MYHULMITAJIBHOE KA3EHHOE OBIIEOBEPA3OBATEJIbBHOE

YYPEXJIEHUE «CPEAHAS OBHIEOBPA3OBATEJIbBHA S HIKOJIA Nel3»
N30BNJIBHEHCKOI'O 'OPOICKOI'O OKPVYT' A

CTABPOIIOJIbCKOI'O KPAZI
PACCMOTPEHO COTJIACOBAHO =S TBEPRIAIO
Ha 3aCEaHUM METOAMUYECKOrO 3amecTHTENb JpeKTopa ZS e l”?",ff'ﬁ‘"“*«:?" on
00beNHEeHHS YUHTETeH o YBP MKOY «COIII Ny / ._‘-":.“u!}f'“’"“/r.sr

i).

fTens MO HUT'OCK ,
7K~ Jlynera O.B. ot /___ Permuna I'.IYs E f

pon ko Ne 1 ]_lp Oh()"l Ne]
0T «29» aBrycra 2023 r. ot «30» aBrycra 2023 r.
PABOYAS TIPOI'PAMMA
(1D 2030609)

y4eOHoro npeamera «Xumus. bazoBblii ypoBeHb)
JUTs oO0ydaromuxcs 8—9 kiaccon

Ha 2023/2024 y4eOHbIi roa

[Tepmmna JI.IO.
YUUTENb XUMUHU

ct. KamennoOpoackas
2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBJiEHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHOM MNpPOrpaMMbl
OCHOBHOTO 00mero oOpaszoBanusi, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouell mpOrpaMMbl BOCIUTAHUS M C YYETOM KOHIEMIMM IPENOJaBaHUS
yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T MpPEACTaBICHHUE O LENIX, OOIIell cTpaTerun oOydeHHs,
BOCIIUTAHUSI U PA3BUTUSI OOYYAIOIIMXCS CPEICTBAaMH Y4€OHOIO MpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE MIPEIMETHOE COJIepKaHue, MPeIyCMaTpUBaET paclpeieIieHUe ero 1o Kiaccam
U CTPYKTypUpPOBaHHME MO pasjeilaM M TeMaM [porpaMMbl 1O XHUMHUH, OMPEIENseT
KOJMYECTBEHHbIE W KAUECTBEHHbIC XAapAaKTEPUCTUKU COJEPKAHHS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh M3YUYECHHS] XUMHUHM C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTMKH Y4E€OHOTO MPOIecca, BO3PACTHBIX OCOOEHHOCTEN 00yJaroNIuXcs, ONpeaeseT
BO3MOXKHOCTH TpeaMeTa JJis pealn3aluu TpeOOBaHUN K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTenbHON TpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 OO0pa3oBaHUsA, a TaKkKe
TpeOOBaHUI K pe3yapTaTaM OOydYeHHUsS XMMHHM Ha YpOBHE eI W3Y4YCHHs MpeameTa U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEJILHON AESATEIBHOCTH OOYYAIOLIErocss Mo OCBOCHHIO
y4e0HOTO CO/Iep KAHU.

3HaHUE XMUMHU CIYXHUT OCHOBOU i (DOPMUPOBAHMSI MUPOBO33PEHUS 00YyUarOIIErocs,
ero MpeJICTaBICHU O MaTepUAIIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMHUpyEeMbIe
XUMHUEN MpEeJCTaBICHUS O B3aUMONPEBPALECHUAX DHEPrud U 00 HBOIIOLMU BEUIECTB B
IPUPOE, O MyTAX PELICHUs II00aIbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEIOBEUECTBA —
CHIDBEBOM, DJHEPreTUYECKOW, TMHUIIEBOM M HKOJIOTMYECKON O0e30macHOCTH, MpodiIemM
3JIpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET peau3allMi BO3MOXKHOCTEH i caMopa3BUTUS U (HOPMUPOBAHMS
KYJbTYPBI IMYHOCTH, €€ 0011el U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUA W TBOPYECKUX CHOCOOHOCTEH
oOyJaromuxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yueOHoM JeSITEeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HMCCIEIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B IMOBCEIHEBHOMN
U3HU, TaK U B MPO(ECCUOHATBHON eATEIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3[JISiIa HAa €AWHCTBO TMPHUPOABI W YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM 3TalioM B
(GbOpMUPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4aIOIIHUXCS;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TMPUPOJE, K YEIIOBEKY, BHOCHT CBOM BKJaJ B SKOJOTHYECKOE OOpa3oBaHUE
00yJaroIImXcsl.



JlanHble HarpaBiieHUs B O0YYEHUHM XUMHM 00€CIeUMBAIOTCS ClIeUU(UKON coAepKaHUs
y4eOHOro MpeaMeTa, KOTOpBIM SIBISETCS IMEJarormueckyd aJalnTUPOBAHHBIM OTpPaKECHHEM
0a30BOM HAYKH XUMUH Ha ONPECIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero 0Opa3oBaHMsl OPUEHTUPOBAH Ha OCBOCHHE
OoOy4arolMMUCS CUCTEMBI IEPBOHAYAIbHBIX IOHATUH XUMHH, OCHOB HEOPraHUYECKOH
XUMHH ¥ HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUM OPraHUYECKOU XUMUHU.

CTtpykTypa cofepxaHusi IpOrpaMMbl IO XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona K e€ n3yuyeHuro. CoJiepkaHue CKJIAIbIBA€TCA U3 CUCTEMbI OHATHH O XMMHUYECKOM
DJIEMEHTE U BEIIECTBE U CHUCTEMBbl NOHATUH O XMMHUYECKOM peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHHM30BaHBI 10 IPHUHIMILY ITOCJIEI0BATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHM aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABIECHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMALMM BEILIECTB B pACTBOPAX.

TeopeTndyeckne 3HaHWS PACCMATPUBAIOTCA HA OCHOBE IMIIMPUYECKHU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENbHO OT OJHOTO YPOBHS K APYromy,
BBIMOJHSS (PYHKIIMH OOBSACHEHUSI U MPOTHO3UPOBAHHUS CBOMCTB, CTPOSHUS M BO3MOXXHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U NIOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHE IPOrpaMMbl 10 XHMHUU CIOCOOCTBYET (POPMHUPOBAHHUIO IMPEACTABICHUS O
XUMHUYECKOM COCTAaBIIOLIEH HAYYHOM KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOM IPUPOJBI,
LIECHHOCTHOT'O OTHOILIEHHs K Hay4YHOMY 3HAaHHMIO M METOJaM II0O3HaHus B Hayke. M3yueHwue
XUMHH MIPOUCXOJIUT C MPHUBJICUCHUEM 3HAHUI U3 paHee M3YyUYEHHBIX yUEOHBIX NPEAMETOB:
«Oxpyxaromuit Mup», «buosorus. 5-7 kinaccb» u «dusznka. 7 Kiacc.

ITpu m3yyeHnn XUMHUN TIPOUCXOAUT (GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAYKU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKON JESITEIbHOCTH YEJIOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajada y4eOHOro MpeAMETa COCTOUT B
(OpMHUPOBAHNN CUCTEMBl XUMUYECKUX 3HAHUN — BaXKHEHUIINX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapaKTepa,
s3blKa HayKH, B NMPUOOLICHUH K HAyYHBIM METOJAaM IO3HAHHUS MPU M3YUYEHUU BEUIECTB U
XUMHUYECKUX peakiuii, B (HOpMHpPOBAaHMM M PAa3BUTHH TO3HABATENIbHBIX YMEHHM M UX
OPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOM M Yy4eOHO-HCCIIEAOBATEIBCKON EesTEIIbHOCTH,
OCBOECHHH MPaBHJI 0€3011aCHOTO OOpAaIlleHMsI C BEIIECTBAMHU B TOBCEAHEBHOM JKU3HU.

ITpu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs Ba)KHOE 3HAUEHHE
npuoOpesH TaKue LEeH, KakK:

—  (opmupoBaHME  UHTENIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUMN, CIOCOOHOM
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;



— HaNpaBJICHHOCTh OOYYEHHS HA CHCTEMATHYECKOE MPUOOIIEHHE OO0yJaromumxcs K
CaMOCTOSITEJIbHOM ~ MO3HABaTEIbHOW  JIESITENIbHOCTH, HAy4YHbIM METOJIaM  TMO3HaHuS,
bopMHPYIOUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— o0ecreyeHue yCJIOBUH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOMN IeITENbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIU ), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3TUYHBIX BUIOB JI€SITEIIbHOCTH;

— ¢opmupoBanue oOuel (GyHKIUOHATBHOM U €CTECTBEHHO-HAYYHON IpaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHI OOBACHITH M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHpA, UCIOIb3YS
3HAHMS U OTBIT, MOTYYEHHBIC MTPU U3YUYCHUHU XUMHUH, TPUMEHSATh UX TIPU PEIICHUH MPpoOemM
B [IOBCETHEBHOM KU3HU U TPYJIOBOU JAEATEIBHOCTH;

— @QopMupoBaHue y O0OyYalOIUXCAd TYMAHUCTUYECKUX OTHOIICHUM, TNOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHHUU JJI BRIPAOOTKH SKOJOTUUYECKH IEIECO00pa3HOTO TTOBEACHUS
B OBITY M TPYJIOBOM JCATEIHHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBBS U OKpPYXKAIOMIEH
IPUPOTHON Cpebl;

— pa3BUTHE MOTHBAIlUM K OOY4YeHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY NMPOGUIIS U HAMPABICHHOCTH JdabHENIIEro 00y4eHusI.

