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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasiieHHbix B GI'OC OO0, a takxke Ha ocHOBe (enepanbHON paboueit
IpOrpaMMbl BOCHUTAHUS M C Y4YETOM KOHIICTIMM IMPENOoJIaBaHusl Y4eOHOIro
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumum Aa€T MpEACTABJICHHE O LIENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIHMTAHMS M PA3BUTHS OOYUYAIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHHe,
IpeIyCcMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
paszienaM M TemMaM MNpOorpaMMbl MO XMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUSI XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuy TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydeHHs XMMHUH Ha YpPOBHE IleJiel H3y4yeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOyYaromierocs Mo
OCBOCHHIO y4E€OHOTO COJICP KaHMUSI.

3HaHWE XWMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT HOpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPAICHUIX
SHEPTruu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIAX PEHICHUS I100aJbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3alli  BO3MOXKHOCTEH JJIS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (yHKIMOHATHLHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW y4eOHON N1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATILHOM eI TEIbHOCTH;

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

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

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CIEIU(DHUKOIM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTarle
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIer0 0Opa30BaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOM XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHATHUI
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja k €€ n3ydeHuto. CoaepxaHue CKIIAIbIBACTCA U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbI MOHITHH O
XUMHU4Yeckor peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OpPraHHU30BaHBI IIO
MPUHIIMITY TOCIEI0BATEILHOIO PA3BUTHSA 3HAHUHW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJIEKTPOIUTHYSCKOM JTUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIIOJHSAS (PYHKIIUM OOBICHEHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHWMHUYECKOM COCTaBJAIONICH HAaydyHOW KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Abl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B HayKe. M3ydeHrne XUuMHUM MPOUCXOJUT C MPUBIICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKa. 7 KIaccy.

[Ipy wu3ydeHUH XUMHUH TPOUCXOAUT (POPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTM  COBPEMEHHOIO  ©CTECTBO3HAHMS,
MPAKTUYECKON JeSITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOK KyJIbTYphl. 3ajlaya y4eOHOro MmpeaMeTa COCTOMT B (HhOPMHUPOBAHHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUIIMX (D)aKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS MpPH
W3YYEHUH BEIIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHUHM B Yy4eOHO-IIO3HABATEIBHOW M
y4eOHO-HUCCIIeIOBATENIbCKON ACATEILHOCTH, OCBOCHHUM IIPaBWJI OE30I1acCHOTO
oOpallleHHsI C BEIeCTBaMH B IMIOBCETHEBHOM KU3HHU.

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

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

— HampaBJIEHHOCTh OOyYEHHMs] Ha CHCTEMaTU4YeCKOoe MPHOOIICHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (POPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHH;

—  of0ecriedyeHWE  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHHIO
OoOyJaroIMMHUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB AEATEIbHOCTH;

— ¢QopmupoBanue o0meH (QYHKIIMOHATLHON H €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH M OICHUBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYyYEeHHbIC TPH U3YUYEHUH
XUMUH, TPUMEHATh UX MPH PEHIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

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

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tipoduisi W  HaMNpaBJICHHOCTH
JagbHEUIIero o0y4eHus.

OOGmiee 4yuca0 YacoB, OTBEAEHHBIX JJII WM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

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

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

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

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

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

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpUU
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00OPYTOBaHUEM, H3YYCHHE W
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne (hu3ndeckux (TUIaBJIeHUE BOCKA, TasHUE Jib/Ia, pACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIO/ICHWEe W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pas3ioKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoJEHCTBUE
xenesa ¢ pactBopom conu meau (I1), uzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHHE OYUCTKMA IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEACHUS ONBITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimopoga B Mpupoje, (PpuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajutoTporHas MoAuUKaIKs KUCIOPOaa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMeHT M mpocTtoe BemecTBO. HaxoxaeHue Boaopoxa B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHus. Kuciorsl u coiiu.

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

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
Hacepimiennble 1 HeHaChIIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU 4enoBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coequHenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHBIE, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

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

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

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

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHue, paclo3HABAHME W HW3YYEHUE CBOMICTB KHUCIOpPOJa,
HAOJIIOICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB M OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHe,
pacro3HaBaHWe M M3YYE€HHE CBOMCTB BOJOpoja (TOpeHHE), B3aUMOJEHCTBHE
Bogopoia ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKUE BUEOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pPacTBOpEHHs BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MACCOBOU JIOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C METAIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IloB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKM MHJHUKATOPOB B pACTBOpax KHUCIOT MW IIEJIIOYEH, U3YYCHHE
B3aumojericTeus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4d 0 TeMme «BaxHeWine Kiacchl HEOPTraHUYECKUX
COCIMHEHUI.

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

[lepBble TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMEeHTOB. [loHaTHe 0
IpyINax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

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

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue dIeKTPOHHBIX 000JI0YEK aTOMOB IEePBBIX 20 XUMHUECKUX SJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOTaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepmoanMdeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEaKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

H3y4eHHe 00pa3lloB BEIIECTB METAIOB M HEMETAJIOB, B3aWMMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanusi MeXNpeAMETHBIX CBS3EH MPU M3YUYCHUU XHMHUHU B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

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

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Ia3, (PU3MYECKHUE BEIWYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Knaccudukanus ©u  HOMEHKIaTypa  HEOPTaHUYECKHUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KjaccaMm
HEOPTaHWYECKUX COCIMHECHUMN, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEILIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IHuYHBIM MpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYacTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3(dekTy,
0 HW3MCHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYeCKOW peakiuu. [lonstre 006 0OpaTUMBIX U
HEOOpPAaTUMBIX XHMMHYECKHX peakiuusx. [loHATHE O TOMOTeHHBIX H



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE — PEAaKIUU, JJICKTPOHHBIM OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTpOoIuThl. KaTnoHbl, aHMOHBI. MexaHu3M JUCCOLMALHUKM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE U COKpalléHHbIe MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUM M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[oHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusl), HUCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCa TUCCOUMAIMU KHUCIIOT,
miesio4eit u coseit (BO3MOKHO UCTIOIB30BaHUE BUIEO MATEPUAJIOB), MPOBECHUE
OTBITOB, WUTIOCTPUPYIOIIUX NMPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIM
(ropenue, peakuuu pa3JoXKeHus, COCIMHEHUA ), pacrio3HaBaHHE
HEOPraHMYECKUX BEHIECTB C IMOMOUIbI0O KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u GU3n4IecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3auMoAeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJI0o4aMu). XJIIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpPraHu3M 4YelloBeKa. BakHelme XJIopuabl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOAAa H  cepbl. AJUIOTPOMHBIC
MOIU(PUKAIUUA KUCIOPOIa U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, ¢(U3MYecKue U XHUMHYeCKue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHasi Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnerupuyueckre). XuMUIECKUE PEAKIUH, JICKAITUE B OCHOBE MPOMBIIIJIEHHOTO
crioco0a TMoMy4deHus: cepHoil KHUcIOThl. [IpuMenenne cepHort kuciotel. Comnu
CCPHOIl KHCIIOTBI, Ka9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIEC O, 3arPSA3HEHHE BO3/yXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

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



npupoje, pusndeckue U XumMrudeckue cpoiictsa. KpyroBopor azora B npupo/e.
AMMHaK, ero pU3nyecKne U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue W XUMHUYECKHE CBOMCTBa (0OIlIME Kak MpEeICTaBUTENs Kiacca
KUCIIOT W crnenuduieckue). Vcnonp3oBaHue HUTPATOB M CoOJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0XK/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojoéMoB). docdop, amnorpornHbie Moaudukanuu Gocdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdpopa (V) u  dochopHas Kuciora,
du3nyueckue U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mas  xapaktepuctuka oanemMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHBIC
MOJU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3NYECKUE U XHUMUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriepoa,
uX (QU3NYECKHe U XUMUYECKHUE CBOWCTBA, JEHCTBHE HA KUBbIE OpPraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJIOTHUECKHUE MPOOJIEMbl, CBI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rio0ampbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ CoiaM, UX (U3MYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTta). [lpupoaHple HCTOYHHKK  YTIEBOJAOPOAOB  (YroJb,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX M HEOPTAaHUUECKUX COCTUHECHHM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, TNOJYyUYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxxHeH e CTponuTebHbIe MaTepUaibl: KEPAMHKA,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPHUI-UOHBI U HAOIIOICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromirue (Pu3ndecKkue U XMMHUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOOpa3ramMu cepbl U €€ COCIUHEHUSAMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha Ccyiabhar-uoH W HaOMIOIeHWe TMpu3HaKa e¢
MPOTEKAHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX DPEAKIUA Ha HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUECHHE MOJCIICH KPUCTALTHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE ¢ IPOIECCOM
a7IcOpOLIMKM pACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CWJIMKAT-UOHbl Y M3YYECHUE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHHUE C
MPOAYKIUEN CUIIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3ajJ1ad 1o TeMe «BakHelIme HeMeTaJuIbl U UX COCIUHECHUI.

MeTajabl 1 UX COeINHEHHUSA

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DOJEMEHTOB — METaJUIOB Ha
OCHOBAHMU UX IOJIOKEHUS B [Iepruoanyeckor CUCTEME XUMUYECKUX DJIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTa/uioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUYECKUN Pl
HANPsDKEHUM MeTauioB. PHU3MYECKMEe UM XUMHYECKHME CBOMCTBA METAJJIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpPO3WMHM METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XuMu4deckux ayemeHToB J[. Y. MenaeneeBa, CTpOEHHE NX aTOMOB, HAXOXKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NIpHMEpPEe HATPUS U
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJUIOB U UX COCTMHECHUH.

[[lemoyHO3eMENBbHBIE METAIbl MarHuid W KaJbLMK: IIOJIOKCHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cucremMe XHUMHYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

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

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpasllaMd METa/UIOB M CIUIaBOB, MX (HU3NYSCKUMU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3WU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, IPOIECCA TOPEHUS JKEIE3a B KUCIOPO/IE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(I1) u xeneza (III), memu (II), wHaOmOmEHWE W OMKMCAHHWE MPOIIECCOB
OKpalllMBaHWsl TUUITAaMEHHM HWOHAMU HaTpus, Kaldusg W KajablHs (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3a7ad4 1o TeMe «Bakaeimme MeTanabl 1 UX COCIMHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesoBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTUMas
KOHIIeHTpamuss BemiectB, pgainee — IIJIK). Ponp xumum B pelreHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

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

Meoscnpeomemmnule ceazu

Peanuzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCII0Ib30BaHUE KaK OOIMX €CTEeCTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JJI1 OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®dusmka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHI,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJICKYJa, SJEKTPHUUYCCKUA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HDOTODIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3MYECKUE BEIMYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIC IMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMEbIe, TOILTUBO, BOJTHBIC pecypcHhl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOITUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpeHne ONbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIEI0BATEIbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAaX JICSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATETLHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJICHUS K
B3aMMOIOHMMAHUIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJICACTBUU IMOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOIAHOM CPEIOM, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TPOILIECCOB H
SBJICHUM, TMO3HABATEIIbHOW, MHGOPMAIIMOHHON M YWUTATEIhCKOW KYJIbTYpPHI, B
TOM YHCJIIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEeC K OOYYCHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 37I0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITHE BPEIHBIX TNPUBBIYEK (YIMOTPEOJEHUST aJIKOroJisi, HApPKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U TpyAa pa3iIudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TMPOJOJDKEHUST 00pa3oBaHUsl C  y4€TOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU 1EJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KAaK HMCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE 1IEHHOCTHU 37J0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MUEeCKOMY U TMICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBui OE30MacHOTO TMOBENEHUS TpH paboTe C BelIeCTBAMHM, a TaKXKE B
CUTYaIIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOJHON Ccpemout, s
MOBBIIICHUS YPOBHSA JKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHWM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
IPEICTaBIICHUE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IEeATETLHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABJIUBATH B3AaUMOCBS3h C IPYTUMHU MOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKivii, yCTaHABIUBATh MPUYUHHO-CIIECACTBEHHBIC CBSI3U MEXKIY OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYyKTUBHBIE, NEAyKTHUBHEIE,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJEIbHbBIE
MIPEACTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUeckas opmyra
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJEIBHBIX TPEJICTABICHUN  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBIC TMPU3HAKH HM3Y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUuid, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W INPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh NOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKMX HJKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyIupoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

