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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XMMUM Ha YPOBHE OCHOBHOrO o0I1iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpa3oBaHus,
npeactaBieHHbix B GI'OC OO0, a Takke Ha OCHOBe (QenepanbHOl padoueit
MporpaMMbl BOCIHUTaHUSA U C YYETOM KOHLEMIMU MpEenojaBaHusi y4yeOHOTo
npeaMera « XuMus» B 00pa3oBaTeNbHbIX opranusaiusx Poccuiickoit deneparun.

[Iporpamma mo xumuu Aa€T NpEeACTaBICHHE O LENsIX, oOIed cTpaTteruu
oOy4eHHus, BOCIUTAHMUS W Pa3BUTHUS OOYUYAIOIIMXCS CPEJACTBAMHU Y4EOHOTO
NpEeIMETa,  YCTAaHAaBIMBAET  00fA3aTeIbHOE  MPEAMETHOE  COZAEp)KaHHUE,
MpeAyCcMaTpPUBAET paCHpEelIeNIEeHHEe €ro IO KilaccaM U CTPYKTYPUPOBAHHUE MO
pazzienaM M TeMaM MpPOrpaMMbl MO XHWMHH, ONPENENSAET KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEA0OBATEILHOCTh M3YUYECHHS] XUMUHU C Y4YETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM Yy4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEW O00yYarolmuxcsi, OMNpeaessseT BO3MOXKHOCTH IMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a Takke TpeOOBaHUI K
pesynbTataM OOydYeHHUs XMMHUM Ha YpPOBHE IeNied U3y4YeHUs NpeaMera u
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATENILHON NEATEIbHOCTH OO0YyYarolerocs Io
OCBOCHHIO YYEOHOTO COJEPKaHHUS.

3HaHUWE XHMHUHU CIYKUT OCHOBOM sl (DOPMHUpPOBAHUS MHUPOBO33PEHHUS
00y4aromierocsi, ero MpeICTaBICHU O MaTepUabHOM €MHCTBE MUPA, BAXKHYIO
poJib UrparoT GopMHpPyEMbIEe XHUMHUEH MPEACTaBICHUS O B3aMMOIPEBPAILICHUSIX
SHEPIUM U 00 PBOJIIOLUM BEHIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00ATbHBIX
npo0JieM YCTONYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, SHEPrETUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPaHEHHUSI.

N3ydenne Xxumuu:

CIOCOOCTBYET  peanu3aldyd  BO3MOXXHOCTEW I CaMOpa3BUTUA U
dbopMHpOBaHUS KyJbTYphl JUYHOCTH, €€ oO0medl u  (QyHKIIMOHATBEHOMN
IrPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
oOy4arommxcsi, HaBBIKOB MX CaMOCTOATEJIbHOM y4eOHOM JeATEeNbHOCTH,
DKCIIEPUMEHTATBHBIX W MCCIIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KU3HU, TaK U B IPO(PECCHOHATBLHOM NeSITeTbHOCTH;

3HAKOMHUT CO CHeuu(UKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
IEJIOCTHOTO  B3MJIsila HAa E€AWHCTBO MPUPOALI U  YeJIOBEKa, SBIISIETCS



OTBETCTBEHHBIM ITarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOM TPaMOTHOCTHU
oOyyJaromumxcs;

criocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K UEIIOBEKY, BHOCUT CBOW BKJIA]] B 3KOJIOTUYECKOE
oOpa3zoBaHre 00yUYarOIIUXCS.

JlaHHble HampaBiieHHs B OOYyYEHUM XUMHUHU 00ECHEeUMBAIOTCS CIELUPUKON
colepKaHusi  y4eOHOro MpeaMeTa, KOTOpPbIM  ABISIETCS  NMEJaroru4yecku
aJIaNTUPOBAHHBIM OTPAXKEHHEM 0a30BO HAyKU XUMHH Ha OMpPENCIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XHUMHUH, OCHOB
HEOPraHMYECKOM XHMMHUU M HEKOTOPBIX OTAEJNbHBIX 3HAYUMBIX MOHSATUN
OpraHUYECKON XUMUHU.

CrpykTypa coaep:kaHusi IporpaMmbl 0 XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 Moaxona K €€ m3ydeHnro. Conep:kaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUA O XHMMHUYECKOM DJJIEMEHTE U BEUIECTBE U CHUCTEMbl MOHSATUUA O
XUMHUYEeCKON peakiuu. O0e 3T CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl 110
IIPUHLNITY TOCJIEI0BATEIBHOTO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

— A@TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akona [[. M. MeHnnemeeBa Kak OCHOBHOIO 3aKOHa
XUMUU;

— YUYEHHUSA O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;

— TPEACTaBICHUA 00 DSJIEKTPOJIMTHYECKONW JUCCOIMAlMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHHWS pacCMATPUBAIOTCA HAa OCHOBE SMIUPUYECKH
MOJIYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEAOBATEIBHO OT
OJIHOTO YPOBHS K IPYTOMY, BBITIONHS GYHKIIUA OOBSICHEHUS ¥ TIPOTHO3UPOBAHMUS
CBOMCTB, CTPOCHHSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHHS U MOJTYyYECHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET (HhOPMHPOBAHHUIO
MIPEJICTABJICHNS O XUMUYECKON COCTABIIAIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MPUPOAbI, LEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HAHUIO U
METO/IaM TO3HaHUs B Hayke. M3ydeHue XUMHUU TPOUCXOJIUT C MPUBICYECHUEM
3HAHMM W3 paHee HU3YUYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyXaroumi Mup»,
«buomorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydeHHMH XUMHUU TPOUCXOIUT (OPMHPOBAHHUE 3HAHUM OCHOB
XUMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHHUS, MPAKTUYECKOU



NESTEIbHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaya yyeOHOro mpeameTa COCTOUT B (DOPMUPOBAHMM CHUCTEMBl XMMHUYECKHX
3HAHMM — BaXHEWIIMX (AKTOB, TOHATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYHHBIX OOOOIIEHUIT MHPOBO33PEHUYECKOr0 XapakTepa, S3bIKa
HayKH, B IPUOOIIEHUN K HAyYHbIM METOJaM MO3HAHUS [IPU U3YUYEHUU BEILLECTB U
XUMHUYECKUX peakuuid, B GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JIeSITEIbHOCTH, OCBOEHUHU TMpaBWiI 0E€30MacHOro OOpalleHUs ¢ BEUIeCTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipu U3yyeHnu XMMHUM Ha YPOBHE OCHOBHOI'O 0OIIEro 00pa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHUe LI, KaK:

— (opMHUpOBaHME HHTEUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOILIECHHE
o0yyarommxcs K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM
METOJaM MO3HaHUs, (OPMUPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K
XUMHUU;

— oOecrieueHue YCIIOBHH, CIOCOOCTBYIOLIUX PUOOPETEHUIO
OOy4alolMMHUCS ~ OMbITa  Pa3HOOOpa3HOM  JAESITENbHOCTH, TO3HAHHUA U
CaMOITO3HAHUS, KIIIOUEBbIX HAaBBIKOB (KJIHOYEBBIX KOMIIETEHIUI), HMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE ISl Pa3JIMYHBIX BUJIOB JAESATEIbHOCTH;

— (¢opmupoBanue oOmEeld ¢GyHKIIMOHAIBHON U €CTECTBEHHO-HAYUYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSICHATH W OLICHUBATH SIBJICHUS
OKpY>KaOILIEr0o MHpa, UCIOJb3ysl 3HAHUSA U OIBIT, MOJTYYEHHbIE MPU H3yYEHUU
XAMHH, TPUMEHATh WX TPU PEIICHHHW MpoOJeM B IMOBCEAHEBHOW XU3HU U
TPYAOBOU JIEITENBHOCTH;

— (QopmupoBaHue y oOydaroluxcs TIYMaHHCTHYECKHMX OTHOIICHUH,
NOHMMAHHUSl LIEHHOCTH XHWMHUYECKUX 3HAaHUN i1 BBIPAOOTKH SKOJIOTHMYECKU
1e1eco00pa3HOro MOBEACHUS B OBITY U TPYJOBOM JAEATENBHOCTH B IEJIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO H
CAaMOBOCHUTAHMIO Ha OCHOBE YCBOEHHMS OOIIEUEIOBEUECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(dUIIs U HANPaBIEHHOCTH JajJbHEHIIETro
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UISI M3YyYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111er0 oOpa3oBaHus, cocTasiser 136 gacoB: B 8 kiacce — 68 dacos
(2 yaca B Hezeno), B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHM B )KU3HU YEJIOBEKA. XMMHUS B CUCTEME HaYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BeiiecTB. [loHsITHE O MeTOAaxX MO3HAHUS B XUMUU. UHCThIE BENIECTBA U CMECH.
Croco0sI pa3aeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HIEMEHThl. CUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpoCThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyina. BaJleHTHOCT, aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENIbHAsT aTOMHas Macca.
OtHOcuTenpHas MOJIEKYJIsIpHas Macca. MaccoBast J0JI1 XMMUYECKOTO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemecrBa. Mons. Monsipas wmacca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYpPHBIX €IMHUI] BellecTBa. Pacué€rsl mo
dbopMynamM XUMHUECKUX COCAMHEHUH.

PuU3UUECKUE W XUMHUYECKHUE SBJIECHUS. XHUMHUYECKas peakuus u e€
NpU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpPaBHEHUS.
Knaccudukanuys xuMmudeckux peakiui (CoeTuHeH s, pa3ioKeHUs, 3aMEIICHHUSI,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCY/I0H, MpaBujiaMy pabOThI B JIaOOpaTopuu
U npuéMamMu oOpaiieHus ¢ Ja0opaTOPHBIM OOOpPYJOBaHUEM, H3YUYCHHE U
onucaHue (U3UYECKUX CBOWCTB 0Opa3lOB HEOPTraHWYECKUX  BEIIECTB,
HaOmoieHrne pu3nyeckux (TIaBjieHUE BOCKa, TasHUE JIbJIa, paCTUPAHUE caxapa
B CTyIIKE, KUICHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MpPOKAIMBAHUE MEIHOW TMPOBOJIOKHM, B3aUMOJICHCTBHE MeJla C KHCIIOTOM)
SBJICHUW, HAOJIOJEHWE U OINHUCAHME TNPU3HAKOB MPOTEKAHUS XHUMHYECKUX
peakiuii (pasznokeHue caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xenes3a ¢ pactBopom conu meau (II), usyuenue cnocoOoB pa3aeeHus cMeceil: ¢
MOMOIIbI0 ~ MarHuTta,  (QUWIbTPOBAHWE,  BbIMApUBaHUE,  JUCTUILIALIMS,
xpomatorpadusi, MPOBEJACHUE OUYHUCTKUA IMOBAPEHHOM COJM, HAOIIOJCHUE W
ONHUCAaHUE PE3yJbTATOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHMSI MacChl, CO3/JaHUE MOJIeNIE MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB



Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U nmpocroe
BellecTBO. HaxoxaeHnue kuciopona B mpupoje, GU3Mdeckue U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Oxkcuabl. [Ipumenenue kucnopona. CriocoOb
MOJIYYCHHSI KHUCJIOpoJa B JabopaTopuu W MPOMBIIIIEHHOCTH. KpyroBopor
Kucinopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3PexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO (PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bogopona B
npupojsie, (GU3MYECKUE W XHUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI
nosyuyeHus. Kucnotsl u conu.

MonsipabIii 00BEM ra3oB. PacyéTsl Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CBOWCTBa BOJAbL. Boma kak pactBoputelb. PacTBOpBI.
HaceblllieHHbIE ¥ HEHACBIIIEHHBIE PAaCTBOPHI. PaCTBOPMMOCTh BEILIECTB B BOJIE.
MaccoBass n1ons BemiecTsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B HpHUPOJE M B KU3HU ueloBeka. Kpyrosopor
BOJbI B IPUPO/IE. 3arps3HEHNE NPUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coeauHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, amMQpOTEpHbIE) W
HeconieoOpaszyromue. Homenknatypa okcunoB. Pu3MUECKHE U XUMUYECKHE
cBoucTBa OKCHAOB. [lonydeHrne okCuaoB.

OcHoBanus. Knaccugukanuss OCHOBaHM: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBanui. Ou3znueckrue U XUMUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knmaccuduxanust kucinor. Homenknarypa kucinor. Ousnueckue
1 XUMUYECKHE CBOMCTBa KUCIOT. Pan aktuBHOocTM metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa coseil. PuU3MUYECKHME U XHUMHYECKHE CBOMCTBA
conei. [lonyuenue comen.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINpEJEICHUE COAEPKAHUS KHUCIOpPOJa B  BO3MYXE,
MoJIydyeHue, coOupaHue, paclo3HaBaHWE M M3Yy4YCHUE CBOWCTB KHCIIOPOJA,
HaOMIOJICHUE  B3aWMOJEUCTBUS  BEHIECTB C  KHUCJIOPOAOM H  YCIOBHUS
BO3HUKHOBEHUSI M TpPEKpalleHus TropeHus (Moxapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHUJIOB W OINKCAHWE MX CBOWCTB, IIOJy4€HHE, COOMpaHHE,
pacrio3HaBaHMEe W M3yYE€HHE CBOMCTB BOJIOpOJia (FOpEeHHE), B3aUMOJCHCTBHE



Boopoa ¢ okcuaoM meau (11) (Bo3MOkKHO MCTIONB30BaHUE BUIEOMATEPUATIOB),
HaO/oieHre 00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHHsA BEUIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOW JIOJEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBUE BOABI C MeETAUIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO MCIOJIb30BaHUE BHUJAEOMATEpPUAIOB), HCCIEIOBaHUE 00pa3loB
HEOPraHWYECKMX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOJIEHUE H3MEHEHUs
OKpaCKM HWHIMKATOpPOB B pacTBOpax KHCJIOT H IIEI0YeH, HU3y4yeHHue
B3aumojiericTBus okcuaa meau (II) ¢ pacTtBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJlJIaMU, pEaKUUd HEUTPAIU3alH, TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHME OJHOIO0 METajula JPYyTMM W3 pacTBOpa COJIH, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a7a4y 10 TeMme «BaxHellne KiIacchl HEOPraHWYECKUX
COEIMHEHUI.

Iepuoguuecknn 3axkoH u Ilepuoamyeckass cucreMa XUMHUYECKHX
jaemenToB JI. . Menaeneesa. CrpoeHue aroMoB. XMMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

[TepBbie mombITKH KiIacCUPUKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIOr€Hbl, MUHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM{@oTepHbIE
OKCHJIbI U TUIPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KoporkonepuogHass U JAJIMHHONEPUOJIHAS (DOPMBI
[lepnogmueckonr cucrembl xumudeckux dneMeHtoB J[. WM. Menneneesa.
[lepyonsl u rpynnbl. OU3NYECKUN CMBICI MHOPSAKOBOTO HOMEpPA, HOMEPOB
Nepuoa U TPyNIbl JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. HM30Tombl. OJIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKUX 3JIEMEHTOB
[Tepunonnueckoit cucremsl . 1. Menaeneea. XapakTepuCcTUKa XUMHAYECKOTO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuoandeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U EpUoaam.

3nauenue Ilepumoamueckoro 3axkoHa u llepuoanueckoil cCUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. [[. . MenaeneeB —
YUYEHBIN U TPAKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJISIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchl okucaeHns U BocCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuit IKcnepumenm:

U3y4eHue oOpa3lOB BEIIECTB METAJIIOB U HEMETAIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX [PUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLNN
(ropeHue, peakluyu pas3yioKeHUs, COETUHEHUS).

Mescnpeomemmnuie ceazu

Peanmszannss MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX EeCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUII OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHATHS: Hay4yHbIM (akT, rumnoresa,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiIaccuuKauus, MEepUOJIUYHOCTD,
HaOJII0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: maTepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, JJICKTPUYECKUM 3apsi, BEIIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, a3, (PU3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUSI, KOCMOC, IUTAHETHI, 3BE€3/bl, ConHIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE IOPOJIBI,
IIOJIE3HBIE MCKOMAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKasi peaKkuus

[Iepnogmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. U. MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPHUOAOB, KalMs, KalbLUd M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKOW CBA3U. THIBI KPUCTAIUNIMYECKHUX
pEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU
U BHUJa XUMHYECKOM CBS3H.

Knaccudukanms v HOMEHKIATypa  HEOPTraHMYECKHMX  BEILECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJaccaM
HEOPraHWYECKUX COCIMHEHUN, TCHETUUECKas CBSA3b HEOPIaHMYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX peakuuid MO pPa3IUYHbIM IpU3HaKam (Mo
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BELIECTB, O TEIJIOBOMY 3((]eEKTy,
II0 M3MEHEHUIO CTENEHEW OKHUCIEHHs XHMMHYECKMX DJJEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.



[Tonsitue o ckopoctu xumuyeckor peakiuu. [lonsarue 06 oOpaTUMBIX U
HEOOpAaTHUMBIX XMUMHYECKMX peakiusax. [loHSTHE O TOMOTE€HHBIX U
rereporeHHbix peakuusx. llonsarne o karanuze. lloHATHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIMSAIONIME HA CKOPOCTh XUMHYECKOW PEAKIHH U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIUHU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHHME  ypaBHEHHU
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMM C HCIOJb30BAHUEM METOJA
AIIEKTPOHHOTO OalaHca.

