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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIIero o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (eZiepaibHON pabouelt NporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMUIUMU TpPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIMBAET o0s13aTesIbHOE IPEAMETHOE COJIEp/KaHMUE,
NpeayCMaTpUBAET pACOpPE/ICIEHUEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHE I10
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEePUCTUKHU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOoBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHUH CIY>KUT OCHOBOW s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM €IMHCTBE MHPA, BAKHYIO
poiib UrpatoT (popMUpYyEeMble XUMHUEH TMPECTaBICHUS O B3aUMOIMPEBPALICHUSX
SHEPTrUr M 00 HBONIIOIMHM BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUs TII0OAIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaiu3alliii  BO3MOMKHOCTEW IS CaMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYPhI JUIHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHON I'PAMOTHOCTH,

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4JalIUXCsi, HABBIKOB WX CAMOCTOATEIBHOW  Y4eOHOW  JIEeATEeIhbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MMOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsI1a HA €UHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIuXCs;



crocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHUHM XUMHUHU OO€CIEeUMBAIOTCS cHeluu(pUKon
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOPBIM  SBASETCSs  Mearoruyecku
aJanTUPOBAHHBIM OTpaXkeHHWeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM FTane eé
pa3BUTHUSIL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATUA XHMHH, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTHACJIBbHBIX 3HAYUMBIX TOHSATUM
OpraHUYECKOU XUMHHU.

CtpykTypa cojepxaHusi MporpaMMbl MO0 XUMUU C(HOpMUPOBaHA HA OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MIOHITHI O XUMHYECKOMN
peakuuu. OO0e 53TU CHCTeMbl CTPYKTYPHO OpPraHW30BaHbl MO MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /I. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOM CBA3U;

— TMpeACTaBICHUN 00 DSJIEKTPOJMTUYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE ASMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSL GYHKIIUUA OOBSICHEHUS ¥ IIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEM MPAKTUUYECKOTO MPUMEHEHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIOCOOCTBYEeT  (POPMHUPOBAHHIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABJISAIOLICH HAYYHOW KapTHHBI MUpPa B JIOTUKE
€€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOI'O OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM
MO3HAHUS B HayKe. M3yueHHe XUMUU NPOUCXOAUT C MPHUBICYCHUEM 3HAHUN U3
paHee W3yYEHHBIX YYEOHBIX mpeAMeToB: «OKpYKAOMMUK MUY,

«buonorus. 5—7 knacce» u «du3nka. 7 Kiace.

[Ipy wW3ydeHWW XUMHH TPOUCXOAUT (POPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeNIbHOCTHU YeJI0OBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO MpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKHX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUMN, TOCTYIMHBIX
00001IeHN MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAayKH, B



OpuOOIIEHUH K Hay4YHBIM METOJaM I[IO3HAHUS TpPHU H3YyYECHUH BEIIECTB W
XUMHUYECKUX peakuui, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENBbHOW M y4eOHO-MCCIIENOBATEIHCKON
AeSITeNPHOCTH, OCBOCHHMU MpaBWJI OE30MacHOTO OOpalieHHus C BEIIECTBAMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4yeHUH XMMHUHM HAa YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHHs Ba)kKHOE
3Ha4YeHHE MPUOOPENTU TaKUE IEIH, KaK:

— (¢opMupoBaHUE MHTEIUIEKTYaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

— HampaBIEHHOCTh OOydYeHHS Ha CHUCTEMaTHUYeCKoe TMpHOOIICHHE
O0yJalolMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHre ycnoBUi, CIOCOOCTBYIOIMUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOpPA3HOW NEATENHHOCTH, IMO3HAHUS M CaMOTIO3HAHUSA, KIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMIA), UMEIONINX YHUBEPCAIBHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmie (QYHKIMOHAIBHOW U €CTECTBEHHO-Hay4yHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHATh M OLICHUBATh SIBJICHMS
OKPY’KaIoIllero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHbIE NMPU HU3YUEHUU
XUMUH, IPUMEHATh UX MPU PELIEHUH IPO0OIJIEM B IOBCEJHEBHON )KU3HU U TPYAOBOIl
JesITeNIbHOCTH;

— (QopmupoBaHue y O00yd4aromMXCsi TyMaHUCTUYECKUX OTHOIICHUH,
INOHUMAHUSl IEHHOCTM XMMMYECKUX 3HAHUN JJI BbIPAOOTKU 3KOJOTUYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBALMM K OOYUYEHHUIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMS OOILEYEIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQuMiIs W HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

Oo111ee ynciio 4acoB, OTBEAEHHBIX ISl U3yUYEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, cocrabiser 170 gacoB: B 8 kimacce — 102 gaca (3 gaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHUE OHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAgax Mo3HaHWS B XUMHUHU. UUCThIE BENIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE HIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas Gpopmyra. BaaeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COC/IMHCHUU.

KomuuecTBo BemiectBa. Mosib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacu€tel mo ¢dopmyiam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHMsS MacChl BellecTB. XUMHUYeckue ypaBHeHUs. Kiaccudukaius
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 00OpYIOBaHUEM, U3YUYEHHUE U OMHCAHHE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJAEHCAlUA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3CIICHHUs] CMECEH: C MOMOIIBI0O MarHuTa, (GUIbTpOBAHUE,
BbITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoBeAeHNE OUYMCTKH TTOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTATOB  IPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJIEN MOJICKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBUuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopona — ainemMeHT U MpocToe
BemlecTBo. HaxoxkaeHue kucimopojga B Opupoae, (U3NYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenune kucnopona. CrocoObl



MOJIYYEHHsI KHUCIOpoAa B J1adopatopud M MOpoMbliieHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit 3P(GEKT XUMUYECKOM peaKkluu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpoe,
(u3znueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOO0bI moydeHus. Kuciors
U COJIH.

MounsipHblilt 00bEM Ta30B. PacyéTsl Mo XuMHUYECKUM ypaBHEHUSIM. Dusnueckue

cBoMcTBa BOoAbpl. Boma kak pactBopurenb. PacTBOpBL
HachlieHHblE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpasytomnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocCHOBaHMH: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. ®du3nyueckne U XUMUYECKHE CBOICTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucinor. @usndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHoctn MetayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenkinarypa comneil. duznueckne M XMMHUYECKUE CBOWMCTBA COJICH.
[Tomyuenue comneil.

I'eneTnyeckas cBsA3b MEXKAY KlacCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHNUE COAECPKAHUA KUCIOPOAA B BO3yXE, ITOIYy4YEHHUE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOWCTB KHCIOpOJa, HAOIIOEHUE
B3aMMOJEHUCTBUSA BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHHUS U
IpeKpalieHust TopeHus (1moxkapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHIOB U OITUCAHHE
UX CBOICTB, NOJIy4eHHE, COOMpaHHE, pacllO3HABAHUE U U3YUYEHHUE CBOMCTB BOAOPOIA
(ropenue), B3aumojeiicTBue Boaopoaa ¢ okcugom wmeau (II) (Bo3moxkHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB), HA0MI0A€HHE 00PA3I[0B BEUIECTB KOJTUYECTBOM
1 ™Momb, wuccnenoBaHWE OCOOCHHOCTEH PpACTBOPEHHsI BEIIECTB C PAa3IMYHON
PacTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBUE BOJBI C METaUIaMH (HaTpHEM u
KaJbliieM) (BO3MOXHO HCIOJB30BaHUE BUJIEOMATEPUAIIOB),



uccienoBaHue OOpas3lOB  HEOPraHMYECKUX BEIIECTB  Pa3IMUHBIX  KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUsI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
n3yueHue B3aumoaeicTaus okcuaa menu (I11) ¢ pactBopom cepHO KUCITOTHI, KUCIIOT
C MeTaJulaMH, peaklui HeUTpaau3aluu, MOJTYyYeHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTO MeETalyla JpYyrMM W3  pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3aJad Mno TeMe «BakHellue KIacchl HEOPraHUYECKUX
COCIIUHEHUIY.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAMM XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEproHast popmebl [leproanueckoit
cuctemMbl xuMudeckux sneMeHToB J[. WM. Menaeneea. Ilepuonbl u TpymIibl.
DU3NYECKUN CMBICIT MMOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYMIHI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oromnsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aroMoB  TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckor CUCTEMbl XMMUYECKUX
BJIEMEHTOB U1 Pa3BUTUsA Hayku W mnpaktuku. [[. 1. MenneneeB — y4€Hbli U
IrpakIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (moJisipHass M HENOJSpHAsi) CBA3b.
DIEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHuss.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iponiecchl okuciaeHus U BOccTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepuMenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmnie ceasu



