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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumMuu HaéT TPEACTABICHUWE O IENAX, OOIIEH CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM MU TeMaM MPOrpaMMbl MO XHMHUHU, ONPEIENSAeT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, OMNpPEAeNSIET BO3MOXKHOCTH TMpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JEATEIHbHOCTH OOYYaroOIIerocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrparoT (GopMUpYEMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUSA U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUU OOECHEYMBAIOTCA CIEeHU(UKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl NMEPBOHAYAIBHBIX IMOHSATUNH XUMHUU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XHUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYE€OHBIX MpeaMeToB: «OKpyKaloluid Mupm,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH H3YyYCHUHU BEIICCTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XUMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BAXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBHSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHre yCIOBHA, CTOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyUarOIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHUW OOBICHATHP W OIEHUBATh SIBJICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE Yy OOYyYaIOIIMUXCA T'YMAaHHUCTHYECKHX OTHOIICHHIA,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemiectBa. Mosib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIIUH (COSTUHEHHMS, PA3I0KCHUS, 3aMEIIICHUsI, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3NMYECKHX CBOMCTB O0OOpa3lloB HEOPTaHWYECKHX BEIIESCTB, HAOIOJCHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONMCaHUEe TMPHU3HAKOB IPOTEKAaHUS XUMHUYECKUX peakiuil (passioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiiume npeacTaBuTeJ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUST KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dexTa, pa3pylieHue 030HOBOI'O CJIOS.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCHUIOB. [loirydeHrne OKCUI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psam axktuBHoctm meramnoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPENIETICHUE COAEpKaHUs KHCIOpOoAa B BO3AyX€, MTOIYUYCHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAHWE HX CBOMCTB, MOJy4YyeHHUE, COOMpaHUE, pACIIO3HABAHHE U HU3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE OO0pa3lOB HEOPraHWYECKHUX BEUIECTB Pa3JIMYHBIX KIJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO METaljla JAPYTUM K3 pacTBOpa COJIU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEeAKIIUU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cucteMa XMMHUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKChepumMeHm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule cea3u



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO1uue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpHUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJA, AJEKTPUYECKUN 3apsl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

'eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOpPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KM, KaldbLHUS H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAIUIMUECKON PEHIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IMdyHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHUMHYECKOW PEAKIMU U TMOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBus MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEWIECTB, MPOLECCA AUCCOLMALMM KHCIOT, UIEIOYEed U COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKUCINTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NpPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MUECKHue CBOICTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyeckMe U XUMHUYECKHE CBoiicTBa (00mMe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B MpUPOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHS. A30T, PacHpOCTPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIoIel Cpe/ibl COeIMHEHUsIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (pochaTtoB B KaUECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npuponae. OKcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuUcaoTa U €€ cou, X PU3NUYeCKUue U XUMHUYECKUE CBONCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeliKaxX, YyriieBoaax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHH (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBIX U (HOochHOpHBIX yaoOpeHuH, MmoaydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO VCIIOJIb30BAHUE BHJIEOMATEPUAIIOB), W3y4YEHUE Mozeen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJECHNE KaUueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl U UX COeIMHEHU S

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEmIETKA.  OJEKTPOXUMHUYECKUH  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MMPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue IIeNOYHBIX METAIOB U MX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanbpius. BakHelimue coenvHeHHs Kaiblus (OKCHI, THUIPOKCH, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA M TUIAPOKCHUIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KBS W HATpUs C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KAIbLWS, AIFOMUHUA, [IMHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOTrax U OTPaBJICHUSAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CIiaBbl, (PU3NYECKHE BEIUYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MNPOTPAMMBI OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHHsT XMMUU B EIUHCTBE y4eOHOW U
BOCITUTATEIIHHOMN JESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUHCKHUMU
COLMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPHUHSTHIMH B
o0IlecTBE MpaBWIaMH M HOPMaMd TIOBEJCHHUS W CIOCOOCTBYIOT IpoIleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIUATH3AINN 00yYarOIIUXCAL.

