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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBareNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpa3oBaHusl,
npencrasiieHHbix B GI'OC OO0, a taxxke Ha ocHOBe (enepanbHOM paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOro
npenMmera «XuUMHs» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMS W PA3BUTHS OOYYaIOIIMXCA CPEACTBAMHU Y4eOHOTrO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJEepIKaHUe,
peIycMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMNPEIEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpeNesieT BO3MOXXHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydYeHUs XMMHH Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YU4E€OHOTO COJIEPKAHMUS.

3HaHWE XWMUU CIYKUT OCHOBOM Il (hOPMHPOBAHUS MHPOBO33PECHUS
00Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIEHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS TI00aTbHBIX
po0JieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed u (PYyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHOH JN1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMUT CO CHEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIAJa HA EAUHCTBO TMPHUPOJIBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOydJaronmxcs;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNEe 00YJIAIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHEIU(DUKOIM
colepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTHUPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKM XMMUU HA ONPEICTEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPraHMYECKON XMUMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYMMbBIX MOHSATUN
OPTaHUYECKON XUMHUH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XuMHU4Yeckor peaknuu. OO 3T CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJICKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHISA (PYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABICHUS O XHUMHUYECKOW COCTaBJAIONICHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPObI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM T03HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydyeHUH XUMUHU TIPOUCXOTUT (OPMHUPOBAHHWE 3HAHMM OCHOB
XUMHUYECKOM  Hayku Kak oOJlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTyphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEHIECTB M XUMHYECKHX peakiui, B (OpMHPOBAHUU U Pa3BUTUHU
MO3HABATEIBHBIX YMEHUNW M HMX NPHUMEHEHHH B Y4eOHO-IIO3HABATEIBHOW H
y4eOHO-HCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUU IIPaBMJI OE30I1acHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE TTPUOOPEIIN TaKue IeJTH, KaK:

— (opMupoBaHHE HWHTE/UICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM KU3HH,

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00yJaronuxcsi K CaMOCTOSITEIbHOM MO3HABATEIILHON JCSITEIIBHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaronMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEILHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIUI), MMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUJOB AESATEIbHOCTH;

— ¢opmupoBanue o0meH (QYHKIIMOHATILHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKpY’Karolllero MUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPHU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEHICHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH SKOJOTHYECKU
11eJeco00pa3HOro TOBEACHUS B OBITY W TPYAOBOM JCATEIBLHOCTH B IIEIAX
COXPaHEHHS CBOETO 3/I0POBhS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY TMpodusis U  HaNpaBICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hememo), B 9 kmacce — 68 wyacoB (2 yaca B HEICHIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHATHE 0 MeTOAAaX MO3HAHUS B XUMUU. YHCTBIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COCAMHEHUH.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TassHUE Jib/Ia, paCTUpPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMOICUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHHE OYUCTKA MOBAPEHHOW COJM, HAOIIOJIEHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT u mpocroe
BemecTBO. HaxokneHue kucimopoga B Mpupoje, (Ppu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoja B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTIOPOa.

TermnoBoit 3PexT XUMUYIECKON peakiuui, TEPMOXUMHUUECKUE YPaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHune Boaopoaa B
npupojse, (GU3MYECKUe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE ¥ HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJIE.



MaccoBass [0ns BeEHleCcTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BO/JIBI.
OcHoBanusi. Ponb pacTBOpOB B MpPHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcunpl. Knaccudukarms
OKCUJIOB:  cojieoOpasyromire (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMHYECKHUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknarypa coneil. ®Pu3MyecKME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue comen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHue, pacro3HaBaHWE W HW3Y4YEHUE CBOMCTB KHCIOpPOJa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHuUe,
pacro3HaBaHWEe M M3YYE€HHE CBOMCTB BOJopoAa (TOpeHHE), B3aUMOJEHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOoxkHO MCIONIb30BaHUE BUIEOMATEPUATIOB),
HaOoIeHHe O00pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHOM MAaCCOBOW JI0JIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTraHWYECKUX BEIECTB PA3IMYHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHS
OKpAaCKM MHJHUKATOPOB B pACTBOpPax KHUCIOT M IIEJIIOYEH, U3YYECHHUE
B3aumojiericTBus okcuaa meau (Il) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIU3ALNUU, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANIbHBIX 3aJlad Mo Teme «BakHeillme Kiacchl HEOPraHMYEeCKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[lepBble TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEIbHBIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnonnueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JJIIEMEHTOB
H. W. Menneneea. KopoTrkomepuogHass W JJIMHHONEPUOAHAS (HOPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000JI09EeK aTOMOB IEepBBIX 20 XUMHYECKUX JIEMECHTOB



