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MMOACHUTEJBbHASA 3AIINCKA
PabGouas mporpamma 1o mnpeamery XHUMHS OCHOBHOTO OOIIEro
oOpa3zoBaHus 11 00YyUaIOIIUXCSI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0OPOBBS
pa3paboTaHa B COOTBETCTBUH C

v degepaibHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEILHBIM CTAHIAPTOM
OCHOBHOro o6mero ob6pazoBanus ([Ipukaz MuHnpocBenieHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuiiun Poccutickoit denepanun 05.07.2021
r., per. Homep 64101) (manee — ®I'OC O0OO0)

v' TlopsiakoMm pa3pabOTKU U yTBEPKAEHUS (eaepalbHbIX OCHOBHBIX
o011e00pa3oBaTeNbHbIX MPOTpaMM, YTBEPKIACHHBIM IPUKA30M
MunncrepctBa mpocsemienust Poccuiickoit ®denepanun ot 30
certsiops 2022 r. N 874 (3apeructpupoBaH MUHUCTEPCTBOM
foctuiuu  Poccmiickoit  ®@enepanmun 2 HOs6pst 2022 1.,
peructparnmonusiii N 70809)

v\ AanTHPOBAaHHON OCHOBHOM 0O0pa30BaTENbHOW IPOrpPaMMOii
OCHOBHOTO 0011ero oOpaszoBanus oOyuaromuxcs c¢ 3IIP, OB3
MBOVY «COLI Ne 24y

v' DepnepanpHOil  paboyeil  IporpaMMoll  OCHOBHOTO  OOILIETO
oOpazoBanus «Pycckuii s3b1K»

v’ Paboueii mporpaMMbl BOCIIUTAHHMS, C YYETOM PACIPEICIICHHBIX 10
KJlaccaM TMPOBEPSEMBIX TPEOOBAHHWM K pPE3yJlbTaTaM OCBOCHHUS
AJanTHPOBAaHHOM  OCHOBHOM  00pa30BaTENbHOW  MPOTPaMMBI
OCHOBHOTO 0011ero 00pa3oBaHusl OOYYaIOIMIUXCS C 3aJEPKKON
TICUXMUYECKOTO Pa3BUTHS.

PaGouass mporpamma st o0ydaloommxcs €  OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 3710POBbsI (3aJIepKKa ICUXUUECKOTr0 pa3BUTHs) pazpaboTaHa ¢
y4€TOM OCOOEHHOCTEH TMCUXO(PU3MYECKOTO PA3BUTUS, WHIWBHUIYATbHBIX
BO3MOYKHOCTEH 00y4aroluxcsi KOHKPETHOW HO30JI0THYECKOM IPYIIbI, KOTOPOM
OH aJpecoBaH, M oOO0ecreyrMBaeT OCBOEHUE COJEpKaHUs 0Opa3oBaHMUs,
KOPPEKIHUIO HAPYIICHUN pa3BUTHSA U COLMAIBHYIO aJanTaluio, 00ecrneunBaeT
JOCTI)KEHUE TUIaHUpYyeMbIX pe3ynbTatoB ocBoeHus AOOII OO0 wu
pazpaborana Ha ocHoBe TpeboBanuii ®I'OC OOO k pe3ynbTaTaM OCBOCHHS
IpOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUS.

VYyutbiBaeT ~ BO3pAacTHblE M IICUXOJOTMYECKHE  OCOOEHHOCTH
00y4aroIuxcs ¢ 3aJep>KKON IMCUXUYECKOTO Pa3BUTHS.

OOmmmu  miia Bcex oOyuarommxcesa ¢ [P sgBiasroTcs TpyIaHOCTH
NPOM3BOJIBHONW CaMOPETyJSIIUK, 3aMEUICHHBIH TEeMII U HEPaBHOMEPHOE
KayeCTBO CTAHOBJICHUS BBICIIMX NMCUXUYECKUX (DYHKUIHNA, MOTUBALMOHHBIX U
KOTHUTHBHBIX ~ COCTABISIOUIMX  [O3HABAaTElIbHON  gedrenbHocTH.  [lnid



