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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mO XWMHM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIIUN MPETOAaBaHUs YICOHOTO TIPEeIMeTa « XUMHUSI
B 00pa3oBarteNbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma 1o Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE coJep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30oBaHMs, a TaKKe TPEOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOM i (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHUI O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIbCKAX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI M YEJIOBEKA, SBIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHHM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOILIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakiuu. O06e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHMs KaK OCHOBBI BCEIO0 €CTECTBO3HAHUS;

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

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 3IEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTHUYECKOTO NMPUMEHEHUS U IMOIYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buonorus. 57 kiacce» U «Pu3nkKa. 7 KIacc.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHYECKON HAayKd Kak OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYMHBIX 000OIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TpPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUHU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, WCHOJIb3ysl 3HAHUS U OIbIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUHU, TPUMEHSITh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAKOLIEN MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJIA HW3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

@u3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKas peakiuus U €€ MpU3HaKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keiie3a ¢ pactBopoM cosn meau (11),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B JKU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3ytoT aM()OTEpHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOu3nyecKui CMBICH MOPSAJKOBOrO HOMEpPA, HOMEpPOB IEpUoAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XMUMHUYECKOM paBHOBecuU. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HKCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoit csizu. Crenens aucconuanuu. CUIbHBIE U clIa0ble 3JEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIIU3E CONEll.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB, MCCIIENOBAHUE BJIEKTPOINPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BbIJIEJIEHHE Ta3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 4 MX COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMu, I[Iesodamu). XJIIOpOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHne u (pU3MYECKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Colau CEpHON KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrtepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas: peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yan00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMHUYECKUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO TNOTEIUICHUS KJIMMaTa, IMaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U NPOMBILUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmme mpeicTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarolre (QU3NUeCKHe M XUMHUYECKHUE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa W MX COEIUHEHUH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MENIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MojydeHue, coOupaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTamndeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kanus). OKcuuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupone. PU3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M con xkene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, alFlOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momots npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHHUIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyia pa3InyHOTO PoJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPHUPOJEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXJeHus (MHIAYKTHBHbBIC, JCAYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MpPEACTaBICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  NPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LEIU JAESITENIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKUUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAcCOBas JOJIs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCHTH OOO3HAUEHHUs, KOTOPhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
U pacrpeie]ICHHe UX 10 JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMUYHBIX KJIACCOB, MOATBEPIK/Iasi OMUCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O0O00IIeHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPABHUJIaM TOJIb30BAHUS XMMHUYECKOM MOCYI0N U JTaO0paTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BATh XUMUYECKYIO0 CUMBOJIUKY JJII COCTAaBJICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBaTh W XapaKTepH30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpallI€HHbIE YPABHEHHS pPEeaKIuii MOHHOrO0 OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIECTBA B PacTBOpE, IPOBOAWTH PACUETHl I10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢M — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumenoBaHue pa3jiesioB U Kommiecteo acon dyeKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK
00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK
U COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBaHHUAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
2.5 0 0 0
Hroro 1o pasneny 30

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.



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

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
31 IIepnoanueckas cucrema 7 bubmuoreka [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYecKasi CBA3b. Bu6miorexa LIOK
3.2 ORHCIHTEILHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Hroro no pastery 15 imesoonTI8STe
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Ilpenmer xumuu. Pons xumuu B Bubmuorexa LIOK
1 pel ' 1 0 0 04.09.2023  https://m.edsoo.ru/ffod210c
JKU3HU 4eoBeka. Tena U BelecTBa .
https://resh.edu.ru/
HOH?ITPI@ O MCTOAAaxX IIO3HAHUA B BI/I6J'H/IOTCK3 HOK
2 A 1 0 0 08.09.2023 = https://m.edsoo.ru/ff0d227e
XUMHAH https://resh.edu.ru/
[IpaxTuueckas padora Ne 1 «IIpaBuia
a00TEI B JIA00OPATOPUU U IIPUEMBI Brommozexa [IOK
3 P ; P : P P 1 0 1 11.09.2023  https://m.edso0.ru/ff0d23dc
0OpAllCHUA € TAOOPATOPHLIM https://resh.edu.ru/
000pyIOBaHUEM
Yuctele BemecTsa U cmecu. CrmocoObl bubmorexa [JOK
4 HeeTea r ‘ 1 0 0 15.00.2023  https://m.edsoo.ru/ff0d26ca
PA3/ICIICHI cMeceH https://resh.edu.ru/
: H;)axmqecxaﬂ pa6oVTa Ne2 . . , 15.09.2003 BuGmorexa IOK
«rasierenne CMeceHu (na mpumepe o https://m.edsoo.ru/ff0d28c8
OYUCTKHU TOBapEHHOU COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYITBI 1 0 0 22.09.2023 = https://m.edsoo.ru/ff0d2a6¢c
https://resh.edu.ru/
XI/IMI/I‘IeCKI/Ie DJIEMCHTBI 3HaKI/I BI/I6HI/IOTCK3 HOK
7 ’ 1 0 0 25.09.2023 | https://m.edsoo.ru/ff0d2be8

