTenbHOTo
B [ICXD JI.M.MeHnneneeBa, | peuieHus OTHOIIEHUS K
XapaKTEPU30BaTh coctaB | [lo3naBaTe/IbHbBIE: IPYroMy  YeJlOBEKY.
aTOMOB, uccienosath | CtaBat u  popmynupytot | Ero MHEHHIO,
CBOMCTBa HIEJIOYHBIX | eI U MPOOIeMBI YpOoKa CIIOCOOHOCTH  BECTH
METAJUIOB — Kak HpocThiX | KoMMyHHKaTHBHBIE: IUaoT C  JIpYyruMu
BEILIECTB. AJleKBaTHO UCTIONB3YIOT | JIOABMH
THonyuam B03MOJHCHOCMb | PEUEBBIC cpencTBa AN
Hay4umocsi: rpaMOTHO | 3¢ (HEKTUBHOTO pelieHus
oOpaimarbcs ¢ BENeCTBAMU B | KOMMYHUKATUBHBIX 3a/1a4
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OBCEIHEBHOMU KU3HU

19. | Coenunenus 12- §15, Hayuamcsa: xapaxtepusoBath | PeryissTuBHbIE:
LIEJI0YHO3EMEIIbHBIX 17.11 ymp. 3, 4 | ¢puzndyeckue ¥ XUMUYECKHE | YUNUTBHIBAIOT  MpPaBUIO B
METaJIOB 2018 [Ipoekt | cBoiicTBa OKCHJIOB U | TUITAHUPOBAaHUM W KOHTPOJIE
4. TUIPOKCHJIOB crioco0a penieHust
«lonyd | mIETOYHO3EMETBHBIX Ilo3naBaTenbHbIE:
eHue METaJIJIOB, cocTaBysATh | Mcroab3yroT MOUCK
HIEJIOYH | XUMUYECKHE ypaBHEHUs, | HEOOX0MMOHW  WH(pOpPMAITUH
BIX XapaKTEPHU3YIONIME CBOWCTBA | I BBITIOJHEHUS YYEOHBIX
METAJIJIO | IIEJOYHBIX METAJIJIOB, peliaTh | 3a4aHUi € HCIOJIb30BAaHUEM
B «IIETIOYKW» IIPEBPAILCHUM. yueOHOM JTTepaTyphbl
anekrpo | [lonyuam 6o3modcHocms | KoMMyHUKATHBHBIE:
JIU30M HAy4umocsi: COCTABJIATh | YUUTHIBAIOT pa3HbIe MHEHUS
coJiei» | «EMOYKM» MpEeBpaIleHN U CTpEeMATCS K KOOpPIUHAITUH
pa3IUYHBIX MO3UIUI B
COTPY/IHHYECTBE
20. | AmroMuHHMIH — 12- §16 cl19 | Hayuamucs: naBath | PeryasiTuBHbIE: DOopMUPYIOT UHTEPEC
TEPEXOTHBIN DJIEMEHT. 17.11 ynp.4,5 | XapakTepucTuky anatoMuHus | [TaHupyroT cBOM NEHCTBHS C | K KOHKPETHOMY
dusnyeckue u 2018 no ero mopkeHuto B IICXD | mocraBneHHOW  3afadeid ¥ | XUMHUYECKOMY
XUMHUUYECKHUE CBOMCTBA H.N.Menneneena, YCIOBUSIMU €€  PEIICHUS, | DJIIEMEHTY
QTIOMUHHUSL. XapaKTepU30BaTh COCTaB | OLIEHUBAIOT  IPaBUJIbHOCTh
[Tonyuenue u aToma, XapaKkTepHU30BaTh | BHITIOJHEHUS IEHCTBUS
MIPUMEHEHHE ¢usnueckue u xumuueckue | [lo3maBaTeJbHBIE:
ATIOMHUHUS CBOICTBa amoMuHus, | CaMOCTOSTENbHO — BBIACISAIOT
O0OBSACHATH 3aBHCUMOCTH | U bopmynupyroT
CBOWMCTB aQJIOMHHHUS OT €ro | IOo3HaBaTelbHYIO ()1
MOJIOKEHUS B [ICXD | ucnonp3yroT 0oO0IIMe MpPUEMBI
J.U.MenneneeBa, OOBSCHSATH | PEIICHHS 3a1a4
MPUYUHBI xumuueckoi | KomMmyHukaTuBHbIe:
WHEPTHOCTH aTFOMUHUSL. Honyckator BO3MOKHOCTb
THonyuam B03MOJCHOCMb | PA3IUYHBIX TOUEK 3PEHHUS, B
Hay4umocsi: IPaMOTHO | TOM YHKCJIE€ HE COBIMAJAIOIINX

oOpalarbcs ¢ BelleCTBaMHU B
IOBCEIHEBHOMN KU3HU

¢ ux cobOcrBenHoii. U
OPUEHTUPYIOTCS Ha TIO3HIIUIO
naptHepa B OOIICHHUU u
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B3aUMOJICVICTBUU
21. | CoenuneHus 19- §16, Hayuamcsa: xapaxtepusoBath | PeryissTuBHbIE: DOopMUPYIOT YMEHHE
ATFOMUHHS — 24.11 ymp. 5 duznyecKkue M XUMHUYECKHE | YUUTBIBAIOT  NPAaBWIO B | HHTETPUPOBATH
OKCHUJT M THAPOKCH]I, 2018 [Ipoekt | cBoOlicTBa OKCHJIa U | INIAHUPOBAHUU W KOHTPOJIE | MOJyYCHHBIC 3HAHUS
ux aM(pOTEePHBIH 5 TUAPOKCHUIA QTIOMHHHS, | CIToco0a perieHus B MPKTUYECKYIO
Xapakrep. «IIpousB | cocTaBiATh xumuyeckue | Ilo3naBaTeibHbIE: KU3Hb
OJICTBO U | YpaBHEHUSI, Ucnons3ytor MIOVCK
IPUMEHE | XapaKTepu3ylolue CBOMCTBA | HEOOX0AUMON  MHpOpMaLUU
HUE ATFOMUHUS, pemIath | ;Ui BBITIOJHEHHUS yYeOHBIX
ATIOMUH | «UETOYKW» IMPEBPALICHUI. 3aJIaHUM  C UCIIOJIb30BAaHUEM
us» IHonyuam 803MOJHCHOCMb | YUEOHOU JTUTEPaTyphl
[oaroto | Hayuumwcs: coctaBiATh | KoMMyHUKATHBHBIE:
BUTHCA K | «LETIOYKN» MPEBPAIICHUI KonTponupyror JIEACTBUE
MPaKTUYT napTHepa
€CKOU
pabote
Nel
22. | lIpakTHYecKas 19- Hayuamcsa: oOpamarecs ¢ | PerynsiTuBHbIE: PazBurtne
pabora Nel 24.11 1ab0paToOpHBIM OCyIIecTBISIFOT  MOMIArOBBIA | KOMMYHHUKATHBHOTO
OcymecTBiieHHe 2018 000pyTI0BaHHEM U | KOHTPOJIb TI0 PE3YJIbTATY KOMIIOHEHTA B
LENOYKH XUMHYECKHX HarpeBaTeIbHBIMU Ilo3naBaTenbHbIE: oO011eHuu "
MpeBpaleHu npubopaMu B COOTBETCTBUHU C | Bianeor oOmuM npueMoM | COTpYAHUYECTBE  CO
paBUJIaMu TEXHUKH | pelIeHHs 3a1a4 CBEPCTHUKAMHU u
0e30MacHOCTH,  ONUChIBaTh | KOMMyHHMKATHBHBIE: YUUTENIAMU
XUMHYECKUN HKCHEPUMEHT C | YUUTHIBAIOT pa3Hble MHEHHS
MOMOIIBI0  SI3bIKA  XUMUH, | U CTPEMATCS K KOOpPIUHAIUU
JenaTth BBIBO/JIbI [0 | pa3IUYHBIX  TO3UIIMHA B
pe3yapTaTaM 3KCIIEPUMEHTa. | COTPYTHHUYECTBE
THonyuam B03MOIHCHOCHL
Hay4umocs: OCO3HaBaTh
HE00X0/IMMOCTh COOJIOCHUS
npaswiTh u OT nmnsa
COXpaHEHUS 310pPOBbA
OKPYXAaIOIIUX.
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23. | Kemezo — odmeMeHT 26.11 §17, Hayuamocs: naBaTh | PeryJsiTuBHbBIE: DopMUPYIOT UHTEPEC
VIlIrpynnsr mobouHoH — yup. 3,4 | XapaKT€pUCTUKY xkenesa | [lnmanupyror cBou neucrBus ¢ | K KOHKPETHOMY
IIOATPYIIIBL. 1.122 [Ipoexkr | noeronomkenuto B IICXD | mocraBieHHONW  3ajadedl M | XUMUYECKOMY
dusnueckue " 018 6 J.M.Menneneesa, YCIOBHSIMH €€  pEIICHUSs, | SJIEMEHTY
XHMUYECKHE CBOMCTBa «[IpousB | xapakrepu3oBaThb COCTaB | OLIGHUBAIOT  IPABHJIBHOCTH
xene3a. Haxoxnenue OJICTBO | aToma, XapaKTEepPH30BaTh | BBITIOJTHEHUS ICHCTBHS
B IIPHUPO/IE. gyryHa» | ¢pusndyeckue u xumuueckue | [lozHaBaTebHbIE:

CBO¥CTBa Xene3a, 00BACHATH | CaMOCTOSITENTFHO — BBIICISIOT
3aBUCHMOCTb CBOWCTB JKe€Je3a | U bopMynupyroT
ot ero nojnoxenuss B I[ICXD | no3HaBaTenbHyO LETIb,
JA..Menneneesa, UCIOJIB3YIOT 00IIue MpPHUEMbI
UCCIIEI0BATh CBOWCTBA | pelIeHus 3a/1a4

xKeneza B XOJie BBIMOJHEHHS | KoMMyHMKATHBHbBIE:
1a00paTOpPHOTO ombITa, | Jlomyckaror BO3MOKHOCTh
OTIMCHIBATH XUMHYSCKUAN | pa3IUYHBIX TOYCK 3pPEHUs, B
AKCTIEPUMEHT. TOM YHCJE€ HE COBMAAAIOIINX
Hlonyuam 803MOXMCHOCMb | ¢ WX  coOctBeHHOW. U
HAy4umocsi: FPaMOTHO | OPUEHTUPYIOTCS Ha TO3UIHIO
oOpamaTeCs ¢ BEIIECTBAMU B | MapTHEpa B  OOIICHWH U
IIOBCEIHEBHOM KU3HU B3alMOJEHCTBUU

24. | CoenuHEeHHUST  KeJe3a 26.11 §17 c19 | Hayuamca: xapaxktepu3oBath | PeryjJsiTuBHbIe: PasBurue
+2,+3 ux - ynp.4,5 | GU3MYECKHEe W XUMHYECKHE | YUUTHIBAIOT  MPaBUJIO B | OCO3HAHHOTO,
KaueCTBEHHOE 1.122 [Ipoekt | cBoiicTBa OKCHUJIOB U | IUVITAHUPOBAaHUM U KOHTPOJIE | YBAKUTEIHHOIO u
omnpeneeHue. 018 7 THIAPOKCHJIOB Kenesa, | crocoba penieHus T0OpOKENaTeILHOTO
I'enetnueckue  psiabl «[IpousB | cocTaBisATh xumnyeckue | [lozHaBaTeabHbIE: OTHOLLIEHHUS K
Fe*?n Fe®. OJICTBO | YpaBHEHHsS, Hcnonb3ytor MOWCK | IPYTOMY  YEJOBEKY.

CTalnW» | XapakTepusylolue cBoicTBa | HeoOxoaumon uHpopmanuu | Ero MHEHHUIO,
[Moaroto | coenuueHuit kKenesa, | UIsl  BBINOJHEHUS Yy4eOHBIX | CIOCOOHOCTH  BECTH
BUTBHCA K | IPOBOJIUTH KaueCTBEHHBIC | 33laHUH C UCIHOJB30BaHUEM | JHAOT C JIPYTUMU
NPaKTH4 | peaklud, TMOATBEPKIAAroIMNe | yaeOHOM TuTepaTypsl TIOJIBMU
ecKoM HaJIMYue B BOAHBIX pacTBopax | KoMmMyHuKaTUBHBbIE:
paboTe | KATHOHOB ’Kele3a, peulaTh | YUYUTHIBAIOT Pa3Hble MHEHUS
Ne2 «UIETIOYKWY TIPEBPAILCHUH. U CTpEeMATCS K KOOpPIWHAIUU

Ilonyuam B03MOJCHOCMb | PA3JMYHBIX ~ TO3UIMHA B

HAY4Umocsi: COTPY/IHUYECTBE
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COCTaBIATH«ICIIOYKMD)

MIPEBPALLICHUH, COCTAaBJIATh
MOJICKYJISIpHBIE ¥ IOJIHBIC
WOHHBIE  YpaBHEHHS  TIO0
COKpAIIEHHBIM MOHHBIM
yYpaBHEHHSIM

25. | IlpakTHyeckas 3- [oarorto | Hayuamca: obpamarbes ¢ | PeryasTuBHbIe: Osnanenue
paGora Ne2 8.122 BUTBHCA K | JIAOOpaTOPHBIM OCymIeCTBISIIOT ~ MOLIATOBBIN | HABBIKAMU JUTST
[Tony4yenue " 018 IpakTHY | 000pyI0BaHUEM U | KOHTPOJIb 1O PE3YJIBTATY MIPaKTUYECKON
CBOWCTBA COEIUHEHHU €CKOH HarpeBaTeIbHBIMH IMo3naBaTtenbHbIE: JEATEIbHOCTH
METaJIJIOB. pabote | mpubopamu B cOOTBETCTBHH C | CTPOST peueBoe

Ne3 NpaBUIaAMHA TEXHUKH | BBICKa3bIBAHHUE B YCTHOW H
0€301acCHOCTH,  OTHCHIBATH | MUCHMEHHOU hopme
XUMUYECKNN SKCIIepUMEHT ¢ | KoMMyHMKATHBHbBIE:
MOMOINBI0  SI3bIKA  XUMHH, | YUUTBHIBAIOT pa3Hble MHEHHS
JenaTh BBIBO/IBI MO | U CTPEMSTCS K KOOPIMHAIIUU
pe3ynbTaTaM 3KCIepUMEHTA. | Pa3jiMYHbIX  MO3UIUi B
Tonyuam B03MOJHCHOCMb | COTPYTHUYECTBE
HAy4umocsi: OCO3HaBaTh
HEOOXOAUMOCTh COOJIIOIEHUSI
npaBwiTh u OT ma
COXpaHEHUS 310pOBbSA
OKPY>KaIOIIHX.