JIMYHOCTHBIE ~ Pe3y/bTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATBCSL CUCTEMOH  TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAlMH |
pacIMpeHne ombITa IesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCIUTAHUS:

IICHHOCTHOT'O OTHOILICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
M HAaydHOMY HACJEIWIO, TOHMMAaHUS 3HAYCHUS XUMUYECKOH HAyKH B HKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOW HH(pOpMAIMEH O
MIEPEIOBBIX JIOCTHIKEHUSIX M OTKPBITUSX MHPOBOW M OTEYECCTBEHHOH XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS



NPEJACTABICHUSI O COIMAJbHBIX HOpPMAax M TMPaABUJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATEIbCKOM, TBOPYECKOM W JIPYyrUX  BHJAX
NEATENbHOCTU, TOTOBHOCTHM K Pa3HOOOpPa3HONW COBMECTHOUM MAESTEIbHOCTU MpHU
BBITIOJIHEHUW Y4YEOHBIX, [MO3HABATENBHBIX 3aJ]]a4, BBITIOJIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOINA B TIpOIleCCE€ JTOW Yy4eOHOW JeATENhbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPABCTBEHHBIX Y IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIJIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIIAIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJIbI, B3aUMOCBS3AX YEIOBEKA C
MIPUPOJTHOM CPEION, O pOJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHHUU IO
XUMHUHU, HEOOXOMUMBbIE Ji1 OOBSCHEHHS HaOJI0JaeMbIX MPOLECCOB U SIBJICHUH,
MO03HABATEIbHON, WH(MOPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEI0BATENbCKOU
NesSATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBJICHHOCTH W YPOBHS OOy4YeHHUS B
JaJIbHCHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE [IEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3/I0POBBI0, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICACTBUU U
HENpUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aNKOr0Jisl, HAPKOTHKOB, KypeHUsl),
HEOOXOAUMOCTH COOJIIOACHUS IPaBWI OE30IMaCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3yUYeHUI0 Tipodeccuii u TpyAa pa3indHOro poja,
YBAKEHUE K TPYILy WU pe3yibTaraM TPYAOBOW AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHAUBUIYaTbHON TPAEKTOPHUH MPOJIOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCcCHOHANTBHON JESITEIbBHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aaTUPOBATLCA B MPOQPECCHOHATILHOM Cpejie;



6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

AKOJIOTHYECKH IE1eCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBaHUs, IOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
paBmI 0€30IIaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIIUAX,
YTPOXKAIOIIHUX 3J0POBBIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHSTh 3HAHMUSI, MOJy4YaeMble NPU NU3YYEHUU XUMUHM, IS
pELIEHUS 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH ITPUPOTHON CPENOU, IS TTOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMYyTEeW HX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOMN U COLIMATIbHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMertanpeAMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpusl,
NPUHIINI, TUIIOTE3a, (AaKT, CUCTEMA, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 3TUX NMPEaMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAY4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeUCTBUS (IT03HABATEIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnBaOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATEbHOCTH.

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbBIE [1eiiCTBUSA

Bba3oBble Jlornyeckue aeiicTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPH OCBOCHUU
3HAHUMW: PACKPBHIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATh UX XapaKTEpHbIC
MPU3HAKU, yCTaHABIWBATh B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOIL30BaTh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACIIbHBIX (DAKTOB U SIBIEHUHM, BHIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKITUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3UM MEXIY OOBEKTAMH HU3YUYCHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHBIEC, AENYKTHUBHBIC, 10 AHAJIIOTHH),
JenaTh BBIBOABI M 3aKJIFOYEHUS;

YMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPE/ICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI SJEMEHTa), XUMUYeckas ¢GopMylna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a71a4, ¢ YIETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC



NPU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XMMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3M U
MPOTHUBOPEYUUS B H3y4a€MbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiCTBUS

YMEHHUE HCITOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAdyeCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

npuoOpeTeHre OmbITa MO IJIAHUPOBAHUIO, OPTraHU3allid W MPOBEICHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, YMEHHE HaOIomaTh 3a XOAOM TMpoIliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €0 PE3yNbTar, (OpMYIUPOBATH OOOOIICHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTTaHHOM padore.

PabGora ¢ unpopmanmei:

yMEHUE BBIOUMpaTh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTYIaeMYI0 U3 Pa3HbIX NCTOYHUKOB
(HayqHO-TIONyJIApHAsT JIUTEpaTypa XUMHUYECKOTO CONEp)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHSTh Pa3jIUdHbIC METOABl M 3aMpOChl MPHU MOWCKE U OTOOpE
UHPOPMAITM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX IS BBITOJTHCHHS
y4eOHBIX U MMO3HABATENIbHBIX 3a7a4 ONPEACIEHHOI0 TUIIA, MPUOOPETEHHE OTbITA B
00JaCTH  MCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BHIOMPATH ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHPpopMaluu 1
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M aHAJIU3UpOBaTh B Tpolecce ydeOHOM u
UCCIICIOBATEIBCKON ACATEIBPHOCTH MH(DOPMAIIUIO O BIUSHUW MPOMBINUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
CpEIbL.

KoMMyHHKaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJ€ Jauajgora W (WIh) IUCKYCCHH) TIO
CylIecTBY  oOCyXJaemMoil  TeMbl, (OPMYJIMPOBATH CBOU  MPEAIOKCHUS
OTHOCHUTEIHHO BBITTOJTHEHHSI TIPEIOKEHHON 33129,

YMEHHUS  TPEACTABIATh  TOJYYCHHBIE  Pe3yibTaThl  IO3HABATEIBLHOMN
NESTENbHOCTY B YCTHBIX UM TMHCBMEHHBIX TEKCTaxX; JielaTh MPE3eHTAINIO
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 JKCIepuMeHTa (71abopaToOpHOrO OMBITa,
1ab0paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);



yMEHHS Y4e€OHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJILHOM M HCCIENOBATEIbCKOM  JEATEIBbHOCTH  IIPU  PEIIECHUU
BO3HUKAIONTUX TPOOJIEeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUS
no3utivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALIUS
COBMECTHBIX [JEUCTBHUM, ONPEAECICHUE KPUTEPUEB 110 OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITEIIbHO ONPENECHATh LENU JIESITEIbHOCTH, IUIAHUPOBAT,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITEeNbHOCTD, BHIOUPATh HarbOosee d3(PPeKTUBHBIC CITOCOOBI pelIeHus] yUeOHBIX U
MIO3HABATENBHBIX 337a4, CAMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATh
IPEAJIOKEHHBIA QJITOPUTM JEHUCTBUM NPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HaHUM 00 M3ydaeMmbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pE3yJIbTaTa 3asBJIICHHOM LIEIH, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, ITPEJIaracMbl€ B YCIIOBUU 3aIaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepanbHOil paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI
neucTBul, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XHUMUSA», BUIBI
NEATENIBHOCTA MO  IIOJyYEHUIO HOBOI'O  3HAHWs, €ro  UHTEpHpETaluy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeiMeTHble pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIMIUXCS YMEHUI:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATUH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COSUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTENECHb
OKHUCJICHUSI, XUMHYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAUHEHUS, PEaKUUU PAa3JIOKECHUS, PEaKUUM 3aMELICHUsS, PEaKLUuu
oOMeHa, IK30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU ((DEKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOuTalb, pPaaNyC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, UOH, KaTUOH, aHUOH, PacTBOp, MAcCOBAas J0JIs BELIECTBA
(MporieHTHAs! KOHIIEHTpPAIlUs) B paCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;



UCIIOJIb30BaTh XHMMHMUYECKYI0O CHUMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHHUIN XUMUYECKHUX PEAKIIUM;

OTIPEENATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHECHHSIX,
CTENEHb  OKUCICHHUSI  BJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCANHEHUSX;

packpbiBaTb cMbIci [lepuognueckoro 3akona [JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus:i B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTrajpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy [lepuonnueckoit
CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3idyaTh TOHATHS «TJaBHas
noarpynna (A-rpynna)» u «modounast noarpymnmna (b-rpymnmna)», mManeie u
OOJbIIMEe TEPHUOJIbI, COOTHOCUTh OO0O3HAYEHMs, KOTOPhIE HMEIOTCS B
tabnuue «llepmonnueckass cucrema xumuyeckux osnementos Jl. .
MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IlIee YUCIO FIEKTPOHOB
U pacnpeiesICHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PeaKIuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BELIECTB, M0 TEIIIOBOMY 3((PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXK/Aasi OMUCAHUE MPUMEPAMHU MOJIEKYJIISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX TIpEeBpallieHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOrO0 »3JeMEHTa 1o QopMyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIbHON AESTEIbHOCTA — aHAIU3
U CUHTE3, CPaBHEHHE, 0000IIEHHEe, CHUCTeMaTU3aluio, KiIacCcU(uKaiuio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSI3€M — JUIsI M3YYEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX pEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHbIA U MBICTICHHBIN);



