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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepasbHOl paboueil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEMIUK TPENoAaBaHusi yaeOHOro mpeaMera « XuMushy
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIEH CcTpaTeruu
oOyueHusi, BOCIHUTAHWSA W Pa3BUTUS OOYYaAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTENBHOE MPEIMETHOE coJiepKaHue,
npeAycMaTpUBaeT paCIpEeleiICHUe €ro mo KilaccaM W CTPYKTYpPUPOBAHUE 10
pasienaM M TeMaM [porpaMMbl IO XHWMHH, OINPENEISAeT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHUSI XUMUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Yy4yeOHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEeW  OO0y4aroImMXcs, ONpeaeIsieT BO3MOXKHOCTH TMpeaAMeTa i
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 0Opa3oBaHMs, a TakXke TpPeOOBaHMM K
pe3yibTataM 00y4YeHHsl XMMHUM Ha YPOBHE 1IeJIel U3y4eHUsl MPeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIBHOCTH OOydYarolerocsi Mo OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOW i (OPMUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroIierocs, €ro MpejaCcTaBICHUl 0 MaTepUaibHOM €IUMHCTBE MHUPA, BAXKHYIO
posib Urparot (HopMUpPYyEMbIE XUMHEH MPEJCTaBICHUS O B3aUMOIPEBPAIEHUIX
SHEPTUd U 00 DBOJIONMU BEHIECTB B MPUPOJE, O MYTIX PEIICHUS TJI0OATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xummm:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEW U1 CaMOpa3BUTUA U
dbopMupoOBaHUs KYJbTYPhI IUYHOCTH, €€ o01Iel U (PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4aromuxcsi, HABBIKOB WX CaMOCTOSTEIbHONW  Y4eOHOW  JIeATENhbHOCTH,
OKCIIEPUMEHTAIILHBIX ¥ HCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KWU3HU, TaK U B TPOPECCUOHATILHON ACATEIHHOCTH;

3HAKOMHUT CO CHenu(PUKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IMHCTBO IPUPOJIbI U YEIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YYaIONUXCS;



croco0cTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHbple HampaBiieHUs B OOYYEHUU XHUMHHU OOECIEUMBAIOTCS CrHElu(UKoit
colepkaHusi  y4eOHOro TpeIMeTa, KOTOPBIA  SIBISIETCA  MEAarormyecKu
aJIaITHPOBAHHBIM OTpakeHHeM 0a30BOI HAYKH XMMHU Ha OMpPEEIEHHOM dTarne eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX IOHSTHI
OPTraHUYECKON XUMHH.

CrpykTypa coaepxaHusl IpOrpaMMBbl 10 XUMHHM COPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOIr0 noaxona K e€ m3ydeHuro. ConepkaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATUH O XUMHYECKOU
peakuuu. OO0e 53TU CHUCTEMBl CTPYKTYpHO OpIraHM30BaHbl 1O MPUHIUIY
IIOCJIEOBATEIBHOTO PAa3BUTHSl 3HAHUN HAa OCHOBE TEOPETUUYECKHUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHNS;

— Ilepnoauyeckoro 3akoHa /. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUMU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— TMPEACTaBIEHUN 00 3JIEKTPOIUTUYECKOM TUCCOLMAIMU BEIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEN0BATEIBLHO OT OJHOIO
YPOBHS K JPYyromMy, BBIIOJHSS (QYHKUMU OOBSCHEHHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEUW MPAKTHYECKOTO NMPUMEHEHHSI U IOJyYEHHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHUCTEMHON mNpUpOnbl, IIEHHOCTHOIO OTHOILIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHHe XMMHHM MPOUCXOAUT C IMPHUBJICYECHHEM
3HaHUU U3 paHee U3YyUYEHHBIX Y4eOHbIX mpeAMeToB: «OKpyKaromuid MHUP»,
«buonorus. 57 knacce» 1 «du3nka. 7 Kiacey.

[Ipy w3ydeHWH XUMUU TPOUCXOIUT (OopMHpOBaHME 3HAHUNH OCHOB
XUMHUYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NESATEIbHOCTH YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOH KYJIbTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHUU CUCTEMBI XMUMHYECKUX
3HAaHUN — BaKHEWIMX ()aKTOB, MOHITHI, 3aKOHOB U TCOPETHUCCKHUX IOJ0KCHUH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOT0 XapaKTepa, A3blKa HAyKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM TO3HaHUS MpU HM3YYEHHH BEIIECTB M
XUMHUYECKUX PEaKIuii, B (OpMUPOBAHUHN M PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIIEI0BATEIBCKON
JESITEIbHOCTH, OCBOCHHM TMPaBHJ O€30MacHOro OOpaleHus C BeleCTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3HaUYEHUE MPUOOPEH TaKue IeJIH, KaK:

— (opmupoBaHME UWHTEUIEKTYaJbHO pPAa3BUTOM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKOoe MPHOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOW JEATEIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XMW,

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YYaIOIUMHUCS
OMbITa PA3HOOOPA3HOW JESATENIbHOCTH, NMO3HAHUS M CaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHLMH), MUMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— QopmupoBanue oOmel (YHKIUOHATBLHOM M  €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBACHATH M OLCHUBATh SIBJICHUS
OKpPY>KaIOIlIEr0 MHpa, WUCIOJIb3Yysd 3HAHMS M ONBIT, MOJYyYEHHbIE MPU HU3YyYCHHUH
XUMHH, TPUMEHATh UX MpPU pEHIeHHH NOpoOsieM B MOBCEIHEBHOM JXU3HU U
TPYJ0OBOM JEATEIbHOCTH;

— (¢opmupoBaHne y OOy4YaIOIIUXCS TyMAaHUCTUYECKUX  OTHOIICHHM,
MOHMMAHUSA IIEHHOCTH XWMHYECKUX 3HAHUM JJs BBIPAaOOTKH DKOJOTUYECKH
1€JIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYJOBOW JESITEIBHOCTH B LEJAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHWIO HA OCHOBE YCBOEHHUS OOIIEYENTOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIIS M HAMPaBICHHOCTH JAIbHEHIIIETO
oOy4eHwUsl.

OOmiee YMCIO YacoB, OTBEAEHHBIX [UISI M3YyYEHUS XHMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctabiser 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayabHbIE XUMUYECKHE IOHATHUS

[Ipeamer xumuu. Posib XUMHM B JKU3HHU YellOBeKa. XUMHS B CHCTEME Hayk.
Tena u BemecTBa. PuU3NUYECKHe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlectB. [loHsATHE O MeTOax MO3HAHUS B XUMUHU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJEKYJIbl. XUMUYECKHE 73JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie 1 ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaleHTHOCT aTOMOB XHMHYECKHUX 3JEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAas AaTOMHas Macca.
OTtHocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10JiE XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Monb. Mosnsipas Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWMHUIl BewecTBa. Pacuérel 1mo QopMynnam
XUMUYECKUX COCTMHEHUH.

Pu3NYeCKUe U XMMHUYECKUE ABICHUSA. XUMHUUECKAsl PEAKIU U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUUYecKkHe ypaBHeHus. Kiaccuduxanms
XUMUYECKUX PEAKINI (COeMHEHUS, PA3JIOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBMWIaMH PabOThI B J1a0OpaTopuu U
npuémMamMu oOpallieHus ¢ Ja0opaTOPHBIM 00OPYIOBAaHHUEM, U3YUYEHHE U ONMUCAHUE
(¢u3nueckux CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOACHUE
¢usnueckux (MIaBJIeHUE BOCKA, TasHHUE JbJa, pAacTUpPAaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUSl BOJbI) U XUMHUYECKHX (TOPEHUE CBEUH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MEJla C KUCJIOTOM) SBJICHUN, HAOIIOIEHUE U
OMKCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuid (pasjioKeHHe caxapa,
B3aMMOJIEWCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapus, pa3ioKeHUe TMAPOKCHIA
meau (1) mpu HarpeBanum, B3auMoeicTBue xemne3a ¢ pactsopom cosu meau (II),
M3Yy4YEeHHE CIIOCOOOB pa3/iejieHHs] CMECEH: C MOMOIbI0O MarHuTa, (UIbTPOBAHHUE,
BBITIApUBaHUE, TUCTUJUISAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKA MOBAPEHHOMN
cojid, HAOJIOJEHWEe U  ONHCAHWE  PEe3yJbTaTOB  NPOBEIECHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHHs MacChl, CO3/IaHHE MOJENEH MOJIEKYJ
(IIapOCTEPKHEBBIX ).

