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MNOACHUTEJIbBHAS 3AIIMCKA

PaGowyas mporpamma ydeOHoro mpeamera «Xumus»  (mpeaMmeTHas — 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 COOTBETCTBUH 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 BHeceHnn n3zMeHeHui B OenepanbHblil 3aKOH
"O06 ob6pazoBanuu B Poccutickoit @enepanuu” u crateio 1 denepanpHoro 3akona "OO6 00s3aTeTbHBIX
TpeboBanusx B Poccuiickoit dexepanuny;

- ®I'OC 00O (mmpuka3z MunucrepcTsa npocsenieHus: Poccuiickoit ®eneparuu ot 31.05.2021 Ne 287
«O0 yTBepkKAEeHUU (enepaTbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEeNFHOIO CTaHAApTa OCHOBHOI'O
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-3nuAeMuonorndeckumu  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 oopazosanust MbOY Kpacnoapmeiickoit COL,;

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

- Paboueit nporpammoii Bocnutanust MBOY Kpacuoapmeiickoit COLLL,

- Ilpukaz Munnpocsemenust Poccunm ot 21 centabps 2022 . N 858 "OO yrBepxkIeHUH
(dhenepanpbHOro mMepeyHs y4eOHHUKOB, MOMYIIEHHBIX K HCIIONB30BAHUIO TPH pEaTH3allud HUMEIOIIUX
TOCYIapCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTENbHBIX MPOTPAaMM HA4allbHOTO OOIIEro, OCHOBHOTO
obmero, cpemHero oOmero oOpa3oBaHMsS OpPTraHU3AIUSMH, OCYIIECTBISIOMIUMHA 00pa30BaTeIIbHYIO
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 k npuka3zy MunuctepctBa npocsenienus Poccuiickoit denepanuu ot 21 centsiops 2022 .
Ne 858»

Pabouast mporpamma y4yeOHOro mnpenmera «XHMHUS» AJ OOy4aroIMXCSd Ha YPOBHE OCHOBHOTO
o0miero o0Opa3oBaHUs OPUEHTHPOBAaHA HA IIEJIEBBIE NMPHOPHUTETHI, C(HOpMyIHpOBaHHBIE B pabouyeit
nporpamme Bocutanusg MBOY Kpacnoapmeiickoit COLLI.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMMHSI»

CtpyKTypa cozepKaHusl MPOTPpaMMBI 110 XMMUHU c(hopMUpOBaHA HA OCHOBE CHCTEMHOI'O TIOJIX0/1a K €€
Hsyqumo. Co;:[epxcaHHe CKJIaAbIBACTCs U3 CUCTCMbI HOHSITI/Iﬁ 0 XUMHUYCCKOM DJICMCHTC U BCIICCTBE U
CHUCTEMBI TIOHATHH O XUMHUYECKOM peakiuu. O0e 3TH CHUCTeMBl CTPYKTYPHO OPTaHW30BaHBI IO
HpI/IHLII/IHy IIOCJICA0OBATCIBbHOT' O paSBI/ITI/ISI 3HaHI/II\/JI Ha OCHOBEC TeOpCTI/I‘IeCKI/IX Hpe,Z[CTaBHeHI/Iﬁ pa3H0ro
YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMA U XUMHUYECKOU CBS3H;

— TIPEICTABICHUI 00 DJICKTPOTUTHIECCKON TUCCOIMAIINN BEIIECTB B paCTBOpax.

TGOPCTquCKHe 3HAHUA paCCManI/IBaIOTCSI Ha OCHOBC 3MHI/IpI/I‘ICCKI/I HOHy‘-IeHHBIX U OCMBICJIICHHBIX
(GakToOB, pa3BUBAIOTCS TMOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBITIONHSAS (DYHKITMH
O6'I>$[CH€HI/ISI 158 HpOFH03I/IpOBaHI/I$I CBOﬁCTB, CTpOGHI/ISI )41 BOBMO)KHOCTCﬁ HpaKTI/I‘-IeCKOFO HpI/IMCHeHI/ISI 158
MOJTYYCHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XMMHHU CIIOCOOCTBYET ()OPMHUPOBAHMIO IPEICTABICHHS O XMUMHUYECKON



COCTaBJIAOLIEH HAayYHON KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHON MPUPO/Ibl, IEHHOCTHOI'O OTHOIIEHUS
K HAYYHOMY 3HAaHHIO U METOJlaM MO3HAaHUA B Hayke. M3ydeHre XUMHUU NPOUCXOAUT C IPUBJICYCHUEM
3HaHMN U3 paHee U3YYEHHBIX yuyeOHBIX MpeaMeToB: «Okpyxatouiuii Mup», «buonorus. 5—7 kimacco»
u «Dusuka. 7 kmacey.

