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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBe (henepanbHOi padouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TJI00aThHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroumxcs;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyYCHUST U3ydaeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYEHHUEM 3HAHUU W3
paHee M3y4YEeHHBIX YUYEOHBIX mpeamMeToB: «Oxkpyskawomuii Mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUUA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpalIeHMsI C BELECTBAMH B [IOBCEJHEBHOM JKU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTH TaKUE LI, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHUe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHIIAIMSA, XpoMaTorpadusi, MpOBEACHUE OYUCTKU TTOBAPCHHOU
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrocoObl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4YelioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuiui IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISICTCSI 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmume ecTeCTBeHHO--HAyYHbIE TIOHATH: HAYYHBIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNb, SIBICHHE.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJIa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJE3HBIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BeiecTBo U XuMH4YecKasi peakius

[Teproanueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAIBIUA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B [lepuoanueckon cucremMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakluuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTaju3aTropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U TOJOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsiHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKHE CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIy4eHUsI CEpHOM KHUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ cCoenMHEHUWH B Ipupone. XUMHUYECKOE 3arps3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAss ~ KPUCTAJUIMYECKass  PEImETKa.  DJIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesa (Ill), menu (Il), HaGmromeHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad Mo Teme «BaxHeiiue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O [IMKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

- TIPEACTaBICHHS O COLMAIBHBIX HOPMax M IMPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEHW C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

- MHUPOBO33PEHYECKHUE IPEICTABICHHS O BEIIECTBE U XUMUYECKOW PEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

- IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJYYE€HUE HOBBIX 3HAHHUU 110
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

- HWHTEepeCc K OOYYEHHIO U TO3HAHWIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

- OCO3HAaHHWE IIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

- HHTEPEC K MPAKTUYECKOMY U3YUEHUI0 TTpodeccHil U Tpyaa pa3IudaHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

- DKOJIOTHYECKHU IEeJIeCO00pa3HOe OTHOIIECHUE K TPHUPOJAE KaK HCTOUYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYEeCKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

- CIMIOCOOHOCTY TIPUMEHSTh 3HAHUS, MTOTy4aeMble MPU U3YYCHUN XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

- YMEHHSI UCIOJIb30BATh MPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOEHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

- YMEHHE MPUMEHITh B TMpPOIECCE IMO3HAHUS MOHATUSA (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W ypaBHEHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

- YMEHHUE HCIIO0JIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

- mpuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OpPraHU3AIlMd WU IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

- YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HH(OpPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



- YMEHHUE MPUMEHATH Pa3IMYHbIe METO/ABI M 3aMpPOCHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIKOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMHA CXEMaMH, JAuarpaMMaMu,
apyrumu ¢opmamMu rpaduKu U UX KOMOWHAIMSAMU;

- YMEHHE WCIOJb30BaTh U AaHAIU3HPOBATH B TMpoOIEccCe Y4YeOHOU W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

- YMEHMs 3aJlaBaTh BOINpPOCHI (B XOJ€ auanora u (WiM) AUCKYCCHUHU) IIO
CYILIECTBY 00CYKIaeMOi1 TeMBbI, (POPMYIUPOBATH CBOU MPEMI0KEHHSI OTHOCUTEIBHO
BBITIOJTHEHUS IPEIJIOKEHHOM 3a/1a4u;

- yYMEHHMS MPEACTABIATH TMOJYYEHHBIE pE3yJlbTaThl I103HABATEIIBHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

- YMEHHsI Y4YeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

- YMEHHME CaMOCTOSATEIBHO ONPENENATh LEIN ACSATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. PACKpBIBATH CMBICT OCHOBHBIX XMMAYECKHUX OHATHUI: aTOM, MOJICKYJ1a,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEMIECTBO, CMECh (OAHOPOAHAS
¥ HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAsI M MOJIEKYJIsIpHAsi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJISI XUMHYECKOTO
DJIEMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBaHHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTh,  CTEMIEHb  OKWCIICHUS, XUMHYECKash  peakuus,
KJ1accuuUKalys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0XKEeHUs, peaKIun
3aMEIEeHUs], PEaKIMh OOMEHa, 2K30- U IHJAOTEPMHUYECKHE PEaKIMH, TEIrI0BOU
abdeKT peakiuu, SAPO aToMma, DIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTalb,
pagnyc aroMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
MOHHAsl CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccCoBas JOJIsI BEIIECTBA
(IpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHSATHN U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

. WCIIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY JJIsl COCTaBJICHUS (HOopMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. ONpENENsITh  BaJIGHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCJIMHEHUSX, CTENEHb OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
MPUHAJICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHHM 1Mo (opmyam,
BUJI XUMHUUYECKOM CBSI3U (KOBaJICHTHAsI M MOHHAsI) B HEOPTAaHUUECKUX COCIMHEHUSIX;

. packpsiBath cmbich I[lepuommueckoro 3akona JI. M. Menpaeneea:
JIEMOHCTPUPOBATh MOHUMAHUE NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT MX IOJIOKEHUs B [leproandeckoil cUCTeMe, 3aKOHOB COXPaHEHUS
MAaCChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHMS, 3aKOHA
ABorazapo;

. OMHUCHIBATh U XapaKTepu3oBaTh TabiuuHyro dopmy llepumoanueckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «mobounas noarpymma (b-rpymma)», Maneie u OONBIINE TEPUOIBI,
COOTHOCUTH 0003HaUYEHUsI, KOTOpbIE UMEIOTCs B Tabiuile «Ileproauyeckas cuctema
xuMuueckux snemMeHtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, o0Ilee 4uciio
ANIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



. KIacCu(pUIMpoBaTh ~ XUMHUYECKHE  DJIEMEHTHI, HEOPTaHUYECKUE
BEILIECTBA, XUMHUUYECKUE peaKuu (110 YUCIY U COCTaBYy YUYaCTBYIOIIUX B pEaKIUU
BEIIECTB, [0 TETJIOBOMY 3PPEKTY);

. XapaKTepru30BaTh (OMUCKHIBAThH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKAasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBpaIeHUN B
Pa3INYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTEIIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MACCOBYIO JOJI0 XMMHYECKOrO 3JIeMeHTa Mo (opMyJie COEIUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJAUTH PACUEThl MO YPABHEHUIO
XUMHUYECKOMN peaKIny;

. OPUMEHSTH OCHOBHBIE OINEpaIlMi MBICIUTEILHON JIeATeTbHOCTH —
aHaJdu3 U CHUHTE3, CpaBHEHUE, 0000IlIeHHe, CUCTeMaTU3aluio, KiacCU(UKaINIO,
BBISIBJICHUE NTPUYNHHO--CJICJICTBEHHBIX CBSI3€U — JIJIs1 U3y4YECHUSI CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUYHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN );

. CJIeIOBaTh TPaBWJIaM  TOJb30BAHUA XUMHUYECKOM TMOCyJ0H W
7a00paTOPHBIM 00OpPYZOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIeHUs! C BEUIECTBAMU B
COOTBETCTBUM C HUHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB IO TIOJYYCHUIO U COOMpPAHHIO Ta3000pa3HBIX BeEHIECTB (BOJOpoOaa H
KHCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM J10Jel
PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH M MPOBOJAUTH XUMUUYECKHUE IKCTIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHCIOT C MOMOIIbI0 HMHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. PacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHSATHN: XUMUYCCKUN
AJIIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBs3b, TEIJIOBOM A(DPeKxT peaxnuu, MOIb,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIICKTPOITHTHYCCKAS
JUCCOLIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKLMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKiuu, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCJIEHHE U BOCCTAHOBIICHHUE,
altoTponus, amM(OTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, WOHHA,
METAJIMYECKas), KPUCTAJUIMYECKas pelETKa, KOPpPO3Hsl METAUIOB, CILUIABBI,



CKOPOCTh XHMHMYECKOM PEAKLHH, NPEeAeNbHO aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHU H
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

. UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUSI (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

. ONpPEAEATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHHSX PAa3JIMYHOTO COCTaBa, IMPUHAJJIEHKHOCTh BEIIECTB K
ONpeJIeIEHHOMY KJIAaCCy COEAMHEHHM 1o QopMyniaMm, BUJ XHUMHYECKOU CBS3H
(KOoBaJIeHTHas, MOHHAs, METAINTUYECKAsi) B HEOPTAHUUECKUX COCIMHEHUSIX, 3apsi
MOHA T[I0 XUMHUYECKOll (opmyse, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COEOUHECHUN, THUIl KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BEILIECTBA;