BaxHeiiniue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucimopos — 31€MEHT UM MpocToe
BeniecTBo. Haxoxxnenuwe kuciopona B mpupoae, (U3NYECKUE U XUMHYECKUE
cBoiicTBa (peaknuu ropenus). Oxcumsl. [Ipumenenune kucnopoga. CrocoOsr



NOJIYYeHHs] KuUclopoda B JabopaTopuu U mpombiluieHHOcTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBolt 3PexT XUMHUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHWS,
9K30- M JHAOTEPMHYECKHE pEaKUUU. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsneMeHT um mpocroe BemecTBO. Haxoxaenwe Boaopoja B
npupoae, (Qusnyeckue W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  006EM  ra30B. Pacy€Tel 10 XUMHYECKUM YPaBHCHHSIM.

dusnyeckre cBOMCTBa BOJBL. Boia kak pactBopurens. PacTBopsl.
HacelllieHHbIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEWIECTB B BOJIE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUSI.
Posib pacTBOpOB B IpupoAe U B KU3HU 4YeIOBEKA. KpyroBOpOoT BOJABI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranmdeckux coeauHenuil. Okcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Pu3NyecKHe W XHUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHMM: INENOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HoMmeHnknatypa ocHoBaHMi. DPU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. @usznueckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KACIOT.

Conu. Homenknarypa coneil. @u3ndyeckre 1 XMMHYECKHUE CBOMCTBA COJICH.
[Tonyuenue coneil.

['eneTnyeckas CBSI3b MEXKy KJIACCAMU HEOPTAHUYECKUX COCTUHCHU M.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOPOa B BO3AyX€, MOJTyUYEHHUE,
coOupaHue, pacno3HaBaHME U W3YYEHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BEILIECTB C KHUCIOPOJOM U YCIOBUSI BO3HUKHOBCHHS U
MpeKpamieHuss TopeHus: (Tokapa), O3HAKOMJICHHE C o0pa3laMu OKCHIIOB U
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOHWpaHUEe, pPACTO3HABaHWE W W3YUYCHHE
CBOMCTB BoJlopoaa (ropeHue), B3aumojieicTere Boaopoja ¢ okcuaoM meau (I11)
(BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIORB), HAOIOACHUE 00Opa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEICIEHHON
MAacCCOBOHU JOJIEM PACTBOPEHHOIO BELIECTBA, B3AMMOJCUCTBHUE BOJBI C METAJIIAMHU
(HaTpueM u KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEpHAIIOB),



UCCJIeIOBaHUE O0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3jMYHbIX  KJIACCOB,
HaOJI0JICHUE U3MEHEHUSI OKPaCKH MHAUMKATOPOB B pacTBOPaxX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojencTBusa okcuna meau (II) ¢ pacTtBopoM cepHOM KHCIOTHI,
KUCJIOT C METa/ulaMH, PEAKIHM HEUTPpAIM3alUU, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METala JAPYTUM M3 PAacTBOpPA COJIM, PELICHUE
AKCIEPUMEHTANIBHBIX 3a/a4 N0 TeMe «BaxHelle Kiacchl HEOPraHUYECKHX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoamyeckass cucreMa XMMHYECKHX
ieMenToB JI. WU. MennaeneeBa. CrpoeHune aTomMoB. XMMHUYECKAsA CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIacCUPUKAIIMU XUMHYECKUX dJieMeHTOB. [loHsTue o
IpyImnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEJIbHbIE METalIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCU/IBI
Y TUAPOKCUBI.

[Teprnonnueckuit 3akoH. [leproanyeckas cucTreMa XUMHUYECKUX 3JIEMEHTOB /.
N.  Mengeneea.  KoporkonmepuoaHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanyeckont cucrembl xuMmudeckux ameMeHToB [[. . Menneneesa. Ilepuossr
u rpynnbl. OU3NUECKUM CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOJA WU
IPYIIBI JJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX snep. M3oronel. Dnektponsl. CtpoeHne
AJEKTPOHHBIX  O0OJOYEK aToMOB MEpBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoandeckoro 3akoHa u [lepruoanuueckor CUCTEMbl XUMHUECKHUX
BJIEMEHTOB JUId pa3BUTHUs Hayku u npaktuku. JI. M. MenneneeB — y4y€HbId U
IPaKJIaHVH.

Xumudeckas cBsizb. KoBajieHTHast (MOJsipHAss M HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIIBLHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
ITpoueccel OKUCIEHUS U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpasloB BEIIECTB METAJIOB W HEMETAVIOB, B3aWMOJICHCTBHE
TUIPOKCUAA LHWHKA C PAacTBOPAMHU KHUCIOT WM WLIEJIOYEH, MPOBEIACHHUE OIIBITOB,
WUTIOCTPUPYIOIINX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUS).

Mesxcnpeomemnmnuwie ceazu



Peanuszanuss MEXNpeIMETHBIX CBSI3€M NpPH M3YYEHWHM XUMHUHM B 8 KIacce
OCYILIECTBJISIETCS 4Y€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK W TOHSATUHU, SABJISIOMIMXCS CUCTEMHBIMH JIJISI OT/ICIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01Me ecTecTBeHHO--HAyUHbIEC TTOHATHUS: HAy4YHbIN (DAKT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHaliW3, CHUHTE3, KilacCUpUKAlMs, NEPUOJUYHOCTb, HAOJIIOJEHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUAN 3apsijl, BEHIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIECTBA, ra3, (PU3MUECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: porocuntes, npixanue, obrnochepa.

['eorpadus: armocdepa, rtuapocepa, MUHEpaNbl, TOPHBIE IOPOJIbI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKas peaKkus

[lepunonnueckunt 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /JI.
N. Menpeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kalus, KaldblUd U UX
COCAMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »JJeMeHTOB B llepunomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccuduxanyss 1 HOMEHKIIATypa HEOPTaHUYECKUX BEHIECTB. XUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMU4ecKuX peakiyii Mo pa3InuyHbIM IpU3HaKaM (110 YUCITy
M COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3 dexTy, mo
VM3MEHEHUIO CTETCHEW OKHUCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTHU, IO
Y4aCTHIO KaTajln3aTopa). DK30- U HAOTEPMUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumMuueckor peakiuu. [loHarne o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusx. [ToHsATHEe 0 TOMOTE€HHBIX U T'E€TEPOTECHHBIX
peakuusx. [lonstue o karanuse. [loHaTue 0 xumudeckom paBHOBECHHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHWMHUYECKOM PEaKIUM W TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIMU,  DJEKTPOHHBIM  OajaHC
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peakinu. COCTaBICHHE YpaBHEHHIM



OKHCJIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HMCHOJIb30BAHUEM  METOJa
AJEKTPOHHOTO OajaHca.

Teopus 3AEKTPOAUTUIECKONU TUCCOLMALMN. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMAIMU BELIECTB C Pa3IMYHBIMU BUIAMH
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakruun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHMS PEAKIIMi HOHHOTO 0OMEHa,
MOJHBIE W COKpall¢HHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJeM B CBeTEe TPEACTaBICHUM 00 DIEKTPOJUTHYECKOM
nucconuannu. KauectBeHHbIE peakini Ha HOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuyeckuii IKCnepumenHm:

O3HAKOMJICHUE C MOJEISMHM KPHUCTAJUIMYECKUX PEHIETOK HEOPTraHMYEeCKHUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura U anamasa), CIOKHBIX BEIIECTB
(xJmopuga HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3ACUCTBUS pPa3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, MPOLECCA AUCCOLMALMM KHUCIOT, IIEJIOYEed U  COJIeH
(BOBMOKHO  UCIIOJB30BaHUE BHUJIEO MaTEpHUAJIOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKKA  MPOTEKaHWS  pEeakUui  HMOHHOro  OOMeHa
(oOpa3zoBanue ocajaka, BbIICICHHE Ta3a, oOO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peakiuy pas3ioKeHHs, COCAUHEHUSI), paclio3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBIO KAYE€CTBEHHBIX PEAKIHMH HA  HWOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansbl 1 HX COeTUHEHUS

