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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBE (heaepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyuyeHHs, BOCHUTAHUS U Pa3BUTUA OOYy4YAIOIIMXCSA CPEICTBAMHU Y4eOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
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.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJBTYPbI JIMYHOCTH, €€ 00111el 1 (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, 3aKJIabIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 53TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOIYUYECHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM MPOUCXOJUT C NMPUBICYCHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM T[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a71a4a
y4eOHOTr0 MpeaIMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM IO3HABATEbHOM JEATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIllero MHUpa, WCIHOJNB3Ys 3HAHUS M OIBIT, MOJyYCHHBIE MPH H3yYEHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEW IPUPOLHOU CPEBL;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(Uis U HampaBIEHHOCTH NajbHEHIIEro
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero odpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA

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
BelecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U 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 BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

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 IMOCYJIOH, IpaBuiIamMu paboThl B JJaOOpaToOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
Colli, HaONIOJCHWE W  ONMUCaHWE  PEe3yJIbTaTOB  MPOBEICHUS  OIIBITA,
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). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(pUKALNS 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 BemecTBo. HaxoxkaeHue Bogopoaa B IpUpoJe,
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 PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE 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 coneil. @U3NYECKUE U XUMHYECKHUE CBOMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuiui IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3yYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPENEIEHHOW MAacCOBOW J0JIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAxX KUCIOT U LIEJI0YEH, N3yUYECHHE B3aUMOICUCTBUSA



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 KJIacchl HEOPraHUYECKUX 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.
N. Menaeneea. Kopotkonepuoanas u jiuuHHonepuoaHas Gopmsl [lepuoaunueckoit
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK AaToMOB TMepBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEpUOAaM.

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 XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MPU U3YYEHHH XUMHHM B § Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3MYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
VCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TIOJIOKEHHEM »JJIEeMEHTOB B llepmomumueckoit cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC  PEAKIMU,  AJICKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMAIMN BEUIECTB C PA3JMYHBIMU BHJIAMU
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 NPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUajIOB), IMPOBEJIECHUE OIBITOB, WIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABaHME HEOPraHMYECKHMX  BEIIECTB C  MOMOUIbIO
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, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHenne XJIOpUIbl U UX HAXO0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (QU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe 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 €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaloIllel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE A0, 3arps3HEHUE
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 XxuMudyeckue cBoicTra. Kpyroopot a3ora B mpupoie. AMMUakK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KUCIOT W  CHEIU(PUUIECKUE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun docdopa, puznueckne U xumudeckue cporictBa. 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 CTENICHU OKUCIICHUS. Y TIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TOJYYCHHE W
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavectBeHHass peakiusi Ha KapOoHaT-woHbl. 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 YIIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He(DTh),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHECHUN.

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
POMBINIJICHHOCTH. BakHelme CTpouTeNnbHbIe MaTepualbl: KepamMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHNE KAYE€CTBEHHBIX PEeaKlMid Ha XJIOPUJI-MOHBI U HAONIOICHUE 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 €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE 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 HAOIIOACHUE MTPU3HAKA €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH AMMOHHS M
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QyaepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnosioxkeHuss B llepuommueckor cucreme xumuueckux snemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHEe O KOPpPO3MHM METAIOB, OCHOBHBIE
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. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnonnueckon cucreme xumuueckux aneMeHnToB /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: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cuctemMe XUuMHUYECKUX JIEMEHTOB [l.
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:

O3HAaKOMJIEHHE ¢ o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM 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
OCYILIECTBIISIETCS YEPE3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, NEpUOAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUUYECKUI 3apsi, MIPOBOJHHKH,
MOJYPOBOIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  T[OTOBHOCTh  OOYyYarolIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJleIHI0, MOHMMAaHUS 3HAYECHHUS XHUMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMSA:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESATEIbHOCTH MPHU BBIOIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIIOIIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
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;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM UKCJIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHoHaTBLHON NeSITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHWE LEHHOCTH 3J0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIC YUeOHbIC AEHCTBUS (MIO3HABATENbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
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 TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTA), 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,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIMIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHI

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
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
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:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOr0 3JeMEeHTa Mo (opMmysie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, KilacCUu(PUKaIMIo,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIH30BAHUS XUMHUECKOU MOCYI0M 1 1a00paTOpHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHUCIOpOJa), TPUTOTOBIICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTb XMMHUYECKOW pEaKUUH, MPEAEIbHO JOMYyCTUMAasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIINM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BaATh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIHUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
[JIaBHBIX MOJATPYMI C YYETOM CTPOEHUS UX ATOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIME U CHCIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »djeMeHTa Mo (opMyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIIMIO, BBISBIICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 1 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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 Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 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
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

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 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 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoTbI padoThI pecypenr
IIpeamer xumuu. Ponb xumun B Bu6 OK

