MyHummunanabHoe 0r/keTHOe 001eo00pa3oBaTe/ibHOE
yupe:xxkaeHue —CTeyeHcKas CpeaHss
o0meo0pa3oBaTebHAasl HIK0JIA

Beimucka

U3 OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO

oOpa3zoBaHuUs
PACCMOTPEHO COI'JTACOBAHO
Ha 3aceJJaHiM METOIUICCKOTO O0bEeTMHCHUS 3aMECTHUTENb UpeKTopa o Y BP
YUYUTEEH €CTECTBEHHO- HAYYHOTO ITUKJIA O.M. Kyrruna
npotokoa or _ 27.08.2024 r. Nel _27.08.2024 1.
PABOYA/SI ITPOT'PAMMA

y4eOHOT0 MpeIMeTa « X UMUS»
IS OCHOBHOT'O OOIIEro 00pa3oBaHusl
Cpoxk ocBoeHust: 2 roaa (¢ 8 mo 9 kiacc)

CocraBurenb:  3enuenko C.B.,
YUUTEIb XUMHH

Brimucka Bepna _29 .08.2024

Jupekrop mkossl C.A. PemeTHukoBa

c. Creuna, 2024 rox



MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1m0 XWMMHUU Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHHs COCTaBJieHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHON 00Opa3oBaTeiIbHOM MPOTrpamMMbl OCHOBHOTIO OOIIETO
oOpazoBanus, mnpexactaBieHHbix B OI'OC OOO, a Ttakxke Ha ocHOBe (enepanpHOU paboueit
MPOrpaMMbl BOCIUTAHHS W C Y4ETOM KOHIICTIIIMU TPENOJaBaHUs Y4eOHOTro mpeaMmera «XUMHS» B
o0Opa3oBaTeNIbHBIX opranm3amsix Poccuiickoit @enepammm.

[Iporpamma mo xumuM Ja€T MPEACTAaBICHHE O LENAX, OOmel cTparernu OOydeHUs, BOCIIUTAHHUA U
pa3BUTHS 00YJAIOUINXCS CPEICTBAMU YU4EOHOTO NpeMETa, YCTAHABIMBAET 00s3aTeIbHOE IPEAMETHOE
coJiepKaHue, IPEAYCMAaTPUBAET paclpe/ieieHUe ero Mo KilaccaM M CTPYKTYpUpPOBaHUE IO paszesaM H
TeMaM MPOrpaMMbI TI0 XHMHH, OIPEIEISIeT KOJUYECTBCHHBIE M KA4YeCTBEHHBIC XapaKTCPUCTUKU
COJIepKaHUsA, PEKOMEHIYEMYIO TOCIEI0BATEIBHOCTh N3YUYCHHUSI XUMHUH C YIETOM MEXIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO IMpOIecca, BOSPACTHBIX OCOOCHHOCTEH 00ydJaronmxcs,
OTpeneNsieT BO3MOXKHOCTH TpenMeTa s peaju3alud TpeOOBaHWNA K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHONW MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TaKkKe
TpeOoBaHMI K pe3yibTrataM OOy4eHHs XMMHH Ha ypPOBHE IeJlel M3ydeHHs TpeaMeTa U OCHOBHBIX
BHJIOB yu4e€OHO-TI03HABATEIILHON JACSITEIBHOCTA 00YJAIOIIETOCs 0 OCBOEHHUIO YUeOHOTO COIepKAHUS.
3HaHWE XUMHH CIY)XUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHHS OOYYarOMIETOCs, €ro
MIPEJICTABJICHA O MaTepUAIBHOM CIWHCTBE MHUpPA, BAXHYIO POJb HIPalOT (OpMHUpPYEMbIE XUMHUEH
MIPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSAX DHEPTUH W 00 DBOJIIONMHU BEUIECTB B TPHUPOJE, O IYTAX
peteHust TII00ANBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPTeTUIECKOMH,
MTUIIEBOH W YKOJIOTHUECKO O€30MaCHOCTH, TIPO0IeM 3JpaBOOXPAHEHUSI.

N3ydenune xumuu:

CTIOCOOCTBYET peasln3allii BO3MOKHOCTEH JIJIsl CAMOPA3BUTHS U OPMHUPOBAHUS KYJIbTYPHI THYHOCTH,
e€ oOmiel u GyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHHE MBIILJIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs, HAaBBIKOB UX
CaMOCTOSITENIbHOM y4eOHOW JeATeNbHOCTH, SKCIEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM NEesITeIbHOCTH;

3HAKOMHUT CO CNEeUM(UKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJsSAa Ha
€IMHCTBO MIPUPOIbI u YeJioBeKa, SBJISETCS OTBETCTBEHHBIM ATaroM
B (hopMHpOBaHNH €CTECTBEHHO-HAYYHOI IrPaMOTHOCTH O0yUYarOUINXCs;

CrocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-HAYYHBIM 3HAaHUAM, K
MIPUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00yJarOIMIUXCS.

JlanHble HampaBiieHUS B OOy4eHUM XHMHUU OOECIEeUMBAIOTCS CHEHH(PHUKON conepaHusi yueOHOTO
IpeaMeTa, KOTOPbIN SBJISIeTCS MeAarornyecky alaliTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HayKH XUMUU
Ha ONPEJICTEHHOM 3Tane €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOmIero 0O0pa3oBaHUs OpPUEHTUPOBAH HA OCBOCHHUE
0OyYaIOUIUMUCSI CUCTEMBbl TEPBOHAYAIBHBIX MMOHATHI XWMHH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa cozep:kaHus MpoTrpaMMbl 0 XUMUU cPOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/a K €€
uzyuenuto. CopeprkaHue CKIaIbIBACTCA U3 CUCTEMBI TIOHATUH O XUMHUYECKOM DJIEMEHTE U BEIECTBE U
CUCTeMbl MOHATHM O XUMHUYecKOW peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 10
MIPUHIIUITY [TOCIEI0BATENILHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJCTABICHUN Pa3HOTO
YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnyeckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsS O CTPOCHHU aTOMa U XUMUYECKOU CBSI3H;

— TPEeACTaBIIEHUHN 00 dNMEKTPOIUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTndeckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE DMITMPUYECKH TOTYYCHHBIX U OCMBICIEHHBIX
(akTOB, pPa3BUBAIOTCA IMOCIEIOBATEIFHO OT OJHOTO YPOBHS K JAPYroMy, BBIIONHSSA (DYHKIIUU
0OBSICHEHUS U MTPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MOJTy4EHUS] U3Y4aeMbIX BEIIECTB.



OcBoeHue mporpaMMbl 1O XMMHHU CIOCOOCTBYET (DOPMUPOBAHHMIO MPEACTABICHUS O XUMHUYECKOMH
COCTaBJISIFOLLIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPObI, HEHHOCTHOIO OTHOUIEHUS
K HAYYHOMY 3HAHHMIO U METOJIaM TO3HaHUs B Hayke. M3ydueHne XuMUU MPOUCXOIUT C MPUBJICUYCHUEM
3HaHUH U3 paHee N3YYEHHBIX YU4eOHBIX mpeaMeToB: «OKpyxKaromuil mupy, «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kiacey.

[Tpu u3ydeHun XUMUHU TPOUCXOIUT (POPMHUPOBAHUE 3HAHHMI OCHOB XMMHUYECKON HAyKH KaK OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMs, IPAKTUYECKOM JAEATEIbHOCTH UYEJIOBEKa M Kak OJHOro U3
KOMIIOHEHTOB MUPOBOW KYJBTYpHl. 3ajgada ydeOHOTO HpEeAMEeTa COCTOUT B (POPMUPOBAHHH CHCTEMBI
XUMHYECKUX 3HAHHA — BAKHEUIIUX (PAKTOB, TOHATHH, 3aKOHOB M TEOPETHUYCCKHUX ITOJIOKCHHMA,
JTOCTYIHBIX 000O0IIEHNIT MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHUS MPU W3YYCHUHU BEIIECTB U XUMHUUYECKHX pEakiuii, B (GOPMUPOBAHUM U PA3BUTHH
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TI03HABATEIbHON U y4€OHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPABHJI O€3011aCHOT0 OOpaIeHHsI C BEIECTBAMH B MIOBCEAHEBHON KU3HU.
[Ipy u3yyeHuM XMMHHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)kKHOE 3HAaYEHHE MpUoOpenu
TaKHe LEeNH, KaK:

— (hopMUPOBAaHUE HMHTEIJICKTYAJIBHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPHUHATHIO PEHIeHWH, CIOCOOHOM aganThpoBaThcs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HamnpaBJIEHHOCTh 00Y4EHHs Ha CUCTEeMAaTH4YeCKOe MpHUOOIIeHHne 00ydaroumxcs K caMOCTOSITeIbHON
MMO3HABATEIPHOW JICITEIbHOCTH, HAYYHBIM METOJaM TMO3HaHWs, (HOPMUPYIOIMIMUM MOTHBALMIO U
pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— obecrieueHre yCIOBUM, CITOCOOCTBYIONIUX MPUOOPETEHHUIO OOYUYaIOIMMMHUCS OTBITa PazHOOOpa3HON
NESTETPHOCTH, TIO3HAHWS M CaMOTIO3HAHHWSA, KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITHH),
MMEIOIINX YHUBEPCAIBHOE 3HAUECHHE JIJIS1 PAa3JIMYHBIX BUJOB ACSITEIBHOCTH;

— hopmupoBaHue oOmEeH (QYHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM 4YHCIIE
YMEHHUH OOBSICHATH U OIICHUBATh SIBJIICHUS OKPY)KAIOIIErO0 MHpA, HCIOJb3YS 3HAHUA U OIBIT,
MOJIyYE€HHBIEC TPU U3YYEHUH XUMUHU, IPUMEHSTh UX MPHU PELIEHUHU MPo0sieM B MOBCEAHEBHON KU3HU U
TPYAOBOM NEATEIBHOCTH;

— ¢popMupoBaHue y OOy4yaroUUXCs TYMAHUCTHYECKUX OTHOIIEHUH, TOHUMaHHUS LEHHOCTU
XUMHYECKUX 3HaHUHU Ui BRIPAOOTKU SKOJIOTHYECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH
JESATEIBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3J0POBbS U OKPYKAIOLIEH IPUPOJHON CpEebl;

— pa3BUTHE MOTHUBALUU K 00Y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIMTAHUIO HA OCHOBE
yCBOGHHMSI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HaHHOMY BbIOOpY mpoduns u
HaIPaBJIEHHOCTH JAJIbHEHUIIETO 00ydeHHUS.

OO1ee ynciio 4acoB, OTBEAEHHBIX JIJISl U3YYEHHUsI XUMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus,
coctaBisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenwo), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).

1. Ilnanupyemble pe3y/1bTaThl 0OCBOCHHUS y4eOHOI0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOECHHUS MPOrpaMMbl OCHOBHOIO 0OIIero oOpa3oBaHUs JOCTHralOTCsS B
Xo7e OO0y4yeHUs XMMHUU B €IMHCTBE Y4€OHONH M BOCHMTATENILHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMM M JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH,
NPUHATBIMA B OOINECTBE NpaBUIaMU M HOPMaMH TMOBEJEHHUS M CIOCOOCTBYIOT IHpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALIUHN O0YUYaIOIIHUXCS.

JINYHOCTHBIE pE3YJAbTaThl OTPAKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATbCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMi M PACHIMPEHUE OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM
4HCIIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HICTOPUUYECKOMY M HAYyYHOMY HacIlEIMIO,
MOHUMAaHUS 3HAYCHHSI XMMUYECKON HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh



JIOCTOBEpHON HMH(pOpMaIMeil 0 MepeaoBhIX JOCTHKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBECHHOM
XMMUH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpPaA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHMA:

IIPEJICTABICHHUSI O COLUAIbHBIX HOPMAax M IpaBWIaX MEXKJIMYHOCTHBIX OTHOUIEHWH B KOJUIEKTHUBE,
KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOM, Yy4eOHOUCCIIEIOBATEIBCKOM,
TBOPUYECKOM U JAPYrUX BUJAX JEATEIbHOCTH, TOTOBHOCTU K pa3HOOOPAa3HON COBMECTHOM JESITENLHOCTU
IIPU BBINOJHEHUN Y4Y€OHBIX, MO3HABATEJbHBIX 3ajlay, BBIMOJIHEHUHM XUMHUYECKUX HKCIEPHUMEHTOB,
CO3JaHUU Y4E€OHBIX POEKTOB, CTPEMJICHHS K B3aMMONIOHMMAHHUIO ¥ B3aMMOIIOMOLIU B IPOLECCE ATON
y4eOHOM NesATeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IMOBEIEHHE M TMOCTYNKH CBOMX TOBApHUIICH C
MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN IOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEACTABIECHUS O BEUIECTBE W XHMHUYECKOM peakluu, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKHM M COCTABJISIIOIIME OCHOBY JJIsi MOHUMAaHHS CYIIHOCTH
HAayyHOM KapTHUHBI MHpa, NPEJCTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHS HPHUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOMN CPEloi, O POJIM XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;
MI03HABAaTEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA [TOJIyY€HUE HOBBIX 3HAHU 110 XUMUHU, HEOOXOAUMBIE /IS
0oOBsicCHEHUS! HAOIIOAAeMBIX IMPOLIECCOB U SIBJIGHUH, TO3HABAaTE€IbHOM, WHMOPMAIMOHHOW U
YUTATEIbCKON KYIbTYPhI, B TOM YHCII€ HaBBIKOB CaAMOCTOSITENIbHON pabOThl ¢ y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOM, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU MH(POPMAITUOHHBIX TEXHOJIOTHUA;
UHTEpeC K OOYyYeHHI0O M TO03HAHWIO, JHOOO03HATEIbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMIO, TMPOEKTHOW M WCCIEAOBATEIBCKOW EATEILHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeHIIeM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU U3HHM, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pOBbIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHHUE MOCIEICTBUN U HEMPHUSATHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QIKOTOJIS, HAPKOTHKOB, KYpEHHUs), HEOOXOIMMOCTH COOJIFOJCHHS TIpaBMJI O€30MaCHOCTH TIpH
oOpallleHnH ¢ XUMUYECKIMH BEIIeCTBaMU B OBITY U peaibHOU KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEpEC K MPAaKTUYECKOMY HM3y4eHHIO Mpodeccuil U Tpyda pa3iuyHOrO poJia, YBaKEHUE K TPydy U
pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IMPUMEHEHUS MPEIMETHBIX 3HAHUH 110
XMUMHH, OCO3HAHHBIA BBIOOP WHAMBHUAYaIbHON TPAeKTOPUU MNPOAODKEHHUS 00pa3oBaHUSl C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH,
ycrnemHoi mnpodecCUOHaIbHOW JESTENIbHOCTH M Pa3BUTHS HEOOXOJWMBIX YMEHHM, TOTOBHOCTb
a/IalITUPOBAThCs B MPO(EeCcCHOHANBHOM cpefie;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTHYECKHU 11e7IeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHMKY KU3HHM Ha 3emiie, OCHOBE €€
CYyIIECTBOBaHMS, MOHMUMAaHHE IEHHOCTU 3J0POBOr0 M Oe3omacHoro obpasa KM3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY M TCUXUYECKOMY 3I0POBBIO, OCO3HAHHME IEHHOCTH
coOnrofieHns MpaBuil 0€30MacHOro TOBENEHUS MpH padoTe C BEUIECTBAMH, a TaKXKE B CHUTYalUAX,
YIpOKarOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHUA, MOJIy4aeMble MPU HM3YYCHHM XUMHH, ISl pelIeHds 3ajad,
CBSI3aHHBIX C OKPYKaIOLEH MPUPOJHON Cpenoy, UIsl MOBBIIIEHNS YPOBHS 3KOJOTUYECKOHN KYyIbTYpHI,
OCO3HAHMA TJ00ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOieM M MyTed UX pelieHHs MOCPeICTBOM
METOJI0OB XMMHH, KOJIOTMYECKOIO MBIIIJIEHHS, YMEHUS PYKOBOJACTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIBHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMBbIE JUIS (POPMUPOBAHUS MUPOBO33PEHUS
oO11eHay4YHble MOHATHS (3aKOH, TeOPUs, IPUHIIMII, TUIIOTE3a, (PAaKT, CHCTEeMa, MTPOIIecC, FKCIIEPUMEHT U
Jpyroe.), KOTOpbIe HCIOJIb3YIOTCA B €CTECTBEHHO-HAyYHBIX YUEOHBIX NpeiMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHUN M3 3TUX IMPEIMETOB (OPMHPOBATH MPEICTABICHUE O IEJIOCTHOM HAaydHOH KapTHUHE



MHpa, U YHUBEpCAJIbHbIC YueOHbIE EeUCTBUS (IIO3HABATEIbHBIC, KOMMYHHUKATUBHbBIC, PETYISTUBHbIC),
KOTOpbIe o0OecreunBaoT (HOPMUPOBAHKE TOTOBHOCTH K CaMOCTOSATEIHPHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHHUIO YU€OHOH eATEILHOCTH.

