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1. Copnep:xanue yueOHOro nmpeamera, Kypca
«IOupI1it xumuk» 11 kiaacc (1 yac B Hememo, Beero 34 yaca).

OcCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMa. YUeHHE O CTpoeHuHU aroMa. CoBpeMeHHasi MOJIENIb CTPOCHUSI
aToma.

CocrosiHue JIeKTPOHOB B aTOME.

BasieHTHBIE BO3MOXHOCTHM aTOMOB XUMHWYECKHUX 3JIeMEHTOB. CteneHb okucieHuss. Ocuogrnoe u
8030VHCOEHHble COCMOANUSL AMOMOS.

OnexTpoHHass KoH¢urypauus aroma. OCOOEHHOCTH CTPOEHHUS IHEPreTUUEeCKUX ypoBHEH aromoB d-
anemeHTOB. Kiaccudukanus XuMUIeCKUX 3JIEMEHTOB (-, P-, d-3JIeMEeHTBI).

Ilepuonuueckast cucrema xumuueckux 3neMeHToB J[.M.Menaeneera. @DU3HNUYECKUN  CMBICIH
ITepuonuueckoro 3akona JI.11. Menaeneena.

[IprurHBl M 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB M MX COCJAMHEHHUH IO NEepuojaMm M
rpynmnaM. 3Haduenue llepuognyeckoro 3axkoHa u Ileproguyeckoit CUCTEMBI XHUMHUYECKUX SJIEMEHTOB
J.M.Menneneena.

O6061menue o reme «CTpoeHHE aToOMay.

Crpoenue BemecTBa. Buabl XuMuueckoii cBs3U (KOBaJIGHTHAsI, MOHHAs, METaJUIMUeCKasi, BOJOPOIHAs )
1 MEXaHU3MBI ee oOpazoBanus. Kpucmaniuueckue u amopguvie eewpecmsa. Tunvl Kpucmaiiuieckux
peuwemox (amomHas, MONeKYIAPHAs, UOHHASA, Memaiiuieckas). 3asucumocms QuuyecKux ceolicma
gewecmea om muna kpucmaiiudeckou pewemxy. [IpuauHbI MHOTOOOpa3s BEIIECTB.

3HaKOMATCS ¢ KJacCH(PHUKalMel THUTIOB XMUMHYECKOW CBSI3M M XapaKTEPUCTUKOW KaKIOTO W3 HHUX.
OcBauBarlOT  XapaKTEPUCTHUKKA  BEIIECTB  MOJEKYJSIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.
XapakTepus3yroT CBOMCTBA BELIECTBA [0 TUITY KPUCTAIUIMYECKOM PELIETKH.

WNonHas xuMmuueckass CBSI3b M HMOHHBIE KPHUCTAUIMYECKUE PEIIETKU. OIJIEKTPOHHAs IPUpoja
XUMHYECKOH CBSI3H. DIEKTPOOTPUIATETbHOCTb.

KoBanentHas xumuyeckas CBsizb. ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAIUNIMYECKHAE PEIIETKHU.
Meramueckasi XUMHUYECKasi CBA3b.

Bonopoanas xumuueckast CBA3b.

Teopust XNUMHUYECKOTO CTPOEHUS OpraHNYecKuxX coeqnHennii A.M.bytneposa.

[Tonumepsr.

Pacuernble 3aaun. PacueTsl MaccoBoOii JOIU (MacChl) XUMHYECKOTO COSTMHEHHS B CMECH.

Pacuernpie 3amaun. Pacuerhl MaccoBOl WiM OOBEMHOW JOMM BBIXOJA NPOAYKTA PEAKIUH OT

TECOPETUICCKHU BO3MOXKHOTI'O.



