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MNOACHUTEJIbBHAS 3AIIMCKA

PaGowyas mporpamma ydeOHOro mnpeamera «Xumus»  (mpeameTHas — 00JaCTh
«EcTecTBeHHO-Hay4Has») Ha YPOBHE OCHOBHOTO 0OmEero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeGoBaHuii K pe3yapTaraM OCBOCHHS IPOrpaMMbl OCHOBHOTO OOINEro OOpa3oBaHUS IS
obyuaromuxcst 8-9-x kmaccoB MBOY Kpacunoapmetickoii COILLl B COOTBETCTBHH CO CIIEAYIONTUMH
HOPMATHUBHBIMU JJOKYMEHTaMHU:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii @enepaumy;

- ®enepanbHbIM 3aK0HOM 0T 24.09.2022 Ne 371-03 «O BHeceHnu n3MeHeHui B PeiepalibHbIN 3aKOH
"O6 ob6pazoBanuu B Poccuiickoit @eneparuu" u crtatbio 1 denepanpHoro 3akoHa "OO6 00s3aTeIbHBIX
TpeboBanusx B Poccuiickoit dexepanuny;

- ®I'OC 00O (mmpuka3z MunucrepcTsa npocsenieHus: Poccuiickoit ®eneparuu ot 31.05.2021 Ne 287
«O0 yTBepkKIeHUU (enepaTbHOro TOCyJapCTBEHHOr0 00pa30BaTENIbHOTO CTaHAAapTa OCHOBHOTO
o01rero oOpa3oBaHUs»);

- ®I'OC 000 (18.05.2023 Ne 370 "O06 yrBepxkaeHuu deaepanbHOi 00pa30BaTENBLHON MPOTPAMMEI
OCHOBHOTO 00111eT0 00pa3oBaHus'", C yueTOM U3MEHEHUH, BHECEHHBIX Mpuka3zoM 19.03.2024 No 171;

- caHuTapHO-dnuAeMuonorndeckumu tpedboBanusmu  CII  2.4.3648-20 W TUTHCHHYECKUMU
HOopMatuBamMu U TpeboBanusmu CanlluH 1.2.3685-21.

- ®enepanbHOit padboueii mporpammoit OO0 1o npeaMeTy «XUMHS»;

- OcHOBHOW 00pa3oBaTeIbHOW MPOrPaMMOM  OCHOBHOro obmero obpazoBanuss MBOY
Kpacnoapmetickoit COILLI;

- Y4eOHBIM IIIAHOM OCHOBHOTO obmiero oopazoBanust MbOY Kpacnoapmetickoit COIL;

- Ilonoxxenuewm o pabounx nmporpammax, ydeOHbIX Kypcax (B TOM YHCJIE BHEYPOUHOH JESATEeIbHOCTH),
yueonbIx monyieit MbOY Kpacnoapmetickoit COLI,;

- Paboueit nporpammoii Bociutanust MbOY Kpacnoapmeiickoit COLLL,

- Ilpukaz Munnpocsemenuss Poccum ot 21 centabps 2022 1. N 858 "OO yrBepxkIeHUH
(dhenepanpbHOro mMepeyHs y4eOHHUKOB, MOMYIIEHHBIX K HCIIONB30BAHUIO TPH pEaTH3allud HUMEIOIIUX
TOCYIapCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTENbHBIX MPOTPAaMM HA4allbHOTO OOIIEro, OCHOBHOTO
oOmero, cpemHero oOmero oOpa3oBaHUs OpPraHU3AIUSMHU, OCYIICCTBISIONIMMHA 00pPa30BaTECIIbHYIO
NEATEeNbHOCTh U YCTAHOBJIEHUS MPEACIBHOTO CPOKA UCTIONB30BAHMS UCKITIOYCHHBIX YYEOHUKOB"

- [Ipuka3 Munnpocseuienust Poccun ot 21.02.2024 Ne 119 «O BHeceHUH U3MEHEHUH B IPUIIOKEHHUS
Ne 1 u Ne 2 x npuka3zy MunucrepctBa npocsenienus Poccuiickoit @enepanuu ot 21 centsiops 2022 1.
Ne 858»

Pabouast mporpamma y4yeOHOro mpeamera «XuUMUS» A OOy4alOIUMXCS Ha YPOBHE OCHOBHOI'O
o0miero o0Opa3oBaHUs OPUEHTHPOBAaHA HA IIEJIEBBIE NMPHOPHUTETHI, C(HOpMyIHpOBaHHBIE B pabouyeit
nporpamme Bocutanusg MBOY Kpacnoapmeiickoit COILI.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMMHSI»

CtpyKTypa conepxKaHusi MPOrpaMMBI 10 XUMUHU c(hopMUpOBaHa HA OCHOBE CHCTEMHOI'O MOAX0/a K €€
Hsyqumo. Co;:[epxcaHHe CKJIaAbIBACTCs U3 CUCTCMbI HOHSITI/Iﬁ 0 XUMHUYCCKOM DJICMCHTC U BCIICCTBE U
CHUCTEMBI TIOHATHH O XHUMHYECKOH peakiuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OPTaHH30BaHBI IO
HpI/IHLII/IHy IIOCJICA0OBATCIBbHOT' O paSBI/ITI/ISI 3HaHI/II\/JI Ha OCHOBEC TeOpCTI/I‘IeCKI/IX Hpe,Z[CTaBJICHI/IfI pa3H0ro
YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYE€HUS O CTPOCHUU aTOMA U XUMHUYECKOU CBS3H;

— TIPEICTABICHUH 00 DJICKTPOITUTHIECCKOMN TUCCOIMAIIUN BEIIECTB B paCTBOpax.

TGOPCTquCKHe 3HAHUA paCCManI/IBaIOTCSI Ha OCHOBC 3MHI/IpI/I‘ICCKI/I HOHy‘-IeHHBIX U OCMBICJIICHHBIX
(GakToOB, pPa3BUBAIOTCS TIOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIONHSSA (DYHKIIMH
O6'I>$[CH€HI/ISI 158 HpOFH03I/IpOBaHI/I$I CBOﬁCTB, CTpOGHI/ISI )41 BOBMO)KHOCTCﬁ HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/ISI nu
MOJTYYCHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl O XMMHHU CIIOCOOCTBYET (POPMHUPOBAHMIO MPEICTABICHHS O XUMHUYECKOM



COCTaBJIAOLIEH HAayYHON KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHON MPUPO/Ibl, IEHHOCTHOI'O OTHOIIEHUS
K HAYYHOMY 3HAHHIO U METOJlaM MO3HAHMA B HayKe. VM3yueHne XuMuM IpOUCXOIUT C IIPUBJICUEHUEM
3HaHMN U3 paHee U3YYeHHBIX yuyeOHBIX MpeaMeToB: «Okpyxatouiuii Mup», «buonorus. 5—7 kiaacco»
u «Dusuka. 7 kmacey.

[Ipu U3yyeHNH XUMUU TPOUCXOAUT (POpPMHpPOBaAHHE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak 00JacTH
COBPEMEHHOIO €CTECTBO3HAHHUS, IIPAKTHUUECKON JEATEIBbHOCTH 4YEJIOBEKAa M KaK OJHOro M3
KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI. 3aja4a yueOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUHN CHCTEMBI
XUMHUYECKHX 3HAHUM — BaKHEWIIMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX MOJIOXKECHUH,
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHYECKOT0 XapaKkTepa, si3blka HaYKH, B MPUOOIIEHUN K HaYyYHBIM
METOAaM MO3HAHUS NPU MU3YyYCHHUH BEIIECTB M XMMHUYECKUX PEaKIui, B (OPMUPOBAHUU U PA3BUTUU
[IO3HABAaTEJIbHBIX yYMEHUH W HUX TNPUMEHEHMH B  Yy4eOHO-NO3HABAaTEIbHOM U  y4yeOHO-
UCCIIEIOBATENLCKON JEATEIbHOCTH, OCBOGHUH IpaBHJ 0€30MacHOro OOpalleHHs C BEUIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

JlaGopaTopHbIe OMBITHI MPOBOJSATCS MpPU HM3YYEHWH HOBOTO MaTepuaia, SIBISIOTCS OOYdYalolIMMHU,
IIO9TOMY HE OLIEHUBAIOTCS M BBINOJHSIOTCS B pabodel teTpaau. Ilpu npoBeneHnN NMpakTHUYECKUX U
1a0opaTOpHBIX padoT IIAaHUPYETCs UCTIONb30BaHKe H(poBoil maboparopuu neHTpa «Touka pocTay.
Hcnonb3oBanue obopynoBanus «Touka pocray mpu peanusauuu gaHHod OII mo3Bossier co3gatsb
YCIIOBHUS: Il PACIIMPEHHS CONEP)KaHHS HIKOJIBHOTO XMMHYECKOTO OOpa3oBaHMS; Il MOBBIMICHHS
[IO3HABATEJIbHOM aKTUBHOCTU OOYy4aloIIMXCsl B €CTECTBEHHO-HAy4YHOW 0O0JacTu; Uil pa3BUTHS
JUYHOCTH pebEHka B mporecce OOy4YeHHMS XHMHH, €ro CIOCOOHOCTeH, (opMuUpOBaHUS W
YJIOBJIETBOPEHUS COLMAJIBHO 3HAYUMBIX MHTEPECOB M NOTpeOHOCTEH; At paboThl ¢ OAapEHHBIMU
IIKOJbHUKAaMHU, OpraHM3aluy MX Pa3BUTHS B Pas3jIMYHBIX 001acTAX 00pa3oBaTENIbHOM, TBOPUYECKOMN
nestenbHocTH. Oco0oe BHUMaHME YAENEHO COAEPXkKAHUIO, CIIOCOOCTBYHOIEMY (HOPMUPOBAHHIO
COBPEMEHHON €CTECTBEHHOHAyYHOW KapTUHbl MHUpA, [I0Ka3aHO MPAKTUYECKOE NPHUMEHEHUE
XUMHUYECKHX 3HAHUH.

HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

[Ipu uM3ydyeHHH XUMHU Ha YpPOBHE OCHOBHOTO O0IIEr0 0Opa3oBaHUS BaXKHOE 3HAYCHHE MPHOOpENU
TaKHe TeJH, KaK:

— (QopMHupoBaHUE HHTEUIEKTYallbHO pA3BUTOM JUYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTCIIEHOMY MPHUHITHIO PEIICHUH, CIIOCOOHOW aganmTHpPOBAaTHCS K OBICTPO
MEHSOIUMCS YCIIOBUSM JKU3HU;

— HanpaBJIeHHOCTh OOYYEHHsI Ha CUCTEMAaTUYeCKOe NMPUOOIIeHHE 00yUJaroUMXCcsa K CaMOCTOSATEIbHON
MO3HABATEIILHON J1eATEIbHOCTH, HAyYHBIM METOJAaM IMO3HAHUS, (OPMUPYIOIIMM MOTHBAIUIO U
pa3BUTHE CITIOCOOHOCTEH K XUMUH;

— obecreveHne yCcIoBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO O0YUAIOIIMMHUCS OIBITa Pa3HOOOPa3HOU
NeSTENbHOCTH, IIO3HAHUS W CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMIA),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl PA3JIMYHBIX BUIOB JIEATEIHHOCTH;

— ¢dopmupoBanue o0ImIeH (YHKIIMOHAIBPHOM M €CTeCTBEHHO-HAYyYHOW T'PAaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATh U OLEHUBATH SIBICHUS OKPYKAIOIIEr0 MHUpA, HCIONb3ys 3HAHUS M OIbIT,
MOJTy4YEHHbIE [TPU U3yYEHUU XUMUHU, IPUMEHSTh UX IPU PEIIeHUU IpoOiieM B TOBCEAHEBHON KU3HU U
TPYIOBOM I€SATEIBHOCTH;

— ¢opMmupoBaHue y OOy4YalOIIUXCS TYMaHUCTUYECKHUX OTHOLICHWM, MOHMMAaHHS LIEHHOCTH
XUMHUYECKUX 3HAHUW Ui BBIPAOOTKH DKOJOTHYECKH IIEJIeCOO0pa3HOro TMOBEACHUS B OBITY U
TPYAOBOH ESATETFHOCTHU B IEJIIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOIHON CPeIbl;

— pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYeIOBEYeCKIX IIEHHOCTE, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpoduias u
HATPABICHHOCTH JAIBHEUIIETO O0YICHHUS.

MECTO YYEBHOT O ITIPEJIMETA «XUMMUSI» B YYHEBHOM IIJIAHE

Pabouvas nporpamma yueOHOTo npeaMera « Xumus» (0a30BbIi YPOBEHB) paccunTana Ha 136 yueOHbIX
4acoB, 2 yaca B HeJemo npu 34 yuyeOHBIX Henensax. YUeOHbIH IUIaH Ha M3y4YeHHe XUMHHU B 8 Kitacce
OTBOJUT 2 y4eOHBIX Yaca B HeNelto, Bcero 68 yacoB npu 34 ydeOHBIX HEAENIX, y4eOHBIN IJIaH Ha



U3y4eHUEe XMMHMHU B 9 Kjacce OTBOJIUT 2 y4yeOHBIX yaca B HEJAENI0, Bcero 68 yacoB mpu 34 yueOHBIX
HeJlessIX 3a cueT 00s3aTeabHOI yacT yueOHOro I1aHa OCHOBHOT'O 00111ero 00pa3oBaHusl.

Jlng  peanuzanuu NporpaMMbl  UCIIONIB3YIOTCA ydeOHble mocobus u YMK i yuutens u
oOy4aromuxcsi:

st yunrens:

- 'abpuensn O.C. Xumus 8,9 xi: yueOHUK g obmeopazosat. opranuzamuii/ O.C. 'abpuensH, N.I'.
Octpoymos, C.A. Cnagkos.

st o0yqarommxcest:

labpuensa O.C. Xumus 8,9 ki: yaeOHUK 11s obmeopa3oBat. opranusaiuii/ O.C. T'abpuensa, W.T.
Octpoymos, C.A. Cnagkos.

INNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

OcBoeHue yuyeOHOro npeamMera « XuMus» Ha YpOBHE OCHOBHOT'O 001Iero 00pa3oBaHUs JTOJKHO
00eCTIeUnTh JOCTH)KEHUE CICIYIOMUX OOyYaroIIMMHUCS JIMYHOCTHBIX, METANpPEAMETHBIX U
MPEIMETHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE  pe3y/nbTaThl OCBOEHHMSI IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUA
JIOCTUTAIOTCSL B XOZ€ OOY4YEeHUs XMMHUU B €IUHCTBE Y4e€OHOH M BOCIHUTATENIbHOM AEATENbHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMU POCCUICKMMHU COLMOKYIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU
LICHHOCTSMH, IPUHATBIMH B OOILECTBE IpaBUJIaMM M HOPMaMM IIOBEIEHHS M CIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMS, CAMOPA3BUTHSA U COLIMATIM3AIMH 00yJarOIUXCs.

JIM4HOCTHBIE PE3YyIbTATHl OTPAXKAIOT TOTOBHOCTh O0YUYaIOLIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTHBHBIX LICHHOCTHBIX OPHEHTAllMi M PACUIMPEHUE OIBITA JESATEIBHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOIO OTHOLICHHWSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPHYECKOMY U HAYYHOMY
HACNIEINI0, TIOHUMAHMS 3HAYEHUS XUMHYECKOW HAayKd B OJKU3HH COBPEMEHHOIO OOIIecTBa,
CHOCOOHOCTH BIIAZIETh JOCTOBEpPHON HH(OpManMeid o NepefoBbIX TOCTHKEHHUSIX U OTKPBITUAX
MHUPOBOH U OT€YECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U
00I11eCTBa;

2) rpaKIaHCKOro BOCIIUTAHUS:

IPEJICTaBICHU O COLMAJBHBIX HOpPMAax M IpaBWIAX MEKIMYHOCTHBIX OTHOILIEHUN B
KOJJIEKTUBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPYECKOM M APYrUX BHUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOW JESTEIbHOCTH INPH BBINOJHEHUH YYEOHBIX, MO3HABATEJIBHBIX 3ajad,
BBIMOJTHEHUH XUMHUYECKHX HKCIEPUMEHTOB, CO3/JaHUM Y4EOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIOMOLIM B Ipolecce 3TOW y4eOHOW JeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEJCHUE M IOCTYNKU CBOMX TOBApHILEH C MO3ULMU HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS MOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO O3HAHUS

MHUPOBO33PEHUYECKHUE IPEACTABICHNS] O BEUIECTBE U XMMHUUYECKOW PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBISIOIIUE OCHOBY ISl TOHUMAaHHUS CYILIHOCTH
HAY4YHOM KapTHHBI MHpa, MPEACTaBIeHHSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS TMPHPOJIBI,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOMN CPEIOH, O POJIU XMMHUH B IIO3HAHNUHU ITUX 3aKOHOMEPHOCTEN;



[IO3HABATEJIbHbIE MOTHUBBI, HANpPAaBJIECHHbIE HAa TOJY4YEHME HOBBIX 3HAHUM 1O XHUMHH,
HEOOXOMUMBIE i  OOBSICHEHHS HAOMIOJAaeMBbIX TMPOIIECCOB U SBJICHHM, MO3HABaTeNbHOIA,
UH(POPMALIMOHHON M YUTATENBbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOW pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOil, MOOCTYHMHBIMH TEXHHYECKHMHU CpPEICTBAMU
MHGOPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHI0O W TIO3HAHWIO, JFOO03HATEIEHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM00Opa30BaHMUIO, TMPOCKTHOM W WCCIENOBATEIbCKOM NEATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS 00Y4YEeHUS B JaTbHEHUIIEM;