OO111ee Yncao YacoB, OTBEAEHHBIX JUIsl U3YUEHHUS] XMMUHM HA YPOBHE OCHOBHOTO OOIIIETO
obpasoBanusi, coctapisier 136 gacos: B 8 kimacce — 68 wacoB (2 yaca B Hezien0), B 9 kitacce —
68 yacoB (2 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaJbHbIE XUMUYECKUE TIOHATHS

[Ipenmer xumun. Posib XMMuM B KU3HU YENOBEKAa. XMMHS B CUCTEME HayK. lena u
BelecTra. OU3nyeckue CBOMCTBA BEUIECTB. ArperarHoe cocrosinue BeuniecTB. [loHsATne o
METO/IaX MO3HaHus B XUMHHU. YucThie BemecTBa 1 cMecu. CriocoObl pa3aesieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31eMEeHThl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTblie U CioXKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmysna. BajleHTHOCTP aTOMOB XHWMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTeNlbHass aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsipHasi Macca. MaccoBasi 07151 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonuuectBo BemectBa. Mosib. MonsipHast macca. B3auMocBs3b K0JIMYecTBa, Macchl U
YKCla CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel o hopmynam XUMHYECKUX COEAMHEHUM.

dusnyueckre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius u € Mpu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XWMHYECKHE ypaBHeHHsA. Kiaccupukarms XUMHYECKHX
peakiuii (coequHEHUs, pa3IOKEeHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XUMUYECKOW MOCYA0H, IpaBHIaMy pabOTHI B TaOOpAaTOPUH U IPUEMAMHU
oOpareHus ¢ J1abopaTopHBIM 000PYIOBAHUEM, H3yUCHUE U ONTUCAaHUE (DU3UIECKUX CBOMCTB
00pa310B HEOPTaHUUYECKUX BEIIECTB, HAOM0AeHUE (Pr3nuecKux (IJIaBI€HHUE BOCKA, TasTHUE
JbJa, pacTUpaHUe caxapa B CTYINKE, KUIEHWE W KOHJEHCAlUs BOJAbI) U XUMHYECKHUX
(ropeHue cBeud, NPOKAJIMBAHKE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBHE MeJia ¢ KUCIOTOMN)
SBJICHUM, HAONIO/ICHWEe U OIMCAaHWE TMPU3HAKOB TMPOTCKAHUS XUMHUYECKUX pEaKIUn
(pasnokeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe
ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMOJIEHCTBHE JKejie3a C paCTBOPOM COJIU MEU
(I), m3ydyeHuwe crocoOOB pa3aeiCHUS CMECCH: C TOMOINBIO MarHumra, (UIBTPOBAHHE,
BbINIAPUBAHUE, AUCTWUIALUSA, XpoMmaTorpadus, MPOBEICHUE OYMCTKH TOBAapEHHOW COJIH,
HaOIOZICHUE W OINHMCAHHWE PE3yJbTaTOB MPOBEICHUS OMbITA, WIUTIOCTPUPYIOMIETO 3aKOH
COXPAHEHHUsI MacChl, CO3/IaHNE MOJIee MOJIEKYJ (LIapOCTEPKHEBBIX ).

Baxkueime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — 37IeMEeHT U MPOCTOE BEIIECTRBO.
Haxoxnaenue kuciopojna B Mpupoje, (PU3MUECKHe U XHUMHUYECKHE CBOMCTBa (peakiuu
ropeausi). Oxcunpl. Ilpumenenue xucnopoga. CrocoObl MOTy4YEHHUS KHUCIOpOJa B
naboparopud U mnpomblinuieHHOCTH. KpyroBopor kuciopoga B mnpupoae. O30H -
aJITOTpOIHAsg MOAUUKAIIUS KACIOPOAa.

TeroBoit 3(pPexkT XMMHUUECKOW peakInH, TePMOXUMHUYECKUE YPaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peaklu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO31yXa, YCUICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BelecTBO. HaxoxkaeHue BoAopona B MNPUPOJIE,
du3MUecKue W XUMUYECKHE CBOMCTBA, NMPUMEHEHHUE, CIOcOoObl moiyueHus. Kuciaorel u
COJIN.



MonsipHbiil 00BEM ra3oB. Pacy€Tel M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boja kak pactBopurenb. PactBopbl. HacelieHHsie n
HEHACBIIEHHBIE PACTBOPHBI. PacTBOpUMOCTh BEIIECTB B BOAE. MaccoBasi 10Ji1 BEIIECTBA B
pactBope. XUMUYECKHE CBOKCTBAa BOAbl. OcHOBaHuMsA. Ponb pacTBOpoB B Ipuponie U B
KU3HU YenoBeka. KpyroBopor Boabl B pUpoAe. 3arps3HEHUE NpUpoAHbIX BoA. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuuHeHuil. Okcuapl. Knaccudukamus OKCHI0B:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbIE) U  HECoJeoOpasyIolIHe.
Homenkiatypa okcnmoB. Dusnmyeckue W XMMHUYECKHE CBOMCTBA OKCHIOB. IlosrydeHue
OKCH/JIOB.

OcHoBanusa. Knaccudukaruss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanunii. ®u3ndeckue 1 XMMAYECKUE CBOMCTBA OCHOBAaHUU. [lonyuenue
OCHOBaHMH.

Kucnotel. Knaccudukarnuss kucinor. Homenkmarypa kucior. @Pusnueckue u
XAMUYECKHE CBOWCTBA KUCIOT. Psan aktuBHOCTHM MetaimmioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comn. Homenknatypa conedl. Pu3nyecKME W XHMHUYECKHE CBOMCTBAa COJIEH.
[Toyuenue coneu.

I'eneTnueckas CBSI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAa4eCTBEHHOE OIPEJCIICHUE COJAEPXKAHUS KHUCIOpOAAa B BO3AYyXE, IOJy4YEHHUE,
coOupanue, pacrmo3HaBaHWE W  U3YYCHHE  CBOMCTB  KHUCIOpOAa,  HAOIOJIeHUE
B3aUMOJECHCTBUSL BELIECTB C KHCIOPOJOM M YCIJIOBHS BO3HHKHOBEHHS W IPEKPALICHUS
ropeHus (mokapa), O3HaKOMJIEHME C OO0pa3laMud OKCHUJOB M OINUCAHUE HMX CBOMCTB,
MoJIydeHue, COOMpaHHWe, pacrlo3HaBaHWE M W3yUYCHHE CBOWCTB BojAoponaa (TOpeHHe),
B3auMoJjielictBue Bojgopojga ¢ okcupoM Mmeau () (Bo3aMoxkHO ucCmonb3oBaHUE
BHJICOMATEpHUANIOB), HaOJOIeHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCClIeI0BaHUE
O0COOEHHOCTEW pPACTBOPEHHUs BEIIECTB C PaA3JIMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PAaCTBOPOB C OMNPEAECIEHHON MAacCCOBOU JOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBUE
BO/JIbI C METAJUIaMH (HATPUEM U KaJIblIEM) (BO3ZMOKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBaHNE OO0pPa3I0B HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIACCOB, HAOIIOICHUE
W3MEHEHUSI OKPACKA WHIMKATOPOB B PACTBOpAX KHUCJIOT H WIEJIOYEH, H3yUYECHUE
B3auMoiericTBus okcuna Meau (l1) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCIOT ¢ METallJlaMu,
pEAKIMN HEUTPAIM3ALUU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTaJlla APYTUM U3 pacTBOpa COJM, PEUICHHUE SKCIEPUMEHTANIbHBIX 33/lad IO TeMe
«BaxxHeunIne Ki1acchl HEOPraHUYECKUX COCAUHEHUI.

IMepuoanueckui 3akoH U Ilepuoamyeckass cucreMa XMMHYECKUX 3J1eMeHTOB /.
N. MenpaeneeBa. Crpoenune aroMoB. Xumuuyeckass CBf3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaAKIIUN



[lepBble MONBITKK KIACCU(PUKALMM XUMHYECKUX 3jeMeHTOB. [loHsiTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAJIJIbI, TAJIOTE€HbI, HHEPTHHIE
rassl). JJI€MEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIE OKCUABI U THIPOKCH/IBL.

[lepuonnueckuid 3akoH. llepuommueckas cucrema XUMHUYECKUX diemeHTtoB [[. H.
MenneneeBa. Kopotkonepuoanas u jiuHHonepuoanas ¢opmsl [lepuoaundeckoil cuctemsl
xumudeckux 3iemeHtoB . M. MenpgeneeBa. Ilepuonbt m rpynmnbel. Ou3ndeckuil CMbICIT
MOPSKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aToOMHBIX saep. HM3otombl. Onextponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB IMepBbiX 20 xuMuyeckux nsieMeHToB [lepmoanueckoi
cucreMsl /. 1. Menneneesa. XapakTepucTuKa XUMHUYECKOT'0 DJIEMEHTA [0 €r0 MOJI0KEHUI0
B [Iepnonnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTA  U3MEHEHHUsI  pajuyca  aTOMOB  XUMHUYECKHUX  BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIAM U IEPUOIAM.

3nauenue Ilepmogmueckoro 3akoHa u IleproaUYECKON CHUCTEMBI XHUMHUYECKHUX
3JIEMEHTOB U pa3BUTUA HAYKU U npakTuku. [. 1. MenaeneeB — y4€HbIN U TpakIaHVH.

Xumuueckass  cBsi3b.  KoBaneHTHass — (mojsipHas W HENOJISIpHAsl)  CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBA3b.

Crenenp okucieHusa. OKHCIMTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3ioB BEUIECTB METAUIOB U HEMETAIIOB, B3AUMOICHCTBUE THAPOKCHIA
[IMHKAa C pacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEACHUE OIbITOB, WLIIOCTPUPYIOIIUX
IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX peakluil (TOpeHue, peakluuud pa3ioKEHUs,
COCIMHEHUS ).

Meostcnpeomemmnule ceazu

Peanuzanust MeXOpeAMETHBIX CBSI3€M NpU  HM3yYEeHMM XUMUM B & Kiacce
OCYUIECTBJISIETCS. YEPE3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHbIX MOHATHMA, TaK U
NOHSATUN, SBIIAFOIIMXCS CUCTEMHBIMU JJISI OTAENIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OOmme ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAy4YHBINH (akT, THUMOTE3a, TEOPHSs, 3aKOH,
aHanW3, CHUHTE3, KiacCcUpUKaIMs, NEPUOTUIHOCTh, HAOMIOIEHNE, OSKCIEPHUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJIEHUE.

