Pa6ouasi nporpamma

no yueOHoOMYy npeaMeTty «XuMus» 1Js 8-9-x Ki1accoB

[HosicHuTEIBbHASA 3alIUCKA

Pabouas mporpaMmMa 1o XMMUHM Ha YPOBEHb OCHOBHOTO OOIIETO 0Opa3oBaHMSI
mwia obyvaromuxcsi 8-9-x kmaccoB MBOY «lllkoma Ne21»  paspaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 oOpa3zoBaHuHM B
Poccuiickon @enepanumy;

o mpuka3za Munnpocsemienus ot 31.05.2021 Ne 287 «OO6 yTBepx)aeHUU
denepanbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa OCHOBHOTO
00111eT0 00pa30BaHUMY;

o ipukaza MumnnpocBemienuss oT 18.05.2023 Ne 370 «O6 yTBepkIeHUU
(penepanbHON 00pa30BaTENBLHON POrPAMMBI OCHOBHOT'O 00111er0 00pa30oBaHUs»;

o ipukaza MumnnpocBemieruss oT 22.03.2021 Ne 115 «O6 yTBepkIeHUU
[lopsinka opraHum3alMyd M OCYILIECTBICHHsS 0Opa3oBaTENbHOM AESITENBHOCTU 110

OCHOBHBIM  00IIe00pa3oBaTelbHBIM  MporpaMmMaM  —  00pa3oBaTebHBIM
nporpaMMaM HauyajJbHOrO OOLIEr0, OCHOBHOTIO OOIIEr0 W CpEeAHEero ooOIero
00pa3oBaHUsIY;

« KoHuenuus npenoaaBanusi yaeOHOTO peaMeTa « XUMUsD»;

« KoHuenuus 3x010ruueckoro 00pa3zoBaHus B CUCTEME 0011IET0 00pa3oBaHus;

«CIT 2.4.3648-20 «CanuTapHO-3MIMAEMHOJIOTHYECKHE TpeboBaHUSA K
OpraHM3alysiM BOCIHTAHUA W OOy4YeHUs, OTIAbIXa W O3J0POBJICHUSA JETeH U
MOJIOJICKW», YTBEPKICHHBIX TOCTAHOBIIEHWEM TJIABHOTO CAaHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'uruennueckre HOPMATUBBI W TpeOOBaHUS K
obecrieueHuio 0e30macHOCTH U (Min) 0E3BPETHOCTH IS YeIOBeKa (haKTOPOB CPEIIbI
oOUTaHUS», YTBEP)KICHHBIX IMOCTAHOBJICHHEM TJAaBHOTO CAHUTApPHOTO Bpaya OT
28.01.2021 Ne 2;

e yueOHOTO IIJJaHA OCHOBHOTO OOIIEro o0pa3oBaHUs, YTBEPKIECHHOTO
npukazom MBOVY «lIlkoma Ne2ly» ot 31.08.2023 Noe 175 «OO0 yTBepkaeHuu
OCHOBHOU 00pa3oBaTeILHON MTPOTPpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs Y,

o (peepanibHOI paboueit mporpaMMbl IO yueOHOMY TIpeAMETY « XUMUS.

PaGouass mporpamMmma  OpuUEHTHpOBaHa Ha  IEJEBbIE  MPHOPHUTETHI,
chopMmynupoBaHHbIe B PeaepaibHOM paboyelt mporpamMme BOCIIUTAHUS U B pabouei
nporpamme BocnuTanusi MBOY «lllkona Ne21y.

[Iporpamma 10 XUMHMM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHus
COCTaBliecHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBE (hesepaibHON paboueit MporpaMMbl BOCTTUTAHUS
U C Yy4éTOM KOHIEMNIMH TMpenojaBaHusi y4yeOHOro mpenMera «XHUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu.

[IporpaMma mo xumuu JaET MPEACTABICHUE O MLENAX, OOIIeld CTpaTeruu
oOyueHusi, BOCIUTAHUS M Pa3BUTUS OOYy4AIOUIMXCA CpPEACTBAMHU Y4eOHOTO



npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE IPEAMETHOE COJIep KaHUe,
MpeayCMaTPUBACT pacIpeielieHue €ro Mo KiaccaM M CTPYKTypUPOBaHUE IIO
pazieliaM W TeMaM MpOrpaMMbl O XUMHUHU, OIPEACISACT KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKU COJIep KaHus, PEKOMEHIYEMYIO
MOCIEAOBATEALHOCTh  W3YYEHHMS XUMHM C  YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHMsl, a Takxke TpeOOBaHUHN K
pe3ynbTaTaM OOy4eHUs] XMMUU Ha YpOBHE 1eJIel U3ydeHHsl MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENBHON JEATEIbHOCTH OOyYaromerocs MO0 OCBOCHHIO
y4eOHOTO CoJIepKaHUsI.

3HaHWE XUMHUHU CIYKUT OCHOBOM [t (POPMHpPOBAHUS MHUPOBO33PECHUS
00yyJaroIerocs, €ro MpeaCTaBlICHUNH O MaTepUaIbHOM E€AMHCTBE MHPA, BAKHYIO
poJib UTparOT (QopMHUpyeMble XHUMHEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUIX
SHEPruu MW 00 HBOJIOLUMM BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TJIOO0ATbHBIX
npo0JieM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPTreTUUYECKOM,
MUILIEBOM U 3KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 3paBOOXPaHEHUS.

N3yyeHnne xumunu:

o CIIOCOOCTBYET  peaju3allMid  BO3MOXKHOCTEM  JJII  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 0011l U PYHKIIMOHAILHON TPaMOTHOCTH;

¢ BHOCUT BKJIaJ] B (pOPMHUPOBAHUE MBIIIJIEHUS U TBOPYECKUX CIOCOOHOCTEU
oOydJaronuxcsi, HaBBIKOB HMX  CAMOCTOSITEIBHOM  Y4eOHOM  JESITENbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIEJOBATEIIbCKUX YMEHUHN, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN JESITEIBHOCTH;

¢ BHAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAa€T OCHOBBI
LIEJIOCTHOTO B3TJIS/Ia HA €IMHCTBO MPHUPOJIBl U YEJIOBEKA, SIBIISETCSI OTBETCTBEHHBIM
ATaroM

¢ B (popMUPOBaHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyHarOIINXCS;

e CIIOCOOCTBYET (DOPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUYECKOE
o0Opa3zoBaHue 00yYaIOIUXCSI.

JlanHbie HampaBieHUS B OOYYEHHH XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SBISIETCS  MEJaroruvecKu
aJanTUPOBAHHBIM OTPAXEHHUEM 0a30BOM HAYKM XMMHH Ha OTMPENEIEHHOM dTare e€
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHHUS OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl TEPBOHAYAIBHBIX TOHATUA XWMHH, OCHOB
HEOPTaHMYECKOW XUMHM UM  HEKOTOPBIX OTHACJIBHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUU.

Crpyktypa coiep)kaHusi MPOrpaMMbl MO XUMHH C()OPMHUpPOBAHA HA OCHOBE
CHUCTeMHOro mnojaxoga kK e€ uzydeHuto. CojepKaHUe CKJIAIbIBACTCSI U3 CHUCTEMBI
MNOHATUI 0 XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI TOHATUH O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMbl CTPYKTYpPHO OpPraHM30BaHbl [0 HPUHIMUILY



IIOCJIEIOBATEIbHOIO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOI0 YPOBHS

¢ AaTOMHO-MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHHS;

o [Iepnoanueckoro 3akona /I. 1. Menzaeneera kak OCHOBHOTO 3aKOHA XMMHUH,

¢ YUEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3U;

o IPEJICTABICHUN 00 NEKTPOIIUTUYECKON JUCCOLMAIIMY BEIIECTB B PaCTBOpaXx.

Teopetnueckne 3HaHUSA pacCMAaTPUBAIOTCS Ha OCHOBE AMIIMPHYECKU
IIOJyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATENILHO OT OJHOTO
YPOBHS K IpYyTrOMY, BBIIOJIHSAS (PYHKIMH OOBSICHEHHUS M IPOTHO3UPOBAHMSI CBOMCTB,
CTPOEHMSI U BO3MOKHOCTEHN MPAKTUYECKOr0 MPUMEHEHHUS U MOIYUYEHHUS] U3y4aeMbIX
BEIIIECTB.

