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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTreNbHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IPENOoJIaBaHusl y4eOHOIro
npeamera «XUMHS» B 00pa3oBaTeNbHBIX —oOpraHu3anusx Poccuiickoit
denepanuum.

[Iporpamma no xumum Aa€T MpEACTABJICHHE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJEepIKaHHe,
IpeIycMaTpUBAET paCIpeie]IeHUe €ro Mo KiaccaM U CTPYKTYPUPOBAHUE IO
paszieraM M TemMaM MpOorpaMMbl MO XHMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATEIbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarImMXcs, ONpeNesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHMI
K pe3yibTaTaM OOydeHHs XMMHUU Ha YpPOBHE ILieJied H3yueHUs NpeaMera H
OCHOBHBIX BHUJOB Y4EOHO-IIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHIO YU4EOHOTO COJICPKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOU JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeCcTaBIeHU 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HopMUPYEMbIE XUMHUEH MPE/ICTABICHUS O B3aUMOMPEBPAICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaiu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMHupoBaHUA KYJIbTYphl JIMYHOCTH, €€ oOmed u QPYyHKIUOHAIHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jarouxcsi, HABBIKOB WX CaMOCTOSITEIBHOM y4eOHOU NIeATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CHEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIAJa HA EAMHCTBO TMPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaAaMOTHOCTHU
o0yyJarommxcs;

croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
HKOJIOTHYECKOE 00pa3oBaHUEe 00YyJArOITUXCS.

JlanHbie HampaBiieHUs B OOYYCHUH XUMHUH 00ECTICUUBAIOTCS CHIEIU(DUKOM
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUCHTUPOBAH
Ha OCBOCHHE OOYYaIOIUMHKCS CHCTEMBbI IMEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX MOHSITUN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 nmojaxoja k €€ nuzydeHuro. CoJiep>kaHue CKIIAIbIBACTCS U3 CUCTEMBI
MIOHATHM O XHUMHUYECKOM DJIEMEHTE M BCIIECTBE U CHUCTEMbl MOHITHH O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHBI IIO
MPUHIIMITY TTOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPECTABICHUN pa3HOTO YPOBHSL:

— aQTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYSCKOW JTUCCOIMAIMKM BEIIECTB B
pacTtBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BHBAIOTCS MOCIEIOBATEIbLHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHISA (PYHKIMM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MMPAKTUYECKOTO
MIPUMEHEHHUS Y MOJYYEHHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHMEe mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJICTABICHUS O XHUMHUYECKON COCTaBJAIONIEHM HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM TO3HaHMs B Hayke. M3ydeHrne XUMHUU MPOUCXOAUT C MPUBJICYECHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKaroluid MHDY,
«buonorus. 5—7 knacce» U «PU3KKA. 7 KJIaccy.

[Ipy wm3ydeHUH XUMHUHU TPOUCXOAUT (OPMHUPOBAHWE 3HAHMK OCHOB
XUMHUYECKOM  Haykd Kak o0JlacTM  COBPEMEHHOTO  ©CTECTBO3HAHMS,
MPAKTUYECKON JIESITEILHOCTH YEJIOBEKAa W KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOH KyJIbTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (hOPMHUPOBAHUH
CHUCTEMBl XMMHYCCKMX 3HAHMM — BaXKHEUINMX (D)aKTOB, MOHATHHI, 3aKOHOB H
TEOPETUYECKHUX TIOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUN K HAyYHBIM METOAaM IO3HAHUS MPH
U3YYEHUH BENIECTB M XUMHYECKHX peakiui, B (POpMHPOBAHUU U Pa3BUTHUHU
MO3HABATEIBHBIX YMEHUUW M HMX NPUMEHEHUH B Yy4eOHO-IIO3HABATEIIBHOW H
y4eOHO-HUCCIICIOBATENIbCKON ICATEILHOCTH, OCBOCHHUM IIpaBHJI OE30I1aCHOTO
oOpallleHHsI C BEleCTBaMH B IMIOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHHMHM XWUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
BXHOE 3HAUCHHUE MTPHOOPEIIN TaKue 1eJTH, KaK:

— (opMUpOBaHHE HWHTEUICKTYaJdbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00Opa30BaHMIO, COTPYAHUYECCTBY, CAMOCTOSTEILHOMY TIPHUHATHIO PEIICHUH,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOyYECHHS HAa CHCTEMAaTHYECKOe MPHOOIIECHUE
00yJaronmxcsi K CaMOCTOSITEILHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaroIMMUCs  OMbITa  Pa3HOOOpPa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAaHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), HWMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON M €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHH OOBSCHATH M OIEHWBATH SIBJICHUS



OKPY’KaIOIIEro MUpa, UCIOJb3Yysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU U3YYECHUU
XUMUH, TPUMEHATh UX MPH PEIIeHWH TpoOJieM B TOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIHHOCTH;

— QopmupoBaHue y O0O0y4YarOIIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco000pa3HOro TMOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHMS CBOETO 37I0POBBS U OKPY’KaIOIIEH MPUPOTHON CPEJIbL;

— pa3BUTHE MOTHBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduisi W  HaNpaBJICHHOCTH
JaabHEUIero o0y4eHus.

OO6miee 4yuca0 YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEIIOBEKA. XUMUS B CHCTEME HAYK.
Tena m BemiecTtBa. duU3nNUecKUEe CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CriocoObl pa3esieHust CMeCei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIEMEHTbl. CHMBOIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA
B COCIMHCHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJINYECTBA, MAcChl M YHUCJIA CTPYKTYPHBIX €IMHUILl BellecTBa. Pacué€rsl 1o
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

dusnyeckue M XUMHAYECKHE ABJICHUS. XUMHUUYECKAs peakuus U e€
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMudeckux peakiuii (COeIMHEeHUs, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHUu
U npuéMamMu oOpalleHus C J1abopaTOpHBIM O0OpY/IOBaHUEM, HW3Y4YEHUE U
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTraHUYECKUX BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JibJla, paCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAlUsd BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM TMPOBOJIOKH, B3aMMOJIEUCTBUE MeJla C KHUCJIOTOM)
SABJICHUM, HAOJIO/ICHHE M ONHCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue rugapokcuaa meau (II) nmpu HarpeBanuu, B3auMOIEHUCTBHE
xenesza ¢ pactBopom conu meau (I1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUILIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEACHUS ONBITA, WUIKOCTPUPYIOIIETO 3aKOH
COXpPaHEHMSI MacChl, CO3/IaHUE MOJIeJIE MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimoposa B Mpupojae, (PuU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunwl. [Ipumenenne kuciaopoma. CriocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuToTpoInHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3PexT XUMUYIECKON peakiuu, TEPMOXUMHUUYECKUE YPaBHEHHSI,
9K30- W JHJIOTEPMUYECKUE peakiuu. TOIIMBO: Yyroib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHUE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxokaeHune Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nosydeHus. Kuciorsl u cosiu.