Peanuzamusa MexXnpeaMeTHBIX CBS3€H MPU HM3YYEHUM XHUMUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEeHHO-HAY4YHbIE MOHSTHS: HAay4YHbId (DaKT, TUIOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKaIUsi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUUECKUN 3apsij, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHME BEIIEeCTBA, Ta3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COMHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE TOPOJIbI, TOJIE3HbIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KU, KAJIBLHS U UX COCTUHEHUI
B COOTBETCTBHM C TIIOJOXEHUEM »HieMeHTOB B Ilepmoamueckoil cucreme H
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4YeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMUHU BEHIECTB, MO TEIUIOBOMY 3(]dekTty, o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKHE PEAKINH, TEPMOXUMUUECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyeckoi peakiuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKHX peakiusax. [[oHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHaTHe 0 XMMHUYeCKOM paBHOBecUU. DaKTOPBI,
BJIMSIIOIIME HAa CKOPOCTh XHUMHUYECKOW PEAKIMM W TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HMCIOJB30BAHMEM  METOAA
AIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHYECKON JUCCOIUALMHI. DIIEKTPOIUTHI U HEJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4ecKor cBsi3u. Crenens auccounanuu. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUs peakIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOKCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUYECKONU TUCCOLUALIUY.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUSA  Pa3NUYHbIX  (PAKTOPOB, UCCIENOBAHUE DIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOIIecca AUCCOLUALINY KUCTIOT, IEeJI0Uei U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUsl peakluii HOHHOro oOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, peaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4YEeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerasiibl 1 MX cOeIUHEHUS

OO6mast xapakTtepucTuka raynoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (pu3mdecKkrue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMeEpe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajUlaMH, Iuesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IMIOJIyYCHWE, NpuMeHeHue. [JleilictBue xjopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4eJIOBeKa. BaxkHenme XJII0puabl U UX HAX0K/ICHUE B
IIPUPOJIE.

OO6miast xapakrepuctuka anmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Pu3MdYecKue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPO/a U CEpbl. AJIOTPONHbBIE MOAUDUKAIIMHM KUCIOPOIa
U cepbl. XUMUYeckne cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XHUMHYECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
CepHas kucnoTa, pu3NMUeCcKrue U XUMUYECKHUE CBOICTBA (00IIMe KaK MpeACTaBUTENs
KJlacca KHCIOT M crnernuduueckue). XUMHUYECKUE PEaKkluu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOJMYy4YeHUs CEpHOM KHUCHOTHL. lIprmeHeHue cepHoOi
KUCJIOTHI. CONMM CEPHOU KUCIIOTHI, KAYECTBEHHAS PEAKLINs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEAUHEHUM B TpHUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCAWHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, pacnpOCTpaHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoze. AMMUak, ero
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATIbHBIX YI00PEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH Cpelibl COeMHEHUSIMU a30Ta (KHCIOTHBIE
JOKM, 3arps3HEHuEe BO3AyXa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu docdopa, puznueckue U xumudeckue coiictBa. Okcun docdopa
(V) u dochopnas kuciora, Gpu3MUECKUE U XMUMUYCCKHE CBOWCTBA, MOJYYCHHUE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIEC CTENICHN OKUCIICHUS. Y TIIEpOI, AJTIOTPOIHBIE MOIU(DUKAIIH,
pacnpocTpaHeHue B MpHUpoje, (PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpPOIHS.
Kpyrosopor yriepoga B mpupone. OKcuabl yriepoja, UX (QU3HUECKHE W
XUMUYECKHE CBOMCTBa, JEHCTBUE HA JKUBBIE OpPraHU3MbI, I[OJIYYEHHUE U
npUMEHEeHHe. DKOJIOTHUecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepoaa (IV),
rUnoTe3a TI00aTbHOTO MOTEIUICHHUS KIUMara, MapHUKOBBIM 3¢ ¢dekT. YromapHas
Kucinora U e€ conu, uX (U3MYECKUEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, TaHOJ, TJIULEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (Yyrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY W IMPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH Ba)KHBIX BEUIECTBAX: XKUPaX, O€IKax, yrieBoJax — U ux
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TMOJYy4YeHUE U
npuMenenue. CoeuHeHust KpeMHuA B npupoae. OOiiue npeactaBieHust 00 oKcuie
kpemuus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIIOJIL30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeline cTpouTeNbHbIE MaTepualibl: KepaMmHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCTHOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHI (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3laMy XJIOPUAOB (TaJIOreHU 1I0B), O3HAKOMJICHHE ¢ 00pa3iiaMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJB30BaHUE BUJIEOMATEPUAIIOB),
HaOJII0/IeHHE TIpoliecca 00YIJIMBaHUS caxapa Ioj AeHCTBUEM KOHIICHTPUPOBAHHOU
CEpPHOU KUCIIOTHI, U3yUYCHUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KUCIIOTHI,
pPOBEICHUE KAaYECTBEHHOM peakuy Ha Cyah(aT- MOH U HAOIIOJIeHUEe Mpu3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NUYECKUMH CBOMCTBaMH a3otra, pocdopa u ux
coeIMHEHUN (BO3MOXKHO MCIIOJIB30BAaHUE BUACOMATEPHAIIOB), 00pa3iiaMy a30THBIX
u (ocopHBIX ynoOpeHHH, ToydeHHue, COOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOMCTB aMMHakKa, IMPOBEJACHHWE KAYECTBEHHBIX PEAKIMA HAa HOH aMMOHUS U
dochar-uoH W U3yueHHE TPU3HAKOB HMX NPOTCKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEpUAJIOB), HM3y4YEHHE MOJIeJIel KpUCTAUIMYECKUX PEeHIETOK anmMasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJCOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJyYEHUE,
coOupaHue, pacrio3HaBaHWE M M3Y4YEHHE CBOMCTB YIJIEKHCIIOIO Ta3a, MPOBEJACHHE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CHUIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOW MPOMBILIIJIEHHOCTH,
pelieHrne AKCIEPUMEHTANBHBIX 3a/lad Mo Teme «BaxHeWlline HeMeTaulbl U HX
COEIMHEHUSD.

MeTaJjibl 1 X COCTUHEHHS

OO0mast XxapakTepUCTUKAa XUMHYECKUX JI€MEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MenpneneeBa u cTpoeHusi atToMoB. CTpoeHHne MeTaioB. MeTainyeckasi CBs3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKHM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO01ue
crnocoObl mosyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTalb, YyTryH, TIOpATIOMAHNNA, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesmounble MeTauibl: MoOJOXKeHUE B [lepronnyeckor CHCTEME XHUMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HaX0XIAEHHUE B IMPUPOIE.
dwusndeckre U XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus ¥ Kanus). OKCUIbI U



TUAPOKCHUIBI HATPUA U Kaiusl. [[puMeHeHne MEeT0YHbIX METAIUIOB U UX COCIMHEHUH.

IllenouyHO3EMENBHBICE METAJUIBI MArHMd W KaJbLUMM: TIOJIOKEHHUE B
ITepuonnueckon cucreMme xuMuueckux aneMeHToB . M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaxXOXxJeHHE B npupojae. Ouznueckre U XUMUYECKUE CBOMCTBA MarHUs U
Kaybliusl. Baxuelue coequHeHust Kaiblus (OKCU, TUIPOKCU/I, COH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: TIOJI0)KEHUE B [leproanueckoi CUCTEME XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cCTpoeHue atoMa, HaxoxkaeHue B npupone. duszndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOEHHE aToOMa, HaxoXjAeHUEe B mpupojae. duznueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCH b, THAPOKCHIBI U coiu xkeresa (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIAECOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HWCIIOJIb30BAaHHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HAa WOHBI: MarHus, KajablWsl, AJIFOMUHUS, LUHKA, XKeje3a
(IT) u xene3a (I1I), meau (II), HaGmroneHNE U ONMCAHKUE MPOIECCOB OKPAIIUBAHUS
IUIJAaMEHW WOHAMHU HATpus, Kajausg M KaiblUsd (BO3MOXXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'MIPOKCH 1A AIIIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeniume
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPY:KALIAs cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM KW3HHU 4eIOBeKa. be3omacHoe
HCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momomis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXKalolleh cpenbl (MpenesibHasi AOMMYCTUMAst
KOHIIeHTpanus Beuiects, nainee — [1/IK). Poiap xumMuun B pemieHun 3KOJIOTMYEeCKUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuaihbl).

