MYHUIMITAJIBHOE BIO/J/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEX/IEHHE
YEPHOOKOBCKAS OCHOBHAS OBIIEOBPA30OBATEJIBHAS HIKOJIA

AHHOTauUs K padoueil mporpamme
yueOHOro npeamera « XumMusi»
Pabouas nmporpamma y4eOHOTO TpenMeTa « XUMUs» 00g3aTeNbHON npenaMeTHOH o0nactu « EcTrecTBeHHO-HAYUYHBIE
MpEeAMEThD» SIBISIETCS YACTHIO OCHOBHOM 00pa30BaTebHOM MpOrpamMMbl 0CHOBHOTO ob11ero oopazosanus (OOIT O00)
MBOY Yepnookosckas OOIII, pazpabotana B cooTBeTcTBUU ¢ MyHKTOM 32.1 ®I'OC OO0 Ha ocHoBe DenepanbHol
paboueii mporpaMMbl o OMONIOTHH U peanu3yeTcs 2 roja ¢ 8 mo 9 kiacc.

Pabouas nporpaMmma paspaboTaHa yYHUTEISIMU XMMHH IIKOJIBI ¢ HcHoNb30BaHueM «KoHcTpykropa pabouunx
nporpaMmm» caiita « EqmHoe comeprkanue o01ero o0pa3oBaHus» B COOTBETCTBHIH ¢ [1oJ0xkeHneM 0 pabounx mporpamMmax
U OTpe/IeNsIeT OpTraHu3aIHi0 00pa30BaTEIbHON NEATEIBHOCTH YUHUTEIS B IIKOJIE 110 IpeaMeTy « Xumus». Pabouas
mporpaMMa COAEPXKUT CIEAYIOUINe CTPYKTYPHBIE SIE€MEHTHI:

-TIOSICHUTEINIBHY O 3aIUCKY;

-0011yI0 XapaKTepUCTUKY YIeOHOTO TpeaMeTa « XUMHUSI;

-1IeJIM U3YUYEeHUs yueOHOTOo npeameTra « XuMus»;

-MECTO y4eOHOro nmpeameTa « XuMus» B yaeOHOM TUTaHe;

-coziepkaHue y4eOHOro npeaMeTa « XuMus»;

-IJIaHUPYEMBIE PE3yJIbTaThl (JINUHOCTHBIE, METANIPEIMETHBIE U PEAMETHBIE);

-TeMaTHYECKOE MNTIaHUpOBaHue, chOPMUPOBAHHOE C YUETOM paboyeil mporpaMMbl BOCIUTAHUS U BO3MOXHOCTBIO
ncnonb3oBanus JOP/IOP.

Pabouas nporpamma o6cyxknena Ha 3acenanuu LHIMO yunTeneii ecTeCTBEHHBIX IPEIMETOB IIKOJIBI, MPUHSITA
pemieHreM menarorudeckoro cosera (mpotokon NeS ot 29.08.2023r.), yrBepkaena mnpukazoM mo MbOY
Yeprooxosckoit OOLI Ne 32/1 ot 29.08.2023r. B kauecTBe wacTu conepxanus OOIT OO0

Ha ocHoBe nmanHO# mporpammbl yumreneM paspadarsiBaetcs KTII B coorBercrBum ¢ Ilomoxenuem o
KaJIeHJapHO-TEMaTHUYE€CKOM IJIaHHPOBAHUU 0 y4yeOHOMY MpeaMmeTy, Kypcey, moaynto. KTII paccmaTpuBaercs Ha
3aceganuu IIIMO u cornacyetcs ¢ 3amecTturenem mo Y BP.

Broinucka
U3 OCHOBHOI 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

PABOYAS TIPOTPAMMA
Yy4eOHOro npeaMera « XuMHs»
aJis o0yvaromuxcs 8-9 kiaccos
(0a3oBbIii ypoBeHb)

CPOK peajiM3anuu 2 roja

HOACHUTEJIBHASA 3AITUCKA

IIporpamma 1o XMMUM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs COCTaBlI€Ha Ha OCHOBE TpeOOBaHMM K
pe3yiabTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTebHON MPOTPaMMbl OCHOBHOTO 00111ero 00pa30BaHus, IPEACTABICHHBIX B
@®I'OC 00O, a Taxxke Ha OCHOBE (eiepaabHON pabodell mporpaMMBbl BOCITUTAHUS U C YIETOM KOHLEIIIMH TP EMOAABAHUS
y4eOHoro npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranmnzanusx Poccuiickoit denepanmu.

[Iporpamma no xumMuu Aa€T NpeAcCTaBIECHUE O LENAX, 001Iell cTpaTeruu 00y4eHus, BOCIUTaHUS U Pa3BUTHUS
0o0yuvaromuxcs CpeAcTBAaMU y4YeOHOro IpeIMeTa, YCTAaHABIMBAET O00sA3aTeNIbHOE MPEIMETHOE COAEpKaHHE,
IIpeayCMaTpUBAET paclpeielieHUe €T0 110 KJIaccaM U CTPYKTYPUPOBAaHHE 110 pas3ziesiaM U TeMaM IIPOrpaMMBbl 10 XMMUH,
oIpeaesieT KOJINYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTUKU COJIEpKaHUsl, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTD
U3y4EeHHS XUMUU C YIETOM MEXKITPEIMETHBIX i BHY TPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO MpoLecca, BO3PacTHBIX
ocoOeHHOCTel 00yJaronmxcs, onpeaeIsieT BO3MOKHOCTH MPpeaMeTa Il peanu3alud TpeOoBaHui K pe3ynbraTamMm
OCBOEHHSI OCHOBHOH 00pa30BaTeIbHON POTPaMMbI HA yPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke TpeOoBaHUIT K
pesysibTaTaM 00ydeHHs] XUMHUH Ha YPOBHE lieel U3ydeHus IpeAMeTa U OCHOBHBIX BUJOB y4eOHO -I03HABATEIBLHOM
JeATEeIbHOCTH 00YyUaroierocs N0 0CBOEHUIO y4€OHOr0 COAepKaHUs.

3HaHUEe XUMHH CIYXKUT OCHOBOM 7151 (HOPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero npecTaBICHUA O
MaTepUaTbHOM €IMHCTBE MHUPA, BaXKHYIO POJIb UTPAIOT (OPMUPYEMbIe X UIMUEH MPEICTABICHUA O B3aUMOIPEBPAIEHUIX



SHEPIUU U 00 3BOJIIOLUH BEIIECTB B NMPUPOJE, O MyTAX PEIICHUs MI00ATbHBIX NMPOoOIeM yCTOHYMBOTO pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBON U 3KOJIOTHYECKOH 0€301MacHOCTH, MPOOIeM 3/[paBOOXPaHEHUS.

N3yueHne xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEH ISl CAMOPa3BUTHS U (HOPMHUPOBAHUS KyJIBTYPbI IMYHOCTH, €€ 00IIeH 1
(YHKIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommMxcs, HaBBIKOB HUX
CaMOCTOATENIbHOM yUeOHOM JeATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEA0BATENbCKUX YMEHHUH, HEOOXOAUMBIX KaK B
MOBCE/IHEBHO JKH3HH, TaK U B MPO(HECCUOHANBHOMN 1eITeTbHOCTH;

3HaKOMUT €O CTeUU(UKON HAYYHOTO MBIIUICHHS, 3aKIaJBIBACT OCHOBBI IIEJIOCTHOTO B3IJISAa HA €IUHCTBO
NPHUPOABI M YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAllOM B ()OPMHPOBAHHH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
00yJarImuxcs;

crnocoOCcTByeT GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICGHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K PUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYecKoe 00pa3oBaHue 00ydaromuxcs.

JlanHbple HampaBlieHUs] B 00YUYCHUH XUMUHU 00ECIIEUUBAIOTCS CIICIIUPUKOH colepkaHusl y4eOHOTo npeIMeTa,
KOTOPBIH SIBIISIETCS MeJaTOrMYeCKH aJJaITHPOBAHHBIM OTpaskeHHEeM 0a30BOH HAYKH XMMHH Ha OTPECIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHusi OPUEHTUPOBAH HA OCBOCHHE 00YYaIOUIUMHUCS CUCTEMBI
MepBOHAYAIBHBIX MOHATHIA XMUMHH, OCHOB HEOPTaHWUYECKOW XMMHUH U HEKOTOPBIX OTIENBbHBIX 3HAYMMBIX TOHATHH
OPTaHUYECKOH XUMHUHU.

CTpyKTypa copepkaHus IpOrpaMMBbI 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOI0 MOAX0/1a K €€ U3yUEHHIO.
ConepxaHue CKJIaAbIBAETCS M3 CUCTEMBbI MOHATUN O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMBbI NOHATUN O
xuMu4eckor peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHBI MO MPHUHLUITY TOCIEI0BATEIBHOTO PA3BUTH 5
3HaHWN HA OCHOBE TEOPETUYECKHX MPECTABICHHUIA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBHI BCETO €CTECTBO3HAHMS,

— Ilepuoguueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMMY;

— Y4E€HHUs O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— MPEJCTaBICHUI 00 AMEKTPOIUTUYECKON JUCCOLUALIMH BEIIECTB B PACTBOPAX.

TeopeTuueckue 3HaAHUS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJYUYECHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCS MOCIIEIOBATEILHO OT OHOTO YPOBHS K IPYTOMY, BHIIOJHSASA GYyHKIUN OOBACHEHHS U IPOTHO3UPOBAHUS
CBOMWCTB, CTPOECHMSI U BO3MOXKHOCTEH MPAKTUYECKOT0 NPUMEHEHUS U MOJyUEHUS] U3y YaeMbIX BEIIECTB.