OcBoeHue mporpamMmbl 1O  XHMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHHUS] O XUMUYECKOM COCTABIIIONIEN HAYYHON KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPHUPOJIbl, HEHHOCTHOIO OTHOIICHMS K HAYYHOMY 3HAHHMIO M METOAaM
MO3HaHUs B Hayke. M3yueHue XMMHHM MPOUCXOAUT C MPUBICYEHUEM 3HAHUU U3
paHee M3y4YEHHBIX y4eOHBIX MHpeaMeToB: «Okpyxaromuid mup», «buonorus. 5—7
KJ1accb» U «Pu3nka. 7 Kiacey.

[Ipy wW3ydyeHHUH XUMHUM TPOUCXOAUT (QOPMUPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amaya y4eOHOro mnpeaMeTa COCTOMT B (OPMUPOBAHHUU CUCTEMBI XHUMHUYECKHUX
3HaHUW — BaKHEHIIMX (AaKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUH,
JOCTYNMHBIX OOOOLIEHU MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
OpUOOIIEHUH K HayYHbIM METOJaM TIO3HaHMsI TPU M3YyYEHUH BEIIECTB U
XUMHUYECKUX peakuui, B (JOPMUPOBAHUU M PA3BUTUHU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIbHOW U  Y4EOHO-UCCIEI0BATENbCKON
NEeSATEeIbHOCTH, OCBOEHUHM IMpaBUJl 0€30MacHOTrO OOpalieHusi C BElIeCTBAaMHU B
ITOBCETHEBHOM KU3HHU.

[Ipy u3yyeHMM XMMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30oBaHUs Ba)KHOE
3Ha4Y€HHE NMPUOOPENH TaKue 1EeNH, Kak:

o hOpMUpOBaHME UWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

e HAIIPABJIEHHOCTh ~ OOyuYeHUsT  HAa  CUCTEMaTHYeCcKoe  MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOSITEIbHON MO3HABATEIbHON JESTEbHOCTH, HAayYHbBIM
METOJIaM TO3HaHUsA, (POPMUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

 OOECTIeUeHNE YCIIOBUM, CIOCOOCTBYIOMUX MPHOOPETCHUIO OOYyJaroruMUCS
OMbITa Pa3HOOOPA3HON JEATETLHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOYCBBIX KOMIICTCHIIUI), MMEIONINX YHUBEPCAJIbHOC 3HAYCHHE ISt
Pa3IMYHBIX BUJOB JACSTEIBHOCTH;

o opMupoBanue oOmel  (QYHKIIMOHATBLHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBICHATH M OLEHUBATh SIBJICHUS
OKpY’KAIOILIETO MUPA, MCIONb3Yysd 3HAHUSA M OMNbIT, IMOJyYEHHbIE IPHU H3yUYECHUU



XUMUH, TPUMEHSTh UX TIPU PEIICHUH MPoOJIeM B TOBCEAHEBHOM XKU3HU U TPYAOBOU
JIeSITEILHOCTH,

 hopMupoBaHKe y 0OYJAOMINXCSI TYMAHHUCTHUECKIX OTHOIICHUHN, TOHUMaHUS
IIEHHOCTH XUMHWYECKUX 3HAHUHU I BHIPAOOTKH ASKOJOTHYECKH II€IeCO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYJOBOM JACSATEILHOCTH B LENAX COXPAHEHUS CBOETO
3I0POBbS M OKPYIKAOIICH IPUPOTHON CpeIbl;

e PA3BUTHE MOTHUBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YyCBOGHHUSA  OOIIEUETOBEYECKUX  I[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(wiisi ¥ HaNpaBJICHHOCTH JajdbHEHIIero
00yueHus.

OGiiee 9uciIo 4acoB, OTBEACHHBIX JIJI1 U3YYCHUSI XUMUH HA YPOBHE OCHOBHOTO
obrmiero obpasoBanus, coctaisger 136 yacoB: B 8-M kitacce — 68 uacoB (2 yaca B
Heeno), B 9-M kiacce — 68 vacoB (2 yaca B HEACIIO).

JUist peanu3ani IPOrpaMMbl  UCIOJIB3YIOTCS YYEOHUKH, JIONYIIEHHBIE K
WCIIOJB30BAHUIO TIPU peau3allid HMMEIOUIUX TOCYJIapCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTEIbHBIX MPOTrpaMM HAYaJIBHOTO OOIIET0, OCHOBHOTO OOIIEro, CPEeaHEro
oOmiero o0Opa3oBaHUs OpraHU3aIUsIMH, OCYIIECTBISIIONIMMHU O0Opa30BaTEIbHYIO
JeSTeNbHOCTD, puKa3oM Munmnpocsermenus ot 21.09.2022 Ne 858:

« Xumus, 8 xmacc/ I'abpuensa O.C., OcrpoymoB W.I'., Cnamkos C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBenienuey;

e Xumus, 9 xmacc/ I'abpuensa O.C., OcrpoymoB W.I'., Cnamkos C.A.,
AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBenienuey;

o <..>

DIIeKTPOHHBIC 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHBIE K HCIOJb30BAHUIO
Py peaii3allid UMEIOIIUX TOCYJIapCTBEHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX
porpaMM  HadyajJbHOTO OOIIEro, OCHOBHOIO OONIEro, CpeaHero oOIIero
oOpazoBanus nmprukazom Munnpocsemieaus ot 02.08.2022 Ne 653:

o Xumwusl, 8 ximacc, DI'AOY IO «Axanemus MunnpocsenieHus: Poccuny;

o Xumusl, 9 xmacc, DI'AOY IO «Axanemus MunnpocsenieHus: Poccuny;

« DJIEKTPOHHBIN 0Opa3zoBaTenbHbI pecypce «Jlomammnue 3amanus. OCHOBHOE
obmee oOpaszoBanue. Xumus», 8—9 kiacc, AO M3natenbctBo «IIpocBemienney;

« Tpenaxep «O06mako 3Hanui». Xumus. 8 kiacc, OO0 «duznkoH Jlady;
«<,..>

Conep:xkaHue y4eOHOIro npeamMera

8-it kiace

IlepBoHaYa/IbHbIe XUMHUYECKHE IOHATHSA

[Ipenmer xumuu. Ponp XMMuM B )KU3HU YEIOBEKa. XUMHUSI B CHUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATrpPEraTHOE€ COCTOSHUE
BeniecTB. [loHATHE O METOJax MO3HAHUSA B XMUMHUHM. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKUE HJIeMEHTbl. CHMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U C10XKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.



Xumuueckasi popmyna. BageHTHOCT aTOMOB XUMUYECKUX IJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAsA aTroMHasg macca. OTHOCHTENbHAs
MOJIEKYJISIpHAsA Macca. MaccoBast 1011 XUMHAYECKOTO JIEMEHTA B COCINHEHUH.

KommmuectBo Bemectsa. Moisb. MoisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCIa CTPYKTYPHBIX €AMHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTMHEHUM.

@u3nvecKue U XUMMUYECKHUE SIBJICHUS. XUMUYECKash pEeakUuus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsS] MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Knaccudukarms
XMUMHAYECKHMX peaKluil (COSTUHECHNUS, Pa3IOKCHHS, 3aMeIIeHuUs, 0OMEHa).

XUMHYECKUMN IKCIIEPUMEHT

3HAKOMCTBO C XMMHYECKOW MOCYAOM, MpaBuiiaMud pabOThl B jJabopaTopuu U
npuémamu oOpalmieHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHUE U ONMUCAHUE
(u3NuecKuX CBOMCTB 00pa3loOB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢usndeckux (IMUIaBJeHWE BOCKA, TasHUE JIbJla, PACTUPAaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJICHCAIWS BOJbI) M XUMHUYECKHUX (TOpEHUE CBEYH, MPOKATUBAHHE
MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeNa ¢ KUCJIOTOW) SIBJICHUH, HAOIOICHUE U
OIMCaHWE TPU3HAKOB TNPOTEKAHUS XHMHUYECKHX peakiuil (pasiioskeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUAOM Oapus, pas3iioKeHUE TUAPOKCHIIA
memu (I1) mpu HarpeBanum, B3auMoieiCTBHE Kene3a ¢ pactBopoM cosm meau (1),
U3y4eHUE CHOocOo00B pa3lieleHHs] CMeced: C MOMOIIBI0 MarHuTa, (QUIbTPOBAHUE,
BbIMIApMBAHUE, JUCTWILIALUSA, XpoMarorpadus, IpOBEACHUE OYUCTKH IOBApEHHOM
COJIM, HaONIOJIGHWE W  OINMCAaHUE  pe3ylbTaTOB  IPOBEACHMS  OIBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3JaHUE MOJEIIEH MOJIEKYJI
(1rapocTepIKHEBBIX).

