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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWM K pe3yJabTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

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

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



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

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJHSAS (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knaccel» U «PU3HKA. 7 KIACC.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopoaa. CrocoObl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor

Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.
3HaKOMCTBO ¢ TpodeccusiMu: mapukmaxep (Okpacka Bojioc, oOpaboTka paH

MEePEKHUCHI0 BOJOPO/Ia), 00paboTKe MOPe30B MPU OPUTHE IEPOKCHIOM BOJOPO/IA, )

TemnoBoit 3hdEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUE U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxy4yeHus. KucnoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPABHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHbIE PAcTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Posb pacTBOpOB B IpUpoO/JIie U B )KU3HU YeloBeKa. KpyroBopoT BOAbI B MPUPOJIE.

3arpsi3HeHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.
3HaKOMCTBO C mpodeccusMH: MOBap-KOHIUTEP, pacTeHueBoj. l[lpurortoBiieHue
pacTBOPOB 7151 OOPHOBI ¢ OOJIE3HAMH PACTEHUN, OCOOCHHO IIJIOJIOBBIX JEPEBHEB U
BUHOTPAJHUKOB, IPUTOTOBJICHUE IIUITYYUX HAIIUTKOB, IPUTOTOBJIECHUE PACTBOPOB
ONpEICICHHON KOHIIEHTPAIUU.

Knaccudukanus neoprannueckux coequnenuid. Oxcuapl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lonydeHnue KUCIoT.

Comu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
Ilonydenue comen.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

3HAKOMCTBO y4aluxcsi ¢ IpodeccusiMu — PaCTEeHHEBOJI, AJIEKTPOCBAPIIUK,
Ky3HEll, I[ITyKaTyp, TajlbBaHWK, TEPMHUCT, JIAOOpaHT, ammapaTdyvK, MAIIUHUCT,
ciecaphb, Bpay, MOXKapHUK, Ae3uH(eKTop, hapMalieBT.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYCHHE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUSI BO3HMKHOBEHHUS U
NpeKpalleHus ropeHust (mokapa), O3HAKOMJICHHE C o00pas3llaMH OKCHAOB U



OMHMCAaHWE WX CBOMCTB, IMOJy4YEHHE, COOWMpaHHEe, pAClO3HABAaHUE U H3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM pPACTBOPEHUSI BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IoB  HEOPraHWYECKHX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe M3MEHEHHUSI OKPAaCKHW WHIUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
H3yueHue B3aumojiercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJIaMH, pPEaKIuid HEeUTpaau3alyu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 pacTBOpa COJIM, PEIICHUE
HKCHEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHeWllne KiIacCchl HEOPTraHUYECKHUX
COCIVHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX

iemeHToB JI. U. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbBIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[Tepronnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuomHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckout cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [lepuoabl
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYNIbI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynmnaM U nepuoiam.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaXJaHVH.

Xumudeckas CBsa3b. KoBajieHTHast (TOJIIpHAsT YW HEMOJISIPHAs) CBS3b.
DIEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

XumuuecKkuil IKcnepumenm:



U3y4deHHue oO0pas3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakiiiy pas3ioKeHUs, COSTUHEHUS).

Mestcnpeomemmnuie ceasu

Peanmnsannss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUMOTE3a, TEOPHUs,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

dusnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
II0JIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

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

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3aIudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYecKoll peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX



peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. DaKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEaKIIMH. CocraBieHue  ypaBHEHHI

OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUM C HCHOJIBb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMpPEACTaBICHUN 00 DIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiini Ha MOHBL. [IoHSITHE O THAPOIIU3E CONEH.

XumuuecKkuii IKCnepuMeHm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTALTUYECKUX PEHIETOK HEOPraHMYeCKHX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xmopuna HATpPUA), WCCICIOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKON pEaKIIuH
OT BO3JICUCTBHS PA3UYHBIX (DAKTOPOB, HCCICIOBAHUE JIICKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, TMpOIEcca JAUCCOIMAIIMKM KHUCJIOT, MIEJIoYeld U coJied
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX  TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIONTUX ~ TPUMEPHl  OKHCIWUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKInid
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAYECTBEHHBIX pEaKIMi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HemeTtanibl 1 uX coeiuHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTerneHu okucieHus. CTpoeHHe W (PU3MUECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMoJI€iicTBE € MeTaulaMHd, HEMEeTaJUlaMH, Iejgo4aMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOJA HAa OPraHW3M 4YeJOBeKa. BakHEWIHME XJOPUIbI M HUX
HaXOXJICHUE B IPUPOJIE.

[Iponaranga npecTXHBIX pabouyux mnpodeccuil, Takux KaK XYJO0KHUK —
BUTPAKUCT, UCTIONB3YIOIINNA B CBOCH padOTe MIAaBUKOBYIO KUCJIOTY, TP MOMOIIN
KOTOpOY IUIABUTCS CTEKJIO.

SIMOBUTBIN Ta3 XJI0pP, UCTOPUS €r0 UCIO0JIb30BAHUS B KAUECTBE OTPABIISIOIIETO
BeuiecTra B rnepuo I MupoBor BOMHBI.



O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPO/Aa U CEpbl. AJUTOTPOIHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKUE H XUMHUYECKHE CBoOicTBa (oOIMe Kak
OpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEaKIvy,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucnoThl. Colii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyibdar-uon. HaxoxaeHnue cepbl U €€ COEIMHEHHA B TMpupojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
du3nueckue U XuMHIeCcKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
¢uznyecKkue U XMMHUUYECKHUE CBOMCTBA, MoJyueHue U npuMeHenue. Coin aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcrnonb3oBaHUE HUTPATOB M COJIEM aMMOHHMS B KadyeCTBE MHHEpAIbHBIX
yao0peHuil. XuMru4ecKoe 3arpsi3sHeHHE OKPY KaIOIIel Cpeibl COeTUHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, pU3MUECKUE MU XUMHUYECKHME CBOWMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIepoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAaHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIEeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMApPHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XMMHYECKHUE CBOMCTBA,
noisyueHue u npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, 3TAHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaXKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojgax — U ux



pojn B JKU3HM  YCJIOBCKA. MaTCpI/IaJII)HOC CAWHCTBO OPraHU4YCCKUX U
HCOPIraHU4YCCKUX COCHHHCHHﬁ.
KpCMHHﬁ, cro (I)I/ISI/I‘IGCKI/IC H XHMHYCCKHUC CBOﬁCTBa, MOJy4UCHUC H

npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOuue mpeacTaBiieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [Ipobiempl 06€30macHOrO MCIOJIB30BAHMS
CTPOUTENIbHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

