MUHUCTEPCTBO NPOCBEIEHUSA POCCUMCKOM ®EJIEPAIIIN

MuHHCTEPCTBO 00PA30BaHUA U MOJIOAEKHOM MOJUTUKHA CBepaIOBCKOM
obs1acT

Yupasienue oopasosanust Upourckoro MO

MOY '"Ilnonepckas COI"

C=RU, S=Ceeppanoackasn o6nacts,
STREET=Oxuratosa 10, L=MMoHepckui,
T=Oupexrop, O="MYHULMNANEHOE

OBLEOBPA30BATENBHOE YYPEXLOEHWE ™ yTBEP}KI[EHO
] MWOHEPCKAR CPENHAA

OBLEOBPA3OBATENBHAA LWKONMA™,

QOrPH=1026600882725, CHUNC=09494387729,

WMHH ON=6611005973, HHH=661106573417,

el e S T JIApEKTOPOM LIKOJIBI
SMN=Munekos, CN="MYHWLIWNANEHOE

OBLEOBEPA30BATENEHOE YYPEXIOEHWE ™

MMOHEPCKARA CPEOHAA

OBLUEOBPA3OBATENBHAA LIKONA™

JIOKYMEHT NOANWUCAH
JNEKTPOHHOW NOANUCHID

Munskos JI.B.
Howmep mpukaza Ne49
oT «31» aBrycra 2023 r.

PABOYAS ITIPOTPAMMA
(ID 417213)

yueOHoro npeamera «XuMus. bazoBbiii ypoBeHb»

U1t oOyuaronuxcs 8 -9 kimaccon

nrt Iluonepckmii 2023



INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO 00LIIET0 00pa30BaHUs COCTaBIICHa Ha OCHOBE TPEOOBaHUHN K
pe3yapTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHMUs,
npexacraBieHHBIX B PI'OC 00O, a Takxke Ha OCHOBE deaepanbHOi paboueil MporpaMMBbl BOCITUTAHUS H C
y4ETOM KOHIIETIIMH MTPETIO/IaBaHusl y4eOHOTO MpeaMeTa «XUMUsD» B 00pa30BaTeIbHBIX OpraHU3alHsIX
Poccuiickoit ®enepanuu.

IMporpamMmMa Mo XUMHH JaéT MpPEACTABICHHE O IEJsIX, OOIMICH CTpaTerdu OOyUYCHHs, BOCITUTAHUS W
pa3BUTHs OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBACT O0SI3aTENbHOE MPEAMETHOE
COZIep)KaHue, MpeayCMaTPUBACT paclpeieeHle ero Mo KiaccaM M CTPYKTYPUpPOBaHHE IO paszieinaM U
TeMaM MpPOrpaMMbl [0 XHMHH, OINpPEIEIsIeT KOJMYSCTBCHHBIC M KAYCCTBCHHBIC XapaKTEPHCTHKU
COZIEP)KAHUS, PEKOMCHIYEMYIO MOCICI0BATEIbHOCTh M3YUYCHHUS XHUMHH C y4ETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JIOTHKK y4eOHOTO IMpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
orpeessieT BO3MOKHOCTH TPEIMETa JUIs pean3aud TpeOOBaHUi K pe3ysbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeabHON TPOrpaMMbl Ha yYPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs, a TaKkKe TPeOOBaHUH K
pesyinbTaTaM OOydYeHHs XHMHH Ha ypPOBHE IIeJel HM3ydeHHS MpEAMETa W OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIBLHOM AEATEIBHOCTH 00YYAIOIIETOCS 110 OCBOCHHIO YI€OHOTO COIECPKAHHMS.

3HaHHE XUMHU CIYKUT OCHOBOW [uii (OPMHUpPOBAaHUS MHPOBO33PEHHUSI OOYYaIOLIEerocs, ero
NPEACTABICHU O MaTepUabHOM EIMHCTBE MHpPA, BAXHYIO pOJb HIPAIOT (QOpMUpYyEMble XUMHEH
MMpEeACTAaBJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 00 9BOJIIOIMHU BCHICCTB B IPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUUIECKON, THUIEBOH U
JKOJIOTHUECKON 0€3011aCHOCTH, IIPOOJIEM 3/1PaBOOXPAHEHUS.

I/ISy‘ICHI/Ie XUMUU:

CIOCOOCTBYET peau3aiyid BO3MOXHOCTEH sl cCaMOpPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPbI JIMIHOCTH, ¢€
o011e#t 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS M TBOPUECKUX CIOCOOHOCTEH OOYYaroIIUXCs, HABBIKOB HMX
CaMOCTOSITETIbHOM y4eOHOW JICSITEIBHOCTH, OKCIIEPUMEHTANBHBIX W HCCIEIOBATENBCKAX YMEHHH,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NESATEIbHOCTH;

3HAKOMHUT CO CHCHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO B3rJsiia Ha
€JIMHCTBO MPHUPOJIBI M YEJIOBEKA, SBJIICTCS OTBETCTBECHHBIM 3TarloM

B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYarOIINXCS;

croco0cTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJIE,
K YEJIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOIMUYECKOE 00pa3oBaHue 00yJarOIXCs.

JlaHHble HampaBJieHHST B OOyYEHHM XHMHH OOCCIICUHBAIOTCS CHEIU(GUKON CcolepKaHUs y4eOHOro
npeaMeTa, KOTOPBIN SBISIETCS MEeAarorHnieckKy alalTHPOBAaHHBIM OTPa)KeHWEM 0a30BON HAayKH XMMHH Ha
ONpEeEeNEHHOM dTalle €€ pa3BUTHS.

Kpr XUMHUHU HAa YPOBHC OCHOBHOI'O 06]1[61"0 O6paSOBaHI/I$[ OPHUCHTUPOBAH HAa OCBOCHUC O6y'{aIOH_II/IMI/IC$I
CHUCTEMBI TEPBOHAYAIIbHBIX MMOHATHU XHUMHUH, OCHOB HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX OTACIIBHBIX
3HAYNMBIX ITOHSTHI OpFaHI/I‘{eCKOﬁ XHUMUU.

CrtpyKTypa coaepaHHs MPOrpaMMBI IO XMMHU COPMHUPOBaHA HA OCHOBE CHCTEMHOTO MOAXOJ]a K €&
n3ydenuto. CoaeprkaHue CKIAbIBACTCA M3 CHCTEMBI MOHATHH O XUMHYECKOM DJIEMEHTE W BEIECTBE U



CHCTEMBI MMOHATHIA 0 XUMHUECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHM30BaHbI IO MPUHITHITY
MOCIIEI0OBATEIEHOTO PAa3BUTHS 3HAHHUI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN Pa3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHa XMMUH;

yucHHA 0 CTPOCHUU aTOMa U XUMHYSCKOMN CBsI3U,

MIPEJICTABICHUH 00 3JIEKTPOTUTHIECKOM TUCCOIMAINH BEIIECTB B PACTBOPaX.

TeopeTnyeckre 3HAHMUSI PACCMATPUBAIOTCS HA OCHOBE SMIHUPUYECKU MOJYYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MTOCIEAOBATENHEHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIONHSSI (YHKIIUN OOBSICHEHHS
¥ TIPOTHO3WPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAaKTHYECKOTO TPUMEHEHHS W TIONYYCHUS
M3y4aceMbIX BEIICCTB.

OcBoeHre mOporpaMMbl N0 XHMHH CIHOCOOCTBYET (OPMHPOBAHHIO MPEACTABICHUS O XUMHYECKOM
COCTaBIISIIOLIEH HayYHOU KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON NPUPOJbI, LIEHHOCTHOTO OTHOILUEHHUS K
Hay4YHOMY 3HAHHUI0O W METOJaM IO3HAaHUA B Hayke. M3ydyeHne XUMHUHU NPOUCXOOUT C MPUBJICUCHHEM
3HAHWH W3 paHee M3YYCHHBIX Y4YEeOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiacce» U
«®Pu3nka. 7 KIacey.