1 JKU3HU 4enoBeKa. Tena u 04.09.2024 h ::DSJ?;I;T:;(;:)_IM /ff0d210¢
BELIECTBA T '

5 Ilonsatue o MeTo1aX MO3HAHUS B gg.09.2024(8A, bubnunoreka LIOK
XHUMHH 06.)09.2024 (8B) https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «IIpaBwmita paboThI B 1abopaTopuu 11.09.2024 bubnnoreka [JOK
Y IpUEMBI 00OpaIIeHus C o https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM

4 YucTele BelllecTBa U CMECH. é]25.09.2024(8A, bubmnoreka IIOK
CrniocoOslI pa3aeneHus cMecei 13_)09.202 4 (8B) https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2 BuG 110K

5 «Paznenenue cmecelt (Ha mpumepe 18.09.2024 h :;IDSJ?;;I&T:;(;O /F0d28c8
OYHMCTKHU MOBAPEHHOM COJIN )» T '

6 ATOMBI M MOJICKYJIBI ;12.)09.2024(8& brbmmorexa LIOK

20.09.2024 (8B) https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE DTIEMEHTHI. 3HAKH Eus OK

7 (CUMBOJIBI) XUMHYECKUX 25.09.2024 htI'/[Isz?/P/Ir(r)lT:(;(:)(I)lru 1£10d2be8
SIIEMEHTOB T '

26.09.2024(8A, bu6mmorexa [IOK

8 Hpoctsie u cnozibe Bemectsa 8b) https://m.edsoo.ru/ff0d2a6c



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

27.09.2024 (8B)

bu6nuoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 02.10.2024 https://m.edsoo.ru/ff0d2d50
3aK0OH MTOCTOSTHCTBA COCTaBa

10 BelecTB. XUMUYeCcKasi GopMyIia. 2133) 10.2024(8A, bubnmnoreka HOK
BanentHocth aTOMOB 04.10.2024 (3B) https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJICMCHTOB
OTtHocuTENbHAS aTOMHAs Macca. By OK

noIMoTeKa

11 OTtHOCHTENBHAS MOJIEKYIApHAS 09.10.2024 https://m.e dso:)_[ru /#10d323¢
macca T '

12 MaccoBas 10151 XUMHAYECKOTO ég-) 10.2024(8A, bubnuorexa [{OK
3JIEMEHTA B COCIUHEHUU 11.10.2024 https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemecTBa. Moib. 16.10.2024 bubnunoreka LIOK
MousipHasi Macca o https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUe U XUMUUYECKHUE §1g]73) 10.2024(8A, bubmuoreka [{OK
SIBJICHUS. XUMUYECKasl PEaKIIHs 18.10.2024 (8B) https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U ycioBUs IPOTEKAHUS 23.10.2024 bubmmnoreka HOK
XUMHUYECKUX PEAKIUN o https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHHs MACChI 24.10.2024(8A,

16 X 8b) bubmuoreka [{OK
BEMIECTE. ANMHUHCCKHC 25.10.2024 (8B) https://m.edso0o.ru/ff0d3b88
YpaBHCHHUS
BrruncieHus: koauvecTBa, MacChl Eus OK

noIMoTeKa

17 BEILIECTBA 110 YPAaBHEHUSIM 06.11.2024 https://m.e dSO(])_[I’U /1045708
XUMHYECKUX PEaKIUii T '
Knaccudukamnms xumuaecknx

18 peakuuii (coequHeHus, 217;-)11-2024(8A’ bubnuotexa [JOK

pasyioKeHusl, 3aMeIICHNS,
oOMeHa)

08.11.2024 (8B)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
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

M. B. JIoMOHOCOB — y4€HBIN-

bubnunoreka LIOK

19 SHIIUKJIONEIUCT. O606II}CHI/I€ u 13.11.2024 https://m.edsoo.ru/ff0d40cA
CUCTEeMaTH3alusl 3HAaHUH
KonrtponsHas padora Nel mo reme 14.11.2024(8A, BuGmorexa LOK

20 «BelllecTBa i XUMHECKHe 85) https://m.edsoo.ru/ff0d4290
PEAKTII) 15.11.2024 (8B)
Bo3ayx — cmecsk razos. Cocras

21 Bo3ayxa. Kucnopon — sneMeHT u 20.11.2024 ﬁgi?;;f;;gﬁ}:fo d448e
npocroe BemecTBo. O30H
Ou3nyeckue 1 XUMHUIECKHE

92 CBOICTBA KUCI0pOoa (peakiuu ‘;]15) 11.2024(8A, bubnmoreka [IOK
okucienus, ropenue). [Tonstue 22.11.2024 (8B) https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoOsl mosTy4eHus KUCIopoa

93 B J1JaOOpaTOpUH U 27 11.2004 bubnnorexa [JOK
NPOMBINUIEHHOCTH. [IpruMeneHne https://m.edsoo.ru/ff0d497a
KHCII0pOoa
TennoBoit 3¢ ekt xumMuueckoit

y peaxiuu, MoHSATHE O 28.11.2024(8A, BuGmorexa LIOK
Zzlsr_oiI;ﬁ;::g;ﬁq};iiiielmﬂ’ gg)l 1.2024 (8B) https://m.edso0o.ru/ff0d4790
peaKImsIx
Tornugo (HedTh, yroib U METaH).