OcBoeHHe MPOorpaMMBbl 10 XUMUHU CITOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS O XUMUYECKOW COCTABIISIOMICH
HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPHUPO/Ibl, IEHHOCTHOTO OTHOLIEHHUS K HAyYHOMY 3HAHHUIO U METOJaM
MO3HaHUs B HayKe. M3yueHue XuMHuH MPOUCXOIUT C TIPUBIICUCHUEM 3HAHUIN U3 paHee M3YyUEeHHBIX YU4eOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knacce» 1 «Pusnka. 7 Kiaccy.

ITpu U3yueHun XMMUH IPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTHYE€CKON JEATEIbHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3ajada
y4eOHOTO MpeIMeTa COCTOUT B (HOPMUPOBAHUN CUCTEMBI X MMUYECKIX 3HAHUI — BayKHEUIMX (DaKTOB, MOHATHIA, 3aKOHOB
Y TEOPETHYECKUX TTOJIOKESHUN, TOCTYTHBIX 0000IEHMI MEPOBO33PEHYECKOTO XapaKTepa, sA3bIka HAyKH, B TPUOOIICHUH K
HAay4YHBIM METOJaM TMO3HAHUS NPH M3yUYEHUH BEHIECTB M XMMHUYECKUX peakuuil, B (GOPMHPOBAHUU U PA3BUTHH
MO3HABATENbHBIX YMEHUH 1 X IPUMEHEHNH B Y4eOHO-TI03HABATEIBHON U y4eOHO-ICCIe0BATEIbCKON JeATeIbHOCTH,
OCBOCHHUU IpaBuJI 6€301acHOTO 00pallleHusl ¢ BEIIECTBAMH B TIOBCEAHEBHOM JKU3HU.

[Tpu u3yueHun XMMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs BaKHOE 3HAaUEHHE NMPUOOPETHN TaKUe LeiH,
Kak:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO, COTPYIHUIECTBY,
CaMOCTOSITEJIbHOMY MPUHITHUIO PELICHHH, CIIOCOOHOH afanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKU3HU;

— HampaBlIeHHOCTh OOYUYeHHMS Ha CHUCTeMaTH4YecKoe NpHOOIIeHHEe O00YydYaromMxcsi K CcaMOCTOSTEIbHON
MO3HABATENBHOH 1S TEIbHOCTH, HAYIHBIM METOJaM O3HAHUS, ()OPMUPY IOIIMM MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K
XUMUHY;

— ofecreyeHne YyCIOBHHA, CHOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYAIOMIMMHKCS OIBITa pa3HOOOpa3HOM
JIeITeILHOCTH, IO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTEHIIUI ), IMEIOIINX YHHUBEPCAIBHOE
3HAaYCHHE JIJIs1 PA3IMYHBIX BUJOB JEATEIbHOCTH;

— QopmupoBanue o0IIel (yHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE yMEHHUN
O0OBACHATD M OLIEHUBATH SBJICHUS OKPYKAIOLIEr0 MUPA, MCTIONE3YS 3HAHUS U OTIBIT, HOJyYEHHBIE PU U3yUYEeHUU XUMHUH,
MPUMEHATH UX MPU PelIeHUH PoOJIeM B MOBCEIHEBHOMN KU3HU U TPYAOBOH IESITEINbHOCTH;



— ¢opmupoBaHue y 00yqaronuxcsd TyMaHUCTHYECKUX OTHONCHUH, TOHUMAaHUS IICHHOCTH XUMHYECKUX 3HAHUMA
JUTSL BRIPAOOTKH SKOJIOTUIECKH [IETIeCO00pa3HOTO MOBEACHHS B OBITY M TPYAOBOU ACATEIHHOCTH B IENIIX COXPAaHEHUS
CBOETO 370POBbS U OKPY KAIOIIEH TPUPOJHOM CPEIIBI;

—pa3BUTHE MOTHBAIMHU K 00YYSHHUIO, CTIOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS
0011Ie4eI0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOoGuIiIs M HANPABICHHOCTHU JalbHEHIIero
00y4eHHUS.

OOmree yncio 4acoB, OTBEAEHHBIX 1JIs M3y YCHHUS XUMUH HA YPOBHE OCHOBHOT'O 0011IETO 00pa3oBaHMs, COCTABIISET
136 gacos: B 8 x1acce — 68 gacos (2 gaca B Hefien10), B 9 kiracce — 68 gacoB (2 gaca B HEIETIO).

COJEPKAHUE OBYUYEHMU S

8 KJIACC

IlepBoHayabHBbIe XUMHYECKHE OHATUSA

[Ipenmer xumuun. Ponb XuMuuM B KU3HU YelloBeKa. XUMHsI B cUCTeMe Hayk. Tena u BemecTBa. Ousnueckue
CBOMCTBA BEHIECTB. ATpeTaTHOE COCTOsIHUE BellecTB. [loHsTHE 0 MeTo1ax MO3HAHUS B XUMUU. YK CThIE BEleCTBa U
cMecu. CriocoObl pa3fieNieHns CMeceH.

ATOMBI U MOJIEKYJbl. XUMUYEeCKUEe eMeHTbl. CUMBOJbB XMMHUYECKUX 3€MEHTOB. IIpocThie U cllOKHBIE
BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA CO CTaBa BEIIECTB.
OtHocuTenbHas aToMHasi Macca. OTHOcHUTeNbHAs MOJIEKyIsipHas Macca. MaccoBast J0Jisl XUMHUYECKOTO dJIEMEHTa B
COEJIMHEHUH.

Konnuectso Bemectsa. Mosb. MossipHas Macca. B3auMocBsi3b KOIMYECTBA, MACChl U YHCIIAa CTPYKTY PHBIX €IMHHI
BemecTBa. Pacu€Tel mo GopMynaM XUMUYIECKUX COCTUHEHUH.

duznyeckrue U XMMHUYECKHE IBJIEHNUA. XUMUUECKas peakius 1 e€ Npu3Haky. 3aKOH COXPAaHEHMsI MacChl BELIECTB.
Xumudeckue ypaBHeHHs. Kitaccuukanus XUMIIECKUX peakuuii (COSTMHEHUS, pa3IoKEeHUs, 3aMeIIeHIs, 0OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCyA0#, mpaBwiaMu paboOThl B jabopaTopuu W OpuEMaMu OOpalieHus c
naboparopHbIM 000pyI0BaHNEM, H3YUCHHE U ONMCaHue (HU3NUECKUX CBOMCTB 00pa3i0B HEOPTAHUYECKUX BEUIECTB,
HaOmoAeHue PU3nUecKuX (MIaBIeHUE BOCKA, TasTHUE JIbJIa, pac TMPAaHUE caxapa B CTYTIKE, KUTIEHUE U KOHJICHCAIMS BOJIbI)
1 XUMHUYECKuX (TOpEHHE CBEYH, MPOKAIMBAHUE MEJTHOW MPOBOJIOKH, B3aMOJICHCTBUE MeJla C KUCIIOTOM) SIBICHUA,
HaOJIF0IeHUE U OTIMCAHHUE TIPU3HAKOB MPOTEKAHNS X UMIY €CKHX PeaKIui (pa3ioKeHne caxapa, B3auMOAeHCTBIE CEpHO i
KHCJIOTBI C XJIOpUAoM Oapus, pasnoskenue rugpoxkcuia menu (1) mpu HarpeBaHuy, B3auMOICHCTBHE JKeJie3a C PAaCTBOPOM
conu menu (), uzydyenue crmocoOOB pas3ieieHUs CMECEH: ¢ TIOMOIIbI0 MarHuTa, (PUILTPOBaHHUE, BBHITApHBAHUE,
JUCTUILIALMS, XpoMaTorpadus, NPOBEIeHNEe OYMCTKH MOBapEHHOW COJIM, HAOJIOJCHHE W OMUCAHUE PE3yJIbTAaTOB
MIPOBEJICHUS OIBITA, UJUTIOCTPUPYOILETO 3aKOH COXpaHEHHS MacChl, CO3/1aHNue MOieNIel MOJIEKyYJI (I1apOCTEPIKHEBBIX ).

Basknelimue npeacTaBuTe M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kucnoposa — snemeHr u npoctoe BeiecTBo. HaxoxxaeHue kuciaopoaa B
npupoze, pusnueckrue U XuMuieckue cBoicTpa (peakuuu ropenus). Oxcuael. [Ipumenenue kucinopona. CocoOsl
MOJIyYEHMS KUCJIOPO1a B J1a00paTopyy ¥ MpoMbIuIieHHOCTH. KpyroBopot kuciopona B npupose. O30H — alsIoTpOnHas
Mo u(DUKAIHS KUCIOPOa.

TemnoBoii 3hPexT XUMUIECKOH PeaKIny, TEPMOXUMHUUYECKIE YPaBHEHHUSI, K30 - M SHAOTEPMHUUYECKUE PEAKIIHH.
TormmuBo: yroib 1 MeTaH. 3arps3HEeHUe BO3/1yXa, YCUIEHUE TApHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocTtoe BemecTBo. Haxoxxnenue Bogopoaa B npupoje, Gu3ndeckue U XUMHIECKHe
CBOMCTBa, MPUMEHEHHE, CIOCOObI monydeHusi. KuciaoTs! u comnu.

MomnsipHbIil 006EM ra3oB. PacuéThl M0 XUMUYECKUM yYPaBHECHHUSIM.

duznueckue cBoicTBa BoAbL. Boga kak pacTBoputens. PacTBopsl. HachllieHHBIE M HEHACKIIIEHHBIE PACTBOPHI.
PactBopuMocTh BemiecTs B Bojie. MaccoBas J10J1s1 BEIIeCcTBa B pacTBope. XUMHUYecKue CBoMCcTBa BoAbl. OcHOBaHUs. Poib
pacTBOPOB B IPUPOJE U B )KU3HU yenoBeka. KpyroBopot Bozbl B ipupoe. 3arps3sHeHUe IpUpoJHEIX Bod. OxpaHa
OYMCTKA [IPUPOIHBIX BOI.