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

yMEHHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3alPOChl MPU TTOUCKE U O0TOOpPE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIBHBIX 33J1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJIBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIIOJIb30BaTh W aHaJW3MpOBaTh B TMpolecce ydeOHOH U
UCCIIE0BATEIbCKOMN NEeATEIbHOCTH uHbOpMaIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xo0J€ auaiiora u (Wiau) AUCKYCCHHU) TIO
CYIIECTBY OOCYXK7maeMoil TeMbl, (GOpPMYIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M TMHCHBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTAIUIO
pPE3yNbTaTOB  BBIMIOJIHEHUS XMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO
IPOEKTA);

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

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU eSITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TO3HABATENIbHBIX 3a7a4, CAMOCTOSITEJIbHO COCTaBIISITh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJIYYEeHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OIIEHMBATh COOTBETCTBHUE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIAracMbleé B YCIOBHHU
3aJIaHUMN.
HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOH (enepaibHONM pabouel Mmporpammoit,
BBIJICJIIOT: OCBOCHHBIE O0YYaIOIIUMUCS HayYHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUM, BHUABI JEITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS, €r0
UHTEpIpETaly, NPpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U
HOBBIX CUTYaIUsX.

K koniy oOydenuss B 8 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUIA:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTa B COEAUHEHHH,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHCIJIOTA4,  OCHOBaHHUE,  COJlb,
ANEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHUS, XUMHUYECKasl pPeakius,
KJ1accu(UKaIus peakiuid: peakiiui COSANHEHUS, PEAKIIUU PA3I0KEHUS,
peakiMyu 3aMelIeHUs, Peakiuu OOMeHa, 9K30- M JHJIOTEPMHUYECKHUE
peaKkiu, TEIIoBoM 3P (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOWTanb, paAUyC aToMa, XHUMHYECKas CBS3b,
NOJISIpHAst W HEMOJsIpHAs KOBAJIICHTHAs CBS3b, MOHHAA CBSI3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJs BeliecTBa (TPOIEHTHAsS
KOHIIEHTpAIMs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
NPUMEHSTh 3TH NOHATHUSA IPY ONMMCAHUU BEUIECTB U UX MMPEBPAILLICHUII;

e HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBICHUS (OpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCAMHEHUAX, MPUHAIJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHHUUECKUX COCTMHEHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHA ABOTapo;

e ONKUCHIBATh U XapakTepu3oBaTh TabIM4Hyr0 ¢dopmy I[lepuoamueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh IOHSTUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
¥ OOJIBIIINE TEPUOABI, COOTHOCUTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B
tabiaune «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MeHnzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOOIIee YuCio
AIEKTPOHOB U PacHpeAesieHUE UX MO IEKTPOHHBIM CIIOSIM);



K

KJIaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHThl,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJACCOB,  MOATBEpXKIas  ONUCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0000IIeHUEe, CHCTeMaTH3aluIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOMCTB BEUIECTB M XMMHUYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

ClI€AOoBaTh IpaBWIAM  IOJb30BAHUS XMMHYECKOM TOCYyIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
WHIMKATOPOB (JTaKMyc, (peHoIPTaenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaAKIUU, TMPEIeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONpENeNITh BaJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3W (KOBAJIEHTHAsl, WOHHAsA, MeTa/lInuecKkas) B



HEOPraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHME: OIMCHIBATH U XAPAKTEPU30BaTh
Tabnnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHUs, KOTOpPhIE HMEIOTCS B TNEpPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB BJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEepUOAOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas ONUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

COCTAaBIIATh YPAaBHEHHS DSJIEKTPOJUTUYECKON JUCCOLMAIMU KHUCIIOT,
HIeJI0YEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YPaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3U MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKInid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »DJIEMEHTa 1o QopMmyie
COEMHEHHUs, MAacCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
Pacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMHU IO BBITIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, MOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, ¢Qocdar-, cunukar-, cymnbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEpAMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OO0IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHBIE METO/IbI



NO3HaHUs — HAOJIOJIEHNEe, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT
(peaybHBIM 151 MBICIICHHBIHN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
HaumMmeHoBaHHe KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSITEILHOCTH YEJIOBEKa
19 BemecTBa n xuMuueckue 15 1 bu6nuoreka [IOK
' peaxin https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 20
Pasnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [MoHsiTHE 00 OKCHIAX https://m.edso00.ru/7f41837c
59 Bonopona. Ilonsarue o 8 1 bu6nuoreka [IOK
' KHUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bubmmoreka [JOK
' IMousTHE 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHEBIE KIaCCHI EuG OK
2.4 HEOPraHMYECKUX 11 1 1 nomoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazueny 30

Paznea 3. Ilepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX 3JIEMEHTOB 7
J. 1. MeHaeneena.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENBHO- 8 ) bubmuorexa [JOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bu6nuoreka [IOK
n
TOTOTI0 pasaeity 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBILEE KOJIMYECTBO

YACOB 10 [IPOTPAMME 68 5 5



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

9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
[ToBTOpEHUE U
11 yrayOieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeoB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LHOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTPOTUTHYECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/E/I'-IGCKEX 3n§MeHTOB 4 1 Bubmorexa ITOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO1mast xapakTepUCTHKA
0 P P bubmuorexa [JOK
2.2 XUMHUYECKHUX 3JIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edso0.ru/7f41a636



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

COCOAMHCHUA

OO61mas xapakTepucThKa

53 XUMHUUYECKHUX IJICMEHTOB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas XxapakTepuCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_IOK
nOJIMOTEeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Hroro no pazgeny 25
Pa3gen 3. MeTa/IbI M BX COeTUHEHU S
31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
' METaJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxnelimue MeTaibl 1 16 bu6nuoreka [IOK
' WX COECMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pasznen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmatepuaisl B 3 bu6nuoreka [IOK
' JKU3HH 4EJI0OBEKA https://m.edso00.ru/7f41a636
Hroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa O

https://m.edso0.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoaudecTBO yacoB
JJIeKTPOHHbIE
Hara undgponbie
n| Tema ypoka KoutpoabHbie IpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Ponb xumuu B
https://m.edsoo.ru/7efb3c
1 JKU3HU JejIoBeKa. Tena u 1 3c
BEIIECTBA B
5 TToustue o MeTomax mo3HaHUs B 1 https://m.edsoo.ru/9f459¢
XUMUHN 9a
[TpakTuyeckas padora Ne 1
3 «IIpaBuna paboTs! B 1abopaTopuu 1 https://m.edsoo.ru/ab2a57
Y IpUEMBI OOpaIeHUS C cb
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTele BelllecTBa U CMECH. 1 https://m.edsoo.ru/8dffeea
CrniocoOsI pa3eneHus cMecei d
IIpaxTnueckas padora Ne 2
P P o https://m.edsoo.ru/d9adcf
5 «Paznenenue cmecelt (Ha mpumepe 1 o5
OUYMCTKHU TOBApPEHHOW COJIM )» T
https://m.edsoo.ru/434a35
6 ATOMBI 1 MOJIEKYJIBI 1 92
5 XUMHYECKHE DJIIEMEHTEI. 3HAKU 1 https://m.edso0.ru/3a97f7
(CUMBOJIBI) XUMHUYECKUX e6



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/3a97f7e6

9JICMCHTOB

https://m.edsoo.ru/8d153a

XHUMHUYCCKUX peaKuHﬁ

8 [IpocThie U CIIOXKHBIE BEIIECTBA b3
https://m.edsoo.ru/b44af7
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 47
3aK0H IOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. https://m.edsoo.ru/3adc28
BaserTHOCTE aTOMOB cl
XUMHUYECKHUX AJIEMEHTOB
OTHOCHUTEIbHAS aTOMHAsI Macca.
https://m.edsoo.ru/fac67e
11 | OrtHocuTenbHas MOJEKYISIpHas ol
Macca T
12 MaccoBast J0OJIsI XUMHYECKOTO https://m.edsoo.ru/95bch8
JJIEMEHTA B COETUHEHUH 5
13 KomnuectBo BemecTBa. Mob. https://m.edsoo.ru/668edb
MomnsipHast macca 4a
14 duznueckue 1 XUMUYECKHE https://m.edsoo.ru/8b878f
SIBJICHUSI. XUMUYECKask PEaKIIHs cf
15 IIpu3Haku U ycioBus MPOTEKAHUS https://m.edso0.ru/842149
XUMHUYECKUX PEeaKIUn 63
3aK0H COXpaHEHUS MAaCChI
P https://m.edsoo.ru/aalcls
16 | BemecTB. XUMHUYECKHE 2
ypaBHEHUSA o
BrrunciaeHus KOIM4yecTBa, MacChl
https://m.edsoo.ru/b16564
17 | BemiecTBa Mo ypaBHEHUSIM

92



https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/b1656492

Krnaccudukanus XuMrHuecKux
peakuuii (CoequHeHus,

https://m.edsoo.ru/fe5819

18
pa3IoKeHUs, 3aMEIICHHUS, 1f
oOMeHa)
M. B. JIoMoHOCOB — y4€HBIH-
v https://m.edsoo.ru/213bbe
19 | sumuknonemucr. O00OIIEHNE U of
CUCTEMATHU3ALMUS 3HAHUI -
Konrponsaas padora Nel mo teme
p p https://m.edsoo.ru/cc95e5
20 | «BewecrBa U XUMHAYECKUE ed
peakuum» ed
Bo3nyx — cMmech rasos. Cocrtas
yx https://m.edsoo.ru/237315
21 | Bosmyxa. Kuciopoma — 3neMeHT u of
npocrtoe BemiectBo. O30H o
q)I/ISI/I‘IGCKI/IC U XUMHNUYCCKUC
99 CBOMCTBA KHCIIOPO/a (peaKiuu https://m.eds00.ru/67245d
okucieHus, ropeaue). [lonstue 2f
00 okcHgax
Crioco0bl motydeHus: KUCIopoaa
o3| B nabopaTopuu u https://m.eds00.ru/896247
MpoMbIIEHHOCTH. [IprMeHeHne cb
KHCIIOpOJIa
TennoBoii 3¢ ekt xumuueckoin
peaKHI/II/I, IIOHATHUC O
https://m.edsoo.ru/4d71fe
24 | TepMOXMMHYECKOM ypaBHEHHUH,

9K30- U SHAOTCPMHUUCCKUX
peaKkuuiax

bb



https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/4d71febb

ToruBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/62a617

25 | 3arpsi3HEHHE BO31yXa, CIIOCOOBI 59
€ro MpeoTBpaIICHUS T
[Ipaktuyeckas padora Ne 3 o
o5 | TEME «[Tomyyenue u cobupanue https://m.edso0.ru/329545
KUCIIOPO/Ia, H3YYEHHE €0 c9
CBOWCTB»
Bonopon — aneme 0CTOE
HOPOA HICMEHTT T HPOCT https://m.edso0.ru/232564
27 | BemecTBO. HaxoxacHue B 5f
pupoJie o
duznueckue ecKue
1 qu KHE H XHMITICCKH https://m.edsoo.ru/ae9eb4
28 | cBoiicTBa Bomopona. [Ipumenenue b5
BOJOpOIA o
https://m.edsoo.ru/d743bf
29 | TlonsiTHE O KUCIOTAX U COMSAX ad
30 CrniocoObI osryyeHus BOA0poia B https://m.edsoo.ru/8dbbbc
naboparopuu 9b
ITpakTruyeckas padora Ne 4 o
31 | Teme «ITomyuenue u cobupanue https://m.edsoo.ru/37a332
BOZOPOJIa, U3yYCHHE €T0 4a
CBOWCTB»
32 MossipHblii 00BEM ra30B. 3aKOH https://m.edsoo.ru/714a25
Asoraapo 2d
Brruucie 00BEMa, KOJTM4ecTBa
PITHCIICHIDT ODBEMA, KOTIHECTE https://m.eds00.ru/258585
33 | BemrecTBa rasa 1o ero H3BeCTHOMY

