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IHHOACHUTEJBHASA 3AIIUCKA

IIporpaMMa Mo XUMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeactaBieHHBX B PI'OC OO0, a Takke Ha OCHOBe (heflepalbHON pabodel MporpaMMBI
BOCTIHTaHUS U C YYETOM KOHIICTIIINHU TPEnoaBaHusl ydeOHOro mpeamera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumMun 1a&T MPEACTABICHUE O LENIX, 00IIel cTpaTeruu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHAaBIMBAET O0s3aTeNbHOE MPEIMETHOE
collepkaHue, mpeayCMaTpUBaeT paclpezielieHHe ero 1Mo KiiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpEIENIeT KOJIUYeCTBEHHBIE W KadeCTBEHHBIE XapaKTEPUCTUKU
COZIepKaHus, PEKOMEHyeMYIO TIOCIEI0BATEIHHOCTh M3YUCHHS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH Y9eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaromuxcs,
OTIpeieIIeT BO3MOXKHOCTH TIPEeMeTa [UIsl peann3anuy TpeOOBaHMA K pe3yibTaTaM OCBOEHHS OCHOBHOU
o0pa3oBaTenbHONH TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKke TPeOOBaHWUN K
pesyibpTaTam OOydYeHHs XHMHHM Ha YPOBHE IeNiei M3yueHHWs MpeMeTa M OCHOBHBIX BHJOB y4ueOHO-
MO3HABATENBFHOMN IETETHHOCTH 00YYalOIer0Cs TI0 OCBOSHHIO YUEeOHOTO COJep KaHMsl.

3HaHWEe XUMHH CIYXHUT OCHOBOW IUIsi ()OPMHPOBAHHS MHPOBO33PEHHUS 00ydarolierocs, ero
NpPEACTABICHU O MaTepUabHOM EAMHCTBE MHpA, BAXKHYIO POJIb WIrparoT (GopMUpyeMble XHMHUEH
MPECTABICHUS O B3aMOTIPEBPAIICHHUIX SHEPTHH U 00 SBOJIIOIMH BEIIECTB B IPUPOAE, O MYTIX PELICHUS
TJI00ABHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUCCKOU, MUIICBON U
9KOJIOTHUECKON 0€301MacHOCTH, IPOOIIEM 3/IPaBOOXPAHECHUSI.

N3yuenune xumun:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisi caMOpa3BUTUST W (DOPMHUPOBAHUS KYJIbTYDHI
JUYHOCTH, €€ 00IIeH U QYHKIMOHAILHOW TPAMOTHOCTH;

BHOCHUT BKJIaJI B ()OPMHPOBAHKE MBIIIICHNS] K TBOPUYECKUX CIIOCOOHOCTEH 00y4aromunXxcs, HABBIKOB
X CaMOCTOSITENBbHOW YYEeOHOH AeATENIbHOCTH, SKCIIEPUMEHTANBHBIX W HCCIEIOBATENbCKAX YMEHHHH,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B TPOPECCUOHATEHON JIEATELHOCTH;

3HAKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3MUIsa Ha
€IMHCTBO TPHPOJBI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAaloM B ()OPMHPOBAHHH E€CTECTBEHHO--
HAYYHOU IpaMOTHOCTH O00YYatOIINXCs;

Croco0CTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO--HAYyYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOM BKIIA/I B OKOJIOTHYECKOe 00pa3oBaHue 00YyYatolIHXCsl.

JanHble HarpaBieHUs1 B 00yYeHUH XUMHUH 00ECTIEUMBAIOTCS CHIEIM(DUKON coJepKkaHusl y1eOHOro
npeMeTa, KOTOPBIN SBISIETCS MEarorMueckKy aJIAITUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAayKH XHMHUH Ha
onpeAeaEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO o0Omero oOpa3oBaHHs OpUEHTUPOBAaH Ha OCBOCHHE
00y4JalIUMHUCS CUCTEMBI TEPBOHAYAIBHBIX IOHATHH XWMHUH, OCHOB HEOPTraHUYECKOH XUMHH U
HEKOTOPBIX OT/EIbHBIX 3HAYMMBIX MTOHITUH OPTaHUYECKOW XUMUHU.

CrpyKTypa coliepaHusi IporpaMMBbl IO XMMUHU CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO MTOJIX0/a K
€€ nzydenunto. CofiepKaHue CKIIAJBIBAETCS U3 CUCTEMBI MTOHATHIA O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI MTOHATUH O XUMHUYECKO# peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHW30BaHBI 10 MPUHLHITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX NPEICTaBICHNN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYSHHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHa XMMHUU;

— YUYEHHS O CTPOCHUH aToMa U XUMHYECKOW CBSI3H;

— IPEACTaBICHUN 00 MEKTPOJIMTHYECKON TUCCOIMALIH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUs pacCMAaTPUBAIOTCS HA OCHOBE SMIMPHUYECKU MOTYUYEHHBIX U OCMBICIEHHBIX
(aKxTOB, pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K APYTOMY, BHITOMHSS PyHKIMH 0OBICHEHUS



U MPOTHO3HPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAaKTHUYECKOTO NMPUMEHEHHS W TIOJIyYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHMe MPOrpaMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XMMUYECKOH
COCTaBJIAIONIEH HAyYHOW KapTHHBI MHpa B JOTHKE €€ CUCTEMHOM NMPHUPO/bI, IEHHOCTHOI'O OTHOIIEHUS K
HAayyHOMY 3HAHMIO U METOAaM IO3HAaHHMA B Hayke. M3yueHue XMMHU HPOMCXOIUT C IPUBICUYEHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHbIX mpeaMeToB: «OKpyskaromuil mup», «buomorus. 5—7 kmacce» u
«Dusuka. 7 Kjaccy».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3agada y4yeOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHHHM CHCTEMBI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (DAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYIHBIX O0OOIIEHHH MHPOBO33PEHUECKOTO XapakTepa, SI3bIKa HAayKd, B MPHUOOIICHWH K HAayYHBIM
METO/aM IO3HAHUSl NPU W3YyYCHHH BEIIECTB W XMUMUYECKUX peakiuid, B (POpPMHUPOBAHWUU U Pa3BUTUH
MO3HABATEIBHBIX YMEHUH W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHH TIPaBIJI 0€301MacHOT0 0OpallieHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpu n3ydeHnH XUMHU Ha YPOBHE OCHOBHOI'O 00OIIETO 00pa3oBaHus BaKHOE 3HAYCHUE TIPUOOPETH
TaKue 1eNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYAIbHO PAa3BUTONW IJIMYHOCTH, TOTOBOM K CcamMo00pa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIEHOMY TPUHATHIO PEMICHWA, CIIOCOOHOW aganTHpOBaThCi K OBICTPO
MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEeHHS] Ha CHCTEMaTH4eckoe TNpuoOIIeHHe oOydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HaHUs, (OPMHUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— ofecrnieueHue  yCIIOBHH, CHOCOOCTBYIONIMX TMPUOOPETEHUIO  OOYYalOMIMMHCS  OIBITA
pa3HOOOpa3HO JEATENBHOCTH, T[IO3HAHWS H CaMOIIO3HAHWS, KJIFOYEeBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAYCHUE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (dopmupoBanue obmiel QyHKIIMOHATBHOW M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHUCIE
YMEHUH OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY KAIOLIETO MUPA, UCIIONIb3Ys 3HAHUSI M OTIBIT, IOJTy4YeHHBIE
MpU M3YYEHUU XWMHUU, MPUMEHATh WX TMPHU PEIICHHH MPOOJeM B MOBCEAHEBHOW >KU3HU M TPYIOBOM
JIeSATeIbHOCTH;

— ¢opMupoBaHHe y OOYYaOIIUXCS TYMAaHUCTHYECKUX OTHOIIECHWH, ITOHMMAaHUS IICHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIIOTUYECKH IIeJIeCOO0Pa3HOT0 TOBENCHUS B OBITY M TPYIOBOU
JIEATEIBbHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIECH MPUPOAHON CpEnbl;

— pa3BUTHE MOTHBAaLUHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYeTIOBEYEeCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwis U
HaIpaBJICHHOCTH JIaIbHEHIIETO 00y eHHS.

OOmee yMcnO YacoB, OTBEAEHHBIX JUIS HM3YyYEHHS XHMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBuseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hejelnto), B 9 kiacce — 68 yacos (2
yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHble XUMHYECKHE MIOHATUS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JOBEKa. XUMUS B CUCTEME HayK. Tena M BeLIECTBa.
Odu3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUSA B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pas3iesieHus: CMeceit.

ATOMBI W MOJIEKYJbl. XUMHAYeCKUe 37eMeHThl. CHMBOJBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JTOJISl XUMAYECKOTO DJIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U 4HUCIA
CTPYKTYPHBIX €IUHUI] BemecTBa. PacuéTel 1o popmynaM XUMAYECKUX COSTUHEHNH.

dusnveckre ¥ XUMUYECKHE SIBICHUS. XUMHUUECKasl peakius U e€ MpHU3HAaKW. 3aKOH COXpaHEHUS
MacChl BEIECTB. XUMHUYECKHE YypaBHeHHs. Kiaccupukanus XHMUYECKHX PEakIuil (COeaMHEHUs,
pa3JIoXKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnhepumenm:

3HAKOMCTBO C XUMHUECKOH MOCYAOH, MpaBuiIaMu paboThl B 1ab0opaTopuu U NpuéMaMu oOpalieHus
C J1a0opaTOpHBIM 00OpYJOBaHWUEM, HW3YyYCHHE M ONHCaHUEC (PU3MUECKUX CBOHCTB 00pasioB
HEOPraHWYECKUX BEIIECTB, HaOmrogeHue (u3nueckuX (IUIABJICHUE BOCKA, TasHHE JIbJla, PAaCTUPAHUE
caxapa B CTYIIKE, KHTICHHC U KOHJICHCAIIMSI BOJbl) M XUMHUYECKUX (TOPCHUE CBEYH, IPOKATMBAHUE MEIHOMN
MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCJIOTOW) SIBIICHUM, HAOJIIOJICHUE W ONKUCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMHUYIECKUX Peakiuid (pa3ioKeHHUEe caxapa, B3auMOICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Gapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3aMMOICHCTBHE JKeJle3a C PAaCTBOPOM COJIH
menu (II), n3ydeHne cocoOoB pazeneHns cMecei: ¢ MOMOIIBI0 MarHuTa, GUILTPOBAHKE, BBIIAPUBAHHE,
JUCTWUISIIAS, XpoMaTorpadus, NMPOBEICHHUE OYMUCTKU IOBAPCHHOM COJIM, HAOJIOJCHHUE U OIHCAHUC
pe3yIbTAaTOB IMPOBEACHUS ONBITA, WLTIOCTPUPYIOMICTO 3aKOH COXPAHEHUS MACChI, CO3JaHUE MOJIEei
MOJIEKYJT (IIapOCTEPKHEBBIX).