25 3arps3HeHue Bo3lyXa, CoCcOObI 04.12.2024 E;fi;;f;igr(j/}:fo d4cda
€ro Mpe0TBpaICHHS
[IpakTuueckas padora Ne 3 o

26 teme «Ilomydenue u coOupanue 2153 ) 12.2024(3A, bubnuotexa [JOK

KHUCJIOpOJa, U3YUYECHHE €TO
CBOWCTBY

06.12.2024 (8B)

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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

Bonopon — anemeHT u mpocToe

bubnunoreka LIOK

27 BemiecTBo. Haxoxnenue B 11.12.2024 https:/m.edsoo.ru/ffod4ddo
pupoJie T '
Ddu3nUeCKne U XUMHUUECKHUE 12.12.2024(8A, BuGmorexa LIOK

28 CBOICcTBa Bogopoja. [Ipumenenue 8B)

https://m.edsoo.ru/ff0d4ddo
BOIOpOa 13.12.2024 (8B) P
bu6nuoreka [IOK

29 [TonsiTHe 0 KUCTOTAX U COJIAX 18.12.2024 https://m.edsoo.ru/ffod50d2

30 CrniocoOslI osty4eHus BOAOPOIa B é% 12.2024(8A, bubnuoreka [IOK
nabopaTopun 20?1 22024 (8B) https://m.edsoo.ru/ff0d4ddo
[IpaxTuueckas padora Ne 4 o

31 teMe «llonyuyenue u cobupanue o5 12,2024 Bbu6mmoteka [JOK
BOJIOPOJIa, H3YUYCHUE €T - https://m.edsoo.ru/ff0d4f42
CBOCTB»

39 Mosipablii 00bEM ra3oB. 3aK0OH ‘;]63) 12.2024(8A, bu6nmorexa LIOK
ABorazipo 27.12.2024 (8B) https://m.edsoo.ru/ff0d542e
Berancnenus o0pEMa, KonuecTBa

33 BEIIECTBA Ta3a TI0 €r0 N3BECTHOMY 2%01-2025(%’ Bu6morexa IIOK
KOJINYECTBY BELIECTBA WU 10_)01_2025 (8B) https://m.edsoo.ru/ff0d55a0
00BEMY
Boraucnenus 00EMOB Ta30B 110

34 YPaBHEHUIO PEAKIMU Ha OCHOBE 15.01.2025 bubmmnoreka HOK
3aKOHa 00BEMHBIX OTHOIIEHU I o https://m.edsoo.ru/ff0d5708
ra3oB

35 dOu3nueckue U XUMUYCCKHIE él63~)01-2025(8A’ bubnmnoreka LIOK
CBOIICTBAa BOJBI 17.01.2025 (8B) https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuil. [Tonsitue 00 bubnuotexa [JOK

36 22.01.2025

WHJMKAaTOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBopuTes.
HacbliieHHble 1 HEHAChIILEHHbIE

23.01.2025(8A,

bubnunorexa LIOK

37 8b
pacTtBopbl. MaccoBas 10Jist 24.)01.2025 (8B) https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[Ipaktuyeckas padora Ne 5 o
teme «IIpuroroBnenue pacTtBopoB bubmmoreka [JOK
38 P . y 29.01.2025
C OmpeaeIEHHON MacCcOBOM J10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELIECTBA
39 KonTponbnas pabota No2 mo teme 22.01.2025(8A, bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boga» 31.)01.2025 (8B) https://m.edsoo.ru/ff0d6342
OKcuapl: cocTaB, Kilaccu(uKarus, Bubmunorexa IHOK
40 g ¢ t 05.02.2025 nosmorexa I
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n xuMuuecKue
Y 06.02.2025(8A, Bu6uorexa 1JOK
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 8B) https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCHIOB 07.02.2025 (8B) T '
OcHOBaHUS: COCTaB, bu6nmorexa LIOK
42 12.02.2025
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMu4eCKue éé-02-2025(8A> bubnmnorexa [JOK
CBOMCTBAa OCHOBaHUM 1 4_)02_2025 (8B) https://m.edsoo.ru/ff0d67ca
Kucnots: cocras, bubmmoreka IIOK
44 19.02.2025
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XumMu4ecKue 32-02-2025(8A> bubnnorexa [JOK
CBOMCTBA KMCIJIOT 71 _)02_2025 (8B) https://m.edsoo.ru/ffOdfee2
Conu (cpenaue): HOMEHKIIaTypa,
46 CHOCOéBII) oI ‘-I)CHI/ISI g 26.02.2025 bubnmorexa LHOK
y L o https://m.eds00.ru/00ad9474
XUMHYECKHE CBOICTBA
47 [TpakTuueckas padota Ne 6. 27.02.2025(8A, bubnuoreka [{OK
Pemenue skcriepuMeHTaNIbHBIX 8b) https://m.edsoo.ru/00ad9b7c
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3axa4 1mo teme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX

