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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIETO OOpa30BaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IPOrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHu4,
npeacraBieHapx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
MpPOTrpamMMBbl BOCITUTAHUSA W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumuu Aa€T MpEACTaBICHHUE O IENIIX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAET  00f3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHPOBAHHUE IIO
pazzienaM M TeMaM IPOrpamMMbl MO XHWMHH, OINPEIEISAECT KOJIMYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
OCOOEHHOCTEN 00ydYarommxcsi, OIpeneasieT BO3MOXKHOCTU IpenMera s
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHMs] XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIILHON AESITENBbHOCTH OOyYaroulerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
pOoJib UTPAIOT (HOpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIEHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II00aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECCKOM,
MUIIEBON U 9KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allii  BO3MOXXHOCTEH JUIsl CAMOPa3BUTHUS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIMOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOW JeSITeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM S TEIBHOCTH;



3HaKOMHUT CO CIeUU(UKON HAay4YHOI'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIAJa HA EAUHCTBO IPUPOABI M  YEJIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOM rPaMOTHOCTH
00yyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUWSAM, K IPUPOAE, K UYEIOBEKYy, BHOCHT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHbIE HaMpaBiICHUS B OOYYEHUH XMUMHHU 00ECTIEUMBAIOTCS CTIELHUPUKOMA
colepKaHUsl yY4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NEeAaroru4yecku
aJIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHCTEMbI IMEPBOHAYAIBHBIX MOHATHUA XUMUHU,
OCHOB HEOPraHWYECKON XMMHU M HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX ITOHSATHN
OpraHU4eCKON XUMUU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUH O XHUMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMbl MOHATUH O
XUMHUECKON peakuud. OOe 3T CHCTEMBbl CTPYKTYPHO OpIraHM30BaHbl I10
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa kKak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TpEACTaBACHUNA 00 dJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIICCTB B
pacTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIUPHUYECKU
MOJIyUEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OTHOTO  YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM  OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl MO XHUMHUHU CHOCOOCTBYET (hOPMHUPOBAHUIO
MPEJICTABJICHUSI O XMMHUYECKOM COCTABIIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
U METoJlaM MO3HaHMs B Hayke. M3yueHrne XuMHUM IPOUCXOJIUT C TPUBJICUEHUEM



3HAHUM W3 paHee HM3YUYECHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid MUupy,
«buonorus. 5—7 knacce» U «PuU3UKaA. 7 KIaccy.

[Ipy w3yueHWW XUMHUHU TPOUCXOIUT (OopMUpPOBaHWE 3HAHWK OCHOB
XUMUYECKOM  HAyKd Kak  o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHWUS,
NPAaKTUYECKON JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMMX (PAKTOB, MOHSATUH, 3aKOHOB
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO
XapakTepa, s3bIka HayKd, B MPUOOIICHUU K HAYyYHBIM METOJaM MO3HAHUS MpHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEeaKiHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATEIbCKON JESATEIbHOCTH, OCBOEHUU IMPaBWI OE30MaCHOTO
oOpallleHHsI C BEIECTBAMU B MOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
Ba)KHOE 3HAYCHUE MPUOOPENN TaKUE 1IEITH, KaK:

— (opMUpOBaHHE HMHTEUICKTyalbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIIbHOMY NMPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJEHHOCTh OOyYEeHHMs Ha CHCTEMaTH4YecKoe MpHUOOIIeHNE
0o0y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  IPUOOPETEHHIO
oOyJarolmuMuUCAd  OMbITa Pa3HOOOpPa3HOW  ACSATEIBbHOCTH, TO3HAHUS W
CaMOIIO3HAaHUs, KJIFOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTCHIUM), WMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHUE ISl PA3IMUHBIX BUIOB ACATEIbHOCTH;

— (QopmupoBanue o0mel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUM OOBICHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOILIEro MUpPA, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIC NPH U3YUYEHUU
XUMUH, TMPUMEHATh UX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHOW XU3HU U
TPYAOBOM JAEATEIBbHOCTH;

— (¢dopmupoBaHre y OOydYalOIMMUXCA TyMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW I BBIPAOOTKH DKOJIOTHUYECKH
11eJ1ecO00pa3HOT0 TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPaHEHUs CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIeHHOCTH
JaJIbHEHIIIETO 00yICHMS.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHHUS XHUMHH Ha YpOBHE
OCHOBHOT0 0011ero ooOpa3zoBanus, coctasiser 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B HezeNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumuu. Poib XMMHUM B )KU3HU Y€TOBEKA. XUMHUS B CUCTEME HayK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemectTB. [loHsATHE 0 METOAX NO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U CIOKHBIE BenIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTtHocuTeNnbHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHECHHH.