26. | IlpakTHYecKas 3- Hayuamcsa: oOpamatbes ¢ | PerynssTuBHbIE: OBnanenue
pabora Ne3 8.122 1ab60paTOpPHBIM OCylIlEeCTBISIIOT ~ MMOIIArOBBIM | HABBIKAMHU JUTS
Pemenue 018 0o0opynoBaHueM U | KOHTPOJIb 110 Pe3yabTaTy MPaKTUYECKON
AKCIEPUMEHTATBHBIX HarpeBaTeIbHBIMU IMo3naBaTenbHbIE: JEATeIbHOCTH
3a/a4 Ha npubopamu B cootBeTcTBUHU C | [IpoBOasT  cpaBHEeHHUE U
pacrno3HaBaHHe u MpaBUJIaMU TEXHUKH | KIaccu(UKaIIio o
MoJTy4eHue 0€30MacHOCTH,  OMNHUCHIBATh | 33JJAHHBIM KPUTEPUIM
COEJIMHEHUI MeTaJlJIOB XUMHUYECKUH 3KcriepuMeHT ¢ | KoMMyHMKaTHBHBIE:

NOMOIIbIO  si3bIKa  XUMHHM, | JloroBapuBaroTcs 0
JenaTth BBIBO/JIBI MO | COBMECTHBIX JEHCTBUSX B
pe3yapTaTaM dKCIIEPUMEHTA. | PA3IMYHBIX CHUTYAIHsIX
Tonyuam 803MOACHOCHb
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HAY4Umocsi: 0CO3HAaBaTh
HEOOXOIMMOCTh COOIIOICHUS
npasun Tb u OT jns
COXpAHCHHS CBOETO 3/I0POBbS
U OKPYXKAIOIIHX.

27. | O6o0Omenne  3HAHUH 10- [Ipoexr | Hayuamcs: 00001mates | PeryiasTuBHbIE: Bripaxator
o teme «Merauib» 15.12 8 3HaHUS U IPEACTABILATH MX | BHOCAT HEOOXOJUMBbIE | aJIEKBaTHOE
2018 «Otnua | cxeMm, Ta0iuIl, Mpe3eHTAIH KOPPEeKTHBBI B  JICHCTBUE | IOHUMAHHUE TPUYNH
ue MOCJie €ro 3aBEpIICHUs] Ha | ycrexa W Heycrexa
YyyryHa OCHOBE €ro U  ydyera | yueOHOU
U CTaJIm» XapaxTepa C/ICTIAHHBIX | AEATEIbHOCTH
Iloaroro OIINOOK
BUTBHCS K ITo3HaBaTe/bHBIE:
KOHTPOJI Crpost peueBoe
BHOU BBICKA3bIBAHUE B YCTHOM U
pabote MUCbMEHHOU popme
KommyHukaTtuBHbIe:
KOHTPOJUPYIOT JEUCTBUS
napTHepa

28. | KonTpoJbHas paGoTa 10- Hayuamcsa: IpUMEHSATH | PeryasiTuBHbIE: ITposiBnsitoT
Ne2 15.12 MOJTy4YCHHbIE 3HaHUSA u | OCyIIeCTBISAIOT HMTOTOBBIM M | OTBETCTBEHHO-CTh 3a
o reme «MeTaib» 2018 chopMHUpPOBaHHbIE  yYMEHHUA | MIOLIATOBBIM  KOHTPOJIb MO | pe3YNIbTaThl

JUI pellleHns y4eOHbIX 3a/1a4 | pe3ysIbTaTy
Ilo3naBaTenbHbIE:
Crposr peyeBoe
BBICKa3bIBaHUE B YCTHOM U
MUCbMEHHOU opme
KoMmyHnKkaTuBHBIC:
KOHTPOJIHPYIOT NeCTBUS
napTHepa

Tema 3. Hemerannbi(284.)

29. | Obmas 17- §18, Hayuamcs: naBaTh | PeryjasiTuBHblIe: dopMupoBaHue
XapaKTepUCTUKA 22.12 ymp.2, 3, | onpeneneHus noHsTusiM | [InaHupyroT cBOM JEHCTBUSA B | TOTOBHOCTH u
HEMETAJIOB 2018 7 «AIEKTPOOTPULIATENILHOCTEY « | CBS3U c MOCTaBIEHHOM | CITOCOOHOCTH K

AIITOTPOTIHSD) 3ajaueli W YCIOBUSAMHU €€ | 0OyUeHHIO "
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XapaKTepu30BaTh HEMETAIUIBI | PEIICHUS CaMOPa3BUTHIO u
no ux nojioxenutro B [ICXD | Ilo3HaBaTeJbHbIE: caMo00pa30BaHUIO HA
JA.M.Menneneea, onucbiBaTh | CTaBaT ©  (HOPMYIHPYIOT | OCHOBE MOTHBAIMH K
CTPOCHHE (u3ryueckre | meiau u MpoOJIeMBI ypoKa 00y4EeHHIO u
CBOMCTBa HeMeTasioB, | KoMMyHHMKaTHBHBIE: MTO3HAHUIO
OOBSICHATH 3aBUCUMOCTH | AJIEKBaTHO HCIIOJIB3YIOT
CBOWCTB HEMETa/NIOB OT HX | PCUCBBIC cpencTBa A
IIOJIOKEHUS [ICXD | appexTuBHOTO peuieHus
. N.MenpeneeBa;cocTaBisiTh | KOMMYHUKATHBHBIX 33/1a4
HAa3BaHMUS COEAMHEHUI
HEMETaJUIOB 1o (dopMmysie H
dopmyn 1o Ha3BaHUIO,
HayJaTcs JaBaTh
OTIPEJICIICHUST «AJUTOTPOITHS»,
«aJUTOTPOITHBIC
MO U (DUKAITAN.
Tonyuam B03MOACHOCH
Hay4umscs: TPOTHO3UPOBATH
CBOICTBa HEU3YYECHHBIX
3JIEMEHTOB M UX COEIMHEHUUN
HA  OCHOBE 3HAaHUH O
NEPUONYECKOM 3aKOHE
30. | OOmme  XMUMHUYECKHUE 17- §18, Hayuamcsa: xapakrepusoBaTh | Pery/jsiTuBHBbIE: PasBuBaror
CBOMCTBa 22.12 ynp.3, 3, | cTpoeHue HeMeTauioB, | [loctaHoBka yueOHOM 3amadyu | OCO3HAHHOE
HEMETaJLJIOB. 2018 7 o01Iue XMMUYEeCKHe CBOIMCTBA | HA OCHOBE COOTHECEHHs TOTO, | OTHOIIEHHE K CBOUM
Hemerannsl B mpupoie HEMETAIIJIOB, OTHCHIBATh | YTO HM3BECTHO U YCBOEHO , U | COOCTBEHHBIM
u CHoCco0bI ux o0I1ue XMMUYECKHEe CBOMCTBA | TOTO, YTO €I11€ HEU3BECTHO MOCTYIKaM
MOJTyYeHUs HEeMeTalsioB ¢ nomoinbio | [lo3HaBaTebHbBIE:
S3bIKa XUMHUH, COCTaBIAThH | BBIABM)KEHHME THUMOTE3, HX
ypaBHEHUS XMUMHUYECKUX | 000CHOBaHHE,
peakiuii, XapakTepU3yIIIUX | JOKa3aTeIbCTBO
XUMHYECKUE cBoiictBa | KommyHukaTuBHbIe:
HEMETAIIJIOB UX COSMHEHUH | YUacTBYIOT B KOJUIEKTUBHOM
THonyuam 803MOIHCHOCMb | OOCYKICHUH po0iem,
HayuumsCs: TPOTHO3HPOBATH | MPOSBISIOT AKTHBHOCTH BO
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CBOMCTBA HEU3y4YCHHBIX
3JICMEHTOB U MX COCIMHCHUM
Ha OCHOBE 3HAHUI 0
MIEPUOINYECKOM 3aKOHE

B3alMOJEHCTBUU s
pelIeHNs] KOMMYHUKATHUBHBIX
U I03HABaTEIbHBIX 3a1a4

31. | Bomopon 24- §19, Hayuamcsa: xapaxtepusoBath | PeryissTuBHbIE: DopMUPYIOT
28.12 ymp.2, 3, | BOAOPOJ MO €ro MoJIOKEHUIo | Paznudaror croco6 Y | KOMMYHHKATHBHBIHA
2018 7 B [ICXD JI..11.Menneneesa, pe3ynbTaT IeHCTBHS KOMIIOHEHT B
[Ipoekt: | xapakrepu3oBarh crpoeHue | [lo3HaBaTebHBIE: oOmIeHuu u
«[IpousB | aToMa BOAOPOIA, OOBSICHATH | BiameroT oOmMM MPHUEMOM | COTPYIHHYECTBE  CO
OJICTBO | €r0  BO3MOXHBIC  CTCTICHH | pEIICHHS 3a71a4 CBEPCTHUKAMH B
BOJIOPOJT | OKHCIICHHS, XapakTepru3oBath | KoMMyHUKaTHBHbIE: nporecce
a» ¢usndeckue u xumuueckue | [foroBapuBarorcs 0 | oOpazoBaTebHON
CBOMCTBA BOJIOPOJIA, | COBMECTHOM  JEATEIBHOCTH | IEATEIIbHOCTH
00BSACHATH 3aBHCHMOCTb | TI0JT PYKOBOJICTBOM yUHUTEIIS
CBOMCTB BOJOPO/JIA oT
nonoxkenus ero B [ICXD
J.M1.MenpaeneeBa, onmMchIBaTh
nabopaTopHbIC u
MIPOMBIIIJICHHBIE CHOCO0bI
MOJIy4eHUs! BOAOPOJA .
IHonyuam B03MOIHCHOCHL
Hay4umocsi: 0OBSACHATH
JMBONCTBEHHOE  TOJIOKEHUE
BOJIOpOJIA B TICXD
J.M.MenneneeBa, rpamMOTHO
oOpalarbcs ¢ BelIeCTBaMHU B
MOBCE/IHEBHOM JKHU3HU
32. | Boma 24- §20, 21 | Hayuamcsa : xapakrepu3oBath | PeryjasiTuBHble: HNmeroT uenoctHoe
28.12 ymp.2, 3, | cTpoeHue Molekynsl | [Imanupyrot cBou AeWcTBUS B | MUPOBO33pEHHUE,
2018 7 BOJOpPO/A, (PU3MUECKHE U | CBA3M C  TIOCTaBJICHHOMN | COOTBETCTBYIOILIEE
[IpoexT | XUMHUYECKHE CBOWCTBA BOJBI, | 3a7jaue€ii W YCIOBUSIMH €€ | COBPEMEHHOMY
«CBOWCT | OOBSACHATH AHOMAIWU BOJIBI, | PEIICHHUS VPOBHIO  Pa3BHUTHS
Ba crnocoObl  o4MCTKM  Bojbl, | [lo3HaBaTeIbHBIE: HAyKH
BOJIBD» OpUMEHSTh B ObITY GuibTpel | CTaBAT ©  (GOPMYIUPYIOT

JJIA OYUCTKH BOJbI,

1eJI ¥ TPOOJIEMBI YpOKa
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HCIIOJIBb30BaTh
BOAOY,

MPaBUILHO
MUHEPaIbHYIO
BBIMIOJIHATH ~ pacyeThl MO
YpaBHEHUSIM XUMHUYECKUX
peaKkuuii, MPOTEKAIUX C
y4acTHEM BOJBI.

Tonyuam B03MOJICHOCHb
HAYYUmvCa. 00BEKTUBHO
OIEHUBATh HMHQPOPMALUIO O
BEIIECTBAX U XUMHUYECKUX
nporeccax, KPUTUYECKU
OTHOCHTHCS K TCEBJIOHAYUYHOU
uH(popMaLuy,
HEJ00pOCOBECTHOI pekiame

KoMmyHHnkaTuBHBIE:
KonTposmpyror JIEUCTBUSA
napTHepa

33.