ClIeIoBaTh ~ NpaBWJIaM  IOJIb30BAHUS  XMMHYECKOM  IMOCYyJIOH |
7abopaTopHbIM  00OpPYJOBAaHMEM, a TakKKe TMpaBUjaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYEHUI0O W COOMpaHUIO
razoo0pa3HbpIX BeENIECTB (BOJIOPOJIa M KHUCIOPOJA), NPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JI0JEH pACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBI0O WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

pPacKpbhIBaThb CMBICI OCHOBHBIX XUMHUYECKMX MOHSATUM: XUMHYECKUU
AIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHUOH, MNPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUYECKasi PEaKIusl, XUMHUIECKasi CBSI3b, TEIUIOBON A(dekT
peakiuu, MOJb, MOJSPHbBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIIMTHYECKAsT OUCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, Karaau3atop, XWUMHUYECKOE paBHOBECHE, OOpaTuMmble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENh,  BOCCTAHOBUTEIb, OKHUCIEHME W  BOCCTAHOBJICHHE,
aIIoTponusi, aM(pOTEePHOCTh, XUMHUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUIMYECKasi), KPUCTAUIMYECKAsT pEHIETKa, KOPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM pEaKUHH, MPEAEAbHO JIOMyCTHUMAasd
koHnentpanus [TJIK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
IIPUMEHSATH 3TU MMOHATHUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBIEHUS (QopMyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IIPUHAICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEAMHEHUN Mo (opMynam, BHI XHUMHYECKOU
CBsS3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKas) B HEOPraHWYeCKuX
COCIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeabl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHM, THUIl KPUCTAJUIMYECKOU
PELIETKM KOHKPETHOT'O BELECTBA;

packpeiBate cMbica llepuogmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IIOHMMAaHHE: OIKUChIBATh U XapPaKTEPU30BaTh
tabnuunyto Gopmy Ilepuonnueckoit CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas



noarpynna (b-rpynma)», mayble U OONBIIME TEPUOABI, COOTHOCHUTH
0o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj dAnapa, oOIlee YHUCIO DIJIEKTPOHOB U
pacrpesieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHSATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeAeiax MajibIX MNEPHUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHWYECKUE BEIECTBA,
XUMHYECKHE peaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIOBOMY d(PdeKTy, M0 M3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUYecKrue XUMUYECKHE
CBOMCTBAa TMPOCTBIX U CIIOXKHBIX BEIIECTB, TMOJATBEPKAas ONUCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMHUYECKUX PEaKIUK;

COCTaBIIATb YPABHEHUS DJIEKTPOJUTHUYECKOM TUCCOIMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOT'O
oOM€Ha, ypaBHEHHUS pEaKlUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKAY BEIIECTBAMH PAa3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINIA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX TMpPEBpalleHUd B Pa3IuYHBIX
YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO »JJIeMEHTa 10 (dopMmyse
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOnroaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH W
nabopaToOpHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuia oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOAUTh  PEAKIMU,  MOJATBEPKIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpOMU-,
uonua-, kKapOonat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBI,
KaTUOHbl aMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKUX BEILIECTB;



MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEILHOCTA — aHAIU3
W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AIUI0, BBISBICHUC
MIPUYUHHO-CJICAICTBEHHBIX CBSI3€H — JJIS M3YyYEeHHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS —
HaOII0JICHUE, U3MEPEHUE, MOJEIUPOBaHUE, SKCIIEPUMEHT (peasibHBbIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
' XUMHUYECKUX dyieMeHToB J1. U. https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue aroma
XuMUYecKas CBA3b. Eub 10K
noInoTeKa
32 ORHCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU
bubmuorexa [IOK
14 15
TOTO O pasAcity https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[MPOI'PAMME
9 KJIACC
KosanyecTBo yacoB DJIEKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM
Ne /i Kontpoasnbie | Ilpaktuueckne | (uudpposbie)
NMPOrpaMMsbl Bcero
padoThI padoTnI o0Opa3oBaTe/IbHbIE
pecypchbl
Paznen 1. BeniecTBO M XUuMH4YeCKHEe peaKkmuu
11 [ToBTOpeHME 1 yruyoOieHHe 3HAHUN 5 1 bubnunoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nuoreka [IOK
' peaxImit https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIMALIMSL. 8 1 1 bubnmnoreka [IOK
' XHAMHUYECKUE PEAKLINN B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17