[lpy WM3ydeHHH XUMHH TPOUCXOIUT (OPMHPOBAHHME 3HAHWUN OCHOB XMMHUYECKOW HAyKH Kak 001acTH
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHYECKOM NEATENBHOCTH Y€I0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajada y4eOHOTro TpeAMeTa COCTOUT B (OPMHPOBAHHHM CUCTEMBI XMUMHUYECKUX
3HAHUA — BaXHEWINNX (PAKTOB, TMOHATHIA, 3aKOHOB W TEOPETHYECKHUX IIOJIOKEHUH, JOCTYITHBIX
0000111IeHNIT MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKd, B NPUOOIIEHMM K Hay4HBIM METOJaM
MO3HAHUSI TpPU M3YYCHUH BEUICCTB M XHMHUYECKUX pEakuuil, B (QOPMUPOBAHMM M Pa3BUTHH
MO3HABATENbHBIX YMEHUH U UX NPUMEHEHHM B Y4EOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEAOBATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIPaBIJI 0€301MacHOT0 0OpaIlleHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Ipr u3yueHnn XMMHUN HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs BaKHOE 3HAYECHUE MPUOOPETH TaKue
LIeJH, KaK:

— (¢opMuUpOBaHWE HHTEIUIEKTyaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOW K CaMoOOpa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSATCIILHOMY TMPHHITHIO PEUICHHIA, CIIOCOOHOW aaalTHPOBaThCi K OBICTPO
MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MPHOOIICHHE O0YYarOIIUXCS K CaMOCTOSTEIbHOU
MO3HABATEJIbHOW JICITEIbHOCTH, HAYYHBIM METOJIaM T03HaHUs, ((OPMHUPYIOIINM MOTHBAIIMIO U Pa3BUTHE
CIOCOOHOCTEH K XMMHH;

— oOeclieyeHHe YCIIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYUYAIOUIMMKCS OIbITa Pa3HOO0Opa3HOM
JISSATEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUI), UMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE JIJIST PA3IMIHBIX BHIOB JIESATEIBHOCTH;

— (hopmupoBanue 001IeH HYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YUCJIC YMEHHIMA
OOBSCHSTh W OLICHWUBATH SIBIICHUS OKPYXKAIOIIET0 MHUpPA, UCIONB3Ysl 3HAHUS W OIBIT, MONyYeHHBIE TPU
M3YUCHUH XUMHHU, MPUMEHATh WX TPH PEHICHUH MpoOJieM B TIOBCETHEBHOW JKH3HU W TPYIOBOM
JIeATEIBbHOCTH;

— (opmupoBaHHe y 00yYaOIMIUXCS TYMAaHUCTUYECKUX OTHOIICHWH, TOHUMAaHUS [IEHHOCTH XMMHUYECKUX
3HAHUU U1 BBIPAOOTKH SKOJIOTHYECKH 11e7IeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOU JCSITEILHOCTH B
LEJISIX COXPAaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIECH MPUPOIHON CPEabl;

— pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHTAHHIO HA OCHOBE
YCBOGHHUSI OOIIEUEIOBEYECKNX IICHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY TIpodwis u
HANPaBJICHHOCTH JTAIBHEHIIIET0 00yJeHUSI.



OO01ee 9MCIIO 9acOB, OTBEAEHHBIX IS M3YUCHHUS XMMHUW HA yPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHMS,
coctaBisieT 136 gacoB: B 8 kjacce — 68 dacoB (2 Waca B Hemewio), B 9 kiracce — 68 gacoB (2 Jaca B
HEJIEIIO).

COAEPXAHHWE ObYUYEHUA
8 KJIACC
IlepBoHavyanbHBbIC XUHMHYECKHE IOHATHS

[Ipeamer xumuu. Ponp XuMHHM B KU3HU 4YeIOBEKa. XUMHSA B CHCTeME HayK. Tena M BellecTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pas3iesieHus CMeceit.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE dIeMeHThl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie U ClI0XKHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUSHHE.

Xumudeckass ¢Gopmysa. BajJeHTHOCTh aTOMOB XHUMHUYECKHUX 3JCMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHocWTeNnbHass aToMmHas Macca. OTHOCHTENBbHAas MOIIGKYJsipHass Macca. MaccoBas 1o
XUMHYECKOTO 3JIEMEHTa B COSIMHEHUH.

KonumuectBo BemiectBa. Monbs. MomsipHast Macca. B3auMocBsI3p  KOJIMYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX €IUHUI] BenlecTBa. PacuéTrI 1o opMynaM XUMUYIECKIX COSIMHEHUH.

dusznueckre U XUMUYECKUE SBIICHUS. XUMHUUECKasl peakiusd U e€ Mpu3HaKkd. 3aKOH COXpaHEHHUS MAacCChI
BellecTB. XuMHU4Yeckue ypaBHeHus. Kiaccudukanys XUMUYECKHX PEakIvii (COSAUHEHUS, Pa3JIoKEHUS,
3aMeIeHHs, OOMEHA).

XuMHYeCKUI IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOHW MOCYJOW, TpaBUiIamMu paboThl B JTa0OpaTOpPHH U MpUEMaMHU OOpaIleHHs C
71a00PaTOPHBIM 000PYIOBAaHUEM, U3YUYCHUE U OMUCAHUE (PU3MUECKUX CBOWCTB 00Pa3I0B HEOPTaHUIECKUX
BellecTB, HaOmoenne (usnveckux (MJIaBlicHHE BOCKA, TasHUE JIbJla, PACTHpaHUE caxapa B CTYIIKE,
KHIIEHUE W KOHJCHCAIUS BOJIBI) U XUMHYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHWE METHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SBJICHUN, HAOJIIOJCHUE U OINKCAaHUE MPHU3HAKOB MPOTEKAHUS
XUMHYECKAX peaknui (pasioXeHHe caxapa, B3aWMOJICHCTBHE CEPHOW KHCIOTHI C XJIOPHIOM Oapws,
pasznoxenne runpokcunaa meau (II) mpu HarpeBaHUM, B3aMMOAEHCTBUE JKeJe3a C PAaCTBOPOM COJIM MEIU
(IT), m3ydyeHue crocoOOB pa3elcHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (UILTPOBaHHE, BBHIIAPUBAHHE,
TUCTHIUISIIIASA, XpoMaTtorpadus, TpPOBEIEHUE OYHNCTKH TIOBAPEHHOH CONM, HAOIIOJIEHHE W OIMCAaHHe
pe3yabTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHMsS MAacchl, CO3JaHHe Mojenel
MOJIEKY (IIapOCTEPKHEBBHIX ).

Baskneiilmue npeacTaBuTe M HEOPTaHUYECKUX BEIIECTB

Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — aneMeHT U mpocToe BemiecTBo. HaxoxxaeHue
KHCJIOpOJIa B IpUpOJIe, PU3HUYecKre U XUMUYeCKue cBoiicTBa (peakimu ropenus). Oxcunel. [IpumeHenne
kucnoposia. CriocoObl TONydeHHsT KHCIOpoJa B JIA0OPaTOPHH W TPOMBINUIEHHOCTH. KpyroBopot
KuciIoposa B npupoae. O30H — ajutoTporHas MoIu(pUKaIUs KACIOPOa.

TennoBoii 3P PEeKT XMMUUECKON PeaKLIuK, TEPMOXUMHUUECKIE YPABHEHUS, 9K30- U SHAOTEPMHUUYECKHE
peaxiuu. TOMIMBO: yroyib ¥ METaH. 3arpsA3HEeHNe BO3/IyXa, YCHIEHHE TApHUKOBOTO 3 (eKTa,
paspylieHre 030HOBOTO CIIOSI.

Bonmopon — sanemeHT 1 npoctoe BemecTBo. Haxoxkaenne Bogopoaa B npupoje, Gusnueckie u
XUMHYECKHE CBOMCTBA, MPUMEHEHNE, CITOCOOBI TIoydeHust. KucioThl u conu.

MonsipHsbiii 00bEM ra3oB. PacyéTbl o XMMUYECKUM YpaBHEHHUSIM.

Ousnueckre CBOWCTBa BOAbl. Bonma kak pactBoputenb. PacTBopbl. HachlieHHBIE W HEHaCHILIEHHBIE
pactBopbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi OJsi BeIlleCTBA B pacTBope. XHUMHYECKUE



cBoiicTBa Boabl. OcHOBaHMA. Pojib pacTBOpOB B IPUPOAE U B KU3HHU uelloBeka. KpyroBopoT Boabl B
npupoae. 3arpsi3sHeHne NpupoAHbIX BoJ. OXpaHa M OUYHCTKA IPUPOAHBIX BOJ.

Knaccudpukaums neopranuueckux coenuHennii. Oxcuapl. Knaccupukanus oKCHAOB: colieoOpasyrolue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE) U HecoleoOpasyronte. HomeHknarypa okcumoB. Ousndeckne u
XUMHUYECKHE CBOWCTBA OKCHIOB. [lomyuenne okcuios.

OcnoBanms. Knaccudukanuss ocHoBaHMi: MIENOYM M HEpacTBOPUMBIE OCHOBaHWs. HomeHknaTypa
ocHOBaHUIl. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHre ocHOBaHUM.

Kucnotel. Knaccudukauust xucnor. Homenknarypa kucioT. duznyeckue ¥ XMMHYECKHE CBOMCTBA
KkucioT. Psa aktuBHocTn MetasuioB H. H. bekerosa. Ilonyuenne Kucior.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKre cBOMCTBa conell. [lonydenue conenl.
I'eneTudeckas cBA3b MEXAY KIaccaMU HEOPTaHUYECKUX COEIUHEHHM.