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

dusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBoOpsl.
Hacepimiennble 1 HeHaChIIEHHBIE PAcTBOPBL. PacTBOpUMOCTh BEHIECTB B BOJE.



MaccoBas 1071 BellecTBa B pPacTBOpE. XHWMHYECKHME CBOWCTBA BOJIBI.
OcHoBanusi. Poinb pacTBOpOB B MPUPOJIE U B KU3HU 4YeloBeka. Kpyroopot
BOJbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX
BO/I.

Knaccudukanus Heopranndeckux coeauHenuid. Oxcuapl. Knmaccudukarus
OKCHUJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEepHBbIE) H
HecosneoOpaszyronme. Homenknarypa okcuaoB. Pu3MYeCKHMe W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukaius OCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHkarypa ocHoBaHui. OU3NUeCKUe U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kuciaor. Ouszndeckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tonmy4yeHue KUCIOT.

Comu. Howmenknatypa comneil. PuU3MUECKME W XUMHUYECKHUE CBOMCTBA
conei. [lomyuenue coei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAQueCTBEHHOE OIIPEHCIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHe, paclo3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOa,
HAOJIIOZICHHE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TMpeKpalieHusi TropeHus (mokapa), O3HaKOMJICHHE C
oOpasllaMi OKCHJIOB W OINUCAaHWE UX CBOWCTB, TOJy4YE€HHUE, COOUpaHHUE,
pacrio3HaBaHWE U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (I1) (Bo3MOxKHO MCONIb30BaHUE BUIEOMATEPUAIIOB),
HaOJIoIeHHEe O0Opa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pPAcTBOPEHHsS BEHIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BHUEOMATEpPUAJIOB), HCCJEJAOBaHHE O0Opa3IoB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKA MHJHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojericTBusi okcuaa meau (II) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HEUTPAIIM3ALNH, [TI0JyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 PacTBOpa COJIM, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWine KiacChl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. 1. MenneneeBa. CTtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEI0YHO3EMETbHbIE METaJUIbI,
raJIOTeHbI, WHEPTHBIE Ta3bl). IDJIEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnoanueckuit 3akoH. [leproandeckas cucTteMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (HOPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mengeneesa.
[Tepuoasl u rpynnbl. PU3HMYECKUHA CMBICH IOPSIKOBOIO HOMEpPA, HOMEPOB
[IEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue dIeKTPOHHBIX 000JI09EeK aTOMOB IEePBBIX 20 XUMHUECKUX 3JIEMEHTOB



[Tepuomnueckon cucremsl [. M. Menneneea. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajiyca aTOMOB XHMHMYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U IEPUOIaM.
3nauenne Ilepuonuueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB I Pa3BUTHUSI HAyku U npaktuku. [. . MeHnnenees —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (ToysipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX A1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  pPEaKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMO/ICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX —PEAKIINI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHUM, SBISIONIMXCA CHUCTEMHBIMH ISl OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIC TOHATHS: Hay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISIUPOBaHNE, U3MEPEHUE, MOICITb, SIBJICHHUE.

dusznka: marepus, aTroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUN 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIeCTBa, a3, (U3MYECKUE BEIMYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
TI0JIE3HBIE UCKOITAEMBbIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKuusi

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TpPEX IMEPUOJIOB, Kalusl, KaJlblUsi U WX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuommyeckon
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUUYECKON CBSI3U. THUMBI KPUCTATIIUYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BHUJa XUMHUYECKOU CBA3U.

Krmaccupukanuss W HOMEHKIATypa  HEOPTaHHMYECKHX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTaHWYECKUX COCIMHCHUN, TCHETUYECKAs CBSI3b HEOPTaHMYECKHUX BEIIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IHuYHBIM HpH3HAKaM (I10
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D PeKTy,
0 HW3MECHCHUIO CTEIEHEW OKHUCICHUS XHUMHYECKHUX  DJIIEMEHTOB, IO
o0OpaTUMOCTH, TIO YYacCTHIO Karajau3aropa). OK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTH XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpPAaTUMBIX XMMHUYECKHX peakiuusx. [loHATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusax. llonstue o karanmze. [loHsATHE O XUMHYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIN  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTPONIUThl. KaTnoHbl, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW CBsI3U. CreneHp auccounanuv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YcCIOBHS NPOTEKAHHUS PEAKIUHd HOHHOIO
oOMeHa, TOJIHbIE U COKpalléHHbIe MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKOU
nucconuanvu. KauectBeHHbIE peakini Ha HOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakiMu  OT  BO3JCUCTBUS  pa3NUYHBIX  (HaKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpOLECCa TUCCOUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHME BUIEO MAaTEPHAIIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajika, BBIJEICHUE Ta3za, OOpa30BaHHME BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEIIECTB C IMOMONIBI0O KAYECTBEHHBIX PEAKIMHd HAa HWOHBI,
pElLIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTausibl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3n4ecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoAEeiCTBHE C METAJJIaMHU, HEMETaUIaMH, LIeI04aMu). XJIOPOBOIOPO.
CousiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTyuyeHUE, puMeHeHue. JleiictBue
XJIOpa W XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeilline XJIOpUIbl U UX
HaXO0XJICHUE B IIPUPOJIE.