Xumunueckue peakuuu. Knaccupukanuss XMUMHUYECKHX peakuumid. ['OMOreHHele U TreTeporeHHbIe
peaxkuuu.
Tepmoxumuueckue ypaBHeHHUS. TermmoBoil A(h(EKT XUMHUYECKON peakinuu. PacdeTsl TErioBOTo
addexra peakuu.
CKOpOCTh peakiiy, €€ 3aBHCUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPHPOJBI PEArUPYIOIINX BEIIECTB,
KOHLEHTPALlUN pEearupyrolmx BEIIECTB, TEMIEpPATyphl, IJIOWAAM PEAKIHMOHHOW IOBEPXHOCTH,
HaJUYMs KaTaau3aropa.
KaranuszaTopsl u katanus. Posib kaTann3aTtopoB B IPUPOJIE€ U IPOMBIIUIEHHOM ITPOU3BO/ICTBE.
ObpatumocTh peakuuii. XUMHYECKOE PaBHOBECHE U €ro CMEIIEHUE IOJ IACHCTBHEM pPa3IMYHBIX
(akTOpoB (KOHIIEHTpALMSi PEAreHTOB WM TNPOJIYKTOB pPEAKIMH, AaBICHHE, TeMIleparypa) JUls
CO3/1aHUS ONTHUMAJIBHBIX YCIOBUM MPOTEKAHNUS XMMUUECKHUX IIPOLIECCOB.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUMU B MPUPOJE, MPOU3BOJACTBEHHBIX IIpolLlECCaX U
KU3ZHENESATEIIbHOCTU OPraHU3MOB.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIOB IVIABHBIX M MOOOYHBIX
NoArpymni (Melib, KeIe30) U HEMETAJUIOB: BOAOPO/a, KUCIOPO/a, TaloreHoB, cepbl, a3ora, (pocdopa,
yriaepoja, KpeMHHUS.
Anexmpoauz pacmeopos u pacnniagos. llpumenenue 31eKkmpoau3a ¢ nPOMulULIEHHOCTU.
Konuuecmeennasa xapakmepucmuxa pacmeopos, pacmeopenue, pacmeopumocme.
DNeKTpoIuTHYeCKas JUCCOIManusl. Peakiny B pacTBOpax 3JeKTpOIUTOB. Peakiuu noHHOTro 0OMeHa.
Tunponus. ['maponus coneil. 3HaueHUE TUAPOIHU3a B OMOIOTHYECKUX OOMEHHBIX MPOIeccax.
Meraisl.
Hewmeramnsl. biiaroponnsie rassi.
OKCHIEBL.
Heoprannuecknue u opraHuueCKnue KUCIOTHI.
Heoprannueckne u OpraHn4eCKUe OCHOBaHUS.
AmM@doTepHbIe HEOPraHUYECKHE U OPTraHUYECKUE COCTUHEHUSI.
Comnn.
2. Tlnanupyemble mpeIMeTHbIE Pe3yJbTAThl OCBOEHHUS y4eOHOI0 MpeIMeTa

B pesyabTare usydeHus y4eOHOro npeaMera «XuMush» Ha YpOBHe CpeHero o01ero

o0pa3oBaHus:

BbinyckHuK Ha 6230BOM YPOBHE HAYUMTCSH:
—  packpbIBaThb Ha MpHUMEpPax pojb XUMHH B (OPMHPOBAHMH COBPEMEHHOM HAyYHOW KapTHUHBI

MHpa ¥ B IPAKTUYECKON JAEATENBHOCTH YEIOBEKA;
—  JIEMOHCTPHUpPOBAaTh Ha NPHUMEpPax B3aUMOCBA3b MEXKAY XUMHUEH U APYTMMH E€CTECTBEHHBIMU
HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XuMHUecKkoro ctpoeHust A.M. bytneposa;



— mnoHuMmath Qusnueckuii cmbica Ilepuonuueckoro 3akona /I.M. MeHneneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOWCTB XHUMHUECKHX OHJIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB;

—  O0BACHATH NPUYMHBI MHOI000pa3Ms BELECTB HA OCHOBE OOLIMX NPEACTaBICHU 00 UX COCTaBe
U CTPOCHMH;

— IpPUMEHATHh INPaBUJA CHUCTEMATHUYECKONM MEXAYHAapOJHOW HOMEHKIATYpbhl Kak CpeicTBa
pa3nuyeHus U UISHTU(UKAIIUN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYJIbI OPraHUYECKUX BELIECTB KaK HOCUTEIEH
uHpOpMalUK O CTPOEHUM BEIIECTBA, €r0 CBOMCTBAX M IPUHAAJIEKHOCTH K ONPEAEICHHOMY KJaccy
COCIMHECHUH;

—  XapakTepu3oBaTb OpPraHMYECKHE BEIIeCTBa 110 COCTaBY, CTPOEHUIO U  CBOMCTBaM,
YCTaHaBIMBAaTh IPUUMHHO-CIICICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