Teopust ~ DJIEKTPOJIMTUYECKOM  JUCCOLHUALINM. ONIEKTPONUTBL U
HedNEeKTponuThl. KaTnoHbl, aHMOHBI. MeXaHuW3M JOHMCCOLMALMUA BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYeCKOU cBsi3u. CreneHp auccouuanuu. CUIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiiun moHHOrOo oOOMeHa. YCIOBHUS MNPOTEKAHMUSI PEAKIUl HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBOHCTBa
KHUCIIOT, OCHOBAaHUHN M COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKOU
nucconranvu. KauectBeHHbIE peakiny Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHWUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (IpaduTa W amMasa), CIOXKHBIX BEIECTB
(x7opuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pPAa3iIMYHbIX  (PAKTOPOB,  HCCIEIOBAaHUE
3JEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCA JUCCOLMALMMU KHUCIOT,
IIEJI0YEH U cosieil (BO3MOXKHO HCIIOJIb30BAHUE BHJIE0 MAaTEPUAIIOB), IPOBEICHNE
OTBITOB, WUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BBIJEJICHUE Ta3a, O0Opa3oBaHHWE BOJIbI), OIBITOB,
WUTFOCTPUPYIOIIMX IIPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKLINAN
(ropenue, peakuuu pa3oXKeHus, COEIMHEHUS ), pacrno3HaBaHUE
HEOPraHMYECKUX BEHIECTB C ITOMONIbIO KAUYECTBEHHBIX PEAKIMl HAa HOHBI,
pelIeHnEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtasuibl 4 MX COeAMHEHMS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHMYECKHE CBOWCTBA Ha NPUMEPE  XJIOpa
(B3aMMOJENCTBUE C METaUIaMH, HEMETaulaMHy, Leno4Yamu). XJIOPOBOJIOPOA.
ConsiHasg KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIyUYeHUE, TpUMeHeHue. [[eiicTBue
XJIOpa W XJIOPOBOAOpPOJA HA OpraHu3M 4elioBeKa. BakHeiiline XJIOpUIbl U UX
HaxO0JICHUE B IIPUPO/IE.



O6mass  xapakrtepuctuka aneMeHToB  VIA-rpymnmel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u Gpuznueckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U CEpbl. AJIOTPOIHbBIE
MOIU(PUKAIIUNA KUCIOPOJIa U cephl. XUMHUUECKUE CBOMCTBA cephbl. CepoBOIOPOI,
cTpoeHue, ¢u3MYeckue MW XUMHuYeckue cBoiicTBa. OKCHUIBI CEphl  Kak
NpEACTAaBUTENIM KHUCJIOTHBIX OKCUaoB. CepHas Kuciora, (U3NYECKUE U
XUMUYECKUEe CBOMcTBa (0OOIIME Kak TPEACTaBUTENs Kilacca KHUCIOT H
cnenupuueckne). XuMUIECKHUE PEAKIUH, JIeKAIINEe B OCHOBE MPOMBIITUICHHOTO
croco0a mosy4yeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kucinotel. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHAsl peakius Ha cyJib(aT-uoH. HaxoxeHue cepsl
U €€ COEIUHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHHE OKPYXKaIoLEel cpeibl
COEAMHEHUSMU Cepbl (KUCIOTHBIE O, 3arpA3HEHHE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILICHHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpymmnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. A30T, pacnupoCTpaHEHUE B
npupoje, GU3NUecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3nyeckue U XUMUYECKHE CBOIMCTBA, MOJIyYeHHE U TPUMEHEHHE.
Conu amMMmoHUS, HX (PU3MYECKUE U XUMHUUYECKHE CBOICTBA, MPUMEHEHHUE.
KauecTtBeHHas peakuusi HA MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJyYEHHUE,
dbu3nueckne W XUMUYECKHE CBOWMCTBa (0OIlIMe Kak MpeCcTaBUTENs Kiacca
KUCIIOT U crenuduueckue). Vcnonp3oBaHre HUTPATOB U COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAOOpeHU. XUMHUECKOE 3arpsi3HEHHUE OKpPY Karolen
cpeabl COeAMHEHUAMU a30Ta (KUCIOTHBIE TOXKH, 3arPsI3HEHUE BO3AyXa, MOUYBbI
u BogoémoB). Docdop, amtoTponnbie Moaudukanuu docdopa, Gusudeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocopa (V) u  dochopHas Kuciora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, osryueHue. Mcnonb3oBanue ¢ochartoB B
KaueCTBE MUHEPAJIbHBIX yIOOPEHUH.

O6mrast  xapaktepuctuka odneMeHToB [VA-rpymmel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBIC CTENEHU OKUCIEHUA. YTJIEepOH, alIOTPOIHBIE
MoAu(pUKAIIUKA, PACIpPOCTpaHEHUE B Tpupoje, (U3UYECKHE U XUMHUUYECKHUE
cBorictBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. Okcuabl yrieposaa,
uX (pu3nyYecKkne U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBI, CBI3aHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rio0aJbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
adpdekr. YrompHas Kuciaora u €€ CcoiM, UX (PU3NUECKUEe U XUMHUUYECKHUE
CBONCTBa, MojJydyeHue W npuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.



[lepBoHavanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK o
COEIMHEHUSIX yryiepoaa (METaH, 3TaH, STWUJICH, alleTHJIeH, 3TaHOJ, TJIULEPHH,
yKCycHast kuciota). IIpupojgHble HCTOYHUKH  YIIIEBOJAOPOJAOB  (YroJib,
IPUPOAHBIN Ta3, HePTh), TPOIYKTHI UX MepepadoTKu (OCH3UH), UX POIb B OBITY
U NpoMbIUIeHHOCTH. [loHsATHE 0 OMOJIOrHMYecKH Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YeloBeka. MarepuaibHOE €IUHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COECIUHEHHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWMCTBA, TOJIYyYCHHE W
npumeHeHue. CoeanHeHHUs KpeMHUsi B mpupoze. OOume npeacraBieHus 00
okcunie kpemuus (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCTIOJIb30BAHHUE B
OBITY, B IPOMBINUICHHOCTH. BaxxHeliliie CTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobdiieMpl 6€30IacHOTO UCITOIB30BAHUS
CTPOMTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPUI-MOHBI U HAOJI0IeHNE
MPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xaroume GU3NIecKue U XUMUYECKUe
CBOMCTBAa TaJOr€HOB M HMX COCIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJIOpUJIOB (TajJoreHUI0B),
O3HaKOMJIEHME C oOpa3naMu cepbl M €€ COEOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATepUaloB), HAOIIOJIeHUE Tpoliecca OOYyriIuBaHUA
caxapa noJa JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YyYECHHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBCHHOW peaklud Ha CynbpaT-uOH W HaOMIOJCHUE TMpuU3HAKa e¢
POTEKaHMsl, O3HaKOMJIeHHE ¢ (U3HMUYECKUMU CBOWMCTBaMH a30Ta, pocdopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), OOpa3LaMu
a30THBIX U POCHOPHBIX YIOOPEHUH, NOJlydyeHrne, COONpaHue, pacno3HaBaHUe U
U3YYEHHE CBOMCTB aMMHUaKa, MPOBEJAEHHWE KAYECTBEHHBIX pEaKIui Ha HOH
aMmMoHusi U ¢ochaT-MOH U HU3YYEHHUE TPU3HAKOB HX MPOTEKAHHUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbIO (BO3MOMKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3YYEHUE MOJENEH KPUCTALIMYECKUX
pem€rok anMmasa, Trpaduta, GQymiepeHa, O3HAKOMJICHHE C TIPOIECCOM
a7cOpOIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOra3a, IMojydyeHue, coOMpaHHe, paclo3HABAaHUE U M3Y4YEHHE CBOMCTB
YIJIEKUCIOTO Ta3a, MpOBEJEHHWE KAYeCTBEHHBIX peakliuii Ha KapOOHAT W
CUJIMKAT-UOHbl W H3yYEHUE NPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CWIMKATHOW MNPOMBINUIEHHOCTH, PEUIEHHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o Teme «BaxkHelne HeMeTaluIbl 1 UX COSIUHEHUS.



MeTaJuibl M UX COeTUHEHUA

OOmiass xapakTepUCTUKAa XUMHUYECKUX OJEMEHTOB — METAJIOB Ha
OCHOBAHUWU UX MOJ0XKEHUS B [lepronueckor cucteMe XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTtamndeckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DINEKTPOXUMUYECKUN Pl
HalpsDKEHU MeTajuioB. Pu3nyeckue M XUMHUYECKHE CBOWMCTBA METAJLIOB.
OO6uue cnocoObl ToNydyeHUs MeTaioB. [loHsATHE O KOPpO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIlIUThl HMX OT Koppo3uu. CruaBbl (CTanb, YyTYH,
JIOPATTFOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IIPOMBIIIJIEHHOCTH.

[llenounsle  meTamnel: nookeHue B llepuomnmueckon — cucreMme
xuMu4eckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HaX0XKICHUE
B mpupojie. Pu3nyeckne W XUMHYECKHE CBOWCTBa (Ha TNpUMEPE HATPUA U
kanust). OKcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue MmenoYHbIX
METAIJIOB U UX COCIMHCHUM.

[[lenouyno3eMenbHbIE MeETaabl MarHuid W KaJbLMW: IIOJOKEHHE B
[lepuoanueckort cucreme xumuueckux semeHToB JI. WM. Menneneena,
CTPOCHUE HMX aTOMOB, HaxoxkJAeHHE B mnpuponec. PU3NYECKHE U XUMHUUYECKHUE
CBOMCTBA MarHus W Kaubllusgd. BakHeiine coeauHeHHS Kaiablusa (OKCH,
TUAPOKCHU], coJin). JKECTKOCTH BOABI U CTIOCOOBI €€ YCTPaHEHUS.

AmomMuHuii: nojoxeHue B llepuonnueckoil cucTeMe XHMHYECKUX
anemeHtoB JI. M. MeHnneneeBa, CTpOCHME aroma, HAXOXIAEHHUE B IMPUPOJE.
dusznyeckue M XUMHUYECKHE CBOMCTBA antoMHHUSA. AMOTEepHbIE CBOWCTBa
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Keneso: nmonoxenue B [leppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpoO€HUE aTOMa, HaXOXKJACHUE B npupoje. Pusndeckue u
XUMUUYecKue cBoicTBa xene3a. Okcuabl, Tupokcubl u conu xenesa (I1) u
xenesa (III), ux coctas, CBOMCTBA U MOJYyUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMHd METaJUIOB M CIUIaBOB, MX (HU3UYECKUMHU
CBOMCTBaMH, HW3YYECHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCH]IA
KaJbIlUSl M HAaTpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAHME BHCOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHUS KEJIE3a B KUCIOPOE
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KQUEeCTBEHHBIX PEAKI[MI HA MOHBI: MAarHUs, KaJblKs, aJJFOMUHUS, IUHKA, JKEJIe3a
(I) u xenesa (III), memu (II), HaOmrOmEeHWME ¥ OMUCaHHWE MIPOILIECCOB
OKpalllMuBaHMWs IUJIAMEHHM HWOHAMHM HATpHs, Kaausd M Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BHJACOMATEPHAIOB), HCCieAoBaHUEe aM(pOTEPHBIX CBOMCTB



THAPOKCUAA AIIOMHUHHUS U THUAPOKCHAA IIUHKA, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a71a4 o Teme «BaxkHeuie MeTajuibl U UX COSIUHEHU.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa m Matepuanbsl B MTOBCEIHEBHOM XHU3HM 4YeJI0BEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeienbHas JoMmyCcTUMas
KOHIIEHTpaiusi Bemects, painee — [IJIK). Ponp xumMum B pernieHuun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3yueHue o0pa3iioB MaTepPUaioB (CTEKIIO0, CIJIABbI METAJJIOB, MOJIUMEPHBIE
MaTepuarbl).

Mescnpeomemmnoie ceasu

Peanuzanus MexXnpeaMETHBIX CBs3EH MPU M3YUYEHHH XUMUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
NOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI1 OTHEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBEeHHO-HAay4YHbIC TTOHSATHSI: HAy4YHBIN (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KiIacCUuUKalus, MNEPUOJUYHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJIECIUPOBAHHUE, W3MEPEHUE, MOJECINb, SBJICHUE, MAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®dusnka: maTepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTb, MOJEKYJa, JEKTPUUECKUNU 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (OTOIEMEHT, BEIMIECTBO, TENO, O0BEM,
arperaTHOE€  COCTOSIHME  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJIMYECKasi pemeETKa, CIUIaBbl, (PU3MYECKHWE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, 6mocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEeHMs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YEHHS XMMHUHU B €IUHCTBE YYEOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B COOTBETCTBUM C  TPaJWLMOHHBIMU
POCCUICKMMH COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
IOPUHATBIMU B OOILLIECTBE MpaBWJIaMU U HOPMAaMHM MOBEJIEHUS U CIIOCOOCTBYIOT
poleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATM3ALMN 00yYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTalUd U
pacCUIMpPEHHE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHUS 3HAYEHUS XHMHYECKOU
HAYKH B KU3HU COBPEMEHHOr'0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh AOCTOBEPHOM
uH(popmaleii o0 mepeAoBbIX [OCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOH H
OTEYECTBEHHOW XHMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpoOicTBE MUpa U OOLIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUHA B  KOJUIEKTMBE, KOMMYHHKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, yueOHOMCCIIEeI0BaTEeIbCKOM, TBOPUYECKOM U APYTrUX
BUJAX JESATENbHOCTH, FOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM JI€ATEIBHOCTH
IIPU BBIMIOJHEHUHN Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
OKCIEPUMEHTOB,  CO3JaHUM  Y4YeOHbIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O W  B3aWUMOINOMOIIM B  TMpoOIecce ATOM  ydeOHOM
NEATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE M IIOCTYIIKM CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33pPEHYECKUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKON PEaKLnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHMS CYIIIHOCTH HAyYHON KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSA MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C
IPUPOIAHON CPEAOH, O POJIM XUMHUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MIO3HABATEJIbHBIE MOTHMBBI, HAIPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI
M0 XUMHUHM, HEOOXOJIWMBbIEC IS OOBSICHEHUS HaOII0/IaeMbIX MPOLECCOB U
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJBTYpbI, B
TOM YHCJIE HaBBIKOB CaMOCTOSITENIbHON paboOThl € Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil,  JTOCTYIHBIMHU  TEXHUYECKHUMHU  CPEACTBAMH
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTh WU
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TIPOEKTHOW U  HCCIEI0BATEIHCKOU
NESITeILHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIEHHOCTH U YPOBHS OOY4ECHHS B
JTaIbHEHIIIEM;

4) popMHUpPOBaHMSA KYJIbTYPHI 310POBbS:

OCO3HaHWE LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3JJ0POBBIM 00pa3 JKU3HU, OCO3HAHUE MOCIIEICTBUNA U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTpEOJEHUsI aJKoroJisi, HAPKOTHUKOB,
KypeHHus), HEOOXOJAMMOCTH COOJIIOJCHUS MpaBuid  OE30MAaCHOCTU  MpHU
oOpallleHuu C XUMUYECKIMHU BEIIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyaA0BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YyYEHHIO Mpodeccuil W Tpyaa pa3iudyHOTO
poaa, yBaXE€HHE K TPy U pe3ysibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUU M0 XUMHH, OCO3HAHHBIM BHIOOD
WHIUBUIYAIbHOM  TPaeKTOpPUM MPOJOJKEHHUsT 00pa3oBaHUsl C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX UHTEPECOB U
NOTpeOHOCTEM, yCHemHoM MNpOoPECCUOHATLHON JEATEIbHOCT W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPO(ECCHOHAITBHON
cpene;

6) 3K0J10rM4YeCKOro BOCIIUTAHMS

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHHWE K MPUPOAE KAaK HMCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAHMSI, TOHUMAHUE LIEHHOCTH 3I0POBOIO
u Oe3omacHoro obpasza >KMU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3HUECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LEHHOCTH COOJIO/ICHUS
npaBusl 0E€30MACHOrO TMOBEACHUS MNpH paboTe C BeElIeCTBAMH, a TakXKe B
CUTYALMSIX, YTPOXKAOIINX 310POBBIO U )KU3HU JTIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, JJIs
pelIeHusl 3a1ad, CBA3aHHBIX C OKPYXKAIOLIEW IIPUPOAHOM CpPENOH, It
NOBBIIICHNUS YPOBHS 3KOJIOTMUECKOW KYyJNbTYphl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 5SKOJOTMYECKHX MpoOJeM U MyTed HX peleHUs IOCPEeICTBOM
METOJOB XUMUU, IKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIbHOM IPAKTHUKE.