BaskHeiimue npeacTaBuTe I HEOPraHMYECKUX BEleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3j1eMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunsl. [Ipumenenue
kuciaopoga. CriocoObl TOJMYYSHHMs] KHUCIIOpOjAa B JIabopaTopud U IPOMBINUICHHOCTH. KpyroBopor
kucaoposa B npupoae. O30H — aJuIoTporHas MOAU(BUKALIMS KUCIOPOa.

TermnoBoit  3PQeKT XUMHUECKOW peakiuy, TEPMOXUMHYECKHE YpaBHEHHS, 93K30- W
SHIOTEPMUYECKUE peakIuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHHE BO3/yXa, YCUJIECHUE HMapHUKOBOIO
a¢dekra, pa3pynieHre 030HOBOTO CIOS.

Bonopon — anemeHT u mpocTtoe BemlecTBo. HaxokjaeHwe Bojopoja B HpUPOJE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI TToiydeHwust. KHCIO0Th 1 com.

MounsipHblii 00bEM Ta30B. Pac4éThl 10 XUMHUYECKUM YPaBHEHHSIM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopel. HackimieHHble U
HEHACBIILIEHHbIE pacTBOpHL. PacTBOpuMOCTh BelecTB B BojJe. MaccoBasi J0Js BEIECTBa B pacTBOPE.
Xumuueckue cBoiictBa Boabl. OcHoBaHus. Posb pacTBOpOB B MPUPOJE U B )KU3HU YenoBeka. Kpyrosopot
BOJIbI B IPUPOJE. 3arpsa3HeHUe MPUPOIHbIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukamuss  HeopraHmdeckux  coeamHeHuii.  Oxcuapl.  Kimaccudukarust — OKCHIOB:
coneoOpa3zyronue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHBIE) M HecosneoOpasyromue. HomeHknatypa
okcua0B. duU3nveckue U XuMUYecKre CBOMCTBa OKCUAOB. [lonydyeHune okcumos.

OcHoBanus. Kimaccudukanus ocHOBaHUM: MENOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKmaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonyueHue ocHoBaHUI.



Kucnotsl. Kitaccudukarus kucnot. Homenknarypa kuciaor. @u3ndeckrue 1 XUMAYECKUE CBOWCTBA
kucnot. Psa akrusnoctu metasuioB H. H. bekerosa. [lonyueHnue Kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XMUMU4Yeckre cBoMcTBa conell. [lonydenue conenl.

['eneTnueckast CBSI3b MKy KJIaCCaMHU HEOPTAHUYECKUX COCTUHECHUI.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIPENICIICHUE COJICPKAaHUS KHUCJIOpOJa B BO3MyXe, INOJy4YeHHe, COOUpaHUE,
pacro3HaBaHUE M U3yYEHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHS BO3HUKHOBCHHS W TPEKpaIlleHUs] ropeHus (Iokapa), 03HaKOMJICHHE C 00pa3liaMu OKCUIIOB U
ONKMCaHWE WX CBOMCTB, IOJYYCHHUE, COOUpaHUE, pACIO3HABAHMEC W W3YYCHHUE CBOKMCTB BOJOPOJA
(ropenne), B3ammoxeicTBue Bomopona ¢ okcugoM Meau (1)  (BO3MOXXKHO — HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHUE 00Pa3IlOB BEIIECTB KOJIMYSCTBOM | MOJIb, UCCIIEZIOBaHUE OCOOCHHOCTEH
PacTBOPEHMsSI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, NMPUTOTOBJICHHE PACTBOPOB C OMpPEACIEHHOMN
MaccoBOH JI0JIeil paCTBOPEHHOTO BEIIECTBA, B3aUMO/IEIICTBHE BOJBI C METalIaMH (HaTpHEM U KaJbLIEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEICCTB
pa3IMuYHBIX KJIACCOB, HAOJIOACHUE M3MCHEHHUS OKPACKH MHIUKATOPOB B PAcTBOPaxX KUCJIOT U IIEIOYEH,
u3ydeHue B3zaumozeiicTBusi okcuaa menu (II) ¢ pacTBopoM CepHON KHCIOTHI, KHCJIOT C METaUIaMH,
peakiuii HeuTpaau3aIuu, IoJy4eHHe HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHHUE OHOTO MeTalljia APYTUM
W3 pacTBOpa COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxkHeilme Kiiacchl HeOPraHUIECKUX
COCIMHEHUI.

IHepuonuyecknii 3axkoH u Ilepmoamyeckasi cucrema xumMMuyeckux viementos /. M.
Menpaeneea. CrtpoeHne aromMoB. XuUMHUYeCKasd CBA3b. (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuumn

[lepBble TMOMBITKK KIACCU(PUKAIMN XAMHUYECKHX JJIeMEHTOB. lloHsATHE O TpyImax CXOIHBIX
3JIEMEHTOB (IENOYHBIE W MIENIOYHO3EMENIbHbIE METaJllbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHBI M THAPOKCH/IBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopMbl [leproanueckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB /.
U. Menneneesa. [lepuoasl u rpynmnsl. Gusndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEepUoa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obosiouek aromoB mepBbix 20 xumudeckux dnmeMmeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHUYECKOrO 3JIEMEHTa 1Mo ero mnojoxkeHutro B llepuoguueckoir cucreme . U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XUMHUYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U NEPUOJIaM.

3nauenue Ilepuoanueckoro 3axkoHa u llepuoanmueckol CHUCTEMBl XMMHUYECKHX 3JEMEHTOB IS
pa3BuTHUS HayKy U npakTuku. [. V1. MenneneeB — y4€HbII U rpaXIaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (MOJsIpHAst W HETIONIAPHAs) CBS3b. DJIEKTPOOTPUIATEILHOCTh
XHMHYECKUX dJIeMeHTOB. IOHHAs CBSA3b.

Creneap okucieHUs. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIC peakiuu. lIporecchl OKHUCICHUS H
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3y4eHHne 00pa3IOB BEIIECTB META/UIOB U HEMETA/UIOB, B3aMMOJCUCTBUE T'MIPOKCHUIA IIUHKA C
pacTBOpaMH KHCJIOT U IIeJIouYei, TMPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX pEaKIHii (TOPEHUE, PEAKINH PA3JIOKCHUS, COCTHHCHIS).

Meosrcnpeomemnmnuie ceasu

Peanmzarus MEXNIpeaMETHBIX CBSI3CH MPH M3YUECHUH XHMHH B 8 KJIacC€ OCYIIECTBIBICTCS depe3
HCITOJIB30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHATHN, TaK U MMOHATHH, SIBIISIONAXCS CACTCMHBIMH
JUISL OTAENBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO01mue ecTeCTBEHHO--HAyYHbIC TOHSATHS: HAy4YHBIH (aKkT, THIOTe3a, TEOPHUs, 3aKOH, aHallU3,
CHHTE3, KiaccupUKalnus, NePpUOAMYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEpEHHE,
MOJI€Tb, ABJICHHE.

®uzuka: Matepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIBI, paAHOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUUECKUH 3apsil, BEIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSIHME BEIEecTBa, ras,
¢u3nUecKue BETMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKas peakuusi

Ilepnognueckuii 3akoH. Ilepuonndeckas cucrema xumuueckux snemeHtoB JI. M. Menpaeneesa.
CrtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEpPUOOB, Kalus, KaJblMsl M HUX COENWHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B
[Tepuoauueckoil cUCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XMMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukanms n HOMEHKJIATypa HEOPTaHMUYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCS K  pa3idMYHBIM  KjaccaM HEOPraHWYeCKHMX COEIMHEHHUM, TIeHeTHdYeckas CBA3b
HEOpPraHWYEeCKUX BEIIECTB.

Knaccudurammss XUMHUYECKHX pEaKIHWid 10 pPa3MYHBIM TpU3HaKaM ([0 YHUCIY W COCTaBy
YYacTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(QeKTy, Mo HM3MEHEHHWIO CTETeHEeW OKWCIICHUS
XUMHYECKHAX D3JIEMEHTOB, 10 OOpaTHMOCTH, MO YYAaCTHIO KaTajm3aTopa). JK30- U IHIOTEPMUYECKHE
peaxium, TEPMOXUMHUYECKIE YpaBHEHUS.

[lonsitTue o ckopocth xXumudeckod peaknuu. [loHsTHe 00 o00paTUMBIX W HEOOpPATHMBIX
XUMHUYECKAX peakiusax. [loHsTHe 0 TOMOTEHHBIX W TETEepOTeHHBIX peaknusx. [loHsaTHe o KaTamuse.
[lonsiTie o XWMHYecKOM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMMHYECKOW pEakiuud U
MOJIO’KEHUE XUMHYECKOTO PaBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  JIEKTPOHHBIA  OamaHC  OKHCIUTEIhHO-
BOCCTaHOBUTENHHOW peaknnu. COoCTaBlIeHNE YPaBHEHUIH OKUCIHUTEIBHO--BOCCTAHOBUTEILHBIX PEAKIUil C
WCTIONb30BaHUEM METO/Ia YIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTHIESCKON TUCCOUAINH. DJICKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHHU3M TMCCONMAIUY BEIIECTB C PA3IMYHBIMU BUIAMU XUMHUYECKOW CBs3H. CTEleHb TUCCOIUAIIHH.
CunbHbIE U ca0ble AIEKTPOIUTHIL.

Peakuun moHHOrO oOOMeEHa. YcCIOBUS NPOTEKaHUS pPeaKkUWii HOHHOro oOOMeHa, MOJHbBIE |
COKpalI€HHBIE HMOHHBIE YypaBHEHMs peakuui. CBoOWCTBa KHCIOT, OCHOBaHMH U COJE€Ml B CBeTe
NpEeACTaBICHUH 00 NIEKTPOMUTHYECKON nucconmanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuit IKCcnepumenm:

03HAaKOMIJIEHHE C MOJIEISIMA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB U
HeMmeTaioB (rpaduTa W anMmasa), CIIOKHBIX BEIIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHYECKOW peaKIud OT BO3ACUCTBUSA  pasIUYHBIX  (aKTOPOB, HCCIEIOBAHUE
3JIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIlecca TUCCOIMAIMMA KHCIOT, IIeJo4Yell u conel
(BO3MOYKHO HCIIONB30BAaHHE BHEO MaTEPUAIOB), MPOBEIEHHE OIBITOB, WUTIOCTPHPYIOMINX TMPU3HAKU
MPOTEKAHUsT Peakiuii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BBIACICHHE raza, oOpa3oBaHHE BO/IbI),
OTIBITOB, WILTIOCTPHUPYIOIINX MPUMEPHI OKHUCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIHid (TOpeHne, peakiuu
pas3ioXeHHs, COEAMHEHHs), pPaclo3HaBaHWE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBIO KauyeCTBEHHBIX
peaxiuii Ha MOHBI, pelIeHNE HKCIIEPUMEHTABHBIX 3a7a4.

