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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHME 110 pa3JesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOJIUUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYIO II0CJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4aromuXxcsi, OMpeeiseT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-ITO3HABaTEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peamu3aliii BO3MOXXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeNbHOCTH,  OKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, ABJSIETCS OTBETCTBEHHBIM 3TalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOyYEHHH XMMHUHU 00ECIEUMBAIOTCS CHEUU(UKON COAep KaHUS
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K eé msydeHuro. CopepaHHe CKIIAAbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.
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TeopeTnueckue 3HAHUS PAaCCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATENILHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUU BELECTB U XUMUYECKUX peaKluil, B
(GOopMHpPOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BeleCTBAMHU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATHIO pEUICHUH, CIIOCOOHOH aganTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe o0yJaroIuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOM M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, MOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IJI1 MU3YyYEHHUS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XUMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tela u BemecTna.
duznuecKre CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beulects. [loHAaTHe 0 MeToAaxX MO3HAHUS B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3ienieHus] CMeceH.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEeHTbl. CHMBOJIBI XUMHUUYECKHUX 3J1eMEeHTOB. [IpocTbie
U CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas (opmyna. BaleHTHOCTb aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcUTeNnbHas aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJsipHAsh Macca.
MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommmuectBo BemectBa. Moiib. ModsipHast macca. B3anMocBsi3p KoJiMuecTBa, MacChl U YHCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€rel mo hopMysiaMm XMMHUUYECKUX COESTUHEHHH.

dusznyueckue W XUMHUYECKHE SBICHUA. XHUMHUYECKas peakius M e MpU3HAKU. 3aKOH
COXPaHEHUsS MacChl BELIECTB. XMMHUUYECKHUE ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakiuit
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYNIOH, TpaBmwiaMu paboOTel B jaboparopuu M TpHEMaMu
oOpatieHusi ¢ J1aboOpaTOpHBIM O0OpPYJOBaHHEM, H3yUYE€HHUE U OIMUCaHUEe (PU3UYECKHX CBOWCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HAOMOIeHNEe (Pu3uvecKkuX (IIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUICHHE M KOHJEHCAIUS BOJAbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJla C KUCIOTOW) SBJICHUH, HAOIIOACHUE U
OMKCaHWE MPHU3HAKOB MPOTEKAaHUs XMMHYECKHX DPEaKIMil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE
CEpPHOM KHUCJIOTHI C XJOpUAOM Oapus, pasnoxeHue ruapokcuna menu (1) mpu HarpeBanuw,
B3aMMO/IeiicTBHE Kene3a ¢ pacTBopoM conu menu (1), u3ydenue cnocoOoB pa3jeneHus cMeceil: ¢
MOMOIIbI0 MarHuTta, (UIbTPOBAaHHE, BHIMIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OYHCTKM TIOBAPEHHOW CONHM, HaONIOJICHWE U ONHCAaHHE pPEe3yJIbTaTOB MPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHHUsI MaCChl, CO3/IaHNE MOJIEICH MOJIEKYJ (IIapOCTEPKHEBHIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopoa — 3JIeMEHT W TPOCTOE BEIIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Gpuandeckue U XUMUYECKUE CBOMCTBA (PEaKkIUu TOPEHHUS).
Oxcunpl. [lpumenenune xkucinopoga. CrnocoObl MONy4deHHS KHCIOpoJa B JIabopaToOpuu U
MPOMBIIITIEHHOCTH. KpyroBopoT kucnopoga B mpupoge. O30H — amioTporHas MoauduKanus
KHCIIOpO/1a.

TemnoBoit 3pdeKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, 0JK30- H
SHJOTEPMUUYECKHE peakiuu. TOMIMBO: yroJib W METaH. 3arpsi3HEHHE BO3/lyXa, YCHIJICHHE
MapHUKOBOTO P deKTa, pa3pyLUIeHHe 030HOBOT'O CIIOA.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Gu3ndeckue u
XUMHYECKHUE CBOIMCTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KucioTel u conu.

Mossipabiii 00bE€M ra30B. Pacu€Tel M0 XMMUYECKUM YpaBHEHUSM.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopbl. HacelienHbsie u
HEHACHIIIICHHBIC PACTBOPHI. PacTBOPUMOCTH BEIMIECTB B BOjIe. MaccoBasi 107151 BEIIECTBA B paCTBOPE.
Xumnueckue cBoicTBa Bojbl. OcHoBaHuUsA. Poib pacTBOpoOB B MpUpOJie W B JKU3HU YEJIOBEKA.
KpyroBopot Bojib B ipupoe. 3arps3HeHre mpupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHennid. Oxcunpl. Knaccudukaius OKCHUAOB:
cosieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpa3yromme. HomeHkmaTypa
okcu0B. Du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okCuaoB.
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OcHoBanus. Krnaccudukanus OCHOBaHUUN: IIENOYM U  HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckue M XHUMHYECKHE CBOMCTBa oOcHoBaHui. [lomydyeHue
OCHOBAaHUM.

Kucnotsl. Knaccuduxamus kuciaor. Homenknarypa kucinor. dusnueckue U XUMHUYECKHE
cBorictBa kucinot. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa cosneil. @usnyeckrue M XUMHUUYECKHe cBoWcTBa cosieil. [lomydenue
COJIEH.

['eneTnyeckas cBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeeNieHue COJepKaHUs KUCIOpOoAa B BO3JyXe, MOJYy4YeHHE, COOMpaHHeE,
pacrio3HaBaHME€ W HU3YYEHUE CBOMCTB KHCIOpOJa, HAOJIIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHS U TMPEKpaIleHUs] TopeHus (mokapa), 03HAKOMIICHHE C
o0pasnaMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOyYyeHHE, COOMpPaHue, pacCliO3HABAHUE U U3YyUCHHE
CBOKMCTB BoJOpoJia (ropeHue), B3auMozeciicTBue Bomopona ¢ okcuaom wmeau (II) (Bo3moxkHO
WCIOJIB30BaHUE BHUICOMATEPUAIIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJIUYECTBOM | MOUIb,
UccleIoBaHNe OCOOCGHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3lUYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HaTpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HUCCIIEOBaHHE O00pa3lloB HEOPraHMYECKHMX BELIECTB pPa3jIMYHbIX KJIACCOB,
HaONto/IeHne W3MEHEHUS OKPacKM WHIUKATOPOB B PACTBOpPAaX KUCIOT W IIeNouYeH, H3ydyeHue
B3auMoeicTBus okcuaa meau (1I) ¢ pacTBopoM cepHOI KMCIOTHI, KUCIOT ¢ METaJNIaMU, PEaKIIUi
HEWTpanu3aluu, oJy4YeHne HEPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa IPYTUM U3
pacTBOpa COJM, pEIICHUE JKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHelmme Kiaccsl
HEOPraHUYECKUX COCTMHEHUI.

Iepuoguueckuii 3axkoH u Ilepuoamyeckass cucrema xuMudeckux 3jiemenros I H.
MenpeneeBa. CTpoeHue aToMoB. XMMH4YeCKasd CBA3b. OQOKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBbie MOMBITKH KIACCU(PUKALUNA XUMUYECKUX dJIeMEHTOB. [loHsATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIE€JIOYHBIE U IIE€JIOYHO3EMENIbHbIE METAJUIbl, TaJIOT€Hbl, HUHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBL.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema Xxumudeckux dnemeHto [J[. U
MenpeneeBa. KopoTkomepuonHas u juHHOmepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuoapt u rpynnbel. DHU3HYECKUA CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI HIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTponbl. CTpoeHHE 3JE€KTPOHHBIX
obomouek atoMoB TepBeix 20 xumuueckux osiemeHToB [lepmomuueckoit cucremsr J[. U.
MenpeneeBa. XapakTEpUCTHKAa XMMHUYECKOTO 3JIEMEHTA IO €ro nosiokeHuro B [lepmoamueckon
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHS pajuyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB JIJIS
pa3BuTHUA HayKu U npakTuku. [l. . MenzaeneeB — yd€HbIN U Ipak1aHNH.