3HakoMcTBO ¢ npodeccusimu: GopMOBIIUK GapPopo - (pasHCOBBIX WU3IETUH,
YKUBOIUCEI, TPABWIbIIMK cTekia. CUIMKaTHAs TMPOMBIIUIEHHOCTh, €€ OCHOBHBIX
oTpacisx (IPOU3BOACTBO KEPAMHKH, [IEMEHTA U CTEKJIA)

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBIThI, OTpaKalIue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakinK Ha cybdar-
WOH W HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUH, MOTyUueHuE,
coOuMpaHue, pacro3HaBaHWE U M3YyYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHne NMpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHue, coOupaHue, paclo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYCHHE TMPHU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramindeckas CBsi3b U



METaJUIMYecKas  KpUCTaUIMYecKass  pelerka.  OJJEKTPOXMMUYECKHH  psl
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
crocoObl mMmoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

Hcropun MeTaJuTyprudecKkoro Mpou3BOICTBA U COBPEMEHHBIE TEXHOJIIOTUH MTUPPO-,
TUAPO- U IIEKTPOMETAIUTY PIHUH.

3HaKOMCTBO  C  yCHEIHO  (YHKIMOHUPYIOUIUMH M JTUHAMUYHO
Pa3BUBAIOIMIMMHUCS OJU3IEKAIIMMHI TPEANPUATHIMHA, TaKUMHU Kak SIpociaBcKuid
HedTenepepabareiBatommii 3aBog umenun JI.M.MengeneeBa (AO «Mennaeneen
['pynmy), Yepenosenkuii MeTautyprudaeckuii komouHaT « CeBepcTaliby,

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB JI. M. MenzeneeBa, cTpoeHHEe UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe MIENOYHBIX METalIOB MU HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseimne coenvHeHUs Kaiublus (OKCUZ, TUAPOKCHI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMUHUSL.

Keneso: nmonmoxenue B [lepruoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXJAEHUE B mpupoac. Pusmyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

3HaKOMCTBO C MPOQECCUsIMU: XUMHUK, JaOOpaHT, TEXHOJIOT MPOU3BOICTBA,
anmapaTyvK, HHKEHEP-KOHCTPYKTOP, UCTIBITATEINh, H300pETaTeNb, IPETO1aBaATEb,
HKOJIOT. HHXKEHEP-XUMHUK, JTa00OpaHT XUMHUYECKOTO aHaIn3a, FOBEIHP.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BHUEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbIU W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB ECTKOM BOJIbI, MPOLECCA TOPEHHUS XKeJe3a B KUCIOPOIE
(BO3MOXXHO  HCIIOJIb30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  NPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajabliMs, aIIOMUHUS, [IUHKA, >Keye3a



(I u xenesza (111), menu (11), HaOmrOAEHME W ONKMCAHUE MPOIIECCOB OKPAITHBAHWSI
IJJaMEHH MWOHAaMU HATpusi, KaJus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEIIEHNE 3KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxnelmue
METAJUJIbl U KX COCIUHEHHUS.

XuMuA U OKpY:Kaouias cpeaa

BemecTBa m marepuansl B INOBCEAHEBHOM >XM3HM 4YeloOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. [lepBas momompb mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arps3HEHHE OKpyXKalolleh cpenbl (MpeaenbHas AOoMmyCcTuMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrMYeCKUX
npooiem.

3HaKOMCTBO C MPOQECCUsIMU: XUMHUK, JTAOOpPAHT, TEXHOJIOT IMPOU3BOICTBA,
anmapaTydK, WHXEHEepP-KOHCTPYKTOp, Bpad, H300peraresb, IPernoaBarelb,
TOPHSIK, KaMEHIIUK, BaJIbLIOBIIMK, CBapIUK, CTPOUTENb, IIAXTEP, IJIUTOYHHK,
BOJI0J1a3, CTEKOJIBIIHK, YKOJIOT, 3aKPOMILIUK.,

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusuka: wmarepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsj]l, MPOBOJHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTD, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbLHbIC BEISCTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
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 JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh 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 TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH 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 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU 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
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

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

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 (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

N HaumenoBanue
- pa3aesioB U TeM

n/n

NPOrpaMmblI

KoaunuyecTBO 4acoB

KoHntpous
Bcero  Hble
padoThI

IpakTu
yecKkue
padoThI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

11

1.2

Paznen 1. HepBOHa‘la.ﬂbl—lbIe XUMHUYECCKHUEC ITIOHATHUSA

XUMUS — BaKHas
00/1aCTh €CTECTBO3HAHUS
Y IIPAKTUYECKON
JIeITEeIILHOCTH YeJIOBEKa

BemectBa 1 xumudeckue
peaxkiuu

Hroro no pazneny

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

15 1

20

bubnuoreka [IOK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

Bosnyx. Kucnopon.

bubmmoteka IIOK
https://m.edsoo.ru/7f41837c
https://lesson.academy-

2.1 6
[Moustre 06 oxkcumax content.myschool.edu.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-
7c5¢3a618bc3?backUrl=%2F04%2F08
Bonopoa.Ilonsitue o bubnmnoreka [JOK
2.2 8 1
KHCJIOTaX M COJISX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bubmuoreka [JOK
' [TousiTrie 00 OCHOBAHMAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 but6mmoreka [IOK

