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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma MHAMBUAYAIBHOTO OOYYEHHS MO XMMHH HA YPOBHE OCHOBHOIO
oO1rero 00pa3oBaHMs COCTaBIEHA HA OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOUM 00pa3oBaTeIBLHON MpOrpaMMbl OCHOBHOTIO 0OIIero oOpa3oBaHuUs,
npeactaBieHHbix B @I'OC OO0, a Takke Ha OCHOBe (eaepayibHONM paboueit
MpOrpaMMbl BOCHHUTaHUS M C Y4YETOM KOHUENIUHU MpErnojaBaHUsl Y4eOHOro
npeaMmera « XuMmus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma MHIMBHIYAJIBHOIO OOYYEHHMS 10 XUMHUU JAET MPEJCTaBICHHUE O
Hensix, oOmeld crpaTernu OOy4YeHMs, BOCHUTAHHMS W Pa3BUTHUS OOYYarOIIMXCS
CpelcTBaMH y4eOHOTOo TMpeaMeTa, YCTaHaBIMBAET 005S3aTeNbHOE MPEAMETHOE
colepkaHue, TMpeAyCMaTpUBaeT  paclpeielieHue €ero 1o  KilaccaM |
CTPYKTYpPUpPOBaHHE MO pasjieflaM M TeMaM IpOrpaMMbl 10 XWMHUHU, OMPEIEISIET
KOJIMYECTBEHHBIE 1 KAUECTBEHHBIEC XapaKTEPUCTUKHU COJEPIKAHUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouuxcs, ONpelnensieT BO3MOXKHOCTH —MpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUH CIY)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOWMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MMacHOCTH, IPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aly  BO3MOXKHOCTEH  Jjii  caMOpa3BUTHA |
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4aroluIuXxcs, HAaBBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B IPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4YarOIINXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU OOECNEeuMBaIOTCS CHEenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
HNOHSITHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN NPAKTUYECKOTO MPUMEHEHUS U MOTYYEHUS N3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOJMUT C MPHUBICUYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTUYECKOU
JEeSATENbHOCTH YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4a
y4e0HOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHMM —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIMi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATECIIEHBIX YMEHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEILHOCTH, OCBOCHUH TIPABUI
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETU TaKUE I, KaK:

— ((opMupoBaHHE WHTEIUICKTYAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY IPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarommxcss K CaMOCTOSITEIBHOW I03HABATEIBLHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ySd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYOBOM
NEeSITENbHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIeCO00pa3HOro0 TMOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPaHEHHS CBOETO 3/I0POBbS  OKPYKAIOIIECH MPUPOTHOM CPeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis M HAMPaBICHHOCTH JATbHEHUIIETo
o0yJeHHUS.

OO6m1ee unciio 9acoB, OTBEIEHHBIX /IS U3yYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HeJneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOoMaxX MO3HAHUA B XUMUU. YHCThIE BelIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCUTEIbHAS
MOJICKYJIsSIpHast Macca. MaccoBas 10J1s1 XUMHUYECKOTO JIEMEHTa B COCIMHCHUU.

KomnuectBo BemecTBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKash peakius u e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pPAcTHpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA MOBAPEHHOM
coimv, HaONIOJCHWE W  ONUCAaHWE  PEe3yIbTaTOB  TPOBEICHUSA  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MpPOCTOE
BemiecTBo. HaxoxkzaeHue kucimopojna B mpupojie, (U3MYECKHEe U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHcIopoa B mpupoje. O30H — amioTponHasi MOAU(pUKAIUS KUCIOPOaa.



TermoBol 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpPaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bogopoaa B NpUpoJe,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CBoOMCTBAa BOAbl. Boma Kkak pactBoputenb. PacTBOpBHI.
HacplieHHple 1 HEHACBIILIEHHBIE PAacTBOPbI. PacTBOPHMMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudbuxarms
OKCHJOB:  coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HoMmeHnkiatypa ocHoBaHui. DPHU3NUECKHE U XMMHUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coiseil. duzndyeckue 1 XMMHYECKUE CBOWMCTBA COJICH.
[Tomyuenue counen.