KOJIMYCCTBY BCUICCTBA UJIN

14



https://m.edsoo.ru/62a61752
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/25858514

00BEMY

Brruucnenus 06bEMOB ra3os 110
YPaBHEHHUIO peaKkly Ha OCHOBE

https://m.edsoo.ru/ae3d26

34 N N
3aK0HA 00BLEMHBIX OTHOIIIEHUH 33
razoB
35 DOU3NIECKUe U XUMUYCCKHE https://m.edso0.ru/272b51
CBOMCTBA BO/JIbI 4c
36 CocraB ocHoBanwmii. [Tonstue 00 https://m.edsoo.ru/3d2634
HHIUKATOpax ef
Bopa kak pactBopuTeb.
37 Hacelimienabie 1 HEHACHIIIIEHHBIE https://m.edsoo.ru/2b19b4
pacTBopbl. MaccoBast 10Jis el
BEILIECTBA B pacTBOPE
ITpakTruyeckas padora Ne 5 o
g | TeMe «I[IpuroroBiieHre pacTBOPOB https://m.edso0.ru/9f55a2
C OmpeeTIEHHON MacCOBOM oei 19
PacTBOPEHHOTO BEIIECTBA»
39 KontponsHast pabota Ne2 o reme https://m.edsoo.ru/c1c97f
«Kucnopoa. Bogopon. Bona» e3
40 OKcupl: coCcTaB, KJIacCUpUKAIs, https://m.edsoo.ru/c32133
HOMEHKJIaTypa S¢C
ITonyyenune u XUMHUYECKHE
Uyq https://m.edsoo.ru/bce52b
41 | cBoWCTBA KUCIOTHBIX, OCHOBHBIX ca
1 aM(pOTEPHBIX OKCHJIOB o
4 OcHOBaHU: COCTAB, https://m.edsoo.ru/cad9bc

KJaccuukanms, HOMEHKJIaTypa

8a



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/cad9bc8a

[Tonyuyenue u xummudeckue

https://m.edsoo.ru/eb3b23

43 . .
CBOICTBA OCHOBAHUM 8b
44 Kucaotsl: cocras, https://m.edsoo.ru/c589a6
KJaccuUKaIus, HOMCHKIIATypa 87
45 [TonydyeHue nu XuMHYECKUE https://m.edsoo.ru/d2cc46
CBOMCTBA KUCIIOT 64
Conu (cpenHue): HOMEHKIIaTypa,
(cp ) P https://m.edsoo.ru/66bad5
46 | crnocoObl MOTy4YeHHUs, 7a
XUMHYECKHE CBOMCTBA -
[IpakTuueckas padorta Ne 6.
Pemenue skcnepuMeHTaIbHBIX
https://m.edsoo.ru/ef5f5b
47 | 3amad o Teme «OCHOBHEBIE 6d
KJIaCChl HEOPTaHUYECKUX -
COEIMHEHUI)
I'eneTnueckas CBI3b MEXKI
y https://m.edsoo.ru/3eafb4
48 | xmaccamMM HEOPTaHHMYECKHX 36
COCIMHEHU N -
49 O00011eHE U CHCTEMATH3AIUsA https://m.edsoo.ru/aedf98
3HAHUH 2e
KonTponbnas padorta Ne3 o teme
" https://m.eds00.ru/53e93c
50 OCHOBHBIE KJIACCHI p
HEOPraHUYeCKUX CoeAMHEHUM" -
[IepBbie mONBITKN
51 KJIacCU(UKALUN XUMUYECKUX https://m.edso00.ru/45ch95

anemeHToB. [IoHsTHE O rpynIax
CXOJHBIX 2JIEMEHTOB

5f



https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/45cb955f

[Tepuoanueckuii 3aKOH U
IIepuonnueckas cucrema

https://m.edsoo.ru/acfe3f3

52
XHMHYECKUX dj1eMeHToB /I, 1. c
Menpeneena
https://m.edsoo.ru/dd7cc8
53 | Ilepuoapl, Tpymibl, MOATPYIIITHI 51
54 Crpoenue atomoB. CocTaB https://m.edsoo.ru/b34e5f
aTOMHBIX siziep. M30TombI bl
CtpoeHue 3JIeKTPOHHBIX
55 0001109€K aTOMOB AJIIEMEHTOB https://m.edsoo.ru/fb64d6
[Teproauueckoit cucremsl J1. U. ef
MenaeneeBa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHUIO B https://m.edsoo.ru/3627af
[Teproauueckoit cucreme J1. U. b4
Menpeneena
3nauenue [lepuognueckoro
57 3aKOHA T Pa3BUTHS HAYKHU U https://m.eds00.ru/83762e
npaktukd. 1. . MeneneeB — 95
Y4EHBIN, TIEJIATOT U TPaKTaHUH
PesepBHeIit ypok. O6001IeHNE 1
P P . bubnuorexa [JOK
cHCTeMaTH3alis 3HaHuH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepouHas 3c
paborta o
Kontponbnas padota Ne4 o teme bubmorexa [JOK
59 https://m.edsoo.ru/00adb4

«CTpOCHI/IC aroma. XHUMHU4YECKast

86



https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

cBs3b» / Beepocceuiickas
npoBepouHas paboTa

DNEeKTPOOTPULIATETLHOCTh

https://m.edsoo.ru/2667a7

60 1
aTOMOB XUMHUYECKUX DIIEMEHTOB 66
https://m.edsoo.ru/2628cf
61 | HMonHas xumu4deckas CBSI3b 1 49
62 KoBanentHas nossipHas 1 https://m.edso00.ru/67fb64
XUMHUYECKASA CBI3b 76
63 KoBasienTHas HenosipHas 1 https://m.edsoo.ru/f32e62
XUMHUYECKAS CBI3b 11
https://m. Tu/fe7
64 | CreneHb OKUCIEHUS 1 ditps /Im.edsoo.ru/fe3b9
65 OKUCIUTEIBLHO- 1 https://m.edsoo.ru/665e2d
BOCCTAHOBUTEJILHBIE PEAKIIUU 2d
https://m.edsoo.ru/eb2642
66 | Oxwucaurenyu U BOCCTAHOBUTEIH 1 64
Pesepubrit ypok. O6006111eHIE 1
67 cucTeMaTHu3allus 3HaHUi o TeMe 1 https://m.edsoo.ru/62539d
«CTtpoeHne aroMa. XuMuueckast 2C
CBS3bY
68 PesepBHblit ypok. O600611eH1E 1 L https://m.edso0.ru/c8769b
CHCTEMaTH3aIusl 3HaHUM 1b
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME



https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/c8769b1b

9 KVIACC

Ne Koan4yecTBO 4acoB
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bceero H3yYeHUs oOpa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
1
[lepuoauueckuii 3aK0OH.
Ilepnonnueckas cucrema 1 https://m.edsoo.ru/ac197bf
XUMHYECKHUX 3JIEMEHTOB [, )
N. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 1 https://m.edsoo.ru/44bdf4b
XUMHYECKHUX JIEMEHTOB 2
MIEPBBIX TPEX IEPUOIOB
Knaccudukanus u
https://m.edsoo.ru/d96e16b
HOMEHKJIaTypa 1 9
HEOpraHn4eCKUX BEILICCTB N
Buipl xuMuueckom CBsI3U U
https://m.edso00.ru/e39821f
TUIBI KPUCTATUIMYECKHUX 1 c
pEmETOK c
Konrpomnbnas padora Nel
o teMe «IloBTopeHnue u
p . https://m.edsoo.ru/2a531ec
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3JIeiOB Kypca
8 Kmacca»

€



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/2a531ece

Knaccudukanus

https://m.edsoo.ru/61f9732

6 XUMUYECKHUX PEaKLUi 1Mo 9
pa3IMYHBIM IPU3HAKAM B
ITonsiTHE O CKOPOCTH
7 XUMUYECKOU PEAKLIUHU. https://m.edsoo.ru/e73c3ef
IToHsTHE O TOMOTEHHBIX U 4
TFeTEPOreHHBIX PEaKLHIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,
3 BIIMSIIOLIME HA CKOPOCTh https://m.edsoo.ru/afbc35b
XUMUYECKON PeaKuu 1 2
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHUS
OKHCIUTENBHO-
https://m.edsoo.ru/16ddaal
9 BOCCTAHOBUTEIIbHBIE 7
peaxkiuu B
Teopus
10 ANEKTPOIUTUYECKOMN https://m.eds00.ru/965c6a6
nuccoranuu. CuabHbIE U 6
CI1a0bIe ANEKTPOIIUTHI
11 HonHble ypaBHEHNS https://m.edso00.ru/43f4b85
peakuuit c
XUMHUYECKUE CBOMCTBA
12 KHCJIOT 1 OCHOBAaHHH B https://m.edsoo.ru/9adee23

CBeTe MpeACTaBICHU 00
AIIEKTPOIUTUIECKON

c



https://m.edsoo.ru/61f97329
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/9adee23c

Jucconranu

XUMHUYECKHE CBOUCTBA
CoJIell B CBETE

https://m.edso00.ru/339ae52

13 | npencraBneHuii 00 5
IIEKTPOJIUTUYECKON
JUCCOLMALIUU

14 ITonsiTHe 0 ruapoan3e https://m.edsoo.ru/be3c251
coueit 9

15 Ob6o061eHne u https://m.edso0.ru/78322bf
cucTeMaTHu3alys 3HaHUH b
[TpakTuueckas paborta No 1.

16 «Pemenne https://m.edso0.ru/c172d37
HKCIEPUMEHTAIBHBIX d
3a1au»
Konrponbnas padora Ne2
110 TeMe

17 «OJIEKTpOINTHYECKAS https://m.edso0.ru/2b5a216
JUCCOLAAIIHS. 2
XHUMHUYECKUE PEAKIINN B
pacTBopax»
OO01mas xapakTepUCTHKA

18 rajoreHoB. XMMHUYECKHE https://m.edsoo.ru/c3eaeb4
CBO¥CTBA Ha TIpHUMEpE 7
XJiopa

19 Xnoposogopoxa. CosnsiHast https://m.edsoo.ru/daf6b6e

KHUCJI0Ta, XUMHYCCKHEC

7



https://m.edsoo.ru/339ae525
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/daf6b6e7

CBOMCTBA, IIOJIy4CHHUE,
MpUMEHEHNE

[TpakTuyeckas padora Ne 2
1o teme «Ilomyuenue

https://m.edsoo.ru/9a2bd4d

20 .
COJISTHOM KHUCIIOTBI, e
M3y4EHUE €€ CBOUCTBY»
Breruncnenus no
o1 | YPABHCHIIM XUMHICOKHX https://m.edsoo.ru/fa37c94
pEeaKuuii, €CIIM OJIUH U3 [
peareHTOB J1aH B U30BITKE
99 OO6m1as xapakTepucTuka https://m.edsoo.ru/e79ebfa
anemeHToB VIA-rpymmbl 3
AmoTponHsie
MO (PUKAIIH CEPBI.
93 Haxoxnenue ceprl u e€ https://m.edso00.ru/5e3339b
COEIMHEHUH B IPUPOJE. d
XUMHUYECKUE CBOMCTBA
cepbl
Cepoozopox, cTpoete, https://m.edso0.ru/384dcc6
24 buznyecKkue 1 XuMHUYECKHe 8
CBOICcTBa
Oxkcuasl cepsl. CepHas
25 KHCTI0Ta, GU3NYECKUE U https://m.edsoo.ru/ae5652f
XUMHYECKHE CBOIICTBA, 6
MIPUMCHEHUE
26 XUMHUYECKUE PEAKITNH, https://m.edsoo.ru/acc7d4b