Pa3gen 2. HemeTayibl M UX COeANHEHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

21 OO61mas xapaKTepuCTHKa XUMUYECKUX 4 bubnmoreka [IOK
' anemeHToB VIIA-rpymmel. ["agorens https://m.edso0.ru/7f41a636
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.2 aiieMeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL -€p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO6mras XxapakKTepUCTHKA XUMHUIECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop 1 ux 7 bubmmorexa [IOK
' PYHIIBL ’ p https://m.edsoo0.ru/7f41a636
COEIUHEHUS
OO1m1ast XxapaKTepPUCTHKA XUMHUYECKUX
2.4 sireMeHToB |V A-rpymmel. Yriepon u 8 bubmorexa HOK
' . PYIH, poa https://m.edso00.ru/7f41a636
KPEMHHH U UX COCTUHCHHUS
Hroro no pazneny 25
Pa3nen 3. Merajiibl M X COeAMHEHHU S
bu6mmoreka [IOK
1 7| 4
3 Obupe CBORCTES MeTalIOR https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxueiimire MeTaisl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasjnen 4. Xumus u okpy:xamomas cpeaa
4.1 BermrecTBa 1 MaTepuaisl B )KU3HH YET0BEKA 3 bubmorexa HOK
' B P https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 bu6mmoreka [IOK
yesjoBeka. Tena u BelecTBa 04.09.2023 |  https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 bubmuorexa [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 1 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuoreka [IOK
paszeneHus cMeceu 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 1 bubmmorexa LIOK
8 | (e TIDTREP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOTEKYIIbI 1 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYCCKHUE PIICMEHTBL. 3HAKU 1 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmmorexa LIOK
P B 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYCHUE 1 bubmmorexa [IOK
YVIPHOC ¥4 02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCUICCTB.

bu6mmoreka [IOK

10 X .B
miteckas opuyaa. Basetrocts 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMEHTOB
11 OTtHOcCUTEeNbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT0 bubnunorexa LIOK
3JIEMEHTa B COCTMHEHUHN 11.10.2023 = https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mouib. bu6mmoreka [IOK
Monsipaast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SABICHUSA. bubmuorexa [IOK
XuMuueckast peakiust 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs NIPOTEKaHUSA bubnnoreka [IOK
XUMUYCCKHUX PEaKIINN 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUS MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoJauvecTBa, MacChl
17 BEILIECTBA 10 YPABHCHHUAM XHMHUYECKUX bubmorexa LOK
. P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMrUaecKux peakiui
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa LIOK
P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIoneauct. O0o0IeHne 1 bubmorexa LIOK
] B 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHWHA
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITHH 15.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk razos. CocraB bu6nunorexa LIOK
Bo3nyxa. Kucinopom — sneMeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
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IIpOCTOC BEHIECTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKluy OKUCICHUS bubmmorexa [IOK
poAa fpeardl ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxkcumax
CriocoObI IMOJTyYeHHUs KHCI0PO/1a B
23 1a00paTopuun iqn OMLImnelfH(;H(:TH bubmorera [JOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXHUMHYECKOM YPaBHCHHH, IK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
To o (He(dTh, yro eTaH).
25 3arH J;I;ielgeqiz . aﬂifofoéb?)ero bubmorexa LIOK
P Ay, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHHSI
[IpakTrueckas pabora Ne 3 o Teme
26 «IlonyueHue u coOMpaHKe KUCIOpOaa bubamorexa [OK
- 1P posa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopon — anemeHT 1 mpocToe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopoa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KUCITOTAX M COJISIX bubmorexa LIOK
18.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJOPO/Ia B bubmuorexa [IOK
naboparopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «Ilonyuenue u cobupanue Bo10poia bubmmorexa LIOK
" ’ 25122023 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €ro CBOKCTBY
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Moutsipabiii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajipo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa LIOK
B . y 08.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Borancienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorera [JOK
P " P . 10.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 ®u3nUecKre U XUMUYECKHUE CBOVMCTBA bubmuorexa [IOK
BO/JIbI 15.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
WHJUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienanie
37 u HI;HaCLI peHHBIIC) aCTBOPBI B bubmorera [JOK
B P PEL- 22.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBAa B paCTBOpE
[paktuyeckas padora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeenEHHON MacCOBOM JTOJIeH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» 29.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cCocTaB, KiIacCu(UKaIus, bub6nuorexa [IOK
HOMECHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P 05.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: coCTaB, KiIaccupuKaIus, bu6nunorexa LIOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bubmuorexa [IOK