Baxueluue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kucmopom — 35€eMEHT U MpoCTOe
BelecTBO. HaxokaeHue Kuciopoga B HOpUpoje, (PU3NYECKHE M XHUMHYECKUE
cBoiictBa (peakiuu rtopeHms). Okcuubl. [Ipumenenwe kuciopoga. CrocoObl
MOJIy4eHUs] KUCIopoAa B JlabopaTopud W MPOMBILUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — ajuioTporHas MoguUKaIus KUCIopoa.

TeroBoit 3(PEeKT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- M SHIAOTEPMUYECKHE peakuud. TOIIMBO: yrojip M METaH. 3arps3HEHHE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anement u npocroe Bemectso. Haxoxkaenne Bogopoaa B Ipupoe,
(¢u3nyeckue 1 XuMUYECKIe CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MmoydeHus. Kucnotel
Y COJIH.

Mousipablit 00BEM ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CcBOWcCTBA BOAbl. Boma kak pactBoputens. PacTBOpBL.
HacellieHHBIE M HEHACBHIILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 1107151 BEIIECTBA B pacTBOpe. XUMHUUYECKHUE CBOMCTBAa BOJAbl. OCHOBAHHS.
Ponp pacTBOpOB B mpupoae M B KHU3HU 4enoBeka. KpyroBopoT BOAbI B NMPUPOAE.
3arpsA3HeHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHenuit. Oxcupapl. Knaccuduxanus
OKCHJIOB:  cosieoOpasyromre  (OCHOBHBIC,  KHCIIOTHbIC, aMQOTEpHbIC) U



HeconeoOpa3yomue. Homenknatypa okcunoB. Dusnueckue u XUMHYECKUE
CBOMCTBA OKCHUIIOB. [lomydeHne okcuaos.

OcHoBanus. Krnaccuduxanust OCHOBaHMN: IIEIOYM W HEPACTBOPUMBIC
ocHoBaHusa. HomeHknarypa ocHoBanui. Dusnueckue W XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHHM.

Kucnotel. Knaccuduxanusa kucior. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHocTm merasmoB H. H. bexerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa cosieil. @u3n4eckue U XMMHUUYECKHE CBOMCTBA COJIEH.
[Toyuenue conen.

I'eneTnyeckas cBsI3b MEXKAY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

XUMHYECKUMN IKCIIEPUMEHT

Ka4eCTBEHHOE ONPEACIICHUE COIEPKAHUS KHCIOPOJa B BO3AYyXE, NOJIYYEHUE,
coOuMpaHue, pacro3HaBaHWE W H3YyYEHUE CBOWCTB KHUCJIOPOJAA, HAOIIOJAEHUE
B3aMMOJICUCTBUSL BEIIECTB C KUCIOPOAOM M YCJIOBUA BO3HUKHOBEHHS W
npeKpamieHus: TopeHus (mokapa), O3HAaKOMJIGHHE ¢ oOpa3llaMH OKCUIOB H
ONKMCAaHUE WX CBOWCTB, MOJy4Y€HHE, COOMpaHUE, pPAaclO3HABAHWE M HW3YUYEHUE
CBOWMCTB Bojiopojia (ropeHue), B3amMmozeicTBre Boaopoga ¢ okcuaoM meau (1)
(BO3MOKHO UCIIONIb30BAHUE BUACOMATEPUANIOB), HAOJIONEHHE OOpa3IoB BEIICCTB
KonuyecTBOM 1 Moib, HccienoBaHuE OCOOEHHOCTEW pAacTBOPEHHUs BEIIECTB C
pa3JIMYHONM  PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHWE PACTBOPOB C  ONPEACIEHHOU
MacCOBOW JI0JIEH PaCTBOPEHHOIO BEIIECTBA, B3aMMOJEUCTBUE BOJBI C METaJlJIaMU
(matpueM ©  KajgblueM) (BO3MOXKHO  HCIOJB30BAaHHE  BHJICOMATEPUATIOB),
UCClIe[IOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIAcCOB,
HaOJII0/IeHNEe M3MEHEHHUsI OKPAaCKM MHAMKATOPOB B PacTBOpPax KHUCIOT M ULIEJIOYEH,
uzyueHue B3aumojeiictBus okcuma Mmeau (I1) ¢ pacTBOpoM CepHOM KHCIIOTHI,
KUCJIOT C METAUIAMH, pEaKUuMid HEWUTpaIu3aluH, IOJy4eHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa APYTMM H3 PAacTBOpa COJIH, PELIECHHE
DKCIEPUMEHTANIBHBIX 3a/1ad M0 TeMe «BaxHenmme Kiaccsl HEOPraHUYECKHX
COETUHEHUI».

Iepunoanueckuin 3axkoH u Ilepuoamueckass cucreMa XMMHYECKHX
jemeHToB JI. WU. MenneneeBa. CtpoeHue aTomMoB. XHMMHYECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIHH

[lepBble MONBITKM KiIacCU(PUKAIMK XUMHUYECKUX diieMeHTOB. IloHsATHE O
rpyImnax CXOMHBIX JJIEMCHTOB (IIEJOYHBIC U INEJIOYHO3EMENIbHBIE METaJLIbI,
rajoreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yr0T aM(pOTEPHBIC OKCHUJIbI
Y TUAPOKCHUIBI.

[lepuoanueckuii 3akoH. [lepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. KopoTkonepuoanas u ajyimHHoneproHas ¢popmsel [lepuoanueckoit
cucreMbl xumudeckux oiaeMmeHToB JI. M. MenneneeBa. Ilepuoasl u rpynimsl.
PU3NYECKHN CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB atoMHbIX saep. M3oronel. DnekTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000J0uek aroMoB  mepBbix 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl JI. M. MenaeneeBa. XapakTepUCTHKA XHUMHYECKOTO
AJIEMEHTA I10 €ro noJjoxkeHuto B Ilepnoanueckon cucreme 1. 1. Menaeneesa.



3aKOHOMEPHOCTH H3MEHEHUsl pajadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO TPYNIIAM U IIEPUOJAM.

3nauenue Ileproanueckoro 3akoHa u Ileprognueckoil CUCTEMBI XUMHUYECKHX
JJIEMEHTOB JUIsl pa3BUTHsA Hayku W npakTtuku. [[. M. MenneneeB — y4yé€HbIM U
IPaKJaHUH.

Xumudeckass cBs3b. KoBaneHTHast (mojisipHass ¥ HEMOJSIPHAs)  CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. FIOHHas CBA3b.

Crenenp  okucneHuss.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpoueccsl OKHUCIEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUMN IKCIIEPUMEHT

U3ydyeHue oOpas3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJAEHCTBUE
TMAPOKCHJA IIMHKA C pacTBOpaMU KHCIOT W WIEJIOYEH, IIPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPAMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLIAN
(ropeHue, peakiuu pa3ioKeHus, COCTUHEHHS).

