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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTebHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE (henepanbHO paboyeit mporpaMMbl BOCIIUTAHUS
U C Yyd4€TOM KOHIICNIMM TMpEnojaBaHusi y4eOHOro mpeamera «XuUMHUS» B
oOpa3zoBaTeNbHBIX opranu3anusax Poccuiickoit denepanumu.

[Iporpamma 1o xumum Aa€T TPEACTaBICHHE O MEAX, OOMIeH CTpaTreruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTHS OOYYAIONIMXCS CpPEICTBAMH Y4eOHOTO
npeaMera, YCTaHAaBIIMBAET 00s13aTeIbHOE MpeIMETHOE coJlepKaHue,
MpeayCMaTPUBACT pacOpe/ieNieHhe €ro Mo KiaccaM U CTPYKTypUPOBAHHUE IO
pazienaM W TeMaM NporpaMMbl MO XHUMHH, OINpPEIETseT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHus, PEKOMEHTYyEMYIO
MOCJIEAOBATEILHOCTh  U3YUYCHUSI XUMHUU C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro TMpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH  OOyYalomMXcs, OMNpenenseT BO3MOXHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha ypPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUN K
pe3yJiibTaramM 00yYeHHs] XUMUM Ha YPOBHE II€JIe N3yUeHHSs MpeIMeTa U OCHOBHBIX
BUJIOB y4YE€OHO-TIO3HABATEIILHOW JIESITEIHPHOCTH OOY4YarolIerocsi Mo OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOW st (OPMUPOBAHUS MHPOBO33PECHHUS
oOydJaromerocs, ero mpejacTaBICHUN O MaTEPHAILHOM €IWHCTBE MHPA, BAXKHYIO
poJib UrparT (HOpMHpPYyEMbIE XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUd U 00 DBOJIOIMH BEIIECTB B NPHUPOJE, O MyTAX PEIICHHS TI00aTbHBIX
Mpo0IeM yCTOMYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, YHEPreTUUYECKO,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaJiM3allii  BO3MOXHOCTEW JJIsI  CAaMOpPa3BUTHUS U
dbopMUpOBaHUs KYJIbTYpPbl JUYHOCTH, €€ 0011Iel 1 (yHKIIMOHAIBHON I'PaMOTHOCTH;
BHOCUT BKJaJ B (POPMUPOBAHHE MBIIJIEHUS M TBOPYECKUX CIIOCOOHOCTEN
0o0yYarolmuxcsi, HABBIKOB HX  CaMOCTOSITEIBHOM  Y4yeOHOU  JIEeSTEIbHOCTH,
AKCIEPUMEHTANIbHBIX W HUCCIEAOBATEIbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MOBCEIHEBHON KHU3HU, TaK U B NPO(PECCHOHATBLHON JEATEILHOCTH; 3HAKOMUT CO
crieln(pUKOM HaydyHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€MHCTBO TMPHUPOJABI M UEJOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B



(GhopMHUPOBAaHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIINUXCS; CITOCOOCTBYET
(bopMHUPOBAHUIO IECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-

HAyYHBIM 3HAHUSAM, K MPUPOJIC, K YETOBEKY, BHOCHT CBOHM BKJIaJ B KOJOTHYECKOE
o0pa3oBaHUE 00yYAIOIITUXCSI.

JlanHble HampaBieHHs] B OOYyYEHHWHM XUMHUU OOECHEeUMBAIOTCS CIEHUPUKON
colepxaHusi  y4eOHOro  TpeIMeTa, KOTOPBIM  SIBISETCS  MeJAaroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOI HAYKU XMMUU Ha OINPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTHPOBAH HA
OCBOCHHE OOYyYalOUUMHUCS CUCTEMBbI TEPBOHAYAIBHBIX TOHATHA XUMHH, OCHOB
HEOPTraHWYECKOW XUMHUU M HEKOTOPHIX OTACNbHBIX 3HAYMMBIX TOHITHI
OPraHUYECKON XHMUHU.

CtpykTypa coaepskaHus MpOrpaMMbl MO XUMUU CPOpMUpOBaHA HA OCHOBE
CUCTEMHOTO moaxoaa K e€ miydeHuto. ComepikaHUe CKIAIBIBACTCS W3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI TIOHITHI O XUMUYIECKOMN
peakmmu. OO0 OTH CHUCTEMBl CTPYKTYpHO OpPTaHW30BAaHBI 110 TPHUHIIHITY
MOCJICTIOBATEILHOTO PA3BUTHS 3HAHWW HA OCHOBE TEOPETHUCCKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHSI:

- ATOMHO-MOJICKYJIAPHOI'O YYCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMAA

— llepuoamueckoro 3akona [[. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHa

XUMUU;

—  Y4YEHHS O CTPOCHHH aTOMa U XUMUYECKOMU CBSI3H;

—  MpeICTaBleHUH 00 DIEKTPOJUTUYECKON JHUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUS pacCMaTpPUBAIOTCA Ha OCHOBE JMIIMPHUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJJHOTO
YPOBHS K APYTOMY, BBIIOIHSS PYHKIMUA OOBSICHEHUS U TPOrHO3UPOBAHUS CBOWCTB,
CTPOECHUS U BO3MOYKHOCTEW IIPAKTHUYECKOTO IPUMEHEHUS U MOJyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl 1O XHMHH  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEACTABICHUS O XUMUYECKOM COCTABIIAIONIEN HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM IPUPOJBI, HIEHHOCTHOIO OTHOLICHHsI K HAYYHOMY 3HAaHHIO U METOJAM
IO3HaHUs B Hayke. M3ydyeHne XMMHUHM NPOUCXOAWUT C IPHUBICYEHUEM 3HAHUU M3
paHee M3YYEHHBIX y4eOHBIX NpeameToB: «Okpykawommii mup», «buonorus. 5—7
KJIacchD U «Pu3HKa. 7 Kiacey.

[Ipy wu3ydeHHMH XUMUU NPOUCXOIUT (HOPMHPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTHU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON



NeSATENbHOCTH YEJIOBEKA M KaK OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUHN, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKHd, B MPUOOIIEHUU K
Hay4YHbIM METOAAM IO3HaHUS MPHU U3YYEHUU BEMIECTB U XUMHUYECKHX PEaKUUi, B
(GbopMUpOBaHUY U PA3BUTUU MO3HABATEIbHBIX YMEHUI U X IPUMEHEHUH B y4eOHO-
MO03HABATENILHON U Y4eOHO-HUCCIEA0BATEIbCKON ESITEIbHOCTH, OCBOCHUU MPABUI
0e30macHOro o0palleH s C BEIeCTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu M3yyeHUn XUMHUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUSI BaKHOE
3HaUYCHUE MPUOOPETN TaKue IENH, KaK:

- (GbopMUpOBaHUE HMHTEIUIEKTYaJbHO Pa3BUTOM JIUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HANIPABJICHHOCTh OOY4YEHUST HA CHCTEMAaTHYeCKoe MpHOOIIeHNE
00yYalMMXCSI K CAaMOCTOSITENIbHOM IMO3HABATEIbHOW JEATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

- oOecrieueHue YCJIOBUH, CIIOCOOCTBYIOITUX IPUOOPETEHUIO
00yYaronMMUCs OIbITa PAa3HOOOPA3HOM e TENHHOCTH, TO3HAHUS M CAMOIIO3HAHNS,
KJTFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM), HMMEIONUX YHUBEPCAIbHOE
3HAYCHHUE JJIS1 PA3IMUHbBIX BUIOB JESTEIHLHOCTH;

- dbopmupoBanue oOmeld ¢GyHKIIMOHATBHON M €CTeCTBEHHO-HAYyYHOM
rPaMOTHOCTH, B TOM UHCJIE€ YMEHHUM OOBSCHITH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIET0 MHpA, UCIOJIb3ysl 3HAHUS M ONBIT, MOJIYYEHHBbIE MPU HU3YUYEHUU
XUMUH, IPUMEHATh UX MPU PEIICHUH TPOOJIEM B MOBCETHEBHOM )KU3HU U TPYAOBOU
NeSTEeIbHOCTH;

- (dopMupoBaHUE y OOYYaIOIIUXCS TyMaHUCTUYECKUX OTHOILIEHUM,
NOHUMaHUSl LEHHOCTH XUMHUYECKHUX 3HAHMM i1 BBIPAOOTKM HKOJIOTHYECKU
LEJECO00Pa3HOro MOBEIECHUA B OBITY M TPYIOBOH NEITEILHOCTH B ILENAX
COXPaHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH MPUPOTHOMN CPENIBL;

- pa3BUTHE MOTHBAIIUU K O0YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHUS  OOIICYETIOBEYSCKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABICHHOCTU JATbHEHUIIIETO
oOyJeHwus.

OO611ee 9rCIIo 4acoB, OTBEAEHHBIX JIJIST H3yUYCHUS XUMHH HAa YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus, coctapiser 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEAEIO).



COILEPKAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Pojib XMMUU B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecrBa. PU3MYECKHUE CBOWCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BeuiecTB. [loHsTHE O MeToAax Mo3HAHMS B XUMHUHU. YUCThIE BelIecTBa U CMECH.
CriocoObl pa3zienenust cMeceil.

ATOMBI W MOJEKYJbl. XUMHUYECKUE »BJeMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas hopmysia. BaneHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BenlecTB. OTHOCUTENBHAS aTroMHasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBast 10 XUMHAYECKOTO DJIEMEHTA B COCTMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHasg mMacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHUCJA CTPYKTYpPHBIX e€IuHMI] BemniecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCTUHECHUM.