— IPUBOIUTH IIPUMEPbl XMMHMUYECKHX PEAKUUH, PpPAaCKpbIBAIOIIMX XapaKTEpHbIE CBOMCTBa
TUMUYHBIX TPEACTABUTENECH KJIAacCOB OpPraHMYECKHUX BEIIECTB C LENbI0 HX MJIECHTU(QUKALUU U
0O0BSICHEHUS 00JIACTH IPUMEHEHHS;

—  IPOrHO3MPOBATh BO3MOXHOCTb MPOTEKaHUS XMMHYECKUX PEaKLIIMi Ha OCHOBE 3HAHUU O THUIIAX
XMUMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKLMOHHON CIIOCOOHOCTH;

—  HUCHOJB30BaTh 3HAaHUS O COCTAaBE, CTPOEHUHM M XUMHUYECKHX CBOMCTBAX BEIIECTB JUIS
0€30MacHOTO MPUMEHEHUS B TPAKTHYECKON JAEATEIIbEHOCTH;

— TNPUBOJIUTH HPUMEPHl MPAKTUUECKOTO HCIIOJIB30BAaHUS MHPOAYKTOB IepepaboTKu HepTH U
INPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEIMHEHMH (TOJIMITHIIEHA, CHHTETUYECKOTO Kaydyka,
aIeTaTHOTO BOJIOKHA);

— TPOBOAMTH OMBITHl MO PACHO3HABAaHUIO OPTraHWYECKUX BEUIECTB: TIJIMLEPUHA, YKCYCHOM
KHCJIOTHI, HENpeAeIbHBIX KUPOB, IIIOKO3bI, Kpaxmala, OEJIKOB — B COCTaBE IMUIIEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPEICTB;

— BJaJAETh MNpaBUJIaMM U IpuUeMaMH Oe30macHOil padoThl ¢ XMMHUYECKMMHU BEIECTBAMHU H
1a00paTOPHBIM 000PYI0BAaHUEM;

—  YCTaHaBIMBAaThb 3aBUCHMOCTb CKOPOCTM XHMHYECKOM pEaKUMU M CMELIEHUS XHMHUYECKOTO
paBHOBECHsI OT PA3JIMUYHBIX (DAaKTOPOB C IENBI0 OMPEENCHHs] ONTUMAIbHBIX YCIOBUH MPOTEKAHMS
XUMHUYECKHUX IIPOIECCOB;

—  IPUBOJUTH MPUMEPHI THIPOIH3a COJIEH B MOBCEAHEBHON KU3HU YEJIOBEKA;

— IOpPUBOIUTH  INPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEAKUUMH B IPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIIBHOCTH OPraHU3MOB;

—  TIPUBOJIUTH IPUMEPHl XMMHUYECKHX PEaKIUi, pacKphIBAIOIIUX OOLIMEe XMMUYECKUE CBOMCTBA

IMPOCTHIX BEIICCTB — METAJJIOB U HEMCTAJLJIOB,



— TPOBOAMTH PacdeThl HA HAXOXKICHUE MOJICKYISIPHON (hOpMYIBI yrIeBOJOPOA MO MPOAYKTaM
CrOpPaHHs M IO €r0 OTHOCUTENIBHON IIJIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €rO
COCTaB;

— BJaAeTh IMpaBWiIaMH Oe€30MacHOro oOOpamleHusi € E€IKUMH, TOPIOYMMH U TOKCHYHBIMH
BELIECTBAMMU, CPEICTBAMHU OBITOBOW XUMMH;

—  OCYHIECTBJIATH IOHMCK XUMHUYECKOW HWH(POPMALUU IO Ha3BaHUAM, HJIEHTH(UKATOpaMm,
CTPYKTYpPHBIM (hOpMyJIaM BEIECTB;

—  KPUTHYECKH OLICHUBATh M MHTEPIPETHPOBATH XMMHUYECKYI0 MH(POPMAIUIO, COAEPKAILIYIOCS B
COOOIIIEHUSAX CPelICTB MaccoBoil nH(opmaluu, pecypcax VHTepHeTa, HAYYHO-TIOMYISPHBIX CTAThAX C
TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJSAX BBISABICHHS OIIMOOYHBIX CYXICHUH H
(dbopmupoBaHUs COOCTBEHHON MO3HIINY;

—  TOPEICTaBSATh IMYTH pEHICHUS TIJIOOANBHBIX NPOOIeM, CTOSIMIMX Tepel] UYeIOBEYECTBOM:

OKOJIOTHYCCKUX, DOHECPTCTHUICCKUX, CBIPbCBLIX, U POJIb XMMHUH B PCIICHUHU 3TUX npo6neM.

