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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 0o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heepasibHOI paboueld mMporpaMmbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo Xxumuu Ja€T TpEACTaBICHHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTHUS OOYYAIOMIUXCS CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPEICICHUEe €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl IO XHMHUHU, OMPENETSCT KOJUYECTBEHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU CoZIepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHHU CIY>KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMbIE XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIECHUIX
HHEPTrUM M 00 SBOJIOIUHU BEIIECTB B MPHUPOAE, O MYTAX PEIICHUS TII00ATbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTHUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaM3alliid  BO3MOXKHOCTEM I CaMOpa3BUTHUA |
dbopMupoBaHUs KYJIbTYPhI JUIHOCTH, €€ 00IIeH U (yHKIIMOHATILHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHAIBHOMN S TEIILHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOABI U UETIOBEKA, ABIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi ~ y4eOHOro  mpeameTra, KOTOpbIA  fABIAETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITHH
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MpOrpaMMbl MO XUMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHSATUN O XUMHYECKON
peakuuu. OO0e OTH CUCTEMBl CTPYKTYPHO OpTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBiIeHUN 00 DIIEKTPONUTHYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSA (PYHKIIMH O0BSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHMS U BO3MOXHOCTEHN MPAKTUYECKOTO0 TPUMEHEHHS U MOJTYYECHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (HDOPMHUPOBAHHIO
MPEJICTABIEHUS] O XUMAYECKOW COCTABIISAIOIIEH HAYYHOW KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOW IPUPO/IbI, IEHHOCTHOT'O OTHOUIEHUS! K HAYYHOMY 3HaHUIO U METO1aM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHHUUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mup», «buomorus. 5—7
Kiacce» u «dusuka. 7 Knacey.

[Ipy wW3ydeHWH XWMHH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWI OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKa U KaK OHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYpHI. 3a1aya
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (DAKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHUM, TOCTYITHbBIX
0000IIEHNIT MHPOBO33PEHUYECKOI0 XapakTepa, sA3blka HayKH, B IPHOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS TP M3YYCHHUH BEIICCTB M XUMHUYECKUX PEaKIHid, B
(bopMHUpPOBaHUY U PA3BUTHH IMO3HABATEIHPHBIX YMCHHUIA U UX TPUMEHEHUH B YU4EOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl BaKHOE
3HaYEHUE MPUOOPENIU TaKHe LI, KaK:

— (opMuUpOBaHHE WHTEIJICKTYAIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHUOOIICHHE
oOydJarmmXxcs K CaMOCTOSTCIBHOW IO3HABATEIBLHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH,

— o0ecrieueHne yCI0BUM, CITIOCOOCTBYIONMUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OIbITAa PAa3HOOOPA3HOM JEATCIBHOCTH, TO3HAHUS W CAaMOIO3HAHUS, KIIIOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTEHIINK), MMCIOIIUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBaHue oOmIEH (QYHKIIMOHATLHOH M  ECTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBACHATH W OIICHUBATH SIBJIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS WU ONBIT, MOJYYEHHbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh UX MPU PEIICHUU MTPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
TS TeNbHOCTH;

— ¢opMmupoBaHUE y OOYy4YalOIUXCS TYMAaHHUCTUYECKUX OTHOLICHUH,
NOHMMAHHUS 1EHHOCTH XHUMHYECKUX 3HAHUW HJi BBIPAOOTKH SKOJOTHYECKU
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis ¥ HAMpPaBICHHOCTH JaTbHEHUIIETO
o0yJeHUsI.

OO611ee 4rciio YacoB, OTBEAEHHBIX IS M3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmiero obOpaszoBanus, coctraBiuser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE IOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BeniecTB. OTHOCUTENIbHAsA aTOMHAs macca. OTHOCHUTEIbHAS
MOJIEKyJIgIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHMI] BemiecTtBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMUueckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OIUCAHUE
¢uznuecknux CBOMCTB 0OOpa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOMN) SIBJICHUM, HaOJIOICHHE U
ONMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHUe THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOJEUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
comu, HaOJIOJEHWE W  ONWCAaHWE  Pe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMUS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiiliue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemecTBO. Haxoxmenue kucimopoma B TpupoAe, (DU3UYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenune kuciopoaa. CrocoObl
MOJIyYeHUs KHCIIOpoJa B Jaboparopud H OpoMblluIeHHOCTH. Kpyrosoport
KHcIopoaa B pupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TeroBoit >P(GEKT XUMUYECKON pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHUYECKHE DPEAKUMU. TOIUIMBO: Yroiib M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aimemeHT u nmpoctoe BemecTBo. HaxoxieHre Bonopoaa B Ipuposae,
dbu3YecKre U XUMUUECKUE CBONCTBA, TPUMEHEHHE, CIIOCOOBI TOTydeHusl. KUCIOThI
U COJIH.

MounsipHblii 00bEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YpPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJZie M B KU3HU 4YesioBeka. KpyroBopoT BoAbI B IPUPOIE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3yroniie  (OCHOBHBIE,  KHUCIOTHbIE, amM(OTepHblE) U
HecoseoOpasyromue. Homenkinarypa okcuaoB. Du3nueckue U XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYHM W HEPACTBOPHUMbIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. DPU3MUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®usudeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MertaiuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coneil. @U3N4YECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKaHUS KUCIOPOa B BO3yXE, MOIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOII0JCHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpEeKpaIieHus: TOpeHus (Mmoxkapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB U OITMCaHUE
WX CBOWCTB, TMOJy4YeHUE, COOWMpaHUE, pACMO3HABAHME W W3y4YEHUE CBOICTB
BOJIOpoJa (ropeHue), B3auMoencTeue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
HCIIOJIb30BaHUE BUEOMATEPUAIOB), HAOIIOAeHUE 00Pa3I0B BEIIECTB KOJTUYECTBOM
1 ™Momb, wWccnenoBaHWE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IUYIHOU
PacTBOPUMOCTBIO, IIPUTOTOBICHHE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaulaMu (HaTpueM U
KaJbliieM) (BO3MOXXHO HCIIOJb30BAaHUE BHACOMATEPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPraHMUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB, HAOJIIOJCHUE U3MEHEHUS
OKpAacKy MHAMWKATOPOB B PACTBOPAX KMCJIOT U IIETOYEH, U3YUEHHUE B3aUMOICCTBUSA



okcuna meau (II) ¢ pactBOpoM cepHOIl KUCTOTHI, KUCIOT C METajulaMu, peakiui
HEWTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
MeTajljia APYruM U3 PaCTBOPA COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHeHIne K1acChl HEOPraHMYECKUX COCIUHEHUI.