[Tepuonnueckou cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rPyNIiaM 1 IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepmoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

H3y4eHHe 00pa3llOB BEIIECTB METAUIOB U HEMETAaJJIOB, B3aWMOJICUCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUH XMMHUHU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KiIaccuUKaIUsi, IepUOIUIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, Ia3, (PU3MYECKHUE BEIWYHHBI,
€JIMHUIIBI U3MEPEHMs, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUN B COOTBETCTBHM C IIOJIO)KEHHUEM 3JeMEHTOB B llepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Knaccudukanms v HOMEHKJIATypa  HEOPTaHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  JJIEMEHTOB, IIO
o0paTUMOCTH, TIO YYacCTHIO KaTalau3aropa). JK30- H DHIAOTCPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpAaTUMBIX  XHUMHYECKMX peakuusx. I[loHATHE O TOMOTICHHBIX H



reTeporeHHbplXx peakiusax. llonstue o karanuse. IloHsiTHE O XMMHUYECKOM
paBHOBecUU. PaKTOphI, BIMSIIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu |
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEINIbHBIE ~ PEAKIMU, JJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpouThl. KaTuoHbl, aHMOHBL. MeXaHU3M JAHCCOLMALUM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHbIE M COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTABICHUNA 00 3JIEKTPOIUTUYECKON
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
miesio4eit u coseit (BO3MOKHO UCTIOIB30BaHNUE BUIEO MAaTEPUAIIOB), TPOBECHUE
OTBITOB, WUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpPraHu3M 4YelIOBeKa. BakHeHIne XJI0opuabl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIE
MOIU(PUKAIUYA KUCIOPOIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, ¢(U3MYecKue U XHUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyueckne). XuMUYECKUE PEaKInH, JISKAIHUE B OCHOBE MPOMBIILIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHUCIOThl. [IpuMenenne cepHort kuciotel. Comnm
CCPHOI KHCIIOTBI, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHU B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COEAMHEHUSAMU Cepbl (KUCIOTHBIC O, 3arPSI3HEHUE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpusndeckue U Xumudeckue cBoiicta. KpyroBopot azora B npupoze.
AMMHaK, ero pU3nyecKue U XUMUUECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHUE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIlIME Kak MpeacTaBUTENs Kiacca
KUCIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsI3HEHNE BO3/yXa, MOYBBI
u BojIoéMoB). Docdop, amnorponHbie Mogudukanuu Gocdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun  docdhopa (V) u  dochopnas xkucmiora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB |IVA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIICHUS. YTJIEPOJ, alIOTPOIHbIE
MOJU(PUKALIUKA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3MYECKHEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoja,
uX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (1V), rumore3a riao0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YyeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTta). [lpupopHble HCTOYHHMKH  YTJIEBOJOPOAOB  (YroJib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBojax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTaHUUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHel e CTponuTeIbHbIE MaTepUalbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. IIpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUd Ha XJIOPUA-UOHBI U HAOI0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromirue (pu3ndecKkue U XMMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpas3laMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpa3ramMu ceppl u €€ COCIUHCHUSIMH (BO3MOIKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE Tmpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH W HaAOMIOJICHUE TMpU3HAKa €€
MIPOTEKaHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, TMPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyIepeHa, O03HAKOMJIEHHE C IMPOIECcCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YYCHUE TMPU3HAKOB HUX MPOTECKAHMS, O3HAKOMIJICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha
OCHOBAaHUU MX MOJO0XEHUS B [leprnoandeckoil cucTeMe XMMUUECKHUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTauioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIlUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKUX 3J1eMeHTOB [[. 1. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS U
kamust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMmeHeHHe IeI0OYHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckort cucreme xumudeckux osnemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kanbliusa. BaxkHeimme coeguHeHUsS Kaiablius (OKCHI,
TUAPOKCU/I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucreMe XMMHUYECKHX
snemeHToB J[. U. MenneneeBa, CTpo€HHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B [leppognyeckoi CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenzneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CcBoMcTBa kene3za. Okcuapl, THApOKCcHaAbl U conu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpasllaMHd METaJNIOB M CIUIAaBOB, UX (DU3NYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WHU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJICIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIIECCa TOPEHUS KEJIE3a B KUCIOPO/IE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPHU3HAKOB IPOTEKAHUS
KaY€CTBEHHBIX PEAKIM HA MOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HOHAMU HaTpus, Kaldusg MW Kajablus (BO3MOXKHO
HCIIOJB30BaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.