(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

https://resh.edu.ru/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/

bubmuorexa [JOK

8 [IpocThie U ClIOKHBIE BEIIECTBA 29.09.2023 = https://m.edsoo.ru/ff0d2a6¢c
https://resh.edu.ru/
bubmuorexa [JOK

9 ATOMHO-MOJICKYJIIPHOE YUCHHUE 03.10.2023  https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/

3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB. bubnmoreka [JOK
10 Xumuueckasi popmyna. BaneHTHOCTb 06.10.2023 = https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX DJIEMEHTORB https://resh.edu.ru/
OTHOcHTENbHAS aTOMHAs Macca bubmorexa LOK
11 o ' 10.10.2023 = https://m.edsoo.ru/ff0d323c
THOCHTEJIbHAS MOJICKYJIIpHAs Macca https://resh.edu.ru/
MaccoBasi 107151 XMUMHYECKOTO bu6mmorexa [IOK
13.10.2023
12 9JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
KomunuecTBo BemectBa. MoJib bubmorexa HOK
13 " HeeTEa. MOTb. 17.10.2023  https://m.edsoo.ru/ff0d5230
oJiApHa Macca https://resh.edu.ru/
dusnuecKknue ¥ XUMHUCCKHUE SIBJICHUS bubmorexa LOK
14 < ’ 20.10.2023 = https://m.edsoo.ru/ff0d37fa
HMITICCKAT peaKii https://resh.edu.ru/
[Ipu3HaKy U yCIOBUS MPOTEKAHUS bubmorexa LOK
15 p Y . P 24.10.2023  https://m.edsoo.ru/ff0d3al6
XUMIHECKHX peakiiH https://resh.edu.ru/
3aK0H COXpaHEHHUs MacChl BEIIECTB bubmorexa HOK
16 < P HHects. 27.10.2023  https://m.eds0o.ru/ff0d3b88
MMHACCKHC ypaBHCHHA https://resh.edu.ru/
Breranciierunst konmmaecTBa, MacChl bubmuorexa [JOK
17 BEIIECTBA 110 YPABHEHUSIM 7.11.2023 https://m.edsoo.ru/ff0d5708

XUMHYECKUX PEAKIUI

https://resh.edu.ru/



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://resh.edu.ru/

Krnaccudukanus XuMrHuecKux

bu6mmoreka [IOK

18 peakiui (COeMHECHNUS, PA3JIOKCHHUS, 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa) https://resh.edu.ru/
M. B. JIoMOHOCOB — yu&HBbIN- bubnunoreka [HOK
19 sHImkIoneauct. O6o0eHne u 14.11.2023  https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3auuvs 3HaHUI https://resh.edu.ru/
bu6mmoreka [IOK
20 KI;’HTPOHI’HM padora Nel 1o Teme 17.11.2023 https://m.eds00.ru/ff0d4290
«BerecTBa 1 XUMHUYECKUE PEAKIIUN» https://resh.edu.ru/
Bo3nyx — cmecsk razos. Cocras bu6mmorexa [IOK
21 Bo3ayxa. Kucinopom — aieMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H https://resh.edu.ru/
du3nYecKre U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
22 KHCIIOpo/ia (peakiMKi OKUCIICHHS, 24.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax https://resh.edu.ru/
Crioco0bl MoTy4eHus1 KUCIOPO/ia B bubmuorexa [JOK
23 71a00paTOPHH U TIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
28.11..2023
IIpumenenne Kkucaopoaa https://resh.edu.ru/
TennoBoii 3¢ hexT xumudeckoin
€aKIUH, TIOHSATHE O bubmorexa HOK
24 PeaKHmH, 01.12.2023 | https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM yPaBHEHUH, K30 https://resh.edu.ru/
1 DHJIOTEPMUYECKUX PEAKITUIX
TonnuBo (Hed Tk, Yroib U MeTaH). bubnuoteka [JOK
25 3arps3HeHue Bo3ayXa, CIoCOObI ero 5.12.2023 https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS https://resh.edu.ru/
IIpakTuyeckas padora Ne 3 o Teme bubnnoreka [JOK
26 «[Tomyuenue u cobupanue Kucioposa, 8.12.2023 https://m.edsoo.ru/ff0d4ae2

HU3YUCHHUC CTO CBOMCTB»

https://resh.edu.ru/
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Bomopon — anemeHT u nmpocToe

bubmuorexa [JOK

27 0 12.12.2023 = https://m.edsoo.ru/ff0d4dd0
BemecTBo. HaxoxneHue B mpupoe https://resh.edu.ru/
dusnueckre U XUMUYECKHUE CBOMCTBA Enbmiorexa IOK

28 0 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOAOpOAA. LIPUMEHCHHE BOOpOa https://resh.edu.ru/

bu6mmoreka [IOK

29 IToHsTHE O KMCIIOTAX M COJISIX 19.12.2023 | https://m.edsoo.ru/ff0d50d?2

https://resh.edu.ru/
CrocoOsI ITOIyYEeHUsI BOIOPOIa B bubmiorexa [JOK

30 . ya AOPOA 22.12.2023  https://m.eds0o.ru/ff0d4ddo
frabopartopiu https://resh.edu.ru/
[IpakTuueckas pabora Ne 4 o Teme bubnuoreka [IOK