IHepuoanuecknit 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKAIMU XUMUYECKUX 3ieMeHToB. [lonsTtue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0OYHO3EMEIbHbIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aMm(pOTEPHbIE OKCHJIbI
Y TUIPOKCUJIBI.

[lepuoauyeckuii 3akoH. [leproanueckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u niuuHHonepuoanas Gopmsl [lepuoanueckoit

cucteMbl xuMuueckux sneMeHtoB . M. MenneneeBa. [lepuoasl M Trpymiibl.
@u3NYECKU CMBICI OPAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIbI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX ~ 000J04YeKk aToMoB TMepBbiX 20 XUMHUYECKMX  DJIEMEHTOB
[Tepuonnueckor cucremsl [[. . MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 €ro ojoxeHuro B [lepuoanueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSl pajnyca aTOMOB XHUMHUYECKHX DIIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U [EPUOaM.

3nauenue [lepuoguueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHUYECKUX
BJIEMEHTOB I Pa3BUTHs Hayku W mnpaktuku. [[. V. MeHueneeB — y4y€HbIM H
rpakIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moyisipHass W HEMOJSPHAsi) CBSA3b.
DNEKTpOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBUTENIbHBIE  PEAKIUU.
ITporiecchl OKUCIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydyeHue oOpa3IOB BELIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAMM KHCIOT M IIEJIOYEH, INPOBEAECHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemnule ceazu

Peanuzamus MexXnpeaMeTHbIX CBSI3€M NPU M3YyYCHUM XUMHM B 8 Kiacce
OCYILIECTBIISIETCSI 4€pe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIFOIINXCS CUCTEMHBIMU Ui OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.



OO0mue ecTecTBEHHO--HAYUHBIC MOHITHS: HAYYHBIH (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

®dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOTIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUHU 3apsiji, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugapochepa, MUHEpaIbl, TOPHbIE TOPOAbI, TOJIE3HbIE
MCKOITaeMbIe, TOTNINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKas peaknus

[lepuoanueckuii 3axoH. [leproaudeckas cucTeMa XUMHUIECKUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XUMHUYECKUX JIIEMEHTOB MEPBBIX TPEX IEPUOJIOB, KAIHS, KATBIH U X COSAMHCHUN
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B llepmomuveckold cucremMe W
CTPOCHHEM WX aTOMOB.

CrpoeHue BeImIECTBAa: BHJbI XUMHYECKON CBSI3U. THIBI KPUCTAITUTMUECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUTUYECKON PEHIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJlacCaM HEOPraHUYEeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiyii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYACTBYIOUIMX B pEaKIUU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, II0
U3MEHECHMIO CTETICHEW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMHUIECCKUE
YpaBHEHUSI.

[lonsitue o ckopocty xumudeckoil peakiuu. [loHsTHE 00 0O0paTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIMSIOIIMNE HA CKOPOCTh XUMHYECKONW pEaKIUH U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanmaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHON  pEaKIIHH. CocraBieHne  ypaBHCHHM
OKHUCJIUTEIIbHO--BOCCTAHOBUTEILHBIX ~ PEAKIMHA C  HWCIOJB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTUUECKON TUCCOUHUALMU. DIEKTPOJIATHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M IHCCOLMALMU BEIIECTB C PA3JWYHBIMU BHIAMU
XUMHYECKOU cBsi3u. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEJICTABICHUN 00 3IEKTPOIUTHUECKON TUCCOLUAIIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuii Jkcnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauloB (rpadura W anmasza), CJIOKHBIX BEIIECTB
(xopuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCJIEAOBAHHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MPoOIlecca AUCCOLMAIIMH KUCIIOT, IIeJI0Uel U cosei (BO3MOXKHO
UCITOJIb30BAHUE BHUJIEO MaTEpPHUAIOB), MPOBEIAEHUE OIBITOB, WIIIOCTPUPYIOLIAX
NpU3HAKU TPOTEKAaHUS peakluii HOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BObI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid (FOpEHHE, peaKUuu pa3lIoKEHUs,
COCIMHEHHUS), PpACIIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbBIO
KA4E€CTBEHHBIX PEAKLIMN HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeIUHEHUA

OO6mast xapakTepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MYECKHe CBOMCTBA MPOCTHIX
BEILECTB — raJJoreHoB. XMMHUYECKHUE CBOMCTBA HA IIPUMEPE XJIopa (B3aUMOAECHCTBUE
C MeTaJUlaMH, HEMeTaJUlaMH, uienoyamu). XiopoBopopon. ConsiHas KUCIOTa,
XUMHUYECKHE CBOWCTBA, IMIOJIyYCHHE, IIpUMEHeHue. [leiictBue xiiopa Wu
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesloBeKa. BaxkHenIe XJI0puapl U UX HAX0KICHUE B
IpUpPOJIE.