OO6mast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHMYECKHE CBOWCTBA HA TMpUMEPE  XJOpa
(B3auMozeicTBHE C MeTajulaMy, HEMeTaJUlaMH, IIeJiodaMu). XJIOPOBOJOPO/I.
CosnsiHasg KHCJIOTa, XMMHUYECKUE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YEJOBEKa. BakHeilmume XJIOpUIbl U KX
HaXOXJICHUE B MPUPOJIE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (Pu3nueckue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOITHBIE MOIUDUKAIIMKM KUCIOPOa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO], CTpOoeHHUE, (DU3UYECKUE U
XuMUUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3HYecKkne ¢ XHMHYSCKHE CBoMcTBa (oOmme Kak
OpeiCTaBUTENd Kjacca KHUCIOT u crnenuduyeckue). XUMHUYECKHUE PpEaKIuH,
JieXale B OCHOBE MPOMBIIUICHHOTO CMoco0a TMOJy4YeHUsT CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOUM KUCIOThI, KAUECTBEHHAsI PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCNMHEHUN B HpHUpPOJe. XUMUUECKOEe
3arps3HEHHUE OKPYXKAIOMICH Cpeabl COCAUHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OO6mast xapakTepuctuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dusnueckue U XumMudeckue ceorcrra. KpyroBopot azora B npupoje. AMMHUaK, ero
du3nueckrue 1 XMMUYECKHUE CBOMCTBA, MoydeHue 1 npuMenenue. Colld aMMOHUS,
X (PU3UYECKHEe U XUMHUUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MojaydeHue, PU3NUEeCKHE U XUMHUYCCKUE
cBOMcTBa (00IIME Kak TWPEACTaBUTENd Kjacca KHUCIOT U crheluduyecKue).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHMS B KaueCTBE MHUHEPAIbHBIX
ynoopeHnii. XuMrU4ecKoe 3arps3HeHUE OKPYKAIOIIeH Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3JyXa, MOYBBl U BOAOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, ¢umyeckrue M XUMHUYECKHUE CBOMCTBA.
Oxcup dochopa (V) u bochopHast kucinora, GU3NICCKUE U XUMUIECKHUE CBOMCTBA,
nosiyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHUCJIEHUA.  YTJIEPOJ,  aUIOTPOIHBIC
Moau(dUKalMKM, pacOpoCTpaHEHHE B MpUpoje, (U3NUYECKHE U XUMHYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupojae. Okcunsl yriaeposaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJYyYEeHHE W TPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yrinepona (IV), rumore3a r1100anbHOrO TOTEIUICHUS KJiUMaTta, MapHUKOBBIN
addekt. YroapHas KuciIoTa U €€ coiau, uX (GU3NYSCKUE U XUMMHUYECKUE CBOMCTRBA,
noiyueHne U npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-WMOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEJIbCKOM
XO3SICTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, TAHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie MCTOYHUKH YTJIEBOAOPOAOB (Yroyib, TNPUPOJIHBIN Ta3, HeDTh),
OPOAYKTHl WX mepepaboTku (O€H3MH), UX pOJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMOTOTUUECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OelKkaxX, yriaeBojax — U ux
poiM B KM3HM YeJIOBeKa. MarepuaqbHOE€ €IWHCTBO OpPraHWYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWMCTBA, TOJYyUYCHHUE W
npuMmenenne. CoenuHeHHs KpeMHHsT B mpupojge. OOmue mpeacTtaBieHus o0
okcune kpemHus (IV) u kpemuueBoit kuciore. CUIMKATBI, UX HMCIOJIb30BAaHHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeilme cTpouTenbHbIe MaTepHaNbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3l0B HEOPTraHMYECKUX BEIECTB, CBOMCTB COJITHOW KUCIOTHI,
IIPOBEJICHUE KAUeCTBEHHBIX PEaKlUii Ha XJIOPUA-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAaHMS, OMBITHI, OTpaXarone (U3NIECKUEe U XUMHUYECKHE CBOMCTBA
TAJIOT€HOB M WX COEAMHEHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJIOB (TAJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepbl U €€  coeAMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOJCHHUE Tpoliecca OOYTIIMBAaHMS caxapa MOJl IeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCIOTBI, M3YYCHHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOW KUCIOTHI, IPOBEICHNE KAYECTBEHHON peakluy Ha Cyabdar-
WOH W HAOJIO/IeHHWEe TpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zota, (ocdhopa u uX coeauHEHUN (BO3MOXKHO MCIOJBb30BaHUE
BHJIEOMATEPHAIIOB), 0Opa3laMu a30THBIX U (OochOpHBIX YyI0OpEeHUi, MOJTydeHHE,
coOWpaHue, pacno3HaBaHME W H3YyYEHUE CBOWCTB aMMHAKa, [POBEACHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHMSI U (ochaT-uOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEBIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE MOJIeIIen
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QyjulepeHa, O3HAaKOMJIEHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTa3a, MOJIy4eHHE, COOMpaHUe, Pacro3HaAaBaHUE W M3yUEHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMi Ha KapOoOHAT U
CUJIMKAT-UOHbl M M3Yy4YEHUE IMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEN CUIMKATHOM TPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenme HeMeTaIbl U UX COETUHEHUSD.

MeTa/uuibl M UX COCTUHECHUSA

OO01mast xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxeHus B llepuomnmueckoil cucreme xumMuueckux odnemeHtos [l WM.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHrne MeTaiioB. MeTtamnueckas CBs3b U
METAJJIMYECKass  KPUCTAJUIMYECKAass  pelIETKa.  DJIEKTPOXUMHUYECKUN  psll
HarpsHKEeHUN MeTauioB. OuU3nUecKue U XMMHUYECKUE CBOMCTBAa MeTamuioB. OOmue
CIOCOOBI TMMOJy4YeHUsT MeTauioB. [loHSATHE O KOPPO3UMH METAIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBbl (CTalb, YyTr'yH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIJIEHHOCTH.

[Ilenounbie MeTamIbl: MOJOXEHUE B lleproanueckoi cUCTEME XUMHUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJIECHUE B IPHUPOIE.
du3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U kanus). OKCUIbl u



TUAPOKCUABl HATpuss W Kanusa. [IpuMeHeHue IIEeTOYHBIX METAUIOB U HX
COEUHECHHUI.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHud MW KalbLM: TMOJIOKEHUE B
[lepuoanueckon cucreme xumudeckux siaemeHToB J[. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HAXOXJCHHUE B IpUpoic. PU3NUECKUE U XUMUYECKAE CBOMCTBA MarHus
U Kajnbuus. Baxueiline coeluHEHUs Kanblus (OKCUI, THAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJ'OMUHHI: TTOJI0)KeHKE B [leproanyecKkoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHHUE aTOMa, HaXOXIcHUE B mnpupoac. OU3NYECKUe M
XUMUYECKUE CBOWMCTBA altOMUHUA. AMGOTEpPHBIE CBOMCTBA OKCUA U THAPOKCUIA
ATIOMUHUA.

Kenezo: nomoxenne B [lepruonueckor CHCTEME XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHME aToMa, HaxoXkaeHue B mpupoxae. dusnueckue u
XMUMHYECKHE CBOMCTBA xkeie3a. OKCHIIbI, THAPOKCH b 1 coiu xxene3a (1) u xxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMd METaUIOB M CIUIAaBOB, HMX (PU3MYECKUMHU
CBOMCTBAMHU, HW3YYECHHE  PpE3yJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJb30BAaHME BHJIEOMATEPUANIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHAA
Kalbllud U HATpUsi C BOJOM (BO3MOXHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCIIEIOBAHUE CBOWCTB XECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJE
(BOBMOXHO  UCIIOJIb30BAaHUE  BHUICOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajablUs, aTlOMUHHUS, IIMHKA, JKEJe3a
(IT) u xene3a (II1), menu (II), HaOmroeHNE W OMKCAHKUE MPOIIECCOB OKPAITUBAHUS
JJaMEHH MOHAaMU HaTpusi, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHHUS
Y THAPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneime
METaJUIbl U KX COCTUHEHUS».

XuMHS U OKPY:KaOLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKHW3HM 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiui B ObiTy. [lepBas momois mpu
XUMUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarollel cpenbl (mpeaesibHas J0mycTUMast
KoHIIeHTpaius BemecTs, aanee — [1JIK). Poib xumuu B pernieHnn 3KOJIOTMYeCKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepUaliOB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Meostcnpeomemnmnule ceasu



Peanu3zanuss MeXIpeIMETHBIX CBSI3ed NpUM W3YYCHWHW XMMUU B 9 Kiacce
OCYIIECTBIIIETCSl 4epe3 HCIOJIb30BAaHHE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUH, SBISIONINXCS CHCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O I[HKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHSA: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kilaccuukamus, TMepUOTUIHOCTh, HAOIIOJACHHUE,
OKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJICNb, SIBICHHE, NAPHUKOBBIN
s dexT, TEXHOTOTHsI, MaTEPHAITHI.

dwusuka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
M30TOIbI, PaTUOAKTHUBHOCTh, MOJICKYJa, OSJCKTPUYECKHA 3apsii, MPOBOTHUKH,
MOJIYIIPOBOJHUKH,  AUDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, a3, PaCTBOP, PACTBOPUMOCTb, KPUCTALTUYECKAs
peméTka, CIUIaBbl, (U3UYECKHE BEIMYUHBI, €IHMHUIBI U3MEPEHUs, KOCMHUYECKOe
HPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢otocunres, apixanue, O6uocdepa, dKOCHCTEMA, MHHEPAIbHBIC
ya00peHusi, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE MOPOIbI,
TMIOJIC3HBIC HCKOTIaeMEIE, TOILIHBO, BOJTHBIC pEeCypCHL.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrPpaMMBl OCHOBHOTO  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHUs] XHMHH B CIUMHCTBE YYCOHOW H
BOCIIUTATENBLHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCHMCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, IPUHSATBIMA B
o0IllecTBe MpaBWIaMH M HOPMaMU TIOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIM3AIIMN 00yUYarOIIUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYalOIIHUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUUM U
pacIIMpEeHUE OMbITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpHOTHYECKOTO0 BOCTIUTAHMSI:

LIEHHOCTHOI'0 OTHOILLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
W HAy4YHOMY HACJEAWI0, MOHMUMAHUS 3HAYCHUS XUMHUYECKOW HAYKH B IKU3HU
COBPEMEHHOT0 OO0IIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HH(MOpManueit o
IIEPEIOBBIX JTOCTHXKEHUAX M OTKPBITUSIX MHUPOBOW M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOT0 BOCITATAHMS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M IMPABUIIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPUECKOW M JOPYrMX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESTENBHOCTU TMPHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBINOJHCHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TMpOIEcce H3TOW Y4YeOHOM NesITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMOBEJCHUE M TMOCTYNKH CBOMX TOBapUIIEH C TO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHUYECKOM pPEaKIUu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE
OCHOBY JIJI1 TMOHUMAaHUs CYIIHOCTH HAy4YHOM KapTUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUA IPUPOABI, B3aWUMOCBS3SIX YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIC HA ITOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHS HAOJIOAAEMBIX TPOIIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MHGOPMAIIMOHHOW M YWUTATEIIbCKOW KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMU TEKCTaMHU, CIIPaABOYHOM



JUTEPATypPOM, JOCTYNMHBIMHM TEXHHUYECKUMH CPEJICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

HHTEepeC K OOY4YeHHUIO W IIO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa30BaHHWIO, TMPOCKTHOM U  HCCIEA0BATEIHLCKOM
JEeSATEIPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W yYPOBHS OOy4YeHUS B
JaJIbHEUIIIEM;

4) popMupoOBaHHUS KYJIbTYPbI 310POBb:

OCO3HAHWE IICHHOCTH J>KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUI U
HETPHUATHE BPEIHBIX MPUBBIUCK (YIOTpeOICHHs aJIKOroJisi, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTH COOMIOJICHUS] TpaBUJl  OE30MAaCHOCTH TpU  OOpalieHuu ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) TPy10BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3YUEHHUIO MPodeCcCHil U TpyJa pa3IMdHOro poja,
YBOKEHHUE K TPYIy U pe3yJibTaraM TPYAOBOM AESATEILHOCTH, B TOM YHCJIE Ha
OCHOBE IIPUMCHECHHUS IPEIMETHBIX 3HAHUN 110 XHMHUHM, OCO3HAHHBIA BBIOOD
WHIMBHUIYAJTbHON TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHOW TPO(PECCHOHATILHOM MEATeTLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B MTPOGECCUOHAIBHOU CpeEIE;

6) 3K0JI0rHYecKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIIEHUWE K TMPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAaHMS, TOHUMAHUE IEHHOCTH 3/I0POBOTO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3UIECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOIIOJCHUS
paBUJI 0€30ITaCHOTO TTOBEICHMS TIPU paboTe ¢ BEIECTBAMHU, a TAK)KE B CUTYaIlHsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJyYacMbIe MPU W3YUCHUU XUMHUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH NMPUPOIHON CPEOH, I OBBIIEHUS
YPOBHSI  DKOJIOTHYECKOM  KYJbTYpPhl, OCO3HaHUS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM W MyTeld WX PEIICHHS MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJBbTATbBI

B cocraBe wMeTampeIMETHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMBIE IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAYYHBIE TOHATHSA (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JAPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W IO3BOJISIOT Ha
OCHOBE 3HAaHMH M3 3TUX MpeAMEeTOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAy4YHOU KapTHMHE MHUPA, U YHUBEpCaJbHbIE YUeOHbIEe ACHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYISITUBHBIE), KOTOpPBIE OO0ecrneunBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOM
e TETbHOCTH.

Ilo3naBaTebHBbIE YHMBEPCAJbHbIE Y4eOHbIE /1eiicTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS WCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS] TIPH OCBOCHUU
3HAHWI: PacCKPhIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISITH UX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIWBATH B3aUMOCBS3h C APYTHUMH TMOHATHUSIMH), WCIOJB30BAThH
MOHATHS 111 O0BSICHEHUS OTIENbHBIX (DaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KiacCU(UKAIIMM XUMUYECKUX BEHIECTB M XUMUYECKHX pPEaKIUH,
yCTaHABIMBATh MPUYUHHO-CIICICTBCHHBIE CBSI3W MEXIy OOBEKTaMU HW3y4YEHUS,
CTPOUTH JIOTHYCCKHUE PaCCYKIeHUS (MHIYKTUBHBIC, MEAyKTUBHBIC, TT0 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSATh B TMPOIECCE TMO3HAHUS TOHATHS (NIpeAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJICIIH, UCTIOJIb3YEMbIE B XUMUH,
MpeoOpa30BhIBATh MTUPOKO MPUMEHSIEMbBIE B XUMUU MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ 3JEMEHTa), XUMH4YecKas ¢Gopmylia U ypaBHEHHUE
XUMHUYECKON pEeaKIuu — MNP PelIeHnH y4eOHO-TI03HABATENbHBIX 33/1a4, ¢ Y4ETOM
ATUX MOJICIIbHBIX MPEJCTABICHUM BBISBISATh M XapaKTEPU30BaTh CYIIECCTBEHHBIE
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYCCKUX PEAKIIHA,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBCHHBIE CBSI3M U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

ba3zoBble ucciiefoBarebCKue 1eiCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI IsI (POPMHUPOBAHUS THIOTE3BI II0
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OIbITa MO TUIAHUPOBAHUIO, OPraHM3AllMd U TPOBEIICHUIO
YUYEHMUYECKHX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJOM Tpollecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTaT, (OopMyIupoBaTh 00OOIIECHUS U
BBIBOJIBI 110 Pe3yjIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHUE BBIOWpPATh, aHAJIU3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHYECKOTO COJCpKaHUsS, CIPABOYHBIE
mocoOus, pecypchl MHTEpHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POpMAITHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METOJbl U 3alpochl IPHU MOUCKE U O0TOOpe
UH(GOPMALlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMMBIX [JIsl BBITIOJHEHHUS
y4eOHBIX U MTO3HABATENbHBIX 3a7[a4 ONPEeAeNEHHOTO THUIA, TPHUOOPETEHUE OMbITA B
o0JacTl WCMOJIb30BaHUSA HWH(OPMALMOHHO-KOMMYHHUKATHUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIBTYPOH aKTUBHOTO HUCIIOJIB30BAHUS PA3JINYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOpMY Ipe/ICTaBICHUs HH(OPMALIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/a4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu opmMamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BaTh W AaHAIW3MPOBaTh B Mpolecce ydyeOHOW U
UCCIIEIOBATENBCKON E€ATEIbHOCTH MH(POPMALUIO O BIIMSHUU IPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSTHUE OKPYXAIOLIEH MPUPOIHOU
Cpenpbl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE JeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ auanora M (Wiu) IUCKYCCHM) IIO
CyLIECTBY  0OcCyxaaemMoil  Tembl, (HOPMYIUpPOBaTh CBOM  NIPEIJIOKECHHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NOPEACTaBIATH  IIOJYYEHHBIE  PE3yJIbTaThl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALHUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XMMHUUYECKOTO SKCIIEPUMEHTa (JaOOpPaTOpPHOIO OIBITA,
nabopaTopHOM pabOTHI O UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOCKTA);

YMEHMsSI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATENbCKOW  JEATEIbHOCTH  MpPU  PEUICHHUH
BO3HUKAIOIIMX NpPOOJeM Ha OCHOBE y4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuil (00cyXeHusi, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYpPMbD», KOOPAHHAIIMS
COBMECTHBIX JECHCTBUM, OINpENECICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YHMBeEpPCaJIbHbIC yUYeOHbIE 1eliCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LENU JEATEIbHOCTH, I[UIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeNbHOCTh, BBIOUPATh Hanbosee 3PGEeKTUBHBIE CIOCOOBI PEIICHUs] YUYEOHBIX U
ITO3HABATEJIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTaBISATh MM KOPPEKTUPOBAThH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUM IIPU BBINOJIHEHUM 3aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOIO pe3yjbTaTa 3asBICHHOW WENH, yMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble B YCJIOBUM 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB 1O OCBOCHHIO 00S3aTEIBHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHOM paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOCHHbBIE O0YUYAIOUTUMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBul, crnenuduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUIBI
NEATeIbHOCTH 1O  TMOJYyYEHWI0 HOBOIO  3HaHMS, €ro HHTEepHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOydenus B 8 kjacce npeaMeTHbIe pe3ysibTaThl HA 6a30BOM YpPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJIEKYJA,
XUMHAYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10J1s1 XUMUYECKOTO JIEMEHTA B COSIMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, BJIEKTPOOTPHUIATEIBHOCTh, CTECIICHb
OKHUCIICHMS, XMUMHUYECKash peakius, KiIacCU(UKaAIUS pPEeaKluil: peaxiuu
COCMHEHHUS, PEAKIUU PA3JIOKEHUS, PEAKIUH 3aMEIICHUs, PEaKIuu
oOMeHa, 9K30- U IHJAOTEPMHUUYECKUE PEAKIUH, TEIIOBON P hEeKT peakium,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aTOMHasi OpOWTalb, PpajUyC
aToMa, XMMHUYECKAasl CBA3b, MOJISIPHAS M HEMNOJIIPHAS] KOBAJIECHTHAS CBS3b,
WOHHAs CBS3b, UOH, KaTHOH, aHUOH, PAaCTBOP, MaccoBasi J0Jisl BEIlleCTBa
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUY BEUIECTB U UX MPEBPAILLICHUII;