43 OCHOBaAHHM 12.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIAaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonmyueHnue 1 XuMHUYECKUE CBOWCTBA bubmmorexa [LIOK
KUCJIOT 19.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cngg)ébrl) HI;IIH )G;I/I;VI XHI/IMI/I‘:ZSKI/IG bubmorexa LHOK
Ny YHACHIE, 21.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktruueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 26.02.2024 | https://m.edso0.ru/00ad9b7c
COE€JUHEHMID
48 I'eneTnyeckas cBsI3b MEXKIy KilaccaMu bubnmoreka [JOK
HEOPTraHMYECKUX COSTUHEHUHN 28.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 AU bubmuoreka [IOK
3HAHUH 04.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P 06.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XAMHUYECKHX dJIEMEHTOB. IToHsTHE O bubmorexa HOK
' 11.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ilepuonnueckas cucreMa XMMHYECKHX buGmorera [IOK
proA 13.03.2024 | https://m.edsoo.ru/00ada52¢
aneMeHToB [l. 1. Menneneena
53 Ilepuonasl, TpynIIBl, HOATPYIIIEI bubmorexa LOK
PHOEL, TPYIHEL, HOATPYH 18.03.2024  https://m.edsoo.ru/00ada52¢c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
saep. 3otomsr 20.03.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubmmorexa [IOK
proA 01.04.2024 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubmuorexa [IOK
[lepunonuueckoii cucreme /1. 1. 03.04.2024 | https://m.edsoo.ru/00ada824
Menneneera
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. . . bubmmorexa [IOK
MenneneeB — y4€HbIN, IeAaror u 08.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa [IOK
XUMHYECKHAX JICMECHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b bubmorera [JOK
15.04.2024 @ https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKkas bubnmoreka [JOK
CBSI3b 17.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBA3b 22.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmorera [JOK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnorexa [IOK
peakiuu 29.04.2024 | https://m.edsoo.ru/00adb076
64 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmorexa LIOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnuorexa [IOK
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«Crpoenue atoma. XMMUYECKas 13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b

66 PezepBHblil ypok. O6001IeHNE U 1 bubnmorexa [IOK

cucTeMaTH3alMs 3HAHUI 15.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O60011eHE U 1 bubnmoreka [JOK

cUCTeMaTHU3alus 3HAaHUH 20.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK

cucTeMaTu3alus 3HaHU 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 3 6
[TPO'PAMME
9 KUIIACC
Konu4yecTBo yacoB DJIeKTPOHHBIE

Ne Mara nugposbie

Tema ypoka KonrTpoabnbie | IlpakTuueckue
n/n Bcero H3Yy4YeHUs o0pa3oBaTe/bHbIE

padoThI padoTbI
pecypcsbl

[Teproanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubmmorexa LIOK
XUMHYECKHX 3neMeHToB J1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 Bubmmorexa [IOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6munorexa [IOK
HEOPraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMI4IeCcKOU CBSI3H U THITHI 1 bu6nunorexa LIOK
KPUCTAITMYECKUX PEIIETOK 14.09.2023 = https://m.edsoo.ru/00adbact
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KontponbHas padota Nel mo teme