KommyectBo BemectBa. Monb.  MonsgpHas wmacca. B3auMocssA3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKUA. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHMHUYECKHE YpaBHEHMUS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEeHHs, 3aMEIICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICeHUE BOCKA, TAsSHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIOIEHWEe M ONHCAaHWEe NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJeHCTBUE
xenesa ¢ pactBopom conu meau (1), uzyuenue crmocoOoB pa3aeneHus: cMecei: ¢
MOMOINbID ~ MarHurta,  (GUIBTPOBAHWE,  BHIIAPUBAHWE,  JIUCTUJUISAIHS,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAaHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJAEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BeliecTBO. HaxokneHue kucimopoga B Mpupojae, (Ppu3nyeckue U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIy4eHUs] KHCIOopoAa B JIA0OpaTOpHMM W MPOMBINUIEHHOCTU. KpyroBopor
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢GuU3MUECKMe U XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiii 00BEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B NPHUPOJE M B KU3HU 4eloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcupoB. Dusnmveckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kuciaor. Ouzndeckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa coneil. ®Pu3nyeckre W XHUMHUYECKHE CBOWCTBA
conen. [lomyuenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHHUSI W TMpEeKpalieHusi TropeHus (mokapa), O3HaKOMJIEHHUE C
oOpa3llaMi OKCHUJOB UM OINHUCAaHWE HX CBOWCTB, IOJy4YE€HHUE, COOUpaHHUeE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE



Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOmoieHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C Pa3JIMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BHUIEOMATEpUATIOB), HCCIEAOBaHUE 00pPa3IOB
HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumoiericTBusl okcuga Menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUI HEUTPAIU3aLUY, ITI0JyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajula JPYyrMM HW3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jaemeHToB JI. . MenaeneeBa. CTtpoeHne atoMoB. XHMH4YECKasi CBS3b.
OKHcINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
rpyImax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHIBL.

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Teppoanyeckoit cucrembl xumuueckux d3yemeHToB J[. WM. Menneneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBhIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNnaM U NEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIS pa3BUTHUS Hayku U npaktuku. [[. 1. Menaenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIC PEAKIIUU.
ITponecchbl okucieHnsI 1 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT M ILIEJIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiu pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemnmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIONb30BAaHUE KaK OONIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO1Iue ecTeCTBEHHO--HAayUHbIE IOHATUS: HAy4yHbBIM (PaKkT, TUNoresa,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: Marepus, aTroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUM 3apsj, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSTHUE BELIECTBA, ras, (U3NUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJIBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
. N. MenaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalvs, KalbLHUs U UX
COCIMHEHUN B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEHIETOK, 3aBUCMMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAINIMYECKON PELIETKN
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JU4YHBIM KJlaccam
HEOPraHWYECKHUX COECIMHEHUI, TECHETHYECKAas CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuvHbIM Mpu3HaKaMm (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TO YYacTHIO KaTaliu3aropa). ODK30- M DHIOTEPMHUYECKHE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. [loHsATHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HA CKOPOCTh XUMHUYECKON pEaKkIUu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ 3JIEKTPOIUTHYECKON  TUCCOUMALMHU.  DJNEKTPOJHUTBI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. CteneHpb nuccounanuu. CUIbHBIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS TPOTEKaHUS PEaKIUd HOHHOTO
oOMEHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIell B CBETE NPEJACTaBICHUN OO 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPOINPOBOHOCTH PACTBOPOB BEIIECTB, Mpolecca AUCCOLMAIMM KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX NMPU3HAKA MPOTEKAHMS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJCIEHUE Ta3a, O0Opa30BaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3IoKEeHMUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX pEAKIUWA Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

OO6miass xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucmoTa, XMMHYECKHE CBOWCTBA, MOJyYEHUE, IpUMEHEHNE. JlecTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWlIne XJIOpUIbl U UX
HAaxXO0KJEHUE B IPUPOJIE.