e HCMOJb30BATh XHMMHUYECKYI) CHMBOJIMKY [IJI1 COCTaBJEHUS (POpMYyI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpEAENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHWS  DJIEMEHTOB B  OMHApHBIX  COCJIMHEHHSIX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPENENEHHOMY KJIACCY COCIUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W WOHHas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaThb cMmbica [lepuogmueckoro 3axkona J[. W. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT uX mosoxkeHus B Ilepuogunyeckoil cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyio (opmy Ilepuomnyueckoi
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3iMuyaTh IOHATUS «TJABHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynma)», mansie u
OoJibllINE€ TIEPUOJBI, COOTHOCHUTH O00O3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepronuueckass cucrteMa xumudeckux osnemeHtoB JI. .
MeHeneeBay ¢ YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
U pactpeeeHre X Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUYECKHE BEIECTBA,
XUMHUYECKUE peakuuu (M0 YMUCIy U COCTaBY YYacTBYIOIIMX B peakluu
BEIIECTB, [0 TEIIOBOMY 3D PexTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIHE XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MTOATBEPIKIAsl ONMMMCAHUE TIPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TMpEBpaIcHUul B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 1o (opmyle
COCTMHEHMSI, MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

IPUMEHSTh OCHOBHBIEC OIEpaIlii MBICIUTEILHON JESTEIbHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00O0OIIEeHUEe, CHCTEeMATHU3aIUIo, KIACCU(PHUKALINIO,
BBISIBIICHWE TPUYMHHO--CIICCTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB
BEIIECTB M XUMHUYCCKHX PEaKIHWiA, €CTECTBEHHO-HAYYHBIC METOJIbI
MMO3HAHUS — HAOJIOJEHNEe, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIECPHUMEHT
(peaJIbHBII W MBICIICHHBIN );

clenoBaTh ~ MpaBWjaM  TOJB30BAHMS ~ XMMHUYECKOW  TOCYIOM U
7a00paToOpHbIM O0OpYyJIOBaHMEM, a TaKXke MpaBuiaaM oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSAMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHIO U COOUpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHCJIOPOJa), MPUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECITEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
MJIAaHUPOBATh M TPOBOJUTH  XHMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KUCIOT C TIOMOIILI0 HHIANKATOPOB
(;makmyc, henondranenH, METHIOPAHK U JPYTHE).

K koniy oOydeHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX TIIOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PeaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3(PeKT
peakuuu, MOJb,  MOJSPHBIH  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJEKTPOIUTHYECKAS IUCCOLMALMs, PEaKLMU HOHHOTO
oOMEeHa, KaTaau3aTop, XMMUYECKOEe paBHOBECUE, OOpaTUMbIE U



HeoOpaTUMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIIHH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE W  BOCCTAHOBIICHHUE,
a;moTponus, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAS,
METAJJIMYEeCcKas), KpHUCTa/NIMuecKas pem€Tka, KOpPpO3Usi METaJlIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKON pEakUUH, NPEACIbHO JIOMyCTUMAs
koHneHntpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX MOHIATUH H
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [JI1 COCTaBJieHHs (popmMyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS] XUMUYECKUX JJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeaen€éHHOMY KJacCy COEIMHEHHMH 1Mo (QopMyliaMm, BUJ XUMHYECKOU
CBs3U (KOBaJCHTHAsi, HWOHHAs, METAUIMYECKas) B HEOPraHHUYECKUX
COCIMHEHMSIX, 3apsij] UOHA M0 XMMHUYECKON (popmyrie, XapakTrep cpelbl B
BOJHBIX PACTBOpaX HEOPTaHUYECKUX COCOUHEHHM, THUI KPUCTAIIMYECKOMN
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbich llepuonnueckoro 3akona JI. M. Menneneesa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMNUChIBATh M XapaKTepU30BaTh
tabnuunyto Gopmy Ilepronuueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHS «ryiaBHas mnoAarpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie uW OoJblIME TEPHOJBI, COOTHOCHTH
0003HaYCHUsA, KOTOpPhIE HMCIOTCA B TICPUOJAMYECKON TabiuIie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COoCTaB M 3apsja  siapa, oOIIee YHCIO DJIEKTPOHOB U
pacrpenieieHie MX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH  OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB M MX COCIMHEHUHN B
npeaenax MaJblX NEPUOJIOB U TJIABHBIX MOJATPYIIT C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XMMHUYECKUE JJIEMEHTBI, HEOPTaHUYECKHUE BEIECTRA,
XUMUYECKHEe peakiuu (M0 YMCIy W COCTaBY YYAaCTBYIOIIMX B pPEaKIUH
BEIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONIME W CHEIUPUUECKUEC XUMHUUYECKUE
CBOMCTBAa TIPOCTBIX W CIOXXHBIX BEIIECTB, TMOATBEPXkIasi OIUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh ypPAaBHEHUS DJICKTPOJUTUUYECKON JUCCOIMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUs peaklMil, MOATBEPKAAIONIMX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHi
MOCPEJICTBOM COCTABIICHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TPOTEKAHUS XHMHYCCKUX TIPEBPAICHUA B Pa3THMYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO ©  MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO JJIeMEHTa 1o (opmyie
COCIMHEHMSI, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

co0JIr01aTh MpaBwia  MOJb30BAHUS  XUMHYECKOW  MOCYIIOU u
7a00opaTopHbIM  000pyJOBaHUEM, a TakXkKe MpaBuja oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XWMUYECKHX ONBITOB M0 TOJYYCHUI0O U COOMPaHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKIMH, TMOATBEPXKIAIONINE  KAYCCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMHI-,
noaua-, KapOoHat-, Qocdar-, cuiukar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHUOHbI aMMOHHUS W HMOHBI M3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIHUE B
BOJHBIX PacTBOpPaX HEOPTAaHUUYECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAlNA MBICTUTEIIBHON NIEATCTLHOCTH — aHAJH3
W CUHTE3, CpaBHEHHE, OOOOIIEeHHe, CHUCTEeMaTU3aIlu0, BBISBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBSI3¢ — JUISI M3YYCHHS CBOWCTB BEIIECCTB W
XUMUYECKUX pEaKlUid, €CTEeCTBEHHO-HAYYHBI€ METOJbI TO3HAHHUS —
HAOJIIOICHUE, U3MEpPEHHEe, MOJICITUPOBAHHUE, DKCIIEPUMEHT (peabHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KouauyecTBO 4acoB
Ne HanmenoBanmue pa3aesioB u JyiekTpoHHBbIE (LM (PPOBHIE)
KouTtpoJbHbie IMpakTuyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTtesibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHSI
XuMus — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmnoreka [IOK
' MPAKTUYECKOU AEATENBHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
BerecTBa u xumuueckue bubmuoreka [IOK
1.2 15 1 0
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiilmue npeacTaBUTe Il HEOPraHUIECKUX BellleCTB
Boznyx. Kucnopogn. [lonsitue bubnmnoreka [IOK
2.1 6 0 0
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kuciorax 8 0 1 bu6mmoreka [JOK
' H COTIAX https://m.edsoo.ru/7f41837¢
93 Bona. Pactopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJTaCCHI 1 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pa3nen 3. [lepuonnyeckuii 3axon u llepuonnyeckas cucrema xumudyeckux 31eMmeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm



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

[Tepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema

bu6mmoreka [IOK

31 XUMHYECKHUX d51eMeHToB J1. U. ! https://m.edsoo.ru/7f41837¢c
Mennene-esa. CTpoeHue atoma
P . buGaorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH
Wroro no pazneny 15 bubmmorexa [OK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOI'PAMME



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

9 KUIACC

KoanyecTBo yacon DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (mupp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemmiecTBO M XUMHYeCKHe PeaKIu
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUH 5 1 0 bubnuorexa LIOK
' OCHOBHBIX pa3IesIoB Kypca 8 kinacca https:/m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX 4 0 0 bubnuoreka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOLIAAIIHS. 5 1 1 bubnuoreka [IOK
' XHWMHUYECKHUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasljibl M MX COeNHEHHUS
91 OO6m1as xapakTEPUCTHUKA XUMUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTUKA XUMUYECKHX
2.2 3JIeMeHTO§ VIAli)r nel. Cepa u eé 6 0 0 bubmorexa TIOK
' PYHIHL -€P https:/m.edsoo.ru/7f41a636
COE/IMHEHUS
OO61ast xapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa [IOK
' PYHIEL. ’ P https:/m.edsoo.ru/7f41a636
COE/IMHEHUS
OO11ast XapaKTepUCTUKA XUMUYECKHX
24 Z-)J'IeHl\ieHTO]f IVAli)r TIbL. YTIIEpO | 8 1 2 bubmorera HOK
' . PYIHEL POz https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro 1o pasnery 25