OU3NYECKNE U XUMUYECKUE SIBIICHUSA. XUMUUYECKAsl peakuusi U €€ MpU3HAKHU.
3aKOH COXpaHEHHs MaccChl BelllecTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKInil (COeIMHEHNs, Pa3I0KEHHUs, 3aMEeILIeHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm: 3HAKOMCTBO C XHMHUYECKOM TOCYIOH,
npaBuwiaMu paboThl B Jabopatopuu M mpuéMaMu oOpamieHus ¢ J1abopaToOpHBIM
o0OpyJOBaHMEM, U3YyUY€HHE U ONUCaHHE (PU3UUYECKUX CBOMCTB 00pa3IoOB
HEOPraHWYECKUX BEIIECTB, HaOMOeHue (Pu3nueckux (IJIaBICHUE BOCKA, TasHUE
JbJ1a, pacTUpPaHUE caxapa B CTYINKE, KUTIEHUE U KOHJICHCAIUS BOJIbl) U XUMUYECKUX
(ropeHue cBeud, NMPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJIEUCTBHE Meja C
KHUCJIOTOM) SIBJICHUM, HAOJI0ICHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakiuii (pasyioKeHHUe caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapusi, paznoxkenue ruapokcuaa meau (II) mpu HarpeBaHum, B3aUMOJEHCTBHUE
xesesa ¢ pactBopoM conu meau (II), uzydenue crnocoOoOB paszjeieHus cMecei: ¢
MOMOIIBI0 MAarHUTA, (PUILTPOBAHUE, BHITTAPUBAHUE, TUCTHILISALINSA, XpoMaTorpadus,
IIPOBEJICHUE OYUCTKHU MOBAPEHHOM COJIM, HAOJIIOJCHHE M OMHMCAHUE PEe3yJIhTaTOB
MIPOBEJICHUS OIbITa, WLUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacCChl, CO3/IaHHE
MojieNiel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUIEeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT U mpocroe
BemiecTBO. HaxoxaeHue kuciaopoga B npupojae, (U3MYECKHE M XUMHUUYECKHUE



cBoiictBa (peakuuu ropenus). Oxcuawl. Ilpumenenune kucinopoga. CrnocoOsbl
NOJIyYeHHs] KHUCIopoAa B JabopaTopud U MNpomblluieHHOCTH. Kpyrosopor
Kuciaopoja B npupoje. O30H — aJIoTpoIHas Moau(pUKaLys KUCIOpOaa.

TennoBoli 3¢p(deKT XuMUUEeCKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- U SHAOTEPMHUYECKHE peakiuu. TOIUIMBO: Yrojb U METaH. 3arps3HEHUE
BO3/yXa, YCWIECHNE NapHUKOBOIO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anement u npocroe BemiectBo. Haxoxaenue Bogopoaa B Ipupoze,
dusnyueckre U XUMUIECKHE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI moy4deHus. KucioTsr
U COJIN.

Monsipubiit 00bEM ra3oB. Pacy€Tbl M0 XUMHYECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBAa BOJbl. Boga kak pactBoputenb. PacTBOpEI.
HacepieHHble W HEHACHILIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10 BelIeCTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Posb pacTBOpOB B mpupoAe U B )KU3HU 4eJIOBEKAa. KpyroBOpoT BOJBI B MPHUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heoprannueckux coenunennii. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojeoOpasyromde (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) W
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusumyeckue U XUMUYECKHE
CBOMCTBA OKCUJOB. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccubukamnuss ocHOBaHWN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHuil. duznyeckue M XUMUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. dusnueckue u
XHMHUYECKHE CBOMCTBa KucaoT. Psn aktuBHocTH MeTamioB H. H. bekerona.
ITony4yeHue KUCIOT.

Conu. Homenknatypa coneil. @u3nyeckue 1 XMMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coieil.
I'eneTnueckas cBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COECMHEHUI.

Xumuueckuii IKcnepumenm:  KayeCTBEHHOE OIPENEICHUE COACpPKAHUS
KHCJIOpPO/1a B BO3/AyXe€, MOIy4YeHHE, COOMpaHue, paclio3HaBaHNEe U U3yUeHUE CBOMCTB
KHUCTIOpOJia, HAOMIOEHUE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOIOM U YCIOBHS
BO3HMKHOBEHUSI M MPEKpAILlEHUs TopeHus (mokapa), 03HaKOMJIEHUE ¢ 00pa3lamu
OKCHJIOB W ONHCAHHME WX CBOICTB, MOJydeHHE, COOMpaHWe, pacro3HaBaHHE U
M3y4YEeHHE CBOMCTB BOAOpOJa (TOpPEeHHE), B3aMMOACHCTBHE BOJIOPOAA C OKCHIOM
Menu (I1) (BO3BMOKHO HMCTOJIb30BAaHUE BUEOMATEPUATIOB), HAOJIOIEHHUE 00pa3II0B
BEIIECTB KOJIMYECTBOM | MOJTb, MCCIIeTOBaHNE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OINPEACITEHHON



MAaCCOBOM J0JIEN PaCTBOPEHHOIO BEMIECTBA, B3aMMOACHCTBUAE BOJBI C METalIaMU
(HaTpyeM ©  KajblueMm) (BO3MOXKHO MCIIOJIb30BAaHUE  BHUEOMATEpPHUAIIOB),
UCCJIeIOBaHHE O0pa3lioB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX KIACCOB,
Ha0JII0ICHNEe U3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOpaX KUCIOT U IEJIOYEH,
u3ydyeHue B3aumoieiicTBust okcuna meau (I11) ¢ pactBopom cepHOi KUCTOTHI, KUCIOT
C METaJUIaMH, peaklMil HeUTpannu3aluuu, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajula JpyrMM U3  pacTBopa COJM, PEIICHUE
AKCHEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxHelline Kiacchl HEOPraHUYECKHX
COCAMHEHUI.

Hepuoagnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aTroMoB. XHUMHYECKasi CBS3b.
OxucINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIMK XUMHUYECKUX dieMeHToB. [loHsTHE O
IpYINNax CXOAHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METAJUIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIe 00pa3yoT aMmbOTEPHbBIE OKCHIBI
Y TUJPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u yiuHHonepuoiHas popmsl [lepuoanueckoit
cuctembl xumuuyeckux snemMeHtoB [[. M. Menneneesa. Ilepronbl u rpynmsl.
DU3NYECKUN CMBICT TOPSKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sanep. M3oromnel. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYEK aToOMOB MepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsr JI. M. MengaeneeBa. XapakTepUCTUKA XUMHUUYECKOIO
3JIEMEHTA I10 €ro NnoJiokeHuto B [lepuoaunueckon cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHHUs paguyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 1O TPyINaM U MepUoIaM.

3nauenue [lepronnueckoro 3akoHa u [leproauyeckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB JUISI pa3BUTUS Hayku W npaktuku. Jl. WM. MenneneeB — y4€HbIN U
IpaKIaHUH.

Xumnueckast cBs3b. KoBaneHTHas (mojsipHas M HENOJIApHAs) CBSA3b.
DIEKTPOOTPULIATENIEHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

CreneHn OKHUCJICHHUA. OKHUCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu.
HpOI.[GCCI:I OKHCJICHUS ¥ BOCCTaHOBJICHUS. OKMCIINTEIIM U BOCCTAHOBHUTEIIH.

Xumuueckuit IKcnepumenm. WN3y4eHHE OOpa3lOB BEIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THAPOKCHAA LMHKA C pacTBOpaMU KHUCJIOT U
HIEJI0OYEH, MPOBEICHHUE OMNbBITOB, WUIIOCTPUPYIOIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEeAKIUM (TOPEHHE, PEaKLIUU Pa3I0KEeHUsI, COSAMHEHUS ).



Mesicnpeomemmuoie céasu

Peasmmzanust mMeXnpeaMETHBIX CBSA3€H IPU HM3YYEHUM XUMUU B 8 Kilacce
OCYILIECTBIIIETCS. 4YEPE3 HCIOJIB30BAHME KaK OOLIMX €CTECTBEHHO-HAY4YHBIX
NOHATHUM, TAK U MOHITUH, SBISIIOIINUXCA CUCTEMHBIMU JUJIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO61mue ecTecTBEHHO-HAYUYHbBIC MOHSATHS: HAyYHBIH (DaKT, THIOTE3a, TEOpHS,
3aKOH, aHalIW3, CHHTE3, KiIaccupuKaius, IEePUOJAUIHOCTh, HAOIIOEHUE,
AKCTIICPUMEHT, MOACITUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj, BEIIECTBO, TEJO, OO0BEM,
arperaTHoOe€ COCTOSIHME BElIeCTBa, Ta3, (UBMYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpEHUs, KOCMOC, IJIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIbl, FTOPHBIE OPOJIbI, TOJIE3HbIE
MCKOIIA€MbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO U XMMHUYECKAsI peaKkusi

[Tepnoguueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Mengeneera. CrtpoeHue atomMoB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAJIHSs, KaJbLHs U UX COCTMHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM »3JIeMeHTOB B Ilepumoamveckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BemniecTBa: BUIbI XMUMHYECKOW CBSI3U. THUMBI KPUCTAJUIMUYECKUX
PEETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEHIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KjlaccaM HEOPraHUYEeCKUX
COCJMHEHUM, FTeHeTUYECKas CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccuduxanus XuMU4ecKuX peakiivil 1o pa3IMuHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIUHU BELIECTB, MO TEIJIOBOMY 3(dekry, Mo
U3MEHEHUIO CTEMEeHEeW OKHUCJICHUS XUMUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTHUIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu Xxumuuecko peakuuu. llonsTue 06 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHITHE O TOMOTEHHBIX M T'eTePOreHHBIX
peakuusx. [lonsitue o karanuze. [loHATHe 0 XuMHUYecKOM paBHOBecHH. DAKTOPBHI,
BIUSIONIME HA CKOPOCTh XUMHUYECKON pEakUHH U IMOJ0XKEHUE XHUMHYECKOIO
paBHOBECHSL.



OKHCIUTENbHO-BOCCTAHOBUTENILHBIE ~ PEAKIUHU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOU pEaKLnH. CocraBnenue YPaBHEHHUM
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUMHd C  HMCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPONUTHYECKON TUCCOUMALNN. DIIEKTPOIUTHI U HEAJIEKTPOIUTBHI.
Karnonsl, aHnoHsl. MexaHU3M JHCCOLMAUMU BEUIECTB C Pa3IMYHbIMM BUAAMHU
xuMHuueckoi cBs3u. CreneHs aucconuau. CuiabHbIE U ClIa0dble AIEKTPOJIUTHIL.