TanoreHsr:
XapaKTEPUCTHKA

oOmras

12.01
2019

§22,
ynp.2, 3,

Hayuamcs: xapakTepu3oBaTh
CTpOeHUE MOJICKYIT
rajoreHos, OITUCHIBATH
Gu3nYeCKue W XHMHYCCKUC
CBOMCTBAa  TaJOICHOB Ha
OCHOBE HAaOIIOAEHUI 3a HX
MPEBPAICHUSMH  BO  BpeMs
JIEMOHCTPAI[HOHHBIX OIIBITOB,
O0OBSICHITE 3aBUCHMOCTH
CBOWMCTB TaJIOT€HOB MX OT
nojoxkenus B IICXD JI.W.
Meneineesa, COCTaBJIATh
bopmyIbl COEMHEHUI
rajJloreHoB ¥ 1o (opmyrnam
JlaBaTh Ha3BaHHU
COCJIUHEHUSM rajOTe€HOB

Honyyam 603MOINCHOCMb
HAYYUmucsi: 0CO3HaBaTh
HEOOXOIMMOCTh COOIIOICHUS
paBUII 9KOJIOTHYECKOM
0€3011aCHOCTH npu

PerynsitTuBHbIe:

[ImanupyroT cBOM EWCTBUA B
CBSI3U c MOCTaBJIECHHOMN
3a7laueii W YCIOBHUSIMHU €€
pelieHus

Ilo3naBaTenbHbBIE:

Crapitr u  opMynupyoT
LeNH U TPOoOJIeMbl ypoKa
KomMmyHukaTuBHbIE:
AJIeKBaTHO UCIIOJIB3YIOT
peueBbie CpencTBa TUISE
3¢ HEKTUBHOTO penieHus
KOMMYHHUKATUBHBIX 33/1a4

[IposiBisroT
HKOJIOTHYECKOE
CO3HAHUE
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00palieHnu ¢ rajoreHaMu

34. | CoenuneHus 9- §23, 24 | Hayyamca:  ycraHaBiauBaTh | PeryJsiTuBHbBIE: Bocnuranue
raJOreHOB 12.01 ynp.2, 3, | CBA3b MEXKIY CBOICTBaMM | YUUTBHIBAIOT  IPAaBWJIO B | OTBETCTBEHHOIO
2019 7 COEIMHEHUI u UX | INIAHUPOBAHUU M KOHTPOJIE | OTHOLIEHUS K
[Ipoekt | mpuMeHEHHEM, M3y4arh | crocoda pemeHus pUpoIe
[Ipou3sBo | cBolicTBa coenunenuil | [loznaBarenbHbIe:
JCTBO W | TaJIOTCHOB B xozae | Ucnoms3yror TIOMCK
IPUMEHE | BBIMOJIHEHUsS JabOopaToOpHbIX | HEOOX0AUMON  MHpOpManUu
HUE OTIBITOB , JUIL  BBITIOJTHEHHS Y4eOHBIX
rasiored | [lonyuam B03MOJCHOCMY | 3aIaHU C WCITIOJIH30BAHUEM
OB. Hayyumuvcs:  WCTOJIB30BaTh | yUeOHOU IUTEpaTyphI
npruoOpeTeHHbIE KoMMyHuKaTHBHbBIE:
[MoxaroTo | KOMIETEHINH npu | YYUTBHIBAIOT pa3Hble MHEHHS
BUTHCS K | BBITTOJTHEHUN MIPOEKTHBIX | U CTPEMSTCS K KOOPIHHAIIUU
MPaKTHY | padOT 1O M3YyYEHUIO CBOWCTB | Pa3IMYHBIX  TO3WIUA B
€CKOMU U CIIOCOOOB TIONyYEHHS U | COTPYAHUYECTBE
paboTe | pacro3HaBaHMsI COEIMHEHUMN
Ned. raJIOTCHOB
35. | IIpakTHYecKas 14- Hayuamcs: oOpamartbest ¢ | PerynssTuBHbBIE: Osnagenne
pabota Ne4 19.01 1ab0paToOpHBIM OCyIecTBISIIOT ~ MMOIIArOBBIA | HABBIKAMH TUTSt
Pemenue 2019 000pyTI0BaHHEM U | KOHTPOJIb TI0 PE3YJIbTATY MPaKTUYECKOU
AKCIEPUMEHTAIBHBIX HarpeBaTelbHbIMU IMo3naBaTenbHbIE: JEATeIbHOCTH
3a/a4 1o TeMe npubopamu B cootBeTcTBUHU C | [IpoBogsT  cpaBHEeHHME U
«[loarpynna paBUJIaMu TEXHUKH | KIaccu(UKaIIio o
raJIOrT€HOB 0€30MacHOCTH,  OMNHUCHIBATh | 33JJaHHBIM KPUTEPUIM
XUMHUYECKUH 3KcriepuMeHT ¢ | KoMMyHMKaTHBHBIE:
NOMOIIBI0  53bIKa  XuMuUH, | Haxomar oOmee pemieHue
JenaTth BBIBO/JIbI o | yueOHOH 3a1aun
pe3ynbTaTaM SKCIEPUMEHTA.
THonyuam B03MOIHCHOCHL
Hay4umocs: 0CO3HaBaTh

HEOOXOIMMOCTh COOIIOIEHUS
npaswiTh u OT nmnsa
COXPAaHEHHUS CBOETO 370POBbs
U OKPYKaIOIIUX
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36. | Kucnopon 14- §25, Hayuamcs:, PerynasiTuBHbIe: Crpemienue K
19.01 ynp.2, 3, | xapakrepuzoBaTh  cTpoeHue | Paznuyaror croco6 U | 310poBOMYy  00pasy
2019 7 MOJIEKYJIbI KHCIIOpOJIa, | pe3yibTaT ACUCTBUS JKU3HU
[IpoekT | cocTaBisATh xumuueckue | [o3HaBaTesbHbIE:
«IIpounsB | ypaBHEHH], Bnanetor o0wmuMm npuemom
OJICTBO | XapaKTepU3YIOIIUE pelIeHus 3a1a9
KHACJIOPO | XUMUYECKHE cBoiicTBa | KoMMyHuKaTHBHBIE:
T KHCJIOpO/JIa, 00BsACHATH | JloroBapuBarOTCS 0
NPUMEHCHHE  AJUIOTPOTHBIX | COBMECTHOH  JIESTCIILHOCTH
MoaH(HUKAIII KUCIIOPOIa, 10T PYKOBOJICTBOM yUHUTEIISI
OTIMCHIBATh JIA0OpATOPHBIC U
IPOMBIIITICHHbIE CHOCOObI
MOJTy4eHUST KACIOPOJIa .
Tonyuam B03MOACHOCT
HAY4umoCi: IPaMOTHO
oOparaTeCcsi ¢ BEIIECTBAMH B
IIOBCEIHEBHOM KU3HU
37. | Cepa, ee ¢usnyeckue 21- §26, Hayuamcs:, PerynasiTuBHbIE: @OpMHPYIOT OCHOBBI
u XUMUYCCKUE 26.01 ynp.2, 3, | XxapakrepuzoBaTh  cTpoeHue | Paznuyaror croco0 U | 9KOJIOTHYECKOTO
CBOMCTBA 2019 7 MOJICKYJIBI  CEPBl OOBSICHATDH | pe3yabTaT ACUCTBUS MBIIUICHUS
3aBHCHUMOCTh CBOWCTB cephl | [Io3HABaTebHbBIE:
ot ee mojoxeHus B I[ICXD | Brageror oOummM mnpueMom
J.W. MenneneeBa, | peuieHus 3aaa4
COCTaBIISATh xuMnyeckue | KommyHuKkaTuBHBIE:
ypaBHEHUS, JloroBapuBaroTcs 0
XapaKTepU3YIOIIHe COBMECTHOH  JIeATEIbHOCTH,
XUMHYECKHE CBOWCTBA CEpbI, | MPUXOAS K 00IIEeMY PEIICHUIO
O0OBSACHATH MIpUMEHEHHE
AITOTPOTHBIX MOAU(PUKAIIHIA
Cepbl
THonyuam B03MOIHCHOCHL
Hay4umocsi: rPaMOTHO
oOpalarbcs ¢ BelleCTBaMHU B
MTOBCETHEBHOW )KU3HU
38. | CoeqnHeHus cepbl 21- §27, Hayuamcs:, PerynasitTuBHble: DOopMUPYIOT UHTEPEC
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26.01 ynp.2, 3, | onuchIBaTh CBOICTBA | YUUTBHIBAIOT  IPaBWIO B | K KOHKPETHOMY
2019 [IpoexT: | coenuHeHuit CEpbl, | INIAHUPOBAHUU M KOHTPOJIE | XUMHUYECKOMY
[Ipo3Box | cocTaBiATh ypaBHEHUs | criocoba penieHus AIIEMEHTY, MOMCK
CTBO peakuuii, cootTBercTByromUX | [lo3HaBaTelbHBbIE: JOTIOJTHUTEIBbHO M
cepsl «UENOYKe» MpeBpareHHH Hcnons3ytor NOMCK | MH(OPMAIIHH O HEM.
Honyuam 803MOJCHOCMb | HEOOXOMMON  MH(pOpPMAITUT
HAy4yumuvcs: TPOTHO3UPOBATH | UL  BBITIOJHEHHUS Y4EOHBIX
XUMHUYECKUE CBOWCTBA | 3alaHUA C MCIOJIb30BAHUEM
BEIIECTB HAa OCHOBE WX | yueOHOU IUTEpaTyphl
CBOWCTB U CTPOCHUS KoMmyHHKaTUBHBIE:
KoHTtposmmpyror JENCTBHE
napTHepa
39. | Cepnast KuCIIOTa Kak 28.01 §27 Hayuamcs:, PeryasiTuBHbI€:
AJIEKTPOJIUT U €€ COJIN - ONIMCBHIBAaTh CBOMCTBA CepHOU | Paznmnuaror croco6 u
02.02 KHCJIOTHI, B X0JI€ TIPOBEACHUS | pe3yibTaT JeHCTBUS
2019 nabopaTopHBIX  OMBITOB  , | [lo3HaBaTebHbBIE:
IpPOBOAWTH  KauecTBeHHYIO | Biameror oOumum npuemom
peakuuio Ha cyiabdaT - HOH pelieHus 3a1ad
Tonyuam 603moocHocmb | KOMMyHMKATHBHBIE:
Hayuumscs. Xapakrepu3oBaTh | JloroBapuBarorcs 0
ocoObie CBOIICTBA | COBMECTHON  JIESATENBHOCTH,
KOHIEHTPUPOBAHHON CEpHOM | IPUXOIAT K obemy
KHCJIOTHI PEIICHUIO
40. | CepHas KucioTa Kak 28.01 §27 Hayuamca /COCTaBIJISATH | PeryiasiTuBHbIE: HcnbiTeiBaroT
OKHCITUTEIb. - IIpoext | ypaBHenuss OBP c ywactuem | [InmanupyroT cBou JeHCTBHS B | YyBCTBO I'OPAOCTH 3a
[Tonyuenue u 02.02 [IpousBo | cepHOM KHUCIOTHI, ONMUCHIBATH | COOTBETCTBUU C | pOCCHICKYIO HAYKY
MIPUMEHECHHE  CEPHOU 2019 JICTBO W | obyacTu MPUMEHEHHS | TOCTABJICHHOW  3amadel U
KHUCITIOTHI IPUMEHE | CEpHOI KUCIOTHI YCIOBUSIMU €€ peann3aun
HUE Tonyuam sozmooicnocms | 11o3HaBaTebHbIE:
CepHOM | Hayuumobca: npuBOANTH | Bageror oOmuM npuemom
KUCJIOTHI | IPUMEPHI YpaBHEHUH | pelIeHus 3a1au
. peakuui, nexamux B ocHoBe | KoMMyHMKaTHBHBIE:
[Moxaroro | mpousBoaCTBa cepHoii | KonTpomupyror neucTBus
BUTBCS K | KUCIIOTHI napTHepa
MPAKTHY
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€CKOH

pabote
Ne 5.