3HaYUTeNbHON 4YacTu oOydaromuxcs ¢ 3[IP TunmdueH neuuuT HE TOIBKO
MMO3HABATEIbHBIX, HO M COLHAIBHO-TIEPUENTUBHBIX W KOMMYHHKATHBHBIX
cnocoonoctei. Y nereir ¢ 3IIP naOmromaercsd cHu)KeHHEe oObeMa IMaMATH U
CKOPOCTH 3alIOMUHAHMS; HEMPOU3BOJIBHOE 3aIIOMUHAHUE MEHEE MPOAYKTUBHO,
4YeM B HOpPME; MEXaHU3M [aMSATH  XapaKTEPU3YyeTCd  CHUXKEHUEM
MPOYKTUBHOCTH MEPBHIX MOMBITOK 3aIIOMUHAHUS, HO BpEMsI, HEOOX0IUMOE 15
MOJIHOTO 3ay4YHBaHUs, OJIM3KO K HOpME; Tpeo0saaHue HarJIsIIHON aMsITH HaJl
CIIOBECHOM; CHW)XEHHE MPOU3BOJBHON MaMsATH; HAapyILIEHHUE MEXaHUYECKOU
namsITH

Oco0eHHOCTH BHUMAHUS, XapaKTEPHBIE [l IAHHOTO HAPYIICHUS:

1. Hwuszkas KOHLEHTpauusi BHUMAaHUSA, HECIOCOOHOCTh pedeHKa
COCPEIOTOYUThCA Ha 3aJlaHUU, Ha KakoW-InOO JeAaTeNbHOCTH, ObICTpas
OTBJIEKAEMOCTh. HCTOIIAEMOCTb U YTOMIISIEMOCTb.

2. Huszkuil ypoBE€Hb YCTOMYMBOCTM BHUMaHHUS. JleTH HE MOTyT
JUIUTEJIBHO 3aHUMAThCSI OJJTHOM M TOH K€ IEATEIBbHOCTBIO.

3. VY3kuii o0beM BHHMaHusA. bonee cuibHO HapylIeHO MPOU3BOJIBHOE
BHUMAaHHUE.

Oco0eHHOCTH BOCTIPUSATHS, IPU 33JCPIKKE NCUXUUECKOTO Pa3BUTHSI

1. HemocrarouHass nOJHOTAa W TOYHOCTb BOCHPUATHS CBsA3aHA C
HapylIeHUEM BHUMaHHUSI, MEXaHU3MOB IIPOU3BOJIBLHOCTH;

2. HepocratouHas  1LeleHANpPaBIEHHOCT W OPTaHU30BAHHOCTH
BHUMAaHUS;

3. 3aMennieHHOCTb BOCHPUATUS M MepepaboTku WHOOpPMAUU IS
noyiHoleHHoro Bocnpusatus. Pedbenky ¢ OB3 Tpebyercst Oosbliie BpeMEHHU,
YeM HOPMaJIbHOMY PEOEHKY;

4. Huskuili ypoBE€Hb aHAJIMTHYECKOTO BOCHpUATUSA. PeOeHOK He
o0ayMbIBaeT WH(MOpPMAIUIO, KOTOPYIO BOCHpPUHUMAET («BWXKY, HO HE
JyMaro»); - CHI)KEHHE aKTHMBHOCTM Bocmpusatus. B mporecce BocrpusaTHs
HapylieHa QyHKIUS MOUCKa, peOCHOK HE MBITAeTCSI BCMOTPETHCS, MaTepual
BOCIPUHUMAETCSI TMOBEPXHOCTHO; - Haubosee rpy0o HapylieHbl Oosee
CIIO)KHbIE  (OPMBI  BOCHPHSATHS, TpeOyolue ydacTus  HECKOJBbKHUX
aHAIM3aTOPOB W UMEIOIINX CJIOXKHBIM XapakTep 3pUTEIbHOE BOCHPHSTHE,
3pUTEIBLHO-MOTOPHASI KOOPAWHALIMS.