MexnpeaMeTHble CBS3H

Peanmzamusi MeXnpeaMETHBIX CBsA3€M NpU HM3YyYECHUH XMMHHM B 8 Kiacce
OCYUIECTBJISIETCS. 4YEpe3 HCIOJb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHUH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSATHUS. HAay4yHBIM (hakT, runoresa, TEOpHs,
3aKOH, AaHaJU3, CHUHTE3, KilacCUPUKalus, M[EpUOJUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@duznka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYNa, 3JEKTPUUYECKUH 3apsiji, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEILIECTBAa, TIa3, (U3NYECKUE BEJIMYUHBI, EIUHUIIBI
M3MEPEHNS, KOCMOC, TUIAHETHI, 3BE3bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TTOPOABI, TIOJIE3HBIE
HCKOMIAaEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9-ii knace

BemecTBO M XUMHUYECKasl peaKkuus

[Tepuomnueckui 3akoH. Ilepuognueckas cucTeMa XUMUYECKUX BJIEMEHTOB /I,
N. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOMCTB
XMMHUYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KU, KAIbLHUS U UX COCIUHECHHMN
B COOTBETCTBMM C IIOJIOKEHHEM 3JIeMeHTOB B llepuoamyeckont cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUUYECKOW CBA3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMNA KPUCTAJUIMYECKOW PEIIETKUA U
BHJla XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJIacCaM HEOPTraHUYECKUX
COCMHEHUN, T€HETUYECKas CBSA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanms XUMUYECKHX PEaKIUil 10 pa3IUUHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, IO TeruioBoMy 3ddekrty, Mo



M3MEHEHHUIO CTEMEHEH OKHUCIICHHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUACTHIO KaTajam3aTropa). DK30- M DHIOTCPMHUYECKUE PEAKIIMH, TEPMOXHUMUYCCKHE
YpaBHEHMUS.

[lonsiTHE O CKOpOCTH XHMMHUYECKOW peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [IoHsATHE O TOMOTreHHBIX M Te€TEpPOre€HHBIX
peakumsx. [lonarue o xaramuse. IloHsTe 0 XMMu4yeckoM paBHOBecHH. DaKTOpHI,
BIMSIOIIAE HA CKOPOCTh XHMHMYECKOW pPEaKUMH M TOJOKEHHE XUMUYECKOTO

PaBHOBCCHA.
OKMCIIMTEIbHO-BOCCTAHOBUTEIBLHBIC PCaKIu, C-)JIGKTpOHHHﬁ OaaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM PCAKIUU. CocraBneHue ypaBHGHI/Iﬁ

OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HUCIHOJIB30BAaHMEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopust dIEKTPOIUTUYECKON AUCCOLMALNANA. DIIEKTPOJIUTHI U HEAIEKTPOJIHTHI.
Katnonel, aHnoHbl. MexaHn3M AMCCOIMALMKA BEIIECTB C PA3IUYHBIMU BUIAMHU
XUMUYECKO# cBsi3U. CTeneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuuu nmonHoro oOMeHa. Y cloBUsI TPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
IIOJHBIE W COKpAIIEHHBICE HWOHHBIE YpaBHEHUs peakuuil. CBOHCTBa KHUCIOT,
OCHOBAaHMI U COJIEN B CBETE MPEACTABICHUN 00 3JEKTPOIUTUYECKON TUCCOLUALIUY.
KauecTtBeHHble peakuiny Ha HOHBL. [IoHsATHE O THAPOIU3E CONEM.

XHUMHYECKUH IKCIIEPUMEHT:

O3HAKOMJICHUE C MOJEISAMH KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKUX
BCIIECTB — METAUIOB M HeMeTauioB (rpadura W anmasa), CIIOKHBIX BEIIECTB
(xyopua HaTpus), UCCIICOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOH PEaKIUu OT
BO3JCHCTBHUS  pa3iaMuHbIX  (AKTOPOB, HCCIEAOBAHUE  DIEKTPOIPOBOJHOCTU
pPacTBOPOB BEIIECTB, POIIECCa JUCCOLUAIIMN KUCIIOT, MENI0YeH U coyell (BO3MOXKHO
UCTIOJIb30BAHNE BUJICO MATEPUAIOB), MPOBEIACHUE OIBITOB, HJUIFOCTPHPYOIINX
NPU3HAKK TIPOTCKAHUs peakiuii WoHHOro oOMeHa (oOpa3oBaHHME OCaJIKa,
BBIJICJICHUE Ta3za, OOpa30BaHUE BOJbI), OMBITOB, HJUIFOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuil (rOpeHue, peakiuu pasiioKeHHs,
COCIAMHEHUS), PACIO3HABAHME  HEOPTaHUYECKUX  BEHMIECTB C  IOMOIIBIO
Ka4ueCTBEHHBIX PEAKLIMI HA HOHBI, PEHIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranbl u MX coeiMHEHUSA

OObmass xapakTepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHble CTENeHu OkucieHus. CTpoeHue U (PU3MUECKHe CBOMCTBA IMPOCTHIX
BEIIIECTB — raJioreHoB. XMMHUYECKHE CBOMCTBA Ha puMepe xyiopa (B3aumMoieicTBre
C MeTajulaMH, HeMeTayulaMH, Inenodamu). XiopoBogopoxa. CoJsiHas KHCIIOTa,
XMMHUYECKHE  CBOMCTBA, MOJYyYECHHE, IpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJOPOJA HAa OPTraHU3M 4YeJIoBeKa. BaxxHelre XJIOpHuIbl U UX HAXOXKICHUE B
IpUPO/IE.

O6mas xapakrepucTtuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapakKTepHble CTeneHu okucieHus. CTpoeHue U (PuU3nyYecKue CBOICTBa
IPOCTHIX BEIIECTB — KMCIOPOJA U CEPbl. AJUIOTPOITHBIE MOJU(PHUKALMK KUCIOPOJa U
ceppl. Xumudeckue cBoicTBa cepbl. CepoBOAOpOd, CTpoeHue, (pu3snueckue u
XUMUYECKUE CBOMCTBA. OKCUIBI CEPbl KaK IPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kucnoTa, GU3NIECKUe U XUMUYECKHE CBOICTBA (00IIHMe KaK MpeACTaBUTEIS



KJlacca KHCJIOT M crenupudeckne). XUMUYECKHE PEaKIUd, JIeXKAIUe B OCHOBE
MIPOMBIIUIEHHOIO0 CHoco0a IMONy4YeHUs: CepHOMl KHCIOThL. llpumenenue cepHo
kucnoTel. ConM CepHOM KHUCIOTHI, KadeCTBEHHas peakiusi Ha Cylb(ar-uoH.
Haxoxnenue ceppl u €€ coelMHEHUMH B Ipupone. XHMMHUYECKOE 3arpsA3HCHHE
OKpYKAaIOMIe Cpelbl COSAMHEHUSMH Cepbl (KHCIOTHBIC JOXIH, 3arps3HCHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHUS.

O6mias xapakrtepuctuka d3JeMeHTOB VA-rpymmbl. OCOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIECHHs. A30T, paclpocCTpaHEHUE B IMPHUPO/IE,
dusnueckue u xumMuueckue cpoiictBa. Kpyrosopor azora B npupoje. AMMUak, ero
du3nueckrue 1 XMMUYECKUE CBOWMCTBA, MOydeHue U npuMmenenue. Cojm aMMOHUS,
ux Qu3nyeckue U XMMHUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakiusi Ha
MOHBl aMMOHHUS. A30THasi KHCIIOTa, €€ TOJIydeHHe, (PU3UYECKHEe U XHUMHYECKUE
cBoiicTBa (oOmMe Kak TPEJACTABUTENS Kjacca KHUCIOT W CIEHU(PHUECKUE).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIbHBIX yJIOOPEHHUIA.
XUMHUECKOE 3arpsi3HCHUE OKPYKAIOMICH Cpebl COCTUHCHUSIMU a30Ta (KUCIOTHBIC
JOXIW, 3arps3HEHUE BO3/AyXa, MOYBBI W BOA0EMOB). docdop, amioTporHbie
Moaudukauuu ¢gocdopa, pusnueckue U xumudeckue cporcta. Okcup ¢docdopa
(V) u docdopnas kucmora, uU3NYECKHEe U XUMUYECCKHE CBOWCTBA, TOIYyYCHUE.
Hcnonb3oBanue pocdaToB B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

O6mras xapakrepucTtuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapaKTEepHbIE CTETICHH OKUCIICHUS. YTIEPO, aJULIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHHe B IpUpojie, (PU3NUECKHEe U XUMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopor yriepona B mnpupoge. Okcuisl yriepona, UX (u3MUecKue u
XUMHUYECKUE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3Mbl, [OJIYYEHHE U
IpUMEHEHHEe. DKOJIOTHYECKHe MPOoOJIeMbl, CBs3aHHbIC ¢ okcuaoMm yriepoaa (1V),
rUnoTe3a TJ00aTbHOIO MOTEIUICHHUS KiMMaTa, MapHUKOBBIM 3(dext. YronpHas
KHCIIOTa U €€ coild, UX (PU3MYECKME W XUMUYECKHE CBOWCTBA, MOJYyYEHUE U
npumeHeHue. KauecTBeHHass peaknusi Ha KapOoHaT-woHBI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIMLIMHE, TPOMBIIIUIEHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHavasibHBIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIMHEHMSIX
yriepona (MeTaH, 9TaH, dTHJICH, alleTUICH, dTAHOJ, TIMIEPHH, YKCYCHAsI KUCIIOTA).
[TpupoaHble HCTOYHHMKH YIJIEBOAOPOAOB (yrojib, MPHPOIHBIA Tra3, HeTh),
OPOAYKTHI UX MepepaboTku (OEH3HMH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: XKHUPAX, OCNKaX, yriaeBoJgax — U UX
poiii B KU3HM UeloBeka. MarepualibHO€ €IUHCTBO OPraHHYECKUX U
HEOPTaHUYECKUX COCITMHCHUN.