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CtpoeHue u GunvecKkue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUEe U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a moiy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEpHOM KHCJIOTHI, KAUECTBEHHAsI peakius Ha cyibdar-uoH. HaxoxaeHue cepbl
U €€ COCOUHEHUN B NPUpPOAE. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CPEelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AmMMuak, ero pu3nUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHNE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHME W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauectBenHast peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHUE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCJIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KaueCcTBe MUHEPAIbHBIX YJI0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKpYKarollen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, MOYBBI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoiictBa. Oxcun docdhopa (V) u  docdhopHas KuCIOTa,
dbu3uYecKre U XMMUYECKUEe CBOMCTRA, nonyueHue. Mcnonbs3oBanue gocdartos B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

OO6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKUCICHUA. YTJIEPOJ, aUIOTPOITHBIC
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6iusa. Kpyrosopor yriaepona B mpupoje. OKcuasl yriepoja,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTHUYECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runore3a rno0ambHOTO TOTEIUICHUS KJIMMATa, MAapHUKOBBIN
addekt. YronpHas KucioTa U €€ ColM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHUYECKHMX BEHIECTBAX Kak O
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUPAX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IMOIYYCHHE U
npuMmenenue. CoenuHeHus: KpeMHUsi B npupoje. OOmue npencraBieHust o0
okcuje kpemuus (IV) u kpemuueBoii kuciore. CHUIMKaThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIIECHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENIHLHBIX MATEPUAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOJI0/ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTPAKAIOIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJIOI€HOB M HMX COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3naMu XJIOPUIOB (TajJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
WCIIOJBb30BaHUE BHUJCOMATEpPUAIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa NOJ JECUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI, W3YYCHHE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMHU a30Ta, (ochopa u ux
COCIMHEHH (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEpPUAOB), 0Opa3lamMu
a30THBIX U PoCcHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, pacro3HaBaHUe U
U3YYEHHUE CBOMCTB aMMHUaKa, IMPOBEJICHUE KAYECTBEHHBIX pEaKkluid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON Aa30THOW KUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
aZcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTA3a, TMOJyYeHHE, COOMpaHHUE, PACMO3HABAHWE W H3yYEHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEIACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl U M3yYCHHE NPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIIMENH CHJIMKATHOW MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIePUMEHTATbHBIX
3a7a4 1o TeMe « BakHeuIe HEMETaJUIbl U UX COCTUHEHUSY.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX MOJOXEHUS B [leproinueckon cCucTeMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKasd KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crmocoObl mMonMydeHuss MeTawioB. [loHATHE O KOPPO3WMH METAJIIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHNN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCUAbl M THUAPOKCUILI HATpus W Kanus. [IpuMeHeHHe HIeIOUHbIX
METAJUIOB U UX COCAUHECHUMU.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Iepuonnueckoint cucreMe xumudeckux odnemeHTtoB JI. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3NUeCKHe U XUMUYECKHE
CBOMCTBAa MarHus W Kajblius. BakHeWInne coeauHEHUs Kaablus (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
du3znyeckrue U XUMUYECKHE CBOMCTBA amtOMHUHMS. AMQOTEepHBIE CBOICTBa
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHHE aToMa, HaAXOXKJIECHUE B npupoje. Pusnyeckue u
XUMUYECKue CBOMCTBa xkene3za. Okcuabl, Tuapokcuabl U conu xkenesa (1) u
xenesa (III), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWMCTBaAaMHU, HW3YyYECHHE PE3yJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHIA
KaJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJbLUs, AJIIOMUHUSA, [INHKA, KeJe3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE MPOLIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kadusd M Kajlblus (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJIA ATIOMUHUS U THUAPOKCHUJIA IUHKA, PEUICHUE IKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U UX COCTUHEHUSD.