BLIHyCKHHK Ha 0230BOM YPOBHE IMMOJYYHUT BO3BMOKHOCTb HAYYHUTbLCH:
- uuirocmpupoeanms Ha npumepax CmarosjieHue U 360J1I0Yuo OPZCZHI/W@CKOMV XUMUU KAK HAYKU HA

PA3NUUHBIX UCTOPUYECKUX DMANAX ee PA3BUMUSL,

—  UCNONb306aMb  MemoObl HAYYHO20 HNO3HAHUS NPU  BbINOJIHEHUU NPOeKmo8 U YueOHO-
UCC1e008amenbCKux 3a0ay Nno  U3VHUEeHUlo  COUCmS, Cnoco6o8 NoNyYeHusi U pacno3HA8aHUs
OpP2AHUYeCKUX 8eujecms,

—  00vACHAMb NPUpPoOy U CHOCoOBI 00PA30BAHUS XUMUUECKOU C8A3U. KOBAJIEHMHOU (NOJAPHOU,
HEeNnoJIsIPHOL), UOHHOU, MemalIuyeckol, B6000POOHOU — C Yelblo OonpedeneHus XUMUYecKoll
AKMUBHOCMU BeUyecma,

—  YCMAHAB8IUBAMb 2EHEMUYECKYIO CB853b MedNCOy KIACCAMU OpP2aHUYyecKux eewecmes O
000CHOBAHUS NPUHYUNUANLHOU BO3MONCHOCMU HOJVYEHUS OP2AHUYECKUX COeOUHEHUU 3d0aAHHO20
cocmasa u cmpoeHus;

—  YCmMauaenueamsv 3auMoCea3U MexHcoy akmamu u meopueti, NPUYUHOU U CleOCmeuem npu
ananuze NpooONEeMHbIX CUMyayuti U 0OOCHOBAHUU NPUHUMAEMBIX DeUeHUll HA OCHO8e XUMUYECKUX

3HAHUUL.

Monyab «Kypcbl BHEYPOUHOM 1eATeILHOCTH

Bocnurtanne Ha 3aHATHAX ILIKOJBHBIX KYpCOB BHEYPOUYHOM JEATEIIBHOCTH OCYILECTBISETCS
MPEUMYIIIECTBEHHO YEPE3:

- BOBJICUCHHME WIIKOJBbHUKOB B HMHTEPECHYIO M IOJE3HYIO Il HUX AEATEIBHOCTb, KOTOpas
MPEAOCTABUT UM BO3MOKHOCTh CAaMOPEATM30BaThCs B HEH, TPUOOPECTH CONMAIIBHO 3HAYUMbIC 3HAHUS,
pa3BUTh B ceOe BaKHBIE AJSi CBOETO JIMYHOCTHOTO PAa3BUTUS COIMAIBHO 3HAYUMbIC OTHOIICHHUS,
MOJYYHUTh ONBIT YYACTHSI B COIIMATIbHO 3HAUYMMBIX JIJIaX;



- (hopmupoBaHuE B KPYXKKaX, CEKIMSIX, KIy0ax, CTyAUSIX U T.M. JETCKO-B3POCIBIX OOITHOCTEH,
KOTOpbIE MOTTH Obl OOBENUHATH JETe W TEeNaroroB OOIMMMU TMO3UTHUBHBIMU OMOIMSIMH U
JIOBEPUTEIIbHBIMU OTHOIICHUSIMH IPYT K APYTY;

- CO3JaHWE B JIETCKUX OOBEAMHCHUSX TPATUIMMA, 3aMal0NUX WX YJICHAM OIpeIeICHHbBIS
COIMAIPHO 3HAYUMBbIC (DOPMBI TTOBEICHNS,

- TONIEPKKY B JETCKUX OOBEAMHECHUSX IIKOJIBHUKOB C SIPKO BBIPAKCHHOW IUACPCKOMN
MO3UIMEd M YCTAaHOBKOM Ha COXpaHEHHE M TMOAJCP)KAHUE HAKOIUIEHHBIX COIMAJIbHO 3HAYMMBIX
TpaJuLIMiL;

- MOOLIPEHHUE MEeAAroraMu I€TCKUX WHUIIMATUB U JIETCKOT'O CAMOYIIPABJICHUS.

