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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpa3oBaHusl,
npencrasiieHHbix B GI'OC OO0, a taxxe Ha ocHOBe (enepalbHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM MPENoJIaBaHusl y4eOHOro
npenmera «XuUMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHMTAHMS W PA3BUTHS OOYYaAIOIIUXCSA CPEACTBAMHU Y4eOHOTrO
npeiMeTa,  yCTaHaBJIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
IpeIyCMaTpPUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYTO
MOCJICIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOOBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTebHOM
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yipTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiel W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWEe XWMUU CIY>KUT OCHOBOM il (hOPMHPOBAHUS MHPOBO33PECHHUS
00y4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT HOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMONPEBPAIEHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUs II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON J1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3IJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyuJarommxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNe 00YJaIOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMUU HA ONIPEIECTEHHOM dTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



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

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
XxuMuuecko peakuuu. OO 3T CUCTEMBbl CTPYKTYPHO OPraHM30BaHbBI 10
MPUHIIMITY 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 XUMHUYECKOU CBSI3H;

— TPEACTaBICHUNA 00 JJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHSA K JPYroMy, BBIIOJHSASA (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 IMPUPOAbI, IECHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKOM  Haykd Kak oO0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTyphl. 3ajlaya y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEHIIMX (D)aKTOB, MOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
U3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPHUMEHEHHH B Y4eOHO-IIO3HABATEIIBHOW H
y4eOHO-HCCIIeIOBATEIbCKON ACATEILHOCTH, OCBOCHHUM IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

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

— HampaBJEHHOCTh OOYYEHHs] Ha CHCTEMaTH4YecKoe MpHOOIIeHUE
00yJaronmxcsi K CaMOCTOSITEIbHOW MO3HABATEIIbHON JCSITEIPHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TIO3HAHUS W
CaMOIO3HAaHUs, KJIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETCHIIMI), HMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

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



OKpY’Karollero MUpa, UCIOJIb3ysl 3HAHUS M OIIBIT, MOJTYyUYECHHBIC MPU U3YUYECHUH
XUMUH, TPUMEHSTh UX MPH PEIICHWH TpoOJieM B IOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— ¢QopmupoBaHue y OOydYarONIUXCSd TYMaHHCTHYECKMX OTHOIICHUM,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHUS B OBITY W TPYAOBOM JEITEIBHOCTH B IEISX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Tmpoduiis U  HamNpaBICHHOCTH
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 Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nNyUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [[oHATHE O MeTOAAaX MO3HAHUA B XMMUU. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

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

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

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJINYECTBA, MAacChl M YHUCIIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacd€rel 10
dbopMynamMm XUMHUYECKUX COCAMHEHUI.

dusnyeckue M XUMHAYECKHE SABJCHUS. XUMHUUYECKAs peakuus U e€
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit 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, TasHUE Jib/Ia, pACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3ioKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMOJEHCTBUE
xenes3a ¢ pactBopom conu meau (I1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHHE OYUCTKMA IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEACHUS ONBITA, WUIKOCTPUPYIOIIETO 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 XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
KHcioposa B mpupoze. O30H — ajutoTporHas MoAuUKaIus KUCI0POaa.

TernoBoit 3pPexT XUMHUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. Haxoxnenune Bomopona B
npupojse, (GU3MYECKUEe W XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI
nosydeHus. Kuciorsl u coiiu.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimiennble 1 HeHaChIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIECTB 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 coequHenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHBIE, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUi. PU3NYECKHE U XUMHUUYECKUE CBOICTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

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

Comu. Homenknatrypa coneil. ®PU3MYECKHME W XHUMHUYECKHE CBOWCTBA
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABAHME W HW3YYEHUE CBOMICTB KHUCIOpPOJa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB M OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHe,
pacro3HaBaHWe M M3YYE€HHE CBOMCTB BOJOpoja (TOpeHHE), B3aUMOJEHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKUE BUEOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IUYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAaCCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTraHWYECKUX BEIECTB PA3IMYHBIX KJIAcCOB, HAOJIOJCHHE W3MECHECHHS
OKpAaCKM MHJIHUKATOPOB B pACTBOpax KHUCIOT MW IIEJIOYEH, U3YYCHHUE
B3aumojericTBus okcuaa meau (II) ¢ pacTtBopom cepHON KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, ITI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4d 0 TeMme «BaxHeWine Kiacchl HEOPTaHMYECKUX
COCIMHEHUI.