XuMus 4 OKpy:Kaomas cpeaa

BemecTBa 1 Marepranbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPABJICHUSX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKpYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpamusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXnpeaIMETHBIX CBS3€W NMPU M3YYEHUM XMMHMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MIPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJENb, SBICHUE, NMAapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKU, (DOTOIIEMEHT, BEIIECTBO, TeN0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMUECKasi pelETKa, CIUJIaBbl, (PU3MYECKHE BEJIMYMHBI, €IMHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATHLHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOJIHI,
M0JIE3HbIE NCKOIAaeMbl€, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHHU B €IMHCTBE Y4EOHOU U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMUA B OOIIECTBE MpaBWJIaMH MU HOPMaMH IMOBEJCHHUS M CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyJarOIITUXCSl.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHEHTAUA |
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH{ B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHpopManmein O TEpPeAOBBIX JOCTHXKCHHUSX M OTKPBITUSAX MHPOBON H
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIBHBIX HOpPMaxX M MpPaBUIAX MEKIUYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HON, Y4eOHO-MCCIIEN0BATENHCKOM, TBOPUECKOW M JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YU€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHWI0O W  B3aWUMOINOMOIIM B  TMpolecce dTOM  ydueOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEUIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAWMble IJisi OOBSICHEHUS HaOII0IaeMbIX IIPOLIECCOB H
SBJICHUH, MO3HABATEIbHON, MH()OPMAIIMOHHOW U YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJIE HABBIKOB CaMOCTOSTEIbHONW pabOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K camM0o00pa3oBaHUIO, MPOEKTHONM U  HUCCIEN0BaTEIbCKOU
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKIMMHU BEILIECTBAMU B OBITY U pEaIbHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY HU3Y4YEHHUIO mpodeccuid M Tpyla pa3IudyHOIO
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHIUBUyAIbHOM  TPAEGKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAEC KaK MCTOUHHKY
KU3HH Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAHUE LIEHHOCTHU 370POBOIO
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBusl O€30MACHOTO TIOBEJICHHS MpU paboTe ¢ BEIIECTBAMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, IS
NOBBIIICHUS YPOBHS DJKOJIOTHUECKOW KYyJIbTYPhl, OCO3HAHMS TJI00AIBHOIO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M IMyTeHd HX PEelIeHUs MNOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE OOecrneurnBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU AESITENbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAaHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU MOHATUSAMH), UCIIOJIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3yUYEHUs, CTPOUTDH JIOTUYECKUE PACCYXACHUS (MHIYyKTUBHBIE, JETyKTUBHBIC,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METaNnpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMblC B
XVUMHH, TPEoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUNA 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUECKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3aJa4, C y4€TOM OTUX MOJCIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XHMHUYECKUMX pEaklUud, BbIBIATH  OO0IIMe
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIiecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yibTaT, GOPMYIUPOBATH 000OIIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATH M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3NMYHBIX BUAOB U (GOpM TMPEACTABICHUS, TMOJY4aeMyl0 M3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE MPUMEHSATh Pa3InYHbIe METO/BI U 3aIIPOCHI IPU MOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JIs BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy IpEACTaBICHUSI
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpadyuku U UX KOMOMHAIUSAMUY;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydeOHOH U
HCCIIEIOBATENbCKON NEATEIIbHOCTH uH(popmanuio 0 BIIMSTHUHU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CyLIECTBY 00CykmaeMoil TeMbl, (OpPMYJIUPOBaTh CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XMMHYECKOrO HKCIIEpUMEHTa (Ja0opaTOpHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OINpPEACNATh LEIN AESTENbHOCTH, IAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y T03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbleé B YCIOBHUH
3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO

coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIC OO0YUYaIOIIUMUCS HAy4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
neucTBUl, creurduyeckue Ui TpeaMETHOM o01acth «XUMUS», BHJIBI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHny oOydeHus B 8 kijacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MMOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIUs peakiuii: peakiiui COSAMHEHUS, PEaKIIUU Pa3I0KEHNUS,
peakuuu 3aMelIeHUs, PEeakUu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsT U HEMOJSIpHAsh KOBAJIGHTHAsl CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBIEHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpEAeNATh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy



COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT X MojoxeHus B [lepuoanueckoii cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (Gopmy [lepmomnueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytmma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIME MEPUOJIbI, COOTHOCUTh 0003HAUYCHHMS, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuMHYeckux siaeMeHtoB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsA]  fjpa, oOOIIee YHCIo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIHUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
IIPEBPAICHUN B PA3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO »3JIeMEeHTa 1o (opMmyiie
COEIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

MPUMEHSITh OCHOBHBIE ONEpPalMd MBICIUTEIBHON JEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHCTeMaTH3aIuIo,
KJ1IacCU(UKAIMIO, BBISBIICHUE NMPUYUHHO--CJICACTBEHHBIX CBSI3€H — st
W3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECKHX PEaKIHMi, €CTeCTBEHHO-
Hay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHHWE, WU3MEPEHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHUYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
71a00pATOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHIO W COOMPAHHIO



K

ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pPacno3HaBAHMIO PACTBOPOB IIEIOYEH M  KHCIOT C IOMOIIBIO
UHJIUKATOPOB (J1akmMyc, peHondTaaentH, METUIOPaHXK U APyTHUe).