Peakiuu vioHHOTO OOMEHA. Y CIIOBHSI MMPOTEKAHUS PEAKIIM MOHHOTO OOMEHa,
IIOJHBIE M COKpAlIEHHBIE HWOHHBIE ypaBHEHHs peakuui. CBOWCTBAa KHCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 3JICKTPOJIUTUUECKON TUCCOLIAIUU.
KauecTBeHnble peakuun Ha HOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuil IKcnepumenm:. O3HAKOMIICHUE C MOJEISIMH KPUCTAJUIMYECKUX
pPEmETOK HEOPraHUYECKHUX BEIIECTB — METAJIOB M HEMETAJUIOB (Tpadurta u anMasa),
CIIOKHBIX BEIIECTB (XJIOpUZAa HATpusi), HCCIEAOBAHUE 3aBHUCHUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3ACUCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIIEIOBAHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIECCA OUCCOLMALMU KHUCIOT,
miesiouel U cosel (BO3MOXKHO MCIOJIB30BAHUE BHUJIEO MATE€pPUAJIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIHUX TMPU3HAKKA TPOTEKAHHS PEaKIMid HWOHHOTO OOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Tra3a, OOpa30BaHHWE BOABI), OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHHe, peaklH pa3IokKEHUs, COCIUHEHHs), PACIIO3HABAHHE HEOPraHUYECKUX
BEUIECTB C IIOMOUIbIO KAaYeCTBEHHBIX pPEAKUUMH HAa HMOHBI, pPEIICHHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTtanibl 1 X coeIMHEHUSsI

O6mast xapakTepucTvka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (PU3MYECKUEe CBOMCTBA MPOCTHIX
BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA HA TPUMEPE XJIopa (B3auMoIeCcTBUE
C MeTajulaMH, HeMeTalslaMu, IejaodaMu). XiopoBoaopon. CoinsiHas KHCIIOTA,
XAMUYECKUE CBOWCTBA, IIOJIydeHUE, TMpUMEHeHue. JledcTtBue XJjopa |
XJIOPOBOJIOPO/Ia HA OPTAaHU3M YeJIOBEKa. BakHENIINE XJTOPUIBI U UX HAXOXKICHUE B
IPUPOJIE.

OObmas xapakrepuctuka smeMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTeNeHW OkucieHusa. CTpoeHne U (PU3HMYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. ANIJIOTPONHbIE MOAU(UKAIINK KACIOPO1a
U cepbl. XUMHUYeCKue CBOMCTBa cepbl. CepoBOIOpPOA, CTpOCHHE, (PU3NUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnota, GU3NYECKUe U XUMHUYECKUE CBOMCTBA (00IMe KaK MpeICTaBUTENs



KJlacca KHCIOT U creunupuyeckue). XUMUUYECKHE PEAKIUM, JIEKAIHe B OCHOBE
IPOMBIIIEHHOTO Ccroco0a MOJydyeHUs] CEepHOWM KHUCIOThl. lIpumeHenue cepHoit
kucnoThl. CoJIM CEepHOM KHCIOThI, KauyeCTBEHHAs peakuus Ha CyJab(ar-HoH.
Haxoxzaenue cepbl U €€ COEAUHEHUH B IpUpoJe. XUMUYECKOE 3arps3HEHUE
OKpY’)KaloIlled Cpelbl COENMHEHUSMU Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE
BO3/yXa U BOAOEMOB), CIIOCOOBI €r0 MIPEIOTBPAILICHHUS.

OOmrast xapakTepucThka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
(uznueckre U XuMHUecKre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro
¢u3nyeckue U XMMHIECKHUE CBOMCTBA, OyuyeHne U npuMeHeHue. Comm aMMOHHS,
uX QU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MOoJydeHue, (PU3UYEeCKHe W XUMHUYECKHUE
cBOMcTBa (00mIME Kak TWpEACTAaBUTENS Kilacca KHUCIOT U crhenuduueckue).
Hcnonb3oBaHrEe HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPAJIbHBIX YI00PEHHUIA.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH cpelibl COeUHEHUSIMU a30Ta (KUCIOTHbIE
O, 3arpsi3HEHUE BO37yXa, MOYBBI W BOJ0EMOB). dDocdop, alIoTPOIHbBIC
moaudukanuu docdopa, puznueckre U xumudyeckue cpoiictBa. Oxcup dochopa
(V) u dochopnas kucimora, Gu3HMUECKUe U XUMHUUYECKHE CBONCTBA, IMOJyYCHHE.
Ucnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUM.

OO6mrast xapakrepuctuka 3meMeHToB [VA-rpynmel. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHNU OKUCIICHUSI. YTIIEPO/I, ATTIOTPOITHBIC MO (DUKAITNH,
pacnpocTpaHeHue B MpUpoje, (PU3NUECKUe U XUMUYECKUE CBOMCTBA. AncopOuusi.
Kpyrosopor yrinepoga B mpupone. Oxcuabl yriaepoaa, ux (U3MYECKUE U
XUMHUYECKHUE CBOMCTBA, IEUCTBUE HA )KUBBIC OPTaHU3MBbI, IOJYUYEHHUE U PUMEHEHUE.
DKoJIOTHYECKHE TMPOOJeMBbl, CBsi3aHHbIE ¢ okcuaom yriepoaa (IV), rumoresa
100agbHOrO MOTEIJICHUST KJIMMaTa, MapHUKOBBIN 3(PdekT. YrobHas KUcaoTa u eé
CoJI, WX (PUINYECKHEC W XMMHUYECKHE CBOMCTBA, MOJy4YEHHUE M MPUMEHEHHE.
KauectBennas peakuus Ha kapOoHaT-vOHBI. VMcnonb3oBaHue kapOOHATOB B OBITY,
MEJUIIMHE, MPOMBIIIICHHOCTH U CEILCKOM XO3SMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THICH, alleTUJIeH, 3TaHOJ, TJUIEPUH, YKCYCHAsI KUCTIOTa).
[IpupoHbie MCTOYHUKH YTJIEBOAOPOJAOB (Yrojib, TMPUPOJHBIN Ta3, HEDTH),
OPOJAYKTHl UX mepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOJOTUYECKU BaXKHBIX BEIIECTBAX: KUPAX, O€lIKax, yriaeBojgax — U ux
poiM B KM3HM 4elloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COCITMHCHUN.



KpemHunii, ero ¢u3mveckue ©W XHMHUYCCKHE CBOWMCTBA, IMIONyYCHUE U
npuMmeHeHue. CoeTMHEeHHsI KpeMHHMS B pupoae. OOIue npeacTaBaecHus 00 OKCHIC
kpemuus (IV) u kpemHueBoit kuciore. CHIMKAThl, X MCIOJIb30BaHUE B OBITY, B
POMBINIJIEHHOCTH. BaxkHeline cTpouTeabHbIE MaTepualibl: KepamMHuKka, CTEKJIO,
IIEMEeHT, ©OeToH, >Kene300eroH. [IpoGiembl Ge30mMacHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm: vzydeHre o0pa3lioB HEOPTaHUIECKUX BEIIECTB,
CBOMCTB COJISTHOW KHUCIIOTHI, TPOBEICHIE KAaUYECTBEHHBIX PEAKITUN Ha XJIOPHUI-UOHBI
¥ HaOJIO/ICHWE TMPU3HAKOB MX MPOTEKAHMsI, OMBITHI, OTpaKaoImue (U3NIecKre U
XUMHUYECKHUE CBOWMCTBA TAJIOTEHOB M MX COCIMHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C O0Opa3naMu XJOPUAOB (TaJOreHUI0B),
O3HAKOMJIEHHUE C 00pa3IaMu Cephl M €€ COeAMHEHUSIMHU (BO3MOKHO HCTIOIh30BaHUE
BUJIEOMATEPHUAIIOB), HAONIOEHUE Tpoliecca OOYIJIMBAHMS caxapa MOJ JIeUCTBUEM
KOHIEHTPUPOBAHHOMW  CEPHOM  KHUCJIOTHI, M3y4Y€HHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEpPHOW KHCIOTHI, IPOBEICHUE KAueCTBEHHOW peakluu Ha
cyibpaTHOH U HaOJIOJEHUE TMpU3HAKa €€ MPOTEKAHHs, O3HAKOMJIEHHE C
dbu3MYecKUMH CBOWCTBaAMU a30Ta, (ocdopa W uX coeauHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHANIOB), oOpa3naMu a30THBIX U (HochHOpHBIX
yno0peHuil, moy4eHue, CoonpaHue, pacrio3HaBaHUE U M3yUYEeHHUE CBOMCTB aMMHUaKa,
IIPOBEJICHNE KAUEeCTBEHHBIX PEAKIM Ha MOH aMMOHUS U QocdaT-uoH U U3yUCHHE
IIPU3HAKOB KX TMPOTEKAaHUS, B3aUMOJECHCTBUE KOHUECHTPUPOBAHHOW Aa30THOU
KHUCJIOTBI C MeIbI0 (BO3MOXHO HCIOJIb30BAHHE BUACOMATEPHUATIOB), H3yUCHUE
MoJIeJIel KpUCTaUNIMYECKUX PEHIETOK anmasa, rpagura, Qyiepena, 03HaKOMIICHHE
C TPOLECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOTA3a, MOJy4eHHE, COOMpaHne, pacliO3HABAHUE U H3yUCHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peakluuii Ha KapOOHAT M
CHWIMKAT-UOHBl W W3Y4YCHUE TPU3HAKOB WX TNPOTCKAHUS, O3HAKOMJICHUE C
MPOTIYKIINEH CUITMKATHON TPOMBIIIIEHHOCTH, PEIICHUE YKCIIEPUMEHTABLHBIX 33124
o TeMe «BakHelie HeMeTaulbl U UX COSAMHECHUSY.

MeTanjibl 1 UX COeTMHEHUS

OO6mast xapakTepuCTUKa XMMUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnosioxkeHuss B Ilepuonmueckoin cucreme xumuueckux a3nemeHtoB J[. U.
MenpneneeBa u ctpoeHus aTroMoB. CTpoeHue MeTamuioB. Mertaiuinyeckasi CBA3b U
METAJJIMYECKasi  KPUCTAJUIMYECKAs]  pelIETKa.  DJIEKTPOXUMUYECKUU  Psif
HarpsKEHUH MeTauioB. Ou3nueckre U XUMHYECKUE CBOMCTBAa MeTaiioB. OOmue
CIOCOObl MOJy4YeHHUs MeTaioB. [loHSITHE O KOPpPO3MHM METAJLIOB, OCHOBHBIE



CIOCOOBI 3aIUTHI MX 0T Koppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH3a)
Y UX TPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[[lenounble MeTaIbL: NojdoxkeHue B [lepruoandeckoil cucteMe XMMHYECKUX
anementoB JI. . MeHnaeneeBa, cTpoeHME MX aTOMOB, HaXOXIECHHE B IPHUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUAbl U
TUAPOKCUBI HATPUs U Kainsl. [[puMeHeHne NEN0YHbIX METAJIIOB U UX COEUHEHMUIA.