. packpsiBath cMbIca [lepuommyeckoro 3akona /. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OIMUCHIBATH M XapaKTePHU30BaTh TAOIUYHYIO
dbopmy Ileproguueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHS
«riaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynmna)», massie u
OonbIIME  TEPHOJIbI, COOTHOCHUTh OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
MEPUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sApa, oOlIee YHUCIO BJIEKTPOHOB U
pacrpeiesieHue X Mo JIEKTPOHHBIM CJIOSIM ), 00BSICHATH O0IME 3aKOHOMEPHOCTH B
VM3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCIMHEHMM B IMPEENIaX MaJbIX IIEPUOJIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

. KIaccu(pUIMpoBaTh ~ XMMHUYECKHE  DJIEMEHThI, HEOPraHUYEeCKHe
BEILIECTBA, XUMUUYECKUE peakIuu (110 YKUCIY U COCTaBY YUYaCTBYIOIIUX B pEaKIUU
BEILIECTB, IO TEIJIOBOMY »J(ddeKTy, MO0 HU3MEHEHHUIO CTEeNeHed OKHUCIICHUs
XHMHUYECKUX DJIEMECHTOB);

. XapaKTepHU30BaTh (OMUCHIBATH) OOINE U CTICTTM(PUICCKUE XUMUIECCKUE
CBOMCTBA MPOCTBIX M CIJIOXKHBIX BEUIECTB, MOATBEPKAAasl ONKMCAHUE MPUMEpaMU
MOJICKYJISIPHBIX M1 MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

. COCTaBJISAITh YPABHEHUS JJIEKTPOIUTHYECKOM IUCCOLUMALMHU KHCIIOT,
IEJIOYEH U COJIeH, MMOTHBIC U COKPAIIEHHBIC YPaBHEHUS PEAKIIMii HOHHOTO OOMEHa,
YPAaBHEHHUSI PEAKLUHM, IMOATBEPKAAIOIMMUX CYLIECTBOBAHUE T€HETUYECKOW CBSI3H
MEK]ly BEILIECTBAMU PA3JINYHBIX KJIACCOB;

L PACKpLEIBATh CYIIHOCTH OKHCJIMTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKI_II/Iﬁ
MoCpeaACTBOM COCTABJICHHSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;
U IMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCUMOCTHU OT UX CTPOCHMA,

BO3MOXHOCTHU IMPOTCKAHUA XUMHNYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



. BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJI0 XHMHYECKOTO JJIeMEeHTa 1Mo (opMyJie COSTUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YpPABHECHUIO
XUMHUYECKOM peaKInu;

. cOONIOJaTh MpaBUiia TMOJb30BAHUA XUMHUYECKOW TOCYAOH W
7abopaTOpHEIM 00OpPYAOBAHHMEM, a TaK)Ke MpaBUiIa OOpaIeHUs C BEIICCTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBHITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
ONBITOB MO TIOJYYEHHI0 M COOMpPAHHUIO Ta3000pa3HBIX BEHIECTB (aMMHaKa |
YTJIEKHUCIIOTO Tra3a);

. MPOBOJUTh PEAKIMM, TOJATBEPKAAIONINE KayeCTBEHHBIM COCTaB
pPa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-,
KapOoHat-, pocdar-, cumKat-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U
WOHBl M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B  BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

. MPUMEHSATH OCHOBHBIE OIEpaIliil MBICIUTEIBHON NEeATeTLHOCTH —
aHaqu3 W CHHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMaTU3AINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAY4YHbIE METOJIbI TO3HAHUS — HAOIOJIeHHUEe, U3MEPEHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3ieioB K 0 duekTpoHHbIE (LM (POBbHIE)
n/n U TeM MPOrpamMmbl Bceero OHTPOTLHBIC PaKTHYECKHE o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPaKTUYECKOU https://m.edso0.ru/7f41837c
JESITEIILHOCTH YEJI0BEKa
12 BemecTBa 1 XumMudeckue 15 1 bu6nmorexa LIOK
' peakuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 21
Paznen 2. BaxHeiiline npeacTaBUTe Il HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopog. 6 bubmuoreka [JOK
' Ilousitue 06 okcHugax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubmuoreka [JOK
' KHCJIOTaX U COJIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 5 1 1 bubnmorexa LIOK
' 00 OCHOBaHUIX https://m.edso0.ru/7f41837c
24 | neeprammacsmy 1 i ] BuGmorexa LIOK
' p 9 https://m.edsoo.ru/7f41837c
COeTMHEHHI
Hroro no pazneny 31

Paspnen 3. Ilepunoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/IC.III/ITe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[

[Iepnonnueckuil 3aK0H 1
3.1 Ilepuoauueckas cucrema
XHMHUYECKHUX dJIeMeHTOB /1.