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

Pa3znen 3. MeTa/uibl M HX CocIMHCHUSA

. bubmuoreka IIOK
31 Obmpe CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka IIOK
3.2 Baxueiime MeTaiibl 1 UX COSIUHEHUS 16 htts://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpyxaomas cpeaa
41 BemecTBa 1 MaTepuaibl B 3)KM3HU YEJIOBEKA 3 bubmmorexa LIOK
' m P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Bubmorexa HOK
p P https://m.edsoo.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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBOo 9acoB JJIeKTPOHHbIE
Ne Mara nu@pposbIe
Tema ypoka Kontpoabubie | IIpakTudeckue
n/n Bcero H3y4eHust o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
1 XuMUs -HAyKa O BEIIECTBAX, HX 1 0 0 bubnuorexa IIOK
CBOMCTBAx 1 MPEBPAICHUAX 05.09.2023 https://m.edsoo.ru/ff0d210c
2 [IpeBpaienus Bemiects. Poiib 1 0 0 bubnnoreka [IOK
XUMHHU B KU3HHU YEJIOBEKA. 05.09.2023 https://m.edsoo.ru/ff0d227e
[Tepuoanyeckas cucreMa XUMHUYECKIX
3 3JIEMEHTOB. 3HAKH XUMHUYCCKHX 1 0 1 bubnnoreka [IOK
3JIEMEHTOB 12.09.2023 | https://m.edsoo.ru/ff0d23dc
4 Xumuyeckue GopmyIibl. 1 0 0 bubnuoreka LIOK
OtHOCUTENBHAS AaTOMHAS U 12.09.2023 | https://m.edsoo.ru/ff0d26ca
MOJIEKYJISIpHASI MaCChl
5 MaccoBas gast 3J1eMeHTa B 1 0 1 bu6mmoreka [IOK
COEIVHEHUHU 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 [TpakTryeckas padora Ne 1. 1 0 0 .
3HAKOMCTBO C Ta6OTATOPHEIM 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
obopynoBanuem. [Ipasuna Th
7 OcHOBHBIE CBEJICHUS O CTPOEHUH 1 0 0 bubnuoreka LIOK
aTOMOR 26.09.2023 |  https://m.edsoo.ru/ff0d2be8
8 1 0 0 bu6mmorexa [IOK
M3oTombl Kak pa3HOBUIHOCTH aTOMOB 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
9 OnexTpoHbl. CTpOEHHUE IIEKTPOHHBIX 1 0 0 _
0GONOUCK ATOMOB XHMHUCCKIX 03.10.2023 |  https://m.edsoo.ru/ff0d2d50
2JIEMEHTOB



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

bubmoreka [JOK

1
0 1lepronriecKas CHCTEMa XHMITIECKHX 03.10.2023 |  https://m.edsoo.ru/ffod2eae
3JIEMEHTOB M CTPOEHHE aTOMOB
11 bu6mmoreka [IOK
HoHHas CBA3b 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 KoBanieHTHas HenossspHas bubmmoreka LIOK
XUMUYECKas CBS3b 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoBasieHTHas nosisspHas bubnuorexa LIOK
XUMIUECKas CBI3b 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 bu6mmoreka [JOK
Meraunueckas XUMHAYECKas CBSI3b 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 O06o0meHue mo TeMe « ATOMBI bubmuoreka [IOK
XUMHYECKHUX AJIEMEHTOBY 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 bu6mmoreka [JOK
KonTponbHas padora Nel 24.10.2023 |  https://m.edsoo.ru/ff0d3b88
17 bubmuoreka [IOK
31.10.2023 | https://m.edsoo.ru/ff0d5708
[TpocTsie BemiecTBa METaIbI
18 bubmuoreka [IOK
31.10.2023 | https://m.edsoo.ru/ff0d3f34
[IpocTsie BemecTBa HEMETAILITBI
19 bubmuoreka [IOK
Komaectso semectsa. Mox. 07.11.2023 | https://m.edsoo.ru/ff0d40c4
Momnspnas macca.
20 MounsipHbIii 06beM ra3000pa3HBIX bubmmorexa IIOK
BEIECTB 07.11.2023 |  https://m.edsoo.ru/ff0d4290
21 bubmuorexa [IOK
Pemrenwe 3a1au 1o Gpopmyiie 14.11.2023 | 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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

O00011eHNE U cCUCTEMATHU3ALINA

bub6moreka [JOK

22 suanmii no Teme "Tpoctrie 14.11.2023 | https://m.edsoo.ru/ff0d4614
BelecTna"

23 K Sota No 2 bubmuoreka IIOK

OHTPOJILHAA pabOTa N2 ZII0 TEME 21.11.2023 | https://m.edsoo.ru/ff0d497a
"[Ipocteie BemecTBa"

o4 bu6mmoreka [JOK
CrereHb OKUCIeHHs. BruHapHbie 21.11.2023 | https://m.edsoo.ru/ff0d4790
COEIUHEHUS

o5 bu6mmoreka [JOK
Oxcnppt. JleTyane BoRopoHpIe 28.11.2023 |  https://m.edsoo.ru/ff0d4cda
COEIMHEHUS

26 bu6mmoreka [JOK

28.11.2023 | https://m.edsoo.ru/ff0d4ae2
OcHoBaHust

57 bu6mmoreka [JOK
Kucnorsr 05.12.2023 | https://m.edsoo.ru/ff0d4dd0

28 bu6mmoreka [JOK
Comm 05.12.2023 |  https://m.edsoo.ru/ff0d4dd0

29 OcHOBHBIE KJIaCChl HEOPTraHNYECKUX bubmoreia [IOK
BEIICCTR 12.12.2023 | https://m.edsoo.ru/ff0d50d2

30 AMop(dHBIE U KPUCTAIITUYECKHE bubnnorexa [IOK
derecta 12.12.2023 | https://m.edsoo.ru/ff0d4dd0

31 bu6mmorexa [JOK

19.12.2023 | https://m.edsoo.ru/ff0d4f42

YucThle BemecTBa U CMECH



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Pa3nenenue cmeceii. Ouncrka

bubmoreka [JOK

32
BEILIECTB 19.12.2023 | https://m.edsoo.ru/ff0d542e

33 bu6mmoreka [IOK
ITpaxriieckas pabora Ne 2 "Ouncria 26.12.2023 |  https://m.edsoo.ru/ffod55a0
3arpsiI3HEHHON IOBapeHHOM conn”

34 5 bubmoreka [JOK
Maccosast u obnemHas 10/1H 26.12.2023 | https://m.edsoo.ru/ff0d5708
KOMITOHEHTOB CMECH

35 [TpakTuueckas padorta Ne 3 bubnuoteka [IOK
"ITpuroToBIeHUE pacTBOPA C 09.01.2024 | https://m.edsoo.ru/ff0d587a
3aJJaHHOM MAaCcCOBOM J0JIeH
PacTBOPEHHOTO BelecTBa"

36 Kontponbnas pabota Ne 3 o bubnuoreka [IOK
teme " CoeqMHEHUS 09.01.2024 | https://m.edsoo.ru/ff0d59e2
XUMHYECKHUX JIEMEHTOB"

37 bu6mmorexa [JOK
Xumuieckue peakiuu. lpakruueckas 16.01.2024 | https://m.edsoo.ru/ff0d5b40
Ne 4. HabGnronenue 3a ropsiel CBE4Oil.

38 3aKOH COXpaHEHMsI MacChl bubnuoreka LIOK
BELIECTB. XMMUUECKHE 16.01.2024 | https://m.edsoo.ru/ff0d5eba
YpaBHEHHUSI

39 CocraBieHne ypaBHEHUH XUMUYECKUX bubmuoreka IIOK
peaxiuit 23.01.2024 | https://m.edsoo.ru/ff0d6342

40 PacueTrsl Mo XUMHUYECKUM bu6mmoreka [IOK
YPaBHEHHAM 23.01.2024 | https://m.edsoo.ru/ff0d664e

a1 bu6mmorexa [IOK

30.01.2024 |  https://m.edsoo.ru/ff0d664e
Peakmust paznoxenus
bu6mmorexa [IOK

42

Peaxkrus coequaenns 30.01.2024 | https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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bubmoreka [JOK

43
Peakiius 3aMeicHus 06.02.2024 | https://m.edsoo.ru/ff0d67ca

44 bu6mmoreka [IOK
Peakuuu oOMeHa 06.02.2024 |  https://m.edsoo.ru/ff0dfee2

45 Tunel XUMHUYECKUX peakUuii Ha bubnuorexa LIOK
IpHMEPE CBONCTB BOJIbI 13.02.2024 |  https://m.edsoo.ru/ffOdfee2

I

g 13.02.2024 |  https://m.eds00.ru/00ad9474
HEOPTraHMYECKUX BEIIECTB. THITBI
XUMHUYECKHUX PeaKiui"

47 bu6mmorexa [JOK
IpaxTuyeckas pa6ora Ne 5. [IpusHaku 20.02.2024 |  https://m.edsoo.ru/00ad9b7c
XUMHUYECKHUX PEeaKIIHii

48 PacTBOpenue kak pu3uKo- bubnuoreka LIOK
XUMHUYECKHA ITPOIIeCC. 20.02.2024 | https://m.edsoo.ru/00ad9a50
PactBopuMOCTS.