METAIIPEJMETHBIE PE3YJIBTATbBI

B cocrtaBe MmeTanmpenMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYyYHbIE TOHSATUA (3aKOH, TEOpus,
OPUHLMUI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, SKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IIpeIMeTax Hu
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NpeaMeroB  (HOpMHUPOBATH
IPEACTABICHUE O LEIOCTHOM HAYYHOM KAapTUHE MHPA, U YHUBEPCAIBHBIC
yueOHble AeicTBUsS (IIO3HABaTENIbHbIE, KOMMYHHUKATHUBHBIC, DPETYJSTUBHBIC),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOATEIbLHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU IeATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiiCTBUS

ba3oBble jjoruyeckue 1efcTBUA:

YMEHHMSI MCTIONIb30BaTh MPUEMBI JJOTHUYECKOIO MBIIIJIEHHUS] IPU OCBOECHUU
3HAHWI: pacKphIBaTh CMbICI XUMHUYECKUX TMOHITHH (BBIACIATh UX XapaKTepHbIE
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSMH), UCTIOIb30BATh
HOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUM, BEIOUPATh OCHOBAHHUS
U KpUTEpUM U1 KIACCU(PUKALMKM XUMHUYECKHMX BELIECTB U XHMUYECKUX
peakiMii, yCTaHaBIUBAaTh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXIYy OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJABI U 3AKIIOUCHMUS;

YMEHHME NPUMEHATh B IpoOlLlecCe MO3HAHUA NOHATHUA (NPEAMETHBIE U
METanpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJb3yeMble B
XUMUH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NpEeICTaBICHUS — XUMUYECKUHN 3HaK (CUMBOJ 3JIEMEHTa), XUMHUYecKas (popmyia
U ypaBHEHUE XUMHUYECKON peakluuu — IpHU PEelIeHUH Y4eOHO-II03HABATEIbHBIX
3ajay, C€ y4€TOM OSTUX MOJENbHBIX MPEJICTAaBICHUN  BBIABIATH U
XapaKTEpHU30BaTh  CYIIECTBEHHbIE IMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEHIECTB M XMMHUYECKHMX peakuui, BBIABIATH  00IIUe
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHbIE CBA3M M NPOTHUBOpEUMs] B
U3y4YaeMbIX IPOLECCax U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMsI, a TaKXKe B KauyeCTBE OCHOBBI I (HOPMHMPOBAHMS THUIIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBIX CYKIECHUMN;

OpPUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3ALMH U MPOBEIECHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHe HaOJIIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €r0 pe3ynbTar, GopMyJIUpOBaTh 0000IIEHUS



U BBIBOJIBI IO pE3yJIbTaTaM IMPOBEAEHHOTO OMBITA, HCCIIEOBAHUS, COCTABIATh
OTUET O MpOJIeNIAHHOMN padoTe.

Pabora ¢ unpopmanmeit:

yMEHHE BbIOMpATh, AHATU3UPOBATH U WHTEPIPETHPOBATH HHPOPMAIUIO
pa3NUYHBIX BUAOB U (GOPM TMPEACTABICHMS, TMOJYYaeMyH) M3 Ppa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHMS,
COpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
IPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

yMEHUE MPUMEHSTh Pa3IU4YHbIE METO/IbI U 3aIMPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX /ISl BBIIOJHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 334 OMPEACIIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JacTH HCIOJIb30BaHUSA HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO HCIOJIb30BAHUSL PA3IUYHBIX MOHCKOBBIX
CUCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTUMAJbHYIO (OPMY NpENCTaBICHUS
uH(pOpMaIMU U WJUIFOCTPUPOBATh pelIaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduku 1 iX KOMOWHAISMY,

YMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaTh B IIpollecce Y4YeOHOW u
UCCJIeI0BATENbCKON NEesATENbHOCTH uH(pOpMaIUIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA W TPAHCIOPTa HA COCTOSHHE
OKPY’KaroIIEH MPUPOTHOU CPEBI.

KoMMmyHHMKaTHBHBIE YHUBepcaibHbIe YueOHble 1eliCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCHI (B Xoje auayiora U (WiIM) TUCKYCCHH) IO
CyWIECTBY 00CYyXJaeMoil TeMbl, (OPMYIMPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOM 3a1a4H;

YMEHUSl MPEACTAaBIATh TMOJyYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NESTENbHOCTY B YCTHBIX M NHUCBMEHHBIX TEKCTaX; JeNlaTh MpPEe3eHTAIUIO
pEe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BEIECTB, Y4EOHOTO
MIPOCKTA);

yMEHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH IMpPU  PEIICHHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydéTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unuii  (oOCyXxJaeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbD»,
KOOpPJIMHALIMSA COBMECTHBIX JICMCTBHUI, OINpEAECIeHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHMBeEpPCaJIbHbIe YUeOHbIE NeCTBUA:

YMEHUE CaMOCTOSITENIbHO OINPEACNATh IENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYLIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JeATEeIIbHOCTD, BEIOMpPATh Hanbonee 3(pPeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX
Y TO3HABATEJIbHBIX 3a/1a4, CAMOCTOSITENIBHO COCTAaBJSATH WJIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJTOPUTM JEUCTBHM NPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OIICHMBATh COOTBETCTBHUE MOJIYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM L€, YMEHUE
UCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJJIaracMble B YCIOBHUH
3a1aHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB MO OCBOCHHUIO OO0SA3aTEIBHOIO

coliepKaHus, YCTAaHOBJIEHHOTIO JaHHON (enepasibHONM pabouel Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE 00YUYalOIIMMUCS HAy4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI
JIercTBUl, crenupuyeckue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
NEATEIbHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHHUS, €ro HHTEpIpPETalNH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K koHuy oOyuenuss B 8 kiacce mpeaMeTHblE pe3ysibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

e PpAaCKpBIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIMIECTBO, CI0KHOE BEIECTBO, CMECH
(oIHOpOIHASI M HEOJTHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas JOJII XHUMHUYECKOTO »JJIEMEHTa B COEOUHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUs, XUMUYECKash PEaKLus,
KJaccu(UKaIMs peakinii: peakiiuy COSTUHEHNUS, PEAKIIUN Pa3I0KEeHUS,
peakuuu 3aMelIeHHs, peakiuu OOMEeHa, JK30- U HHAOTEPMUYECKUE
peakIuu, TeroBoi A3(peKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIIoM
aToMa, aToMHas opOuTagb, paAMyC aroMa, XHWMHYECKas CBS3b,
MOJISIPHAsT W HENOJIIpHAsh KOBAJIEHTHAS CBA3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWUOH, PacTBOp, MaccoBas JOJs BellecTBa (MPOIEHTHAs
KOHLIEHTpAaIKs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX MOHSATHU U
MIPUMEHSATH T MOHATHUS IIPHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJB30BAaTh XMUMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENsATh BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COCIMHEHUSAX, CTENEeHb OKUCJICHUS DSJIEMEHTOB B  OWHAPHBIX
COCIMHEHUAX, MPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY



COEIMHEHUN 1o (popmyliaM, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHASI U
HMOHHAs) B HEOPTraHUYECKUX COCTUHECHUSX;

packpeiBath cMmbici llepuognueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJiokeHus B [leproanueckoil cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IMTOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajpo;

ONMKCHIBATh M XapaKTepuzoBaTh TabiuuHyio (opmy I[lepuommyeckoit
CUCTEMBbl XHMHYECKHX DJIEMEHTOB: pa3NyaTh I[OHATHUS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounast noarpynna (b-rpymnmna)y, massie
1 OOJIBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabiauie «llepuogumyeckass cucrema XmMHUYecKux sjeMmeHtoB JI. .
MeHieneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOOIIee YHUCIO
ANIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CJIOSIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEI[ECTBA, XUMUYECKUE PEAKIINH (TI0 YUCITY U COCTaBY YYacCTBYIOUIUX B
pEeaKIuu BEIIECTB, M0 TEIIOBOMY 3D (eKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIUME XMMUUYECKUE CBOMCTBA BEILECTB
pa3IMYHBIX  KJIAccoB,  MOATBEpXkAasi  ONUCAaHUE  MpPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUUYECKUX
MpPEBPALICHUN B PA3JIMUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEJIBHYIH) MOJEKYJSIPHYIO W MOJISIPHYEO MAacCChI
BEILIECTB, MAacCOBYIO JIOJI0 XHMMHYECKOro »3JeMeHTa 1o (dopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BEHIECTBA B pPAacTBOPE, MPOBOJIUTH
pPacy€Thl O YPAaBHEHUIO XUMHUUYECKON pEeaKlny;

MPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON ESITEIbHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHEe, O0O0O0O0IIeHrne, CHCTeMaTU3aIMIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — IJIs
M3YUYEHHSI CBOMCTB BEHIECTB M XUMHUYECKHUX PEAKIUNA, €CTECTBEHHO-
HAay4yHbIE  METOAbl  TO3HAHUSA —  HaOJIOJIEHHE, HU3MEpPEHHUE,
MO/IEJIMPOBAHUE, IKCIIEPUMEHT (PEaibHbIA U MBICIICHHBIN );

CIENOBaTh IMpaBWaM  TOJB30BAaHHUS XHMHUYECKOM TMOCYJIOM U
nabopaTopHbIM 000OpYyJOBaHUEM, a TakKXKe MpaBWiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSIMU II0 BBIIOJIHEHUIO
Ja00pAaTOPHBIX XUMHUUYECKUX OIBITOB IO TOJYYEHHUIO M COOMPaAHUIO



K

ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEAECIEHHOM MAaCCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMHUYECKHUE IKCIIEPUMEHTHI 110
pacmo3HAaBaHUIO PACTBOPOB IMIENOYEH W KHUCIOT C TIOMOIIBIO
HWHJUKATOPOB (JakMyc, peHon(TaaenH, METUIIOPAHX U IPYTHE).

KOHI[y oOydeHus B 9 Kjiacce TpPEIMETHBIE pe3ynbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XHWMHWYECKas PEaKklus, XHUMHUYECKas CBA3b, TEIIOBOMN
s ekt peakuuu, MOIb, MOJSPHBI 00BEM, PacTBOp, SIECKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT TUCCOLMAIMUS, PEAKIIUM HOHHOTO
oOMeHa, KaTalau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIEe U
HEOOpaTUMBIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTENh, BOCCTAHOBUTENb, OKHCICHUE W  BOCCTAaHOBJICHHE,
aioTponusi, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAs,
WOHHAs, MeTaUIMYecKas), KpUCTAUIMYECKass pemérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKuuu, MOpPeAeTbHO
nomyctumas konrentpanus [1JIK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHSATUN U
MIPUMEHSITh 3TH TOHATHUS MPU ONMKMCAHUH BEIIECTB U X MPEBPAILICHUI;
UCIIOJIB30BaTh XMUMHUYECKYIO CHUMBOJUKY JUIsl COCTaBieHUs (Hopmyin
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKHX
AJIEMEHTOB B COEIWHEHUAX PaA3JIMYHOTO COCTaBa, MPUHAIICKHOCTh
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEAUHEHUN Mo (QopMynam, BUJ
XUMUYECKOW CBS3W (KOBaJE€HTHAas, WOHHAs, MeETAJUIMYecKasi) B
HEOPTraHWYECKUX COCTUHEHUSX, 3apsi UOHA M0 XUMMHUYECKON GopMmyiie,
XapakTep Cpeabl B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX COEAUHECHUH,
THUN KPUCTAIUIMYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro NOHUMAHHE: ONUCHIBATh U XapaKTEPHU30BAThH
TabauyHyto Gopmy [leproanueckoit CUCTEMbl XUMHUECKUX JIEMEHTOB:
pas3nuyaTth MOHATHUS «TJIaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpymnmna (b-rpynma)», manbsie U OONbIIME TEPHOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOPhIE HUMEIOTCS B TEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX



AJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHUCIO DIEKTPOHOB U
pacripefielieHue HX IO JJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEJAMHEHUI B
npenensax MajiblX NEPHOJAOB U TIVIABHBIX MOArPYIII ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpraHWYecKue
BEILECTBA, XUMUYECKHE PEAKIINH (10 YUCITY U COCTABY YYaCTBYIOLIUX B
peakiuy BEMIECTB, MO TEIIOBOMY 3(D(eKTy, 0 M3MEHEHHIO CTETeHEeN
OKHUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMKUCHIBATH) OOIIME U ClieUU(PUUECKe XUMUYECKUE
CBOICTBa MPOCTBIX M CJOKHBIX BEIIECTB, MOJATBEPXKAAs ONUCAHUE
MpUMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIInii;

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTUYECKON JIUCCOLUALUMU KHUCIOT,
HIEJ0YEd W COJIEH, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaKlMi,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETHUECKOW CBA3U MEX]y BEIECTBAMH Pa3IUYHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX peaKUui
MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOYXHOCTH TMPOTEKAHUS XMUMHUYECKUX IMPEBPAIICHUI B Pa3IMYHBIX
YCIIOBHSIX;

BBIUMCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJI0 XHMMHUYECKOTO0 »dJeMeHTa 1o Gdopmylie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEAKIUU;

coONIOaTh  MpaBWiia  TOJB30BAaHUS  XMMUYECKOW TIOCYIOM U
nabopaTopHbIM 000pYJIOBaHMEM, a TaKXe IMpaBuja OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO IMOJIYYEHUIO U COOHUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONINE KAaueCTBEHHBIM COCTaB
pa3IUYHBIX BEIIECTB: pPACMO3HABaTh OMNBITHBIM NYTEM XJIOPHUA-,
OpoMuna-, wuoaua-, kapobonar-, d¢ocdar-, cwimkar-, cyibdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



e IPUMECHATH OCHOBHBIC OIICPAIIMM MBICIUTCIIBHON JCATCIBHOCTH —
aHaJgu3 M CHUHTE3, CpaBHEHHEe, O0O0O0O0IIeHrne, CHUCTeMaTU3aIMIo,
BEISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX CBS3EH — JJIS M3YUYCHUSI CBOMCTB
BEIIECTB M XHMHYECKHX PEAKIHHA, €CTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUs — HAOJIOJICHUEe, U3MEPEHUE, MOJICITUPOBAHHUE, YKCIICPUMEHT
(peanbHBIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

HaumenoBanue pa3ieiioB u
TeM MPOrpaMMbl

KoanuecTBo yacos

Bcero

KonTposabu
ble padoThl

IIpakTHuec
KHe padoThl

DJIeKTPOHHBIE (HM(PPOBbIE)
o0pa3oBaTe/bHbIE PeCypChbl

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

XuMus — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
’ MPAKTUYECKOU IEITEIBHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BertectBa 1 xumuuaeckue 15 ) bu6nuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3jen 2. BaxkHeiiline npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopoa. Ionsitie 00 6 bubmuoreka [{IOK
' OKCHIax https://m.edsoo.ru/7f41837¢
29 Bonopona. [TonsaTre 0 kucnorax g 1 bubmuoreka [{IOK
’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubmumoreka [IOK
’ OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 1 1 bubmmoreka [JOK
' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30




Paspnen 3. Ilepunoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux dj1eMeHToB /[, U. Menaeseesa. Ctpoenue
aToMoB. XUMHYeCcKas CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Iepronnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
X €CKasl CBS3b.
3.2 O:II:I/ICP?I/ITemiIHoBSI ’ 8 2 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIC PEAKIINHT
bubnuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68 5 5
[TPO'PAMME




9 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHoBaHuUe pa3iesioB U TEM (uudpoBbie)
Ne i/ P Kontpoasn | Ipakrnueck bp
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIEC
ble padoThI ue padoTbl
pecypcsbl
Pa3pnen 1. BemecTBo 1 XUMHYeCKHE peaKIIUA
11 [ToBTOpenue u yriayOneHne 3HaHUN 5 | bubnmuoteka [JOK
' OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIUALIMSL. g | 1 bubnmoreka [JOK
’ XUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznea 2. HemeTa/s1bl 1 HX COeIMHEHHS
)1 OO61mas XxapakTepruCTUKa XUMHUYECKHUX 4 1 bu6nuoreka [IOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 Bubnmorera [JOK
’ PYTIIBL- &P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u 7 1 bubnmorexa [JOK
' PYIIBL ’ P https://m.edsoo.ru/7f41a636
WX COEJIMHEHHUS
2.4 OO6m1as XxapakTepruCTUKa XUMUUECKUX 8 1 2 bubnuoreka [JOK
aneMeHToB IVA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a636




erMHI/Iﬁ 1 UX COCIUHECHUA

Uroro no pazneny 25
Pa3nena 3. MeTajljIbl M X COeTHHEHHUS
. bu6mmoreka [JOK
3.1 Obuwe cpoiicTsa MeTaiIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
32 Bakueiinme MeTauinl 1 UX COSTUHEHUS 16 hitps://m.edsoo /7412636
Hroro no paszneny 20
Pasjnen 4. Xumus u okpy:xaionias cpeaa
41 BemecrtBa 1 MmaTepuasl B KU3HU 3 bu6mmoreka [IOK
’ geJoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ITHOYPOYHOE INTAHUPOBAHUME