Xumuaeckas CBSI3b. KoBanentnas (monspHas u HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenb okuciieHHs. OKHCINTEIBbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okuciaeHus
1 BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3y4eHHne o0pa3I[oB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBIE THAPOKCUAA IUHKA
C pacTBOpaMH KHCIOT W WIEJIOYEH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).
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Mesicnpeomemmuuoie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3CH IIPH M3YyYEHUU XMMHMHM B 8 KJIACCE OCYHIECTBIISCTCS
yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIOIINXCS
CUCTEMHBIMH JJIsl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'O LIUKJIA.

OOm1re ecTecTBEHHO--HAayYHbIE MOHATHS: HAY4YHBIN (DaKT, TUIIOTE3a, TEOpUSs, 3aKOH, aHAJIM3,
CUHTE3, KJIacCU(pUKAIMs, MEePUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

@usuka: wmarepus, aroM, DJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJA, W30TOIBI,
pPallMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKU 3apsjl, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSIHME BEILECTBa, ra3, (U3NYECKHE BEIMYUHBI, C€IAUHUIBI HU3MEPEHUsl, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, runpocdepa, MHHEpPAIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOIACMEIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakuust

Ilepnonnueckunt 3akoH. Ilepmommueckas cucrema Xxumudeckux anemeHto [J[. U
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB
NEPBBIX TPEX IMEPUOJOB, Kajusl, KaJIbLUUS U UX COCAUHEHMH B COOTBETCTBUU C IOJIO)KEHHUEM
2J1EMEHTOB B llepnonnueckoil cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOM CBsSI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBMCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccupukanys M HOMEHKJIaTypa HEOPraHMYECKMX BEIECTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHbIM KJIaCCaM HEOPraHUYECKHUX COCIMHEHUM, TCHETUYECKas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccuukanus XMMHUYECKMX peakUUil MO pa3iuyHbIM NpHU3HAKaM (M0 YUCIy M COCTaBy
YYacCTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMI0BOMY 3P (DEKTY, M0 U3MEHEHUIO CTENEHEeH OKUCIIEHUs
XMUMHUYECKHX AJIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTalau3aropa). DK30- U 3HJO0TEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[lonatue o ckopoctd xXxuMudeckoi peakuuu. [loHaTne 00 OOpaTMMBIX M HEOOPATHMBIX
XUMHUECKUX peakuusx. [loHATHe 0 TOMOTeHHBIX U IreTeporeHHbIX peakuusax. [lonarue o karanuse.
ITonsaTre 0 XxuMuU4ecKkOoM paBHOBecuU. DaKTOPBI, BIUAIOMNE HA CKOPOCTh XUMUYECKON PEaKLUU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, HJIEKTPOHHBI OajaHC  OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakuuu. CocTaBlieHHE YpaBHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOJUTHI M HEIEKTPoJnThl. KaTnoHsl,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IUYHbIMU BUIAMHM XUMHUYECKOW cBs3u. CTeneHb
nucconuanui. CHIIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS NMPOTEKAHUS pPEaKUUil MOHHOTO OOMEHa, IMOJIHbIE
COKpallléHHbIE MOHHBIC YpaBHEHHMs peakuuii. CBOWCTBa KHCIIOT, OCHOBAaHHMW M COJIEM B CBETE
MpeJCTaBIeHUN 00 IEKTPOIUTHYECKOH aucconmanuy. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAUNIMYECKUX PEIETOK HEOPraHMYEeCKUX BEIIECTB —
METAJUIOB ¥ HEMETAUIOB (rpaduTa 1 ainmasa), CIIOKHBIX BEIECTB (XJIOpHUIa HATPHs), UCCIIeIOBaHHUE
3aBUCHMOCTH CKOpPOCTH XHMMMYECKON peakluMh OT BO3JCHCTBUS pa3IU4HbIX (DaKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BEILIECTB, IIpolLecca JUCCOLUALUU KHCIOT,
mienoueid U cojeil (BO3MOXHO HCIIOJIb30BAHHME BHJEO MAaTEpHUaoB), IPOBEIEHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM TNPOTEKAHUS peakiuii HMOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
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BBIJICTICHUE Ta3a, O0pa30BaHHME BOJbI), OIBITOB, HUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX DPEAKIMHA (TOpeHue, peakluH pas3oKEHUs, COEIWHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtayuibl  MX coeJMHEHUSA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NYECKHE CBOWCTBA INMPOCTBHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aHUMOJCICTBHE C MeTaUlaMHM, HEMeTaJUIaMH, IIeJIouaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMUYECKHE CBOMCTBA, IMOJydeHUE, NnpuMeHenue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHM3M uejoBeka. BakHeline XJIOpUABI M MX HaXOXKJIECHUE B
IIPUPOJIE.

OO6mass xapakTepucTuka d3jeMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (pu3nyeckre CBOHCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJIa U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINY KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPBHI.
CepoBoiopoJi, cTpoeHHE, PU3NYECKUE U XUMUUECKHE cBOKMCTBA. OKCHUIBI CEPbI KaK MPEICTaBUTENIN
KHCIOTHBIX OKcuAoB. CepHasi Kuciora, (U3MYECKHE M XHUMHUYEeCKHe cBoWcTBa (00ImmMe Kak
MPEJCTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMUYECKHe PEeaKIiy, JIe)KAlIHe B OCHOBE
MIPOMBIIIJIEHHOTO Crocoba Moy4eHus cepHoM Kuciaorel. [lpumenenue cepHoit kuciotel. Conu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arps3HEHHE OKpYKalIled cpeibl COCIUHEHHSIMH Ccepbl (KHUCIOTHBIE
TOXK]IH, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmiass xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC CTETIEHN OKUCIICHUS. A30T, paclpoCTpaHeHHE B PUPOJE, (GU3NUECKHE U XUMUIECKUE
cBoiicTBa. KpyroBopor a3zota B mpupoae. AMMHaK, ero (hu3Mueckue U XUMUYECKHE CBOMCTBA,
noirydeHre u npumenenue. Conu aMMOHUS, WX (pU3HUECKUe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha HMOHBI aMMOHHUA. A30THas KHUCJIOTa, €€ ToiydyeHue, (U3NYecKue u
XUMHUYECKHE CcBOMcTBa (oOlIMe KakK NpPEACTaBUTENs Kilacca KHCIOT U CHelU(pUYECKUE).
Vcnonb30BaHue HUTPATOB U COJICH aMMOHHMS B KadeCTBE MHUHEPAJIbHBIX YA0OpeHHH. XUMHUYecKoe
3arpsi3HEHUE OKPY KaIoIEel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
noyBsl U BoJoéMOB). Pochop, amnorponHsie Moaupukanun dpocdopa, puzndeckre 1 XUMHIECKUE
cBoiictBa. Okxcun docdopa (V) u dochopHas kucinora, Gu3HMUECKUEe W XUMHUUYECKHE CBOWCTBA,
nony4yeHnue. McnonbszoBanue ¢pochaToB B kKauecTBe MUHEPATBHBIX YI0OpEHUH.