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf

JeKalIue B OCHOBE
IPOMBIIIICHHOTO CI10c00a
MOJIYYEHUS CEPHOM
KHUCTIOThI. XHUMUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpelbl COeTMHEHUSMU CEPhI

Brrancnenne maccoBoit

https://m.edsoo.ru/7dac2b4

27 JIOJTU BBIXO0J1a TPOYKTa 6

peakuuu -

OO61as xapakTepuCcTHKa

3JIeMEHTOB V A-TPYIIIIBI.

https://m.edsoo.ru/6bfdf14

28 | A3oT, pacnpocTpaHECHHE B 5

npupoje, Gu3ndecKue u -

XAMHUYECKHE CBOMCTBA

AMMHaK, ero ¢Gpu3H4YECKUE

¢ . https://m.edsoo.ru/e69bfb8

29 1 XMMHYECKHE CBOMCTBA, 9

MOJTy4YeHHUE U IPUMEHEHHE -

[IpakTnueckas pabora Ne 3
30 | T Teme «[lomyuyenue https://m.edsoo.ru/f4c23a5

aMMUaKa, H3y4yeHHue ero 3

CBOMCTB»

A3oTHas KHCIO0Ta, €€

https://m.edsoo.ru/f2d8545

31 | ¢wusnyeckue 1 XUMHUYECKHE 5

CBOlCTBa =

Hcnonabp3oBanne HUTPATOB
32 P https://m.edsoo.ru/7fbdef49

H COJIEM aMMOHHS B



https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49

KaueCTBE MUHEPAJIbHBIX
ynoopeHuit. XuMHuecKoe
3arpsi3HEHUE OKPYKaoLIeH
Cpelibl COeIMHEHUSMU
a3oTa

®ochop. Okcun dhocdopa
(V) u pochopnas kucora,

33 https://m.edsoo.ru/c8af5f46
bu3HYecKue 1 XUMHUIECCKUE
CBOIICTBa, MOJIy4YEeHUE
Hcnone3oBanue hocdaTo
B Ka4e€CTBE MUHEPAJIbHBIX
. https://m.eds00.ru/79¢51b8
34 | ynoOpenuil. 3arpsi3HEHUE 5
MIPUPOTHOM CPEIbI B
docharamu
Yraepon,
35 | PAcpOCTpaHCHHE B https://m.edsoo.ru/eal6ee4
npupoe, GU3NYecKue u 3
XUMHUYECKHE CBOKCTBA
Oxkcupsl yriaepoaa, ux
M3UYECKUE U XUMHYECCKHE
® . https://m.edso0.ru/a6915c7
36 CBOMCTBA. DKOJIOTUYECKUE 1
po0OJIeMBbI, CBSI3aHHBIE C B
okcunom yriepoaa (IV)
37 YronbHas KACIOTa U €€ https://m.eds00.ru/36a13d9
COJIkd 9
https://m.edsoo.ru/4de4a8d
38 | Ilpaktuueckas padora Ne 4 >

c



https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/4de4a8dc

no teme "[lonyuenue
YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

39

HepBOHa‘-IaJIBHBIG IIOHATUA
00 OpraHuyecKux
BEIIIECTBAaX KakK O
COCIIMHCHUSIX yriiepoa

https://m.edsoo.ru/822fb26
3

40

KpemHnii u ero
COCIMHEHUS

https://m.edsoo.ru/1e94ee3
a

41

[TpakTuueckast padora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Bakueiime
HEMETaJJbl U UX
COCJIMHEHMUSI

https://m.edsoo.ru/d72fa3e
8

42

KonTponbnas padota Ne3
mo TeMme «Baxknaeie
HEMETAILIBI U UX
COCIMHEHHUS

https://m.edsoo.ru/f5bae73
d

43

OO61mas xapakTepuCcTHKa
XUMHUYECKHX DJIEMEHTOB —
MeTauioB. MeTayuindeckas
CBSI3b U METAJTTMUECKast

KpucCTallinyeCcKrasd peméTKa.

duznueckue cBoiicTBa
METAJIOB

https://m.edsoo.ru/8319291
7



https://m.edsoo.ru/822fb263
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/83192917

XUMHYECKUE CBOUCTBA

44 METAaJUIOB. https://m.edsoo.ru/5a41d1d
DIIEKTPOXUMHUYECKUH Psif 4
HaIpsHKEHUH METaNIOB
Oo61ue crocoobl
MOJIYYSHUS] METAJIOB.
ConaBel. Beryuciaenus oo
https://m.edsoo.ru/435b87d
45 YPaBHEHUSAM XUMHYECKUX 4
pEaKIMii, €CJIU OJIUH U3 -
PEareHTOB COJCPIKUT
puMecHu
46 [ToHsiTE 0 KOPPO3UU https://m.edso00.ru/2c28f42
METaJUIOB 7
https://m.edsoo.ru/c86edb4
47 [IlenoyHbIe METAILITBI a .
OKCUOBI U TUIPOKCHUIIBI
48 . AP g https://m.edsoo.ru/4fdeelae
HATpHS U Kaaus
[llenoyno3eMenbHBIE
. https://m.edsoo.ru/2bb5cf7
49 METAJUJIbI — KAJIbIUU U 0
Mar"aum N
50 BaxHelme coeTnHeHN https://m.edsoo.ru/85c2cal
KaJTBITHS 6
51 O060061EHNE U https://m.edsoo.ru/593a4ab
CHUCTEMATH3allNs 3HAHUH 7
59 KéctkocTh BOIBI U https://m.edsoo.ru/869f76b

CHocoO0BbI €€ yCTpaHEeHus

9



https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/869f76b9

[TpakTuyeckas padora Ne 6

https://m.edsoo.ru/669f6cd

53 1o Teme "XKECTKOCTH BOIBI d
Y METO/JIbI €€ yCTpaHeHus" B
https://m.edso0.ru/37e792e
54 AnroMuHui o D
55 AmdoTepHbIe CBOMCTBA https://m.edsoo.ru/82b7fa7
OKCHJIa ¥ TUIPOKCH/IA d
https://m.edso0.ru/b3996d2
56 Keneszo a D
OKcHOBI, THAPOKCUIELI 1
P https://m.edsoo.ru/c3f7922
57 cosm kenesa (II) u xenesa 1
(1 -
58 O0600menue u https://m.edsoo.ru/dbd9af7
CHCTEMAaTH3alMs 3HAaHUH 2
[TpakTrueckast padborta Ne 7.
Pemenne
JKCIIEPUMEHTAIBHBIX 3a1a4
59 p . s https://m.edsoo.ru/462adf7f
o teMe «BaxkHeiimne
METaJUIBl M UX
COCAUHCHHS
Brraucnenus 1o
YpaBHEHUSAM XUMHYECKHUX
€aKIIUi, eCJIM OJIUH U3
peaKtt 8 https://m.edsoo.ru/a7a5913
60 | peareHTOB JaH B U30BITKE

WJIU COJIEPKUT MPUMECH.
Brruncienusa MaccoBoit
JIOJIA BBIXOJ1a TIPOTYKTa

a



https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/a7a5913a

peakuuu
61 O6o061IEHNE U 1 https://m.edsoo.ru/eed7f91
cucTeMaTu3anus 3HaHUi 2
Kontponbnas pabota No4
62 o TeMe «Baxkueiimme 1 https://m.edsoo.ru/5b49921
MeTaJUIbl U UX 8
COEIMHEHU S
BemecTBa u Matepuaisl B
N https://m.edso0.ru/483adc3
63 [IOBCEIHEBHON KU3HUA 1 a
yeJIoBeKa a
X
64 HMquCKoevBarpﬂgHeHHe 1 https://m.edsoo.ru/f3f919fd
OKPYXKAaroIIel cpeibl
65 Ponp xumuu B perieHnn 1 https://m.eds00.ru/a98127b
HKOJIOTMUYECKUX MPOOIeM 9
PescpBHEIi ypok. https://m.edsoo.ru/1c36484
66 O0600menne u 1 7 pS-/M. -
cUcTeMaTH3alus 3HaHu -
Pesepirbiii ypor. https://m.eds00.ru/5646bf
J/im. ru
67 O060061EHNE U 1 5 D
cUCTEeMaTH3alus 3HaHUH -
PesepBHEIi ypok. https://m.edsoo.ru/b221b45
J/im. ru
68 O0600611IEHNE U 1 c .
cUCTEeMaTH3alus 3HaHUH -
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c
https://m.edsoo.ru/b221b45c




HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBat
NpoBepsieMoro
OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 [To teme: «IlepBoHavaIbHBIE XUMHUUECKUE TOHITHS
PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IMOHSTHI: aTOM, MOJICKYJa, X
BELIECTBO, CJIOXHOE BEIECTBO, CMECh (OJHOPOAHAs M HEOAHOPOJHAS),
aTOMHAasT W MOJICKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOIIS
11 XMMHYECKOI'0 3JIEMEHTA B COEAMHEHUU, MOJIAPHBIA 00bEM, XMMHUECKas pear
peaKiuy COCAMHCHUS, PEAKIMU pPa3JOKEHUS, PEAKIHMH 3aMCeIICHUS,
SHAOTEPMHUYECKUE PEAKIUH, TEIIOBOU 3(h(EKT peakiuu, pacTBOp, MacCOBE
KOHIICHTpAIIKsI) B PACTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHI U MPUMEHS
' BELIECTB U UX MPEBpaIlleHUu
13 HCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (DOPMYJT Bele
) peakiuii
14 PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, IMOCTOSHCTBA CO
' yUEHHs, 3aKOHa ABOTapo
1.5 OTIPEAEISATH BAJICHTHOCTh AaTOMOB 2JIEMEHTOB B OMHAPHBIX COSTUHEHHIX
16 KJIACCU(HUIIUPOBATh XUMHYECKHE peakiuu (10 YUCITY U COCTaBY YUYaCTBYE
' TermnoBoMy 3pdeKTy)
1.7 BBIYUCTISATH OTHOCUTEIHHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIO0 XUMUYECKOTO AJIeMeHTa o (popmylie CoeTMHEH]
19 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh C€CTECTBEHHOHAYYHBIE METOJBI IO3HAHHUS — HAOIIOJACHHE,
' AKCTIEPUMEHT (PEaTbHBIN U MBICIICHHBIN )
2 ITo Teme: «Baxkneiimue npecTaBUTETN HEOPTAHUIECKUX BEIIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MMOHATHI: OKCHI, KHCJIOTA, OCHO]
2.2 OTIpEACTSATH MPUHAJICKHOCTD BEHIECTB K ONPEACIEHHOMY KJIACCy COSAMHEHI




2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4€CKHEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOWCTBA BELIECTB Pa3)

ONMCaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMHUT

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX KadCCTBCI
IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBWJIaM MOJb30BaHUA XMUMHUYECKOH TOCYIOW W J1abopaTopH
IpaBHJIaM 06pameH1/1;1 C BCIICCTBAMU B COOTBCTCTBUHU C MHCTPYKLUSAMU II
XMMHAYECKHX OMBITOB IO IMOJYYCHHIO U COOMPaHMIO ra3000pa3HBbIX BelIe
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEd PAaCTBOPEHE
IIPOBOJAUTh XUMUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB Il
WHAUKATOPOB (JTaKMYC, (heHONPTATCHH, METUIIOPAHXK U JAPYTHE)