O6mast xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NUECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJUIOTPOIHbIE MOAU(PHUKAIIMN KHCIOpOia
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTta, GU3NIECKUEe U XUMUYECKHE CBONCTBA (00IIHE KaK MPEICTaBUTEIS
KJlacca KHCIOT M crenuduueckue). XUMHUECKUE pPEeaklnu, JIKAIUe B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJNy4eHUs CepHOM KHUCHOThl. [IpumeHeHune cepHOM
kucaoTel. CoOJM CEepHOM KHUCIIOTHI, KayeCTBEHHAs peakius Ha Cyiab(paT-HuoH.
Haxoxxnenne cepel m €€ coeAWHEHWI B MNpHUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIoLel Cpelbl COECAUHEHUSMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLECHUS.



OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHS. A30T, pacCIpOCTpaHEHHE B IPHUPOJE,
dbu3nUeckue U XUMUYECKre cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U1 XUMHUUYECKUE CBOMCTBA, MoflydeHue u npumeHenue. Coam aMMOHuUS,
ux (pu3nyecKre U XUMUYECKHUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MoJydeHue, Pu3nueckue U XUMHUYECKUE
cBocTBa (0OIIME KaKk TMPENCTaBUTENS Kjacca KUCIOT U crenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHMS B KAUECTBE MUHEPAJIbHBIX YAOOPEHUIA.
XUMHYECKOE 3arpsi3HEHNE OKPYIKaIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIHM, 3arps3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, alIoTpOmHBIE
monudukanuu dochopa, puznueckre U xumudeckue cporicta. Oxcup docdopa
(V) u dochopHast kucnora, puznueckue M XUMHUUYECKUE CBONCTBA, IMOJTyUYCHHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aeMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpPHBIE CTETICHU OKUCIICHUS. YTIEepO, aJNIOTPOITHbIE MOIU(PUKAIINH,
pacnpocTpaHeHue B MpHUpoJe, PU3NUYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpPOIUS.
Kpyrosopor yrinepona B mnpupoxae. Oxcuabl yriepona, ux (unyeckue u
XUMUYECKHE CBOWCTBA, JICMCTBHE HAa KUBBIE OPraHU3MbI, TIOJYYCHHE U
npUMeHEeHHe. DKOJIOTHUecKre MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepona (IV),
rUrnoTe3a TI00aJbHOTO MOTEIUICHHUsS] KIUMara, MapHUKOBBIM 3¢ dekT. YronbHas
Kuciaora u e€ conu, uX (U3MYecKue U XMMUUYECKHE CBOWCTBA, MOJyYEHHUE U
npuMmeHenne. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUAX
yriaepozaa (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Tra3, HEPTb),
IPOJIYKTHl MX IepepadoTku (OCH3WH), WX POJIb B OBITY U IMPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, YyriieBoJaax — U UX
polii B OKM3HM 4YeJOBEKa. MaTepuaibHO€ €JIMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHHH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npumeHeHue. CoeTMHEHMs KpeMHUS B mpupoe. OO0mue npeacTaBieHus: 00 OKCUIe
kpemuus (IV) u kpemuueBo kuciote. CUIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHelme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAaHHS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOII0I€HUE TPU3HAKOB



WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOICTBa
rajjoreHoB M HUX COCJUHEHHM (BO3MOXKHO UCIIOJNIb30BaHUE BHUIECOMATEPUATIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUI0B (TaJOTe€HUI0B), 03HAKOMJICHUE C 00pa3laMu
ceppl U €€ COCAMHEHUSMH (BO3MOXKHO KCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca OOYTIIMBaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOU KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuM Ha CyJib(paT-uoH U HaOIIoACHUE MpHU3HaKa e¢
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMU CBOWCTBAMM a3oTa, (¢ochopa u uX
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHAIIOB), 00pa3liaMu a30THBIX
u ocopHBIX yTOOpEeHUH, MONydyeHrne, coOOMpaHue, pacrio3HaBaHUE W M3Yy4YCHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX PEAKIIMI Ha HOH aMMOHHUS H
dochar-uoH W U3ydeHHWE TPU3HAKOB MX TMPOTECKAHMs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MeEIbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), H3YyUYCHHE MOJEJeH KPUCTAUNIMUECKUX PEHIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacoOpOIUU pacTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOras3a, MOJy4YEHUE,
cobupanue, pacrio3HaBaHWE U M3YyYCHHE CBOWMCTB YIJIEKHCIIOrO rasa, MpOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yUYCHHE MPU3HAKOB HX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad M0 TeMme «BaxHellne HeMmeTaibl U HX
COETMHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO61ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHuss B Ilepumoguueckort cucreme xXuMmuyeckux osiaemeHtoB JI. .
MeHnneneeBa u cTpoeHHs: atToMoB. CTpoeHHe MeTaiuioB. MeTtamindeckas CBSI3b U
METaJUIM4ecKass  KpUCTAINIMYECKass  pem€TKa.  ODNEKTPOXUMUYECKUH  pAaln
HaIpsDKEHUH MeTauioB. u3nueckue U XUMHYECKHE CBOMCTBA MeTaiuioB. OOmiue
CIocoOBl TMONy4YeHHUs] MeTaioB. [loHATHE O KOppO3WM METAIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CrutaBsl (CTallb, YyTYH, TIOPATIOMUHHHN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[lleounble MeTauibl: MoJIOKEeHUE B llepruoamyeckon cucTeMe XMMUUYECKHUX
anemeHToB J[. . MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHE B IPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABl HaTpus M Kanud. I[IpuMeHeHue IIeNOYHBIX METAIJIOB U HUX
COEMHEHH.