OO6mass xapaktepuctuka 31eMeHToB I[VA-rpynmnbl. OcoOE€HHOCTH CTpPOEHHUSI AaTOMOB,
XapaKTepHbIe CTENEHM OKUCICHHUA. YTJIepoJl, auIOTPOIHbIe MOAM(UKALUKU, PACHPOCTPaHEHUE B
npupoje, Gu3nUecKue U XUMHUUECKHe CBoMcTBa. AncopOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunsl yriuepoaa, ux (Qpu3uveckrue M XMMHYECKHE CBOMCTBA, JACWCTBHE HA >KUBBIE OpPraHU3MBI,
MOJTydeHUE W TMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepoaa (IV),
TUIOTE3a TI00aNIbHOTO MOTEIUIEHUS KIIMMaTa, MapHUKOBBIN 3 (deKT. YronpHas KUCIOTa U €€ COJu,
ux (pu3MuecKre U XMMHUYECKUE CBOMCTBA, NOJydyeHue U npuMeHeHue. KadecTBeHHas peakuus Ha
KkapOoHaT-MoHBL. Vcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauabHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yIiepoja
(MeTaH, 3TaH, STWJIEH, alleTHJIEH, 3TaHOJI, TJIMLEPHUH, YKCyCcHas KucioTa). [IpupoaHble HICTOYHUKHI
YTJI€BOI0POI0B (yroiib, MPUPOIHBIN ra3, HeTh), IPOIYKTHI UX NepepaboTKu (OEH3HH), X POJb B
ObITYy W TpOMBINITIEHHOCTH. [loHATHE O OMOJOrMYEecKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
yriaeBojax — M HMX POJAM B KU3HMU YeloBeKa. MaTepualbHOE€ €AMHCTBO OpPraHMYECKUX U
HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnyeckue W XMMHUYECKHE CBOWCTBA, IIOJIyueHHE U MpPUMEHEHHE.
Coenunenus kpeMHus B npupoje. O0ume npeacrasienus 06 okcune kpemuus (IV) u kpemaueBoit
kucnote. CHUIIMKATHI, X MCIIONIh30BaHKUE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHelme ctpoutenbHbie
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MaTepuabl: KepaMHuKa, CTeKJIo, IeMeHT, OeToH, xene300eroH. IIpoOmembr GezomacHOTro
WCIIOJIB30BAaHUSI CTPOUTENBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HM.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 0O0paslloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCIOTBHI, MPOBEACHUE
KAUeCTBEHHBIX PEaKIHWid Ha XJIOPUI-UOHBI W HAOJIOJCHUE MPHU3HAKOB WX IMPOTECKAHHS, OMBITHI,
oTpaxarwliue (u3ndeckre U XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
HCIOJIb30BaHNUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME € 0Opa3laMu XJIOPUJOB (TaJIOT€HU[IOB),
O3HaKOMJIeHHE ¢ oOpasumamMu ceppl M €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJCOMATEpPHATIOB),  HAOIMIOACHHWE  TMpolecca  OOyrJIMBaHMA — caxapa IOJa  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XMMHYECKHUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAuyeCTBEHHOW peakUuu Ha Cynb(haT-MoH W HAONIOJICHHE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢docopa W HX COEIUHEHHIA
(BO3MOXKHO HCIIOJIB30BAHME BUACOMATEPUAIOB), oOpa3lamMu a30THBIX M (POochOpHBIX ynoOpeHui,
MoJiyuyeHue, coorpanue, paclo3HaBaHUuE U U3y4eHHe CBOMCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakuii Ha MOH aMMOHUS U (hocaT-uOH U N3YICHHE MPU3HAKOB UX MPOTCKAHUS, B3AUMOCHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUATIOB),
M3ydeHHe MOJeNei KPUCTALNTMYECKUX PEHIETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aACOPOLIMU  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
MPOTHBOTa3a, MOJy4YeHue, coOMpaHue, paclo3HaBaHWE M W3YyYEHHE CBOMCTB YIJIEKHUCIOIrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4EHHE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHME C MPOAYKLUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, pELICHHE
SKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHeille HeMeTallIbl U UX COETUHEHUS.

Metanibl M UX COeIMHEHUS

OO01mas xapakTepucTUKa XUMHYECKHUX 2JIEMEHTOB — METaJUIOB HA OCHOBAHHUM WX IMOJIOKCHHUS
B llepnonmyeckoi cucreme xumuueckux aviemMeHToB [l M. MenpaeneeBa M CTpoeHUsT aTOMOB.
Crpoenue wmetaiioB. Metamnnyeckas CBsI3b W METaJUIMUECKash KpUCTAJUIMUECKas peléETka.
ONEeKTPOXUMHUYECKUN sl HANPsDKEHHH MeTaioB. DU3WYeckhe HW XUMHUYECKHE CBOMCTBA
MeTauioB. OOmMe crnocoObl MmoaydyeHus MeramioB. [loHATHE O KOpPpPO3MHM METallIoB, OCHOBHbBIE
CHocoObl 3almUThl WX OT Koppo3uu. CmaBbel (CTanb, YyTyH, IIOPATIOMHUHHM, OpoH3a) W HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[lenounbie MeTauIbL: MoJIOkEHUE B [leprnoanueckor cucteMe XuMuyeckux snementos /1. M.
MeHeneeBa, CTpOEHHE UX aTOMOB, HAX0XACHHE B npupojie. Pu3ndeckue U XUMHUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUIBI HATPHsS U Kanus. [I[puMeHeHne meI0uHbIX
METaJUIOB U UX COEIMHEHUM.

[I{erouHO3EMENBHBIE METAJIIIBI MAarHUil U KaJIbLMNA: ToJI0KeHue B [leproandeckoil cucreme
xumuyeckux sneMmeHtoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HAxXOXKJEHHE B MPHUPOJE.
Ou3nYecKue M XUMHYECKHME CBOMCTBA MarHus M KajblMs. BaxHeWline COCIUHEHUS KalbIUA
(oxcua, THAPOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmomuHuil: nonoxenne B llepuogmueckod cucreme xuMuuyeckux sieMmeHtoB /[l M.
MeneneeBa, CTpoeHHE aToMa, HaxOoxAeHUE B mnpupoje. dusmyeckue M XMMHUUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCH/Ia U THAPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B llepuoguueckoit cucrteme xumuueckux saemeHtoB /[l W.
MeHeneeBa, CTpOEHUE aTOMa, HaXOXAeHUE B npupoje. dPusmyeckne M XMMHUYECKHE CBOMCTBA
xeneza. Oxcunwl, rugpokcunsl U comu kenesa (II) m sxemesza (III), mx cocraB, cBoiicTBa U
MTOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaNIOB U CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEpPHANIOB), OCOOCHHOCTEN
B3aMMOJICHCTBUS  OKCHMJA KalblUd M HaTpus € BOJOM  (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHAJIOB), MCCJIEIOBAHUE CBOWCTB JKECTKOM BOJABI, Ipollecca TOpPEHUs Kele3a B
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KHCIIOpo/ie (BO3MOXKHO HCITOJIb30BAHHUE BUIEOMATEPUANIOB), TIPU3HAKOB MIPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha MOHBI: MarHWs, KajJbIus, alFOMUHUsA, IuHKa, *xkene3a (II) u xeneza (I1I), memu (I1),
HaOItO/ICHUE W ONMHCaHWE TMPOIECCOB OKPAIIMBAHMS TUIAMEHH MOHAMHU HATPUS, KAl M KaJbIUs
(BO3MOYKHO HCITIOJIb30BaHUE BUJCOMATEPHUAIIOB), UCCIIEeOBaHIE aM(DOTEPHBIX CBOMCTB TMIpOKCHIA
ATIOMUHHS U THAPOKCHIA IIMHKA, PEIICHUE SKCIePUMEHTAIBHBIX 3a7ad Mo Teme «Bakueiinme
METaJIJIbl U UX COCIUHEHUS».

Xumus 1 OKpy:Kawuas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOW >KM3HHM ueloOBeKa. be3oracHoe HCIOJIb30BaHUE
BEIIECTB M XHMHYECKUX peaknuii B ObITy. [lepBas momomp NpH XUMHUYECKHX OXOTrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAlollel cpenbl (ImpenenbHasl JOMyCTHMAasi KOHIIEHTPAIIUS
BemecTs, ganee — [1/1K). Ponb xumMun B perieHur 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meoswcnpeomemmnwie ceasu

Peanuzanusi MeXnpeaIMeTHBIX CBA3CH MpU M3YyYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX NMOHSTHH, TaK M TMOHSATUH, SBIISIOIIHXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATUS: HAYYHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CHUHTE3, Kiaccu(uKalnus, TMEePUOJUYHOCTb, HAONIOIEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3 EKT, TEXHOJIOTHS, MATePHAITBI.