Knaccugukamms neopranmdecknx coeaumHeHnii. Oxcuapl. Knaccudukanmms okxcumos: coneoOpasyromiue
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIE) U HecosieoOpasytomue. Homenknarypa okcunoB. Ousndeckne 1 XUMHYECKUE
cBolicTBa OKCUAOB. [lomydeHue okCuaoB.

OcnoBanus. Knaccudukaius ocHoBaHui: MIENOYHN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUIA.
dusnyeckre U XUMUYECKHE CBOKWCTBA OCHOBaHUH. [lody4yeHne ocHOBaHUM.

Kucnorsr. Knaccudukanus kucnor. Homenknatypa kucinor. @u3ndeckue 1 XUMHUYIECKUE CBOWCTBA KUCIIOT. Psi
aktuBHOCTH MeTaiuioB H. H. bekerona. [lonyuenue kucnor.

Conu. Homenknartypa cosneil. @uznueckue 1 XuMUUeckrue cBoiicTBa coueil. [lonyuenue conei.



I'eneTnueckas cBsi3b MEXIy KlaccaMi HEOPraHMYECKUX COEIUHEHUH.

Xumuueckuii sIxcnepumenm:

Ka4eCTBEHHOE OTpeJIeJICHIE COAepKaHus KUCIOpOaa B BO3AyXe, NOJTy4YeHne, coOnpaHue, paclo3HaBaHUE U
W3Yy4YE€HHUE CBOWCTB KUCI0POaa, HAOMIOIEHHE B3aUMOJEHCTBUSA BEIIECTB C KUCIOPOJAOM H YCIOBHS BOSHUKHOBEHHS U
MpeKpauieHns ropeHus (1mosxapa), 03HaKoMJIEHHE ¢ 00pa3laMy OKCHIOB U OITUCAHNE UX CBOICTB, IOJMyUeHHE, COOMpaHue,
pacmo3HaBaHue ¥ U3y4YeHUE CBOIMCTB BOA0OPO/a (TOpeHHe), B3auMoieiicTBrE Botopoaa ¢ okcuaom menu (1) (BozmosxHO
WCIOJTb30BaHNEe BUIEOMATEPHAIIOB), HAOMIOIeHe 00pa3IioB BENIeCTB KOJIMUECTBOM | MOJIb, HCCIie 10 BAHUE 0COOEHHOCTEN
PacTBOPEHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONMPEAECIEHHON MaCCOBOM NOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOACHCTBUE BOJBI C METaIaMU (HATPUEM U KajibLueM) (BO3MOKHO UCIIOJIb30BaHHUE
BHJIEOMATEPUAJIOB), HCCIEA0BaHIE 00Pa30B HEOPraHMYECKHUX BEIIECTB PA3IMIHBIX KIACCOB, HAOIIOAEHUE U3MECHEHHUS
OKpacKH MHAMKATOPOB B paCTBOPAaxX KUCJIOT U IIeNOUYeH, n3yueHue B3aumoeicTeua okcuna mean (I1) ¢ pacrsopom
CEpPHOM KUCIIOTHI, KUCIIOT C METAJUTaMHU, PEaKIuil HeHTpaau3alnu, NojdydeHrne HepacTBOPUMbIX OCHOBaHUH, BRITECHEHHE
OJHOTO MeTajja APYTUM U3 pacTBOpPa COJIM, PELICHUE 3KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHelmue kiaccel
HEOPIraHUYECKUX COCIUHEHUID».

Hepuoanyeckuii 3axon u Illepuognueckas cucrema xumuueckux 3jemMenTos . U. Mennesneesa. Ctpoenne
aToMOB. XUMHYecKas cBsA3b. OKHCJIUTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[TepBble MONBITKY KITacCH(PHUKATUN X UMAYECKUX 3I1eMeHTOB. [[oHATHE O rpyNnax CXOMHBIX 3JI€MEHTOB (ILENOYHbIe
U IEJT0YHO3EeMEIbHbIE METAIIIbI, FAOr€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aMpOTEpHbIE OKCHUIIBI U
THJIPOKCH/TBI.

[lepumonnueckuit 3akoH. Ilepmoamdeckas cuctemMa xumuueckux »diaemeHtoB /[l WM. Mengeneesa.
KopoTkorneprogHas u nnuHHONEproaHas Gopmbl [Tepro miueckoli cucTeMbl X uMIdeckux anemeHToB J. M. Meneneesa.
[lepuoas! u rpynmnbl. PU3NYECKUNA CMBICI HOPSIIKOBOTO HOMEpPa, HOMEPOB MEPHO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHHE MEKTP OHHBIX 000J104eK aTOMOB
nepBbix 20 xumudeckux sneMeHToB Ilepuoanyeckoit cuctemsol 1. . Menaeneera. XapakTepUCTUKA XUMUYECKOTO
3JIeMeHTa 1o ero noJsoxenuto B [lepuonnueckoit cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHS pajinyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJI MUECKUX U HEMETAIINIECKUX
CBOMWCTB 110 IpyMNIaM U epUOJaM.

3navenue [lepuonnueckoro 3akona u [lepuonuyeckoii cUCTEMBI XUMHUYECKUX JIEMEHTOB JJI51 PA3BUTHS HAYKH U
npakTtuku. 1. 1. Menaenees — y4€HbIN U TpaKIaHHH.

Xumuueckas cBsizb. KoBasieHTHas (MosipHast ¥ HEMOJSIpHAs) CBsI3b. DIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX
anemMeHToB. oHHas CBA3b.

Crenenb okucieHus.. OKUCINTEIbHO-BOCCTAHOBHUTENIbHBIE peakiuu. [Iporiecchl OKUCIEHUS U BOCCTAHOBIICHUSI.
OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm

n3y4eHHne 00pa3IioB BEIECTB METAIUIOB M HEMETAJIIOB, B3aMMOICHCTBHE THAPOKCHAA IUHKA C PACTBOPAMH KHCIIOT
U 1IeJI0YeH, TPOBEIEHHE ONBITOB, MILTIOCTPUPYIOIINX MPHUMEpPbI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX Peakluil (ropeHue,
peaKIuu pas3IoKeHUs, COEAUHECHHUS).

Meswcnpeomemmple ceéa3u

Peanuzanus MexnpeqMeTHBIX CBA3EH IPU U3y YEHUU XMMUU B 8 KI1acCe OCYLIECTBIISIETCS YEPE3 UCIOIIb30BaHUE
KaK 00X €CTECTBEHHO-HAYYHBIX TOHATUH, TaK U OHATHUH, SIBISIFOIIUXCSI CHCTEMHBIMH JUJIs1 OT/AEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBeHHO-HAy4HbIE TIOHATHUS: HAy4YHBIH (akT, TUNOTE3a, TEOpHWs, 3aKOH, aHalU3, CHHTE3,
KJaccu(uKanus, IepruoIUIHOCTh, HAOIIOAEHUE, SKCTIEPUMEHT, MOICIUPOBAHNE, U3MEPEHUE, MOJENb, SIBJICHHUE.

duszuka: MaTepusi, aTOM, DIIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOMbI, paIMOAKTUBHOCTh, MOJIEKYJIa,
ANIEKTPUYECKUIl 3apsifl, BELIECTBO, TEJO, 00bEM, arperarHoe COCTOSIHUE BEIIECTBa, I'a3, GU3NUECKHUE BEIMIUHBI, €IMHULIBI
U3MEPEHUs], KOCMOC, IUIaHeThI, 3BE311b1, CoJHIIE.

Buonorus: porocunTes, npixanue, onocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpAIIBI, TOPHBIE TOPOIBL, TTOJIE3HBIE HCKOMIAeMbIE, TOTUTHBO, BOJIHEIC
pecypceslL.

9 KJIACC

BemecTBo M XMMHYECKas peaKuus

[Tepuonnueckuii 3axon. [lepuonnueckas cucrema xumudeckux anemenToB /. . Menneneera. CtpoeHrie aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB XMMHUYECKUX IEMEHTOB IEPBbIX TPEX NMEPUOAOB, Kalus, KaJIbLUS U UX
COEIMHEHUI B COOTBETCTBHH C MOJI0KEHUEM IEMEHTOB B [leproanyecKkor cucTeMe U CTPOSHHUEM UX aTOMOB.

CrpoeHue BemlecTBa: BUIbl XMMHYECKOH CBs3HU. THUIBI KPUCTANINYECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB
BEI[ECTBA OT TUMA KPUCTATITUYECKON PEIIETKU U BIUIa XUMHUECKOH CBSI3H.



Knaccugukaims 1 HOMEHK/IaTy pa HEOPraHWYECKHUX BEIeCTB. XUMUYECKUE CBOMCTBA BELIECTB, OTHOCALIUXCS K
Pa3IUYHBIM KJIaccaM HEOPTaHWYECKUX COCIMHEHUH, TeHETHYECKast CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccugukaims XuMIYECKUX peaKuii O pa3IMYHbIM TPU3HAKAM (110 YUCITy ¥ COCTaBy YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3P PEKTY, 10 N3MEHEHHIO CTETICHE OKMCIICHHSI X MMIY€CKHIX 3JIEMEHTOB, TI0 00paTHMOCTH, IO
YYaCTHIO KaTanu3aTopa). IK30- ¥ SHAOTEPMHUYECKUE PEAKLINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre 0 ckOpoCcTH XMMHYECKOi peakiuu. [ToHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIIMAX.
[TonsiTe 0 TOMOTEHHBIX M reTeporeHHbIX peakuusax. [lonstue o xaranuze. [loHsTHE 0 XMMUYECKOM PAaBHOBECHH.
®axTopBl, BAUSIONINE HA CKOPOCTh XMMHUECKON PEaKIMU U MOJI0KEHHE XUMUYECKOTO PaBHOBECHSL.

OKHUCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKINHU, DJICKTPOHHBIA OalaHC OKHCIHUTEIBHO-BOCCTAHOBUTEIBHOM
peakmun. CocTaBlieHHE YpaBHEHHH OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX pPEAKIHMd C HCIOJIh30BAaHHEM METOJa
AIEKTPOHHOrO OanaHca.

Teopus MEKTPOTUTUUESCKON TUCCONHMAINN. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHMOHBL. MeXaHu3M
JUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU XUMHUYecKoi cBs3u. CreneHs auccouuanuu. CuibHbIe U ciaOble
SIEKTPOJIUTBHI.

Peakinn noHHOTO OOMEHa. Y CIIOBHS IPOTEKaHKUS PEaKLIUil HOHHOTO 0OMEHa, TOTHBIE U COKpaIIEHHbIE HOHHbIE
ypaBHeHUs peakinuid. CBOWCTBA KUCIOT, OCHOBAaHWM M COJied B CBETE MPEACTABICHUN 00 3JIEKTPOTUTHUCCKON
nuccounanuu. KauecTBeHHbIE peakuny Ha MOHBL. [IoHATHE O THAPOIN3E COJEH.

Xumuueckuit Jxcnepumenm:

03HAaKOMJIEHHUE C MOJICIAMU KPUCTALTMYECKUX PEIIETOK HEOPTAaHUIECKUX BEIIECTB — METANIOB M HEMETAJIJIOB
(rpacdura 1 annmasa), CIOKHBIX BEIIECTB (XJIOpH 12 HATPUS ), HCCIIEJOBAHUE 3aBHCUMOCTH CKOPOCTH X UMUYECKO U peaKInu
OT BO3JCHCTBHUS PAa3IMYHBIX (DAKTOPOB, HCCIEAOBAHME DSIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca
JIUCCOIMALMN KHUCIIOT, IIeNoYeld U coieil (BO3MOXKHO HCIIOTb30BaHUE BHIIEO MAaTEPHAJIOB), MPOBEIACHHUE OIBITOB,
WLTIOCTPUPYIOIINX NPHU3HAKA NPOTEKaHUS peakuuid MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIICIICHHE rasa,
00pa3oBaHKe BOJIBI), ONIBITOB, HILTIOCTPHUPYIOMIUX TPUMEPhI OKUCITUTEIBHO -BOCCTAHOBUTEIIBHBIX PEaKIyii (TopeHue,
peaKIyy pa3noKeHHs, COSIMHEHHSI ), pacTio3HABaAHNUE HEOPraHUYECKUX BEIIECTB C TOMOIIBIO KAUECTBEHHBIX PEaKIui Ha
MOHBI, pelIeHHEe IKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTanibl 1 MX coeAUHEHUS

OOmas xapakTepucTHKa rajsoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHW OKUCIICHHS.
Crpoenne u (u3uyeckne CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBAa Ha MpHMEpe XJopa
(B3auMoJelicTBHE C METAJIaM U, HEMETAJUIaMH, Ieno4aMu ). Xs0poBoaopo. ColisiHas KUCIOTa, XMMUYECKUE CBONCTBA,
MoJTydeHue, MpuMeHeHune. JlelicTBre XjJopa U XJIO0POBOJOPOJa HAa OPTAHU3M UelioBeKka. BaxkHeimne XT0puabl U UX
HaXO0XJIEHHE B IPUPOJIE.

Oo6mras xapakrepucTtuka meMeHToB VIA-rpynnbel. OcoOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTETICHU
okucienns. CTpoeHne v pu3nydecKre CBOCTBA MPOCTHIX BEIMIECTB — KUCIOPOa U CEPBl. AIITOTPOIHBIE MOIUPUKAIIN
KUCJIOpOJa U cepbl. XUMUYECKHe CBOHCTBa cepbl. CepoBOIOPOA, CTpOCHHE, (pU3HMuecKrne U XUMUIECKUE CBOMCTBA.
OKcHJIbI CepBI KaK MPECTaBUTENHN KUCIOTHBIX OKCUAOB. CepHas KHCJIOTa, PU3NYeCKUE U XUMUYECKHE CBOMCTBA (001IHe
KakK IpeICTaBUTENs Kjacca KUCIOT U crienupudeckne). XuMu4de CKUe Peakiiny, Jiekalue B OCHOBE MPOMBIIIIIEHHOTO
crioco0a noiy4eHus cepHoit kucnorsl. [Ipumenenue cepHoit kucinotel. CoM cepHON KUCIOThI, KaUeCTBEHHAs peaklys Ha
cynabdar-uoH. Haxoxnenne cepbl U €€ COeAMHEHHI B MPUPOJE. XUMUYECKOE 3arpsi3HEHHE OKpYIKalomiel cpesbl
COCMHEHUSIMU CepPbl (KUCIOTHBIE T0XK/IH, 3aTPsA3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUS.

OOmas xapakrepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHBIE CTEIECHU
OKHUCJIeHUs. A30T, pacupocTpaHeHHe B IpUpoe, pu3nieckue u XuMHUueckue cBoicTBa. Kpyrosopor azora B mpupoze.
AMMHaK, ero GU3NIECKHe U XUMUYECKHE CBOMCTBA, MMOJydyeHue u npuMeHenne. Colln aMMOHUS, HX (U3NYECKUE H
XUMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbBI aMMOHHMsS. A30THAs KMCIIOTa, € ToJyYeHHe,
(dbusznUecKre U XUMUYECKHe CBOMCTRA (00IIHe KaK MpeJICTABUTEIN S Kilacca KUCIOT U crienupuyeckue). Mcrnons3oBanue
HUTPATOB M COJICH aMMOHHS B KA4€CTBE MUHEPATBHBIX YI00peHUH. XUMHUECKOE 3arpsI3HEHUE OKPYIKAOMIEH CpeIbl
COCAMHEHUSMHU a30Ta (KUCIOTHBIC IOKAH, 3arpsi3HEHHE BO3/1yXa, HOYBBI M BOJ0EMOB). P ocdop, alIoTpOINHbIE
Mo upukarnmu Gochopa, pusudeckrie u xummudeckue cpoiictea. Oxcu pochopa (V) u pochopras kuciora, Qusudeckie
U XMMUYECKUE CBOWCTBa, monydeHue. Mcnonbs3zoBanue pocdaToB B KauecTBE MUHEPATIBHBIX YI00PEHUM.

O6mas xapakrepucTtuka neMeHToB IVA-rpynnbsl. OcoO€HHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTETICHH
OKHCJIEHHUs. YTIepol, aJUIOTPOIIHbIE MOAU(PUKALIMH, paclIpocTpaHEHHE B IPUPOJE, pu3nyeckre 1 XMMHYeCKHe CBOICTBa.
Ancop6uws. Kpyrosopor yriepona B npupozne. OKcupl yrieposa, ux Gpu3nyeckue 1 XUMU4ecKiue CBOWCTBA, el CTBUE
Ha J)KMBBIC OPTaHU3MBbI, TIOJTyYCHHE H TPUMEHEHHE. DKOJIOTHYEeCKHEe TIPOOIEeMBbI, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V),
THIIOTE3a IMT00aJbHOTO MOTETUICHUS KITMMAaTa, ITApHUKOBBIN 3P (eKT. YTonbHas KHCIOTa U €€ CONH, HX (U3NIECKUE H
XUMHUYECKHE CBOWCTBA, MOJIydeHHE M MpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBL Mcmosp3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIINICHHOCTH M CEJTLCKOM XO3SCTBE.



[TepBoHauanmbHBIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHECHUAX yriepoja (MeTaH, 3TaH, 3TUJIEH,
alEeTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHasl KuciaoTa). IlpupoiHble HCTOUYHHKH YTII€BOIOPOAOB (YroJib, IPUPOAHBIH Ta3,
HE(PTH), IPOIYKThI KX NepepadoTKu (OEH3MH), X POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BasKHBIX
BEIECTBAaX: KUpax, OeNKax, yrJieBogaxX — U UX POJIH B )KU3HU YeJ0BeKa. MaTepruaabHOE €JUHCTBO OPTaHUYECKUX U
HEOPTaHUYECKHUX COCJIMHEHUH.

Kpemunii, ero ¢usnueckne m XMMHUYECKUE CBOMCTBA, MOJydeHHe W npuMeHeHue. CoeJUHEHUS] KpeMHUs B
npupoje. O6mme npencrapnenns o6 okcune kpemuus (1V) u kpemauneBoit kucnore. CUIIMKATHL, UX UCTIOJIB30BAHUE B
OBITY, B IPOMBIIITICHHOCTH. BaskHeH e CTPOUTEIIBHBIC MaTepralibl: KepaMuKka, CTEKIIO, IIEMEHT, OETOH, XKelle300eTOH.
[TpoGaembl 6€30MacHOTO HCIIOIB30BAHHS CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOMN JKU3HHU.