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

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

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

Crpoenue atomoB. CocTaB aTOMHBIX snuep. M30Tombl. DJIEKTPOHBL.
CrtpoeHue AIeKTPOHHBIX 000JI09YEK aTOMOB IEepPBBIX 20 XUMHUECKUX JJIEMEHTOB



[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 I10 IPyNIaM U IEPUOTaM.
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 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3y4eHHe 0Opa3llOB BEIIECTB METAIOB M HEMETAUIOB, B3aMMOJICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeAMETHBIX CBS3EH MPU M3YUYCHUH XHMHU B § Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: HAay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHHTE3, KIacCUpUKAIUi, IEePUOTUYHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUN 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSHHME BEIIeCTBa, a3, (M3HMYECKHE BEIIMYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, 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
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
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  BEIIECTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

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

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPaTUMBIX XMMHYECKMX peakuusx. I[loHATHE O TOMOT€HHBIX H



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

OKHCIIUTENFHO-BOCCTAHOBUTEINILHBIE — PEAaKIMU, JJIEKTPOHHBIA OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpOouThl. KaTuoHbI, aHMOHBI. MeXaHu3M AHCCOLUMALNUHM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE MPEICTABICHUNA 00 AJIEKTPOIUTUUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEJAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
miesio4eit u coseit (BO3MOKHO UCTIOIB30BaHUE BUIEO MAaTEPUAIIOB), POBEJCHUE
OTIBITOB, WJUTIOCTPUPYIONIUX NMPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuu pa3JIokKEeHuUs, COCIMHEHUS ), pacro3HaBaHue
HEOPraHMYECKHUX BEHIECTB C IMOMOUIBIO KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpPraHu3M 4YelIOoBeKa. BakHeulune XJI0opuibl 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
MOJIU(PUKAIUYA KUCIOPOIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢(uU3MYecKue U XHUMHYEeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUYECKUE PEAKITUH, JICKAIINE B OCHOBE MPOMBIIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KuciIoThl. [IpuMenenne cepHort kuciotel. Comnu
CCPHOI KHCIIOTBI, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COEAMHEHUSAMU Cepbl (KUCIOTHBIC O/, 3arPSI3HEHUE BO3AYyXa MU BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, hpusndeckue U XumMuieckue cBoiictBa. KpyroBopor azora B npupoje.
AMMHaK, ero pU3nYecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
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 JI0XK/IU, 3arpsiI3HEHHE BO3/yXa, MOYBBI
u BojIoéMoB). Docdop, amnorponubie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopHas Kuciora,
du3nyueckue U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapakrtepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHUA. YTJIEPOJ, aIOTPOIHbIE
MOJU(UKALIUKA, PACTIPOCTPAHEHHE B MPHUPOJE, (PU3MYECKHEe U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuipl yriaepoja,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBUE HA KUBBIE OPraHU3MBbI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHUUECKHUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0anbHOTO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CcoiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakids Ha KapOOHAT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi Kuciota). [lpupoaHple HCTOYHUKKA  YIIIEBOJOPOAOB  (YroJb,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAHUUECKUX COCTMHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJIYyYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHelre cTpouTeaIbHble MaTepUaibl: KEPAMHKA,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. I[IpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIIUid Ha XJIOPHUA-UOHBI U HAOI0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromirue (pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMu XJOPUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCIUHECHUSIMH (BO3MOIKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha Ccynbhar-uoH W HaAOMIOIeHWe TMpu3HaKa e&
MIPOTEKAHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMHMaKa, MPOBEICHHE KAYECTBEHHBIX DPEAKIMi Ha HOH



aMmMmoHMsT W ¢docdaT-uoH W U3yYEHHUE TPU3HAKOB MX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHUE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, ¢yiepeHa, O03HAKOMJIEHHE C IMPOIECcCOM
a7IcOpOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M U3YYECHUE MPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaUIOB Ha
OCHOBAaHUU MX MOJ0KeHUs B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi arToMoB. CTpoeHHEe MeTa/uioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
xumudeckux anemeHToB JI. . MenaeneeBa, CTpO€HUE UX aTOMOB, HAX0XJICHUE
B mpupojie. Pusnueckue W XMUMHUYECKHE CBOMCTBAa (HAa NpUMEpPEe HATPUS U
kamust). Okcuapl M THAPOKCHABI HATpUSA W Kajaus. [IpuMmeHeHHe IeI0OYHbIX
METAJIOB U UX COCIUHECHHUM.

[[lemoyHO3eMENBbHBIE METAIbl MarHuid W KaJbLUMK: IIOJIO)KEHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHX
snemeHToB J[. U. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nomoxenue B [leppognyeckoin CUCTEME XUMHUYECKUX DJIEMEHTOB
J. 1. MenpneneeBa, CTpOCHUE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa xene3a. Okcuapl, ruipokcuabl u comm xeneza (1) m
xenesa (I1I), ux cocras, cBOWCTBa U MOTyYEHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpasllaMHd METa/UIOB M CIUIaBOB, UX (HDU3NYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3MHU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, IPOIECCAa TOPEHUS JKEJIE3a B KUCIOPO/IE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(I1) u xeneza (III), memu (II), HabOmomeHWE W OMKMCAHHUE IMPOIIECCOB
OKpalllMBaHWsl TUIAMEHHM WOHAMU HaTpus, Kaausg U KajablHs (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa n maTepuainbl B MOBCEAHEBHOM KM3HU 4YeJiOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  Bemiect, pgainee — IIJIK). Ponsp Xxumum B pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYyUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBbIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHaJIM3, CHUHTE3, KiacCH(UKalmsa, MepUOJUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJICKYJa, SJEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JUAJEKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWS INTPOI'PAMMDBI 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  JEATEIBHOCTH B  COOTBETCTBUM C  TPAJAULHOHHBIMH
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-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:

HEHHOCTHOIO  OTHOIIEHUS 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 MUpa 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 Pa3HOOOPa3HO COBMECTHOM €SI TEIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJICHHE M TMOCTYHKH 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  CPEICTBAMHU
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 OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisi, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOZICHHS TpaBuUil  OE30MACHOCTH  MPH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycrnemHod NpodecCuOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCA B MpodeccHOoHaIbHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1EJeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 37I0POBOTO
u Oe3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMble MIPU U3YUCHUHU XUMUU, IS
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Ccpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMEeTHBIX Pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TMOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUMOTe3a, (akT, CHUCTeMa, MPOIECcC, SKCIEPUMEHT U JApPYyroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTAaBIICHHE O IEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCAJIbHBIC
yueOHble JEeUCTBUS (TMO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIH30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 OOBSICHEHUS OT/ICNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIsl KJIacCU(UKAIMUM XUMHUYECKUX BEIIECTB U XUMUYECKUX
peaKinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B MPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS] — XUMUUYECKHM 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4deckasi hopmya
1 ypaBHEHHWE XMMHUYECKOW PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUN  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XHMHYECKUX PEAKIUW, BBISABIATH  OOIIHUE
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3M W MPOTUBOPEUHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAdyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Mpolecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIEN0BaHUs, COCTABIIATH
OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3UYHBIX BUAOB W (GOpM TMPEACTABICHUS, TMOJIy4aeMYyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOUs, pecypchl MHTepHeTa), KPUTHYECKH OIIEHUBAThH
IPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HKCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO WCIIOJIb30BaHUS PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIMU U WJUTIOCTPUPOBATH pEIIacMble 3aJa4ll HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpolecce Y4eOHOU W
UCCIIE0BATEIbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iiCTBA M TPAHCIOpPTa HAa COCTOSHUE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoje auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBLHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpE3yJbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJHEHUS XHMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPY/IHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TP  PELICHUH
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yuéTa OOIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEUCTBUHM, OMPEACIICHUE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanboiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TMO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WJIM KOPPEKTUPOBATH
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 U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHON (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE 00YYarOIIUMUCS HAay4YHbIC 3HAHHS, YMEHUS U CIIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
mpeoOpa3oBaHUIO M TPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIHSX.

K koniy oOydeHus B 8 kJiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJICKYJIApHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIMu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aTomMa, JICKTPOHHBIN CIION
aToMa, aToMHas oOpOuTalb, paJAUYC arToMa, XHUMHYECKas CBS3b,
MOJISIpHAsl W HEMOJIApHAash KOBAaJCHTHAs CBSA3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHITHU U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OINpEIENATh BAJICHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSAX, CTENEeHb OKHUCJICHHUS JJIEMEHTOB B  OWHApHBIX
COCIMHCHUAX, TPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
MOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIca [lepuommueckoro 3akona J[. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECCKON 3aBUCHMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrajpo;

e ONKCHIBATh U XapakTepu3oBaTh Tabmu4Hyr0 ¢dopmy I[lepuoamueckoit
CHUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3iiiyaTh TOHSATUS «IJIaBHas
noarpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnma)y», masie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJIacCU(DUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCTY U COCTABY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HUX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJEKYJSPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie
COEAMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOpPE, IPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON JESITENBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3aIHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMUMHUYECKHX PEAKIUil, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJIEHHWE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

ClIeAoBaTh MpaBWIAM  TOJIB30BAHUS XUMHUYECKOM TOCYIOW H
nabopaTOpHbIM 000PYJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKLIMSIMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB €  OIPEHEIIEHHOM MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHYECKHUE IKCHEPUMEHTHI 10
paclo3HaBaHWIO pAacCTBOPOB IIEJIOYEH ©  KHUCIOT C€ I[OMOIIBIO
UHIUKATOPOB (JT1aKMyc, (peHoIPTaIenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMCHHIL!

PACKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHA: XUMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, CTEIIECHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
ahdexT peakiuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaKUuu, MPeaeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (Qopmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNITh BAJECHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAWMHEHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIacCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3U (KOBAJIGHTHAsl, HWOHHAsA, METaUIMuecKas) B



HEOPTraHWYECKUX COEJIMHEHMSIX, 3apsij] MOHA 10 XUMHYECKo (hopmyie,
XapakTep Cpelpl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECIMHEHUU,
THUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 INOHUMAHHE: OINMUCHIBATH W XapPAKTEPU30BATh
Tabnnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodyHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEMEHTOB (CocTaB W 3apsj sapa, oOIlee YUCIO AJIEKTPOHOB H
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB BJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEpUOAOB U TJIAaBHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKUE peaKIiu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIMK BEUIECTB, M0 TEIIOBOMY (P deKTy, M0 M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAAsl ONHUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

COCTAaBIIATh YPABHEHHS DSJIECKTPOJUTUYECKOW JUCCOLMALMMU KHUCIOT,
HIeJI0YEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YPaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMsI  peakIui,  MOJTBEPKIAAIOIIUX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIieMeHTa 1o (opmyiie
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMUYECKON PEAKIINH;

coONo/IaTh  MpaBWIa  TOJIb30BAHUS  XMMHUYECKOM  TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU IO BBIIIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, MOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cynbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YUYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEpAMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI U3yYEHUSI CBOWMCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUS — HaOIOJICHUE, U3MEPEHHE, MOJCINPOBAHKE, SKCTICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubnuorexa [JOK
' U [IPAKTHYECKON https://m.edso0.ru/7f41837c
JeSITeIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso00.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. 6 bubnmnorexka HOK
' [TonsTre 06 okcuaax https://m.edso0.ru/7f41837c
59 Bognopon.Ilonstue o 8 1 bubnmnorexka HOK
' KUCJIOTAX U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bubmuoreka [JOK
' [MousTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacChl Bubs OK
2.4 HEOPraHUYECKUX 11 1 1 mommoreka 11

COE€IUHEHUN

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

Wroro no pazgeny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[Tepuonuueckuii 3aKOH U

Ilepunonnueckas cucrema
bu6nmoreka [IOK

A
3 XAMHHCCKUX SJIEMCHTOB ! https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHUUYECKAA CBI3b.

3.9 OKuCIUTEbHO- g 1 bubmuorexa [JOK
' BOCCTAHOBHTEIILHBIE https://m.edso00.ru/7f41837¢c
peakuuu
bubnnoreka IIOK
14
TOTO O pasieity 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5



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

9 KVIACC

HaumeHoBanue KoauvecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHE PeaKIIUH
[ToBTOpEeHUE 1
11 yriyOsieHue 3HaHU] 5 1 bu6mmoreka LIOK
' OCHOBHBIX Pa3/IeioB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edso00.ru/7f41a636
XUMHYCCKHUX PEAKIIHA
DNeKTpOoIUTHUYECKAst
13 JIACCOIIHAITHS. 3 1 1 bubmorexa [JOK
' XUMHYECKUE PEAKIIUH B https://m.edso0o.ru/7f41a636
pacTBopax
Wroro no pazneny 17
Pasznen 2. Hemerasinl 1 X coeIMHEHUS
OO01mas xapakTepucThKa
2.1 XHMquCKEX 3J1:MeHTOB 4 1 bubmorexa LHOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1ast XxapakTeprucTruKa
but6mmoreka [IOK
2.2 XUMHUYECKUX HJIEMEHTOB 6

VIA-rpynnel. 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

COCIUHCHUA

OO01as xapakTepucTHKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpynmsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_IOK
nOJIMOTEeKA
2.4 IVA- Y%
P XHHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpPEMHHH U UX
COCANHCHUA
Uroro no pazneny 25
Pa3zgen 3. MeTa/ILI M UX COeIUHEHU S
31 OO6mwme cBoiicTBa 4 bu6mmoteka [IOK
' METaIIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinie meTaiibl U 16 bu6mmoreka [IOK
' X COETUHEHUS https://m.edso00.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kaomasi cpeaa

41 Bemectsa u maTepuansl B 3 bubmmoteka [IOK
' J)KH3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PesepBHOE Bpems 3 nommorexa O

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

OBIIEE KOJIMYECTBO
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HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHBbIE
1| Hara uudposeie
Tema ypoka KoHTpoJibHbIE IIpakTHYecKkue
/ Bcero U3y4eHust o0pa3oBaTejbHbIE
padoThI padoTshI
n pecypchl
[Ipenmer xumuu. Ponp xumuu B
JKU3HU 4YesoBeka. Tema u bubmuorexa [JOK
1 BemecTsa MHCTpyKTax 1o 1 https://m.edsoo.ru/ff0d21
TEXHHKE OE30I1aCHOCTH B 0Oc
KaOMHEeTe XUMHH
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTryeckas padora Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpaLIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM) T
UucThle BelecTBa U CMecH bubmorera [JOK
4 . 1 https://m.eds00.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[TpakTuueckas pabora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN)» c8



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

bubmuorexa [JOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTeie U Cl0XKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeIeCTB. XUMHYECKas (hopmyJia bubmorexa HOK
10 ) pyyJa. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XHMHYECKHX 3JIEMEHTOB -
OtHocuUTeNbHAs aTOMHAs Macca. bu6mmorexa [IOK
11 | OrtHocuTenbHas MOJEKYISIpHas https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHAYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JI€MEHTa B COCIMHEHHUH o
bu6mmoreka [JOK
K . Mons.
13 OJIFCCTBO Bettectsa. oIb https://m.edsoo.ru/ff0d52
MousipHast macca
30
14 DOU3NYECKUE U XUMUUYECKHUE bu6mmoreka [IOK

sIBIICHHS. XUMHUYECKast peaKku-d

https://m.edsoo.ru/ff0d37f



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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

a

[Ipu3Haky U ycioBUS MPOTEKAHUS

bubmuoreka [JOK

15 . https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHiA 16
3aKOH COXpaHEHHUS MaCChl bubnnoreka [HOK