@dwuzuka: wmarepusi, aroMm, DOIEKTPOH, TMPOTOH, HEHUTPOH, HWOH, HYKJIUA, H30TOIBI,
pPaMOaKTUBHOCTh,  MOJICKYJIa, JJIGKTPUYCCKHH  3apsij, IMPOBOJHUKH,  MOJYIPOBOJHUKH,
IUDIIEKTPUKU, (OTORIEMEHT, BEIIEeCTBO, Tel0, 00BEM, arperaTHOe€ COCTOSHHUE BeIIecTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIUTMYECKAS PENIETKA, CIUIABhI, (PM3MUYECKUE BEITUYHHBI, CIUHUIIBI
U3MEpEeHUs, KOCMUYECKOEe MPOCTPAHCTBO, TIaHEThI, 3BE31b1, ColHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpalbHbIE YAOOpPEHHS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHBIE TOPOJIbI, MTOJIE3HBIE UCKOAEMBbIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TIPOTPAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJabTaThl OCBOECHMSI IPOrpaMMbl OCHOBHOIO OOIIEro 0O0pa3oBaHMs
JOCTUTAlOTCsl B X0Jie O0y4eHHMs XUMHUHM B €IMHCTBE Y4e€OHOH M BOCIUTATENbHOU NEATETLHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMM, TPUHATHIMH B OOILIECTBE MpPaBUJIAMM W HOPMAaMU MOBEJCHHUS U CHOCOOCTBYIOT
IpoLeccaM CaMOIMO3HaHUs, CAMOPA3BUTHS U COLMAIN3AIINN 00YyYaroIuXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALMA M pPACHUIMPEHUE ONbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOIr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M HAy4YHOMY
HACJIEUI0, TIOHMMaHUsl 3HAYEHMs] XHUMHUYECKOM HayKd B JKM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BIJIAJIETh JIOCTOBEpHOW MH(MOpMaIMeld O MEepeAOBBIX JOCTHKEHHSX U OTKPBITHIX
MHUPOBOHM U OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
1 O0IICCTBA;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 252/23 ot 26.08.2023. UcnonHutens: Masisos P.P. 0 AIEKTPOHHbINA
CrpaHunua 9 n3 33. CTpaHnua cosgana: 11.12.2023 22:35 =¥ TATAPCTAH



2) rpa:kKIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOpPMAax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOLIECHUN B
KOJIJICKTHUBE, KOMMYHHUKATUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUYECKOM W JIPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoO0Opa3HON COBMECTHOM JEATETBHOCTH IMPH BBHINOJHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XHUMHYECKHX OSKCIIEPUMEHTOB, CO3/JaHUU Y4YEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TIpOIlEcCe ITOH Y4eOHOH esATEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MUPOBO33PEHUECKHE  MPEACTaBICHUS O  BEIIECTBE W XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSl HAYKM M COCTABIISIIOUIME OCHOBY JUIS
MMOHVMAHUS CYIIHOCTH HAyYHOW KAapTUHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL MIPUPOJbI, B3aUMOCBS35X YEJIOBEKa C MPUPOJHON Cpeloil, O poJid XUMHUU B IO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA I[IOJYYEHHUE HOBBIX 3HAHUW [0 XHUMUHU,
HeoOXomuMbIe Il OOBSCHEHWS HAOIOMAEeMBIX IIPOLIECCOB W SBICHHWM, IT03HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIBCKOM KYIbTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON paboOThI ¢
Y49eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(OPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpEeC K OOYYCHHI0O W TIO3HAHWIO, JHO0O3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATENbCKONW AEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTHU YKU3HH, OTBETCTBEHHOTO OTHOILIECHUSI K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 >KHU3HH, OCO3HAHUE TIOCIEICTBHA M HEMNPUSATHE BPEIHBIX MPUBBIUEK
(yrmoTpeOneHus ajKoroJyis, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJICHUS TMPaBUII
0€30MacHOCTH MPH OOpaIlleHHH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY M pEalIbHOM JKU3HH,

5) TpyaoBOro BociuTaHus:

WHTEpEC K MPaKTUYECKOMY H3y4eHHUIO0 Tpodeccuil U TpyAa pa3inudHOTO pojia, YBAXKECHHE K
TPYIY U pPe3yJIbTaTaM TPYJIOBOH NEATETLHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHUS TIPEIMETHBIX
3HAHUU IO XUMHUHU, OCO3SHAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOIKEHUS 00pa3oBaHus
C Y4Y€TOM JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHoi TpodecCHOHaIbHON NeSTeNbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B TPOPECCHOHAILHON CPeIe;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH IIEJIECO00pa3HOE OTHOIIEHUE K MPUPOJAEC KaK MCTOYHHKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHMS, MOHHMMAaHWE IIEHHOCTH 3J0POBOrO0 M 0€30MacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE
[IEHHOCTU COOJIOZCHMS MpaBUJI O€30MacHOTO MOBEIeHUs Mpu paboTe ¢ BellecTBaMu, a TaKkKe B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUs, TONydyaeMble MPU MU3yYEeHUU XUMUU, JJIS PEIIeHUs 3a7ad,
CBSI3aHHBIX C OKPYXAIOUIEH MTPUPOJAHOM Cpelor, JUIsi TOBBIIIEHUS YPOBHS SKOJOTHYECKOMN
KYJIbTYpPbl, OCO3HAHHsI TJIOOATBFHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U IMyTell WX pelieHus
MMOCPEJICTBOM METOJOB XHWMHH, HKOJOTHYECKOTO MBINIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHOMN M COLIMATBLHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX pE3yIbTAaTOB BBIACIAIOT 3HAYUMBIE IS (HOPMHUPOBAHHS
MHUPOBO33PEHUsI OOIEHAYYHBIC TOHSTHS (3aKOH, TEOpWs, MPHUHIUI, TUMOTe3a, (PakT, cucTema,
MPOLIECC, AKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
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npeaMeTax M IMO3BOJIAIOT HAa OCHOBE 3HAHMW M3 3TUX MPeIMETOB (JOPMHUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM HAay4yHOW KapTUHE MMpa, M YHUBEpCaJIbHble Yy4eOHbIC ACHCTBUS (IIO3HABaTEINIbHBIE,
KOMMYHHUKATHBHBIC, PETyJISATHBHBIC), KOTOpbIe 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHON JAEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHHUSI UCTI0JIb30BaTh MPUEMBI JJIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUM 3HAHUN: pAaCKpbIBATh
CMBICII XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTepHbIE NTPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b
C IPYTMMH TIOHSATHSMH), UCIIOJIb30BaTh MOHATUS JJIi OOBSICHEHUS OT/AEIbHBIX (DaKTOB M SIBJICHUH,
BbIOMpPATh OCHOBaHMSA U KPUTEPUM Ul KJIACCHU(PUKALMK XMMHUYECKHUX BELIECTB U XUMHUYECKHX
peaKIMii, yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBA3H MEXIY OOBbEKTaMHU H3Yy4EHUS, CTPOHUTH
JIOTUUYECKUE pacCyKIeHUs (MHIYyKTUBHbBIC, IEIyKTUBHBIC, IO aHAJOI'MM), JleJaTh BBIBOABI U
3aKJIFOUEHNS;

yYMEHHE MPHUMEHATh B IpOLECCE IMO3HAHMs MOHATHS (MpeIMETHbIE M MeTalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIOIb3YeMble B XHMHH, INPEOOPa30OBBIBATH IHUPOKO
IPUMEHSIEMbIE B XUMHM MOJICJIbHBIE NPEICTABICHUS — XMMHUYECKUH 3HAK (CUMBOJ 3JEMEHTa),
XuUMU4eckas (GopMyida W yYpaBHEHHE XHUMHYECKOW peaknuu — TpH pemeHun y4deOHo-
IIO3HABATEJIbHBIX 33Ja4, C YYETOM ITHX MOJENbHBIX IIPEJCTaBICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUECKUX BEIIECTB U XMMMUYECKUX PEaKLUi,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U U IPOTUBOPEUUS B H3y4aeMbIX
IpoLeccax U sBJICHUSX.