28.02.2025 (8B)

COCTUHEHUN
I'enernueckas cBsi3b MEKIY
48 KJIaCCAMH HEOPTaHMYECKUX 05.03.2025 bubmmorexa [JOK
. p R https://m.edso0.ru/00ad9a50
COCTMHCHUI
49 O06o001IeHNEe U CHCTEMATH3aLIHS gg~03~2025(8A3 bubnunoreka LIOK
3HAHUU 07.)03.2025 (8B) https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI 12.03.2025 bubmmorexa [JOK
o o https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKHUX COCAMHCHHIMA
[TepBbie mOMBITKH
51 KJIACCU(UKAIINN XUMHUYECKUX 213135-03 2025(8A, bubnnoreka [JOK
aneMeHToB. [lonsiTHE O rpynmax 1 4_)03_2025 (8B) https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JICMCHTOB
[Iepuoanueckuii 3aK0H U
IIepuoguueckas cucreMa bu6nmorexa LIOK
52 pHoA 19.03.2025 1
XUMHUYECKUX djieMeHToR /I, U. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonpl, TPyYIIIEL, TOATPYIIIEI 52503.2025(%’ bubmorexa HOK
P > TPYHITEL, 124 21.03.2025 (SB) https://m.edso0.ru/00ada52c
Crpoenne atomoB. Cocras bubmuoreka [IOK
54 02.04.2025
aTOMHBIX aaep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
- 0607104eK aTOMOB 21EMEHTOB 2135-)04~2025(8A’ Bu6morexa [IOK

ITepnonnueckoii cucremst . H.
Meneneena

04.04.2025 (8B)

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMHU4YECKOI O
3JIEMEHTA 10 €ro MOJIOKEHUIO B

bubnunorexa LIOK

56 . 09.04.2025
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro
&7 3aKOHA JUIS PA3BUTUS HAYKH U ;%04-2025(8A= Bu6mmorexa LIOK
npaktuku. JI. 1. MenaeneeB — 11_)04_2025 (8B) https://m.edsoo.ru/00ada96e
y4€HBIH, earor U rpa)xaaHuH
DNeKTPOOTPULIATETLHOCTh
58 ATOMOB XHUMHYECKHX 3JICMCHTOB/ 16.04.2025 bubnnorexa [IOK
Bcepoccuiickas nmpoBepodHast o https://m.edsoo.ru/00adaab8
pabora
17.04.2025(8A, Bubnunoreka LIOK
59 HoHHas xuMuueckas cBs3b 8B) hitos-//m.ed 100adac34
18.04.2025 (8B) ttps://m.edsoo.ru/00adac3
60 KoBanientnas momnsipuas 23.04.2025 bubmmoreka [JOK
XUMHYECKAs CBS3b o https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast §§~04~2025(8A’ bubmmnoreka HOK
XAMUYECKasl CBSI3b 25?0 42025 (8B) https://m.edsoo.ru/00adaab9
62 CremneHb OKUCIICHUS 30.04.2025 brbmmorexa [IOK
o https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO- 07.05.2025 bubmuoreka [{OK
BOCCTaHOBUTEIIHHBIC PEAKIIHH R https://m.edso0.ru/00adb076
08.05.2025(8A, Bu6imorekxa LIOK
64 OxucauTenu 1 BOCCTAHOBUTEIU 8B) ]
09.05.2025(8B) https://m.edso0.ru/00adb076
KonTponbnas padora Ne4 o teme
14.05.2025 bubmuoreka [{OK
65 «Ctpoenue aroma. XUMHAYECKast