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

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Krnaccudukanus XaMHIECKUX

eaKIui (COeTUHCHUS bubmorexa LIOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4&HBIH- bubnmnorexa [JOK

19 | sumuxnoneguct. O600IIEHNE U https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUM ca
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemiecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3myxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
DOU3NYEeCKre U XUMUUYECKHUE bu6mmorexa [IOK

22 | cBoiicTBa KHCIOpoaa (peakuuu https://m.edsoo.ru/ff0d46

okucienus, ropenue). [lonstue

14



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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

00 okcHuaax

CrocoOBbI ToJTy4eH s KUCIOpo/Ia
B J1a0OpaTOpUH U

bu6mmoreka [IOK

23 https://m.edsoo.ru/ff0d49
MIPOMBIIIICHHOCTH. [I[puMeHeHue 72
KHUCJIOpOJia o
TennoBoi 3 PexT XuMUIECKOM
peaxkuuu, MoHsATUE O bubnuoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ IHAOTEPMHUYECKUX 90
peaKnusx
TormuBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arps3HEeHHE BO3ayXa, CLIOCOOBI https://m.edsoo.ru/ffod4c
€ro IpeJI0TBPaICHHUS 4a
[IpaxTuueckas padora Ne 3 o
teme «Ilomyyenue u cobupanue bubmotexa [JOK

26 i https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 9
CBOWCTB» -
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
DOu3nvecKrue U XUMUYECKHUE bu6mmoreka [IOK

28 | cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmoreka [JOK
29 | TloHsATHE O KHCIOTaX U COJIAX https://m.edsoo.ru/ff0d50

d2



https://m.edsoo.ru/ff0d497a
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

CriocoObl ToTy4eHHsT BOAOPO/Ia B

bubmuorexa [JOK

30 https://m.edsoo.ru/ffod4d
nabopaTopuu 40
[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenue u cobupanue bubmorexa LHOK
31 v https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro 9
CBOICTBY -
. n bu6mmoreka [IOK
M §] .3
32 OIVIPHBIH ODBEM Ta30B. SakoH https://m.edsoo.ru/ff0d54
ABorajzipo %6
Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a I10 €ro U3BECTHOM bubmaoreka IJOK
33 H Y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIISCTBA WIIN ”
00BEMY o
Brraucienus 00EMO0B ra3oB 110
ABHEHMIO PEAKIINN HA OCHOBE bubmaorexa IJOK
34 yp "p H N https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
N bubmuorexa [JOK
C il §)
36 OCTaB OCHOBATHH. LIOWATHE O https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopna xak pactBopuTens. bu6mmorexa [IOK
37 Hacrlmennnle 1 HeHaChIIEHHbBIE https://m.edsoo.ru/ff0d5b

pactBOpbl. MaccoBast 10Jist

40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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

BEILIECTBA B PacTBOPE

[IpakTrueckas padota Ne 5 o
teme «[IpurorosieHne pacTBOPOB

bu6mmoreka [IOK

38 . Ny y https://m.edsoo.ru/ffod5e
C omnpeaeéHHOM MacCOBOM J0Jiel ba
pacTBOPEHHOTO BEILIECTBAY T
KontponbHas padota No2 o teme bubmorexa LOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Oxkcuapl: cocTaB, KiIaccuukanus bubmorexa LIOK
40 ' ’ ’ https://m.edso0.ru/ff0d66
HOMEHKJIAaTypa
4e
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
41 | cBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEepPHBIX OKCHUIOB de
bu6nmoreka [JOK
OcHOBaHU: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6nmoreka [JOK
[Tonyuyenue n xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHHUI ca
) bu6mmoreka [IOK
Kucnots: cocras,
44 https://m.edsoo.ru/ff0dfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[TonydeHue 1 XuMHYECKUE bubmmorexa [TOK
45 Vy https://m.edsoo.ru/ffOdfee
CBOMCTBA KUCJIOT )
46 | Conu (cpemHue): HOMEHKIATYPA, bubnmuotexa [JOK



https://m.edsoo.ru/ff0d5eba
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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
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2