5 11 0 7
«[ToBTOpEHUE U yriyOacHUE 3HAHMIA 20.09.2023
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiiacca
6 Knaccuduxanus XuMuaeckux bubnnorexa [IOK
peaKIil o pa3InYHbIM MMPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTH XUMHUYECKOU
7 eakuuu. [IoHsATHE O TOMOTEHHBIX U bubmorera [JOK
PEAICHIH: 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaAKIIUIX
[TonsTre 0 XUMUYECKOM
paBHOBecHH. PaKTOPBI, BIUSIIOLINE
8 Ha CKOPOCTh XUMUYECKOU PEAKITUH bubmmorera [JOK
P P 28.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnmoreka [JOK
peakIu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust IIEKTPOIIUTUYECKON
10 uccornuanuu. CuibHbIE U cabbie bubmorexa LIOK
AHCCOTITANIL. 05.10.2023 |  https:/m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HNonnble ypaBHEHUS peakiuii bubmmorexa [IOK
P peait 11.10.2023 | https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnuotexa [IOK
00 3JIEKTPOIUTUIECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOLUALIUU
XUMHYECKUE CBOMCTBA COJIEH B
13 CBETE MpeCcTaBIeHU 00 bubmmorexa [JOK
pea N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUALIUU
14 [lonsarue o ruaponuse conei bubmuoteka [IOK
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19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3 AU bubnuorexa [IOK
3HAHUHA 25.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Penienne 3xciepuMeHTAIIBHBIX Bubmaorexa ITOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
Konrponsnas padora Ne2 o teme
17 «DIIIEKTPOIUTHUECKAS THUCCOIIHMAIIUI Bubmaorexa ITOK
P A HHALLL 08.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIH B PACTBOPaxX»
OO6m1ast XapaKTepUCTHUKA rajJOreHOB.
18 XHUMHYECKHE CBOICTBA HA IIPUMEPE bubmiorexa LOK
puMep 09.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopona. ConsgHas KUCIIOTa,
19 XI/IME%CEMS cﬂBoﬁCTBa HOJYVYEHUE Bubmorexa ITOK
> oMYA ’ 15.11.2023 = https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTueckas padora Ne 2 o Teme
20 «[lonyueHne CONIHON KUCIOTHI bubmorexa [JOK
i .. ’ 16.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Beramcnenus mo ypaBHEHUSM
21 XUMHYECKUX PEAKIIUN, €CIU OTUH U3 bubmaorexa LIOK
Peali, A 22.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
29 OO6m1as XxapakTepHUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpymibt 23.11.2023 | https://m.edsoo.ru/00ade64a
AITOTpOTTHBIE MOTU(DHUKAIINH CEPHI.
23 Haxoxnenue cepbl 1 €€ coequHEHUI bu6muoteka LIOK
B IIPUpOJIe. XUMUUECKHE CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBomopo1, CTpOCHHE, bubmuorexa [{OK
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($hU3UYEeCKre U XUMUYECKHUE CBOWCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHast KUCIIOTA,
25 (1)I/IBI/I‘I1[eCKI/II; U XHBI/I)quCKHe bubamorera LOK
. 06.12.2023 |  https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHHE
XHUMHUYECKUE PEaKIINH, JISKAIINEC B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a

26 ITOJIy4E€HUS] CEPHOU KUCIIOTHI. bub6nmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel cpesibl COeAMHEHUSIMHU
cepol

97 Brraucienne MaccoBoit 1071 BEIXO1a bubmuorexa [IOK
MPOJIYKTa PEaKINH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTHKa SJIEMEHTOB

08 VA-rpymisl. A30T, bubmmorexa [IOK
pacrpocTpaHeHHe B IPUPOIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
du3HYeCKre U XUMUICCKUE CBOWCTBA
AMMUak, ero puznuecKue u

29 XUMHUYECKHUE CBOWCTBA, MMOTYYCHUE U bubmorexa LOK

> HOYH 20.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
IIpakTrueckas padora Ne 3 o Teme
30 «ITonyyenne aMmmuaka, U3y4eHHe ero bubmorexa LIOK
L > YA 21.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3zoTHas Kuciora, e€ Gpusndeckue u bu6nuorexa LIOK
XUMUYECKHE CBOKCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30BaHue HUTPATOB U COJICH

32 aMMOHUS B KQUE€CTBE MUHEPAJIBHBIX bubnnorexa [IOK
ynoOpeHuid. XuMHU4eCcKoe 28.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPY)KAIOIICH CpeIbI
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COCAMHCHUAMHU a30Ta

®docdop. Oxcun pocdopa (V) u

33 dbocdopHas kuciaora, GU3NIECKUE U bubmorexa LIOK
p o 10.01.2024 | https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyUYEeHHE
Hcnonp3oBanue dhocdaros B
34 Ka4yeCTBE MUHEPAIBHBIX YI0OPEHUH. bubnnorexa [JOK
3arps3HeHue TPUPOTHON CpeIb 11.01.2024 | https://m.edsoo.ru/00adfc20
dbochatamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu 1(: i:[ g)mnl::{ecxl;e U XUMHUYECKHUE bubamorexa [IOK
P P e 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepoaa, ux pusudeckue u
36 XAMUYECKHUE CBOVCTRA. bu6mmoreka [IOK
DKosorndyeckue npoOIeMsl, 18.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcH0M yriiepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNn bubmorera [JOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[Tpaktrueckas padota Ne 4 o Teme
38 "[TonyueHue yriaekuciioro rasa. bubnmoreka [JOK
KauecTBeHHas peakuusi Ha KapOOHaT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHaUYaIbHBIC TIOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa [JOK
P n 31.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa
40 Kpemunii u ero coegnHeHUs bubmorexa [JOK
P 8 01.02.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. bubnmnoreka [JOK
Pemenne skciepruMeHTaNBHBIX 33729 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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no teMe «BakHelmue HeMeTaJUIbl U
UX COEIUHEHUA