[[leoyHO3EMENBHBIE METAJUIBI MAarHMd W KajJdbLUH: IIOJOKEHUE B
[Tepunoanueckoil cucteme xumuueckux 3yeMeHToB /. 1. MeneneeBa, CTpoeHHE UX
aTOMOB, HaXOXJIeHHUE B pupoje. Pu3nieckue 1 XMMUYECKHUE CBOMCTBA MarHus U



Kasblisl. Baxuele coeAuHeHNs Kanbius (OKCU, TUIPOKCU/I, coin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: NIOJIOXKEHKE B [leproanueckoid CuCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHUJIAa U THIPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuognueckoil cucreme XMMAYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpoeHHE aroMa, HaxoXXaeHue B Ipupoac. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUIBI U coiu xxeresa (1) u xenesa
(IIT), ux cocra, CBOMCTBA U MOJTyUYCHHUE.

Xumuueckuii Jkcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJECUCTBUSA OKCHJIA
KaJblIUsl W HATpUs € BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOW BOJIBI, IpoOLiecca TOPEHUS Keje3a B KHUCIOPOJIE
(BO3MOXKHO  WCHOJIb30BAHUE  BHUJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJIbIIKsA, AIIOMUAHUSA, [IMHKa, xkene3a (1)
u xene3a (III), menu (II), HaGmrOMeHWEe W OMHCAHUE TPOIECCOB OKpAITUBAHUS
IUIAMEHM WOHAMHM HaTpus, Kanus ¢ Kaiublus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEeI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHIA LIMHKA, PELICHUE DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «Baxneniue
METAJLIbI U UX COCAUHEHUS.

XuMHA ¥ OKPYKaKwIIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHYECKHUX 0XKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKAWIIel cpeabl (NpefenbHas I0MyCTUMAas
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pemieHH 3K0IOTHYECKUX
pooIIeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3l0oB MaTepHaNOB (CTEKIJIO, CIUIABhI METAJJIOB, TOJUMEpHBIC
MaTtepuaihbl).

Mexcnpeomemmnule céazu

Peanuzamus MexXnpeaMeTHbIX CBA3CH NpU M3YYEHHMM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJNb30BAHHWE KaK OONIMX eCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIFOIIMXCS CUCTEMHBIMU JJIsI OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBINH (DakT, rumoTe3a, 3aKoH,
TEOpHs, aHalW3, CHHTE3, KJIacCU(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICTb, SBICHUE, IMapHUKOBBIN
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

dwusnka: MaTepusi, aTOM, JJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaOaKTUBHOCTD, MOJIeKYJIa, ANEKTPUUYECKHUHA 3aps, MIPOBOHUKH,
MOYPOBOJHUKH, IUDIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTbD, KPUCTAJINIECKas
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorusi: dorocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIC TOPOJIbI, TTOJIE3HbBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA [NPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPaBCTBCHHBIMU II€HHOCTAMH, TPUHSITHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTPaXAlOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAMHA U
paclIMpeHue OMbITa IESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIeIWI0, TOHMMAaHUS 3HA4YEHUS XUMUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEpPHOW MH(pOpMaIuen o
NEPEIOBbIX JOCTHXKEHUSX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATeIbCKOM, TBOPYECKOM W JIPYrUX  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JESTEIBHOCTU IPH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATEIBHBIX 3a/lay, BBINOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOTIOMOIIIH B TIpOIIecce 3TON yueOHOM 1eITeNbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEJACHUE M IOCTYNKHA CBOUX TOBApPHILEH C MO3UIMU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM DPEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLIME
OCHOBY JIJI1 TIOHUMAaHUs CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS TPUPOABI, B3aHMMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW IO
XAUMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOIOMAeMBIX TPOIECCOB W SBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOr, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HWH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOEKTHOH W  HCCIEAOBATEIBbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) opMupoBaHUSsI KYJIbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAUMOCTH COOJIFOAICHUSI TpaBWJI 0€30MacHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBaOXCHHUE K TPYAY M PE3yJIbTaTaM TPYJIOBOH JIEATEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWMH 1O  XHMHH, OCO3HAaHHBIH  BBIOOP
UHAVNBUAYATLHON TPACKTOPHH MPOJIOJKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCHOHAIBHOMN Cpelie;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOUHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAaHMs, MOHUMAaHHE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MACHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYyAIHX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMHUH, IS
peLICHUs 3a7a4, CBA3AHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOU, Ui NMOBBIIICHUS
YPOBHS  DKOJOTUYECKOHW  KYJIbTYPBhI, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTeH WX PEIICHUS MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PE3yJNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE TIOHIATHS (3aKOH, TEOPHs, PUHIIHII,
rumnore3a, (axkt, cucTema, TMPOIECC, OSKCIEPUMEHT | JPYroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEIIOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE OO€cneuynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO M OCYILECTBICHUIO Yy4eOHOMU
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMU: PACKPBHIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIICIATh UX XapaKTEepPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTHUBHBIE, 10 aHAJIIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJ DJIEeMEHTa), XUMHYecKass ¢GopMmysia W ypaBHEHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4ECTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAYECTBE OCHOBHI /151 (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE ONbITa MO IJIAHWPOBAHUIO, OpPraHU3allUd W TPOBEJICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATh €ro Pe3ynbTar, GOpMyIHpPOBaTH 000OIIECHUS |
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX MJi1 BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOM W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpPY’KaIoled MPUPOIHOM
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe y4eOHbIe 1elCTBUS:

YMEHHUS 33]]aBaTh BOIPOCHI (B X0/I€ AUAJIOTA U (WJIM) TUCKYCCUH ) TIO CYILIECTBY
oOcyxJaeMol Tembl, (OpPMyIUpPOBaTH CBOM TPEUIOKEHUS OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIbTATOB BBIMOJHEHUS XMMHUUYECKOr0 JIKCIepuMeHTa (11abopaToOpHOro OIbITa,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHHBeEpCaJIbHbIe y4eOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LENU JESITENbHOCTH, IUIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3a/Jad4, CaMOCTOSTEIBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JEUCTBUM IIPU BBINOJHEHUHU 3aJaHUM C YYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB [0 OCBOCHHUIO 00s3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (denepanbHOM paboueil Mnporpammoit,
BBIICJIAIOT: OCBOEHHBIE OOY4YarOIIMMMCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NeUcTBUM, creuupuyeckue s OpeAMETHOM ob0mactu  «XUMHS», BUJIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YYaIOIMIUXCS YMEHUIA:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSTHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasi peaKius, KiacCU(pUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PpEaKIUU PA3JIOKECHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, SJIEKTPOHHBIN CI0M aToMa, aTOMHasi OpOUTab, paInyC aToMa,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pAacCTBOpP, MaccoBas JOJis BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XWMHYECKHUX TMOHIATHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCIMHEHMSIX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCYy COEIMHEHUH IO
dbopMynaMm, BHI XUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OonbIIMe TEPHOJBI, COOTHOCHTH OOO3HAUCHHUsS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3aps/ AApa, 001ee YUCIIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IPOTEKAHHWS XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO »JJIeMeHTa Mo (opMmyse COeIUHEHMS,
MacCOBYIO JJOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONIEPALIUH MBICTUTEIBHON AEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukaiuio,
BBISIBICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBA3EH — Uil M3y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKUUNA, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 U Ta60paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuiIaM oOOpalleHusi C BelleCTBAaMH B
COOTBETCTBHM C WHCTPYKUHMSIMHU IO BBITIOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB IO TOJYYSHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIECTB
(Boopozla M KHUCJIOpOAA), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHON
MacCOBOM J0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W IMPOBOIUTH
XUMUYECKHE SKCIIEPUMEHTHI MO PAacClO3HABAaHHUIO PACTBOPOB IIEIOUEH U
KUCJIOT C MOMOIIBI0 MHAUKATOPOB (JJaKMYC, peHONPTaNenH, METUIIOPAHXK

U Ipyrue).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUIECKasl CBs3b, TEIUIOBOK d(dekT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAsT IUCCOLUUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(OTepHOCTD, XUMHAYECKAS CBSI3b (koBaJIEHTHAS, VOHHAaA,
MeTaJUTM4ecKas ), KpUCTaNInYecKas peiéTka, KOppo3us METAIIOB, CIUJIaBhI,
CKOPOCTh XMMHUYECKON pEaKUuH, MPEAEIbHO JOMYyCTUMAas KOHUECHTpAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHH U
MPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX IIPEBPAILICHHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POopMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHALICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEAMHEHUN 1o (opmysaM, BUJ XUMHUYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCcKas) B HEOPTraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, THUI KPUCTALIUYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINHUCHIBATh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepronnueckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB:
paznuyarh TOHATUSL «rJaBHas mnoarpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHUTD
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOANYECKON TabIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YWCIO DJIEKTPOHOB M pacmpenesieHne HuX TI0
ANIEKTPOHHBIM CIIOSIM), OOBACHITH 00IIHME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHHWI B Mpeaenax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOEHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B pPEAKLIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAS ONHUCAHUE
npuMepaMy MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHSI AJEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEK/Y BEIECTBAMH PA3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKUX TIPEBpPANICHUN B pa3IWIHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChI BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrOo dJeMeHTa 1O (opMmyne COeaMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHU IO
XUMHAYECKON peaKinu;

COOJTIO/IaTh TIPaBHJIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opynoBaHWEM, a TakKe TpaBUja OOpamleHUus C BEIIeCTBAMU B
COOTBETCTBHHM C WHCTPYKIMSMH IO BBIIIOJHEHUIO J1ab0OpaTOpHBIX
XUMHAYECKUX OTIBITOB IO TOTYYEHUIO M COOUPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOJATBEPIKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3InIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOIW]I-,
kapOoHat-, docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HU3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAIlUU MBICITUTEIBLHON NEATeIbHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 00001IeHNEe, CUCTEMATH3alIMIO, BHISABICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — JJI1 U3YYCHHs] CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, EeCTEeCTBEHHO-HAYYHBIE METOJAbl TIO3HAHUS — HaOIIOACHHE,
U3MEpeHne, MOJICTMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
Ne HanmeHoBaHMe pa3/ieioB H TeM DuieKTpoHHbIe (U poBHIE)
KoHnTtpoasHbie
n/n NPorpaMmbI Bceero o0pa3oBaTe/ibHbIE peCypchl
padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMus — BaykHas 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTHUUECKOH 5 bubmmorexa [OK
' p https://m.edsoo.ru/7f41837c
ESITENILHOCTH YEJIOBEKA
bu6mmoreka [JOK
1.2 BemecTtBa €CKHeE pea 15 1
HIECTBE H XHMITHECKHE peaKiitn https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3ayx. Kucnopon. [Toustue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edso0.ru/7f41837¢c
29 Bopopoa.Ilonarue o kucinorax u 8 bu6mmoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢c
Bopa. Pactopsl. [Tonsitue 06 bu6mroreka [JOK
2.3 5 1
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 1 1 bubnuoreka [IOK
' HEOpPraHUYECKUX COCTMHEHU N https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. Ilepnoanuecknii 3axon u [lepuoanyeckas cucrema xumnueckux 3jaeMmeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB Jl. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKHCIUTETBHO- 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro no pasnerny 15 https://m.edsocf.[ru/?f418370
PesepBHOE Bpems 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnyecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM DyiekTpoHHBbIE (LM(POBHIE)
Ne n/m KoHnTtpoiabHubie
NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE peCypchl
padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMi
11 [ToBTOpEHue u yriyoiennue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLTHAITHS. 8 1 bu6mmoreka [JOK
' XHWMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeAMHEHUSA
21 OO6mras xapaKTepuCTUKa XUMUYECKUX 4 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' pymist. P https://m.eds00.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmbl. A30T, pochop u ux 7 bubmorexa [OK
' PYHHEBL ’ P https://m.eds00.ru/7f41a636
COCJIMHEHUS
OO1as xapakTepuCTUKa XUMHYECKIX
2.4 s51eMeHTOB [VA-rpynmel. Yriepon u 8 1 Brbmioreia TJOK
' N DYITEL. P https://m.eds00.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. Merajliibl M UX COCANHEHUSA