41. | lIpakTnyeckas 4- Hayuamca: ob6pamatbes ¢ | PeryisaTuBHbIE: YMET  ynpaBiATh
padota Ne5 9.022 1a60paTOPHBIM OcCylIecTBISIIOT ~ MOIIATOBBINA | CBOEH
Pemenue 019 000pyTI0BaHHEM U | KOHTPOJIb IO PE3YJIbTATY MMO3HABATEIHHOU
AKCIIEPUMEHTAIIbHBIX HarpeBaTeIbHBIMU Ilo3naBaTenbHbIE: NS TEHbHOCTHIO
3aja4y 1o TeMe npubopaMu B cooTBETCTBHH C | CTpOSIT pedeBoe
«Ilonrpymnma npaBujIaMu TEXHUKH | BBICKa3bIBAaHHUE B YCTHOW H
KHCIIOpO/1a» 0€30MacHOCTH,  OMNHUCHIBATH | MUCHMEHHOU dopme

XUMUYECKNN JKCIIEpUMEHT ¢ | KoMMyHMKATHBHbBIE:
MOMOIIBI0  sI3bIKA  XUMHH, | YUUTHIBAIOT pa3HbIe MHEHUS
JIeNnaTh BBIBO/IBI 10 | U CTPEMATCS K KOOPIUHAINH
pe3yibTaTaM SKCIIEPUMEHTA. | Pa3MUYHBIX  TMO3HIUI B
Tonyuam B03MOJHCHOCMb | COTPYTHUYECTBE
HAy4umocsi: 0CO3HAaBaTh
HEOOXOAUMOCTh COOJIFOIEHUS
npaswi b u OT ma
COXPAaHEHHUS CBOETO 370POBbs
U OKPY>KAIOIIHUX
42. | A30T u ero cBoicTBa 4- §28 Hayuamcs:, PeryasiTuBHbIE: DOopMUPYIOT UHTEPEC
9.022 XapakTepu3oBaTh  crpoeHue | [Imanupyror cBou AeicTBUS B | K KOHKpPETHOMY
019 aToMa M MOJIEKYJIbl  a30Ta, | CBA3H c MOCTaBJICHHOW | XUMHUYECKOMY
00BSACHATH 3aBHCHMOCThH | 3aJjaueii U YCJIOBUSIMH €€ | DJIEMEHTY
CBOMCTB a30Ta OT €ro | peuieHus
nonoxxkenus B I[ICXD JI.W. | [lo3naBaTelbHbIE:
Menpeneena, coctaBiATh | CTaBIT W QOPMYIHPYIOT
XUMHYECKUE ypaBHEHUS, | LIEJH U MPOOIEMBI YpOKa
XapaKTepHU3yIOLIne KommyHnukaTuBHble:
XUMUYECKHE CBOWCTBA a30Ta | AJEKBATHO HCIIOJIB3YIOT
THonyuam B03MOJHCHOCMb | PEUEBBIC cpeactea  UIA
Hay4umocsi: rpaMOTHO | 3¢ (HEKTUBHOTO peuieHus
oOpalarbcs ¢ BElIeCTBAMU B | KOMMYHUKATUBHBIX 33/1a4
MTOBCETHEBHOW )KU3HU
43. | Ammuaxk u €ro 11- §29, 30 | Hayuamcs: OnuChIBaTh | PeryisTUBHBbIE:
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COCIMHEHUSI. Comu 16.02 ymp.2, 3, | cBoiictBa ammuaka B xoxe | [Imanupyror cBou neiicTBus B
aMMOHMS 2019 [Ipoext | mpoBeneHust 1a0OpPATOPHBIX | CBS3U C  IOCTaBJICHHOMU
[Ipou3sBo | ombITOB, IIPOBOJHUTH | 3a]a4ei U YCIOBHUSIMH €€
JICTBO Ka4eCTBEHHYIO PEaKIUI0 Ha | PeIICHHUS
aMMHUaKa | HIOH -aMMOHHS IMo3naBaTenbHbIE:
Honyuam gozmodchocmy | CTaBIT u  QOpMyTUPYIOT
HAYYUMbCA: NPUBOJUTH | IIETTH U IPOOIEMBI ypoKa
IPUMEPBI ypaBHeHull | KoMMyHuKaTHBHBIE:
peakuuii, Jexamux B ocHoBe | KoHTposmpyroT JNEUCTBUSA
MPOMBIIIUICHHBIX ~ CIOCOOOB | MapTHepa
TIOJTy9eHUS] aMMHaKa
44. | Oxkcuasl a3oTa 11- §31, Hayuamcs:, PerynasiTuBHbIe:
16.02 ynp.2, 3, | ONUCHIBaTh CBOMCTBA | YUNTHIBAIOT  TPaBWIO B
2019 COeMHEHUN a30Ta, | IJITAHUPOBAaHUU M KOHTPOJIE
COCTaBJIAThH YpaBHEHHS | CITOCO0A PEIICHHS
peaknuii, cootBercTBYOmMKX | [lo3HaBaTebHbIE:
«IIETIOYKEe» MPEBPALICHUN Ucnonb3ytor MTOUCK
Tonyuam 803MOJCHOCMb | HEOOXOTUMOW  HUH(pOpMAIIT
Hayuumscs: TPOTHO3UPOBATH | JAJISl  BBINOJIHEHUS Y4eOHBIX
XUMUYECKUE CBOWCTBA | 3alaHUA C MCIOJIb30BAHUEM
BEUIECTB HAa OCHOBE UX | y4eOHOH JUTEepaTypbl
CBOMCTB U CTPOCHUS KommyHukaTuBHble:
KonTponupyror JIEHCTBUE
napTHepa
45. | A30THas KHUCJIOTa Kak 18 - §31, Hayuamcs:, PeryasituBHble:
ANEKTPOJIUT, eé 23.02 ymp.2, 3, | onuChIBaTh CBOMCTBA a30THOM | Paznmuuaror croco6 u
MIPUMEHEHHE 2019 [IpoexT | KUCHOTHI, B X0JIe MPOBEACHUS | pe3ylbTaT NCHCTBUS
[IpousBo | 1a0OpaTOPHBIX OIBITOB Ilo3naBaTenbHbIE:
JCTBO Honyuam 603modicHocms | Bnameor oOmuM  mpueMom
A30THOU | HayyuUmvCs: COCTaBIIATh | PEIICHHUs 3a/1a4
KUCJIOTHI | «LETMOYKN» HpeBpamieHnii no | KoMmyHukaTuBHbBIE:
azoTy JloroBapuBarorcs 0
COBMECTHOH  JIESTEIBLHOCTH,
IPUXOIST K oOmemy
PELICHHIO
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46. | A30THasi KHUCIIOTa KakK 18 - §31 Hayuamca ;COCTaBJATH | PeryasiTuBHbIe:
OKHUCJIUTETD, eé 23.02 [Ipoexr | ypaBHenuss OBP ¢ yuactuem | Ilnmanupyror cBou neiictBus B
IIOJIy4YeHUE 2019 [IpousBo | a30THON KUCIOTHI, IPUMEHSTH | COOTBETCTBUU c
JICTBO COJIM a30THOM KHCIOTBHI B | [IOCTABJICHHOW 3aJad4ed U
A30THBIX | MPAKTUYECKOH JEATENbHOCTH, | YCIOBUSMU €€ PeaTn3aiun
ynoOpeH | mpoBoIuTh  KadecTBeHHYIO | [lo3HaBaTebHBbIE:
un pEaKLHUI0 Ha HUTPAT - UOH Bnanetor o0wmuMm npuemom
Ionyuam 803MOJCHOCMb | PELLIEHUS 3a]a4
Hayyumocs: Xapakrepu3oBarh | KomMyHHKaTHBHBIE:
ocoOble cBoiictBa | Kontponupytor JercTBUsS
KOHIICHTPUPOBAHHOW a30THOW | MapTHepa
KHCJIOTHI
47. | ®ochop. CoenuHeHUS 25.02 §32, Hayuamca: PeryasiTuBHbI€: dopMUPYIOT UHTEPEC
¢docdopa. Ilonstue o - ynp.2, 3, | Xxapakrepu3oBaTb  cTpoeHue | [ltaHupyroT cBoM AeiCTBUA B | K KOHKPETHOMY
dochopubIX 02.03 [Ipoexr | aroma ¢ocdopa, OOBICHATH | CBI3M €  TOCTABJICHHOW | XUMUYECKOMY
yA0OpeHUsIX 2019 IIpowusBo | 3aBUCHUMOCTH CBOWCTB | 3aJja4y€li M YCIOBUSAMH €€ | DIEMEHTY, MTOUCK
JICTBO docdopa OT ero MoJOKEHHS B | pEIICHUs JOTIOJTHUTETHHOM
dochop | IICXD HA.M. Mengeneena, | [lo3naBarebHbIE: nH(OPMALIUU O HEM.
HBIX COCTaBIISATh xumuueckue | CtaBat u  QopmMynupyroT
yI0OpeH | ypaBHEHHS, 1IN ¥ IPOOJIEMBI ypoKa
ui XapaKTEepU3yIoLIue KomMmyHukaTuBHbIE:
XMUMHYECKHUE CBOMCTBA a30Ta | AJICKBAaTHO UCIIOJIB3YIOT
B pe3yibTaTe TMPOBEICHUS | peUeBble  CpelIcTBa s
71a00paTOPHBIX OTBITOB, | 3pPeKTUBHOTO perieHus
NPOBOAWTh  KAUECTBEHHYIO | KOMMYHUKATUBHBIX 33/1a4
peakuuro Ha docdar - HOH
THonyuam B03MOIHCHOCH
Hay4umocs: OTIMCHIBATH
¢usuueckue M XUMHUYECKUE
HPOIIECCHI, SIBIISIOIIAECS
YacThIO KpPYrOBOpOTa

BEILIECTB B PUPOJIE
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48. | Yrmepon 25.02 §33, Hayuamca: xapakrepusoBath | PeryisiTuBHbBIE: DopMUpPYIOT
- ymp.2, 3, | cTpoeHue aroma yriepoaa, | Pazmuuator crnoco0 U | MHTEpEecC K
02.03 OOBSICHATD 3aBUCUMOCTbH | pe3yJIbTaT JeHCTBUS KOHKPETHOMY
2019 cBOWCTB yriepona oT ero | [lo3HaBareJbHbIE: XUMHUYECKOMY
nosioxkenus B IICXD JI.U. | Bragetor oOummM npueMoMm | 3JIEMEHTY, IIOUCK
Meneneena, COCTABJIATDH | PELICHHS 3a/1a4 JOTOJTHUTEIHHON
XHUMHUYCCKUC ypaBHeHus, | KoOMMyHUKaTHBHbBIE: UH(POpPMAIIUU O HEM.
XapaKTepU3YIOIIne JloroBapuBarotcs 0
XUMHUYECKHE CBOMCTBA | COBMECTHOU NeSITeIbHOCTH
yriaepoaa MI0JT PYKOBOJICTBOM YUUTEIIS
IHonyuam B03MOACHOCT
HAY4UmoCsi: OTIMCHIBATH
du3nYecCKue W XHMHYECKUC
TIPOIIECCHI, SIBIISTIOIIIAECS
94acThIO KPYroBOpOTa
BEIIECTB B MPUPOJIE
49. | Okcupsl yraepoaa 04- §34, Hayuamcs:, PeryasiTuBHbIE: @opMHUPYIOT YMEHHE
09.03 ynp.2, 3, | OMUCHIBaTh CBOMCTBA OKCUIOB | YUUTHIBAIOT ~ MPABUJIO B | UCIIOJH30BATh 3HAHUS
2019 yriieposa, COCTAaBIIATh | JITAHUPOBAHUM W KOHTPOJIE | B OBITY
ypaBHEHUs peakuui, | cnocoba perieHus
COOTBETCTBYIOIIUX Ilo3naBaTenbHbIE:
«LIETIOUKE» MpeBpalIeHUI Hcnonp3ytoT MOMCK
OPOBOAWTH  KAUECTBEHHYIO | HEOOXOauMON  MHpOpMaAUU

pPEaKUUIO 110 pPacrO3HaBaHHIO
YIJIEKUCIIOTO ras3a

Ilonyuam 803MOIHCHOCHb
Hay4umvcs: MPOTHO3UPOBATH
XMUMHYECKHE CBOMCTBA
BELIECTB Ha OCHOBE HX
CBOWCTB U CTPOCHUS

JUIA  BBIIIOJHEHUS Yy4eOHBIX
3aJJaHUl C MCII0JIb30BAaHHEM
y4eOHOH JIuTepaTyphl

KoMmmyHnkaTuBHBIC:
Kontponupyror JIeHCTBUE
napTHepa
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50. | YronpHas Kkuciaota | 04- §34 Hayuamcs: PeryasituBHble: DopMUDPYIOT yMEHUS
e€ coun. 09.03 JlaBaTh ompenenenus | Pazmuuator crnoco0 U | CTIOJIb30BaTh 3HAHUS
XKectkocTh BOIBI U 2019 HOHSITHSIM <«GKECTKOCTb BOJBI» | pe3y/bTaT JEHCTBUS B OBITY
CIIOCOOBI eé ,OIIUCHIBATH cpoiictBa | Ilo3HaBaTebLHBIE:
yCTpaHEHUs YTOJIbHOM KUCIIOTHI, | Bragetor o0muM mnpuemMom