Kpemuwmii, ero ¢usnueckue ©W XHUMHUYECKHE CBOWCTBA, TMOJyYE€HUE U
npuMmenenue. CoeuHeHus KpeMHus B ipupoae. O0miue npeacTaBieHust 00 okcue
kpemuus (V) u xkpemuueBoii kuciaore. CHIMKAThI, UX HCIOJIb30BaHHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHellre cTpouTeNnbHbIE MaTepualbl. KepaMHKa, CTEKIIO,
IIEMEeHT, ©OeToH, kene300eToH. [Ipobiembl 06€30macHOrO0  MCIHOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HHU.

XUMHYECKUMN IKCIIEPUMEHT

U3y4YeHHEe 00pa30B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPU3HAKOB



WX TPOTEKAHUS, OMBITHI, OTpaXKaroIe (PU3NYECKHE U XUMHUYECKHE CBONCTBA
raJJloreHOB M HMX COCIUHCHHH (BO3MOXXHO HCIIOJBb30BaHUE BHUICOMATEPHAJIOB),
O3HaKOMJICHHE ¢ 00pa3aMu XJIOpUA0B (raJIoreHUI0B), 03HAKOMIICHHE ¢ 00pa3iaMu
ceppl W e coequHEHUSAMH (BO3MOJXKHO WCIIOJIB30BaHUE BHICOMATCPHATIOB),
HaOIIoZICHUE TIpollecca OOYTIIMBAHUS caxapa IMOJ| ACHCTBHEM KOHIICHTPUPOBAHHOU
CEepPHOM KUCJIOTHI, M3YYEHHUE XUMHUUYECKUX CBOMCTB pa30aBICHHONW CEPHOMN KHCIIOTHI,
IIPOBEJICHNE KAYECTBEHHOM peaklu Ha Cyib(aT-uoOH W HAOMIOJeHHE MpHu3HaKa e
IPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaMH a30Ta, dochopa u HX
coeuHEeHHH (BO3MOYKHO HCIOIb30BaHUE BHACOMATEPUAIOB), 00pa3iaMH a30THBIX U
dbochopHbIX yaoOpeHui, MOIydyeHHe, COOMpaHHe, paclo3HABaHUE M H3YyUYCHHUE
CBOMCTB aMMMakKa, NHPOBEICHUE KAYECTBEHHBIX pEAaKIUM HAa HMOH aMMOHHS H
dochar-uoH W HU3ydYeHHE MPU3HAKOB MX TNPOTEKaHHUs, B3aUMOJIECHCTBHUE
KOHIICHTPUPOBAHHON a30THOH KHCJIOTHI C MeIblo (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATECPHAIIOB), HM3Y4YCHHE MOJCIIed KPUCTAIMYCCKHX PEIIETOK —ajiMasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHWE C TIPOILIECCOM aJICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a, MNOJYYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYEHUE CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJCHUE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT W CWJIMKAT-UOHBI U M3yUECHHE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJIEHHE C NPOAYKIHUEH CHUIMKATHOW MPOMBIIUICHHOCTH,
pEIIEHNE SKCIICPUMEHTANIbHBIX 3aJay 10 TeMme «BakHehllne HeMeTaulbl U HUX
COCMHECHUS.

MeTaiibl 1 UX COECIMHEHUS

OO6mas XapakTepruCTUKa XMMHUYECKUX JJIEMEHTOB — META/UIOB HAa OCHOBAHUH
ux mnosioxkeHuss B Ilepuommueckor cucreme xuMudeckux osyemeHtoB . U.
MenpeneeBa U cTpoeHus aToMoB. CTpoeHue MeTaaioB. MeTtamiudeckas CBSI3b U
METAJINYECKask KpUCTALINYECKAs PEIIETKA. DIEKTPOXUMUYECKUI P HAIIPSKEHUM
MeTaiu1oB. Puznyeckne W XUMHUUYECKHE CBOMCTBA MeTauioB. OOmHe CriocoObl
MOoJdyYeHus: MeTauioB. lloHsATHE O KOPpPO3UM METALUIOB, OCHOBHBIE CIIOCOOBI
3amUThl X OT Kopposuu. CruiaBel (CTallb, YyT'yH, JIOPATIOMUHUIN, OpOH3a) U HMX
MIPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[I{enounpie MeTauIbL: MONOKEHHE B llepmonnueckol cucTeMe XMMHYECKUX
sanemeHToB JI. M. MeHueneeBa, CTpOEHHE HMX ATOMOB, HAXOXKJIEHHUE B IPUPOJIE.
dusnyecKkne U XUMHYCCKUE CBOMCTBA (Ha mpuMepe HATpus M Kaimust). OKCHIBI U
TUAPOKCHABI HaTpusi © Kaus. [IpuMeHeHue IIEJIOYHBIX METAUIOB M HX
COCJIMHCHMH.

[[lenouyHo3eMenbHbIE  METAJUIbl MarHud W KajJdbLlMW. MOJOXKEHHUE B
[lepnoanueckoit cucreme xuMu4eckux 3yeMeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxO0XJIeHHWE B Npupoje. PU3NUYECKUE U XUMUYECKUE CBOMCTBA MarHusi
KaJblus. BaxHee coeuHeHus Kaubius (OKCHI, THIPOKCHI, coJin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHEHUS.

AJIOMUHUNA: TIOJI0)keHUE B [leproandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMA, HAXOXKAECHHUE B mpupone. Dusndyeckue u
XUMUYECKHE CBOMCTBa alOMUHUs. AMGPOTEpPHBIE CBOMCTBA OKCHJIAa U THIPOKCHIA
ATIOMHUHUS.



Kenezo: monoxenne B Ilepuoandyeckon cUCTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenpneneeBa, CcTpoeHME aroMa, HaxoxJacHWE B mpupoae. Duszuueckue u
XHUMHUYCCKHE CBOMCTBA kejie3a. OKCHIIbI, TUAPOKCUABI B coiu skerne3a (1) u xenesa
(1), mx cocraB, CBOWCTBA M MOJTyYCHHE.

XuUMHYECKHUMN IKCIIEPUMEHT:

O3HAaKOMJIEHHE C oOpa3llaMi METAJJIOB M CIUIABOB, WX (HU3UUYECKUMU
CBOWCTBAMH, H3YYCHHE  pE3yJIbTAaTOB  KOPPO3MH  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJICOMATEPHATIOB), OCOOCHHOCTCH B3aUMOJICHCTBUS OKCHJA
Kalbllusd WM HATpusi ¢ BOAOM (BO3MOXHO HCIOJb30BAHUE BHICOMATCPHUAIIOB),
UCCIIEOBAHUE CBOWCTB KECTKOM BOJIbI, MPOLECCA TOPEHUA KEJe3a B KUCIOPOJE
(BO3MOKHO  HWCIOJIB30BAHHME  BHUJICOMATEPHATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMi Ha MOHBI: MAarHHs, KaJIbIIMs, AJIIOMAHUS, IMHKA, Xxere3a (I1)
u xemne3a (I11), memu (l1), HaOMIOACHWE W ONMMCaHWE IMPOIECCOB OKPAITUBAHUS
IUTAMCHH WOHAMH HATpusA, Kaimusd W Kaidblusg (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICA0BaHNE aM()OTEPHBIX CBOMCTB I'MIPOKCH 1A aTIOMUHUS 1
TUAPOKCUA LIUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/au 1o Teme «BaxHeilmme
METAJLIbI U KX COCTUHECHUS.