O6mrass  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3nuecKue
CBOWCTBAa MPOCTBIX BEHIECTB — KHCIOpPOJAAa H  cepbl. AJUIOTPOMHbBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOpOI,
cTpoeHue, ¢GuU3MYecKue U XHUMHYEeCKHue CcBoiicTBa. OKCHIBI Cepbl Kak
IIPEICTaBUTENIM KUCTOTHBIX OKcuoB. CepHas KHUCIOTa, (uU3WYecKkue u
XUMUYECKHME CBOMCTBa (0OIIME Kak TPENCTAaBUTENs Kiacca KHUCIOT U
cnenupuyueckre). XuMUIECKUE PEAKIUH, JICKAIINE B OCHOBE MPOMBIIIIICHHOTO
crioco0a TMoMy4deHus: cepHoil KucioThl. [Ipumenenne cepHort kuciotel. Comnm
CCPHOII KHCIIOTBI, KA4eCTBEHHAs Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
1 e€ CoOeUHEHU B mpupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COEIMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoze, pusndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pU3nyecKne U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, UX (UBMYECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KauectBeHHast peakivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHue,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIIOT W crnenuduieckue). VMcnonp3oBaHue HUTPATOB M CoJied aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJ00peHui. XUMHYECKOe 3arps3HEHUE OKpYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0XK/IH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkucmuora,
du3nueckre U XMMUYECKUE CBOMCTBA, nosydyeHue. Mcnonb3oBanue dpocdaton B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapakrtepuctuka oaneMeHToB [VA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBbIE CTENEHU OKUCIEHUA. YTJIEPO, aNIOTPOIHBIE
MOJAU(UKALIUKA, PACTIPOCTPAHEHHE B MPHUPOJE, (PuU3MUECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. KpyroBopor yriaepona B npupoae. Okcuipl yriepoa,
uX (QU3NYECKHEe U XUMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTUUECKHUE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa rio0ambHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIN
abdext. YronpHas kuciora u €€ coiaM, UX (UMYECKHE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHMYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupoaHple HCTOYHHUKU  YTIEBOAOPONOB  (yroib,
IPUPOAHBIN ra3, HedTh), IPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IUHCTBO
OpraHUYECKUX M HEOPTaHUYECKUX COCTUHECHHM.

Kpemuwii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyUYCHHE H
npumeHenue. CoenuHeHUs KpeMHus B mpupojae. OOmue mpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpodemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOWCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEaKIIUi Ha XJIOPHUA-UOHBI U HAOI0IeHNE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karoliyue (pru3ndecKkue U XMMHUYECKUE
CBOWCTBA TaJOT€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOOpa3mamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEpPHAIOB), HAONIOJCHUE TMpollecca OOyTrIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcyiabhaT-uoH W HaOMIOIeHHe TMpu3HaKa e¢
MIPOTEKaHUsI, 03HAKOMJICHHE C (DU3UYECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
COCNMHEHMI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOpEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBOWCTB aMMHAaKa, MPOBEICHHE KAYECTBEHHBIX DPEaKIUi Ha HOH



aMmMmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BHUIACOMATEPHATIOB), H3YYEHHE MOJCICH KPUCTALIHYECKUX
pemérok anMaza, Trpaduta, dyiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM pACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclio3HaBaHHWE W HM3y4YeHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YYCHUE MPU3HAKOB HUX IMPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMENH CUIUKATHOM MPOMBIIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHeillme HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COEeAMHEHHUS

OO6miass xapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [lepronueckon cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHre MeTauioB. MeTtamindeckas
CBSI3b U METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME W XHUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPPO3WMH METaJUIOB,
OCHOBHBIE CIIOCOOBI 3alIMTBI MX OT Koppo3uu. CraBbl (CTadb, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  Merauibl: MoJio)keHWEe B lleproamueckor  cucreme
XAUMUYeCKHUX 37eMeHTOB [[. 1. MeHnneneeBa, CTpo€HHE UX aTOMOB, HAXOXKICHUE
B npupojsie. Pusndeckue W XUMHUYCCKHE CBOMCTBa (Ha MpuUMeEpe HATpHUS H
kanust). Okcuapl M THAPOKCHABI HATPUSA U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJIOB U UX COCIUHECHUM.

[llemouyHo3eMeNbHBIE METAJIbl MarHuid W KaJIbLMK: IIOJIOKCHHUE B
[lepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJEHHE B mpupoje. PuU3nuecKue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kaubliusa. Baxkneiime coeguHeHUs Kaiablids (OKCHI,
TUAPOKCHU], COJIN). JKECTKOCTH BOBI U CIIOCOOBI €€ YCTPaHCHHS.

AmomuHuii: nosioxkeHue B llepuonnueckoil cuctemMe XHUMHYECKHUX
sanemenToB J[. M. MenaeneeBa, CTpoeHHE aTOMa, HAXOXICHUE B MPUPOJE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckoi CUCTEME XUMHAYECKUX AJIEMEHTOB
. 1. MenzaeneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBaA xeje3a. Okcuabl, THAPOKCUABI U conM kene3a (II) u
xenesa (III), ux cocra, CBOMCTBA U MOITYUYEHHUE.

Xumuyeckuii IKChepumeHnm:

O03HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3MU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpPUs C BOJOH (BO3MOXKHO HCIOJB30BaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIECCa TOPEHHUS JKEJe3a B KUCIOPOE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUAIIOB), TPU3HAKOB MPOTECKAHUS
KaYE€CTBEHHBIX PEAKIIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJe3a
(I1) u xeneza (III), memu (II), HaOmromeHHME W OMHCAHHWE MPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMU HaTpus, Kaiusg M KajdblMs (BO3MOXKHO
WCIIOJBL30BAaHNE BHUIACOMATEPHAIOB), HCCIASAOBaHUEC aM(OTEPHBIX CBOWMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCIEPUMEHTAIbHBIX
3aJ1ad 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOIIAA cpela



BemecTBa 1 Marepuanbl B TOBCEHEBHOM >KM3HU YesloBeka. besomnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momolpb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

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

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3lioB MaTEpHaIoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJUMEPHbIC
MaTepuabl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3yYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATUM, SIBISIOIMIMXCS CHUCTEMHBIMH JIJII OTJEIbHBIX
IPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MTOHATHS: HAYYHBbIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOII0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SIBJICHHE, MapHUKOBBIMA
3¢ deKT, TEXHOIOTHS, MaTCPHAIBI.

dusmka: Marepus, aToMm, 3JICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, SJEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUDJECKTPUKH, (HDOTOIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHOE€  COCTOSIHUE  BEIIeCTBa, Ta3,  pacTBOp, PacCTBOPUMOCTD,
KpUCTAJITMYeCKass pemeETKa, CIUIaBbl, (PU3HYECKHUE BEIUMYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHUsI, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTAaTEIbHbBIE BEIICCTRA.