CIOCOOBI TOTYUEHHUS,
XHUMHUYECKHE CBOUCTBA

https://m.edso0.ru/00ad94
74

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX

bu6mmoreka [IOK

47 | 3amad mo teme «OCHOBHBIC https://m.edsoo0.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX 7c
COCTUHEHUN )
['eneTnyeckas CBSI3b MEKIY bubmuorexa [JOK
48 | KilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COCTMHEHUN 50
O06001IeHre U CUCTEMATU3AIHS bubmorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HAHUI
b2
KonTponbnas pabota Ne3 mo teme bubnnoreka [JOK
50 | "OcHoBHBIE KIacChI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeqMHEHUN" la
[TepBbie MOMBITKH
bu6mmoreka [IOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHsaTHE O rpynmax fa
CXOJHBIX DJIEMEHTOB o
[Iepuoanueckuii 3aKOH U
bu6mmoreka [IOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XAMHUYECKUX dj1emMeHToB /I, M. 2c
Meneneesa o
bu6mmoreka [JOK
53 | Ilepuonsl, rpymnmbl, MOATPYIIIIHI https://m.edsoo.ru/00ada5

2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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

Crtpoenune atomoB. CocTaB

bubmuorexa [JOK

54 https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M3oTormbl 42
CrpoeHue 3J1eKTPOHHBIX
bu6mmoreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
IIepnonnueckoii cucremst . H. be
Menpeneena o
XapakTepucTuKa XUMHUECKOTO
bubmuorexa [JOK
JJIEMEHTA 110 €0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepunonnueckoii cucreme /1. U. 24
Menneneesa T
3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU U Bubmzorexa LIOK
57 Y https://m.edsoo.ru/00ada9
npaktuku. 1. 1. MenneneeB — 6e
YUE€HBIM, NEAAror U rpax 1aHuH -
DIIEKTPOOTPHULIATEIHHOCTD
TPOOTP bubmuorexa [JOK
aTOMOB XMMHUYECKUX DJIIEMEHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepocculickas npoBepodHas b3
pabota b8
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
bu6mmorexa [IOK
KoBanentnast nomnsipHas
60 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBI3b
b8
61 KoBanentnas nenosnspHas bubnuorexa [IOK

XUMHNYECKas CBA3b

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
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/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

b9

bubmuoreka [JOK

62 | CreneHb OKHCIECHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO- bubmorexa LOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bu6mmoreka [IOK
64 | OKHCIUTEIN H BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0606
66 CSCPBHBI YPOK © ?l cHme 1 https://m.edso0.ru/00adb3
CHCTEMATH3allHs 3HAHUHI 3c
. bu6nmoreka [JOK
P . 0000
67 CCPBHDI YPOK © iHeHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMATH3allHs 3HAHUI 02
. bu6nmoreka [JOK
P . 0000
68 C3CPBHRIM YPOK © 111 cHne 1 https://m.edsoo.ru/ff0d61
cucreMarnl3anus 3HaHNU 6
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KVIACC

yri1yOneHre 3HaHui

Ne Koan4yecTBO 4acoB
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /J[. bubmuoreka [JOK
1 U. MenneneeBa 1 https://m.edsoo.ru/00adb59
HHCTpyKTaX MO TEXHUKE e
0e30macHOCTH B KaOUHETe
XUMUHU
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB bubmorexa [JOK
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOOB B
Knaccudukanus u bubnnoreka [JOK
3 HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHWYECKUX BEILECTB 2
Buner xumudeckoii cBsI3u U bu6mmoreka [JOK
4 THUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
permérok 6
Kontponbnas pabora Nel
5 no TeMe «I[loBTopenue u 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

OCHOBHBIX Pa3/eiioB Kypca
8 xiacca»

Knaccudukanus bubnnoreka [HOK
6 XUMHUUYECKHUX PEAKLMN 110 https://m.edsoo.ru/00adbcb
pa3IUYHBIM IIPU3HAKAM 0
[TonsiTHE O CKOPOCTH
XUMHYECKON peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOTEHHBIX U X
TCTCPOrCHHBIX PCAKIUAX B
IToHsATHE 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIONINE HA CKOPOCTh bubmaorexa IJOK
8 . https://m.edsoo.ru/00adc28
XUMHUYECKON peaKinu 1 c
MMOJIOKECHUE XUMUYECKOTO -
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAHOBUTEIHLHBIE https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
muccormanui. CUIIbHBIE U g
CI1a0bIe ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peaxiuit g
. bubnuoreka IIOK
12 XHUMHUYECKHE CBOICTBA 1

https://m.edsoo.ru/00add5d



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

KHCJIOT 1 OCHOBAaHM B
CBETE MPEJCTABICHUNA 00
IIEKTPOIUTUIECKON
JIMCCOLIMAIIAN

[e0)

XUMHYECKUE CBOUCTBA
CoJIell B CBETE

bu6mmoreka [IOK

13 | npencraBneHuii 06 https://m.edsoo.ru/00add8b
3IEKTPOIMTHYCCKOM 2
JIUCCOIUAIIAN
bu6mmorexka [IOK
[TonsiTrie 0 rUAPOIH3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGrwente 1 bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
cucreMaTni3anuda 3HaHUN 2
[TpakTrueckast padorta Ne 1.
bu6mmoreka [JOK
«Pemrenne
16 https://m.edso00.ru/00addbf
SKCIICPUMCHTAJIBHBIX a
3a7a4» a
KonTponbnast padota Ne2
0 TEME
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JINCCOITUAITHS. 0
XUMUYECKUE PEaAKIINH B B
pacTBopax»
18 OO0m1as xapakTepucTUKa bubnuotexa [JOK

raJIoreHOB. XMMHYECKHE

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



https://m.edsoo.ru/00add5d8
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