HEOPTaHUYCCKUX

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COEeIUHEHUI

Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. Menaeneea. Ctpoenne

aTOMOB. XUMHYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuumn

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
bubnuoreka [IOK
3.1 XUMHAYECKUX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837c
. . Mennene-ena.
Ctpoenue aToma
XUMHYECKas CBA3b.
OKHUCITUTENTBHO- bubnuoreka [{OK
3.2 8 1
BOCCTAHOBHUTEIbHLIC https://m.edsoo.ru/7f41837c
peakiuu
bubnmorexa LIOK
J4! 1
TOTO 1O pasaery > https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
10 ITIPOI' PAMME



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

9 KUIIACC

Kosun4vecTBO 4acoB Jdata npoBenenust DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3/iesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoTsI padoThbI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHEe peakuuu
[ToBTOpeHue n
11 yriyOJieHue 3HaHUH 5 1 Bu6moteka [JOK
' OCHOBHBIX Pa3JieJioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
12 3aKOHOMEPHOCTHU 4 bubmmoreka [JOK
' XMMHYECKUX https://m.edso0.ru/7f41a636
peakuun
DIEeKTPOTUTHYECKAS
JIUCCOITUAITHS.
1.3 Xumuueckue 8 1 1 bubmorexa [TOK
' https://m.edsoo.ru/7f41a636
peakuuu B
pacTBopax
Uroro no pazgeny 17

Pa3zgen 2. MeTauibl M1 HX COeTUHEHU A

2.1

2.2

OO01ue cBONCTBA
METAJJIOB
Baxneiimme

MECTaJIbl U UX
COCOAMHCHUA

Hroro no pazneny

4

16

20

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

bubnunorexa LIOK
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

Pasznen 3. HemeTa/iIbl ¥ HX COCIMHCHUHA

3.1

Ob6mas
XapaKTEPUCTUKA
XUMHYECKHUX
anemeHToB VIIA-
rpynsl. I'agorenst

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2

3.3

Bosayx. Kucnopog.
IToustue 00
OKCHIIax

Obwas
XapaKTepUCTHKa
XUMHUYECKHX
aneMeHToB VA-
rpynmnsl. A3oT,
dochop u ux
COEIMHEHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

3.4

Obmas
XapaKTEPUCTUKA
XUMHYECKHUX
aneMeHToB |VA-
TpyIIBL. YTIEpOa U
KPEMHHI U UX
COCIMHECHUSA

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

25

Pasnea 4. Xumus n okpy:kawmas cpeaa

4.1

BemtectBa u
MaTepI/IaJ'Ibl B JKU3HU
qeJ0BeKa

but6mmoreka [IOK
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

Hroro no pazneny

PesepBHOE Bpems

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



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




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
- ara nudposbie
u/ Tema ypoxa Bcer Kontpoabnbr | IIpakTHyecku A Homamne bp
M3YYeHHSl  ¢3anapue  00pa3oBaTelIbHbIE
n 0 e padoThI e padoThI pecypes!
Paznen 1. IlepBonauanbubie xumuueckue mousitus (20)
1.1 Xumusi — BaxkHast 00JIaCTh €CTECTBO3HAHUS U MPAKTHYECKOM JEATeIbHOCTH uesnoBeka (5)
[Tpeamer xumun. Poib bubmorexa [IOK
UMMM B KH3HU https://m.edsoo.ru/ff0d210c
qenopexa. Tena i https://lesson.academy-
' . content.myschool.edu.ru/les
1 BemecTBa. BoaHbrit 1 05.09.2024 son/9ee6fd8e-ce81-420c-
HWHCTPYKTaX 110 ab3b-
TIpaBIaM TeXHUKH 7c5¢3a618bc3?backUrl=%2
0€30IaCHOCTH. F04%2F08
bu6mmoreka [IOK
ToHsITHE 0 MeToaax https://m.edsoo.ru/ff0d227e
2 OSHAHIA B XM 1 08.09.2024 https://lesson.edu.ru/lesson/
d6ch67f7-9858-4e35-a376-
a9c667da2315
[TpakTrueckas padota No Bu6moreka [JOK
1 «IIpaBuia paboTsI B https://m.edsoo.ru/ff0d23dc
3 abopaTOpUn U MPUEMBI 1 1 12.09.2024 https://lesson.edu.ru/lesson/
oOpareHus ¢ T 93666066-14b0-4623-9348-
1a00paTOPHBIM 163elb246aea?backUrl=%2
000pyI0BaHHEM) F04%2F08



https://m.edsoo.ru/ff0d210c
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://m.edsoo.ru/ff0d227e
https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://lesson.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://m.edsoo.ru/ff0d23dc
https://lesson.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea?backUrl=%2F04%2F08

YucTeie BElllecTBa U

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca
https://lesson.edu.ru/lesson/

4 .C 0 1 15.09.2024
cMeci. LTocooRL 24899d03-b537-43db-bef1-
Pa3/ICIICHIA cMecen 5de8204cefd5?backUrl=%2
FO04%2F08
[TpakTruyeckas pabora No
5 2 «Pa3nenenue cmeceit 1 19.09.2024 bu6mmoreka [IOK
(Ha mpUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
IIOBapEHHOM COIM)»
1.2 BemiectBa 1 xuMudeckue peakuuu (15)
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKY TbI . 22.09.2024 https://m.edsoo.ru/ffod2a6c¢
XUMHUYECKUE FIIEMEHTBHI. BuG 10K
nOJIMOTEeKA
! 3HaKu (CHMBOIIB) ! 26.09.2024 https://m.edsoo.ru/ffod2be8
XUMHYECKHUX IJIEMEHTOB
[IpocTsle u CiOXKHBIE bubnnoreka [JOK
8 1 29.09.2024
BelecTBa https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE bubnuoreka [IOK
9 1 03.10.2024
y4EeHUE https://m.edsoo0.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA
COCTaBa BEIIECTB. BuG 10K
nOIMoTeKa
10 X . 1 06.10.2024
MMHECKa QopMyIIa https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHYECKHX JJIEMEHTOB
OTHOcUTENbHAS ATOMHAS Bu6 10K
nOIMoTeKa
11 . 1 10.10.2024
macea. OTRoCHTeIbHaS https://m.edsoo.ru/ff0d323c
MOJIEKYJIsIpHAs Macca
12 MaccoBas 1o 1 13.10.2024 bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d26ca
https://lesson.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5?backUrl=%2F04%2F08
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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