I'eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
TIOJIC3HBIE HCKOTIaeMBbIE, TOILTUBO, BOJTHBIC pecypchl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOM  JEATENIBHOCTH B COOTBETCTBHUM C  TPaJWLHOHHBIMU
POCCUHCKUMH COLUMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHNE OIbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS

LHEHHOCTHOTO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX UM OTKPBITHSIX MHPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOWM COBMECTHOM JIEATETLHOCTH
IIPY BBITIOJIHEHUW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHMIO W  B3aUMOIIOMOIM B  Tpollecce OTOM  yueOHOi
NEATEIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEJCHHUE U TOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUDa, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOIHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIYyYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHHM, TMMO3HABATEIbHOW, MH(POPMAIIMOHHONW M YUTATEIbCKOM KYIbTYpbHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIE0BATEIHCKOM
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaabHEHIIeM;

4) gpopmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITHE BPEIHBIX TNpUBBIUEK (YMOTPEOJEHUS aJIKOroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
00pallleHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY U peajibHOM KU3HH;

5) Tpy10BOIr0 BOCTIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuit M Tpyla pa3IudHOTO
ponaa, yBaXXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWM MO XMMHU, OCO3HAHHBIA BBHIOOD
WHIMBUAYaJbHOW  TPACKTOPUM MPOAOJDKEHHUS o0pa3oBaHUS C  YYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, MIOHMMaHHE IIEHHOCTH 3JI0POBOTO
u Oe3omacHoro oopasa »XKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MUEeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOICHUS
npaBuil OE€30MaCHOTO TMOBEJEHUS Tpu paboTe C BEIIECTBAMH, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, IS
peleHus 3ajiad, CBSI3aHHBIX C OKpPYXKaOUIEH MPUPOJHOU CpENou, st
MOBBIIICHUS YPOBHSA DKOJIOTHYECKOW KyJIbTYPhI, OCO3HAHHUS TJ100aIbHOTO
XapakTepa HJKOJIOTMYECKUX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUSI OOIICHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTEMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 OJTUX TPEIMETOB  (HOPMHUPOBATH
NPEICTaBIICHHE O IEeOCTHOW HAy4YHOW KapTUHE MHpa, UM YHUBEpPCaJIbHBIC
yueOHbIe JNEeWCTBUS (MO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIe oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIECOHOU e TeTbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TTPH OCBOCHHUH
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIE
PU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMU MMOHATUSIMH ), HCTIOJIB30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KiIacCU(PUKAIIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiii, yCTaHaBIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYyKTUBHBIE, NEIyKTHUBHEIE,
10 aHAJIOTHH ), JIEATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MIPEeAMETHBIC U
METaNpeIMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIC B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
MIPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI dJIEMEHTA), XUMHuueckas opmyma
U ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM OTUX MOJEIBHBIX  TPEJCTABICHUN  BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



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

Ba3oBnle ucciieqoBare/LCKue 1eMCTBUSA:

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

npuOOpEeTeHHe ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMKU U MPOBEICHUIO
YUYEHMUYECKUX HJKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyInpoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

PabGora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHATU3UPOBATH U HMHTEPIPETUPOBATH MHGOPMALIHIO
pa3NMYHBIX BUAOB U GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE TMMOCOOMs, pecypchl HTepHeTa), KpPUTHYECKH OIIEHUBATH
IPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HHGOPMAIIHIO;

yMEHHUE NMPUMEHSTh Pa3IuYHbIe METOJIbI U 3alPOCHI MPU TIOUCKE U 0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATEJIBHBIX 33]1a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCIIOJH30BaHUSA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAQJICHUE KYJIbTYPOH AaKTUBHOTO MCIIOJIb30BaHUSA PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAJBHYIO (OpMY TMpEeACTaBICHUS
uH(pOpMAIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSIMU;

yMEHUE UCIIOJIb30BaTh W aHaJIW3UpPOBaTh B TMpolecce ydyeOHOU U
UCCIIE0BATENbCKOMN NEeATENbHOCTH uHbOpMaIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKpYXKarolen MPUPOTHOU CPEIBL.

KoMMyHMKAaTHBHBIC YHHMBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xo0j€ Auanora u (WM) AUCKYCCHH) TIO
CYIIECTBY OOCYyKmaeMoil TeMbl, (GOpPMYJIUPOBATh CBOM  MPEIIOKCHHS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJIYYECHHBIE PpE3yJibTaThl  IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; [eJaTh MPE3EHTALHI0
pPE3yNbTaTOB  BBHIMIOJHEHUS XHMHUYECKOTO OJKCIepUMEHTa (J1abopaTopHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/IHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  UCCIEAOBATEIbCKOM  JEATEIbHOCTH IMPU  PEIICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXIeHusl, OOMEH  MHEHHUSMH, «MO3TOBBIE  IITYPMBD»,
KOOpAWHAIIAS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENATh UEIU ESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJIISITH, KOHTPOJMPOBATH U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTLHOCTD, BRIOUpATh Hanbosiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
U TO3HABATEJIbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBIISITh MU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 3aJaHUM C YYETOM



MOJTYYEHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pE3ysibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
UCIIOJIb30BaTh W aHAJM3UPOBATH KOHTEKCTHI, MpejiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (denepanbHOl pabodeil MporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YYarOIIUMHUCS Hay4HbIC 3HAHMS, YMEHHS U CIIOCOOBI
nercTBUl, creunduyeckue Ui TpeAMETHOH 001acTH «XHUMHS», BHUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
nmpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K xoniy oOydyenus B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oIHOpOIHAS Y HEOJIHOPOJIHAS ), BAJIGHTHOCTh, OTHOCHUTEIbHAS aTOMHAs
U MOJICKYJIApHas Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas JOJII XMMHWYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuyd COeTUHCHUS, PEaKIIUK Pa3IOKECHHUS,
peaKkIuy 3aMeIIeHUs], PEaKIuu OOMEHa, 2K30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aTomMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTadb, pajadyc aToMa, XHMHYECKas CBS3b,
MOJISIpHAs U HEMOJIIpHAsh KOBAJEHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BellecTBa (MPOIEHTHAS
KOHIICHTpAIIHS) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIIOJI30BaTh XHUMHYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB  DJJICMEHTOB B  OMHApHBIX
COCAMHEHUSAX, CTEMeHb OKHUCJICHHUS DJIEMEHTOB B  OWHApHBIX
COCIMHCHUAX, TMPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o (GopMysiaM, BUJI XUMHUYECKOU CBS3U (KOBaJCHTHAs M
WOHHAs) B HECOPTaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucteme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOrajpo;

e OIKCBHIBATh M XapakTepH30BaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3iinyaTh TOHSATUS «IJIaBHas
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», mansie
1 OOJBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHUS, KOTOPhIE UMCIOTCS B
tabune «llepuogmyeckas cucrema XuMHUYeCKuX siemeHToB JI. .
MenpaeneeBa» € YHCIOBBIMH XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOIiee dYucio
3JIEKTPOHOB U PACTIPEICIICHNE UX 1O JICKTPOHHBIM CJIOSIM);