CBA3b»

https://m.edsoo.ru/00adb486
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66 PesepBHblii ypok. O606menne 1 L 21%]53 105.2025(8A, Bu6muorexa LIOK
cucTeMaTu3alus 3HaHu! 16.)05.2025 (8B) https://m.edsoo.ru/00adb33c
67 Pes3epBHBIit ypoK. 0606511eHHe u 1 21.05.2025 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?
68 PesepBHbIil ypok. O600ICHNE 1 1 §§-05 2025(8A, bubnmnoreka HOK
cUCTEeMaTU3alus 3HAaHUU 23.)05.2025 (8B) https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue /Jlara uzydeHnus bp
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
I1 i .
€pPUOJIMYECKUM 3aKOH 02.09.2024 (9A)
1 [lepuoauueckast cucrema 1 Bu6mmoteka [JOK
XHMHYECKUX diemMeHToB /I, U. https://m.edsoo.ru/00adb59e
04.09.2024 (95)
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH 04.09.2024 (9A)
5 CBOMCTB XMMHYECCKHUX 1 bubmuoreka [{OK
3JIEMEHTOB MEPBBIX TPEX 05.09.2024 (95) https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukamus u 09.09.2024 (9A
3 HOMCHK(Ji'I)aT a 1 o bubmorexa [TOK
yp 11.09.2024 (9B) https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Bunnsl XuMH4eCcKOU CBSI3H U 11.09.2024 (9A)
4 THUIIBI KPUCTAJNTMYECKUX 1 bubmorexa [TOK
N P 12.09.2024 (96) https://m.edsoo.ru/00adbac6
pemeToK
KontponsHas padora Nel o 16.09.2024 (9A)
5 teme «lloBTOpeHue u 1 1
yrayOJieHre 3HaHUH OCHOBHBIX
18.09.2024 (9b)
pazzenoB Kypca 8 Kiaccay
Krnaccudukanus XuMuueckux 18.09.2024 (9A)
6 €aKIHil 110 Pa3InYHBIM 1 bubnnorexa [JOK
P P 19.09.2024 (95) https://m.edsoo.ru/00adbcb0
MPU3HAKAM
7 1 25.09.2024 (9A)



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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ITonsTHE O CKOpOCTH
XMMHYECKON PEaKIIHH.
IloHsiTHIE O TOMOTEHHBIX H
TeTEPOre€HHBIX PEaKLUAX

25.09.2024 (95)

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

Ilonsatue o XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BJIMSIIOIIKME HA CKOPOCTh

27.09.2024 (9A)

bubnunoreka LIOK

8
XUMHYECKOHN peaKkiuu 1 https://m.edsoo.ru/00adc28c
MOJIO)KEHHE XUMHUECKOTO 26.09.2024 (96)
paBHOBECHS

9 OKHUCIHUTENBHO- 02.10.2024 (9A) bubmoreka LIOK
BOCCTAHOBHMTEIILHbBIE PEAKIIUH 02.10.2024 (95B) https://m.edsoo.ru/00adcade
Teopust 3neKTPOTUTHUECKOMN

p p 04.10.2024 (9A) BuGmorexa LIOK

10 Aucconpaumt. CHIILHEIC 1 https://m.edsoo.ru/00adcd68
c1a0ble 2IEeKTPOIUTHI 03.10.2024 (96) T '

11 HoHHble ypaBHEHHS peakuit 09.10.2024 (9A) bubnxoreka LTOK

P peart 09.10.2024 (96) https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOWCTBA KUCIIOT
. 11.10.2024 (9A)
Y OCHOBaHUH B CBETE
12 Mpe/ICTaBICHHI 00 buomrorexa LIOK
p . https://m.edsoo.ru/00add5d8
JIIEKTPOIUTUYECKON 10.10.2024 (9B)
JTUCCOITUAITTT
XHMMHYECKUE CBOWCTBA COJIEN 16.10.2024(9A)

13 B CBETE NpeCTaBIeHUN 00 bubmuoreka [IOK
JJIEKTPOJIUTUYECKON 16.10.2024 (96) https://m.edsoo.ru/00add8h2
JTUCCOITHAITIHT

. 18.10.2024 (9A) bubmmoreka IIOK

14 [TonsiTe o ruaponuse conen

17.10.2024 (95)

https://m.edsoo.ru/00add9d4
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O06001IeHne 1

23.10.2024 (9A)