XuMHA 4 OKPYKaKwIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM U3HM 4esoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XYMHUYECKOE 3arpsa3HEHUE OKPYKaoIIel cpebl (mpeaeinbHast JOmyCcTUMast
KOHIleHTpalusi BemectB, pgainee — I[IJK). Ponp xumMum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB MaTepUaNIOB (CTEKIIO, CIIJIABbl METAJNIOB, TIOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBJISICTCSL YEepe3 HCIO0JIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATUH, TaK W TIOHATUN, SBIAIONIMXCA CUCTEMHBIMU IS OT/AEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KJIacCU(PUKALM, NEPUOTUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYCCKUN 3apsij], MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDJIIEKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEJO0, OOBEM,
arperaTHo€  COCTOSIHME  BeIleCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi peméTka, CIUIaBbl, (QU3UYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa, 3KOCUCTEMa, MUHEPATLHBIC
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpabl, TOPHBIE TOPOJIBI,
I0JIC3HBIC HCKOIIaeMble, TOTUIUBO, BOJHbBIC pecypcehl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOM  JEATEIHOCTU B  COOTBETCTBHUM C  TPAJULHOHHBIMH
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYaroOUIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTAUUWA W
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBhIX JOCTIDKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
YCTPONCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOl COBMECTHOM €SI TEIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4Y€OHBIX  TPOEKTOB,  CTpEeMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aWUMOINOMOIIM B  Mpolecce ATOM  ydueOHOM
NEATEeIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJICHHE M TOCTYIKH CBOUX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
0 XWMHH, HEOOXOAMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHUM, TMO3HABATEIbHOW, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil, JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEIACTBAMH
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIFOZICHHUSI TpaBUil  OE30MACHOCTH  MpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  YYETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycmnemHol NpodecCuOHaTbHON NEeATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHOHATLHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TOHUMAHUE IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HMUeCKOMY U TMCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMble MPU U3YYCHUU XUMUU, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHS], YMEHHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT H JApYyroe.),
KOTOpBbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWUM W3 HJTUX TPEIMETOB  (HOPMHUPOBATH
IIPEICTaBIICHHE O IEeJTOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU EeATeTbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AUMOCBS3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3OBhIBATh IMMPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEACTABJICHUS] — XUMUUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4IecKasi hopmya
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBHI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKMX DSKCIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEAOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHPOBATH HHPOPMAIIUIO
pa3UYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJIy4aeMYyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3alPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33J1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HKCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOH AaKTUBHOTO UCIIOIb30BaHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEeACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHAJU3MpOBaTh B Mpolecce ydeOHOU U
UCCIIEN0BATENbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B XoJ€ Auayiiora U (Wiau) IAUCKYCCHHU) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpPMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPEe3ybTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIENOBATEIbCKON  JEATEIbHOCTH TIPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yuéTa OOIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITENIbHOCTH, MIJIaHUPOBAT,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBaX U PEaKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI, IIpejjaracMble B YCJIOBUH
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIOT: OCBOCHHBIE 00YUYaIOIIUMHUCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydyenus B 8 kJjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
U MOJICKYJIApHasg Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJ1accuuKaIis peakiyuii: peakiui COeTMHCHHS, PEaKIIMK Pa3I0KEeHHUS,
peaKkIuy 3aMeIeHUs], PEaKIuu OOMEHa, 3K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl U HEMOJIIpHAash KOBAaJEHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHATHH U
MIPUMEHSATH 3TU TTOHSTHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIH30BAaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJCHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coequHEHU 1o (GopMyJsiaM, BUJI XUMHYECKOM CBS3U (KOBaJCHTHAs M
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH MMOHUMAHHUE TMEPUOJUYECCKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOrajpo;