7

bubanoreka LJOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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N. MenpneneeBa. Ctpoenue
aToma.

Xumudeckas CBI3b.

32 OKucCIUTeNbHO- 8 bubmuorexa [IOK
) BOCCTAHOBUTEIBHEIE https://m.edsoo.ru/7f41837c
peakiuu
bubnunoreka LIOK
Hroro no pasaeny 16 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX pa3JIeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A1 I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bu6morexa HOK
' B p https://m.edsoo.ru/7f41a636
PesepBHOE Bpems 3
Utoro no pazneny 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ne KounyecTBO 4acoB Jlara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka
n/n Bcero K/P 1/P u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
1 IIpeamer xumuu. Ponbs xumuu B 1 bubnuoreka [JOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubnuoreka [{OK
XUMHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuiia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucteie BemecTBa U cMech. CIocoObl bubnunoreka LIOK
4 . 1
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
- lE)eucTI/IquKa;I pa oVTa , BuGmorexa [OK
«rasfelienie CMeceHv (na mpimepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBapEHHOM COJIN)»
6 A 1 bubnuoreka [{OK
TOMBLHT MOJICIY BT https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTHI. 3HAK1 1 bubnuoreka [{OK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 I 5 Ba 1 bubmuoreka [{OK
DOCTRIC H CTOMHBIC BEIIEC https://m.edsoo.ru/ff0d2a6c
9 A . 1 bubmuoreka [{OK
TOMHO-MOJIEKYJIIPHOE YUEHU https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bubnuorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubanorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peardl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne U brbmmorexa LIOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopoa — aimeMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKIuu, IOHATHE O bubnnorexa [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar }I3HeI§I/Ie(1];03 yxa CIIOCOOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunotexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmmorexa [IOK
0 MY https://m.eds00.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa OK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHre pacTBOPOB C bubmmnoreka [HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XHMHquKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHne U cCUCTEMaTU3AIIHS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnunorexa LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coeqnHeHnH"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunorexa LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bu6mmoteka [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€Hbll, I1€1aror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorexa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [JOK

CBs3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneup okncneris 1 https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.edso:)l.rUIOOadb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue aroma. XUMHU4ecKast 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O60011eHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne Tema ypoka KosunvecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
n/n u3ydeHusi oOpa3zoBaTeibHbIE peCypcChl
Bcero  K/P n/p

1 [Tepuonnueckuii 3akoH. [lepuoauueckas 1 bu6mmoreka [IOK
crucTemMa XMMUYecKux 3yemeHToB /1. U. https://m.edsoo.ru/00adb59
MenneneeBa

2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnoreka [JOK
XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX https://m.edso00.ru/00adb6b6
MEePHUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMHu4ecKoil CBSI3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5) KonTtponsnast padora Nel mo teme 1 1
«IToBTOpEHUE U yriyOleHne 3HaHui
OCHOBHBIX pa3/iesIoB Kypca 8 kiacca»

6 Knaccudukanms XuMruaeckux peakiuit 1 bubnuotexa [JOK
10 pa3aMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0

7 [ToHsiTHE O CKOPOCTH XUMHUYECKOU 1 bubnmnorexa [JOK
peakuuu. [ToHsiITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIHIX

8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnmnorexa [JOK
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON pPeaKINK U TIOJI0KEHUE
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC 1 bubnuoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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10