Ilo3naBaTebHBIE YHMBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruyeckue aecTBus:

YMEHHS UCHOJIB30BATh MPUEMBI JJOTUYECKOTO MBIIJIEHUS P OCBOECHUH 3HAHUI: PACKPBIBATH CMBICI
XUMUYECKUX MTOHATUH (BBLACIATHh UX XapaKTePHbIE MPU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C IPYTUMHU
MOHATHSAMHE), WCIOJB30BaTh TOHATUS IS OOBSICHEHUS OTIENBbHBIX (DAKTOB M SIBIICHUH, BBIOMPATH
OCHOBaHHUSI U KPUTEPUU [UISI KIACCU(DUKAIMU XUMHUYECKUX BEIIECTB M XHMHUYECKHX PEaKIIHi,
yCTaHABIUBATh MPUYMHHO-CJICICTBEHHBIEC CBSI3U MEXIAY OOBEKTaMU H3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxieHust (MHIYKTUBHbBIC, J€TYKTUBHBIC, 10 aHAJIOTUH), I€JIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

yMEHHE TIPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATHS (MPEAMETHhIE W MeETalpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, WCIOIb3YyeMbIE B XUMHH, MpPeoOpa3oBbIBATh IMTHPOKO
MPUMEHSEMbIE B XHMHH MOJCIbHBIE TMPEICTABICHUS — XUMHUUYECKHM 3HAK (CHMMBOJI DJIEMEHTA),
XuMu4ecKkas GpopMysia U ypaBHEHUE XMMHUYECKON peaKIMu — MPH PEIICHUU y4eOHO-TI03HABATEIbHBIX
3a7a4, C y4E€TOM 3THUX MOJEIBHBIX MPEACTABICHUN BBISBISTH W XapaKTEPHU30BATh CYILIECTBEHHBIEC
MPU3HAKK M3Yy9aEMbIX OOBEKTOB — XUMHYECKUX BEIIECTB M XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M W MPOTHUBOPEUHS] B HM3ydaeMbIX Mpoleccax H
SIBJICHUSIX.

ba3oBble nccienoBare/ibCKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAUYECTBE WHCTPYMEHTA IO3HAHMS, a TAKKE B
KauecTBe OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3Bl 1O TPOBEPKE MPABWILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MpHOOpETEHNUE OMbITA M0 TUIAHUPOBAHUIO, OPTraHU3AIMH U TPOBEICHUIO YYEHUUYECKUX IKCIIEPUMEHTOB,
yMeHHe Ha0moJaTh 3a XOJOM MpoIlecca, CaMOCTOSITENbHO IPOTHO3UPOBATH €ro pe3yabTarT,
dbopmynupoBaTh 00OOIIEHHS] M BBIBOABI IO pPE3YylbTaTaM IPOBEAEHHOTO OIbITa, HCCIEAOBaHUS,
COCTaBIIATH OTYET O MpOoAeTaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHE BBIOMpATh, aHAIU3UPOBATH U UHTEPIPETUPOBATh MHPOPMAIMIO PA3JIMYHBIX BUIOB U (OpM
MpPE/ICTaBJICHUS, TOJy4aeMyl0 U3 Ppa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISpHAs JIMTEparypa
XMUMHUYECKOTO COJepKaHUsl, CIpaBOUHbIE MOcoOus, pecypchl MHTepHeTa), KpUTUYECKH OILIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE NPUMEHATh pa3MYHbIE METOJAbl M 3alpochl NpU IOUCKE U O0TOOpe HHPOpPMANHU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX Ul BBIIOJHEHUS YYEOHBIX M IO3HABATEJIbHBIX 3a/1a4
ONpeNeNéHHOr0 TWIAa, NPUOOpETeHHEe OmnblTa B OOJACTH MCIOJB30BaHUA HUH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJCHHUE KYyJbTYpPOM AaKTHUBHOTO HCIOJIb30BAHUS Pa3JIMYHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BhIOMPATh ONTHUMANIbHYIO (OpMY MpeAcTaBiIeHUs] HHGOpMALIUU
U WUTIOCTPUPOBATH pelIaeMble 33aJaud HECIOKHBIMH CXEMaMH, AuarpaMMaMmH, IpYyrumMu Gopmamu
rpaduKyd U UX KOMOMHAITUSIMU,

YMEHHE UCIOJIb30BaTh M aHAIM3HPOBATH B Ipoliecce Y4eOHOM U MCCIeA0BaTENbCKOM JesITeNbHOCTH
MH(OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3sIiiCTBa M TpPAaHCHOpPTa Ha COCTOSIHUE
OKpYXKaroLel MPUPOJIHOMN CPEIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

yYMEHHUsI 33/1aBaTh BOMPOCH (B XOJie Auanora u (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOM TEMBlI,
(bopMynUpOBaTh CBOM MPENIOKEHUS OTHOCUTEIBHO BBIOJHEHUS MIPEIOKEHHON 3a1a4u;

YMEHUSl TPEACTABIATH MOJYYEHHBbIE pe3ylbTaThl I103HABATEIbHOW JEATEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTAX; JeJaTh MPE3EHTAINI0 PE3yIbTAaTOB BBINOJHEHUS XMMUUYECKOIO IKCIEPUMEHTA
(;1abopaTopHOTO OTBITA, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUsSI y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW T[O3HABaTEIbHOW U
HCCIIeIOBATENIbCKON JIEATEIHHOCTH MPHU PEIICHHH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB UM COTJIACOBAHMS MO3ULMK (0OCYXIeHHUs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBIY,



KOOpJMHAIUSI COBMECTHBIX JIEHCTBUM, ONPENEICHUE KPUTEPUEB IO OLEHKE KayecTBa BBIIOJHEHHOU
paboTHI U apyrHe).

PeryasitTuBHble yHMBepcaJIbHbIe Y4eOHbIe JeliCTBUA:

YMEHHE CaMOCTOATEIbHO ONPENENATh LEIU JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCThH, BHIOMPATh Hambosee
3 PeKTHBHBIE CIIOCOOBI pemeHus] y4eOHBIX W MO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIFHO COCTAaBIIAThH
UM KOPPEKTHPOBATh IMPEVIOKECHHBIM AJITOPUTM JECWCTBUM IIPU BBINOJHEHUU 33JaHUN C Y4ETOM
MOJIydeHUsI HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHHBATH
COOTBETCTBUE IOJIyYUEHHOTO pe3yJbTaTa 3asBJICHHOMN L€, YMEHHE UCIOJIb30BaTh M aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B yCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOEHUIO O0S3aTENBHOTO COJEP)KaHUS, YCTaHOBJIEHHOIO
naHHOM (QenepanbHON pabouelt MporpaMMOM, BBIJIEISIOT: OCBOCHHBIE OOYYAIOMIMMUCS HaydHBIE
3HAHMS, YMEHUS U CHOCOObI JENCTBUH, crienuduieckre Uid NpeIMeTHOW olnactu «XuMus», BUIbI
JESITEIbHOCTH 1O MOJIYYE€HHI0O HOBOTO 3HAHUS, €r0 UHTEpNpEeTaliy, IpeoOpa3oBaHUIO U MPUMEHEHUIO
B Pa3JIMYHBIX Y4EOHBIX U HOBBIX CUTYalIMsIX.

K xoniy obyuenus B 8 kJjiacce mpeaMeTHBIE PE3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

e  packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHI: aTOM, MOJIEKYyJ1a, XUMUYECKUN 3JIE€MEHT,
MIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOHASI U HEOTHOPOJIHAS ), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas U MOJIEKYyJspHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAas
Macca, MaccoBasl JI0Jii XMMHYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJISPHBIA OO0BEM, OKCHU[,
KHCIIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPUIATEILHOCTb, CTENEHb OKHCIEHHUS, XUMHUYECKas
peakuus, KiaccuUKalMs pPEeakUMi: peakluu COCAUHEHUs, PeakUUH DPA3JIOKEHHs, PEeaKLuu
3aMeNIeHus, peakiuu OOMEHa, 5K30- W DSHIOTCPMHYCCKHE pPEaKIUH, TEIUIoBOH dAddexT
peakuMu, SApO aToMa, 3JEKTPOHHBIM ClIOM aroma, aToMHas OpOMTalb, PAagUyC aroma,
XMMHYECKasl CBA3b, MOJIAPHAs W HENOJIIPHAs KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH,
aHHMOH, PacTBOP, MAcCOBast JOJIs BELIECTBA (MPOLIEHTHAs: KOHLIEHTPALMs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHMX IOHATHHA W NPUMEHATH 3TU NOHATHS
IIPY OIIMCAaHUM BELECTB U UX MPEBPAILCHUN;

e HCHOJb30BaThb XUMHUYECKYI) CHUMBOJIMKY JUIl COCTaBJI€HHUS (OPMYJ] BEILECTB M YypaBHEHWH
XMUMHMYECKUX PEaKIIHM;

e ONpEAEATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHUSX, CTENIEHb OKUCICHUS
3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX, NMPUHAUISKHOCTh BELIECTB K ONpEAEIEHHOMY Kiaccy
coeMHeHuN 1o QopMynaMm, BHJ XUMHYECKOH CBS3UM (KOBaJE€HTHas M HOHHAas) B
HEOPraHUYECKUX COCAVHECHMUSIX;