8 KITIACC
KosauuecTBo 4yacos JIeKTPOHHbIE
JlaTa
Ne Kontpoa | IlpakTuu uupoBbIe
Tema ypoka H3yue
n/n Bcero bHbIE eCKHe st oOpasoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
| [Ipenmer xumuu. Poiap XuMuu B :KU3HU | bu6mmorexa [IOK
yesoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 brbmmorexa [TOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOpPUU U MIPUEMBI | bubnnorexa [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa u cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[Ipaxtuyeckas pabora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MOBAapEHHOMN 1 bramorexa LHOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnnoreka [IOK
6 Ato oJie 1
TOMBTH MOTICKYJIRT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie 1 ClI0KHBIE BEIIECTBA 1 nomorexa O

https://m.edsoo.ru/ff0d2a6¢




butmmoreka [JOK

CHCTeMaTHu3alus 3HaHUH

9 ATOMHO-MOJIE 0€ yYEHHE
TOMHO-MOJCKyIHpHoe yaet https:/m.edsoo.ru/ff0d2d50
3aKOH MOCTOSAHCTBA COCTABa BEILIECTB.
10 Xumunyeckas popmyia. BaneHTHOCTD bubmmorexa IIOK
pMyJ1a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XUMHUYECKOTO DJIEMEHTA B bubnuoreka [JOK
COCTUHCHUU https://m.edsoo.ru/ff0d350¢
13 KonuuecTtBo BeniectBa. Mosb. MossipHas bubmuoteka LIOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®Ou3nIecKue 1 XUMUYECKHE SIBIICHUS. bubmuorexa [[OK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy u yciioBus NpOTEKaHUs bubnuorexa [JOK
15 N
XUMHUYECKUX PEaKIUun https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHWYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&8
Brrancienus konuuecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHHUSAM XUMHUUECKUX bubmorexa [JOK
B N yp https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHIECKUX peaKIui
18 (coennHEHHUs, pa3IOKCHHS, 3aMEeIICHUS bubmoreia HOK
g P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 OK
19 sHIukIoneauct. O0o0mEeHue u nbnnotexa Il

https://m.edsoo.ru/ff0d40c4




KonTponbnas padora Nel mo teme

bubnuoreka [JOK

20
«BemecTBa 1 XUMUYECKUE PEAKLIN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech raszos. CocTaB Bo3ayxa.
21 Kncn}(l) OJ — DJIEMEHT U IPOCTOE ’ bubmorexa LOK
poat p https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
dusnyeckue 1 XUMHUYECKHUE CBOIICTBA
22 KHCII0poia (peaklMK OKUCIIEHUS bubnrorexa LIOK
poJia {peakit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTyYeHUsT KHUCIIOPO/ia B
23 11a00pPaTOPUH U IPOMBIIIIEHHOCTH bubmorexa [OK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3 PexT XMMUIECKOI peaKIu,
24 [IOHATHE O TEPMOXUMHUYECKOM YPABHEHUHU bubnmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKHUX PEAKIIHIX
Tomnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHHE BO34yXa, CIIOCOOBI €T0 bubnmorera [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpaxTuyeckast pabora Ne 3 o Teme
26 «ITonyyenue u cobupanue Kuciopoaa bubmmorera [TOK
y . p pod, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE e€ro CBOMCTBY
7 Bonopon — 35eMeHT U mpocToe BEIECTBO. bubnuoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
73 duznvecKkue U XUMHUYECKHUE CBOMCTBA bubmuorexa [[OK
Bozopoaa. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
buo OK
29 IlonsaTue 0 KMCIOTaX U COJIIX nosmorexa I

https://m.edsoo.ru/ff0d50d2




Crioco0bl TToTydeHus1 BOAOPO/Ia B

bubnuoreka [JOK

30
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «ITomyueHnne u coOnpanue BoAoOpoIa bubmorexa LOK
Y . P FOPO, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHUE €ro CBOMCTBY
bub6nuoreka [JOK
32 Mo i 00BEM ra30B. 3aK0H ABOTrajzpo
[UIPHEI ODBEM TA30B. SAKOH ABOTANp https://m.edsoo.ru/ff0d542¢
Brrurciienus 00bEMa, KOJIMYECTBA
33 BEIISCTBA I'a3a II0 €ro U3BECTHOM bubmorexa LIOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienus 00bEMOB ra30B 110
34 aBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI Ta30B
duzndecKknue 1 XUMAYECKHE CBOMCTBA bubmuoreka [{OK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanwuii. [lonstuie 06 bubnuoreka [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie U
37 HEHACBIIIEHHBIE PacTBOPHLI. MaccoBas 101s bubmorexa HOK
B PAcTBOPHL. A https:/m.edsoo.ru/f0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroToBiieHrE PaCTBOPOB C bubnmnoreka [JOK
onpeaeNIEHHON MacCOBOM JT0IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK

«Kucnopoa. Bonopoxa. Bona»

https://m.edsoo.ru/ff0d6342




Okcupl: cocTaB, KiIaccupuKaius,

bubnuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHUUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKALINS, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKUE CBOMCTBA bubnnorexa HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHu4yeckue cBOMCTBA bub6mumoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUs, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'enetnueckas cBs3b MEXKy KilaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O060011eHre U crucTeMaTu3alus 3HaHU|
= . https://m.edsoo.ru/00ad9cb2
KontponsHas pabora Ne3 no reme
" bubmuoreka [[OK
50 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

coeqrHeHnn"

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




[TepBbie MOMBITKY KIacCUPUKAITTT

51 XUMHYECKHUX dJIeMeHTOB. [loHsTie o bubmorexa LHOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u [lepnoanueckas
52 cucTemMa XUuMU4YecKkux 3yemenToB 1. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepnoapl, rpynnel, IOATPYIIIEI bubmorexa [IOK
PHOZBL, TPy » HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
55 aneMeHToB Ilepuoanyeckoit cuctemsl /| bubmorexa HOK
proa ' https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTeprucTUKa XUMHUUECKOT0 2JIEMEHTA
56 o ero nojiokeHuro B Ilepuoanueckont bubmorexa [{OK
proa https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leprnoanyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubnnorexa [JOK
MenaeneeB — y4€HbIU, IEAror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepsHElil ypok. O0001IIEHE U
58 CHCTIe)MaTmZpHﬂ 3gaHui / Becepoccuiickas bubnmotexa LIOK
& p https://m.edsoo.ru/00adb33c
npoBepoYHas paboTa
KonTponbhas padora Ne4 o teme
bu6mmorexa [IOK
59 «Ctpoenue aroma. XUMHUYECKast CBA3b) /

Bcepoccuiickas mpoBepouHas padboTa

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




DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB bubnmoreka [JOK
60 1
XUMHWUECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
1 J4! 1
6 OHHAA XMMIHCCKaA CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHast nosipHas XuMU4uecKas CBSI3b 1 bubmorexa LOK
P https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKast | bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab&
bu6mmoreka [IOK
4 1
6 Crenens okucCHHA https://m.edsoo.ru/00adae28
65 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE | bu6mmoreka [{OK
peakuun https://m.edsoo.ru/00adb076
bubnnoreka [IOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 hits://m.edsoo.ru/00adb076
PesepBHsblil ypok. O0001IEHIE U
67 CI/ICTIe)MaTI/BZ pnﬂ 3HAHUH 10 TEME 1 bubmorexa LHOK
& https://m.edsoo.ru/00ad9cb2
«Ctpoenne aToMa. XUMHUYECKAsI CBS3bY
68 PesepHblit ypok. O000meHne u 1 bubnnorexa [JOK
cUCTEMAaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KosaunuyectBo 4yacos 1 JIEKTPOHHBIE
ara
Ne Tema ypoka Konrtpoa | TIpakTuy e uugposeie
n/m Bcero bHbIE ecKue st o0pa3oBaTe/ibHbIe
padoThbI padoThbI pecypchl
[lepuonnueckuii 3akoH. [lepuonnueckas Eub 1OK
nonroTeka
1 cHCTeMa XUMMHYEeCKuX aineMeHToB JI. 1. 1
M https://m.edsoo.ru/00adb59e
eHjeseeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB BuG 1OK
. noInoTeKa
2 XAMUYECKHUX JJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPHOI0B
3 Knaccudukanust 1 HOMEHKIIaTypa | bubnmnoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4eckon CBSI3M M THUITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
5 «IToBTOpEHUE U yriTyONeHNE 3HAHUH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
6 Knaccugukarus XuMHuueckux peakuui | bubnnorexa [JOK
[0 pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTH XUMHYECKOU Bu6 110K
nonnoTexa
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
8 [ToHsITHE O XUMUYECKOM PaBHOBECHH. 1 bubnuoreka [JOK

DaKTOpBI, BIUAIOUIME HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c




XUMHYECKOHN PCAaKIUN U IMOJIOKECHUC
XUMHUYCCKOI'0 paBHOBECHUS

OKHCINTEIFHO-BOCCTAHOBUTEIIBHEIE

bubnuoreka [JOK

XVMHYECKUE CBOWCTBA HA TIPUMEpe

9
peakuun https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUIECKON
10 nccounanuu. CUiIbHbIE U ci1adble bubnnorexa [IOK
A HHatHH. https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
11 Hounnnle ypaBHEHUS pEAKIIUN bubmmorexa LIOK
M peaxl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IMPEACTABICHUNA 00 buGnnorexa [IOK
. peat https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON AUCCOLIHAIIIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOJIMTUYECKON Bubmorexa TOK
pea p https://m.edsoo.ru/00add8b2
JIUCCOLIUAIINU
14 [TousgaTue o ruaponanse coiaei Bubmorexa TOK
P https://m.edsoo.ru/00add9d4
bub6nuoreka [JOK
15 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN
m 1t https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1. «Pemenune bubmunoreka [IOK
16
OKCHEPUMEHTAIIBLHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KoHnTtponbHas pabota No2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUA bubnmorexa LIOK
p A HHatHA. https://m.edsoo.ru/00addecO
XUMHYECKUE Peakiuy B pacTBOPaAX»
18 OO6m1as XxapaKTepuCTHUKA TajJOTeHOB. bubmuotexa [JOK

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




xJiopa

Xnoposogopona. CossiHas KMCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJYUCHHUE bubnmorera HOK
’ Y ’ https://m.edsoo.ru/00ade104
MpUMEHEHNE
[Tpaktuyeckas padora Ne 2 o Teme
20 «ITomydyeHue coOISTHON KUCIIOTHI bubmorexa LIOK
y . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Bbruucnenus no ypaBHEHUAM
21 XUMHUYECKUX PEAKIINH, €CIIH OOUH U3 Bubmorexa TOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
Annorponsasie MOIU(PHUKALIUN CEPBI.
23 Haxox(lz[eHHe CephI I/I(beé COG,HHHeI:{HP'I B bubmorexa LHOK
p . https://m.edsoo.ru/00ade64a
npupoje. XUMMUYECKUE CBOMCTBA CEPhI
24 CepoBogopoj1, cTpocHHE, (PU3HUECKUE U bubnuoreka [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 dbusznyecKre 1 XUMUIECKIEe CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE PEaKIUH, JIeKAIUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MMOJTYYCHHUS CEPHOM KHUCIOTHI bubmorexa LOK
y p ' . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsA3HEHUE OKPY KaIOIIEH
Cpe/ibl COeIMHEHUSIMU CEPbI
27 BrrunciaeHne MaccoBOM J0IU BEIXOa bub6nuoreka [JOK




MIPOJIyKTa PEAKIINH

https://m.edsoo.ru/00adec8a

OO6m1as XxapaKTepucTUKa 3JIeMEHTOB V A-
rpynmnbl. A30T, pacipoCcTpaHEHHE B

bubnuoreka [JOK

28
npupojie, PU3NYECKUue 1 XUMUYECKHE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHUak, ero puznyecKue u

29 XHUMHUYECKHUE CBOMCTBA, IIOJYyUCHUE U bubmorexa [IOK

’ y https://m.edsoo.1u/00adf004
MpUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «IlomyyeHne aMmMuaka, H3y4eHHE €ro brbmorexa [IOK
. y » 13Y https://m.edsoo.ru/00adf180
CBOKCTB»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuotexa [[OK
XHUMHUYECKHE CBOMCTBA https://m.edso00.1ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KAYECTBE MUHEPAITHHBIX

32 o0peHmii. XUMHYECKOE 3arps3HCHHUC bubmorexa HOK
yRoop T p https://m.edsoo.ru/00adf518
OKPY’KaOIIEH Cpejibl COSTUHEHUSIMU
azora
docdop. Okcun pocdopa (V) u

33 (1)00(%)0 pHas[ KI/ICJ'I((l))Ta ®¢)153H(tle)cxne u bubmorera [JOK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOMCTBA, MOJyYEHUE
Hcnons3oBanue GpocdaToB B KaueCTBE
34 MHHEPAIbHBIX YA00peHUii. 3arpsa3HeHne bubmorexa HOK
p . yAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOHON cpensl pochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK

(I)I/IBI/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxkcupl yraepoja, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHE

bu6mmoreka [{OK

36
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yriepona (IV)
37 VronabHast KUCIIOTA U €€ COJTH bubnmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas pabora Ne 4 o reme
18 "[Tonyuenune yraekucioro rasa. bubnuorexa [JOK
KauecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TTOHATHS 00
39 OpraHUYeCKUX BEIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054¢e
COCTMHECHUSX YIJIepoaa
bubmmorexa [{OK
40 KpemHuuii u ero coequHeHus
p 8 https://m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«Baxuelnme HeMeTaUIbEl U UX https://m.edsoo.ru/00aec0bf2
COEIMHEHU S
Konrponbnas padora Ne3 mo teme
42 «Baxuelnie HeMeTaJUIbl U UX bubnnorexa [IOK
https://m.edsoo.ru/00ae0el8
COEIUHEHU S
OO61mas xapakTepUCTHKa XUMUYECKUX
2JIEMEHTOB — METAJIJIOB.
bubnuoreka [JOK
43 Meramnnueckas CBI3b U METAIUINYECKAS

KpUcTajuiMueckas pemeérka. dusnyeckue

CBOMCTBA METAJJIOB

https://m.edsoo.ru/00ael103e




XUMHYECKUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUYECKUI PSIIT HAIPSHKEHUI bubmorexa LHOK
p P p https://m.edsoo.ru/00ael156
METAaJIJIOB
OO6m11e crnocoObl MOTYUYEHUSI METAJUIOB.

45 CmuiaBbl. Beruucienus o ypaBHEHUsIM bubnuorexa [HOK
XUMUYECKHUX PEAKLUN, ECIIU OJIUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJCPKUT NMPUMECH

46 IToHsTHE O KOPPO3UH METAJIIIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ac1278
bubnnoreka [IOK

47 eJ1o0 € MeTal
[Henounrre meTams! https://m.edsoo.ru/00ae14b2

48 OKkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUS bubmmorera [TOK

a P A p https://m.edsoo.ru/00ae14b2

49 [[lemouHO3eMeNbHBIC METALTHI — bubnuorexa [JOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxxneimme coenmHeHNs KaJbITHs bubnmorexa LIOK

a 1 https://m.edsoo.ru/00ael5e8

51 O0001eHre U cUCTEMaTU3ALNS 3HAHUI
JKEcTKOCTh BOJBI U CIOCOORI €€ bub6nuoreka [JOK

52
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[Tpaktuyeckas padora Ne 6 o Teme

53 "YKEcTKOCTEL BOJABI U METOEI €€ bubnmorexa [IOK

| https://m.edsoo.ru/00aclae8
YCTpaHEHHS
bubmuoreka [JOK
54 Amro I
HOMHIHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U bubnmoreka [JOK




TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJTH JKeTie3a bub6nuoreka [JOK
(IT) n xene3a (I11) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U crucTeMaTu3alus 3HaHu|
[TpaxTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubmuorexa [JOK
«BaxHeinnye MeTambl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUN, €CIIU OJUH U3
60 €areHTOB JIaH B U30BITKE WU COACPKUT bubmmorexa IIOK
p _, p https://m.edso0.1ru/00ael1750
npuMecHu. BeranciieHnst MaccoBOM 101U
BBIX0/Ia TPOJIYKTa PeaKluu
61 O000111eHrEe U cCUCTEMATU3ALINS 3HAHUI
Kontponbnas pabota Ne4 o reme
62 «BaxuHenme MeTaIbl U UX
COETMHEHU S
BemectBa u Mmarepuasi B bubnmnoreka [JOK
63 .
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEH bubnmnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Posb XuMuM B peIIEHUN YKOJIOTUYECKUX bubnnorexa [HOK
npodiem https://m.edsoo.ru/00ae4270
66 PesepHbIif ypok. O6001IeHNE T bubmuorexa [JOK




cUCTeMaTHu3alusd 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHblif ypok. O60061IeHNE U | bubnnorexa [JOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00adb33c
68 PezepsHblil ypok. O6001menue u | bu6nmoreka [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHOI MIPOI'PAMMBI

8 KUIACC

Kon
nposep IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
s1eMOro 00pa3oBaTe/IbHOW MPOrPaMMbI OCHOBHOI'O 00111€r0
pe3yjabT o0pa3zoBaHusi
ara

1 ITo Teme: «HepBOHaLIaJ'H)HI)IG XUMHNYECKUEC ITOHATH S

PaCKpeIBaTb CMBICI OCHOBHBIX XHMHUYCCKHX HOHATHU: aToM,
MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE
BEIIIECTBO, CMeCh (OJHOPOAHAS W HEOTHOPOAHAS), BAaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAash W MOJICKYJIIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasi JI0JIsl XUMHUYECKOTO
1.1 dJIEMEHTAa B COCAWHEHWH, MOJISIPHBIH O00BEM, XUMHUYECKas
peakiusi, KiaaccuuKays peakuui: Peakuu COEAMHCHUS,
peaKkIu paslIoKEeHHs, PEaKIMU 3aMEIICHUs, peakiuu OoOMeHa,
9K30- U HHAOTEPMHUUYECKUE PEAKIUH, TeTIOBOM 3(PPeKT peakium,
pacTBOp, MaccoBas J0J1s BEIIeCTBA (IPOLEHTHAsI KOHLIEHTPAlUsl) B

pacTtBope

HIUIIOCTPUPOBATDb B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHATUH U
1.2 MNPUMCHATH OTU TMOHATHA MPU OINHMCAHHMU BCHICCTB W HUX