XuMHYeCKUI IKCIIEPUMEHT:

Ka4eCTBEHHOE OIPE/ACICHUE COACPKaHNs KHCIOPOa B BO3LyXe, MOJyYeHNE, COOMpaHue, paclio3HaBaHUe
U H3yYeHHE CBOMCTB KHCJIOpOJa, HaOMIOJCHHE B3aMMOJEHCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHS
BO3HMKHOBEHHUSI U TIPEKpalleHus] TopeHus (Ioxkapa), O3HAKOMJICHHE ¢ 00pa3laMi OKCHUIOB U OIUCAaHUE
WX CBOICTB, TONy4YeHHWE, COOMpaHWe, pacllO3HAaBaHWE W W3YyYEHHE CBOWCTB BOJOpoJa (TOpeHwme),
B3auMojelicTBue Bojopoaa ¢ okcuaoM wmeau (II) (BO3MOXXHO HCIONB30BaHHME BHIICOMATEPUATIOB),
HaOmoeHrne 00pa3IoB BEMIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH PacTBOPEHUS
BEILLECTB C Pa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONMpPEAEIEHHON MacCOBOM moneit
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeTajulaMU (HAaTpUEM U KajbIeM) (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPHAJIOB), HCCIENOBaHHWE OOpas3slOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJlaccoB, HaONIOJIeHHEe M3MEHEHUsS] OKPAacKW MHIUKATOPOB B PAacTBOpax KHUCIOT M LIETOYel, M3ydeHUE
B3aumonenictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMH, PEaKIUid
HEUTpanu3aury, NOJTy4YeHHE HEPACTBOPHUMBIX OCHOBAHMH, BBITECHEHHE OIHOTO MeTajia APYTHM H3
pacTBOpa COJH, pelIeHHe IKCIePUMEHTABHBIX 3a/a4 Mo TeMe «BakHeiIne Kiacchl HEOPTaHUYECKHUX
COEIUHEHUINY.

Ilepuoguyeckmii 3axkon u Ilepuoanueckas cucrema xummudeckux jiemeHToB JI. . MenpaeieeBa.
CTtpoenne aToMoB. XuMU4yecKkas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH

IlepBble MOMBITKH KIacCU(PHUKALNU XMUMHUYECKUX 31eMeHTOB. lIoHsATHE O rpynmax CXOAHBIX JIEMEHTOB
(wemoyHBle W IIENOYHO3EMENbHBIE METalIbl, TaJlOTeHbl, HMHEPTHBIE TIa3bl). OJIEMEHTHI, KOTOpBIE
00pa3ytoT aM(poTepHbIC OKCUIBI M THIAPOKCHIBI.

Ilepuonuueckuid 3akoH. Ilepuoguueckass cucreMa xumudeckux osneMmeHtoB JI. WM. Menzaeneesa.
Koportkonepronnas u gnmuaHonepruogHas Gpopmsl [lepruoandeckoii cucteMbl XUMUYECKHX 3IIeMEHTOB /.
1. Menneneesa. Ilepuonpl u rpymnmbl. @U3NYECKUH CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB MEPUOAA U
rpynnsl  aneMmeHTa.Ctpoenne aromoB. CocraB aToMHbBIX saep. Mszoromsl. OnexTponsl. CtpoeHue
3JIEKTPOHHBIX 000JI0UeK aTOMOB mepBbix 20 xumuueckux sneMeHToB [lepuoanueckoit cucremsr /1. U.
MengeneeBa. XapakTepuCTHKa XUMHUECKOTO 3JIEMEHTA TI0 €0 MoNoKeHHto B [lepnonnyeckoil cucreme
. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paJiyca aTOMOB XWMHYECKHX J3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U IEPUOIaM.

3unauenne [lepuogmueckoro 3akoHa u [leproamueckoil cHCTEMBI XUMHYECKUX SJIEMEHTOB JJISl Pa3BUTHUS
Hayku ¥ npakTtuku. . M. MenaeneeB — yu€Hblil ¥ rpaXkAaHUH.

Xumnueckast cBsizb. KoBaneHTHas (mojsipHass M HENOJApHAs) CBS3b. OJIEKTPOOTPULIATEIBHOCTH
XUMHUYECKHX 2J1eMEeHTOB. VIOHHas CBA3b.

Crenenp oxucieHuss. OKHCIMTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpormeccsl OKuCIEeHUS U
BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIIH.



XuMHYeCKHI IKCIIEPUMEHT:

M3ydeHne OOpasloB BEIIECTB METAUIOB W HEMETA/UIOB, B3aMMOJEWCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U IIEJIOouYed, MPOBEICHUE OIMBITOB, WLIIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEILHBIX peakiuil (rOpeHHe, peaKIUu Pa3IoKEHUs, COCTUHEHUS).

MexnpeaMeTHbIe CBA3H
Peanuzanust MEXIpeOMETHBIX CBSI3€M IpU H3yYCHHMH XUMHHM B 8 KJacce OCYLIECTBISIETCS dYepe3

HCIIOJIb30BaHKUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK ¥ MOHITHH, SBIAIOMINXCS CUCTEMHBIMHA
JUTS OTAETBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1re eCTeCTBEHHO-HAYYHbIC MOHATHSA: HAYYHBIA (PaKT, THIIOTE3a, TEOPHs, 3aKOH, aHaIMW3, CHHTE3,
KJIacCH(pUKAIKs, MEPHOJANYHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJACIMPOBAHKME, M3MEPEHHUE, MOJEINb,
SIBJICHHE.

®usuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIWJ, HW30TOIbI, PaJHMOaKTUBHOCTD,
MOJIEKYyJ1a, 3JCKTPUYCCKH 3apsij, BEIIECTBO, TelO, 00bEM, arperaTHOE COCTOSHHE BEIECTBa, Tas3,
(bu3HYeCKUE BETUYUHBI, CIHHUIIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

[eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAeMbIC, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakuus

[Tepuonuueckuii 3akoH. Ilepuogndeckas cuctema xumuaeckux 3meMenToB . Y. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MNEPHOIOB,
KaJus, KaJIbLIUs U UX COEIMHEHUIN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEHTOB B [leprnoanueckoii cucreme
Y CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTBa: BUIAbl XUMUYECKOH CBSI3U. THUIBI KPUCTAUIMUYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAIMYECKOU PEIIETKU U BUJIa XUMUYECKOU CBSI3U.

Knaccudukamuss W HOMEHKJIATypa HEOPTaHMYECKHMX BEIIECTB. XHMUYECKHE CBOWCTBAa BEIECTB,
OTHOCAILLMXCS K pa3iW4yHbIM  KJaccaM HEOPraHMYECKHX COCOUHEHUH, TIEHEeTHYecKass CBS3b
HEOPraHWYECKHUX BEILIECTB.

Krnaccudukarms XaMU4eCKUX peakIui Mo Pa3IUdHbIM ITPU3HaKaM (TI0 YHCITy U COCTaBY yYaCTBYIOIIUX B
peakiuu BEIIeCTB, MO TeIioBOMY 3((}EeKTy, M0 HM3MEHEHHUIO CTENEHEH OKHMCICHHS XUMUYECKHX
AJIIEMEHTOB, TO OOPAaTHMOCTH, IO YYacTHUI0 Karaiam3aropa). ODK30- W JHIOTEPMHUYECKHE pEeaKIvH,
TEPMOXUMHYECKNE YPABHEHHUS.

Ilonsarue o CKOpOCTH XHMHUYECKOH pcaKknunu. [Toustre 06 O6paTI/IMBIX nu HeO6paTI/IMLIX XUMHYCCKHUX
pCaKnuax. IlonsiTHE O TOMOTEHHEIX U TC€TCPOrCHHBIX PCAKIUAX. Iloustue o karammse. Ilomsarue o
XUMHUYCCKOM pPAaBHOBECUMH. CDaKTOpBI, BJIMAIOIINE Ha CKOPOCTb XUMHYISCKOU PCaKkun U I10JIOKCHUEC
XUMUYCCKOI'0O paBHOBECU.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pCaKknuu, SHGKT'pOHHLIfI 0aJlaHC OKHCJIMTEIbHO-BOCCTAHOBUTEIHHOM
pcaKknuu. CocraBiecHue ypaBHeHI/If/i OKHCIIHUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C HCIOJb30BAHUECM
METO/Jia SJICKTPOHHOI'O OajaHca.

Teopus 3JeKTPOJUTHYECKON AUCCONMANUMU. DJICKTPOIUTHI UM HEINEKTPOIUTHL. KaTHOHBI, aHHOHBEIL
MexaHn3M ITHUCCOIUAITAN BEIIECTB C PA3TUIHBIMA BHUIAMH XUMHUIECKOU CBsi3u. CTEIIeHb ITUCCOITAITUH.
CurnbHbIC U c1a0bIe SJCKTPOITUTHIL.



Peakniun moHHOTO OOMEHA. YCIIOBHSI MPOTEKAHMS PEAKIIUH MOHHOTO OOMEHA, MOTHBIC W COKPAIEHHBIC
WOHHBIE ypaBHeHHsS peakmuii. CBOICTBa KHCIOT, OCHOBAaHWI W COJEd B CBETE MPEACTaBICHHUNA 00
3JIEKTPOIUTUYECKOM nuccoruaru. KauecTBeHHbIe peakiiny Ha HOHBI. [loHATHE 0 TUAPOIU3E CONEeH.