I'eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEIICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE M M3yYCHHE CBOWCTB KHUCJIOPOJa, HAOII0JEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, CcOOHMpaHHE, pacClO3HaBaHHE M M3YYEHUE CBOWCTB
BOJIOpoJia (rOpeHue), B3auMo/ieiicTBue Bogopoaa ¢ okcunoM meau (1) (BozamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3I[0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETaJlaMU (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHHE BHUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, N3YUYEHUE B3aUMOACHCTBUSA



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAIM3allui, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllIa APYTUM W3 PacTBOPA COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHIne KiIacchl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IIEIOYHBIE M IIETOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AIIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEpHoOiHAs hopmbl [leproandeckoit
cuctembl xumudeckux snemeHtoB [[. M. Mennaeneesa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aToMOB TiepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX DJJIEMEHTOB,
METaJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IrpyIaM U Mepruoam.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. MI. MeHnneneeB — y4€Hbld U
IpaK/1aHMH.

Xumnueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuiecchl okucaeHus U BocCcTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBA3CH NMPU U3YYEHHM XUMHH B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIMUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmme ecTeCTBEeHHO--HAYUHBIC MOHATHS: HAYYHBIH (PaKT, THIOTE3a, TEOPHS,
3aKOH, aHalW3, CHUHTE3, KiIaccu(duKanus, TMEePUOTUIHOCTh, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PaIMOAaKTHBHOCTh, MOJIEKYJA, DJICKTPUYCCKUN 3apsi, BEHIECTBO, TEIO, O00BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3HUECKHE BCIMYUHBI, CIUHUIIBI
WU3MEpPEHHUs, KOCMOC, TUTaHEThI, 3BE31b1, COHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
HCKOIIaeMbIC, TOTUTHBO, BOJTHBIC PECYPCHI.

9 KUJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHYECCKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIUsI, KaJbIUs M UX COCTUHECHUN
B COOTBETCTBHHM C TIOJIO)KCHHEM »JjeMeHTOB B [lepmomnueckold cucreme W
CTPOCHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBS3b HEOPTraHNYECKUX BEIIIECTB.

Knaccudukaims XuMUYecKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYaCTBYIOUIMX B PEaKIMUd BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHUIO KaTaau3aropa). DK30- U DHJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUICCKUE
ypaBHEHUSI.

[lonsitue o ckopocT xumMudeckoil peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIUSIIONINE HA CKOPOCTh XWMUYECKOW pPEaKIUh W TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMH,  AJIEKTPOHHBINM  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOW  PEaKITHH. CocraBieHne  ypaBHCHH
OKHUCJIMUTEIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMHA ¢  HMCIOJB30BaHMEM  METOMAa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annoHsl. MeXaHHW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYeCcKor cBsi3u. Ctenens auccounannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoWCTBa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTayuioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
PacTBOPOB BEUIECTB, MpOLiecca JUCCOLUNALMHU KUCIOT, IIEJI0YEH U COJIel (BOZMOKHO
UCIIOJIb30BaHUE BHUEO MaTepUajoB), MPOBEICHUE OMNBITOB, WIUTIOCTPUPYIOLIIUX
NpU3HAKU TPOTEKAaHUs peakuuii HMOHHOro obOmeHa (oOpa3oBaHUE oOcajiKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpeHUE, pEakUUH pas3IoKEHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMN HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajUlaMH, Iesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YesoBeKa. BaxkHenmme XJIOpUIbl U UX HAX0XK/ICHUE B
IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (QU3MUYEeCcKHe CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cepbl. AJIIOTPOINHbIE MOAUDUKAIIMM KUCIOPOa
U cepbl. XUMUYeCcKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (001111e KaK MPeACTaBUTEIIS
KJlacca KHCJIOT M crnenuduueckue). XUMHUYECKUE pPEeaklnu, JIeKAlue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
KUCIOTBl. CONM CEepHOW KHUCIIOThI, KAa4eCTBEHHAas peakluHs Ha CyJb(ar-uoH.
Haxoxngenne cepbl m €€ COeNMHEHUNW B TMpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXalolel Cpellbl COCOUHEHUSMH Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPAHEHUE B MPHUPOJE,
¢uznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUakK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHUe U npuMenenue. Cou aMMOHUS,
uX pU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBocTBa (0OIIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuEe BO3/yXa, MOYBbI U BOAOEMOB). docdop, amnoTpomnHbie
monudukanuu gocdopa, pusnvueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gu3MUECKHE U XMUMHUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJTIOTPOIHBIE MOU(DUKAINH,
pacnpocTpaHeHre B Ipupoje, PU3nYecKue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMUYECKHE CBOWCTBA, [JIEMCTBUE HA JKUBbIE OPraHU3Mbl, IIOJY4YEHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO TMOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3(dekT. YroibHas
Kaciaora U e€ conu, uX (U3NYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, STAHOJI, TTIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTUYECKHN BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKM3HM UEJOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHHMH.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMenenune. CoequHeHus KpeMHuA B pupoje. OO1iue npeacTaBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoi kucinore. CUIUMKAThI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NYECKUE U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPHUA0B (TaJIOT€HUI0B), 03HAKOMJICHHE ¢ 00pa3iamMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIe€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaUueCTBEHHON peakiu Ha CyJb(aT-uoH U HAOJIO/ICHHE MTpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX YyT0OpeHH, TOydeHUe, cOOMpaHue, pacro3HaBaHWEe U W3Y4YEHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH W U3yYeHUE TPUZHAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYE€HHE MOJCICH KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHelmue HeMmeTallbl U UX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METaJUIM4YecKass  KPUCTAJUIMYECKAss  peleTKa.  DIEKTPOXUMHUYECKUU  psij
HarnpsbkeHn metaioB. Ou3nueckue U XUMUYECKHUE CBOICTBa MeTaiuioB. OO0mue
CIOoCcOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[IleouHble MeTauIbl: MOJIOXKEHUE B [leprnoandecko cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIEeNOYHBIX METAVIOB W HUX
COEMHEHU.