CBOICTBa Ha PUMEPE
XJjopa

N

XnopoBogopoa. CossiHast
KHCJI0Ta, XUMHNYCCKHUEC

bu6mmoreka [IOK

19 - https://m.edsoo.ru/00ade10
CBOMCTBA, MOJIyYEHHE, 4
NIPUMEHEHNE a
[TpakTuyeckas padora Ne 2
o teme «llonyuenue bubmorexa IOK
20 . https://m.edsoo.ru/00ade34
COJISHOM KHCJIOTHI, g
W3y4EHHE €€ CBOMCTBY» -
Brrancaenus mo
PaBHEHUSM XUMHYCCKHUX bubmorexa IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciiv OJANH U3 g
peareHTOB J1aH B U30BITKE B
bu6mmoreka [IOK
OO1m1as xapakTepuCcTHKa
22 https://m.edsoo.ru/00ade64
anemMeHToB VIA-rpymnmsl 3
AmoTponHbie
MOAM(HUKAIIMHI CEPHI.
¢ P N bubmuoreka [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B PUPOJIC. 2
XUMHYECKHE CBOWCTBA B
cepbl
CepoBoaopo1, CTpOCHHUE, bubmmoreka [JOK
24 buznyecKkue 1 XUMHUYECKHe https://m.edsoo.ru/00ade80

CBOMCTBA

2



https://m.edsoo.ru/00addfe2
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

Oxkcuppl cepsl. CepHast
KHCTI0Ta, PU3NYCCKUE U

bu6mmoreka [IOK

25 . https://m.edsoo.ru/00adea2
XUMHYECKHE CBOICTBA, 3
pUMEHEHHE
XHUMHUYECKUE PEAKLIUH,
JeKalre B OCHOBE
MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moyydeHus CepHOI https://m.edsoo.ru/00adec8
KHUCTIOTBI. XUMUYECKOE a
3arpsi3HEHUE OKPYKaroIIei
CpeIbl COCTMHECHUSIMU CEPBI
Brruncnenue maccoBoii bu6mmoreka [IOK
27 | nmonu BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO11as xapakTepuCcTHKa
AIeMEHTOB VA-TpyNibl. bubnuotexa [JOK
28 | A3ort, pacpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTuueckast paborta Ne 3
no Teme «[lomyuenue bubmorexa HOK
30 https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHHue ero
CBOUCTBY»

0



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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

A3oTHas KHCIO0Ta, €€

bu6mmoreka [IOK

31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnons3oBanue HUTPATOB
U COJIE aMMOHUS B
KauyeCTBC MUHCPAJIbHBIX bu6mmoreka [IOK
32 | ynoOpenmii. XUMHUYECKOE https://m.edso00.ru/00adf51
3arpsi3HEHUE OKPY KaroIIei 8
Cpelbl COeTUHEHUSIMU
azoTa
Docdop. Oxcun dbochopa
(V) EI) Q)IZ)C(bopHa;;b Kng)n(f)Ta, bubmorexa [JOK
33 https://m.eds00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4EeHUE
Hcnonb3oBanue pocdaron
B Ka4e€CTBE MUHEPAIIBHBIX bubnnoreka [JOK
34 | ynoOpenwuil. 3arps3HeHne https://m.edsoo.ru/00adfc2
IIPUPOIHON cpeabl 0
docharamu
Yraepon,
bu6mmoreka [IOK
35 | PacupocTpaticiie B https://m.edso0.ru/00adfd9
npupoze, Gpuzndeckue u c
XUMHYECKHE CBOMCTBA
Oxcupsl yriepoja, ux
(1)H3Hjeczne If XfIMI/I‘{eCKI/IC bubmorexa HOK
36 https://m.edsoo.ru/00adfeb

CBOICTBa. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C

€



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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

okcusom yriepoaa (IV)