®usuka: Marepus, aroM, JJEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIWJ, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, MIEKTPUYECKUHN 3apsl, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MUYECKUE BEIWYUHBI, CAWHHIIBI H3MEPEHHUs, KOCMOC,
IUIaHeThl, 3BE3161, COJHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadusi: armocdepa, rtugpocdepa, MHUHEpaNbl, TOPHBIE MOPOIbI, TMOJE3HbIE
HCKOTaeMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



9 KIIACC

BeurecTBo M XMMHYECKas peaKkuus

Ilepnognueckunt 3akoH. llepumonmnueckas cucrema xumMudeckux syemeHToB /. .
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XHMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, Kajusl, KaJblUsl U UX COCAWHEHUN B COOTBETCTBHUM C
MIOJIOKEHUEM IIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM PEIMIETKM M BUJIA XMUMHYECKON
CBSI3U.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIeCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K pPa3IM4YHbIM KJIaccaM HEOPraHMYECKUX COEIMHEHHH,
I€HETUYECKasl CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKMX peakUuuid MO Ppa3IMYHbIM TIpH3HaKaMm (10 YHUCIy U
COCTaBy YYAaCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEMIOBOMY 3(DQeKTy, M0 HU3MEHEHHIO
CTENEHEH OKUCIEHUS XUMHUYECKHX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTajn3aTopa). JK30- U 3HJI0TEPMUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTre o ckopocTn xuMudeckon peakiuu. [lonsatue 00 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHAYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M T€TEPOreHHbIX peakuusax. [lonstue o
karaim3e. lloHsTne o0 xuMHuueckoM paBHOBecHH. DAKTOpBI, BIMSIOMINE HAa CKOPOCTh
XUMHUYECKON pEaKIUU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKINH, SJICKTPOHHBIA OallaHC OKUCINUTEIbHO-
BOCCTaHOBUTEIBHOM pEaKILMH. CocraBnenue ypaBHEHUI OKHUCJIUTEIIBHO-~
BOCCTAaHOBUTEJIbHBIX PEAKIIUHN C UCIIOJIBb30BAHMEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopusi BAEKTPONUTHYECKOW OHCCOLMALMU. OJEKTPOJUTBI M HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M JUCCOLMAIMU BEWIECTB C Pa3IMYHBIMUA BUIAMH XUMHUYECKON
cBs3u. Crenenp aucconuaniy. CHUIbHBIC U CIa0ble SJEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMEHa, MOJIHbIE
U COKpall€HHbIE MOHHBIE ypaBHEHUA peakuuil. CBONCTBA KUCJIOT, OCHOBAHUN U COJIEH B
CBETE NpE/ICTaBIIEHUNA 00 AIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakuuyd Ha
noHsbl. [IoHsTHE O TMIPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTAHMYECKUX BELIECTB —
METAJJIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HaTpus),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKON PEAKLHMH OT BO3ACHCTBUS pPa3IMUHBIX
(akTOpoB, HCCIEIOBAHHE BJICKTPOINPOBOJAHOCTH  PAacCTBOPOB  BEILIECTB, Mpollecca
JUCCOLIMAIIMKU KUCIIOT, WIEN0YEH U coJiel (BO3MOMXHO HMCIOJIb30BAHUE BUAECO MATEPUAJIOB),
MIPOBE/ICHHUE OMBITOB, MJUTIOCTPUPYIOUIUX MPU3HAKHU MPOTEKAHUS peakluii HOHHOTO 0OMeHa
(oOpa3zoBanue ocajika, BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WJLUTFOCTPUPYIOITUX
IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUN (TOpEeHHE, PeakUUH pPa3iIOoKEHUs,
COCIMHEHHMSI), PACIIO3HABAHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBK KayeCTBEHHBIX
peaKlMii Ha HOHBI, PEIICHUE YKCIEPUMEHTAIBHBIX 33]1a4.



Hemeranbl u ux coeinHeHUA

OOmas xapakrepucTrka ramoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHne u (U3HUECKUe CBOWCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB.
XMMHUUYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3auMOJCHCTBUE C METAJJIaMU, HEMETAIIaMU,
menoyamu). XijopoBoaopon. CossiHas KUCIOTa, XUMHYECKHME CBOMCTBA, MOJy4YEHUE,
IIpUMeHeHue. JleMcTBre XJopa M XJIOpPOBOJOPOJAa HA OpraHuM3M 4elloBeKa. Baxuenmme
XJIOPUJIBI M X HaXO0KJECHUE B IPUPO/IE.

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTereHn okucieHus. CTpoeHne u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZa U cepbl. AJUIOTPOINHbIE MOAU(GUKAIMU KUCIOpOAa U cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHHE, (PU3NUECKHE U XUMHUYECKHUE CBOMCTBA. OKCHIBI
Cepbl KaK TMPEACTaBUTEIM KHUCIOTHBIX OKcHIOB. CepHasi KHUCIOTa, (GU3NYECKUE U
XUMUYECKUE CBOMCTBa (0OIIME Kak MpPeACTaBUTENs Kiacca KUCIOT U clienu(uueckue).
XVMMHUUYECKHUE PEAKIMH, JIEKAIIME B OCHOBE MPOMBIIIJIEHHOTO Coco0a MOJy4eHUs] CepHOU
KUCIIOThL. [Ipumenenue cepHoit KUCHAOThI. COJM CEPHOU KUCIOTHI, KAUECTBEHHAS] PeaKlus
Ha cynbdar-noH. Haxoxxmenue cepsl W €€ COCNUHEHWA B TpUPOIE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIoLEH cpeabl COEAMHEHUSIMU CEphl (KUCIOTHBIE HOXKIH, 3arpsi3HEHNE
BO3/yXa U BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6miast xapaktepucTiuka 3neMeHToB VA-rpyrmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHM OKUCICHMS. A30T, pacHpOoCTpaHEHUE B NpUpOJE, (PU3NYECKUE U
XUMHUecKue cBorcTBa. KpyroBopoT aszora B mpupoae. AMMHAK, €ro (usnueckue Hu
XUMHUYECKHUE CBOMCTBa, MoiydeHue W mnpumeHenue. Conu aMMOHMS, UX (PU3NYECKUE U
XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha HOHbl aMMOHHUA. A30THas
KHCJIOTa, €€ mojyuyeHue, Gu3nueckue U XUMHUUeCKrue CBOMCTBa (00Iue Kak MpeICcTaBUTeNs
Kjlacca KHUCIOT W crneuuduueckue). lcmonb3oBaHue HUTPATOB U COJiell aMMOHUS B
KauecTBE MHHEpaIbHBIX YA0OpeHud. XHUMHUECKOe 3arps3HEHHE OKpPYKAIOIIeH Cpelbl
COCIMHEHMUSIMU a30Ta (KUCIOTHBIE IO, 3arpsi3HEHHE BO3/AyXa, MOYBBI U BOJOEMOB).
®ocdop, amnorponHble Moaupukanuu docdopa, PuU3NUECKHUEe U XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u docdhopHas kuciora, (uU3MYECKHME U XUMHYECKHE CBOWCTBA,
noydyeHue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPATHHBIX YI0OPEHUHN.

Obmas xapakrepuctuka 3meMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCIEHUsA.  YTIIIepol,  aUIOTPOIHbIE  MOAM(PHUKALINU,
pacnpocTpaHeHue B TMpupone, (GU3MUECKME U XUMHYECKHME CBOICTBA. AjcopOuus.
Kpyrosopot yrnepoga B mpupone. Okcuipl yriepoja, MX (pu3Mueckue U XUMHUYECKHUE
CBOMCTBA, JCHCTBUE HA JKMUBBIE OPraHU3MbI, MOJYYEHUE U NPUMEHEHHE. DKOJIOTHYECKUE
nmpoOJeMbl, CBsi3aHHBIE ¢ OkcumoMm yriaepona (IV), rumoresa rIo0aNbHOTO MOTETICHUS
KJIUMaTa, TapHUKOBBIN 3(ddekt. YronapHas KuclioTa U €€ coiM, uX (U3UYECKHE U
XUMUYECKUE CBOMCTBA, MOJyYeHUE U MpuMeHeHue. KauecTBeHHast peakius Ha KapOOHaT-
noHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.



[lepBoHavasibHble TOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHHUSX
yraepona (MeTaH, 3TaH, 3TWJIEH, AUETWIEH, 3TaHOJ, IJIMIEPHUH, YKCYCHas KHCIIOTA).
[IpupoaHbie UCTOYHUKH YTICBOAOPOIOB (yroib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HX
nepepaboTku (O€H3MH), UX POJb B OBITY U MpOMBINICHHOCTH. [loHsITHE 0 OMOJIOTHYECKU
BAKHBIX BEILECTBAX: JKHUpax, OelKax, yrieBojax — W HMX pOJM B KU3HU YeJIOBEKa.
MarepuaiibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, MOJYyYE€HHUE U NPHUMEHEHUE.
Coenunenust kpemuus B mpupoxae. O6mme mpeactaBieHus o6 okcuae kpemuus (IV) u
KpeMHHEeBOM KkuciioTe. CHIMKaThl, MX HCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxneiiiive cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO, LIEMEHT, OETOH, JKeJIe300€TOH.
[IpoGiembl ©€30MacHOTO HCIONb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEIHEBHOM
KU3ZHU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lloB HEOPraHUYEeCKUX BEIIECTB, CBOHCTB COJSHOM KHUCIOTHI,
NPOBE/ICHUE KAYeCTBEHHBIX pEaKUUid Ha XJOPUA-UOHBI M HAOJIIOJEHUE NPU3HAKOB MX
MPOTEKaHUs, OTBITHI, OTpaXKarolue (HU3NUECKUe U XUMUYECKHE CBOMCTBA rajoreHOB U UX
COETMHEHHI (BO3MOXHO MCIIOJNB30BAaHUE BHAEOMATEpUAIoOB), 03HAKOMIICHHE C 0OpaslaMu
XJIOpUIOB (TaJOreHUI0B), O3HAKOMJIEHHE ¢ oOpasllamMu cepbl M €€ COeAMHEHUSIMU
(BO3BMOXKHO HCIIOJIb30BaHUE BHUECOMATEpPHUAIOB), HAOJIOJCHHUE IMpoliecca OOYTIMBaHUS
caxapa IOoJ JEHCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHCIIOTBHI, M3YyUYEHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOW peakluu Ha CybdaT-
MOH U HaOJI0/IeHNE MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE ¢ (PU3UUYECKHUMH CBOICTBaAMHU
azora, (ochopa U uUX coeAUHEHUM (BO3MOXKHO MCIOJIB30BAHUE BHUIEOMATEPUAIIOB),
oOpasiaMu a30THBIX U PoCcHOpHBIX YI0OpEeHUH, MoJydeHue, coOupaHue, paclio3HaBaHUE U
M3yYCHHE CBOMCTB aMMHMaKa, MPOBEJICHHE KAYE€CTBEHHBIX pPEAKIUA HA MOH aMMOHHS U
dochar-noH W  HWIy4YeHHWE  NPU3HAKOB  HMX  MPOTEKAHUs,  B3aUMOJCHCTBUE
KOHUEHTPUPOBAHHOM  A30THOM  KHUCIOTBI € MeIbl0  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), M3YUYEHUE MOJENeN KPUCTAUIMYECKHX pelETOK anMasa, rpadura,
dbymiepeHa, O03HaAKOMJIGHHE C MPOLECCOM  aJCOpOIMU  PACTBOPEHHBIX  BEIECTB
AKTUBUPOBAHHBIM YIJIEM ©  YCTPOMCTBOM TMPOTHUBOTasa, IMOJy4YeHHE, COOMpaHUE,
pacno3HaBaHWE M M3YYEHHE CBOMCTB YIJIEKHCIOIO ra3a, IMPOBEACHUE KayeCTBEHHBIX
peakuuii Ha KapOOHAT W CUJIMKAT-MOHbI W H3YyYEHUE IMPU3HAKOB UX MPOTEKAHMUS,
O3HAKOMJICHUE Cc MPOAYKIMEN CUJIMKaTHOMN IIPOMBILIJIEHHOCTH, pelieHue
AKCIIEPUMEHTAJIbHBIX 33]1a4 10 TeMe «BaxkHelme HeMeTalTbl M UX COCITUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OOmiasi xapakTepUCTUKa XUMHYECKHX DJIEMEHTOB — METaUIOB Ha OCHOBAHMU UX
noJioxkeHust B Ilepuoguueckoi cucreme xumuueckux siemeHToB JI. M. MenneneeBa u
cTtpoeHus aromoB. CTpoeHHe MeTayuioB. Meraminyeckass CBSi3b M MeTalulMuecKas
KpUCTAJUIMYECKasi  pEIETKA. DJIEKTPOXMMHYECKMH  psAl  HAOpsDKEHWM  METaJUIOB.
duznyecknue U XMMHUECKUE CBOWCTBAa MeTauioB. O01mue crnocoObl MOIYyYeHUs] METaIJIOB.