HemeTansbl M uX coequHeHUs!



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CTpoeHne u Qu3nYecKre CBOWCTBA MPOCTHIX BEUIECTB — I'aJOreHoB. XMMHUYECKUE CBOMCTBA
Ha MpUMepe XJiopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMeTallaMH, Ienodamu). XaopoBoaopoa. CosiHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, MONydeHHe, MpuMeHeHue. J[efcTBHe XJiopa W XJIOpOBOAOpOJA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuabsl M UX HaXOKACHUE B IPUPOJIE.

OO0mast xapakTepucTika 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHn okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOAA U CEpBI
AnnotponHble MoAU(UKAIUK KUCIOpoJa W cepbl. XUMHUYecKHe cBoiictBa cepbl. CepoBogopon,
CTpoeHHe, (QU3MYeCKHe M XUMHYecKHe cBOHcTBa. OKCHABI CEepbl KaK MNPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHas KHcIOTa, (U3NYECKUE M XMMHYECKHE CBOMCTBa (0OOIIME Kak MpeICTaBUTEINs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEakiHy, JeKallde B OCHOBE MPOMBIIUIEHHOTO crocoba
MOJy4YeHus] cepHoW KHcHOThl. [Ipumenenue cepHoil kuciotbl. CoiM CEpHOH KUCIIOTHI, KauecTBEHHAs
peakius Ha cyibgaTr-uoH. HaxoxaeHue cepbl U e€ COCIUHEHUN B MPHUPOJAC. XUMHUUECKOE 3arps3HCHUC
OKpY’Kalollel cpeasl COSNMHEHUSMH cepbl (KUCIOTHBIC ITOXKAM, 3arpsa3HEHUE BO3/AyXa M BOJOEMOB),
CHOCOO0BI €T0 PEAOTBPAILICHHS.

OOmiast xapakTepucTuka 3eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEepHEIE
CTCTIEHN OKHCIEHUS. A30T, pachpocTpaHEHHE B TNpHUPOJe, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupoje. AMMHAaK, ero (U3MUECKHE M XWMHUYECKHE CBOMCTBA, MOJYyYEHHE H
npumenenue. Conn aMMOHHMS, MX (U3UYECKUE W XMMHUYECKHE CBOMCTBA, MpuUMeHeHHe. KauecTBeHHas
peaknus Ha MOHBI aMMOHHS. A30THasl KHCJIOTa, e MojydeHue, U3NUYecKue M XUMHYECKUE CBOMCTBA
(oOmme kak TpencTaBUTENs Kiacca KHCIOT W crernuduueckne). Vcmomp3oBaHNe HUTPATOB W COJEH
aMMOHHMSI B KaueCTBE MMHHEPAIBHBIX yHOOpeHHH. XUMHUYECKOE 3arpsA3HEHHE OKPYXAloLIeH Cpeabl
COCIMHEHMSIMU a30Ta (KHUCJIOTHBIE AOXKIM, 3arpsa3HEHHE Bo3dyxa, HOuBbl U BomoéMoB). docdop,
aiotponHele Moaudukamu dochopa, dpusnueckue U xuMmuieckue cpoiictBa. Oxcua docdopa (V) u
¢dochopHas kucnora, pusnyeckrue U XMMHUYECKUE CBOWMCTBa, nmoiydeHue. McmonszoBanue ¢ocdaros B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

OO6mas xapakrepucTika 37eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETICHH OKHCJIEHUS. YTIIEpO/, aJLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, (HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yriepoma B mpupone. OKcuabl yriaepona, HX
¢u3nuecKkue U XMMUYECKUE CBOWCTBA, IEHCTBHE HA KUBBIE OPraHU3MbI, MOJIy4YE€HHE U IPUMEHEHHE.
OKkonoruueckue npodsieMbl, CBsI3aHHbIe ¢ OKcHIoM yriepoaa (IV), rumoresa rio0anbHOrO MOTEIUICHUS
KJIMMaTa, ITApHUKOBBIN 3G QeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue 1 npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI. Vcnonb3oBaHHe KapOOHATOB B
OBITY, MEANLIMHE, TIPOMBILICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanpHBle TOHATHA 00 OPraHMYECKHX BELIECTBAX KaK O COSAMHEHMSAX yriepona (MeTas,
9TaH, 3TUJIEH, alleTUIICH, STaHOJI, [IMLEPUH, YKCYCHAs KUCnoTa). [IpupoaHble HCTOUHUKH YIIIEBOAOPOIOB
(yromp, npupoAHbI ra3, He(Tb), NPOLYKTHl HX MepepadoTKu (OEH3WH), MX pOJb B OBITY H
npoMbIIeHHOCTH. [loHATHE 0 GMONOTHYEeCKH BaXKHBIX BEIIECTBAX: JKHMpax, Oelkax, yrieBoJax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPraHUYECKUX M HEOPraHMYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usndeckne ¥ XUMHUYECKHE CBOWCTBA, MoNydeHHEe M npuMeHeHue. CoearHeHHs
KpemHHUs B mpupoge. OO6mue mupencrtaBieHusi o0 oxcunae kpemaus (IV) m kpemHHEBOW KwHCIOTE.
CuHKaThl, UX UCIIOJIb30BaHUE B OBITY, B NMPOMBIILICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHabl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobimeMbr 06e30macHOrO0  MCIOIB30BAHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHOM KHI3HH.

Xumuueckuii sIxcnepumenm:

u3yyeHue oOpa3loB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KHCIIOTBI, IIPOBEIEHHUE
KayeCTBEHHbIX peakIUid Ha XJIOPUI-UOHbl W HAOJIOAEHUE IPU3HAKOB HUX IIPOTEKAHMsS, OIIBITH,
oTpaxaromue (HU3MYECKHe W XHMHYECKHE CBOWCTBA TAJOTCHOB M WX COCIUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE  BHJICOMATEPHAJIOB), O3HAKOMJICHHE ¢ oOOpas3laMd XJOpHUAOB  (TaJIOTCHHIIOB),
O3HaKOMJIEHHE C 00pa3laMu cepbl U €€ COeTMHEHUAMH (BO3MOXHO HCIIOIb30BAaHNUE BHICOMATEPHAIIOB),



HAOJIOJICHNE TIpoIlecca OOYIIIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIOTHI,
W3yYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI, TPOBEACHUE KAYSCTBEHHON PeaKIuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHUs, O3HAKOMJICHHE C (PU3NYCCKHMH CBOWCTBAMU
asota, ¢ocopa U UX CoeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (hocopHBIX YIAOOpEHUH, MONy4YeHHEe, COOMpaHUe, PACIO3HABAHWE W W3YYCHUE CBOWMCTB aMMHAKa,
MPOBEJICHUE KAa4YECTBEHHBIX PEAaKIMi Ha WOH aMMOHHUSA M (ocdar-uOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOW KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), U3yUECHUEC MOJIENEeH KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHUE, COOMpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U M3YYCHUEC MPHU3HAKOB HX
MPOTECKaHUS,  O3HAKOMIICHHE C  TOPOAYKIMEH  CHIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHUE
JKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHee HeMeTauIbl B UX COCTUHEHUS.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMCHTOB — META/UIOB HA OCHOBAaHHM MX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux 3meMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTainueckasi CBSI3b M METATMYECKas KPUCTAJUIMUECKast periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHUH MeTauioB. DU3MYECKHE M XUMHUYCSCKHME CBOMCTBa MeTauioB. OOmue croco0bl
MOJIydeHUs] MeTaJIOB. [IOHATHE O KOPPO3MH META/UIOB, OCHOBHBIC CIIOCOOBI 3aIlUThI UX OT KOPPO3HWHU.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumueckoil cucreme xumuueckux siaemeHToB [, WM.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupozae. Ou3nveckne u XMMUYECKHe CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne menoYHbIX MEeTalIoB
U UX COCIUHEHUN.

[llenouHO3eMeNbHBIE METAJUIBI MarHWi ¥ KalblWd: TojoxeHWe B llepmomuueckoit cucreme
xummudeckux 3nmemMedToB [l. M. MenzaeneeBa, CTpOeHHE UX aTOMOB, HaXOXIeHUE B Tipupojie. Dusndeckre
W XMMHYECKHE CBONCTBA MarHus W Kalblus. BaxxHeimme coequHEHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKoCTh BOJIBI M CIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux 3neMeHToB [. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dunveckne W XUMHUYECKHE CBOMCTBA aIlFOMUHUS.
AmMoTepHBIe CBOIICTBa OKCH/IA M THAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoid cucreme xumuueckux anemeHtoB Jl. . Menaeneesa,
CTpOEHHE aToMa, HaxXOXJeHue B mnpuponae. dum3mueckne W XUMHUYECKHE CBOIcTBa keneza. OKCHIbL,
ruapokcu bl u comu xkenesa (I1) u xenesa (I1I), ux cocras, CBOWCTBA U MOTyYeHHE.

Xumuueckuii Ixcnepumenm:

03HAKOMIIEHHE C 00pa3llaMd METAJLUIOB M CIUIABOB, MX (DU3MYECKUMHU CBOWCTBaMH, U3yYeHUE
pE3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXHO HCIOJB30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHUJA KaIbIIUS W HATPUS C BOJOHM (BO3MOXXHO HWCIOJH30BAHHWE BHJIEOMATEPHUAJIOB),
UCCIICIOBAHNE CBOWCTB JKECTKOM BOJBI, IIpoOlleCCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIBIIMSI, JTFOMUHUS, IUHKa, xene3a (I1) u xenesa (I111), meau (II), Habmomenne u onrcaHue MPOIIECCOB
OKpallMBaHUS IUITAMCHH HWOHAMH HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HUCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IMHKA,
pereHne SKCIePUMEHTAIFHBIX 33]/1a4 110 TeMe « BakHeHIe MeTauIbl M BX COSTUHEHUS.

XuMus 4 OKpPY:Ka0Iasa cpeaa

BemectBa 1 MaTeprainsl B IOBCEIHEBHON JKU3HHU 4YeloBeKa. be3omacHoe UCTIOIB30BaHNEe BEIICCTB
1 XUMHYECKUX peakiuii B ObITY. [lepBasi TOMOIIb MPH XUMHUIECKHUX 0’KOTaX U OTPABJICHUSIX.

XUMHYECKOe 3arpsS3HCHHE OKpyXaromed cpensl (TpelenpbHas TOMyCTHMas KOHIICHTPAIUs
Bemiects, Aajee — [1JIK). Pojib XumMuM B peIieHUH SKOJIOTHUYSCKUX MPOOJIEM.