COCTaBJIATH YPaBHEHUS | pEeLICHHs 3a/1a49
peaknmii, COOTBETCTBYIOIUX | KoOMMyHMKAaTHBHbBIE:
«uemnouyke» InpespauieHud , | JloroBapusarorcs 0
COCTaBJISITh HAa3BaHMS COJIEH | COBMECTHOW  JIESTEITBHOCTH,
YTOJILHOW KUCIIOTHI, PUXOIST K oOmemy
NPOBOJUTh  KAa4EeCTBEHHYIO | PEIICHHIO
peaxuuio Ha KapOoHaT - HOH
Tonyuam B03MOACHOCH
Hay4umscs: TPOTHO3UPOBATH
XUMHYECKHE CBOICTBA
BEIIECTB HAa OCHOBE WX
CBOWCTB U CTPOEHUS
51. | Kpemnuit 11- §35, Hayuamcs:, PerynasiTuBHbIE: DopMHUPYIOT
16.03 ynp.2, 3, | XapakTepu3oBaTh  CTpOEHHE | AIEKBAaTHO  BOCIPUHUMAIOT | HHTEpeca K
2019 aToMa KpEeMHHUS, OOBICHATH | MPEUIOKEHUsI W OICHKY | KOHKPETHOMY
3aBHUCHUMOCTh CBOICTB | YUHUTENS U OJTHOKIACCHUKOB XUMHYECKOMY
KpeMHUSI 0T ero nosioxeHus | [lo3HaBaTeabHbIE: 3JIEMEHTY, HOUCK
B [ICXD JI.. Menneneera, | Beibupator HanOoJIee | TOMOJIHUTEIBHOMN
COCTaBJISITh xumMudeckue | 3pexTuBHbIC crocoObl | HH(pOpPMAITUK O HEM.
ypaBHEHUS, pelieHus 3ajad,
XapaKTepU3YIOIIHe KOHTPOJHMPYIOT U OLICHUBAIOT
XUMHYECKUE CBOMCTBA | MpoLiecc u pe3yabTaT
KPEMHUS JESITEIbHOCTH
THonyuam 6o3modicHocmy | KoMMyHUKaTHBHBIE:
Hay4umocsi: rpamMoTHO | [loroBapuBaroTcs 0
oOpalarbcs ¢ BEIIECTBAMH B | pacmpelneieHud GyHKIUH U
MOBCETHEBHOW KU3HU ponen B COBMECTHOM
JESITENIbHOCTH
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52. | CoenuHEeHUS KpEMHUS 11- §35, Hayuamcs:, PerynasiTuBHbIe:
16.03 ymp.2, 3, | OMKUCHIBATh CBOWCTBA OKCHJIA | YUUTHIBAIOT  NPAaBWIO B
2019 KpEeMHUS, COCTaBJIATh | IVIAHUPOBAHUU U KOHTpOJIE
ypaBHEHUS peakuuii, | cocoda penieHus
COOTBETCTBYIOIIUX IMo3HaBaTenbHbIE:
«IIETI0YKe»  IpEeBpaLICHUN Hcnons3yror IIOUCK
IPOBOJIHTH Ka4eCTBCHHYIO | HeOOXoauMoi  uHpopmanmu
peaKIMI0 Ha CHUJIMKAT - HOH JUISE  BBITIOJTHEHUS  yUEOHBIX
IHonyuam B03MOJCHOCMb | 3aJJaHUM C HCIIOJIb30BAaHUEM
Hayuumscs: TPOTHO3UPOBATH | YUEOHOM JUTEpaTyphl
XUMUYECKNE cBoiictBa | KoMMyHnKaTUBHBIE:
BEIICCTB HA OCHOBE WX | YUHTHIBAIOT pa3Hbie MHEHUS
CBOWCTB M CTPOCHUS U CTpEeMATCS K KOODPIUHAITUH
pa3INYHBIX MO3UIUI B
COTPY/HHYECTBE
53. | CunukaTtHas 18- §35 Hayuamcs: PeryasiTuBHbIE: DopMHUPYIOT
MIPOMBIIIIICHHOCTh 23.03 [IpoekT | mpakTH4YecKOMYyNpUMeHeHHn0 | Pasnudaror croco06 U | TOHUMaHHE
2019 Cunikar | COeIMHEHUH KPeMHUS pe3ynbTaT ACUCTBUS O0COOCHHOCTEH KU3HU
Has Tonyuam so3modicHocms | [lo3HABaTeIbHbIE: U Tpylda B YCIOBHSX
IPOMBIII | Hayyumwvcs: TPOTHO3UpOBaTh | Brnageror o0muM mnpuemoM | nHopMaTU3aluu
JICHHOCT | XUMUYECKUE CBOMCTBA | peleHus 3aaa4 oOmiecTBa
b. BEIIECTB Ha OCHOBe MX | KoMMyHUKaTHBHBIE:
CBOMCTB U CTPOCHUS JloroBapuBaroTcs 0
IMoaroto COBMECTHOU  OESITEILHOCTU
BUTBHCA K M0J1 PYKOBOJICTBOM yUHUTEs
MPaKTHY
ecKoi
pabote
No 6
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54. | IlpakTHYecKas 18- §18-35 | Hayuamcsa: oOpamartbes ¢ | PeryasituBHble: OBnanenue
pab6ora Ne6 23.03 1a00paTOPHBIM OCyIIeCTBIAIOT  MOIIATOBBINA | HABBIKAMHU IE
[Tonyuenue, 2019 o0opynoBaHueM U | KOHTPOJIb 110 PE3yJIbTaTy IIPaKTUYECKOU
cobOupaHue " HarpeBaTeIbHBIMH IMo3naBaTenbHbIE: JEATEIbHOCTH
pacro3HaBaHHE Ta30B npubopamu B cooTBeTcTBUU ¢ | CTposT pedesoe
paBUIaAMHU TEXHUKHU | BBICKa3bIBaHHE B YCTHOW U
0€301IaCHOCTH,  OTHCHIBATH | MUCHMEHHOU (hopme
XUMHUYECKAN JKCIIEpUMEHT ¢ | KoMMyHMKATHBHbBIE:
MOMOINBI0  SI3bIKA  XUMHH, | YUUTBHIBAIOT pa3Hble MHEHHS
JenaTh BBIBO/TBI 10 | U CTPEMSTCS K KOOPIMHAIIUU
pe3yabTaTaM SKCIIEPUMEHTA. | pa3jMYHBIX  MO3UIHMHA B
IHonyuam B03MOJCHOCHb | COTPYIHUYECTBE
HAy4umocsi: OCO3HaBaTh
HEOOXOIUMOCTh COOJIFOIEHUSI
npaswi b " OT s
COXpaHEHHS CBOETO 3/I0POBbS
U OKPY)KAIOIIHUX
55. | O6001iesne 1mo TeMe 03- [loaroro | Hayuamcs: 00001mares | PeryissTuBHbBIE: Bripaxaror
«Hemeramsi» 06.04 BKa K | 3HAHMST W TIPEICTaBIATh uX | BHOCAT HEOOXOIUMBIE | aJIeKBaTHOE
2019 KOHTPOJI | CXeM, TaOJIHII, Mpe3eHTAINI KOPpPEKTUBBI B  JCHCTBHE | IOHUMAHUE MNPUYUH
BHOM MOCJIe €ro 3aBepUICHUs Ha | ycrexa U Heyclexa
pabote OCHOBE €0 ydyeTa CJIeJaHHbIX | y4eOHOU
OIHO0K JesITeIbHOCTH
Ilo3naBaTenbHbIE:
Crposr peueBoe
BBICKa3bIBaHUE B YCTHOW U
MUCbMEHHOU opme
KoMmmyHnKkaTuBHBIC:
Koppextupyror nencTBus
napTHepa
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56. | KonTpoabHas pabora | 1 03- Hayuamcs: NpUMEHSTH | PeryisiTuBHbBIE: [TposiBnstOT
Ne3 1o Teme 06.04 NOJydeHHBIE  3HAHUS W | OCYIIECTBIIIIOT  IOIIArOBBIM | OTBETCTBEHHOCTh 3a
«Hemeranuen» 2019 cOpPMHUpPOBAHHBIE  YMEHHUS | U MTOTOBBIA KOHTPOJb TIO | PE3yIbTaThl

JUISL petIeHns y9eOHBIX 3a/1a4 | pe3ysIbTaTy
Ilo3naBaTenbHbIE:
CTPOSIT pedesoe
BBICKa3bIBaHUE B YCTHOW U
MUCbMEHHOU opme
KoMMyHuKaTHBHbBIE:
YYUTHIBAIOT pa3HbIe MHEHUS U
CTPEMHUTBCS K KOOPAWHAINH
pa3IUYHBIX MO3UIUI B
COTPY/IHUYECTBE

Tema 4. O0001eHNe 3HAHU 10 XUMUHM 32 KyPC 0OCHOBHOM miKoJibl. [loaroroBka k urorosoii arrecranuu (I'MA) (104.)

57. | llepuoawueckuii 3axkoH | 1 08- §36, Hayuamca: 00001mats | PeryasitTuBHble: [TposiBisiroT
u [Tepunoamaeckas 13.04 ynp.2, 3, | uadpopmaruto 1mo Teme B | [TaHMpyrOT CBOM ACHCTBUA B | OTBETCTBEHHOCTh 3a
cucremMa 2019 BHJIC  CXEM,  BBINOJHATH | COOTBETCTBUH C | pe3ynbTaT
H. 1. MenneneeBa B TECTOBLIE 3aJaHUS IIOCTaBJIECHHOW 3amaueil u
CBETE TEOpUH YCIIOBUSIMU €€ peatn3aliu
CTPOEHHUSI aToMa ITo3HaBaTe/IbHBIE: CTABAT

u  dopMmynupyror uemu u
po6eMbl ypoKa; OCO3HAHHO
U TPOU3BOJBHO CTPOAT B
YCTHOM U NMCbMEHHOH opme
KoMmmyHuKkaTuBHBIC:
Brnanenue MoHoJOrMuecKon u
JIMAJIOTUYECKOM bopmamu
peun

58. | DnekTpooTpuuarensHo | 1 08- §37, Hayuamca :0000maTh | PeryasiruBHbIe:

CTb. Crenenn 13.04 ynp.2, 3, | uHpopmanuio mo Tteme B | Pazmuuator crnoco0 u
okucienusa. CrtpoeHue 2019 BUJE  CXEM,  BBINOJHATH | pe3yIbTaT AEHCTBUSA
BEIIIECTB. TECTOBYIO paboTYy, Ilo3naBaTenbHbIE:

Bnageror o0muM mpueMom
penieHus 3aay
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KoMmyHHnkaTuBHBIE:
JloroBapuBarorcs 0
COBMECTHOM  JIESTEIILHOCTH
10, PYKOBOJCTBOM YYUTEIA

59. | Bunasl XAMHYECKUX 15- §37, Hayuamcsa: 00001mare | PeryasiTuBHbIE:
CcBs3el u THUIIBI 20.04 ymp.2, 3, | uHpopmanuio mo Teme B | Pazmmuaror croco6 u
KPUCTAJUTMYECKUX 2019 BHUJIC€ TAaOJHIIbI, BBIMOJHATH | pe3ybTaT ACUCTBUS
PEIIEeTOK. TECTOBYIO paboTy IMo3HaBaTeIbLHbIE:
BzanmocBs3b Brnageror o0muM npuemMom
CTPOCHUS U pelIeHus 3a1a9
CBOMCTB BEIICCTB KomMmyHukaTuBHbIE:
KonTponupyror JIEUCTBUSA
napTHepa
60. | Kmaccuduranus 15- §38, Hayuamca: 0000mars | PeryassTuBHbIe:
XUMHUYECKUX peaKIui 20.04 ynp.2, 3, | unbpopmanuio no Teme B | Pazmmuaror croco6 u
o Pa3IMYHBIM 2019 BHJIE  CXEM,  BBINOJHATH | pe3yabTaT ACUCTBUS
MPU3HAKaM. TECTOBBIC 33JIAHUS IMo3HaBaTeIbLHBIE:
Brnagetor o0mmM mpuemMom
perieHus 3ama4y
KommyHukaTuBHbIe:
JloroBapuBaroTcs 0
COBMECTHOH  JEATENHHOCTH
O] PYKOBOJICTBOM YYHTEIIS
61. | CxopocTb 22- §38, Hayuamcsa: 0000marts | PeryassTuBHbIE: HUmeror  memocTHOE
XUMHUYECKUX PEAKIU 27.04 ymp.2, 3, | uadopmanuio mo Teme B | Pazmmuaror croco0 U | MUPOBO33pCHHE,
2019 BUJIE CXEM, BBITIOJIHATH | PE3yAbTaT NEHCTBUS COOTBETCTBYIOIIEE
TECTOBYIO paboTy IHo3naBaTeabHbIE: COBPEMEHHOMY
Bnageror o0muM npueMoMm | YpOBHIO pa3BUTHS
pelieHus 3a1a4 HAyKH

KommyHnkaTuBHbIE:
KonTponupyror JNENCTBUSA
napTHepa
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62. | Jducconuanus 22- §39, Hayuamcs:0600marh [TposiBisiroT
AJEKTPOJIUTOB B 27.04 ymp.2, 3, | uHpOopMaAIIMI0O TIO TEeME B T0OPOKENATEIBHOCTh
BOJIHBIX pacTBOpax. 2019 BHUJIE  CXEM,  BBINOJHATH

TECTOBYIO paboTy OT3BIBYMBOCTH,  KaK

63. | OkucauTeNHHO- 29.04 §40, Hayuamcsa:o600marp PeryasiTuBHbIE: IIOHUMAHHE  YyBCTB
BOCCTAHOBUTEIIbHBIE - ymp.2, 3, | uHpopmanuio mo Teme B | Pazmmuaror croco6 U | Ipyrux JIIOAEH U
peakiuu 04.05 BUJIE CXEM, BBITIOJIHSATE | pe3yibTaT ACUCTBUS COTIEPEKUBAHUE UM

2019 TECTOBYIO paboTy IMo3HaBaTeabHbIE:
Brnagetor o0muM npuemMom
pemieHus 3a1a49
KommykaTuBHBIE:
KonTponupyror JIEUCTBUSA
napTHepa

64. | Heopranndeckue 29.04 §41, Hayuamcs: 0000mars | PeryassTuBHbIe:

BEILIECTB, 170:¢ - ynp.2, 3, | unbpopmanuio no Teme B | Pazmmuaror croco6 u
HOMEHKJIaTypa u 04.05 . BUJE  CXEM,  BBINOJHATH | pe3yibTaT JeHCTBUS
Kiaccuukanys 2019 TECTOBYIO PaboTy ITo3HaBaTeIbHBIE:
Brnageror o0mmM mpuemMom
pelieHus 3a1a49
KommyHukaTtuBHbIe:
KonTponupyror JEUCTBUSA
napTHepa

65. | XapaktepHbie 06- §42, PeryasiTuBHbIE: Beipaxator
XUMHUYECKHUE CBOMCTBA 11.05 ynp.2, 3, Paznuuarot croco0 U | aJIeKBaTHOE
HEOPraHUYeCKUX 2019 [Moaroro pe3yibTaT ACHCTBHS MOHUMAHUE TPUYHH
BEILIECTB BUTBCS K IMo3naBaTenbHbIE: ycrexa U Heyclexa