[[lemoyHO3EMENBHBIE METAJUIBI MAarHMM W KAJIbIUW: TOJIO)KEHUE B
[Tepunoauueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coequHeHUs Kaiblus (OKCU, TUIPOKCUI, cOH). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreMe XUMHUYECKUX IJIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kele3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl WM HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEaKIUil HAa MOHBI: MarHus, KaJbIIWs, ATFOMUHHUS, IIUHKA, xkene3a (11)
u xene3a (1), menu (Il), HaGmromeHMe W ONMHMCAaHUE TMPOIIECCOB OKPAITUBAHUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJbHBIX 3a/1ad 1o TeMe «BaxkHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinpb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzamusa MexXnpeaMeTHBIX CBS3€HM NMPH HM3YYEHHUM XMMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHus, aHalu3, CHHTE3, KiIaccu(uKanus, NEepUOJAUYHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICJINPOBAHNE, H3MEPEHUE, MOJEJb, SBJICHHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dwusuka: MmaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUIECKU I 3apsi, IPOBOJTHUKH,
MOJYPOBOJHUKH, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNI0o, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MUYECKHe BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE371b1, COJHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U Hay4yHOMY HAcCJeJuI0, TMOHUMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruxX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM JAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aMMOTIOMOIITH B TIPOIIeCCe 3TON y4eOHOM IeITeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJCHUE M IOCTYNKHA CBOMX TOBAPHUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJyYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYMHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIH0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHSI OOy4YEHHs B
JIATbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJEACTBUN U
HETPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHH ),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH NESITEIHLHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAaHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ESITEIbHOCTU M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOMN CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy9aeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00AaNBbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS 00IICHAYYHbIC TOHATHUS (3aKOH, TEOPHS, IPUHIIUII,
runore3a, (akt, cucrema, NPOILECC, DSKCICPUMEHT U JPYroe.), KOTOpHIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOM



Hay4YHOUW KapTUHE MUpa, U YHUBEPCAIbHbIC Y4eOHbIC IEHCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TOHSATHSIMH), UCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHITh B TIpollecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUIIOTE3BI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHMUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 mpojeraHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsl, CIPABOYHbIC
nocodbusi, pecypchl MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ1a4 OMPENEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATh pEIIAeMble 3aJayd HECJOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOU
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ Majora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMol Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
NEATEIbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
n1abopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IPU  PELICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAMHAIIUS
COBMECTHBIX JCHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHNs] YIEOHBIX H
MIO3HABATEIBHBIX 3a/ad, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO 00S3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHUW: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, peaKIiuu
oOMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKIIMH, TEIUIOBOM (P (HEKT peakuui,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
IPUHAJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAass M HOHHAas1) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh MOHUMAaHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucrteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyr ¢opmy I[lepuognyeckoit
CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, Mansie u
OoJIbIlINEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xumudeckux osjaemeHtoB J[. N.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3aps/l AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIAY U COCTaBy YYACTBYIOUIMX B PEAKIHMH
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO0 3JIEeMEHTa MO0 (OopMylie COEIUHEHUS,
MacCOBYIO JJOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTh OCHOBHBIE OIEpaIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alnio, KiaccudUKaIuio,
BBISIBICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOICTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBAaTh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOUN TOCYA0H 1 1a00paTOpHBIM
o0Opy/IoBaHMEM, a TakKXKe IMpaBWwiaM OOpaIleHUS C BEIIeCTBAMH B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBIECHHUIO PACTBOPOB C OMNPEACIEHHOM
MaccoOBOM J0JIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUIO PAacTBOPOB IIEIIOYEN U
KUCJIOT ¢ MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xon1y oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMUYECKasi peaKkius, XUMUYECKasl CBsI3b, TEILUIOBON 3] ekt
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOINS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIeHTHAS, VMOHHAas,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaiOB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECTbHO JOMyCTUMAas KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKMX TOHSATUU W
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAESATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUM, TUI KPUCTALIMYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepronnyeckoit CUCTEMBI XMMHUUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Mameie U OONIbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOAOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMME W Ccrenuuueckne XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTHUYECKONM JHUCCOLMALIMMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIU MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTD PACUETHI IO YPABHEHHUIO
XUMHAYECKOUN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHWYECKUX OTIBITOB IO TIOJYYEHUIO i COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHA-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OTIEpPAIlUi MBICTUTEIBHON JAEATENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BHISIBICHHE IPUIMHHO-
CJICICTBEHHBIX CBA3€H — /I U3YYCHHs] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KosnyecTBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LI (POBbHIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MTOHATHS
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK

' MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemecTBa n xumuueckue 15 1 0 bubmuorexa [JOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BelllecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [JOK

' 00 okcHax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [JOK

' U COJIAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

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

Hroro no paszneny 30

Pazpnean 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK
31 XMMHIECKHX 21eMenToB JI. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CtpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKXUCIIUTEITBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moreka [IOK
)51 1
TOTO 1O pasiery 5 https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 bubmmorera LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeIUHEHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [IOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemMeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBofCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B ek 3 bubmmoreka [{OK
' CILECTBA M MATCPHAIIBL B AKHIHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOE BpEMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl

1 [Ipenmer xumuu. Poss xumuu B 1 0 0 bubmmoreka [{OK
J)KU3HU YenoBeka. Temna U BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c

9 IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBwmiia paboTHl B 1abOpaTOpUU U 1 0 1 bubnuoreka [JOK
puEMBI 0OpaIIeHHsI C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 YucTele BEecTBa U CMECH. 1 0 0 bubnuoreka [JOK
CriocoOnl pasneneHus cMmecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK

! . PHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK

0 ATOMEL H MOIICKYJIb 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 Hpoctste i cnosisie pemecTsa 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c

bu6nmoreka [JOK

o ATOMHO-MOJICKYIAPHOC yHCHIe 1 0 0 03.10.2023 |  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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyia.

bubmmoreka [{OK

1
0 BanenTHOCTh aTOMOB XUMHUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs bubmorera [JOK
Y P 10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEIMHEHNH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnsiprast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMuUecKasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBuUs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XHUMHUYECKUE YPAaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIlECTBA 10 YPAaBHCHUSM bubmorexa HOK
» P . 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIU
Knaccudukanus XuMuueckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHUS bubmmorexa [JOK
pear A P : 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
B et Hvl 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuorexa [IOK
«BermiecTBa U XUMUYECKUE PEAKLIUI) 07.11.2023 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 .K —

BOILYXA. THEIOPOAL~— MCMEHT | 14.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusznUecKrue 1 XUMHUCCKHE

29 CBOMCTBA KUCJIOPOJia (peakuu bubnuorexa [JOK
okucnenus, ropenue). [lonstue 06 14.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOpl MostyueHust KUCIopo/ia B

23 71a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK

patop P ’ 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin

24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPABHEHUH, IK30- 21.11.2023 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHSIX
TormumBo (HedTh, yroias U METaH).