Xumuueckuii Ikcnepumenm:



u3y4eHne o0pas3oB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mesicnpeomemnvie céasu

Peanu3zanus MeKNPEIMETHBIX CBS3CH MPH M3YYCHHH XMMHH B 9 KJlacce OCYIIECTBISICTCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHITHUI, TaK ¥ MOHATHH, SBIISIOIINXCS CHCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAay4HBIH (DakT, TMIOTe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoAMYHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIUPOBaHHE, H3MEpEHHE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN A PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PAJANOAKTHBHOCTD,
MOJICKYJIa, DJICKTPUUSCKUH 3apsil, TMPOBOAHUKH, IOJYHIPOBOTHHUKH, AUDICKTPHKH, (OTODICMEHT,
BEILIECTBO, TeNO, O00bEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, PAacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUE BEIUYUHBI, CIMHUIILI H3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus:  gortocunTre3, aApixaHwe, Ouocepa, DIKOCHCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPO3JIEMEHTbI, MAKPOJIEMEHTBI, TUTATESIIbHBIC BELIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOTPAMMBI 10 XUMHWHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

JImaHOCTHBIE pe3yIbTaThl OCBOCHHSI IIPOTPAMMBI OCHOBHOTO OOIIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4eHHs XMMHU B €IWHCTBE Y4eOHOW W BOCIHTATENBHOH AESITETHHOCTH B COOTBETCTBHU C
TPAIWIIMOHHBIMA POCCHUHCKHMH  COIUOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBIWIIaMU U HOPMAMH MTOBEICHHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINHN 00y IarOIINXCSl.

JImgaHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MMO3UTHUBHBIX ICHHOCTHBIX OPUEHTAIINN W PACIINPEHUE OIBITA ACITSILHOCTH Ha €€ OCHOBE, B TOM UHCIIC B
YacTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY M HAyJYHOMY
HACJIeJTUIO, TIOHUMaHHS 3HAUYEHUS XUMUYECKOH HAYKH B JKU3HW COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTIDKEHUSX U OTKPBITUAX MHPOBOH U
OTCUECTBCHHOIN XUMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpa U 00IIIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

MIPEJICTABJICHUS O COLMAJIbHBIX HOPMaX U MpPaBUJIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIC3HOHM, Yy4eOHO-UCCIIE0BATENbCKOM,
TBOPYECKOW U JPYTUX BUIAX NEATSIILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATCILHOCTU
MPH  BBIMOJIHEHUW YYEOHBIX, ITO3HABATEIBHBIX 3a/lay, BBINOJHEHUH XHUMHYECKUX 3KCIICPUMEHTOB,
CO3JIaHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B MPOIECCE ITOMH
y4eOHOU JeATEIIbHOCTHA, TOTOBHOCTH OIICHHUBATh CBOE IMOBEACHUE M IOCTYIKH CBOMX TOBApHUIICH C
MO3UIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUMN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PCHUECKHE IPEICTABICHUS O BEIISCTBE W XMMUYCCKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIUE OCHOBY JUIsl IOHMMAHUS CYIIIHOCTH HAy4YHOH
KapTUHBI MHUpA, TPEJACTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJIbI, B3aUMOCBS3IX
YeJIOBEKa C MPUPOIHOM CPeioil, O POJIM XUMHUH B ITO3HAHUM STHX 3aKOHOMEPHOCTEIH;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA MOJyUYEHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMbIC
JUisi  OOBSICHEHUs HAOJIIOZAaeMBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATEIbCKOW KYJIBTYPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIBHON pabOThl C Y4€OHBIMU TEKCTaMH,
CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHWIO W TIO3HAHHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM00OOpa30BaHUIO, TIPOCKTHONH W HCCIIEAOBATENbCKONW JEATENILHOCTH, K OCO3HAHHOMY BBIOOpPY
HANPaBICHHOCTH W YPOBHs 00YYCHHUS B JalIbHEHUIIIEM;

4) popMupoBaHMs KYJBTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKW3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKU Ha
3I0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEACTBUNH M HETPUSATHE BPEIHBIX NMPHUBBIYEK (YHOTPEOICHUS
AJIKOTOJI5, HAPKOTUKOB, KYPEHUs), HEOOXOAMMOCTH COOJIFOJICHUS MTPaBMI 0€30MaCHOCTH NIPU OOpaIieHun
C XUMUYECKHUMH BEIIECTBAMU B OBITY U pPEaNbHOM KU3HHU;

S) TPya10BOro BOCIIUTAHUS

WHTEpEC K MPaKTUYECKOMY U3yYEHUIO Mpodeccuii u Tpya pa3InyHOTO POJ/ia, YBAKEHUE K TPYAY U
pe3ynbTaTtaM TPYJOBOH NEATSIBHOCTH, B TOM UYHCJIC Ha OCHOBE NMPUMCHEHHS IMPEIAMETHBIX 3HAHWN 1O
XUMHH, OCO3HAHHBI BBIOOp WHIWBUAYaTbHOH TPACKTOPHU TIPOMOJDKCHHS O0pa30BaHUSA C YUYETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHUH, OOIECTBCHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCHemHoW MPO(EeCCHOHATBHON JIEATENIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH
aIalTHPOBAThCS B MPO(ECCHOHATBHOHN Cpee;

6) IKOJIOrH4eCcKOro BOCIIUTAHUSA:



JKOJIOTHYECKH TIeJIecO00pa3Hoe OTHOIIICHUE K MPHUPOJIC KaK UCTOYHHUKY XKU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAHHUE IIEHHOCTH 3J0POBOTO M 0E€30mMacHOro o0Opa3a »KWU3HU, OTBETCTBEHHOC
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHME IIEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30IMACHOTO TIOBEJCHMSI MpPH pa0doTe ¢ BEINESCTBAMH, a TAKXKE B CHUTYyaIlHX,
YIPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, IMOJIy4aeMble TpPU HM3YYCHHHM XUMUH, JUIS DPEUICHHs 3ajad,
CBSI3aHHBIX C OKpYXKArolled MpUPOAHONW CpPEIOM, NJsl MOBBIIMICHUS] YPOBHS SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AIBHOTO XapakTepa 3KOJOTHYECKHX NPOOJEM M IMyTed HX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, JKOJOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCA UM B II03HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMANLHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJbTATDBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBINCISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHsI OOIICHAYYHBIC TTOHATHS (3aKOH, TEOpHs, IPUHIUI, TUI0Te3a, (akKT, CUCTeMa, IpoIiece,
9KCIICPUMEHT U JIPyroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX IMpeaMeTax U
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEIOCTHONH HAYYHOM
KapTUHE MHpa, W YHUBCPCAJILHBIC y‘Ie6HI)IC I[CﬁCTBHSl (HO3HaBaTCJII)HLI€, KOMMYHUKATUBHBIC,
pETYNSTHBHBIC), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YIEOHOM NeITeTEHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble jJoruueckue qeicTBUNA:

YMEHHs HCIIONF30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS] TP OCBOCHHWH 3HAHWH: pPacKpBIBAaTh
CMBICTT XUMHYECKUX TMOHATHH (BBIIEIATh UX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C
IPYTHMH TIOHATHSMH), HWCIOJB30BATh MOHATHA i OOBSCHEHHS OTIENBbHBIX (DAaKTOB W SIBICHHUIA,
BEIOMpaTh OCHOBAaHUS W KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIINH,
YCTaHABIMBATh IMPUYUHHO-CICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMU H3Y4YCHHS, CTPOUTH JIOTHYECKHE
paccyxaeHus (HHIyKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTUH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHYIS,

yMEHHE TIPUMEHSATh B TMIPOIleCCe TIO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMMHU MOJIENBbHEIE TIPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DIIEMEHTA), XUMU4ecKast GopMmya u
ypaBHEHHE XMMHYECKOW PEaKIUi — IMPHU PEUIeHHH Yy4eOHO-TIO3HABATENbHBIX 337ad, C Y4ETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKU HW3YYaeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBISBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEJICTBEHHBIE CBS3H U IPOTHBOPEUHS B H3yUaEMBIX IPOIIECCaX U SBJICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUSA:

YMEHHUE HUCIIOJIb30BaTh MOCTaBJICHHBIE BOIMPOCH B KAaU€CTBE MHCTPYMEHTA MO3HAHUA, a TaKXKe B
KaueCTBE OCHOBBI Uil (OPMUPOBAHHUS THUIOTE3Bl 1O TMPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHHI;

MPHOOpPETEHNE ONbITa 10 IUIAHMPOBAaHUIO, OPTaHMW3AlMd W TPOBEICHUIO YYCHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbraT, (GopMmynupoBaTh O0O0OOLICHHUS M BBIBOABI 110 pe3yJibTaTaM IPOBEAEHHOIO OIbITa,
MCCJICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undgopmaiueii:

YMEHHUE BHIOMPATh, aHATM3UPOBATh H HHTEPIPETUPOBATh HHPOPMAIIUIO PA3IIMYHBIX BUIOB U (GOPM
MIPEJICTABICHNUS, TTOJIy9aeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUYECKOTO
collepKaHus, CpaBOYHbIE TTocoOus, pecypchl MIHTepHETa), KPUTHYECKH OIIEHWBATh MIPOTHBOPEUNBYIO U
HEJ0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABl M 3allpoChl HpPU TOUCKE W 0TOOpe HWHMOpMAIUU U
COOTBETCTBYIOIIUX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHITIOJHEHHA Yy4YeOHBIX W TIO3HABATENbHBIX 3ajad
ONpeNeNIEHHOTO  THIMA, NPUOOpPETEHHE ONbITa B  OOJIACTH  WCIONB30BaHUS  WH(OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJICHWE KyJNbTypOH AaKTHBHOTO WCIOJB30BAHMS —Pa3THIHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHMAaNbHYIO (popMy mpencTaBieHuss WHPOPMALUHN H
WITIOCTPUPOBATh pellaeMble 3a/laud HECIOKHBIMH CXEMaMHM, [uarpaMMaMu, APYTUMH (QopMaMu
rpadukyu 1 UX KOMOMHAIUSAMU,

YMEHUE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce Y4eOHOW U HCCIEeNOBAaTENbCKOM
JesITeIbHOCTH MH(POPMALIMIO O BIWSHUM NPOMBILUICHHOCTH, CEJILCKOTO XO035iCTBa M TpPaHCIOpTa Ha
COCTOSTHHE OKpYKarolllel IpUPOAHOHN CpEabI.

KoMMyHHKaTHBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eiCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOe Auaiora W (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMoii
TeMBbI, (OPMYIHPOBATH CBOH MPEIJIOKEHHSI OTHOCUTEIBHO BBIMOJIHEHHUS PEATIOKESHHON 3a1a4H;

YMEHHUSI TPEACTABIATh MONYyYEHHBIE PE3yNbTaThl MO3HABATEILHOW JESITETHHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPE3CHTALUI0 PE3yJbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTA
(;mabGopaTopHOro OmBITa, J1a0OPaTOpHOH PadOTHl MO HCCIECAOBAHHIO CBOMCTB BEIISCTB, Y4eOHOTO
MIPOEKTA);

yMeHHsI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATCJIBHOW U
UCCIIEIOBATENbCKON JEATEIbHOCTH TPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB M COTJACOBaHUS TO3UIMKA (00CYxkaeHus, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMEI,
KOOpJWHALIUSI COBMECTHBIX JEHCTBHI, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpeNeNsTh Ledd JeATeNbHOCTH, IIIaHUPOBaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BbIOMpATh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX W MO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh MU
KOPPEKTUPOBATh NPEJIOKEHHBIA aITOPUTM JCHCTBUI MPHU BBIIOJHEHUU 3aaHUNA C YYETOM MOJTYyYEHHUS
HOBBIX 3HaHMH 00 WH3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHHUBATH COOTBETCTBUE
MOJYYEHHOIO pe3ysbTaTa 3asBJICHHOW LEJNH, YMEHHE HCIOJNb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00S3aTEIBHOIO COJIEPKAHUS, YCTAHOBICHHOTO
JaHHOM (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE O0YYaIOIIMMUCS Hay4YHbIe 3HAHHUS,
YMEHUS U CIOCOOBI ACHCTBHMH, crienu(rIecKre 11l IPeAMETHON 001acTi « XUMUsD), BUABI JESITEIbHOCTH
M0 TOJYYEHUIO0 HOBOTO 3HAHMSA, €r0 WHTEPHPETALUH, NPeoOpa3oBaHUIO U NPUMEHEHHIO B Pa3JIMUHBIX
y4eOHBIX U HOBBIX CUTYaIUSIX.

K xoHiy o0y4enus B 8 kj1acce rmpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXKaTb
c(hOpPMHUPOBAHHOCTH y 00yUAIOIMXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHITHN: aTOM, MOJIEKYJIa, XHMHUUYECKHHA 3JIEMEHT,
MPOCTOE BEIIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS), BaJIEHTHOCTD,
OTHOCUTENbHAsE aTOMHAash M MOJEKYJS[pHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JO0JII XUMHYECKOTO 3JIeMEHTa B COCAMHEHHM, MOJAPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHHS, XUMHYECKas
peaKkius, KJ'[aCCI/I(i)I/IKaI_[I/ISI peaKHI/Iﬁi PCaKIMn COCOMHCHUA, PC€aKIHU Pa3IoKCHUA, pCaKIIUN
3aMelIeHUs, Peakluh oOMeHa, DK30- W DJHIOTCPMHUYECKHE PEaKIUH, TeIIoBOH 3QeKT
peaxkiumu, Aapo aToMa, DSJIEKTPOHHBIM CIIoW aToMa, aToMHas opOWTanb, paguyc aToMma,
XUMHYCCKas CBA3b, MOJIApHasd W HEIOJAPHasd KOBaJICHTHAA CBA3b, HOHHAsA CBA3b, NOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JI0JIS BEIIeCcTBa (MPOLIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

e  WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMMYECKHUX ITOHATUM U NPUMEHSTH 3TU MOHATH
IIPY ONMCAHUM BEIIECTB U UX NPEBPAILCHUIA;

e  HCIOJB30BaTh XUMUYECKYI0 CHMBOJIUKY /ISl COCTaBJICHHSA (OPMYJ BEIIECTB M ypaBHEHHH
XHMHYECKUX pPEeakiuii;

e  OIpEAETATH BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHHSAX, CTEIICHb OKHCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAAJIEKHOCTh BELIECTB K OINPENEIEHHOMY Kiaccy



coeuHeHN 1O (QopMyaaM, BHI XHMHYECKOH CBS3M (KOBaJeHTHass W HWOHHas) B
HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cmbicit Ilepuonnueckoro 3akona J[. M. MeHneneeBa: J€MOHCTPUPOBATH
MOHUMaHUE TEPUOANYECKOI 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT MX MOJIOKEHHS
B llepnoanueckoil cucteMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYeHHUs, 3aKoHa ABOTaIpo;

ONKCHIBATh M XapaKTepHU30BaTh TaOMMuHyl0 ¢Gopmy llepmogmueckoit cMCTEMBl XUMHUYECKUX
9JIEMEHTOB: Pa3iMyaTh MOHATHUS «TJIaBHas MoArpymma (A-rpymnmna)» u «no0o4Has MoArpymnma
(b-rpynma)», masble u OONbLINE MEPUOIBI, COOTHOCHTH 00O3HAYEHUs, KOTOPhIE MMEIOTCS B
tabmiue «llepmogmueckas cucrema xumuueckux odnemeHtoB JI. WM. MenaeneeBa» c
YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsin
a1pa, odlIee YHCIIO HNEKTPOHOB U PACTIPEACTICHUE UX 0 AIEKTPOHHBIM CJIOSIM);
KJIacCU(UIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMYECKHE BEIECTBa, XUAMHUYECKHUE PEaAKIIUH
(10 YMCIy W cOCTaBy yYacTBYIOIIUX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P QEKTY);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3MYHBIX KJIACCOB,
MOATBEPXKIasl OMUCAHWE TPUMEpPaMH  MOJIEKYJISIPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUil;

NPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXHOCTHU TPOTEKAHHUS XUMHUECKUX TPEBPAICHUI B Pa3IMUHBIX yCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOTO 3JEMEHTa 0 (opMysie COeIMHEHHUS, MACCOBYIO JOJIIO BEIIECTBA B PacTBODE,
MPOBOJUTE PACUETHI 10 YPABHEHHIO XUMHUYECKON PEaAKIIUH;

INPUMEHATh OCHOBHBIE OINEpalMyd MBICIUTEIBHON JEATENbHOCTH — AaHAIW3 U CHHTE3,
cpaBHEHHME, 0000IIEHHe, CHCTEeMaTH3alMI0, KJIACCU(PMKALUIO, BBIABICHUE NPUYUHHO-
-CIICICTBEHHBIX CBA3€H — JJIs1 H3YyYeHHs] CBOWCTB BELIECTB M XHMMHUYECKHX DEaKIHi,
€CTECTBCHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIOJCHUE, H3MEPEHUE, MOAEIUPOBAHUE,
9KCHEPUMEHT (PeabHBIA M MBICIICHHBIN);

CJIEZIOBATh IIPAaBUJIaM MOJIB30BAaHHUS XUMUYECKOM MOCY 101 U TabOpaTOpHEIM 000PYAOBaHHEM, A
TaKXKe MpaBujiaM OOpalleHHss C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLHMSIMHU 11O
BBITIOJIHEHUIO  JTAOOPATOPHBIX ~XMUMHUYECKHUX OIBITOB IO IOJYYECHHIO M  COOMPaHMIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOJa M  KHCIOPOAA), NPHUTOTOBIECHHIO PpAacTBOPOB C
onpenesIEHHON MaccoBOM [J0Jel pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M IMPOBOIUTH
XUMHAYECKHE SKCHEPUMEHTHI 110 PACIO3HABAHMUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOLIBIO
MHIMKATOPOB (JaKkMyc, peHondTanent, METUIOPAHX U JPYTHE).

K xonmy oOyuenus B 9 kJiacce nmpeIMETHBIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH y 00yUAIOIMXCSl YMEHUI:

PacCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKUN PJIEMEHT, aTOM, MOJICKYJIa,
HWOH, KAaTHOH, aHWOH, IIPOCTOE  BEIIECTBO, CJIOXHOE  BELIECTBO, BaJCHTHOCTb,
ANEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHMCIEHUS, XMMUYECKas peakKlus, XUMHUYECKasl CBSI3b,
TeToBOH 3(h(eKT peakiyu, MOJb, MOJSIPHBIH 00BEM, PACTBOD, AJIEKTPOIUTHI, HEANIEKTPOIHUTEI,
SNIEKTPOJIUTHICCKAST JTUCCONMAINS, PEaKIIMd HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOEe
paBHOBECHUE, O6paTI/IMI)Ie u H606paTI/IMI)Ie p€aKknrun, OKUCIUTCIIbHO-BOCCTAHOBUTECIILHBIC
peaxium, OKHCIUTEIh, BOCCTAaHOBHTEIb, OKHCICHHE W BOCCTAHOBJIECHHE, aJJIOTPOIIHS,
an)OTepHOCTB, XUMHNYECKas CBA3b (KOBaJIeHTHaSI, HMOHHAasA, MeTaHHquCKaH), KpHUCTaJLINYECKasd
pemérka, KOppO3Ws METajUIOB, CIJIaBBl, CKOPOCTh XWMHYECKOH peakiu, MpPeaeiTbHO
nomyctuMas koHuentpanus [1JIK BemiecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKHUX MOHATHUH M MPUMEHSTH TU TOHSITHI
MIPH OTIMCAHWH BEIIECTB U UX MPEBPAICHHA;

MCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBJIECHHS (DOPMYNT BEUIECTB W ypaBHEHHM
XHMHUYECKUX pPEeaKiuii;



ONpEACNATh BAJEHTHOCTh M CTENEHb OKHCIEHHS XMMHUYECKUX 3JEMEHTOB B COCIUHEHHAX
Pa3IMYHOrO COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONpEeAcNEHHOMY KJIacCy COEIMHEHHUH 1o
dopmynam, BHA XHUMHYECKOH CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJulMueckas) B
HEOPraHMYEeCKUX COCAMHEHHAX, 3aps] HMOHA MO XMMHYECKOW (opmylie, Xapakrep cpelbl B
BOJHBIX PAaCTBOpaX HEOPraHWMYECKUX COEAUHEHHMH, THUI KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATH €O
MOHUMAaHHUE: OMHCBHIBATh U XapakTepu3oBaTh TabamuHyio Qopmy [lepuoamueckoil cucteMsbl
XUMHAYECKHUX 3JIEMEHTOB: pa3jindaTh MOHATHS «TJaBHas moArpymma (A-rpymnma)» u «mobouHast
noarpynna (b-rpynma)», mansie u OonblIve MEpUOIbI, COOTHOCUTH 00O03HAUCHHS, KOTOpHIC
UMEIOTCSL B MEPUOJUYECKON TaONHIe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi siApa, o0IIee YUCIIO SIEKTPOHOB U paclpeieieHHe uxX
M0 DJEKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
3JIEMEHTOB U UX COEJMHEHUI B MpejieNiax MaJlblX MEePUOAOB M TIaBHBIX MOATPYIII C YIETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHMIECKHE BEIIECTBA, XAMHUYECKHUE PEAKIH
(mo uuWcnmy W cocTaBy YYacTBYIOUIMX B PEakUWH BEIIECTB, MO TeIUIOBOMY 3ddekty, 1o
M3MEHEHUIO CTeTeHel OKUCICHU XUMHYECKUX IEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) oOUIME M cHenu(UIECKUE XUMUYECKHE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEIIECTB, NOATBEpXkAas ONHCAaHHE IpUMEpaMH MOJEKYJIAPHBIX M HOHHBIX
YpaBHEHUIN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