[Ipu U3yyeHNH XUMUU TPOUCXOAUT (POpPMHpPOBaAHHE 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak 00JacTH
COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa W KakK OJHOro U3
KOMIIOHEHTOB MHUPOBOM KYJIbTYpHl. 3ajada yueOHOro mpeamMeTa cOCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAHUM — BaKHEWIIMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX MOJIOXKECHUH,
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKd, B MPUOOLIEHUH K HayYHbIM
METOAaM MO3HAHMS NPU M3YyYSHHUH BEIIECTB M XUMHUYECKUX PEaKIHid, B (POPMUPOBAHUN U PA3BUTHH
[IO3HABAaTEJIbHBIX yYMEHUH W HUX TNPUMEHEHMH B  Yy4eOHO-NO3HABAaTEIbHOM U  y4yeOHO-
UCCIIEIOBATENILCKON JIEATENIbHOCTH, OCBOSHHHM MpPaBUJI 0€30MacHOro OOpalleHus C BEIIeCTBAaMH B
IIOBCEIHEBHOM KU3HU.

JlaGopaTopHbIe OIBITHI MPOBOJATCS NMPU HM3YYEHHUH HOBOTO MaTepuaia, SIBIAIOTCS OOYdYarOLIMMHU,
IIO9TOMY HE OLIEHUBAIOTCS M BBINOJHSIOTCS B pabodel teTpaau. Ilpu npoBeneHnN NMpakTHUYECKUX U
"1a00opaTOpHBIX paboT MIIaHUPYETCs UCTIONIb30BaHKe M (poBoil aboparopuu neHTpa «Touka pocTay.
Hcnonb3oBanue obopynoBanus «Touka poctay mpu peanuzanuu naHHod OIl mo3BonseT co3naTh
YCIIOBHUS: Il PACIIMPEHHS CONEP)KaHHS HIKOJIBHOTO XMMHYECKOTO OOpa3oBaHMS; Il MOBBIMICHHS
[IO3HABATEJIbHOM AaKTUBHOCTH OOYYalOIIMXCSl B €CTECTBEHHO-HAy4YHOM 00JacTu; Uil pa3BUTHS
JUYHOCTH pebEHKa B mporecce OOy4YeHHS XHMHH, €ro CHOCOOHOCTEW, (QOpMHUPOBAaHUS W
YJIOBJIETBOPEHUS COLMAJIBHO 3HAYUMBIX MHTEPECOB M NOTpeOHOCTEH; At paboThl ¢ OAapEHHBIMU
IIKOJIBHUKAMH, OpPTraHU3allMd WX Pa3BUTHS B PA3IMUHBIX 00JACTSIX 00pa30BaTENbHOW, TBOPUECKOM
nestenbHocTH. Oco0oe BHUMAHME YAENEHO COAEPIKAHUIO, CIIOCOOCTBYIOIIEMY (DOPMUPOBAHHIO
COBPEMEHHON €CTECTBEHHOHAyYHOW KapTUHbl MHUpA, [I0Ka3aHO MPAKTUYECKOE NPHUMEHEHUE
XUMHUYECKHX 3HAHUH.

HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMSD»

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

— (opMUpOBaHME MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPY/HUYECTBY, CaMOCTOSATEIBHOMY TPUHATHIO PEIICHUH, CIOCOOHOW agamTupoBaThes K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HaIPaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE MPHOOIICHHE 00YJaloInXCs K CaMOCTOSATEIIbHON
[IO3HABATEIbHOM JEATENbHOCTH, HAyYHBIM METOJaM I03HaHHs, (OPMHUPYIOUIMM MOTHUBALUIO H
pa3BUTHE CITIOCOOHOCTEH K XUMUH;

— obecreyeHre ycJIoBHM, CIOCOOCTBYIOUINX MPUOOPETEHUIO O0YYAOLIMMHUCS OIbITa Pa3HOOOPa3HOM
NEeSATENbHOCTH, IIO3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUIN),
UMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE JUISl PA3JIMUHBIX BUJOB JESATEILHOCTH;