XHUMHUYCCKOI'o 3JICMCHTA B
COCINHCHUU

https://m.edsoo.ru/ff0d350c

KomnmnuectBo BelecTna.

bu6mmoreka [IOK

13 17.10.2024
Mons. MonsipHas macca https://m.edsoo.ru/ff0d5230
dusnyeckue u Bu6 10K

HOIHnoTEKA

14 . 20.10.2024
XUMHACCKHE ABTCHUA https://m.edsoo.ru/ff0d37fa
XUMHYeCcKasi peaKIus
[Ipu3Haku u ycnoBus Bu6 10K

noInoTeKa

15 HpOTGKZiHHH XUMHUYCCKUX 24.10.2024 https://m.edsoo.ru/ffod3al6
peakmuit
3aKOH COXpaHEHUs MacChl BuG 10K

noInoTeKa

16 . X 27.10.2024
BCLIECTB. AMMUACCKHC https://m.edsoo.ru/ff0d3b88
ypaBHEHUs
Brruncnenus
KOJIMYECTBA, MACCHI BuG 110K

noOJIMoTEKA

17 7.11.2024
petiecTsa 1o https://m.edsoo.ru/ff0d5708
YPaBHCHHUSIM XUMHUYIECKHIX
peakuui
Knaccudukanms
XUMHUYECKUX PEAKIUN Bu6 LIOK

nOInoTEKA

1 10.11.2024

8 (cocnumenus, https://m.eds00.ru/ff0d3f34
pasoKeHUs, 3aMEeIIEeHNUS,
oOMeHa)
M. B. JlIomoHOCOB —

19 YYEHBIA-IHIIUKIIOTICTUCT. 14.11.2024 bubmuoreka [JOK
O0006111EH1E U https://m.edsoo.ru/ff0d40c4
cUCTEMaTH3aInsI 3HAaHUH

20 Kontponbnas pabora Nel 17.11.2024 bubmorexa HOK

https://m.edsoo.ru/ff0d4290



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

no teMe «BeriecTBa u
XUMHUYECKUE PEAKIIUN

Pa3znen 2. Baxkneilimue npeacraBuTe/in Heopranndeckux Bemects (30)

2.1 Bosayx. Kuciopon. IToustue 06 oxcumax (6)

21

Bo3ayx — cmech ra3os.
CocraB Bo3ayxa.
Kucnopon — anemeHnT u
npoctoe BeuiecTBo. O30H

21.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

22

dusznueckue u
XHUMHYCCKHE CBONCTBA
KHCJIOpoJia (peakiuu
OKHCJICHUSI, TOPEHUE).
ITonsatue 06 oxcugax

24.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

23

CriocoObl nosty4eHus
KHCJIOPOJia B
naboparopuu u
MPOMBIIIJICHHOCTH.
[TpumeHnenue kucnopoaa

28.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii 3¢ ekt
XUMHYECKON PEaKIUu,
MIOHSITHE O
TEPMOXUMHUYECKOM
YpPaBHEHUH, DK30- U
SHJIOTEPMUYECKUX
peakusax

1.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

25

Tomnuso (HedTh, yroiab u
MeTaH). 3arpsi3HeHue
BO3JlyXa, CIIOCOOBI €ro
MIPEIOTBPALLECHUS

5.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a



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

[TpakTuyeckas padora No
3 no teme «llonyuenue u

bubmuoreka [JOK

26 8.12.2024
coOupaHue KMCIOPoa, https://m.edsoo.ru/ff0d4ae2
U3Y4YEeHHE €ro CBOMCTB)

2.2 Bopopoa. .Ilonsitue o kucinoTax u coiisix (8)
Bonopoag — snemeHT u BuG 1OK
noIMoTeKa

27 € Bellle . 12.12.2024
HPOETOE BEMIECTEO https://m.edsoo.ru/f0d4ddo
Haxoxnenue B npupone
dusznveckue u

28 XAMUYECKHAE CBOMCTBA 15122024 bu6mmorexa [IOK
Bojiopoa. [Ipumenenne https://m.edsoo.ru/ff0d4dd0
BOZOpOJA

29 ITonsiTne o kucnoTax u 16.12.2024 bu6mmorexa [IOK
COJIAAX https://m.edsoo0.ru/ff0d50d2

30 Crioco6bl TosTy4eHust 52122024 bubnmnoreka [JOK
BOJIOpO/a B JIaOOpaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTuueckas padora No

31 4 no teme «llomyuenue u 26.12.2024 bubnmnoreka [JOK
coOupaHue Boopoa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBOMCTBY»

39 MossipHblii 00BEM r'a30B. 59.12.2024 bubnnorexka [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Borancnenus o0bEma,
KOJIMYECTBa BEIIeCTBa Bu6 10K

HOIMOTEKA

33 9.01.2025
1a3a Mo ero H3BCCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY

34 Brruucnenust 005EM0B 12.01.2025 bubmuotexa [JOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

ra3oB 10 YPaBHEHUIO
peaKIy Ha OCHOBE
3aK0HA 00BEMHBIX
OTHOIIICHUH T'a30B

https://m.edsoo.ru/ff0d5708

2.3. Bona. PactBopsl. [Tonstie 00 ocHoBanusx (5)

dusunueckue u

. bu6mmoreka [IOK
35 XUMHYECKHE CBOMCTBA 16.01.2025 https://m.edsogru/ff0d587a
BOJIBI
CocTaB OCHOBaHHUM. BuGmrorexa LOK
36 Honsrue 06 19.01.2025 https://m.edsoo.ru/ff0d59e2
WHJIUKaTOpax
Bopa xak pactBoputens.
Hacrimennsie n
37 HEHACBHIIIICHHBIE 53.01.2025 bu6mmorexa [IOK
pactBOpbl. MaccoBas https://m.edso0.ru/ff0d5b40
JIOJIsl BEILIECTBA B
pacTtBope
[TpakTuueckas padora No
5 1o Teme
«IIpurorosienue BuGmorexa LOK
38 PactBopoB e . 26012025 https://m.edsoo.ru/ff0d5eba
ompeeIEHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO
BEIIIECTBa»
KonTponpHas padora No2
39 o teme «Kucnopog. 30.01.2025 Bubmzorexa LIOK