KOHTPOJI Bnaneror oOmmm mpueMom | yueOHOMH
bHOU pelieHus 3a/1a4 JEATEIbHOCTH
pabote KoMMyHuKkaTHBHbBIE:
KonTtponupyror nencTBus
napTHepa
66. | Konrpoashas pagora 06- Hayuamcs: IpUMEHATH | PeryasiTuBHble:
Neq 11.05 NOJIyYEHHBIE  3HAHMS M | OCYILECTBISIOT NOLIArOBBIA U
Pemenne A1 2019 cOpPMHUpPOBAHHbIE  YMEHHUS | UTOTOBBI  KOHTPOJb IO
JUIsl pelieHns y4eOHBIX 3a/1ad | pe3ysabTary
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IMo3naBaTenbHBIE:

CTPOSIT peueBoe
BBICKa3bIBAHHUC B YCTHOfI u
MUCbMEHHOU popme
KoMMyHHKaTHBHBIE:
@opMynUpyIOT COOCTBEHHOE
MHCHUE U IIO3UITHUIO

67 | O0oOmenne  3HAHUH 13- Hayuamcs:00600marpb PeryasiTuBHbIe: Bripaxaror
Mo XUMHHM 3a Kypc 18.05 uHpopmalMo no Teme B | Pazmmuaror croco6 U | aJIeKBaTHOE
OCHOBHOM TIIKOJIBI. 2019 BHJIE  CXEM,  BBITNOJHATH | pe3ylIbTaT JCHCTBUS MOHUMAHWE TMPUIHH
[ToxroroBka TECTOBYIO paboTy IMo3naBartenbHbIE: ycrexa W Heycrexa
K roCyJIapCTBEHHOM Brnagetor o0muM mpueMoM | ydeOHOM
WUTOTOBOM aTTECTAINN pereHus 3a1a4 JESTEIbHOCTH
(0)R€)) KoMMmyHukaTuBHbBIE:
KonTponupyror JIEUCTBUSA
napTHepa
68 | O6o06meHne  3HAHUMA 13- Hayuamcs:00600math PerynasiTuBHbIE: Beipaxator
Mo XHMHH 3a KypC 18.05 nHpopmanmo mo Teme B | Pasnmuuaror croco0 U | aleKBaTHOE
OCHOBHOM IITKOJTBI. 2019 BHJIC  CXEM,  BBINOJHATH | pe3yabTaT ACUCTBUS ITIOHUMAaHHUE TPUYUH
[ToaroroBka TECTOBYIO paboTy ITo3HaBaTeabHBIE: ycrexa U Heycnexa

K  TOCyIapCTBEHHOMU

UTOrOBOU arrecralnuu
(0I'D)

Brnageror o0mmM npuemMom
penieHus 3a1a4y

KomMmyHukaTuBHbIE:
KonTponupyror JEUCTBUSA
napTHepa

yaeOHOU
JEATEIbHOCTH
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3agaum:

5. TpeGoBaHus K YPOBHIO OATOTOBKHU 00y4arOIIHUXCS.
(8 kiace)

1.CdopmMupoBath 3HaHHE OCHOBHBIX MOHSATHI U 3aKOHOB XHMHH;

2. BocniuThIBaTh 00IIEUEIOBEYECKYIO KYIBTYPY;

3. YuuTh HaOMONaTh, IPUMEHSTH MMOMy4YCHHBIC 3HAHUS HA TIPAKTHKE.

JINYHOCTHBIMU pe3yJIbTATaMM H3y4YeHUs MpeaMera «XUMHUsS» B 8 Kilacce SIBISIIOTCS CIIEAYIOIe

YMEHUA:
[ ]

OCO3HABaTh E€IMHCTBO M IEJIOCTHOCTh OKPY)KAIOIIEr0 MHpPA, BO3MOXXHOCTHU €T0
MO3HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE JTOCTIKCHUM HAYKU;

MOCTCIICHHO BBICTPAaWBaTh COOCTBEHHOE IICIOCTHOE MHUPOBO33PEHUE: OCO3HABATh
MOTPeOHOCTh M TOTOBHOCTh K CaM0o0Opa3oBaHUIO, B TOM 4YHCIE€ M B paMKax
CaMOCTOﬂTCJ'IBHOI\/JI JACATCIIBHOCTH BHE IIIKOJIBI,

OILICHUBATh »XU3HCHHBIC CI/ITyaHI/II/I C TOYKH 3p€HI/I$I 6630HaCHOF0 06p333 XKN3HHU U
COXpaHEHUs 37I0POBBS;

OIICHUBATH BKOJ'IOFI/I‘ICCKI/Iﬁ pI/ICK B3aI/IMOOTHOIIIeHI/II71 YCJIOBCKA N HpI/IpO]II:I.
(bOpMI/IpOBaTI) OKOJIOTUYCCKOC MBIIIJIICHUC: YMGHI/IG OLICHUBATh CBOIKO ACATCIBHOCTH U
TOCTYIIKH JIPYTUX JIFOJICH C TOUKH 3PEHHS COXPAHEHUS OKPYXKAIOIIEH Cpe/bl - TapaHTa
YKU3HU U OJIaromnoTyqrs JIF0IeH Ha 3eMIie.

MeTanpeqMeTHBIMM ~ PE3ylIbTaTaMH  U3y4deHUs] Kypca «XuMHs» sBlsiercs  (HopMHUpOBaHHE
YHHUBEpCaNbHBIX yueOHbIX aerctBuii (YY ).
Perynsarusnsie YY1

CaMOCTOSITEIPHO OOHApY)XHBaTh U (POPMyIUpOBATH Y4eOHYIO MPOOIEMY, ONMPEeIsITh
1eNb y9eOHOM eI TeTbHOCTH;

BBIJIBUTaTh BEPCHH pEIICHHs] MPOOJIeMbl, 0CO3HAaBaTh KOHEUHBIN pe3ysbTarT, BHIOMPAThH
U3 MIPEUTOKEHHBIX U UCKATh CAMOCTOSITEIIFHO CPE/ICTBA JIOCTHIKEHHUS 1IEITH;

COCTaBJIATh (MHAMBUAYAIBHO WJIA B TPYIITIE) TUTAH PEIICHUS TPOOIIEMBI,

paboTas TO TUIaHy, CBEpATh CBOW [CHCTBUSA C WENbIO M, MPH HEOOXOJNMOCTH,
UCTPABJISITh OMIUOKH CAMOCTOSTENBHO;

B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BBIPAOOTAHHBIC KPUTEPHUU
OIICHKH.

Ilo3unaBarenpubie YVY /I

aHAIM3UPOBATh, CPaBHMBATH, KIACCH(PUIUPOBATH M 0000ImaTh (GAKTBl U SBICHHS.
BBISBISAT NPUYMHBI U CIICACTBHS IPOCTHIX SBICHHH.

OCYIIECTBIISITH CPAaBHEHHE, KJIACCU(HKALUIO, CAMOCTOSTEIBHO BHIOMpAsi OCHOBAHUS U
KPHUTEPUH JUIsl YKa3aHHBIX JIOTHYECKHUX OTIePALii;

CTPOUTH JIOTHYECKOE pPACCY)KICHHE, BKIIOYAIONIEC YCTAHOBICHHWE MPUYUHHO-
CIICICTBEHHBIX CBSI3€Hl.

CO3/1aBaTh CXEMAaTHYECKHE MOJEIH C BBIICICHUEM CYHIECTBEHHBIX XapaKTEePUCTUK
00BeKTa.

COCTaBJIATh TE€3UCHI, PA3JINYHbIE BU/IBI TJIAHOB (TIPOCTHIX, CIOKHBIX H T.IL.).
peoOpa3oBbIBaTh HH(OPMAIMIO U3 OJJHOTO BUAA B APYroi (TabiauIly B TEKCT U IIp.).
YMETh ONpEAEATh BO3MOXHbIE HCTOUYHUKU HEOOXOJIUMBIX CBEJIEHHH, MPOU3BOIUTH
MOMCK MH(pOPMAIINK, aHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTb.

Kommynukatusnable YV /:

CamocTosTeIbHO OPraHN30BbIBAaTh YU€OHOE B3aUMOJIeiiCTBHE B Tpymme (ONpeAesaTh oouue
LIEJIH, pacpeaeATh POJIM, JOrOBapUBATLCS APYT C APYrOM U T.1.).

IInanupyemsble npeaMeTHbIE pPe3yJbTaThI
[IpeameTHbIe pe3ynbTaThl OTPAXKAIOT OCHOBHBIC Pa3/Ieibl U PE3yJIbTaThl UX O0yUYEHUSI.
Buinycknux nayuumcsi:
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* OMHCBHIBATH CBOMCTBA TBEPHBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS X CYLIECTBCHHBIC
[IpU3HAKY;

ILiianupyembie npeAMeTHBIE Pe3yJIbTAThI

[IpeameTHbIe pe3ynbTaThl OTPAXKalOT OCHOBHBIE pa3Aeibl U Pe3yIbTaThl UX O0yUYECHUSI.

Buinycknux nayuumcs:

* OMHCBHIBATH CBOMCTBA TBEPHBIX, JKUIKUX, Ta3000pa3HBIX BEIECTB, BBIACISAS X CYIICCTBCHHBIC
IIpU3HAKHY;

* XapaKTEepHU30BaTh BEILECTBA II0 COCTABY, CTPOCHUID M CBOWCTBAM, YCTAHABJIMBATH IIPUYHMHHO-
CIIE/ICTBEHHBIE CBSI3M MEXY JaHHBIMU XapaKTEPUCTUKAMHU BELECTBA;

* PacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKHX IIOHATHUH «aTOM», «MOJEKYJIa», «XUMHUYECKUI
3JIEMEHT», «IIPOCTOE BEIECTBOY», «CIOXKHOE BEILECTBO», «BAJIEHTHOCTBY, UCIIONIb3Ysl 3HAKOBYIO CHUCTEMY
XUMUH;

* 1300paXkaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOIIBI0 XUMHYECKMX (QOPMYT W CYIIHOCTb
XUMUYECKUX PEAKLIHNA C TOMOLIBI0 XUMUYECKUX YPABHEHMI;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAacChl BEIIECTB, a TAKKE MACCOBYIO
JIOJIF0 XUMUYECKOT'0 3JIEMEHTA B COCIMHEHUSAX I OLIEHKU UX NPAKTHYECKON 3HAUYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCHUJbI, OCHOBAHMSI, KUCIIOTBI, COJIU;

* ONHCHIBATh COCTaB, CBOWCTBA U 3HA4YEHHUE (B MPUPOAE M MPAKTUUECKON JEITETHLHOCTH YETOBEKA)
MIPOCTBIX BEMIECTB — KHUCIOPOJA ¥ BOAOPOAA;

* [10JIb30BATKLCSI TA00PATOPHBIM 000PYIOBAHUEM U XUMUYESCKOW TIOCYIIOH;

* POBO/AUTH HECIIOXKHBIE XUMUYECKHE OIBITHI X HAOIIOJEHHS 32 U3MEHEHNSMHU CBOMCTB BEIECTB B
Ipolecce UX MPEeBPALICHHI; cOOMI0IaTh MpaBMla TEXHUKH 0€30MaCHOCTH NPH MTPOBEACHUH HaOIIOeHUH
U OIBITOB;

Boinycknuk nomyyum 603MOMCHOCb HAYUUMBCA:

* TPaMOTHO OOpaIIaThcs C BEIECTBAMH B IIOBCEIHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOIUMOCTH COOJIOJCHUS TPaBUI DKOJIOTHYECKH OE30MacCHOr0 IOBEICHUS B
OKpYy’Karolllel MPUPOAHON CPEJIE;

* IOHNMATh CMBICT U HEOOXOAMMOCTH COONIOIEHUS MPEANUCAaHNH, MTPeIaraeMbIX B HHCTPYKIIAAX
T10 UCITOJTb30BaHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U JP.;

* HCIIONIb30BATh MpUOOpEeTEHHBIE KITIOYEBBIE KOMIIETEeHTHOCTH pu BBITIOJTHEHU U
HCCIIEZIOBATEIBCKUX MIPOEKTOB 0 NU3YYEHUIO CBOWCTB, CIIOCOOOB MOTYYEHHUS M PACIIO3HABAHUS BEIIECTR;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIONB3Ys CPEACTBA YCTHOW M TMHCHMEHHOMN
KOMMYHUKAIIMA TP padoTe ¢ TeKcTaMH y4eOHWKa M JIOMOJIHUTENFHOW JINTEPATYpOH, CHpPaBOYHBIMHU
TaONHIIaMH, TPOSABIATH TOTOBHOCTh K YBXXEHHIO WHOM TOUYKH 3PEHUS MPH OOCYKISHHH pe3yIbTaTOB
BBITIOJTHEHHOM paboTEHI;

* OOBEKTUBHO OIIEHWBAaTh HMH(OPMAIMIO O BEIIECTBAX M XMMHUYECKHX TMPOIECCaxX, KPUTHIECKH
OTHOCHTHCS K TICEBJIOHAYYHON MH(OpMAInH, HeMOOPOCOBECTHOU peKlaMe, KaCaroIIelcsl UCIOb30BaHUS
Pa3TUYHBIX BEIIECTB.
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TpeGoBanus K YPOBHIO OATOTOBKH 00y4arOIHXCS.