Teopus 3AEKTPOIUTUYECKON
muccouuanuu. CUibHbIE U cialble
AIEKTPOJIUTHI

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

11 Wonnble ypaBHEHUS peakLuii bubmumoreka [IOK
https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIOT U bu6mmoreka [IOK
OCHOBaHWIi B CBETE MPEACTABICHHI 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKOM TUCCOLIUAIIUT
13 XUMHYECKue CBOMCTBA COJIEH B CBETE bubmuorexa [JOK
NPECTaBICHUN 00 SIEKTPOIUTHUECKON https://m.edso0o.ru/00add8b2
JUCCOLIMAIIUU
14 [TonsiTHE O THIPOIU3E COCH bu6mmoreka [IOK
https://m.edso00.ru/00add9d4
15 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN bubnuorexa [JOK
https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnnoreka [JOK
AKCIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 KonTponbHnas pabora Ne2 no teme bubnnoreka [JOK
«DNEKTPOIUTHYECKAS TUCCOLIAALINSL. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO6m1as XxapakTepuCcTHKa rajJoreHoOB. bubnuotexa [JOK
XHMMHYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogoposa. CossiHast KMCIIOTa, bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/00ade104
IPUMCHCHUE
20 [TpakTrueckast padota Ne 2 o teme bubnnorexka [JOK
«lTosyueHue COIAHON KUCIIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHUE €€ CBOMCTBY
21 Brluncnenus 1o ypaBHEHUAM bubnuorexa [IOK

XUMHYECKHUX PEAKIUM, €CITU OUH U3
PEareHTOB JIaH B M30BITKE

https://m.edsoo.ru/00ade488
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22 OO0mmas xapakrepucTuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

23 AJI0TpOTIHBIE MOJU(DUKAITUN CEPBHI. bubmuorexa [JOK
HaxoxneHnue ceprl 1 €€ COEJUHEHUN B https://m.edsoo.ru/00ade64a
npupojae. XuMHUYECKHUE CBOMCTBA CEPhI

24 CepoBoaopoj, cTpoeHue, Pu3ndeckue u bubmuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcunst cepol. CepHast KHCIIOTA, bubnmoreka [JOK
(bu3HYEeCKUEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMCHCHUE

26 XUMHYECKUE pPeaKlny, JIexkKalllue B bubnnorexa [HOK
OCHOBE MPOMBIIIICHHOTO CItoco0a https://m.edsoo.ru/00adec8a
MIOJTyYCHUST CEPHON KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE OKpY KaroIen
CpeIbl COCTMHECHUSIMU CEPBI

27 Brruncinenne MaccoBOM JOIH BBIXOJA bu6mmoreka [IOK
IIPOJIYKTA PEAKLINH https://m.edsoo.ru/00adec8a

28 OO01mas xapakTepucTuKa 3JIeMeHTOB V A- bubmmoreka [JOK
Ipynisl. A30T, PaCIpOCTPaHEHUE B https://m.edsoo.ru/00adeea6
npupojie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

29 AMMHUak, ero pu3nuecKue 1 XuMUYECKUe bu6mmoreka [JOK
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004

30 [MpakTudeckas padora Ne 3 o Teme bubmmoreka [JOK
«Ilonyyenne aMMuaKa, U3y4eHHe €ro https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306

32 Hcnonp30BaHne HUTPATOB M COJICH bubnuorexa [JOK

aMMOHMS B KAYECTBE MUHEPAJIbHBIX
yaoOpeHui. XuMHUYEeCKOe 3arpsi3HEHHE

https://m.edso0.ru/00adf518
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OKPYXaroIIEe Cpebl COETUHEHUSIMU
azoTa

33 ®docdop. Oxcua pochopa (V) u bubmuorexa [JOK
docdopnas kuciora, pusndeckue u https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, OJIyYeHHE

34 Hcnonp3oBanue pocharoB B kauecTBe bubmuorexa [JOK
MUHEpaAJIbHBIX YA0OpeHHiA. 3arpsi3HeHue https://m.edso00.ru/00adfc20
MIPUPOHON cpenbl pochaTamu

35 VYrnepon, pacnpocTpaHEHUE B IPUPOJIE, bubnnoreka [JOK
bu3HYECKHEe M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcupsl yrieposaa, ux Gpu3ndeckue u bubmmoreka [JOK
XUMHUYECKHUE CBOMCTBA. DKOJIOTUYECKHE https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V)

37 VYronbHast KUCI0Ta U €€ CoNu bubnuorexa [JOK

https://m.edsoo.ru/00ae006c

38 [TpakTudeckas padora Ne 4 o Teme bubmmoreka [JOK
"IlosrydeHne yrieKucioro rasa. https://m.edsoo.ru/00ae027e
KauecTBenHnas peakiusi Ha KapOOHaT-
noH"