MpEBpAILCHHI

13 HUCIIOJIb30BATh XMMHWYCCKYK0 CHUMBOJIMKY I  COCTABJICHUA

(dopMyI1 BeliecTB ¥ ypaBHEHUH XUMHUYECKUX PEaKLUi

pacKpbIBaTh CMBICI 3aKOHOB COXpPAaHEHUS MacChl BEIIECTB,
1.4 MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa

ABoraapo

1.5 onpeac/isiTb  BAJICHTHOCTH  dATOMOB  3JICMCHTOB B 61/IHapHBIX




COECTUHEHUSIX

1.6

KJIaCCU(PUIIMPOBATh XMMHUUYECKHUE peakiuu (M0 YHCIy U COCTaBy

YUYacCTBYIOLIUX B PEaKIH BEUIECTB, M0 TEII0BOMY PPeKTy)

1.7

BBIYUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacCChI

BEILECTB

1.8

BBIUKCIISITH MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa 1o (popmysie

COEIMHEHMS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

NPUMEHSATh  €CTECTBEHHOHAYYHbIE  METOJIbl  IO3HAHUS  —
HaOMIO/IeHUe, U3MEpeHHe,  MOJCIIMPOBAHUE,  OKCIIEPUMEHT

(peanbHBIN ¥ MBICIICHHBIH )

Ilo Teme: «BaxHedmue MpeACTaBUTEIM HEOPraHUYECKUX

BEICCTBY»

2.1

pacKpeIBaTb CMBIC]TI OCHOBHBIX XHMHUUYCCKHX TOHSTHM: OKCHun,

KHUCJj10Ta, OCHOBAaHHEC, COJIb

2.2

OMpCACIIAThL MPUHAMJICIKHOCTD BEUICCTB K OHpeI[eJIéHHOMy KJIacCy

COeIMHEHMH 1o popMyam

23

KJIacCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEUIECTB  pa3IMYHbIX  KJIACCOB, TOATBEP)KIAasl  ONHCAHUE
npUMepaMu  MOJIEKYJSPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIHX

XUMHUYCCKUX peaKm/HZ

2.5

MMPOTrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXXHOCTH HNPOTCKAHUA XMUMUUYCCKUX

NpeBpalleHUH B Pa3IMUHbIX YCIOBUSIX

2.6

CleloBaTh TMpaBUiaM TIOJb30BAaHUS XHMHYECKOH TOCyAoN U
1ab0paTOPHBIM 000PYIOBAHUEM, a TAK)KE MPpaBUIaM OOpaIleHUs C
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
Ha60paTOprIX XUMHUYCCKUX OITBITOB 110 IMOJIYYCHHUIO n
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OMPEICIEHHON MacCOBOM HOJei
pacTBOPEHHOTO  BEMISCTBA,  IUIAHUPOBATH W TPOBOJUTH

XUMHYCCKUC OSKCICPUMCHTBI 110 PaACIIO3HABAHHWIKO PaCTBOPOB




mesiodel MW KUCIOT C TOMOIIBI0 HHAMKATOPOB  (JTAKMYC,

deHondranenH, METUIOPAHX U IpYTHe)

2.7

MMPpOBOAUTD paC‘-IéTBI 10 YPaBHCHHUIO XUMHUYECKOMN pcakuuu

Ilo Teme: «Ilepuognueckuii 3akoH u Ilepuonnueckass cucrema
xumuueckux syemeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumnyeckas CBS3b. OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE

peakum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: SJIpO aTOMa,
ANIEKTPOHHBIN CIIOW aTroMa, aToOMHas OpOuTalb, paauyC aTroma,
XUMHYECKasl CBSI3b, MOJIAPHAS U HENOJSpPHAsl KOBAJIECHTHAs CBA3b,
IEKTPOOTPHULIATEIBHOCT, MOHHAs CBSA3b, MOH, KATHUOH, aHMOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IHI/IPOBaTL XUMHNYCCKHE JJICMCHTBI

33

ONMCHIBAaTD W XapaKTepu30BaTh  TaOJIMYHYIO dopmy
[lepuonuueckoil cuCTEMbl XMMHUYECKUX 3JIEMEHTOB: pas3jindarh
NOHATHS «TJIaBHasg moarpynmna (Arpynma)» W «00OYHas

noarpynna (brpymnmna)», «Masnbie» 1 «O0NbIINE) MePHOIbI

3.4

packpsiBaTh cMmbich [lepuonnueckoro 3akona /.M. Menneneena:
JEMOHCTPUPOBATh IOHMMAHHUE TEPUOAUYECKON 3aBHCHUMOCTH
CBOMCTB XUMHUYCCKHUX DJICMCHTOB oT nux ITIOJIOKCHU L B

Ilepuoauueckoil cucreme

3.5

COOTHOCHTb OO0O3Ha4YeHHs, KOTOpble MMEIOTCS B Tabmiuie
«llepuognyeckas cucrema XuUMHYeCKUX dyeMmeHToB  J[.H.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, oOluee 4HCIo

AJIEKTPOHOB U paclpeesieHHue UX O AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaAcIATh CTCIICHb OKHCICHHUA OJJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

ONpEeNIeNsATh BUJI XUMUUYECKOU CBSI3M (KOBAJICHTHAs U MOHHAs) B

HEOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC




Kon
nposeps
€MOro
pe3yjabT
arTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeILHON NPOrpaMMbl OCHOBHOI'0 00111€T0
o0pasoBaHust

ITo Teme: «BeliecTBO 1 XUMUYECKasi PEAKIU»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHI: pacTBOp,
JJIEKTPOJINUTHI, HERJIEKTPOJIUTHI, IEKTPOJINTUYECKAS
JUCCOLManusl, PEeaKIUud HOHHOro oOMEHa, KaTalu3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE peaKluHy,
OKHCJIUTEIIbHOBOCCTAHOBUTEIIBHBIE  PEaKLUH, OKHUCJIUTEIb,
BOCCTAaHOBUTEIIb, OKHCJICHHE W BOCCTAHOBJICHME, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, HOHHAs,
MeTaJJIn4yeckKasi), KpucTajulnyeckas penérka, CIulaBbl, CKOPOCTh

XUMHYECKOM peaknuun

1.2

WIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHSITHH
U TNPUMCHATH OTU MNOHATHUA IIPHU OIIMCAHHMU BCHICCTB U HUX

MpeBpaICHUI

1.3

COCTaBJIATh  YpaBHEHHsI  BJIEKTPOJUTHUECKOM  JAHCCOLUAIMU
KHCJIOT, IIEJIOYEH U COJIEH, IOJHBIE U COKPAIEHHBIE YPABHEHUS

peaKkIii HFOHHOTO OOMeHa

1.4

pacKpbiBaTh  CYIIHOCTh  OKHUCJIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEICTBOM COCTABJICHUS HJIEKTPOHHOTO OajaHca 3TUX

peakuuii

1.5

IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKINH

ITo Temam: «Hemerannel u uX coeauMHEHH» M «MeTaaiabl U UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh (OMHUCHIBaTh) oOmmMe W cnenuduyeckue
XMMHYECKHE CBOMCTBa TIPOCTBIX M  CJIOXHBIX  BEILIECTB,
MOJTBEPXK/Iasi ONMMCAaHUE MPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX

YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.2

COCTaBIISITh ypaBHEHUS peaxkuui, MOITBEP K TAOLITUX
CyIIECTBOBAaHME TI'E€HETUYECKOW CBSA3M MEXJy BElIeCTBaMU

Pa3JIMYHBIX KJIaCCOB
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IIPOrHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHUMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTH MIPOTCKAHUA XUMHNYCCKHX

npeBpameHMﬁ B pa3JIMYHBIX YCIIOBUAX
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CJIE0BaTh IPAaBWJIAM IIOJb30BAaHUSI XUMHYECKOM TMOCYIIOH U
71a00paTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUiIaM OOpaIeHUS
C BeIeCTBAMHM B  COOTBETCTBUM C HMHCTPYKIHSIMH  TIO
BBIMIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XMUMHYECKUX  OIBITOB IO
MOJIYYCHUI0O U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa U

YTJIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTHh PEAKIIMHU, MOATBEPIKAAIONINE KaYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATh OIMBITHBIM MyTEM XJIOPHU-,
Opomun, wommn, KkapOoHaT, docdar, CcuIMKar, Ccyabdar,
THIPOKCUIMOHBI, KATHOHBI ~aMMOHHS, HOHBI  HW3yUYCHHBIX
METaJJIOB, MPUCYTCTBYIOIINEC B BOIHBIX pacTBOpax

HCOPraHNYCCKUX BCUICCTB

[To Teme: «XuMHS 1 OKpyXKaromias cpea

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX MMOHSTHH: HI[K

BCIICCTBA,; KOPPO3UA MCTAJLJIOB

3.2

MIPHUMCEHATH OCHOBHBLIC OIICpallun MBICIIUTEIIEHOM JACATCIIBHOCTH —
dHaJIni3 U CHUHTC3, CPABHCHHC, 0606H_[6HI/IG, CUCTCMAaTHU3alulo,
BBIABJICHUC NPUYNHHO-CICACTBCHHBIX CBsI3CH — AJId U3y4YCHUA
CBOMCTB BC€IIECTB U XUMHUYCCKUX peaKHHfI; €CTCCTBEHHOHAYYHEBIC
METOJAbI ITO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HCpBOHaT-IaJ'IBHI)Ie XUMHNYECKHUEC ITOHATH A

1.1

[Ipenmet xumuu. Posib XUMUM B )KU3HU YeJIOBEKAa. XUMHS B CUCTEME
Hayk. Tema wu BemectBa. ®dusznueckue CBOMCTBA BEILIECTB.

AFpCFaTHOG COCTOSIHHEC BCIIICCTB

1.2

ITonsatue o METOJaX IIO3HAaHHUA B XUMHUHU. YucTeie B€IICCTBA U CMECH.

Crioco0sl pa3aeneHust cMeceit

1.3

ATOMEI 151 MOJICKYJIBL. XHUMHUYECKHUE OJICMCHTHEI. CHUMBOJIBI
XUMHUYCCKUX DJICMCHTOB. HpOCTI)IG " CJIOXKHBIC BCIICCTBA. ATomHO-

MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckass  ¢opmyia. BaneHTHOCTP  aTOMOB — XUMHUECKHX
3JIEMEHTOB. 3aKOH ITOCTOSHCTBA cocTaBa BellecTB. OTHOCUTEIbHAL
aToMHass Macca. OTHOCHTENIbHAsE MOJICKYJIsIpHas Macca. MaccoBas

J0JI I XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHUHN

1.5

KomnyectBo Bemectsa. Monb. MonspHas Macca. B3aumocBssb
KOJIMYECTBA, MacChl M 4YHUCIA CTPYKTYPHBIX €AMHHUI] BEIECTBA.

Pacuérsl o popmMyIaM XMMUYECKUX COSTUHEHUN

1.6

OU3NYECKUE U XUMHYECKHUE SABJIECHUA. XHUMHUYECKAS pEaKUUs U €€
MPU3HAKK. 3aKOH COXPAHEHWS MAacChl BEHIECTB. XHMHYECKHUE
ypaBHeHus. Kmaccudukanuss XuMHUecKHX peakuuid (CoeauHEHus,

pa3ioXKeHus, 3aMellleHusl, 0OMeHa)

1.7

XHAMHYECKUHN DKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW IOCYJI0H, C
npaBwiaMud paboTel B jabopaTopuu U THpuéMaMu oOpaiieHus ¢
nmabopaTopHBIM 000pYI0BaHNEM, U3YUYCHUE U ONTUCAHUE (PU3UICCKUX
CBOMCTB  00pa3lloB HEOPraHMYeCKUX BEUIECTB, HAOIOJIEHUE
¢usnueckux (IUIaBJIeHUE BOCKA, TassHUE JIbJA, paCTHpaHHUE caxapa B
CTyIIKe, KUTICHHE W KOHJEHCAIMSl BOJbBI) M XUMHYECKUX (TOpeHHE

CBCUU, ITPOKAJIMBAHUC MEIHOMI ITPOBOJIOKH, B3aHMOJICHCTBHE MeJa C




KHCIIOTOM) sBJICHUHM, HaONIOIEHWEe U ONHUCaHWe MPHU3HAKOB
IIPOTEKaHUs  XMMHYECKHX  peakuud  (pasjoKeHue  caxapa,
B3aMMOJICHCTBHE CEPHOUW KHCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHHE
runpokcuna Meau(ll) mpu HarpeBaHUM, B3aUMOJICHCTBUE KeJe3a C
pactBopom conu Menu(Il), nzydenune crocoOOB pasnencHus cMecen
(c moMoIbI0 MaruuTa, GUILTPOBaHHUE, BhIIAPUBAHHUE, TUCTUILISAINS,
xpomarorpadusi), TMPOBEICHWE OYUCTKH IIOBapeHHOM  COJIH,
HaO/O/leHue M ONKMCAHHWE pEe3yJbTaTOB IPOBEJCHHS  OIBITA,
WTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MAacCChl, CO3JaHHME MOJelnei

MOJIEKY (IIapOCTEPKHEBBIX )

Baxwuelime npeactaBuTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — smeMeHT u
npoctoe  BemiecTBo. HaxokaeHwe — Kuciopona B NPHUPOJE,
¢usnveckne U XUMHUYECKUE CBOMCTBa (peakiuu roperus). OKCHIBI.
IIpumenenune kuciaopopa. CrnocoObl NOITY4YEHUS KUCIOPOAAa B
nabopaTopud M TMPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B

npupoze. O30H — aJuI0TpoIHas MOAU(UKALUSA KUCIOpOia

2.2

TennoBolr 3 PeKT XUMHUYECKOH peaklud, TEPMOXUMHUECKHE
ypaBHEHHs, K30- U DHIOTEPMUYECKHE peakuuu. TOomanuBo: yroiab u
MeTaH. 3arps3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO 3(ddekra,

paspymieHue 030HOBOTI'O CJIOA
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Bonopon — snmemeHT U mpoctoe BemecTso. Haxoxaenue Bomopona B
npupoje, puznueckre 1 XMMHUIECKHE CBOWCTBA, IPIMEHEHHE, CTIOCOOBI

IIOJIy4YCHUS. KucmoTs! u comm
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MonsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSM

2.5

dusnyeckue cBoMCTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepiiienHpile W HEHACBIIEHHBIE  PacTBOPBI. PacTBOpHUMOCTH
BEIIECTB B BojAE. MaccoBas J0Js BeEIIECTBA B  PacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHoBanus. Poib pacTBOpoB B
NpUpoA€ U B KU3HM 4YenoBeKka. KpyroBopor BOIbI B MNpHUPOJE.

3arpH3HeHI/IC MMPUPOAHBIX BO. OxpaHa " OUYUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanums HEOPraHUYeCKUX COCIMHECHU. Oxcuppl.
Knaccudukanms OKCHJIOB: coJieo0pa3yronme (OCHOBHEIE,

KHUCJIOTHBIE, aMmdoTepHble) M HecosieoOpaszyroume. Homenknarypa




okcugoB. Dusmueckue ©W XUMHUYECKHE CBOMCTBA OKCHUIOB.