4) popMupoBaHHS KYJIbTYPHI 3/10POBb:

OCO3HAHUE [IEHHOCTH KWU3HH, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3J10POBBIO, YCTAHOBKHU Ha
3I0pOBBIN 00pa3 >KW3HU, OCO3HAHHUE MOCIEICTBUI U HENIPHUATHE BPEIHBIX NPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJII, HApKOTHKOB, KYpEeHMs), HEOOXOAMMOCTH COOMIOACHMS TMpaBuil O€30MacCHOCTH IpHU
o0pallleHny ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U pPEeabHON KHU3HU;

5) TPy/10BOT0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3y4YeHHUIO mpodeccuil U Tpyaa pa3iiMyHOTO POJa, YBaKEHUE K
TPYAY WU pe3yjibTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX
3HAaHUH 10 XMUMUH, OCO3HAHHBIN BHIOOpP MHIMBHIYaJbHON TPAEKTOPUH MPOIOKEHUS 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, ycremHol npopecCuOHATbHON ACSITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHANBHOM CpEIE;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUSI:

IKOJIOTHYECKU LeJIeCO00pa3Hoe OTHOIICHHE K NPUPOAE KaK HCTOYHMKY >KM3HM Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMS, NOHMMaHHE IIEHHOCTH 3/J0pPOBOrO0 M 0e30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U MCUXUYECKOMY 3I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHHS TpaBWiI OE30MIaCHOTO IOBEIEHUS NMpH padoTe C BEUIECTBAMH, a TaKXKE B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUSA, IMOJIydaeMble MPU U3YUYEHUU XUMHUH, IS pelleHus 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH MIPUPOJHON CPEO, AJIs MOBBIIIECHHs YPOBHS YKOJIOITHYECKON KYJIBTYPHI,
OCO3HAaHHUA TJI00ANBHOIO XapaKTepa HKOJIOTMYECKHUX MpOoOJIeM M MyTeH MX pelleHHs MOCPEICTBOM
METOJI0OB XMMUH, SKOJIOIMYECKOI0 MBILIUICHUS, YMEHUS PYKOBOJCTBOBATHCSI UM B IIO3HABATEJILHOM,
KOMMYHUKATUBHOW U COLIMAIBHOMN MIPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe wMerampeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMbIE [ (POPMUPOBAHUS
MHUPOBO33pEHUsl OOIICHAay4yHble MOHATHUS (3aKOH, TEOpUs, NPUHLUI, TUNOTEe3a, (akT, cucrema,
IpoIecC, 3KCIEPUMEHT U APYroe.), KOTOpble HCHOJBb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHMK M3 ATHUX NPEAMETOB (hOpMHPOBATH MPEICTABICHHE O
LEJIOCTHOW Hay4YHOM KapTUHE MHpa, M YHHUBEpCalbHble Y4yeOHble IeHCTBHUS (IIO3HABaTENIbHBIE,
KOMMYHHMKATHBHbIE, DETrYISITHBHBIE), KOTOpble oOOecneuuBaroT (OpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO U OCYILIECTBICHHUIO Y4€OHO 1eATeIbHOCTH.

Ilo3HaBaTe/ibHbIEe YyHUBEpPCAJbHBbIE YUeOHbIe JeiicCTBUS

ba3oBble Jlornyeckue JecTBUA:

YMEHHMSI UCTIOJIb30BaTh MPUEMBI JJOTMUYECKOTO MBIIUIEHUS! TP OCBOEHUHM 3HAHUMN: pacKpbIBaTh
CMBICTT XUMUYECKUX MOHITHH (BBIICIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH B3aUMOCBSI3b C
JPYTUMH TIOHSTHUSMH), WCIOJIB30BATh MOHATHUS JJS OOBSACHEHHS OTHIENbHBIX (aKTOB U SIBICHU,
BbIOMpaTh OCHOBAaHUS W KPUTEPUM JUISl KIAaCCU(PUKAUU XMUMHUYECKUX BELIECTB M XMMHYECKUX
peakiuii, yCTaHaBIMBATh MPUYUHHO-CICJCTBEHHBIC CBA3M MEXIy OOBEKTaMU H3Y4YE€HHS, CTPOUTH
JIOTUYECKUE PpacCyXACHUsS (MHIYKTUBHBbIC, NEAYKTUBHBIE, IO aHAJOrMH), JeJlaTh BBIBOJBI U
3aKJIFOYEHNS,

YMEHHME NIPHUMEHATH B IPOLECCE IO3HAHUS MOHATUS (NIPEAMETHBIE U METANPEAMETHBIE),



CUMBOJINYECKHE (3HAKOBBIE) MOJIENM, MHCIONb3yeMblE B XUMHH, NPeoOpa3oBbIBaTh IIMPOKO
IpPUMEHSEMblE B XHUMHH MOJEJIbHbIE TPEJCTaBICHUS — XMUMHUYECKUHA 3HAaK (CHMBOJ D3JIEMEHTA),
XUMHYecKast (opMysa U ypaBHEHHE XUMHUYECKOW PEaKK — MPU PEIICHUN Y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIBHBIX MPEICTAaBICHUN BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKK M3Y4aeMBIX O0OBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIUN, BBISIBISITH 00IIUE
3aKOHOMEPHOCTH, IMPUYUHHO-CJIEICTBEHHBIE CBA3M M IPOTUBOPEUMS B H3Y4aeMbIX Ipoleccax u
SBJICHUSX.

Ba3oBble ucciegoBare/ibCKue AeiCTBHA:

YMEHHE UCHOJIb30BaTh OCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA ITO3HAHHUS, a TAKXKE B
KayecTBE OCHOBBI s ()OPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

npuoOpeTeHue omnbiTa M0 I[UIAHUPOBAaHHWIO, OpPraHU3alMM W TPOBEACHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOIIOAaTh 32 XOJAOM IIPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0
pe3yabTar, (GOpMYIHpPOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yibTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O poeNlaHHOM paboTe.

PabGora ¢ ungopmaumeii:

yYMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3IHMYHBIX BHUIOB U
dbopM mpencTaBieHUs, IMOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJSpHAs JUTepaTypa
XMUMHUYECKOI'0 COZEp)KaHus, CIpaBOYHble mocoOus, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHUBOPEUYMBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3UYHbIE METOJbI U 3alpochl MPHU MOUCKE U O0TOOpe MHPOpPMALUU U
COOTBETCTBYIOLINX JAaHHBIX, HEOOXOIUMBIX IS BBIOJHEHHS Y4YEOHBIX W TO3HABATENbHBIX 3a]ad
ONpeAeNIEHHOr0 THMa, NpUOOpeTeHHe OmbITa B 00JIACTU HCIIOJIb30BaHUA HH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUW, OBJIAJICHUE KYJIbTYPOM AKTHUBHOTO MCIOJb30BaHUSl PA3NHYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBHIOMPATh ONTUMAIBHYIO (DOPMY MpeACTaBICHUST HHDOPMAIIH
U WUIIOCTPUPOBATh pEIlaeMble 33/Jaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, IpyrumMu (popmamu
rpaduKu 1 UX KOMOUHAIUSAMU;

YMEHHME MHCIIONIb30BaTh M aHAIM3UpOBaThb B Ipollecce Y4eOHONM M HCCIIEe0BaTEIbCKON
JEeSATENBHOCTH UH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBAa U TPaHCIOpTa Ha
COCTOSIHHE OKPY’KaroLIEN TPUPOTHOUN CPEIBIL.

KomMmyHuKaTHBHBIC yHUBepcaibHbIe yueOHbIe I CTBUSA:

yYMEHHMsI 3a7aBaTh BOIPOCH (B X0Jie AMaiora u (Uiu) TUCKYCCHM) IO CYILECTBY OOCYXIaeMOi
TEMBI, POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENIFHO BBIITOIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHHMSI MPEICTaBIATh MOTYUYEHHbIE PE3YJbTaThl [TO3HABATEIBHON JI€ATEIbHOCTH B YCTHBIX U
IMCBbMEHHBIX TEKCTaX; JeJaTh NPE3CHTALMIO PE3YJIbTaTOB BBIIOJHEHUS XUMHUYECKOTO dKCIIEPUMEHTA
(JtabopaTopHOTO OIBITA, JIAOOPATOPHOW PabOTHI MO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

YMEHHUS y4yeOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IO3HABAaTEJbHOW H
UCCJIEIOBATENbCKON AESATENIbHOCTH MPHU PELIEHUU BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéra OOILIMX
UHTEPECOB W COTJIaCOBaHHs MO3UIMH (00CYX JeHHS, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpAMHALIMSI COBMECTHBIX JI€UCTBUM, ONPEIEIICHNE KPUTEPUEB IO OLIEHKE KAaueCTBA BBITOJHEHHOU
paboThl U ApYyTHE).

PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIe 1eCTBHS:

YMEHHME CaMOCTOSITEIbHO OINpPEAENATh UENHU JEATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BHIOMpATh Haubosee
s dexTrBHBIE CIIOCOOBI pelieHHs Y4eOHbIX M MO3HABATENbHBIX 3a/1ay, CAMOCTOSITENILHO COCTaBIISATh
WIM KOPPEKTUPOBATH IPEJIOKEHHBIN aJIrOPUTM JEHCTBUM IIPU BBIIIOJHEHWM 3aJaHUN C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHMA 00 WH3yd4aeMbIX OOBEKTaX — BEIIECTBAX U pPEaKIHsIX, OIEHUBATh
COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LI€JIM, YMEHUE MCIOJIb30BaTh U aHAJIN3UPOBATh



KOHTEKCTBI, TIpe/JIaraéMble B YCIIOBHH 33 IaHHA.
MNPEAMETHBIE PE3YJIBTATHBI
8 KJIACC

B cocraBe mpenMeTHBIX pe3yJIbTaTOB TI0 OCBOSHHUIO 00S3aTENILHOTO  COJEpIKaHWUS,
YCTaHOBJICHHOTO JaHHOW  (enepanbHO  pabouell  MporpaMMoi, BBLACHSIOT:  OCBOCHHBIE
00yJaromyMHUCs HaydyHbIC 3HAHHSI, YMEHHUS U CIIOCOOBI ICUCTBHM, criennduyeckue s IpeaAMETHON
obmactu «XUMHS», BHIBI JEATEIFHOCTH IO TIOJXYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETaInH,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYECOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyduenust B 8 kJjiacce TIpeIMETHBIE pe3yabTaTbl HAa 0Aa30BOM YPOBHE JIOJIKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OO YUAFOIITMXCSI YMEHUN

® PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XAMHYECKUH JIE€MEHT,
IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHTEJIbHAsI aTOMHAasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JOJsI XHMHUYECKOTO JJIEMEHTa B COCJAMHEHHUH, MOJISIPHBIA OO0BEM, OKCHA, KHCJIOTa,
OCHOBAaHME, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEHNEHb OKHUCICHMSA, XUMHUECKas peakius,
KJaccu(UKausl peakluil: peakiMd COCOUHEHHUS, PEaKIUH pPa3JIOKEHUs, PEeaKIUy 3aMelleHus,
peakuu oOMEeHa, 3K30- M JHJIOTEPMHYECKUE PEAKIUH, TEeIUIOBOM 3(PdeKT peakuuu, sSapo aToma,
JJIEKTPOHHBIN CJIOI aToMma, aTOMHas OpOHTajlb, pajuyC aToMa, XMMHUYEcKas CBs3b, MOJSApHas U
HETIOJIIpHasi KOBAJICHTHAs CBsI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHHMOH, PacTBOp, MaccoBas IO
BelecTBa (IIPOIICHTHAS KOHIIEHTpAIsl) B pacTBOPE;

® WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHATUN W MPUMEHSATH 3THU MOHITHUS
[IPU OMHCAHUU BEUIECTB U UX MPEBpaIleHU;

® CTIOJIH30BAaTh XMMHYECKYI0 CHMBOJIMUKY JUIsl COCTaBJICHUS (POpPMyN BELIECTB M ypaBHEHHH
XUMHUYECKHUX PeaKIIHii;

® OTIPE/ICTISITh BAJIGHTHOCTH ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTETIEHb OKUCIICHUS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAJICKHOCTh BEIIECTB K OIpPEIeIEHHOMY Kiaccy
COEIMHEHUH 1o (opMyaaMm, BHUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHAs W MOHHAs) B HEOPraHUUYECKUX
COCTMHCHUSX;

epackpbiBaTh cMbicn Ilepuoamyeckoro 3akona J[. M. MenpgeneeBa: JeMOHCTPHUPOBATH
NOHUMAaHHE TIEPUOIMUECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJEMEHTOB OT HMX IIOJIOKEHHS B
[leproanueckoit cucteme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YYeHHs, 3aKOHa ABOTapo;

® ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuoanueckoit cUCTEMBI XMMHUYECKHX
SIIEMEHTOB: pa3IuyaTh TOHATHS «rJ1aBHas moarpynma (A-rpymnma)» u «mobounas noarpymma (b-
TpyIa)», Majible U OOJBIINE MEePUOMbl, COOTHOCUTh O0O3HAUYEHUS, KOTOPHIC MMEIOTCA B TaOJHIIe
«Ilepuonnyeckass cucrema xumuyeckux oanemeHToB J[. WM. MenneneeBay ¢  4YHUCIOBBIMHU
XapaKTEePUCTHKAMH CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yuciio
3JIEKTPOHOB U paclpeiesieHrue UX MO0 JIEKTPOHHBIM CIIOSM);

e kacCH(PUUIMPOBATh XWMHUYECKHE OJEMEHTHl, HEOPraHWYEeCKHE BEIIECTBA, XHUMHUYECKHUE
peakuuu (Mo YUCTy U COCTABY YYAaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEIIOBOMY 3D (DexTy);

® XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHUECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXKJasi ONMUCaHHe MPUMEpPaMH MOJIEKYISPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKLHii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MIPOTEKaHUS XMMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSAX;

© BLIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEUIECTB, MACCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa Mo (opMylie COCAMHEHHsS, MAacCOBYIO [OJIO BEIIeCTBa B pPacTBOpE,
IPOBOJUTH PACUYETHI 110 YPAaBHEHHIO XUMHUECKON PEaKIIHH;

® [IPUMEHATh OCHOBHBIC ONEpPAllMM MBICIUTEIBHON JAEATENbHOCTH — aHajdu3 M CHHTE3,



CpaBHEHHE, 0000IIEeHNE, CUCTEeMATHU3AINIO, KITAaCCU(DUKAINIO, BBISIBICHHE MPUIHMHHO--CJICICTBEHHBIX
CBsI3eH — JUISl M3YYEHUS CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIMH, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOIIIO/IEHUE, U3MEPEHUE, MOICTMPOBAHNE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIH );

® CJIEIOBATh TPABUIIaM TIOJIB30BaHUSI XUMHIECKOW MOCYI0H 1 J1abOpaTOPHBIM 000pYyI0OBaHUEM,
a TAKXKC IIpaBUJIaM O6paH_[eHI/I$I C BCIICCTBAMU B COOTBCTCTBUH C HHCTPYKUUSAMH I1O BBIITOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJTYYCHHIO WM COOMPAHWIO Ta3000pa3HBIX BEIMIECTB
(Boopoa W KHCIOpOJa), MPUTOTOBICHHIO PACTBOPOB C OMNpEAeNEHHOM MaccoBOW Jonei
paCTBOpéHHOFO BCIICCTBA, MJIaHUPOBATH n MMPOBOAUTH XUMHUYCCKHUEC OKCIICPUMCHTBI 10
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH M KUCIOT C IMOMOIIBI0 MHAUKATOPOB (JakMyc, (heHoadTaIeuH,
METHIIOPAHXK U IPYTHE).

INPEIMETHBIE PE3YJIbTATHI
9 KJIACC

K kxonny oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUI:

®PaCKpBIBATh CMBICJI OCHOBHBIX XUMHUUYECKHUX MOHATHN: XUMUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHUOH, MPOCTOE  BEILECTBO, CJIO’)KHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PEaKiysi, XAMUYECKast CBS3b, TEILJIOBOU
apdexr peakmuu, MOJIb, MOJSIPHBIA OO0BEM, pPacTBOpP, OSIEKTPOJMTHI, HEIICKTPOIHUTHI,
JNEKTPONIUTHYECKAsT JUCCOLMAIUS, pEeaKIMu HOHHOTO OOMeHa, KaTalu3aTtop, XHUMHYECKOe
paBHOBeCcHE, OOpaTUMbIe W HEOOpaTHMBIC PEAKIMH, OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIEC DPEAKIIHH,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIUS, aM(OTEpPHOCTH,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTAJUTMUECKass PemeTKa, KOppPo3us
METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEeakiuu, MpeaeapHo aonyctumas koHueHtpamus [1IK
BEIIECTBA;

SLJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHSITHH W MPUMEHSTh 3TU TOHSITHS
IIPU OTMMCAHHUU BEUIECTB U UX MPEBpaIleHU;

®UICTIONIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY IS COCTaBJICHHS (OpPMYyN BEIECTB M ypaBHEHUH
XUMHUYECKHUX PeaKIIHii;

®ONPEIEISATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKHUX JJIEMEHTOB B COCIUHEHUSIX
pPa3IMYHOTO COCTaBa, NPUHAAJEKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kilaccy COEIUWHEHUH 10
dopMynaM, BHUI XUMHUYECKOW CBsI3UW (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCMHEHUSAX, 3apsA]l MOHA IO XUMHUYECKOM (QopMyse, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COeAMHEHUH, TUIl KPUCTAJUTMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

epackpsiBaTh cMbIch Ilepuoamueckoro 3akona J[. M. MeHnneneeBa M JI€MOHCTPUPOBATh €rO
MOHMMAaHUE: OIMHCHIBAaTh U XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuomudeckoit cucTeMbl
XUMHUYECKHX JJIEMECHTOB: pa3jiMuaTh MOHITHS «TJIaBHAs moArpymmna (A-rpynma)» W «rno0odHas
noarpynmna (b-rpymnmna)y», Manbie U 601bIINE EPUOIBI, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS
B TICPUOJAMYECKON TaOiuIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsia sA/ipa, OOIIee YUCIIO IJIEKTPOHOB U PACIPEICIICHHE UX MO AJIEKTPOHHBIM
CJI0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCAMHEHHH B
npejesiax MajablX IEPUOI0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

eKJIacCUUIIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOpraHMYecKHe BEIIeCTBa, XHWMHUYECKUE
peaknuu (MO YUCITYy W COCTaBY YYaCTBYIOIIMX B pPEaKIMU BEIMIECTB, MO TemioBoMy d(ddexTy, mo
W3MEHEHUIO CTETICHEW OKUCIICHHUSI XUMHUYECKUX JIEMEHTOB);

eXapaKTepU30BaTh (OMUCHIBaTh) OOIIME U CHEUPUISCKUE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, MOJTBEP)KIasi OINHCAHUE MPUMEPAMH MOJEKYJISPHBIX W HOHHBIX YypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

®COCTABJISITh YPABHEHUS AJIEKTPOIUTUYECKON AUCCOLMAIMU KUCIIOT, IEJI0YEH U COJIEH, TTOJTHBIE



U COKpam€HHbIE YpaBHEHHS pEakifii MOHHOTO OOMEHa, YpaBHEHHsS DPEaKIWi, MOATBEPKIAFOIINX
CYILIECTBOBAHME FEHETHUUECKOM CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

®DACKpPBIBATh  CYHIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajlaHCca 3THX peakLui;

®IIPOrHO3MPOBATh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTH
IIPOTEKAaHUS XUMHUYECKUX IPEBPAILECHUN B PAa3JINYHBIX YCIOBUSAX;

®BbLIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOI'0 3JEeMEHTa IO (opMylie COSAMHEHHs, MAacCOBYK [OJIO BELIECTBa B PACTBOPE,
IIPOBOJUTB PACYETHI 110 YPABHEHUIO XUMHUUECKOU pEaKIUH;

eco0uI01aTh NpaBUJIa MOJIb30BaHUS XUMUUECKOH 1MOoCy10il U 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXKe MpaBwia OOpamleHHs C BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIMSIMH I10 BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB 110 MOJYYEHHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKHUCIIOrO rasa);

®IIPOBO/INTh PEAKIUH, [OATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB pa3jMYHbIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYyTEM XJOpHAa-, OpoMHUA-, HOAWA-, KapOoHar-, ¢ocdar-, cHUIMKAT-,
cynb(aT-, TUAPOKCUI-NOHBI, KATUOHBI AMMOHUSI M MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPax HEOPraHMYECKUX BEILECTB;

®IIPUMEHSATH OCHOBHBIE OIEPALMM MBICIUTENIBHON JAESATENbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, O0O0OIIEHHE, CUCTEMAaTHU3allMI0, BBIIBICHHWE NPUYUHHO-CIEICTBEHHBIX CBSI3eH — JUIA
U3YYEHUsl CBOWCTB BELIECTB U XMMHUYECKUX PEAKLUH, €CTECTBEHHO-HAayYHbIE METO/bl IO3HAHUS —
Ha0Jt0/IeHue, U3MEpPEHNE, MOAEIINPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIEHHBIN).

COIJEPKAHUE OBYUEHUA
8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE TOHATHUS

[IpenmeT xumuu. Poib XMMUM B )KW3HU YelOBEKa. XMMHS B CUCTEME HayK. Tena v BeniecTna.
®u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemectT. [loHsATHE 0 METOMAaX MO3HAHUS B
xumun. YucTteie BemecTBa U cMec. CrocoObl pa3ieieHus CMecei.

ATOMBI U MOJEKYJIBl. XUMUYECKHE A1eMeHThl. CUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. [IpocThie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckast ¢popmyna. BameHTHOCTh aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYJIsipHasl Macca. MaccoBas
JI0JIsI XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monb. MoisipHas Macca. B3auMOCBSI3b KOMMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BeriecTBa. PacuéTel mo Gpopmynam XUMHUUECKHX COCTUHEHUH.

DU3nYeCcKUe U XMMUUECKHE ABJICHUA. XMMUYECKasl peaklys U €€ IpU3HaKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHUYeCKHe ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuid (COeTUHEHUs,
pa3JIoKEHUs, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMMYECKOH MOCYAOW, mpaBuiaamMu paboThl B jaboparopur U HpUEMaMU
oOpalieHus ¢ 1a0opaTOpHBIM 000PYAOBaHUEM, U3YUEHHUE U ONMCaHue PU3NIECKUX CBOWCTB 00pa3IioB
HEOPraHUYECKUX BEIIECTB, HaOMoaeHNuEe (Pu3nyecKkux (IUIaBJIEHUE BOCKA, TasiHUE JIbJa, PACTHPAHHE
caxapa B CTyIKe, KUIIEHHE M KOHJEHCAIMs BOJBI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeNla C KHCJIOTOH) SBICHHUH, HAONMIOJEHHE W OIHCaHUE
IPU3HAKOB NPOTEKAHUS XMMMUYECKHUX peakUuil (pa3jokeHue caxapa, B3aUMOJICHCTBUE CEPHOM
KHCIIOTBI C XJIOPHAOM Oapusi, paznioxkeHue runpokcunaa meau (1) mpu HarpeBanuu, B3aMMOJICHCTBHE
xkenesa ¢ pactBopoM coiu menu (1), n3yuenune cnocoboB paszieneHust CMECeil: ¢ TOMOIIbIO MarHuTa,
¢bunbTpoBaHMe, BHIMMAPUBAHUE, TUCTWILISALUS, XpoMarorpadus, MPOBEJACHUE OYUCTKU MOBApECHHOU
conmu, HAOMIOJEHHE M OINUCAHUE pPEe3yJIbTAaTOB MPOBEACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH



COXpaHEHMsI MacCChl, CO3aHUE MOJIETIEN MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmecp rasoB. CocrtaB Bozayxa. Kucimopon — 351eMEHT M IPOCTOE BEILECTBO.
Haxoxnenue kucinopoma B mpupone, (pusnueckue M XUMUYECKHE CBOMCTBA (peakuuu TOPEHHS).
Oxcunel. Ilpumenenme kucnopona. CrnocoObl MONydeHHS KHUCTIopola B Jjaboparopuu U
npoMbIIIeHHOCTH. KpyroBopor kucinopona B mpupoge. O30H — aIOTpONHAs MOIU(DUKAIUSL
KHCJIOpO/JIa.

TeroBoit  3PdexT XuMHUECKON peakluHu, TEPMOXHUMHUYECKHE YpaBHEHHSA, OK30- U
SHAOTEPMHUYECKHE peakiuH. TOIUIMBO: yrojib MW METaH. 3arpsA3HEHHE BO3AyXa, YCUJIICHHUE
napHUKOBOTO 3 ekTa, pazpyeHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxxaeHne Boioposia B npupoae, GU3HIecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHusi. Kuciorsl u comu.

Mounsipabiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBopurenb. PactBopsl. HacwllieHHble u
HEHACBILIEHHbIE pacTBOPbl. PacTBOpUMOCTH BellecTB B Bojie. MaccoBas J10Jisl BEILECTBA B pacTBOpE.
Xumnyeckue cBoiictBa Boabl. OcHoBaHuA. Poib pacTBOpOB B NpPUPOAE M B JKU3HU YEIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOJHBIX BOI.

Knaccudpukanmst Heopranmdeckux coenuHennit. Oxcuapl.  Kiaccudukamuss  OKCHIOB:
cojeoOpa3zymomne (OCHOBHbIE, KUCIOTHbIE, aM(OTepHble) U HecoseoOpasyromue. HomeHknatypa
okcu10B. OU3nUecKre U XMMUUECKHEe CBOICTBa OKcUI0B. [loyueHrne okCuaoB.