31 «[Tomyuenue u cobupanue BoIopoa, 26.12.2023 = https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY https://resh.edu.ru/
MostspHBIA 00BEM ra3oB. 3aKOH bubmaorexa LJOK

32 A p ’ 12.01.2024 = https://m.edsoo.ru/ff0d542e

BOTAZpo https://resh.edu.ru/
B 0BéMa,

. BIUKCIIEHUS 00BEMA, KOJINYECTBA 16,0120 Bu6miorexa LOK
BellecTBa Tasa o ero HgBeCTHO_I_wy o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus 00bEMOB ra3oB 0 bu6mmoreka [IOK

34 YPaBHEHMIO PEAKIIMK Ha OCHOBE 19.01.2024  https://m.edsoo.ru/ff0d5708
3aK0Ha 00BLEMHBIX OTHOIIEHWI ra30B https://resh.edu.ru/
dusndeckre U XUMUYECKHIE CBOMCTBA Bubmaorexa LOK

35 23.01.2024 | https://m.edsoo.ru/ff0d587a
BOJIBI https://resh.edu.ru/

36 CocraB ocHoBanuii. [Tonsitue 00 96.01.2024 bubnmuotexa [JOK

WHJMKAaTOpax

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

https://resh.edu.ru/

bubmuoreka [JOK

37 30.01.2024 = https://m.edsoo.ru/ff0d5b40
pacTtBopbl. MaccoBas 70715 BellecTBa https://resh.edu.ru/
B pacTBoOpe ' T
[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PACTBOPOB C bubmmorexa LIOK

38 p L p up . 02.02.2024  https://m.edsoo.ru/ff0d5eba
ornpeaenéHHOM MacCcoBOU J0eit https://resh.edu.ru/
PacTBOPEHHOTO BEILIECTBAY ' o

bu6mmorexa [IOK

K 60ota No2

39 OFTPOIbIIAT pAbOTA 22 TO TEME 06.02.2024  https://m.eds00.ru/f0d6342
«Kucnopoa. Bogopoa. Boga» https://resh.edu.ru/
Oxcuppl: cocTaB, KiaccupUKalus bubmorexa LIOK

40 ' ’ ’ 9.02.2024 https://m.edsoo.ru/ff0d664e
HOMCHKIaTYpa https://resh.edu.ru/
[losnydyeHne u XUMHYECKUE CBOWCTBA bubimmoreka [JOK

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 13.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB https://resh.edu.ru/
OcHoBaHUA: COCTaB, KJIacCUPUKAIIH bubmmorexa LIOK

42 : ’ ’ 16.02.2024 = https://m.edsoo.ru/ff0d67ca
HOMCHITATYpa https://resh.edu.ru/
[TonydyeHue 1 XuMHYECKHE CBOMCTBA bubnuorexa LIOK

43 i B 20.02.2024  https://m.edsoo.ru/ffod67ca
OCHOBAHIH https://resh.edu.ru/
Kucnotsr: coctas, knaccuduxarms bubmmorexa LIOK

44 ' ’ ’ 23.02.2024 = https://m.edsoo.ru/ffOdfee2
HOMCHKIaTypa https://resh.edu.ru/

45 [losnydyeHne n XUMHYECKUE CBOWCTBA 97.02.2024 bub6nuorexa [IOK

KHUCIIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

https://resh.edu.ru/

bubmuorexa [JOK
46 CHOSO6BI MOJTYYCHUS, XUMHUYECKUE 01.03.2024 https://m.eds0o.ru/00ad9474
CBOWCTBa
[TpakTuyeckas padora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe bubmorexa LHOK
47 P 8 05.03.2024  https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX _
_ https://resh.edu.ru/
COCIMHEHUI»
['eHeTHUeCKas CBsI3b MY KJIaCCaMH bubmorexa [JOK
48 y . 8.03.2024 https://m.edsoo.ru/00ad9a50
HEOPTraHUYECKUX COCTUHCHUI https://resh.edu.ru/
O06o0mieHne 1 cucTeMaTU3aIus bubmorexa LHOK
49 B 12.03.2024  https://m.edsoo.ru/00ad9ch2
SHatn https://resh.edu.ru/
KonTponbnas pabota Ne3 mo teme bubnuorexa [JOK
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 15.03.2024  https://m.edsoo.ru/00ad9ela
coequHeHun" https://resh.edu.ru/
[lepBbie NOMBITKU KJIaCCUPUKALTUN bubnuoreka [IOK
51 XUMHUYECKUX dNieMeHTOB. [ToHsaTHE O 19.03.2024  https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX JIEMEHTOB https://resh.edu.ru/
[leproanueckuii 3aKoH 1 bubnuoreka [IOK
52 [lepuonnyeckas cucreMa XUMHIECKUX 22.04.2024  https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menneneesa https://resh.edu.ru/
bu6mmoreka [JOK
53 [lepuopl, TpyNIBI, MTOATPYIIIHI 02.04.2024 = https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
Crpoenune atoMoB. CocTaB aTOMHBIX bubmorexa HOK
54 B ' 05.04.2024 | https://m.edsoo.ru/00ada342