Ba3oBbie nccienoBarebckue 1eHCTBUSA:

YMEHHE UCIOJIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHMUSI, a TAKXKE
B KaueCTBE OCHOBBI JJs1 (HOPMUPOBAHMS TMIIOTE3bI 110 NPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

puoOpeTeHne OombiTa 0 I[UIAHUPOBAHUIO, OPraHU3alMd U IPOBEIEHUI0 YYEHHYECKHUX
AKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IMPOIEcca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3yabTar, (GopMyIHpoBaTh OOOOLIEHMS W BBIBOJBI IO pE3yjibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BHJIOB U
¢dbopM mpencTaBieHUs, MOJy4yaeMyl U3 pa3HbIX HMCTOYHHMKOB (HAy4HO-IOMYJSIpHAs JMUTEparypa
XUMHUYECKOTO CO/Iep KaHMsl, CIIPaBOYHbIE MOCcoOMs, pecypcbl HTepHeTa), KpUTUUECKHU OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE NPUMEHSTh Pa3IMYHble METOAbI M 3alpOoChl MPH MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLINX JIAHHBIX, HEOOXOJUMBIX ISl BHIMOJIHEHHUS] y4eOHBIX M MO3HABaTEIbHBIX 33734
ONpeAeNEéHHOr0 THIA, NPUOOpPETEeHHE OIbITa B O0JACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJAJECHUE KYJIBTYpPOH AKTUBHOI'O HCIIOJIB30BAHMS Pa3IMYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAbHYIO (QOpMYy MpeICTaBIICHUS
uHbOpMAllMM W WJUIIOCTPUPOBATH pellaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE WHCIONb30BaTh W AaHAJIM3UPOBATh B Tpolecce Y4eOHOW M HCCIIEIOBATENbCKOM
NeSITeIbHOCTH UH(POPMALIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEJIbCKOT0 X035IICTBAa M TPAHCIIOPTa Ha
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEMBI.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1eliCTBUS:

YMEHUS 33aBaTh BONPOCHI (B XO€ [uaiora 1 (Win) AUCKYCCUH) 10 CYIECTBY 00CyKaaeMoit
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHUSI IPEJCTABIISITh NOJyUYEHHBIE PE3YyJIbTaThl I03HABATEIBHON JIEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JielaTh MPE3eHTALHUI0 PEe3yJbTaTOB  BBHIMOJIHEHHS  XHUMHUYECKOIO
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SKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JIAOOPATOPHOW paboOTHl MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YIEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABaTEIbHOM M
UCCIIEIOBATENLCKOM JESITeIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa O0IIMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUIL, ONpe/ielieHne KPUTEPUEB O OIEHKE KauyeCTBa BHIMOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHHBepPcaAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSTEIBHO OINPEAEIATh LEIN AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUs] YUeOHBIX U NTO3HABATENILHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WIH KOPPEKTHPOBATh MPEAJIOKEHHBIN alfOPUTM JIEHCTBUN MpPU BHIIOJHEHUH 3a/laHUN C Y4ETOM
MOJTyYCHUsI HOBBIX 3HAHMHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OLEHHBATh
COOTBETCTBHE TOJYYEHHOTO pe3ylbTaTa 3asBJICHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IPE/IJIaraéMble B YCIIOBUHU 3aJIaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOEHHMIO O0S3aTEIbHOTO  COAEpIKaHMS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHON paboueil mporpamMmoi, BBIACNSIOT: OCBOCHHBIE
00y4aroImMMUCs HaydHbIE 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBUH, Crienu(pUUECcKUe ISl TPeIMETHON
obnactu «XUMHS», BUIBI JIEATEIBHOCTH MO IOJYYCHHUIO HOBOTO 3HAHUS, €ro MHTEpIIpEeTalluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K koHly oOyyeHuss B 8 kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUN:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHI: aTOM, MOJEKYJa, XUMHYECKHM
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJbHAsI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAasT Macca, MaccoBas JO0JII XUMHYECKOIO JJIEMEHTAa B COEIUHEHUH,
MOJIIpHBIA 00bEM, OKCU, KUCIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKHCJICHMs, XUMMYECKas peaklus, KilacCH(UKalus peaklMid: peakuu COeAMHEHUs,
peaKkuuu pa3jaokKeHHs], peaklIMy 3aMeIIeHUs], peakliui 0OMeHa, 9K30- U 3HJI0TEPMUYECKHE
peakiuu, TeroBol 3pGEeKT peakluy, siAPO aToMa, SJIEKTPOHHBIN CIIOM aroma, aTOMHas
opbuTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJIApHAs U HEMOJSpHAs KOBAJIEHTHAs
CBS3b, HOHHAas CBS3b, WOH, KAaTHOH, AaHMOH, pacTBOp, MaccoBas JOJIs BEIECTBa
(TIporieHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHUX IIOHATUH W NPUMEHATH 3TH
MIOHSATHS IIPH ONMCAHUU BEILIECTB U UX IIPEBPALCHUN;

® JCIIOJIb30BATh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (DOPMYJI BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIU;

e OMpeneniaTh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApHBIX COEIMHEHMSX, CTENEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, TNPHUHAICKHOCTh BEIIECTB K
onpeAeNéHHOMY KJacCy COeIMHEHMH 1o ¢opMmynaaM, BHJI XUMHYECKOH CBS3U
(KOBaJIeHTHAs U NOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpbeiBath cMbich Ilepuonnueckoro 3akona J[. M. MenneneeBa: Je€MOHCTPUPOBATH
IIOHMMAaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUECKHX D3JIEMEHTOB OT HX
nosnioxkeHus B [lepuoguueckoil cucTemMe, 3aKOHOB COXpPAHEHHsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTapo;

® ONHUCBHIBATh U XapakTepu3zoBaTh TabmuuHyro Qopmy [lepuoauueckoil cucTeMsl
XUMHUYECKHUX OJJIEMEHTOB: pa3jnyaTh MOHSTUSA «rJaBHas mnoarpymma (A-rpymma)» u
«mobounast moxarpynna (b-rpymma)», Manmple W OONbLIME TEPHOABI, COOTHOCHUTH
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0o003HaueHHs, KOTOphle MMeIoTcs B Tabmuue «llepuonndeckas cucrteMa XHMHYECKHUX
sneMentoB [[. M. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB
XMMHAYECKHX DJIEMEHTOB (COCTaB M 3apan sapa, oOlee 4YHUCIO 3JICKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJjaccu(UIUPOBATh XMMHYECKHUE 3JEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUMX B pEaKLUU BEIIECTB, IO TEIJIOBOMY
spdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IHYHBIX
KJIaCCOB,  TNOATBEp)KAash  ONMCAHME  MPUMEPAMH  MOJIEKYJSPHBIX  YpPaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

® [IPOTHO3UPOBATh CBOMICTBA BELIECTB B 3aBHUCHUMOCTH OT HMX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHI XUMUYECKUX MTPEBPALICHUI B PA3IMYHBIX YCIOBUSIX;

® BBIYKCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 0 (OpMysie COCTUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peakIuu;

® I[IPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON JEATEJIbHOCTH — aHAJU3 U CHUHTES,
CpaBHEHHE, 0000IlIEeHHEe, CHCTEMaTH3aluI0, KIacCU(UKAIUIO, BBISIBICHHE IPUYUHHO-
-CIIEZICTBEHHBIX CBS3€M — Ui M3yYeHHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MTO3HAHUS — HAOJIO/IEHUE, U3MEPEHUE, MOJIEINPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIH);

e cCiefoBaTh IpaBWJaM  IIOJB30BAHMUSA XUMHUYECKOW TOCYJOH H  J1aOOpaTOpHBIM
o0OpyIOBaHUEM, a TaKKe MNpaBWiIaM OOpamIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU O BBIOJHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB IO MOTYyYEHHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOMOpPOAA W  KHUCJIOPOJA), MPHUTOTOBICHHUIO
pPacTBOPOB C OMpeeIEHHON MacCOBOW JOJIEl pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH U
IIPOBOJAUTh XMMHMYECKHUE OSKCIIEPUMEHTHI I10 PACIO3HABAaHHIO PAcTBOPOB IIEJoued U
KHCIIOT C TIOMOIIbIO HHINKATOPOB (JIakMyc, peHoadTaNenH, METUIIOPaHK U APyrue).