OcHoBanus. Kriaccudukamuss ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE  OCHOBAHUS.
Homenknatypa ocHoBanuil. @Pu3MyecKMe U XUMHUYECKHME CBOWCTBAa OCHOBaHuil. llomydenwue
OCHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenkmarypa kucior. @PuU3MYECKHE U XUMUYECKUE
cBoiicTBa KUCHOT. Psan aktuBHoctu MmetawioB H. H. bekerosa. [lonydyenue kucnor.

Comu. HoMenknatypa coseil. @uznueckue 1 XUMUYECKUe CBoicTBa cosel. [Tomyuenue coineil.

I'enetnueckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJeTeHUe COAEpKAaHMUS KHUCIOpoJa B BO3IyXe, IOJNydeHHe, coOHpaHHe,
pacrlo3HaBaHHE W U3y4YCHHE CBOWMCTB KHCIIOpOJAa, HAONIONEHHE B3aUMOICWCTBUS BEILECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS W NPEKpaLEHUs TOpeHus (Iokapa), O3HAKOMJIEHHE C
o0Opa3liaMy OKCHUIIOB U OMKMCAHME MX CBOMCTB, MOJMyuyeHHUE, COOMpaHHe, pacrio3HaBaHUE U M3YYEHUE
CBOMCTB Bojoponaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom meau (ll) (BozmoxHO
WCIIOJIb30BAaHHE BHUIEOMATEPHAIIOB), HAOMI0eHHEe OOpa3IOoB BEIIECTB KOJWYECTBOM 1 MOIIb,
UcclieloBaHle 0COOCHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMUYHONW paCTBOPUMOCTBIO, IPUTOTOBIICHHUE
pacTBOPOB C OMPEAEIEHHOW MACCOBOW JIOJEW PAaCTBOPEHHOTO BELIECTBA, B3aMMOJECHCTBHE BOIBI C
MeTayulaMHu (HaTpueM | KajbliueM) (BO3MOXHO HMCIOJb30BaHHE BUICOMATEPHAIIOB), MCCIICIOBAHHE
00pa3l0oB HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIJIACCOB, HAOIIOJEHUE H3MEHEHHs OKPAaCKH
WHJUKATOPOB B pacTBOpax KHUCJIOT W IeNouei, u3ydeHue B3aumojenctBus okcupa memu (Il) ¢
pacTBOpPOM CEpHOM KHCIOTHI, KHCIOT C MeTa/llaMd, peakuuid HeHTpaiu3aluu, MoJydyeHue
HEPACTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOTO METajula APYTUM M3 pacTBOpa COJM, PELIEHUE
JKCIIEPUMEHTANIBHBIX 3aJ1a4 Mo TeMe «BaxkHel1e Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuonnyeckuii 3axkon u Ilepuoguyeckasi cucrema xumMudeckux 3iemenroB I H.
MenpeneeBa. CrpoeHne aTtoMoB. XHMMH4YeCKasi CBfA3b. OKHCIHUTEIbHO-BOCCTAHOBHTEIbHBIC
peakuuu

[lepBpie MOMBITKU KiIaccU(PUKAIME XUMHUECKHX 3JeMEHTOB. [loHSATHE O rpymmax CXOIHBIX
AJIEMEHTOB (II€JIOYHBIE M LIEJIOYHO3EMEIIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHUJIBI U THAPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepuoguyeckas cucrema xumudeckux dneMeHToB J[. M. Menneneesa.



Kopotkoneproanas u mmuHHONEpHOAHAs (hopMbl [leproandeckoll CHCTEMbl XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. Ilepuonbt u rpynmbl. PU3WYECKUN CMBICT TOPSAKOBOIO HOMEpPa, HOMEPOB
Nepuo/ia U TPYIIBI SJIEMEHTA.

Crpoenue atromoB. CocTtaB aTOMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHUE SIEKTPOHHBIX
o0onouek aTomMoB mepBbix 20 xumuyeckux 3neMmentoB [lepuoanueckoit cuctemsl Jl. . Menaeneesa.
XapaKTepUCTUKa XMMHUYECKOI0 dJIEMEHTa M0 ero mnosiokeHuro B Ilepumonmueckon cucreme I, H.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIaM U Meproiam.

3nauenue llepuoamyeckoro 3akoHa u [leproauyeckoil CHCTEMBI XUMHUYECKUX JIEMEHTOB IS
pa3BuUTHUA Hayku U npakTuku. 1. 1. MeHeneeB — yu4€HbIN U rpa)KJaHUH.

Xumuuaeckasi cBs3b. KoBaneHTHas (MOISpHAS W HEMOJISIPHAS) CBA3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMUYECKHX A1eMEHTOB. IOHHas CBS3b.

Crenenb okucneHus. OKUCTUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCiIeHus u
BOCCTaHOBJIEHUSA. OKUCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3Yy4eHHE 00pa3I[OB BEIISCTB METAIIIOB U HEMETAJIOB, B3aUMOCHCTBHE THIPOKCHUIA ITUHKA C
pacTBOpaMu KHUCIIOT M IIEI0YEH, IPOBEIECHUE ONBITOB, WILTFOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHUE, PEAKIIUU PA3II0KEHHUs, COSTUHEHHUS ).

Mesicnpeomemmuuoie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSA3€i IPU U3YYEHUU XUMUU B 8 KJIACCE OCYIIECTBIISIETCS Yepe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHATHM, TaK U TOHSATUN, SBISIOMIMXCS
CHUCTEMHBIMU TSI OTJEIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mure ecTeCTBEHHO--HAYYHbIC TOHATHSA: HAYYHBIM (PakT, TUIIOTe3a, TEOPHs, 3aKOH, aHAU3,
CUHTE3, Ki1accu(uKaIys, NepuoaNIHOCTh, HAOIIOEHUE, YKCIIEPUMEHT, MOJICIIUPOBAHNE, N3MEPECHHE,
MOJICJTb, SIBIICHHE.

®usuka: MarTepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWI, HN30TOMbI,
PaaOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUH 3apsi]l, BEMIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE
BEUIECTBa, ra3, GU3NYeCKre BEIMUMHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TUIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, neixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPObI, MOJIE3HbIE HCKONAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKkasi peakius

[Iepuonnueckuii 3akoH. Ilepuoguyeckas cucrema xumudeckux sneMeHToB /. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajus, KajdblUUsl M HX COCOUHEHHH B COOTBETCTBHM C IIOJIO)KEHUEM 3JIEMEHTOB B
[lepuonnueckoii cucremMe U CTPOEHUEM X aTOMOB.

CtpoeHue BemecTBa: BHUIBI XHMHYECKOW CBs3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccudukanust 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKHUE CBOHCTBA BEIIECTB,
OTHOCSAIIUXCA K pa3IWYHBIM KJaccaM HEOPraHWYECKUX COCAMHCHWH, TEHETHYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUECKHX peaKIUid 1O PA3IMYHBIM TpH3HaKaM (M0 YHUCIy M COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY A(D(EKTy, M0 U3MEHEHUIO CTENCHEH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, M0 O0OPaTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). DK30- U SHIOTEPMHUYECKHE
peaKIu, TePMOXUMHUYECKIE YPABHEHHUS.

[Tonatue o ckopocTH xumuueckod peakuuu. [loHsTHE 00 O0OpaTHUMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsITHEe 0 TOMOT€HHBIX U IreTeporeHHbIX peakuusx. [loHaTue o karamuse.



[lonsiTne 0 xuMHUeckoM paBHOBecuU. PAKTOPbI, BIUSIOLUIME Ha CKOPOCTh XUMHYECKOW pEaKIUH U
MIOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  DJCKTPOHHBIA  OalaHC  OKHCIHMTEIBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBieHHE YPaBHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOIB30BAaHUEM METO/1a HJIEKTPOHHOr0 OasiaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLMALMM. OJIEKTPOIUTHI MU HEIEKTPOIUTHL. KaTuoHsl,
AQHUOHBI. MeXaHu3M [MCCOLMALMM BELIECTB C PA3JIMYHBIMU BHJAaMU XUMHUYECKOW cBsi3u. CreneHb
nuccornuanuu. CUIIbHbBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakumu woHHOrO OOMeHa. YCIOBHSA MNPOTEKaHHWS PEAKIMd HOHHOTO OOMEHa, MOJHBIE |
COKpaIlléHHbIE HMOHHBIC ypaBHEHHs peakiuii. CBOHCTBa KHCIOT, OCHOBAaHHUW W COJIE B CBETE
NpeCTaBICHUN 00 IEKTPOIUTHYECKON Aucconnanun. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHATHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEIISIMUA KPUCTAJNINYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB — METAJUIOB
u HeMmeTayioB (Tpadura W anmMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs), HUCCICIOBAHHE
3aBHCHUMOCTH CKOPOCTH XMMHMYECKON peakiMM OT BO3JEHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIEAOBAHHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IpolEcca AUCCOLUALMM KHUCIOT, IIeJIo4Yell M coieit
(BO3MO>XHO MCIOJIb30BaHUE BUEO MAaTEPUAIIOB), IIPOBEIECHUE OIBITOB, WK CTPUPYIOIIUX TPU3HAKH
NPOTEKAaHUsl peakluil HOHHOro oOMeHa (0Opa3zoBaHME OCalKa, BbIACICHHUE ra3a, 00pa3oBaHUE BOBI),
OTBITOB, WJUIIOCTPUPYIOLIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (TopeHue,
peakMy pa3ioKEeHUs, COECIUHEHMs), pacllO3HAaBaHHME HEOPTaHWYECKHUX BELIECTB C IOMOILBIO
KaueCTBEHHBIX PEAaKLUH Ha MOHBI, PEILICHUE SKCIIEPUMEHTAIbHbIX 3a/1ay.