K

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

XapaKTepHu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJasi  ONHUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;
OPOrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHUX
PEeBpPAILCHUN B PA3IMYHBIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHMS, MAacCCOBYIO [IOJII0 BEIECTBA B PacTBOpPE, NPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PeaKinu;

IPUMEHSATh OCHOBHBIE OIEpAllMd MBICIUTEIBLHON JESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTU3aIHIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUUYMHHO-CIIEACTBEHHBIX CBS3eUd — IS
M3Y4YCHHUS] CBOWCTB BEHIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUST —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN);

ClieloBaTh MpaBUJiaM  TOJIb30BAHUS XMUMHUYECKOM mMocylaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BeHIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHEIIEHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTh XUMUUYECKHUE DKCIIEPUMEHTHI 11O
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH W  KHCIOT C IOMOIIBIO
UHIMKATOPOB (JTakMyc, peHoTanenH, METUIOPaHXK U IpyTHre).

KOHIly oOyueHus B 9 KJiacce MpeJAMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL!

PACKpBhIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTEIECHb
OKHCJICHHS, XMMHYECKas pEaKius, XHUMUYECKas CBA3b, TEIIOBOM
3 deKkT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, SJICKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLUUALMS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUYECKass CBSI3b (KOBAJIEHTHAs,
MOHHAs, METa/UINYecKas), KpHUCTAUIMYeCKas peméTka, KOppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XHUMHUYECKON pEakluu, NpeaeiibHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U
MIPUMEHSTDH ATU TIOHSITHS TIPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUI;
MCIIOJIB30BaTh XMMHUYECKYI) CHUMBOJIMKY IS COCTaBJICHHS (QopMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENeNATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX PAa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAsl, HWOHHAsA, METa/UIMYecKas) B



HEOPTraHUYECKUX COCAMHEHUSX, 3apsJ]l HOHA TT0 XUMHUYECKOU hopMmyiie,
XapakTep cpeabl B BOJHBIX PAcCTBOPAaX HEOPTaHUYECKUX COCTUHCHHM,
THUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpsiBath cMmbIica Ilepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATh €ro IOHUMAHME: OIUCHIBATh W XapaKTEPU30BaTh
TabauuyHyro Gopmy [leproauueckoit CHCTEMbl XUMHUYECKHUX JIEMEHTOB:
paznyaTh MOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u «1moOodHas
noarpynna (b-rpynma)», Manbie U OOJbIIME TEPUOAbI, COOTHOCHTH
0003HaYEHUsA, KOTOPhIE HMEIOTCS B TEPUOJUYECKON TabmuIEe, C
YUCJIOBBIMH  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUUYECKHUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIESKTPOHOB U
pacripesieyieHue HX I10 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJICMEHTOB M UX COCAMHEHUN B
npejaenax Majiblx MEepUOAOB W TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS
X aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYCCKHE
BEILIECTBA, XUMUUYECKHE peaKIuu (110 YHUCIy U COCTaBy yYacTBYIOIIUX B
peaKIuy BEeIIeCTB, M0 TEIJIOBOMY A(PheKTy, 0 U3MEHEHHUIO CTEeTeHEeH
OKHCIICHUS] XUMHUYECKHUX JIEMECHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIUE U CHEU(PUICCKHE XUMUYECKUE
CBOMCTBA TPOCTBIX M CIOXXHBIX BEIIECTB, IMOJATBEPKJas OIMCAHHE
IpuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaAKIINT;

COCTaBJIATh YPABHEHHS DJICKTPOJUTHYECKOM JTUCCOIMAIIMM KHUCTIOT,
menoueld M CcoJiel, TOJIHBIE M COKpall€HHbIC YpaBHEHHS peaKIui
HOHHOTO  OOMEHa, YpaBHEHHUS  pPEaKIUH,  MOATBEPKIAOITUX
CYIIIECTBOBAHUE T'CHETHYECKON CBS3U MEXIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX peaKIui
MIOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOTO OaJlaHca 3THX PEaKITuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKAHUS XUMHUYCCKUX TPEBpAICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTEIIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MAacChl
BCILIECTB, MAacCCOBYIO JIOJIO XHMHUYECKOTO JJIEMEHTa 10 (opMmyIe
COCAMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, IPOBOJHTH
pacy€Thl IO YPAaBHCHUIO XUMHYECKON PEaKIIHH;

coOno/IaTh  MpaBWJIa  TOJIb30BAHUS  XMUMHYECKOM  TOCYI0M U
nabopaTOpHBIM 000PY/IOBaHMEM, a TakXKe TMpaBUiia OOpaIIeHUs C
BCIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMU TI0 BBHITTOJTHECHHUIO
Ja00PATOPHBIX XWMHYECKHUX OIBITOB IO IOJYYSCHHUIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U yTIEKUCIOTO Ta3a);

MPOBOAUTL  PEAKIMH, MOATBEPXKJAIONIMEC KAYSCTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapOonar-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;
MIPUMEHATh OCHOBHBIC OIICPAIlMd MBICIUTEILHON ACATEIbHOCTH —
aHaJu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIUIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI



NO3HAHMs — HAONIOJCHUEe, U3MEPEHHUE, MOJICIUPOBAHHE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N HauMeHoBaHHe KoandecTBO 4acoB
0
pa3iejioB H TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero
NporpamMmel padoThI padoThI
XUMUS — BaKHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 0 2
Y MPAKTUYECKOU
NEATEIHLHOCTH YEI0BEKA
BemecTBa 1 xuMuueckue
1.2 15 1 0
peakiuu
Hroro no pazneny 20
Boznyx. Kucnopog.
2.1 6 0 1
ITousttue 06 oxcumax
Bonopoa.llonsitue o
22 P 8 0 |
KHUCJIOTaX U COJIIX
Bopa. PactBopsl.
2.3 5 1 1
ITonsatre 00 OCHOBAHUAX
OCHOBHBIE KJIACCEI
2.4 HEOPraHUYECKUX 11 1 1
COETUHEHUN
Hroro no pazueny 30
[Iepuonnueckuii 3aK0H U
3.1 7 0 0
[lepuonnueckas cucrema




XUMHUYECKUX HJIEMEHTOB
. 1. MeHnneneena.
Ctpoenue atoma

XUMHYeCKas CBA3b.