K kxoHny oOydyeHuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI

OTpaxkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSITHM: XMMHMYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD,
NEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIIEHHSI, XUMUYECKAsl peaKLusl, XUMAYECKas CBS3b,
TEIUIOBOM 3(QQEeKT peakuuu, MOJib, MOJSIPHbII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIMTHYECKAss JMCCOLMAIUS, peakU MOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, O0OpaTUMble UM HEOOpaTUMBbIE pEaKIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU, OKHCIUTEND, BOCCTAHOBUTEND, OKUCIICHHE
U BOCCTaHOBJICHHE, aJUIOTpOnusi, amM(pOTEpHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHasd,
WOHHAs, METaJUIM4YecKas), KpUCTAJUITMUecKas pemérka, KOppOo3Ws METAIJIOB, CILUIABHI,
CKOpPOCTh XUMHUYECKOW peakiuu, mpeaeabHo qonyctumas konuenTpanus [1/IK Bemectsa;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHUH M TMPUMEHSTH 3TU
MOHSTHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

® ICIIOJIb30BAaTh XUMUYECKYIO CUMBOJIHUKY JJIsl COCTaBJIEHUS (DOPMYIT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUIL;

® ONpPEIENATh BAJEHTHOCTh U CTENEHb OKHUCIEHHSI XMMHUUECKHUX JIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIACCy COEAMHEHUN
mo Qopmynam, BHUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs, WOHHAS, METAJIMYecKas) B
HEOPTraHMYECKUX COCIMHEHMSIX, 3aps/]l HOHA IO XUMHUYECKOU (hopMyrie, XapakTep cpesibl B
BOJHBIX PAaCTBOpAaX HEOPraHWYECKUX COEAMHEHHM, TUIN KPUCTAIUIMYECKON peléTKu
KOHKPETHOTO BEIIECTBA;
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e packpsiBaTh cMbICi llepuoguyeckoro 3akona J[. 1. MenneneeBa U 1eMOHCTPUPOBATH €r0
MOHMMaHKE: OIUCHIBaTh W XapakTepuszoBaTh TaOnuuHylo (opmy Ilepuonnyeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB: pa3jnyaTh MOHITUS «TJIaBHAs moArpynna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpymma)», manele W OOJBIIME TEPHOABI, COOTHOCUTH
0003HaYeHUsI, KOTOpble KMEIOTCS B MEPUOAMYECKOW Tabiuie, C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
olmiee 4uciIo 3JEKTPOHOB M paclpelesieHHe UX MO DJEKTPOHHBIM CJOSIM), OOBSCHATH
o0IIKe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B Ipejenax
MaJIbIX [IEPUOJIOB U IIABHBIX NOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;

e KJjaccu(UIUPOBATh XMMHYECKHE DSJIEMEHTHl, HEOPTaHMYECKHE BEIECTBA, XUMHUYECKHUE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUMX B pEaKLUU BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENeHEeW OKUCICHNUS XUMHUECKHUX AJIEMEHTOB);

®  XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHEIUPUICCKIE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIIOXKHBIX BELIECTB, MOATBEPKAAsl ONUCAHUE NPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM;

® COCTaBJIATb YPABHEHUS HJICKTPOJUTUYECKON IHUCCOLMALMMU KHUCIIOT, LIEIOYEH U COJeH,
MOJIHBIE U COKpAIll€HHBbIE ypaBHEHHUS peakUuid MOHHOTrO OOMEHa, YpaBHEHUS DPEaKIIHiA,
MTOJITBEPKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKON CBSI3U MEXIY BEIIECTBAMH Pa3IMUHbIX
KJIACCOB;

® pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluil;

® [POrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

® BBIYKCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COCTUHEHHUsS, MAaCCOBYIO JIOJIO BEHIECTBA B
pacTBope, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKIuu;

e coOmOgaTh NOpaBWJa  [OJIb30BAHMS ~XHMMHUYECKOW TMOCyJo M J1abopaTOpPHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSAMHU IO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OINBITOB IO MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa U YTIJIEKUCIIOTO rasa);

® IIPOBOJUTH PEAKLMH, MOATBEP)KIAIOIIUE KAuyeCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB!
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CWJIMKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMSI M HIOHBI U3yYEHHBIX METAJIIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIEPAlMU MBICIUTEIBHON NEATENbHOCTH — aHaJu3 U CHUHTE3,
CpaBHEHME, 0000IeHNe, CUCTEMATH3allI0, BBISIBICHHE NPUYMHHO-CIIEICTBEHHBIX CBsI3ei
— JUI1 WU3y4YEHUsS CBOMCTB BEIIECTB M XMMHUYECKUX PpEaKIHMH, e€CTeCTBEHHO-HAay4HbIE
METO/bI TIO3HAaHUS — HAOJI0AeHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbII
Y MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumenoBanue
n/ pa3ejioB U TeM Bcer  KonTpoabu [MpakTnyeck (wnpposLIe)
1 nporpamMmMsl 0 ble padoThI ue padboTbl obpasopateibibie
pecypchl
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
XuMus —
Ba)kHasi 00J1aCTh Bubnmorexa [JOK
1.1 eCTeCTBmHaHuH T 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 370
JIeITEIbHOCTHU ==
yeJI0BeEKa
BemectBa n bu6mmoteka [IOK
1.2 XAMUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Uroro no pazgeny 20
Pa3nes 2. Baxknelilme npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
Ezii}(’:;’oﬂ bubmuorexa [JOK
2.1 ’ 6 https://m.edsoo.ru/7f418
Ilonstue 06
37¢
OKCHIaxX
Bonopoa.llonsitu bu6nmoreka [IOK
2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bubmuotexa [JOK
2.3 [TonsiTue 00 5 1 1 https://m.edsoo.ru/7{418
OCHOBaHHUSX 37c
S;;Zi?me bubmmoteka [IOK
24 11 1 1 https://m.edsoo.ru/7{418
HeopraHquVCKHx 37
COCAUHEHHI ==
Hroro o pazaeny 30

Paspnen 3. llepunonnueckuii 3axkon n [lepuoguyeckas cucremMa xumuiecknx 3j1ementon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XuUMHU4YecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[lepuoanueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemenToB J[. U.
Mennene-eBa.
Ctpoenne aToma

3.1

3.2 XuMuyeckas

but6mmoreka [IOK
https://m.edsoo.ru/7f418
37¢

bu6nuoreka [IOK
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CBSI3b. https://m.edsoo.ru/7f418
OKUCIIUTENILHO- 37¢
BOCCTAHOBHUTEJLH
bIC PCAKIUU
bu6nuoreka [IOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 >
I[TPOI'PAMME
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9 KJIACC

anemeHToB [VA-
TPYIIIBL. YTIEPOX
Y KPEMHHU U UX

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HauMeHoBaHue
n/ pa3ie/ioB H TeM Bcer  KonTpoJubh IIpakTuyeck (unpposrIe)
1 NporpamMmabl 0 ble padoThI ue padboTsbl obpasoBaTeibibie
pecypchbl
Pa3nes 1. BemecTBo M XMH4YecKHe peakiun
[ToBTOpeHue u
yriryoJieHue bubmuorexka [JOK
1.1 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pasziesoB Kypca 8 636
Kjacca
OcroBubic bu6mmoreka [JOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHUYECKHX
» 636
peakiui
DIEKTPOITUTHYECK
ast JUCCOLMAIIHs. bu6mmoreka [JOK
1.3 Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B 636
pacTBopax
Wroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
Oomas
XapaKTephcTiKa bu6mmoreka [IOK
2.1 XHMIHCCKUX 4 1 https://m.edsoo.ru/7f41a
snemeHToB VIIA- 636
TPYIIIBL —
I'anorens!
Oomas
XapaKTepHCTHIa bu6nuorexa [IOK
2.2 XHMIHECKHX 6 https://m.edsoo.ru/7f41a
snemMeHTOB VIA-
636
rpynnsl. Cepa u
e€ coeIMHEeHU
OOmas
XapaKTePUCTHKA
XUMHUYECKUX bubmuorexa [JOK
2.3 3JIEMEHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynnsl. A30T, 636
docdop u ux
COCIMHCHUS
OOmmas
XapaKTePUCTHKA Bubmorexa [IOK
2.4 XAMITACCIUX 8 1 2 https://m.edsoo.ru/7f41a