[ToHsTHE O KOPPO3UM METAIOB, OCHOBHBIEC CIIOCOOBI 3alUTHI UX OT Koppo3uu. CriaBbl
(cTamb, yyryH, JIOPAIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[llenounsle MeTabl: NOJNOXKEHHME B llepruoandeckol CUCTEME XHMUYECKUX
anemeHTOB [[. 1. MeHneneeBa, CTpOEHHE UX aTOMOB, HAX0XKIACHUE B pupoac. Ouznyeckue
U XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiausi). OKCUIbl U TUIPOKCUJIBI HATPUS U
kanus. [[ppuMeHeHre MEeT0YHbIX METAUIOB U UX COEUHECHUMU.

[llenouyno3eMenbHbIE METAJUIBI MATHUM W KalbLUW: NoyokeHue B llepmogmueckon
cucreMe xumnueckux 3neMmeHToB J{. 1. MenaeneeBa, cTpoeHME UX aTOMOB, HAXOX/JICHUE B
npupone. Duznyueckue M XHUMHAYECKHME CBOMCTBA MarHus H Kainblus. Baxknenmue
COCAMHEHUs Kalblus (OKCHUM, THAPOKCUMI, coiu). KECTKOCTh BOABI M CIOCOOBI €€
YCTpaHEHUS.

AsroMuHMN: noJI0KeHUE B llepuonuueckon cucreme XxuMH4YeCKux dineMeHToB /[l U.
MenpeneeBa, CTpOCHHE aToMa, HaxOXJAeHHE B mpupoac. PU3NUECKUE U XHUMHUYECKHUE
CBOMCTBA aTFOMHHUS. AM(POTEPHBIE CBOMCTBA OKCHIA M THAPOKCHIA ATFOMUHHUS.

Kenezo: mosoxenne B Ilepuogmueckoil cucreMe XUMUYeckux sieMeHToB [. .
MengeneeBa, CTpOCHHE aTroMa, HaxOoXJAeHHe B mnpupoac. PU3NUECKHE U XUMHUYECKHUE
cBoricTBa xene3a. Oxcunapl, ruapokcuasl u conu xene3a (1) u xeneza (I11), ux cocras,
CBOMCTBA U MOJIYYECHHUE.

Xumuueckuii IKCnepuMeHm

O3HAKOMJICHHE C 00pa3laMu METAIOB W CIUIaBOB, MX (M3MYECKUMHU CBOWCTBAMH,
W3y4YECHUE pEe3yJIbTAaTOB KOppO3uu METaJJIOB (BO3MOXKHO HCII0Jb30BaHUE
BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHIA KaJbIUS M HATPHsSI C BOJOU
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIOB), MCCIIEJIOBAaHUE CBOWMCTB KECTKOW BOJBI,
mporiecca TOpEeHHs Keje3a B KUCIopoje (BO3MOXKHO HCIOJIb30BAaHUE BHUEOMATEPHAIIOB),
MIPU3HAKOB MPOTECKAaHHSI KAYECTBEHHBIX PEAKLMN HA MOHBI: MAarHus, KaJbIUs, aIFOMAHUS,
nuuka, >keneza (II) u xenesa (Il1), megu (1), HabGmomeHue w omwMcaHUE MPOIECCOB
OKpallluBaHMsl TJJAMEHM MOHAMHU HATpHsl, Kalus M Kajdblus (BO3MOXHO HCIIOJIB30BaHHUE
BHJICOMATEpHANIOB), HCCienoBaHue aM(pOTEPHBIX CBOMCTB THIPOKCHUJIA QAIIOMUHHUS U
TUIPOKCHUIA IIMHKA, PEIICHUE YKCIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BakHeime MeTamibl
U UX COCIUHCHUSY.

XHMUA ¥ OKpY:KaoLIas cpeaa

BemecrBa u Marepuansl B TMOBCEIHEBHOW JKU3HM 4elloBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB M XHUMHUYECKMX peakuuii B ObiTy. IlepBas momorms mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE  OKpyXKarolled cpenbl  (mpeaenbHas — JIOMyCTUMAst
KOHIIeHTpanus BemiecTs, Aanee — [[JIK). Posib XxumMuu B penieHnu 3K0JI0rM4ecKuX mpooIieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslioB MaTepuagoB (CTEKJIO, CIUIaBbl METaUIOB, TMOJIMMEPHbBIC
MaTrepuabl).



Mesxcnpeomemnmnbwie ceasu

Peanm3zamuss MeXnpeaIMETHBIX CBS3€H TP UW3YYeHHH XHMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCITOJIb30BaHHE KaK OOIUX €CTCCTBCHHO-HAYYHBIX IMOHSATHH, TaK H
MIOHATUH, SBIISIOMIUXCS CUCTEMHBIMU JJII OTACIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4HBIN (haKT, rUmoTes3a, 3aKOH, TCOPHS,
aHanW3, CHUHTE3, KiaccUUKaius, NEPUOTUIHOCTh, HAOIIOIEHNE, OSKCIEPUMEHT,
MOJICTTUPOBAaHUE, HM3MEPECHHE, MOJENb, SBJICHHE, TApPHUKOBBIA 3(P(HEKT, TEXHOIOTHS,
MaTepHUabl.

®dwusuka: MaTepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOIIHI,
PaJIMOaKTUBHOCTh, MOJICKYJIA, JJIEKTPUYCCKHI 3apsij, MPOBOIHHUKH, TOIYIPOBOTHUKH,
IMDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA,
ra3, pacTBOp, pPAaCTBOPUMOCTb, KPUCTAIUIMYECKAss pEMmETKA, CIUIaBbl, (QU3UICCKHUE
BEJIMYMHBI, SIMHUIIBI N3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢hoTocuHTes, pIXaHNe, Onocdepa, SIKocucTeMa, MUHEpaIbHbIE YI00peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIISCTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOAbI, IOJIE3HbIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JJMUHOCTHBIE PE3YJIBTATHI

JIMaHOCTHBIE Pe3yIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUs
JOCTHTAIOTCSI B XOA¢ OOYYCHHS XUMHUU B €IWHCTBE YYCOHOW M BOCHUTATCIBHOU
JESATETBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUNCKIUMH COIIMOKYILTYPHBIMU U
JTYyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMHM, TPHHATHIMH B OOIIECTBE MpaBWIAMH U
HOpPMaMH TIOBEJCHHS M CIOCOOCTBYIOT MpOIlECCAM CaMOIIO3HAHUS, CaMOpPa3BUTHSA U
coIaau3au 00yJarommnxcs.

JInunocTHBIE pE3yNbTaThI OTpaXkaroT TOTOBHOCTD 00yJaroIIXCsl
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHUCHTAIIUN M PaCIIMpPCHHE
OIIBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

IIEHHOCTHOTO OTHOIIICHHSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJICIWIO, TIOHMMaHUS 3HAYCHHS XHMHYECKOM HAyKH B IKH3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JTOCTOBEpPHOW uHQpOpMaAIed o
MEPEIOBBIX JIOCTMDKEHUSAX M OTKPBITHSX MHPOBOH M OTCYCCTBCHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABIICHUS O COITMAIBHBIX HOPMaX M MPaBHJIaX MEKINYHOCTHBIX OTHOIICHUI
B KOJUIGKTHBE, KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4eOHO-UCCIIeI0BAaTEIhCKON, TBOPUECKON U PYTUX BUAAX JACATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOW  JEATEIBHOCTH  IPU  BBITOJHCHHM  YYCOHBIX,
MMO3HABATCIIBHBIX  3a/1ad, BBIMOJHCHUM XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX TPOSKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHHMIO W B3aWMOITOMOINN B IIpOIiecce
ATOW y4eOHOU JEesATETHHOCTH, TOTOBHOCTH OIICHHBATh CBOE TIOBEACHHE WM TOCTYIKH
CBOUX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHUYECKUE TIPEICTABICHUS O BEMIECTBE M XHUMHYECKOW pEaKIuu,
COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISFOIINE OCHOBY
JUI TIOHMMAaHHS CYIIHOCTH HAayYHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIbI, B3AUMOCBS3IX YEJIOBEKA C MMPUPOTHOMN Cpe/Ioit, O
POJIM XMMUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAINPaBJICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHHUM 110
XUMUHU, HEOOXOoAWMbIe Il OOBSICHEHUS HAOIIOJAaEMbIX TMPOIECCOB U  SBJICHHM,
M03HABATEJILHOHN, HH(OOPMAITMOHHOW M YUTATCIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSATEIIbHOH pabOThl € Y4YCOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMH TEXHHUYECKHUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHI;