2.7

IIpOBOAUTDH paC‘{éTH I10 YPAaBHCHUTIO XUMHUYECKOM pCaKuu

ITo Teme: ((HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepnonnquKaﬂ CHUCTCMAa XUMHNYCCKHUX
CTpOGHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIBHEIC

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHI: AP0 aToMa, JIEKT
opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, IMOJSPHAS H  HEIIC

QJICKTPOOTPUIATCIIbHOCTh, HOHHAS CBA3b, NOH, KATUOH, AHWOH, CTCIICHb OKMH(

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHEC 3JICMCHTBI

3.3

OINMCHIBATh M XapakTepu3oBaTh TaOimmuHyto (opmy Ileprmoamueckoit cuc:
pasnuyarh NOHATUS «rJ1aBHas moArpymnna (Arpynmna)» u «11o0o4Hasi MOAT]
«00JIBLIINEY TIEPUO/IbI

3.4

packpeiBaTth cMmbica  [lepuonnueckoro 3akona J[.MI. MeHnneneeBa:
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX DJIEMEHTOB OT HUX |
cucreMe

3.5

COOTHOCHTb 0003HaueHMs, KOTOpble uMeroTca B Tabmune «llepuoam
anemeHToB .M. MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS ¢
(coctaB U 3aps[ s/ipa, 00IIee YUCIIO IEKTPOHOB U PACHIPEACIICHUE UX T10 JJIE

3.6

ONPCACIIITL CTCIICHDb OKUCJICHUA DJICMCHTOB B 6I/IHapHLIX COCINHCHUAX

3.7

OIPCACIIATL BU XUMHYECKOH CBSI3H (KOBaJ'IeHTHafl u I/IOHHaﬂ) B HCOPraHMUYCC

9 KUIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30!
OCHOBHOI0 00111er0 00pa30BaHUA

1

ITo Teme: «BemmecTBO U XUMUYECKasT PEAKIIUSD)




paCKpeIBaTb CMBICII OCHOBHBIX XHWMHYECKHUX MTOHSTUH: pacTBoOp, O
QJIICKTPOJUTHYCCKAs AucCconralnus, p€akKiiuyu HOHHOI'O O6MCHa, KaTaJln3c¢
O6paTI/IMBIe n HCO6paTI/IMBIe pP€aKknuy, OKHCIHUTCIbHOBOCCTAHOBUTC]

11 BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, AUIOTPONHs, aM(c
(xoBaJleHTHAs, MOHHAs, METAJNTMYECcKasi), KpUCTalInyecKas: pemeTKa, C
peakuuun
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUM M |
' ONMCAHUU BEUIECTB U UX NPEBPALLIEHUI

13 COCTaBJISITh YPABHEHUS SJIEKTPOIUTHUYECKON AMCCOLMALMM KHCIOT, I
' COKpAaIEHHBIC YPAaBHEHUS PEaKIMil HOHHOrO 0OMEeHa

14 pacKpbIlBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIIHi
' JIEKTPOHHOTO OalaHca STHX peaKimii

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkIu

2 ITo Temam: «HemeTamibl 1 ux coeguHeHUs» U «MeTamuibl U UX COSIUHEHI
XapaKTepU30BaTh (OMHUCHIBATH) OOMIUE U CIICNU(DUUSCKUE XUMUICCKHUE ¢

2.1 BELIECTB, MOATBEPHKAAsl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
XUMHYECKHUX PEaKIUi

99 COCTaBJISITh YPABHEHMSI PEAKIMH, MOATBEPKAAIOIINX CYIIECTBOBAaHUE

' BEILECTBAMU PA3JIMUHBIX KJIACCOB
93 IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHI
' XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBUIIX
CleIoBaTh MpaBWJIaM MOJIb30BAaHUS XUMHUYECKOW MOCYI0M U Jmaboparop
24 MpaBUJIaM 0OpAIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMH I
' XMMUYECKHUX OIBITOB IO MOJYYEHUIO M COOMPaHMIO T'a3000pa3HbIX Belll
rasza)
IIPOBOAMTH PEaKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIM COCTaB pasiy

25 ONBITHBIM MYTEM XJIOpUA-, OpoMun, Moaui, kapOoHat, ¢ocdar, cuius

' KaTHOHbl AaMMOHHS, HOHBl M3yYEHHBIX METAJUIOB, HPUCYTCTBYIO
HEOpPraHMYECKUX BEIIECTB

3 [To Teme: «XuMUS U OKpYXkarolas cpeaa»

3.1 pacKpbIBaTh CMbICII OCHOBHBIX xuMHuueckux nmousatuil: [1/IK BemectBa; kc
MPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTENBHON JACSITEIbHOCTH — &

3.9 0000111eH1e, CHCTEMAaTU3alllI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CI

BEILECTB U XUMHUYECKUX PEaKIIMil; €CTECTBEHHOHAYYHbIE METOAbI TTO3HAE
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICTICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumun. Posib XUMHUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u Be

BCIICCTB. Arperamoe COCTOAAHHEC BCIICCTB

1.2

IlonsTue o METOJax IMO3HAHWA B XUMHH. Ywucteie BCIIECTBA U CMECH. Cnoco0n1 pasac

1.3

ATOMEBI U MOJICKYIJIBI. Xumuueckue 3eMeHThl. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. |

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14

XumMuueckas Q)opMyna. BaneHTHOCTE, aTOMOB XMMHYECKMX 3JIEMCHTOB. 3aKOH II
OTtHocuTenbHas aToMHas mMacca. OTHOCHTEIIbHAS MOJICKYJIsSIpHast Macca. MaccoBas |
COCANHCHHUHU

1.5

KomnuectBo BemectBa. Monbs. MonsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MacChl
BemecTBa. Pacu€rel mo popmynamMm XUMUYECKUX COCTUHEHUI

1.6

Ou3nyecKkue U XUMUYECKHE SBICHUS. XUMUYECKas peakius U e€ MpU3HaKd. 3aKol
Xumunyeckue ypaBHeHus. Kitaccupukanmsi XMMIUYeCKUX peakiuii (COeTuHEHMS, pa3

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MIOCY10H, C ITpaBuiIaMu pado
oOpameHusi c Ja0OpaTOpPHBIM OOOpYAOBaHUEM, H3yYE€HHE U oOmnucaHue ¢u
HEOPraHUYECKHUX BEIECTB, HaOM0IeHNEe (PU3UIECKUX (TJIaBJIEHUE BOCKA, TASTHUE JIb]T
KUIIEHWE M KOHJEHCAlUs BOJbl) M XUMHUYECKHX (TOPEHHE CBEYM, IPOKaIl
B3aMMO/JICIICTBUE MeJa C KHUCIOTOH) SIBJICHWM, HAOJIOJEHHE M ONHMCAHUE TPU3HE
peakmuii (pa3joKeHHue caxapa, B3aUMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM O:
meau(Il) mpu HarpeBanuu, B3aumozeicTBue xene3a ¢ pactBopoMm conu Meau(Il), u
cMmecei (C TOMOIIbI0 MarHuTa, PUILTPOBAHKE, BBIMTAPUBAHUE, TUCTHILISALUS, XPOMAT
MOBapeHHON coJiM, HAONIOJICHWE U ONMCAHUE pEe3YNIbTAaTOB IPOBENEHUS OIIbI]
COXPAHEHHUS MAcChl, CO3/IaHNUE MOJIETeH MOJIEKYJ (IIApOCTEPHKHEBBIX )

Baxueiiine NMPpEACTAaBUTCIIN HCOPIraHNYCCKNUX BCHICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31€MEHT M MPOCTOE BEHIECT
npupoae, pusndeckre U XUMU4YecKue cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipu
MOJIy4E€HHUsl KHUCIOpoJa B JIabopaTOPUU M MPOMBIIIIEHHOCTH. KpyroBopoT Kuc
AIJIOTPOITHAS MOAU(UKAIINS KUCIOPOAa

2.2

TernoBoit >PPeKT XUMHUUECKON peakuu, TePMOXHMUYECKHUE YpaBHEHHUS, IK30-
TomnuBo: yronb 1 MeTaH. 3arpsi3HeHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3 dexTa, p

2.3

Bomopon — anemeHT u mpocToe BemecTBo. HaxoxxaeHne Bogopoaa B mpupoje, Gusme




IIPUMEHCHUC, CITIOCOOBI IMOJTYyUCHUA. Kucmots! u comm

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoWcTBa BOJbI. Boma kak pactBoputenb. PactBopbl. HachllieHHBIE
PactBopuMocCTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpPE. XUMHYECK]
Ponbs pacTBOpoB B mpupojie M B KH3HU 4YelloBeKa. KpyroBopoT BOJBI B IPHUPOJIE.
OxpaHa ¥ OYHCTKA IPUPOTHBIX BO

2.6

Knaccudukanus neopranmueckux coeaunennid. Oxcuapl. Knaccudukanus okcumon
KHCIIOTHBIE, aM(pOTepHBIE) U HecolieoOpasyromue. Homenknarypa okcunoB. Ousndg
okcu0B. [losmydyeHne okcuios

2.7

OcHoBaHUs. KJ'IaCCI/I(l)I/IKaI_[I/IH OCHOBaHMHIA: mEIoUn M HEPAaCTBOPHUMBIC OCHOBaHHU
dusznyeckre ¥ XUMHYECKHE CBOMCTBA OCHOBAHMH. HOJ'Iy‘lCHI/IC OCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinor. @usudeckue U XUMH
aktuBHOocTu MeTtasuioB H.H. bekerosa. [lonyyenue kucinor

2.9

Comu. Homenknatypa cosieid. @uznueckue 1 XUMUUECKHe CBOMCTBa coleid. [omyyen

2.10

I'eneTnyeckas cBs3b MCIKAY KJIaCCaAMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH JKCIIEPHUMEHT: KadeCTBEHHOE OIpeNeIeHue COACPKAHUSA KHCIOP
coOupaHue, paclio3HaBaHHUE U U3YYEHHUE CBOMCTB KHUCIIOpO/1a, HAOII0IEHUE B3aUMO/IE
U yCJIOBMSI BOSHUKHOBEHMS U MIPEKpAIlleHUsl TOpeHUs (I1okapa), O3HaKOMIIEHUE C 00p:
CBOMCTB, MOJy4YeHHE, COOMpaHHE, PACIIO3HABAHME M HU3YUYEHUE CBOMCTB BOZOPO/
Bojopoaa ¢ okcuaoM meau(Il) (Bo3MOXHO HCIONB30BaHHME BUICOMATEPHUAIIOB), H:
KOJMYECTBOM 1 MOJb, HCClIEIOBaHHME OCOOEHHOCTEH pAacTBOPEHHS BELIECTB C
MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO BEIIIE
MeTajjlaMH (HaTpUeM U KalblieM) (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), (
U 1ienouel ¢ MOMOUIbI0 MHAMKATOPOB, HUCCIEIOBaHHE O0pa3lloB HEOPraHMYECKHX
HaOJI0ICHNE N3MEHEHUS! OKPAaCKH HHMKATOPOB B PaCTBOPAX KUCIIOT U IIEI0YEH, U3y
menu(Il) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCJIOT C METaUIaMU, PEeaKIui
HEPaCTBOPHMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO MeTala JPYTHMM U3

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «BaxHeHmme Ki1acchl HCOPTaHNYCCKUX COCANHC

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux snemenTon .M. Me
Xumuueckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1