. bubnuoteka [IOK
31 Obmue CBOHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxneiiime Metamisl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus v okpy:Kawinas cpeaa
41 BemiecTtBa 1 MaTepuasl B )KU3HH YeJIOBEKA 3 bubmmorexa [OK
) m P https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesenBHOE BhEMSs 3 bu6mmoreka [JOK
pBH P https://m.edso00.ru/7f41a636
OBHIEE KOJIJMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
No udpoBLIe
Tema ypoka KoHnTtpoiabHubie upp
n/n Bcero o0pa3oBarTe/ibHbIE
padoThI
pecypchbl
1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bu6mmoreka [JOK
geJjioBeka. Teia u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITousarre 0 MeTOIax ITO3HAHUA B XVUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuna paGoTsl
3 B J1a00paTOPUH U IPUEMEI 00paILlEHHUS C 1 bubmorexa [OK
patop P pattt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 Uucrtele BemecTBa u cMecH. CriocoObl 1 bubnuoteka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cMecel (Ha MpuMepe OYUCTKHU MOBApEHHON 1 bubmorexa [TOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [IOK
6 A 1
TOMBLH MOSICRYIBT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE FJIEMEHThI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie ¥ CIOKHBIE BEleCTBa 1 bubnnorexa [IOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [JOK

10 Xumnueckas popmyina. BaaeHTHOCTh aTOMOB
bopmy https://m.edsoo.ru/ff0d2eae
XUMUYECKUX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHas Macca. bubnuoreka [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOT0 3JIEMEHTA B bu6mmoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo Bemectsa. Mosbs. MonsipHas bubnuoteka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMUICCKUE SIBICHUS. bubmmoreka [JOK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELLIECTB. bubnuoteka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus Koam4ecTBa, MacChl BEIISCTBA 110 bubmuoteka [IOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanums XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH A3JI0KCHUS sahf[)e eLII-II/ISI Bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIoneauct. O0o0menne u bubmorexa IOK
’ B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUH
20 KonTtponeHast padora Nel o Teme «BemectBa bubnuoreka LIOK
U XUMHUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
X X bubmuoreka [IOK
21 Kucnopos — 31€MeHT U IPOCTOE BELIECTBO.

O3oH

https://m.edsoo.ru/ff0d448e
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duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpO/Jia (pPeaKIMKi OKUCIICHUS, TOPEHUE) brbamorexa HOK
poza (peartt »TOP ' https://m.edsoo.ru/ff0d4614
IToustre 00 oxcugax
CriocoObI MoJTydeHUsT KUCJIOPOIa B
23 J1a00PATOPUHU U IPOMBIIUIEHHOCTHA bubnmorexa [JOK
patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenmoBoii 3¢ PeKkT XUMUIECKON peaKIIHH,
24 IOHATHE O Tg)ql)v[ongquCKOM I;BHGILI/II/I bubmmorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaAKIIHIX
Tonauso (HedThb, yroiab U METaH).
25 3ar ﬂSHGIEHe(b];OS yra CIOCOOBI gro bubmmorexa [JOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «[Tonyuenue u cooupanme KUCIO0poaa bubnmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT 1 MpoCTOE BEMIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKre U XMMUYECKHIE CBOMCTBA bubnuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 I1
OHATHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
Crnioco0bl OJTy4eHus BOAOPOA B bubnuoreka LIOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
31 «I?Ion eHUe U 5061/1 aHue BOJIOpoJia bubmorexa [OK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
b K
32 MonsipHblil 00bEM Ta30B. 3aKOH ABOTapo nommorexa IO

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00béMa, KOJIMUECTBA BEIICCTBA

bu6mmoreka [JOK

33 rasa 110 €ero U3BECTHOMY KOJIHNYECTB
.. Y Y https://m.edsoo.ru/ff0d55a0
BEILECTBA WJIN 00bEMY
Beruncnenus 00bEMOB T'a30B 110 YPaBHEHUIO
34 €aKIIMHA HAa OCHOBE 3aKOHA 00BEMHBIX bubnmorexa [JOK
p N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubmorexa [OK
e https://m.edsoo.ru/ff0d587a
bubmmoreka [JOK
36 Cocras ocnoBanuii. [Tousrre 00 MHAMKATOPAX
o p https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimenHsie 1
37 Helilacm epHHHe paCTBO Bl MacI:IcI:OBaﬂ 0JIA bubmorexa [TOK
m p PBI- 4 https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTrueckast padota Ne 5 o Teme
38 «[IpuroroBiieHre PACTBOPOB C OIPEAEIEHHOM bubmorexa [OK
p N N p p p https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponsHas padorta No2 nmo teme bubnuoreka [IOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccupUKaIms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [OK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cocTaB, KIacCUpHUKaIuS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n XuMHYECKHUE CBOMCTBA bubnuoreka LIOK