bu6nuoreka [IOK

15
CHCTEMAaTH3alus 3HAaHUH 23.10.2024 (96) https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1.
p p 25.10.2024 (9A) Bu6muorexa IJOK
16 «Peruene https://m.edsoo.ru/00addbfa
OKCIIEPUMEHTANILHBIX 33249 24.10.2024 (9b) T '
Kontposnbnas padota N2 1o 06.11.2024 (9A)
17 TeMe «DIEKTPOIUTHYECKas bubmmoreka [JOK
nucconuanusg. XuMHU4eCcKue https://m.edsoo.ru/00addecO
06.11.2024 (95)
pEeaKIu B PACTBOPAX»
OOmias xapakTepUCTHUKA
p p 08.11.2024 (9A) BuGnorexa [TOK
18 rajoreHoB. XuUMHYECKHE
CBOICTBa Ha IIpUMEpPE XJI0pa Ll
XnopoBogopoa. ComnsiHas 13.11.2024
19 KHCJI0Ta, XUMUYECKHE (9A) bubmmoreka [IOK
CBOWCTBA, MTOJYYEHHE, https://m.edsoo.ru/00ade104
13.11.2024 (95)
MIPUMEHEHHE
HpaKTI/I‘IGCKaSI pa60Ta Ne 2 o 15.11.2024 (9A)
20 teme «llomyuenne cossaHoOM bubmuoreka [IOK
KHUCJIOTBI, U3y4EHUE €€ 14.11.2024 (96) https://m.edsoo.ru/00ade348
CBOMCTBY»
Braucnenus no YPaBHCHUAM 20.11.2024 (9A)
21 XUMHUYECKUX peaKlUi, ecliu bubmuoreka [IOK
OJIMH U3 PEAreHTOB JIaH B 20.11.2024 (95) https://m.edsoo.ru/00ade488
H30BITKE
99 O6mias XapakTepUCTHKA 22.11.2024 (9A) bubnnorexa [JOK
51eMeHTOB VIA-rpynnsl 21.11.2024 (95B) https://m.edsoo.ru/00ade64a
23 AnnorpomnHbie MOAUGUKAITIH 27 11.20%4 bubnuotexa [JOK

cepbl. Haxoxnenue cepsl u €€

https://m.edsoo.ru/00ade64a
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COEAMHEHHH B IIPUPOJIE.

. 27.11.2024
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoa0pO/I, CTPOEHHE,
P P p 29.11.2024 Bu6muorexa LOK
24 (usiieckue i xumieckie https://m.edsoo.ru/00ade802
CBOMHCTRA 28.11.2024 LT.ECS00.
Oxkcuppl cepsl. CepHas 04.12.2024
o5 KHCJIOTa, PU3HYECKUE 1 bubnmnoreka HOK
XHUMHYECKHE CBOMCTBA, 04.12.2024 https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHWMHYECKHUE PEaAKIUH,
JICKAIlME B OCHOBE 06.12.2024
MIPOMBIIIIJICHHOTO CIIoco0a
26 IMOJIYYEHUS CEPHON KUCIIOTHI bubnnorexa [IOK
y p ) https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
o 05.12.2024
OKpY>KaloIen cpebl
COCJIMHEHUSIMU CEPBI
97 BrluucieHue MaccoBOM J10JIH 11.12.2024 bubmuoreka [JOK
BBIXOJa MPOJIYKTa pEaKIN1 11.12.2024 https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTruKa
aneMeHToB VA-rpynnsl. A3oT, 13.12.2024
28 acIIPpOCTPaHEHHE B IIPUPOLIE bubmorexa LHOK
pactipoctp PHPOJIE, https://m.edsoo.ru/00adeea6
(du3nUecKre U XUMUIESCKUE 12.12.2024
CBOMCTBA
AMMHaK, ero pu3N4YECKUe U
¢ N 18.12.2024 bubmuoreka [{OK
29 XHMUYECKHE CBOMCTBA,
18.12.2024 https://m.edso0.ru/00adf004
MOJTy9YeHUE U IIPUMEHEHHE L
30 20.12.2024



https://m.edsoo.ru/00ade802
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[Ipaktuyeckas padora Ne 3 o

bubnunoreka LIOK
teme «Ilomydenne ammuaxa, 19.12.2024
y 5 https://m.edsoo.ru/00adf180
U3Y4YEeHHE €ro CBOMCTB)
A30THas KHUCI0Ta, €€ 25.12.2024
31 (bu3nUecKre U XUMUYICCKUE bubmorexa [IOK
o 25.12.2024 https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb30BaHue HUTPATOB U
coJieli aMMOHHSI B Ka4eCTBE 27.12.2024
32 MUHEPATBHBIX YI00PEHHIA. bubnnorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKPY’KaIoIlIEeH cpeabl 26.12.2024
COCIMHEHHSIMU a30Ta
dochop. Oxcua pocdopa (V) 10.01.2025
33 u hochopHas KUCIIOTa, bubnnorexa [JOK
(du3HUYeCKre U XUMUYICCKUE https://m.edsoo.ru/00adf68a
u 09.01.2025
CBOMCTBA, TIOJIyYCHHUE
Hcnonb3oBanue GocaToB B 15.01.2025
34 KauyeCTBE MUHEPAIIBHBIX bubmmnoreka HOK
ynoopenuii. 3arps3HeHue 15.01.2025 https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdaramu R
VYrnepoa, pacnpocTpaHEeHHUE B
35 anpls)L[e ;mnrt)lecxrl)/le u e bubmmorexa LIOK
’ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA 16.01.2025
Oxkcupl yraepoja, ux
¢bu3znyecKkrue 1 XuMU4YeCcKHe 22.01.2025
36 CBOWCTBA. DKOJIOTHYECKHE bubmorexa [TOK
' https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C 22.01.2025