[lepBrie MONbITKH KiIaccu(PUKAIMU XUMUYECKUX 371eMEeHTOB. [loHsTHE 0 TpyIax cXc
IeJI0YHO3EMENTbHBIE METAJIIbl, TaJIOT€Hbl, HHEPTHBIE Ia3bl). JIEMEHThI, KOTOpPhIE 00
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX 31eMeHTOB J[.M1. Mek
JUTMHHOTIepUoAHass (Gopmbl [lepnoanyeckoil CHUCTEMBl XUMHUYECKHX JJIEMEHTOB [l
rpynnsl. GU3UYECKUNA CMBICIT ITOPSAAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIBI dJIE

3.3

Crpoenue atomoB. CoctaB aroMHbiX siaep. M3otombl. DnmekTponbl. CTpoeHHE 37




nepBbix 20 xuMuueckux sneMmeHToB llepuoamyeckoit cucremnl .M. Menneneena.
3JIEMEHTa MO ero nonoxkeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METalls
CBOMCTB 1O rpymnmnaMm u nepuoaam. 3HadeHue llepuoauyeckoro 3akona u I[lepuons
3JIEMEHTOB JUIS pPa3BUTHs HayKu U npakTuku. [[.1. Mennenees — yd€HbIN U rpaxaaHl

3.5

Xumuyeckasi cBsizb. KoBajeHTHast (mojispHass M HEMOJIPHAsi) CBsI3b. JIEKTPO
3eMeHTOB. MloHHas cBS3b

3.6

Crenenn oxucnenus. OKHUCIUTEILHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl o

OKHCIUTEIIN U BOCCTAHOBHUTEIN

3.7

XUMUYeCKUH OKCIICPUMECHT. M3YUCHUC o6pa3u0B B€IICCTB METAJIJIOB 1 HEMETAJIJIOB
OHUHKa C pacCcTBOpPaMHU KHCJIOT H menoqeﬁ, MMPpOBEACHUEC OIBITOB, HUJIJIFOCTPUPYIOI
BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKK pa3IOKCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kox

IIpoBepsiemMblii 3JIeMEeHT COIePKAHUS

BemectBo 1 xumunyeckas peakuus. Ilosropenue

11

[lepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuyeckux snemeHtoB .M. M
3aKOHOMEPHOCTH B MU3MEHEHUU CBONCTB XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX II¢€
COEMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B [lepronnueckoi cucreme |

1.2

CrtpoeHue BelecTBa: BUIbl XUMUUYECKOM CBSA3H. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3
OT THUIA KPUCTAIINYECKON pemIETKN U BUJA XUMHUUYecKoi cBsi3u. Kitaccupukanus u 1
BellecTB (MEXyHapOIHas U TPUBUAJIbHASA). XMMUYECKUE CBOMCTBA BEIIECTB, OTHOC

HCOPTaHNYCCKUX COCHHHCHHﬁ, FCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCHICCTB

1.3

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM (HO JUCITY U COC
BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, 110 U3MEHEHHIO CTETICHEH OKHCIIEHHUS XUMHYECKH
o y4acCTturo KaTannsaTopa). OK30- U SHAOTCPMHUYCCKUC PCAKIHUU, TCPMOXUMHY
CKOPOCTH XHUMHYECKOMN pCaKknmn

1.4

[TonsiTue 00 OOpaTHMBIX M HEOOpPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
peakiusix. [loHsTue o xumMuueckoM paBHOBecHH. DaKTOPbI, BIUAIOIINE Ha CKOf

IMMOJIOKCHHUE XUMHUYCCKOI'0O PaBHOBCCHUSA

1.5

OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH, DJIEKTPOHHBIN OalaHC OKHCIUTEIBHC
CocraBieHrne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI C MCIOIB3C
OaslaHca

1.6

Teopusi MEKTPOIUTUYECKON ITUCCOUMAIMU. DJIEKTPOJIUTHI M HEIEKTPOJUTHI. [k

Jucconuan BEIIECTB C pa3sjMYHBIMU BUAAMU XuMHYeckor cBs3u. CreneHn JICC




ANEKTPONIUTHL. Peakiuu HMOHHOrO oOMeHa. YCIIOBUS MPOTEKaHUS peakiuil I
COKpallEHHbIE MOHHBIE YpaBHEHHsS peakuuil. CBOHCTBa KHUCIOT, OCHOBAaHUI U COJ
AIIEKTPOJIUTHYECKON qucconuanui. KauecTBeHHbIe peakiuu Ha HOHbL. [loHsATHE O T'H,

1.7

XHUMHUYECKUN HKCIIEPUMEHT: O3HAKOMIICHUE C MOJEISMHU KPUCTAUIMYECKUX PEIIET
METaJUIOB M HEMETAJUIOB (TpaduTa W anMasa), CIOKHBIX BEIIECTB (XJIOPUAA HATPUS
CKOPOCTM XHMHYECKOH peakIuu OT BO3JACHCTBUS DPA3MUYHBIX (HAKTOPOB; HCCIE
pacTBOPOB  BEILECTB, IIPOLECCa AUCCOLMANUM KUCJIOT, IIEI0Y4ed U COJIed
BUJICOMATEPHUAIIOB); MPOBEIECHUE OIBITOB, WJLIIOCTPUPYIOIIUX MPU3HAKU IPOTEKak
(oOpa3zoBaHMe 0ca/iKa, BBIACICHUE Ta3a, 00pPa30BAHUE BObI); OIBITOB, HIUIIOCTPUPYH
BOCCTAHOBUTENIbHBIX PEAKLUM (TrOpeHue, peakluM pas3lIoKEeHUs, COCAMHEHUs); Pa
BEILECTB C ITOMOIIBI0 KAYECTBEHHBIX PEAKIMI HA MOHBI; PEIICHUE dKCIIEPUMEHTAIbHL

Hewmertannsl ¥ uX cOeIMHEHUS

2.1

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
U (U3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — TaJOre€HOB. XHMHUYECKUE Cl
(B3auMojielicTBUE € MeETaulaM{, HEMeTajlaMu, Iienoudamu). XisopoBopopon. C
CBOICTBa, MOJIy4€HUE, NpUMEHEHHE. [[elicTBuEe XJopa M XJOPOBOAOPOAA HA OpI
XJIOPpUJBI M1 UX HAXOXICHUC B IIPUPOJLC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOCHHS al
okucinenus. CtpoeHue U (QU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO;
MoauduKanMy KUCIopoAa U cepbl. XUMHUECKHE CBOHCTBa cepbl. CepoBoIop«
XUMHUYecKue cBoiicTBa. OKCUABI Cephbl KaK MPEICTABUTENNU KUCIOTHBIX OKCHUIOB. C
XMUMUYEeCKHe CBOWCTBa (0OIIMe Kak MpPEeJCTaBUTENs Kiacca KUCIOT U CIelu(Hu
JeKallye B OCHOBE MPOMBIIIUIEHHOTO CIIoco0a MoaydeHus cepHON KUCIOThI. Ilpume
KadecTBEHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepsl U €€ COeqUHEHUH B TIpH]
OKpY’Kalollel cpelibl COeAMHEHUS MU Ccepbl (KUCIOTHBIE J0XKIH, 3arps3HEHHE BO3.T
IIPEIOTBPALICHUS

2.3

OOmast xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHs at
OKHMCIIEHHsI. A30T, PacHpOCTpaHEHUE B MpHpoJe, (U3NUYECKHEe U XUMHYECKHE Cl
npupojsie. AMMHUAK, €ro (U3MYEeCKUe U XUMHUYECKHE CBOWMCTBA, MOJy4YEHHE W IIpI
¢du3nyeckrue U XUMUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOH
e€ nmosyyeHue, GpU3NUYecKue 1 XUMHUECKUe CBOICTBa (00IMe KaK MPeACTaBUTENS KII¢
Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHHS B KayecTBE MUHEPAJIbHBIX YAOOpEH
OKpYXKarollel cpelibl COEANHEHUAMHU a30Ta (KUCIOTHBIE T0XKIH, 3arPA3HEHHE BO3YX:

2.4

®ocdop, amnorponHsie Moaudukanuu ¢ocdopa, GpuzMUECKUe U XUMUYECKHE CB
dochopHas kucnora, puUMUEeCKHe M XMMHUYECKHE CBOMICTBa, moiydeHue. Mcmoss:
MUHEPATBHBIX YI00OpEeHU

2.5

OO6mas xapakTepuctuka 3ieMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS al
OKHCIIEHHsI. YTJEepoJ, aUIOTPOIHBbIE MOJU(HKAINU, PACIPOCTPAHEHHE B IMPHUPOJ




cBoricTtBa. Ancopoums. Kpyrosopor yriepoma B mpuponae. OKCHIBI yriiepojaa, W
CBOIICTBa, JIeCTBUE HA >KUBBIC OPTraHU3MBbI, TOJYYEHHE U MPUMEHEHHE. DKOJIOTHU!
okcuaoM yriepona(IV); runoresa rio6aibHOro NOTEIUICHUS KIMMAaTa; MapHUKOBBIY
e€ conu, ux pU3NUECKUe U XMMHUECKHE CBOICTBA, MOTy4YeHue U npumeHenue. Kauec
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKC

2.6

[lepBoHayanbHBIC MOHSATHS OO0 OPraHWYECKUX BEHIECTBAX KaK O COCAMHEHUSX VI
alEeTHIEH, 3TaHOJI, TJIMLIEPHUH, YKCYCHas KHUCIO0Ta). MIX cocTaB U XMMHUYECKOE CTPOE
BRXHBIX BEIIECTBAX: JKHUpaX, OelKaxX, YIrJIeBOJaX — M MX POJM B KH3HU YEIIOB

OpTraHU4YCCKUX U HCOPTraHNYICCKUX COGI[I/IHCHI/Iﬁ

2.7

KpemHnii, ero ¢pusznueckre 1 XUMHUECKHE CBOWCTBA, TOJydeHne U npuMeHnenue. Co
O6mume npeacrarieHuss 00 okcune kpemMHusA(IV) u kpemuueBoit kucnore. Cuiamkal
MEAMIIMHE, MPOMBIIIJICHHOCTH. BakHeillne CTpouTeNnbHble MaTepHallbl: Kepam
xkene300eToH. [IpobnemMbl 6€30MacHOro UCIOIB30BAHUS CTPOUTEIBHBIX MATEPUAIIOB 1

2.8

XUMHUYECKUH OSKCIIEPUMEHT: HW3ydeHHe OOpa3loB HEOPTraHWYECKHX BEIIECTB,
NPOBE/ICHUE KAa4eCTBEHHBIX pEAaKUWi Ha XJIOPHA-MOHBI W HAOIOJCHUE NPU3HA
oTpakaromme (U3NYecKHe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M WX COEIWHEHI
BHJIEOMATEPHAIIOB); 0O3HAKOMJICHHUE C 00pa3liaMH XJIOPHUAOB (TaJIOTEHUIOB); O3HAKON
COEIMHEHUSIMU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HAOIIOAEHHUE HPOLL
JIEHCTBHEM KOHUEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3YYEHUE XUMUYECKUX CBOMCTB [
MPOBE/ICHUE KaYeCTBEHHOW peakiuy Ha Cyab(paT-uoH U HAOIIOJCHHE NMpH3HAaKa e&
¢u3nvyeckuMu CBOHCTBaMH a30Ta, (ocopa M MX COCAMHEHUH (BO3MOMKHO HCIO
obOpasmnamMu a30THBIX U (POocPOpHBIX YHAOOpPEHUH; MOoIaydeHue, coOupaHue, pacros
aMMHaKa; NpOBEJCHHE KAuyeCTBEHHBIX peakUuid Ha HMOH aMMOHMS U ¢ocdar-uo
MPOTEKAHUsA, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOMW a30THOM KHCJIOTBI C ME/Ib]
BUJICOMATEPHUAIIOB); U3YYEHHUE MOJIENIe KPUCTAIUIMYECKUX PEIIETOK aiMasa, rpa@uT
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOIC
coOupaHue, paclo3HaBaHWE M HU3YYE€HUE CBOWCTB YIJIEKHCIIOTO ra3a; IpOBEICHF
KapOOHAaT- M CUJIMKAT-UOHbI M M3y4eHHUE MPU3HAKOB MX IMPOTEKAaHHUS; 03HAKOMJIEH