COCTaBIIATh YPAaBHEHMUSI SIEKTPOIUTHIECKON JUCCOLUALIMN KUCIIOT, IIEJI0Yed U COJIeH, TOJIHbIE
M COKpalIéHHblE YpaBHEHUS pPEaKUUMil HMOHHOrO OOMEHa, YypaBHEHUS pEaKLui,
MOATBEPKIAIOIINX CYIIECTBOBAaHNE TE€HETHUECKOW CBS3M MEXKIY BELIECTBAMU PAa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIHMTEIBHO-BOCCTAHOBHUTENBHBIX  pEaKUUH  MOCPEACTBOM
COCTaBJICHHSI DJIEKTPOHHOTO OajlaHca 3TUX PeaKLHii;

MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOECHHs, BO3MOXHOCTH
MIPOTEKAHUS XUMHUYECKHUX MPEBPALCHUI B pa3IMUHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAaccChl BEIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JEeMEHTa 10 (GopMyJie COeIMHEHHUs, MaCCOBYIO JOJIIO BEIIECTBA B PacTBODE,
MIPOBOJUTE PACUYETHI 110 YPABHEHUIO XUMHUYECKON PEAKIIVH;

co0uroaTh NMpaBuJIa MOJIB30BAHUS XMMUYECKOH MOCYA0H 1 1abopaTOPHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiia 0OpallleHHs ¢ BEIECTBAMH B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBITIOJHEHHIO
71a00paTOPHBIX XUMHYECKHX ONBITOB MO MOJYYEHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMuaka ¥ yTJIEKHCIIOTO Ta3a);

MIPOBOJUTE PEAKIUM, TOATBEP)KIAIOMINE KauyeCTBEHHBIM COCTAaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OpOoMHA-, HOAWA-, KapOoHat-, (ocdaT-, cuaukar-,
cynbdar-, TUAPOKCHI-WOHBI, KATHOHbBI AaMMOHHMS M HOHBl HM3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIE€pallMd MBICIUTENbHON AESITeNPHOCTH — aHalIM3 H CHHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIUIO, BBISIBIICHHE TIPUYNHHO-CIIEICTBEHHBIX CBA3EH — JUIsI
M3YYEHHUs CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIINH, €CTECTBEHHO-HAYIHBIE METO/IbI ITO3HAHUS
— HabmroieHNe, N3MEPEHNE, MOIETTUPOBAHIE, IKCIIEPUMEHT (PeabHBINA M MBICIICHHBIHN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBaHue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpoanueie Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837¢
YyelIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3jen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | | bubnuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuH




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yIITyOJICHHE 3HAHUT 5 | bubnmnoreka HOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ Py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [TOK
' . Py ) poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




MWHWUCTEPCTBO MPOCBELLEEHWA POCCUIACKOW ®EAEPALIUU

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKHU PECITYBJIMKH JATECTAH
MP «BOTJINXCKHUM PAMOH»

MKOY «Taugosckasa COILI

«COTNACOBAHO»

3amecTutensb gupeKktopa no YBP

M.M. 3usiByauHOBa

Moanuck ®NO 3amecTuTens

« » 2023 .

K&HGHI[apHO-TeMaTquCKOe INIAHUPOBAHHUC

mo xuMuu 8 Kjace
YUHnTEIA

Omaposa M.M.

KoanuecTBo uacoB 3a roj -68.
KoyimyecTBO 4acoB B HeJleI10:2.
YuyebOHuk: xumus 8 Kjacc
ABTopsl: Pymsuruc I'.E. ®eabaman @.I'.
Yposenn: ba3oBblii
«ITpocBemenne» Mocksa 2017r.

Ilnan cocTaB/ieH HA OCHOBE y4eOHMKA JJIs1 0011e00pa30BaTeIbHbIX
opranusauuii xumus 8 KJjacc

ABTOpbI: Pymsutuc I'.E. ®eabaman @.I'.  «IIpocBemenue» Mocksa 2017r.

Tanmo 2023-2024 yu. roxa.



ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJu-Bo DJIeKTPOHHBbIE
Ne 4acoB Hara uudgposbie JdonoaHuTeabHast
Tema ypoka
n/n B H3ydYeHHUs o0pa3oBaTejbHbIE uHpopManus
cero pecypchl
[Ipeamer xumuu. Posib XuMuu B )KU3HH uesioBeKka. Tena u bu6nunorexa LIOK
1 1 §1-2
BellleCTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThI B
2 J1a00paTOpUU U IPUEMBI OOpallleHUs ¢ 1a00PATOPHBIM 1 bubnnorexa [IOK
PaTop P patit patop 07.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
3 YucTeie BemecTBa 1 cMecH. CriocoObl pasieseHus | bubnunoreka LIOK §4
cMeceit 12.09.2023 | https://m.edsoo.ru/ff0d26ca
4 [IpakTuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha | bubnuoreka [IOK
pUMepe OYUCTKU TTOBAPEHHOW COJIN)» 14.09.2023  https://m.edsoo.ru/ff0d28c8
dusnyeckue U XUMUYECKHE SIBJIEHUS. X AMUYECKast bubnunorexa LIOK
5 1 §6
peakuus 19.09.2023  https://m.edsoo.ru/ff0d37fa
bubmnoreka IIOK
6 A 1 7
TOMBI H MOJICKYIIBT 21.09.2023  https://m.edsoo.ru/ff0d2a6c¢ 3
bu6nunorexa LIOK
7 IIpocteie u cio € BEIlEeCTBa 1 8-9
POCTHIC I CTOAHBIC BEIIECTB 26.09.2023  https://m.edsoo.ru/ff0d2a6c 3
Xumnueckue dieMenTel. OTHOCHTENBHAS aTOMHAs Macca. bu6nunorexa LIOK
8 1 §10-12
3Haku (CUMBOJIbI) XUMHUYECKHX DJICMEHTOB 28.09.2023  https://m.edsoo.ru/ff0d2be8
9 3aK0H MOCTOSIHCTBA COCTaBa BENIECTB. XUMHUUECKast | but6mmorekxa [IOK §13-14
dbopmyna. OTHOCUTENBHAS MOJIEKYJISIpHAs Macca 03.10.2023 | https://m.edsoo.ru/ff0d2eae
10 MaccoBas qoiIst XUMHYECKOTO DJIEMEHTA B COEIMHEHNH 1 bubanoreka LJOK §15




05.10.2023 | https://m.edsoo.ru/ff0d350c
Bu6mumoteka [JOK
11| BAmeRTHOCTE XMMIECKHX JMEMEHTOR 10.10.2023 https://m.edsoclfru/fde323c 316
12 Cocrasnenue GpopmyI 10 BaJICHTHOCTH 12.10.2003 ngj;if:;;ggﬁﬂ)d%m §17
13 Arowmo-moexymiproe yiere 17.10.2023 Effffﬁ:fifﬁmdso 318
14 3aKOH COXpaHEHMsI MAacChl BEILIECTB. XUMHUECKUE Bu6mumoteka [JOK §19-20
ypaBHEHUs 19.10.2023 |  https://m.edsoo.ru/ff0d3b88
15 Kiaccuukanuss XUMHUYEeCKUX peakiuii (COSTUHCHHSI, bubanoreka [JOK §21
pa3iiokKeHUs1, 3aMEeIIeHUsI, 0OMEHa) 24.10.2023  https://m.edsoo.ru/ff0d3f34
16 M. B. JIoMOHOCOB — y4€HBII-2HUIUKIIONEIUCT. Bu6mmoteka [JOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 26.10.2023  https://m.edsoo.ru/ff0d40c4
17 KonTpoubnas padora Nel o reme «Bemiectsa u Bbu6mmoteka [JOK
XUMHUYECKUE PEAKIIUNY 14.11.2023 | https://m.edsoo.ru/ff0d4290
18 KonuuecTto BemnecTBa. Moib. Mossipaast Mmacca 16.11.2023 E:ffs?;i?:gz)gz/l:mds%o §36
19 Brruncnenus Kkonmu4uecTBa, MacChl BENIECTBA 110 bu6mmoteka IIOK §37
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN 21.11.2023  https://m.edsoo.ru/ff0d5708
20 Kucnopon. Cioco6sI mosrydeHust KUCIOpoaa B bubmuoreka [IOK §22
1a60paTOPUU U TPOMBIIICHHOCTH. 23.11.2023  https://m.edsoo.ru/ff0d497a
duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpOa
21 (peakuuu okucieHus, ropenue). [lonstue 06 okcugax. bubmmorexa LIOK §23-24
TTpuMeHEHTE KHCTOPOA 28.11.2023 = https://m.edsoo.ru/ff0d4614
” Bo3agyx — cMmech razos. Cocras Bo3ayxa. Kucinopox — bubnmnoreka [JOK §26-27
AJIEMEHT U MPOCTOE BeliecTBo. O30H 30.11.2023 = https://m.edsoo.ru/ff0d448e
3 TenoBoit 3 pexT XuMu4IecKol peakiiu, MOHITHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U 05.12.2023 = https://m.edsoo.ru/ff0d4790