XuMHYeCKUil IKCTIEPUMEHT:

03HAKOMIIEHHUE C MOJIEIISIMHA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHNIECKUX BEIIECTB — METAIJIOB U
HeMeTa/uIoB (rpaduTta U amMasa), CII0KHBIX BEHIECTB (XJIOPHUIa HATPUS ), UCCIICOBaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEaKIH OT BO3JEHCTBHS Pa3IMIHBIX (PAKTOPOB, MCCIIETOBaHIE
AIIEKTPONPOBOIHOCTH PACTBOPOB BEMIECTB, MPOIIECcCa AUCCOIMALINN KUCIIOT, IIeJIouei i coyei
(BO3MOKHO UCIIOJIH30BAHKE BUJICO MATCPUAIIOR), TPOBEACHUE OIBITOB, HIUTFOCTPUPYIOIIUX MPU3HAKA
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (oOpa3oBaHUe OcajKa, BBIACIICHHE Ta3a, 00pa3oBaHUE BOJBI),
OTIBITOB, WLTIOCTPUPYIONIUX IPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIi (TOPEHUE, peaKIIuu
pa3IoXKeHHs, COSMHEHNS ), PACTIO3HaBaHNE HEOPTaHIMYECKUX BEIECTB C MMOMOIIIBIO KaYeCTBEHHBIX
peaxiuii Ha HOHBI, peleHNe SKCIIEPUMEHTABHBIX 3a1a4.

HemeTtanjnbl 4 UX coeMHEHUsI

OO0mast xapakTepucTHKa ranoreHoB. OcoOEHHOCTH CTPOCHHUSI ATOMOB, XapaKTepPHbIE CTETICHH OKUCIICHHSI.
Crtpoenue u Gpu3NIECKUe CBOMCTBA MPOCTHIX BEMIECTB — raJIOTEHOB. XMMHUYECKHE CBONCTBA Ha MpPUMeEpe
XJiopa (B3aUMOJEcTBHE C MeTallaMM, HeMeTalaMH, Iiefodamu). XyopoBogopod. CoisHas KHUCIOTa,
XUMHYECKHAE CBOICTBA, TMONydeHHe, NMpUMeHeHne. JlelicTBhue Xiiopa W XJIOPOBOAOPOJA HAa OPraHU3M
yenoBeka. BakHelre XITOpuabl M UX HAXOXKICHUE B IIPUPOJIE.

OOmast xapakrepucThka 3yeMeHTOB VIA-rpynmbl. OCOOSHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
creniean okucieHus. CTpoeHHe W (PU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa WM CEpHI
AmtotponiHble MoaudUKalMKA KHUCIOpPOJa U Cepbl. XUMHYECKHe CBoiicTBa cepbl. CepoBoaopon,
CTpoeHHe, (QU3NYECKHe W XUMHUYeCKhe cBOHCTBa. OKCHABI Cephl KaK NPECTABUTEIH KHCIOTHBIX
okcuoB. CepHas KHCIOTa, (PU3NYECKHEe W XMMHUYECKHE CBOHCTBa (OOIIME Kak TpEeACTaBUTENS Kilacca
KHACJIOT W crnenupuueckue). XUMHUYECKHE PEaKIMW, JIeXKalde B OCHOBE MPOMBIIUICHHOTO crocoba
MONTydeHUs] CepHON KucioThl. llpuMeHeHune cepHO¥l KuCiIOThl. CONMM CEpPHOM KHUCIOTHI, KaueCTBEHHAs
peakiust Ha Cyib(aT-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUH B MPHUPOJC. XUMHUECKOE 3arps3HCHUE
OKPY>KaIoIIe Cpelbl COCTUHEHUSMU Cephbl (KUCIOTHBIE MOXIH, 3arpsS3HEHHE BO3AyXa W BOJOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHNS.

OO6mras xapakTepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
CTENIeHH OKWCIeHHs. A30T, pacnpoCTpaHeHHWe B TMpHpone, (PU3MYecKne W XWMHUYECKHe CBOWCTBA.
KpyroBopot azora B npupojie. AMMHUaK, ero (U3MUECKHE M XWMHUYECKHE CBOICTBA, MOJy4YeHHE U
IIPUMCHCHHUCE. Comnu AMMOHHs, HUX (1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHE CBOﬁCTBa, IIPUMECHCHHUC. KauecTBennas
peaxiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TmoiydeHue, (PU3MUYeCKue M XUMHYECKHE CBOMCTBa
(obmue kak TpeacTaBUTENS Kiacca KHCIOT M crenuduueckre). Vcnonp30BaHHe HHUTPATOB U COJEH
aMMOHHS B KayeCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHUYECKOe 3arps3HEHUE OKPYXKarollehd Cpeibl
COCIMHEHVSIMH a30Ta (KUCIIOTHBIE JOXIH, 3arpsA3HEHUE BO3MyXa, MOYBHI W BogoéMOB). Docdop,
ajutoTpornusie Moaudukanuu Gocdopa, Gusudeckre U xumuueckue cpoiictsa. Oxcun dochopa (V) u
dochopras kucnora, puMUECKHe U XUMHUYECKHUE CBOWCTBA, moiydeHue. Mcmons3oBanue ¢ocdatoB B
KaueCTBe MUHEPAIBHBIX YA0OpEHUIA.

OO0mas xapaktepuctuka 31eMeHTOB [VA-rpymmbl. OcoOGHHOCTH CTPOEGHHS aTOMOB, XapaKTepPHBIE
CTETNICHH OKHCIICHHS. Y TJIEPO/, AJUIOTPOITHBIE MOTU(PUKAIINK, PACIPOCTPAHEHHE B MPHUPOJIE, (PU3HUECKUE
U XUMHYECKHe cBoiicTBa. AncopOrms. KpyroBopor yriepona B mpupojie. OKcuabl yriepoja, HX
(¢u3MYeCKUE U XUMUYECKHE CBOWCTBA, JCHCTBHE Ha KUBBIC OPraHU3MBI, TOJIYYCHUE W TPUMCHEHUE.
DKOJIOTHYECKHEe MPOOJIeMBbl, CBSI3aHHbBIE ¢ OKcumoM yriepona (IV), rumoresa rio0agbHOrO MOTEILICHHUS
KJIMMaTa, MapHUKOBBIA 3¢ (deKT. YTronbpHas KUCIoTa U e€ Coiu, X (PU3NYEeCKHe U XUMHUYECKHE CBOMCTBA,



noxydeHue W npuMeHeHne. KadecTBenHas peakius Ha kapOoHaT-MOHBL Vcronb3oBaHue KapOOHATOB B
OBITY, MEIMIIMHE, IPOMBIIIIIEHHOCTH M CETbCKOM XO3SIHCTBE.

[lepBoHavanbHBle MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCOUMHEHUSIX yriepoia (MeTaH, 3TaH,
STWIICH, AIeTHJICH, 3TaHOJ, TJHIEPUH, YKCycHas Kuciora). [IpupopHble MCTOYHHKH YTIIEBOAOPOIOB
(yromp, npupoAgHBIH Tra3, HE(PTH), MPOAYKTH HX IMepepadoTku (OCH3WH), WX poOJb B OBITY H
NpOMBIIIEHHOCTH. [loHATHE O OGMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUpax, Oenkax, yriaeBoJax — M UX
poJIM B )KM3HU YeJoBeKa. MaTepraibHOe eIMHCTBO OPTraHNYECKUX U HEOPTraHUYECKUX COSTUHEHHH.
Kpemnuii, ero ¢pusnyeckue 1 XUMUIECKHE CBOMCTBA, MOTyuYeHHE U npuMeHeHne. CoeIMHeHNsT KpEMHUS B
npupone. O6mme mnpexacraBieHus o0 okcuae kpemuaus (IV) m xkpemuueBoil kuciore. CHIHMKATBI, HUX
UCIONIb30BaHUE B OBITy, B NPOMBIIUICHHOCTH. BakHEHIINEe CTpOWTENbHBIE MaTepUallbl: KepaMuKa,
CTEKJIO, LEMEHT, OeToH, >kene300eToH. [Ipobmembl 0e30macHOr0 HCHONB30BaHHS CTPOHUTENBHBIX
MaTepuajoB B TOBCETHEBHOMN JKH3HU.