39 OKUCIUTEILHO- g
' BOCCTAHOBUTEJIbHBIE
peakuuu
Hroro no pazneny 15
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOIT'PAMME




9 KVIACC

Ne
n/n

HaumenoBanue
pa3jaeiioB U TeM
MPOrpamMMbI

KoaundecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

1.1

IToBTOpEenue u
yrayOJIeHUe 3HAHUHA
OCHOBHBIX Pa3/1eJIoB
Kypca 8 kiacca

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

1.3

DNEeKTpOIUTHYECKAst
JUCCOLTALUS.
XHAMHYECKHUE PEAKIIUH B
pacTBopax

Hroro no pazneny

17

2.1

OO1m1ast xapakTepUCTHKA
XUMUYECKUX DIIEMEHTOB
VIIA-rpynmnsl. I'asorenst

2.2

OO01mmas xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIMHCHUA

23

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB




VA-rpynisl. A30T,
dbocdop 1 UxX CoeqMHCHUS

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB

24 IVA-rpynnel. Yraepon u 8
KPEMHHU U UX
COETUHEHUS
Hroro no pazneny 25
31 OO01ue cBolicTBa 4
METaJJIOB
19 Baxuneiimme MeTaisl u 16
WX COEJMHEHUS
Hroro no pazgeny 20
41 BemecTBa u maTepuaisl B 3
YKU3HH YeJIOBEKa
Hroro no pazneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

8 KVJIACC
KoauuecTBO 9acoB
Ne
Tema ypoxa Konrpoasbnsie | IIpakTuyeckue
n/n Bcero
padoThI padoThI

1 [Ipenmer xumun. Ponp XuMuM B )KU3HU YeJIOBEKA. Tela v BEIecTBa 1
2 ITousiTie 0 MeTOAaX MO3HAHUS B XUMHH 1

[TpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1abOpaTopuu U
puéMbI 0OpalleHus ¢ Tab0PaTOPHBIM 000PYIOBAHUEM

4 UucTtsie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1 0 0

[IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OUYMCTKU
MTOBapEHHOM COJIM)»

ATOMEI 1 MOJICKYJIbL

XUMHYECKHUE DIIEMEHTHI. 3HAKH (CI/IMBOJ'ILI) XHUMHUYCCKHUX 3JICMCHTOB

[IpocTsle U COXKHBIE BENIECTBA

O |0 || DN
i
(e=ll Hen B Nen i Nen]
OO 1O O

ATOMHO-MOJ’ICKy.TISIpHOC Y4CeHUe

3aKoH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas (I)OpMy.Ha.
BaneHTHOCTh aTOMOB XMMHUYECKHUX SJIEMEHTOB

11 OtHocuTtenbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1 0 0
12 MaccoBas 105151 XUMHAYECKOTO 3JIEMEHTA B COEIMHEHUH 1 0 0
13 KonuuectBo BemecTBa. Mosb. Mosnsipaast macca 1 0 0
14 OU3NYECKUE U XUMUYECKHUE ABJICHUA. XUMUYECKasi peaKius 1 0 0
15 IIpu3Haku U ycnoBus MPOTEKAHUS XUMUYECKUX PEAKLUN 1 0 0




16

3aKOH COXpPAaHEHMS MACChI BEIIECTB. XMMHUUECKHE YPaBHEHHUS

17

Brrunciienust KoJiMuecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM
XUMHYECKUX PEAKIUI

18

Knaccudukanus XMMHYECKUX peakIuid (COSTUHEHHMS, Pa3IoKeHUs,
3aMeIIeHHs, OOMeHa)

19

M. B. JlomoHOCOB — yuéHBIH-dHITMKIONEANCT. OO00IICHHE 1
CHCTEMAaTH3aIUs 3HAHUH

20

Kontponbnas padota Nel o teme «BelectBa 1 XUMHUYECKHE
peaKIm

21

Boznyx — cmecsk ra3zos. CocrtaB Bo3ayxa. Kucinopon — sneMeHT u
npocroe BeuiecTBo. O30H

22

Ou3nyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu
okucienus, ropenue). [Tonsitue 06 okcugax

23

CnocoObl MOJIYYCHHA KHUCJIOPO/Ja B J'Ia60paTOpI/II/I " MPOMBIINIJICHHOCTH.
HpI/IMeHeHI/Ie KHcCJIopoaa

24

TernoBo# 3 PexT XUMUIECKON peakiuu, TOHITHE O
TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U SHJIOTEPMHUUECKUX PEAKIIMIX

25

Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHE BO3/yXa, CIOCOOBI €ro
MPEOTBPAIICHHS

26

ITpakTuyeckas padora Ne 3 o teme «Ilomyuenue u cobupanue
KHCIIOpO/1a, U3YUYEHUE €r0 CBOWCTBY»

27

Bonopon — anemeHT u npocroe BemmecTBo. Haxoxaenue B mpupoze

28

du3nYeCKre U XMMUYECKUE CBOMCTBA Bojopoa. [Ipumenenne
BOJOpOAA

29

TloHsATHE O KHCIIOTAX U COJISIX




30 CriocoOsI MoJTydeHust BOJAOPOa B TaOOpaTopuu 1 0 0
31 [TpakTrueckas padota Ne 4 o reme «Ilomydyenue u cobupanue

BOJIOPO/a, U3yUYEHUE €r0 CBOMCTBY I 0 I
32 Mosipablii 00bEM ra3oB. 3aK0H ABOTaIpoO 1 0 0
33 Breruncnenus 00bEMa, KOTMYECTBA BEIIECTBA T'a3a MO €ro U3BECTHOMY

KOJIMYECTBY BEIIECTBA WU 00BEMY ! 0 0
34 Beruncnenus 00bEMOB Ta30B 10 yPaBHEHUIO PEAKIIMH Ha OCHOBE

3aKOHA 00BEMHBIX OTHOIICHUH Ta30B ! 0 0
35 duznueckre 1 XUMUYECKHE CBOMCTBA BOBI 1
36 CocraB ocHoBanui. [TonsTue 06 nHIUKAaTOpaXxX 1
37 Bona xak pactBoputens. HachiiieHHbIE M1 HEHACHIIIEHHBIE PACTBOPHI.