OCHOBaHHUN

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, knaccuduxanus, bubnuoteka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOT Bubnuotexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CriocoObl bubnuoteka [IOK
MOJIY4YECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padota Ne 6. Perenne
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJTAaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI
48 I'eneTnueckas CBI3b MEXKy KJIacCaMU bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edso0.ru/00ad9a50
. bub6mmoreka [JOK
49 O0001IeHne U cucTeMaTn3alius 3HaHUH httos://m.edsoo.ru/00ad9ch?
50 KonTtponbnas padora Ne3 o Teme "OcCHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTraHMYECKUX COECTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KiIacCUPUKAITAN
o1 XUMHUYECKUX ieMeHTOoB. [loHsaTHE 0 Tpymmax bubmmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJIEMEHTOB
[Tepunoauueckuii 3axoH u Ilepuoauaeckas
52 cucTeMa XUMHYECKHX 3aeMenToB 1. 1. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepropl, TpyMIIBEL, HOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. COCTaB aTOMHBIX sIJIEp. bubmuoreka [IOK

30TOmBI

https://m.edsoo.ru/00ada342
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CtpoeHue I1eKTPOHHBIX 000JI0YEK aTOMOB

bu6mmoreka [JOK
55 I1 % ..
aneMeHToB [lepuoanueckoit cucrtemsr /] https://m.edsoo.ru/00ada6bc
MeuneneeBa
XapakTeprucTuKa XUMHUYECKOTO JIEMEHTA 110
N bu6mmoreka [JOK
56 ero moyioxeHuro B [leproanyueckoii cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [lepuoanueckoro 3aKoHa Jist
o7 a3BUTHUS HAyKH U mipakTuku. [[. U bubmorexa [OK
P Ve B P . T https://m.edso0.ru/00ada96e
MenyeneeB — y4E€HBIN, TIEIArOT U TPakIaHUH
58 DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnuoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
59 )51
OHHA XHMUHECKad CBAsb https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHast XUMHUYECKAs CBSI3h bubmmorexa LHOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHast XUMHAYECKAS CBSI3b bubmmorexa LIOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETICHD OKHCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIE PEAKIIUT bubnnorexa [IOK
peart https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtposnpHast padota Ned o teme «CtpoeHue bubnuoreka LIOK
aToMa. XUMHUYeCKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO1eHne u bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/00adb33c
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67 PesepBHeIit ypok. O000IICHHE 1 1 bubnuoteka [IOK
cUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KoHnTtpoabsHubie p
n/n Bcero oOpa3oBare/ibHbIE
padoThI
pecypchbl
[Tepuonnueckuii 3axoH. [lepuoanyueckas
1 CI/IfTeMa XUMHYECKUX BJICMI;HTOB pIRn Y| 1 bubmorexa [OK
o https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTHU B UBMEHEHHUH CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoteka [IOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMudeckon CBI3U U TUIIEI 1 bub6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel mo teme
5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3/IesioB Kypca 8 kiaccay
5 Kiaccudukanys XuMrUaecKiX peakIui 1mo 1 bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUUYECKOU PEAKIIHH.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTC€HHBIX 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[TonATHE O XUMHUUYECKOM PaBHOBECHUH.
8 @DakTOpBl, BAUAIOLIME HA CKOPOCTh 1 bubnuoreka LIOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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9 OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus IEKTPOIUTUIECKON AUCCOLUALINH. bubnuoreka [IOK
CunbHBIC U CJTA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHUs peakui bubnmorexa HOK

yp p https://m.edsoo.ru/00add448
XnMHuYecKre CBOMCTBA KHCIOT M OCHOBAaHMI
12 B CBETE IIPEACTABICHUI 00 bubnmorexa HOK
p . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOITUAITTI
XUMHUYECKHEe CBOMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 DIIEKTPOJIUTHYECKON bubmiorexa [OK
p p https://m.edso0.ru/00add8b2
JIACCOIHAIHH
14 TTousarue o rugpoanse coseit bubmmorexa LHIOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O0o001Ienre ¥ CUCTEMaTH3aI1s 3HAHUHN
- t https://m.edsoo.ru/00addd12

16 [Ipaktrueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota No2 no teme

17 «DNEKTPOJINTHUECKas JUCCOIAIIHAS bubmorexa [OK

P s LAt https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»

18 OO11as XapakTepUCTUKA FaJIOTeHOB. bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBA HAa IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopo. CoisiHas KHCIIOTa,

P P N bubnuoreka [IOK

19 XUMUYECKUE CBOICTBA, OJIyYECHHE,

IIPpUMCHCHUC

https://m.edsoo.ru/00adel04
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[Ipaktuyeckas padora Ne 2 o teme

20 «ITonydyeHue coJisTHOM KUCIOThI, U3yYCHUE €€ brbamorexa HOK
e > YA https://m.eds00.ru/00ade348
CBOICTB»
Berurcnenus o ypaBHEHUSAM XUMUYECKAX
21 €aKIIUil, eClIi OJIUH U3 PearcHTOB JaH B bubnmorexa [OK
p ’ p https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(DUKAIINH CEPHI.
23 HaxomI:IeHHe cepeul I/I(beé coeﬂnHeII)mﬁ B bubmmorexa [JOK
P g https://m.edsoo.ru/00ade64a
pupojie. XUMHUYECKUE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, Gu3ndeckKue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepol. CepHas KHCIIOTa, GU3NIECKUE bubnuoreka [IOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JISKAINE B OCHOBE
%6 MIPOMBIIIJICHHOTO CTII0C00a MOJTy4eHUs bubnuoteka [IOK
CEPHOM KUCIOThl. XMMHYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEeH CPeIbl COSTMHCHUSIMHU CEPBI
7 BrrunciieHue MaccoBo# 10714 BBIXO/a bubmuoreka [IOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO1mas xapakTepHCTHKa J1EMEHTOB VA-
28 r anI Ap30T pacn OCTpPaHEHHE B IIPUPOJIC Bubmmorexa LIOK
PYHIIBL » Pactipocip . PHPOE, https://m.edsoo.ru/00adeea6
(busznueckrue U XMMUYECKUE CBOMCTBA
29 AmMHaKk, ero puznyeckue U XUMHUYECKHe bubnuoreka LIOK

CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

https://m.edsoo0.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o Teme

bu6mmoreka [JOK

30 «[Tomyyenne aMmmuaka, U3ydeHHE €ro
N yi i https://m.edso00.ru/00adf180
CBOWMCTB»

31 A30THas KUCIIOTA, € (PU3HUECKUE H bubnuoteka [IOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHre HUTPATOB U COJICH aMMOHUS

32 B KQY€CTBE MUHEPAIbHBIX YIOOPEHUN. bubnuoteka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u hochopras

33 KHCIIOTA, (U3HYECKHE U XUMHUECKUE Bubnmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJTydeHUE
Hcnonws3oBanne GocdaToB B Ka4yecTBE
34 MUHEPAITBHBIX yI0OpeHuii. 3arps3HeHme Bubnmorexa LIOK
P N yAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
VYrnepon, pacnpocTpaHeHHUE B IPUPOJIE, bubnuoteka [IOK

35 -

(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHYECKHE bubnuoteka [IOK
po0IeMbl, CBSI3aHHBIE C OKCHUIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(Iv)

. bub K
37 VYroapHas KUCIOTa U €€ COJIU nommorexa HO
https://m.edsoo.ru/00ae006¢
IIpakTtuyeckas pabora Ne 4 o reme
38 "[TomyueHune yriaekuciioro raza bubmmorexa [IOK
1 o ' Y https://m.edsoo.ru/00ae027e
KauectBenHas peakius Ha kKapOOHAT-UOH
39 [lepBoHavanbHbBIE MOHATHS 00 OPraHUYECKUX bubnuoreka LIOK

BCIICCTBAX KaK O COCIUHCHUAX YIJICpOaa

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [JOK

40 KpeMunii u ero coequHeHns
P o https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemienue
41 SKCIIEPUMEHTAILHBIX 3a4a4 II0 TEME bubnmorexa HOK
P N https://m.edsoo.ru/00ae0bf2
«Baknennine HeMeTamibl 1 UX COEIUHEHUS

42 KonTponsnas padora Ne3 o teme bubnuoreka [IOK
«Baxuelnme HeMeTaUIbl U UX COEIUHEHU https://m.edso0.ru/00ae0el8
OO011ast XapakTepUCTUKa XUMUYECKUX

43 2JIEMEHTOB — METAJUIOB. MeTayunueckas bubnuoreka [IOK
CBSI3b M METAJUIMYECKas KpUCTAJTNYECKast https://m.edsoo.ru/00ae103e
peméTrka. PuU3nUecKre CBOMCTBA METAJIOB
XUMHYeCKHe CBOIICTBA METAIJIOB.

44 DIEKTPOXUMHUYECKUI PSII HAIIPSHKEHUH bubmiorexa [OK

P A p https://m.edso0.ru/00ae1156
METAJIJIOB
OO6mre criocoObl MOTYyIeHHs METaJLIOB.

45 CmuiaBbl. BeruucieHnus o ypaBHEHUAM bubnuoteka [IOK
XUMUYECKUX PEAKIUMI, €CIIU OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPXKUT MIPHUMECH

bu6mmoreka [JOK

46 [TonsaTHE O KOPPO3UU METAILIOB
https://m.edso0.ru/00ae1278
bubmuoreka LIOK

47 IlemouHbIe METaJLIBI 1

https://m.edsoo.ru/00ael14b2

48 OKCHIBI U THAPOKCHUILI HATPUS U KA bubnnorexa [IOK

P P https://m.edso0.ru/00ael14b2

49 [llemouyHO3eMeIbHBIC METAILIbI — KAJIbIHH 1 bu6mmoreka [JOK

MarHum https://m.edso0.ru/00ae15e8
N bubmuoreka [IOK
50 Baxxneime coequHEHNS KaIbIU

https://m.edsoo.ru/00ae15e8
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51 O0001Ienre ¥ cCUCTEMaTH3aIM 3HAHUI
bu6mmorexa [JOK
52 JKEcTKOCTh BOIBI M CIIOCOOBI €€ yCTpaHEHUs
8 yerp https://m.edso0.ru/00ae1886
53 [IpaxTnueckas padota Ne 6 o Teme bubnuoreka [IOK
"YK&cTKOoCTh BOJIbI U METO/IbI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelaed
bu6mmoreka [JOK
54 ATIOMUHUNA
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOIICTBA OKCUA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo0.ru/00aelc64
bubmuoreka LIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCH BT 1 cotn kenesa (1) u bubnmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHne 1 cucTeMaTn3alius 3HaHUH
[IpakTuueckas padota Ne 7. Pemenune
bu6mmoreka [JOK
59 3KCIIEPUMEHTAJIBHBIX 3aJ1a4 I10 TEME
. https://m.edsoo0.ru/00ae3de8
«Baxknennne MeTaabl U UX COCIUHEHUS)
Brruncienus mo ypaBHEHUSM XUMHYECKUX
€aKIMii, eCJIM OIMH U3 PearcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WA COJICPIKUT IIPUMECH.
. https://m.edsoo.ru/00ae1750
BrrunciaeHust MaccoBOM I0JIM BBIXOA
MIPOJIyKTa PEaKINU
61 O00011IeHIE U CHCTEMATH3aLU 3HAHU I
62 KonTtposneHas padota Ne4 o teme
«Ba)kHeie MeTaIIbl U UX COEIUHEHUSDY
63 BemiectBa u MaTepuabl B NOBCETHEBHOM bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XUMUYECKOE 3arpA3HEHUE OKPYKAKOLIEH 1 bubnuoteka [IOK
cpebl https://m.edso00.ru/00ae4270
65 Ponp xuMun B penieHuy 3KOJIOTHYECKUX 1 bubnuoreka [IOK
pooiemMm https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o0mmeHne u 1 bubmmoreka [IOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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