e packpeiBath cmblca Ilepuoguueckoro 3axona J[. W. MenneneeBa: IOeMOHCTPUPOBAThH
IIOHMMAaHME MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX NIEMEHTOB OT UX IOJIOKECHUS
B llepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4€HUs, 3aKOHa ABOraapo;

e ONMCHIBaTh M XapaKTepH30BaTh TabnuuHyo ¢Gopmy Ileproguueckoil cucTeMbl XMMHYECKHX
3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHAs MOArpynna (A-Tpymmna)» U «moO0o4yHas MOArpyIa
(b-rpynma)», manbie u OoJbIIME MEPUOJbI, COOTHOCUTh O00O3HAYEHMs, KOTOPbIE MMEIOTCS B
tabnuue «llepuoanyeckas cucrema xumudeckux neMeHToB JI. M. MenzeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHsI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3aps]l sAapa, ollee
YHCIIO0 JIEKTPOHOB U paclpeieeHne X M0 3IEKTPOHHBIM CII0sM);

e KJaccu(UIUPOBATh XUMHUECKUE IEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMUUYECKHE PEAKIINU
(10 YMCIy U cOCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY YD EKTY);

e  XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAAs ONMCAHWE NPUMEpPaMH  MOJIEKYJSIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOLIUX
XMUMHMUYECKUX PEAKIIN;



IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTM OT MX KadyeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBUSIX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMUYECKOTO 3JIeMEHTa 1Mo (opMylie COeITUHEHMs, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOU peaKlvy;

[IPUMEHSTH OCHOBHBIE OTIE€pPAIH MBICIIUTEIBHOMN JAEATENbHOCTU — AHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHne, CHCTEMAaTH3AINIO, KIIACCH(PUKALINIO, BBISIBIICHHE TPUYMHHO-CIICJACTBEHHBIX CBSI3EH
— JUI1 U3YYEHHs CBOWCTB BELIECTB M XUMHUYECKHX PEAKIUil, €CTECTBEHHO-HAYYHbIE METO/IbI
[IO3HAHUS — HaONIO/IeHUe, W3MEpPEHUe, MOJEIMPOBAHUE, OKCHEPUMEHT (peajibHbli U
MBICJIEHHBIN);

CJIeZIOBATh MPABUIIaM MOJIB30BAHUS XUMUYECKOH MOCYI0H 1 Tab0paTOPHBIM 000pyIOBaHHEM, a
TaK)K€ TpaBUjiaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMH IO
BBITIOJIHEHUIO  J1A0OPAaTOPHBIX XMMUYECKHUX ONBITOB IO TMOJIYYEHHUI0O U COOMpaHHIO
razoo0pa3HpIX BeHIeCTB (BOJOpOJa U  KHUCIOpOJa), TMPUTOTOBICHUIO PacTBOPOB C
ONpENEeNIEHHON MacCOBOM JOJIEM pPAacTBOPEHHOTO BENIECTBA, IUIAHUPOBATH WU MPOBOAUTH
XMMHMYECKHE 3KCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB INEJOYEH U KUCIOT C MOMOIIbIO
MHIUKATOPOB (JJakMyc, (heHoIpTaraerH, METUIOPaHK U IpYTrHe).

K koniy oOyuenuss B9 KJjacce npeJMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUNA: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHHOH, TIPOCTOE  BELIECTBO, CJIO)KHOE  BEIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATENIHOCTh, CTENEHb OKHCIIEHUS, XUMHUYECKas peakius, XUMH4YecKas CBS3b,
TEIIOBOM AP HEKT peakiu, MOJb, MOJISIPHBII 00bEM, pacTBOP, ANIEKTPOJIUTHI, HEANEKTPOIUTHI,
UEKTPOIUTUYECKAs JUCCOLMALUS, peaKU HOHHOIO OOMEHa, KaTalau3aTrop, XUMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTHMblE peaKUUH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
pEeaKkUMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAHOBJEHHE, aJIOTPOIMS,
aM(pOTEepHOCTh, XMMUYECKas CBSI3b (KOBAJICHTHAs, HOHHAs, METAJUINYECKAs), KpUCTAJIIMUECKast
peméTka, KOppo3Hs METAUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKLUMH, IpelesIbHO
nonyctumas konueHTpamnus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATHH M NMPUMEHATh 3TH MOHSTHUS
IIPYU ONMCAHUM BEIIECTB U UX IIPEBPAILECHUIL;

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUI COCTaBJICHMsS (OopMysa BELIECTB M ypaBHEHUH
XUMUYECKUX peaKIHii;

ONpeNeNiTh BAJEHTHOCTh M CTENEHb OKHCICHHMS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOIO COCTaBa, NMPHUHAJICKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COCIUHEHUH IO
¢dopmynaM, BHJA XUMHUYECKOM CBSI3W  (KOBaJEHTHas, MOHHAsA, MeETaJUIMYecKas) B
HEOPraHMYeCKUX COEJUHEHUSX, 3apsA] MOHA IO XUMHUYECKOH (opmyne, Xapakrep cpelsl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEIUHEHHUH, THUIl KPUCTAUIMYECKOW PpEeIIETKU
KOHKPETHOTO BEIECTBA;

packpeiBath cMbich Ilepuonuueckoro 3akona /JI. M. MeHaeneeBa M J1€MOHCTPUPOBATH €ro
NIOHMMaHHe: ONUCBHIBATH M XapakTepu3oBaTh TaOnuuHyro Qopmy Ileproauueckoil cucremsbl
XUMUYECKUX JIEMEHTOB: pa3iInyaTh NOHATHUS «IJIaBHas moArpymnmna (A-rpynmna)» u «1modoyHas
noarpynna (b-rpynmna)», Mansle U OoJblINE MEPHOJbI, COOTHOCUTh 00O03HAUYEHUs, KOTOpPbIE
UMEIOTCST B NEPUOJUYECKO TabiuIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsil sAapa, o0lIee YUCIO0 IEKTPOHOB M paclpeieieHne ux
M0 DJIEKTPOHHBIM CJOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB
JJIEMEHTOB U MX COCAMHEHHH B Ipeleiax MajbIX IEPUOJOB U IVIaBHBIX HNOJATPYNI C Y4ETOM
CTPOEHUS X aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKHE IEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4mciy M COCTaBy YYaCTBYIOIIMX B pPEAaKLMU BEIIECTB, MO TEIUIoBOMY 3] ¢ekTy, 1o
M3MEHEHHIO CTENIeHEH OKUCIICHUSI XUMUUECKUX IIEMEHTOB);



e  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIEHU(PUUECKHE XMUMUYECKHE CBOMCTBA MPOCTBHIX U
CIIOXHBIX BELIECTB, IMOATBEP)KJIasi ONMCAHUE IPUMEPAMU MOJEKYISPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

e  COCTaBJIATh yPaBHEHUS MIEKTPOJIUTUYECKON AUCCOLUALIMM KUCIIOT, IEJ0UeH U COJIEH, MTOJIHbIE
U COKpam¢HHbIE YpaBHEGHUs pPEAKIWi HOHHOTO OOMEHa, ypaBHEHHUS  pEeaKIui,
MOATBEPXKIAOLIUX CYILIECTBOBAHNE T'€HETHUYECKOM CBSI3M MEXAY BELIECTBAMH Pa3JIMYHbIX
KJIaCCOB;

e packpblBaTb  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLMii;

e IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
MIPOTEKAHUSI XMMUUECKUX NPEBPAILEHUI B PA3IMYHBIX YCIOBHUSX;

e  BBIYUCISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMUMHMUYECKOTO 3JI€MEHTa 1Mo (PopMyle COEIUHEHMs, MacCOBYIO JOJIO BEIECTBA B PacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

e coOumosaTh MpaBuja MOJb30BaHUS XUMUYECKON MOCYI0M U 1a00paTopHbIM 000pyA0BaHUEM, a
TaKXKe MpaBuiia 0OpalIeHUs ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH 1O BHIIIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO MOJYYEHHIO U COOMpaHHUIO Ta3000pa3HbIX BEILECTB
(aMMMaKa ¥ yrieKucioro rasa);

e TMPOBOJUTH pEAKUUH, MOATBEPXKIAIOUINE KAUECTBEHHBIM COCTaB pa3UYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOIUI-, KapOoHat-, docdar-, cuiamkar-,
cyiabdaT-, TUIAPOKCUA-UOHBL, KATHOHBl AaMMOHHMSI M HOHBI H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

e TMPUMEHSATH OCHOBHBIE ONIEPALIUU MBICIUTEILHOM ESITENbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
0000111eHIe, cUCTeMaTH3alllI0, BbISIBJICHHE MPUUYUHHO-CIICICTBEHHBIX CBSI3ed — JJIsl U3y4eHUS
CBOMCTB BELIECTB M XHMHYECKUX PEAKIHI, €CTECTBEHHO-HAy4yHbI€ METOJbl MO3HAHUSI —
HaOI0ZCHUE, U3MEPEHNE, MOJCIIUPOBAHUE, IKCIIEPUMEHT (peabHbINH U MBICIICHHBI).