Xumuueckuii sIxcnepumenm:

M3ydeHUe 00pa3IioB HEOPraHUIECKUX BEIIECTB, CBOUCTB COISTHOM KHUCII OTHI, IPOBE/ICHNE KAYeCTBEHHBIX PEaKIIui
Ha XJIOPHU/I-HOHBI M HAOTI0JICHNE TIPU3HAKOB UX MPOTEKAHUS, OTIBITHI, OTpasKarome GU3NIeCcKue U X MMHYeCKHe CBOICTBA
raJIOTEHOB U UX COENMHEHMI (BO3MOIKHO UCTIONB30BaHNUE BHICOMATEPHAIOB), 03HAKOMJIEHHE C 00pa3liaMu XJI0PHUIOB
(rajoTeHHI0B), 03HAKOMIICHUE C 00pa3liaMu cephbl U €€ COeMHEHUSIMH (BO3MOXKHO MCTIOIb30BaHKE BHICOMATEPUATIOB),
HaOJIoIeHNe Tpolecca oOyIIMBaHUS caxapa IOJ JACHCTBHEM KOHLUEHTPHPOBAHHOW CEPHOW KUCIOTHI, U3yUCHHE
XUMUYECKUX CBOMCTB Pa30aBI€HHOW CEPHON KUCIOTHI, MPOBEICHHE KAUECTBEHHOW pEeakuuu Ha cyibdaT-uoH U
HaOII0ZeHUe TPU3HAKa €€ MPOTEeKaH!sl, 03HAKOMIIEHHE C (PU3NUecKUMH CBOWCTBAMH a30Ta, ocdopa u ux coequHEHUI
(BO3MOHO MCTIOIB30BaHUE BUACOMATEPHUATOB), 00pasiaMi a30THBIX U POCPOPHBIX Y I0O0PEHHIA, TIOJTydeHUE, COOMpaHue,
pacmo3HaBaHue ¥ U3yYeHHE CBOMCTB aMMHaKa, IPOBEACHNE KAUeCTBEHHBIX PEaKInid Ha HOH aMMOHUs U docdaT-uoH u
W3y4YEeHHE MMPU3HAKOB UX MPOTEKAHUs, B3aMMO/ICHCTBIUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C ME/bI0 (BO3ZMOXKHO
WCIOJTb30BaHNE BHICOMATEPUAIIOB), H3yUYCHIE MOJICJICH KpUCTAILTMYECKUX pellé ToK aiMasa, rpadura, Qynnepena,
03HAKOMJIEHHE C ITPOIIECCOM aJICOPOINHU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM H Y CTPOWCTBOM IIPOTHBOTA34,
MoJIy4eHHe, COOMpaHne, paciio3HaBaHue U U3y YeHUE CBOIMCTB YTIIEKUCIIOTO ra3a, MpOBEACHNE KaUECTBEHHBIX PeaKIni Ha
KapOOHAT W CWJIMKAT-HOHBI M H3y4YeHHE MPHU3HAKOB WX MPOTEKAHHUS, O3HAKOMIJICHHE C MPOAYKIHEH CHIMKATHON
MPOMBIIITIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BaxHeline HeMeTaIbl U X COCIMHEHUSY.

MeTaJuIbl M UX COeTUHEHU S

OO0mras xapaKTepUCTHKA XUMHUYECKUX AIIEMEHTOB — METAJJIOB HA OCHOBaHWMH HUX T0JIOKeHUS B [lepuoamueckoit
cucteMe xuMmuueckux anemeHToB . . Menaeneesa u crpoerust aromoB. CTpoeHHe MeTaiioB. Metajinueckas CBA3b U
METaJUIMuecKass KPUCTAJIMYecKas pemérka. DNeKTPOXUMHUYECKUN psi HanpsKeHUH MeTaninoB. Duzndeckue u
XUMUYECKHEe CBOKCTBA MeTallIoB. O01IMe crioco0bI MoydeHusl MeTaioB. [[oHATHE O KOPPO3UK METAILNIOB, OCHOBHBIE
CrocoOBI 3aIUTH UX OT Koppo3uu. Cruiassl (CTaldb, YyTyH, JIOpaJlOMUHAN, OpOH3a) U MX MPUMEHEHUE B OBITY U
MPOMBIIITIEHHOCTH.

[emounple MeTamisl: nonoxenue B [lepuoguyeckoil cucreme xumuyeckux snemeHtoB /. V1. Menneneesa,
CTpPOCHHUE X aTOMOB, HAXO0XJeHHE B Tpupoae. Pusnueckre ¥ XUMHUECKHEe CBOMCTBA (Ha pUMeEpe HATPUS U Kaus).
OKcuibl ¥ THAPOKCH/IBI HATPHS U Kasiusl. [IpuMeHeHne meI0YHbIX METAIOB U UX COEIMHEHUH.

[IleroyHO3€eMENBHBIE METAJIBI MAarHUi W KaldbLWW: MOJOkKeHHe B [leproandeckoidl cucTeMe XMMHUYECKUX
anemeHToB J[. . MenzeneeBa, cTpoeHrE X aTOMOB, HaxOXJIeHHe B mpupoae. Ousnueckue 1 XUMUUECKUE CBONCTBA
MarHusi ¥ Kanpliusd. BakHeiimne coequHeHust Kanbus (OKCHI, TUAPOKCU, conun). JKECTKOCTH BOJIBI U CIIOCO ObI €€
yCTpaHEHHUs.

AnromuHuii: onoxxenue B [lepuognyeckoit cucreme xumudeckux amementoB . . Menaeneesa, ctpoeHue
aToMa, HaXOKJeHue B mpupoe. Pusnueckne 1 XMMUYECKUE CBOMCTBA alfOMHUHUSA. AM(OTEpHbIE CBOWCTBA OKCUIA U
THJIPOKCH/A AJTFOMHHUSL.

Keneso: nonoxenue B [lepuoguueckoii cucteme xumudeckux aneMeHToB J1. 1I. Menzaeneesa, ctpoeHue atoma,
HaxoXJeHue B npupoje. Puznyeckne u XUMHUYECKHE CBOMCTBA kene3a. OKcUabl, THAPOKCH B 1 conu xenesa (1) u
xenesa (I1), ux cocras, cBOliCTBa U MOJyUEHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMIICHHE C 00pasiaMu METAaJUIOB W CILIABOB, UX (DH3MYECKUMHU CBOMCTBAMHU, M3yUCHHE PE3YyIbTATOB
KOPPO3UHU METAJIOB (BO3MOKHO UCITOJIb30BAHNE BUIEOMATEPHUAIIOB), 0COOCHHOCTEH B3aUMOICHCTBHSI OKCUAA KATbIUS U
HaTpUs C BOAOH (BO3MOKHO MCIIOJIb30BaHHUE BHIEOMATEPHUATIOB), UCCIEAOBAHNUE CBONUCTB KECTKON BOABI, MTpoIiecca
TOpPEHHUS JKeJe3a B KUCIopoie (BO3MOKHO HUCIIONb30BAHUE BHIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHMS Ka4eCTBEHHBIX
peaxiuii Ha MOHBI: MarHusl, KaJlbIIys, aTIOMHUHAS, IIMHKA, xkene3a (11) u xenesa (111), mequ (1), Habmonenne n onrcanue
MPOIIECCOB OKPAIIMBAHUS IJIAMEHA HOHAMH HATPHS, KU U KaJbIHs (BO3MOKHO HUCIIOTH30BAHHUE BHIEOMATEPUATIOR),
UCCIIeI0BaHNe aM(OTEPHBIX CBOMCTB 'MIPOKCHIA ATFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHNE SKCIIEPUMEHTAJIbHBIX 33/1a4
o TeMe «BakHelue MeTaIbl U UX COCIUHEHU).

XUMHUA ¥ OKpYy’Kalomas cpeaa

BemecTBa 1 MaTepuansl B TOBCEJHEBHOM *KU3HM UelloBeKa. be3onacHoe ucnonp30BaHue BEUIECTB M XUMHYECKUX
peaxuwii B ObITy. [lepBas noMOIIbs MPH XUMHUYECKHX OXKOTaX M OTPABIICHHSIX.



XHUMHUYECKOE 3arpsi3HEHUE OKpYy:Karollei cpelpl (IpenesibHasi JOIMyCcTUMas KOHLIEHTpalys BEeLECTB, Aajlee —
[TAK). Pone XxuMuM B peIIeHNH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii sIxcnepumenm:

H3y4yeHre 00pa3loB MaTepPHANOB (CTEKIO, CTINIaBbl METAJJIOB, MOJIUMEPHbBIC MaTEpUaIbI).

Meosicnpeomemnuule céazu

Peanuzanmst MexXnpeIMETHBIX CBSA3EH IIPU U3YUYEHUH XUMHUU B 9 Kilacce OCyIIECTBIETCS Yepe3 UCIIOIb30BaHHE
KaK 00IIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, SIBJISIOINXCS CUCTEMHBIMU JUIsl OT/AENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE IOHATHS: HAay4YHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHaJIu3, CHHTE3,
KIacCU(pUKAIM, NEPHOINIHOCTh, HAOTIOACHHUE, DKCIIEPUMEHT, MOJCITHPOBAHUE, U3MEPEHHE, MOJENb, SBICHHE,
MAapHUKOBBINA 3PP EKT, TEXHOJIOTHS, MAaTEPUAITBL.

®duszuka: MaTepusi, aTOM, DIIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIbI, paIHOaK TUBHOCTH, MOJIEKY 1A,
ANEKTPUYECKUH 3apsij, MPOBOJHUKH, MOJYINPOBOJHUKH, AUNIEKTPHUKU, (OTOIIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, pacTBOP, paCTBOPUMOCTH, KpUCTAJUIMUECKast pelIéTkKa, CIIaBbl, pusnyeckue
BEJIMYMHBI, €JUHULIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE31b1, CoHIIE.

buonorus: ¢orocunres, npixanume, Ouocdepa, dKOCHCTEMa, MHUHEPATbHBIE YIOOpPEHHS, MUKPOIIEMEHTEHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocepa, MUHEpabl, TOPHBIE TOPOABI, OJIE3HBIE HCKOTIAEMBbIE, TO IIJINBO, BOJAHBIE
pecypcsl.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INIPOI'PAMMBI IIO XMMHUHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE PE3yNbTaThl OCBOSHHUS MPOTrPaMMBbl OCHOBHOTO 00I11ero 00pa3oBaHusl JOCTUTAIOTCS B X0/1€ 00 ydeHHS
XUMUHU B €JUHCTBE YU4€OHOW M BOCIHUTATENHHOUN JEATEIBHOCTH B COOTBETCTBUM C TPAJUIUOHHBIMU POCCUICKUMU
COILMOKYJIBTYPHBIMUA U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMA B OONIECTBE NMpaBWJIaMU M HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIN3ALUN 00yYarouXc 5.