WHTEpEC K OOy4YeHHWIO ¥ TIO3HAHWIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caMO00Opa30BaHUIO, MPOCKTHON M MCCIIEIOBATEILCKON NEATEIbHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPaBICHHOCTH M YPOBHS OOYUYCHHS B JATbHEHUIIIEM;

4) popmMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTU XKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 KW3HHU, OCO3ZHAHKE TIOCIECTBUN U HETIPUATHE BPETHBIX
NpUBbIYEK (YIOTPEOJICHUST  aJKOroJis, HApPKOTUKOB, KypEeHHUs), HEOOXOJIUMOCTH
COOTIOICHUS TIPaBWJI OE30TIACHOCTH MPHU OOpAICHUH ¢ XUMHYECKUMH BEIIECTBAMH B
OBITY U peabHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSL:

MHTEpEC K MPaKTUYECKOMY HM3YyUEHHI0 Mpodeccwii W Tpylda pa3IMIHOro poja,
YBOKEHUE K TPyAy U pe3yibTaraM TPYAOBOW NEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBIH BHIOOP HWHIWMBUIYaTbHON
TPAEKTOPUHM TPOAOHKEHUST 00pa3oBaHWsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIHON
npoecCHOHATFHON AESITETFHOCTH W Pa3BUTHS HEOOXOTUMBIX YMEHHH, TOTOBHOCTH
aIanTHPOBAThCA B Mpo(eccnoHaIbHOM cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTUYECKH IEeCO00pa3HOe OTHOIIEHNE K MPUPOEC KaK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIECTBOBAaHMS, MIOHMMAHHUE IIEHHOCTH 3JI0POBOTO W 0€3011acHOTO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUECKOMY U
TICUXUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTU COOJIIOJICHUSI MpaBWiI 0e30MacHOTO
MOBEJICHUS TIpU PabOTe ¢ BEIIECTBAMU, a TAKXKE B CHUTYAIUIX, YTPOKAIOIIUX 3I0POBHIO
U KU3HHU JI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHWA, MOJlydaeMble TPH HW3YYCHHH XUMHUH, IS
pelIeHusT 3a/a4, CBA3aHHBIX C OKpY)KAMOIIEeH MNPUPOAHOW CpemoH, IS TMOBBIMICHUS
YPOBHSI 9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TII00ATEHOTO XapaKTepa dKOJIOTHUSCKUX
npoOJeM W TyTed WX PEIIeHUs IOCPEICTBOM METOJOB XHWMHH, JKOJOTHYECKOTO
MBIIIJICHHSI, YMEHUSI PYKOBOACTBOBATHCS MM B IO3HABATCIILHOM, KOMMYHUKATHBHON U
COLIMAJIbHOM TPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMeTHBIX ~pE3yJbTaTOB  BBIACISIOT 3HAYUMBIC IS
(dbopMHUpOBaHUST MHUPOBO33pPEHHUS OOIIECHAYYHBIE TMOHATHSA (3aKOH, TEOPHSs, MPUHIIHII,
runoresa, GakT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBCHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUH U3 ITUX
peaMeToB (OPMUPOBATH MPEICTABICHUE O IEJIOCTHOW HAy4yHOW KapTHUHE MHUpa, U
VHUBEpCaJIbHbIC  y4eOHBIC  JehCTBUS  (MMO3HABATENbHBIC, KOMMYHUKATHUBHBIC,
pPETYJISTUBHBIE), KOTOphIe  obOecmeunBarOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOU e TEIBHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE el CTBUS



ba3oBble Jornyeckue aeicTBUA:

YMEHHUSI UCHOJIb30BaTh NPUEMBI JIOIMUECKOIO MBIIIJIEHUS TP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XWMHUYECKUX IOHATHUH (BBLACNATH UX XapaKTEpHbIE IMPU3HAKH,
YCTaHaBJIMBAaTh B3aUMOCBA3b C JIPYTMMH IOHSATUSMHM), HCIOJIb30BaTh MOHITHS IS
OOBSICHEHUS OTIENbHBIX (DAKTOB U SIBICHUN, BHIOMPATh OCHOBAHUSA M KPUTEPUHU IS
KJIacCU(PUKALMU XUMHUYECKUX BEIIECTB M XHMHUYECKUX pEaKLUUl, YCTaHABIMBATh
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMU HM3YyYEHUs, CTPOUTh JIOTUUECKUE
paccyxneHus (MHOYKTHBHBIC, JIENyKTUBHBIE, [0 aHAJOIMM), JEJNaTh BBIBOABI U
3aKITFOYECHUS;

YMEHUE NPUMEHATH B IMpOLIECCE IO3HAHMS MOHATHS (NPEAMETHBIE U
METanpeIMETHBIE), CUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIHOJb3yEMBbIE B XHMHUH,
peoOpa3oBbIBaTh IIMPOKO IMPUMEHSIEMBIE B XUMHHM MOJEJIbHBIE NPEICTABICHUS —
XUMHUYECKUH 3HAaK (CHMMBOJI DJJIEMEHTAa), XUMHU4YecKas QopMyla U ypaBHEHUE
XUMHUYECKON pEaKIMU — IPU PEIICHNH y4eOHO-TI0O3HABATEIBHBIX 33]1a4, C YYETOM 3THX
MOJEJIBHBIX IPENCTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKMX BEUIECTB M XUMHUYECKUX PEAKLUW, BBISBISATH
oOuiye 3aKOHOMEPHOCTH, HPUYMHHO-CIECJICTBEHHBIE CBA3M M IMPOTUBOPEYUS B
M3Yy4aeMbIX MpoLieccax U SBJICHUAX.

ba3oBble ucciaenoBarelbCcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IIOCTABJIEHHBIE BONPOCHI B KadyeCTBE HWHCTPYMEHTA
MIO3HAHMS, a TAKKE€ B KAaueCTBE OCHOBBI M1 (DOPMHPOBAHMS TUIIOTE3BI 110 IPOBEPKE
IPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

npuoOpeTeHUe OmbITa M0 IUIAHUPOBAHMIO, OPTraHU3AlMM M MPOBEICHUIO
YUEHHYECKUX  OKCIEPUMEHTOB, YyMEHUE HaOmogaTh 3a  XOJOM  MpoIliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIHpoBaTh OOOOLIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM IIPOBEAEHHOTO OIIBITA, UCCIEI0BAHUS, COCTABIATh OTUET O
poJieJIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aAHAIM3UPOBATH U  HUHTEPIPETHPOBATH HHQPOPMAIUIO
pa3iaMyYHbIX BUAOB M (OpPM INPEIACTABICHHUSA, IOJYyYaEMYyH M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJIApHAsl JUTEpaTypa XUMHUYECKOTO COJEP)KaHHUs, CIIPABOYHBIE MTOCOOMS,
pecypcbl MIHTepHETa), KPUTHYECKM OLEHUBATH IPOTUBOPEUYHMBYIO M HEIOCTOBEPHYIO
uH(pOpPMAIIHIO;

YMEHHE MPUMEHATH Pa3IMYHbIE METOAbI W 3ampoChl NpPU TMOUCKE U OTOOpe
MH(pOpPMaLMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX I BBIIIOJHEHHS Y4€OHBIX
U TI03HABATEJbHBIX 3aJau OINPEACIEHHOIO TUIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIb30BaHUsl  MH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJaJICHUE
KyJIbTYpOil ~ aKTHMBHOIO  MCIOJIb30BaHMS  PAa3JIMYHBIX  MOHUCKOBBIX  CHUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTHUMANbHYIO (OpMy TNpelacTaBieHus HHOOpMALMK U



WJUTIOCTPHUPOBATH pelIaeMbIe 33/1a4i HECIOKHBIMUA CXEMaMH, IHarpaMMaMu, JPyTUMU
dhopmamu rpadUKy ¥ UX KOMOUHAITUSIMU;

yMEHUE HCIONb30BaTh U  aHAJIM3UPOBATHL B  Mpolecce ydyeOHOM U
HCCTIEIOBATEIIbCKOM JACATENHHOCTH HMHAOPMAIMIO O BIUSHUU TMPOMBINIJICHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbL.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

yYMEHUS 3aJlaBaTh BOMPOCHI (B X0l Auanora v (Wjiu) AUCKYCCHH) IO CYIIECTBY
o0cy/1aeMoi TeMbl, (POPMYJIMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS
MPEUIOAKECHHOM 3a/1a4H;

YMEHUS MPECTABIIATH MOTYYEHHBIE PE3yJIbTATHI TO3HABATEIILHON JIEATETLHOCTH B
YCTHBIX WU TMHCBMEHHBIX TEKCTaX; JeJiaTh MPE3CHTALMI0 PE3YJbTATOB BBHIMOJHEHUS
XUMHUUYECKOTO OJKCrIepuMeHTa (71a0opaTOpHOTO OMbITa, Ja0OpaTopHON pPabOTHl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B  COBMECTHOMU
MO3HABATEIIbHOW W WMCCIENOBATEILCKONW JEATEILHOCTH TMPU PEIICHHH BO3HUKAFOIINX
mpoOJieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUSA MO3UIUN (00CYKIeHuUs,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYPMbI», KOOPAMHAIUS COBMECTHBIX JCHCTBUH,
OTpe/ieNIeHUE KPUTEPHEB M0 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOThI U IPYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE eiiCTBHS:

YMEHUE CaMOCTOATEIHLHO OMNPEAeNsATh IeNu JeATEIbHOCTH, IUTAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBaTh MU TNpPHU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BbIOMpaTh Haubosee A(QQPEKTHUBHBIE CIIOCOOBI PEIICHUS YYCOHBIX H
MO3HABATENIbHBIX  3a/ady, CaMOCTOSITEIbHO  COCTABJISITH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIM aJITOPUTM JIEUCTBUN MPU BBIIOJIHEHUM 3aJaHUN C yYETOM IOJIYYEHUS
HOBBIX 3HaHUH 00 W3y4aeMbIX OOBECKTAX — BEIIECTBAX W PEAKIUAX, OIICHUBATH
COOTBETCTBHE IOJIYUCHHOTO pE3yJibTaTa 3asBJICHHON 1€, YMEHHE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MpeJjlaracMble B YCIIOBUU 3a1aHUIA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJIEPIKAHUA,
YCTaHOBJICHHOTO JaHHOHW (pepepaibHON pabodel MporpaMmoi, BBIACISAIOT: OCBOSHHBIE
0Oy4aroIIMMUCS HAyYHbIE 3HAHUS, YMEHUSI U CIOCOOBI JEHUCTBUM, crienudUUecKue JJis
MPEAMETHONM 00JacTH «XUMUS», BUIBI JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS,
€ro UHTEPIPETAINH, PEOOPa30BAHUIO U MPUMEHEHHIO B PA3IUYHBIX YI€OHBIX U HOBBIX
CUTYaIHsIX.