2.4 OCHOBHBIC KJIacChl HEOpraHuveckux coequHennii (11)

Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

OKcHabl: COCTaB,

bubmuoreka [JOK
40 KnaccupUKanus 2.02.2025
Puicarnis, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
€CKHE CBOMCTBA
41 XUMHYECKHUE CBOICTB 6.02.2025 bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBEIX U https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHOBaHUS: COCTAaB, BuG 10K
nOJINOTEKA
42 Kiaccu(pHKays, 9.02.2025
Puican https://m.edsoo.ru/ff0d67ca
HOMCHKJIATypa
[Tonyuenue u BuG 10K
nOJINOTEKA
43 XHMUYECKHE CBOMCTBA 13.02.2025
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHMI1
Kucnotsl: cocras, Eub 1OK
noInOTEKA
44 Kiaccu(pHuKaIus, 16.02.2024
Quica https://m.edsoo.ru/ff0dfee?
HOMEHKJIaTypa
[Tonyuenune n BuG 1OK
noInOTEKA
45 XUMUYECKHE CBOMCTBA 20.02.2025
https://m.edsoo.ru/ffOdfee2
KHCJIOT
Conu (cpennue):
HOMEHKJIATypa, CIIOCOOLI
46 yp 93.02.2075 bubnuotexa [JOK
MOJIy4YECHUSA, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne
6. Pemmrenne
JKCIIEpHUMEHTA.
47 KCIIEPUMEHTAIBHBIX 27.02.2095 bubanorexka [JOK

3a/1a4 110 TeMe
«OCHOBHBIE KJIACCBhI
HEOPraHUYECKUX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

COEIUHEHUN)

48

49

50

I'enernueckas cBA3b
MEK]ly KJIaccaMmu
HEOPraHUYECKUX
COCIMHEHHH

O06001IeHne 1
CUCTEMATHU3ALU 3HAHUI

KonTponbnas padorta Ne3
1o Teme "OCHOBHBIE
KJIACChl HEOPTaHUYCCKUX
coenuHeHun"

1.03.2025

5.03.2025

7.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

Paznen 3. [lepuoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenaeneeBa. CTpoenne aToMoOB.

Xumuyeckasi cBsi3b. OKHCINTEIBLHO-BOCCTAHOBHTEIbHBIE pPeaknun

3.1 Iepuoanyeckwuii 3akoH u [leproandeckas cucrema xumudeckux sneMmeHToB J[. M. Menaeneesa. Ctpoenue aroma (7)

[TepBbie MOMBITKH
KIaccupuKauu

b
51 XUMHUYECKHUX DJIECMEHTOB. 12.03.2025 n6miorexa [IOK
https://m.edsoo.ru/00ad9ffa

[lonsTHe 0 rpynmnax
CXOJHBIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
Ilepuoguueckas cucrema

52 pUOL 15.03.2075 bu6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00ada52¢c
. 1. MenaeneeBa
Ilepuonasl, rpymnmsl

53 PUOIBL, TPY ) 26.03.2075 bubnuorexa [JOK
MOArPYIIIIBI https://m.edsoo.ru/00ada52c
CtpoeHne aToMOB. B OK

54  CocTaB aTOMHbIX SIEP. 29.03.2025 nosmorexa L

N30TO0118I

https://m.edso0.ru/00ada342



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB

DJIEMEHTOB
55 5 1 2.04. 2025 bubmorexa LOK
[Tepuonuueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /1. H.
Menpeneena
XapakTepucTuka
XAUMHAYECKOT0 DIIEMEHTA Eub 10K
nomoTeKa
56 10 €ro IOJIOKEHUIO B 1 5.04.2025
. https://m.edsoo.ru/00ada824
[Tepuoanueckoii cucreme
. 1. MenneneeBa
3HaueHue
[Tepuoanueckoro 3akoHa
ISl Pa3BUTHS HAYKU U
57 AP Y 1 9.04.2025 Bubmorexa ITOK
npaktuku. J[. W. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN,
nmegaror u l"pa)KJlaHI/IH
3.2 Xumuueckas cBsi3b. OKUCINTEIBHO-BOCCTAHOBHUTENbHBIE peakiuu (8)
DIIEKTPOOTPHULIATEIHHOCT
58 b aTO;I::)B XII/)IMI/IHGCKI/IX 1 12.04.2025 Brbmmozexa [IOK
. https://m.edsoo.ru/00adaab8
DJIEMEHTOB.
HMonna ecKa
59 HHAT XHMHTACCka 1 16.04.2025 bubmorexa [JOK
CBSI3b https://m.edsoo.ru/00adac34
KoBanentrnas noasapuast
60 p 1 19.04.2025 bubmmorexa LOK
XHUMHUYECKASA CBI3b https://m.edsoo.ru/00adaab8
KoBanentnas BuG OK
oTeKa
61 HETOoJIIpHAsA XUMUYECKast 1 23.04.2025 nbsmorexa I