okcuaoM yriepoza (1V)
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24.01.2025

bubnmoreka [IOK

37 VrospHas KUCIIOTA U €€ COJIN
23.01.2025 https://m.edso00.ru/00ae006c
[IpakTrueckas padota Ne 4 o
29.01.2025
teme "[lonyyenue
38 TJIEKUCIIOro ras3a bubnnorexa LHOK
Y ) https://m.edsoo.ru/00ae027¢
KauecTBennas peakuus Ha 29.01.2025
KapOoHaT-MOH"
[lepBoHauanbHbBIE TOHATHA 00
P 31.01.2025 bubmuoreka [{OK
39 OpPraHUYECKUX BEIIECTBAX KaK
30.01.2025 https://m.edsoo.ru/00ae054¢e
0 COEIMHEHUSX yriepoaa Ul
40 KpeMmuunii 1 ero coeiuHeHUs 05.02.2025 buGnuorexa [IOK
P A 05.02.2025 https://m.edso00.ru/00ae080a
[IpakTuueckas padota Ne 5. 07.02.2025
41 Pemenue sxcriepuMeHTaIbHBIX Bbu6moteka [IOK
3a7ad4 1o teme «BaxHeiimue https://m.edsoo.ru/00ae0bf2
06.02.2025
HEMETAJIIBI U UX COEIUHEHUSD)
Kourpomnsnaas padora Ne3 1o
Tp vp 12.02.2025 BrbmoTexa HOK
42 TeMe «Baxueiimnine
12.02.2025 https://m.edsoo.ru/00ae0el18
HEMETAJIIBI U UX COEIUHEHUSD) UZ.
OO1as xapakTepucTUKa
XUMHUYECKHUX BJIEMEHTOB — 14.02.2025
MeETaJI0B. MeTtayuindeckast
43 CBSI3b U METAIUINYECKAS bubnmorexa LOK
. https://m.edso0.ru/00ae103e
KPUCTAJUTMYECKasl PEIIETKA.
o 13.02.2025
dusnueckue cBOMCTBA
METAIUIOB
44 19.02.2025
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XUMHUYECKUE CBOUCTBA

METAJIJIOB. 19.02.2025 bubnunorexa LIOK
DNIEKTPOXMMHYECKHH PN o https://m.eds00.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6u1re cnocoObl MOTYyYSHHS
MeTasuioB. CIUIaBhbl. 21.02.2025
45 Brruucnenus no ypaBHeHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, eCiu https://m.edsoo.ru/00ae1156
OJIMH U3 PEarcHTOB COJICPIKUT 20.02.2025
MPUMECH
46 [MousTHE O KOPPO3UH 26.02.2025 bubaunorexa [IOK
METAJIJIOB 26.02.2025 https://m.edso0.ru/00ae1278
28.02.2025 bubmmoreka [IOK
47 €JI0YHBIC METAJIJIbI
= 27.02.2025 https://m.edsoo.ru/00ae14b2
48 OKCHUJIBI ¥ THIPOKCHIBI 05.03.2025 bubnmoreka [IOK
HATpUs U Kalus 05.03.2025 https://m.edsoo.ru/00ae14b2
49 [I{e109HO3€eMENBHEIE METAIIIBI 07.03.2025 bubmmrorexa LIOK
— KaJILIIUHA ¥ MarHui 06.03.2025 https://m.edsoo.ru/00ael15e8
50 Baxneiimiie coequHEHNS 12.03.2025 bu6imoreka [JOK
KaJbIUs 12.03.2025 https://m.edsoo.ru/00ael5e8
51 O6o06menue u 14.03.2025
cucTeMaTu3alus 3HaHui 13.03.2025
52 XKécTkocTh BOABI M CITOCOOBI 19.03.2025 bubmmoreka IJOK
e€ yCTpaHEHHUs 19.03.2025 https://m.edso0.ru/00ae1886
[Tpaktrueckas padota Ne 6 o
P N P 21.03.2025 bu6nunorexa LIOK
53 Teme "JKEcTKOCTh BOJBI U _
20.03.2025 https://m.edsoo.ru/00aelae8

METO/JIbl €€ ycTpaHeHHs"