[IlemoyHO3€MENbHBIE METAJUIBI MarHuid MW KajblMil: TIOJIOKEHHUE B
[Iepronnueckoit cucremMe XuMu4yeckux 3semeHToB /. . Menneneesa, cTpoeHue ux
aTOMOB, HaxXOXJieHuE B npupoje. Ou3znueckne U XUMUYECKUE CBOMCTBA MarHus U
Kayiblusl. BaxkHe#mume coeTuHeHUs Kanblus (OKCHT, TUAPOKCHUL, COH). JKECTKOCTh
BOJIBI U CITIOCOOBI €€ yCTpaHEeHUSI.

AnroMuHUN: TIonokeHue B [lepuoanyeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHe aroMa, HAXOXAEHUE B npupoxae. dusznueckue u
XUMHYECKHE CBOMCTBA amtOMUHUS. AM(POTEpHBIE CBONCTBA OKCHJIa U TUIPOKCHIA
AJTFOMUHUSL.

Kene3o: nomoxenue B [lepruonueckoil CUCTEME XUMUYECKUX AIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxoXkaeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTRBA kene3a. OKCuIbl, Tuipokcuabl u cou xenesa (1) u sxenesa
(IIT), wux cocraB, CBOHCTBA W TMOJy4YeHUE. XuUMUYECKUI IKCHEPUMEHM '
03HAaKOMJICHHE C 00pasilaMy METaJIJIOB U CIUIABOB, UX (PU3MUECKUMU CBOMCTBAMH,
U3YYEHHUE PE3yJbTaTOB KOPPO3UH METAJIOB  (BO3MOXXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICUCTBUSI OKCHUJIa KalbIUsl U HATPUS C
BOJIOM (BO3MOHO HCIIOJIb30BAaHUE BHJIEOMATEpPUAJIOB), HCCIEAOBAaHUE CBOMCTB
XKECTKOM BOJIbI, ITPOLIECCA TOPEHHUS HKee3a B KUCIOpOoie (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), MPU3HAKOB MPOTEKaHUS KAaY€CTBEHHBIX pEaKIMil HA MOHBI:
MarHus, KaJbllus, adtoMHHHS, IuHKa, >keneza (II) m kenesza (III), memu (II),
HAOJIOZICHNE W OMKCAHUE MPOILECCOB OKpallMBaHUS IJIAMEHW WOHAMHU HATpHS,
KaJIisl U Kanblusg (BO3MOXKHO HCIOJb30BAHUE BHIEOMATEPHUATIOB), UCCIIECIOBAHUE
aM(pOTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS M THUIPOKCHAA ITMHKA, PEIICHHE
JKCIIEPUMEHTAJIBHBIX 33]1a4 10 TeMe « BakHeHIIne METAIJIbl U UX COCIMHEHUS.

XuMus M OKpPYKAWLIa"A cpeaa

BemectBa n marepuanbl B MOBCEAHEBHOM KW3HHM YEIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB M XUMUYECKHUX peakiuii B ObITy. [lepBas momompb mpu
XUMHYECKUX OKOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpy:Karollel cpeiabl (mpeaenabHasl AOMyCcThUMast
KOHIIeHTpanus BeuiecTs, ganee — [1JIK). Poibs Xxumuu B penieHun 3KOJIOrM4ecKux
npoOem.



Xumuueckuii IKCnepumenm:
U3yueHUue 00pa3ioB MaTEpUaIoB (CTEKIIO, CIJIaBbl METAJIIOB, TOJIUMEPHBIE

MaTepHuabl).

Mesxcnpeomemmnnie ceaszu

Peanuzanusa mexnpenMeTHBIX CBSI3€M MPU WM3YYEHMH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 MHCIOJIb30BaHHE KakK OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHSTUN, TaK U TIOHATUU, SBISIOIIUXCS CUCTEMHBIMH ISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (DaKkT, TUIMOTE3a, 3aKOH,
TEOpUsi, aHallu3, CHHTE3, Kiaccudukaius, TNEPUOJUIHOCTh, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJICIUPOBAHNE, W3MEPEHHE, MOJEINb, SIBICHUE, NapPHUKOBBIMI
3¢ deKT, TeXHOIOTHS, MATEPHAIIHI.

duznka: MaTepusi, aTOM, dJIECKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOTIBI,
PaINOAKTUBHOCTD, MOJICKYJIa, AIEKTPUUYECKHM 3aps, MTPOBOTHUKH,
MOJIYIIPOBOJTHUKH, ~ JAUDJICKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHUE BEIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTAIITMIECKAs
peméTKa, CIUTaBbl, (U3WYECKUE BEIMYHUHBI, CIMHHIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COMHIIE.

buonorus: ¢orocunTe3, apixaHue, Owocdepa, IKOCHUCTEMA, MHUHEPATHLHBIC
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, TTOJIE3HBIC
MCKOTIaeMbI€, TOTUTHBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpPaMMbl OCHOBHOI'O  OOMIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XOJ€ OOy4YeHUss XMMHH B €IUHCTBE y4eOHOH WU
BOCIIUTATEJIbHOMN JAEATEIIBHOCTUA B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMU, NPUHATHIMU B
oOIllecTBe MpaBWJIaMM M HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IMpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATM3AIUU O0YIAFOIITXCS.

JIndHOCTHBIE  pe3ynbTaTbl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCS ~CHUCTEMOWM IIO3UTHMBHBIX LEHHOCTHBIX OpPUEHTAUUMHA U
pacIIMpPEHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) nNaTpHOTHYECKOr0 BOCIHMTAHHSA. I[ICHHOCTHOTO  OTHONICHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAcCIEIHIO,
MOHUMAHMS 3HAYEHUS] XUMUUYECKOM HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MHGOpMAIMEl O ePEJOBbIX JTOCTHKECHUIX U
OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XMMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 YCTPONCTBE MUpPA U OOIECTBA; 2) IPAKIAHCKOTO BOCTIUTAHUS

IIPEJACTABICHUS O COLMAJIbHBIX HOPMAax M MPaBWIAX MEXKJIMYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MI0JIC3HOM, YUeOHOHCCIIEIOBATEIHCKOM, TBOPUYECKON U APYTUX BUAAX ICITEILHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JIESITENIbHOCTH TPHU BBITOJHEHUU
y4eOHbIX, TMO3HABATEIbHBIX 3aJlay, BBHIMIOJHEHWHW XUMUYECKUX HKCIICPUMEHTOB,
CO371aHUU YYEOHBIX TPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO U B3aHMOIIOMOIITH
B MPOIIECCE ITON yUeOHOMU NIeATeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHHE
M TOCTYIIKM CBOMX TOBApHILEH C MO3ULMH HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEJACTBHIA MOCTYIIKOB; 3) MEHHOCTH HAYYHOI0 MO3HAHMS:
MHPOBO33PEHUYECKUE TMPEACTABICHUA O BEUIECTBE W XHMUYECKOM PEaKluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKA U COCTABJISIOLINE
OCHOBY JIJIi TIOHMMAaHUs CYIIHOCTH HAay4YHOW KapTHHBI MUpA, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTUA MPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOJHOM CPENOH, O pOJIM XUMHUM B IIO3HAHUU OTUX 3aKOHOMEPHOCTEM;
MIO3HABATEIbHBIC MOTUBBI, HAMPABJICHHBIC HA TTOJIYY€HUE HOBBIX 3HAHUH IO XUMUH,
HEO0OXoauMbIe JUIsi  OOBSICHEHHsS HAOJI0aeMbIX TMPOIECCOB U  SBJICHUH,
MO03HABATENbHON, MH(MOPMAIMOHHOM W YUTATEIbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSATENIbHOW pabOThl ¢ Y4YE€OHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATypor, JOCTYNHBIMH TEXHUYECKUMH CpeICTBaMU HWH(OOPMAIIMOHHBIX
TEXHOJIOTUI; THTEPEC K 00YUECHUIO U TTO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K €caMOOOpa3oBaHUIO, TPOEKTHOH U  HCCIEI0BaTEIbCKOM
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBIECHHOCTU M YPOBHsI OOyudeHHUS B
JIaJIbHEHUIIIEM;

4) cdopMupoBaHHsI KYJbTYPbI 3A0POBbSI. OCO3HAHHE IIEHHOCTH >KU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha 3JI0POBBIA 00pa3
KU3HH, OCO3HAHUE MTOCIICACTBUI M HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
aJKOroJii, HApPKOTHKOB, KypeHHUs), HEOOXOAUMOCTU COOJIIOACHUS MpPaBUI
0€30MacHOCTH MpU OOpalIeHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY U peajbHOU
KU3HU; 5) TPYAOBOT0 BOCIHUTAHHS: HHTEPEC K TMPAKTUYCCKOMY H3YUCHHUIO
npodeccuil 1 Tpyaa pa3IMuHOro pojia, YBaXKEHUE K TPYAY U pe3yibTaTaM TPY10BOH
NEeATEeIbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHWUU IO
XUMHH, OCO3HAHHBIM BBHIOOP MHAMBUIYATBLHOW TPACKTOPUU IPOJIOTIKEHUS
oOpa3oBaHusl C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB W CIHOCOOHOCTU K XHMUH,
OOIIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEM, ycmemHor mnpodeccroHaabHON
NEATEIbHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUM, TOTOBHOCTh aJIallTUPOBATHCS B
npodeccuoHaIbHON cpeae; 6) IKOJIOrHYecKOro BOCIHTAHHS: DKOJOTHUCCKU
11eJ1eCO00pa3HOe OTHOIIEHUE K MPUPOJI€ KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHMS, TMOHMMAaHHE IIEHHOCTH 3J0pOBOr0 W 0Oe3omacHoro obpasa
KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHKE IIEHHOCTH COOTIOACHUS TPaBHUII O€301aCHOTO
MOBEJICHUsI MpU paboOTe C BEMIECTBAMU, a TAKXKE B CHTYAIHUSIX, YTPOXKAIOIIUX
3I0POBBIO W KU3HU JIOJIEH; CTOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIy4aeMble MPHU
M3YUYCHHHM XUMUHU, U1 PEIICHUS 3a7a4, CBSA3aHHBIX C OKPYKaIoIIeW MPUpOIHON
Cpedoil, Uil TOBBIMICHUS YPOBHA HKOJIOTUYECKOW KYJIbTYpbI, OCO3HAHUS
r100ambHOTO  XapakTepa SKOJOTHYECKHX TMpoOJeM H MyTed UuX peuleHHs
MOCPEACTBOM  METOJIOB  XMMHH, OKOJOTHMYECKOTO  MBIIUJICHUS, YMEHUSA
PYKOBOJICTBOBAaTbCSI MM B TMO3HABATEJIbHOW, KOMMYHUKATHBHOM W COLMAIBHOU
MIPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe wMmeTanpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33pPEHUS O0IIEHayYHbIE TOHATHUS (3aKOH, TEOPHsI, MPUHITHII,
runore3a, (¢akT, CUCTEeMa, MpPOLEeCcC, OSKCIEPUMEHT U JAPYroe.), KOTOpbIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TMO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABIECHUE O LIEJIOCTHOM
HAy4YHOU KapTUHE MUpa, U YHUBEpCAIbHbIE YUueOHbIe NEeUCTBUS (I103HABATEINIbHBIE,



KOMMYHUKATHBHBIC, DPETYISTUBHBIE), KOTOpble O0ECIEeYUBaOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILIECTBIICHUIO Y4EOHOM
NEeSTEbHOCTH.