HemeTajibl U MX coefUHEHUSA

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTEIEHU
okucnenus. CtpoeHne M (U3WYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHYECKHUE
CBOIicTBa Ha TmpuMmepe xJyopa (B3aMMOJCIHCTBHE C MeETajulaMd, HEMeTaJUlaM{, IIeJIouYaMu).
Xnoposogopon. CoisissHasg KHCIOTa, XMUMHUYECKHE CBOMCTBA, IMOIY4YEHHE, NpUMEHeHue. [lelicTtBue
XJIOpa W XJOpPOBOJOpOJa Ha OPraHuM3M 4esoBeKa. BaxHeilliue XJIOpuabl M HUX HAXOXKICHUE B
IIPUPOJIE.

OOmast  xapakrepuctuka 3meMeHToB VIA-rpynmnbel.  OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CrTpoeHue u (u3nueckue CBOWCTBAa MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJNIOTPOITHBIE MOAM(PUKALIMN KUCIOPOia U cepbl. XUMUUECKUE CBOMCTBA CEPBI.
CepoBonopon, cTpoeHue, GU3n4YecKue U XUMHUYecKre cBOMCTBA. OKCHUIBI CEepbl KaK MpeICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHas kuciora, (uU3MYECKHEe U XMMHYECKHE CBOICTBa (0o0mue Kak
NpeJCTaBUTEN Kilacca KHCIOT M crneuududeckue). XUMHYECKHE pPEeaklnu, JeXallde B OCHOBE
IPOMBILUIEHHOTO cIlloco0a MOoJdydeHHsl cepHOil kucnotel. Ilpumenenne cepHoil kuciotbl. Coau
CEpHOM KHUCIIOTBI, KaUeCTBEHHAsl peakius Ha cyinbdaT-uoH. HaxoxxnaeHue cepbl U €€ COeIMHEHUN B
npupoze. XUMHUYECKOe 3arpsi3HEHHE OKpY Karollel cpeibl COeIMHEHUSMU Cephl (KUCIOTHBIE T0XK/IH,
3arps3HEHUE BO3yXa U BOJAOEMOB), CITIOCOOBI €T0 MPEIOTBPAICHUSI.

OOmass  xapakTepucTuka 31eMeHTOB VA-rpynmbel.  OcCOOEHHOCTHM CTPOEHHS  aTOMOB,
XapakTepHbIE CTETIEHN OKHUCIEHUS. A30T, pacCpOCTpaHEHUE B MPHUPOJE, PUIUIECKUE U XUMHUYECKHUE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHaK, e€ro (usnMueckue U XMUMHYECKHE CBOMCTBA,
nojydyeHue u npuMmeHenue. Conn aMMOHHUSA, UX (U3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHass peakuusi Ha HMOHBI aMMOHHS. A30THash KHCIIOTa, €€ TOdydeHue, (pu3nuecKkue u
XUMHUYECKHE CBoiicTBa (OOmMe Kak TpeACTaBUTENs Kilacca KUCIOT M CHeHupUYECKHe).
Hcnonb30oBaHue HUTPATOB U COJIEH aMMOHMSI B KaueCTBE MUHEPAJbHBIX yNoOpeHuil. Xumuueckoe
3arpsi3HEHUE OKPY)KAIOIEH Cpesibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JT0XKIH, 3arps3HEHHE BO3]yXa,
nmouBbl M BOJI0EMOB). Docdop, amtoTpornHbie Moaudukanuu Gochopa, GU3NIECKHE U XUMUYECKHE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucmora, Puzndeckue U XUMHUYECKHUE CBOWCTBA,



nonyvenue. Mcnonp3zoBanue ¢pochaToB B KayecTBE MUHEPAIBHBIX YIOOPEHHIA.

O6mas xapakrepuctuka d31eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEGHHS aTOMOB,
XapakTepHbIE CTENEHU OKUCICHUS. YTIEpOJ, aJUIOTPONHbIE MOIU(UKAIUK, PACHPOCTPAaHEHHE B
npupoje, uU3NUeCKue W XUMHUYECKHEe CBOMcTBa. AjacopOiums. KpyroBopor yriepoma B mpupoe.
Oxcunsl yriuepoga, ux (usmyeckue M XUMHUYECKHE CBOICTBa, NEWCTBHUE HA JKUBBIE OPTaHU3MBI,
NOJYyYCHHE W TPUMCHEHHE. DKOJOTMUYECKHE MpOOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (I1V),
THITOTE3a III00aIhbHOTO MOTETJICHHS KIIMMAaTa, TAPHUKOBBIA dPQPEKT. YTOIbHAS KUCIOTA U €€ COIH, UX
dusznueckue W XUMHUYECKHE CBOWMCTBA, MOJyueHHE W MpUMeHeHHe. KadecTBeHHass peakuus Ha
kapOoHaT-noHbl. Vcmonp30Banne KapOOHATOB B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauyanbHbIe MOHATUS 00 OPTAaHUYECKUX BEUIECTBAX KaK O COCTUHEHHUAX yrieposa (MeTaH,
9TaH, OJTWICH, AaleTWICH, JTaHOJ], TJHWIEPHH, YKCYCHas KHcioTa). [IpupomHble WCTOYHHKH
yII€BOIOPOAOB (Yroib, MPUPOJHBIN ra3, HePTh), MPOAYKTH UX MepepadoTku (OEH3HMH), UX POJIb B
ObITY W mnpoMbIUIeHHOCTH. [loHATHE O OHMOJOrMYeCKHM BaXKHBIX BELIECTBAX: JKUpaxX, Oelkax,
yriaeBoJax — M HMX POJM B JKU3HU uYeloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpewmunii, ero ¢pusnveckne 1 XMMUYECKHE CBOWCTBA, MOJTy4YeHHEe U puMeHeHne. CoeMHeHus
KpeMHusi B npupojne. O0mme mnpeactaBieHuss o0 okcuae kpemHus (IV) m kpemMHHEBOW KHUCIIOTE.
Cunukatel, MX MCIOJIB30BAaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHline CcTpouTelbHbIe
MaTepuasbl: KepaMuKa, CTEKJo, LEeMEeHT, OerToH, kene3o0eToH. IIpobiembl Oe3omacHOro
UCIIOJIb30BaHUS CTPOUTENbHBIX MaTepUajoB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpasllOB HEOPTraHWYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha XJIOPHUI-UOHBI M HAOIMIOJeHHE NPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYecKue M XUMHYECKHE CBOMCTBA TaJOr€HOB M MX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpUasIOB), O3HAKOMJIEHHE C o00pa3lamMu XJIOPUIOB (TaJOreHuA0B),
O3HaKOMJIeHHEe ¢ oOpa3umamMu ceppl Hu €€ COeNMHEHUSMU (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEpHAIOB),  HaOJIOJIEHWE  Tpoliecca  OOyrJiMBaHUS — caxapa  TOJ  JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, M3YYCHHE XUMUYECKHX CBOMCTB pa30aBJICHHOW CEpPHOU
KUCJIOTBI, IPOBEJACHHWE KAUeCTBEHHOM peakuuu Ha cynb(haT-MOH U HaOJroJeHue MpHu3Haka eé
IPOTEKaHUsl, O3HAKOMJIEHHWE C (U3UYECKUMHU CBOWCTBaMHU a30Ta, ¢ochopa U UX COEIUHEHUH
(BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEpUATIOB), 00pa3laMu a30THBIX W (POCHOpPHBIX YTOOpPEHHUI,
HoJy4eHue, coonpanue, pacro3HaBaHWe M M3yYEHHE CBOWCTB aMMHMaKa, MMPOBEJACHUE KaueCTBEHHBIX
peaxnuii Ha OH aMMOHHS U (GocdaT-HOH M M3yYeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOCHCTBIE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C Mebi0 (BO3MOXHO HCHOJb30BAHUE BHJIEOMATEPUAIIOB),
U3y4eHHE MOJIeNIel KPUCTAJUIMYECKHX pPEmETOK anMmasa, rpaduta, QyniepeHa, O3HAKOMIICGHHE C
IPOLECCOM  aACcOpOIMM pPAaCTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAaHHBIM VYIIEM U YCTPOHCTBOM
IOpOTHUBOTa3a, MOJy4YeHHE, coOMpaHMe, paclo3HABaHHWE W H3yYeHHE CBOMCTB YIJIEKHCIOro rasa,
NPOBE/ICHNE KAYEeCTBEHHBIX PEaKIWi Ha KapOOHAT M CHJIMKAT-WOHBI M HM3y4YCHHE IMPHU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJICHHE C TPOAYKUMEH CHIMKATHOM  MPOMBIIUIEHHOCTH, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe «BaxxHele HeMeTauTbl U UX COSAMHEHUS.