OO01111e HETOCTATKU MBICIIUTEIBHON JieaTenbHOCTH Aeteit ¢ OB3:

1. HechopMupoBaHHOCTh T[O3HABATEIbHOW, TMOUCKOBOM MOTHBALIUU
(cBOE0Opa3HOE OTHOIIICHHE K JIIOOBIM MHTEIUICKTYyaIbHBIM 3ajauam). [letn
cTpeMsTcss u30ekaTh JIOObIX HWHTEIUIEKTYaJdbHBIX Yycuiaui. g Hux
HEIMpUBJIEKATEeJIEH MOMEHT MPEOJOJIEHUs TPYIHOCTEH (OTKa3 BBIMIOIHATH
TPYJAHYIO 3a7ady, MOJAMEHA HHTEJUIEKTyaJIbHOM 3afaun Oojee OIM3KOH,
UTpOBOM 3a7auei.). Takoil peOeHOK BBIMONHAET 3a7a4y HE MOJHOCTHIO, a €€
0oJee MpPOCTYIO YacTh. J[eTH He 3aMHTEPECOBAHbI B PE3YJIbTATE BBIITOJIHEHHUS
3aJaHusl. OTa 0COOCHHOCTh MBILIUICHUS MPOSIBISIETCS B IIKOJE, KOTJa JIETH
OYEHb OBICTPO TEPSAIOT UHTEPEC K HOBBIM IPEIMETAM.




2. OrcyTcTBHE BBIPRXXEHHOTO OPHUEHTUPOBOYHOIO 3Tala MpPH PELICHUU
MBICIUTENBHBIX 3a1a4. [letn ¢ OB3 HaunHaloT neicTBOBaTH cpasy, ¢ XOAy.
[Tpu npenbsBIEHUHM MHCTPYKUMM K 3a/laHUI0 MHOTHE JETH HE MOHUMAIOT
3aJ1aHusl, HO CTPEMSTCS [TOOBICTPEE MOIYYUTh IKCIIEPUMEHTAJIbHBIN MaTepral
U HauaTh AeiicTBoBath. Cienyer 3aMeTuTh, 4to Aetu ¢ OB3 B Oonbiieit mepe
3aMHTEPECOBAHBI B TOM, 4YTOOBI MOOBICTpEE 3aKOHUUTh paboTy, a He
KauyeCTBOM BBINIOJHEHUS 3afaHus. PeOEHOK He yMeeT aHaIu3upoBaTh
YCIIOBHSI, HE IOHUMAET 3HAYMMOCTH OPUEHTUPOBOYHOTO 3TaNa, YTO MPUBOIUT
K MOSIBJICHUIO MHOKECTBA OLIMOOK.

3. Hu3kas MpIcIUTENbHAs aKTUBHOCTD, «O€31yMHBIIN» CTUIb padOTHI (IETH,
13-3a NOCMEIIHOCTH, HEOPraHU30BAHHOCTH JEHUCTBYIOT HAayra/l, HE YYUThIBas
B MOJHOM O00OBEME 33JaHHOTO YCIIOBUS; OTCYTCTBYET HAIIPABJIEHHBIM MOMCK
peuieHus, IpeoJ0JIeHus TpyAHOCTel ). JleTH pemaroT 3ajauy Ha MHHTYUTUBHOM
YPOBHE, TO €CTh PEOEHOK BpO€e Obl MPABUIBHO JAA€T OTBET, HO OOBACHUTH €TO
HE MOXKET.

4. CTepeoTUITIHOCTh MBILIUIEHUS, €ro IabnoHHOCTh. HarmsgHo-oOpaszHoe
mpinuienue. Jetu ¢ OB3 3arpynHsitorcs AeMCTBOBAaTH MO HATJISIIHOMY
oOpa3lly M3-3a HapylIEHUI omepanuil aHanu3a, HapylIEHUE LEJIOCTHOCTH,

LIEJICHAIIPaBIC€HHOCTH, aKTUBHOCTU BOCHPHUATHS BCE 3TO BEIET K TOMY, YTO
peOCHOK 3aTpyAHSETCS MPOAHATU3UPOBATH 00pasell, BbIACIUTH IJIaBHBIC
YaCTH, YCTAHOBUThH B3aWMOCBSI3b MEXY YaCTAMHU U BOCHPOU3BECTH JAHHYIO
CTPYKTYpY B Ipolecce COOCTBEHHOM AESITENIbHOCTH. JIornueckoe MbllJIEHUE.
YV nmere C 3alepKKOW TNICUXUYECKOTO PA3ZBUTUS HMEIKOTCS HapYILICHHS
BKHEUIIUX MBICIUTEIBHBIX ONEpalnid, KOTOPbIE CIY>KaT COCTABIISIOUIUMU
JIOTUYECKOTO MBIIIJIEHUS: - aHaiIu3 (YBJIEKAIOTCS MEJIKUMHU ACTASAMH, HE
MOXET BBIJCIUTh TJABHOE, BBIIEISAIOT HE3HAUYMTENIbHbIE NPU3HAKH); -
CpaBHEHHE (CPaBHUBAIOT MPEAMETHI 10 HECOIIOCTABUMBIM, HECYIIIECTBEHHBIM
nmpu3HaKam); - kiaccudukamnus (peOeHOK OCYIIECTBISCT KIACCU(PUKAINIO
94acTO MPaBUJIbHO, HO HE MOXKET OCO3HATh €€ MPHUHIIUII, HE MOXKET OOBSICHUTD
TO, IOYEMY OH TaK IOCTYIIN).