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

54 J— 02.04.2025 bu6moreka LIOK
02.04.2025 https://m.edsoo.ru/00aelc64
55 AMdoTtepHbIE CBONCTBA 04.04.2025 Bu6auoreka [IOK
OKCH/JIa ¥ TUJIPOKCUJIA 03.04.2025 https://m.edsoo.ru/00aelc64
56 Keneso ubsmorexa 11
09.04.2025 https://m.edsoo.ru/00ae1d86
57 OKCHIBI, THIPOKCHIBI U COJTHU 11.04.2025 bu6nuoreka [IOK
xenesa (1) u xemnesa (111) 10.04.2025 https://m.edso0.ru/00ae35e6
58 O06001menue u 16.04.2025
CHUCTEMAaTH3aINs 3HAaHUHN 16.04.2025
[IpakTuueckas padora Ne 7. 18.04.2025
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aja4 no teMe «Baxaenme https://m.edsoo.ru/00ae3de8
17.04.2025
METaJUIbl U KX COSIUHEHUS
Brruucienust mo ypaBHeHUSIM
XUMHYECKUX PEAKIUH, eCIu 23.04.2025
OJIMH W3 pearcHTOB JIaH B
60 I/I36BITK61:;/IIII/I COIEPIKUT bubmorexa LOK
p https://m.edso0.ru/00ae1750
npuMecu. Berancnenus
. 23.04.2025
MacCOBOM JOJU BBIXOJIa
MPOYKTa peaKIuu
61 O06001menue u 25.04.2025
cUCTEMaTH3aInsI 3HaHUH 24.04.2025
KontponsHas padora Ne4 o 30.04.2025
62 TeMe «BaxkHelnme MeTaJUIBI U
HX COCTMHEHUS 30.04.2025
63 02.05.2025



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

BemectBa u marepuassl B

. bubnuorexa [JOK
07.05.2025
TTOBCCIHCBHOH KH3IH https://m.edsoo.ru/00ae3f50
YeNIoBeKa
64 XUMHUECKOE 3arps3HEHUE 1 07.05.2025 bubnmoreka [IOK
OKPY’KaIOIIeH Cpe/ibl 08.05.2025 https://m.eds00.ru/00ae4270
65 PoJib XUMUU B PEILICHUH 1 14.05.2025 bubimorexa [IOK
AKOJIOTUYECKUX TTPOOIeM 14.05.2025 https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O6o01IeHHEe 1 16.05.2025 bubnmoreka [IOK
U CUCTEeMaTu3anus 3HAaHUU 15.05.2025 https://m.edsoo.ru/00ae0d0a
67 PesepHbiii ypok. OGo0IIeHEe 1 21.05.2025 bubnuoreka [IOK
U CUCTEMAaTU3alMs 3SHaAaHUH 21.05.2025 https://m.edsoo.ru/00adb33c
68 PesepHbiii ypok. OGo0IIeHEe 1 23.05.2025 bubnmoreka [IOK
Y CUCTEMaTH3allUsl 3HAHUI 22.05.2025 https://m.edsoo.ru/00ad9ch2
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-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Xumus, 8 knacc/ Kysunenosa H.E., Turosa 1.M., I'apa H.H., AkiimonepHoe o011ecTBoO
«3narenscTBo «IIpocemenue»

» Xumust: 8-# kimacc: 6a3oBbiii ypoBenb: yueouuk/ O.C. I'abpuensu, U.I'. Octpoymos, C.A.
CnankoB — Mocksa: [Ipocsemienue, 2023.

» Xumus, 9 xinacc/ ,Kysuenosa H.E., Tutosa U.M., I'apa H.H. AkmronepHoe o011ecTBo
«3narenscTBO «IIpocBemenue»

» Xumust: 9-# kimacc: 6a30Bbiid ypoBeHb: yueonuk/ O.C. I'abpuensa, U.I'. Octpoymos, C.A.
CnankoB — Mocksa: [Ipocsemienue, 2023.

* ["'apa H.H., 3yeBa M.B. B xumnueckoii nabopatopuu: 8 Kjiacc: TeTpaab s 00yJaronuuxcs. -
M.: Benrana-I'pad, 2007-2010 rr.

* ['apa H.H., 3yera M.B. B xumnueckoii mabopatopun: 9 kiacc: TeTpaab s 00y4Jaroumxcs. -
M.: Benrana-I'pad, 2007-2010 rr.

» Ky3nenoBa H.E., Jleskun A.H. 3agaunuk no xumuu: 9 xiacc. - M.: Bearana-I"pag, 2007-

2010 T

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

[IlaTamoB M.A. Ypok xumun: 8 kiaacc: Metonnyeckoe mocodue ams yuutens. - M.: Benrana-
I'pad, 2007-2010 rr.
* Turoa 1.M. Maunblii XuMH4YeCKH TpeHaXkep. TeXHOJIOrUs OpraHu3alyy aJalnTaluOHHO-

pa3BuBaroIuX aAuanoros §8-11 kmacca. Kommiekt aunaktuueckux Marepuanos. - M.: Benrtana-

I'pad, 2006-2009 rr.



*[IlatanoB M.A. Ypok xumuu: 9 knacc: Metonuueckoe rmocodue st yuutens. - M.: Benrtana-

I'pad, 2007-2010 rr.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

*bubmmoreka [JOK