CBA3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
62 C 1 26.04.2025
TETCHb ORHCICHHA https://m.edsoo.ru/00adae28
OKucnuTenbHo- Bu6 LIOK
nonIMoTeKa
30.05.2025
63 BOCCTAHOBHTEIILHEIC . https://m.edso00.ru/00adb076
peakuuu
64 Oxkucnurenu u 1 7 05.2025 bubnmoreka [JOK
BOCCTaHOBUTEIIN https://m.edso00.ru/00adb076
KonTponbnas padorta Ne4
65 o Teme «CTpoeHue 1 14.05.2025 bubnnoreka [JOK
atoma. XMMHU4eCKas https://m.edso00.ru/00adb486
CBSA3bY»
PesepBHoe Bpems (3)
PesepBHbIil ypok. Bu6 LIOK
nonIMoTeKa
17.05.2025
66 O6obmere u . ! https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alus 3HAaHUM
PesepBHBIit ypok. Bu6 LIOK
nonmoTexa
67 06006 1 21.05.2025
oberHe 1 . https://m.edsoo0.ru/00ad9ch?2
CUCTEMaTH3aI1s 3HAHUM
PesepBHblii ypok.
bu6mmoreka [JOK
1 24.05.2025
68 Obobmenne n . https://m.edsoo.ru/ff0d61c6
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosun4vecTBO 4acoB JJIeKTPOHHBbIE
Nen/m  Tema ypoka Kontpoann  IlpakTuyeckue Aara unppossie
Bcero u3yueHusi  odpa3zoBaTesibHbIe
ble paboThI padoThI pecypen

Pa3gen 1. BemnecTBOo M XUMHYECKHE
peakuuu
1.1. IToBTOpEeHUE U yri1yOIeHHE
3HAHUI1 OCHOBHBIX pPa3/ejioB Kypca
8 ku1acca (5u4)
Ilepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema 1 5.09 bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKUX DJIEMEHTOB 1 7.09 bubmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa 1 12.09 bubnmnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl xumMuueckoil CBSA3U M THIIBI 1 14.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
«IToBTOpenue u yriayOnaeHne 3HaHUIA 1 1 19.09
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiaccay
2. OCHOBHbIE 32aKOHOMEPHOCTH
XHUMHYECKHX peakumid (44.)
Krnaccudukanus XumMuueckux 1 21.09 bu6mmoreka [JOK



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

peaKuuii o pa3IMYHbIM PU3HAKAM

https://m.edsoo.ru/00adbch0

[ToHsiTHE O CKOPOCTH XUMUYECKOI

bu6mmoreka [IOK

7 eaknuu. IToHsITHE 0 TOMOI€HHBIX U 26.09
peakit https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKLIUSIX
[ToHsATHE 0 XMMHYECKOM PAaBHOBECHH.

3 ®aKTOpBbl, BIUSIIOIIAE HA CKOPOCTh 58.09 bubmuorexa [JOK
XUMHYECKON PEaKIuU U MOJI0KEHUE ' https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
1.3.2seKkTpoauTudeckas
JUCCOHAIINA. XHMHYEeCKHe
peakunum B pactBopax (84.)

9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 3.10 bu6mmorexa [IOK
peakuuun ' https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTHYECKON

10 nccorranuu. CHIBHBIE U ci1a0ble 5.10 bubmaorexa [JOK
A THATTHH. ' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

bu6mmoreka [JOK
11 Honnrle ypaBHEHUS peakInn 10.10
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEJACTaBICHUN 12.10 Bubmzorexa LIOK
pvﬂ ' https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTUYECKON JUCCOITHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpeACTaBIEHUI 00 17.10 Bubmzorexa LIOK
P . ' https://m.edsoo.ru/00add8bh2
AIEKTPOJIUTUYECKON JUCCOLIMAIIIT
bubmuorexa [JOK
14 ITonsaTue o ruApOINU3E CONIEH 19.10
p https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATHU3ALIUS B K
15 Jii¢ i 3110 nomroreka 1O

3HaHUH

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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16

[TpakTuyeckas padora Ne 1.
«Pemenune sxcriepuMeHTAIBHBIX
3a1a9»

3.11

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

17

KontponsHas padora Ne2 o reme
«DNEKTPOIUTHIECKAS TUCCOLIUALTHSL.
XUMHUYECKUE PEaKIH B PaCTBOPAX)»

7.11

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

Paszgen 2. Mera/iibl 1 HX
coeUHEHUA

2.1 O01ue cBOMCTBA METALJIOB
(44.)

18

OO01mas xapaKTepruCcTHKa XUMUISCKUX
3JIEMEHTOB — METAJLIOB.
Meramnnueckas CBs3b U
MeTaJuIM4ecKasi KpucTajuindecKkas
pemérka. PU3nYeCcKue CBOMCTBA
METAJIOB

10.11

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e

19

XUMHUYECKHUE CBOMCTBA METAIJIOB.
DNEeKTPOXUMUYECKUN P
HANPsHDKEHUN METAJIOB

1411

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

20

OO6mme crmocoOb! MOTyYeHUs
MCTAJIJIIOB. CHJ’IaBI)I. BI)I'-H/ICJ'IGHI/IH 10
YPaBHEHUAM XUMUYECKUX PEAKIIHM,
€CIIM OJIUH U3 PEareHTOB COACPIKUT
IpUMECH

17.11

bu6mmorexa [IOK
https://m.edso0.ru/00ael1156

21

Ilonstue o KOppO31uHn MCTAJIJIOB

21.11

bu6mmorexa [IOK
https://m.edso0.ru/00ael1278

2.2 BaxxHeHiue MeTaALJIbI U UX
coenuHenus (104.)



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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bubmuorexa [JOK