25 3ar XSHGI-EI/qu];OS o a, CII0COOBI lro bubmorera [JOK

P YRS, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue bubmorera [JOK
- P . 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE er0 CBOMCTBY»

97 Bomopoa — snemeHT u ipocToe bubnnoreka [JOK
BelecTBo. Haxosxienue B nmpupoie 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
duszndeckrue 1 XHMUUYECKHE

28 cBoiicTBa Bojiopoaa. [Ipumenenue bubmorexa HOK

Aoposa. 1P 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmorexa HOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Cnoco0bl moTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30
naboparopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITonmyuenue u cobupanue BoI0poia bubmorexa HOK
" Ny poad, 19.12.2023 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIM4YecTBa
33 BEII[ECTBA Ia3a 10 €ro H3BECTHOM bubmorera [JOK
. Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 ABHEHHIO PEAKIIMU Ha OCHOBE bubmorexa [TOK
P r y 26.12.2023 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH Ira30B
35 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOIICTBA BOJBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [lonsrue 00 bubmuoreka [JOK
HHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubnuoreka [JOK
pacTtBopbl. MaccoBas J10J1s BENECTBA 16.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 o Teme
38 «I[Ipurorosnenne pacTBOpoB ¢ bubnuoreka [IOK
OIpeeNEHHON MacCOBOM J10J1ei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KiIaccupuKaIms,

bubmuoreka [JOK

40
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B bubmmorexa [TOK
’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUYECKHE CBONCTBA bubnnorexa [JOK
OCHOBaHUH 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne n XUMHUYECKUE CBONCTBA bubnuoreka [IOK
KHUCIIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 cnocoérfl) HI([)H )CHI/IH XI/IMI/I‘IZ(IZ)KI/IG bubmorera [JOK
. YHCHI, 13.02.2024 | https://m.edso00.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
I'enetnueckas CBsI3b MEXKIY
48 KJIacCaMH HEOPraHHYECKUX bubmorexa HOK
N P 20.02.2024 | https://m.edsoo.ru/00ad9a50
COCJTMHEHU I
49 OO6o01IeHre 1 cucTeMaTrU3amus bubmuoreka [JOK
3HAHUM 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUUYECKUX bubmorera [JOK
P 27.02.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbie MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

>1 XHMIICCKIX dnemer1op. llomstie o 05.03.2024 |  https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJICMCHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYECKUX 3eMeHToB []. 1. 05.03.2024 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmiorexa HOK
12.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTomsr 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit bubmmorexa IIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 9JIEMEHTA TI0 ero MOJ0KCHUIO B bubnmuoreka [JOK
[Tepuoanueckoii cucreme /1. M. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. J1. bubnnoreka [JOK
N. MenneneeB — y4éHblii, megaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHYECKUX DJIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMonHas xuMudeckas CBSI3b bubmotera [JOK
09.04.2024 | https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas XuMH4YECKast bubnuorexa [IOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 0 0 bubmuorexa [IOK
XMUMMUECKas CBA3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Creneiib OKHCCHIS 1 0 0 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 0 0 bubnuorexa [JOK
peakiuu 23.04.2024 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 ORUCTHTCIIH H BOCCTAHOBHTCIIH L 0 0 23.04.2024 | https://m.edsoo.ru/00adb076
KonTponbnas pabora Ne4 no teme
65 «CtpoeHne aroma. XUMHUYECKast 1 1 0 bubmorexa [IOK
P ’ 30.04.2024 |  https://m.edso0o.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 0 0 bubnuoreka [IOK
CUCTEMAaTH3aIA 3HAHUHI 30.04.2024 | https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 0 0 bubnuoreka [IOK
CUCTEMAaTH3aINA 3HAHUHI 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PeseprubIit ypok. O6001IeHNE 1 1 0 0 bubnuoreka [JOK
cUCTEMATU3alUs 3HAHUI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoxka Konrtpoubnsie | IIpakTnueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 [lepuoaunueckuii 3aKoH. 1 0 0 bu6nmoreka [JOK
[lepuoanueckas cucrtema 06.09.2023 |  https://m.edsoo.ru/00adb59e
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XUMUYECKnX deMeHToB 1. 1.
Meneneena