Konrponsnas padora Ne3 o reme

bu6nunorexa LIOK

42 B 7
(BWACHIIIG HEMCTAIIB! H 1X 08.02.2024 | https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO6mras XxapakTepucTuKa
XAMHAYECKHUX DIEMEHTOB —

43 METaJlI0B. MeTannuueckas CBsI3b U bu6mmoreka [IOK
MeTaJNIn4ecKasi KpUCcTaJUInYeCcKas 14.02.2024 = https://m.edso0.ru/00ae103e
pemétka. Pu3nveckre CBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMUUECKHUH P bubnuorexa [JOK

p N P 15.02.2024 | https://m.edsoo.ru/00ae1156
HAMpPSHKEHUH METAJIOB
OO6mme crocoOBI MOTYICHUS
MmetaiuioB. Ciuiasel. Beruncienus mo

45 aBHEHUSIM XUMUYECKUX PEAKIIUU Bubmiorexa ITOK
P PCAKHHH, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMecH

46 ITousaTue 0 KOPpO3UHU METAILIOB Bubmaorexa ITOK

pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47
[HesmosmEre MeTaner 28.02.2024 | https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bu6nunorexa LIOK
KaJvst 29.02.2024 | https://m.edsoo.ru/00ael4b2

49 [I{e04HO3EMETBHBIE METAIIIIBI — bubnnorexa [IOK
KaJIBLMHA 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baknelinmume coefTMHEHNUA KAILIUS but6mmoreka [JOK
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07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001enre U CUCTEMATH3AINA
3HAHUU 13.03.2024
59 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUS 14.03.2024 = https://m.edso00.ru/00ae1886
[IpaxTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOJIBI €8 bubmmorexa [OK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
>4 AdtiomHHHif 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnmorexa [IOK
IUJIpOKCHUIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
% Keseso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U COJTH JKeJie3a bubnnoreka [IOK
(1) u xene3a (111) 10.04.2024 = https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3 AL
3HaHUN 11.04.2024
IIpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33124 bubmuoteka [IOK
1o teme «BaxkHeillne MeTaJlibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Berancnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHTOB J1aH B U30bITKE WIH bubnnorexa [IOK
COJICP)KUT IpUMecH. Beranciaenus 18.04.2024 = https://m.edsoo.ru/00ae1750

MacCOBOM JI0JIM BBIXOJa TPOJYKTa
peakIm



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHNE U CUCTEMATU3 AL

61 3HAHUI 1 24.04.2024
Konrtponsnas padora Ne4 o reme
62 «BaxxHeime MeTaibl U uX 1 95.04.2024
COEJIMHEHUS
63 BemectBa u matepuansi B 1 bubnunorexa LIOK
IIOBCEIHEBHOM KU3HU Ye€JI0BEKa 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE 1 bubnnorexa [IOK
OKpPY’KaIoIlel Cpeibl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemieHun 1 bubnmnoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM 15.05.2024 = https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O60011eHNE U 1 bubnnoreka [IOK
cucTeEMaTH3alNA 3HAHUI 16.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHIE 1 1 bubnmnoreka [JOK
CUCTeMAaTHU3alMs 3HAaHUH 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001IeHNE U 1 bu6mmorexa [IOK
cucTeMaTu3alnsa 3HaHuil 23.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kimace/ Pynsuruc I'.E., ®enpaman @.I°., AKIIMOHEpHOE OOIIIECTBO
«M3narensctBo «lIpocsemenue»
* Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO

«HSI[&TCHI)CTBO ((HpOCBGHIeHI/IG»

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

[Toypounoe muraanpoBanne Xumust 8, 9 kmacc Pymsuruc I'.E., ®enpaman .1

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/