saep. M3oTonsl

https://resh.edu.ru/
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CTpoeHue IIEKTPOHHBIX 000JI04EK

bubmuoreka [JOK

55 aToMoB 3JieMeHTOB [leprnoandeckoit 15.04.2024 https://m.edsoo.ru/00adashe
cuctemsl [. . MenaeneeBa
XapakTeprcTUKa XUMUYECKOTO
3JIEMEHTA [0 €0 MOJIOKEHUIO B Bubmuorexa LIOK
56 . . W 09.04.2024 | https://m.edsoo.ru/00adag24
eproieckoi cucreme /1. 1. https://resh.edu.ru/
Meunneneena
3nauenue Ilepuonnueckoro 3akoHa
JIS1 PA3BUTHUA HAYKHU U IIPAKTUKHU I[ EI/I6J'II/IOTCKH HOK
57 IZ/[I I\/I[) YK . pu o 12.04.2024 = https://m.edsoo.ru/00ada96e
. MeHneneeB — yu€HbIi, Meaaror u https://resh.edu.ru/
rpakjaHuH
DNEeKTPOOTPULIATEIIBHOCTH ATOMOB bubmiorexa IJOK
58 pOOTPHH 16.04.2024 https://m.eds00.ru/00adaab8
XUMHAYECKUX IIEMEHTOB
https://resh.edu.ru/
bubmuorexa [JOK
59 HoHHasg xumuueckas CBA3b 19.04.2024 | https://m.edsoo.ru/00adac34
https://resh.edu.ru/
KOBaJ'IeHTHaﬂ IIOJIAPHAd XUMHNUYCCKas BI/I6J'II/IOT€K3 HOK
60 p 23.04.2024 | https://m.edsoo.ru/00adaab8
CBA3D https://resh.edu.ru/
KoBasienTHasa HENONApHAS Brbmmozexa [IOK
61 P 26.04.2024 https://m.edsoo.ru/00adaah9
XAMUYECKasI CBI3b
https://resh.edu.ru/
bu6mmoreka [IOK
62 CrerneHp OKUCIIEHUS 03.05.2024 = https://m.edsoo.ru/00adae28
https://resh.edu.ru/
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE Bubmzorexa LIOK
63 07.05.2024 | https://m.edsoo.ru/00adb076

peakiuu

https://resh.edu.ru/
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bubmuorexa [JOK

64 OKuCINTEIN U BOCCTAHOBUTEIN 1 10.05.2024 https://m.edso0.ru/00adb076
https://resh.edu.ru/

KontponsHas padora Ne4 o reme bubnuoreka [IOK

65 «Ctpoenue atroMa. XUMUYECKast 1 14.05.2024  https://m.edsoo.ru/00adb486
CBSI3b) https://resh.edu.ru/
O0001IeHre U cUCTEMaTU3 AU bubmoreka LOK

66 ”f o 3 . 1 17.05.2024  https://m.eds00.ru/00adh33c
SHAHHH. TC3CPBHBIM YPOK. https://resh.edu.ru/
O06001IeHYE ¥ CUCTEMATU3 AL Bubmzorexa LIOK

67 Hvl p N 1 21.05.2024  https://m.edsoo.ru/00ad9ch2
SHAHHH. TC3CPBHBII YPOK. https://resh.edu.ru/
O0001IEHYE ¥ CUCTEMATU3ALIUS Brommozexa [IOK