XuMHYeCKHUil IKCIIEPUMEHT:

u3y4yeHrne o0pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB CONSIHOM KHCIIOTHI, IPOBEICHUE KAUECTBEHHBIX
pCaKHI/Iﬁ Ha XJIOPpUA-UOHBI U Ha6JHOI[CHI/Ie IIPU3HAKOB UX IMPOTCKAHUA, OIIBITHI, OTPAKAIOIIUC (I)I/I?;I/I‘ICCKI/IG
U XMMUYECKUE CBOWCTBA TAJION€HOB M MX COEAMHEHHMH (BO3MOXKHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJOPHAOB (TaJIOTCHHIIOB), O3HAKOMJICHHE C OOpasmamMu cepbl U e€
COeMHEHMSIME (BO3MOXKHO HCIIOIB30BAaHHUE BHIEOMATEPUAIOB), HAONIOJIEHHE Ipollecca OOyTrIUBaHUS
caxapa NoJ JACHCTBUEM KOHLICHTPUPOBAHHOW CEPHOM KHUCIOTBHI, H3YYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEACHNE KaYeCTBEHHOW peakiUH Ha Cyinb(haT-uOH U HaOiroIeHHue
Ipr3HaKa e€ MPOTEeKaHusl, 03HAKOMIIEHHE ¢ (PU3UUECKIMHU CBOWCTBAMU a30Ta, ocdopa 1 ux coeruHeHUi
(BO3MOXKHO HCITONIb30BaHUE BHUACOMATEpUANIOB), 0Opa3maMu a30THBIX U (ocopHBIX yIOOpeHHi,
NoJy4eHue, coOupaHue, pacro3HAaBaHHE W HM3YYEHHE CBOHCTB aMMHaKa, MPOBEJCHHUE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHHUS M ¢ochaT-HOH U H3yYeHHE NPU3HAKOB MX NPOTEKAHUs, B3aHMMOJEHCTBHE
KOHIICHTPUPOBAHHOW A30THOW KHUCIOTBI C MeIbi0 (BO3MOXKHO HCIIOJIB30BaHUE BHUICOMATEPHAIIOB),
U3y4eHHE MOJeNel KpUCTAUIMYECKHX pemeEToK anmasa, rpaduta, ¢QyiuiepeHa, O3HAKOMIICHHE C
MIPOIIECCOM aACOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM YIIEM M YCTPOICTBOM IMPOTHBOTa3a,
MOJy4eHHe, COOMpaHue, pacro3HAaBaHWE M M3YYCHHE CBOWCTB VYIJIGKHCIOTO Ta3a, MpOBEACHUE
KayeCTBEHHbIX pEaKUWid Ha KapOOHAT M CHJIMKAT-MOHBl M HM3Y4YCHHWE NPHU3HAKOB HX IPOTEKaHU,
O3HAaKOMIJICHUEC C HpO}Z[yKHHeﬁ CUJIMKATHOM IIPOMBIIIIJIEHHOCTHU, PCIICHUC DKCICPUMCHTAIBHBIX 3aJayd 110
Teme «BaxkHelire HeMeTaluIbl U UX COSIUHEHUS.

MeTajliibl U MX COeIMHEHUSI

OO0mas xapakTepuCTUKa XUMHUYECKHX OJJEMEHTOB — METAJUIOB HAa OCHOBAaHMHM HX IIOJIOKEHUS B
Ilepnogmueckoit cuctemMe xuMuueckux 3meMeHToB J[. M. MennmeneeBa u cTpoeHus atoMoB. CTpoeHme
MeTayuioB. MeTaminyeckasi CBsI3b M METAIIMYECKash KPUCTAJUIMYeCKas peléTka. DIEKTPOXUMHUYCCKUMA
psan HampsbkeHuWid MetainioB. Dusnveckne W XHMHYECKHE CBOWcTBa MeTayuioB. OOmmue crocoObl
NOJy4eHus] MeTauioB. [IoHITHE O KOPPO3UM METANJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3HHU.
Crmnassl (CTamnb, YyTyH, AIOPATIOMUHHANA, OpPOH3a) ¥ X MPUMEHEHHE B OBITY ¥ MPOMBIIIIJIEHHOCTH.
[llenounble MeTambl: moJiokeHue B Ilepuomnueckoil cucreme XumMudeckux osgemeHToB [ H.
MemnneneeBa, CTpOeHUE UX aTOMOB, HaxoXAeHUE B mpupoxae. Pusnveckrne U XMMUYECKUE CBOMCTBa (Ha
npuMepe HaTpusl U Kawst). OKCHUIBI U THAPOKCHIIBI HATPHS U Kanus. [[puMeHeHne menoYHbIX METaIOB
W UX COCTUHEHHUH.

[IlenouHo3eMenbHBIE METAIBI MArHUHM U KanbLuil: nmonoxenue B [lepuoanueckol cucreMe XUMHUYECKUX
anemeHToB JI. WM. MeHjaeneeBa, CcTpoeHHWE HX aTOMOB, HaxoXkjJeHUE B mnpupoge. PuU3NUECKHE WU
XUMHYECKHUE CBOMCTBA MarHusl M KaIblvs. BaxHele coeqMHeHNs KambIus (OKCH, TUAPOKCHUJI, COJIH).
JKEcTKOCTh BOIBI U CITOCOOBI €€ yCTpaHEHHSI.



AmoMunuii: nonoxenue B Ilepuogunueckoit cucreme xumuueckux 3nemeHToB JI. M. MeHneneesa,
CTPOCHHE aTOMa, HaxoXKJIeHue B mpupoac. DuU3MUYeCKUE M XHMHYECKHE CBOICTBA aJIOMUHUA.
AmMdoTepHbIe CBOMCTBA OKCHJIA M THAPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoauueckoil cucteme xumuieckux snemeHtoB 1. M. MenaeneeBa, cTpoeHue
aToma, HaxoXJeHue B npupoje. Ou3nueckue U XUMUIECKUE CBOMCTBA kene3a. OKCUABL, TUIPOKCUIBI U
couu kenesa (II) u sxenesa (I1I), ux cocras, CBOMCTBA U MONTyYCHUE.

XuMHYeCKHUil IKCIIEPUMEHT:

O3HaKOMIIEHHE ¢ 00pa3liaMi METaJUIOB U CIIAaBOB, NX (PM3NIECKIMHE CBOHCTBAMH, U3YUYEHUE PE3YIHTaTOB
KOPpPO3UH METAUIOB (BO3MOXKHO HKCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS
OKCH/Ia KaNblWs W HATPUsI C BOAOH (BO3MOXKHO FWCIIOJIb30BAHWE BHIEOMATEPHAJIOB), HCCIEIOBAHUE
CBOMCTB JKECTKOW BOJBI, TpoOIlecca TOPCHHS JKejie3a B KUCIOPOAE (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIOB), MPHU3HAKOB MPOTEKAHWS KAYECTBEHHBIX pEaKnWid Ha HWOHBI: MAarHus, KallbIus,
amromuans, nuHka, kenesa (II) m xenmesa (III), memm (1), HabmiomeHwe W ommcaHWE MPOIECCOB
OKpallrBaHUA IIJ1aMEHU HOHaAMH HaTpu:, KaJiuAa u KajJabL s (BOSMO)KHO HUCITIOJIb30BAHUC
BHJICOMAaTEPHUAIOB), UCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHHS U THAPOKCHAA ITMHKA,
pCUICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «BaxkHeiine MeTaniabl ¥ UX COCANHCHU).

XuMus U OKpysKawias cpeaa

BemectBa 1 MaTepuanbsl B IOBCEIHEBHOM XH3HM UeJIOBEKa. be3omacHoe HCIONb30BaHUE BEIIECTB U
XUMUYECKHUX peakuui B ObITy. [lepBas momMomb Mpyu XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XUMHYecKoe 3arpsA3HEHHE OKpyXkarollel cpeabl (IpelenbHas AOMyCTUMas KOHIEHTpAIUs BEIIEeCTB,
nanee — [111K). Posb xuMuu B pellieHnH SKOIOTUIECKUX TPOOIIeM.

XuMHYeCKHUil IKCIIEPUMEHT:

n3y4yeHre o0pa3oB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJLJIOB, TOJIMMEPHbIE MaTEPHAJIbI)
Me:knpeaMeTHbIe CBA3H

Peanuzanust MeXIpeaMETHBIX CBS3€H NpM H3yYeHMH XUMHHM B 9 Kiacce OCYyLIECTBISIETCS depe3
HCIIOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHbIX HOHS[THP'I, TaK U HOHHTI/II71, ABJIIOINUXCSI CUCTEMHBIMUA
AJ1d OTACJTIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOT'O ITUKIJIA.

OOue ecTecTBEHHO-HAY4HbIE MOHATHS: HAy4YHbIH (DakT, TUMOTe3a, 3aKOH, TEOpHUs, AHAIW3, CHHTES3,
KJaccu(UKaIKs, MEePHOJANYHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT, MOJEIMpPOBaHUE, M3MEPEHHE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3 (EKT, TEXHOIOT U, MaTepHAIBL.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHUJ, HW30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, OSJCKTPUUYECKUH 3apsij, TPOBOJHUKH, TOJIYHPOBOJAHUKU, JTUIJICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHWE BEILEecTBa, Tra3, pacTBOP, PacTBOPHUMOCTB,
KpHUCTaJUITNYECKasd peméTKa, CIIJIaBBbI, (bmnqecxne BCJINYUHBI, C€IWHUIIBI HU3MEPCHHA, KOCMUUYCCKOEC
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1l, ColHIIE.

Buonorus: gortocunres, npixanue, duocdepa, IKocUcTeMa, MUHEPATIbHBIE YA00OPEHHUS, MUKPOAJIEMEHTHI,
MAaKpO3JIEMEHTHI, ITUTATCIIBHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIE MOPOBI, MOJIE3HBIE MCKOMAaeMble, TOIUIUBO,
BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XMW HA YPOBHE
OCHOBHOI'O OBIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATBI



JImgaHOCTHBIE pe3ynbTaThl OCBOSHHS MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs JOCTHTAIOTCS B XOJIe
oOydeHus] XVUMHH B €JIMHCTBE YYEeOHOW W BOCHUTATEIHHOW ESATENFHOCTH B COOTBETCTBHU C
TPaJULAOHHBIMH POCCHMCKHMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBIIIaMH U HOPMAaMH MTOBEICHHUS M CIIOCOOCTBYIOT MTPOIIECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U COLMATM3ALNN 00YUaIOMINXCA.

JInyHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYyYalOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMN
MO3UTHBHBIX IEHHOCTHBIX OPHEHTAINI U pacIIUpEeHNe OIBITa AEITEIHFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) mMaTpuOTHIECKOTO BOCITUTAHUS:

LEHHOCTHOTO OTHOILICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUECKOMY M HAYyYHOMY Hacieaulo,
MOHUMAaHUsl 3HAYCHUs] XUMHUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIaleTh
JIOCTOBEpHON WH(}OpMAaIeil 0 TEepeIoBBIX MOCTIDKEHUSIX W OTKPBITHIX MHPOBOH W OTCUECTBEHHOM
XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) TpaXXTaHCKOTO BOCITUTAHUS:

MIPEJICTABICHUSI O COIHAIBHBIX HOPMaxX M TPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHWH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOW, Yyd4eOHOMCCIIeJ0BATENbCKON,
TBOPYECKOW W APYTUX BUAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOH NeSTENFHOCTH
NpY BBHIMOJIHEHAN Y4YeOHBIX, TO3HABATEJBbHBIX 3ajay, BBHIIOJHEHUH XWMHUYECKHX OKCIEPHUMEHTOB,
CO3aHNN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIHM B TPOIECCE ITON
y49e0HOU JesTeNbHOCTH, TOTOBHOCTH OIEHHMBATh CBOE TOBEACHWE W IMOCTYIKH CBOWX TOBApHUIIEH C
MO3HUILIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI TOCIICACTBUI TTOCTYIIKOB;

3) IIEeHHOCTH HAYYHOTO MTO3HAHWS:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHMHUYECKOW peaKlWh, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIONINE OCHOBY JJISi IOHUMAaHHS CYIIHOCTH HAyYHOH
KapTUHBI MUpa, TPEACTaBIeHHs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHS PHUPOJBI, B3aUMOCBS3IX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOJIM XUMHUH B IO3HAHUH YTUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeIbHBIE MOTHBHI, HAIPABJICHHBIE HA MOJYY€HHUE HOBBIX 3HAHM 110 XWMUHW, HEOOXOAMMEIE NS
00BbsICHEHHS HAOJTFOIaeMbIX TIPOIECCOB U SIBJICHUH, MMO3HABATEIbHOM, MH)OPMAIIMOHHON M YATATEIIbCKON
KYJIBTYPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITENILHOH pabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEePaTypOH, TOCTYMHBIMU TEXHIHUECKAMHU CPEACTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTHI;

uHTepec K OOy4YeHHWI0O M T[O3HAHWIO, JF0003HATENFHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caM000pa30BaHMI0, TIPOCKTHOH W WCCIEAOBAaTENbCKOW JEeSATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HATPaBIEHHOCTH W YPOBHsI 00YYEHUS B JabHEHUIIEM;

4) hopMHpOBaHUS KYJIbTYPHI 310POBBSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3/IOPOBBIH
o0pa3 KHM3HHM, OCO3HAHWE TOCJIEJNCTBUH W HENPUSATHE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS AIKOTOJI,
HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS TpaBMJl OE30MacHOCTH NpU OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOW YKU3HH,

5) TPYZIOBOTO BOCTIMTAHWSI:

MHTEpEC K MPaKTUUYECKOMY HM3Y4YEHHUIO MpodeccHid W TpyAa pa3iMdHOTO POjAd, YBAXKEHHE K TPydy H
pe3yibTaTaM TPYJOBOH JESTeNbHOCTH, B TOM YHCJIEC Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHHU 110
XUMHH, OCO3HAHHBIH BHIOOp HWHIWBUAYATbHON TPACKTOPHH TMPONOJDKEHHS OOpa3oBaHHSA C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENTHOW TPO(EeCCUOHATTLHON JIESITEIbHOCTH M Pa3BUTHs HEOOXOJUMBIX YMEHHH, T'OTOBHOCTh
aalTHPOBAThCS B MPO(ECCHOHATIBHOM CPEE;

6) DKOJIOTUIECKOTO BOCTIMTAHUS:

9KOJIOTHYECKH IENecO00pa3Hoe OTHOIIEHHE K MPHUPOJAE KaK HMCTOYHHUKY JKM3HHM Ha 3emiie, OCHOBE €&
CYLIECTBOBAaHUS, MOHMMAaHHE LIEHHOCTH 3J0POBOr0 M 0€30MacHOro o0pa3a >KHM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY W TMICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IEHHOCTH



COOJIOJICHHsT TIpaBHJ 0E30MaCHOTO IOBEJICHUSI TPU PabOTe C BEIIECTBAMH, a TAaKKE B CHTYAIMSIX,
YTPOKAIOMIHX 37JOPOBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHMSI, TTOJTy9aeMbIC TIPU U3yUSHUHM XUMUU, IS PEUICHUS 3aa4, CBA3aHHBIX C
OKpY’Karllled NPUPOAHONH Cpeloi, ISl MOBBIIICHUS YPOBHS 3KOJOTMYECKOH KYJIbTYpbl, OCO3HaHUA
I00ATFHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH MX PElICHHS MOCPEACTBOM METOJO0B XUMUH,
9KOJIOTUYECKOTO MBIILICHHUS, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COIMAJIbHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B cocTtaBe MeranpenMETHBIX PE3yNbTATOB BBIJCISIOT 3HAYMMBIE sl (DOPMHUPOBAHUS MHPOBO33PCHUS
oOIIeHayYHbIC TIOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUIIOTE3a, (DAKT, CUCTEMA, MPOIECC, IKCIICPUMEHT U
JIPyToe.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEeIMETaX U MO3BOJISIOT Ha OCHOBE
3HAaHUM U3 3THX MPEeIMETOB (HOPMHUPOBATH MPEICTABICHUE O IENOCTHOW HAYYHON KapTHHE MUpa, U
YHHUBEpCAIbHBIC y4eOHBbIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOPHIC
obecreynBalOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITCIIBHOMY TUTAHUPOBAHUIO WM OCYIIECTBICHHIO
y4eOHOM NeSITeTbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBHSA

bazoBble JJoruueckue aeiicTBus

YMCHHSI HCIIOJIB30BaTh MPUEMBI JIOTHYECKOT'O MBINUICHUS NMPH OCBOCHUHM 3HAHWI: PAaCKpPhIBATh CMBICI
XUMHAYCCKUX TOHATHH (BBIACTATh MX XapaKTEPHbIC MPHU3HAKH, YCTAHABIUBATH B3aHMMOCBSI3b C JPYTHMH
TIOHATHSMH), HCIOJb30BaTh TOHATHSA JUI OOBSICHEHHS OTACIBHBIX (DAaKTOB W SBJICHUI, BBHIOMPATH
OCHOBaHUSI W KPUTEPUU JUIA KIACCU(PUKAIMU XUMUYCCKHUX BEIISCTB W XMMHYSCKUX pPEaKIIUH,
YCTaHABIIUBATh TPUYNHHO-CICICTBEHHBIC CBS3H MEXIy OOBEKTAMH HW3Y4YCHHUsS, CTPOUThH JIOTHUYECCKHE
paccyxaeHusi (MHIYKTHBHBIC, ICTYKTUBHBIC, TI0 aHAJIOTHH ), JeIaTh BHIBOJIBI U 3aKJIFOUCHMS,

YMEHHUE MPUMEHSITh B MPOIECcCe MO3HAHUS MOHATHS (MPEAMETHBIC U METANPEIMETHbIC), CHMBOINICCKUE
(3HaKOBBIC) MOJIENH, HCIOJIB3YeMbIE B XUMHHU, MPEeOOPa30BBIBATH NIMPOKO MPUMEHSIEMbIE B XHMHHU
MOJICJIbHBIC MPEACTABICHHUS — XUMUUECKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUecKas (opMyJia U YpaBHCHUE
XUMHAYECKON pEeakiMu — MpHU PEIICHUU YueOHO-TIO3HABATENBHBIX 3371a4, ¢ Y4YETOM 3THUX MOJCIbHBIX
MPEJICTABICHUH BBIABIATL M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM H3Y4aeMbIX OOBEKTOB —
XUMHUECKHUX BEUICCTB W XUMHUYECKUX PEaKIUi, BBIABIATH OOLIUE 3aKOHOMEPHOCTH, NPHUUYMHHO-
CJICJICTBEHHBIC CBSA3U U MMPOTHBOPEYHS B H3YUaEMbIX MPOIIECCAX U SBJICHUSAX.

BazoBble HcclieoBaTeIbCKIeE AeiicTBUS:

YMEHHUE UCIOJIL30BATh MOCTABICHHBIC BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUSI, & TAKXKE B KAYESCTBE
OCHOBBI JJisl QOPMHUPOBAHUS TUIIOTE3BI 110 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKICHHIA;
MPUOOPETEHHE OIbITA 110 IJIAHUPOBAHHMIO, OPraHU3allMU W MPOBEICHUIO YUSHUYECKUX IKCIICPUMEHTOB,
yMEHHE HaONIOJaTh 3a XOJIOM TIIPOIecCa, CaMOCTOATENbHO MMPOTHO3UPOBAaTh €ro  pe3yibTar,
¢dbopMyupoBaTh O0OOIIEHHS M BBIBOJABI II0 pE3yJbTaTaM MPOBEIEHHOIO OIbITa, HUCCICAOBaHUS,
COCTaBIISTh OTYET O POJICTaHHOH paboTe.