JImuHOCTHBIE PEe3yJIBTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS CUCTEMO MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALUI U paclIUPEHUE ONBITA ESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJE B YACTHU:

1)naTpuoTHYeCKOro BOCIUTAHMUA:

LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTypHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEeqUI0, TOHUMAaHUs
3HAYCHMS XMMHUYECKON HAYKH B )KM3HU COBPEMEHHOI0 00IIIeCTBa, CIIOCOOHOCTH BIaleTh JOCTOBEpHO# nHpopmanueit o
MepeI0BbIX JOCTKEHHSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOUM XIMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOHCTBE MUpa U OOIIECTRA;

2)rpa:kIaHCKOro BOCIUTAHMS:

MpEeACTaBICHUs O COLMAJBHBIX HOPMAax M IpPaBWIaX MEXIMYHOCTHBIX OTHOLIEGHUH B KOJJIEKTHUBE,
KOMMYHHKATHBHONU KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HON, yueOHO UCCIIeI0BaTeIbCKON, TBOPUECKON U IPYTHX
BUJAX JESTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HOM COBMECTHOH NESTENbHOCTH NPH BHINOJHEHUU Y4eOHBIX,
MO3HABATENbHBIX 3a7a4, BBIMOJIHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3AaHUN YUeOHBIX NMPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIIM B ITPOIIECCE ITOH yueOHOH A TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MTOBEICHUE
U MOCTYIIKM CBOMX TOBApUILEH ¢ MO3ULHUM HPABCTBEHHBIX U MPABOBbIX HOPM C YUYETOM OCO3HAHMs MOCIEICTBUM
MOCTYIIKOB;

3)1eHHOCTH HAYYHOTO MO3HAHUA!

MHPOBO33PEHY €CKHUE MPEJICTABIEHUS O BEIIECTBE M XUMHUYECKOHW PEaKIMH, COOTBETCTBYIOIINE CO BPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIONINE OCHOBY ISl TOHUMAHHMS CYy IIHOCTH HAYYHOH KapTHHBI MUPA, TIPEICTaBICHMUSI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPO/IbI, B3aUMOCBS35X YeJ0BEKa C MPUPOAHON CPEloi, O POJIM XUMUH B
MO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEIbHBIE MOTHBBI, HANPaBICHHBIE Ha IOJYYEHHE HOBBIX 3HAHUHM MO XHWMHUHU, HEOOXOIUMBIC IS
00BsICHEHUS HA0JIO1aeMBIX ITPOLIECCOB U SBJICHHI, TO3HABATENbHON, HHPOPMALMOHHONW U YUTATEIbCKOU KYJIbTYPHI, B
TOM YHUCJIE HaBBIKOB CAMOCTOSATENIBHONW pabOTHl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIUTEPATypOH, NOCTYNHBIMHU
TEeXHUYECKUMH CPeJCTBAMH NH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEepec K 00y4YeHHUIO M NO3HAHMIO, JI0O003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000Opa30BaHMIO,
MPOEKTHOM U MCCIIEe0BATEIbCKOM AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTU U YPOBHS OOydeHHS B
JalIbHEHUIIIEM;

4)(popMUPOBAHUS KYJIbTYPbl 310POBbA:

OCO3HAHHUE LIEHHOCTH )XU3HHU, OTBETCTBEHHOTO OTHOLICHMSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 340POBBIN 00pa3
XKHU3HHU, 0CO3HAHUE MTOCTICICTBUN U HETIPUATUE BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aTKOTOJI5, HAPKOTUKOB, KypeHU ),



HE00X0IMMOCTH COOIOICHHS TPaBWI O€30TIACHOCTH TP 00pal[eHnH ¢ X MMUYECKUM U BEIIIECTBAMH B OBITY W peatbHOM
KHU3HU;

5)Tpy10BOro BoCIMTAHMA:

MHTEPEC K NPAKTHYECKOMY U3y UEHHUIO PO EeCCHii U TPya pa3IMIHOTO POIa, YBAXKECHUE K TPYy U pe3ybTaTaM
TPYAOBOI IEATETBHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUHN 110 XUMHUH, OCO3HAHHBIH BEIOOD
WHIMBUIY aJIbHOW TPACKTOPHH MPOJI0JDKEHUS 00pa30BaHMUs C YUETOM TMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMUH,
00TIEeCTBECHHBIX HHTEPECOB U MOTPEOHOCTEH, yCTIETHON MPO(eCCHOHAIBHON AESTENTHHOCTH U Pa3BUTHSI HEOOX OJJUMBIX
YMEHHi1, TOTOBHOCTH a1allTUPOBATHCS B MPO(eCcCHOHAIBHON Cpelie;

6)3K0JIOrHYeCKOTr0 BOCIMTAHUS:

HKOJIOTHYECKH IIe7IeCO00pa3Hoe OTHOIICHHWE K TPUPOJE KaK HMCTOYHHWKY JKU3HH Ha 3emje, OCHOBe eé
CyIIECTBOBAaHMS, TOHUMAaHUE IIEHHOCTH 3I0POBOTO W Oe30macHOro oOpasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3MUECKOMY U IICHXUYECKOMY 3JI0POBbIO, OCO3HAHHME IIEHHOCTH COOJIFOJICHUS TIPaBUi O€301TacCHOTO
MOBE/IEHUs IPU paboTe ¢ BELIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3A0POBBIO U KU3HU JIOAEH;

CHOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJTydaeMble NMPU U3yUYEHUU XUMUH, I PELISHUs 3a]ad, CBA3aHHBIX C
OKpY>Karomen MpupoaHOW Cpeno, AN MOBBIMIEHUS YPOBHS 3KOJIOTHYECKON KyJIbTYPBI, OCO3HAHUS TTT00AIBHOTO
XapaxTepa KOJOTUIECKHUX MPOOIIEM H Iy Tei UX PEIICHUS TIOCPEACTBOM METOJOB XUMHH, SKOJIOTHYECKOTO MBIIUICHHS,
YMEHHS PYKOBOJICTBOBATHCS MM B IIO3HABATEIBHOW, KOMMYHUKATHBHON M COLMAIIBHON TIPAKTHKE.

METANPEIMETHBIE PE3YJbTATbBI

B cocraBe MeTanpeIMETHBIX pPE3yJbTaTOB BBIACISIOT 3HAYMMbBIC ISl (GOPMHUPOBAHUS MHPOBO33PEHUS
oOlIeHayYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIIOTE3a, (akT, cucTeMa, MpoIlecc, IKCIEPUMEHT U JAPYTOeE.),
KOTOPbIE UCTOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpeaAMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 THX
npeaIMeToB (POPMHUPOBATH MPEACTABIICHUE O [IE€JI0CTHON HAyYHOM KapTHHE MUPA, U YHUBEPCATbHBIC YyueOHbIE TeHCTBHS
(mo3HaBaTeIbHBIE, KOMMYHHKAaTHBHBIC, PETYJISTHBHBIC), KOTOpPBIE 00ECIeYnBAIOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO Y4eO HOM NeSITeIBHOCTH.

IMo3HaBaTebHBIE YHHBePCAJIbHBIE YUeOHbIE TelCTBUS

Ba3oBble Jornyeckue geiicTBus:

YMEHHUS UCTIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIITEHHS IIPY OCBOCHNN 3HAHUI: paCKPBhIBATh CMBICII XUMHYECKUX
MOHATHH (BBIACIISTH UX XapaKTepHbIC IPHU3HAKH, YCTaHABINBATh B3aUMOCBS3b C APYTHMH MOHATHAMH), HCIIOIH30BaTh
MOHATHA 11 OOBSCHEHHS OTAEIBHBIX (PAKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS W KPUTEPHUH IS KIACCUDUKAITIH
XUMHUYECKHX BEIIECTB U XMMHYECKUX PEaKINH, yCTaHABIUBATh IPUINHHO -CIICJICTBEHHBIE CBS3U MEXIy O0BEKTaMHU
W3yYCHHS, CTPOHUTH JIOTUYCCKUE PACCYXKICHHUS (MHIYKTHBHBIC, IEyKTUBHbBIC, 110 aHAJIOTHH), JCJIaTh BBHIBOJBI M
3aKITI0YCHHS,

yMEHHE TMPUMEHSATh B IpoIecce MO3HAHUS MOHATHUS (MPeAMETHBIE W MeTaIlpeJAMETHBIE), CUMBOJIUYECKHE
(3HaKOBBIE) MOJENH, MCIOJb3yEeMble B XMMHH, NPEOOPa30BBIBATh IIUPOKO MPUMEHSIEMBIE B XUMHH MOJEIbHBIC
MpEeICTaBICHHS — XMMHUECKUI 3HAK (CIMBOJI BJIEMEHTA), XUMHYECKask (opMyJia U ypaBHEHNE XUMHYECKON peaKkuu —
NIPH pelIeHNH Y4eOHO-TI03HABATEIILHBIX 3a]1a4, C YUETOM STHX MOJICIIHbHBIX PEJICTABIICHUH BBISBIIATH M XapaKTePU30BaTh
CyIIECTBEHHBIC MPU3HAKU M3y4aeMbIX 00BEKTOB — XMMHYECKUX BEIIECTB U XMMHUYCCKUX PEAKIUH, BBISBIATH 00IIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUHS B H3y4aeMBbIX IPOLECCax U SIBJICHUSIX.