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUS

2.Coneprkanue y4eOHOro nmpeamMera.

8 KJIACC

IlepBoHava/bLHBIC XUMHYECKHE NIOHATHS

IIpenmer xumuu. Ponp XuMUM B JKM3HM 4eloBeKa. XMMHA B CUCTeMe HayK. Tema M BelecTsa.
dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe cocTosHue BemiecTB. IloHsATHE 0 MeTogax MO3HaHMA B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKUE 3JeMeHThl. CHUMBOJIBI XMMMYECKMX 3JeMeHTOB. I[IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (popMysa. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHOcHUTENnbHAsE aToOMHasg Macca. OTHOCUTENIbHAs MOJIEKyJsipHas Macca. MaccoBast 10Jist
XMMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mouib. MounspHast Macca. B3auMocBs3b KOJIMuYeCTBa, Macchl M 4uUCIa
CTPYKTYPHBIX €IMHMII BerlecTBa. Pacyérel mo popMynamMm XMMHUECKUX COETUHEHUH.

OuU3NYECKUE M XUMUYECKHE SIBICHMS. XHMHUYECKas peaklUMs U €€ NMPU3HAKU. 3aKOH COXpaHEHHS
Macchl BelECTB. XUMHYeckHe ypaBHeHus. Kiaccudukanus XMMHUYECKUX peakuui (coennHeHMs,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBUiaMH paboThl B 1abopaTopuu M npuémamu oOpalieHus ¢
na0opaTOpHBIM ~ O0OpYAOBAaHUEM, MH3ydy€HHE M ONUCaHHe (U3WYECKUX CBOWCTB 0O0pa3loB
HEOpPraHMYecKUX BEIIEeCTB, HaOMoaeHne (u3ndeckux (TJIaBJIeHUE BOCKA, TasHUE JIbJla, pacTUpaHue
caxapa B CTYyIIKe, KMIIEHHE M KOHJECHCAIUS BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYH, NMPOKAINBaHHE
MEIHOM TIPOBOJIOKH, B3aMMOJEHCTBHE Mella C KHUCIOTOH) SIBJICHUH, HAOMIOJeHHE M ONHCaHHE
IIPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuui (pa3jokKeHHe caxapa, B3alMMOJCICTBHE CEpHOU
KHCJIOTHI € XJOpUAOM Oapus, pasznoxkeHue ruapokcuna meau (1) mpu HarpeBanuu, B3auMojeiicTBue



xenesa ¢ pactBopom cosi Meau (I1), uzyuenue crmocoOOB pa3aelieHus CMECEii: ¢ TOMOIIBI0 MarHuTa,
¢wIbTpOBaHUE, BHIAPUBAHKE, TUCTUIUIALMA, XpoMaTorpadus, MPOBEACHHE OYHUCTKU MOBAPECHHOMN
CONIM, HAONIIOJJICHHE M OINHMCAaHHE pe3yJIbTATOB IPOBEJCHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MaCChl, CO3AAHUE MOJIETEH MOJIEKYI (IIapOCTEPKHEBBIX).

Ba:kHeiilue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3zagyx — cmeck razos. CoctaB Bo3ayxa. Kucnopon — snemeHT 1 mpocroe BemecTBo. HaxoxaeHue
KHCIIOpOJIa B TMpPHUPOJE, (PU3MUECKHME M XUMUYECKHE CBOWCTBa (peakuuu TropeHus). OKCHUIBIL.
[Ipumenenne xucmopoma. CrocoObl MOTYYEHHS KHUCIOpOAA B JTAOOPATOPUH W TMPOMBIIIJICHHOCTH.
KpyrosopoT kucnopoza B mpupoze. O30H — aJutoTporHas MoAu(pUKaLus KACIOpOa.

TemnoBoil 3PPexT XUMUUECKON peaKIH, TEPMOXUMHUUECKUE YPABHEHUS], 3K30- U SHIOTEPMHUUECKUE
peakuuu. ToIuMBO: Yroiab M MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHJIEHUE IAapHUKOBOrO 3(QeKTa,
paspylieHre 030HOBOIO CJIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxkneHue Bomopoaa B Hpupone, (U3NYECKHE U
XMMHMYECKUE CBONCTBA, IPUMEHEHHE, CLIOCOObI nonydyeHus. Kuciaotel u conu.

MouisipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTtBophl. HachlllieHHbIE U HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelecTB B BoAE. MaccoBas [0Jisl BEUIECTBA B PAacTBOpE. XUMHUYECKHE
cBoricTBa Bojbl. OcHOBaHuA. Ponp pacTBOpOB B MPHUpOJAE U B KU3HM 4YenoBeKka. KpyroBopoT BobI B
npupoe. 3arpsizHeHue NpUPOAHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccuduxarus HEOPTaHWYECKUX COCJTMHEHHIA. Okcupl. Knaccuduxarus OKCHJIOB:
coyieoOpaszyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) W HecosieoOpasyromue. HomeHknarypa
okcu10B. U3NUecKe U XMMHUECKre CBOMCcTBa Okcr0B. [lomyueHue okcuaoB.

OcHoBanus. Knaccupukanus ocHoBaHMil: IIETOYM M HEpacTBOpHMble ocHOBaHus. HomeHkiaTypa
ocHOBaHMH. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHre oCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Ousndeckne ¥ XUMHUUYECKHE CBOWCTBA
kucnoT. Pan aktuBHoctr MmetasuioB H. H. bekerosa. [losrydenue kucmior.

Conu. Homenkiarypa cosieil. duznueckue u XuMuueckue cBoctra cosied. [lomydenue conen.
['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpeAesicHHe COAepKaHMsl KHCIOpoJa B BO3AyXe, IOJy4YeHHe, coOupaHue,
pacrmo3HaBaHMEe U HW3Y4YEHHE CBOMCTB KHUCJIOpOJa, HAOMIOJCHHE B3aUMOJICHCTBUS BELIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHHSI M TMpeKpauleHus TropeHus (moxapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB M OINHMCAHHME UX CBOMCTB, MOJIyu€HHE, COOMpaHUE, paclo3HaBaHHE U H3y4eHUE
CBOWCTB BoOJIopoda (ropeHme), B3ammojelcTBue Bojgopoja ¢ okcugom wmeau (1) (Bo3moxHO
UCIIOJIb30BAHME BUJEOMATEPHANIOB), HaOMoJeHue oOoOpa3loB BEIIeCTB KOJIMYECTBOM 1 MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTBC PA3IMYHON PaCTBOPUMOCTBHIO, PUTOTOBJICHUE
pacTBOpPOB C OMNPEAEIEHHOW MAacCOBOM [10JIeM pacTBOPEHHOIO BEILIECTBA, B3aMMOJEUCTBHE BOJIbI C
MeTajlaMu (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJb30BAaHUE BHUICOMATEPUANIOB), UCCIIEOBAHUE
00pa3l0oB HEOPraHMYECKHX BEIIECTB pa3IWYHBIX KJIaccoB, HAOIIOAEHHE W3MEHEHHUS OKpAacKu
WHIMKATOPOB B pPacTBOpax KHUCIOT M IIeNouei, m3ydyeHue B3aumonencTBus okcunpa menu (II) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHCIOT C METajulaMH, pEeakuuil HeWTpaiu3aluu, MOIy4eHUe
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajla JIPYrUM M3 pacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHelmme Ki1acchl HEOPraHMUECKUX COEAMHEHUI.
IMepuoauveckuii 3akoH u Ilepuoanyeckas cucreMa xumuueckux djiemenToB [. U. MenaesieeBa.
Ctpoenne atoMoB. XuUMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[TepBbie MOMBITKH KTacCU(DUKAIIMM XUMUYECKHX AIeMEHTOB. [ToHsSTHE O TPyIax CXOAHBIX SJIEMEHTOB
(IenoyHbBIe W MIEIOYHO3EMEIbHBIE METAJIbl, TaJOTE€Hbl, WHEPTHHIE Ta3bl). DJIEMEHTbI, KOTOPHIE
00pa3ytoT aM(poTepHbIe OKCUBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. llepumoanueckas cucrema xumuueckux snemeHTtoB . W. Menpneneesa.
Kopotkonepuoanast u mmuaHONIEproAHas Gopmbl [leproaudeckoit CUCTEMBI XUMUYECKUX JIEMEHTOB
J. WN. Menpneneesa. Ilepuoabt u rpynmbsl. DU3HYECKUN CMBICI IOPSAAKOBOIO HOMEpPa, HOMEpOB
Mepuoaa U TPYIIIbI DJIEMEHTA.



Crpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI09YeK
atToMoB 1nepBbix 20 xumuyeckux aneMeHToB llepumonmueckoit cucremsr JI. U. Menneneesa.
XapakTepucTuka XMMHYECKOTO IEMEHTa IO ero mnojoxeHutro B Ilepmommueckoir cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTM M3MEHEHHMsl paJuyca aTOMOB XUMHUYECKMX JJIEMEHTOB, METANIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 IpynaM U Mepuoiam.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoguueckoi cHUCTEMBI XUMHUYECKHX 3JIEMEHTOB JUIs
pa3BuTHsA Hayku U pakTuku. [. . MennaeneeB — yd4EHbIN U rpakJaHUH.

Xumuueckasi cBsi3b. KoBajeHTHas (TOJispHAsE W HEMOJSpHAsi) CBA3b. OJIEKTPOOTPUILIATEILHOCTH
XMUMMUYECKUX 3J1eMEHTOB. VloHHas CBSI3b.

Crenenp oxuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [lpouecchl OKHUCIIEHUs U
BoccTaHOBNIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaNIOB, B3aUMOJEMCTBHE THUIPOKCHIA IMHKa C
pacTBOpaMu KHCIIOT M IIEJI0Y€ell, MPOBEACHNE ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO -
BOCCTaHOBUTEJBHBIX peakluil (ropeHne, peakliuy pa3ioKeH s, COeAUHEHNS).

Meosrcnpeomemmnnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€d NPHU M3YYEHHMM XUMUU B &8 Kiacce OCYHIECTBISETCA 4Yepes
UCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHSTUH, TaK W TOHSATUH, SBISIOLIUXCS
CUCTEMHBIMU JJISl OTJENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHS: HAaydyHbIM (pakT, rumoresa, Teopus, 3aKOH, aHAIM3, CUHTES,
KJlaccu(UKanus, NepuoAnYHOCTb, HAOII0ACHNE, IKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJIEIb,
SIBJIICHUE.

®duznka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOMbI, PaJUOaKTUBHOCTb,
MOJIEKYNa, JEKTPUYECKUI 3apsii, BEUIECTBO, Telo, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBa, ras,
(buznyeckue BeIUUNHBI, €UHHULIBI U3MEPEHUS, KOCMOC, TIaHEeThI, 3837161, CoJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOJIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKiusi

[Tepuonnueckuii 3akoH. Ilepumomnueckas cucrema xumudeckux siaemeHToB JI. W. Menpaeneesa.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB XMUMHYECKHUX AJIEMEHTOB IMEPBBIX TPEX
MEePUOOB, KaIWs, KaIbIMs W WX COCJUHEHUH B COOTBETCTBHUU C IIOJIO)KCHHEM OJIIEMEHTOB B
[Tepuoaudeckoit cucTeMe M CTPOCHUEM MX aTOMOB.

CrtpoeHue BeliecTBa: BHJBI XMMHUYECKOW CBS3U. THIBI KPUCTAIUTMYECKUX PEMIETOK, 3aBHCHMOCTH
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECCKON PEIIETKU U BUJIA XUMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYeCKHX BEIIEeCTB. XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3ju4yHbIM KJIaccaM HEOPraHMYeCKHX COCJIMHCHHWH, T'e€HEeTHYeCKas CBS3b
HEOPraHMYECKHX BEIECTB.

Knaccudukamuss XUMHUYECKMX peakuil MO pa3TuYHbIM MpH3HaKaM (10 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3PQEKTy, M0 U3MEHEHUIO CTETNEeHEW OKUCICHUS
XMUMHUYECKUX SJIEMEHTOB, TI0 OOpPaTUMOCTH, MO yYacCTHIO KaTalu3aropa). DK30- U SHIOTEPMHUYECKUE
peaklnu, TepPMOXUMHUYECKUE YPAaBHEHHUSI.

[Tonsite o ckopoctu xumudeckor peakiuu. [loHstre 06 oOpaTUMBIX U HEOOPATUMBIX XHMHUYECKHX
peakuusax. [loHsATHE O TOMOTE€HHBIX M TreTeporeHHbIXx peakuusx. [lonstue o karanuze. [lonsiTue o
XUMHUYECKOM paBHOBecHUU. DAKTOPHI, BIUAIOINIME HA CKOPOCTh XMUMHYECKON pEAKIMU U TMOJOKEHUE
XUMHUYECKOTO PABHOBECHS.

OKHCIIUTEIBHO-BOCCTAHOBHUTEIIbHEIC peakuuu, AJIEKTPOHHBII OaaHc OKHCIUTENLHO -
BOCCTaHOBUTENBHOUN peakunu. CoCTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEeaKIIui
C MCTOJIh30BaHUEM METO/1a MJIEKTPOHHOTO OanaHca.



Teopust 37IEKTPOIUTUUECKON AUCCOLMALUU. DIEKTPOIUTHl U HENIEKTPOJIUTHL. KaTHOHBI, aHHWOHBI.
MexaHnu3M jauccolMalMM  BEIIECTB € pasiiMYHBIMU  BHJAMU XUMHYeCKOW cBs3H. (CrTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakunu nonHoro ooMeHa. Y cioBus NPOTEKaHUs peakuii HOHHOTO 0OMEHa, MOJIHBIE U COKpAILIEHHBIE
MOHHBIE ypaBHEHHs peakuuidi. CBOHCTBa KHCIIOT, OCHOBAaHHMHA M COJIEH B CBETE NpeACTaBICHUI 00
ANIEKTPOJIUTUYECKON nucconuanuu. KauecTBeHHble peakiyuu Ha HOHbL. [IoHsATHE O THApoIN3e comeil.
Xumuueckuii IKcnepumenm:

03HAaKOMJIEHUE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAUIOB U
HeMeTauoB (TpaduTa U anMasa), CI0KHBIX BEHIECTB (XJIOpUIA HATPHS), HCCIEOBAHUE 3aBHCUMOCTH
CKOPOCTM XHUMHYECKOW pEaKIWh OT BO3JCHCTBHUSA pPAa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE
AJIEKTPOIPOBOJIHOCTH PAcTBOPOB BEIIECTB, Ipolecca AUCCOLMALMU KHCIOT, IIEJIo4Yell u conel
(BO3MOKHO HMCHOJb30BaHUE BUAEO MATEpUasoOB), IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIUX TPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTOo oOMeHa (00pa3oBaHHE OcCa/Ka, BhIICICHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUMi (ropeHue,
peakuuu pasjioKEHUs, COEAMHEHHS), pAaClO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KAayeCTBEHHBIX pEaKlUii Ha NOHBI, PEeIlIEeHNE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTtajuibl 1 MX coeJUHEHUS

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CrpoeHwe W (U3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJOT€HOB. XHMHYECKHE
CBOMCTBa Ha TMpuMepe Xjiopa (B3auUMOJEHWCTBHE C MeTalylaMH, HEMETaJUlaMM, IIeJI0YaMH).
Xnoposojiopoa. CossiHast KUCIIOTa, XMMHUYECKHE CBOICTBA, MOJydeHHe, npuMeHeHue. JleiictBue xyiopa
1 XJIOPOBOJIOPO/Ia HAa OPTaHU3M uesloBeka. BaxkHeire Xmopuapl U UX HaX0XK/I€HUE B TIPUPOJIE.
O6mrast xapaktepucTuka memMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
creneHn okucieHusi. CtpoeHue W (puU3MUecKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AmnotponHeie MOAU(HKAIIMA KUCIOpOJAa W cephl. XUMHUYECKHE CBOMCTBa ceprl. CepoBoaopo,
CTpoeHHe, (U3NYECKHe U XUMHUYeCKHe cBOMcTBa. OKCHIBI cepbl KakK IMPEACTABUTENH KHUCIOTHBIX
okcuioB. CepHas KucioTa, GU3NYECKUE U XUMHUYECKUE CBOMCTBA (00IIMe KaK MpEeACcTaBUTENS Kilacca
KHUCIIOT M crneuuduueckrie). XuMHUUYECKHE pPEeaklUy, JeKAallde B OCHOBE MPOMBIIUIEHHOr0 crocofa
MOJIy4eHUsI CepHOU KHUCHOTHI. [IprMeHeHne cepHoi KuCI0Thl. COM CEpHOU KUCIOTHI, KaUeCTBEHHAS
peakuus Ha cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COeTMHEHHI B IPUpOie. XUMUYECKOE 3arpsi3HEHHE
OKpYKarolllel cpeibl COeAMHEHUSAMH cepbl (KUCIOTHBIC 0K, 3arpsi3HEHUE BO3ayXa U BOJIOEMOB),
CHOCOOBI ero MpeoTBpAaIlCHHUS.