VronbpHas KACIOTA U €€

bu6mmoreka [IOK

37 https://m.eds00.ru/00ae006
com
c
[TpakTuueckas padota Ne 4
no teme "[lonyuenue bubmmoreka [JOK
38 | yrmekucioro rasa. https://m.edso0.ru/00ae027
KauecTBennas peakuus Ha €
KapOoHaT-uoH"
[TepBoHaYaIbHBIC TTOHATHS
00 OpraHMyYecKux bubmorexa [JOK
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHMSIX yIiIepoaa -
. bubmuorexa [JOK
Kpewmnuii u ero
40 https://m.edso00.ru/00ae080
COCTMHCHUS )
[TpakTnyeckas padora Ne 5.
Pemienue
bu6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33124
41 . https://m.edsoo.ru/00ae0bf
mo TeMme «Baknaeie 5
HEMeTaJUIbl U UX =
COCTUHCHUS
Kontponbnas padora Ne3
. bu6mmoreka [JOK
o Teme «BaxHeime
42 https://m.edso0o.ru/00ae0el
HEMETaJUIbl U UX g
COCITUHCHUS -
43 OO01mast XapakTepUCTHKA bubmuoreka [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHYECKHUX DJIEMEHTOB —
MeTaJUIoB. MeTainueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre cBOMCTBA

https://m.edso0.ru/00ae103
e

METaJIIOB
XuUMHYECKHE CBONCTBA
bu6mmoreka [IOK
METaJlIOB.
44 y https://m.eds00.ru/00ae115
DIEKTPOXUMUYCCKUN P 6
HaIpsHKEHUH METaIOB B
OO0mue crmocoobl
MOJTyYEHUS] METAJUIOB.
CnnaBbl. Beruucienus mo bu6mmoreka [IOK
45 | ypaBHEHHUSM XUMUYECKUX https://m.edsoo.ru/00ae115
peaKIyii, eClI OJUH M3 6
PEareHTOB COJCPKUT
IPUMECH
bu6mmoreka [JOK
ITonsiTHE O KOppO3UHU
46 https://m.edso0o.ru/00ae127
METaJIOB
8
bu6mmoreka [JOK
47 [IlenoyHbIe METAILITBI https://m.edsoo.ru/00ael4b
2
OKCHIIBI ¥ THIPOKCHIBI bubnnorexa [IOK
48 https://m.edsoo.ru/00ael4b
HATPUS U KaJTus )
49 [Ilenouno3emenbHbIE bubmuorexa [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

METaJUIbI — KAJILIIUU U
Mar"Hum

https://m.edsoo.ru/00ael5e
8

Baxxueilinne coetnHeHN

bubmuorexa [JOK

50 https://m.edsoo.ru/00ae15e
KaJIbLMS 3
51 0O0001EeHuEe 1
cucTeMaTu3alus 3HaHui
JKécTtkocTh BOJBI U Bubmzorexa LIOK
52 . https://m.eds00.ru/00ae188
CIoCcoObI €€ yCTpaHeHUus 6
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
53 o TeMe "YKEcTKOCTh BOIBI https://m.edsoo.ru/00aelae
Y MEeTOJbl €€ ycTpaHeHus" 8
bubmuorexa [JOK
54 AroMuHUR https://m.edsoo0.ru/00aelc6
4
AmMdoTepHbIe cBOCTBA Brbmmozexa [IOK
55 https://m.edsoo0.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmoreka [IOK
56 Keneso https://m.edsoo0.ru/00ae1d8
6
OKCHUIBI, THAPOKCUIBI U bu6mmoreka [JOK
57 conm xkene3a (I1) u xxenesa https://m.edso00.ru/00ae35e
({ID) 6
58 0O000meHne n

cUcTeMaTHu3anus 3HaHUU



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[Tpaktuyeckas padora Ne 7.
Pewenne
9KCIIEPUMEHTAIBHBIX 3371a4

bu6mmoreka [IOK

59 . https://m.edsoo.ru/00ae3de
o teMe «Bakueiime g
METaJJIbI U UX N
COEIMHEHUS»
Breruncnenus o
YPaBHEHUSAM XUMHUYECKUX
PEaKIMii, €CJIU OJIUH U3
bu6mmoreka [IOK
PEareHTOB JIaH B U30BITKE
60 https://m.edsoo.ru/00ael75
WJIU COJIEPIKUT MPUMECH. 0
Briuucienusa maccoBoi N
JIOJIA BBIXOJ1a MPOIYKTa
peakiuu
61 0O0001eHue 1
cUcTeMaTH3alus 3HaHuH
KonrtponsHas padora Ned
62 o Teme «Baxknelmue
METAJUIBI U UX
COEIMHEHUS
BemecTsa u marepuaisl B bu6mmoreka [IOK
63 MMOBCETHEBHOH KU3HHA https://m.edsoo.ru/00ae3f5
qeJ0BeKa 0
bu6mmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE
64 . https://m.eds00.ru/00ae427
OKPY>KaIOIIECH CPeIbI 0
65 | Poab xumuu B peuieHun bubnuorexa [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOoOIieM https://m.edsoo.ru/00ae427
0
PesepBHbIit ypok. bubnnoreka [HOK
66 O060061EeHNE U 1 https://m.edso0.ru/00ae0d0
cucTeMaTu3alus 3HaHui a
Pe3epBHbIit ypoOK. bubmmoreka [JOK
67 O060061EeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
Pe3epBHBIii ypok. bubnnorexa [JOK
68 O06o0061IEHNE U 1 https://m.edsoo.ru/00ad9ch
cucTeMaTu3anus 3HaHUil 2
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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