HOJ'IyLICHI/Ie OKCHJIO0B

OcHoBaHus. Knaccudukanus OCHOBaHUM: mENoYn u
57 HEpPacCTBOPHUMBIE OCHOBAHMSL. Howmenxknartypa OCHOBAaHHII.
' du3nyeckue M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. Illomyuenue
OCHOBaHHI
Kucnotel. Kmaccudukarmmst  xucnor. HomeHkmaTypa  KHCIIOT.
2.8 @®usznueckue M XUMHUYECKHE CBOMCTBAa KHUCIOT. Psg akTuBHOCTH
MerauioB H.H. bekerosa. [Toinydenue kuciaor
20 Comu. Homenknatypa coseil. @uznueckue U XMMHUYECKHUE CBOWCTBA
' couseil. [lonmyuenue coeit
2.10 I'eneTnyeckas cBSI3b MEXKYy KJIacCaMU HEOPraHMYECKUX COCIUHEHUN
2.11 XUMHUECKUI SKCIEPUMEHT: KaueCTBEHHOE onpeneaeHue

COZIepKaHUsI KHUCIIOpOJla B BO3AyXe, IIOIy4YeHHE, COOHpaHHe,
pacmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HaOIIoJeHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U yCIIOBUSI BOBHUKHOBEHUS
U TpeKpalleHus ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpasuamMu
OKCHJIOB U OIMCAaHUE WX CBOWCTB, IOJly4eHUE, COOUpaHue,
pacrio3HaBaHWE ¥ M3yYE€HHE CBOWCTB BoJOpoaa (rOpeHwue),
B3aumoJeiicteue Bomopoaa c¢ okcuaom wmeau(Ill) (BozmoxkHO
WCII0JIb30BaHUE BUIEOMATEPUAIIOB), HaOII0ieHuE 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, MCCII€IOBaHUE OCOOCHHOCTEH pPacTBOPEHHS
BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB
C OINpEeneNEéHHOM MacCcoBOM J0JIe pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHICTBIE BOABI C MeTaUIaMH (HATPUEM U KaJbLIHEM)
(BOBMOXXHO ~ HCIIOJIb30BAHHE  BHJICOMATEPUANIOB),  OMpeAeTICHHE
pacTBOPOB KHUCIOT M IIEJoYed ¢ TOMOIIBI0 HHAMKATOPOB,
UCCIIeIOBaHNE OO0pa3IOB HEOPraHUYECKUX BEIIECTB Pa3TMYHBIX
KJIAaCCOB, HAOJIIOJICHUE W3MCHCHHS OKpPacKd WHJIWKATOPOB B
pacTBopax KHCIOT W IIeNouYeH, U3yuyeHHe B3aUMOJICHCTBHUS OKCHJA
Menu(Il) ¢ pacTBopoM cepHON KHCIOTBHI, KHUCIOT C METajlJlaMH,
peakuuii HeHTpaau3aluu, MOJyYeHHEe HEPacTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJTHOTO METallla JPYTMM U3 PacTBOpPA COJH, PEIICHUE

OKCIHCPUMCHTAJIBHBIX 3aJjad II0 TEME «Baxneimme Kiaccel




HCOPTaHNYCCKUX CO€}1]/IHCHPII>1))

[Tepuonuueckuii 3akoH u [lepuoanyeckasi cuctreMa XUMUYECKUX
snemenToB J[.W. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKast

cBs13b. OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHEIC p€akuuu

3.1

Hemee IIOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX  DOJICMCHTOB.
Ilonsatue o rpymmax CXOIHbIX  3JICMCHTOB (H_ICJ'IOIIHBIG n
MICTOYHO3CEMCEIIBHBIC MCETaJJIbI, TaJIOrCHBI, HHCPTHBIC Fa3I>I).

DneMeHTHI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCUIBI

3.2

Ilepuognueckuii 3akoH. llepuomuueckas cucTeMa XUMHYECKHX
3JIEMEHTOB J.N. Meneneesa. Koporkonepunognas u
JuIMHHONepuoHas ¢opmbl [leproandeckoll CUCTEMbl XUMHUYECKUX
anemenToB .M. Menneneesa. Ilepuonasl u rpynnsl. @uznueckuit

CMBICJI ITOPAAKOBOT'O HOMEpPA, HOMEPOB NICPUOJAa U I'PYIINLI SJICMCHTA
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Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DIEKTPOHBI.
CtpoeHue 31MeKTPOHHBIX 000JI09eK aTOMOB MEPBLIX 20 XMMHYECKUX
anemeHtoB  llepmogmueckoir  cuctembr .M.  MeHneneena.
XapakTepucTUKa XUMHUYECKOTO JJIEMEHTa IO €ro IMOJIOKEHHIO B

[Tepnonnueckoii cucreme [I.1. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHsS paguyca aTOMOB  XUMHYECKHX
JIEMEHTOB, METAJIMYECKUX W HEMETAJIMYECKUX CBOMCTB IO
rpynnaMm u nepuojgam. 3HaueHue Ilepuoauueckoro 3akoHa U
[lepronnyeckoil cucTeMbl XMMHYECKMX JJIEMEHTOB IJIs PAa3BUTHSA

Hayky U npaktuku. .M. Mennenees — y4€HbIl U IpayKJaHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHast (moasipHasi U HEMOJSIPHAs) CBS3b.

DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX JIeMEHTOB. MoHHAs CBS3H

3.6

Crenenp okuciaeHus. OKHCIUTEILHOBOCCTAHOBHUTEIIHLHBIE pPEaKIuun.
Hpoueccm OKHCJICHHMA MW  BOCCTAaHOBJICHHA. Oxucnurenn "

BOCCTAaHOBHTCIIN

3.7

XUMUYECKHI SKCTIEPUMEHT: U3y4eHHEe 00pa3I[0B BEUIECTB METAJJIOB
U HEMETAJUIOB, B3aUMOJCHCTBUE I'MAPOKCUA LIMHKA C pacTBOpPaMH
KHCJIIOT M IIEJI0YEH, MPOBEACHUE ONBITOB, WUIFOCTPUPYIOIIUX
IIPUMEpPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLuil (ropeHue,

pEeaKIMK pa3IoKEHUs, COCTUHECHHUS)




9 KUIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemecTBo 1 XuMHuecKkas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XHUMHYECKUX
sanemenTtoB /.M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB XHMMHYECKUX JJIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, KaJIWs, KalbliUg M UX COCIUHEHHH B COOTBETCTBUU C
II0JIO’KEHUEM DIIEMEHTOB B lleprnonnueckoil cucreMe U CTpPOCHUEM UX

aTOMOB

1.2

CtpoeHue  BemiecTBa:  BUJBI  XMUMHYECKOM  CBA3U.  TuIBI
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA
KpUCTAJUIMYECKOM  pemeéTKH W BHJA  XUMHUYECKOM  CBSA3H.
Knaccudpukanus W HOMEHKIaTypa HEOPraHMYEeCKHMX BEIECTB
(MexyHapoJHast U TpUBHaJbHasA). XMMHUYECKHE CBOICTBA BEIECTB,
OTHOCSIINXCS K PA3IMYHBIM KJIACCAM HEOPTaHWYECKHUX COECAMHEHUH,

IFCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCHICCTB

1.3

Knaccudukanus XUMHUYECKUX PEAKIUN MO pa3NIuYHBIM MpU3HAKAM
(mo 4YMcily M COCTaBy YYacTBYIOIIMX B pEaKLUUU BEILIECTB, IO
TerioBoMy 3¢dekTy, 10 U3MEHEHHUIO CTeleHEeH OKHUCICHUS
XUMHUYECKHX  DJIEMEHTOB, 1O  OOpaTUMOCTH, IO  YYacTHIO
KaTajan3aTopa). JK30- u SHAOTEPMUYECKHE peakuuu,
TEPMOXUMHUYECKHE ypaBHEHMs. [loHATHE O CKOpPOCTHM XMMHMUYECKOHN

peaxiyu

1.4

[TonsitTue 006 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKLUAX.
[ToHsATHE O TOMOIEHHBIX M TeTeporeHHbIX peakuusx. [loHsTue o
XUMHYECKOM paBHOBecHU. @DakTOphl, BIMUSIOUIME Ha CKOPOCTh

XHUMHYSCKOH pC€aKuu U IOJOKCHUC XUMHYCCKOI'O PaBHOBCCHA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, dJIEKTPOHHBIN OanaHC
OKHCITUTEIHHO-BOCCTAHOBUTEIBHOM peaxkuu. CocraBienue
YpaBHEHUH  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  peakuud ¢

HCIIOJIb30BAHUCM MCTOZA SJICKTPOHHOT'O Oananca




1.6

Teopuss PAEKTPOIUTUYECKON  NUCCOIMALUMM. JIEKTPOIUTHI U
HEINEeKTpoNauThl. KaTuoHbl, aHWOHBL. MexaHu3M AHCCOLUUALNU
BEIIECTB C pAa3IMYHBIMU BUJIAMU XUMHYECKOW cBsi3u. CTeneHb
nuccoranui. CHIIbHBIE W cl1a0ble JIEKTPOJIUTHI. Peakiuym MOHHOTO
oOMeHa. YcIoBHs MIPOTEKAHUs peaKInii HOHHOTO OOMEHa, TIOJTHBIC U
COKpallléHHbIE HMOHHBIE ypaBHEHHUs peakiui. CBOICTBA KHUCIIOT,
OCHOBaHUU ¥ COJIeH B CBETE MPEACTABICHUIN 00 3IEKTPOTUTUYECKON
nuccoumanuu. KadecTBeHHble peakuun Ha WOHBL [loHsTHE O

THAPOJIN3C coyen

1.7

XYUMUYECKUH  DKCIEPUMEHT:  O3HAKOMIIEHHE C  MOJETSIMU
KPUCTALUTMYECKUX PEIIETOK HEOPTraHWIECKUX BEUIECTB — METAJIOB U
HeMeTa/uloB (rpadura W anamasa), CIOKHBIX BEIIECTB (XJopHIa
HATpUs); HCCIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKON
peakiuuu OT BO3JEHCTBUS pa3INYHBIX (PAKTOPOB; HCCIETOBAHUE
AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLHALNN
KHCIIOT, IeJoued W  cojed  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHANIOB);  MPOBEACHHE  OMBITOB, HILIIOCTPUPYIOIIUX
NpU3HAKU NPOTEKAaHUS pEaKIUili HOHHOro oOMmeHa (oOpa3oBaHME
ocajaka, BbIIEJeHHE ra3a, oOpa3oBaHHE  BOJbl);  OIbBITOB,
WUTIOCTPUPYIOMINX TPUMEPBl  OKUCIUTEIHEHO-BOCCTAHOBUTEIHHBIX
peaknuii  (TOpeHHWe,  peaKkIuu  PA3JIOKEHUs,  COCAUHCHUS);
pacrio3HaBaHME  HEOPraHMYECKUX  BELIECTB € IOMOILBIO
KaueCTBEHHBIX PEaKIMii Ha HWOHBI; PENICHHE AKCIEPHUMEHTATHHBIX

3aJa4

HewmeTtannsl 1 ux coeIMHEHUS

2.1

OO6mmas xapakTepucTika ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTernmeHn okuciaeHus. CrpoeHne U (U3NYECKHe
CBOMCTBA MPOCTHIX BEIIECTB — rajlor€HOB. XMMHUYECKHUE CBOMCTBA Ha
npuMmepe xjopa (B3aMMOJCHCTBHE C METaUlaMU, HEMeTaJlIaMH,
menoyamu).  XyopoBogopoa. ConsHas — KHCIIOTa, XUMHYECKHE
CBOMCTBa, TOJIydeHUE, TmpuMeHeHue. [JlelicTBue xyopa H
XJIOPOBOJIOPO/Ia HA OPraHU3M 4elioBeKa. BaxkHelre XJI0puibl U UX

HaXO0KACHUEC B IIPUPOIC

2.2

OOmas xapakTepucTuka 3jieMeHToB VIA-rpynmnsl. OcoOeHHOCTH




CTpPOEHHSI aTOMOB, XapaKTepHble CTeNeHU okucieHus. CTpoeHue u
¢du3nueckue CBOWCTBA NPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpHI.
AnnmoTponHbele  MOIUGUKAIMHA KUCIOpOJa W Ccepbl. XHMHUYECKHE
cBoiictBa ceprl. CepoBOJOpOI, CTpoeHHE, HU3NUYECKHE U XUMUYECKUE
cBoiicTBa. OKCHBI Cepbl KaK IMPEICTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, GU3HUECKUE U XUMUYECKHE CBOMCTBA (00IIMEe Kak
NpeJCTaBUTENsl KJlacca KHUCIOT M crenuduueckue). XUMHUYECKue
peaxiuy, Jiexaliue B OCHOBE IPOMBIIUIEHHOTO CIocoba MOoIydYeHHs!
cepHoit  kucinotel. [lpumenenne. Comm  cepHOW  KHCIOTHI,
KauecTBEHHasl peaklus Ha cyibgaT-uoH. HaxoxxneHue cepsl u eé
coelMHEHUI B mpupoje. XUMHUECKOE 3arpsi3HEHUE OKpYKarolleu
Cpellbl COEIMHEHUSMHU Ccepbl (KHUCIOTHBIE JOXKIH, 3arpsi3HEHUE

BO3JIyXa U BOJJOEMOB), CITIOCOOBI €r0 MPEeI0TBPAICHUS
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OOmas  xapakTepucTHKa 3JIeMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMS. A30T,
pacnpocTpaHeHHe B Npupoje, Gru3nueckue 1 XMMUYECKUE CBOWCTBA.
KpyroBopor azora B mnpupose. AMMHAK, €ro Qusnueckue u
XUMHUUYECKHE CBOMCTBA, MOJIy4YeHUE U npumeHeHue. Coln aMMOHUS,
uxX  (u3MYecKue U  XUMHYECKHE  CBOICTBa, IPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHS. A30THas KHCJIOTa, €€
nojilyuyeHue, (u3nueckue M XHUMHUYECKHEe CBOMCTBa (oOmiue Kak
IpeCcTaBUTeNsl Kiacca KUCIOT U cneuuduyeckue). VMcnonap3zoBanue
HUTPATOB U COJEH aMMOHMSI B Ka4€CTBE MUHEPAJIbHBIX yA0OpEHUM.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled Cpeapl COeINHEHUSIMHU
azoTa (KUCJIOTHBIE [JOKIW, 3arpsA3HEHHE BO3AyXa, I[OYBBI M

BOZI0OEMOB)
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docdop, amrorponHbie Moaudukanuu ¢docdopa, duznyeckue wu
xumuyeckne cBoictBa. Oxcun ¢ocdopa(V) u pocdopHas Kuciora,
¢busnyeckue U XMMHYECKHE CBOICTBa, moiydeHue. Vcmonb3oBaHue

¢dochaToB B KauecTBE MUHEPAIBHBIX Y100peHUN

2.5

OOmas xapakTepucTuka 3jeMeHToB IVA-rpynmnsl. OcoOGeHHOCTH
CTpPOCHHUSI aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIIEHUS. YTIepoJ,
QIOTPONHbIE  MOJU(HKALMK, PACIPOCTPAaHEHHE B  TMPHUPOJE,

dbuznueckue W XuMuUdeckue cBoiictBa. Axpcopbums. Kpyrosopor




yriaepona B mpupone. Oxkcumpl yriepoma, WX (QU3NUYECKHE U
XMMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI, OJTyUYECHUE
U TIPUMEHEHHE. DKOJOTHYECKUE TPOOIIEMBI, CBSA3aHHBIE C OKCHIOM
yrnepona(IV); runoresa T100anbHOTO  MOTEIUICHHS — KJIMMATa;
NapHUKOBBIN 3 deKT. YToNbHas KUCIO0Ta U € CONU, UX (PU3UIECKUe
U XUMHYECKHE CBOICTBA, MMOJydeHHE W IpuMeHeHne. KauecTBeHHas
peakius Ha KapOoHaT-uOHBI. Mcmonb3oBaHHE KapOOHATOB B OBITY,

MCIUIUHEC, IIPOMBIIIJICHHOCTU U CCJIIbCKOM XO03SICTBE

2.6

[lepBoHayanbHple TMOHATUS OO0 OPraHUYECKUX BEIECTBAX Kak o
COCIMHEHUAX yriiepoja (MeTaH, 3TaH, JTWIEH, aleTWIEH, 3TaHoJ,
[NIMLEPHH, YKCyCcHasi KucyoTa). X coctaB U XMMHUYECKOE CTPOEHUE.
[TonsaTHe O OHMOJOrMYECKH BaXKHBIX BELIECTBAX: JKUpPax, Oeikax,
YIJIEBOJAX — U UX POJIM B )KM3HM YeJIOBeKa. MaTtepuaibHOE €IMHCTBO

OpTraHU4YE€CKUX U HECOPTaHUYCCKUX COC,I[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢usudeckue U XMMHUYECKHE CBOWCTBA, MOJYyYEHHE U
npumeHenune. CoeauHeHuss KpemHus B mpupoxae.  OOmume
npenacraBieHuss o6 oxcuae kpemHusi(IV) um kpemMHUEBOH Kuciore.
Cunukatel,  MX  HCIOJNB30BaHME B OBITy,  MEIUIMHE,
NPOMBINUIEHHOCTH.  BakHeilline  cTpouTenbHble  MaTepHalbl:
KEepaMHKa, CTEKJIO, IEMEHT, OeToH, keye300eToH. [Ipobiemsl
0€30MacHOr0  HCIOJIb30BAaHUS  CTPOMUTEIbHBIX  MAaTEpHUaJIOB B

IIOBCEIHEBHOM XU3HU

2.8

XUMHUECKUH SKCIEPUMEHT: H3ydyeHHe OOpa3loB HEOPraHMYECKHX
BELIECTB, CBOMCTB COJITHOM KHCJIOTBI; IPOBEAEHUE KayECTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAONIOJCHHE TPU3HAKOB HUX
NPOTEKAHUS; ONBITHl, OTpaXKalolMe (U3NYECKHe M XHUMHUYECKUe
CBOIICTBa rajJOr€HOB U UX COEAMHEHUN (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEPHAJIOB);  O3HAKOMJIEHHE C 0oOpa3laMu  XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIEHHME ¢ oOpasmamMu cepel u e
COEJMHEHUSMH (BO3MOXXHO HCIIOJIb30BAaHUE BHUAEOMATEPHUAJIOB);
HaOJroleHue Tmporecca OOYIJIMBaHUS —caxapa 0]l JIeHCTBHEM
KOHLICHTPUPOBAHHON CEpPHOM KHCIOTHI; H3YYEHHE XMMHUYECKUX
CBOICTB pa30aBIIEHHON CEPHOI KUCIOTHI, MPOBEACHUE KaYeCTBEHHOMN

peakiuu Ha CyJb(})aT-uoH M HAOIIOJACHHUE MPU3HAKA €€ MPOTCKAHMS;