MPOMBIINIJICHHOCTH,; pCIICHUC OKCIICPUMECHTAJIBHBIX 3a/1a4 110 TCMC «BaxHene Hem

MeTamisl ¥ UX COSAUHECHUS

3.1

O6ma;1 XapPaKTCPUCTHKA XUMHUUYCCKUX IJJIEMCHTOB — MCTAJUIOB HAa OCHOBAHUU HX
CHUCTEMEC XMMHYCCKHX JJICMCHTOB I[I/I MenpaeneeBa u CTPOCHUA aTOMOB. CTpOCH
CBA3b U MCTAJINIMYUCCKAs KPUCTAJUIMUCCKAA peméTKa. QHCKTpOXI/IMI/ILIeCKI/II\/II pAa HAIIPS

3.2

dusnyeckrue U XUMHUYECKUE CBOICTBa MeTauioB. OOmiMe crnocoObl MOTYYEHUS M
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIllUThl UX OT KOoppo3uu. CruaBbl (CTanb, YYT'yH,

IIPUMEHEHNE B OBITY U IPOMBILUIEHHOCTH

3.3

H_ICHO‘-IHLIC MCETAaJlJIbI: ITOJIOKCHUC B HepI/IOHI/I‘ICCKOﬁ CUCTEMEC XUMHUYCCKUX DJICMCHTH!
HNX aTOMOB; HAXOKACHUC B IIPHUPOJC. du3nueckue U XMMHUYECKHE CBOMCTBA (Ha Ipur




U TUAPOKCHUABI HATPHA U KaJIUs. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJIJIOB U UX COCI[I/IHGHI/If

3.4

[[{esrouHO3eMENBbHBIE METAJIIBI MATHUM U KAJIBLIMN: 1I0JI0KEeHUE B [Iepuoaundeckoil Ci
J.1. Menneneesa; CTpOCHUE UX aTOMOB; HaxOKJIeHHUE B npupoae. dusndeckue u x
Kanplus. Baxueilue coeguHeHNs Kanblus (OKCHJ, THAPOKCU, conn). JKECTKOCTS E

3.5

Amomunuii: nonoxenue B Ilepuoguyeckoil cucteme Xxumudeckux sinemeHtoB [I.M.
HaxoxaeHue B mpupone. Du3uyeckne W XUMHUECKHE CBOWCTBA aTIOMUHUSA. AM
THJIPOKCH/IA ATFOMUAHUS

3.6

Kene3o: nonoxkenue B Ilepuogmyeckoil cucTeMe XUMHUUYECKUX 3i1eMeHTOB [[.M. |
HaxoXxJeHue B npupojae. usznyeckue u XUMHUUECKUE CBOWCTBA kese3a. OKCUIbI, TH
skenesza(lll), ux cocras, cBOMCTBA U MOyYEHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMH METAJJIOB M CIUIABOB, ]
U3yYeHHE PE3YJIbTaTOB KOPPO3HH METAUIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIC
B3aUMO/ICHCTBHS OKCHUIa KAJIBIMS M HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHUE BU)
CBOWCTB XKECTKOM BOJIBI; TpOIlecca TOPEHUs Kelie3a B KUCIOopoJie (BO3MOXKHO HCIIC
NPU3HAKOB TPOTEKAHUS KAYECTBCHHBIX PEAKIMi HAa HMOHBI (MarHus, KajbIIHs, all
xkenesa(Ill), meau(Il); HabnroneHWe W omMCaHUE TPOLIECCOB OKPAITUBAHUS TLJIAM
KaJblusg (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB); HcciaenoBanue amdo
QIIOMUHUST M THIPOKCHZIA IIMHKA, PEUICHHUE SKCIICPUMEHTAIBHBIX 33Jad 10 TeMe
COCIMHCHUS

XuMus u OKpYyXKaromasa cpecaa

4.1

HoBble Matepuaiibl u TeXHOJIOTMU. BeliecTBa 1 MaTepuanbl B MOBCEHEBHON KU3HM
be3omnacHoe ncnonb30BaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBast momc

OTpaBJIEHUSIX

4.2

OCHOBBI DKOJOTHYECCKOI T'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC Opr)Ka}omeﬁ
pPCeHICHUN 3SKOJOTMYCCKUX Hp06.]'[eM. HpI/IpOI[HBIC HCTOYHHUKU YTICBOAOPOIOB (yr
MPOAOYKTBI UX nepepa60TKI/I, X poJib B 6LITy W IPOMBIIIINIICHHOCTH

4.3

XVUMHUYECKUH SKCIIEPUMEHT: U3y4yeHue 00pa3Ii0B MaTEpHUaIOB (CTEKIIO, CIUIABbl METAJ]




INPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHMS

HpOBepﬂeMbIe TpeﬁoBaHHH K NIPE€AMETHBIM pe3yjbTaTaM 0a3oBoro M
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/Iﬂ Ha 0«

1

[Ipencrasnenue:

11

0 TIO3HABAEMOCTH SBJICHUH NPUPOABI, TOHUMaHHE OOBEKTUBHOW 3HAYI
HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTA 00IIeH
NeSITEILHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOTO OOIIECTBA; MOHM
JPYTUX €CTECTBEHHBIX HAYK

1.2

O HaY4YHbIX MCTOHAX IIO3HAHHA, B TOM HYHCIIC SKCIICPUMCHTAJIbHBIX
HCCJIICAOBAaHUS BCHICCTB W HU3YUYCHHUA XHUMUYCCKHUX peaKHHﬁ; YMEHUC
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHAIBHOW AESATENBHOCTH, CBS3aHHBIX C  XI
TCXHOJIOI'UsIMHU, OCHOBAHHBIMH Ha AOCTHUXKCHHUAX XUMHYECKOU HAyKH, Y1
paccMaTpuBaTh XHMHIO Kak chepy cBoed Oymymied mpodecCHOHaTBHO
OCO3HAHHBIN BHIOOP XMMHUHU KaK MPOQHIBHOTO IMpeaMeTra IMpH Iepex

o01ero oopa3oBaHus

Bnagenue cucreMol XUMHUUYECKMX 3HAHUM M YMCHHEC NPUMCHATH CHC
KOTOpPAas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE IMOHSATUS: XUMHUYECKUI AJIEMEHT, aTOM, MOJIE]
CJIOKHO€ BELIECTBO, OJHOPOAHAs. U HEOJHOPOAHASI CMECh, OTHOCUTEIIbHb
MaccChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
OCHOBaHME, CONIb (CpedHss), XMMHUYECKas PEaKlMs, PEeaKklMHU COeINHE
peakIMy 3aMelleHusi, peakiuu oOMeHa, TemoBod 3ddekT peakuuwu,
peakuuu, pacTBOp, MaccoBas IO XHMHYECKOTO 3JIEMEHTa B COEl
IIPOLIEHTHAs! KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SAPO aTOMA, JJIEKTPO
opburtanb, paguyc  aToMa,  BaJEHTHOCTb,  CTENEHb  OKHCIIEHI
IEKTPOOTPULIATENIBHOCTh, IOJIAPHAs W HENOJSPHAs  KOBAJICHTHAS
MeTaJuIn4YecKasl CBSA3b, KpUCTANINUECKask pel€TKa (aToMHasl, MOHHAs!, MET:
WOH, KaTWOH, AHUOH, JJIEKTPOJUT W HEIJIEKTPOJIUT, SJIEKTPOJIUTHYECE
MOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUH, OKHUC
OKHCJICHHE W BOCCTaHOBJICHHE, DJIEKTPOJIN3, XUMHUYECKOE PAaBHOBECHE, (
peaKkIfK, CKOPOCTh XUMUYECKOHN peakiuu, karanuzarop, [IJIK, koppo3us »

2.2

OCHOBOIIOJIAararOmure 3aKOHbBI XUMHU: 3adKOH COXPAHCHUA MACCHI, IIC
MCH,Z[CJ'ICCBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOPHUU XUMUHU: ATOMHO-MOJICKYJIApHAs TCOPUA, TCOPUS DJICKTPOJIUTUUCCI




BJ'Ia,[[eHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/'I:

yYMEHUE IIPaBUJIILHO MCIIOJIb30BaTh U3Y4YCHHBIC BEIIECTBA U MATEPUAJIBI |
yIoOpeHusi, METaJUIbl M CILIaBbl, IPOAYKTHI MEPepabOTKH MPUPOIHBIX I

3.1 (yrosi, mpupogHOro raza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha II
3HAYEHUS KHUPOB, OCTKOB, YIIIEBOJOB JJIsi OpraHU3Ma YelIOBEKa; YMEHH
BEIIECTB U XMMHYECKHUX MPOIECCOB HA OPTAHMU3M UYEIOBEKA U OKPYKAIOII
3.2 YMEHHE UHTErPUPOBATH XUMHUECKHUE 3HAHUS CO 3HAHUSIMU IPYTUX y4eOH
33 HAJIMYUE OMBITa Pa0OTHI ¢ PA3IMYHBIMUA UCTOYHUKAMHU HH(DOpMAIHH TTI0
' MOMYJISIpHAS JINTEPATypPa, CII0BAPH, CIIPABOYHUKH, HTHTEPHET-PECYPCHI)
34 yMEeHHE OOBEKTHBHO OIIEHMBATh MH(OPMAIMIO O BELIECTBAaX, UX IPEB]
' MPUMEHEHUU U YMEHUE UCIIOIb30BaTh €€ /Ui PEelIeHUs yueOHO-T03HABAT
Brnagenue ocHOBaMM MOHSTUIHOTO ammapara U CUMBOJHYECKOTO SI3bIK
4 dbopMyn HEOpPraHMYECKHUX BEIIECTB, YPABHEHHH XHMHUYECKUX pEaKIy
HomeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue OOBSCHATh CBS3b IOJIOKCHUS dJeMeHTa B [leproamdecko
5 XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB ]
AJICKTPOHOB), PACIPEACICHUEM 3JICKTPOHOB IO JHEPTreTUYCCKUM YPOE
MIEPHOIOB, KU ¥ KAJIBIIHS
[IpencraBienne o MEPUOAMYECKON 3aBUCUMOCTU CBOWCTB XMMHYECKHX
6 AIIEKTPOOTPHUIIATETILHOCTE), TMPOCTBIX U  CJHOXHBIX BEIIECTB OT |
[Tepuoandeckoit cucteme (B MallbIX MEPHOJAX M TIaBHBIX MOJATPYIIIax)
aToma
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMUYECKUE 3TIEMEHTBI
7.2 HEOpraHMYEeCKUe BEllecTBa
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpenessiTh:
8.1 BaJICHTHOCTH M CTETMIEHb OKUCIICHUSI XUMUYECKUX SJIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMAYECKOW CBSI3U M THUIT KPUCTAIUTHYECKON CTPYKTYPHI B COCTUHEHI
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue XxapakTepru30BaTh (GU3NIESCKHE U XUMHUIECKHAE CBOMCTBA:
01 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, anMas, KpeMHHA
' HATpUH, Kalauil, MarHuii, KaJIbLINM, aTFOMUHUM, KEI€30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCJIE HMX BOJHBIX pPacTBOPOB (BOJA,

CEpOBOAOPO, OKCUJIBI M TUIPOKCHUIBI MeTalioB [-IIA rpymm, amromMuHu




(IT u III), oxcunpr yraepona (II u 1V), xpemuus (IV), azora u dochopa
CEpHUCTAs1, CepHast, a30THUCTAasl, a30THAA, pochopHasi, yrojbHasl, KPEMHHE