49 DIIEKTPOIUTHI U bubmuoreka [IOK
HE3JIEKTPOJIUTHI. 27.02.2024 | https://m.edsoo.ru/00ad9ch2

50 bu6mmoreka [IOK
OcHOBHBIE NOJIOXKEHUS Teopur D/ 27.02.2024 |  https://m.edsoo.ru/00ad9ela

51 bu6mmoreka [IOK

05.03.2024 | https://m.edsoo.ru/00ad9ffa
HoHHbIe ypaBHEHMS

52 bubmuoreka [IOK
Mpaxrmieckas pabora Ne 6. Hourbre 05.03.2024 | https://m.edsoo.ru/00ada52c
peakuuu

bu6mmorexa [IOK
IT o7,
>3 pakriiecias padora Ne 7. ¥ enobits 12.03.2024 | https://m.edsoo.ru/00ada52c

MPOTEKAHUS XUMUYECKUX PEAKITUi
MEXIY pacTBOpPaMHU 3JIEKTPOIUTOB 0
KOHIIa
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Kucnotsl B cBete TOJI. Ux

bubmoreka [JOK

>4 KJ]aCCI/I(bI/IKaHI/Iﬁ 1 CBOMCTBA. 12.03.2024 https://m.edsoo.ru/00ada342
55 o bu6mmoreka [IOK
crosamus B ceere TOJI. Mx 19.03.2024 | https://m.edsoo.ru/00ada6bc
KJIacCU(pUKaIMsI, CBOMCTBA.

56 bub6moreka [JOK
Comu B cBere TD/I, ux cBOMCTBA. 19.03.2024 | https://m.edsoo.ru/00ada824

57 Oxkcuppl. Ux kmaccudukarus, bubmanoreka [IOK
CBOMCTBA. 26.03.2024 |  https://m.edsoo.ru/00ada96e

58 [TpakTuueckas pabota Ne 8. bubnuoteka [IOK
CBoiicTBa KHCIIOT, OCHOBAaHHI, 26.03.2024 | https://m.edsoo.ru/00adaab8
OKCH/IOB M COJICH.

59 ['erHeTnueckas CBSI3b MKy OCHOBHBIMU bubmorexa OK
KJTACCAME HEOPraHHUECKHX H 09.04.2024 | https://m.edsoo.ru/00adac34
HEOPraHUYECKUX COCIUHEHU

60 OKHCITUTENBHO-BOCCTAHOBUTEILHBIC bubnnorexa ITOK
peakiyn 09.04.2024 | https://m.edsoo.ru/00adaab8

61 VYrnpaxHeHus B COCTaBICHUN bubnnoreka [IOK
OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX 16.04.2024 | https://m.edsoo.ru/00adaab9
peakumit

62 CBoiiCTBa MTPOCTHIX BEIIECTB-METAIIOB bubmmorexa [TOK
H HEMETAIIOB, KHCIIOT, CONel B CBETe 16.04.2024 | https://m.edsoo.ru/00adae28
OBP

63 [Tpaktyeckas padora Ne 9. bubmuoreka LIOK
Pemenue sxcniepuMeHTaTBHBIX 23.04.2024 | https://m.edsoo.ru/00adb076
3a/1a4.

bu6mmorexa [IOK
64 Mrorosasi KOHTPOILHAs padoTa i ce 23.04.2024 | https://m.edsoo.ru/00adb076

aHaJInu3
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65 PesepBHbIii ypok. O600IIEHHE 1 30.04.2024 | https://m.edsoo.ru/00adb486
CUCTEMAaTU3alMs 3HAHU N
66 PesepBHblil ypok. O6001eHNE 1 1 0 0 bubmumoreka LIOK
CUCTEMAaTH3aIMsl 3HAHHHA 30.04.2024 |  https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001IEHHE 1 1 0 0 bubmuoreka [IOK
CUCTEMAaTH3aIMsl 3HAHHHA 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHNE 1 1 0 0 bub6nmoreka LIOK
CUCTEMAaTH3aIMsl 3HAHHHA 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KJIACC
KosnvecTBo yacoB JJIeKTPOHHBbIE
Ne Jara uudpoBbie
Tema ypoka Kontpoasubie | IIpakTnuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
XapakTeprucTuka
1 XUMHUYECKOT0 3JIEMEHTA 110 1 0 0 bubnnorexa [IOK
€ro TIOJIOKEHUIO B 06.09.2023 |  https://m.edsoo.ru/00adb59e
MIEPUOIUYECKON CUCTEME
JI.11. MenneneeBa
9 1 0 0 bubmuoreka [JOK
06.09.2023 |  https://m.edsoo.ru/00adb6b6
CBolicTBa OKCHJIOB, KUCIIOT
3 I'eneTnyeckue psibl METAILIOB U 1 0 0 bubmuoreka LIOK
HEeMETAIIOB 13.09.2023 | https://m.edsoo.ru/00adh7e2
IToJioxeHUEe METAJIIIOB B bu6mmorexa [JOK
4 _ 1 0 0
nepuoandeckoi cucreme. J[.1 13.09.2023 | https://m.edsoo.ru/00adbac6
MenpeneeBa. Obmue
¢duznyecKkue cBONCTBA METAIJIOB
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20.09.2023
CriaBel
6 bu6mmoreka [IOK
XuMHUYecKre CBOMCTBA METAJIJIOB 20.09.2023 | https://m.edsoo.ru/00adbcb0
, XUMHUYECKHE CBOMCTBA METAJIIOB Bubmmotexa LIOK
(posioKeHne). Psjl aKTHBHOCTH 27.09.2023 | https://m.edsoo.ru/00adbe9a
METAJIJIOB
8 bubmnoreka [IOK
27.09.2023 | https://m.edsoo.ru/00adc28c
Mertasuibl B IPUPOJIE, OOIIKE CITOCOOBI
MOJTyYEHUSI METAIIJIOB
9 OO61re NoHATUS 0 KOPPO3UU bubnuoreka LIOK
METAJIJIOB 04.10.2023 | https://m.edsoo.ru/00adcade
10 bu6mmorexa [JOK
04.10.2023 | https://m.edsoo.ru/00adcd68
[IlenoyHbIe METAILIIBI
1 bubmuoreka [IOK
CoenuHeHus MEeT0YHbIX METAIOB 11.10.2023 | https://m.edsoo.ru/00add448
12 OO0m1as xapakTepucTuKa bubmuoreka [IOK
SJIEMEHTOB IIaBHOM moarpymmsi I 11.10.2023 | https://m.edso0.ru/00add5d8
TPYIIIIBI
13 . bubmuorexa [IOK
Bammeiinme coeaunenns 18.10.2023 | https://m.edso0.ru/00add8b?2
MIEIIOYHO3EMENBHBIX METAIIIIOB
14 AnoMUHUN bubmuorexa [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 bubmoreka [JOK
CoennHeHns aJTrOMUHUSI 25.10.2023 https://m.edsoo.ru/00addd12
Keneso, ero crpoenue, Bu6maorexa LIOK
16
(pusmeckue u xummeckne 25.10.2023 |  https://m.edsoo.ru/00addbfa
CBOICTBa
I'enetnueckue psiabl xenesa (1) u Bu6uorexa LIOK
17 >
aenesa (I11). Baxuetinme conu 08.11.2023 |  https://m.edsoo.ru/00addecO
Kesesa
[TpakTuueckas paborta No 1. Bu6auorexa LIOK
18 " i
Houmyuenue coepunenmit 08.11.2023 |  https:/m.edsoo.ru/00addfe2
METaJIOB U U3yYEHUE UX CBOMCTB"
[IpakTuyeckas padora Ne2 BuG 10K
nOJINOTEKA
1 n
9 IKCMIEPHMEHTAIILHBIC 33 /(a1 1H 110 15.11.2023 | https://m.edsoo.ru/00adel104
PAaCIIO3HAHMIO U TIOTYYEHUIO
COEIMHEHUS METALIIOB"
20 bu6mmoreka [JOK
15.11.2023 | https://m.edsoo.ru/00ade348
Konrponbnas paborta Nel
91 bu6mmoreka [JOK
HemeTauibl: aTOMBI M IPOCTBIC 22.11.2023 | https://m.edsoo.ru/00ade488
BemectBa. Boznyx. Kucnopon. O3on
9 bu6mmoreka [JOK
Bonopox 22.11.2023 | https://m.edsoo.ru/00ade64a
23 bu6nmoreka [JOK
29.11.2023 | https://m.edsoo.ru/00ade64a
I"amoreHsr
24 CoenvHeHne raJloreHoB bubmuoreka [IOK
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29.11.2023 | https://m.edsoo.ru/00ade802
IT CHHE CHOB.
%5 | Buorormsecroe swasere BuGuorera LIOK
06.12.2023 | https://m.edsoo.ru/00adea28
Y IPUMEHEHUE TaJIOTCHOB
U UX COOUHEHUN
26 bubmoreka [JOK
06.12.2023 |  https://m.edsoo.ru/00adec8a
Kucnopon
97 bubmanoreka [IOK
Cepa 1 ee coeTMHEHHS 13.12.2023 | https://m.edsoo.ru/00adec8a
28 bubmuoreka [IOK
CepHasi kucioTa. OKHCIHTETbHBIE 13.12.2023 |  https://m.edsoo.ru/00adeea6
CBOICTBA CEPHON KUCIIOTBI
2 Pemrenne 3amau u yrpaxHeHHUN. BuGmorexa OK
O6O6erHHe 1 cHCTeMaTHEA I 20.12.2023 | https://m.eds00.ru/00adf004
3HAHUU 110 TEMEC
30 bu6mmoreka [IOK
20.12.2023 | https://m.edsoo.ru/00adf180
A3sot
31 bu6mmoreka [IOK
AMMUAK 27.12.2023 | https://m.edsoo.ru/00adf306
32 bu6mmorexa [JOK
27.12.2023 | https://m.edsoo.ru/00adf518