O3HAaKOMJIEHHE C (U3MYECKUMH CBOMCTBaMH a30Ta, gochopa u ux
COEMHEHUN  (BO3MOXHO  HCIOJBb30BAHHWE  BHJEOMATEpPHAIIOB),
oOpasiamMu  a30THBIX W (OCPOPHBIX yHOOpEHUl; TONydYeHHE,
coOupaHue, paclio3HaBaHME W U3yYeHHE CBOICTB aMMHAaKa;
NPOBE/ICHUE KAaUeCTBCHHBIX PEaKIMii Ha MIOH aMMOHHUA U (ochar-noH
W U3y4YCHHE INPU3HAKOB MX IPOTEKAHHsA, B3aUMOJICHCTBHE
KOHIIGHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0 (BO3MOXHO
HCIIOJI30BaHUE BUJICOMATEPHAJIOB); M3y4YeHUe MozeIen
KPUCTAUNIMUYECKUX  pemeTrok  anMasa, rpaduta, QysuiepeHa;
O03HAaKOMJIEHHE C IIPOLECCOM aJICOPOIMM PacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPONCTBOM IIPOTHMBOra3a; IOJy4YEHUE,
coOupaHue, pacro3HaBaHUE U U3yUEHHE CBOICTB YTJIEKHCIIOrO rasa;
MPOBEJICHNE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT- U CUIIMKAT-HOHBI
U H3y4eHHE TIPU3HAKOB UX IIPOTEKAaHMUS; O3HAKOMIIEHHE C
IIPOTyKIIHEH CUJIMKAaTHOM IIPOMBIIUIEHHOCTH; pelieHue
DKCIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe «BaxHeine HeMeTalsl U UX

COCAUHCHUA»

MeTaiuiel U UX COCIUHCHUA

3.1

0611{215[ XapaKTCPUCTHUKA XUMHUUYCCKHUX DJJICMCHTOB — MCTAJUIOB Ha
OCHOBAaHMHU UX MoJIokeHUs B Ileproanueckoil cucteMe XMMHYECKUX
anementoB .M. MengeneeBa u crpoeHuss aromoB. CTpoeHue
METaJUIOB. Meramyeckas CBSI3b u MeTaJuInYecKast
KPUCTAJIMYECKAs] PEIIETKA. DJIEKTPOXUMHUUECKUM Pl HANPSKEHUH

MCETAJJIOB

3.2

dusnueckre U XMMHYECKHE CBOMCTBAa MeTaioB. OOmue crnocoObl
MOJy4YeHUs: MeTauioB. [IOHSATHE O KOPPO3UHM METAIJIOB, OCHOBHBIC
crnocoObl 3amMThl MX OT Koppo3uu. CrutaBel (CTanb, YYTYH,
JTIOpATIOMUHMK, OpoH3a) M WX TPUMEHEHHE B OBITY W

IMPOMBIIIJICHHOCTHU
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[llenounble MeTaiuibl: moJoXeHue B llepuogmyeckoil cucreme
xumuueckux sneMmeHtoB .M. MeHneneeBa; CTpoeHHWE HX aTOMOB;
HaxoxJeHue B npupozae. Pusnueckue U XMMHUECKUE CBOMCTBa (HA
npuMepe HaTpus U Kaius). OKCUABI U TUIPOKCUIBI HATPHUS W KaJIHSL.

HpI/IMeHeHI/Ie IIEI0YHBIX METAJJIOB M UX COCAUHEHUN




3.4

[llenoyno3eMenbHbIE METAUIBI MAarHUW W KaJlbIMM: TOJOXKEHHUE B
Ilepuoauueckoit CHUCTEME XUMHUYECKUX 3JIEMEHTOB J.N.
MeHnpeneeBa; CTPOEHHE HMX aTOMOB; HAaxXO0XJICHUE B MPUPOJE.
duznyeckue W XUMHUYECKHE CBOMCTBA MarHusg MW Kajbllus.
Baxueiiiiue coeauHeHus: Kainblusg (OKCHJ, THIPOKCUI, COJIH).

JXécTkoCcTh BOIIBI M CTTIOCOOBI €€ yCTpaHESHUsI

3.5

Amomunuii: nonoxenue B Ilepuonnyeckoil cucTeMe XUMHUYECKUX
anementoB /(.M. MeHaeneeBa; CTpOEHHE aroOMa; HAxXOXKICHUE B
npupone. Dusmueckne W XMMHYECKHE CBOMCTBA  aTFOMUHUS.

AM(bOTCpHBIe CBOICTBA OKCHAA U TUAPOKCHU A aJIIOMUHUSA

3.6

Kenezo: mnonoxenue B llepuognueckoil cucteMe XHUMHYECKUX
sanementoB J[.MI. MeHnaeneeBa; CTpOoeHUE aToMa; HAXOXKICHHUE B
npupone. dusmyeckue M XxuUMHUECKUE CBOMCTBa xene3a. OKCUIBI,
ruapokcusibl U conn xenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa U

IMOJIy4YCHHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMyd METaJJIOB U
CIUTaBOB, WX (PU3MYECKHMMH CBOWCTBAMHU; HU3yYCHHE PE3YyJIbTAaTOB
KOPpPO3UHU METAJUIOB (BO3MOKHO MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
O0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaNbIHs UM HATPUS C BOJOM
(BOBMOXHO HCHOJIB30BaHUE BHUAEOMATEPUAIOB); HCCIIEOBAHUE
CBOICTB JKECTKOM BOJBI; MpoOIlecca TOPEHHUs XKele3a B KUCIOPOJIe
(BO3MOXHO  HCHOJB30BaHUE  BHUJIEOMATEPHANIOB);  MPU3HAKOB
MPOTEKaHUsl KAUYeCTBEHHBIX PEAKIU Ha HOHBI (MarHus, KajibIIWs,
amromuHus, nuHka, xeneza(ll) u xxenesa(Ill), mequ(1l); Habnronenue
W OIHCAaHHWE TMPOIECCOB OKPAIIMBAHMS IUIAMCHU HWOHAMHU HaTpus,
Kamus U Kanblus (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPHAIIOB);
uccienoBaHne aM(OTEPHBIX CBOWCTB THIPOKCHIA AFOMHHUS U
THJIPOKCH/IA IIMHKA; pellIeHHe SKCIEPUMEHTANIBHBIX 3a/1ay M0 TeMe

«BakHeHIe MeTajuIbl U UX COSTUHEHUI

XHUMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBble Mmarepmansl u TexHosoruu. BemectBa m maTtepuanbsl B
MIOBCEIHEBHOM JKM3HM 4YelOBeKa. XUMHUSA U 370poBbe. besomacHoe
UCIIOJIb30BAaHUE BELIECTB U XMMMUECKHUX peakiuil B ObiTy. Ilepas

IMoMOoIIpb MPU XUMHUYECKUX 0KOrax u OTpaBJICHUAX




OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. XUMHUYECKOE 3arps3HCHHE

okpyxkatomeit cpeast [1/IK. Ponb XxuMuu B pemieHU 3KOJIOTHUECKUX

4.2 npobiieM.  [IpupoaHble  UCTOYHUKU  YIJIEBOAOPOAOB  (YroJib,
MIPUPOIHBINA ra3, HePTh), MPOAYKTHI UX MEPEPaOOTKH, HX POJIb B OBITY
Y TIPOMBIIIUIEHHOCTH

43 XHWMHUYECKUH HKCHEPUMEHT: H3Y4YeHHE O00pa3loB MaTepHalioB

(CTGKJ’IO, CIIaBbl MCTAJIJIOB, ITIOJIUMCPHBIC MaTepI/IaHH)




IHHPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
IMPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM pPe3yJbTaTaM
npoBeps

0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
€MOoro

nmporpaMMmbl OCHOBHOTI'O 001ero 06pa303a1mﬂ Ha OCHOBE€

TpedoBa ®roC

HHUA

1 IIpencraBnenue:

O TO3HABAEMOCTH SIBJICHUN NMPHUPOAbI, TOHUMaHue 0OBEKTUBHOMN
3HAYMMOCTH OCHOB  XMMHYECKOM HaykM Kak oOjactu
. COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTAa OOILIEH KYJIbTYpbl
' U TIPAKTUYECKOM  JNEATEIBbHOCTH 4YeJIOBEKa B  YCIOBHAX
COBPEMEHHOr0 OOIeCTBa; NOHUMAaHME MeCTa XHUMHUHU CpPEIH

JPYTUX €CTECTBEHHBIX HAyK

O  Hay4yHbIX  METOJAX  NO3HAaHWI, B  TOM  YHUCIE
JKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METONAX HCCICHOBAHUSA
1.2 BEIIECTB W  M3Yy4YECHMS XUMHYECKMX pEaKUud; yMEHHUE
UCMOJb30BaTh MOJETH JUIsl OOBSICHEHUS CTPOEHHUS aTOMOB U

MOJIEKY T

0o cdepax npohecCHOHATBLHOW IEATCIBHOCTH, CBS3aHHBIX C
XMUMHEH ¥ COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha
JOCTMXKCHUAX XUMHUYECKOU HayKH, YTO ITO3BOJIUT O6y‘laIOH_[I/IMCH
1.3 paccmaTtpuBaTh  XHMHIO Kak  cdepy cBoed  Oyaymiei
npodecCHOHANIBHON JEATENILHOCTH W CHeNaTh OCO3HAHHBIN
BBIOOp XMMHH KaK NMPO(UIBHOTO IMpeaMeTa Mpu IMepexoje Ha

YPOBEHb CpeHEro 00IIero 0opa3oBaHus

Bnagenue cucteMo XUMHYECKUX 3HAHUM U YMCHHUEC IMPUMCHSATDH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1 BaKHEHIITHE XUMHUUYECKHUE MOHATHS: XUMHYSCKHI 3JIEMEHT, aTOM,

MOJICKYJIa, BEIICCTBO, IIPOCTOC U CIIOKHOC BCIICCTBO, OHOPOAHAS

)41 HCOOHOpOAHAA CMCCBh, OTHOCUTCIIBHBIC aToMHas )41




MOJIEKYJIIpHAs. MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MOJIIpHbIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJIb
(cpenHsist), XUMUYECKasi PeaKusi, Peakui COSANHEHHUS, PEaKIIUU
pa3NoKeHUs, Peakluu 3aMelIeHUs, Peakud oOMeHa, TeIIOBOM
3 dEeKT peakiuu, dK30- U IHJOTEPMUUYCCKHIE PEAKIUU, PacTBOD,
MaccoBasi J10Ji1 XUMUYECKOTO 3J€MEHTa B COEJMHEHUH, MacCcoBasi
J0JI ¥ TIPOILIEHTHAsl KOHIIGHTpAIMsI BEIECTBAa B pacTBOpE, SO
aToma, JJIEKTPOHHBIA CJIOM aTroma, aTOMHasi OpOUTallb, PayC
aTomMa, BaJIeHTHOCTb, CTENEHb OKHCJIECHUS, XUMHUYECKas CBS3b,
AJIEKTPOOTPHULIATENBHOCTD, TOJSIPHAs W HEMOJSPHAsl KOBAJICHTHAS
CBSI3b, MOHHAsl CBSA3b, META/UIMYECKAasl CBS3b, KPUCTAILIMYECKAs
pemi€Tka (aromMHasi, MOHHAs, METAJUIMYECKas, MOJIEKYJISIpHasl),
WOH, KaTHOH, AaHHWOH, JJIEKTPOJUT U  HEIIEKTPOJIHT,
ANIEKTPOJIMTUYECKAsT JUCCOLMAIMS, PEAKUUH HOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH, OKHUCIUTENb U
BOCCTAHOBHTENb, OKHCIIEHHE M BOCCTAaHOBJICHUE, HIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHUMbIe U HEOOpAaTHUMBbIE PEaKIIHH,
CKOpPOCTh XMMMUYECKOW peakiuu, katanusarop, [1JIK, xopposus

MCETAJIJIOB, CIlJIaBbl

2.2

OCHOBOIIOJIAraloIife 3aKOHbl XMMHUU: 3aKOH COXPaHEHUSI MacCChl,
nepuoanyeckui 3akoH .M. MenpaeneeBa, 3aKOH MOCTOSHCTBA

coCTaBa, 3aKOH ABOFaI[pO
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TCOpHUUn XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHA, TCOpUA

AIEKTPOIUTUIECKON JUCCOIHAIIT

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

yMEHHE NpPaBWIBHO HCIOJb30BaTh H3Y4YEHHBIC BEIIECTBA U
MaTepHalbl (B TOM YMCIIE MUHEPAJIbHBIE yI00pEHUs, METAIIIBI U
CIUIaBBI, TPOAYKTHI TIEPEPAOOTKH MPUPOJHBIX HCTOYHHKOB
yIaeBOIOpoA0B (YIJis, MPHUPOAHOTO Tas3a, HedTH) B OBITY,
CEeNTbCKOM XO3SICTBE, Ha MPOU3BOJICTBE M MMOHUMAaHHE 3HAYCHUS
’KHUPOB, OCIIKOB, YIJICBOJIOB JJIsi OpPraHW3Ma YEJIOBEKa; YMEHHUE
MIPOTHO3UPOBATH BIUSHHUE BEUIECTB U XUMUYECKUX MPOLIECCOB HA

OpraHM3M YeJIOBeKa U OKPYKAIOUIYI0 MPUPOJHYIO CPEy

3.2

YMEHUEC MHTCIPUPOBATE XHMHYCCKHUE 3HAHUA CO 3HAHUAMU




JPYTUX Y4eOHBIX MPEIMETOB
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HaJIM4YME ONbITa PabOThl €  Pa3IUYHBIMU  HCTOYHUKAMHU
uHpOpPMALlMM TO XHUMHUHU (HayyHas M HAYYHO-TIOMYJIsIpHas

JUTepaTypa, cloBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCEHUEC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaIII/IIO O BEUICCTBAX, UX
NpeBpalICHUAX HW IMPAKTHYCCKOM TNPUMCHCHHU W YMCHHUC

HUCIIOJb30BaTh €€ AJIs pPeIICHUA y‘~I€6HO-H03HaBaT€J'II)HI>IX 3aaa4

Brnanenue ocHOBaMy MOHATUMHOTO anmnapara U CUMBOJIMYECKOTO
S3bIKa XUMHH JUISI COCTaBIeHUS (OpMYyNl HEOPraHUYECKUX
BEIIECTB, YPABHEHHN XMMHUYECKUX PpEAKLUHI; OCHOBaAMHU

xumudeckoit HomeHkIaTypbl (IUPAC u TpuBHanbHOIN)

YMmeHue  OOBSCHATH  CBS3b  IOJOXKEHHS ~ JJIEMEHTa B
[leproanueckoil CUCTEME C YHUCIIOBBIMH XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] s/pa,
o0Ilee YHUCIIO AJIEKTPOHOB), paclpe/ieICHUEM 3JIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSM aTOMOB HEPBBIX TPEX NEPUOIOB,

Kajlusga 1 KaJlbIIuA

IIpencraBnenue O IMEPUOAMYECKOM 3aBUCUMOCTH  CBOWCTB
XUMUYECKUAX 2JIEMEHTOB (panuyc aToMma,
3JIEKTPOOTPHULIATENIBHOCTD), MPOCTBIX U CIOXKHBIX BELIECTB OT
II0JIO’KEHUsI Ay1eMeHTOB B llepuoanueckoil cucreme (B MalbIx
NepuoJiaX M IIABHBIX MOATPYIIAax) M 3JIEKTPOHHOTO CTPOEHUS

aTomMa

YMeHue Ki1accupuImpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTbBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKNEC pCaKInn

YMeHHe onpenesnsiTh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCICHUSA XHMHUYCCKHUX DJDIJIICMEHTOB,

3apsaa nOHa

8.2

BUJI XMMHYECKOM CBSI3M U THUI KpHCTﬂJ’IJ’IH‘-IGCKOfI CTPYKTYPHI B

COCINMHECHHUAX

8.3

XapakTep cpeabl B BOJHBIX pPacTBOpax BelIeCTB (KHCIOT,




OCHOBaHUM)

8.4

OKHCJIIHNTCIIb U BOCCTAHOBUTCIIb

Vmenue XapaKTCprU30BaTb (bHSI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOJIOPOM, rpaduT, aiMmas,
KpeMHUuH, a3ot, (ocdop, cepa, XJjop, HATPHUMA, KWW, MArHHA,

KaJIBIIMH, aTFOMHHHH, JKEJI€30)

9.2

CIIO)KHBIX BELIECTB, B TOM YHCJE WX BOAHBIX PacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOL, OKCHUIBI U T'MAPOKCHbI
metaiioB I-1IA rpynn, amomunus, meau (1), nunka, xenesa (11
u III), oxcunsl yrmepoma (II u IV), kpemuus (IV), azota u
dochopa (Il u V), ceper (IV m VI), ceprwmcras, cepHas,
azoTHcTas, a30THasg, ¢ocdopHasi, yroibHas, KpeMHHUEBas