(9 xaace)
3agaum:
1.CdhopmupoBaTh 3HaHHE OCHOBHBIX IMOHSITHI U 3aKOHOB XVMHUU;
2. BociuThIBaTh O0OIIEUEIOBEYECKYIO KYIBTYPY;
3. Yuuth HaOnr01aTh, IPUMEHSTH MMOY4YCHHBIC 3HAHUS HA TIPAKTHKE.

JleaTenbHOCTh  00pa30BATEIILHOTO YUPEXKIICHHUST OOIIero oOpa3oBaHWsS B OOYYCHHUH XHMUU
JOJDKHA OBITh HampaBieHA Ha JOCTWKEHHE OOYYarOIIMMHUCS —CIEIYIOMNX JHYHOCTHBIX
pe3yJbTaToOB:

1) B IICHHOCTHO-OPHEHTAIIMOHHOW c(hepe - YYBCTBO FOPJIOCTH 32 POCCUHCKYI0 XHMUYECKYFO
HayKy, TyMaHU3M, OTHOIIEHHUE K TPYAY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

2) B TpynoBo# cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEHIICH 00pa30BaTeIbHOM
TPAaEeKTOPHUU;

3) B MO3HaBaTENbHOW (KOTHUTHBHOW,MHTEIUICKTyalbHOW) cdepe —MOTUBAIMS YYCHHUS,
YMEHHUE yIPaBIATh CBOCH MO3HABATEIFHOMN JEATEILHOCTBHIO.

MertanpeAMeTHbIMM  pe3yJbTATAMH  OCBOCHHS  BBITYCKHHKAMH OCHOBHOM  IIIKOJIBI
MIPOTPaMMBI TI0 XUMHH SIBIISTFOTCSL:

1) rmicHMe YHMBEPCATHHBIMA ©CTECTBEHHO-HAYIHBIMA CTIOCO0AMH  JISTICIBHOCTH:  HAOTFOZICHHE,  FIRVIEPEHIS,
OKCTIGPUMEHT, y4e0HOE — WICCJIIOBAHKE;, TIPHMEHEHHE OCHOBHBIX METOZOB TIO3HAHUSI (CHCTEMHO-
nH(OPMALMOHHBIA aHAJIN3, MOJETUPOBAHUE) /IS M3YUYEHUS Pa3IMUHBIX CTOPOH OKpY’Karomien
JICUCTBUTEILHOCTH,

2) UCIOJIb30BAHUE YHUBEPCATIBHBIX CIHOCOOOB JESATENBHOCTH IO PEHICHHI0 TMpoOieM |
OCHOBHBIX HMHTEIUIEKTYaJIbHBIX OIEPALMi: HCIOJIb30BAHUE OCHOBHBIX HHTEIUIEKTYaJIbHBIX
omepaimii:  GOPMYIMpPOBAHWUE THUMNOTE3, AaHAIM3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
cucTeMaTH3allks, BbIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, OUCK aHAJIOTOB;

3) yMeHHe reHepupoBaTh HICH M ONPEAEISTh CPEICTBA, HEOOXOMMBIC [UISl HX PealT3alliH;

4) yMeHHe OIpe/IesTh 1IN ¥ 3a1a4H JIesITeNIbHOCTH, BEIOMPATh CPEICTBA pealn3alii en
U TIPUMEHSTh UX Ha NPaKTHKE;

5) ucrnoyb30BaHUE Pa3IMYHBIX HCTOYHUKOB IS TIOJMYYCHUS] XUMHYECKOW HH(POPMALIUH.
IIpeaMeTHBIMHU Pe3yJbTATAMH OCBOEHHUS BBIYCKHMKAMHU OCHOBHOW IIKOJIBI IPOrpamMMbl IO
XUMUU SBISIFOTCA:

B no3naBatenbHO# chepe:

- JlaBaTh ONpEJEIEeHHs NW3yYEHHbIX NOHSTUI: BEIIECTBO (XMMUYECKUH 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpPUCTAIJIMYECKAs pPeIleTKa, BELIECTBO, MIPOCThIE U CIOXHBIE BELIECTBA, XMMUYECKas
¢dopMyna, OTHOCUTENIbHAsE aTOMHAsl Macca, OTHOCUTEbHAs MOJIEKYJISIpHasl Macca, BaJIEHTHOCTD,
OKCH/JIbl, KMCJIOThI, OCHOBAHMsI, COJIM, aM(OTEPHOCTb, UHAUKATOP, NEPUOANYECKHIA 3aKOH, MEpH-
OoJlMuecKas ~ cHcTeMa,  Iepuojuueckas  Tabiuua,  M30TONBI,  XUMHUYECKas  CBS3b,
3JIEKTPOOTPHUIIATEIBHOCTh, ~ CTENEHb  OKHUCIEHMs, OJEKTPOJUT); XUMHYECKas  peakius
(XMMHUYECKOe ypaBHEHHUE, FE€HETUYEeCKas CBSI3b, OKHCIEHHE, BOCCTAHOBIIEHHUE, JIEKTPOIUTHYECKAs
JMCCOLMALIUS, CKOPOCTh XMMUYECKOH peakium);

- opmynupoBaTh nepuoanveckuit 3akoH /JI.M1.MeneneeBa u packpbIBaTh €ro CMBbICI,

- OIUCHIBATh JIEMOHCTPALMOHHBIE M CAMOCTOSATENILHO MPOBEAECHHBIE SKCIIEPUMEHTHI, UCIONb3Ys
JUIs1 3TOTO €CTECTBEHHBIN (PYCCKUM, pOTHON) SI3BIK U SI3BIK XUMUH,

- ONUCBIBATh U PA3IMYaTh W3yUYEHHBIE KIJIACCHI HEOPraHMUECKUX COEAMHEHUM, MPOCThIE U CIIOKHbBIE
BEILIECTBA, XUMHUYECKHE PEAKIIHN;

- KJIJacCU(PULIMPOBATh U3yUYE€HHBbIE OOBEKTHI U SBJICHUS;

- HaOMIOJaTh JIEMOHCTPUPYEMBIE M CaMOCTOSITEIBHO TPOBOMMBIE OIBITHI, XMMHUYECKHE PEaKLUH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JleNiaTh BBIBOJIBI M YMO3AKJIIOUEHUS U3 HAONIOACHUM, U3yUeHHBIX XUMUUECKUX 3aKOHOMEPHOCTEH,
MPOTHO3MPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB M0 aHAJIOTUH CO CBOMCTBAMH M3YUEHHBIX;

- CTPYKTYpPUPOBATh U3yUEHHBIN MaTepuall U XUMHUYECKYIO HH(OPMAIUIO, MOJYYEHHYIO U3 JAPYTHX
HCTOYHUKOB;
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- MOJIEIMPOBaTh CTPOCHHUE AaTOMOB JJIEMEHTOB IEPBOTO - TPETHETO IEPHOIOB, CTPOCHHE
MIPOCTEUIINX MOJIEKYIL.

B 1ieHHOCTHO-OpHEHTAIIMOHHOH cdepe:

- aHAIM3UpPOBAaTh U OLCHMBATh IMOCJIEJCTBUS JUIA OKPYXKAIOWIEH cpensl OBITOBOH |
MIPOU3BOICTBEHHOH JIEATEILHOCTH YEIIOBEKA, CBSA3aHHOMU C rmepepaboTKON BEIIECTB;

- Pa3bBACHATH Ha MpUMEpax (MIPUBOIUTH TPUMEPHI, TOATBEPKIAIONINE) MAaTECPUATHHOE STUHCTBO
Y B3aUMOCBSI3b KOMITOHEHTOB JKUBOW W HEXKUBOU MPUPOJIBI M YSIIOBEKA KaK BAKHYIO YaCThITOTO
€/IMHCTBA;

- CTPOUTH CBOE MOBEJICHHE B COOTBETCTBUH C MPUHIMIIAMHU OEPEXKHOTO OTHOLICHHUS K TIPUPOJIE.

B tpynoBoii chepe:

- IJIAaHUPOBATh W MPOBOJUTH XUMHUYECKUN IKCTICPUMEHT;

- UCTIOJIb30BAaTh BEIECTBA B COOTBETCTBHH C MX MPEIHA3HAYCHUEM U CBOMCTBAMU, OTIMCAHHBIMH
B MHCTPYKITUSAX 10 TPUMEHEHHUIO.

B cdepe GezomacHOCTH KUZHENCATETHHOCTH:

- OKa3pIBaTh IEPBYIO TOMOIIL MPH OTPABJICHHSAX, OKOTAX HJIPYTHX TPaBMax, CBS3aHHBIX C
BEII[ECTBAMU U JJAOOPATOPHBIM 000 PYA0OBaHUEM.

BbInyCKHUK HAy4YUTCH:

* OIMCHIBATh CBOMCTBA TBEPABIX, KUJKUX, Ta3000pa3HBIX BELIECTB, BBIACISAS UX CYIIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATH IMPHUYHUHHO-
CJIE/ICTBEHHBIE CBSI3M MEK/Ty JaHHBIMHU XapAaKTEPUCTHUKAMU BEIIECTBA;

* PaCKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX IOHATUH «aTOM», «MOJIEKYJa», «XUMHUYECKHU
JIEMEHT», «IPOCTOE BEILECTBO», «CIOKHOE BEILECTBO», «BAJIEHTHOCTBY», UCIIONb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIBIO XUMHUYECKUX (POPMYST M CYIIHOCTbH
XMUMHMYECKUX PEAKIUN C IOMOIIBI XUMUYECKUX YPAaBHEHUN;

* BBIYUCIIATh OTHOCHUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, 4 TAKKE MACCOBYIO
JOJIF0 XMMHYECKOTO 3JIEMEHTA B COEAMHEHUSAX JUIsl OLIEHKH UX MMPAKTUYECKON 3HAYMMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHHUSI, KHCIIOTBI, COJIU;

* KJ1accu(UIUPOBATh OKCU/IbI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTBI M COJIU 110 COCTaBY;

* [10JIb30BAThCS J1A0OPATOPHBIM 00OPYAOBAaHUEM U XUMUYECKOH MOCY/I0H;

* IPOBOJIUTh HECJOXHbIE XMMHMYECKHE OINbITHI M HAOIIOAECHUS 3a HM3MEHEHUSIMHU CBOICTB
BELIECTB B IpOLECCe MX IpeBpalleHui; coOMrofaTh IMpaBUjia TEXHUKU O€30MACHOCTU NP
IIPOBEACHUY HAOJIIOICHUN U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHI M IIENIOYH, IOJIb3YSACh MHAMKATOPaMH; OCO3HABAaTh
HE00X0AMMOCTh COOJIIOICHNsI Mep O€30IIaCHOCTH IPU OOPAIEeHNH C KUCIOTaMHU U IIeI0YaMH.

* pacKpbIBaTh CMBICII Ieproanyeckoro 3akoHa /. 1. Menneneesa;

* OIMChIBaTh M XapaKTepU30BaTh TAOIUYHYIO0 (OpMY MEPHOJUUYECKOW CHUCTEMBbl XHMUYECKHUX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX AJI€p U PACIPEACIICHUE YUCIA DJIEKTPOHOB 110 DJIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHMX DJIEMEHTOB MaJIbIX IEPUOJIOB NEPUOJUYECKON CHUCTEMBI, a TAKXKE
KaJIUs ¥ KaJbLIYs;

* pa3MyaTh BHIBl XMMHYECKON CBA3U: HOHHYIO, KOBAJIEHTHYIO IIOJIIPHYIO, KOBAJICHTHYIO
HETOJISPHYIO U METAJNINYECKYIO;

* 1300pakaTh IEKTPOHHO-MOHHBIE (OPMYIIbI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBS3SIMU
pa3HOro BUAA;

* BBISBIAATH 3aBUCHUMOCTb CBOWCTB BEIECTB OT CTPOEHUS HMX KPUCTAUIMYECKUX PELIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMUYECKUE DJIEMEHTHI U UX COCAUHEHUS HAa OCHOBE IIOJI0KEHUS JJIEMEHTOB
B [IEPUOIMYECKOM cCUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;
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* XapaKTepU30BaTh HAayyHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE IEPUOJUYECKOr0 3aKOHa U
MEPHOUIECKON CUCTeMBbl XUMHUYeCKUX dnemeHToB J[. . MeHmeneeBa; ¢ 0OBSACHATH CYTh
XUMHYECKUX TPOIECCOB U UX MPUHIMITUATIHLHOE OTINYHE OT (PU3NICCKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIHIA;

* YCTAHABJIMBATh MPUHATICKHOCTh XUMUUECKOM PEAKIIUHU K ONPEACIIEHHOMY THITY 110 OJHOMY U3
KJIACCU(PUKAITMOHHBIX MPU3HAKOB: 1) 10 YHCIy W COCTAaBYy MCXOIHBIX BEHISCTB M IMPOIYKTOB
peakuuu (peakiny COCTUHEHHUS, Pa3JIOKECHUs, 3aMEIIeHUs U 00OMeHa); 2) MO BBIJICICHUIO WU
MIOTJIOMICHUIO TEIUIOTHI (PEaKkMH SK30TEPMHUECKHE U DHAOTECPMHUYECKHE); 3) MO0 HU3MEHEHUIO
CTENEHEH OKHCIICHHS] XMMHYECKUX DJIEMEHTOB (pEakIHH OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC);
4) o oOpaTUMOCTH Mpoliecca (peakiiuu 00paTuMbie U HEOOpPATUMBIE);