MIPOTHO3UPOBATh U XaPAKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH

9.3 MPUMECHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MIPEBPAICHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIUH, B TO
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WJUTFOCTPUPYIONTUX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIN)
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
111 OTHOCHUTEIIGHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIIECTB, Mac(
' 3JIeMEHTa B COEUHEHHH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 10 YPaBHCHHUSM XMMUYECKHX PEAKIUI U HAXOJAUTh KOJUYECTBO BEIICCTB:
' WIN IPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO TO3HaHWs (HaOJrojeHUe, 1
12.1 MOJICJTUPOBAHUE) TPU HM3YUYEHUU BEIIECTB W XUMHUYECKUX SIBICHMIA;
po0JieMy U MPEATIOKUTh YTH €€ pelIeHUs
122 6e3omacHO pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XHWMHUYECKOU T
' 000pyI0BaHHEM
mpaBWJIaMd 0€30MacHOr0 OOpalleHHs C BEIIeCTBAMHU, HCIOIB3YEMBIM
123 MpaBWJIaMd TIOBEICHUS B LEISIX COEpexeHUs 370pOBbS M OKpYyKa
' MOHMMaHHE Bpela (OMacHOCTH) BO3JEHCTBUS Ha JKUBBIE OPraHU3Mb
CrocoO0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hannuue mnpakTHYeCKMX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
OKCIIEPHUMEHTOB:
13.1 W3YYCHHE W ONKMCAaHWE (PU3MUYSCKUX CBOMCTB BEIMIECTB; O3HAKOMIJ
' XUMHUYECKHMH SIBIICHUSIMU; OIIBITHI, MILTIOCTPUPYIOIINE IPU3HAKHU TIPOTEK
13.2 u3yueHe crocoOO0B pa3eNeHHs cMecen
MOJTyYeHUE KUCIOPOJa W M3YYCHHE €ro CBOMCTB; IMOJIYYCHHE BOIOPO/I;
13.3 MOJTyYEHUE YTIJICKUCIIOTO Ta3a W HM3y4YeHHE €ro CBOWCTB; IOJydeHHUE
CBOICTB
13.4 MIPUTOTOBIICHHE PACTBOPOB C OMPEAEIEHHON MacCOBOM T0JIeH pacTBOPEH!
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NpPUMEHEHHE WHAMKATOpPOB (J1akmyca, MeTwiopaHxka u (deHondra
Xapaktepa cpefibl B paCTBOpax KUCIOT U IIeI0Yeit

13.6

HUCCIICOAOBAHHUEC M OIIMCAaHUC CBOMCTB HCOPraHnM4YCCKUX BCHICCTB Pa3Jl
BSaHMOI[eﬁCTBHSI KUCJIOT € MCTAJJIaMU, OKCUIAaMU MCTAJIOB, PACTBOPY
OCHOBAaHUAMHU, COJLIMH, IMOJTYYCHHUC HCPACTBOPUMBIX OCHOBaHI/If/’I; BBI

JPYTHM U3 pacTBOpa COJIM; UCCIIeI0BaHHE aM(OTEPHBIX CBOMCTB TUIPOKC

13.7

pEeIICHUE OKCHEPUMEHTAIBHBIX 3ama4 1o TemaMm: «OCHOBHBIE
COCIMHEHUINY; «IJEKTPOJUTUYECKAs AUCCcoLanusy; «Baxueiire HeM
«Baxuennre Metayuibl ¥ UX COEIUHEHU

13.8

XUMUYECKHE SKCIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHHS
Ka4eCTBEHHBIE PEaKIMH Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
uoaua-, cyiabdpar-, gocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUIIPOKCHU]I
MAarHusi, Kajaplus, alFOMUHUS, Kenesa (2+) u xenesa (3+), meau (2+), uu

14

YmMmenue:

141

MNPEACTABJIATh PC3YJIbTAThlI SKCIICPUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJI
BBIABJIATD OMIITUPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3W MCKAY PCAJIBHO Ha6JIIOIIaCMI)IMI/I XUMHNYCCKUMU

MPOUCXOSIIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATh TPUIUHBI MHOT000




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 371eMEHThI. CHMBOJIBI XUMUYECKUX 31€MEHTOB. [Ipoc
1.3 Xumuyeckasi popmyia. BageHTHOCTh aTOMOB XUMUYECKHX 31€MEHTOB. CTENeHb OKHUCIIE]
14 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOcUTENbHass aToMHas Macca. OTHOCHUT
' MaccoBast 1011 XMMHUYECKOI'0 2JIEMEHTA B COCMHEHUU
15 KomunyectBo BemectBa. Moibs. ModsipHas Macca. MossspHbIii 00bEM Ta30B. B3aumocss
' CTPYKTYPHBIX €UHUI] BELLIECTBA
16 ®u3nueckue M XMMHUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' XUMHUYECKUE YPABHEHUS
2 Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xumuaeckux anemenTos .M. Menne
91 [lepuonnueckuii 3akoH. llepuoauueckas cucrema xumuyeckux siemeHToB [[.M. Men
' ®u3NUECKUil CMBICI OPSIKOBOTO HOMEpPAa, HOMEPOB IEPUOAA U TPYIIIIBI JIEMEHTA
29 Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. Dnexkrponbl. CTpoeHHE 3IIEKTPOH
' 20 xumnueckux 3nemeHToB [lepuognueckoit cucrems! J.1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHYECKUX JJIEMEHTOB IIEPBBIX TPEX IMEPHO
2.3 aTOMOB, AJIEKTPOOTPHUIATEIIBHOCTH, METAIIMYECKUX U HEMETAINIMYECKUX CBOMCTB) U UX
TI0JIO’KEHUEM DJIEMEHTOB B [leprnoandeckoil cucteMe U CTPOEHUEM MX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckas cBsi3b. KoBaneHTHas (MOMsIpHAs U HETMOJSPHAS) CBA3b. DIEKTPOOTPHUIIATEIE
' WNonnas cBs3b. MeTtaminueckas cBsi3b
392 Tunsl KpUCTaNIMYECKUX PEUIETOK (aToMHasi, MOHHAs, METa/NIn4yecKas), 3aBUCHMOCT
' KPUCTAJUIMYECKON PENIETKN U BUJIa XUMUYECKOM CBSI3U
4 Baxneiiive npeacTaBuTEINM HEOPraHMUYECKUX BemiecTB. HemeTambsl 1 ux coeiuHEeHUs . |
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COEIMHEHUI: OKCHIOB (c0sie00pa3)
4.1 ampoTepHble) U  HecojJeoOpasyrollue; OCHOBaHUM  (WENOYM U HEpacTBOP!
(kucopoacoepKare U OECKUCIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH |
42 ®u3nyeckue U XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA, XJ
' docdopa, yruepona, KpeMHHS
43 duznyeckue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATPH:

ATIOMUHMS, JKeTe3a. DIEKTPOXUMUICCKUN Psijl HAMPSDKEHUH METAJIJIOB




dusznyeckue W XHMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHGHI/Iﬁ HEMCTAJJIOB: X

4.4
aMMuaKa
45 ®dusnueckue U XMMHYECKHE CBOWCTBa OKCUIOB HemeTayuioB: cepbl (IV, VI), a3ora
' yraepoaa(Il, IV), xpemuusa(IV). Ilonyyenue okcuoB HEMETAIIOB
46 Xumudeckue cBoiicTBa OKCHIOB: MeTaioB IA—IIIA rpynn, nuaka, menu(Il) m xenes
' METaJlIoB
47 XUMHYECKUE CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THUAPOKCHIOB (HA HpPUMEpPE THJ
' nuHKa). [lomydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOAOPOTHOM, C
4.8 dbochopHOl, KpeMHUEBOU, yroJbHOW. OcoObIe XUMHUYECKHUE CBOMCTBA KOHIIEHTPUPOBAH
[Tomryuenue KuCIOT
4.9 OO61mure xuMHYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit
4.10 [Tomyuyenue, coOupanue, pacrno3HaBaHHuEe BOJAOPO/IA, KUCIOPO/Ia, aMMHUaKa, YTJIEKUCIIOTO |
411 [Tonyuenue amMmmuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O011IKe criocoObl
4.12 ['eneTruecKas CBSI3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTMHEHUI
5 XUMUYECKUE PEeaKINH
51 Knaccugukanus XMMUYECKUX PEAKIUi MO0 Pa3IMYHBIM MPHU3HAKAM: 10 YUCIY H COCT
' BEIIIECTB, 110 TEIUIOBOMY 3()()EKTy, IO U3MEHEHHIO CTETICHEH OKHUCIICHUS XUMHYECKUX DJI
5 TemnoBoit 3 (deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YpaBHEHHS. OK30- |
' TepMoxuMHUyecKue ypaBHEHUS
53 OKHCITUTENIbHOBOCCTAHOBUTENbHbIE  peakiuu. OKUCIUTENM U BOCCTAHOBHUTEIU.
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN OajgaHC OKHUCIUTEIbHOBOCCTAHOBUTEIBLHON peakuu
5.4 Teopus aneKTponuTHYECKON aucconuanuu. KaTuoHbl, aHMOHBL. DIEKTPOIUTHI U HEdJIe
' ANIeKTpOoIUThL. CTENEeHb AUCCOLUAIIIH
55 Peakuuu nonHoro oOMeHa. YcioOBHS MPOTEKAHUS DPEAKIMM HOHHOIO OOMEHa, IOl
' YPaBHEHUS PEaKIInii
6 XUMHUS U OKpYKarolas cpenia
6.1 BemiectBa m marepuasibl B IOBCEIHEBHOM JKHM3HM 4elloBeKa. be3onacHoe MCIONb30R
' peakiwii B 1aboparopuu u ObITY. [lepBasi mOMOIIb MPH XUMUYECKHX 0XKOTaxX M OTPABJICH!
XUMHYECKOe 3arpsi3HEHHE OKpY»Karouleil cpenbl (KUCIOTHBIE OXKIU, 3arps3HEHHE I
6.2 crocoObl ero mpenorspaieHus I[lpenensbHas nomyctumas koHueHTpauus BeniecTs (I1
9KOJIOTHUECKUX MpobeM. Y cuseHne napHuKoBoro 3¢ dexTa, pa3pylieHne 030HOBOT'O Cll
[Tpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAUHEHUN B OBITY, M
6.3 CelbcKOM Xxo3siiicTBe. [IpuMeHeHMe MeTauioB W CIUIaBOB (CTallb, YYTYH, JIOpA
NPOMBIIIJICHHOCTH X coeAnHeHuil. [ToHaTHe 0 KOppo3un METaJIIOB, OCHOBHBIE CIIOCOOH
6.4 [TpupoaHble UCTOYHUKH YTJIEBOAOPOJOB (Yrojib, MPUPOAHBIA a3, HEPTH), MTPOIYKTHI




pOJIb B OBITY U IPOMBILUIEHHOCTH

IlepBoHavanbHbIE MOHATHS 00 OPraHWYECKUX BELIECTBAX KAK O COCAMHEHMSX yriepona (

6.5 ATaHOJ, THIEPUH, YKCyCHas KUCoTa). [loHsITHE 0 OMONIOTMYECKH BaKHBIX BEHIECTBAX: XK
POJIH B KU3HH YETIOBEKA
7 Pacuérer:
7.1 1o (opmMyaM XMMUYECKHX COEIUHEHHM
1.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHNUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJNUYECKHUE MATEPHUAJIBI IS YYUTEJIA

L{U®POBBIE OBPA3OBATEJBHBIE PECYPCHI M PECYPCHI CETH
WHTEPHET
VB 1LIOK