KOHIly oOyueHus B 9 kJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHNA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEILECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULATEIBHOCT, CTEIIEHb
OKUCJICHUS, XUMHUYECKas peakUus, XHMHYECKas CBs3b, TEIJIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIIUTHYECKAs TUCCOLMALINS, PEAKIUH MOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMBbIe PEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJuIMuecKas), KpUCTANIMYECKass pelETKa, KOppO3Hs
METaJIOB, CIUIaBbl, CKOPOCTh XHMMHYECKOW pEaKIUH, IPEEIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHITHH U
MPUMEHSThH ATU MOHSITHS MPY OMUCAHUU BEUIECTB U X MPEBPALICHUM;
HCIIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS COCTaBJIEHHS (popMmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEOUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTH
BEILIECTB K OMNPEAEIEHHOMY KJAacCy COEIMHEHH 1o (opmysiaM, BUA
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMUYecko (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COEIWHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBATh W XapaKTEpU30BaTh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie ¥ OOJbIIHME NEPUOABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX 10 OJJIEKTPOHHBIM CJOAM), OOBACHATH OO0LIUE
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB U UX COCAUHEHUN B
npeaenax MajiblX MEPUOJOB U TIABHBIX MOJTPYIIT C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITY U COCTaBY YYAaCTBYIOLIUX B
peaKiuu BELIECTB, MO TEIJIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTETCHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIAs OIMNUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJIOYEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUul
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T'€HETUUECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUNA B Pa3IUUHbBIX
YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo QopMmylie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, MPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIN;

coOno/IaTh  TMpaBWIa  TOJIb30BAHUS  XMMHUYECKOW TIOCYJIOH W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh PEAKIMH, TNOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIHO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cumukar-, cyiubdar-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC ONEpPAllid MBICIUTEIBPHOW JEITeTbHOCTH —
aHAIIM3 W CHHTE3, CpaBHEHHME, OO0OOIICHHE, CHCTEMaTU3alHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAONIOJCHHUEe, U3MEPEHHUEe, MOJICITUPOBAHKE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne

HaumenoBanue pa3aesioB u

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

IpakTnyeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [{OK
MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XUMU4YECKHE 15 1 0 bubnunoreka LIOK
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmuorexa [IOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 3 0 1 bubnmnorexa [JOK
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJIACChI 11 1 1 but6mmorexa [IOK
HEOPraHWYECKUX COEANHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30



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

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edsoo.ru/7f41837¢c
Mengaene-eBa. CtpoeHue
aroma
Xumuueckas CBS3b. Eubs 10K
noImoTeKa
3.2 Oxucanensio- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bubnunoreka LIOK
" 1
TOTO Mo pasaey > https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmiorexa IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOT'PAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/m P Kourpoububie = IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoTshI padoThI
pecypcbl
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpEeHME U yriayOIeHHE 3HAHUN 5 1 0 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs AUCCOLIMALIHS. 8 1 1 bubmmorexa [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
91 OO6m1ast xapakTepruCTUKa XUMUUYECKHIX 4 0 1 bubnmnorexa [JOK
' sneMenToB VIIA-rpymmnsl. ['anorens https://m.eds00.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 brbmmorexa LTOK
' PYIIIBL -ep https://m.edso0o.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKHIX Bt LOK
nonnoTexa
2.3 A- LA 7 0 1
21eMeHTOB VA-TpYIIIBL. A3OT, hochop https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
24 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 8 1 2 bu6muoreka [JOK
' aneMmeHToB [VA-rpynnsl. Yriaepoa u https://m.edso0o.ru/7f41a636



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

KPEMHUN U UX COCTUHEHUS

Uroro mo pazneny 25
Pasznea 3. Meraiibl 1 HIX COeINHEHUS
bubnunoreka LIOK
A 7! 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxxuelnme Metauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 buGnuorexa [JOK
' 1 P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bceero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
JKW3HU yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B 1aboparopuu u bubnuorexa [JOK
3 . 1 1
npuéMbl 0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucThic BemecTBa U CMECH. 1 bu6nmoreka [JOK
CrniocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
[IpakTnueckas pabora Ne 2
6 «Paznenenue cMmecell (Ha mpumepe 1 1 bubmorexa HOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6mmorexa [IOK
7 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
8 XUMHYECKUe dJIEMEHTBI. 3HAKH 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