68 Hvl p N 1 24.05.2024 https://m.edsoo.ru/ff0d61c6
SHAHHH. TC3CPBHBII YPOK. https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero U3y4eHust o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.
Ilepuonnueckas cucrema bubnmoreka [JOK
1 XUMHYECKHX dyemMeHToB /1. U. 1 0 0 https://m.edsoo.ru/00adb59e
06.09.2023 _
MeHieneeBa B CBETE YUEHUS O https://resh.edu.ru/
CTPOCHHUH aToMa.
OCHOBHBIE BUJIbl XUMUYECKOMN CBSA3U. bubnuorexa [JOK
2 BOKHEUIIINE KJIACCHI HEOPTaHUIECKUX 1 0 0 https://m.edso00.ru/00adb6b6
. 07.09.2023 _
COCIMHEHU. https://resh.edu.ru/
DNEKTPOIUTH U HEIJICKTPOJIUTHI.
DNEKTPOIUTHYECKAs UCCOLUAIIS
BEIIIECTB B BOJHBIX PacTBOPaxX bubmorexa HOK
3 . P | pax. 1 0 0 https://m.eds00.ru/00adb7e2
JlaGopatopuslii onbIT 1. "McnbiTanue 13.09.2023 .
https://resh.edu.ru/
BEIIIECTB HA DJICKTPUICCKYIO
MIPOBOJIUMOCTBH"
DNEKTPOTUTHYECKAS JUCCOITUAITIS bubmiorexa LOK
4 P - - 1 0 1 14.09.2023 https://m.edsoo.ru/00adbac6
KHCJIOT, IIeJI0Uel U coJien .00. https://resh.edu.ru/
Cnalble ¥ CUITbHBIE AJIEKTPOJIUTHI.
5 1 0 0 https://resh.edu.ru/
Crenens AMCCOLUALNN 20.09.2023 :
Peakmii noHHOTO OOMEHA M YCIIOBHUS
. bubmuorexa [JOK
uX nporekanus. JlabopaTopHbIii
6 Ned " P 5 1 0 0 91.09.2023 https://m.edsoo.ru/00adbch0
ombIT Ne2." Peakninn oOMeHa MKy .00. https://resh.edu.ru/
pacTBOpaMu AEKTPOITUTOB"
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OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
7 peakuuu. OKUCICHUE U 97.09.2023 https://m.edsoo.ru/00adc28c
BOCCTAHOBJICHUE https://resh.edu.ru/
Peakmin noHHOTO OOMEHA M YCIIOBUS
uX npoTekanus. JlabopaTtopHbIit bubmorexa LHOK
8 pNo3 K ) 98.09.2023 https://m.edsoo.ru/00adbe9a
onbIT Ne3. KauecTBeHHBIE peakInu .00. https://resh.edu.ru/
Ha MOHBI.
OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
9 peakiuu. OkucieHue u 04.10 2023 https://m.edsoo.ru/00adcade
BOCCTAHOBJICHUE https://resh.edu.ru/
bubmuorexa [JOK
1 r i /. .
0 UPOJTA3 COJICH 05.10.2023 https.//m edsoo.ru/00adcd68
https://resh.edu.ru/
[TpakTuueckast pabota Ne 1. Pemenue bubnuorexa [JOK
11 SKCIIEpU-MEHTAIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/00add448
11.10.2023 _
«INEKTPOIUTUYECKAS TUCCOLIUALIUSI https://resh.edu.ru/
Konrtponsnas padora Nel o teme: bubmorexa HOK
12 5 12.10.2023 https://m.edsoo.ru/00add5d8
«INEKTPOIUTUYECKAS TUCCOITUALIHS. 10. https://resh.edu.ru/
[TonoxxeHne KUCIOpoia u cepsl B
NepPUOANYECKON crCcTEME bubnuoreka [IOK
13 XUMHUYECKHUX AJIEMEHTOB, CTPOCHHUE https://m.edso00.ru/00add8b2
18.10.2023
ux aToMOB. O30H — aJIJIOTPOIHAA https://resh.edu.ru/
Mo (pUKAIHS KUCIIOPO/A.
Cepa. AmtoTporusi cephbl. bubnmoreka [JOK
14 DuU3NYECKUEe U XUMU-YECKUE https://m.edsoo.ru/00add9d4
. 19.10.2023
cBolcTBa cepsl. [IpumeHenue. https://resh.edu.ru/
15 CepoBogopoa. Cynbduabt bubnmnoreka [JOK
JlaGopaTtopHbIit onbIT Ned: 25.10.2023  https://m.edsoo.ru/00addd12
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Pacno3naBanue cynbhua- u
Cynb(UT-HOHOB B PacCTBOpE

https://resh.edu.ru/

Cepnuctslii ra3. CepHucTas KucioTa
u ee cosu. JlabopaTopHsblil onbIT Ne5:

bu6mmoreka [IOK

16 https://m.edsoo.ru/00addbfa
Pacno3naBanue cynb(haT-mOHOB B 26.10.2023 https://resh.edu.ru/
pacTBope.

Oxkcuga cepri(V1). CepHast kuciora u bubmorexa LHOK

17 a6 . Ne6 08.11.2023 https://m.edsoo.ru/00addecO
ee conu JlabopatopHslii onbiT Ne A1 https://resh.edu.ru/
OKucnuTeNbHBIE CBOMCTBA bu6mmoreka [IOK

18 KOHIICHTPHUPOBAH-HOM CEpHOI 09.11.2023 httpsE//m.edsoo.ru/OOaddfe2
KHCJIOTBI. https://resh.edu.ru/
[TpakTuueckast pabota Ne 2. Pemenue bubnuorexa [JOK

19 SKCIIEpU-MEHTAJIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/00ade104

15.11.2023 _
«Toarpymmna Kuciopoa» https://resh.edu.ru/
[TonsaTHE O CKOPOCTU XUMUYECKUX bubnunoreka [HOK
20 peakuuii. Katanuzaropsl. https://m.edsoo.ru/00ade348
16.11.2023
XVMMHYECKOE PaBHOBECHE https://resh.edu.ru/
[Tonoxxenue azora u pochopa B
NepPUOANYECKON crCcTEME bubnuoreka [IOK
21 XUMUYECKHUX AJIEMEHTOB, CTPOCHHUE https://m.edsoo.ru/00ade488
. 22.11.2023
nx atomoB. A3ot. CBoiicTBa, https://resh.edu.ru/
MpPUMEHEHUE
bu6mmoreka [IOK
AMMuak. OU3NYecKue 1 XUMHUIECKHE