636
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COCIUHCHMS
Hroro no pazneny 25
Paznen 3. MeTaJIbI M MX COeAUHEHUS
OO0mue cBoMCTBA bubimotexa [IOK
3.1 4 https://m.edsoo.ru/7f41a
METAaJIJIOB 636
Baxwuetimue bubmuoreka [JOK
32 METAaJLIbI M UX 16 1 2 https://m.edsoo.ru/7f41a
COCIMHEHUS 636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamonas cpeaa
BemecTBa n bubnmoreka [JOK
4.1 MaTepHuaJbl B 3 https://m.edsoo.ru/7f41a
JKM3HU YEJI0BEKA 636
Hroro no pazueny 3
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 7
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INOYPOYHOE IIJNTAHUPOBAHHUE

8 KUIIACC
No KonuyecTBo yacoB Jara DJIeKTpOoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue ——— oGpa3oBaTejbHbIe
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6mmoreka [IOK
JKU3HU YenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padorta Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 bubnnorexa [HOK
pUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTrle BelllecTBa U CMECH. 1 bu6mmoreka [JOK
Crioco0bI pa3zeneHus cMece https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2
5 «5&3HGHGHI/I€ CI\IZeceﬁ (Ha mpumepe 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
7 XuMHYeCcKre dJIEMEHTBI. 3HAKU 1 bu6nmoreka [JOK
(cMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. 1 bubnnorexka [JOK
BaneHTHOCTH aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK
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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
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTEIbHAS MOJICKYJIIpHAs https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c¢
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 duznyecKknue 1 XUMUYECKHe bubmuorexa [JOK
SIBJICHHS. XMMUYECKask PEaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKHUX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILIECTB. bu6mmoreka [IOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJan4ecTBa, MacChl
17 BemecCTJ;ea o y]f));IBH:I-(I:I/I}Ii/; e Brommozexa IOK
N https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEAKITHIA
nhUKAHUI XUMAYECKUX
18 ;(;;cc;mgl) (C(?:,HI/IHGHI/I}I [G):ECI:SJIO)I(CHI/I}I bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMelleHus, ooMeHa)
19| mmctomemen Oobmome 1 Bu6mitorera LIOK
) o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIUsl 3HAHWI
20 KonTponsHnas padora Nel no Teme bubnnoreka [JOK
«BemecTBa U XUMUYECKUE PEAKLIUN) https://m.edsoo.ru/ff0d4290
B — CMECh I'a30B. TaB
21 B(?:zjgxxa K;C;(fpo; 31 3J$e(1)v(1:teT u bubmorexa LJOK
’ https://m.edsoo.ru/ff0d448e
npoctoe BemniectBo. O30H
dusznueckue U XUMAYECKUE
2 CBOICTBa KHCIIOpOaa (peaKiuu bubnmoreka [JOK
okucieHus, ropeaue). [loustue 06 https://m.edsoo.ru/ff0d4614
oKcHAaX
23 CriocoObI MOTy4eHUs KHCIOPO/Ia B bubnmnoreka [JOK
1a00paTOPUN U TPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
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[IpumeneHnue Kuciopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKkIuu, MOHSITHE O bubmuorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TomauBo (HedThb, yroiab U METaH).
25 3arp;13H61§Heq1;o3,ﬂ}}/frxa CITIOCOOBI lro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
ITpakTraeckas Ta Ne 3 mo Tem
26 «ﬁinyqeiilean Ezgzngne?’ o bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ac2
KHCIIOPOJ1a, N3y4EHUE €T0 CBOHCTB
27 Boxopon — anemMeHT u mpocToe bubnnorexa [HOK
BelecTBo. Haxoxkaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
dusznueckue U XUMHYECKUE
28 cBoiicTBa Bojiopoa. [Ipumenenue Brommozexa IOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
29 IIoHsTHE O KHCIIOTaX U COMISIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxTueckas padota Ne 4 110 Teme
31 «ﬁonyquHe u EO6I/IpaHI/Ie BOZOpOAA bubmmorexa [TOK
. ’ https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €r0 CBONCTBY
37 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA ra3a Mo erc; U3BECTHOMY bubmmorexa [TOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 YPAaBHEHUIO PEaKIMU Ha OCHOBE bubmorexa LHOK
R . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B
35 DuU3NYECKUE U XUMUYECKHUE bubnuorexa [JOK
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CBOCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmorexa [IOK
WH/INKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
37 Hacreiniennbsle 1 HeHACHIIIIEHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBasi 107151 BEILIECTBA https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubmumoreka [IOK
onpeneaéHHON MacCOBOM JT0JICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtponpnast padora Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKkcHbl: cOCTaB, KIIacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
j | Domemen o s BuGorra 1O
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJIacCHU(UKalus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHne n XuMU4eCKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
u HHE): HOMEHKJIAT
46 S;;coéiﬁ)iinyf{)m;ﬂ imfliqzajl,/le bubmiorexa LHOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTuueckas Ta Ne 6.
47 PeplieHHeeBCK(?HeI;)?d6h(;e§T§HSHLIX 3a/1a4 bubmorexa LHOK
https://m.edsoo.ru/00ad9b7c
1o TeMe «OCHOBHBIE KITACCHI
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HEOPraHUYECKUX COCAMHEHUI»
['eneTnyeckas CBsI3b MEX
48 KJIacCaMU HeopraHquCKnﬂxy bubmorexa [IOK
. https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kourponsnas Ta Ne3 1o Tem
50 "OOCHgl(s)gbleaKnI;iigl ig)IfragHtfeciHX bubmorexa [IOK
- https://m.edsoo.ru/00ad9ela
COCIMHEHU N
[TepBbIe MOMBITKH K nupukanuu
51 XI/?I\F/)II/I‘IGGCK:/)IX SJ'IeMe}JII:(():;. ?}OH?II;I/IC 0 bubmorexa LHOK
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0oH U
59 [lepuoauueckast cucrema bubnnorexa [HOK
XUMHYECKHX deMeHToB JI. U. https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Iepuoasl, rpynnsl, MOATPYIIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
anep. M3otomnbl https://m.edsoo.ru/00ada342
Crtpoenue 3JIeKTPOHHBIX 06onoquv Bubnmorexa [IOK
55 aToOMOB 3JIeMeHTOB Ilepuoanueckoi hitos://m.ed 100ada6h
ps://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T MOJIOKEHHIO B bubnmnoreka [JOK
[lepuoauueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepronnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IIPAKTUKU. [I. bubnuorexa [IOK
W. MenneneeB — y4€HbIi, negaror https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
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XHMHYECKHX JICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honnas xuMu4deckas CBs3b 1 https://m.e dS(EE).ru 100adac34
60 KoBanenTHast nonsipHast XuMu4eckas 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 1 bubmuorexa [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens, okucienns I https://m.edsﬁ).ru/OOadae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC 1 bu6mmoreka [IOK
peakIuu https://m.edso00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 | «Crpoere srows. Xomaercomms | BuGarorexa LIOK
CBA3by https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
cUCTeMAaTU3aIusA 3HAHUI https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
CHCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
CHCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
ITPOIT'PAMME
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9 KJIACC

e KoanvecTno yacos Jlara JIeKTPOHHBbIE U(PPOBHIE
N Tema ypoka Konr bLHBI IIpakTHyecku o0pa3oBaTeJbLHbIC
n/n yp Bceero OHTPOI ¢ p ceKue H3yYeHUs p
padoThI padoThI pecypchl
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHYeCKux 3memeHToB 1. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH

p bu6mmoreka [IOK

2 CBOMCTB XMMHUYECKUX DJIIEMEHTOB 1

. https://m.edso0o.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTaHMYECKUX BEUICCTB https://m.edsoo.ru/00adb7e2
Bunanr XuMu4yecKkoil CBA3U U THIEI bu6mmoreka [JOK
4 N 1
KPUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[ToBTOpEHUE n yruybaeHue 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 k1acca»
Knaccudukanusa XuMHYECKUX
cc (Vb 1 ee bu6mmoreka [IOK
6 peaxkuuil o pa3IuyHbIM 1

https://m.edsoo.ru/00adbcb0

IIpHU3HaKaM

[ToHsTHE O CKOPOCTH XUMUUYECKOMN
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX 1
Y T€TEPOTEHHBIX PEAKLUAX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHMU. CDaKTopI)I, BIHUAOIINC