K koHny oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

e pacCKpbhIBaTh CMBICI OCHOBHBIX XWMHYECKHX TIOHSTHA: aTOM, MOJICKYJa,
XUMHUYECKUN 3JEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas MU
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJSIpHAsh Macca,



MaccoBas J0Js XHUMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAaHHUE, COJb, DIECKTPOOTPULATEIBHOCTb, CTEIICHb
OKUCJICHHUSI, XUMHUYECKas peakuus, KilacCU(pUKaIMs peakluil: peakiuu
COCIMHEHMUSI, PEAKIUU PA3JIOKCHUS, PEaKIMM 3aMEICHUs, peakiuu OoOMeHa,
9K30- U DHJIOTEPMHUYCCKHUE PEaKIIUU, TEIJIOBOU 3(PGEKT peakiuu, sSapo atoma,
AJICKTPOHHBIN CJIOW aTroma, aTOMHAas OpOWTallb, paJNyC aToMma, XUMHYeCKas
CBSI3b, TOJISIPHAS W HEMOJspHAs KOBAJCHTHAs CBS3b, MOHHAs CBSA3b, HOH,
KaTHOH, aHHMOH, pacTBOp, MaccoBas [0yl  BellecTBa  (MPOIEHTHas
KOHIIEHTpAaIusi) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITUI U MPUMEHSTh
ATU MOHATHS IIPU ONKMCAHUY BEUIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHHs (hOpMYJ BELIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIINN;

OTIpENEeNsITh BaJIEHTHOCTh ATOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCJICHHS DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, TMPUHAJIC)KHOCTD
BEUIECTB K ONpEeNeIEHHOMY KJaccy COoeAuHeHud 1o ¢dopmyaaMm, BUJ
XUMUYECKOH CBSI3U (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSIX;
packpeiBath cmbicn  [lepmoamueckoro 3axkona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJMYECKON  3aBUCHUMOCTH  CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT WX mNoJokeHus B llepuoamdeckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTrajpo;

OMHCHIBATh U XapaKTepu30BaTh TabimuHyro Gopmy [leproamdeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3jiuyaTh TMOHATUA «rJiaBHas mnoarpynmna (A-
rpymmna)» u «mnodounas noarpynna (b-rpymnma)», Manbeie U OOJIbIINE TEPHUOIBI,
COOTHOCUTH O0O3HayYeHUs, KOTOpble HMEIoTcs B Tabiuue «lleprognyeckas
cucremMa xumuueckux odnemeHToB J[. WM. MeHnneneeBa» ¢  4YHUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij
sqipa, 00IIIee YMUCIIO0 AICKTPOHOB U PACIPEICTICHUE X 110 AJIEKTPOHHBIM CJIOSIM);
KJIacCU(UIIMPOBATh XUMHUYECKUE JJIEMEHTbl, HEOPraHMYEeCKHUEe BEIleCTBa,
XUMUYECKUE PeaKIMU (110 YUCITY U COCTaBy yYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
1o TerioBomy 3¢ dexry);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPKAas OMUCAHHE NPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT KX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTU MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUI B Pa3IUUYHBIX
YCIOBUSX;

BBIYUCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO UM MOJISIPHYKO MacChbl BEIIECTB,
MacCCOBYIO JIOJK0 XUMHUYECKOTO 3JeMEHTA M0 PopMyJie COeMHEHHS, MACCOBYIO



JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTEL PACUETHI MO YPABHEHUIO XUMUYECKOMN
peakiuy;

NPUMEHSATh OCHOBHBIE OMNEPALIMH MBICIUTEIBHOW NEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMaTH3allui0, KIACCU(PHUKAIUIO,
BBISIBIICHUE TPUYUHHO--CIEACTBEHHBIX CBSI3€M — MJI1 WM3YyYEHUS CBOWCTB
BEIIIECTB M XUMHUUYECKHUX PEAKIINi, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOMIOZeHUEe, W3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT (peasibHbld U
MBICJICHHBIN );

CJIeIOBaTh MpaBWJIaM IOJIH30BAHUS XUMUYECKOW TMOCYION W J1abopaTopHBIM
o0opynoBaHueM, a TakKe TpaBuiaaM oOOpamieHuss ¢ BelecTBaMH B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBINOIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO MOJYYEHUIO U COOMPAHHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOJA U
KHCJIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOM JoJiel
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh W TMPOBOJUTh  XHUMHYECKHUE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IMIETOUEH M KHCJIOT ¢ TTIOMOIIBIO
WHJIUKATOPOB (JTakMyc, peHondTaaenH, METUIOPaHXK U APyTrHUe).

K xoniy oOyuyenus B 9 kJiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHUN: XMMUYECKUM DJIIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKAs
peakuusi, XUMUYECKasi CBsI3b, TEIUIOBOM 3(Q(EKT peakuuu, MOJb, MOJISPHBINA
00BEM, pacTBOp, OJEKTPOJIMTHI, HEIIEKTPOJIUTHI,  AJIEKTPOJIUTHUECKAsS
AUCCOLMAIMS, pEeaklUud HMOHHOTO OOMEHa, KaTaiau3aTop, XHUMHUYECKOoe
paBHOBecHe, O0OpaTuMble M  HEOOpaTUMbIE  pPEAKUUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN, OKHUCIUTENNb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE,  aJUIOTPOIMUs,  aM(OTEpPHOCTb,  XHUMHUYECKass  CBS3b
(xoBayeHTHAas, MOHHAs!, METAJNINYECKAs ), KPUCTAJUIMYECKAs PEIIETKA, KOPPO3HS
METAJIJIOB, CIIABBI, CKOPOCTh XMMHMYECKOM PEAKIUH, IPEACIbHO IOIYyCTUMAas
koHueHtpanusd [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IOHITUM U IPUMEHSTH
9TH MOHATHS IIPYU ONMCAHUU BEILIECTB U UX NPEBPALICHUN;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJHKY JIJIsl COCTaBIEHUS (POPMYI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHMSIX  Pa3IM4HOIO  COCTaBa, IMPHUHAIEKHOCTb  BEIIECTB K
onpenenéHHOMY KJlacCy COeIMHEHU# mo (opmyrnaMm, BHJI XUMHYECKOW CBSA3H
(koBajieHTHasi, MOHHAsA, MeETaJUIMYecKas) B HEOPraHMYECKUX COEAUHEHUSX,
3apsj MOHA M0 XUMHUYECKOU (popMmysie, XapakTep Cpelbl B BOAHBIX PacTBOPAx



HEOPraHUYECKUX COCIMHEHUM, TUN KPUCTAIIIMYECKOU PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBath cmbichn [lepuommueckoro 3akona J[. WM. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €0 TOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMIHYIO
dbopmy [leprnoamdeckoil CHCTEMbI XUMUYECKHUX AJIEMEHTOB: PAa3INdaTh MOHATUS
«rnaBHasg moarpymma (A-rpynma)y u «mnobounas mnoarpymnma (b-rpymma)y,
Majble U OOJbIIME MEPHUObl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TaOJHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00Iee Yuciao 3JIEKTPOHOB U
pacmpenereHue WX 1O  JJCKTPOHHBIM  CJOSIM), OOBSCHATH  OOIIMe
3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMCTB JJEMEHTOB M HX COCAWHEHUMA B
npefesax MallbIX TMEepPUOJOB M TUIABHBIX TMOATPYHI C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCCU(PUIIMPOBATh XUMUYECKHE DJEMEHTHI, HEOPTaHWYECKHE BEIICCTBRA,
XUMUYECKUE peakiuu (110 YUCIYy U COCTaBy YYAaCTBYIOIIUX B PEAKIIMU BEILIECTB,
no TeraoBoMy 3G(deKTy, M0 MU3MEHEHHUIO CTENEeHEW OKUCICHUS XMUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMME W CHEMUPUIECKUEe XUMHYECKUE
CBOMCTBA MPOCTBIX U CIOXHBIX BEHIECTB, MOATBEPKIAs OMUCAHUE MTPUMEpPAMHU
MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUUECKON TUCCOIMALIMN KUCIIOT, IEJI0YeH U
COJICH, TOJHBIE W COKpalEHHBIC YypaBHEHHS pEaKIMii HOHHOTO OOMeEHa,
YpPaBHEHUS PEAKIMNA, TOATBEPKIAIOUIUX CYIIECTBOBAHUE T'C€HETHUYECKON CBSI3U
MEXy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;
BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO 3JIeMEHTA M0 GopMyJie COeAMHEHHS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI MO0 YPABHEHUID XUMHUUYECKOM
peakiuu;

coOMI0/IaTh TPaBWJIA TOJIB30BAHUS XMMHUYECKOW TMOCYI0M U J1abopaToOpHBIM
o0opy0BaHUEM, a TAKXKE MpaBuia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIHUSIMU IO BBINOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHMAKa M YTIIEKUCIIOTO
rasa);