22 N H 93.11.2023 https://m.edsoo.ru/00ade64a

cBoiictBa. [lonydenue, mpuMeHeHue A1 https://resh.edu.ru/
Conu ammonus . JlabopatopHbIit bubnmuotexa [JOK
23 onbIT Ne7: B3aumonelicTBue comneit 99.11.2023 https://m.edsoo.ru/00ade802

aMMOHU CO mICIoYaMu

https://resh.edu.ru/
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[IpaxTuueckas padora Ne 3.

bu6mmoreka [IOK

24 «IlonydyeHne aMmmMHuaKa u U3y4eHue https://m.edsoo.ru/00ade64a
. 30.11.2023 _
€ro CBOMCTB» https://resh.edu.ru/
A3zotHas kucnota. Ctpoenue bubmoreia OK
25 - P 06.12.2023 https://m.edsoo.ru/00adea28
MOJICKYIIBL. LIOMYHCHHC. " https://resh.edu.ru/
. . bu6mmoreka [IOK
OxucnuTeNnbHble CBONCTBA A30THOMN
26 07.12.2023 https://m.edsoo.ru/00adec8a
KHCIOTH A https://resh.edu.ru/
bubmuoreka [JOK
27 Conu a30THOM KUCIIOTHI 13.12.2023 https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
bu6mmorexa [IOK
o LA .
28 COC(}) op. Astotporua gochopa 14.12.2023 https://m.edsoo.ru/00adeeab
Boiictsa ocopa o https://resh.edu.ru/
Oxcun pochopa(V). bubmmoreka [IOK
29 OprodocdopHast KHCIOTa U €€ COJIH. https://m.edsoo.ru/00adf004
20.12.2023
MunepanbHbie y100peHusl. https://resh.edu.ru/
[TpakTnyeckas padora Ne 4. bubnuoreka [IOK
30 «OnpenenueHHe MUHEPAITBHBIX 91.12.2023 https://m.edsoo.ru/00adf180
yIA0OpeHu» https://resh.edu.ru/
[TonoxeHue yriepoja U KPeMHHUS B
NEPUOAN-YECKON cucTeMe bubnnorexka [JOK
31 XUMUYECKHUX AJIEMEHTOB, CTPOCHHUE https://m.eds00.ru/00adf306
27.12.2023
UX aTOMOB. AJUIOTPOMNHbBIE MOIUDU- https://resh.edu.ru/
KaIlll{ yriiepoJia
Oxkcun yriepona (11): coiicTaa, bu6mmorexa [IOK
32 ¢du3nonoruueckoe AeUCTBUE Ha 98.12.2023 https://m.edsoo.ru/00adf518

OpraHu3M

https://resh.edu.ru/
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Oxkcua yriepona (V). Yronpaas

bubmuorexa [JOK

33 /Im. .
KHUCJIOTA B €€ COJIM. 10.01.2024 https.//m ed500.1/00adT684
https://resh.edu.ru/
JlaboparopHsbrii onbIT Ne§: bubnnoreka [JOK
34 KauectBennast peaxiyst Ha KapOoHaT- 11.01.2024 httpsE//m.edsoo.ru/OOadchO
HOH https://resh.edu.ru/
[TpakTuueckas padota Ne 5.
[Monyuenue okcuna yraepona (1V) u bubmorexa [JOK
35 . https://m.edsoo.ru/00adfd9c
M3y4eHue ero cBoucTB. Pacmo- 17.01.2024 _
https://resh.edu.ru/
3HaBaHUE KapOOHATOB
Kpewmnuii u ero coequnenus. CTexio.
. . bubnuorexa [JOK
Llement. JlabopatopHblil onbIT Ne9:
36 K i 18.01.2024 https://m.edsoo.ru/00adfebe
a4eCTBEHHAs PEaKIIHs Ha CUITMKAT .01. https://resh.edu.ru/
WOH
O060061eHrne MmaTepurania 1o TeMam: bubnuorexa [JOK
37 «Kucnopon u pochop. A3zor u 94.01.2024 httpsE//m.edsoo.ru/OanOOGc
dbochop» https://resh.edu.ru/
KonrponbHas pabora no remam: bubnnorexka [JOK
38 «Kucnopoz u ¢pochop. Azor u 95 01.2024 httpsi//m.edsoo.ru/OanOZ?e
dochop». https://resh.edu.ru/
[Tonmoxenne meTamioB B
NepPUOANYECKON CUCTEME bubnuoreka [IOK
39 XHUMUYECKHX dJ1eMeHTOoB 1. 1. https://m.edso0.ru/00ae054¢e
31.01.2024 _
MenaeneeBa. Meranueckas CBs3b. https://resh.edu.ru/
PusnyecKkue CBOKM-CTBa METAIIIOB
40 XuUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
Psin nanpsbxeHuit MeTauios. 01.02.2024  https://m.edsoo.ru/00ae080a
41 [Ilenounbie MeTamabl. HaxoxaeHue B 07.02.2024 bubmuorexa [JOK

npupoae. usnyeckne u XuMUIECKHe

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://resh.edu.ru/
https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/
https://m.edsoo.ru/00adfebe
https://resh.edu.ru/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

cBoiicTBa. [Ipumenenue.