3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XUMUYECKUX DJIEMEHTOB bubmorexa LHOK
, 06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
Byl XUMUYECKOM CBA3U U TUIIBI bubnuorexa [JOK
KPUCTAIIMYECKUX PEHIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
«IToBTOpeHue u yriayoiaeHue
3HaHUH OCHOBHBIX pa3zeioB Kypca 20.09.2023
8 Kacca»
Knaccudukanus xuMmuaecknx
€aKIMi M0 pa3JIMYHbIM bubmorexa IOK
peardi P 20.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XMMHUYECKOI
eakuu. [IoHSITHE O TOMOTCHHBIX bubmorexa HOK
PEARIH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
1 TETEPOTCHHBIX PEAKITUIX
[ToHsATHE O XUMHYECKOM
paBHOBecuH. DaKTOPBI, BIHUSIONTHE
Ha CKOPOCTh XUMHUYECKOU PEaKIINH bubmorexa HOK
P peaxtt 27.09.2023 | https://m.edsoo.ru/00adc28c
U MOJIOKEHNE XUMUYECKOTO
paBHOBeECHs
OKHCIUTETBHO- bu6mmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 04.10.2023 | https://m.edsoo.ru/00adcade
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Teopus 3IEKTPOTUTUYECKON

bubmuoreka [JOK

1 .
0 Auccoupaiyy. CHIbHBIE 1 Cra0LIe 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHbIe ypaBHEHNS PEAKIIUNI Bubmmoreka HOK
P peatdt 11.10.2023 | https://m.eds00.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUN 00 Bubmaorexa IIOK
et . 18.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJIUTUUECKON JUCCOIHAITIHT
14 ITousarue o ruaponse conen Bubmaorexa IIOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o0meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perienne sxciepuMEHTAIILHBIX Bubmorexa LIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a71a4uy
KounTtponsnas pabora No2 mo teme
17 «ONEeKTPOIUTUYECKAS bubnnoreka [JOK
Jucconranusa. XuMHU4ecKue 08.11.2023 | https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
OO0111ast XapaKTepUCTHKA
18 raHI;lFeHOBp XI/IMpI/I‘{eCKI/Ie CBOMCTBa Bubmzorexa LIOK
i 08.11.2023 | https://m.edsoo.ru/00addfe2

Ha IIpUMepe XJIopa
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Xnoposogopos. ConsHast KHCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOTYyYCHUE Bubmmorexa LIOK
> HOTYHEHHS, 15.11.2023 |  https://m.eds00.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[TonmydeHue CONSTHON KUCIOTHI bubmorexa LHOK
JHBHEE SO ’ 15.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEaKIU, €CIIA OJINH bubmorexa HOK
P ’ 22.11.2023 | https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynns 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALIUN
23 cepnl. HaxoxaeHue cepol 1 e€ bubnuoreka [JOK
COEIMHEHUH B MIPUPOJE. 29.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,
24 (bHZI/I‘IGfKI/II)eT/I XI/If/II/I‘ICCKI/Ie bubmmorexa [TOK
N 29.11.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYECKUEe U XUMHUYECKUE bubmorera [JOK
N 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 06.12.2023 |  https://m.edsoo.ru/00adec8a

OKpYXarollen cpebl
COCIMHEHUSIMU CEPbI
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Briuncienne MmaccoBor 10U

bubmuoreka [JOK

27
BBIX0/Ia MTPOJIYKTA PEAKIIUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 acn poycHT aHCHHE B MPUPOJIC brbamorexa [OK
pactipoctp PHPOAE, 13.12.2023 | https://m.edsoo.ru/00adeecab
(bu3HUecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u

29 XUMHUYECKHE CBOMCTBA, MMOTYUCHUE bubmorexa HOK

> HOIYA 20.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTnueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yueHue bubmorexa [TOK
i YA 20.12.2023 |  https://m.edsoo.ru/00adf180
€r0 CBOHCTBY»