[Tpu opranuzammu o0y4ueHus Ha ypOBHE OCHOBHOTO 00II[ero 00pa3oBaHus
YUUTBHIBAIOTCS OCOOEHHOCTH IO3HABATEIBHOIO PAa3BUTHS, SMOIMOHAIBHO-
BOJIEBOM M JIMYHOCTHOU cdepsl oOyuaromuxces ¢ 3P, cnenuduky ycBoeHus
UMHU y4eOHOTO MaTepHalla.

s o6yuaromuxcs ¢ 311P ocymecTBisiercs:

o uddepeHIUpPOBAHHBIN TOAXO0A K OTOOPY COJepKaHHs y4eOHOTO
npeaMera € yu4eToM OCOOBIX 00pa3oBaTelbHBIX MOTpEOHOCTEH H
BO3MOYKHOCTEH 00yUaromerocs.

e 00beM 3HAaHWHW W YMEHHH HECYIIECTBEHHO COKpAIIAeTCs 3a CUeT
yCTpaHEHHUs] M30BITOYHBIX MO OTHOLICHHIO K OCHOBHOMY COJEP KaHUIO
TpeOOBaAHUM.

e oOecrneunBaeTCs HHAUBUAYAJIbHBIN TeMI 00yUYeHUs



® MpoPWIAKTUKA U  KOPPEKUUS  COUMOKYJIbTYPHOM H  IIKOJbHOMN
Jie3alanTaluu;

® TIOCTOSIHHBIN (TIONIArOBBI) MOHUTOPHUHT PE3YIHTATUBHOCTH 00pa30BaHUS
U cpOPMHUPOBAHHOCTH COIMANBHON KOMIIETEHIIUU OOyJaromiencs, ypoBHs
U IUHAMUKH TICUXO0(PU3UIECKOTO PA3BUTHS;

e oOecreunBaeTcsi HEMPEPbIBHBIA KOHTPOJb 3a CTAHOBJIEHUEM Y4YeOHO-
MO03HABATEILHON TS TENBHOCTU oOyuaronierocs C OB3,
MPOJI0JKAIOIIETOCS 10 JOCTUXKEHHUS YPOBHSI, TIO3BOJISIONIETO CIPABISTHCS
C Y4EOHBIMU 3aJaHUSIMU CAMOCTOSTEIBHO;

® TIOCTOSHHOE CTUMYJHMPYETCS IMO3HAaBaTENIbHAsI aKTUBHOCTh, MOOYXIECHUE
UHTEpeca K cebe, OKpYXKarolleMy NPEAMETHOMY M COLUUAIBLHOMY MHUPY;
NOCTOSIHHAsI TIOMOILIb B OCMBICIIEGHUM M PACIIMPEHUM KOHTEKCTa
YCBAaMBAEMbIX 3HAHUI, B 3aKPEIVICHUH U COBEPIICHCTBOBAHUU OCBOEHHBIX
YMEHH;

® crenuaigbHOoe 00yYeHHE «IIEePeHOCY» CHOPMUPOBAHHBIX 3HAHUHN U YMEHUIN
B HOBBIE CUTYallUX B3aUMOJICUCTBHS C JIEUCTBUTEIILHOCTHIO;

® TIOCTOSIHHASI aKTyalu3alvs 3HAHUW, YMEHUU U 0J00pseMbIX OOIIECTBOM
HOPM TOBEJICHUS;

® LCIMOJIb30BAaHUE MPEUMYIIECTBEHHO MO3UTUBHBIX CPEJCTB CTUMYJISLIUU
NEATEeIbHOCTH U TIOBEICHUS;