https://resh.edu.ru/

bu6mmoreka [IOK

42 K 7| . J//m. .

AJIBIIUHA ¥ €T0 COEINHEHUS 08.02.2024 https.//m edso0.ru/00ae0el18
https://resh.edu.ru/
bu6mmoreka [IOK

JKecTkocTh BOIBI M CIIOCOOEI €€
43 14.02.2024 https://m.edsoo.ru/00ae103e
YCTpaHCHUA. T https://resh.edu.ru/
Amromuuunii. HaxoxaeHue B Eubmorexa ITOK
44 Croii 15.02.2024 https://m.edsoo.ru/00ael1156
npupone. CBoNCTBa allFOMUHUS. .02. httos://resh.edu.ru/
AMOOTEpPHOCTb OKCHJIA U
FI/I)IpOKCI/IIIa AJIFOMUHUNA.
. bubmuorexa [JOK
Jlaboparopubiii onbiT NelO:
45 0 91.02.2024 https://m.edsoo.ru/00ae1156
onyquHve THJIPOKCH/IA ATFOMUHUS .02. https://resh.edu.ru/
B3aUMOJIEHCTBUE €ro ¢ KUCIOTaMH U
[IEJI0YaMH.
O00011eHNe 3HAHUHN 110 TEME
bu6mmoreka [IOK
«QnemenTsl |IA—IIIA-rpynn
46 . 99 02.2024 https://m.edsoo.ru/00ae1278
TICPHOAMHCCKOU TADIHLIB! T https://resh.edu.ru/
XUMHYECKHUX DIIEMEHTOB).
bu6mmoreka [IOK
K .H .
47 enve 30- HAXOAICHAC B PHPOAC https://m.edso0.ru/00ae14b?2
CBolicTBa xenesa. 28.02.2024 .
https://resh.edu.ru/
OKcuIbl, THAPOKCUIBI U COJIH
xenesa(ll) u sxe-meza(lll)
Jlaboparopubiit onbiT Nell: bubmorexa HOK
48 29.02.2024  https://m.edsoo.ru/00ae14b2

[Monyuenue rua-poxcuaos sxenesa(ll)
u xene3a(lll) u B3aumo-zaeicTBre ux
C KUCIIOTAMH U IIETOYaMH.

https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/

JlaboparopHsrit onbiT Nel2.
KauecTBeHHbBIC PEaKIIMU HA HOHBI
xenesa (1) u (11).

49

[MonsTue o metamurypruu. Criocoobl
noiy4eHnus: metaioB. [Ipobaembl
0€30TXO0/IHbIX IIPOM3BO/ICTB B

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

. 06.03.2024 _
METAJULyPTUH U OXPaHa OKPYKaIOIIEeH https://resh.edu.ru/
CpEIBL.
bu6mmorexa [IOK
50 Crnassl. 07.03.2024 https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
[TpakTrueckas paborta Ne 6. Pemenue

51 AKCIEPU-MEHTAIBHBIX 3a/1a4 I10 TEME 13.03.2024 https://resh.edu.ru/
«MeTatbl ¥ UX COSAMHCHHUS.

O06o001IeHre 3HAHUI TI0 TeMe bubmorexa [JOK

52 06 . 14.03.2024 https://m.edso0.ru/00ae1886
«OO01111e CBOKCTBA METAIITIOBY. .03. https://resh.edu.ru/

_ bu6mmoreka [IOK
KonTponbHas pabora no teme:

53 06 . 90.03.2024 https://m.edsoo.ru/00aelae8
«O0111e CBOMCTBA METAIITIOB. .03. https://resh.edu.ru/
[IepBoHavasbHBIE CBEIEHUS O
CTPOEHUH Opra-HU4ECKHUX BEIIECTB. bubnuoreka [IOK

54 OCHOBHBIE TIOJIOKEHUST TEOPUHU https://m.edsoo.ru/00aelc64

. 21.03.2024
CTPOEHUS OPraHUYECKUX COCTUHEHUN https://resh.edu.ru/
A. M. bByrneposa.
N3omepus. YnpoimenHnas bu6mmoreka [JOK

55 KJIaccu(UKaIUs Op-TAaHUIECKUX 03.04.2024 = https://m.edsoo.ru/00aelc64
COCIMHEHUN https://resh.edu.ru/

56 [TpenenbHble yrieBogopobl. MeTaH, 04.04.2024  bubmmoreka [{OK



https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/00ae1886
https://resh.edu.ru/
https://m.edsoo.ru/00ae1ae8
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sTaH. Ou-3udyeckrue 1 XUMHUYECKUE
cBoiicTBa. [Ipumenenue.

https://m.edsoo.ru/00ael1d86
https://resh.edu.ru/

HenpenenbHble yrieBoaopoabl.
OtuiieH. PU3n-4ecKre U XUMUYECKUE

bu6mmoreka [IOK

S7 /Im. .

cBoiictBa. [Ipumenenue. AueTuiieH. 10.04.2024 https.//m 0500 11/ (ae 3560
https://resh.edu.ru/

JIneHoBBIE YIIIEBOIOPOIbI
[TpupoaHbIe HCTOUHUKH
yriieBogopoaos. [Ipu-poaHblit ras.