Peanu3zanusi BOCIUTATENBHOTO MOTEHIMAIA KYPCOB BHEYPOUHOUN AEATEIbHOCTH MPOUCXOIUT B
paMKax CIeAYIOIUX BIOPAHHBIX MIKOJFHUKAMU €€ BUIOB

Ho3nasamenvnaa _oeamenpvnocms. Kypchbl BHEYPOUHOW JEATEIIBHOCTH, HAIpPaBJICHHBIE Ha
nepeoayy WKOAbHUKAM _COYUANbHO 3HAYUMbBIX 3HAHUU, PA36UBAIOWUE UX H0O03HAMEIbHOCHb,
NO360AAI0UWUE _NPUBLEYL  UX BHUMAHUE K SKOHOMHUYECKHM, IIOJIMTHUYECKHUM, HSKOJOTHYSCKHM,
SYMAHUMAPHBIM npooremam __Hauie2o  obwecmea, popmupyiowue  ux  2YMAaHUCMu4ecKkoe
MUPOBO33DEHUE U _HAYYHYIO Kapmuny mupa. Hanpumep maxue, xax « PuHanco8as 2pAMOMHOCHIbY,
«3anumamenvrasn ceocpaduuy, «/Tumepamypnoe umenuey, «obpo noscarosamo 8 Tyay!y, «Tatins
pyccKo20 a3bikay, «IIpoexmuas macmepckasy u op.

3. TemaTn4eckoe NIAHHPOBAaHHE

Ne Tema ypoka DJIeKTPOHHbIE dopma npoBeeHUs
ypPOKa (uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

1 OCHOBHBIE CBEIEHHA O CTPOCHHUH resh.edu.ru KOH(epeHIHs
aToMma. Y4eHue O CTPOEHUH aToMa.
CoBpeMeHHass MOJENb CTPOEHUS
aToma.

N

CocTosiHUE AIIEKTPOHOB B aTOME. resh.edu.ru urpa

3 BaneHTHBIE BO3MOKHOCTH aTOMOB resh.edu.ru YPOK
XAMHYECKHX 2yieMeHTOB. CTerneHn B3aMMOO0OYyYeHUs
OKHUCJICHUS. Ocnosnoe u
6030Yy2iCcOeHHbLE COCMOAHUSL
amomos.

4 DneKTpOHHAs KOH(pUTYpaIus resh.edu.ru CeMHUHAp
atoMa. OcoOEHHOCTH CTpPOEHHUS
IHEPreTUYECKUX YPOBHEH aTOMOB
d-a7eMeHTOB. Krnaccuduxarus
XUMHAYECKHUX 3JIEMEHTOB (s-, p-, d-
AJIEMEHTHI).

5 [epuonuueckas cucremMa resh.edu.ru BUKTOpUHA
XHUMHYECKHX DIIEMEHTOB
J..Menneneena. duznveckKui
cmbica  [lepuomuueckoro 3akoHa
J.1. Menneneena.

6 [IpyunHBl ¥ 3aKOHOMEPHOCTH resh.edu.ru KPYTJIBINA CTOJ
WU3MECHEHUSI CBOMCTB JIEMEHTOB U
X COCIMHEHUI MO Tepuomam u
TPYIIIaM.

7 3HaueHue [Tepuoauaeckoro resh.edu.ru Oecena
3aKOHA u [Tepnonnueckoit
CUCTEMBI XUMHUYECCKUX DJJICMCHTOB
.M. Menneneena.