Mexcnpeomemmunie ceasu



Peanmzanust MexXmnpeaMETHBIX CBS3€H MpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK U TIOHATUH, SBISIFOIIMXCS CUCTEMHBIMH JJISi OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHATHS: HAYYHBINH (DakT, TMIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHUE, W3MEpPEHHE, MOJEeJb, SBJICHHUE, MaPHUKOBHIHI
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwusuka: MaTepusi, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PaZOaKTUBHOCTb, MOJIEKYJIa, DIIEKTPUYCCKHIA 3apsij, POBOJTHUKH,
MOJYNIPOBOJHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMUECKAsI
pemérka, CruiaBbl, (pU3MYECKHe BEIMYWHBI, CAMHHUIBI W3MEPEHUS, KOCMUYECKOEe
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATHHBIC
yIoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEILHbIC BEIICCTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIbI, TOPHBIE MTOPOJIBI, TTOJIE3HBIE
MCKOITaeMbI€, TOTINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA [IPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHbIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPHUHSATHIMU B
oOllecTBe TMpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIleccaM
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AIUU 00yUYaIOIIUXCS.

JInuHOCTHBIE  pE3y/ibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)mMaTpuoOTHYEeCKOTr0 BOCTIM TAHMSA:

IIEHHOCTHOTO OTHOIIEHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4yHOMY HACIEIWI0, MOHUMAHUSI 3HAYCHUS XHUMUYECKOW HAyKH B >KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi o
NEPEIOBbIX JOCTHXKEHUSIX W OTKPBITHUSIX MHMPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIECTBA;

2) TPasKIAHCKOT0 BOCIIUTAHMSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HON, Y4eOHOUCCIIe10BATEILCKOM, TBOPUYECKOM U IPYTHX BUIAX ACSATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESTENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB,
CO371aHUH YU4EOHBIX MMPOEKTOB, CTPEMIJICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B IpoIiecce ITON yueOHOM NesITeIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEICHHE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHMA

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHsS MPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHWBBI, HAIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW I10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMbBIX IPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHONW M YUTATEIbCKOM KYJIbTYpPHl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Yy4E€OHBIMHU TEKCTaMH, CHPABOYHOU



JUTEPATYpPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIOOO3HATENBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  caM0OOpa3OBaHUIO, MPOEKTHOM U HMCCIEA0BATEIbCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUU U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOro BOCIIUTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IudyHOro poa,
yBaXEHUE K TPYY U pe3yJbTaTaM TPYAOBOU JIESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX  3HAHWKW 10  XUMHUH, OCO3HAHHBIH  BBIOOD
WHUBUIYaJTbHON TPACKTOPHUH MPOJOJDKEHHS 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIeIHON Mpo¢deCcCUOHANBHON IESITEIbHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCHOHAILHON CPEJIE;

6)3K0J10rH4€eCcKOro BOCIIMTAHHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K TPUPO/IE€ KaK UCTOYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIIECTBOBAaHHUSA, IMOHMMAaHHWE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy MU TICUXHUUECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIO/ICHUS
npaBMJI 0€30MACHOTO MOBEJCHUS MIPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TMOJydyaeMble MPU M3YUYEHUHU XUMUH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAKOIIEH NPUPOJHONU CPEIOH, ISl MOBBIIICHUS
YPOBHS  JKOJOTMYECKOH KYyJNbTYphl, OCO3HAHHS TJ00aJbHOTO  XapakrTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH WX PEIIeHUS TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMeTHBIX PE3YNBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUS MUPOBO33PEHHUSI 00IIICHAYYHBIC TOHSTHS (3aKOH, TEOPUS, TTPUHITHTI,
runore3a, (akt, cucrema, MPOILECC, 3IKCIEPUMEHT U JAPYroe.), KOTOphIE
UCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAaHUM W3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LETOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0OecneynBaloT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJILHbIE yUeOHbIE JeiicTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIICISATH UX XapaKTEpHBIC
MPU3HAKH, YCTAHABIWBATH B3aMUMOCBS3b C JIPYTMUMH TOHSTHSMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMUUYECKUX BEIIECTB U XMUMHUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY OOBEKTaMU H3YyUCHHS,
CTPOUTH JIOTUYECKHUE PACCYkACHUSI (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIpolleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOEIH, UCIIOIb3YEeMbIC B XUMHUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHUUecKas ¢GopMmyia U ypaBHCHHE
XUMHYECKOW peakiMy — MpU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIECTB U XUMUUYECKUX PEAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CICJICTBEHHBIE CBSI3U H
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA .

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI /1151 (DOPMHUPOBAHUS THIIOTE3BI IO MTPOBEPKE
IPaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE OINbITa MO IJIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHATW3UPOBATH W HMHTEPIPETHUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPENeIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS Pa3IMYHbIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpamMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENBCKON JESITENIbHOCTH UH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpYXaloled NpUpOAHOU
CpEbl.

KomMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B X0/€ [uajora 1 (Win) AUCKYCCHH) MO CYIIECTBY
oOcyxaeMoi Tembl, (OPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHON
JESATENbHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OMbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

YMEHHUS y4eOHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMpenelieHHe KpUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOU pabOoTHI U IpyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OMNPEACNSITh e JeATeIbHOCTH, IIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpPATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PEIICHHS YUYCOHBIX U
IIO3HABATEIBHBIX 3a/ad4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

YueHuK Hay4yuTCH:

- XapaKTepu30BaTh OCHOBHBIE METOJbI IMO3HAHUS: HAOIIOJEHUE, U3MEPEHHUE,
HKCIIEPUMEHT;



- OMKCHIBATh CBOMCTBA TBEPBIX, KHUAKUX, ra3000pa3HbIX BEIIECTB, BbIICISSA
UX CYIIECTBEHHBIE TPU3HAKY;

- PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX IMOHATHM "atoM", "Moiekyina",
"XUMHYECKUN  3yeMeHT", 'mpocToe  BemecTtBo',  "CIOXKHOE  BEIIECTBO",
"BaJIGHTHOCTH ', "XUMUYECKAs peakuys'", UCIIOJIb3ys 3HAKOBYIO CUCTEMY XUMUU;

- PacKpbIBaTh CMBICJI 3aKOHOB COXPaHEHHsI MacChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOPHH;

- pa3anyaTh XUMUYECKUE U PU3NYECKUE SBIICHUS;

- Ha3bIBaTh XMMUYECKHUE DIIEMEHTBHIL;

- OTIPEIEIATh COCTAB BEIIECTB MO UX QopMyliaM;

- OIIPEAEIISITh BAJIEHTHOCTh ATOMA AJIEMEHTA B COCUHEHUSX;

- OIIPEAEIISITh TUI XUMHYECKUX PEAKLINA;

- Ha3bIBaTh IPU3HAKU U YCIIOBHS NPOTEKAHUSI XUMHUECKUX PEAKLIN;

- BBIABJISITH NPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAHUU XMMHYECKON
pPEaKIMU P BBIIIOJIHEHUU XMMUYECKOTO OTIBITA;

- COCTaBJISITH POPMYJIbI OMHAPHBIX COEAMHEHUN;

- COCTaBJIATh YPABHCHUSI XUMUYECKUX PEAKITHI;

- cobOro1aTh IpaBmIIa 0€30MacHOM paOOTHI IPU MPOBEICHUN OTIBITOB;

- TIOJIB30BAThCS JTA0OPATOPHBIM 00OPYOBAHUEM U TIOCY/I0M;

- BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

- BBIUMCIATH MAaCCOBYIO JIOJNIFO XHMHUYECKOTO JJIeMEHTa 1o Qopmyne
COEIMHEHMUS;

- BBIUUCISATH KOJUYECTBO, OOBEM MM MacCy BEIIECTBA IO KOJIHYECTBY,
00BeMy, Macce peareHTOB WK MPOIYKTOB PEAKIUH;

- XapaKTepu30BaTh PU3MUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:
KHUCJIOPOJIa U BOJOPOJA;

- IOJIy4aTh, COOMPATh KUCIOPO ¥ BOJOPOI;

- pacrmo3HaBaTh OMBITHBIM IIyTEeM Ta3000pa3HbIe BEIIECTBA: KHUCIOPO,
BOJZIOPOZ;