ITo3naBaTe/ibHBIE YHHBEPCAJbHbIE YueOHbIe nelicTBHsi Ba3oBbie

JIOTHYECKHUEe TeHCTBUA:

YMEHHUSl MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS P OCBOCHUU
3HAHUW: PACKPbIBATh CMBICT XHMHUYECKUX TMOHATUN (BBIICISATH UX XapaKTEpHBIC
NPU3HAKK, YCTaHABIMBATh B3aUMOCBS3b C JAPYTMMH MOHSATHUSMH), UCIOJb30BaTh
MOHSTHUS 1J11 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS U
KPUTEPUU ISl KJIacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PpEaKIIil,
yCTaHABJIMBATh MNPUYMHHO-CIIECJICTBEHHbIE CBSI3U MEXKIYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbBIC, JIETyKTUBHbIE, [0 aHAJIOTHN),
JieJaTh BBIBOJIbI M 3aKJIIOUEHHUSI; yMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS OHITHUS
(OpeIMETHbIE U METANpPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yeMble B XHMHH, MPEOOpPa30BBIBATH IMIUPOKO MPUMEHSIEMbIE B XHUMHH
MOJIEJIbHBIE MPECTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasI
dopMyna u ypaBHEHHE XUMHYECKONW pEaKIMh — TPH peHIieHuHu y4eOHO-
MO3HABATENbHBIX 337]a4, C YYETOM ATUX MOJICNbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKH MU3Yy4Ya€MbIX OOBEKTOB — XUMHUYECKUX
BEILECTB U XUMHUUYECKUX PEAKUUM, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U IPOTUBOPEYUHS B M3y4AEMBbIX MPOLIECCaX U SBJICHUSX.

Ba3oBnle ucciiegoBarejabcKkue 1eiiCTBYA.

YMEHHUE HCIIOJIb30BaTh ITOCTABJICHHBIC BOMIPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs1 ((OPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
NPaBUJIBHOCTH  BBICKA3bIBACMBIX  CYXKJCHUH; MPUOOPETECHUE  OIbITa IO
IUTAHUPOBAHUIO, OpPTaHU3AlMM W TIPOBEJCHUIO YYCHHUYECKHX OSKCIECPUMEHTOB,
yMEHHE HaOJI0/aTh 3a XOJOM IpOoIlecca, CaAMOCTOSATEIBHO IMPOTHO3UPOBATH €T0
pe3yabTar, popMyaupoBaTh 0000IIECHHS U BEIBOIBI TI0 pe3yJibTaTaM IMPOBEAEHHOTO
OTIBITA, KCCIIEIOBAHMS, COCTABIIATh OTUET O MPOJIeTIaHHON padoTe.

Pa6ora ¢ undopmaumei:

YMCHHE BBIOMpATh, aHAJU3UPOBaTh W HHTCPIPETUPOBATH HHGOPMALIMIO
Pa3IMYHBIX BHJIOB M ()OPM IIPEACTABICHHS, TOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJIApHAs ~JUTEparypa XHMHYECKOTO COJEpKaHHS, CIPaBOYHBIC
mocobus, pecypchl MHTepHETa), KPUTHUYECKH OICHUBATh MPOTHBOPECYUBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUnIHbICE METOJBI M 3aIllPOCHl MPH TOWCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMBIX I BBITOTHCHUS
y4eOHBIX U TI03HABATEILHBIX 33/1a4 OMPEACIIEHHOTO TUIIA, MPUOOPETEHNE OTbITa B



00JlaCTM  KCIOJIb30BaHUS  HMHPOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O HCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOUpaTh ONTUMANIbHYIO (OpMY Mpe/ICTaBlIeHUs HHpOpMAUU U
WUIIOCTPUPOBATh pEIIaeMble 3aauyd HECIOXHBIMM CXEMaMHM, JHarpaMMamy,
apyrumu  popmamMu rpaukd M MX KOMOMHAIMSIMHM; YMEHHUE HCIOJb30BaTh U
aHAJIM3UpPOBaTh B IIpolEecce Yy4YeOHOW M UCCIENOBATEIbCKOM JEATEIBHOCTH
MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO X034WCTBAa U TpaHCIIOPTa
Ha COCTOSIHHE OKPY’KarOIIEeH IPUPOTHOM CPEbI.

KoMmyHHKaTHBHBIC YHHBeEpCaJIbHbIe Y4eOHbIe JeHCTBUA:

YMEHHUS 3a]1aBaTh BONPOCHI (B X0JI€ AUajiora u (Uju) JUCKYCCUH) MO CYLIECTBY
oOcyxJgaeMoil TeMmbl, (OPMYyJIUPOBAaTh CBOM MPEMAJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEIJIOKEHHOW  3a/auyd; YMEHHs MPEACTaBIATh IOJyYEHHBIE
pe3ynbTaThl NMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX;
JieNaTh MPE3EHTALMI0 PE3YJIbTATOB BBIIOJHEHHUSI XHMHUYECKOrO0 3SKCIEPHUMEHTA
(JTabopaTOpHOTO OIBITa, JIAOOPATOPHOW pPAabOTHI IO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTAa); YMEHHUSI Y4e€OHOT0 COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM IO3HABATEIBHOM U UCCIIEN0BATEIBCKOU NEATENBHOCTH IIPU PELLIEHUN
BO3ZHHKAIOIIMX MPOOJEM Ha OCHOBE yd€ra OOLIMX MHTEPECOB M COrJIACOBAHMS
no3uuuid (00CykaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPIUHALIHS
COBMECTHBIX JICWCTBUM, ONPEACICHUE KPUTEPHUEB IO OIEHKE KadecTBa
BBIIIOJIHEHHOW PabOThI U IpyTHE).

PeryisiTuBHBIC YHUBepcaibHbIe YUeOHbIe 1elCTBUA:

YMEHUE CaMOCTOSITEIbHO OIpPEAeNATh e JEATeNbHOCTH, IUIaHUPOBATh,
OCYULIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTD, BbIOMpaTh Hanbosee 3p(HeKTUBHBIE CIIOCOObI PEIICHHs YYEOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENBHO COCTAaBJISATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM AJITOPUTM  JICMCTBUM TIIPU BBINOJHEHUHW 3aJaHUA C Y4YETOM
IOJyYEHUs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX U PEAKIMSIX,
OLICHUBATb COOTBETCTBHUE IOJYYECHHOI'O pe3yJbTaTa 3asBJICHHOM LEIH, YMEHHE
UCII0JIB30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCIOBUY 3aJaHUN.

HHPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMETHBIX pPE3yJbTAaTOB MO OCBOCHUIO 00s3aTEIHHOTO
COJIepKaHUs, YCTAHOBJIEHHOTO JaHHOW QenepanbHOil paboueil Mporpammoit,
BBIJICTISIFOT: OCBOCHHBIC OOYYalOIIUMKCS HAy4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBui, cnenuduueckue Uil OpeIMETHOW oOsiacTh  «XUMHUS», BHUJIBI
NEATeIbHOCTH MO  TOJYyYeHUI0O HOBOTO  3HAHWS, €ro HMHTEpIpeTalluu,
MpeoOpa30BaHUIO U IPUMEHEHUIO B Pa3TUYHBIX YUYCOHBIX U HOBBIX CUTYyaIUsX.



K xoHity oOydeHnus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX MOHSTHUM: aToM, MOJIEKYIa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBAa, MOJb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XMUMHUYECKasi pPEakius, Kilaccu(ukaius peakiuii: peaxiuu
COCAVHEHHUS], PEAKUMU PpA3JIOKEHUS, PEAKIUU 3aMELICHUS, PEAKIUH
oOMeHa, K30~ M SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BON A((HEKT peakiui,
SJIPO aTOMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTAIb, PaINyC aTOMA,
XUMUYECKasl CBSI3b, MOJISIPHASI U HEMOJISIPHAS KOBAJIEHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(TIporieHTHAsE KOHIIEHTpAIlKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUU H
MIPUMEHSIThH 3TU MOHSATHS PU ONKUCAHUU BEILIECTB U UX MPEBPAILICHUIH;
WCITOJIB30BaTh XWMHYECKYIHD) CHUMBOJIMKY JUISI COCTAaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

OMPENEIISITh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OHMHApHBIX  COCJUHEHHUSX,
IIPUHAJIC)KHOCTh BEUIECTB K OINPEACIEHHOMY KJACcCy COCAUHEHUM I10
dbopmynaMm, BHJ XUMHYECKOW CBs3M (KOBaJ€HTHAasT W HWOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSIX;

packpeiBath cmbica [lepuogmueckoro 3axkona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mnojiokeHusa B [lepuoguueckoil cucreme,
3aKOHOB  COXpPAHEHHs  MAacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuuHyto Qopmy I[leprognyeckoi
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3nyaTh TOHSTUS «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OOJbLINE MEPHOJIbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabnuue «llepuonuueckas cucteMa Xxumudeckux a3nemeHto J[. .
MenaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/ipa, 0011ee YUCIIO SJIEKTPOHOB U
pacrnpeiesieHUe UX 1Mo JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(PUIIMPOBATh XMUMHUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIMX B pEaKIUU
BEUIECTB, N0 TEIUIOBOMY 3 (DexTy);

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHMUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IIOATBEPKIAsl ONMCAHNUE NPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHHWA XHMUYECKHX IIPEBpAIllCHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa MO (opMmyse COeauHEHMUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XHMUYECKOU pEeaKInH;

PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICITHTEIHHON ACSITEILHOCTH — aHATU3 U
CUHTE3, CpaBHEHME, O0O0OO0IIeHHE, CHCTeMAaTH3aluI0, KIaCCU(PUKALUIO,
BBISIBJICHUE TMPUYMHHO-CJIEJACTBEHHBIX CBSI3ed — JUIsl U3Y4YEHHUS CBOMCTB
BEUIECTB M XHMMHUYECKHX pEaKIUH, eCTECTBEHHO-HAyYHbIE METOMbI
NO3HAHUSA — HAONIOACHUE, W3MEPEHHE, MOJECIUPOBAHHUE, IKCIIEPUMEHT
(peayIbHBIN ¥ MBICIICHHBIN);

CJIeI0BaTh IPaBUJIaM MOJIb30BaHUSI XUMUUECKON MOCY 101 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuUjiaM OOpaleHusi C BelIeCTBaMH B
COOTBETCTBUM C MHCTPYKUMSMH 110 BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OTBITOB I10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BOOpO/a M KHCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C OMPEICNIEHHOM
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI 1O PACMO3HABAHUIO PACTBOPOB WIECIOYEH U
KHCJIOT C MOMOILBI0 MHAUKATOPOB (JIakMyc, (heHON(PTanerH, METUIIOPAHK
U ApYyTHE).