9 [IpocThie U CIOXKHBIE BEIIECTBA bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [TOK
YIApHOE ¥ https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuMudeckas popmyia. bubnuorexa [JOK
11
BaneHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAS Macca.
12 OtHOcUTENbHAs MOJIEKYJISIpHAsS bubmorexa LHOK
YIp https://m.edsoo.ru/ff0d323c
Macca
13 MaccoBas 10151 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
14 KomuuectBo BemecTBa. MoJib. bu6nmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
15 dusnueckre U XUMUYECCKHE bu6nmoreka [JOK
SIBJICHUS. XUMUYECKasl PEaKIHs https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
16 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
17 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
18 BEILIECTBA 10 YPABHEHHSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
19 Knaccugukanus XuMuaeckux bubnuorexa [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakiuil (CoeuHeHus1, Pa3IoKeHuUs,
3aMelIeHus1, oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK
20 . 0000
PHIMITIONEACT. LOODIIEHAE 1 https://m.eds00.ru/ff0d40c4
CHCTEMAaTH3alUs 3HAHUH
Kontponbnas padota Nel o teme
21 «BelecTBa 1 XUMHUUYECKHUE bubmmorexa [TOK
Hl https://m.edsoo.ru/ff0d4290
peaKIm
Bo3s — cMech ra3oB. CocraB
22 BO3 nya Kucaopox — diieMeHT H bubnorexa [IOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
dusnueckre U XUMUYECKHAE
93 CBOMCTBA KHCIIOPO/a (peaKkiuu bubnnoreka [JOK
okucneHus, ropenue). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHIax
CriocoObl MostydeHus KUCaopo/ia B
24 J1a00paTOpHH U MIPOMBIILIEHHOCTH bubmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoit 3¢ ekt xumMuueckoit
o5 peaKuuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIMSIX
Tomnuso (HePTh, YTOJIb U METAH).
26 3ar ;13He1§He¢1;o3 - a, CII0COOBI c)ero bubmiorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
27 [IpakTuueckas pabora Ne 3 o Teme bubmmorexa [OK

https://m.edsoo.ru/ff0d4ae2



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

«[Tomyuenne u cobupanue
KUCIIOPOJIa, M3YYCHUE €ro CBOHCTBY

Bonopon — aneMeHT u npocroe

bubmuorexa [JOK

28
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
dusnueckre U XUMUYECKHE
29 cBoiicTBa Bomopoza. IlpuMenenne bubmorexa [IOK
Aopoa. 1p https://m.edso0.ru/ff0d4ddo
BOJIOpOa
30 ITousaTHe 0 KUCIOTaX M COJAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
31 Crioco0bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
32 «ITonyuenne u coOupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJA, U3yUYEHUE €0 CBOMCTBY
33 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa
34 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus 005EMOB ra3oB MO
35 aBHEHMIO PEAKIIMU Ha OCHOBE bubmorexa LIOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0HA 00OBLEMHEIX OTHOIIIEHHUH ra30B
36 du3nYecKre U XMMUYECKUe bubmuoreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuil. [Tonstue 00 bubnmoreka [JOK

WHIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBopuTens.
HaCBIIJ_IeHHBIe 1 HCHACBIIIICHHBIC

bubmuorexa [JOK

38
pactBopbl. MaccoBasi 10Jist https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
39 «IIpuroroBiieHre pacCTBOPOB C bubnnorexka HOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
40 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcuel: cocTaB, KIaCCH(PUKALINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
42 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
43 OcCHOBaHUS: COCTaB, bu6mmoreka [IOK
KJ1accuukaims, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue n XMMHU4ECKHE CBOMCTBA bubnnoreka [JOK
44 .
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
(cpenrine) P Bummorexa [IOK
47 CIOCOOBI NOTYYEHUS, XHMHUUECKHUE

CBOMCTBA

https://m.edso00.ru/00ad9474
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[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bubmuorexa [JOK

48
3a7a4 1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHCHHIN
I'eHeTnveckas CBSI3b MEKIY
49 KJIaCCAaMH HEOPTaHHUYECKUX bubmorexa [JOK
N p https://m.edsoo.ru/00ad9a50
COCTMHCHUI
50 O60061eHre U cucTeMaTu3anus bubnnoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
o1 "OCHOBHBIE KJIACCHI bubmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHHI
[TepBbie TOMBITKY KIACCHPUKAITUN
52 XUMHUYECKUX AIeMeHTOB. [loHaTHe 0 bubmorexa HOK
’ https://m.edso0.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
53 [Iepnonnueckas cucrema bubnnoreka [JOK
XAMUYECKUX deMeHToB /1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
54 [Tepuospl, rpynibl, HOATPYIIIBI bubmotexa [JOK
PHOIEL, TPYHIIHL TOAPY https://m.edsoo.ru/00ada52c
55 Ctpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000709eK
. bubnmuorexa [JOK
56 aToMOB 3JieMeHTOB [lepuoanueckoit

cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XUMHU4YECKOI O
3JIEMEHTA IO €r0 MOJIOKEHUIO B

bubmuorexa [JOK

57
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoanyeckoro 3akoHa
58 JUISl pa3BUTHSI HAYKU U IPAKTUKH. J]. bubnnorexka HOK
W. MenneneeB — yu€Hbli, negaror https://m.edsoo.ru/00ada96e
Y TPpKJIaHUH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB bu6mmoreka [IOK
59
XHMHYCCKHUX 3JIEMCHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
4
60 OTHAT XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
61 KoBasieHTHas nonsipHast XuMU4ecKas bubnuorexa [JOK
CBSI3b https://m.edso0.ru/00adaab8
62 KoBanentHas HenossspHas bubnnorexka [JOK
XUMHUYECKasl CBS3b https://m.edso0.ru/00adaab9
bu6nmoreka [JOK
63 C
TETICHD ORHCICHHA https://m.edso0.ru/00adae28
64 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
65 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa [JOK
https://m.edso0.ru/00adb076
KonrtponbHast padota Ne4 o reme
66 «CTtpoeHne aToMa. XuMHUUYECKast bubmotexa [JOK
P ’ https://m.edso00.ru/00adb486
CBSI3b)
67 PeseprubIil ypok. O60061eHIE 1 bubnmuorexa [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

cUCTeEMAaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/00adb33c

68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEMaTHU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
69 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME
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9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubnuorexa LIOK

N https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAaHU OCHOBHBIX pa3eiioB Kypca
8 Kitacca»

Knaccudukanust xumMmuaeckux

6 €aKIMi 10 Pa3INYHBIM 1 bubmorexa LOK
p p https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 ITonsiTHE O CKOPOCTH XUMHYECKOU 1 bubnnoreka [HOK

pPCaKunu. ITonsiITHE O TOMOTEHHBIX

https://m.edsoo.ru/00adbe9a
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U TCTCPOTCHHBIX PCAKIUAX

IloHATHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuorexa [JOK

8 Ha CKOPOCTh XUMHUYECKOUN pEeaKIINNA
p peaktt https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMUYECKOT'0
paBHOBECHUS
9 OKUCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM
10 nccoruanuu. CuibHbBIE U c1a0blie Bubmorexa ITOK
a 1A, https://m.edso00.ru/00adcd68
AIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peakIuil bubnmorexa LOK
M peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE bubnuoteka [JOK
MpeJICTaBICHH 00 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBETE IIPEICTABIEHUN 00 bubmmorexa [IOK
pedl N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITonsgarue o ruaponnse coiaei bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U CUCTeMAaTH3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. bubnnoreka [HOK

«Perienue SKCIICPUMCHTAJIbHBIX

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

3agaqd»

KonTtponsnast padora Ne2 o reme

«OIIEeKTpOIUTUYECKAs bubmumoreka [IOK
17
JUcconanusg. XUMHAYECKUE https://m.edsoo.ru/00addecQ
PEaKIMK B pacTBOPax»
OO0m1as XxapakKTepucTUKa
18 rajJJoreHoB. XMMHUYECKHE CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/00addfe2
Ha IIpuUMepe Xjopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XI/IMII/)IquKH: CBOIiCcTBa bubmorexa LIOK
’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, IPUMCHCHHE
[IpakTrueckast padora Ne 2 o
20 teme «llorydenue consgHoi bubmorexa [JOK
i . . https://m.edsoo.ru/00ade348
KHUCJIOTHI, H3yUCHHE € CBOWCTBY
Berurcnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUid, €CIIN OJUH bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKA bubnuoteka [JOK
a1eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
93 cepbl. Haxoxnenue cepel 1 e€ bubnuorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10poa, CTPOCHHE,
P P P bubnmoreka [JOK
24 ¢du3nueckrue 1 XUMHUYECKHE

CBOWCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢u3nvecKkre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JICKAIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a

26 MOJTYYEHUS] CEPHOM KUCIIOTBHI. bubnnorexka HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIle cpebl
COCTUHEHUSIMU CEPBI

97 Beruucienue MaccoBoit 1011 bubmuorexa [JOK
BBIXOJa MPOIYKTA PEAKLIHUHI https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOJIE bubmmorexa LHOK
pacipoctp pHpoze, https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOMCTBA
AMMHuak, ero pusnuecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYeHUE bubmorexa HOK