Crpoenue BEILIECTBA. Buaet
XUMHUYECKON CBsI3U (KOBaJIEHTHAs,
MOHHas, MeTaJlTnuecKas,
BOZOPOJHAsl) M MEXaHU3MBbl €€
oOpazoBanus. Kpucmaniuueckue u
amopguvie  gewecmsa.  Tunwi
KPUCMATIUYECKUX peuiemox
(amommuas, MOneKyIAPHAs, UOHHAS,
Memaniuyeckas).  3asucumocms
Quzuyeckux ceolicme ewecmea
om  muna  KpUCmMaiiuieckou
pewemxu. [Iprunnel
MHOr000pa3usi BEIIECTB.

resh.edu.ru

CEMUHAp-TIPAKTUKYM

Honnass XuMmuueckas CBS3b U
HOHHBIE KpHUCTAININYECKUe
peleTKu. DJEKTpOHHAsl IpUpoja
XUMHUYECKON CBSI3U.
DNeKTPOOTPULIATETLHOCTD.

resh.edu.ru

urpa

10

KoBaneHnTtHas xumuueckasi CBS3b.
ATOMHBIE u MOJIEKYJISIPHBIE
KPUCTAJUIMYECKHUE PELLIETKHU.

resh.edu.ru

IIPaKTUKYM

11

MerTannuueckas XUMHNYCCKas1
CBA3b.

resh.edu.ru

MpaKTU4eckas pabora

12

Boaopoleasl XUMHYCCKas CBA3b.

resh.edu.ru

KPYTJIBIA CTOJ

13

Teopuss XMMHYECKOTO CTpPOEHHUSA
OpPraHUYECKUX COEIMHEHUN
A .M.bytneposa.

resh.edu.ru

CCMHHAp

14

[Tonumepsr.

resh.edu.ru

IIPaKTUKYM

15

Pacuernpie  3amauu. Pacuertn!
MaccoBOH JI0Nn (maccnr)
XHUMHYECKOT O COE€TMHECHUS B
CMECH.

resh.edu.ru

Oecena

16

Pacuernpie  3amauu. Pacuertnl
MacCcoBOM HIM OOBEMHOH 0JHU
BBIXO/Ia TMPOJYKTa pEaKUUH OT
TEOPETUYECKU BO3MOXKHOTO.

resh.edu.ru

KOH(epeHIHs

17

XuMudeckue peaKIuu.
Knaccudukanus XUMUYECKUX
peaKkuuid. I'omorennsie u
ICTCPOrCHHLIC PCAKIIUH.

resh.edu.ru

YPOK
B3alMOOOY4EHHUS

18

Tepmoxumuyeckne  ypaBHEHHS.
TernoBoil >PdexT XuMUUeckKoit
peakmmu.  Pacderbl  TemyoBoro
s dexTa peaxiuu.

resh.edu.ru

BUKTOPHHA

19

Ckopoctb peakuuy, ee
3aBUCUMOCTb ~ OT  Pa3JInYHBIX
(akTOpOB: MIPUPOJIBI
pearupyomux BEIIIECTB,
KOHLIEHTpaLun pearupyroummx
BELIECTB, TEMIIEPATYPHI, IIOIIAIN
PEaKIMOHHON IIOBEPXHOCTH,
HaJIMYuUs KaTajau3aTopa.

resh.edu.ru

ceMuHap

20

KaTaJ'II/ISaTOpBI u Kkaraau3. Poib

resh.edu.ru

IPAaKTUKYM




KaTajau3aTopoB B MpUPOAE U
ITPOMBIIIJIEHHOM IIPOU3BOJICTBE.