- PacKpbIBaTh CMBICII 3aKOHa ABOTaapo;

- PacKphIBaTh CMBICI MOHATHH "TeruioBor 3¢ dekT peakuuu", "MOISIPHBIM
00BeM";

- XapaKTepru30BaTh PU3NMUECKUE U XUMUYECKHE CBONCTBA BOJIBI;

- pacKpbIBaTh CMbICI MTOHATHUA "pacTBOp";

- BBIYUCJISITh MACCOBYIO JOJIFO pPACTBOPEHHOI'0 BEUIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C OMPEIEICHHON MacCOBOM JOJIEN PACTBOPEHHOTO
BEIIECTBA;

- Ha3bIBaTh COCAMHEHHUS U3yUYCHHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB;



- XapaKkTepu30BaTh (PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUM, COJIEH;

- ONpEeNeNATh MPUHAJICKHOCTh BEIIECTB K OMNPEACIICHHOMY  KJAcCy
COCJIMHCHUM;

- COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX COSTMHEHUN N3YUEHHBIX KJIACCOB;

- MPOBOJUTH OIBITHI, MOATBEPKAAIONINEC XUMUYECKUE CBOMCTBA MU3YUYEHHBIX
KJIaCCOB HEOPTaHWYECKUX BEIIECTB;

- pacrmo3HaBaTh OMBITHBIM IIyTeM PAcTBOPHI KHCJIOT U IIEJIoYe 1o
U3MEHEHHUIO OKPACKHU UHANKATOPA;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXIY KJacCaMH HEOPraHUYeCKHUX
COCJIMHCHUM;

- packpsiBaTh cMbIci [lepuonnueckoro 3axkona .M. Menzaeneena;

-  OOBSICHATH (UBMUECKHM CMBICT aTOMHOTO (MOPSAKOBOrO) HOMeEpa
XUMHUYECKOTO JIEMEHTa, HOMEPOB TPYIIIIBI U Tepruoa B MEPUOTUICCKON CUCTEME
JI.. Menpeneena;

- OOBACHATHL 3aKOHOMEPHOCTH W3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB
AJIEMEHTOB B IMpeJiesiax MajbIX MEPHUOJI0B U TJIABHBIX MOATPYIIIL;

- XapaKTepU30BaTh XMMHYECKHE JIEMEHTHI (OT BOJOPOJA 1O KaJbIUs) Ha
OCHOBE HX TIOJOXKEHUs B mnepuoaudeckon cucreme .M. MenneneeBa wu
O0COOCHHOCTEH CTPOEHHUS X aTOMOB;

- COCTaBJISITb CXEMBl CTPOCHHUA aToMOB TiepBbIX 20  3IE€MEHTOB
nepuoanyeckon cucremel [[.1. Menaeneena;

- pPacKpbIBaTh CMBICII MOHSATHIA: "XuMHUECKas CBSI3B",
"3JEeKTPOOTPUIIATETHLHOCTD ' ;

- XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIICTKH;

- OTIPEJICIATh BUJl XUMUYECKOUW CBA3M B HECOPTAaHUYECKUX COCTMHEHUAX;

- U300pakaTh CXEMbl CTPOCHHUS MOJICKYJI BEIIECTB, 0OPa30BaHHBIX Pa3HBIMH
BUJAMH XUMHUUYECKHUX CBS3CH;

- pacKpbIBaTh CMbIC]I MOHATHM "woH", "katuoH", "aHWUOH", "MEKTPOIUTHI",
"HEINeKTPOIUTHI", "3MeKTpoIuTHYECKasd aAucconuamnusa", "okuciaurens', "cTeneHb
okuciieHus" "BoccTaHOBHTEI'", "okuciieHne", "BoccTaHOBIICHUE "

- OTIPEJICNIATh CTEIIEHb OKUCJICHUS aTOMa 3JIEMEHTa B COCTMHEHHUH;

- PACKpBIBATh CMBICJ TEOPHUH IIEKTPOTUTHUUECKON TUCCOITUAIINM;

- COCTaBJIATH YpPaBHEHHUS DJICKTPOJUTHYECKOM JTUCCOLMAIMU  KHUCJIOT,
MIeJIOYEeH, COJICH;

- OOBSACHATH CYIIHOCTH TIpOIlecca DJISKTPOJUTHYSCKOW JUCCOIMAIMH U
peaKiuii HFOHHOT'0 OOMEHa;

- COCTaBJISITh MOJIHBIC U COKPAIlEHHbIC MOHHBIC YPABHECHHS PEaKIui O0OMEHa;



- OIIPEACIISITh BO3MOXHOCTb MPOTEKAHUSI PEAKIIU MOHHOTO 0OMEHa;

- MPOBOJIUTH PEAKIIUH, MIOJITBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX
BCIIICCTB;

- ONIPEJIETIATh OKUCIUTENh U BOCCTAHOBUTEID;

- COCTaBJISITh YPABHEHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON pEaKilniy;

- KJIacCU(UIIMPOBATH XUMHUYECKUE PEAKIIUU IO PA3JIMUHBIM MTPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMU
HEMETAJJIOB;

- IPOBOJIUTH OMBITHI MO MOJYYCHHUIO, COOMPAHUIO U U3YUYECHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIAEKUCIIOr0 ra3a, aMMHaKa,

- pacro3HaBaTh OIMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIBIN Ta3 U
aMMHaK;

- XapaKTepr30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHHEM M CBOMCTBAMU
METAaJJIOB;

- Ha3bIBaTh OpraHUYECKHUE BEIIECTBA MO MX (opmylie: METaH, 3TaH, YTHICH,
METaHOJI, ATaHOJ, TJHUIEPUH, YKCYCHas KHUCIIOTa, aMHHOYKCYCHAasl KHCJIOTa,
CTE€apUHOBAs KUCIIOTA, OJIEMHOBAsI KUCIOTA, IIII0K03a;

- OLICHMBATh BJIMSIHUE XUMHUYECKOTO 3arpsi3HEHUS OKpPYXKarollel cpelbl Ha
OpraHu3M 4YeJIOBEKa;

- TPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCETHEBHOM KU3HU

- ONpeleNaTh  BO3MOXHOCTh  MPOTEKAHUSA  PEAKUHMH  HEKOTOPBIX
MpEeACTaBUTENECH OPraHUYEeCKUX BEIIECTB C KHUCIOPOJAOM, BOAOPOJOM, METANIaMU,
OCHOBaHHUSIMH, raJJOr€HaMH.

Y4eHUK MOJYYUT BO3MOKHOCTH HAYYUThCS:

- BBIIBUTaTh W MPOBEPATH JKCIEPUMEHTAIBHO THUIOTE3bl O XHMHYECKUX
CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYNAaTh
B XHMHYECKHE PEaKIUM, O XapakTepe U NPOAYKTaX Pa3IMYHBIX XUMHUYECKHX
peaKumii;

- XapaKTepu30BaTh BENIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBCHHBIC CBSI3U MEXIY JIAHHBIMH
XapaKTEpUCTUKAMU BEIIECCTBA;

- COCTaBJISITb MOJICKYJSAPHBIE H IIOJHBIE HWOHHBIE YPaBHECHUS IO
COKpalICHHBIM HOHHBIM YPaBHEHUSIM;

- MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIC WU
BOCCTAaHOBUTEIBbHBIC CBOMCTBA;

COCTABJIATh MOJICKYJISIPHBIC U MOJIHBIE HOHHBIE YPABHEHUSA MO COKPAIICHHBIM
WOHHBIM YPaBHEHUSIM;



- MPOTHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSABIATH OKHCIUTEIbHbIE WU
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C Y4Y€TOM CTENEHEW OKHUCIEHHS 3JIEMEHTOB,
BXOJIAILUX B €r0 COCTaB;

- COCTaBJISITh YPaBHEHHUS PEAKIUH, COOTBETCTBYIOIIMX MOCIEAOBATEIbHOCTH
MPEeBPAILEHUN HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

- BBIBUTaTh W MPOBEPATH SKCHEPUMEHTAIBHO THUIOTE3bl O pE3yJbTaTax
BO3JICHCTBHSI Pa3IUYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON peaKIui;

- HUCIIOJIb30BaTh NPHOOPETEHHbIE 3HAHUS AJI SKOJOTHYECKH T'PaMOTHOTO
MOBE/ICHUSI B OKpYKaloUIel cpefie;

- UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMU MPU BHIOJIHEHUN
POEKTOB M y4eOHO-HCCIIEIOBATEIbCKUX 3aJ1ay M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB
NOJIYYE€HUS U PACIIO3HABAHMSI BEIIECTB;

- OOBEKTHBHO OLEHMBAaTh HH(OPMALMIO O BEIIECTBAX M XUMHUYECKHUX
npoleccax;

- KPUTHYECKM  OTHOCUTBCA K  TICEBJOHAy4YHOH  HH(POpMAIINH,
HEZ00POCOBECTHOM peKsiaMe B CpeICTBAX MaccoBoi MH(popmaluy;

- 0CO3HABATh 3HAYCHHUE TEOPETUUECKUX 3HAHUM MO XUMHHU JIJIsl MPAKTUYECKOU
JEeSITENbHOCTH YEJIOBEKa,

- CO3/1aBaTh MOJIENIM M CXEMbl JJIsi pelIeHUs YYEOHBIX W IO3HABATEIbHBIX
3a/lay; MOHUMATh HEOOXOJUMOCTHh COOJIOICHUS NPEINUCAHUN, MpEeIaraéMbiX B
MHCTPYKIMSIX 10 UCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U JIp.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paszgea 1.IlepBoHavanbHble XMMUYECKHUE TOHATUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 21 5 bubnuoreka [IOK

' MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeKa

12 BemecTBa 1 xXumMmnueckue 9 1 bubmmoreka [JOK

' peaxnun https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3znen 2.BaxkHeiimme npeacTaBuTe M HEOPraHNYeCKNX BeleCTB
21 Bosznyx. Kucnopon. [lonsitue 1 1 bubnuoreka [IOK

' 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. Pactoper. [lonsitue 06 7 1 1 bu6mmoreka [JOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 18 1 1 bubmuoteka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 44

Pazpnen 3.1lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1eMeHToB /I, U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE peaKkuuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 9 bubnuoreka [IOK
XUMHUYECKUX 31eMeHTOB [I. M. https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue aroma
XuMudecKkas CBs3b. Bu6morexa LIOK

3.2 KMCIIUTEIILHO- 14
SOCC?FJ;HOZJ:/ITG?IBHBE peakiun https://m.edsoo.ru/7f41837¢c

Hroro mo paseny 23 Et?fs?/?n?iﬂiiﬁ?/fﬂl%?c
PesepBHOe Bpems 5) bubmiorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KJIACC

KosmmmuyecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne i/m P KoHTpoabHbI IIpakTHuyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
e padoThl padoThI
pecypchbl
Paspnen 1.BemecTBo 1 XMMHYECKHE peaKIMH
11 [ToBTOpeHue u yriuyoneHue 3HaHUN 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JielioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. bubnuoteka [IOK
13 8 1 1
XUMUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/iIbl M UX COCAUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakKTeprUCTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [OK
' PYIHEL Lep https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-Tpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' DY ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1as xapakTepruCTUKa XMMHUECKUX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYTUTRI. PO https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHUS




Wroro mo paznemy 25
Pazgen 3.MeTaJsIbl M HX COETHUHEHUS
. bubnuoteka [IOK
3.1 Obmwe cBoficTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [IOK
3.2 Baxneiime MeTaiuiel ¥ UX COE€qUHEHNS 16 https://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Paznea 4. Xumus 1 OKpyKawiuas cpeaa
41 B cllOBEKa 3 bu6mmoreka [JOK
' CILECTBA M MATCPUAIIBL B AKUSHI HEl https://m.edso00.ru/7f41a636
Hroro no pazneny 3
p 3 bubmmoreka [JOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE
8 KIIACC

Ne KoaudecTBO 4acoB

JlaTa
Kontpoa IIpakTHue
Tema ypoka Bce usyye DJIeKTpPOHHbIe IM(POBbIE 00pa3oBaTe/bHbIE PecypChl

n/ bHbIE CKHe
ro HUA

I padoThI padoThI

[Ipeamer xumun.

p
OB XHMHTLB JKISHHI 1 02.09 | BuGmuorexa LIOK https://m.edsoo.ru/ff0d210c

geJjioBeka. Tema u
BEIIECTBA

v
OHATHE O METOMax 1 0409 | Bubmnorexa LIOK https:/m.edsoo.ru/ff0d227e

IIO3HAaHUA B XUMHH

[IpakTuueckas padbora
No 1 «ITpaBuia
paboTHI B
nabopatopuu u 1 1 06.09 bubnuoreka LIOK https://m.edsoo.ru/ff0d23dc
PUEMBI OOpaIEHUS C

1a00paTOPHBIM
000pyIOBaHUEMY

YucThle BelecTBa 1
4 cmecu. CriocoObl 1 09.09 bubnuoteka L{OK https://m.edsoo.ru/ff0d26ca
pasaelieHus cMecei

[IpakTueckas padora
Ne 2 «Pa3nenenue
cMmeceii (Ha mpumepe 1 1 11.09 bubmmoreka [HOK https://m.edsoo.ru/ff0d28c8
OYMCTKHU IMOBAPEHHOM
COJIH)»




ATOMBI U MOJIEKYJIbI

13.09

bubnuoreka LJOK https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHIE
DJIEMCHTHI. 3HAKHU
(cuMBOJIBI)
XUMHYCCKUX
DJIEMEHTOB

16.09

bubnuoteka L{OK https://m.edsoo.ru/ff0d2be8

[IpocTele 1 COXKHBIE
BEIL[ECTBA

18.09

bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6¢

ATOMHO-
MOJIEKYJISIPHOE
y4YeHHe

20.09

bubnuotexa [{OK https://m.edsoo.ru/ff0d2d50

10

3aK0H NOCTOSIHCTBA
cOoCTaBa BEIECTB.
XuMuueckas

dhopmyna.

23.09

bu6moreka [IOK
http://moodle.odarendeti73.ru/moodle/course/view.php?
id=293https://m.edsoo.ru/ff0d2eae

11

BanenTtHOCTH aTOMOB
XUMHUYCCKHUX
9JICMCHTOB

27.09

12

Cocrasnenue Gpopmyin
10 BAJICHTHOCTHU

30.09

13

OTHOCHTEILHASA
aToMHas Macca.
OTHOCHTEILHAS
MOJIEKYJIIpHAsl Macca

02.10

bubnuoteka L{OK https://m.edsoo.ru/ff0d323c

14

Pemienue 3agau u
YIpaXHEHU N

04.10

15

MaccoBas noisa
XUMHYECKOTO

14.10

bu6moreka I{OK https://m.edsoo.ru/ff0d350c



http://moodle.odarendeti73.ru/moodle/course/view.php

9JICMCHTA B
COCINMHCHN N

16

Breraucienne
MAaccOBO 10N
XUMHUYECCKOT' O
JJIEMEHTA B
COCOIMHCHUU

16.10

17

KomnuecTtso
BellecTsa. MoJib.

18.10

bubnuoteka [{OK https://m.edsoo.ru/ff0d5230

18

Momnspnas macca

21.10

19

Pacuets! o
XAMHUYECKUM
hopmynam

23.10

20

Onpenenenne Macchl
BEIIEeCTBA 10
H3BECTHOMY
KOJIMYECTBY BEIIECTBA

25.10

21

KonTposbHas padora
Nel

28.10

22

duznueckue n
XUMHAYECKUE SIBICHUS.
XuMUYecKas peakius

30.10

bubmuoteka L{OK https://m.edsoo.ru/ff0d37fa

23

ITpu3Haku 1 ycaoBus
MIPOTEKAHUS
XUMUYECKUX peaKiuit

01.11

bubmuoteka I{OK https://m.edsoo.ru/ff0d3a16

24

3aKOH COXpaHEHUs
MAacchl BEIECTB.
XUMHUUYECKHE

04.11

bubnuoteka I{OK https://m.edsoo.ru/ff0d3b88




YpaBHEHUSA

25

CocraBieHue
YPaBHEHHI
XUMHUUYECKUX peaKIun

06.11

26

Breraucienns
KOJIMYECTBA, MACCHI
BEIIECTBA 110
YPaBHEHUSIM
XUMHUUYECKUX peaKui

08.11

bubnuoteka [{OK https://m.edsoo.ru/ff0d5708

27

Brruncnenue no
XUMHYECKIM
YpaBHEHHUSM MacChI,
KOJIMYECTBA BEILIECTB,
00pa3zoBaBIIUXCS B
pe3ynbTaTe peakiun

11.11

28

Kiaccnduxarmst
XHUMHYCCKUX PEAKITUIt
(coemuHeHwMs,
pa3IoKeHus,
3aMeIIeHUs, OOMEHA)

13.11

bu6mmoreka I{OK https://m.edsoo.ru/ff0d3f34

29

M. B. JlIomonoCcOB —
YUEHBIN-
SHIIUKJIOIICIHCT.
O06o06mIeHNEe 1
CHCTEMaTH3aIIUs
3HAHUM

15.11

bubmuoteka I{OK https://m.edsoo.ru/ff0d40c4

30

KonTpomnsHas pabora
Neo2 o Teme
«BemecTBa u

25.11

bu6moreka I{OK https://m.edsoo.ru/ff0d4290




XUMUYECCKHUEC
peaKiuny

31

Bo3nyx — cmech
ra3os. Cocras
BO3IyXa.