XHUMHS M OKPY:KaOLIas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM >XM3HHM 4YesloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKHX peakiuii B ObiTy. [lepBas momois mnpu
XUMHYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HCHUE OKpYKaromiel cpemasl (mpeaenabHas IOMyCTHMAs
KOHIIeHTpaIus Bemiects, Aanee — [1JIK). Poiab XuMuu B pelieHUH 3KOJIOTHYSCKUX
po0em.

XHUMHYECKUMN IKCIIEPUMEHT:

W3yYCeHHE 00paslloB MaTepHalioB (CTEKIIO, CIUIaBbI METAUIOB, TOJUMEPHBIC
MaTepHUAIbI).

MexnpeaMeTHbIe CBA3H

Peanuzammss MeXIpeAMETHBIX CBS3eH TpH HM3YYCHUHM XUMUU B 9 Kitacce
OCYILIECTBIISIETCS 4Y€pe3 HUCIMOJb30BAaHHE Kak OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK U MOHATHUH, SIBISIOMIMXCS CUCTEMHBIMU JUISI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOmme ecTeCTBEeHHO-HAy4YHbIE TOHATHSA. HAy4HbIH (haKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCupUKalus, TMEePUOAUIHOCTh, HAOIIOICHNUE,
SKCIEPUMEHT, MOJCIMPOBAHUE, HU3MEPEHUE, MOJIEIb, SBICHHUE, NAPHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIBI.

®u3uka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaaMOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsig, MIPOBOIHUKH,
MOJIYIIPOBOAHUKH,  JTUAJCKTPUKH, (POTO’JIEMEHT, BEIIECTBO, TeEJNO, OOBEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, T'a3, pacTBOP, paCTBOPUMOCTh, KPUCTAILIINYECKAS
pemérka, CIiaBbl, (U3UYECKUE BEIMYMHBI, €IUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbBIC
yI0OpEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

H.]IaanyeMLIe pe3yJabTaTbl 0CBOCHUSA y‘l@ﬁHOFO npeamerTa

JINYHOCTHBIE Pe3yJIbTATHI

JIngyHOCTHBIE  pE3yJbTaThl OCBOEHHUSI MPOrPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTHTAIOTCA B XOJA€ OOY4YeHHMs] XMMUU B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JIyXOBHO-HPABCTBEHHBIMU ILIECHHOCTSIMH, TPUHSITHIMU B
oOlllecTBE TMpaBUJaMH W HOPMaMH TIOBEJIEHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTO3HAHUsl, CAMOPA3BUTHUS U COIMAIM3AIMN O0YHArOITUXCS.

JIndHOCTHBIE ~ pe3ydbTaThl  OTPAXKalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaTbCA CHCTEMON MO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAUUA H
pacIIMpeHne OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIICHUS] K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAay4yHOMY HACJICJWI0, TOHUMAHMS 3HAYCHUS XHUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CHOCOOHOCTH BIaAECTh JOCTOBEPHON HH(poOpmMainuend o
MEePEOBbIX JOCTHUKEHUSAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2)rpakIaHCKOro BOCTIMTAHMS

OPEACTaBICHUS O COLUMAIBHBIX HOPMAaxX M IMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JEATeNbHOCTH TpHU
BBITIOJIHEHUN Y4YE€OHBIX, TO3HABATEIbHBIX 3a/lad, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/]JaHWU Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHUMAaHUIO
¥ B3aMMOIIOMOIIIH B TIPOIIECCe ATOM y4eOHOM e TeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TMOBEJICHUE U TOCTYNKU CBOMX TOBAPUINEH C MO3UIUA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCJIEACTBUN MOCTYIKOB,

3)IIeHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pAa3BUTHUA HAYKH M COCTaBJIAIOIINE
OCHOBY JJIsl TIOHMMaHUs CYIIHOCTH HAay4YHOW KapTHHBI MHUpA, MPEJCTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI MPHUPOJbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEJIbHbIE MOTHUBBI, HANPABJICHHBIE HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIUMBIC 11 OOBSICHCHHUS HAOJI0IaeMbIX ITPOIICCCOB MU SIBIICHHM,
MMO3HABATENIbHON, WH(OOPMAIMOHHOW M YWTATEIhCKOW KYJIBTYpPbI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOH paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKMMU CPEACTBAMU  HMH(POPMAIMOHHBIX
TEXHOJIOTUH,

UHTEpEC K OOyYEHHIO M T[IO3HAHMIO, J0O003HATENLHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEI0BATEIbCKON



NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH W YPOBHS OOydYeHUS B
aJIbHEUIIIEM,

4)dopMupoBaHus KYyJIbTYPhI 310POBbS:

OCO3HAHHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIICHHUSI K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >XKU3HH, OCO3HAHHWE TMOCIEICTBUI U
HEIPUATHE BPEAHBIX MPHUBbIUEK (YHOTPEOICHHS aJKOrojis, HApKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COOJIFOZICHHS TpaBWJI  OE30MACHOCTH TMpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECCTBAMH B OBITY U peaIbHOMN KU3HH,

5)Tpya0BOro BoCIMTAHHUS

UHTEpEeC K MPaKTHUYECKOMY M3YUYEHHIO MPodecCcuil U Tpyaa pa3IuyHOro poja,
yYBaXCHHE K TPYAY U pe3yJibTaTaM TPYJAOBOU JESITEILHOCTH, B TOM YHCJIC HA OCHOBE
IPUMEHECHHUS  TPEJAMETHBIX  3HAHUW 10  XMMHH, OCO3HaHHBIA  BBIOOpP
WHJIUBUAYAJIbHOW TPAEKTOPUHU MPOJOJLKEHUST 00pa3oBaHUsl C YYETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIemHon npodeccCuoHanbHON IEATeIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHON CpeIe;

6)3K0JIOrHYeCKOro BOCIIHTAHMS

AKOJIOTMYECKH 11€71€CO00pPa3HOE OTHOIICHUE K MPUPOJIEC KaK UCTOUHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, MOHMMAaHWE IIEHHOCTH 3JI0POBOIO H
Oe3ormacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHHS
npaBuJ1 0€301aCHOTO TIOBEJICHUS TIPH pabOTe ¢ BEIIeCTBAaMH, a TAK)KE B CUTYyaIlUsIX,
YTPOKAIOIINX 37I0POBBIO U KU3HU JIIOACH;

CITIOCOOHOCTH MPHUMEHSTH 3HAHMUS, IMOJydaeMble MPH H3YYCHUHU XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXAIOUIEH NPUPOAHOM CPENIOH, ISl NTOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphbl, OCO3HAHHUS  IJIOOAJBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEeM W MyTeW UX pPEHICHUs MOCPEICTBOM METOJ0B XHUMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThLCSA MM B IMO3HABATEJIHHOM,
KOMMYHHMKATUBHOW M COLMAIBHOMN MTPAKTHKE.

MeTanpeamMeTrHbie pe3yabTaThl

B cocraBe wMmeranpeaMETHBIX PE3YJbTATOB BBLACISIOT 3HAYMMbIC IS
(GbopMHpOBaHUS MUPOBO33pEHHSI OOIICHAYYHBIC MOHSTUS (3aKOH, TCOPHSI, IIPUHIIHII,
runore3a, (akT, CHCcTeMa, MPOIECC, OSKCICPUMEHT U JIPyroe.), KOTOpbIC
HCIOJIb3YIOTCS. B €CTECTBEHHO-HAyUHBIX YYEOHBIX NpeIMeTax U IO3BOJISIIOT Ha
OCHOBE 3HaHHMM U3 3THUX MpeIMETOB (POPMHPOBATH MPEICTABICHHE O IEJIOCTHON
HAYYHOW KapTHHE MHpa, U YHHBEPCaJbHbIC yueOHbIC NeicTBUS (MO3HABATEIBHBIC,
KOMMYHHUKATUBHBIC, PETYJISTHBHBIC), KOTOpbIe 0OecmeynBaoT (HOopMUpOBaAHUEC
TFOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBbie j1ornueckue 1eicTBUs:

YMEHHUS HCIOJB30BATh NPHUEMBI JIOTHYECKOTO MBIIUIEHUS I[PU OCBOCHUHU
3HAHWIA: PACKPBIBATH CMBICT XMUMUYECKUX MOHATHH (BBIACIATh MX XapaKTepHbBIC
MPU3HAKK, YCTAHABIMBATH B3aWMOCBS3b C APYTHMMHU MOHSTHSIMH), HCIOJIB30BaTh



MOHSTHS JIJIs1 OOBSICHEHHSI OTACNbHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCHU(PHUKAIMM XMMHUYECKHUX BEHIECTB M XUMHUYECKUX DPEaKIIHH,
YCTaHABIMBAaTh MPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YyYEHMS,
CTPOUTH JIOTHYECKHE PaCCYXIeHHs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH),
JIEJIaTh BBIBOJIBI U 3aKIIOUYEHUS;

yMEHUE TIPUMEHSITh B TpoOIecCe TO3HAHUSA TMOHATUSA (MpeJAMeTHbIE U
METaIpeIMETHBIC), CUMBOJIMUCCKUE (3HAKOBBIC) MOJICIH, UCIOIb3yEMbIC B XUMHUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHBIC MPEACTABICHUS —
XMMHAYCCKHI 3HAK (CHMBOJ JJIEMEHTa), XMMHYecKas ¢GopMyida U ypaBHCHHE
XUMHUYECKON peakiy — MpU PEIICHUU y4eOHO-TI03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapAaKTEPU30BATH CYIICCTBEHHBIC
NPU3HAKK M3Y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBUSIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3UM U
MPOTUBOPEYMS B U3YHUAEMbIX IPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUA:

YMEHUE HCMOJIb30BATh IIOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MTO3HAHHUS, a TAK’KE B KAYE€CTBE OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3BI 110 MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

OpuoOpeTeHNE OmbiTa IO IUIAHUPOBAHUIO, OPTaHU3allUd U IPOBEACHUIO
YUYEHHYECKUX OSKCIIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOJOM IpoIliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €r0 pe3yibTar, (HopMyIHpoBaTh 000OLIEHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM IPOBEAEHHOTO OIBITA, UCCIIEI0BAaHUs, COCTABIATh OTUYET O
poJieIaHHON paboTe.

Pabora c nndopmanueii:

YMEHHE BBIOMpATh, AaHAJU3UPOBATH W HMHTEPIPETUPOBATH HH(GOPMALIUIO
pa3IMYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAST ~ JIUTEpaTypa XHMHUYECKOTO  COJICPIKAHUS, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIECHUBATH IMPOTUBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POpPMAIIHIO;

YMEHUE NPHUMEHSTh PA3IMYHbIE METOJbl U 3aMpOChl MPHU MOUCKE U OTOOpE
MH(pOpMAMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JUISl BBIIOJHEHUS
yueOHBIX U MO3HaBaTeJIbHBIX 3a/1a4 ONpeAeNEHHOTO THUIa, PUOOPETEHUE OMbITa B
o0jacTd  HCMONB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTHBHOI'O HCIIOIb30BAaHUS PA3JIMYHBIX MTOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (GOpMY IpeICTaBICHUsS MHPOPMALUU U
WUTFOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu hopmamu rpaduKi U IX KOMOWHAITUSMH;

YMEHHE HCIIOJIb30BaTh M  aHAJU3UpOBaTh B Mpolecce ydeOHOM U
UCCJIeI0BATENBCKON JEATEIBbHOCT HMH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTAa HA COCTOSHUE OKpYXKaloled MNpUupoIHON
Cpelibl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIC JCHCTBUS

YMEHHUS 33J1aBaTh BOIPOCHI (B X07e nuanora u (M) TUCKYCCUH) TI0 CYIIECTBY
oOcyxmaemMoil TeMbl, (QOpPMYJIUPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3aa4H;



YMEHUS  MNPEACTaBIATh  IOJYYEHHBbIE  pe3yjibTaThl  I[103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeJlaTh MpPE3CHTALUIO
pe3yJabTATOB BBIMOJHEHHUS XUMHUYECKOTO JKCIepUMeHTa (JIa0OpaTOpHOTO OIBITA,
71a00paTOPHOH pabOTHI IO UCCIICOBAHUIO CBOWCTB BEIICCTB, YI€OHOTO MPOCKTA);

yMeHHs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
[I03HABATEJIbHOM U UCCIIEI0BATEIbCKON AESITEIbHOCTH MIPU PELIEHUH BO3HUKAIOIINX
npobjsieM Ha OCHOBE YuéTa OOIIMX MHTEPECOB M COTJIAaCOBAHMSA IO3ULIUHN
(oOcyxneHus, 0OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBbD», KOOPIMHAINS COBMECTHBIX
JEHCTBUM, ONpeeIeHne KPUTEPUEB MO OLIEHKE KayecTBa BBINOJIHEHHON padOTHI U
ApyTHe).

PeryasiTuBHbIC YHUBepCaJbHbIe Y4eOHbIe 1eliCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPENEISATh eI JESATENbHOCTH, IJIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJMPOBATh U NPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOKO
JeSATEIbHOCTh, BbIOMpATh HamOosee 3PPEeKTHUBHBIE CIIOCOOBI PEIIEHUS] YUYEOHBIX U
MMO3HABATENIbHBIX 337]a4, CaMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIM  aJTOPUTM JEWCTBUM TIPU  BBINOJHEHWM 33JaHUA C Y4ETOM
MOJIy4eHHUs] HOBBIX 3HAHM 00 HM3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKILMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW LIE€JId, YMEHUE
UCII0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3a/1aHUN.

IIpexmeTHbBIE Pe3yJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO
coJiepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM pabodeil MmporpaMMoHu,
BBIJICJIIIOT. OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI
nercTBui, crenuduyeckue I8 MpeaAMeTHOM obmacth  «XUMHS», BHUIBI
NEATEIbBHOCTH O  TOJYYEHHUIO HOBOTO  3HAHUS, €ro  HHTEpIpEeTalnH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYaIIHSX.

8-it kiace

K xonimy obydyeHus B 8 kjacce mpeaIMeTHBIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBIC] OCHOBHBIX XHMHUUYECKHUX TOHSTHUWA: aTOM, MOJIEKYJa,
XUMHYCCKHUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECCTBO, cMeCh (O THOPOIHAS
U HEOJTHOPOJIHAs), BAICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs M MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJIIPHAsT Macca, MaccoBas JOJs XHUMHUYECKOIro
dJIeMEHTa B COCAMHEHHUH, MOJISIPHBIA OO0BEM, OKCHJ, KUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHCICHHWS,  XHUMHUYECKas  peakuus,
Kiaccuukanus peakiuil: peakiuu COCAUHEHUS, PEaKIUU PA3JIOKEHUS, PeaKluu
3aMENICHHs], PeaKIuu OOMEHa, JIK30- W DHIOTEPMUUYECKHE PEAKIUHU, TEIIOBOU
addekT peakmuu, SAPO aToMa, AICKTPOHHBIN CIIOM aToma, aTOMHas OpOWTalb,
paguyc aroMa, XMMHYECKas CBSI3b, MOJISIPHAs M HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBsI3b, HMOH, KaTHOH, aHHUOH, pPAacTBOpP, MaccoBas JOJisI BEIIECTBa
(mpolieHTHAsT KOHIICHTpAIKs) B pacTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHX [MOHATHH U
IPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEILIECTB U UX MPEBPAIICHUMN;



e UCIIOJIH30BAaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTAaBJICHHS (hOPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

e ONIPEACNIATh BaJIGHTHOCTh AaTOMOB SJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENEHb OKHUCICHUSI HJIEMEHTOB B OWHAPHBIX COCAMHEHUAX, MPUHAIICKHOCTD
BEIIECTB K OMpEACIEHHOMY KJIacCy COEIMHEHHUH Mo (Gopmyrnam, BUJ XUMHUYECKON
cBs13U (KOBAJICHTHAS M MOHHASI) B HEOPTAaHUYCCKUX COCAMHCHUSIX;

e packpbiBaTh cMmbICH Ilepuognueckoro 3akona JI. WM. MeHneneena:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT UX MOJIOkKEHUsA B llepmoamdeckol cucrteMe, 3aKOHOB COXPAHEHHUS
Macchl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHUs, 3aKOHa
ABoraapo;