K xonIiy oOyuenus B 9 kiacce npeaMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKUX MOHSATHUM: XHUMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIO’)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKas PEeaKivs, XUMUYECKasi CBA3b, TEIIOBOU A eKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pPAacTBOpP,  DJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, BJIEKTPOIUTUYECKAS IHCCOLUALMS, PEAKIUH HOHHOIO
oOMeHa, KaTaim3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMbIE PpEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIHUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJJTIOTPOITHS,
aM(OTepHOCTb, XUMHYECKast CBSI3b (koBasieHTHas, MOHHAaA,
METaNInYecKas ), KpucTaJinyeckas pemeTka, Koppo3us METaioB, CIJIABBI,
CKOPOCTh XMMHYECKON pEaklUHH, MPEIEIbHO AOMYCTUMas KOHUEHTpalus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKMX TMOHATHU U
OPUMEHATH 3TH OHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLCHUI;
UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISl COCTaBieHHUS (HopMyil
BEILIECTB U YPAaBHEHUN XUMHUUECKUX PEAKLINM;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTh BELIECTB K
onpene’aeéHHOMY KJacCy COEIMHEHH 1o (opmyiaMm, BHJ XHUMHYECKOU
CBA3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKOH (QopMyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWUYECKUX COCAMHEHHH, THUI KPUCTAIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBaTh cMmbIich Ilepuonnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBaTh W XapaKTEePU30BaTh
Tabnuunyto (opmy Ilepuoanyeckoil cUCTEMbl XMMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHATHUS «IJlaBHas mnoarpynna (A-rpynma)»y U «moOodHas
noarpynna (b-rpynma)», wmaibie ¥ OOJbIIME TEPUOABI, COOTHOCUTH
0003HaueHU, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUUYECKHX JJIEMEHTOB (COCTaB U
3apan  sApa, oOIiee YHCIOo SJIEKTPOHOB U pACIpeiesieHHe HUX IO
AJNIEKTPOHHBIM CIIOSIM), OOBACHSTH OO0IHME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCJUHEHUN B IPEAENIax MaJbIX NEPHOIOB U
IJIaBHBIX TOJATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacTBYIOIIMX B pEaKLUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO M3MEHEHHUIO CTENEHEH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M cHEU(DUUECKHEe XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUK;

COCTABJISITh YPABHEHMSI DJEKTPOJUTUYECKON JAUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOT'O



oOMeHa, ypaBHEHHUS pEaKIWi, TOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECCKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca 3TUX PEaKIINiA;
MPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX TIPEBPALIEHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOF0 XHMHYECKOTO 3JIeMEHTa Mo (opMmylie COeTUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU pEeaKInu;

coOJTr01aTh TIpaBuJIa MOJb30BAHUS XUMUYECKON TTOCYI0HM 1 TaOOpaTOPHBIM
obopysoBaHMEM, a TakXkKe TMpaBuia OOpallleHHs C BEHIECTBAaMH B
COOTBETCTBUM C HWHCTPYKIIMSMH I10 BBITIOJIHCHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB T10 TIOJTYYCHHIO i COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(amMMmaka 1 yriaekuciioro rasza);

IPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBI COCTAB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MyTEM XJOpUI-, OpOMUA-, WMOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
AMMOHHSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTICPAIIMH MBICIIUTEIILHOM IEITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3AIINIO, BBISIBIICHUE PUUYUHHO-
CIICICTBCHHBIX CBSI3€H — JJIS U3YUYCHHUSI CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKImii, ECTECTBEHHO-HAYYHBIC METOABI TIO3HAHUS — HAONIOACHMUE,
M3MEpEHne, MOJACIUPOBaHUE, DKCTIEPUMEHT (pPeaIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

KoJgunuyecTBo 4acoB

Ne HaumeHnoBanue pasaenoB u DJIeKTpOHHBIe (HuppoBLIe)
n/n TeM NporpaMMbl Beero Konrpoasnsre 1IpaxTHaeckne o0pazoBaTelbHbIE pecypchbl
padoThI padoThI
Paszpnea 1. IlepBoHayaibHbIe XMMHYECKHE OHATHUS
Xumust — BakHas 00JIaCTh
€CTEeCTBO3HAHUSA U Bu6morexa IIOK
11 NPAKTHIECKON JIEATEITBHOCTH S 2 https://m.edso0.ru/7f41837c
YeJioBeKa
BemectBa u xumMuueckue bubnmoreka [JOK
1.2 peakiuu 15 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. Baxkneiiuue npecraBuTe/Ii HEOPraHU4eCKNX BellecTB
Bosznyx. Kucnopon. [lonarue bubnmoreka [JOK
21 00 okcumax 6 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubnmnoreka [IOK
2.2 U COJIAX 8 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lonsitue 00 bubmuorexa [JOK
2.3 OCHOBaHUAX 5 1 1 https://m.edso0.ru/7f41837c
OcCHOBHbBIE KJIACChI bubmuorexa [JOK
2.4 HEOPraHWYECKUX COCIMHEHU 11 1 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 30
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Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudecknx 31eMmeHToB /[I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[lepnoguyeckuil 3aK0H U
[lepnoanueckas cucrema Bub6mnorexa LIOK
3.1 XUMHYECKUX d1eMeHToB J[. U. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XHUMHUecKas CBSI3b.
bubnuoreka [JOK
3.2 OxucnuTenbHO- 8 1 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKL{I/II/I
bu6mmoteka [IOK
Hroro no pazzeny 15 https://m.edsoo.ru/7f41837c
bubnuoreka [JOK
Peseperoe Bpemst 3 https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68 4
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9 KJIACC

KonuyectBo 1yacos DJIeKTPOHHbIE
No i/ HanMeHoBaHMe pa3jeioB U TeM (wnpponnie)
°n/m
NMPOrpamMmbl KourpoJubnbie | IlpakTuyeckue 00pasoBaTebHbIe
Bcero pecypchl
padoThI padoTsbI
Pa3nen 1. BemecTBO 1 XuMHYecKHe peaKun
[ToBTOpeHue u yroyOneHne 3HaHU bubnuoreka [JOK
11 OCHOBHBIX Pa3zesioB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmuoreka [JOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
13 DIEeKTPOIIUTHYECKAS TUCCOLAALINSL. bubmuoreka [JOK
' XUMUYECKHe PEaKkIuu B pacTBOPax 8 1 1 https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HeMeTa/uibl 1 UX cOeIMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
21 snementoB VIIA-rpymmsl. ['anorenst 4 1 https://m.edso0.ru/7f41a636
OO01as xapakTepUCTUKAa XUMHUYECKHUX
292 anemeHToB VIA-rpymmel. Cepa u eé 6 butmiorexa IOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTUKa XUMHYECKHIX
23 sr1eMeHTOB VA-rpymmbl. A3ot, Gpocdop u ux 7 1 Bubmorexa IIOK

COCINHCHUA

https://m.edsoo.ru/7f41a636
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OO6mrast xapaKTepuCTUKa XUMUUYECKHIX

24 aneMmeHToB IVA-rpynnel. Yraepoa u 8 ]hSHGJIH/IOTeKa LHOK
KPEMHI I HX COCTHHEHNS ttps://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. MeTajliibl H HX COeIMHEHUS
31 06 . bubnmoreka [JOK
: II1e CBONUCTBA METAILTIOB 4 https://m.edso0.ru/7f41a636
5 bu6moteka [{OK
3.2 BaxxHel1e MeTaaibl 1 UX COEIUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro no paszneny 20
Pasnen 4. XuMus u okpyzaiomnas cpeaa
bu6moteka [IOK
4.1 BemiectBa u Marepuaisl B )KMU3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no paszneny 3
. bu6moteka [IOK
C3EPBHOC BPEM3 3 https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

KoauvecTBo yacon DJIeKTPOHHBbIE
Ne Tlata uuposbIe
Tema ypoka o0pa3oBaTejibHbIE
n/n Konrpoabubie | IIpakTuyeckue | mu3ydeHus
Bceero pecypcbl
padoTsbI padoThI
[Ipenmer xumuu. Ponp XuMuu B 5KU3HU bu6nunorexa [JOK
1 yesoBeka. Tena u BemecTna 1 https://m.edsoo.ru/ff0d210c
bu6mnorexa [IOK
2 Ilonsgarue o METOAaxX IMO3HAHUA B XUMHUU 1 https://m.edSOO.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B Ta0OpaTOPUHU U IPUEMBI Bu6mmorexa IIOK
3 obpaIlieHHus € 1abopaToOpHbIM L https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
YucTele BemecTBa U cMech. CriocoObl bubmuoreka [JOK
4 paszesieHus: cMeceit 1 https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabota Ne 2
5 «Pazenenue cMeceli (Ha mpuMepe 1 BH6J_IHOTeKa HOK
OUHCTKH TIOBAPEHHOM COMTH)» https://m.edsoo.ru/ff0d28c8
bu6munoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https:/m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE IIEMEHTHI. 3HAKH bu6mmoreka [JOK
! (CUMBOJIBI) XUMHYECKHMX DJIEMEHTOB 1 https.//m.edsoo.ru/ff0d2be8
bubnuorexa [JOK
8 [IpocThie U ClIOXKHBIEC BEIIeCTBA 1

https://m.edsoo.ru/ff0d2a6c¢c
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bu6mmorexa [IOK