IPOBOJUTH PEAKLUM, IMOATBEPXKIAIOIINE KAYECTBEHHBIN COCTAaB pPAa3IMYHbIX
BELIECTB: pPAaclo3HaBaTh OMbBITHBIM IMYTEM XJIOpHUA-, OpoMHUA-, HOIUMI-,



kapOoHat-, ¢ocdar-, cuauKar-, CcyiabpaT-, TUIPOKCUI-HOHBI, KaTHOHBI
AaMMOHHMS ¥ HOHBI H3YYCHHBIX META/IOB, INPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIICpaIlM MBICIIUTEIPHON ACSITEILHOCTH — aHAU3 W
CUHTE3, CpaBHEHHE, 000O0IIEeHHEe, CHUCTEMATH3aINIO, BBISIBICHUE MPUYUHHO-
CIICICTBEHHBIX CBS3CH — JUISI M3yYCHHUS CBOWCTB BEHICCTB M XHMHYECKUX
peakiuii, €CTeCTBEHHO-HAyYyHbIe METOJAbI IO3HAHHA — HAOJIOJCHHE,
HU3MEPCHHE, MOJICTUPOBAHUE, SKCIICPUMEHT (PealbHbIM U MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJsun4yecTBo 4acos
HaumeHoBaHue pa3/iejioB U TeM daekTpoHHbIe (UU(POBHIE)
Ne Konrtpoabnbie  IIpakTnuyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsI padoTsI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS 5 9 bubnuoteka [JOK
' Y MMPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bubmunoreka LIOK
12 B 15 1
CUIECTRA 1 XHMITICCKHE pearti https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 20
Paznen 2. BaxHeilluue nmpeacTaBUTEd HEOPraHMYECKHUX BelleCTB
but6mmoreka [IOK
2.1 Boznyx. Kucnopoa. [Tonsarue 06 okcumax 6 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
2.2 B Bl 8 1
OAOPOA.LIORATHE © KUCIOTaX 1 COIAX https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
2. Bona. P i 1 1
3 ona. PactBopsl. [lonsTre 06 0OCHOBaHUSX 5 https://m.edsoo.ru/7fA1837¢
54 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 1 1 bu6nuoreka [IOK
' COEMHEHHI https://m.edso0.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. llepunonnueckuii 3axkoH u [lepuoguveckasi cucrema xumuueckux 3jaeMeHToB /I. . MenneneeBa. CTpoenne aToMOB. XUMHYeECKasI
cBsI3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

[lepuonnueckuit 3akoH u [lepnoanueckas bubnmoreka [JOK

3.1
chcTeMa XuMHYecKux aneMeHToB Jl. H. https://m.edsoo.ru/7f41837c
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Mennene-esa. CTpoeHue aToMa

Xumudeckas cBsa3b. OKHCIUTEILHO- bubnuoteka [JOK
3.2 8
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Hroro o pasaexy 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
udposbie
Ne HaunmeHnoBaHue pa3ie/ioB U TeM POrpaMMbl Kontpoabubie IlpakTuyeckue (witpp )
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl

Pasznea 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHne 3HaHUH OCHOBHBIX pa3/iesioB 5 1 bubmmoreka [IOK

' Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIINI 4 bubmmorexa [TOK

' P peardt https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs! JUCCOLMAIUA. XUMUYECKUE PEaKIIU 8 1 1 bubanorexa HOK

' B pacTBOpax https://m.edso0.ru/7f41a636

Hroro mo pazaeny 17

Pasnen 2. HemeTa/uibl M HX COeIMHEHUSA
51 OO0mmas xapakTepucTUKa XUMHIeckux 3eMeHToB VIIA- 4 1 bubanorexa HOK

' rpymsl. ['agoreHs: https://m.edso00.ru/7f41a636
99 OO01mas XxapakTepuCTHKa XUMHUIECKUX IeMEeHTOB VIA- 6 bubmmoreka [JOK

' rpynnsl. Cepa u €€ coeTuHEHNs https://m.eds00.ru/7f41a636
53 OO01mast xapakTepUCTHKa XUMUYIECKUX 311eMEHTOB VA- 7 1 bubanorexa HOK

' rpynmsl. A30T, pochop U UX coeTUHEHHS https://m.edso0o.ru/7f41a636
54 OO61mas xapakTepuCTHKa XUMUYECKUX 1eMEeHTOB |V A- 8 1 5 bubmmoreka [JOK

' rpynnsl. YTIepoa U KPEMHUH U UX COEAUHEHUS https://m.edsoo0.ru/7f41a636

Hroro no pazneny 25

Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S
3.1 OO0I11Me CBOMCTBA METAJNIOB 4 bubmuorexa [JOK
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https://m.edsoo0.ru/7f41a636

Bbu6nuoreka [JOK

3.2 Baxkueiime Metaiuisl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pasznen 4. Xumus u okpyxamomas cpeaa

4.1 BertectBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpemst 3 buGnnorexa LIOK

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

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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KAJIEHIAPHO - TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
aTa nudpoBbie
Ne Tema ypoxka Koutpoabsnbie IIpakTuyeckue A p
Bcero u3ydyeHusi obOpa3zoBaTejibHbIE
padoThI padoTsI
pecypchl
1 [Ipenmer xumuu. Poap XuMuUM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [Tousitre 0 MeTOAAX MO3HAHUS B XUMHUHU 1 bubmmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuiia paboThI B
3 J1a00paTOpUU U IPUEMBI OOpaIlleHUs C 1 bubmmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UYucTteie BemecTBa u cMecH. CriocoObI pa3ieneHus 1 Bbu6nuoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit 1 bubnunoreka [IOK
(Ha mpUMepe OYUCTKHU TOBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
A 1
6 TOMBIH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CHMBOJIBI) 1 bubmuorexa [JOK
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTole U CIIOKHBIE BEIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUCHUE 1 bubmorexa [IOK
yp v https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB. Eub OK
10 Xumuueckasi popmynna. BareHTHOCTh aTOMOB 1 nonmorexa I

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OtHocuTenbpHasa atroMHas Macca. OTHOCUTEIbHAS

Bbu6nmuoreka [JOK

11
MOJIEKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1011 XMMAYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COEAMHEHUU https://m.edso0.ru/ff0d350c
bu6mmoreka [IOK
1 K . Mons. M
3 oIM4ecTBO BemecTBa. Moinb. Monsipaast Macca https://m.edsoo.ru/F0d5230
dOu3ndecKkrue U XUMUYECKHE SIBICHUS. X UMUYECKas bubmuorexa [JOK
14
peakuus https.//m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycrnoBus NPOTEKAHUSI XUMUYECKHUX bubmmoreka [JOK
15 .
peakuin https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMS MAacChl BEIIECTB. XUMUYECKHE bubnumoreka [IOK
16
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus Kkoan4decTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUAM XUMHUYECKUX pEaKLUil https://m.edso0.ru/ff0d5708
Krnaccudukanns XuMHUecKUX peakiuii bubmmoreka [JOK
18
(coemnHeHUsI, pa3IOKEHUS, 3aMEeIIEHUsI, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — yU4€HBII-3HIIUKIIONIEIUCT. bubanorexa HOK
O06o001IeHre U cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
Kontponbnas padota Nel o teme «BemectBa u bubanorexka HOK
20
XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmech razoB. CoctaB Bo3ayxa. bubmmoreka [JOK
Kucnopon — snemeHT u mpoctoe BeniectBo. O30H https://m.edsoo.ru/ff0d448e
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOJa
22 (peakuuu oxucienus, ropeane). [lonsrue o0 bubmmorexa [TOK
peartt > TP ' https://m.edsoo.ru/ff0d4614
OKCHJIax
23 Crioco0bI TTOTy4eHUsT KHCIIOpo/ia B 1abopaTopuu u bubmuorexa [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenune kucaopoaa https://m.edsoo.ru/ff0d497a
24 TemnnoBoit 3pPexT XuMuIecKol peakiuu, MOHsITHE bubmmoreka [JOK

0 TEPMOXMMHYECKOM ypaBHEHUH, 3K30- U

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

SHAOTCPMHUYCCKUX PCAKIUAX

o5 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHne bubanorexka HOK
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 o teme «llomyuenue u bubmmoreka [JOK
coOupaHue KUCIOPO/ia, U3YICHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Boaopon — a5eMeHT u mpocToe BEIecTBO. Bbu6nmuoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 ®u3nYeCcKre U XMMUYECKUE CBOMCTBA BOJIOPOIA. bubmuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE 0 KMCTOTAX U COJIAX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
bu6mmoreka [IOK
30 CriocoOsI MmoTydeHust BOAOPOa B TabopaTopuu https://m.edsoo.ru/Ff0d4ddo
31 [TpakTrueckas padota Ne 4 o reme «Ilomyduenue u bubanorexa HOK
coOupaHue BOAOPOJIa, U3YUCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bu6mmoreka [IOK
32 Mosmsipabiii 00bEM ra3oB. 3aK0H ABOTaIpoO https://m.edsoo.ru/Ff0d542e
Boruncnenus 00pEMa, KoJaMuecTBa BellecTBa rasa
33 10 €r0 U3BECTHOMY KOJMYECTBY BEIIECTBA WIIH bubmorexa LHOK
~ y y Bet https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra30B MO ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUN bubmmorexa [JOK
peart https://m.edso0.ru/ff0d5708
ra3os
35 dusnyeckre 1 XMMUIECKHE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [TonsiTue 00 nHIUKATOpaX ngg;;fg;gg/io 45962
37 Bopa xak pactBoputens. HachieHHbie 1 bubmmoreka [JOK

HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 10

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PacTBOPE

[TpakTrueckas padota Ne 5 mo reme

38 «IIpuroroBneHne pacCTBOPOB C OIPEACIEHHOM bubmorexa [JOK
p N N P p pe https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIe pacCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o reme «Kuciopo. bubanorexka HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCu(UKAIUsI, HOMEHKIIATypa bubmmorexa [JOK
ARt ’ A, P https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKHE CBOMCTBA KUCIOTHBIX, bubmmoreka [JOK
41
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KiIaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonydyeHue u XUMHUYECKHE CBOMCTBA OCHOBAaHUM bubmorexa [JOK
ye https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccuukanus, HOMEHKIATypa bubmmorexa LIOK
' ’ HH P https://m.edsoo.ru/ffOdfee2
45 IlonydyeHue u XUMHUYECKHE CBOMCTBA KUCIOT bubmorexa [IOK
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI bubmmoreka [JOK
MOJIyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 SKCIICPUMEHTAIIBHBIX 3a/1a49 10 TeMe «OCHOBHEIC bubmorexa [JOK
p A . https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUUYECKUX COCTMHECHUI
48 I'enernueckas cBsi3b MEKy KilaccaMmu bubanorexa HOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
Bbu6nuoreka [JOK
49 O06o00meHre 1 CHCTEMAaTH3a 3HAHU
HICHHC I CHCTCMATHSAMIT SHArHH https://m.edso0.ru/00ad9ch?2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmmoreka [JOK