KHCJIOTA ¥ UX COJIM)

9.3

MPOTHO3MPOBATh M XapaKTEpU30BaThb CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUsI, IPUMEHEHUE BEILECTB B
3aBUCUMOCTH OT MX CBOWCTB, BO3MOYHOCTb ITPOTEKAHUS

XUMHUYECKUX PEBPAILIECHUN B PA3JIMYHBIX YCIOBHIX
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YMeHHe CcocTaBisTh MOJEKYJSpHblE W HOHHbIE YypaBHEHUS

peaKI.[HfI, B TOM YHCIJIC:

10.1

peaxiuit HOHHOTO OOMeHa

10.2

OKHCJIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

10.3

HIUTIOCTPUPYIOIHUX XUMHUYCCKUC CBOMCTBaA HN3YUYCHHBIX KJIACCOB

(TpyIi) HEOPraHU4YEeCKUX BEIIECTB

10.4

MNOATBCPKAAOINX 'CHCTHYCCKYIO B3aUMOCBA3b MCIKAY HUMHU
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YMeHue BIYUCIATH (IPOBOJUTH PACUETHI):

OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIpDHYIO MAacCChl BCILICCTB,

MAacCCOBYIO JOJIIO XUMHWYCCKOI'O 3JICMCHTA B COCAUHCHU A

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCIIECTBA U €TI0 MaccCy, 00BeM ra3oB

11.4

10 YPAaBHCHUAM XHUMHYCCKUX peaKuHﬁ N HaXOOUTh KOJIHYCCTBO

BEIIIECTBA, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEaKIIuu
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Bnanenue (3HaHue 0CHOB):




12.1

OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HaHUs (HAOJIOICHHE,
U3MEpeHHe, OHKCIEPUMEHT, MOJCIUPOBAHKUE) TPU HU3YYCHUU
BEIICCTB W XHMHUYSCKHUX SIBIICHUH; yMEHHE C(OpPMYITHUPOBATH

po0JIeMy U MPEATIOKUTh MYTH €€ perIeHUs

12.2

0e30macHoOM pa6OTBI C XUMHMYCCKHMMH BCIICCTBAMU, XUMHYECKOM

MOCYJI0¥ M JIa0OPaTOPHBIM 000PYAOBaHUEM

12.3

mpaBujaMu  0e30macHOro  oOpalieHuss ¢ BeIIeCTBaMu,
UCIONIB3YEMBIMU B TIOBCETHEBHOM  KHM3HHU, MpaBUIaMU
MOBEJICHUSI B IEJISIX COEPEKEHUs 3JI0POBbS U OKPY’KaIOIIEH
MIPUPOTHON Cpebl; TOHMMaHue Bpea (ONMacCHOCTH) BO3/ICHCTBHS
HA OKUBBIC OPraHU3MBI OMPEACNEHHBIX BEIIECTB, CIOCOOOB

YMCHBIICHHUA U MPECAOTBPALICHHA UX BPCIHOT'O BOSI[CI\/'ICTBI/IH
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Hammune MPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA u

OCYHICCTBJICHHS CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUC W  OIIMCAHUC (I)I/IBI/ILIGCKI/IX CBOICTB BCIICCTB,
O3HAKOMJICHUE C (bHSI/I‘ICCKI/IMI/I N XUMHUYCCKUMU SABJICHUIMU,
OIIBITBHI, UIUIFOCTPUPYIOINHE IPU3HAKU IMPOTCKAHUA XUMHYCCKUX

peakuui

13.2

U3y4eHHE CIIOCO00B pa3JeNIeHus cMecer

13.3

MOJIy4€HUE KHUCIOpOJa M M3YYEHHE €ro CBOWCTB; IOJyuYeHUE
BOJIOpPOJa M HM3yYEHHE €ro CBOMCTB; MOIyUYEHHUE YTIEKUCIIOTO
ra3a u U3y4eHUe €ro CBOMCTB; MOJyYEeHHE aMMHUaKa U U3y4YeHHE

€ro CBOICTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C OMpeneiIEHHON MacCOBOW Joyel

pacTBOPEHHOTO BEILIECTBA

13.5

NPUMECHCHUE  WHIUKATOpOB  (JlakMyca, METWIOpaHXKa U
dbeHondTanenHa) Ui ONpENCICHHS XapakKTepa Cpeabl B

pacTBOpax KUCIOT U LIEJI0YEH

13.6

HUCCIIENOBAaHNE U OIIMCAHHE CBOMCTB HCOPIraHNM4YCCKUX BCUICCTB
pa3iiMdHbIX KJIACCOB, H3YUCHUC B3aHMOﬂCﬁCTBHﬂ KHUCJIOT C
MCTaJlllaMH, OKCHJIaMH MCTaJlJIOB, PaCTBOPUMBIMHA n
HEPACTBOPHUMBIMU OCHOBaHUsIMU, COJISIMU, IMMOJIYyYCHHEC

HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHMEC OJHOro mMcETajlia




JAPYTUM U3 pacTBOpa COJIM; UCCIeI0BaHUE aM(OTEPHBIX CBOWCTB

THAPOKCUAOB AJIFOMHUHUA U ITUHKA

13.7

pCHICHUC OJBKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OcHOBHBIE
KJIaCChl HCOPraHMYCCKUX CO€HHHGHHﬁ>); <<9J'IGKTp0J'II/ITI/I‘ICCKa$I
AUCCoLHanus), «Baxkneimye HemeTalllbl U UX COCAUHCHUA,

«Baxxuelnme MeTaIbl U UX COSTUHEHU

13.8

XUMHUYCCKUEC SKCIICPUMCHTHI, HIUTIOCTpUPYIOIUE  IIPHU3HAKHU
MPOTEKaHUs PEaKIUii MOHHOTO OOMEHA; Ka4YeCTBEHHBIC PEaKIIUU
Ha MPUCYTCTBYIOIIME B BOAHBIX pPACTBOpaX HOHBL: XJIOPHUI-,
opomun-, uomua-, cymbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-
aQHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi,
KaJIbLIMsI, aTFOMUHMS, kene3a (2+) u kenesa (3+), meau (2+),

LIUHKA
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YmMmenue:

14.1

MNPCACTABJIATL PC3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcIbCTB, Fpa(i)I/IKOB n Ta6J'II/III N BBIABJIATH OMIIMPHYCCKUC

3aKOHOMEPHOCTU

14.2

yCTaHABIMBAaTh CBSI3M MEXKAYy pealbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMA M TIPOIECCAMHU, MPOUCXOISAIIUMHU B
Makpo- M MHUKPOMHpPE, OOBSACHATH TNPUYUHBI MHOT00Opa3uUs

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kon IIpoBepsieMblIii 3J1eMEHT COACPKAHUS

1 HepBOHa‘laHBHLIC XUMHNYCCKUC ITOHATHA

1.1 Yucteie BemecTBa U cMecu. CriocoObI pa3aeneHus cMecei

12 AToMEI n MOJICKYIJIBI. XUMHUYECKHUE 9JICMCHTBI. CHUMBOJIBI
XHUMHUYCCKUX SJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

13 Xumudeckass  ¢opmyna. BaleHTHOCTP  aTOMOB  XHUMHYECKUX
aneMeHTOB. CTeNneHb OKUCICHUS

3aKOH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas
1.4 Macca. OTHOCUTENbHAs MOJIEKYyJIsIpHAs Macca. MaccoBas oIS

XHUMHYCCKOTI'O JICMCHTA B COCANMHCHHUHN

KonnuectBo BemectBa. Moab. MomnsipHas Macca. MomsipHblil 00bEM
1.5 ra3oB. B3amMOCBsA3p KOJIMYECTBAa, MAacChl M YHUCIA CTPYKTYPHBIX

€IMHHUI] BEIECTBA

dusnueckue W XMMUYECKHE SIBJICHUS. XHMHUYECKas peakius U e
1.6 MpU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHUUYECKHE

ypaBHEHUS

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘leCKaH CUCTEMAa XHMHYCCKUX

anemenToB J[.1. Menneneesa. CtpoeHue aToMOB

[lepuonnueckuii 3akoH. Ilepuoanueckass cucremMa XUMHYECKUX
2.1 sanementoB .M. MenneneeBa. Ilepuoasl m rpynmbl. PU3HYECKHI

CMBICJI IIOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOJA U TPYIIIBI JJIEMEHTA

Crpoenue aromoB. CocTaB aToMHBIX siep. M30Tombl. DJIEKTPOHBI.
2.2 CtpoeHue 3JeKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XMMHYECKUX

anemeHToB llepnonnueckon cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHUYECKUX 3JIEMEHTOB
NepBBIX TPEX TMEpPUOJOB, Kayus, Kajblusd (paauyca aTOMOB,
23 IEKTPOOTPULIATEIIBHOCTH, METAUIMYECKUX M HEMETAIUIMYECKUX
CBOICTB) M HMX COEAMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM

9JICMCHTOB B Hepnozu/mecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB




CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (MOJspHAs U HEMOJSPHAsi) CBS3b.
DNEKTPOOTPULIATEILHOCTh XMUMHUUYECKUX 3JeMEHTOB. MoHHas CBs3b.

Meramnnyeckas CBSI3b

3.2

Tunbl KPUCTaJUIMYECKUX pemeéToK (aTomHas, MOHHaA,
METaJUIM4YecKas), 3aBUCHUMOCTb CBOMCTB BellecTBa OT THIIA

KPUCTAJUIMYECKON PEIETKN U BUJIa XMMUYECKOM CBS3U

Baxneiimne npencTaBuTeNIn HEOPraHMYECKUX BemecTs. Hemerambl

U UX cOeMUHEHHUs. MeTalibl U UX COCIUHECHUS

4.1

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHYECKUX COCIUHEHUI:
OKCHJIOB (coseo0pasyrolue: OCHOBHbIE, KUCIOTHbIE, aM(OTEpHBIE) U
HecoeoOpa3yrme, OCHOBaHMH (MENOYM H  HEPacTBOPUMBIC
OCHOBaHM); KHCIOT (KUCIOPOACOJEpKAIIUEe U OECKUCIOPOJIHEIE,

OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIBIX)

4.2

duspyeckne W XUMHYECKHE CBOMCTBa IPOCTHIX  BELICCTB-
HEMETAJJIOB: BOAOPOAA, XJIopa, KHCIOpOa, cepbl, a3oTa, (ocdopa,

yIaepoaa, KpeMHUS
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dOu3nyecknue U XUMHUYECKHE CBOMCTBA IMPOCTBIX BECUICCTB-METAJIIIOB!
JINTUA, HaATpus, KaJud, MarHivud MW KaJbOWs, aJllOMUHUSA, KEJIC3a.

DNEKTPOXUMHUUECKHUH Psijl HAIPSHDKEHUH METalIOB

4.4

Ou3nNYecKkue M XUMHYECKHE CBOMCTBAa BOJOPOJHBIX COEIUHEHHI

HEMCTAJIJIOB: XJIOpOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKa

4.5

du3nveckrue U XUMHUYECKHE CBOWMCTBA OKCHJIOB HEMETAJIOB: CEpBI
(v, VI), azora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, IV),

kpemuus(1V). IlonyyeHne okcu0B HEMETAIIOB

4.6

XuMu4eckue CBOWCTBa OKCUAOB: meramwioB [A-IIIA rpymm, uuHKa,

meau(Il) u sxeneza(Il, I1I). [TomyyeHne OKCUAOB METAIIIIOB

4.7

XUMHYECKUE CBONCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB alllOMHUHUA, Kenesa, IuHKa). [lomyuyeHue

OCHOBaHMU M aM()OTEPHBIX THIPOKCHIOB

4.8

O0mue XUMHYECKHE CBOMCTBA  KHCJIOT:  XJIOPOBOJOPOAHOM,
CEpPOBOJIOPOJTHOM, CEPHUCTOM, CEpPHOM, a30THOH, QocdopHO,

KpeMHHEBOM,  yrompHOH.  OcoOble  XMMHYECKHE  CBOMCTBa




KOHLIEHTPUPOBAHHOM CEpHOM M a30THOW KUCIIOT. [lomydenne kucior

4.9

OO0mre XUMHYECKHE CBOMCTBA cpemHuxX colie. [Tomyuenue conmeit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paclio3HaBaHKUC BOJAOpoAd, KHUCIOpOoAad,

aMMHMaKa, YIJIEKUCIIOTo rasa B 1abopaTopuu

4.11

[Tonyyenne  ammumaka, CEpHOM M a30THOM  KHCJIOT B

MPOMBINIIEHHOCTH. OO0IIHe CIIOCOOBI MOTyUYeHUs METAIIJIOB

4.12

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMH HCOPTaHUYICCKHX COCI[I/IHCHI/Iﬁ

XuMHYecKue pCaKnuu

5.1

Knaccugukanus XMMUYECKUX peakUuil MO pa3lW4HbIM MpU3HAKAM:
[0 YHUCIy M COCTaBy YYacTBYIOIIMX B pEaKLUHUU BEUIECTB, IIO
TEIIOBOMY  3(QQeKTy, 10 HU3MEHEHHIO CTENEHEH OKHCICHUS

XUMHUYCCKUX DJICMCHTOB

5.2

TernnoBoil  3ppexT XUMHYECKOW peakiuH, TEePMOXUMUYECKHUE
ypaBHEHUs. DK30- U SHIOTEPMUYECKHE Peakuu. TepMOXUMUIECKUe

ypaBHEHHS
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OKHCIUTEIHEHOBOCCTAHOBUTEIILHBIC pCaKknuu. Oxucnurenu n
BOCCTaAaHOBHUTCIIN. Hpoueccm OKHCJIICHUA n BOCCTaHOBJICHHA.

QHCKTpOHHLIf/'I 0ajlaHC OKHMCIIMTEIIbHOBOCCTAHOBUTCILHOM pcaknuun
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TeOpI/IH BHCKTpOHHTH‘{eCKOﬁ AucCCconuralu. KaTI/IOHLI, AHHUOHBI.
3H€KTpOJ'II/ITI>I N HEBJICKTPOJIMTHIL. CunbpHbIe U cladbIe OJICKTPOJINUTEI.

CreneHb QUCCOUAIAA

5.5

Peakuuyu MOHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOT'O

oOMeHa, MOJIHbIE ¥ COKpAIIEHHbIE HOHHBIE YPAaBHEHUS pEeaKIUi

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemectBa u Marepuasibl B TOBCEIHEBHOM KWU3HU 4YeEJIOBEKa.
be3oracHoe HCHOJIB30BAaHUE BELIECTB U XUMHUUYECKHUX pEaKkLUil B
nabopatopuu u ObITy. IlepBasi mOMOIs NMPU XUMHUUYECKUX OXKOTax M

OTPaBJICHUAX

6.2

XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIIEH cpe/ibl (KUCIOTHBIC TOMKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro
npenoTBpamenus llpeaenbHas AOMycTUMAas KOHIICHTPAIUS BEIICCTB

(ITJK). Posib XuMHUM B pelIEHUH KOJOTHIECKUX MPOoOIeM. Y CHICHHE




NapHUKOBOTO 3(deKTa, pa3pyLIeHHEe 030HOBOTO CII0s

[Ipumenenue cepwi, azora, Gocdopa, yriepoma, KpeMHHS U UX
COeMHEHUI B OBITY, MEAWIIMHE, MPOMBIINIICHHOCTH U CEIbCKOM

xo3siictBe. IlpuMeHeHue MeTalyioB W CIUIaBOB (CTajb, YYyIYH,

63 TIOpaIOMUHMM, OpoH3a) B OBITY ¥  MPOMBIIIIEHHOCTH  HX
coenuHeHuil. [loHsATHE O KOPPO3MHM METAUIOB, OCHOBHBIE CIOCOOBI
3aLIUTHl UX OT KOPPO3HUHU
[TpuponHble HCTOYHHMKH YTJIEBOAOPOJOB (Yrojb, MPUPOJHBIA Ta3s,

6.4 He(Th), TPOAYKTHl MX TepepaboTku (OEH3MH), UX pOJb B OBITY U
MPOMBIIIJIEHHOCTH
[lepBoHavanbHple MOHATUS 00 OpPraHMYECKUX BEIIECTBAX KakK O

65 COEIMHEHMAX yriepoAa (MeTaH, 3TaH, ATWIEH, aleTWIEH, O3TaHOI,

' TJIMIEPUH, YKCyCHass KucioTa). [loHATHe O OMONOTHYECKH BaXKHBIX
BEILIECTBAX: )KUPaX, OeJIKax, yIieBolax — M UX POJIM B KHU3HHU YeJIOBeKa

7 Pacuérsr:

7.1 1o ¢popMyaM XUMUYECKHX COEINHEHHN

7.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOIO BEILIECTBA B pACTBOPE

7.3 10 XUMUYECKUM YPAaBHEHUSIM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumusi: 8-i kiacc: 0a30BbIN ypOBEHb: YUCOHUK; 5-€ U3/IaHHE,
nepepadoranHoe ["adbpuensn O.C., Octpoymon WU.I'., Cnaakos C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue

» Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/IaHUE,
nepepadoranHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.

AxktmonepHoe o6rmiectBo «M3marensctBo «IIpocBemnienne

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