3aMeIeHus], 0OMEHa)

9 ATOMHO-MONEKYIIAPHOE yHeHHE https://m.eds00.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumuueckast popmyna. BajgeHTHOCTH bu6miorexa [IOK
ATOMOB XUMHUECKUX 3IEMEHTOBR https://m.edsoo.ru/ff0d2eae
OTHoOcUTENbHAs aTOMHAs Macca. bubmuoreka [JOK

11 https://m edsoo.ru/ff0d323
OtHOcUTENbHAsA MOJIEKYJIIpHAs Macca ps://m.eds00.ru C
MaccoBast 10311 XUMUYECKOT'O bu6nmmoreka [JOK

12 3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
KomnuuectBo Berectra. MoJib. bu6mmorexa [IOK

13 MonsipHast macca https://m.edso0.ru/ff0d5230
du3znueckre U XMUMHUUYECKHUE SIBIICHUS. bu6nunorexa [JOK

14 XuUMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipr3Haku u ycinoBus NpoTEKaHUS bubmoreka [IOK

15 XMMHYECKUX pEaKnun https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MacChl BEILIECTB. bubmmnorexka IOK

16 XUMUYECKUEe YPaBHECHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTa, Macchl

17 BEILIECTBA 110 YPABHCHUSAM XUMUYECKUX Bubsmorexa IIOK

. https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukarus XuMHUECKUX peaKIini
18 (coeHEHHs], pa3IOKEHNS, Bu6morexa [HOK

https://m.edsoo.ru/ff0d3f34
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M. B. JlJomoHOCOB —

19 yuéHblisHIEKI0eauCcT. O000IIeHNE 1 Bubmmorexa [IOK
CHCTEMATH3aIHS 3HAHMIA https://m.edsoo.ru/ff0d40c4

) KonTponbnas padota Nel mo teme bubmoreka [JOK

0 «BemiecTBa U XUMHUYECKUE PEAKIIHN https://m.edsoo.ru/ff0d4290
Bo3znyx — cmecp raszoB. CocraB bubmuoreka [IOK

21 Bo3ayxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BemiectBo. O30H
DuU3NYECKHE U XUMUYECKUE CBOKCTBA

22 KUCIIOpoza (peakiuu OKUCICHHS, Bu6moreka LIOK
ropenne). [TorsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco0bI oJTydeHus: KUCI0poJia B

23 1abopaTOPUK M MPOMBIILIEHHOCTH. Bubmmorexa [IOK
TIpHMEHEHH® KHCTOPOIa https://m.edsoo.ru/ff0d497a
TerutoBo# 3 PerT XuMUIEeCKOM

Y peaKuu, IOHATHE O Bu6moreka [[OK
TEPMOXHMHYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3/IyXa, CIIOCOOBI eTo bu6miorexa [IOK
NPeOTBPAITIEHHS https://m.edsoo.ru/ff0d4c4a
IIpaktuueckas padora Ne 3 o Teme

26 «[lonyuenne u cobrpanme KUCIOPOIa, Bubsmoreka IIOK

HU3y4YEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Bonopoa — s5emMeHT u npocTtoe

bu6mmoreka [IOK

27 BelecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK

28 Bojiopoaa. [Ipumenenne Bomopoaa https://m.edsoo.ru/ff0d4dd0

bu6mnorexa [IOK

29 IlonaTHe 0 XUCHOTAX 1 CONAX https://m.edso0.ru/ff0d50d2
CriocoObI TIONTydeHust BOAOPOIa B bubnmoreka [JOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme

31 «IToy4yenne 1 cobMpaHue BOIOPO/IA, bubmorexa [IOK
W3YHUCHHE €TO CBOHCTE» https://m.edsoo.ru/ff0d4f42
ModnsipHblii 00bEM ra30B. 3aKOH bubmuoteka LIOK

32 ABorazpo https://m.edsoo.ru/ff0d542¢
Boruncnenus o6b€Ma, KoMyecTBa

33 BEIIECTBA I'a3a [0 €r0 H3BECTHOMY BH6{H’I0TGK3 [HOK
KOITMHECTBY BEMECTBA HITH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra30B 1Mo

34 YPAaBHEHMIO PEAaKIIMU Ha OCHOBE 3aKOHA Bubmmoreka [IOK
06BEMHEBIX OTHOLICHHH 308 https://m.edsoo.ru/ff0d5708
du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK

35 BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TorsTue 06 bubmoreka [IOK

WHJMKAaTOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pactBoputens. HackieHnubie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOpbl. MaccoBas _
[IOMTs1 BEMIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTrueckas padora Ne 5 mo Teme

38 «HpHFOT?BJIeEme paCTB?pOB c ) Bubmmorexa [JOK
ONpPEACICHHON MaCCOBOU 10JIEU https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
KonTponbnas padota Ne2 o teme bubmoreka [IOK

39 «KI/ICJ'IOPOJI. BOI[OPOI[- Bonga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmorexa [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA

41 KHMCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX BH@.IHOTeKa HOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHuUs: cOCTaB, Kiaccu(DUKaIus, bubmuoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonydyenune u XuMHUYECKUE CBOMCTBA bubnmoreka [JOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanus, bu6mmoreka [JOK

. HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue n XuMHYECKHE CBONCTBA bubnuoreka [IOK

KHCIIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpemHue): HOMEHKIIATYpa,

46 CIIOCOOBI TTOTyYEHHUS], XUMHYIECKUE bubmiorexa [IOK
CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas pabota Ne 6. Perenue

47 AKCIIEPUMEHTAJIbHBIX 33/1a4 IO TEME BuGnmorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUI
['enernueckas CBsA3b MEXIy KiaccaMu bu6mnorexka [IOK

48 HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50

. bu6mmorexa [IOK

49 O06o01IeHre U CUCTEMaTH3alHsl 3HAHUM https://m.eds00.ru/00ad9ch2
KonrtponbHast padota Ne3 o teme

50 "OCHOBHBIE KJTACChI HEOPTaHNYESCKUX bubsmorexa LIOK
CoeaMHeHMI" https://m.edsoo.ru/00ad9ela
[lepBBie TOMBITKU KIacCCHPUKAITUN

51 XMMHUYECKHX 3JIEMEHTOB. IToHATHE 0 Bubmmorexa IIOK
IPYIIAX CXOMHBIX HIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Teproauueckuii 3aK0H U

52 [leproauuecKas CHCTEMA XMMHIECKUX bubmiorexa [IOK
snementos JI. M. Menneneesa https://m.edsoo.ru/00ada52c

bubmoreka [IOK

53 1lepnopst, rpyIIsL, HOArPyHIILL https://m.eds00.ru/00ada52c

E4 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka LIOK

saep. M3otomnsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3I1eKTPOHHBIX 000JI0YeK

55 aToMOB 351eMEHTOB lepnomuueckoit EH6J_I/I;I°T6§3 HO/IéO 426
cuctemsl [[. 1. MeHnaeneeBa ttps://m.edsoo.ru/d0adacbe
XapakTepucTuka XHMHYECKOTO

- 3JIEMEHTA TI0 €ro MOJIO0KEHUIO B Bu6imoreka [OK
[Tepnoguueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3navenue [lepuoaudeckoro 3akoHa JIs
pa3BuUTHUA HayKu U npaktuku. /. 1. Bu6muoreka [JOK

>7 MemnzeneeB — y4€Hblii, nesiaror u https:/m.edsoo.ru/00ada96e
IpaXxTaHuH
DIEeKTPOOTPHUIIATETFHOCTh ATOMOB bubmuoreka [JOK

58 XAMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuoreka [JOK

59 HonHas XuMuecKas CBA3k https://m.edsoo.ru/00adac34
KoBaneHTHas nosnspHas XUMHAYECKast bubnuoteka [IOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HeMosIpHas XMMUYeCKas bubmmnoreka [IOK

61 CBSI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK

62 Crenenn okncnenns https://m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bu6mnorexa [IOK

63 peaxIuu https://m.edso0.ru/00adb076

bu6munoreka [JOK

64 OKuCIUTETN U BOCCTAHOBUTEIH https://m.eds00.ru/00adb076

65 KonTponbnas padora Ne4 o reme bubnmmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenne aroma. XUMUYECKAsL CBSI3b)

https://m.edsoo.ru/00adb486

PesepBHbIit ypok. O60011eHre u bubmoreka [JOK
66 CUCTEMAaTH3aLMs 3HAHUU 1 https://m.edso0.ru/00adb33c
PesepBHbIitl ypok. O600mIeHrEe U bubnmoreka [JOK
67 cucTeMaTu3aus 3HaHu! 1 https://m.edsoo.ru/00ad9ch2
PesepBHeIit ypok. O600mIeHNE U bubnmmoreka [JOK
68 cucTeMaTu3anus 3HaHu| 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHbBbIE
Ne Jara uugposbIe
iy Tema ypoka Beero Kontpoabnbie | IlpakTHuec H3yueHus o0pa3oBaTejibHbIE
padoThI KHe padoThl pecypchl

[Tepuonnueckuit 3akoH. Ilepuoanueckas

1 CHUCTEMa XUMHYECKHUX 351eMeHToB 1. U. 1 brbmorexa LIOK

https://m.edsoo.ru/00adb59e

MeneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB

2 XUMHUYECKUX JJIEMEHTOB TIEPBBIX TPEX 1 Bubmmorexa LIOK
HepHOIOB https://m.edso0.ru/00adb6b6
Knaccudukanus u HoMeHKIIaTypa bubmuoreka [IOK

3 HEOPraHWYECKHUX BEILECTB 1 https://m.edsoo.ru/00adb7e2
Buabl XUMHYECKOH CBA3H U THUIIBI bubmuorexa [JOK

4 KPUCTAJUIMYECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 «IToBTOpEHUE U yTITyOJIeHUE 3HAHUI 1 1
OCHOBHBIX Pa3J/IeoB Kypca 8 Kiacca»
Knaccugukanus XuMHUECKHX PeaKUUi 0 bubmuoteka [IOK

6 Pa3IMYHBIM NIPHU3HAKAM 1 https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUUYECKOU

7 peakuuu. I[TOHATHE O TOMOTEHHBIX U 1 bubnmorexa [IOK
FeTEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
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IlonsaTrue 0 XUMHIECKOM PaBHOBCCHHU.
(I)aKTOpLI, BJIMAIOIINUEC HA CKOPOCTb

bu6mmoreka [JOK

OKCIICPUMCHTAJILHBIX 3a1a4»