e ONKCHIBATh U XapakTepu3oBaTh Tabmu4Hyr0 ¢dopmy I[lepuoamueckoit
CHCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jinyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», mabie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUS, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEICIICHNE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA BEILIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWUMUYECKHUX
IPEeBpPAILCHUN B PA3IMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIeCTBA B PacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEeaKinu;

IPUMEHSATh OCHOBHBIC OIEpPAllMd MBICIUTEIBHON NIeATebHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBS3eU — IS
M3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUST —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIEPUMEHT (PeabHbIM U MBICICHHBIN);

clieloBaTh  IpaBUJiaM  TIOJIb30BAaHUS XMMHUYECKOM MOcyaod U
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUUYECKHUE DKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH U  KHUCIOT C IOMOIIBIO
WHAMKATOPOB (JTakMyc, peHondTanernt, METUIOpaHX U IpyTue).

KOHIly oOyueHus B 9 KJjiacce TpeJIMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKiusi, XHUMHUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCIECHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UINYecKas), KpUCTAUIMYeCKas pemeéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKIuu, MPeaeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MPUMEHSTH ITU TIOHSITHS TIPU ONTUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XMMHUYECKYIO) CHUMBOJIMKY IS COCTaBJICHHS (Qopmyi
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEJEIEHHOMY KJIacCy COEIUHEHWN To (opmyiiaM, BHU]T
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] HOHA 10 XUMHUYECKo (hopmyie,
XapakTep cpeipl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIica Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 INOHUMAHHE: OINMUCHIBATH W XapPAKTEPU30BATh
Tabnunyto popmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbsie U OONbIIME€ MEPUOJBI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJIIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJIOAM), OOBACHSTH OOIIHe
3aKOHOMEPHOCTHU B U3MEHEHHH CBOWCTB AJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEpUOAOB U TJIAaBHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIoBOMY 3P eKTy, 10 U3MEHEHHUIO CTeNeHEN
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas ONUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPAaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEaKIINA;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMHU KHUCIOT,
HIeJI0YEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YPaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3U MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKInid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o (opmyiie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
Pacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM  TOCYI0M U
nabopaTOpHBIM 000pY/IOBaHHEM, a TakXKe TMpaBWiia OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU IO BBIIIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, MOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, ¢Qocdar-, cunmukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE ONEpAalMd MBICIUTEIBHON AEATEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE TTPUUMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUS — HAOIOJICHUE, U3MEPEHHE, MOJICIUPOBAHNE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
HaumeHoBaHue KoandecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
nporpaMmmsl padoTbI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XUMHSA — BaKkHas
11 00J1aCTh €CTeCTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeSITEILHOCTH YeI0BeKa
BeliectBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 1 )
peakuuu https://m.eds00.ru/7f41837¢c
Wroro no pasaeny 20
Pa3nen 2. BaxkHeiime npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [MoHsiTHE 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa. ITonstue o 8 1 bubnuoreka [JOK
' KHCJIO0TaX U COJIIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bubmmoteka [IOK
' [Mouste 06 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHEBIE KIaCCHI EuG OK
2.4 HEOPraHUYECKUX 11 1 1 nomoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Pa3zgea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHYECKHX DJIEMEHTOB 7
J. 1. MeHaeneena.