22 e e Me 24.11
[enotnie MeTaIb! https://m.edsoo.ru/00ae14b2
93 Okcuabl ¥ THAPOKCUBI HATPUS U 29.11 bubnmoreka [JOK
Kaus ' https://m.edso0.ru/00ae14b2
24 [enoyHo3eMeNbHBIC METATIIBI — 112 bubmuorexa [JOK
KaJIbLIMA U Maroui ) https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
25 B 7 5.12
DRHCHILHE COCMHCHHA KalIbLIA https://m.edsoo.ru/00ae15e8
26 O6O6HUIGHI/I€ U CHCTEMaTH3aIus 8.1
3HAHUI
97 JKécTkocTh BOJIBI M CIOCOOBI €€ 1712 bu6mmorexa [IOK
yCTpaHEeHUs ' https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora Ne 2 o teme
28 "YKEcTKOCTL BOIBI 1 METOEI €6 15.12 Brommozexa [IOK
" ' https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmoreka [IOK
29 Axro % 19.12
JHOMITHITH https://m.edsoo.ru/00aelc64
30 AMpoTepHbIe CBOMCTBA OKCHIA U 9 12 bubnnorexka [JOK
TUIPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
31 Kenezo 26.12
. https://m.edsoo.ru/00ae1d86
39 OKcuIbl, THIPOKCUIBI U COJIH JKeme3a 29.12 bubmuorexa [JOK
(1) u xenesa (1) ' https://m.edsoo.ru/00ae35e6
33 0606HvleHI/Ie Y CHCTEeMaTH3aIus 501
3HaHUI
[MpakTryeckas pabora Ne 3. Pemrenue
bu6mmoreka [IOK
34 SKCHECPUMEHTAIIBHBIX 3a7a4 I10 TEMS 12.01

«BaxknHeuime MeTajuIbl 1 UX

https://m.edsoo.ru/00ae3de8
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COCANHCHUA»

35

Berauciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE WU
COJICPKUT MPUMECH. Beruncienus
MAaCCOBOM J0JIA BBIXOJa ITPOAYKTa
peakuuu

16.01

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

36

37

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

KonTponbnas padota Ne3 mo teme
«Baxxnelme MeTasibl U UX
COETUHEHUS

Pa3zgen 3. Hemeraaasl 1 UX
coeUHEeHUs

19.01

23.01

3.1 O0mas xapakTepucTHKA
XUMH4YecKHuX 3jeMeHToB VIIA-
rpynnsl. I'asiorensl. (44.)

38

39

40

OO01mas xapakTeprCcTUKa raJIOreHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBoaopoa. ComnsiHas KUCIOTA,

XUMUYECKHUE CBOMCTBA, MOIYUYEHUE,
MIPUMEHEHHE

IIpakTuyeckas padora Ne 4 o teme
«ITomyuenue COJIHON KUCIIOTHI,
HU3y4YEHUE €€ CBOWCTBY»

26.01

30.01

2.02

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubnmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmorexa [IOK
https://m.edso0.ru/00ade348

41

Brruucnenus no ypaBHeHHSIM
XUMHUYECKHAX PEAKIUH, €CIIH OJUH U3

6.02

bu6mmoreka [IOK
https://m.edso0.ru/00ade488



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
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peareHToB J1aH B U30BITKE

3.2. O0mas xapakTepucTUKA
XMMHYECKHUX 3J1eMeHTOB VIA-
rpynnbl. Cepa u eé coeuHeHUsI.
(64.)

OO61as xapakTepuCcTHUKa 3JIEMEHTOB

bu6mmoreka [IOK

42 9.02
VIA-rpyniibt https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.

43 Haxoxnenue cepbl u €€ coeTMHeHUM 13.02 bu6mmoreka [IOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl

44 CepoBoopo/i, CTpoeHHUE, 16.0 bubnuorexa [JOK
(hU3UYEeCKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,

45 ¢u3nyueckre 1 XUMHUYECKHE CBONCTBA, 20.02 bubmorexa HOK

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

MIPUMEHEHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO crIocoba

46 MOJIy4€HHUSI CEPHOMN KUCIIOTHI. 97,02 bubnuoreka [IOK
XHWMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl COETUHEHUSIMU
cephl

47 Briuucnenue maccoBoii 1011 BBIX0Aa 1.03 bubnmoreka [JOK

MPOIYKTa peakIuu

3.3 O0mas xapakTepucTuKa
XMMHYECKHX 3J1eMeHTOB VA-
rpynnsl. A3ot, ¢pochop u ux
coeIMHEeHHUSs

https://m.edsoo.ru/00adec8a
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OOm1ast xapaKTepUCTHKA SIIEMEHTOB
VA-rpynmsl. A30T, pacipocTpaHeHHE

bubmuorexa [JOK

48 5.03
B IIpHUpoe, Gu3nyecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
AMMHaK, ero Gpu3nvecKue u

49 XUMHYECKHE CBOMCTBA, MOJyYCHUE U 7.03 bubmorexa [IOK

> oY ' https://m.edso0.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Neb no teme
50 «ITonyueHne ammuaka, U3y4eHHUE €ro 12.03 bubmorexa [JOK
_ Y 13 ' https://m.edsoo.ru/00adf180
CBOMCTBY»

51 A3oTHas KUCI0Ta, e€ GU3nIecKue u 15.03 bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX Eub 1OK

nonmoTexa

52 oOpeHwuii. XuMudeckoe 26.03
yAoop . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

53 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfl)?,n(qe)cxne " 29.03 bubmorexa [JOK

p N ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYeHUE
Hcnonbs3oBanue ¢pocdaTos B
54 Ka4yeCcTBe MUHEPATLHBIX YI00pEHUH. 3.0 bubnuotexa [JOK

3arpsi3HEHUE PUPOTHON CPEIbI
dbocharamu

https://m.edsoo.ru/00adfc20

3.4 O0mas xapaKkTepuCcTHKA
XHMHYeCcKHX 3JieMeHTOB |V A-
rpynnbl. Yrjiepoa U KpeMHHMH U UX
CcOeMHEeHUA



https://m.edsoo.ru/00adeea6
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Yraepon, pacripocTpaHEHHE B

bubmmoreka [JOK
55 HpI/IPOI[C, bu3MYeCKue 1 XUMHYCCKHE 5.04 https://m.edsogru/OOadfd9c
CBOICTBa
Oxcunel yraepona, ux pusndeckue u
56 XUMHYECKHUE CBOMCTBA. 9.04 bubmuorexa [JOK
DKOJOTUYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)
.. bubnuorexa [JOK
57 VYronbHast KUCIOTA U €€ CoNn 12..04 httos://m.edsoo.ru/00ae006e
[IpakTryeckas padora Neb mo reme
58 "[losydyeHne yriekucioro rasa. 16.04 bubnnorexa [HOK
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavyaIbHBIE TOHATHS 00
59 OpraHNYECKUX BEIIECTBAX KaK O 19..04 bubmaorexa [JOK
https://m.edsoo.ru/00ae054e
COCITMHEHUSX yTIIepoaa
. bubmuorexa [JOK
60 Kpemuuii u ero coemuHeHUs 23.04 httos://m.eds00.ru/00ae080a
[IpakTnueckas padora Ne 7. Pemenue
61 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME 94.04 bubnmnoreka [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonrtponbHas padora Ne4 o reme BuGmorexa LOK
62 «BakHeWe HeMeTalTbl i UX 26.04