* COCTaBJISITh YPaBHEHHUS JIEKTPOIUTUYECKON TMCCOIMALINN KUCTIOT, IIeJI04uel, COJIei; MOIHbIE U
COKpali€¢HHbIe HOHHBIE YpaBHEHHUs  peakiuil 0oOMeHa; YpaBHEHUS  OKHUCIUTEIBHO-
BOCCTAaHOBUTEILHBIX PEaKIINA;

* POTHO3UPOBATh TMPOJYKTHl XHMHUYECKHX peakuui 1o ¢GopMyliam/Ha3BaHUSIM HUCXOJHBIX
BEILIECTB; ONPECNIATh UCXOAHBIEC BEIIeCTBa 10 (hopMyamM/Ha3BaHUSIM MPOIYKTOB PEAKIUH;

* COCTaBJIITh YPAaBHEHHUSI PEAKIMi, COOTBETCTBYIOIIUX IMOCIEAOBATEIBHOCTU («IETTOUKE)
MpeBpaIeHu i HEOPTraHUIECKUX BEIIECTB PA3TMIHBIX KJIACCOB;

* BBISIBJISITh B TIPOIIECCE DKCIEPUMEHTa MPHU3HAKH, CBHUJACTEIBCTBYIONIME O MPOTEKAHUU
XUMHUYECKON PEaKIINu;

* IPAUTOTOBIIATH PACTBOPBI C OMPENETEHHON MaCCOBOM JI0JIEW pacCTBOPEHHOTO BEILIECTBA;

* OMIPENEIISITh XapakTep Cpelibl BOAHBIX PACTBOPOB KHUCIOT U IICIIOYEH MO M3MEHEHUIO OKPACKH
WHJIUKATOPOB;

* IPOBOJUTh KAaYECTBEHHBIE pEAKIUHU, IMOATBEPXKAAOIINE HAIWYUME B BOJHBIX pacTBOpax
BEILIECTB OTAEIIBHBIX HOHOB

* ONPENENATh IPUHAUICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY H3 H3YyYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* ONPEJENATh BAJICHTHOCTh U CTENIEHb OKHUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIAITh POPMYJIbl HEOPraHUUECKUX COCTMHEHUI MO BAJIGHTHOCTSAM U CTENEHSIM OKUCIICHUS
AJIEMEHTOB, a TAKXKe 3apsaM HOHOB, YKa3aHHBIM B TAOJUIE PACTBOPUMOCTH KUCIIOT, OCHOBaHUI
H COJICH;

* OOBSICHATh 3aKOHOMEPHOCTU HW3MEHEHUs (U3MUECKUX M XUMHUYECKUX CBOMCTB IPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/NIOB) M MX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMH
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bpIBaTh OOIIME XMMHYECKHWE CBOMCTBA, XapaKTEpHbIC UIsI TPYHI OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIIME XHMHYECKHE CBOWCTBA, XapaKTepHbIE U1 KaXKIOTO U3 KIACCOB
HEOPraHUYECKHUX BELECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTH TMPUMEPHI PEAKLMM, MOATBEPKAAOIINX XUMHYECKHUE CBOWCTBA HEOPraHMYECKHUX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHHI U COJIEH;

* ONPENENATh  BELIECTBO-OKUCIUTENb W  BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUX;

* COCTaBJISITh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIN OamaHC (A7 M3y4YEHHBIX peakiuil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;

* IPOBOJUTH J1a0OpPaTOpPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEILECTB;

BbINyCKHHK MOJIYYHT BO3MOKHOCTH HAYYHThCS:

* PaMOTHO 00paIaThCs C BEIIECTBAMU B TIOBCEHEBHOM KHU3HH,

* OCO3HaBaTh HEOOXOJMMOCTh COOJIOJCHUS TPABUIJI SKOJIOTHYECKH 0E30MacHOr0 MOBEJICHHS B
OKpY’KaloIel MpUpOIHOIL cpee;
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¢ IOHUMAaThb CMBICII H H€O6XOI[I/IMOCTB COGHIOI[GHI/ISI HpCHHHC&HHﬁ, npeajiaracMbix B
HHCTPYKIUAX IO UCII0JIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XHUMUH U Aap.;

¢ UCIIOJIb30BAaThb HpI/IO6p€TéHHBIe KJIFOUYCBbIC KOMIICTCHTHOCTHU npu BBITTIOJTHCHUH
MCCIIEIOBATENLCKUX MTPOEKTOB 0 M3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJIYYEHHS M PACIO3HABAHUS
BEILECTB;

® pa3BUuBaTb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTb, MCIIOJIb3yd CPEACTBA YCTHOﬁ A MMACHMEHHOM
KOMMYHHUKAIlMM Tpu paboTe ¢ TeKcTaMH Y4eOHHKa U JIOMOJHUTEIBHOW JHMTEpaTypoH,
CIIpaBOYHBIMUA Ta6JII/IIIaMI/I, MPOSABJIATL TOTOBHOCTH K YBaXCHHUIO WHOW TOYKH 3pCHUA IIPpU
00CYX/IEHUH PEe3yTbTaTOB BBHITIOJHEHHOH paboTHI;

* 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BCIICCTBAX M XMMHUUYCCKHX IIPOLECCAX, KPUTUUCCKU
OTHOCUTBCSI K IICEBJOHAY4YHOH uH(pOpMaluu, HEI0OpOCOBECTHOM pekjame, Kacaromecs
HCIIOJIb30BaHM pa3JINYHBIX BCIICCTB.

¢ OCO3HaBaTb 3HAYCHUC TCOPCTUICCKHUX 3HAHUMN JIIsL Hp&KTH‘-ICCKOfI JACATCIIbHOCTH YCJIOBCKA,

¢ OIIMCBIBATH U3YYCHHBIC 00BEKTHI KaKk CUCTCMbI, IPUMCHSA JIOTUKY CUCTEMHOT'O aHAJIN3a,

* IPUMCHATH 3HAHHUA O 3aKOHOMEPHOCTAX HepHOI[quCKOﬁ CHUCTEMBI XUMHWYCCKHUX JICMCHTOB JI4
0OBSICHEHHUS U NpCABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,

* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHUsI 3HAaHUM 00 UCTOpHUH
CTAHOBJIECHUS XUMHYECKOU HAayKH, €€ OCHOBHBIX HOHHTHfI, NEPUOANIECCKOTO 3aKOHA KaK OJHOI'O
W3 BaKHEUIIINX 3aKOHOB IMPUPOJbI, a TAKKE O COBPEMCHHBIX JOCTHXKCHUAX HAYKH U TCXHUKU.

® COCTaBJIATb MOJICKYJIAPHBIC W IIOJIHBIC HMOHHBIC YPAaBHCHUA 110 COKpaI]_[éHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH TPUMEPBl PEAKIMM, MOATBEPKIAIOIIUX CYIIECTBOBAHME B3AMMOCBI3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPraHMUYECKHX BEILECTB;

* IPOrHO3UPOBATh PE3yJIbTaThl BO3ACHCTBUSA PA3IUYHBIX (PAKTOPOB HAa M3MEHEHUE CKOPOCTH
XUMHUYECKOHN PEaKIInu;

* IPOrHO3UPOBATh PE3YybTaThl BO3JEHCTBUS pa3IMUYHbIX (PAKTOPOB HA CMEUIEHHE XUMHUYECKOTO
paBHOBeCHS.

* IPOrHO3MPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

* [IPOrHO3UPOBATh CIIOCOOHOCTh BEILECTBA MPOSIBIIATh OKUCIUTENIbHBIE UM BOCCTAHOBUTEIIbHBIE
CBOMCTBA C yUETOM CTEIIEHEH OKMCICHMSI 3JIEMEHTOB, BXOSIINX B €0 COCTAaB;

* BBIIBJISITH CYLIECTBOBAHME M'EHETHUYECKOM B3aMMOCBSI3M MEKIY BEIECTBAMH B PSy: NPOCTOE
BEIIECTBO — OKCHJI — TFUAPOKCUT — COJIb;

* OPraHHU30BbIBaTh, IPOBOJAUTH YYEHHUYECKHE IMPOEKTHI MO MCCIEJOBAaHMIO CBOICTB BELIECTB,
MMEIOIIHX BaKHOE MPAKTUUECKOE 3HaYCHHUE.

6. UndopmManuoHHo — MeTOAUYECKOE o0eceyeHne

Jluteparypa, ucnoJib3yemMasi yauTeaeMm

- OCHOGHAA TUMepamypa

1. T'abpuensun O.C. Ilporpamma kypca xumuu s 8-11 kimaccoB 001meoOpa3oBaTeNbHBIX
yupexaenuil. — M.: Jlpoda;

2. Amropckas  mporpamma  O.C.I'abGpuensna,  cootBercTByromas  degepanrbHOMY
I'ocynapcTBeHHOMY 00pa3oBaTebHOMY CTaHIApTy OCHOBHOTO  o0Imiero oOpa3zoBaHHs U
nomyiieHHass MuHuctepcTBoM obpa3oBanus u Hayku Poccuiickoit ®enepauun (O.C.I'abpuensn
IIporpamma kypca xumuu 18 8-9 kiaccoB 00meoOpa3oBaTeNbHBIX — YUpPeKICHUNH /
O.C.I'abpuensa. — M.: [poda, 2015r1.).

3.I'abpuensn O.C. Xumus: 8 kiacc : yueOHHK AJsi 0011e00pa30BaTeNbHBIX YUPEKICHUNH. — M.:
Hpoda.

4. Tabpuensn O.C. Xumus: 9xmace : yaeOHUK Uisi 00111e00pa30BaTENbHBIX YUpekAeHU. — M.:

Hpoda.
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5.IN'adbpuenssn O. C., OctpoymoB W. I'. HacrompHast kHMra yuumrtens. Xumus. 9 K I
Metomuueckoe mocobue. — M.: JIpoda, 2010r

6. Xumus. 9 k n.: KoHtponbHeie u mpoBepouHbie paboTel k yueOHumky O. C. I'abpuensna
«Xumus. 9 / O. C. I'abpuens, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
7.T'abpuensn O. C., OctpoymoB U. I'. U3yuaem xumurio B 9 k i1.: J{uakruueckue MaTepraibl. —
M.: Bauk mroc, 2009r.

8.I'abpuensn O. C., SAmykoBa A. B. Pabouas terpanp. 9 k 1. K yuebnuky O. C. 'abpuensna
«Xumus. 9. — M.: [Ipocda, 2012r.

9.I'abpuensn O. C., BockoOoitaukoBa H. I1. Xumust B Tectax, 3amavax, yOpaXHCHHSIX. 88—
9 xi1. — M.: [Ipoda, 2009r.

- 0ONoIHUMENbHAA TUumepamypa

1. I'abpuensn O.C. U3zyuaem xumuio B 8 ki.: nuaaktuueckue martepuansl / O.C. T'abpuenss,
T.B. CmupnoBa. — M.: bauk mutroc

2. Xumusa: 8 Kiacc: KOHTPOJbHBIE M TIpoBepouHble padoThl kK yueOHuky O.C. [NaGpuensna
«Xumus. 8 xknace» / O.C. IN'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : lpoda;

3. T'abpuensu O.C., Bucko6oinukoBa H.II., SmykoBa A.B. HacrosnbHas kHura yaurems.
Xumus. 8 ki.: Metoanueckoe nmocoodue. — M.: Jlpoda;

4. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii 5KCriepuMeHT B IIKOJIE. 8 Kiacc.
— M.: lpoda

5. Anxumuk (http://www.alhimik.ru/) - oauH U3 Ty4IMX calTOB PYCCKOSA3BIYHOIO XUMHUYECKOTO
WHuTepHeTa OpUEHTHPOBAHHBIN HA YUUTEINS U YICHHUKA, IPETOIaBaTeNsl M CTYACHTA.

Jluteparypa, pekoMeHayeMasi 1JIsl y9aIHXCs.
- OCHOBHAs TUMepamypa
lNa6puensu O.C. Xumus: § kimacc : yueOHUK uIsi 001Ieo0pa3oBaTeIbHBIX YUpexaeHUNH. — M.:
Hpoda.

- I'abpuensn O.C. Xumus: 9knacc : ydeOHHUK st 001Ie00pa3oBaTeIbHBIX YUIpeKACHUH. — M.:

Apoda.

- OONONHUMENbHAS TUMepamypa

1. XKypuan «Xumusi B MIKOJIEY;

2. Kontpen - Xumus mis Bcex (http://kontren.narod.ru). - uapopmannoHHO-00pa30BaTEIHHBIMA
CaMT JUIsl TeX, KTO U3y4aeT XUMUIO, KTO €€ MPEMNoIaeT, sl BCeX KTO MHTEpPEeCyeTCs XUMUEH.

3. Anxumuxk (http://www.alhimik.ru/) - oauH U3 JTy4IIUX CAUTOB PYyCCKOSI3BIYHOTO XUMUYECKOTO
WuTepHeTa OpueHTUPOBAHHBINA HA YUUTENS U YICHHKA, IPENOIaBaTeNs U CTYCHTA.

4. DHUMKIIONEANYECKUH CI0Baph FOHOTO XMMHKA

Meauapecypcsl.
— CD «Heoprannueckass XUMHs», U3AATEICTBO «Y UUTEIb)
— (D «llIxona Kupunna u Medoaus», n3aaTenbCTBO «YUUTENbY
— Xwuwmus. [Ipocsemenue «Heopranudeckast Xumusi»,. 8 kiacc. (Ha 2-X AUCKaXx)
— Xwumus (8-11 knacc). Bupryansnas naboparopust (yueOHOE 3JEKTPOHHOE U3JIaHKE)
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