39 [TepBoHavanbHBIC TOHATHS 00 bubnuotexa [JOK
OPraHMYEeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoa

40 Kpemnwuii u ero coenuuenus bu6mmoreka [IOK

https://m.edsoo.ru/00ae080a

41 [TpakTuueckast pabota Ne 5. Pemienue bu6mmoreka [JOK
SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxnenmue HeMeTauIbl U UX
COCTMHEHUS)

42 Kontponbnas padota Ne3 no teme bu6mmorexa [IOK

«BaxkHenme HeMeTaJIbl U UX
COECTUHEHUS)

https://m.edso0.ru/00ae0el8
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43

OO01m1ast XapaKTepPUCTHKA XUMHUECKUX
3JIEMEHTOB — METaJUI0B. MeTayunueckas
CBSI3b U METAJUTMYECKAs! KPUCTAILTHYECKAs
pemérka. @u3n4ecKkre CBOMCTBa
METAJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

44 XuMHUYeCcKue CBONCTBA METAJIIIOB. bubmuoreka [JOK
DIIEKTPOXUMUYECKUHN Pl HAIPSHKEHUM https://m.eds00.ru/00ae1156
METaJUIOB

45 OO61mue criocoObl TOTYYSHUST METAJUIOB. bubnuorexa [JOK
CrnaBbl. BeruncieHus o ypaBHEHUAM https://m.eds00.ru/00ae1156
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
peareHTOB COAEPKHUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAJLIOB bubnnoreka [JOK

https://m.edso0o.ru/00ae1278

47 [{emounbie METAIITBI bubnuorexa [JOK

https://m.edsoo.ru/00ae14b2

48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U KAJIUS bu6mmoreka [IOK

https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENBHBIE METAILTBI — KaJbLIHI bubnuotexa [JOK
Y Mar"ui https://m.edsoo.ru/00ae15e8

50 Baxueiimne coenMHEHUS KaabIIUs bubmuorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI

52 JKéctkocTh BOJIBI M CLIOCOOBI €€ bubnuotexa [JOK
yYCTpaHEHUs https://m.eds00.ru/00ae1886

53 [TpakTiaeckast pabota Ne 6 o Teme bubnmnoreka [JOK
"YKEcTKOoCTh BOABI M METOBI €8 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 AntoMuHUN bubmuorexa [JOK

https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuotexa [JOK

THJIPOKCHJIA

https://m.edsoo.ru/00aelc64
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56 Keneso 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcuibl, ruapoKcuIbl 1 coitu xenesa (1) 1 bubnmoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe U cUCTEeMaTU3alus 3HAHUN 1
59 [Tpaktudeckas padora Ne 7. Pemenue 1 bubnmoreka [JOK
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxnenmue MeTaJUIbl U UX
COEJTMHEHUS
60 Boruncnenus o ypaBHeHUAM 1 bubnuoreka [IOK
XUMHYECKUX PEAKIUI, €CIIU OJAUH U3 https://m.edsoo.ru/00ael750
peareHToB JIaH B U30BITKE WU COACPKUT
IIpUMecH. BeunciieHnst MacCOBOM J10JIH
BBIX0/1a TPOJYKTa peakluu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
62 KonTponsHas padora Ne4 1o Teme 1
«Baxnenmue MeTaJuIbl U UX
COCITMHEHUS)
63 BemiectBa u MmaTepuanbl B TOBCEAHEBHOM 1 bubnmnorexa [JOK
JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPY KAOIIEH 1 bubnuotexa [JOK
cpeibl https://m.eds00.ru/00ae4270
65 Ponp xumuu B penieHNH SKOJIOTMYECKUX 1 bubnuoreka [IOK
npo0emM https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O0001IeHHE U 1 bubnmnoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O0001IeHHE U 1 bubnmoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30BATEJIBHOTIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1)  Xwuwmus, 8 knace/ I'adpuensa O.C., Octpoymor U.I'., Crnagxor C.A.,
AxnmonepHoe o6miectBo «M3marensctBo «lIpocBenienney

2)  Xwwmus, 9 kmace/ IN'abpuensta O.C., Octpoymor N.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru
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