27.11

bubnuoteka L{OK https://m.edsoo.ru/ff0d448e

32

Kucnopox —
AJIEMEHT H IPOCTOE
BerrecTBo. O30H

29.11

bubnuoreka [IOK https://m.edsoo.ru/ff0d448e

33

dusnyeckue u
XUMHUYECKIE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCIICHUSI, TOPEHHUE).

02.12

bubnuoteka [{OK https://m.edsoo.ru/ff0d4614

34

ITousarue 00 oxcrax

04.12

35

CriocoObI ToTydeHUS
KHCJIOPOJa B
J1a00paTOPHUH U
npombInuieHHoCTUl Ip
UMEHCHHUE KHCII0pOo/ia

09.12

bu6mmoreka LIOK https://m.edsoo.ru/ff0d497a

36

Pemrenue 3amay u
YIIpaXXHEHU I

11.12

bubnuoreka L{OK https://m.edsoo.ru/ff0d497a

37

O0006111eH1E 3HAHUI

13.12

38

KonTpoisHas pabora
Ne 3

16.12

39

Tennosoii appext
XUMHUYECKOU
peakiuu, MoHATHE O
TEPMOXHUMUYECKOM
yYpaBHEHHUH, 3K30- U

18.12

bubnuoteka I{OK https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a

SHJIOTEPMHUYECKUX
peaKmusax

40

Torumso (HedTb,
YToJib U METaH).
3arpsi3HEHUE BO3/lyXa,
CIOCOOBI €ro
MPEIOTBPAICHHS

20.12

bubnuoteka [{OK https://m.edsoo.ru/ff0d4c4a

41

[IpakTnueckas padora
No 3 mo teme
«ITonyyenue n
coOupanue
KHCJIOPOJa, U3y4eHHE
€ro CBOMCTB»

23.12

bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae?

42

Boaopon — snemeHT
1 TIPOCTOE BEIIECTBO.
Haxoxnenue B

pUpoJIe

25.12

bu6mmoreka I{OK https://m.edsoo.ru/ff0d4dd0

43

dusnveckue u
XHMHYECKHE CBOMCTBA
BOJIOPO/IA.
IIpumenenue
BOJIOpOJIa

27.12

bubmuoteka L{OK https://m.edsoo.ru/ff0d4dd0

44

ITonsaTue o kucnorax
n COJIIX

10.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d50d2

45

CrniocoObl oTy4eHust
BOJIOpPOJIa B
nabopatopuu

13.01

bubmuoteka [{OK https://m.edsoo.ru/ff0d4dd0

46

[IpakTuyeckas pabota

15.01

bubmoreka I{OK https://m.edsoo.ru/ff0d4f42




No 4 o teme
«Tonyyenue u
coOupaHue BOIOpOa,
M3y4YEHUE €ro
CBOWCTB)»

47

Monsipablit 00bEM
rasos. 3aKOH
ABorajipo

17.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d542e

48

Brruncaenus o0néma,
KOJIMYECTBA BEIECTBA
rasa 1o ero
H3BECTHOMY
KOJIMYECTBY BEIICCTBA
WU 00bEMY

20.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d55a0

49

Brraucnenus
00BEMOB T'a30B I10
YPaBHEHUIO PEAKITUN
Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOILIEHUH T'a30B

22.01

bu6mmoreka I{OK https://m.edsoo.ru/ff0d5708

50

duznueckue n
XUMHUYECKHE CBOMCTBA
BOJIBI

24.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d587a

51

CocTaB OCHOBaHHII.
ITousaTue 00
WH/IKATOpaXx

27.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2

52

Bona kak
pacTBOPUTEND.
Hacrimennrsie n

29.01

bu6muoreka I{OK https://m.edsoo.ru/ffod5b40




HCHACBIIIICHHBIC
pactBOpbl. MaccoBast
JI0JIs1 BELIECTBA B
pacTBope

53

[IpakTnueckas pabora
Ne 5 mo teme
«IIpurorosnenue
PacTBOPOB C
ONPENEIEHHON
MacCOBOI noyei
pacTBOPEHHOTO
BEIIECTBa»

31.01

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

54

Kontposnbhas paboTa
Ne4 o Teme
«Kwucmopos.
Boaopon. Bona»

03.02

bu6mmoreka I{OK https://m.edsoo.ru/ff0d6342

55

OKCHIBI: COCTaB,
KJ1accuuKanms,
HOMEHKJIaTypa

05.02

bub6mmoreka IIOK https://m.edsoo.ru/ff0d664e

56

CocraBnenue Gpopmyin
OKCHJIOB

07.02

57

[Tonyuenue
KHCJIOTHBIX,
OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

10.02

bubmuoteka I{OK https://m.edsoo.ru/ff0d664e

58

XHUMHYECKHE
CBOMCTBA OKCH/IOB

12.02

59

OcHoBaHU: COCTaB,

14.02

bub6nuoreka I{OK https://m.edsoo.ru/ff0d67ca




KIaccuuKanusi,

HOMEHKJIATypa
60 COCTaBJICtII/Ie bopmyn 24.02
OCHOBaHUU
[Tonyuenue
61 ok HHU 26.02 bu6mmoreka I{OK https://m.edsoo.ru/ff0d67ca
OCHOBAaHUU
62 Xm\fnqecme ) 58,02
CBOMCTBa OCHOBaHUI
KucnoTsr: cocTas,
63 KJ1acCH(UKAIIHS, 03.03 bubmuoteka L{OK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
64 Cocranenue Gpopmyin 05.03
KHCJIOT
65 [Tonyyenue kucnor 07.03 bubmuoreka LIOK https://m.edsoo.ru/ffOdfee2
XUMUYECKUE
66 . 12.03
CBOMCTBA KUCJIOT
C :
67 ok (Cpestene) 14.03 bubnuoteka I[{OK https://m.edsoo.ru/00ad9474
HOMEHKJIaTypa
C
68 OCTfIBJ'IeHI/Ie bopmyn 17.03
coJieit
C 0
69 C;Oe(;) RLHOMyE 19.03 bubnuroreka I1OK https://m.edsoo.ru/00ad9474
XUMHUYECKHUE
70 y y 21.03
CBOICTBa coneit
71 [IpakTryeckas pabota 24.03 bubnuoreka LIOK https://m.edsoo.ru/00ad9b7c

Ne 6. Pertenne
IKCIIEPUMEHTAITBHBIX



https://m.edsoo.ru/00ad9474

3aJ1a4 I10 TEME
«OCHOBHBIE KJIACCHI
HEOPraHN4eCKUX
COCIMHECHU

72

I'eneTnueckas cBI3b
MEXy Kilaccamu
HEOPraHUYECKUX
COCIMHCHHUI

26.03

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

73

O060011eHNEe U
CUcCTeMaTu3anusa
3HAHUN

28.03

bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2

74

KonTpombnas pabota
No5 mo Teme
"OCHOBHEBIE KJIaCCBI
HEOPraHUYECKUX
coenuHeHun"

02.04

bu6mmoreka I{OK https://m.edsoo.ru/00ad9ela

75

[TepBbIe MOTBITKH
KJ1accu(puKauu
XUMHUYECKHX
snemMeHToB. ITousTue
O TPyIIaX CXOIHBIX
2JIEMEHTOB

04.04

bu6mmoreka I{OK https://m.edsoo.ru/00ad9ffa

76

[Tepuoqumyeckuii
3aKOH U
[Tepuomueckas
CHCTEMa XUMHYECKUX
anemeHTOB J[. 1.
MenaeneeBa