Ba3oBbie nccienoBaTebCcKHe AeHCTBUA:

YMEHHUE UCTI0JIb30BaTh HOCTARIEHHBIE BOIIPOCH B KAUECTBE HHCTPYMEHTA MIO3HAHMUS, @ TAKXKE B KAUECTBE OCHOBBI
U1t GOPMHUPOBAHUS TUIIOTE3HI 10 IPOBEPKE MPABIIBHOCTHU BHICKA3bIBAEMBIX CY KICHHUMH;

nprOOpETEeHNE OTIBITA 110 ITAaHUPOBAHKUIO, OPTAaHU3AIMH U TIPOBEJICHUIO YICHHYECKAX SKCIIEPUMEHTOB, yMEHHE
HaOJII0IaTh 32 XOJI0M TPOIECcca, CAMOCTOSTEIIBHO MPOTHO3UPOBATH €T0 pe3yabTaT, (OPMYIHPOBATH 0000IICHUS U
BBIBOJII IO pE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICAOBAHUS, COCTABIIATH OTUET O TPOJCIAHHON paboTe.

PaboTa ¢ undopmanmeii:

YyMEHHE BBIOMpATh, AaHAJIW3UPOBATh M HMHTEPHPETHPOBATH HHPOPMALMIO DPA3TUYHBIX BUAOB U (OpPM
MPEICTABICHHS, TOJTy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJIApHAs JINTEpaTypa XUMHUIECKOTO COJIepIKAHUS,
CIpaBOYHBIE TMOCOOWs, pecypchbl MHTepHeTa), KPUTHUECKH OICHHBATH IPOTHBOPEUYUBYI0 M HEIOCTOBEPHYIO
nHpOPMaLHIO;

yMEHUE IPUMEHSTH Pa3IMYHbIC METOIBI ¥ 3aNPOCHI TPH MOKUCKE U 0TOOpPE UHPOPMAIIUU B COOTBETCTBY FOIIUX
JTAaHHBIX, HEOOXOJUMBIX /1JIs BBINOJIHEHUS yUeOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpeAeIEHHOTO THIIA, IPHOOpeTeHHE
OTIBITa B 00JIaCTH UCTIONb30BaHUS HH(OPMALMOHHO-KOMMY HUKaTHBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYJIbTYPO aKTUBHOTO
MCTIOJIb30BaHMS PA3IMYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSATENBHO BHIOMPATh ONTUMAIBHYIO (POPMY MpECTaBICHHS
MHPOpPMAINU U WLIIOCTPUPOBATH pEIIaeMble 3a/Ja4d HECI0KHBIMU CXEMaMH, AHarpaMMaMu, IpyTumMu Gopmamu
rpaduKku 1 X KOMOMHALUSAMU;

YMEHHE UCTIOJIh30BaTh M aHAJIU3MPOBATh B IPOIIECCE Y UeOHOW M HCCIIE0BATENIHCKOH eI TeTbHOCTH HH(OPMAIHIO
O BIIMSIHUM TPOMBIILICHHOCTH, CETbCKOTO X035HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEeH MPUPOJTHON CPEIbI.



KoMMyHHKaTHBHBIE YHHBepca/lbHbIe y4eOHbIe qelicTBUS:
YMEHHUS 3a/1aBaTh BONPOCHI (B Xonxe aAuanmora M (WIH) JHUCKyCCHH) 1O CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMyIHUpOBAaTh CBOM MPEITI0KEHUS OTHOCUTENIHHO BBIITOJHEHHUS TPETI0KEHHON 3a]a4H;
YMEHHS MPEACTABIATh NOMYyYCHHBIE PE3yJIbTaThl MO3HABATEIILHON NEATEILHOCTH B YCTHBIX M MUCHMEHHBIX
TEKCTax; JeJaTh MPE3CHTALHUIO Pe3yJbTaTOB BBINOJHEHUS XHWMHYECKOIO IKCIEpHUMEHTa (J1a00paTOpPHOro OMBITA,
nabopaTopHO# paboOTHI O HCCIEIOBAHUIO CBOMCTB BEHIECTB, Y4EOHOTO MPOEKTA);
yMEHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON U HCCIEI0BATEIbCKOM
JeATEIBbHOCTH MPU PEIICHUN BO3HUKAIONIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTIIACOBAHUS MO3UIMN
(oOcysxneHmst, 0OMEH MHEHUSMHU, «MO3TOBBIE I TYPMBD», KOOPAMHAIMS COBMECTHBIX ICHCTBUIL, OTIpeNie/ieHHe KPUTEPHEB
0 OIICHKE KaueCTBa BBIMTOJHEHHOW pabOTHI U IPYTHE).
PeryasiTuBHble yHUBepcaJbHble yyeOHbIE AeliCTBU:
YMEHHE CaMOCTOSTENLHO OIIPEIESATh 1eJU JeSTeIbHOCTH, IUIaHUPOBATh, OCYIECTBIISITH, KOHTPOIUPOBATH U NIPH
HE00X0IMMOCTH KOPPEKTUPOBATH CBOIO JIESITENIBHOCTD, BHIOUpaTh Hanbonee 3 pekTuBHbIE CIOcoObI penieHus yueOHbIX
Y TI03HABATENBHBIX 33]1a4, CAMOCTOSTEJILHO COCTABIISITH MIIM KOPPEKTUPOBATH MPEIOKEHHBIH aJTOPUTM AeHCTBUN TpU
BBINIOJTHEHNH 3aJlaHUi C y4ETOM MOJYyYeHHsS HOBBIX 3HAHMH 00 M3ydaeMbIX O0BEKTaxX — BEHIECTBAX M PEAKIHIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asiBICHHOW II€JIM, YMEHHE HMCIOJb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, Ipe/jiaraeMble B YCIOBUHU 3a1aHUM.
NPEIMETHBIE PE3YJIbTATHI
B cocTaBe mpeaMeTHBIX Pe3yJbTaTOB M0 OCBOCHHUIO 00s3aTEIBLHOTO COJCPIKAHUS, YCTAHOBICHHOTO TAHHON
(denepanbpHOI paboyeii mporpaMMoi, BEIICNSIOT: OCBOCHHBIE 00YyUYarOIIUMICS Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI
JNIEUCTBUM, cieIMpUIecKre JIJIsS IPEAMETHON 001acTH « XUMHUSD) , BUBI IESITENBHOCTH IO ITOJTy YSHUIO HOBOTO 3HAHHS, €10
MHTEPIIPETAINH, TPeoOPa30BaHUIO M IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX M HOBBIX CUTYAIIHAX.
K xonmy oOydenuss B 8 kJacce mpeaMeTHble pe3yJibTaThl Ha 0a30BOM YpOBHE OJIKHBI OTPaXkaThb
c(hopMHUPOBAHHOCTD Y 00yYaIOUIUXCSl YMEHHUH:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHUI: aTOM, MOJIEKyJ1a, XUMUYECKHH 3JE€MEHT, IPOCTOE
BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (0JHOPOAHAS U HEOJHOPOIHAS), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIPHASsl Macca, MaccoBas J0Js XUMHYECKOTO
3JIEMEHTA B COEAUHEHUH, MOJISIPHBIA 00BEM, OKCUA, KUCJIOTa, OCHOBAHHE, COJIb, JEKTPOOTPHULATEIHHOCTH,
CTENEeHb OKHCICHHSA, XUMHUYECKas peakuus, KilacCUPUKAUs peaKkuuid: peakuud COCIUHEHUs, peaKmuu
PasNoXKeHUs, peakuH 3aMelIeHH s, peaKInd 0OMeHa, 9K30- M SHAOTEPMHUUECKUE PEeakuH, TETUI0BOH dPdHeKT
peakLu, siApo aToMa, MEeKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XUMHUUECKasl CBsI3b,
MOJIIpHAs U HENOJISIPHAsi KOBAJICHTHASI CBSI3b, HOHHAS CBsI3b, HOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas A0
BellecTBa (MPOIeHTHAS] KOHI[EHTPAIHs) B PACTBOPE;

® WNIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH U IPUMEHSTH 3TH TOHATHUS PH OTIMCAHUT
BEILIECTB M UX MPEBpalIeHUH;

® UCHOJB30BaTh XMMHMUYECKYIO CHMBOJIMKY JJi COCTaBIE€HUS (GOPMYJ BEIIECTB U YpaBHECHUH XMMHUYECKUX

peakuuii;
®  OMNpEeaeysITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, CTEIIEHb OKUCIICHUS JIEMEHTOB B
OMHAPHBIX COETUHEHUSX, TPUHAIJIC)KHOCTH BEIIECTB K OMPEAeIEHHOMY KIaccy coequHeHul no Gopmynam,
BUJ] XUMUYECKOHN CBSA3M (KOBaJICHTHAS] M1 MOHHAS) B HEOPTAaHMUECKUX COCIMHCHUSX

e packpsiBaTh cmbica Ilepuonunueckoro 3akona J[. W. MenpeneeBa: JeMOHCTPUPOBATH MOHMMAaHUE
MIEPHOIHYECKOM 3aBUCHMOCTH CBOMCTB X UMHYECKUX 2JIEMEHTOB OT UX MOJIOKEHU B [Ieprnonnueckoit cucreme,
3aKOHOB COXPaHEHHUs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUE€HUs, 3aKOHa
ABoranpo;

® OMUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢popmy llepronnyeckoil CHCTEMBl XUMHUYECKUX JIEMEHTOB:
pa3nuuarh MOHATHUS «riaBHas mojrpymmna (A-rpynmna)» u «nobdouHas noarpynmna (b-rpynma)», mManbie u
OoJbplINE MEPUOJIbI, COOTHOCUTH 0003HaUYECHHS, KOTOphIe UMEIOTCs B Tabuuue «llepuoanueckas cucrema
XUMH4YecKux anemMeHToB /1. M. MenaeneeBa» ¢ 4NCIOBBIMU XapaKTEPUCTHKAMU CTPOSHUS aTOMOB X MIMHYECKUX
SIIEMEHTOB (COCTaB ¥ 3apsi AApa, 00IIee YUCIIO ITEKTPOHOB M paCIIpeIesIeHNe UX IO 31 eKTPOHHBIM CIOSIM);

e [Iaccu(pUIUPOBATH XUMHYECKHUE IIEMEHT I, HEOPraHWY€CKUE BEUIECTBA, XUMUUECKUE Peakuu (110 YUCITY H
COCTaBy y4YacTBYIOIINX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3D deKTy);