58 https://resh.edu.ru/
HedTs. 3amura atMochepHOTo 11.04.2024 .
BO3/yXa OT 3arpsA3HEHUS
OnHoaTOMHBIE CIUPTHL. MeTaHouI. bubnuorexa [JOK

59 Ortanon. Guszunonoruyeckoe neicTBUE https://m.edsoo.ru/00ae3de8

17.04.2024

CIIUPTOB Ha opra-Hu3M. IIpumenenue https://resh.edu.ru/
MHOroaToMHbIE CITUPTHI. bu6mmorexa [IOK

60 OTWIEHMHUKONb. [ uiepuH. 18.05.2024 https://m.edso00.ru/00ae1750
[Ipumenenue. https://resh.edu.ru/
MypaBbHHAS U YKCYCHAsI KHCIIOTEHI.

61 https://resh.edu.ru/
[TpumeHeHue. 24.05.2024 :
Bricime kapOOHOBBIE KMCTIOTHI.

62 https://resh.edu.ru/
CrnosxHble 3(upBbl. 25.05.2024 .
JKupsl. Poiss xupoB B nponecce bubmorexa HOK

63 5 PEL- P P 02.05.2024  https://m.eds00.ru/00ae3f50
oOMeHa BelIeCTB B OpraHu3Me. https://resh.edu.ru/
I'mroko3a, caxapo3a. Haxoxnenue B
npupoje. Poib rroKo3sl B MUTaHUU bubnnoreka [JOK

64 U YKPETJICHUH 3/I0POBbSL. 08.05.2024  https://m.edsoo.ru/00ae4270

JlaGopatopHsliii onbIT Nel3.
KauecTBeHHas peakuysi Ha IIIIOKO3Y.

https://resh.edu.ru/
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Kpaxman, nemnono3a — npupoHbIe

bu6mmoreka [IOK
65 mommepi. Tlpimerete. 1 https://m.eds00.ru/00ae4270
JlabopatopHbiii onbIT Nel4., 15.05.2024 o '
https://resh.edu.ru/
KauectBenHast pe-akius Ha KpaxMma.
Bbenku - Guonomumepsl. Cocra
0enkoB. Ponib OENKOB B TUTaHUH. bubnunoreka [HOK
66 JlaGopaTopHBIi OTIBIT 1 https://m.edsoo.ru/00ae0dOa
16.05.2024 _
Nel5.KauecTBeHHBIE peakiuu Ha https://resh.edu.ru/
OeIIoK.
[TonmMeps! — BEICOKOMOJICKYJISIPHBIE
bubmuoreka [JOK
coequHenus. [lonuaTumne.
67 1 https://m.edsoo.ru/00adb33c
[Tonmunponuinex. [TonmuBr-HUIXIIOPHUL. 22.05.2024 .
https://resh.edu.ru/
[Ipumenenue
bu6mmorexa [IOK
68 XuMmus 1 310poBbe. JlekapcTaa. 1 23.05.2024 https://m.edsoo.ru/00ad9ch2
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe o0IIeCTBO
«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemenue" Kopnoparus Poccutickuii yaeOHUK
I"abpuensu O. C., Bockoboiinukosa H. I1., flmrykosa A. B. HactonbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

I"abpuensu O. C., AmykoBa A. B. Terpaap a1 1a00paTOPHBIX ONBITOB U
npaktuyeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2022. T'abpuensH, O. C. Meroauueckoe nmocodue k yueonuky O. C.
[Mabpuensna «Xumus». 8 kinacc / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.
[Ma6puensu, O. C. Metoaudeckoe nocooue k yueonuky O. C. 'abpuensna
«Xmmusy. 9 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

XuMmus : TexHosioruueckue kapTol K yueouuky O. C. I'abpuensna «Xumus. 8
Kjaccey : metoauyeckoe nocobdue / JI. . Acanoa. — M. : Jlpoda, 2020

Xumus. 8 ki1.: KoHTposabHBIE U TpoBepoUHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u
ap. - M.: JIpoda, 2022.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

http://www.edu.ru — ®enepanbHble 00pa30BaTEIbHBIE PECYPCHl I OOIIETO
obpasosanust/ https://educont.ru/ - Karamor 1udpoBoro o06pa3oBaTeILHOIO
koHtenta. http://school-collection.edu.ru/ - Eawnas xomtekuus 1u(pPOBBIX
oOpasoBaTenbHBIX pecypcoB. Xumus: http://www.hemi.nsu.ru/ - OcHOBBI XUMHH.
DnexTpoHHbli yueOHuk. http://hemi.wallst.ru/— OOpa3oBaTenbHbI CaWT JIs
IIKOJILHUKOB 1Mo xumuu https://turlom.olimpiada.ru/news/436 - Typuup M.B.
Jlomonocosa https://vos.olimpiada.ru/ - Bcepoccuiickas omumnrana nkoJIbHAKOB.
https://chem8-vpr.sdamgia.ru/-Perry ~ BIIP.http://him.1september.ru  Enunas
KOJUIEKIUSI HOP: [IpenmeTHas KOJUIEKIIUS «Xumus