8 Ha CKOpPOCTb XUMHUYECKOU PEaKLNU 1 bubmmorexa [IOK
https://m.edsoo.ru/00adc28¢c
U IMOJOXKECHUEC XUMHNYCCKOI'O
PaBHOBCCHUA
9 OKHCIUTENTHHO- 1 bubnuorexka [JOK
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BOCCTAHOBUTEIIBHBIE PEAKITUN https://m.edsoo.ru/00adcade
0| mecoomammn Gamee w enabite Bumoterca LIOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHUs peak i bubmorexa LHOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JEKTPOIUTHUECKON https://m.edsoo.ru/00add5d8
JIACCOLMAIIN
5 | Kmeoms ondems ot BuGorea 10K
N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYCCKOM TUCCOIIUAIIIN
14 [TonsiTue o runponuse conen bubmorexa LHOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3ALIUS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
o
16 gg:ﬁﬁ?ﬁ:iﬁﬁ;ﬁ;me bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nuccoruanus. XuMHUIeCKHe https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
8 | resorencs Kemameorns caoficrea Bubmiorexa LIOK
’ https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
19 | zamacons csofieron momycmme Buwoterca LIOK
’ ’ https://m.edsoo.ru/00adel104
MIPUMCHCHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubnnorexka [JOK
«[Tomyuenue coasTHON KUCIIOTHI, https://m.edsoo.ru/00ade348
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u3ydeHue e€ CBOMCTB»

21

Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIUH, ECIIU OJUH
W3 pEeareHTOB JaH B U30BITKE

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

22

23

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

ANoTpOIHbBIe MOAU(PHUKALIAN
cepsl. HaxoxaeHue cepbl 1 eé
COEAMHEHHH B IIPUPOJIE.
XUMHUYECKUE CBOICTBA Cephl

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoj10poj1, CTpOEHUE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

26

Oxcunpl cepbl. CepHas KMCIIOTA,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE

XHAMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
COCIMHEHUSIMU CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

28

29

Brrunciienue maccoBoit 1011
BBIXO0/1a TIPOJIYKTA PEaKIIUH

OO6m1ast XxapakTeprCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,
pacmpocTpaHeHue B IPUPOJIE,
(bu3nuecKrue 1 XUMUYECKHEe
CBOICTBA

AMMuak, ero ¢puznueckue u

XUMUYECKHUE CBOWCTBA, ITOIyYEHUE
Y IPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004
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[IpakTrueckas padota Ne 3 o Teme
30 «[lony4yenue aMMuaka, u3y4eHue 1 1
€ro CBOMCTBY»

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31 A3oTHas Kucio0Ta, €€ GU3ndecKkue 1 bubmuorexa [JOK
Y XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPATbHBIX
p bubmuoreka [JOK

32 ynoopeHuii. XuMudeckoe 1
3arpsI3HCHUE OKPYKAIOIIECH CpeIbl
COCAMHEHUSIMH a30Ta

dochop. Oxeun dpochopa (V) u

https://m.edsoo.ru/00adf518

33 dbochopnas kucnorta, puznyeckue 1 bubnnoreka [JOK
U XUMHYECKHE CBOICTBA, https://m.edsoo.ru/00adf68a
MOJIy4YeHUe
Hcnons3oBanue pocdaros B

34 Ka4eCTBE MUHEPAIBHBIX 1 bubnnorexa [HOK

ynobpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperpl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B
35 npupojie, Gu3ndecKue u 1
XUMHUYECKHE CBOICTBA

bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c

Oxcunsl yriaepona, ux pusnveckue
U XUMHUYECKUE CBOUCTBA.

36 DKOJIOTUYECKHUE TIPOOIIEMBI 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VYToJIbHAasa KUCI0Ta U €€ COJIN 1 buGmorexa LIOK

https://m.edsoo.ru/00ae006¢

[IpakTuueckas pabora Ne 4 o Teme

38 "[lonyueHue yriaekucioro rasa. 1 1 bubnmoreka [JOK
KauecTtBennas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHat-uoH"

39 [TepBoHayanbHbBIE MTOHATHUS 00 1 bubnmnoreka [JOK
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OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coeguHeHus Eubmorexa IIOK
https://m.edso00.ru/00ae080a
[TpakTnueckas padota Ne 5.
41 Pemenne skciepuMEeHTAIBHBIX bubmuorexa [IOK
3aga4 oo reMe «BaxxHenme https://m.edsoo.ru/00ac0bf2
HEMETAJUIbl K UX COCIUHECHMS
KonTponsnas Ta No
42 «1(3)83151)-1(:1;11]136 Eigl(::TZJJI\JrlSI ?IoﬂieMe bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCITMHEHMS
OOm1ast xapaKTEepUCTHKA
XAMHUYECKHUX DJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U bubnuorexa [JOK
43
MeTaJUTHYecKasi KpucTaInaecKas https://m.edsoo.ru/00ael103e
pemérka. PU3nYecKue CBOMCTBA
METAJIJI0B
XUMUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKHUN PsJL bubmorexa LHOK
N https://m.edsoo.ru/00ael 156
HaIPsDKCHUH METAIIIIOB
OO6mme crmocoOb! MOTyYeHUs
MeTtaiuioB. CriaBel. Beraucienus
45 10 YPABHCHHSIM XUMUYIECKUX bubmorexa [IOK
N https://m.edsoo.ru/00acl 156
peaxiui, eciu OJJUH U3 PeareHTOB
COJICPKUT MIPUMECH
46 ITonsATHE O KOPPO3UH METAILIOB bubmorexa LHOK
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 [Henounere meTanbt https://m.edsoo.ru/00ac14b2
48 OKCHUIBI M TUAPOKCUBI HATPUS U bu6mmorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EMENBHBIE METAILITBI — bubnuorexka [JOK
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KJIBIMI 1 MarHUHA https://m.edsoo.ru/00ael5e8
50 Baxneiime coeAuHECHNS KaIbLHS bubmorexa LIOK
https://m.edsoo.ru/00ael5e8
51 0606H5€HH6 U CHCTEMATHU3aLIHS
3HAHUH
57 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00aec1886
ITpakTuueckas Ta Ne 6 Mo TeM
53 "}EZCTKO(eJ;Ba;SOEi? I?I ;ejiogbl Zé e bubmorexa LOK
" https://m.edsoo.ru/00aclae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 Amomminii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
THAPOKCH]IA https://m.edsoo.ru/00aeclc64
bubmuorexa [JOK
>6 Keneso https://m.edsoo.ru/00ac1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
58 O606HV16HI/Ie U CHCTEMATHU3ALIHS
3HAHUH
ITpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3as1a4 mo teMe «BakHelmme https://m.edsoo.ru/00ae3de8
METAJIBI U UX COETUHEHHUS
Beruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bubnnorexka [JOK
COJIEP>KUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH JOJTM BBIXOJIA MPOTYKTA
peaxkuuu
61 0606HU1eHI/Ie U CHCTEMATHU3ALIHS
3HAHUH
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

KontponbHas padota Ne4 o teme
62 «BaxHeumme MeTalibl U UX 1
COETUHEHUS»
63 BemecTBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM KM3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpYIKaloIen cpeabl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmunorexa [JOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001eHne u 1 bubnnorexa [JOK
cUCTEMAaTH3AalNs 3HAHUN https://m.edsoo.ru/00ac0d0a
67 PezepHblit ypok. O6001eHne u 1 bubnnorexa [JOK
cUCTEMAaTH3alNs 3HAHUI https://m.edsoo.ru/00adb33c¢
63 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CUCTEMAaTH3aIHsl 3HAHHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
[TPOTPAMME

» Xumus, 8 knacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakxos C.A., AkunonepHoe o6mectBo «M3narenbctBo «lIpocBenieHue
* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A., Akunonepuoe o6miectBo «M3marensctBo «IIpocBerienuey

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

https://myschool.edu.ru
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Jlucr cornacoBanust k qokymMeHty Ne 252/23 ot 26.08.2023
HNunumarop cornacosanus: ['aszos P.P. Jupexrop
CornacoBanue uaunmupoBano: 11.12.2023 22:35

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 lassos P.P. 11.12.2023 - 22:35
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