®  XapakTepu30BaTh (OMMCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BELUIECTB PA3IMUHBIX KIACCOB, MOATBEPKAAS
OTMCAaHNE IPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOMINX XUMHUUECKHX PEaKIIHii;

® MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KA4ECTBEHHOI'O COCTaBa, BO3MOKHOCTHU MTPOTEKAHHUS
XUMHUUYECKHX TPEBpAaIICHUI B PA3IUYHBIX yCIOBHSIX;



BBIYUCIISITH OTHOCUTENIBHY 0 MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO
dNeMeHTa 1Mo (opMmyJie COSIUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PAacTBOPE, MPOBOJHUTH PACUETHI MO
YPABHEHHIO XUMUYECKON PEaKLNU;

MPUMEHATH OCHOBHBIE OTIEPALIMU MBICTUTENILHON JISITEIbHOCTH — aHAIU3 U CUHTE3, CpaBHEHHUE, 0000I1IeHue,
CUCTEMaTH3aLHIO, KJIaCCU(HUKALNIO, BBIBICHNE PUINHHO-CIIEACTBEHHBIX CBA3EH — 1JIs1 U3yUEHUs CBOMCTB
BELIECTB M XMMHUYECKUX pEaKluii, eCTECTBEHHO-HAYYHbIE METOABI MO3HAHUS — HaOII0ICHNE, U3MEpEHHE,
MOJEIMPOBAHHE, SKCTIEPUMEHT (peanbHbI U MBICTICHHBIH);

CIEeA0BaTh NPAaBUIAM I0JIb30BAaHUS XUMHUYECKON MOCYN0N M J1a00paTOpHBIM 00OPYJOBaHHEM, a TAKKe
mpaBuiaM 0OpalleHus ¢ BeIECTBAMU B COOTBETCTBUH C HHCTPYKIHSAMH 10 BHITIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB (BOAOpPOAAa U KUCIOPOaA),
MPUTOTOBJIEHUIO PACTBOPOB € ONpPENeIEHHON MaccOBOM 10J1€H pacTBOPEHHOTO BELECTBA, IUIAHUPOBATH U
MPOBOJUTH XUMHUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENIOYEH U KHCIOT C MOMOIIBIO
MHIUKATOPOB (JTakMyc, peHondTanenH, METHIOPAHX U IPyTHE).

K xonmy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTPaXkaTb
c(hopMHUPOBAHHOCTD Y 00yYaIOUIUXCSl YMEHHUH:

PacKpbIBaTh CMBICI OCHOBHBIX X UMHUYECKUX MOHATUH: XUMUYECKUM 2JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH,
AHUOH, IPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS,
XUMHUUYECKas peakiys, XAMUIecKasl CBiI3b, TEIUIOBOH 3 (HEKT peakuuu, MoIb, MOJAPHBINA 00BEM, pacTBop,
3NEKTPOJIUTHL, HEANEKTP OJIUTHL, IEKTP ONMUTHIECKAs JUCCOLMALINS, peaKIM HOHHOTO 00OMEHa, KaTajlu3aTop,
XUMUYECKOe PaBHOBECHE, 00PaTUMBIE U HEOOPATUMBIE PEAKIINH, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEaKIIHH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUTOTPOITHS, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(xoBaneHTHAasA, MOHHAS, MeTaJUINYecKas ), KpUCTaIndecKas peméTka, KOppo3us METAIIOB, CIIaBbl, CKOPOCTh
XMMHUYECKOU peakinu, rpeiebHo gonycTtumMas konueHTpauus [1JIK Bemiectna;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUAX MMOHATUI ¥ IPUMEHSTH 3TH NOHATHS IIPU OITMCAaHUN
BEIIECTB U UX MPEBpAILCHUI;

WCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY [JIsi cOCTaBieHus] GOPMYJ BEIIECTB U YPABHEHUNH XHUMHYECKUX
peaxkuui;

OIIPEAEIISATh BaJIEHTHOCTb M CTENIEHb OKUCIEHUS X UMUYECKUX HJIEMEHTOB B COCAMHEHUAX PA3IMIHOIO COCTaBa,
MIPUHAJIEKHOCTB BEIIECTB K ONPEIeNEHHOMY KIIacCy COeIMHEHUH 1Mo GopMyiaM, BUI XUMHUIECKOH CBSI3U
(koBaneHTHAsl, MOHHAs, METAJJIMYECKasi) B HEOPTAaHUYECKUX COCAMHEHMAX, 3aps] MOHA MO0 XUMHYECKOU
dbopmyre, xapakTep cpellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, THUM KPUCTAIINYECKON
pemETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbici Ilepuonnueckoro 3akona /. M. MeHaeneeBa U I€EMOHCTPUPOBATh €r0 NOHUMAHHUE:
OTHCHIBATH U XapaKTepH30BaTh TabmuuHyro hopmy [lepnonndeckoil CHCTEMBI XUMHUUECKHX IEMEHTO B!
pa3nuuarh MOHATHUS «IaBHas moArpymnma (A-rpynmna)» u «mobouHas noarpynmna (b-rpymnma)», mansie u
00JIbIIIME IEPUOABL COOTHOCUTH 0003HAUCHHSL, KOTOPBIE UMEIOTCS B IEPUOANYECKOH Tabyinie, ¢ YUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX JIIEMEHTOB (COCTaB M 3apsj sAnapa, odliee 4Yucio
3NIEKTPOHOB U paCIIpeIeJICHHE UX 10 AIEKTPOHHBIM CJI105IM), 0OBSICHATH 00LIE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMWCTB 3JIEMEHTOB U UX COECAUHEHUH B peJIeax MaJbIX IEPUOIOB U INIaBHBIX MIOATPYIIIC YYETOM CTPOEHUS
HX aTOMOB;

KJIacCHU(UIMPOBATh X IMUYECKHE AI€MEHTbI, HEOPraHWY €CKUE BELIECTBA, XUMHUUECKUE PEaKIUH (110 YUCITY U
COCTaBY Yy4YacTBYIOIIMX B PEAKIH BELIECTB, 1O TEMIO0BOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHENH OKUCIEHUS
XUMUYECKHUX DIIEMEHTOB);

XapakTepHu30BaTh (OMHUCHIBATH) OOIIME M CreUupUUIECKHe XMMHUYECKHE CBOHCTBA MPOCTBIX M CIOKHBIX
BELLECTB, MOATBEPKAAsl ONMCAHNE NPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHUHN COOTBETCTBYOLIUX
XHUMUYECKHUX PEaKui;

COCTaBIATh YPABHEHHS OJIIEKTPOJIUTHUYECKONW NUCCOLUMALIMA KHUCIOT, IIEJ0Yed W COJIEH, MOJHBIE H
COKpaIllEHHbIE YPaBHEHUS PEAKIMIA HOHHOTO 0OMEHa, ypaBHE HUS pEaKIMi, MOATBEPAKIAIOLINX CYIIECTBOBAHNE
IFeHETUYECKOM CBS3M MEXKIY BELIECTBAMU Pa3IUYHBIX KIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX pPEAKIUNA TMOCPEACTBOM COCTABIEHHUSA
3NEKTPOHHOTO OajlaHca 3TUX peakuuil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH TPOTEKaHUS XUMHUECKUX
IIpEBPALICHUN B Pa3IUYHBIX yCIOBUIX;

BBIUMCIISTH OTHOCUTENIBHY IO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO J0JIF0 XUMHUYECKOTO
dNeMeHTa 1o (opMmyJie COEIUHEHHS, MAacCOBYIO JOJIO BEIIECTBAa B PAaCTBOPE, MPOBOAMUTH PacUETHI MO
YPaBHEHHUIO XUMUYECKOHN peaKIny;
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c00JII01aTh MPaBHJIA O30 BAHMS X MMHUECKON OCYIOH 1 T1a00paTopHBIM 000pyI0BaHNEM, a TAKXKE IIPaBUiIa
oOpaIieHus ¢ BemeCTBAMHU B COOTBETCTBHU C HHCTPYKIMSIMH 10 BBIIIOJTHEHHUIO TA00PATOPHBIX XUMHYECKUX
OTIBITOB TI0 TIOJTYYEHHIO U COOMPaHHIO Ta3000pa3HBIX BENIECTB (AaMMHUAKa U YTJIEKHCIOTO Ta3a);

MPOBOJIUTH PEAKINH, TIOATBEPKAAOIIME Ka4eCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM
nyTEéM XJIOpUI-, OpoMua-, HOIUA-, KapOoHaT-, pocdaT-, CUINKAT-, CyJIb}aT-, THIPOKCHI-MOHBI, KATHOHbI
aMMOHMSI M MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPIaHMYECKUX BEILECTB;
MPUMEHSATH OCHOBHBIE OTIEPAIH MBICIUTEIbHON A TEPHOCTH — AHAIM3 M CUHTE3, CpaBHEHHE, 00001IeHHe,
CHCTEMAaTH3alMIO0, BBISIBICHUE NPHUYMHHO-CIEICTBEHHBIX CBSI3€H — JUISl M3YUYCHHS CBOMCTB BELIECTB U
XUMUYECKHUX PEaKIni, €CTEeCTBEHHO-HAYYHbIE METObI TO3HAHUS — HAONIOIEHNE, U3MEpEHUE, MOIETTUPOBAaHNE,
9KCIIEPUMEHT (peanpHBIN u MBICJIEHHBIN).
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