MaccoBas 1071 BeIIeCTBa B pacTBOpe ! 0 0
38 [TpakTrueckas padota Ne 5 o teme «IIpuroroBieHue pacTBOpoB ¢

ONpeAeIEHHON MacCOBOM JI0JIEH PACTBOPEHHOTO BEUIECTBAY ! 0 !
39 Kontponbnas padora Ne2 o teme «Kucnopon. Bogopon. Boxa» 1 1
40 Oxkcupl: cocTaB, KJacCU(UKaIMsI, HOMEHKIIATypa 1 0
41 [Tonyyenne u XMMHUYECKHUE CBONCTBA KHCIIOTHBIX, OCHOBHBIX U

aM(pOTEpPHBIX OKCHJIOB I 0 0
42 OcHoBaHuUs: cOCTaB, KJIaccu(UKAIHsl, HOMEHKIATypa 1 0 0
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA OCHOBAaHUM 1 0 0
44 Kwucnotsr: cocraB, knaccudukams, HOMEHKIATypa 1 0 0
45 [TonydyeHnue u XuMHUECKHE CBOMCTBA KUCIIOT 1 0 0
46 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI MOTYYEHUS, XUMUYECKUE { 0 0

CBOMCTBA




[TpakTuyeckas pabora Ne 6. Pemenne sKkcriepuMeHTaIbHbIX 33134 110

47 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAMHEHUI 1 0 1
48 ['eneTnyeckas CBsI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM 1
49 O0001IeHrEe ¥ cUCTEMATH3al1s SHAHUH 1
50 KonrtponsHas padora Ne3 o reme "OCHOBHBIE KIacChI

HEOPraHWYECKUX COeAMHEHUMN" 1 1 0
51 [TepBbIe MOMBITKY KIIACCU(PUKAIIUN XUMUYECKUX AIeMEHTOB. [loHsATHE

O TPYIINaxX CXOJIHBIX PJIEMEHTOB 1 0 0
5 [Tepunonnueckuii 3akon u [lepuoanyueckas cucTeMa XMMHUYECKUX

anemenToB /1. . Menaeneena ! 0 0
53 [Iepuoapl, rpynIibl, DOATPYIIIIBI 1
54 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tombl 1
55 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB JIEMEHTOB

[Tepuonuueckoit cucremsl [. 1. Mennaeneena 1 0 0
56 XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 0 €T0 MOJ0KEHHIO B

[Tepuonnueckoit cucreme /[. 1. Menneneesa ! 0 0
57 3nauenue [lepuoauyeckoro 3akoHa ajisi pa3BUTHS HAYKH M IPAKTUKHU.

. 1. MenneneeB — y4€HBIN, ITeJaror ¥ rpaXxIaHuH I 0 0
58 DNEeKTPOOTPUIIATETFHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB 1 0 0
59 HNonnas xuMudeckas CBI3b 1 0 0
60 KoBasienTHast nosnsipHas XUMUYECKasi CBSI3b 1 0 0
61 KoBaneHnTHas HenonsipHas XUMUYECKasl CBA3b 1 0 0
62 CreneHb OKUCICHUS 1 0 0
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 0 0




64 OKucCInTEeNN U BOCCTAaHOBUTEIH 1 0 0

65 Kontponbnas padota Ne4 o reme «CtpoeHue aroma. XUMHUYECKast { { 0
CBSI3b»

66 PesepBHblil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUH 1 0 0

67 PezepBHblit ypok. O0001IeHNE U CUCTEMAaTH3AIHsI 3HAHU T 1 0 0

68 PesepBHblil ypok. O60011€HNE U CUCTEMATU3alHsl 3SHAHUH 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6




9 KVIACC

KoauuecTBO 4acoB

Ne Tema ypoka Konrpoasbnsie | IIpakTuyeckue
n/n Bcero
padoThI padoThbI

1 Ilepnonnueckuii 3akoH. Ilepruoanueckas cucremMa XMMUYECKUX 2JIEMEHTOB

J. . MenneneeBa ! 0 0
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX

TPEX NEPUOAOB ! 0 0

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIEeCTB 1
4 Busibl XxuMu4eckoi CBS3M U TUIIBI KPUCTAIIMYECKUX PEIIETOK 1
5 Kontponbnas padora Nel mo teme «I[loBTopenne u yriayOiieHue 3HaHUH

OCHOBHBIX pa3/iesioB Kypca 8 Kiacca» ! ! 0
6 Knaccugukarus XuMHUUecKuX peakiuii o pa3IuyHbIM MPU3HAKAM 1 0 0
7 [TonsiTve 0 CKOpOCTH XUMHUUYECKOM peakuuu. [IoHATHE O TOMOTE€HHBIX U

TETEPOTrE€HHBIX PEAKIMIX ! 0 0
g ITonsiTHE O XNMHUYECKOM paBHOBECHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh

XUMUYECKON PEAKLIUU U MTOJIOKEHUE XUMUYECKOTO PABHOBECUS I 0 0
9 OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 0 0
10 Teopus snekTponuTHIECKOi quccoranuu. CUIbHbBIE U ci1a0ble

AIIEKTPOJINTHI ! 0 0
11 HonHbIe ypaBHEHUs peakuil 1 0 0
12 XHWMHUYECKHE CBOMCTBA KMCIOT U OCHOBAHHI B CBETE MIPEICTABICHHI 00

ANEKTPOJIUTUYECKON JUCCOLMALINHI ! 0 0
13 XUMUYECKUE CBOWMCTBA COJIEH B CBETE MPEACTaBICHUN 00 1 0 0




BHCKTpOHHTH‘IeCKOﬁ Jucconruanumn

14 [TonsiTne o ruzponuse conen

15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

16 [TpakTudeckast paborta Ne 1. «PemieHue 3KCIepUMEHTAIBHBIX 33129

17 KoHntponbnas padota No2 1o TemMe «IeKTpOIMTHYECKAs TUCCOIMAIIHS.
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01as XxapakTepuCTHKA raJloreHoB. XMMHYECKHE CBOMCTBA Ha IIpUMepe
xJopa

19 Xnoposogoposa. CossiHast KUCIIOTa, XMMUUYECKHUE CBOMCTBA, OJyUYEHHE,
pUMEHEHHE

20 [Tpaktuyeckas padora Ne 2 mo teme «IlomyueHue coysiHOM KUCIOTHI,
M3y4EHUE €€ CBOMCTBY»

21 Brruucnenus mo ypaBHEHUSIM XUMUUECKUX PEAKIIMMA, €CTTU OJIUH U3
peareHTOB J1aH B U30BITKE

22 OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymnmsl

3 AnnoTtponHslie Monudukanuu cepbl. HaxoxxaeHue cepbl U €€ coelMHEeHn!
B MIpUpOJIe. XMMHUYECKHE CBOMCTBA CEPhI

24 CepoBonoposi, cTpoeHue, (pU3nuecKre 1 XUMUYECKHE CBOMCTBA

)5 Oxcunsl cepol. CepHas KHCIOTa, (U3MUECKHUE U XUMUYECKUE CBOWCTBA,
MIPUMEHEHNE
XVMUYECKUE peaKilii, JIeXkKalllle B OCHOBE TPOMBIIIIIEHHOTO ClIoco0a