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHUecKas CBSI3b.

39 OKUCIUTENbHO- 8 ) bubnuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubnuorexa [JOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

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

9 KVIACC

HaumeHoBaHue KoauvecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO U XMMHYeCKHE PeaKIIUH
[ToBTOpEHME U
11 yrayOneHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHUECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61as xapakTepuCTHKa
B P P bubmorexa [JOK
2.1 XUMUYECKHUX HJIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX AJIIEMEHTOB 6

VIA-rpynmnel. Cepa u eé€

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

COCAUHCHUA
OO01mas xapakTepUCTHKA
53 XUMHUYECKHUX 3JIEMEHTORB 7 bubmuorexa [JOK
' VA-rpymimst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas xapakTepUCTHKA
XUMHUYECKHX AJICMCHTOB B 10K
nOJIMOTEeKA
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCAUHCHUA
Wroro no pazueny 25
Pa3zgen 3. MeTa/ILI M BX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bu6mmoreka [IOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIb U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Wroro no pazaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u Marepuansl B 3 bubmuoreka [JOK
' JKU3HH YeJIOBEKA https://m.eds00.ru/7f41a636
Htoro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
P P https://m.edso0.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
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KoHTpoJibHbIC IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bubmuorexa [JOK
[TonsTHe o0 MeToAax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[TpakTryeckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTsl B 1abopaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
bu6nmoreka [JOK
YucTele BemecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3aeneHus cmece ca
[TpakTruyeckas paGora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHUCTKHY TTOBAPEHHOM COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ffod2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIecTB. XUMHU4eckas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMCHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH Oc
bu6nmoreka [JOK
KomnuecTBo BemecTBa. Mois.
13 JHIECTEO BETECTR o https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusznyecKknue 1 XUMHIECKHE bubmotexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs R
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a



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

16

3aKOH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XuMUYeCKHE https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus koiuuecTBa, MacChl bubmuorexa [JOK

17 | BemecTBa no ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHi 08
Krnaccudukanus XuMHIECKUX

eakuuil (CoeqMHEHUs bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs1, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnnoreka [JOK

19 | osuuumknoneauct. O600mEHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alus 3HAaHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemecTBa U XUMHYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocras bu6nmoreka [JOK

21 | Bo3myxa. Kucnmopon — smnemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHIECKHe
CBOMCTBA KHCJIOPOJa (peaKkiuu bubmotexa [JOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI motyueHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIPOMBILIEHHOCTH. [IpuMeHeHue
KHCII0pOJa

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaknusx
TormnmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBPaICHHUs 4a
[IpaxTnueckas padora Ne 3 o
TeMe «lloyuenne u cooupanue Bubmorexa ITOK

26 v P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bojopona. [Ipumenenwue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6nmoreka [JOK
29 | IloHsaTHE O KMCIOTaX U COJISIX https://m.edsoo.ru/ff0d50
d2

Croco05I TToJIyUYeHNsT BOOOPOIa B Eubmiorexa IIOK

30 i AOPOA https://m.edsoo.ru/ffod4d

naboparopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPOJIa, H3YYCHHE €TI0 )
CBOICTBY -
N N bubnmoreka [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM Bubmzorexa LIOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIECCTBA UIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE Bubmzorexa LIOK
34 yp "p N https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIIEHUI 08
ra3oB T
dusnueckre U XUMHUYECKHE Brbmmozexa [IOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
Cocras ocHoBanuii. [Tousitue 00
36 https://m.edsoo.ru/ff0d59
WH/IUKATOpax 02
Boga kak pactBopuTeb.
Hacremennnie 1 HeHACBIIIEHHBIE Bubmzorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosiienne pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAeIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmoreka [IOK
Okcupl: coCcTaB, KjIacCU(UKAIUS,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
41 | cBOHCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB bubmorexa LIOK
42 ' ’ https://m.edso0.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
bubmuorexa [JOK
[Tonyuyenue u xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
bu6mmoreka [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ffOdfee
KJ1accuukanus, HOMEHKIJIaTypa 5
[Tonyuyenne u XuMUYECKHE bubmorexa HOK
45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHUCJIOT )
Comnu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK
46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | IIpaxTtuueckas padota Ne 6. bubnnorexka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenue skcniepuMeHTAIbHBIX
3aa4 1o teMe «OCHOBHEIE
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b
7c