Conu aMMOHUS
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HonyquHe raJIOr€HOB.

33 Bronornyeckoe 3HaueHue u bubmmorexa LIOK
10.01.2024 | https://m.edso0.ru/00adf68a
MIPUMEHEHHNE TaJIOTeHOB U UX
COeIUHEHUH
34 bubmoreka [JOK
10.01.2024 | https://m.edsoo.ru/00adfc20
Kucnopon
35 bubmnoreka [IOK
17.01.2024 | https://m.edsoo.ru/00adfd9c
Cepa u ee CoeIMHCHUS
Cepnas kucnota. OKUCTUTEIbHBIC bubnnoreka [IOK
36 . .
CBOWCTBA CEPHOMN KUCIIOTHI 17.01.2024 | https://m.edsoo.ru/00adfebe
37 P 4 AKHEHHI bubmorexa OK
CUISHHC 3a]1a% 1 YIIp ) 24.01.2024 | https://m.edso0.ru/00ae006¢
O00011IeHNE U CHCTEMATH3ALUS
3HAHHUHU 110 TEME
38 bu6mmoreka [IOK
A3zor 24.01.2024 | https://m.edsoo.ru/00ae027e
39 bu6mmoreka [IOK
31.01.2024 | https://m.edsoo.ru/00ae054e
AMMHak
40 bu6mmoreka [IOK
CoOIM aMMOHHUS 31.01.2024 | https://m.edsoo.ru/00ae080a
41 Kucnoponnsle coequHeHNs a30Ta. bubnnorexa LIOK
A30THas KHACIIOTa U €€ COJIN. 07.02.2024 | https://m.edsoo.ru/00ae0bf2

OKHUCITUTENBLHBIE CBOMCTBA a30THOMH
KHUCJIOTBI
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bu6mmoreka [IOK

42
dochop u ero coeMHEHUS 07.02.2024 |  https://m.eds00.ru/00ae0e18
Pewenue 3ana4 u ynpaxHeHUM. Bu6maorexa LIOK

43 0606]{161{“6 1 CHCTEMATH3aIIHA 14.02.2024 | https://m.edsoo.ru/00ae103e
3HAHUU 110 TeMe MOATPYIIIHI a30Ta

44 bubmanoreka [IOK

14.02.2024 | https://m.edsoo.ru/00ae1156
Yraepon

45 bubmuoreka [IOK
Kucnopoansie coeguHeHUs yriiepoaa. 21.02.2024 |  https://m.eds0o.ru/00ae1156

bubmuoreka [IOK

46 [IpakTuyeckas padora Ne 3. _

"Tlony4eHue, cCOOUpPaHKE U 21.02.2024 | https://m.edso0o.ru/00ael278
pacrio3HaBaHue ra3oB"

47 bubmuoreka [IOK
erMHI/Iﬁ U €ro COeINHEHUS 28.02.2024 https://m.edsoo.ru/00ae14b2

48 Pewienne 3ana4 u ynpakHEHU. bubnuoreka LIOK
O060011IEHNE U cCHCTEMATH3 AL 28.02.2024 | https://m.edsoo.ru/00ael14b2
3HaHui o treme " [loarpynna
yriepona"

49 [TpakTuyeckas padora Ne bubnuoreka LIOK
4"Tlony4yeHue coeTMHEHUN 06.03.2024 |  https://m.edsoo.ru/00ae15e8
HEMETAJUIOB M U3yYEHHUE UX
CBOMCTB"

50 Pemrenue 3agau bu6mmorexa [IOK
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06.03.2024 |  https://m.eds00.ru/00ae15e8
51 O06o011eHre U cuCcTeMaTH3aIUs
3HaHui 1o Teme "Hemeraisr" 13.03.2024
52 KonTtponsHas pabora Ne 2 bubnnorexa LIOK
"Hemeramis!" 13.03.2024 | https://m.edsoo.ru/00ae1886
53 [IpenmeT opraHu4yeCcKO XUMUH. Bu6morexa [[OK
Oco0eHHOCTH OpranuHecKiX 20.03.2024 |  https://m.edsoo.ru/00aelae8
BEIIIECTB.
54 bu6mmorexa [JOK
[IpenenbHbIE YIIIEBOIOPOIBI 20.03.2024 | https://m.edsoo.ru/00aelc64
55 HenpenenbHubie yriaeBoaopoabl. bubnuoreka LIOK
DTUJIEH U €r0 TOMOJIOTH 27.03.2024 |  https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
1T 0
> "I/II) AKTIECKas paboTa Nu > 27.03.2024 | https://m.eds00.ru/00ae1d86
3TOTOBJICHUE MOJIETIEH
YTIE€BOAOPOIOB"
57 bubmuoreka [IOK
Pemenue 3a/1a4 ¥ yIpakHEHUH 10.04.2024 | https://m.edsoo.ru/00ae35e6
58
Crnuptsl 10.04.2024
59 IIpenenbHbIE OTHOOCHOBHBIE bubmmorexa HOK
KapGOHOBBIE KUCIOTEL. CII0KHBIE 17.04.2024 | https://m.edsoo.ru/00ae3de8
3¢UpHL
60 bu6nmoreka [JOK
17.04.2024 | https://m.edso0.ru/00ae1750

Kupst
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ol AMuHOKHCIOTHL. benkn ! 24.04.2024

62 1 24.04.2024
VriaeBoanl

63 1 bubmoreka [JOK
[TommepsI 15.05.2024 |  https://m.edsoo.ru/00ae3f50

64 Pemenne 3agau u 1 bu6mmoreka [IOK
yIpaKHCHU 15.05.2024 | https://m.edsoo.ru/00ae4270

65 XHUMHYECKHUE 3JIE€MEHTHI 1 bubmuoreka [IOK
B KJIETKAX JKMBEIX 22.05.2024 | https://m.edsoo.ru/00ae4270
OpraHu3MOB

66 UYenoBek B MUpPE BEILIECTB, 1 bubmnoreka [IOK
MaTepHAIOB U XUMUYCCKUX 22.05.2024 |  https://m.edsoo.ru/00ae0d0a
peakiui

67 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoteka [IOK
OKPY’KaIoIIeH Cpeibl U €ro 29.05.2024 | https://m.edsoo.ru/00adb33c
MOCJIE/ICTBUSI

68 O000I11IeHNE U CHCTEMATU3ALHS 1 bubmuorexa [IOK
3HAHUI 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymon WN.T"., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Tabmuubl: [lepuonnyeckas cucreMa XuMUYECKHUX AneMeHToB []. U.
MenpneneeBa, TabJIMIIa paCTBOPUMOCTH, HIEKTPOXUMUUYECKUIN PSAJT HATIPSKEHUS

MCTaJIJIOB

METOAUYECKUE MATEPHUAJIBI JIUIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-0a30BbIii-ypOBEHb. -
Peanmmzarus-tpedoBannii-OI' OC-0cHOBHOT0-00111eT0-00pa30BaHMsI. -
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