— ¢dopmupoBanue o0mIeH (YyHKIIMOHAIBPHOW M €CTeCTBEHHO-HAYyYHOW T'PAaMOTHOCTH, B TOM YHCJIE
YMEHUH OOBICHATh M OLEHHUBATH SIBJICHUS OKPYKAIOIIETO MHpa, HCIOJIb3Ysl 3HAaHHUA M OIIBIT,
MOJTy4YEHHbIE [TPU U3yYEHUU XUMUHU, IPUMEHSTh UX IPU PEIIeHUU IpoOiieM B TOBCEAHEBHON KU3HU U
TPYLOBOM IEATEIBHOCTH;

— ¢opMmupoBaHue y OOy4YalOIIUXCS TYMAaHUCTUYECKUX OTHOLICHHM, MOHMMAaHHS LIEHHOCTH
XUMHUYECKHX 3HAHWHA Uil BBIPAOOTKH HKOJIOTHYECKH IIeJIecO00pa3sHOro MOBEJACHHUS B OBITY H
TPYAOBOH ESATETFHOCTHU B IEJIIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOIHON CPeIbl;

— pa3BUTHE MOTHBAIMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYeIOBEYeCKX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mnpoduis u
HANpaBJICHHOCTH JTaTbHEHIIEro 00y4eHusl.

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 Kiacce
OTBOJMT 2 y4eOHBIX Yaca B HeNelto, Bcero 68 yacoB npu 34 ydeOHBIX HeAeNsX, y4eOHBIN IUIaH Ha



U3y4eHUEe XMMHMHU B 9 Kjacce OTBOJIUT 2 y4yeOHBIX yaca B HEJAENI0, Bcero 68 yacoB mpu 34 yueOHBIX
HeJleJsIX 3a cueT 00s3aTeIbHOI yacT yueOHOro IlaHa OCHOBHOTO 0011ero 00pa3oBaHusl.

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

st yunrens:

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

st odyqarommxcest:

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 00LIECTBEHHO IIOJIE3HO,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPYECKOM M APYrUX BHUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOW JESTEIbHOCTH INPH BBINOJHEHUH YYEOHBIX, MO3HABATEJIBHBIX 3ajad,
BBIMOJHEHUH XUMHYECKHX HKCIIEPUMEHTOB, CO3/JaHUM YUEOHBIX TPOEKTOB, CTPEMIIEHHUS 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 XMMHUYECKOW PEaKIUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBISIOIIUE OCHOBY ISl TOHUMAaHHUS CYILIHOCTH
HAY4YHOM KapTHHBI MHpa, MPEACTaBIeHHSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS TMPHPOJIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHOM CPEIOi, O POJIU XMMHH B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;



MO3HABATEJIbHBIE MOTHUBBI, HAMpPABICHHBIE HA TIOJIYYEHHE HOBBIX 3HAHMM 1O XUMUH,
HEOOXOMUMBIE i  OOBSICHEHHS HAOMIOJAaeMBbIX TMPOIIECCOB U SBJICHHM, MO3HABaTeNbHOIA,
WHPOPMAIIMOHHON M YUTATEIhCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHON PabOThI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CpPEICTBAMH
MHGOPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHI0O W TIO3HAHWIO, JFOO03HATEIEHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM00Opa30BaHMIO, TMPOCKTHOM W WCCIIEIOBATEIbCKON NESITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS 00Y4YEeHUS B JaTbHEHUIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH KWU3HH, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3J10POBBIO, YCTAHOBKHU Ha
3I0pPOBBI 00pa3 KU3HU, OCO3HAHKE MOCIEACTBUI M HEMPHUITHE BPEIHBIX MPUBBIYCK (YIOTPeOICHUS
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 pa3iiMyHOro poja, YBaKEHHE K
TPYAy U pe3yibTaTaM TPYAOBOW JESITENbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUH 10 XMUMUH, OCO3HAHHBIN BHIOOpP MHIMBHIYaJbHON TPAEKTOPUH MPOIOKEHUS 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX MHTEPECOB H
noTpeOHOCTEH, yCnenHol npodeccuoHalbHON ASSTENIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHANBHOM CpEIE;