KJIaCChl HEOPTaHMYECKUX COECTUHEHUN"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX

Bbu6nuoreka [JOK

51 35ieMeHTOoB. [1o €0 ax cxo
JIEMCEHTOB HATHE O TPYTITIAX CXOHBIX https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
ITepnonnueckuit 3akoH u Ilepuoanueckas cucrema bubnuoreka [IOK
52
xumuueckux asementoB 1. . Meneneera https://m.edsoo.ru/00ada52c
53 Ilepuopl, rpyIIIbL, DOATPYIIIIEI bubmorexa LIOK
PHOZBL, TPYIILL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX SIJIEP. bubanorexka HOK
M3oTomnsl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIEKTPOHHBIX 000JI0YCK aTOMOB
55 anemeHToB Ilepuognyeckoii cucremsr J1. 1 bubmorexa [JOK
PHOA U https://m.edsoo.ru/00ada6bc
Menpgeneena
XapakTepucThKa XUMHUYECKOT0 AJIEMEHTA 110 €T0
56 nojoxkeHuto B Ileprognueckoit cucreme J[. U bubmorexa LHOK
PHOA T https://m.edsoo.ru/00ada824
Menpgeneena
3nauenue [lepuoanueckoro 3aKoHa JIsl pa3BUTHS
57 Hayku U npaktuku. [{. 1. MenneneeB — y4éHbIi bubmmorexa [JOK
K p IR A i ’ https://m.edsoo.ru/00ada96e
nmegaror u I‘pa)KI[aHI/IH
DNEKTPOOTPULIATEIILHOCTh ATOMOB XUMUYECKUX bubnuoreka [IOK
58
3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honuas xumudeckas CBSI3b
https://m.edsoo.ru/00adac34
60 KoBanieHTHAS TTOIApHAS XUMHUUYECKAS CBA3b bubmorexa LOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeroasapHasg XUMHAYECKas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
62 CrerneHb OKUCIIEHUS
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmmoreka [JOK
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https://m.edso0.ru/00adb076

64 0 1 bubmuorexa [JOK
KHCITHTCII 1 BOCCTAHOBHTEIH https://m.edso00.ru/00adb076

65 [IpomexyTouHas aTTecTanus B popMe UTOrOBOI 1 bubmmoreka [JOK
KOHTPOJIbHOW pabOThI https://m.edso0.ru/00adb486

66 PezepBHblil ypok. O60011I€HNE U CUCTEMATH3AIHSA 1 bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c

67 PesepBubIil ypok. O6001IeHHE U CHCTEMaTH3AIIHS 1 bubanorexa [HOK
3HAHUU https://m.edsoo.ru/00ad9ch2

68 PesepBHblil ypok. O60011€HNE U CHCTEMAaTHU3alHs 1 bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Ne Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3y4yeHUusi oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 crucTeMa XMMHU4YecKux anemenToB J1. 1 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yriay0iaeHne 3HaHUH OCHOBHBIX 1 1
pa3aenoB Kypca 8 Kjiaccay
6 Knaccugukanus XuMHU4ecKux peakiui mo 1 bubmmoreka [IOK
pa3UYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
7 IToHsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
8 @DaKTOpBbl, BIUSIIOLIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHUYECKOU PCaKMu U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUSA

https://m.edsoo.ru/00adc28c
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Bbu6nmuoreka [JOK

9 0] -

KHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH https://m.edsoo.ru/00adcade
Teopust 3MEKTPONUTHUECKON TUCCOUALINN. bubmmoreka [JOK

10
CuiibHBIE U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HoHnuble ypaBHEHUS peaKiil buGnnorexa LIOK

yp peartt https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KMCJIOT 1 OCHOBAaHUU B
12 CBETE IPEACTABICHUN 00 IEKTPOIUTAYECKON Bubmuorexa ITOK
pedl p https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON bubmorexa LIOK
pedl P https://m.edsoo.ru/00add8b2
JIUCCOLTHAI[ANA
14 ITonsaTue o ruapoause cojieu bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
Bbu6nuoreka [JOK
15 00600 i
ODILCHHE H CHCTCMATHIAIIA SHAHHH https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 33149 https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOLNALINS bubmorexa LIOK

P g HHATU. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6mr1ast XxapaKTepuCTHKA rajJoreHOB. bubmmoreka [JOK
XHWMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XaopoBogopona. CoasgHas KUCIIOTa,

19 XI/IME‘-IGCII([I/IE CiOﬁCTBa [OJIYUYEHUE buGnnorexa LIOK

’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [TpakTuyeckas pabora Ne 2 o Teme bubnuoreka [IOK

«IlomydeHue CONSTHON KUCIOTHI, U3YYECHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

bu6mmoreka [IOK

21 €aKIMi, eClI OJIMH U3 PearcHTOB JaH B
peartl A P A https://m.edsoo.ru/00ade488
M30BITKE
99 O61as xapakrepucTuka 3j1emMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJTOTpONHBIE MOJU(PHUKAIIUHN CECPHI.
23 Haxo>1<p €HHUE Cephl I/I(beé coe I/IHGII)-II/II\/'I B bubmiorexa LIOK
a P f[ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKUE CBOMCTBA CEPhI
24 CepoBogopo/, ctpoeHue, Gpu3ndecKue u bubanorexka HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcuapl cepbl. CepHast KHCIIOTa, GU3HIESCKUE 1 bubanorexa HOK
XMMHYECKHUE CBOICTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JISKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs CepHOM bubmmoreka [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYIKaromIel Cpeibl COeTNHEHHUSIMH CEPBI
97 Brruucnenne MaccoBoit 1011 BBIXOJIa bubmuorexa [JOK
MPOAYKTa pPEaKLIUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
28 rpynisl. A30T, pacipoCTpaHEHUE B IPUPOJIE bubmmorexa LIOK
PYHTIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(bH3I/ILIeCKI/Ie U XUMHUYECCKHUE CBOUCTBA
29 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexka HOK
CBOMCTBA, OJIyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas pabora Ne 3 o Teme bubmmoreka [IOK
30 .
«TonyueHne amMuaka, U3y4eHUe €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubanorexka HOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHMUS B
KauyeCcTBe MUHEPATbHBIX YI00OpEHUH.

Bbu6nuoreka [JOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpebl COeTMHEHHSIMH a30Ta
dochop. Oxcun dhochopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYCHHE
Hcnons3oBanue ¢hocdaToB B KaUeCTBE
34 MUHEPAIBHBIX yI00peHuil. 3arps3HeHne bubmmorexa [TOK
p . YAOOP - Jarp https://m.edso00.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubanorexa HOK
35 .
(bu3MIecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriaepona, ux Gpusndeckue u
36 XMMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIepOIa https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KUCI0Ta U €€ CoIu bubmmorexa LIOK
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "[lonyuyenue yriexkucnoro rasa. Kauectsennas bubmorexa LIOK
i T . https://m.edsoo.ru/00ae027¢
peakius Ha KapOOHAT-UOH
39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmmoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX yriaepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuuenus bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue
bu6mmoreka [IOK
41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME

«Baxueinme HeMeTaJUIbI U UX COEIUHEHUS

https://m.edso0.ru/00ae0bf2
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KonTtponsHas padora Ne3 o reme

Bbu6nuoreka [JOK

42
«Baxuelnme HeMeTaUIBI U UX COETUHEHUS https://m.edsoo.ru/00ae0el18
OO01mas XxapakTepuCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METAJIOB. MeTajuimdyeckas bubmuorexa [JOK
CBS3b U METAJUIMYECKAs KPUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAIIIIOB
XUMHUYecKre CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUHN PSIT HAIPSHKEHUI bubmmorexa [IOK

p P p https://m.edso0.ru/00ael1156
METAIUIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnnaBel. Beruucrienus o ypaBHEHUAM bubanorexa HOK
XUMHYECKUX PEAKIUM, €CIIU OJWH U3 https://m.edso0.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmorexa [IOK

PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK

47 €JI0YHBIE METaJIbI
1 https://m.edsoo.ru/00ael4b2

48 Oxcuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmorexa LIOK

A AP A p https://m.edsoo.ru/00ael4b2
[IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUI U bubanorexka HOK

49 .

MarHuu https://m.edsoo.ru/00ae15e8

50 Baxxueiinne coeMHEHNS KA bubmorexa LIOK

A H https://m.edsoo.ru/00ae15e8

51 O0001IeHre U cUCTEMaTU3aINs 3HAHUI

Bbu6nmuoreka [JOK
52 JKécTkocTh BOABI U CHIOCOOBI €€ yCTpaHEHUs
a yerp https://m.edso0.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 o Teme bubmmoreka [JOK

"YKEcTKOCTh BOABI U METOMIBI €€ yCTpaHEHHS"

https://m.edsoo.ru/00aelae8
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Bbu6nmuoreka [JOK

54 AJTFOMUHMI
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA bubmorexa LHOK
P A P A https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U conn kene3a (1) n bubmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMaTU3aINs 3HAHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 HKCHEPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«Baxuelnme MeTalIbl U UX COCAUHCHUA»
Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
€aKIIMi, €CITM OJIMH U3 PEareHTOB JIaH B
60 E36BITKC WJIU COJIC )KI/ITI:'[ HMECH bubmorexa LHOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienus maccoBou J0JIK BbIXOda
MPOYKTa PEaKiuu
61 O0001IeHre U cUCTEMaTU3aINs 3HAHUI
62 KonTtponsHas padbora Ne4 o reme
«Baxuelnime MeTayIbl U KX COCIUHEHUS
BeniecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
63
JKM3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
Cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOIOTHUECKUX bubmmoreka [IOK
npooem https://m.edsoo.ru/00ae4270
. bubmuorexa [JOK
66 [TpomesxyTounas arrecranus B popMe UTOTOBOM 1

https://m.edso0.ru/00ae0d0a
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KOHTPOJILHON pabOThI

67 PesepBHblit ypok. O6001eHue u 1 bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IeHNE 1 1 bubmmoreka [IOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