04.04

bubmuoteka I{OK https://m.edsoo.ru/00ada52c

77

[lepuonpl, rpymnisl,

14.04

bu6mmoreka I{OK https://m.edsoo.ru/00ada52¢




HOATPYIIIIBI

78

CrpoeHue aTOMOB.
CocraB aTOMHBIX
saep. N3otomnsl

16.04

bubnuoteka [{OK https://m.edsoo.ru/00ada342

79

Crpoenue
AIEKTPOHHBIX
000J109€K aTOMOB
3JIEMEHTOB
[Tepnomueckoit
cucremsl JI. U.
MenneneeBa

18.04

bubnuoteka [{OK https://m.edsoo.ru/00adaébc

80

Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB

21.04

81

XapakTepuCcTUKa
XUMHYECKOTO
3JIEMEHTA TI0 €TO
MOJI0KECHUIO B
[Teprouueckoit
cucteme /1. 1.
MenneneeBa

23.04

bu6mmoreka I{OK https://m.edsoo.ru/00adag824

82

3Hauenue
[Teprouueckoro
3aKOHa JJI pa3BUTHS

HayKHU U MPaKTUKH. [].

H. MenneneeB —
Y4EHBIN, IeJaror u
rpaKJaHUH

25.04

bubnuoteka [{OK https://m.edsoo.ru/00ada96e




83

O06006111eH1E 3HAHUHA
0 JaHHOU TEME

28.04

84

DNeKTPOOTpULIATETbH
OCTh aTOMOB
XUMHUYCCKUX
AIIEMEHTOB

30.04

bubnuoteka [{OK https://m.edsoo.ru/00adaab8

85

MonHas xumMnueckas
CBS3b

05.05

bubnuoteka [{OK https://m.edsoo.ru/00adac34

86

KoBanentHas
MoJIsIpHAst
XUMHYECKASA CBA3b

07.05

bubnuotexa [{OK https://m.edsoo.ru/00adaab8

87

KoBanentHas
HETOJsIpHast
XUMHUYECKasI CBI3b

12.05

bu6mmoreka I{OK https://m.edsoo.ru/00adaab9

88

Kpucranmuueckoe
CTpOEHHE BEIIeCTBA

14.05

89

KonrponbHas
paboTtaNe6

16.05

90

CreneHb OKUCIICHUS

19.05

bu6mmoreka L{OK https://m.edsoo.ru/00adae28

91

Onpenenenuie
CTENeHEN OKUCIEHHUS
o ¢popmynam
COEIMHEHUI

21.05

92

OKHUCIUTENHHO-
BOCCTAHOBHUTEJILHBIE

peakuuu

23.05

bubnuoteka I{OK https://m.edsoo.ru/00adb076

93

OKHUCIIUTEN U
BOCCTAHOBUTEIIN

26.05

bu6moreka I{OK https://m.edsoo.ru/00adb076




94

CocraBiieHue
OKHCIIUTEILHO-
BOCCTAHOBUTCIIBHBIX
peakiui

28.05

95

PaccranoBka
KOA(PUIMEHTOB
METOJOM
AIIEKTPOHHOTO
OanaHca

28.05

96

O0001IeHNE 3HAHUHT
10 TEMaM

28.05

97

KonTpombnas pabota
Ne7110 Teme
«CTtpoeHnue aroma.
Xumudaeckas CBI3b»

27.05

bu6mmoreka I{OK https://m.edsoo.ru/00adb486

98

Pe3epBHbIit ypoK.
O06o01menue u
CHCTEMATH3AIHIL
3HAHUH

30.05

bu6mmoreka L{OK https://m.edsoo.ru/00adb33c

99

PesepBHbIil ypok.
O06006111eHNE U
CHCTEMATH3AIIHIL
3HAHUH

30.05

bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2

10

PesepBHBIN ypoOK.
O06o06menne u
CUCTEMAaTHU3aL
3HaHUHI

30.05

bubnuoteka I{OK https://m.edsoo.ru/ff0d61c6

10

PesepBHbIi ypok




O06o0611eHNE U
1 CHUCTEMAaTHU3aLU
3HAHUN

PesepBHBIl ypok
10 O06o0061IeHNE 1

2 CHCTEMAaTH3aIIUs
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102




9 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTpoabHbI IIpakTHuyeckue
n/n Bcero u3yueHus | oOpa3zoBaTe/ibHbIE pecypchl
e padoThl padoTbI
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 03.09 bubnuoreka [IOK
XUMUYECKUX nemMeHToB JI. 1. ' https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 05.09 brmmorexa [TOK

. ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MIEPHOJIOB
Knaccudukanus 1 HoMeHKIIaTypa bubnuoreka [IOK

3 1 10.09
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMnueckon CBA3U U THUIIEI bu6mmoreka [JOK

4 < 1 12.09
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o
teme «lloBTOpenue u

5 Petie 1 1 17.09
yriayOiieHrne 3HaHU OCHOBHBIX
pasznenoB Kypca 8 kiacca»

Knaccudukanus XuMudeckux

6 CAKIIHI 110 PA3TUIHBIM 1 19.09 Bubmmorexa LIOK
bearh p ' https://m.edsoo.ru/00adbcb0
MIpU3HaKaM
[Tonsarue o ckopoctu
xuMuueckoi peakuuu. [lonstue bubnuoreka [IOK

7 1 24.09
0 TOMOI'€HHBIX U T'€TEPOreHHBIX https://m.edsoo.ru/00adbe9a
peakumsx

8 IlouaTtue o XMMHUYECKOM 1 26.09 bu6mroreka [JOK




paBHOBecuu. DakTOpHI,
BIIASIOLIUE HA CKOPOCTh
XUMUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO

https://m.edsoo.ru/00adc28c

paBHOBeCHs
OKUCIUTEITBHO- bu6mmoreka [JOK
9 03.10
BOCCTaHOBUTEIIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust ANEKTPOTUTUIECKON
10 nucconuanuy. CUiILHBIE U 05.10 bubmmorexa [OK
) ' https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI
bubmmoreka [JOK
11 Ho € ypaBHE eaKIui 15.10
HHDIC YPABHCHHUA peaKiiin https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT B
OCHOBaHHI B CBETE
12 MpeICTaBICHUI 00 17.10 bubmorexa [IOK
e . ' https://m.edsoo.ru/00add5d8
ANEKTPOIUTHYECKOM
JIACCOIUAIIAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 2710 bubnuoreka [IOK
3JIEKTPOJIUTUYECKOMN ' https://m.edsoo.ru/00add8h2
JIACCOIUAIIAN
bubnuoreka [IOK
14 [TonsiTHE O TUAPOIH3E COJICH 24.10
AP https://m.edso0.ru/00add9d4
15 O06o001eHne U cucTeMaTH3aIus 29,10 bubnmnoreka [JOK
3HAHHUH ’ https://m.edsoo.ru/00addd12
[Ipaktnyeckas pabora Ne 1.
bu6nmoreka [JOK
16 «Permenne sKCIepUMEHTaIbHBIX 01.11

3aaaqd»

https://m.edsoo.ru/00addbfa




KonTtponsHas padota Ne2 o
TeMe «DIEKTPOJIUTHIECKAS

bu6mmoreka [JOK

17 05.11
auccoruanusa. XuMHICCKUE https://m.edsoo.ru/00addec0
peaKIuu B pacTBOPax»
OO11as xapakTepucTUKa
18 rajoreHoB. XUMHYECKUE 07.11 bubmorexa [OK
y ' ' https://m.edsoo.ru/00addfe?
CBOMCTBa Ha IPUMeEpE XJI0pa
Xnoposogopoa. CoistHas
19 Kncnpom xnﬁmqewne CBOMCTBA 12.11 bubmmorexa [JOK
’ ’ ' https://m.edsoo.ru/00ade104
MOJTy4eHUE, IIPUMEHEHHE
[Mpaktuyeckas padora Ne 2 o
20 teme «Iloyuenue cosTHOM 14.11 bubmmorexa [OK
v .. ' https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4CHHE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKITUi, CCITH OJUH 26.11 bubmmorexa [TOK
Deai, g ' https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
OO6mast XapakTepHUCTUKA bubnuoreka [IOK
22 28.11
aneMeHTOB VIA-Tpynibl https://m.edsoo.ru/00ade64a
AmtoTponHbie MOaU(PUKAIIAN
cepbl. HaxoxneHnue cepol u e€ bubnuoreka [JOK
23 . 03.12
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoIOpO, CTPOCHHE,
24 (bnls)nqecml;e u XI/If/H/IqGCKHe 05.12 Bubmmorexa LIOK
. ' https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KUCIIOTAa,
bu6nmoreka [JOK
25 ¢bu3nveckre u XUMHUYEeCKHe 10.12