6) 9K0JIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKU LeJIeco00pa3Hoe OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY KM3HHM Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMS, NOHMMaHHE IIEHHOCTH 3/J0pPOBOrO0 M 0e30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U MCUXUYECKOMY 3I0POBBIO, OCO3HAHUE
[IECHHOCTHU COOJIIOJICHHS TpaBWiI OE30MIaCHOTO IOBEIEHUS MpH padoTe C BEIIECTBAMM, 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 MpoOJieM M MyTed HX pelleHHs MOCPEeICTBOM
METO/IOB XMMUHU, IKOJOTHYECKOTO MBIIIJICHUSI, YMEHHSI PYKOBOACTBOBAThCS UM B IMMO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAIBHOMN MIPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B coctaBe wMeTampeaMETHBIX pE3YNBTATOB BBIICISIOT 3HAYUMBIE I (DOPMUPOBAHUS
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 (hOpMUPOBATH MPEICTABICHHE O
LEJIOCTHOW Hay4YHOM KapTUHE MHpa, M YHHUBEpCalbHble Y4yeOHble IeHCTBHUS (IIO3HABaTENIbHBIE,
KOMMYHUKATUBHBIE, PETyISTHUBHBIE), KOTOpble obecrneynBaioT (HOpMHUPOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO U OCYILIECTBICHHUIO Y4€OHO 1eATeIbHOCTH.

Ilo3HaBaTebHbIEe yHUBEpPCAJIbHBbIE yUeOHbIE JeiicTBUS

ba3soBbie Jiornyeckue 1eicTBUA:

YMEHUS MCTOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS MPU OCBOCHUHW 3HAHUI: PacCKpbHIBATh
CMBICTT XUMUYECKUX MOHITHH (BBIICIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH B3aUMOCBSI3b C
JIPYTMMH TIOHSATHSIMH), WCIOJIB30BaTh TMOHSATHUS I OOBSICHEHHUS OTIENbHBIX (DAKTOB W SIBIICHUH,
BBEIOMPATh OCHOBAHHUS W KPUTEPHH JUIA KIACCU(DUKAIMU XUMHUYECKHX BEIIECTB W XHUMHUYECKHUX
peakiuii, yCTaHaBIMBATh MPUYUHHO-CICJCTBEHHBIC CBA3M MEXIy OOBEKTaMU H3Y4YE€HHS, CTPOUTH
JIOTUYECKHE pacCykaeHUs (MHIYKTUBHBIC, [EIyKTUBHBIC, MO AaHAJOTWH), JeNaTh BBIBOJIBI U
3aKJIFOYEHNS,

YyMEHUE NPUMEHSATH B MPOLIECCE IMO3HAHUS TOHATHS (MpPEIMETHbIE M METaNpeIMETHBIC),



CUMBOJINYECKHE (3HAKOBBIE) MOJIENM, MHCIONb3yeMblE B XUMHH, NPeoOpa3oBbIBaTh IIMPOKO
IpPUMEHSEMblE B XHUMHH MOJENIbHbIE TMPEACTABICHUS — XMUMHYECKUHA 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 XMMHUYECKUX PEAKIUN, BBISBISITH 00IIHE
3aKOHOMEPHOCTH, IMPUYUHHO-CJIEICTBEHHBIE CBA3M M IPOTUBOPEUMS B H3Y4aeMbIX Ipoleccax u
SBJICHUSX.

Ba3oBble ucciegoBare/ibCKue AeiCTBHA:

YMEHHE MCHOJIb30BaTh IOCTABIEHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHUS, 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 XOJOM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0
pe3ynbTar, (GOpMYNIHpPOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yiabTaTaM HPOBEIEHHOTO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O poeNlaHHOM paboTe.

PabGora ¢ ungopmaumeii:

yYMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PA3IHMYHBIX BHUIOB U
dopM mpencTaBieHUs, IMOJYYa€MyI0 M3 pPa3HbIX MCTOYHUKOB (HAay4yHO-TIONMYJISipHAs JUTepaTypa
XMUMHUYECKOI'0 COZEp)KaHus, CIpaBOYHble mocoOus, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHUBOPEUYMBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHATh pPa3UYHbIE METONbI M 3ampochl MPHU MOHWCKE W 0TOOpe MHpOpMAIUH 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 BBIOMPATh ONTUMAIBHYIO (hOpMY MpeACTaBICHUsT HH)OPMAIIH
U WUIIOCTPUPOBATh pEIlaeMble 33/Jaud HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, IpyrumMu (popmamu
rpaduKu 1 UX KOMOUHAIUSAMU;

YMEHHME MHCIIONb30BaTh M aHAJIUM3UpOBaThb B IIpoIecCE YYEOHOH U UCCIEN0BATENIbCKON
JEeSATENBHOCTH UH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO0341CTBAa U TPaHCIOpTa Ha
COCTOSIHHE OKPY’KaroLIEN TPUPOTHOUN CPEIBIL.