31 A3oTHas KucioTa, e€ pusndeckue bubnuoreka [IOK
1 XMMUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX

32 00peHunii. XUMUYECKOE bubmmorexa [JOK
yAOOP ) . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Oxeun bochopa (V) u

33 dbochopnas kuciora, pusnyeckue bubnnoreka [JOK
1 XUMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnonw3oBanue pochaToB B

34 KaueCTBE MUHEPAIbHBIX bubnuoreka [IOK
ynoopeHuil. 3arps3HeHne 10.01.2024 | https://m.edsoo.ru/00adfc20

MIPUPOJHOM cpenibl pocdaTramu
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Yraepoa, pacipoCcTpaHEHHE B

bubmuoreka [JOK

3 HpHpOAC, (uU3HICCKIC 1 17.01.2024 |  https://m.edsoo.ru/00adfdac
XAMHAYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
U XMMHYECKHE CBOMCTBA.
36 DKOJIOTHUUECKHE TTPOOIIEMEL bubmorexa [TOK
P ’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 YronbHas KUCIOTA U €€ COn bubmmorexa [OK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa LOK
P IH 31.01.2024 | https://m.edsoo.ru/00ae054¢e
COCIMHCHUSX YTIIepoia
40 Kpemuuii u ero coe fuHeHN Eubmaorexa HOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemienue skcnepuMeHTanbHbIX bubnnoreka [JOK
3a7a4 0o teMe «BaxHeime 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUI
KonTtponsHas pabota Ne3 mo teme
42 «BaxxHeine HeMeTaIbl U UX bubmiorexa LOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUSD)
43 OO1as XxapakTepucTuKa bubnmoreka [JOK
XUMHYECKUX DJIEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ae103e
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MeTaioB. MeTtamindeckas CBSI3b U
MeTaJUTMYeCcKasi KpUCTaInuecKast
pemérka. Gu3nyecKkre CBOKMCTBA

METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUM DS, Bubmrorexa HOK
P o b 14.02.2024 | https://m.edso0.ru/00ae1156
HaIPsDKCHUN METAIIIOB
O61ue cnocoObl NOTy4YEeHUS
metauioB. Cruiassl. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmaorexa IIOK
P " 21.02.2024 | https://m.edso0.ru/00ael1156
peaKIui, eclii OJTUH U3 PearcHTOB
COJICPIKUT IPUMECH
46 TTousaTHE O KOPPO3UU METAILIOB Bubmaorexa IIOK
124 21.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47
[enotmbie MeTas el 28.02.2024 | https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
Kanus 28.02.2024 | https://m.edsoo.ru/00ael4b?2
49 IllenoyHo3eMeNbHBIC METAJLIbI — bubmuoreka [JOK
KaJILIIUM U MarHUH 06.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiue coequHEHUS KaJIbLU Bubmzorexa LIOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3AI S
3HAHUN 13.03.2024
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUs 13.03.2024 | https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 "}KGCTKOCTB"BOHH 1 METORRL €€ 20.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bubnuorexa [JOK
>4 AomiHil 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
5 Keneso 27.03.2024 | https://m.edsoo.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuorexa [JOK
xenesa (1) u xenesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 OO6o01enre U cucTeMaTru3arus
3HaAHUH 10.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuoreka [JOK
3a7a4 no teMe «BaxkHenme 17.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCITUHCHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJTNH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COIEPKUT IpUMecH. Beruncnenus 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUM 24.04.2024
KonTponsHas pabota Ne4 mo teme
62 «BaxxHeunme MeTaJlibl U UX 94.04.2024

COCAUHCHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecTtBa 1 Marepuasl B 1 bubmuorexa [IOK
IOBCEIHEBHOM KU3HU YEIOBEKA 15.05.2024 | https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXalolen cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUM 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3allus 3HaHUM 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CUCTEMATH3AINS 3HAHUI 29.05.2024 | https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienuey

Tabsuubl: [leproauyeckas cucreMa XxuMudeckux snemeHToB Jl. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, ANEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-ocHOBHOT0-00111eT0-00pa30BaHUs. -

MeTtoaudeckoe-nocooue-as-yuntes. pdf

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



		2023-09-19T15:31:12+0300
	МБОУ СОШ № 11 ИМ.А.М. ПОЗЫНИЧА