26 MOJIYYEHUS] CEPHOM KUCIOThl. XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen
Cpelbl COeTMHEHUSIMU CEPbI

27 Brruncnenue maccoBoil 1011 BbIXOAa MPOAYKTA PEAKIIUU

28 OO61as xapakTepUCTHKa 3JIEMEHTOB VA-rpynnbl. A30T, paclipocTpaHeHHE




B IIpupoze, GU3NIEeCKrue 1 XUMUYECKHE CBOMCTBA

29

AMMHak, ero pu3n4ecKue 1 XMMUYECKHE CBOMCTBA, MOJIyuYeHUE U
IIPUMEHEHHUE

30

[Tpaktrueckas padora Ne 3 o teme «llonydyeHne ammuaka, u3yuyeHue ero
CBOMCTB»

31

AzoTHas KHCJIOTA, eé (1)I/IBI/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA

32

Hcnonb3oBanne HUTPATOB U coJIei aMMOHHS B KaUeCTBE MHHCPAJIBbHBIX
ynoopeHuil. XUMHUECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpe/ibl
COEIMHEHUSAMH a30Ta

33

®Dochop. Oxcun pocdopa (V) u pochopHas kucnora, GpusndecKkue u
XAMHYECKHUE CBOMCTBA, MMOJyYEHUE

34

Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.
3arpsizHeHue NpupoHon cpesl hochatamu

35

VYrnepon, pacnpocTpaHeHue B Ipupojie, GU3ndeckre U XUMHUECKUe
CBOMCTBA

36

Oxkcuppl yriaeposa, ux pusndeckue 1 XMMHUYECKHUe CBOMCTBA.
DKosoruyeckue mpoodiaeMbl, CBA3aHHbIE ¢ OKCUAOM yriaeposa (IV)

37

VYroapHasg KUcioTa U €€ coJin

38

[Tpaktuyeckas padora Ne 4 o teme "[losyuenue yriekuciaoro rasa.
KavecTBenHnas peakuus Ha KapOOHAT-HOH"

39

HCpBOHaanILHBIC MIOHATHUS 00 OpTraHU4YCCKUX BCIICCTBAX KaAK O
COCAUHCHUAX YTJICpOda

40

Kpemuuii u ero coenuHeHust

41

[TpakTiueckast padota Ne 5. Pemenne skcriepuMeHTaNbHBIX 3a1a4 [0 TeEMe
«Baxnelmme HeMeTauIbl U UX COSAUHEHUS»




KonTponbaas padota Ne3 mo teme «BaxHeWme HeMeTauibl U HX

42 1 1 0
COCTMHEHUS»
OO0wmas xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJLIOB.
43 Meraunueckas CBsA3b U METAILINYECKAsA KPUCTAIUIMYECKAS PELIETKA. 1 0 0
Pu3nyecKue CBOKMCTBA METAJIIOB
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUIN Pl HAPSHKECHU I
METaJUIOB ! 0 0
O6mmue croco6s! mony4deHus: MmetauioB. CriiaBel. Beruncinenus no
45 YPaBHEHUSAM XUMHYECKHUX PEaKIIMii, €CIU OJIUH U3 PEareHTOB COAEPIKUT 1 0 0
puMecH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB 1 0 0
47 [Ieno4yHBIC METAILITBI 1 0 0
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U KAJIUS 1 0 0
49 [I{enoyHO3eMeNbHBIE METALIBI — KAJIbLUNA U MarHui 1 0 0
50 Baxwueiime coeTMHEHNS KaabLUs 1 0 0
51 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1 0 0
52 JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs 1 0 0
53 [TpakTrueckast padota Ne 6 o reme "JKEcTKOCTh BOABI M METO/IBI €€
ycTpaHneHus" ! 0 !
54 ATIOMUHUI 1 0 0
55 AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA 1 0 0
56 Keneso 1 0 0
57 Oxkcuapl, Tuapokrcusl u conm xenesa (II) n xemnesa (111) 1 0 0
58 O0o01IeHre U cucTeMaTu3alus 3HaHu| 1 0 0




[Tpaktuyeckas padora Ne 7. PemieHne sKClIepUMEHTANIBHBIX 33124 110 TEME

59 . 1 0 1
«BaxkHeime MeTauibl 1 UX COeTUHEHUS
Brrunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKLINH, €CIIU OJTUH U3
60 peareHToB J1aH B U30BITKE WM COACPKHUT MPpUMECH. Bbruncienus 1 0 0
MacCOBOM J0JIM BbIX0/1a MPOIYKTA PEAKLIUU
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 0 0
6 KontponbsHas padota Ne4 o Teme «BakHei1re MeTauIbl ¥ UX | | 0
COC/IMHEHUSD)
63 BemecTBa 1 Marepualibl B IOBCEAHEBHON KU3HU Y€JIOBEKA 1 0 0
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI 1 0 0
65 Ponb XuMuM B pelIeHNH 3KOJIOTHIECKUX TPoOIIeM 1 0 0
66 PeseprHblii ypok. O000IIEHNE 1 CUCTEMAaTH3AIMS 3HAHUI 1 0 0
67 PesepBHblit ypok. O6001IEHNE U CUCTEMATH3allHs] 3HAHUH 1 0 0
68 PesepaHblil ypok. O600111€HNE U cCcTeMaTH3alMs 3HaHUH 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumust, ypoku B 8 kiacce. [locodue st yaurenst/ 'apa H.H. "U3narenscTBO
"I[IpocBemienue".

Xumus. 9 kiacc: moypouHsle tianbl o yueouuky I'.E. Pynsuruca, @.I'.
®denpamana /aBT.-cocT. M.B. Kus3eBa - Bonrorpaa: uza. "Yautens" 2014.
Xumust, ypoku B 9 kiacce. [locodue mist yuutens/ 'apa H.H. "U3narenscTBO
"IIpocBemienue".

Xumust. 8 k1. KoHTposIbHBIE U TPOBEpOUYHBIE paboTh K yueOHuKy O.C.

[Nabpuensna "Xumus. 8 knace": yuebnoe nmocodue / O.C. I'abpuensn, [1.H.

bepeskun, A.A. Ymakosa u nip. M.: "Jlpoda" 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/08