KomMmyHuKaTHBHBIC yHUBepcaibHbIe yueOHbIe I CTBUSA:

yYMEHHMsI 3a7aBaTh BOIPOCHI (B XOJIe AMaiora U (UiIu) JUCKYCCHUU) TIO CYIIECTBY 00CyXIaeMoi
TEMBI, POPMYIUPOBATH CBOM MPETIOKEHUS OTHOCUTENIFHO BBITOIHEHHS MTPEI0KEHHON 3a/1auu;

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

YMEHHUS y4yeOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IO3HABAaTEJbHOW H
UCCJIEIOBATENbCKON AESATENIbHOCTH MPHU PELIEHUU BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéra OOILIMX
UHTEPECOB U COTJIaCOBaHMS MO3UIMI (00CYXJeHHs, OOMEH MHEHUSIMH, «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
00y4aromyMUCs HaydyHbIC 3HAHHS, YMEHHUS M CIIOCOOBI IeWCTBUH, crieruduyeckue Ui MpeaMeTHOM
obmactu «XWUMHS», BHIBI JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHWS, €T0 HMHTEPIPETaIHH,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYECOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyuenust B 8 kJjiacce mIpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OO YUAFOIITMXCSI YMEHUN

® PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMHYECKHH SJI€MEHT,
IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHTEIJIbHASI aTOMHAasi M MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JOJS XUMHUYECKOTO JJIEMEHTa B COCJIWHEHHH, MOJSIPHBIH OO0BEM, OKCHJA, KHCJIOTa,
OCHOBAaHME, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEHNEHb OKHUCICHMSA, XUMHUECKas peakius,
KIaccu(UKausl peakuuil: peakiud COCOUHEHHUS, DPEaKUUU pa3IoKEHHUs, PEaKIUH 3aMEeUICHHUS,
peakiuu oOMEeHa, PK30- M JHJIOTEPMHUYECKHE PEAKIIMH, TETUIOBOM 3P (EKT peakiuu, sapo aroma,
JJIEKTPOHHBIN CJIOI aToMma, aTOMHas OpOHTajlb, pajuyC aToMa, XMMHUYEcKas CBs3b, MOJSApHas U
HETIOJIsIpHasi KOBAJICHTHAsl CBsI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas IOJ
BellecTBa (IIPOIICHTHAS KOHIIEHTpPAIIUs) B pacTBOPE;

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

® CTIOJIH30BAaTh XUMHYECKYI0O CHMBOJIMKY JJIsl COCTaBJICHHUS (DOPMYN BEILECTB W YPaBHEHHIA
XUMHUYECKHUX PeaKIIHii;

® OTIPE/ICTISITh BAJIGHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb OKHCIICHHS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAJICKHOCTh BEIIECTB K OIpPEIeIEHHOMY Kiaccy
COeMHEHUH 1o (opMynaMm, BHJ XMMUYECKOH CBSA3M (KOBAJEHTHAas M MOHHAs) B HEOPTaHUYECKHUX
COCTMHCHUSX;

epackpeiBaTh cMbicn [lepuonnyeckoro 3akona JI. WM. MeHnneneeBa: JeMOHCTPHPOBATH
NOHUMAaHHE TIEPUOIMUECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJEMEHTOB OT HMX IIOJIOKEHHS B
[leproanueckoit cucteme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, NMOCTOSHCTBA 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-
rpyIa)», Majble W OOJBIINE MEePUOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE MMEIOTCS B TaOJIHIIC
«Ilepuonnyeckass cucrema xumuyeckux oanemeHToB J[. WM. MenneneeBay ¢  4YHUCIOBBIMHU
XapaKTEePUCTHKAMH CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yuciio
3JIEKTPOHOB U pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

e kacCU(PUIMPOBATh XWMHUYECKHE JJIEMEHTHI, HEOpPraHWYeCKHWEe BEUIeCTBA, XHMHUYECKHE
peakuuu (Mo YUCTy U COCTABY YYAaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEIIOBOMY 3D (DexTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOIMCTBA BEIIECTB PA3NIMYHBIX KIIACCOB,
MOJTBEPXKJasi ONUCAHHE MPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLHii;

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

® BLIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa MO (OopMylieé COCAMHEHHsS, MAacCOBYIO [OJIO BEIIECTBa B pPacTBOpE,
IPOBOJUTH PACUYETHI 110 YPAaBHEHHIO XUMHUECKON PEaKIIHH;