['enernueckas CBsA3b MEKIY

bu6mmoreka [IOK

48 | xilaccaMu HEOpPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie OMBITKH
bubmuorexa [JOK
KJIACCU(UKAIINN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edso00.ru/00ada5
XUMHUYECKUX djieMeHToR /I, M. 2
Menneneepa B
bu6mmoreka [IOK
53 | Ilepuonsl, rpymnmbl, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenune atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3o0Tombl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Meunneneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JIJI PAa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
PesepBubiil ypok. O000IIEHIE U
P P o bubmuorexa [JOK
cHCcTeEMAaTH3aIus 3HaHu /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepouHas 3c
pabota 3C
KonTponbnas padota Ne4 o teme
bu6nmoreka [JOK
«CTtpoeHne aroma. XuMHU4IecKast
59 . https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas 86
MpoBepoyHas pabora _
bu6mmorexa [IOK
DNEeKTpOOTPULIATETbHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB b3
bu6mmorexa [IOK
61 | HMonuas xumMu4deckas CBSI3b https://m.edsoo.ru/00adac
34
62 | KoBaseHTHas moaspHAS bubnmuotexa [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaa
b8

KoBanenTHas HEIOJIsIpHasd

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adaa
XAMHUYECKas! CBI3b b3
bu6mmoreka [IOK
64 | CreneHn OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKuCIUTENbHO- bubnmnorexa [IOK
65 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIIHHBIC PEAKIIHH 26
bubmuorexa [JOK
66 | OxwucauTenn U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
PesepBusblii ypok. O0001IEHNE 1
CI/ICTEM@.TI/ISZI_II)I/IH 3HAHUH 110 TEME Brbmmozexa [IOK
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenne aroma. XuMudeckas b2
CBSI3b» b2
. bu6nmoreka [JOK
P . O000O1IeHne
68 CCPBHDI YPOK © 111 naen 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alUs 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
[lepnonnueckuii 3aKoH.
bu6mmoreka [IOK
Ilepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX HJIEMEHTOB 5
MIEPBBIX TPEX MEPUOIOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMuiueckou CBSI3U U bu6mmoreka [IOK
4 THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
Konrtponsnas padora Nel
no teme «IloBropenue u
5 yri1yOieHre 3HaHu| 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbch
Pa3IMYHBIM MMPU3HAKAM 0
ITonsiTHE O CKOPOCTH
XUMHYECKON peaKkuu Bubmorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IlousTHE O TOMOI€HHBIX U X
TeTEPOreHHBIX PEAKIIHIX -
ITongaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKkIuu 1 c
[OJIOKEHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBHUTEIILHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

XUMHUYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | mnpencraBieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bubmuoreka [JOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTuueckast paborta No 1.
bu6mmoreka [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOITUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuoreka [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHWYCCKUC
CBOMCTBA, IIOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, 3
M3y4eHHE €€ CBOMCTBY» a
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubmnorexa [IOK
21 Y . https://m.edso0o.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynms N
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Briuncnenue maccoBoii bu6mmoreka [IOK
27 | nmonu BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
351eMeHTOB V A-Tpymiibl. bubnnorexa [JOK
28 | A3oT, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XUMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no Teme «[lonmyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4yeHue ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®docdop. Oxcna pochopa
(V) 1 dpochophas kucora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4EeHUE B
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
PUPOIHON cpeabl 0
dbocharamu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, GuznyecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTMYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuzom yriepoaa (1V)
VYronbHas KucaoTa u eé€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
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