8 XMMHYECKON PEaKIMH U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO PaBHOBECUS
OKUCIUTETLHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
9 peakuuun https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTHYECKON
10 mucconuanuu. CuibHbBIE U cladble bubmmorexa [IOK
AIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
bu6mmorexa [IOK
- VioHHbIEe ypaBHEHHs peakiui https://m.edso00.ru/00add448
XuMHUecKre CBOMCTBA KHUCIOT U
12 OCHOBAHMI B CBETE TPEJICTABJIECHUI 00 bubmmoreka LHOK
MEKTPOTHTHYECKOH THCCOTHATIHH https://m.edso0.ru/00add5d8
XuMHUecKre CBOMCTBA COJIEH B CBETE
13 IPEICTABIIEHUI 00 JIEKTPOIUTUYECKON bubmmoreka LHOK
ACCOLHALHH https://m.edso00.ru/00add8b2
. bubmmoreka [IOK
14 TonsTue o ruaposuse coneh https://m.eds00.ru/00add9d4
. bubmuoreka [IOK
15 O00011IeHIE U CUCTEMATU3AIAS 3HAHUI https://m.edso0.ru/00addd12
16 [TpakTnueckas padora Ne 1. «Pemenue bubmoreka [IOK

https://m.edsoo.ru/00addbfa
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KonrponsHas padora Ne2 o teme

17 «ONEeKTPOIUTUYECKAsT TUCCOLIUAIIUA. bubmmorexa LIOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMU B PACTBOPAX»
OO01mast XxapakTepUCTHUKA TAJIOTCHOB. bubmmoreka [JOK

18 XHUMHYECKHE CBOMCTBA Ha TPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MOJIyYCHNUE, bubmmorexa HOK

https://m.edsoo.ru/00ade104
MPUMEHEHUE

20 [Tpaktuueckas pabota Ne 2 o Teme bubmmoreka LIOK
«Ilomy4yeHne COIAHOM KUCIOTHI, U3y4EHUE https://m.edsoo.ru/00ade348
e€ CBOWCTBY
Brruncnenus mo ypaBHEHUSIM

21 XUMHYECKHMX PEAKIIMHM, €CIIM OJUH U3 bubmmorexa [IOK
PEAreHTOB /IaH B W3OBITKE https://m.edsoo.ru/00ade488
OO01mas xapakTepuCTUKA SJIEMEHTOB bubnmoreka [JOK

22 VIArpymnmnst https://m.edsoo.ru/00ade64a
AnnoTponHeie MOM(UKALIUU CEPBHI.

23 HaxoxeHue cepbl ¥ €€ coeIMHEHHH B BH6JIH’IOTGK3 HOK
npupoae. XuMHYECKUE CBOMCTBA CEPhI hitps://m.edso0.ru/00ade64a
CepoBoaopo/i, cTpoeHue, PU3NICCKUE U bubnuoreka [IOK

24 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,

25 (pu3MYecKre ¥ XUMUYECKUE CBOMCTBA, bubmiorexa [IOK

MIPUMEHEHUE

https://m.edsoo.ru/00adea28
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XHUMHUYECKHUE pcaKknuu, JICKalue B
OCHOBC IIPOMBIIIJICHHOT O crocoba

26 TIOJTy4€EHHUS CEPHOI KMCIIOTHL. brbmiorexa LIOK
. https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpe/bl COeTMHEHUSIMU CEPBI
Brruncienue MaccoBot JOJIM BLIXOAA bu6mmoreka [IOK

21 MIPOJYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO11as XxapakTepUCTHUKA 3JIEMEHTOB

- VArpynnsl. A30T, pacCpOCTpaHEHUE B Bu6mmorexa [JOK
NpHUPOe, YUNICCKUE U XUMUICCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero GuU3N4IecKue U XMMUYECKHe bubmuoreka [IOK

29 CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
ITpaktuueckas pabota Ne 3 o reme

30 «ITonyueHre aMMHaKa, U3y4eHne ero bubmmorexa LIOK
CBONCTBY https://m.edso0.ru/00adf180
A30THas KucioTa, €€ hu3nueckue u bubnmnorexa [IOK

31 XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHMSI B Ka4€CTBE MHHEPAIBHBIX

32 ynobpennii. XuMHUYECKOe 3arpsi3HeHNE bubmmorexa LIOK
OKpYKAIOIIEit CPE/Ibl COeTHHEHIAMMU https://m.edso00.ru/00adf518
a3ora
doctop. Oxeun pochopa (V) u

33 pochopHas kucnora, GU3MIECKHUE U Bubmiorexa TIOK

XHUMHWYCCKHE CBOfICTBa, MOJIYyUCHHC

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue (ocdaroB B KauecTBe

bu6nmmoreka [JOK

34 MUHEpaIbHBIX yI0OpEeHUI. 3arpsi3HeHnE
HpHPOHOi cpestsl hochaTamr https://m.edsoo.ru/00adfc20
Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubmmoreka [JOK

35 ($U3UYECKUEe U XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adfd9c
Oxcuppl yriaepona, ux puznyeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKHE Bu6nuorexa [JOK

36 IPOOIIEMBI, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

. bubnuorexa [JOK

37 YroinbHas KHCIOTa U €€ Con https://m.eds00.ru/00ae006c¢
ITpakTuueckas padota Ne 4 o Teme

38 "[losrydyeHne yrieKucioro rasa. bubnnorexa [IOK

https://m.edsoo.ru/00ae027e
KavecTBenHnas peakuus Ha kKapOoHAT-HOH"

39 [lepBoHavanbHBIC TOHATHS 00 bubnuoreka [IOK
OpPraHMYEeCKUX  BEIIeCTBAX  Kak https://m.edsoo.ru/00ae054e
COEMHEHMSIX yrieposa

5 bu6nunorexa [JOK

40 Kpemuuii u ero coennennus https://m.edso0.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenne
HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME Bu6morexa [OK

41

«BaxaelIme HeMeTaJUIbl U UX
COEIUHEHU»

https://m.edsoo.ru/00ae0bf?2
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Konrtpomnsnas padora Ne3 o teme

42 «BakHeiime HeMeTaUTbI B UX Bubmiorexa IIOK
COCIMHCHHUS» https://m.edsoo.ru/00ae0e18
OO01as XxapakTepUCTUKA XUMHUYECKHUX
3JICMEHTOB — METAJUIOB. MeTayutndecKast

43 CBS3b U METAJUIMYECKAsA KPUCTAUINYECKAS bubmorexa [IOK
peméTka. OU3NUECKHe CBOHCTBA https://m.edso0.ru/00ae103e
METaJlIOB
XHMUYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMHUYECKUM PSIJl HANPSKEH U Bubmmorexa IIOK
METAIIIOB https://m.edso00.ru/00ae1156
OOu1re criocoObl OTYYEHUST METAILIOB.

45 CmuiaBbl. BeruciieHust o ypaBHEHUSAM BuGuoreka [IOK
XUMHUYCCKUX PCaKIHUM, CCIIN OJIUH U3 https://m.edsoo0.ru/00ae1156
pEareHTOB COJEPKUT MTPUMECH

bubmuoreka [JOK

46 llonsTHE O KOPPO3HU METAILIOR https://m.eds00.ru/00ae1278

bu6mnorexa [IOK

4l IllexoHbIe METAILIE https://m.edso0.ru/00ae14b2

bubmuoreka [JOK

48 Oxcubl ¥ THAPOKCUIBI HATPUS U KaJIUs https://m.eds00.ru/00ae14b2
[IlenoyHO3eMENbHBIE METAUTBI — KATBITUIA bubmuoreka [JOK

49 Y MarHui https://m.edsoo.ru/00ae15e8

bubnmoreka [JOK

50 Baxueiinie coennHeHus KaablUs 1

https://m.edsoo.ru/00ael15e8
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51 OO00011IeHIE U CUCTEMATHU3alMs 3HAHUH
JKEcTKOCTh BOABI U CIOCOOEI €6 bu6mnorexa [IOK
52 YCTpaHECHUS https://m.edso00.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "YKECTKOCTD BOIBI M METOIBI €6 bubmmorexa [IOK
yerpanenns” https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
54 ATHOMAHUHA https://m.edso00.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubmmnorexa [IOK
55 TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.eds00.ru/00ae1d86
Oxcupl, TuIPOKCHabI U cou xkene3a (1) bu6mnoreka [IOK
57 u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIAS 3HAHUI
[TpakTnueckas padora Ne 7. Pemenue
IKCIIEPUMEHTATBHBIX 33/1a4 110 TEME Bu6mmotexa [IOK
59 «BaxHennme MeTasibl U UX COCTUHEHUS https://m.edso00.ru/00ae3de8
BrruncneHus mo ypaBHEHUSIM XHMHYECKUAX
peaKIui, ecIu OJMH U3 PEarcHTOB JaH B
60 M30BITKE MITH COJIEPIKUT MTPHMECH. Bubnmorexa IIOK
BrruncieHus MaccoBOM JOJIM BBIXO/a https://m.edso0.ru/00ae1750
MIPOJYKTA PEAKIIUN
61 O0001IeHE U cUCTeEMAaTH3alisA 3HaHUI
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KonrponsHas padora Ne4 o teme

62 «Baxnennme MeTasibl U UX COCTUHEHUS 1
BeniecTsa u matepuansl B TOBCETHEBHOM bubmmoreka [JOK
63 YKU3HM YEJI0BEKa 1 https://m.edso0.ru/00ae3f50
XHWMHYECKOE 3arpsA3HEHUE OKPYKaroIen bubmmoreka LIOK
64 cpepl 1 https://m.edso00.ru/00ae4270
Pons xuMuu B penieHnH 3K0JI0rHYECKAX bubnmnoreka [IOK
65 npobem 1 https://m.edsoo0.ru/00ae4270
PesepBHbIit ypok. O600mIeHre U bubnmoreka [JOK
66 cHCTEMAaTH3alNs 3HAaHUH 1 https://m.edso0.ru/00ae0dOa
PesepubIil ypok. O60011eHNE H bubmuoreka [IOK
67 CUCTEeMAaTU3alus 3HaHUI 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O6001ICHHE 1 bubmoreka [JOK
68 CUCTEMAaTH3aLMs 3HAHUU 1 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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