® [IPUMEHATh OCHOBHBIC ONEpPAIlMM MBICIUTEIBHON JAEATENbHOCTH — aHajdu3 W CHHTE3,



CpaBHEHHE, 0000IIEeHNE, CUCTEeMATHU3AINIO, KITAaCCH(DUKAITNIO, BRISBICHUE MTPUYNHHO--CJICICTBEHHBIX
CBsI3eH — JUISl M3YYEHUS CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIMH, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOIIIO/IEHUE, U3MEPEHUE, MOICIIMPOBAHNE, IKCIICPUMEHT (peabHBIN  MBICIICHHBIH ),

® CJIeIOBATh TPABUIIAM TI0JIB30BaHUS XUMHUYECKOW TOCYIO0N M JIa0OpaTOpHBIM 000pY/IOBaHUEM,
a TAKXKC IIpaBUJIaM O6paH_[eHI/I$I C BCIICCTBAMU B COOTBCTCTBUH C HHCTPYKUUSAMH I1O BBIITOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TIOJTYYCHHIO WM COOMPAHWIO Ta3000pa3HBIX BEIMIECTB
(Boopoma W KHCIOpOJa), NPUTOTOBICHHIO PACTBOPOB C OMNpeAeNEHHOM MaccoBOM moneit
paCTBOpéHHOFO BCIICCTBA, MJIaHUPOBATH n MMPOBOAUTH XUMHUYCCKHUEC OKCIICPUMCHTBI 10
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH M KUCIOT C IMOMOIIBI0 MHAUKATOPOB (JakMyc, (heHoadTaIeuH,
METHIIOPAHXK U IPYTHE).

INPEIMETHBIE PE3YJIbTATHI
9 KUIACC

K kxonny oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHUMA:

®PACKPBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa,
VIOH, KaTHOH, aHUOH, IIPOCTOE  BEIIECTBO, CIIO)KHOE  BEILECTBO, BaJICHTHOCTD,
AJIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peaKIysl, XMMHUECKasl CBA3b, TEIJIOBOMN
apdexr peakmuu, MOJIb, MOJSIPHBIA OO0BEM, pPacTBOpP, OSIEKTPOJMTHI, HEIICKTPOIHUTHI,
JNIEKTPOJIUTUYECKAs JUCCOIMALUs, peaklUd MOHHOTO OOMEHa, KaTalu3aTop, XHMMHUYeCcKoe
paBHOBecue, oOpaTHMble W HEOOpaTHMbIE PEAKIWH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIHH,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOIUS, aM(OTEpPHOCTH,
XUMHUYECKasi CBSI3b (KOBAJICHTHAs, HOHHAS, METAJUTUYECKasl), KPUCTAIMYECKasl peméTka, Koppo3us
METAaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEaKLMH, NMPEAENbHO aomyctuMas koHueHnrtpamus ITJIK
BEIIECTBA;

SLLTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTH 3TU MOHATHS
IIPU OTMMCAHHUU BEUIECTB U UX MPEBpaIleHU;

®1ICTIONIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUsS (hOpMYJ BEIIECTB M YpaBHEHUH
XUMHUYECKHUX PeaKIIHii;

®OMpEICNIATh BAJECHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSIX
pPa3IMYHOTO COCTaBa, NPUHAAJEKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kilaccy COEIUWHEHUH 10
dbopMynaM, BHUI XUMHUYECKOW CBsI3U (KOBAJCHTHAs, MOHHAS, METANIMYECKas) B HEOPTaHHMUECKUX
COEJIMHEHUSX, 3aps/ HOHA 10 XUMHUYECKOH Qopmyse, XapakTep cpelbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COEAMHEHHUH, TN KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

epackpsiBaTh cMbIch [lepumoamyeckoro 3akona J[. M. MeHneneeBa u 1€MOHCTPUPOBATH €ro
MOHMMAaHUE: OIMHCHIBAaTh U XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuomudeckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3liM4aTh MOHATHS «TJaBHas moarpynma (A-rpymma)» U «moOouHas
noarpynmna (b-rpymnmna)y», Manbsle U 60JbIINE TEPUOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPbIE UMEIOTCS
B TIEPUOJAMYECKON TabiuIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB U 3apsAl siApa, 00Illee YUCIO0 IEKTPOHOB U PaCIpe/iesieHHe UX 0 3JIEKTPOHHBIM
CJI0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCAMHEHHI B
npejieaax MajbIX EPUOOB U IVIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS X aTOMOB;

eKJIacCUUIIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOpraHMYecKHe BEIIeCTBa, XHWMHUYECKUE
peakiuu (1Mo YHCIy M COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3¢ ¢eKTy, 1o
U3MEHEHHUIO CTENeHEH OKHUCICHHSI XUMUYECKUX JIEMEHTOB);

eXapaKTepU30BaTh (OMUCHIBATh) OOIIME U crieHUu(pUUIECKUe XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, MOJTBEP)KIasi OINHCAHUE MPUMEPAMH MOJEKYJISPHBIX W HOHHBIX YypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUii;