21 OO6paTHMOCTh peakuuii. resh.edu.ru KPYIJIbIi CTOMT
XUMHUECKOEe pPaBHOBECHE M €ro
CMEIICHHE (il JIeCTBUEM
pa3IMYHbIX ¢axTopoB
(KOHIIGHTpAIMs PEarcHTOB WU
MPOAYKTOB PpEaKkluH, JaBJCHHUE,
TeMmreparypa) Uil CO3JIaHUs
ONITUMAJTbHBIX YCIIOBHIA
NPOTEKaHHUSI XUMHUYECKHX
IPOIIECCOB.
22 OxkuciuTenbHo- resh.edu.ru IpakTuieckas pabora
BOCCTAaHOBUTEIILHBIC ~pPEAKIUU B
npupoe, MPOU3BOJICTBEHHBIX
NPOLIECCaX U KHU3HEACATCIHLHOCTH
OpPTraHU3MOB.
23 OKHCITUTEIIBHO- resh.edu.ru KOH(pEpeHIIHS
BOCCTaHOBUTEIIbHBIC CBOMCTBa
IPOCTBIX BEIIECTB — METAIIOB
TJIABHBIX U TIOOOYHBIX TOATPYIII
(Menb, JKene30) W HEMETaJIOB:
BOJIOPOJIA, KHCIOPOAA, TaJOreHOB,
cepsl, azora, ¢ocdopa, yriepoaa,
KPEMHHUSL.
24 Dnexmponus pacmeopos u resh.edu.ru urpa
PAacniagos. Ipumenenue
NEKMPOU3A 8 NPOMBIULIEHHOCTIUL.
25 Konuuecmeennas resh.edu.ru ceMuHap
Xapakmepucmuxa pacmeopos,
pacmeopenue, pacmeopumocnibp.
26 DNeKTpOIUTHYECKas resh.edu.ru HPaKTHKYM
JHMCCOIHAIIHSL. Peakiuu B
pacTBopax IIEKTPOJIUTOB.
Peakiyn noHHOT0 OOMEHA.
27 Tuppomus.  Tmaposims  coneid. resh.edu.ru CeMHUHAp
3HaveHue TH]IPOJINA32A B
OMOJIOTHYECKHIX 0OMEHHBIX
mporeccax.
28 MerTaisl. resh.edu.ru BUKTOpUHA
29 Hemeramnel. Biaropoausie rassl. resh.edu.ru urpa
30 OKCHUIEBL. resh.edu.ru BHKTOPHHA
31 Heoprannueckue u opraHuyeckue resh.edu.ru KPYTJIBINA CTOJ
KHCIIOTHI.
32 Heopranwueckne W opraHUYecKHe resh.edu.ru CeMHUHAp
OCHOBaHHSL.
33 AmdoTepHbIE HEOpPraHHYECKHE | resh.edu.ru mpakTHyeckas padbora
OpPraHUYECKUE COCTHHEHHUSI.
34 Comn. resh.edu.ru KOH(epeHIHsI




4. Onucanue y4e0HO-MeTOAUYECKOI0 1 MATEPHATbHO-TEXHUYECKOIr0 o0ecreyeHust
o0pa3oBaTeIbLHOIO Npoiecca

YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb»

1. Xwumwus. 10 knacc. ba3oBsrii ypoBeHs: yuebnuk (aBropsl O.C.I'abpuensa, U.I'.Octpoymos,
C.A.Cnagxos). - M.: [Ipocsemenue, 2021.

2. Xwumwus. 10 kiacce. ba3oBsiil ypoBeHb: MeToandeckoe nocobue (aBropsl O.C.I"'abpuensa u ap.).
- M.: [Ipocsenienue, 2021.

3. Xumusa. 10 xmacc. baszoBbiii  ypoBenn: pabouas Tterpans (aBropel O.C.I'aGpuernsH,
C.A.Cnanxo). - M.: IIpocsemienune, 2021.

4, Xwumums. 10 xmacc. ba3oBblii ypoBeHB: IPOBEPOYHBIE W KOHTPOJIBbHBIE DPAOOTHI (aBTOPHI
O.C.I'abpuensu, U.B.Tpuryouak). - M.: [Ipocsemienne, 2021.

5. DnekrponHas popma yueoHuka. - M.: [IpocBemenue, 2021.

YMK «Xumus. 11 kiacc. ba3oBblil ypoBeHb»

5. Xumus. 11 knacc. bazoBsii ypoBenb: yueOHuk (aBTopsl O.C.I'abpuensan, U.I'.Octpoymos,
C.A.CnanxoB). - M.: IIpocsemienne, 2021.

6. Xwumwus. 11 kimacc. ba3oBelil ypoBeHb: MeToanueckoe mocobue (aBropsl O.C.I"abpuernss u ap.).
- M.: IIpocsenienue, 2021.

7. Xumus. 11 ximacc. bazoBblii  ypoBeHb: pabouas terpaab (aBTopel O.C.I'aGpuensH,
C.A.CnankoB). - M.: Ilpocsemenne, 2021.

8. Xumms. 11 xmacc. ba3oBelii ypoBeHb: NpPOBEpOYHBIE W KOHTPOJIbHBIE PAaOOTHI (aBTOPHI
O.C.I'abpuensin, U.B.Tpurybuak). - M.: IIpocsemienue, 2021.

5. Dnekrponnas gopma yueOHuka. - M.: [IpocBenienue, 2021.

HNuTepHeT-pecypcen:

1. http://www.chemnet.ru
2. http://www.alhimik.ru


http://www.chemnet.ru/
http://www.alhimik.ru/
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