> HOIyH https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTtuyeckas padora Ne 3 o
30 teme «llonyyeHue ammuaka bubmorexa HOK
i . ’ https://m.edso00.ru/00adf180
U3YYCHUE €T0 CBOWCTBY

31 A3oTHas Kuc0Ta, e€ GU3nIecKre bubnmoreka [JOK
Y XMMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH

bubmuorexa [JOK
32 aMMOHHS B KaYeCTBE

MUHEPATBHBIX YIOOpPEHHUI.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsiI3HEHNE
OKPYKaroIle cpebl
COEIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
dbocdopHas kuciaora, GUndecKre

bubmuorexa [JOK

33 1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue pocdaros B
34 KaueCTBE MHUHEPATbHBIX bubnnoreka [JOK
yno0peHuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yraepon, pacipocTpaHeHHAE B
35 npnplc))ne, g)mnljlecxie u bubmorexa LHOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxcupl yraepona, ux gpusnaeckue
U XUMHYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl bubnuorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJepoja
(Iv)
N bubmuorexa [JOK
37 YrobHas KHEIOTa i €€ con https://m.eds00.ru/00ae006c
[TpaxTrueckast pabota Ne 4 o
38 teMe "llosrydeHue yrieknuciaoro bubnnorexka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
39 [lepBoHauanbHbBIE TOHATHUS 00 bubnnorexka [JOK

OpTraHU4YCCKUX BCIICCTBAX KAK O

https://m.edso0.ru/00ae054¢
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COEIMHEHUSX YIiepoaa

40 KpemHunii u ero coequHeHus buGnnorexa LIOK
https://m.eds00.ru/00ae080a
[TpakTuueckas padota Ne 5.

41 Pemenue skcniepuMeHTaNbHbBIX bubnnorexka [HOK
3a/1a4 1o reme «Baxxueimue https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtponsnast padora Ne3 o teme

42 «BaxkHenme HeMeTallbl U UX bubmorexa LHOK

https://m.edso0o.ru/00ae0e18
COCTMHCHUS»
OO61as xapakTepucTUKa
XUMUYECKHUX 3JIEMEHTOB —

43 MeTaJI0B. Metajuinueckas CBs3b U bubnuorexa [JOK
MeTaJUIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOWCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKHUH psijg bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MOTyYeHUs
MetasuioB. CrutaBel. Beraucienus
45 10 YPaBHEHUSAM XUMHYECKUX bubmmorexa [OK

o https://m.edso00.ru/00ae1156
peakIuii, eclii OJMH U3 PeareHTOB
COJIEPKUT IPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edso00.ru/00ae1278

47 [lemouHbIe METAIIITBI bu6mmoreka [IOK
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https://m.edsoo.ru/00ael4b2

OKcuabl ¥ THAPOKCUJIBI HATPUS U

bu6mmoreka [IOK

48
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeNbHBIE METAILIBI — bubnnoreka HOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeTuHEHUA KAJIbLIUS bubmnorexa [IOK
8 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
JKécTkocTh BOABI M CLIOCOOEI €€ bu6mmoreka [IOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o
53 TeMe "YKECTKOCTL BOABI U METOILI bubnmorexa LOK
. " a a https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 Amoumii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso https://m.edsoo0.ru/00ae1d86
57 OKCcuIbl, THAPOKCUIBI U COJIHA bubnmoreka [JOK
xenesa (II) u sxenesa (11I) https://m.edso00.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
59 [TpakTiueckast pabora Ne 7. bubmuorexa [IOK

Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ae3de8
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3aj1a4 1o teme «BakHelme
METaJUIbl U UX COCTUHCHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITH OJIUH
50 13 PEareHTOB JIaH B M30BITKE WIIH 1 bubmuorexa [JOK
COJIEPXKUT pUMecH. Brruncnenns https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HAHUH
KonTtponsnast padora Ne4 o reme
62 «BaxxHeumme MeTalIbl U UX 1
COCTUHCHHS
63 BemectBa u matepuansi B 1 bubnuoteka [JOK
MOBCETHEBHOM KH3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe 1 bubnuotexa [JOK
OKPYKaIOIIE Cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn 1 bubnnoreka [JOK
9KOJIOTHYECKUX MpoodIemM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnnoreka [JOK
66 . 1
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O600mIeHNE U 1 bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUu! https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6001eHue 1 bubmmoreka [IOK
68 . 1
cHCTeMaTHU3alus 3HaHU! https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