OOmast xapakTepucThka 351eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETNeHH OKHCIEHHUS. A30T, pacHpoCTpaHeHuEe B MpHUpoje, (pu3mueckue U XUMHUYECKHE CBOMCTBA.
KpyroBsopoT a3zota B mpupoge. AMMHaK, ero (pusnueckue M XUMHYECKHUE CBOWCTBA, IMOJIyYEHUE U
npuMmeHenne. Colid aMMOHUSA, UX GU3MUYECKUE U XUMHUUYECKUE CBOICTBa, mpuMeHeHue. KauectBenHas
peakiusi Ha HIOHbI aMMOHUS. A30THasi KUCJIOTa, €€ moyyueHue, (PU3nveckre U XUMHUUYECKUEe CBOICTBA
(oOmume kak MmpeacTaBUTENs Kiacca KUCIOT U crenududeckue). Mcrnoap3oBaHuEe HUTPATOB U COJEH
aMMOHHMSI B KayecTBe MHUHEpaIbHBIX YAOOpeHud. XHUMUYECKOE 3arps3HEHHE OKpPYKAIoIIeH Ccpebl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE MO, 3arps3HEHHE BO3/AyXa, MouBbl U BOJOEMOB). Docdop,
annmotponHbie Moaudukamuu ocdopa, pusnueckue u xumuueckue cporictsa. Oxcun docdopa (V) u
docdopHas kucnoTa, GU3NYECKHe U XUMUYECKHE CBOICTBA, MoydyeHue. Mcnonp3oBanue GpocdaTtoB B
KauecTBE MUHEPaJIbHBIX YAOOPEHUH.

Oobmas xapakTtepuctuka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTETNIEHH OKHUCJICHHs. YTJIEepPOJ, AalUIOTPONHbIE MOAM(HUKAIIMKN, PaCHpOCTpaHEHUE B MPUPOJE,
¢u3nyeckue M XUMU4eckue cBoicTBa. Ancopbumsa. KpyroBopor yriepona B mpupoge. OKcuibl
yriaepojaa, ux (U3MUecKue U XUMUYECKHe CBOICTBA, NEHCTBHE HA JKUBBIE OPraHU3MBI, MONyYEHHE U
INpUMEHEHHe. OKOJIOTHUECKHEe TMpoOsieMbl, CBA3aHHble ¢ okcuaoMm yriepoaa (IV), rumotesa
rJI00aTBHOTO TOTETUICHUST KJIMMaTa, MApHUKOBBIA JIPQeKT. YroibHas KUCIOTAa U €€ CONH, HUX
¢uznueckue M XUMHYECKHE CBOICTBa, TMONydyeHHWE M MpHMeHeHue. KadecTBeHHas peakmus Ha
KapOoHaT-uOoHKI. Mcmosb30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.



[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEAUHEHMSX yriepoja (MeTaH, 3TaH,
STWJIEH, alleTUJIEH, 3TAaHOJ, TJULEPUH, YKCyCHas Kuciota). [IpupoaHble MCTOUHUKU YIJIEBOJOPOIOB
(yronp, mpupoAHBIA Ta3, HePTh), MPOIYKTHI HX mepepaboTku (OCH3HWH), WX pOJb B OBITY U
NpOMBIIUIEHHOCTH. [ToHATHE 0 OMOJOTHUECKH BaKHBIX BEIIECTBAX: KUPAX, OeNKax, yrieBoaax — U ux
pOJIK B )KM3HU yelloBeKka. MaTepraabHOE €JMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COEIUHEHUN.
Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, IOJydyeHHME M NpuMeHeHue. CoeauHeHus
KpeMHusi B npupone. O6mue npencrasienus o0 okcuae kpemHust (IV) m KpeMHHEBOW KucioTe.
CunukaTel, UX UCHOJB30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeiine cTpouTebHbIE MaTepUalbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. I[Ipobiembl 0€30MacHOr0 HMCMOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuit Ikcnepumenm:

U3ydeHHe 00paslloB HEOPraHWYECKHWX BEIIECTB, CBOMCTB COJISHOW KHUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HAOIIOJICHHE TPU3HAKOB HMX MPOTEKAHUS, OIIBITHI,
oTpaxaromue (U3NYECKUe M XMMHMUYECKHE CBOMCTBA TallOTEHOB WU HMX COEIMHEHUIl (BO3MOXKHO
HCIIOJIb30BAHME BMJIEOMATEpUANIOB), O3HAaKOMJIEHME C oOpa3luamMu XJOpUJOB (TaJloOreHHJIOB),
O3HaKOMJIEHHE ¢ oOpasmamMu ceppl U €€ COEIUHEHUSMH  (BO3MOXHO  HCIOJIb30BaHUE
BHJIEOMATepUasoB),  HaOJIOJeHWE  Mpolecca  OOyrJiMBaHUS ~ caxapa  MOJa  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3y4EeHHE XUMHUYECKHX CBOMCTB pa30aBI€HHON cepHOM
KHUCJIOTBI, TPOBEJCHHE KAueCTBEHHOM peakuuu Ha cyiabdaT-uoH U HAOMIOJEHHME MpuU3HaKa eé€
MPOTEKAHUs, O3HAKOMJIEHHE C (U3MUYECKHMU CBOMCTBaAMHU a3oTa, (ochopa UM uX COeAMHEHUH
(BO3MOKHO HCIIOJIB30BAHME BHJEOMAaTepHalioB), oOpa3namMu a3oTHBIX U (ochOpHBIX yI0OpeHwuil,
MoJIyueHue, coOrpaHue, paclio3HaBaHUE M W3Y4YE€HHE CBOMCTB aMMHUaka, MPOBEIEHUE KAaueCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (pocdaT-uOH U U3yyeHHE MPHU3HAKOB X MPOTEKaHUs, B3aUMOJEICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOJKHO HCIOJIb30BAaHHUE BHIEOMATEPUAIIOB),
U3y4YeHHE MoOJeNiell KpUCTAIUIMYECKUX pemEToK anMasa, rpadura, ¢ymiepeHa, 0o3HaAKOMIIEHHE C
MPOLIECCOM  aACOpPOLMK  pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIJIEM U YCTPOMICTBOM
MPOTUBOTa3a, MOJydeHHe, COOMpaHHe, pacro3HaBaHHE W H3YYEHHE CBOICTB YIVIEKHCIOrO Tasa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuid Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4EHUE IMPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHHE €  TPOAYKIUEH  CWIMKATHOM  MPOMBIIUIEHHOCTH,  pEUICHUE
JKCIIEpUMEHTAIIBHBIX 33/a4 110 TeMe «BakHelnme HeMeTaulbl U UX COCTUHEHUS.

MeTaJuibl M UX COEIMHEHUSA

OOmiast xapakTepuCTUKa XUMHUYECKMX JJIEMEHTOB — METaUIOB HAa OCHOBAaHMHM MX TOJIOKEHUS B
[lepuoanueckoil cucremMe xummuueckux aiemeHToB J[. M. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTauI0B. MeTainyeckas CBA3b U METAININYECKass KPUCTAIUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUN
psan HampsbDKeHud MetayuioB. Du3nueckue M XMMHUYECKHME CBOMcTBa MeTayioB. OOmme crnocoObl
noytyueHus: MetasuioB. [IoHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIMUTHI UX OT KOPPO3HHU.
Crnassl (cTanb, 4YyTr'yH, JIOPATIOMUHHM, OpOH3a) U UX PUMEHEHHUE B OBITY U MIPOMBIIIJIEHHOCTH.
[lenounble MeTayipl: MOJOKeHHE B Ilepuoanueckoil cucTeMe XUMHUYECKUX dneMeHToB [/l
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaX0XJI€HUE B Ipupoae. Pu3nueckue 1 XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATpusd U Kanus. [IpuMeHeHHe MIeNTouHbIX
METAJUIOB U UX COEAMHEHHI.