® Dpa3BUTHE ©W  OTpabOTKAa  CPEACTB  KOMMYHHKAIUU,  TPUEMOB
KOHCTPYKTHUBHOTO OOIIEHUS M B3aUMOJICHCTBUA (C 4YJI€HAMHU CEMbH, CO
CBEPCTHUKAMH, C B3pOCIBIMHU), (POPMUpPOBAHHE HABBIKOB COIMAIBHO
0JI00PSAEMOT0 ITOBEICHUS;

e creuuaigbHas TCUXOKOPPEKLUHMOHHAs IOMOIlb, HalpaBieHHas Ha
dbopMupoBaHUE  CIOCOOHOCTH K  CAMOCTOSITEIBHOM  OpraHu3aluu
COOCTBEHHOW [JEATEITbHOCTH M OCO3HAHUIO BO3HUKAIOMIMX TPYIHOCTEH,
dbopMHpoBaHHEe YMEHHMS 3ampaliuBaTh W HUCHOJIB30BaTh  MOMOIUIb
B3pOCJIOTO;

Ho mpu stom yuuthiBaercs, uro oOydvatouuecs ¢ 3[IP momyuwator
oOpa3oBaHHE, COOTBETCTBYIOIIEE IO HTOTOBBIM JOCTHKEHHSIM K MOMEHTY
3aBepIICHUs OOYy4YeHUs, TUIAHUPYEMBbIM pe3yibTaTaM OCHOBHOTO OOIIEro
oOpa30oBaHUsI HOPMATHUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, U B T€ K€ CPOKHU
oOydenus (5 - 9 KIacchl) MPU CO3TAHUH YCIOBHM, YYUTHIBAIOIINX UX 0COOBIC
oOpa3oBaTeabHbIC MOTPEOHOCTH.



[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC 000, a Taxxe Ha oOcHOBe (henepaabHON padoueii mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPETOoJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma 1o XuMuu Na€T MPEJCTaBICHUE O LENsAX, OOIEeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzienaM M TeMaM NPOrpaMMbl IO XHMHH, ONPENEseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUSI XUMHH C Y4E€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAILICHUIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUSL U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M MCCJIEAOBATEIBCKUX YMEHHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHWs B OOyYEHMH XMMHH OOECHEUMBAIOTCS CHEIU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJlaliTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HayKU XMMHUH Ha OINPENEIEHHOM dTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OpraHU4eCKON XMMHHU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTIO MPUMEHEHHNS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUA B Hayke. M3yyeHue XUMHUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHYECKON HAyKHd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4e0HOro NnpeaMeTa COCTOMT B POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (AKTOB, MOHITUI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUHN, TOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, Si3bIKka HAayKd, B IMPHOOIIEHHUU K



HAyYHbIM METOJaM MO3HAHUs MPU U3YYCHUH BEUIECTB U XUMHUYECKUX PEaKIUi, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe TMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEBL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo111ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ArpPEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMocBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakus v e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEaAKIUil (COeTMHEHNUS, Pa3I0KEeHUSI, 3aMEIICHHS, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nyecKnx CBOMCTB OOpa3OB HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHHE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuuid (pas3iokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH TTOBApECHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
MOJly4YeHHUs] KHUCJIOpoJa B JIabopaTOpuu H MpOMbIIUIeHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurtens. PacTBOpsIL
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHre NpUPOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KUCIOPOJa B BO3yXE, MOJyYEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHWE, pACMO3HABAHWE W U3YYCHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
UCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOIOACHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa3l0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (l1) ¢ pacTBOpoM cepHOW KHUCIIOTBI, KHCIOT C METaJUIaMHU, peaKluil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMsS paJuyca aTOMOB XHWMHUYECKHX JJEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumunyeckasi cBs3b. KoBaseHTHass (moJjsipHasi W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéasu

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NIOHATUH, TAK U NOHITUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEIO0, O0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOAbI, TTOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KM, KAJIBLIHS U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYecKUX peakluuid Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[TonsitTue 0 cKOpOCTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIGKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHCIIUTCIIbPHO-BOCCTaAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCITIOJIb30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpaluIEHHbIE HWOHHBIE ypaBHEHUsA peakuumid. CBoiicTBa KHUCIHOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIECCA AUCCOLUALINH KUCIIOT, IIEI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUUid (TOpeHue, peakluuu pasoKeHus,
COCJIMHEHHUS), pACMO3HABAaHME  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3HUecCKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTraHU3M YeJlOBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJITIOTPONHbIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlUH, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalollel Cpelbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictea. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJIydeHHe, (U3NYECKhe U XUMHUYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arpsS3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCTIOTa U e€ coyd, UX (PU3MYecKrue UM XUMHUYECKHE CBOICTBa, MOJIyY€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAKHBIX BELIECTBAX: JKUPaAX, OeJIKaxX, yriieBoJax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TIPOTEKAHMsI, ONBIThI, OTpaXKalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COCNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOJIOICHHE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COCIMHECHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPHUATIOB), 00pa3iaMi a30THBIX
u (hocopHbIX yrnOOpeHUM, moayyeHue, cooMpaHue, pacrio3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeEJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YYCHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YUYEHUE CBOWCTB YTJIEKUCIIOTO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEAKIMI HAa KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COCIUHECHUSD.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKass ~ KpUCTa/UIMUecKass  PemeTKa.  ODIEKTPOXUMUYECKUH  pAall
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABl HaTpust W Kauus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelme coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE  PpE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJIbIIKs, aTIOMUHUS, [IMHKa, sxkere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
IMAPOKCUJIA LIMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 o Teme «BakHeiime
METaJUIbl U X COCAUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HeHHe OKpyKaroueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBL,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYMHBI, CAUHHUIBI M3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHs XHMUU B €IUHCTBE y4e€OHOW U
BOCIIUTATEIbHOMU AESATENBHOCTA B COOTBETCTBUU C TPATULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MAIIN3ALINN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
NEPENOBbIX JOCTHXKEHHUSIX W OTKpPBITUSX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEACTAaBICHUS. O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSTEIbHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUM y4E€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aMMOTIOMOLIU
B MPOIECCE ATON yueOHOM AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
Y TOCTYNIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOIAHOU CPEAOH, O POJIM XUMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JIESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHSA OOyYeHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Jsl, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUSA, IMOHMMAHUE LEHHOCTH 3I0pPOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TPOoOJieM M MyTed MX pelleHHs] MOCPEACTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpOBaHUS MUPOBO33pEHUS 00ILIEHayYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 11 OOBSICHEHUS OTNICIBHBIX ()aKTOB M SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHUBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ »JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4€CTBE OCHOBBI /ISl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JMJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOUPATh ONTUMAIBHYIO POpMY MpeACcTaBiICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHHUH MPOMBILIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaeMol Tembl, (OPMYIMPOBATH CBOU TNPEUIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCHUCTBUUA IPU BBINIOJHEHUM 3aJaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNercTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JEATEIBHOCTH MO  MOJYYEHUI0O HOBOIO 3HAaHWs, €ro HHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX IOHSATHI: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHNHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM IP(DEKT peakiui,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBsI3b, WMOH, KATHOH, AaHUOH, pPAacTBOP, MaccoBas [JO0Js BELIECTBA
(TpolieHTHAasl KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMuueckux osaemeHtoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsJi si7pa, 00IIee YUCIIO JIEKTPOHOB U
pacrpe/iesieHue UX I0 JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HCOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMCAHKUE NMPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3IMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o (opmylie COECAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOM peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOWMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOIIOJICHHE, W3MEpPEHHEe, MOJCIIMPOBAHHE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUIaM MOJIH30BAHUS XUMHUECKOH MOCYA0M U Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe IMpaBwiaM oOOpallleHUs C BEIIECTBAMH B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBIMOJHEHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IT0 TIOJIYICHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(Bomopoda W KHCJIOpOAa), MPUTOTOBJICHUIO PAaCTBOPOB C OIpeAeIEHHOMN
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMYyC, (eHON(PTAICHH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBSA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPEeAeabHO JOMYyCTUMAas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX DSJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CcHenuPUYECKrUe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, YypaBHEHHS pEaKkIui, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMeHTa MO (opMmysie COeauHEeHHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IMyTEM XJIOPUI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cunmkar-, cynbdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).
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12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEANHEHHIH https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE PeaKkIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxawomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacce/ ['abpuensu O.C., Octpoymos U.I"., Cnaaxos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
UHTEPHET

LOK, POII