Pabora ¢ nuadopmanueii:

YMEHHE BBIOMpATh, AHAIM3MPOBATH M HHTEPIPETUPOBATH HHGOPMAIMIO PAa3IUYHBIX BUIOB M (HOpM
MIPEJICTABJICHUS, TTOJIy9aeMyH M3 Pa3HBIX UCTOYHHKOB (HAYYHO-TIONMYJISIPHAS JINTEPATypa XUMHUYECKOTO
COJICPIKaHus, CIIPaBOYHBIC TOCOOUs, pecypchl MIHTEepHETa), KPUTHUECKU OLICHUBATh IIPOTHUBOPEUHUBYIO U
HEJI0CTOBEPHYIO WH(OPMAITHIO;

YMEHHE TPUMEHITHh pa3lIM4Hble METOJbl M 3alpochl MpH TOUCKe H OoTOope wuHpopmanuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JUIS BBINOJIHEHHS Y4YeOHBIX W II03HABaTENbHBIX 3ajay
ompeAenEHHOr0 THIA, TMPUOOPETEHHUE OomnbiTa B 00JacTH  WCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHUH, OBJAJCHUE KYyJIbTypOH aKTHBHOI'O HCIOIB30BAHMS Pa3IHUHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBHIOMpATh ONTUMANbHYIO (hOpMy IpeacTaBiieHUss HHGOPMALIUU U



WIIIOCTPUPOBATh pELIaeMble 3aJayd HECJIIOKHBIMH CXEMaMM, JuarpaMMaMiy, ApYyruMu (opmamu
rpaduKu ¥ UX KOMOWHAIIHSIMY,

YMEHHUE HCIOJb30BaTh M aHAJTU3UPOBATH B IMpolecce y4eOHOW M HCCIIEAOBATENbCKON IesATeIbHOCTH
UHQOPMALIMI0 O BIMSHUM IPOMBIIIICHHOCTH, CEJIbCKOIO XO3MHCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKpYKarolllel NpUpOIHOM CpENbL.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe TeliCTBUS:

YMEHHS 3a/1aBaTh BOMPOCH! (B XO/e AWaiora u (W) AUCKYCCHH) IO CYIIECTBY OOCYXTAeMOU TEMBI,
(dbopMynHupoBaTh CBOU NPEATIOKEHUS OTHOCHTELHO BBIMOIHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHUSI TPENCTaBISATh TMOMYYCHHBIC PE3YJbTaThbl IO03HABATEILHONW JAEATENPHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh IMPE3eHTAlUI0 PE3yJbTaTOB BBIIOIHEHUS XUMHUYECKOTO SKCIEpPUMEHTa
(;mtaGopaTopHOTO OMBITa, JTAOOPATOPHOI pPAabOTHI TIO HWCCIEMOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);

YMEHHUSI y4eOHOro COTpYyIHHYECTBa CO CBEPCTHHKAMH B COBMECTHOH IO3HAaBaTENbHOH U
UCCIICIOBATENbCKOM JESATEIbHOCTH NPH PELICHUH BO3HUKAIOIIMX MpoOjeM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCyXkneHus, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPME,
KOOpIMHALUS COBMECTHBIX ACWUCTBHM, ONpEIesieHHEe KPUTEPHEB IO OLEHKE KauecTBa BBIIIOJIHEHHOMN
paboThI U IpyTHE).

PerynsiTuBHbIE yHHBepCcAIbHbIE Y4eOHbIe AelCTBHUS:

YMEHHE  CaMOCTOATENIFHO  OINpPENeNsATh LI  JACATeNbHOCTH, IUIAHUPOBaTh,  OCYILLECTBISTH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEILHOCTb, BBIOMpaTh HambOoiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUsT YIeOHBIX W TIO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIIEHO COCTABIISATh HITH
KOPPEKTUPOBATH MPEUIOKEHHBIA AJITOPUTM JEHCTBUI IIPU BBINOJHEHUU 3aJaHUN C YYETOM IOIYYEHUS
HOBBIX 3HAHUKA 00 N3y4acMbIX o0beKTax — BCOICCTBAX MW peCaKludaX, OLCHHMBATHL COOTBCTCTBUC
MOJY4YEHHOI'O pe3ysIbTaTa 3asBJICHHOW LM, YMEHHME HCIOJb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npeJiiaraeMple B YCIOBUH 33JaHUH.

IMPEAMETHBIE PE3VJIbTATHI

B cocraBe mpeaMeTHBIX PE3YNBTATOB IO OCBOCHHIO 00S3aTENILHOTO COAEPKaHHS, YCTaHOBIECHHOTO
JlaHHOU (peepalibHOM paboueii MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC 00YJYaIONIMMUCS HAYYHbBIC 3HAHUS,
YMEHUS M CTIOCOOBI JICWCTBUM, CIeIU(pHUECKHe T TPEAMETHON 001acTH « XUMUS», BUIBI JCSITEIBHOCTH
M0 TOJIYYCHUIO HOBOI'O 3HAHWS, €r0 MHTEPIpPETAI[MH, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B Pa3IHUYHBIX
yUEOHBIX M HOBBIX CHTYAIHSIX.

K koHiy oOydeHuss B 8 Kjacce MpeAMETHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
¢(hOpMHUPOBAHHOCTh Y 00YUAIOLIUXCS YMEHUH:

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJIEKyJa, XUMHUUECKUN DIIEMEHT, MPOCTOE
BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAsS), BaJCHTHOCTh, OTHOCHTEIIHLHAS
aTOMHAas W MOJICKYJISIpHAsT Macca, KOJMYECTBO BEUIECTBAa, MOJb, MOJIApHAas Macca, MaccoBas IO
XUMHYECKOTO D3JIEMEHTa B COCJAMHECHUHM, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHIIATEIIBHOCTD, CTCICHb OKUCJICHHS, XHMHYECKas peakius, KiacCH(HKaius peakiuii:
peaKiuu COEAMHEHUS, PEaKIUU PasJIOKEHUs, PEaKIUM 3aMeleHHs, peakiuu OOMEeHa, 3K30- U
SHIOTEPMUYECCKUE PEaKIMH, TEIIOBOH 3(PQeKT peakuuu, SAPO aroma, 3JICKTPOHHBIH CIIOW aroma,
aTOMHasi OpOUTallb, PaJUyC aTOMa, XUMHYECKas CBsI3b, MOJSAPHAS W HEMOJSPHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, HOH, KATHOH, aHUOH, PacTBOP, MAccOBas JOJs BEIIECTBa (MPOILICHTHAs] KOHIICHTpPAIUs) B
pacTtBope;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHYECKUX TIOHATHH W MPHUMEHATH STU TOHATUS IPHU
OTVICaHHH BEIECTB U UX MPEBPAICHUN;



UCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIUKY Ul COCTaBJICHHUsS (POPMyJI BELIECTB U YPaBHEHUH XMMUYECKUX
peaKIuif;

OTIPEJIENIATh BAJIGHTHOCTH ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTEIICHb OKUCIICHHS SJIEMEHTOB
B OMHApHBIX COCOUHEHUSX, NPHHAIJICKHOCTh BELIECTB K ONPEAETIEHHOMY KJaccy COCIUHEHHUH I10
¢dopmynam, BUJ XUMUIECKOH CBSA3M (KOBAJICHTHASI M HOHHAs) B HEOPTraHUYECKUX COSANHEHHSX;
packpeiBaTh cMmbici [lepuomuueckoro 3akona /. M. MenzaeneeBa: OeMOHCTPHPOBATH IMTOHUMAaHHE
MEPHOANYECKON 3aBHCHMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT HMX NOJOXeHHA B llepmoamdeckoi
cUCTeMe, 3aKOHOB COXPAHEHHUsS! MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUCHHS,
3aKoHa ABOTaJIpO;

OTKCHIBATh M XapaKTepH30BaTh TaONMUHYyI0 Gopmy [lepronnieckoil CHCTEMBl XUMHUYECKUX DIIEMEHTOB:
pa3nuyaTh MOHITHUS «TJIaBHasg noArpynna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymnma)», Mansie u
OosplIMe IepHOAbl, COOTHOCUTH 0003HAaYCHNUS, KOTOphle NMEIOTCs B Tabnune «llepnonuydeckas cucrema
xuMuueckux anemMeHToB Jl. M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHAYECKHUX DJIEMEHTOB (COCTaB M 3apsi sApa, OOILlee YHCIO 3JIEKTPOHOB M pacIpeneiIeHHEe UX II0
AIIEKTPOHHBIM CJIOSIM);

KHaCCI/I(I)I/IHI/IpOBaTB XUMHUYCCKUC OJJICMCHTBI, HCOPraHWYCCKHUEC BCHICCTBA, XMMUUYCCKUC PCAKIUU (HO
YHUCITy W COCTaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, 110 TEIIOBOMY 3P HeEKTY);

XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XMMHYCCKHE CBOWCTBAa BEIIECTB PA3JIMYHBIX  KJIACCOB,
NOATBEPXKIasl ONHCAaHWE TPHMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKLmii;

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKHUX NIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSAX;

BBIYUCIISITH OTHOCHTENBHYIO MOJIEKYJSIPHYIO W MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCTUHEHUS, MacCOBYIO JOJIO BELIECTBA B PacTBOPE, MPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKON peaKiny;

IMPUMCHATL OCHOBHBLIC OII€paliuu MBICIIUTETbHOMN ACATCIIBHOCTH — aHaJIM3 MW CHHTC3, CpPaBHCHUC,
0000111eHNEe, CHCTEeMATH3aLHUI0, KiIacCU(HUKALNIO, BBISBICHHE NPUYMHHO-CIEICTBEHHBIX CBS3€H — A
HN3y4YCHUA CBOMCTB BEIICCTB W XHUMHYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYYHBIC MCETOAbLI IMO3HAHUA —
HaOJro/IeHNe, U3MEPEHUE, MOJICIIMPOBAHKE, SKCIEPUMEHT (peabHbI U MBICJICHHBIN );

CJIeZIOBaTh NMpPABWJIaM II0JIb30BAHUSI XMMUYECKOH MOCYION M J1a0OpaTOPHBIM OOOPYAOBAaHHEM, a TaKXKe
ImpaBuIaM o6pameH1/I;1 C BCIICCTBAMU B COOTBECTCTBUU C MHCTPYKIUAMU 10 BBIIOJIHCHHUIO Ha60paTOpHBIX
XUMHYECKHUX OIBITOB IO IMOJYYEHHIO M COOMPaHUIO ra3000pa3HbIX BELIECTB (BOJOPOAA M KUCIOPOAa),
NPUTOTOBJIEHUIO PACTBOPOB C ONpPEAENIEHHON MacCOBOM 10JIei pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U
MPOBOJMTH XUMHUYECKHE IKCIIEPUMEHTHI IT0 PACMIO3HABAHHUIO PACTBOPOB IIEIOUEH M KHCIOT ¢ TIOMOUIBIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNnenH, METUIIOPAHXK U JPyTHe).

K xoHny o0yuenns B 9 ki1acce npeAMeTHbIe pPe3yJbTAThHI HA 0230BOM YPOBHeE JOJIKHBI OTPa’KaTh
c¢(opMHPOBAHHOCTH Y 00yYaIOIIMXCH YMEHUIi:

PacCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSITHH: XMMHUYECKHM SJIEMEHT, aTOM, MOJIEKyja, HOH,
KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, JIIEKTPOOTPUIATEIHHOCTE,
CTETNICHh OKHUCIICHUS, XMUMHUYECKas PEeakius, XMMHYECKas CBs3b, TEIUIOBOM 3¢ (heKT peakuuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOP, DIICKTPOIHUTHI, HEAIEKTPOIUTHI, SJEKTPOIUTHICCKAS TUCCOITUAITNS, PEAKITHH
MOHHOTO OOMEHa, KaTaln3aTop, XWMHUYECKOe paBHOBecHe, oOpaThMble W HEOOpaTUMbIE pPEaKIIWy,
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIE ~ PEaKLUUM,  OKHUCIHUTEIb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUsA, aM(OTEPHOCTh, XHMHYECKas CBSI3b  (KOBAJICHTHAs, HOHHA,
METaJTMYECKas), KPUCTALIUYCCKAs PEIIETKa, KOPPO3HsS METalIOB, CIUIABBI, CKOPOCTh XHMHUYECKOH
peakiuu, npeaensHo aonyctuMas konuentpanus [TJIK BemecTsa;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHH W TPUMEHSTH 3TH MOHITHA TIPU
OTIMCaHWH BEIIECTB U WX MPEBPAICHHIA;

UCIOJh30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS (POPMYJ BEIISCTB U YPABHEHUH XUMUYECKHX
peaKIuif;

OTPEACIATh BAICHTHOCTh U CTEIICHh OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCIUHEHUSIX Pa3IMYHOTIO
COCTaBa, NPUHAJICKHOCTh BEIIECTB K ONPElIeIEHHOMY KIacCy COEAMHEHHH Mo QopMmylaMm, BUA
XUMHYECKON CBsI3M (KOBAJIGHTHAs, MOHHASA, METAJUINYECKas) B HEOPTaHUYECKUX COENWHEHHUSX, 3apsil
MOHA M0 XUMHUYECKOU (popmyre, xapakTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHMYECKHX COCAMHEHHI,
THUT KPUCTAJUTHIECKON PEHIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbich [lepuognueckoro 3akona J[. 1. MenneneeBa U AeMOHCTpUPOBATh €r0 MOHUMAaHUE!
OTMCHIBATh M XapaKTepH30BaTh TaOMM4Hy0 Gopmy [lepronndeckoil cMCTEeMbl XMMHUYECKUX SIEMEHTOB:
pasimyaTh MOHSATHS «TJlaBHAs MoArpymmna (A-rpymma)» u «mododnas noarpymma (b-rpymma)», mansie u
OoNbIIME TEpPHOAbI, COOTHOCHTH O0O3HAUEHHsI, KOTOPBIE HMEIOTCS B TEPHOAMYECKOH Tabmuue, c
YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHIHSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB | 3apsi sapa, ooIiee
YHUCIIO 3JIEKTPOHOB M PACIPE/IEICHNE UX TI0 DIIEKTPOHHBIM CIIOSIM), OOBSICHITH O0IIHEe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB DJIEMEHTOB M MX COCIMHEHHH B MpeAesiax MalbIX MEPUOJOB U IIaBHBIX MOATPYI C
y4ETOM CTPOEHUS HX aTOMOB;

KJIacCU(UIMPOBATh XMUMUYECKHE 3JIEMEHTHI, HEOPraHWYeCKHEe BElIeCTBA, XMUMUYECKHE peakiuu (T
YHUCITy ¥ COCTAaBY YYaCTBYIOIINUX B PEAKIMU BEUIECTB, IO TEIUIOBOMY 3((eKTy, o M3MEHEHHIO CTeTIeHeH
OKHCJICHUS XUMUYECKUX DIIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CIEUUPHUSCKHEe XUMHUECKHE CBOWCTBA MPOCTBIX U CIOKHBIX
BEIIECTB, MMOATBEPK/Iasl ONMCAHNE MTPUMEpPaMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMHUUYECKUX PEaKIIHil;

COCTaBIISITh YPaBHEHUs DJICKTPOJIMTUYECKOW TUCCONMAIMKA KHCJIOT, IIeNoYed M COJieH, IMONHBIE |
COKpamI€HHBIE YPaBHEHUS pEaKIWii WOHHOTO OOMEHa, ypaBHEHHUS peaklui, ITOATBEPIKIAOIIINX
CYIIECTBOBaHUE TEHETHUECKON CBSI3M MEXK/y BEIIECTBAMU PA3IMIHBIX KJIACCOB;

pacKpeIBaTh CYIIHOCTh OKHCJIWTEIHHO-BOCCTAHOBHUTENBHBIX PEAKIMA ITOCPEJACTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHca ITUX pPeakiui;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAaHUS
XUMHUYECKUX MPEBPALICHAN B PA3IINIHBIX YCIOBHSIX;

BBIUMCIISITH OTHOCHUTENBHYIO MOJIEKYISAPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO AJIEMEHTa M0 (opMyJie COSIMHEHHS, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMPOBOAHTH
PacUéThI 10 ypaBHEHUIO XUMUYECKOH peaKIny;

coOoIaTh MpaBWiia TOJIB30BAaHUS XMMUYECKOH MOCy/ol W JIabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe
MpaBwiia OOPAIIEHHsI C BEIECTBAMH B COOTBETCTBHUU C MHCTPYKIMSMHU TIO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHAYECKHUX OIBITOB IO TIOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB (aMMHAaKa W YTIIEKHCIOro
rasa);

MPOBOJIUTH PEAKIIMH, IOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB Pa3jMYHBIX BEHIECTB: PACIIO3HABATh
OMBITHBIM MYTEM XJIOpUA-, OpOMHUI-, HOAMI-, KapOoHaT-, (ocdar-, CUIMKar-, Cyabhar-, THAPOKCUI-
WOHBI, KaTHUOHBI aMMOHHS M HWOHBI HM3YYCHHBIX METaJUIOB, MPHCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTraHMYECKHUX BEIICCTB;

NPUMEHSTh OCHOBHBIC OIEpAIld MBICIUTENILHON JIESITENbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE,
00001IIeHIe, CHCTEeMaTH3aIMI0, BBISBICHUE MPUYHMHHO-CICICTBEHHBIX CBSI3€H — JUIsi M3YYEHUsSI CBOWCTB
BEIIECTB U XMMUYECKUX PEAKIIHH, ECTECTBEHHO-HAYYHbIE METO/Ibl ITO3HAHUS — HAOJIO/ICHNE, U3MEPEHHE,
MOJICTIMPOBaHKE, IKCIICPUMEHT (peabHbIA U MBICIICHHBIH ).
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