OHAOTCPMHUUYCCKUX PCAKIUAX

24 TomnmuBo (He(Th, Yroiib B METaH). 3arpsA3HeHne BO3AyXa, bubmmoreka [JOK
CIIOCOOBI €T0 MPEIOTBPAICHUS 07.12.2023 = https://m.edsoo.ru/ff0d4c4a
)5 [Ipaktuueckas padora Ne 3 mo teme «llomydenue u bubnuoreka [IOK
coOupaHue KUCIOPO/ia, U3YUCHHE €r0 CBOMCTBY 12.12.2023  https://m.edsoo.ru/ff0d4ae2
26 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHnue bubnmnoreka HOK §28
B [IpUpoOaE 14.12.2023 = https://m.edsoo.ru/ff0d4dd0
7 ®dusnueckue 1 XMMUUECKHE CBOMCTBA BOJIOPO/IaA. bubmmoreka [JOK §29
[Ipumenenue Bogopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 IlonsATHE O KMCIIOTaX U COJISIX bubmmorexa [JOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
29 [TpakTrueckas pabota Ne 4 o reme «llomyuenue u bubmmoreka [JOK
coOupaHue BOAOPOJa, U3YUYEHHE €r0 CBOMCTBY 26.12.2023 | https://m.edsoo.ru/ff0d4£42
. , bubmmoreka [JOK
30 Mozspreiii 00bEm rasos. 3axor ABorazpo 28.12.2023 https://m.edSO(]fru/fde5426 338
31 BrrunciaeHus 00b€Ma, KOJTUYECTBA BEIISCTBA T'a3a 10 €ro bubnuoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY 11.01.2024  https://m.edsoo.ru/ff0d55a0
1 Brruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO PEAKIIUU Ha bubmuoreka [IOK §39
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B 16.01.2024  https://m.edsoo.ru/ff0d5708
33 ®Pu3nyecKkue 1 XUMHYECKUE CBOMCTBA BOBI 18.01.2004 ngj/l}lr?:ee:l(;fr(z/};md%h §31-32
. bubnmnorexa [JOK
34 CocraB ocHoBanuii. [lousiTne 06 HHIUKATOpPAX 73.01.2024 https://m.edsogru/ff0d59e2
Bona kak pactBopurtens. HachilienHnbie u
35 HEHACBIIIEHHbIE PacTBOPHI. MaccoBas 107151 BELIECTBA B Bubmmorexa [IOK §33
pacTsope 25.01.2024  https://m.edsoo.ru/ff0d5b40
36 [TpakTrueckas padota Ne 5 mo reme «IIpurorosnenue bubmuoreka [JOK
PacTBOPOB C OINPEAETEHHON MaCCOBOM J0JIEH 30.01.2024  https://m.edsoo.ru/ff0d5eba




paCTBOpéHHOFO BCIICCTBa»

37 Pemenue 3amau bubmmorexa [IOK
A 01.02.2024  https://m.edsoo.ru/ff0d4dd0
18 KonTpoubsnas pa6ora Ne2 no reme «Kucnopon. bubnuoreka [IOK
Bonopoa. Boga» 06.02.2024  https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KiaccuduKaiys, HOMEHKIIATypa. bubnuorexa [JOK
39 §40
[Tonydyenue okcuaoB 08.02.2024  https://m.edsoo.ru/ff0d664e
bubnunorexa LIOK
4 X i 4
0 VIMITICCICHE CBOUCTEA KHCIOTHEIX, OKCHAOR 13.02.2024 = https://m.edsoo.ru/ff0d664e 340
bubnuoreka [{OK
41 : 41
OcroBanmA: COCTaB, KNACCHPUKAUH, HOMCHKIATYpa 15.02.2024  https://m.edsoo.ru/ff0d67ca 3
bubnunoreka LIOK
42 X i i 42
FIMHACCIHE CBONCTBA OCHOBANHH 20.02.2024  https://m.edsoo.ru/ff0d67ca 3
43 A 43
M(pOTEPHBIC OKCHUIBI U TUIPOKCH/IBI 2 02.2024 §
bubnuoreka [IOK
44 K : 44
HCIIOTHI: COCTAB, KIACCHPHKALHA, HOMCHKIIATYPa 27.02.2024  https://m.edsoo.ru/ff0dfee2 3
bu6mmoteka IIOK
45 IT 7 45
OIYHICHHE | XHIMITICCIGIE CRORCTRA RHCIOT 29.02.2024  https://m.edsoo.ru/ff0dfee2 3
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI MOTyYeHHS, bubmuoreka [IOK
46 . §46-47
XUMHYECKHE CBOMCTBA 05.03.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe « OCHOBHBIE KJIACChHI bubmorexa HOK
p g . 07.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHCHUIN
43 I'eneTnyeckas cBsI3b MEXKIy KlacCaMH HEOPTaHUYECKUX bubmuoreka [{OK
COeIUHEHUU 12.03.2024 @ https://m.edsoo.ru/00ad9a50
but6mmorekxa [IOK
4 N
? Obobmenue n cucremaTH3ais HHMA 14.03.2024  https://m.edsoo.ru/00ad9cb2




50 KonTpoasnas padora Ne3 1o teme "OCHOBHBIE KJ1aCcChl bubnmnoreka HOK
HEOPraHUYECKUX COCAMHEHUI" 19.03.2024  https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKU KJIaCCUPUKAIIUN XUMUYECKUX bubmmoreka [JOK §49
37eMeHTOB. [IoHsATHE O rpynmax CXOHbIX JIEMEHTOB 21.03.2024 | https://m.edsoo.ru/00ad9ffa
57 [Tepnoanueckuii 3axoH u Ilepuoanueckas cucrema bubmuoreka [JOK §50
xumuueckux asemenToB J[. . MeneneeBa 02.04.2024  https://m.edsoo.ru/00ada52c
bu6nmoreka [IOK
53 I1 51
EPHOIBL TPYIIBL HOATPYLIH 04.04.2024 = https://m.edsoo.ru/00ada52¢ 3
bubnunoreka LIOK
54 . Y 52
CTpoetine aToMOB. COCTaB ATOMHEIX sAcp. Hsorombt 09.04.2024 = https://m.edsoo.ru/00ada342 3
55 CtpoeHue IEKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB bubnuoreka [IOK §53
ITepuonnueckoit cucremsl [. . Menneneena 11.04.2024  https://m.edsoo.ru/00adabbc
XapakTepHucTUKa XUMHUYECKOT 0 3JIEMEHTA 110 €ro
56 nonoxenuto B Ilepuoguueckoii cucreme . U bubmmorexa [TOK
pron o 16.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU
57 u nipaktuku. [[. 1. MenaeneeB — y4€HblIid, Ie1aror u brbmmorexa [TOK §54
P e A y A 18.04.2024  https://m.edsoo.ru/00ada96e
rpaXkIaHUH
53 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX bubnmnoreka HOK §55
3JIEMEHTOB 23.04.2024  https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
59 " 56
OHAA XHMITICCKAT CBAsh 25.04.2024  https://m.edsoo.ru/00adac34 3
60 KoBasieHTHast monsipHast XUMUYECKasi CBS3b bubmorexa HOK
P 30.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHasi XUMHYECKast CBA3b bubmorexa [OK
P 07.05.2024 | https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 C 57
TCICHb ORHCIIeHI 14.05.2024 = https://m.edsoo.ru/00adae28 3




bu6nmoreka [IOK

63 O - 1
KHCTHTEHRHO-BOCCTAHOBHITERHRIC peaktiit 16.05.2024 | https://m.edsoo.ru/00adb076
bubnunorexa LIOK
64 O 1
KHCIIHTCIHI 1 BOCCTAHOBHTEIH 21.05.2024 | https://m.edso00.ru/00adb076
bu6nmoreka [IOK
7 1
05 O6obmierne i CHOTEMATHSALA SHAHMKIE 23.05.2024 | https://m.edsoo.ru/00adb33c
66 KonTpoasnas padora Ne4 o teme «CTpoeHue aToma. 1 bubnmnoreka HOK
XUMUYECKas CBSI3b» 28.05.2024 | https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O000I1IeHHE U CHCTEMAaTHU3alH 1 bubmmoreka [JOK
3HAHUU 30.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHS | bubnuoreka [IOK
3HAHUHI 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




MWHWUCTEPCTBO MPOCBELLEEHWA POCCUIACKOW ®EAEPALIUU

MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKHU PECITYBJIMKH JATECTAH
MP «BOTJINXCKHUM PAMOH»

MKOY «Taugosckasa COILI

«COTNACOBAHO»

3amecTutensb gupeKktopa no YBP

M.M. 3usiByauHOBa

Moanuck ®NO 3amecTuTens

« » 2023 .

K&HGHI[apHO-TeMaTquCKOe INIAHUPOBAHHUC

Mo XuMuHu 9 KJjace
YUHnTEIA

Omaposa M.M.

KoanuecTBo uacoB 3a roj -68.
KoyimyecTBO 4acoB B HeJleI10:2.
YuyebOHuk: xumus 9 Kjacc
ABTopsl: Pymsuruc I'.E. ®eabaman @.I'.
Yposenn: ba3oBblii
«ITpocBemenne» Mocksa 2017r.

Ilnan cocTaB/ieH HA OCHOBE y4eOHMKA JJIs1 0011e00pa30BaTeIbHbIX
opranusauuii xumus 9 kJjacc

ABTOpbI: Pymsutuc I'.E. ®eabaman @.I'.  «IIpocBemenue» Mocksa 2017r.

Tanmo 2023-2024 yu. roxa.



9 KUIIACC

Koua-Bo DJIEeKTPOHHbBIE
Ne 4acoB ara udposbie OMOJIHUTEIbHAS
Tema ypoka A ungp A
n/n u3ydyeHusi  o0pa3oBaTejbHbIE uHpopManus
Bcero
pecypcbl
| [Tepuoanueckuii 3akou. [lepuoanueckas cucrema | bubnunoreka LIOK
XUMHYECKHX 21eMeHTOB JI. 1. MeHnnaeneeBa 04.09.2023  https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX | bubmmorexa LIOK
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB 06.09.2023  https://m.edsoo.ru/00adbobbd
3 Knaccudukanus u HoOMEHKIATypa HEOPraHUYECKUX | bubanoreka [JOK
BEIIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4YeCcKOM CBA3U U TUIIBI KPUCTATUIMYECKHUX | bubmmoreka [JOK
peLEToK 13.09.2023 = https://m.edsoo.ru/00adbac6
Kountpoasnas padora Nel no reme «IloBTOpenue u
5 TI1yOJIeHUe 3HaHUI OCHOBHBIX pa3/iesioB Kypca 8 1
T PASACTOR YD 18.09.2023
KJ1acca»
6 Knaccudukanus XuMHYECKUX peaklui o pa3InyHbIM | bubnmnorexa [JOK
npu3HakaM. OKHCIUTEIbHO-BOCCT. PEAKLIUU 20.09.2023 = https://m.edsoo.ru/00adbcb0
7 OKHCTUTENEHO-BOCCTAHOBUTETIBHBIC PEAKITHH 1 brbmmorexa [TOK
P 25.09.2023 | https://m.edsoo.ru/00adcade
g [TonsiTne o ckopocTn xuMHueckoi peakuuu. [lonsitue o | bubmuoreka [IOK
TOMOTE€HHBIX 1 T'€TEPOre€HHBIX PEAKIIHIX 27.09.2023  https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
9 BIUSIONINE HA CKOPOCTh XUMUYECKOUN pEaKIuu U 1 bubmmorexa [TOK
P P 02.10.2023 = https://m.edsoo.ru/00adc28c
MOJIOKEHNUE XUMHUYECKOTO PAaBHOBECHS
10 Teopus anexkTponuTUUEcKOr qucconanuu. CuabHbIe U 1 bubnmnorexa [JOK