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XUMHYECKUE PEaKIHH, JISKAIINES
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoTy4eHHsT CEPHOM

bu6mmorexa [JOK

26 12.12
KHUCJIOTBI. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsAA3HEHUE OKPYXKaIoLen
CpeIIbl COCTMHEHUSIMU CEPhI
97 Beruucnenue maccoBoii 10711 171 bubmmoreka [JOK
BBIXOJIa TPOJAYKTA PEAKIIHU ' https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
3J1eMEHTOB VA-Tpymnmsl. A30T,
28 acIIpoOCTpaHe Ie)yn 0J1e 19.12 bubmorexa [OK
MIPOCTPAHEHUE B IIPH , .
pactpoctp pHpo 26.12https://m.edsoo.ru/00adeea6
(du3HYecKre U XUMUICCKHE
CBOMCTBA
AMMHaK, ero GU3NIecKue u
29 XUMHAYECKHE CBOMCTBA 24.12 bubmorexa [JOK
’ ' https://m.edsoo.ru/00adf004
MOJTyYEHHUE ¥ PUMCHEHUE
[IpakTrueckas padora Ne 3 o
30 teMe «[losrydeHue aMmMuaka 26.12 bubmmorexa [JOK
v . ’ ' https://m.edso0.ru/00adf180
W3YYCHHE €r0 CBOWCTBY
A30THas KHCIIOTA, €6 Eufs 1OK
noOIMoTEKa
31 N3UYECKHE U XUMHUYECKHUE 09.01
¢ . https://m.edso0.ru/00adf306
CBOMCTBA
Hcnosib30BaHMEe HUTPATOB H
COJIENl aMMOHHS B KAUECTBE
MUHEPAIBHBIX YI0OpEHHUIA. bubmuoreka [IOK
32 P YAOUP 14.01 i

XUMHYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo0.ru/00adf518




dochop. Oxcun pocdopa (V) u
(docdopHas kucnora,

bu6mmoreka [JOK

33 16.01
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHE
Hcnons3oBanue pocdaros B
Ka4yeCTBE MUHEPAIBbHBIX bubnuoreka [IOK
34 . 21.01
yaoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl PochaTamu
VYraepom, pacnpocTpaHeHHE B
35 pu zﬂe I(i)mnlilecxile " 23.01 brbmmorexa [TOK
PHPOJIE, . ' https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Okcupel yriaeponaa, ux
(buznyecKkue U XUMHUYECKHe
. bu6mmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHE 28.01
https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIC C
okcuoM yriaeposa (1V)
bu6mmoreka [JOK
37 VYroJIbHAsI KUCIIOTA U €€ CONH 30.01
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas pabota Ne 4 o
teMe "[losyueHue yriaekucioro bubnuoreka LIOK
38 04.02
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBoHauanbHBIE OHATHUS 00
39 OPraHMYeCKUX BEIIECTBaX KaK O 06.02 bubmmorexa [IOK
P H ) https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
bu6mmoreka [JOK
40 Kpemnnii u ero coeguHeHns 11.02
P o https://m.edsoo.ru/00ae080a
41 [IpakTtuyeckas pabora Ne 5. 13.02 bubnuoreka [IOK




Pemrenne sxcnepuMeHTanbHbIX
3a/1a4 1o TeMe «BaxkHenme
HEMETAJUIBI M MX COCIUHCHUS

https://m.edso0.ru/00ae0bf2

KonTtposnsHast padota Ne3 mo

bu6mmoreka [JOK

42 TeMe «BaxHeilmne HeMeTaIbl 1 25.02
https://m.edso0.ru/00ae0el18
HUX COEIUHEHUS
OO01as XxapakTepucTuKa
XAMHAYECKUX DJIEMEHTOB —
43 METaJIJIOB. MeTaJlindecKkas CBSI3b 702 bubmmoreka [JOK
U MeTaJlInYecKas ' https://m.edso0.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusnyeckue CBOMCTBA METAIUIOB
XHUMHYECKHE CBOICTBA BuG 10K
nOInoTEKA
44 METAJUIOB. DIEKTPOXUMUYECKUNA 04.03
vp https://m.edsoo.ru/00ae1156
PAI HANIPSKEHUH METaIOB
OO6mme cnocoObI MOTyICHUS
MmeTa1oB. CriaBel. Berancnenus
45 10 YPABHEHUAM XUMHUYECKUX 06.03 bubnmorexa [JOK
P N ' https://m.edsoo.ru/00ae1156
peaKIuii, eCliv OJIUH W3
pEeareHTOB COJIEPIKHUT IPUMECH
bubnuoreka [IOK
46 TToHsATHE O KOPPO3UU METAILIOB 13.03
PP https://m.edsoo.ru/00ae1278
bubnuoreka [IOK
47 €JIOYHBIE METAJIJIBI 18.03
m https://m.edsoo.ru/00ae14b2
48 Oxcnpl ¥ THAPOKCHIBI HATPUS U 20.03 bubnuoreka LIOK
Kanus ' https://m.edsoo.ru/00ael14b2
€JI0YHO3EMENBHBIE METAILIBI — Bbubaunoreka IIOK
49 m 25.03 1

KaJIBLIIUHA U MarHui

https://m.edsoo.ru/00ael15e8




Baxxneiime coequHeHnsa

bu6mmoreka [JOK

50 27.03
KaJIbLIUS https://m.edsoo.ru/00ael5e8
O06o01IeHre U cHCTeMaTH3aIUs
51 N B 03.04
3HAHUI
JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka IIOK
52 15.04
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktruyeckas padora Ne 6 o
53 Teme "JKECTKOCTh BOJIBI U 17.04 bubmmorexa [OK
. 5 " ' https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
bubmmoreka [JOK
4 i 22,
> AdtiomHiHi 04 https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBa OKCHIA U bubnnoreka [IOK
55 24.04
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% Keseso 29.04 https://m.edso0.ru/00ae1d86
57 OKcu b1, TUIPOKCUIBI U COJIU 04.05 bubnuoreka [IOK
xenesa (I1) u xenesa (I1I) ' https://m.edsoo.ru/00ae35e6
O06o01eHre 1 CUCTEMaTH3 AL
58 N B 06,05
3HaHUI
[IpakTueckas pabora Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX 13.05 bubnuoreka [IOK
3a7a4 1o teme «Baxkuelimniue ’ https://m.edsoo.ru/00ae3de8
METaJUIBl U UX COCTMHEHUS
60 Brruncnenus no ypaBHEHUAM 15.05 bubnuoreka [IOK

XUMHUUYECKUX PEAKLUM, €CIIU OJUH
W3 PEareHToB J1aH B U30BITKE UITU
COIEPKUT IPUMECH.
Breraucnenus MmaccoBoi J0JIM

https://m.edso0.ru/00ae1750




BBIXOJA IIPOJIYKTa PEAKIIUHI

O06001IeHUE U cCUCTEMATU3ALAS

61 . 1 20.05
3HAHUI
Kontponbnas padota Ne4 mo
62 TeMe «BaxkHeiine MmeTamibl 1 1 22.05
WX COCMHCHUSDY
63 BemectBa u maTepuansl B 1 2705 bubnuoteka [IOK
MOBCE/IHEBHO )KU3HH YeJIOBEKa ' https://m.edsoo.ru/00ae3f50
XUMUYECKOE 3arps3HEHIE bubnuoreka [IOK
64 . 1 27.05
OKpYKaroIlEenl CpeJibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perreHnn 1 705 bubnuoreka [IOK
9KOJIOTHIECKUX MPOOIEM ' https://m.edso0.ru/00ae4270
66 Peseprubriit ypok. O600611eHNE 1 1 28,05 bubnuoreka [IOK
cUCcTeEMAaTu3alys 3SHaHUH ' https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O600611eHNE 1 1 30.05 bubnuoreka [IOK
cUcTeMaTu3alys 3HaHUH ' https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O600611eHNE 1 1 30.05 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH ' https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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