COCAUHCHUA»

Pa3znen 4. Xumus u okpyxaonias
cpena

https://m.edsoo.ru/00ae0el18

4.1. BemecTBa M MaTepuaJibl B
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JKM3HHN Y€JI0BCKaA

63 BemiectBa u maTepuaisl B 1 29..04. bubnunoreka [HOK
[MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50

64 XHUMHUECKOE 3arpsi3HEHUE 1 30.04 bubnmoreka [JOK
OKpYKarlolleu cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perienun 1 6.05 bubmumoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
4.2 Pe3epBHOE BpeMmsi

66 PesepBHeIil ypok. O600ICHHE 1 1 8.05 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0dOa

67 PesepBHeIil ypok. O600ICHHE 1 1 15.05 bubnnoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHrlit ypok. O6o0mienue u 1 17.05 bubnnoreka [JOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. 8 kmacc INabpuensa O.C. Xumus. § knacc: yue0. st obmeoopazosar. opranuzamuii / O.C.
I"a6puensu, U.I'. OctpoymoB,C.A. Cinankos. — M. : [IpocBemenue, 2023. — 175 c. : un
2. Xumusa. 9 xmacc: yue6. mna oOmieoOpasoBar. opranmsainuii / O.C. TI'abpuensn, W.I.

OctpoymoB,C.A. Cnankos. — M. : IIpocBemenune, 2023. — 223 c. : ui.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. T'abpuensn O.C., JlpicoBa I'.I'. Xumus. [IpoBepounbie U KOHTPOJIbHBIE PabOTHL. 8 Kiacc.
Y4ebHoe mocobue aisi o0meo0pa3oBarenbHBIX yupexaeHuid. M3matensctBo «IIpocBemenue»,
2021
2. Tabpuensun O.C. Xumus. [IpoBepouHble U KOHTPOJbHBIE pabOTHL. 9 Kiacc : ydeOHOe
nocobue s obeodpazoBarenbHbix opranuzanuii / O.C. I'abpuenss, I'.I'. JIsicoBa. M. : -
[Tpocsemenne,2021. — 191 c.

3. Tpoery6osa H.II. [Toypounsie pa3paboTku mo xumuu. 8 kiacc. — 3-¢ u3n. — M.: BAKO,
2018. — 400 c.- (B nomours mkonsHOMYy yuutento) [loypounsie pa3paboTku mo Xxumuu. 9

knacc. — M.: BAKO, 2016. — 432 c.- (B momoIip MIKOJIbHOMY YYHTEIO)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. ChemNet: [TopTan GpyHIaMEHTAIEHOTO XMMHUYECKOTO 00pa3oBanus Poccun.
Xumuueckas nHGpopmanmonHas cetb. http://www.chemnet.ru.

2. WebElements: onnaiiH-CripaBOYHUK XUMUYECKHUX 3JIEMEHTOB.
http://webelements.narod.ru

3. A30yka web-morcka s xumukoB. http://www.abc.chemistry.bsu.by



4. AIXUMUK: caiit JI.}O. Anmukoeposoii. http://www.alhimik.ru

5. BuptyanpHas xumudeckas mkosa. http://maratakm.narod.ru

6. Becepoccuiickas onmuMImiaza mkoJIBHUKOB o xumuu. http://chem.rusolymp.ru
7. Tazera "Xumus" u caidt 1y yuurens 'S uiy Ha ypok XUMHUH'".
http://him.1september.ru

8. EcTecTBeHHO-HAY4YHbIE SKCIIEPUMEHTHI — XuMust: Kosekius Poccuiicko-ro
o61eoOpazoBarenbHOro nmopraia. http://experiment.edu.ru.

9. Kypc xumun Ha cepBepe OECIUIATHOTO JUCTAHIIMOHHOTO 00pa30BaHUSL.
http://www.anriintern.com/chemistry/

10. OnumnuaanHble 3amaun no xumuu. http://tasks.ceemat.ru

11. OTkpeITBIN KOJUTIeK: XuMus. http://www.chemistry.ru

12. [MonynsipHasi OnOIMOTEKAa XUMUYECKUX 1eMeHToB. http://n-t.ru/ri/ps/

13. [IpakTrueckas u TeopeTrueckas xumus. http://chemfiles.narod.ru

14. Caiit Alhimikov.net: mone3nas nHGoOp™MaIus Mo XUMHUH.
http://www.alhimikov.net

15. CopocoBckuit 00pa3oBaTeNIbHBIN xypHaI: xuMus. http://journal.issep.rssi.ru
16. Xumuueckuii moptan ChemPort.Ru. http://www.chemport.ru

17. Xumuueckuii cepep HimHelp.ru: yueGubie u cripaBOYHbIC MaTEpUAIIbI.
http://www.himhelp.ru

18. Xumust st BCeX: HUTIOCTPUPOBAHHBIC MaTepHaIbl 110 00IIIeH, OpraHu-
YeCcKoM U Heoprannyeckor xumuu. http://school_sector.relarn.ru/nsm

19. Xumust u xku3Hb - XX| Bek: HayqHO-TOMYJIIpHBIN xKypHair. http://www.hij.ru



20. DnexTpoHHas OUOIMOTEKA MO XUMUU U TEXHUKE.
http://rushim.ru/books/books.htm

Xumuaeckuit moptanm ChemPort.Ru. http://www.chemport.ru