[llenouyHo3emenbHbIE METAIbBl MarHuid M Kajdblui: mnoJiokeHue B Ilepuonmueckoit cucreme
xumuyeckux siemeHToB JI. M. MeHaeneeBa, CTpo€HHME HMX AaTOMOB, HaXO0XACHHE B MPHUPOJIE.
Ou3nyecKknue U XMMUYECKUE CBOWCTBA MarHus M Kajblus. BaxkHelre coeMuHeHUs KaabIus (OKCU,
THJIPOKCU, coiH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMmunmii: nosoxxenue B llepuoguueckoit cucreme xumuueckux snemeHToB . U. Menneneesa,
CTPOCHHME aTOMa, HaxoXJeHue B npupoje. Puznyeckue M XMMHUUYECKHE CBOMCTBA aJIOMUHMSL.
AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuommueckoit cucreme xumuyeckux sneMmeHtoB J[. WM. Menneneesa,
CTPOEHHE aToOMa, HaX0XJACHUE B npupoje. OPuU3nueckue U XMMUYECKHE CBOWCTBA xkene3a. OKCuapl,
ruapokcuabl u conu xenesa (I1) u sxenesa (II1), ux cocras, cBOMCTBA U MOJTyYEHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJICHHE C oOpa3laMy METaUIOB M CIUIABOB, HMX (HU3MYECKUMH CBOWCTBAMH, H3yUCHHE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUS OKCHUJIA KAJIbLIUSI U HATpUs C BOJOM (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
HCCIIEJOBAaHUE CBOMCTB >KECTKOW BOJBI, Ipollecca TOPEHUs Kejlne3a B KHUCIOpoAE (BO3MOXKHO
HCI0JIb30BAHUE BUJEOMATEPUATIOB), NPHU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX pPEAKIUIl HAa HOHBI:
MarHus, Kajablus, aAIFOMUHUS, UHKA, kene3a (I1) u xenesa (III), meau (I1), HaGnroneHue u onucaHue
IIPOLIECCOB OKpALIMBAaHUS IUIAMEHM MOHAMM HATpusl, Kajdusd U KaiblUs (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HCCIEIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATIOMUHHS WM THIPOKCHIA
LMHKA, PELIEHUE 3KCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHel1ne MeTalljibl ¥ UX COCTUHEHUSD.
XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepualibl B OBCEJIHEBHOM KU3HU 4elOBEKa. be3omacHoe MCIoJIb30BaHNE BELIECTB U
XUMHMUYECKUX peakluii B ObITy. [lepBas moMOIIb MPH XMMHUYECKHUX OKOTaX U OTPaBICHUSX.
XUMHYECKOE 3arpsi3HEHUE OKpy»Karolleil cpepl (MpeaenpHas AOMyCTUMas KOHILEHTpalus BEIIECTB,
nanee — [1/1K). Ponb XxuMuu B pelieHu 3KOJOTMUYECKUX MPoOIIeM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUalbl).
Meosrcnpeomemmnnie ceasu

Peanmusanuss MeXnpeIMETHBIX CBs3€l NPHU U3YYEHUM XUMHUHM B 9 Kiacce OCYIIECTBISIETCS 4Yepe3
UCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHSTUH, TaK W TOHSATUH, SBISIOLIUXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHATHS: HaydHbIN (akT, TMMOTEe3a, 3aKOH, TEOpHUS, aHAIN3, CUHTES3,
KJlaccu(UKanus, NepuoAnYHOCTb, HAOII0ACHNE, IKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHsI, MaTepUalbl.

®uznka: mMaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJA, MU30TOMbI, PaJlOaKTUBHOCTb,
MOJIEKYNa, AJIEKTPUYECKUM 3apsl, TMPOBOJHHUKH, MOJYIIPOBOJAHUKH, AUAIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeNO, OO0BEM, arperaTHoe€ COCTOSIHME BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPHUMOCTD,
KpUCTAJIJIMYECKas pemiéTKa, CIIaBbl, (U3WYECKHE BEIUYHHBI, €IWHULBI MU3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHIIE.

buomorus:  ¢dorocunTe3, apixaHue, Owocdepa, OIKOCHCTEMa, MHUHEpAJIbHBIE  YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIC BEIECTBA.

I'eorpadus: atmocdepa, runpochepa, MuUHEpasbl, FOPHbIE TOPO/IbL, MOJIE3HbIE UCKOTIAeMblIe, TOILTUBO,
BOJTHBIE PECYPCHI.

3. TemaTuyeckoe MIIaHNPOBAHUE

8 KJIACC
KoaunyecTBo 4acoB JjiekTpoHHbIe (1Hb-
Ne HaumeHoBaHMe pa3iesioB U K - OBHeI)) o6 a301(3a ¢
n/n TeM MPOrpamMMBeI Beero OHTPOJIbHbIE pakTHYecKue p P
pa6oThI paGoThI TeJbHbIE pecypchl

Pazpnen 1.1lepBoHayaibHble XUMUYeCKHeE MOHSITHUSL.

1.1 [ Xumusa — BaxkHas odJacTe O ) [[bubmuoreka LIOK
eCTECTBO3HAHUSA U https://m.edsoo.ru/7f418
MPAKTHYECKOMN eI TETbHOCTH 37¢]]

JenoBeKa

1.2  |BemecTBa 1 XHMHUYCCKHE 15 1 [[bubmuoreka LIOK
peakinun https://m.edsoo.ru/7f418

37c]]

Paznen 2.BakHeiilue npeacTaBuTe Il HEOPraHUYECKUX BellecTB.

2.1  Bozmyx. Kucnopon. Ilonsitue |6 [[Bubamoreka IIOK
00 okcuaax https://m.edsoo0.ru/7f418

37c]]

2.2  Bonopon.llonsTue o kucnorax|8 1 [[Bubamoreka IIOK

W COJIAX https://m.edsoo.ru/7f418
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37¢]]

2.3  Bona. PactBopsr. [TousTue 06 |5 1 1 [[Bubanoreka LIOK
OCHOBaHHMSIX https.//m.edsoo.ru/7f418
37c]]
2.4 |OCHOBHBIE KJIACChI 11 1 1 [[Bubanoreka LIOK

HEOPTaHUYECKUX COECAUHEHUN

https://m.edsoo.ru/7f418
37c]]

Paznen 3.11epuonnyeckuii 3axon u Ilepuonnyeckasi cucreMa Xu

MenneneeBa. CTpoeHue aToMoB. X

Muueckux 3jaemMenton /. U.
MHYecKasi CBsI3b. OKMCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUMN.

3.1  [lepuoamnueckuii 3aK0oH U 7 [[Bubanorexa LIOK
[Tepuonuueckas cucrema https://m.edsoo.ru/7f418
XUMu4deckux siementos 1. . 37c]]

Menpeneera. CTpoeHne aToMa

3.2  [XuMuueckas CBS3b. 8 1 [[Bubmmoreka IJOK
OKHCIUTENBHO- https://m.edsoo.ru/7f418
BOCCTAHOBHTENBHBIE PEAKITHH 37c]]

PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 I[TIPOTPAMME
TEMATHYECKOE IIVIAHNPOBAHHE
9 KJIACC
KosnyecTBo yacoB -
~ HaHMEINOBANHE PASAEI0D o KonTponbHbIe IIpakTHYeckue ggslﬁgzlﬁlg:;il(;g?(b
n/n TeM MPOrpamMMbl Beero paGoThI paGoTHI TeTBHbIC PECYPChI
Paznen 1.BemecTBo 1 XUMHYeCKHE peaKIN.

1.1  |[loBTOpenwme u yrayonenne |5 1 [[bubmamorexa [IOK
3HaHU# OCHOBHBIX PaszenoB https://m.edsoo.ru/7f418
Kypca 8 Kiacca 37c]]

1.2 |OcHOBHbIE 3aKOHOMEpPHOCTH 4 [[Bubmamoreka [IOK
XMMHIYECKUX PEaKIHit https://m.edsoo.ru/7f418

37c]]

1.3  [DaexTpomuTuueckas 8 1 1 [[bubmuorexa ITOK
rcconuanys. XMMHAIECKHe https://m.edsoo.ru/7f418

€aKIIMK B pacTBOpax 37c]]

Pa3nen 2.HemeTranjibl U HX COeTHHEHHUSI.

2.1  |OOmas xapakTepucTHKa 4 1 [[buommorexa LIOK
XUMHUUECKUX d5ieMeHToB VIIA- https://m.edsoo0.ru/7f418
rpymmbl. [amoreHpt 37c]]

2.2 |OOmas xapaKkTepucTHKa 6 [[bubmuorexa LIOK
XUMHUYECKUX 3J1eMeHTOB VIA- https://m.edsoo0.ru/7f418
rpymmsl. Cepa u eé 37c]]

COCTMHCHUS

2.3  |O0mas xapakTeprucTUKa 7 1 [[bubmmorexa LIOK
XAMHUYECKUX AIeMEHTOB VA- https://m.edsoo.ru/7f418
rpymmnsl. A3ot, Gpochop u ux 37c]]

COeIMHECHUS
2.4  |O0mas xapakTepruCcTHKa 3 1 2 [[bubmmorexa LIOK

XUMHYECKUX deMeHToB 1V A-
Cpynmnsl. YTIEpoa U KpEMHUN
M X COeTMHEHUS

https://m.edsoo.ru/7f418
37c]]

Pa3nen 3.MeTa/JILI H UX COCAMHEHHUS.

3.1

OO0111e CBOWCTBA METAJIOB

4

[[buomuoreka LIOK
https://m.edsoo.ru/7f418

37c]]
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3.2

Baskuelme MeTaibl U UX
COCIMHECHUSA

16

[[bubmuoreka ITOK
https://m.edsoo.ru/7f418

37c¢]]

Paznea 4. XuMus M OKpyKamonias cpena.

4.1  |BemecTBa U MaTepHalbl B 3
KU3HH YETIOBEKa
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO |68

YACOB ITIO ITPOI'PAMME
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