MeTaJsibl M UX COeIMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HMX TOJOKEHUS B
[Tepuonnueckoii cucteme xumuyeckux 3nemeHToB [. . Menaeneesa u crpoenust atomoB. CTpoeHue
METaJuIOB.  MeTayuimdeckass  CBSA3b WM MeTaJuIM4YecKas  KpPUCTAUIMYecKas  peméTka.
DNEeKTPOXUMHUYECKHUH psijl HANpsDKEHU MeTauioB. OU3ndeckrue U XUMUYECKHe CBOWCTBAa METaJIOB.
O61mue crocoOb! oaydeHUs! MeTaJUIoB. [IoHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aLIIUTHI
ux ot koppo3uu. CmnaBbl (CTallb, YyryH, AIOPATIOMHHUNA, OpOH3a) M HUX NMPUMEHEHHE B OBITY U
POMBIIIJICHHOCTH.



[[lenounble mMeTauibl: MOJIO)KEeHUE B [lepuoanueckoit cuctemMe XUMUYecKux anementos I, .
MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOXJAeHUE B npupone. Gusnyeckne U XUMHUUECKUE CBOKCTBA
(ma mpumepe HaTpust U Kanusi). OKCUAbI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHue meaouHbIx
METAJIJIOB M UX COCTUHEHHUIA.

[[{ennouHO3eMeNbHBIE METAUIBI MAarHUWA M KalbLMii: mosnoxeHue B [lepmonnueckoil cucreme
xumuueckux sieMeHTtoB J[. M. MeHnneneeBa, CTpoeHHME HX aTOMOB, HAxXO0XJICHUE B IPUPOJE.
dusznyueckrue 1 XUMUYECKHE CBOMCTBA MarHus U KaJblivsl. BaykHelme coeTuHeHnsT KaabIus (OKCH]I,
TUAPOKCHU, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amtomunuii: nonoxenue B Ilepuoamueckoir cucreme XxumHueckux oanemeHroB J. .
MenzeneeBa, CTpOEHHWE aToOMa, HaxoxjaeHUE B mpupojae. Duznyeckue M XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIIPOKCH/IA AITFOMHHHUS.

Kenezo: monoxenue B [lepronnueckoi cucreme xumuueckux sneMeHToB Jl. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKJAeHue B npupoae. Pu3nueckue U XUMHUECKUE CBOWMCTBA Xkese3a. OKCUbL,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolcTBa U MOTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasllaMH METAIJIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOMCTBAMH, M3YyUEHUE
pPE3yIbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCITOJIb30BAHHE BHJICOMATEPUAIOB), OCOOECHHOCTEU
B3aMMOJICHCTBHS OKCHA KaJbLMsI U HATPUS C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
UCCJIEIOBAaHNE CBOWCTB KECTKOW BOJBI, TMpoOIlecca TOPEHUsS jKele3a B KHUCIOpoae (BO3ZMOXKHO
WCIIOJIb30BAaHHE BHUJEOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIM Ha HWOHBIL:
MarHus, KajbIlus, aTroMAHNS, uHKA, xkene3a (1) u sxenesza (1), meau (I1), HaGaroaeHne u onMcanme
MPOLIECCOB OKpAIIMBAaHUS IJIAMEHH MOHAMHU HATpPHsl, KaJIusl M Kajblus (BO3MOXHO MCIOJIH30BAHHE
BUJICOMATEPHAIIOB), HCCIIe0OBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHUHHUS W THAPOKCHIIA
LIMHKA, pEUICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4u 10 TeMe «BakHelie MeTasuibl U UX COCIUHEHUSD.

XuMus M OKpy:Kaomas cpeaa

BemiectBa m martepuanbl B NMOBCEIHEBHOM JKW3HM YEJIOBEKAa. be3omacHoe HCHoJIb30BaHHUE
BEIIECTB U XMMHUECKHUX peakiuii B ObITy. [lepBas moMoIIb Mpr XMMUYECKHX 0KOTax M OTPaBICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYXKarolie cpeabl (MpeiesibHast JOMyCTUMasi KOHIEHTpaIus
BemecTs, ganee — [1J1K). Ponb xumMuu B penieHun 3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTepUaoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MaTEpUAIbI).

Meosrcnpeomemmuwie ceasu

Peanuzanust MeXnpeIMETHBIX CBSI3€H MPU U3YYEHUH XUMUHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
WCIIOJIb30BAaHWE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISIOIIHXCS
CHUCTEMHBIMU ISl OTJAENBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01mure ecTecTBEeHHO-HAYYHBIC MOHSTHS: HAay4dHBIA ()aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kilaccudukalys, NepuoAUYHOCTb, HAOIIOJCHHE, SIKCIIEPUMEHT, MOJICIUPOBAHKE, U3MEPEHHE,
MO/JIeTIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOIOT S, MaTEPHAIIBI.

®dusuka: wMaTepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUI, HW30TOIbI,
PaanoaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUH 3apsAl, TPOBOJHUKH, ITOTYIPOBOIHUKY, AUIIEKTPUKH,
(GOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHUE BEIIecTBa, Tra3, pacTBOp,
pPacTBOPUMOCTH, KPUCTAITUNYECKAs PEHIETKA, CTUIaBhl, (PU3UYECKHUE BETUYHHBI, CAUHHUIIBI U3MEPECHHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi:  ¢orocunTes, napixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalbHbIE yIO0OpEHus,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHbIE MOPOIBI, MOJIE3HBIE HCKOMAEMbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.






TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonuuecrBo yacoB
Ne HaunmenoBanue pa3jenoB 1 DJIeKTpOHHBIE (HH(PPOBHIE)
KonTpoabHbie IIpakTH4eckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchbl
padoThI padoTbI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHUS
XuMus — BaxkHas 001acTh

11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [IOK

' MIPaKTUYECKON JNEeATEIbHOCTH https://m.edsoo0.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 XUMHUECKHE 15 bubmuorexa [IOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro o pasnemny 20

Pa3nea 2. Baxkneiimme npeAcTaBUTeIN HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [IOK

’ 00 okcumax https://m.edso0.ru/7f41837¢c
99 Bonopoa.llonarue o kucimorax 8 1 bu6nmorexa LIOK

' U COJISIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [Tonstue 06 5 1 bubmuorexa [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTaCChI 11 1 bubmuorexa [IOK

' HEOPraHUYECKUX COEIUHEHUIM https://m.edso00.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.
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Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKIuu

[Teproanueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bu6nmorexa LIOK
' XUMHUUYECKUX d1eMeHTOB J[. W. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aTroma
XyuMu4decKasi CBSA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
' https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nuoreka [IOK
Hroro no pasaeny 15 https://m.edso00.ru/7f41837c
PesepBHoe BpeMs 3 bubmiorexa HOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 5
I[TPOTPAMME

TEMATNYECKOE IINTAHUPOBAHUE
9 KJIACC

KoimnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposBbie)
Ne i/m Konrpoasusie | IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl

Pa3znen 1. BenmecTBO M XUuMHUYeCKHUE PeaKkI U
11 [loBTOpeHue u yriyonenue 3HaHUN 5 bubnmnoreka [IOK

' OCHOBHBIX Pa3fIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuoreka [IOK

peaxkuuii

https://m.edsoo.ru/7f41a636
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13 DIEKTPONUTHYECKAS JUCCOLIMALIMSL. 8 bubnmoreka [JOK
' XHAMHMUYECKUE PEAKLINN B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTayibl M UX COeANHEHUSA
21 OO61mas xapaKTepuCTHKa XUMUYECKUX 4 bubnmoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [JOK
' pymHst. +-ep https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01as xapaKTepuCTHKa XUMHUYECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 bubamorera LOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynmel. Yriepon u 8 bubmorexa LIOK
' . PYHTIRL. pos https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTra/uibl M UX COeINHEHU S
bu6mmoreka [IOK
3.1 06 i 4
HIMIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
2 B i 1
3 AKHEUIIINE METAJIBI U UX COEINHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 maTepuansl B )KU3HHU YEIIOBEKA 3 bubmorexa [OK

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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