¢ ONIMCHIBATh M XapakTepuzoBaTh TaOmMuHyto (opmy Ilepuoanueckoi
CHUCTEMBl XMMHYECKHX 3JIEMEHTOB. pa3linyarh IMOHATHS «rJIaBHas moarpymma (A-
rpymmna)» u «mnobounas noxarpymma (b-rpymma)», maneie W OONbIIME TEPUOIIBI,
COOTHOCUTH 0003HAYEHUS, KOTOpbIe UMEIOTCs B Tabnuie «llepuonnueckas cucrema
xumudeckux sneMeHToB Jl. M. MeHaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee Yuciio
AJICKTPOHOB U PACIIPEICIICHUE HX TI0 AJICKTPOHHBIM CJIOSM);

o KJIACCU(PUIIMPOBATh XUMHUYECKUE DIJIEMEHTHI, HEOPraHWYECKHUE BEIECTBa,
XMUMHAYECKHE peakiuu (0 YMCITy U COCTaBY YYACTBYIOIIUX B PEAKIMH BEIIECTB, O
TCTIOBOMY 3D heKTy);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOMATBEPXKIAsi OMNUCAHUE MPUMEPAMU  MOJEKYJSIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHNH;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUUYECKUX TMPEBPAIICHUN B pPa3IuYHBIX
YCIIOBHUSIX;

e BBIUUCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JIOJI0O XMMHUYECKOrO dJEMEHTa Mo (GopMysie COCIUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAMUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOMN
peaxkuuy,

o IPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHOW JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AINIO, KJIaCCU(DHUKAINIO, BBHISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBS3EH — Il U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakiuii, eCTeCTBEHHO-HAy4YHbIC METOJbI MMO3HAHUS — HaOIIIOJICHHUE, U3MEpEHHE,
MO/JICIIUPOBAHUE, SIKCIIEPUMEHT (peasIbHbIN U MBICJCHHBIH);

e CJICIOBATh MPaBUJIAM MOJH30BAHUS XUMHUYECKOW MOCYI0N U J1abOpaTOpPHBIM
o0opy0BaHUEM, a TAKXKE MpaBUJIaM OOpaIeHUsI C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKUMSAMU TIO BBINOJHEHUIO J1a0OPATOPHBIX XHUMHYECKUX OIBITOB IO
MOJYYCHUI0O M COOMPAHHMIO Ta3000pa3HBIX BeHIECTB (BOAOpOAa W KHCIIOPOAa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEM PacCTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATh M  MPOBOJUTH XUMHUUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHCJIOT C TOMOIIBIO HHIUKATOPOB (JIAKMYC,
(beHonbTanenH, METHIIOPAHXK U JPYTHE).

9-ii knace



K xoniy obydyenust B 9 kjacce nmpeaMeTHbIe pe3yabTaThl HA 0230BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUMN 3JIEMEHT,
aToOM, MOJIEKYJI4, WOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTB,  JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMUS, XHMHUYECKas
peakiusi, XUMUYeCcKasi CBA3b, TEIJIOBOM 3((PEeKT peakinu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEAJEKTPOIUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMALNS,
peakiMi MOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOe paBHOBecHe, oOpaTUMbIE U
HeoOpaTUMBbIe PeaKklliy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU, OKUCIUTED,
BOCCTAHOBUTEJb, OKHCJICHHE W BOCCTAHOBJICHHUE, aJUIOTPOIHUs, amM(pOTEPHOCTD,
XUMHYeCKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMUYECKasi), KpHCTaTH4YecKas
pemeéTka, KOppO3Usl METAJUIOB, CIUIABbl, CKOPOCTh XHWMHYECKOM pEaKILHH,
npenensHo pomycrumas konnentpanus [1/IK Bemecrsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSATHU U
MIPUMEHSTh ATU MOHATHUS TIPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUMN;

¢ UCIIOJI30BaTh XMMUYECKYIO CUMBOJIMKY JJI COCTaBJICHHs (POPMYJ BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIN;

e OTNIPEJICIISITh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO0 COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OIPEACIEHHOMY
KJIaccy COCAMHEHUH 1o GopMyIiaM, BUJ XUMHUYECKOH CBsA3M (KOBAJICHTHAsI, HOHHAS,
METa/UINYeCKas) B HEOPTaHUYECKUX COCAMHEHMSX, 3aps] MOHA 10 XMMHUYECKON
dbopmyre, xapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUMN, TUTI
KPUCTAJUIMYECKON PEIETKU KOHKPETHOTO BELIECTBA,;

e packpbeiBath cMmbica Ilepmogmueckoro 3axkona JI[. WM. Menneneesa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHWE. OMHCHIBATh W XapaKTePU30BaTh TAOIUYHYIO
dbopmy Ilepuogmyeckoit CUCTEMbl XUMHYECKUX DJIEMEHTOB. pa3iNyaTh MOHATHS
«rmaBHas moarpymnmna (A-rpymma)» u «nobdounas noarpynma (b-rpyrima)y, Maibie u
OoJpIIME  TEPUOJbI, COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HUMEKTCSI B
MEPUOINYECKOM TaOIMUIE, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XHUMHAYECKHX JJIEMEHTOB (COCTaB M 3apsj sApa, OOIee YHUCIO DIIEKTPOHOB H
pacrpeneieHne ux 1o dJIEKTPOHHBIM CJIOSIM), OOBSCHITH O0IUE 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB JJIEMEHTOB U UX COCIUHEHUU B IIpEJeiax MaJIbIX IIEPUOJOB U
[JIABHBIX MOJTPYIH C YYETOM CTPOEHUS UX aTOMOB;

o KJIaCCU(PUITMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XMUMHUYECKHE peakinu (0 YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, O
TerioBoMy 3¢G(deKTy, 10 M3MEHCHHUIO CTEMEeHEW OKHUCICHHUS XWMHUYECKHUX
HJIEMEHTOB);

e XapaKTepu30BaTh (OMHMCHIBaTH) O0OMmME U CHEHNUDUICCKHE XUMHUCCKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BELIECTB, MOATBEPKIAs ONUCAHUE MPUMEPAMHU
MOJICKYJISIPHBIX U UOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

* COCTaBJISITh YPABHEHUS BJIEKTPOIUTUYECKON TUCCOUMALMHN KUCIIOT, IEI0YEN
U COJiel, TIONHBIE W COKpAIIEHHBIC YpPAaBHEHHUS pEaKIUd HOHHOTO OOMEHa,
YPAaBHEHMS PEaKUUM, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETHUYECKON CBS3H
MEXKy BEUIECTBAMU Pa3JIMYHBIX KIACCOB,;



e PACKpbIBaTh  CYHIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
MMOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OallaHCa ITUX PEaKIIHH;

o IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOECHUA,
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUI B Pa3JIMYHBIX YCIOBUSIX;

e BBIUUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOIO 3JIEMEHTa MO (OopMyJie COCIMHEHHs, MACCOBYIO
JOJIF0 BEHIECTBA B PACTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuuy;

o COOJIIO/IaTh TMpaBUJIAa MOJIB30BAHUS XUMHUYECKON MOCYJ0M M J1abopaTOpHBIM
o0opyI0BaHUEM, a TaKXE MpaBWJIa OOpalleHUsI C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMHA [0 BBINIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO
HOJYYCHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YIJICKHCIIOrO Tasa);

e IPOBOJUTH PEAKIMHU, MOJTBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB. PACIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OpPOMUI-, HOJIU/-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATUOHbI AMMOHUS U HOHBI
M3YUYCHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIIECTB,;

o IPUMEHSTh OCHOBHBIE OINEPAIMU MBICIUTEIBHONU JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHUCTEMATU3AIMIO, BBISIBIECHUE MPUYUHHO-
CJIIEACTBEHHBIX CBSI3€U — JIJISl U3YyUYEHHs] CBOMCTB BEIIECTB U XUMUYECKUX pPEaKIUH,
€CTECTBEHHO-HAYyYHbIE  METOJbl  TO3HAHUA —  HAONIOJIeHHe, U3MEpEHue,
MOJICIIUPOBAHKE, SIKCIICPUMEHT (peabHbIH U MBICIICHHBIN).
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