CI1a0bIe AIEKTPOJIUTHI 04.10.2023  https://m.edsoo.ru/00adcd68
11 HNounble ypaBHEHUS peakyid bubmmorexa [IOK
09.10.2023  https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubnuorexa [JOK
MPEJICTABICHHUA 00 AIEKTPOIIUTHICCKON TUCCOITUAITTT 11.10.2023  https://m.edsoo.ru/00add5d8
13 XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bubnmnoreka HOK
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI 16.10.2023 = https://m.edsoo.ru/00add8b2
14 ITonsiTue 0 TuApOIU3E CoJien bubmmorexa [IOK
18.10.2023 = https://m.edsoo.ru/00add9d4
. bubanoreka [JOK
15 | ©Obobumentie 1 cucTeMaTH3ANNA SHAHILH 23.10.2023 https://m.edso:)_.[ru/OOaddd12
16 [TpakTueckas paborta Ne 1. «Pemenue bubmmoreka [JOK
3KCTIEPUMEHTAIIBHBIX 3a]1aW» 25.10.2023 = https://m.edsoo.ru/00addbfa
KonTpoubnas pabora Ne2 o reme
17 «INEeKTpoNUTHYECKas TUCCOINALINS. XUMUYECKUE bubmorexa LIOK
30.10.2023 | https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
18 OO0m1as XxapakTepuCcTHKa raJoOreHOB. XUMUUYECKHE bubnmnorexa [JOK
CBOIICTBa Ha MPUMEPE XJI0pa 13.11.2023  https://m.edsoo.ru/00addfe2
19 Xnoposogopona. CosssHast KUCII0Ta, XMMUUYECKHE bubmuoreka [IOK
CBOMCTBA, ITOJIy4YE€HHUE, IPUMEHEHUE 15.11.2023  https://m.edsoo.ru/00ade 104
20 [IpakTuueckas pabora Ne 2 no teme «Ilomyuenue bubnmnoreka HOK
COJIAHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTBY» 20.11.2023  https://m.edsoo.ru/00ade348
21 Boruncnenust 1o ypaBHEHUSIM XUMHUYECKUX PEaKIIUM, bubmuoreka [IOK
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
bubnmnoreka [JOK
22 OO6mmas xapakTepucTuka 31eMeHTOB VIA-rpymnbt 27 11.2003 https://m.edsogru/OOade64a
3 AnnorponHbie MoauduKauu cepbl. HaxoxaeHnue cepsl bubnuotexa [JOK
U €€ COEMHEHUH B PUPOJE. XUMHUUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a




cepbl

24 CepoBogopoj1, CTpocHHE, (PU3HUSCKUE U XUMHUECKUE bubmmoreka [JOK
CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802

)5 Oxcunel cepol. CepHas KHCIOTa, GU3HUECKUE U bubnmnoreka HOK
XUMHYECKHE CBOICTBA, IPUMEHEHHE 06.12.2023  https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklluy, JIexKallrue B OCHOBE

26 MIPOMBIIIUICHHOTO CII0C00a MOJyYeHHUs CEPHOM bubnmnoreka HOK
KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 11.12.2023  https://m.edsoo.ru/00adec8a
Cpeabl COSTMHEHUSIMH CEPBI

7 Brruncnenue MaccoBoil 10111 BBIXOJA MIPOIYKTA Bu6mmoteka [JOK
peakuu 13.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3JeMEHTOB VA-rpynnsl. A30T,

28 pacmpocTpaHeHue B mpupoze, Gu3ndeckue u bubmorexa LIOK

. 18.12.2023 | https://m.edsoo.ru/00adeeabd

XUMHUYECKHE CBONCTBA

79 AMMHaK, ero Gu3nIecKre 1 XMMHYECKHE CBOMCTBA, bubnuoreka [IOK
MOJIY4YECHUE U IPUMEHEHUE 20.12.2023  https://m.edsoo.ru/00adf004

30 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenue bubmuoreka [IOK
aMMHaKa, U3y4YeHHe ero CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, €€ GU3NIECKUe U XUMUYECKHE bubmuoreka [JOK
CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B

1 KaueCcTBE MHUHEPATbHBIX YI00peHU. XUMHUUECKOe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOIIECH Cpeibl COETMHEHUSIMU 10.01.2024  https://m.edsoo.ru/00adf518
azoTa

3 ®dochop. Oxcun dhocdopa (V) u pochopnas kucnora, bubnmnorexa [JOK
¢buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MOTyUYeHHE 15.01.2024 = https://m.edsoo.ru/00adf68a

34 Hcnons3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX bu6muoreka [JOK
ynoOpeHuid. 3arpsi3HeHre IPUPOIHOI cpeibl 17.01.2024  https://m.edsoo.ru/00adfc20




docdaramu

VYraepon, pacpocTpaHeHUe B IPUPoJE, GrU3ndeckre u

bubnunorexa LIOK

35
XHMHYECKHUE CBOMCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c
Oxkcuppl yrauepoaa, ux Gu3ndeckue 1 XUMHUIECKHe

36 CBOICTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHEIC C bubmmorexa [TOK

' P ’ 24.01.2024  https://m.edsoo.ru/00adfebe
okcusom yriaepoxa (IV)
37 VYrosibHasg KUCIoTa u €€ Cou bubmorexa HOK
29.01.2024 = https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabota Ne 4 o teme "llomyuenue

38 TJeKucioro raza. KauectBeHHas peakius Ha bubmmorexa [IOK
y " ’ peaKtt 31.01.2024 | https://m.edsoo.ru/00ae027¢
KapOOHaT-HOH

39 [lepBoHauabHbIE MOHATUSA 00 OPraHUUYECKUX Bbu6mmoteka [JOK
BEILIECTBAX KaK O COEAMHEHHUX YIiaepoaa 05.02.2024  https://m.edsoo.ru/00ae054e

40 Kpemuunii u ero coequHeHus bubmmorexa [TOK

P A 07.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
41 SKCHEPUMEHTAIIBHBIX 33/a4 10 TeMe «BaxHeimue brbmmorexa [TOK
P 12.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COECIUHEHUS»

42 KonTpoubnas padora Ne3 o reme «Baxueiime bubnmnoreka HOK
HEMETAJUIBI U UX COCAUHEHHUS 14.02.2024  https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTeprucTUKa XUMHYECKUX dJIEMEHTOB —

43 MeTaJIoB. MeTainueckas CBs3b M MeTaJTndecKas bubnuorexa [{OK
KpucTaumdeckas pemeérka. usndeckrue CBONCTBA 19.02.2024  https://m.edsoo.ru/00ae103e
METaJIIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [{OK
DIIEKTPOXUMHUYECKUH Pl HAIPSIKEHUI METaJJIOB 21.02.2024 | https://m.edsoo.ru/00ael156

45 O61me crocoObl mosryueHust MeTayioB. CrulaBbl. bubmuorexa [IOK
Beruucnenus 1o ypaBHeHHUSM XUMUUECKUX PEaKLIMi, 26.02.2024 = https://m.edsoo.ru/00ael1156




€CJIM OAWH U3 pCar€HTOB COACPKUT ITPUMECH

46 IToHsiTHE O KOPPO3UH METAIIIOB bubmorexa LIOK
PP 28.02.2024  https://m.edsoo.ru/00ac1278
bu6nmoreka [IOK
47
IHenorrsie MeTaIEL 04.03.2024 | https://m.edsoo.ru/00ae14b2
48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubnmorexa LHOK
A AP A P 06.03.2024 | https://m.edsoo.ru/00ae14b2
49 [{emouHo3emMeNnbHBIE METAIUIBI — KAJIbIIUNA U MarHui bubmorexa HOK
11.03.2024  https://m.edsoo.ru/00aecl5e8
50 Bakueiimme coe quHEHUS KaJIbLUS bubnuorexa [IOK
A B 13.03.2024  https://m.edsoo.ru/00ael5e8
51 0000 7
00lllEHHE U CUCTEMATHU3AINS 3HAHUHA 18.03.2004
N N bubnuorexa [IOK
52 K §
CCTROCTD BOARL H CHOCODBE €€ YCTPArehiA 20.03.2024  https://m.edsoo.ru/00ac1886
53 [IpakTuyeckas padora Ne 6 o teme "JKECTKOCTH BOJIBI bubnuoreka [IOK
Y METOJIbI €€ ycTpaHeHus" 01.04.2024 = https://m.edsoo.ru/00aelae8
bu6mmoteka IIOK
54 A %
JTOMITHIH 03.04.2024 | https://m.edsoo.ru/00aclc64
55 AmMdoTepHbIe CBOMCTBA OKCUIA U THIPOKCHUIA bubmiorexa LIOK
p P 08.04.2024 = https://m.edsoo.ru/00aelc64
bu6nunorexa LIOK
56 K
1e30 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcunsl, THAPOKCHIBI U conu xenesa (I1) u xxenesa bubnuotexa [JOK
(1) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 0600 7
0OIIIeHNEe U CUCTEMAaTHU3alNs 3HAHUH 17.04.2004
59 [TpakTuueckas padora Ne 7. Pemenue bubnmnorexa [JOK




9KCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe «BakHerme 22.04.2024 @ https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COEIUHEHUI
Brruucienus mo ypaBHEHUSAM XUMHAYECKUX PEAKIINMI,

60 €CJIM OJTMH U3 PEarcHTOB JIaH B U30BITKE WIIH COACPIKUT | bubnuorexa [{OK
npuMecH. BboluucieHnss MacCoBOM JI0JIM BbIXO/1a 24.04.2024  https://m.edsoo.ru/00ae1750
MIPOJIYKTA PEAKIINH

61 0600 7 1

00lllEHHE U CUCTEMATHU3AINS 3HAHUHA 20.04.2004

2 KonTpoubnas padora Ned4 o reme «Baxueiime |
METAJIIBI U UX COEINHEHUI 06.05.2024
BemectBa 1 MaTepuaibl B TOBCEAHEBHOM KM3HU bu6nmorexa LIOK

63 1
yeJIoBEKa 08.05.2024  https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsA3HeHre OKPYKAIOIIEH cpeabl 1 buGnuorexa [IOK

p py = peAl 13.05.2024  https://m.edsoo.ru/00ae4270

65 Posnb XuMHU B peLIEHUH DKOJIOTMYECKUX IPOOIEM 1 bubnuorexa [IOK

p p 15.05.2024 @ https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O0001I€HNE U CUCTEMaTH3AIHS | bubmuoreka [IOK
3HAHUHU 20.05.2024 | https://m.edsoo.ru/00ae0dOa
PesepBHblil ypok. O600111€HNE U CUCTEMATU3alIHS bubnmnoreka HOK

67 . 1
3HAHUHA 22.05.2024  https://m.edsoo.ru/00adb33¢c

68 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIH | bubmuoreka [IOK
3HAHUN 23.05.2024  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe o0miecTBo «31aTenscTBO
«IIpocsemenne»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akimoneproe odmiectBo «M31areascTBo

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
XuMmus : ypoku B 8 kiacce : nmocobue amns yuutens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocodue ans yuutens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/
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