®COCTaBJIATh YPABHEHMS DJIEKTPOIUTHYECKON AUCCOLMALIMU KUCIIOT, HIEJI0YEN U COJIEH, ITOJIHBIE



U COKpam€HHbIE YpaBHEHHS pEakifii MOHHOTO OOMEHa, YpaBHEHHsS DPEaKIWi, MOATBEPKIAFOIINX
CYILIECTBOBAHME F€HETUUECKOM CBSI3M MEXYy BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

®PACKpPBIBATh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKkUUid  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajlaHCca 3THX peakLui;

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

®BbLIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO JIOJIIO
XMMHUYECKOI'0 3JEeMEHTa IO (opMylie COSAMHEHHs, MAacCOBYK [OJIO BELIECTBa B PACTBOPE,
IIPOBOJUTB PACYETHI 110 YPABHEHUIO XUMHUUECKOU pEaKIUH;

eco0uII01aTh MTpaBUJIa MOJIb30BAHUS XUMUUECKOM 1MOCY10i 1 1aOOpaTopHBIM 000pYJOBaHUEM, A
TaKXKe IMpaBwiia OoOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSAMHU I10 BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB 110 MOJYYEHHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKHUCIIOrO rasa);

®IIPOBO/IUTH PEAKIUH, IOATBEPXKIAIOIINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEILIECTB!
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 MBICIUTEIBHON JESATENbHOCTH — aHajlu3 U CHHTE3,
cpaBHEHHe, O0O0OILIEHHE, CHCTEeMAaTHU3allMIo, BBIIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBSI3eH — JUIS
U3YYEHUsl CBOWCTB BELIECTB U XMMHUYECKUX PEAKLUH, €CTECTBEHHO-HAayYHbIE METO/bl IO3HAHUS —
Ha0Jt0/IeHue, U3MEpPEHNe, MOJIEIUPOBAHKE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).

COIJEPKAHUE OBYUEHUA
8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE TOHATHUS

[IpenmeT xumuu. Poib XMMUM B )KW3HU YelOBEKa. XMMHS B CUCTEME HayK. Tena v BeniecTna.
®u3nuecKue CBOMCTBA BelECTB. ArperaTHoe coctosiHue Bemect. [loHATHE 0 MeTOgax MO3HAHUSA B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3aeieHus: CMECEH.

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

Xumudeckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocTaBa BemiecTB. OTHOCUTENBbHAs aTOMHast Macca. OTHOCHUTENbHAs MOJIEKYJIsipHas macca. MaccoBas
JI0JIsI XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monb. MoisipHas Macca. B3auMOCBSI3b KOMMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IHHHUII BelecTBa. PacuéTel mo Gpopmynam XuMHUUYECKHX COETUHEHUH.

DU3nYeCcKUe U XMMUUECKHE ABJICHUA. XMMUYECKasl peaklys U €€ IpU3HaKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHUYeCKHe ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuid (COeTUHEHUs,
pa3JIoKEeHUs, 3aMEeIIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKONl MOCYAOH, MpaBWiIaMu paboThl B J1abopaTopuu U HpuéMamMu
oOpalieHus ¢ 1a0opaTOpHBIM 000PYAOBaHUEM, U3YUEHHUE U ONMCaHue PU3NIECKUX CBOWCTB 00pa3IioB
HEOPraHUYECKUX BEIIECTB, HaOMoAeHue Pu3nyeckux (IJIaBIEHWE BOCKA, TasHUE JIbJa, PaCTUPAHHUE
caxapa B CTYIKe, KUIIEHHE M KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEUH, MPOKATHBAHHE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeNla C KHCJIOTOH) SBICHHUH, HAONMIOJEHHE W OIHCaHUE
IPU3HAKOB INPOTEKAHUS XMMMUYECKHUX pEaKUuil (pa3jo’KeHue caxapa, B3aUMOJEWUCTBHUE CEpHOMU
KHCIIOTBI C XJIOPHAOM Oapusi, paznoxkeHue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xkenesa ¢ pactBopoM coiu menu (1), n3yuenune cnocoboB paszieneHust CMECeil: ¢ TOMOIIbIO MarHuTa,
¢bunbTpoBaHMe, BHIMMAPUBAHUE, TUCTWILISALUS, XpoMarorpadus, MPOBEJACHUE OYUCTKU MOBApECHHOU
conmu, HAONMIOJEHHE U OMHCAaHUE pPE3yJIbTaTOB IMPOBEICHHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH



COXpaHEHMsI MaCChl, CO3AHNE MOJIETIEN MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BellleCTB

Boznyx — cmecp rasoB. CocrtaB Bozayxa. Kucimopon — 351eMEHT M IPOCTOE BEILECTBO.
Haxoxnenue kucinoposa B mpupojie, (pu3MYecKHe U XUMHYECKHE CBOMCTBA (pEakIUH TOPEHHUS).
Oxcunel. Ilpumenenme kucnopoaa. CrocoObl MONMydeHHs] KHCIopona B Jabopatopuu U
npoMbIIIeHHOCTH. KpyroBopor kucinopona B mpupoge. O30H — aIOTpONHAs MOIU(DUKAIUSL
KHCJIOpO/JIa.

TeroBoit 3PdexT XuMHUECKON peakluu, TEPMOXMMHYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMHUYECKHE peakiuHu. TOIUIMBO: yrojib W METaH. 3arpsA3HEHUE BO3[yXa, YCHJIEHHUE
napHUKOBOTO 3 ekTa, pazpyeHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxxaeHne Boioposia B npupoae, GU3HIecKue u
XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oyueHus. KucioTs! u comiu.

Mounsipabiii 00BEM ra30B. Pacy€Thl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBopurenb. PactBopsl. HacwllieHHble u
HEHaChILIEHHbIE pacTBOPbl. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas J10Jisi BELIecTBa B pacTBOPE.
Xumnyeckue cBoicTtBa Bonabl. OcHoBaHus. Ponb pacTBOpOB B NpUPOJE M B JKU3HHU YEIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOJHBIX BOI.

Knaccudpukanmst Heopranmdeckux coenuHeHuit. Oxcuapel.  Kimaccudukamuss  OKCHIOB:
coseoOpa3zymome (OCHOBHBIE, KUCIOTHbIE, aM(oOTepHble) U HecoseoOpasyromue. HomeHkiatypa
okcu10B. OU3nUecKre U XMMUUECKHEe CBOICTBa OKcUI0B. [loyueHrne okCuaoB.

OcHoBanus. Kriaccudukamuss ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiatypa ocHoBanuil. @Pusnyeckue M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucior. Homenknartypa kuciaor. Pusznyeckue U XUMHUYECKUE
cBoiicTBa KUCHOT. Psan aktuBHoctu MmetawioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa coseil. ®uznueckue u XUMUYeCKHe cBoMcTBa coseil. [lomyduenue conen.

I'enetnueckas cBA3b MEXKAY KJacCaMl HEOPraHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJeTeHUe COAEpKAaHMUS KHUCIOpoJa B BO3IyXe, IOJNydeHHe, coOHpaHHe,
pacrmo3HaBaHHE W M3y4YCHHE CBOWCTB KHUCIIOpOJA, HAONIOJCHHE B3aUMOJICHCTBUS BEILIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHS W NPEKpalleHUs TopeHus (Iokapa), O3HAKOMJIEHHE C
o0Opa3liaMy OKCHUIIOB U OMKMCAHME MX CBOMCTB, MOJMyuyeHHUE, COOMpaHHe, pacrio3HaBaHUE U M3YYEHUE
CBOMCTB Bojoponaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom wmeau (ll) (BozmoxHO
WCIIOJIb30BAaHHUE BHUIEOMATEPHAIOB), HAOIIOJCHHE OOpAa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UcclieloBaHle 0COOCHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMUYHONW paCTBOPUMOCTBIO, IPUTOTOBIICHHUE
pacTBOPOB C OMPEACIEHHOW MACCOBOW JIOJEN PACTBOPEHHOIO BEUIECTBA, B3aUMOAECHCTBUE BOJBI C
MeTa/ulaMHu (HaTpueM | KajbIlueM) (BO3MOKHO HCIIOJIb30BAaHHE BHUICOMATEPHAIIOB), MUCCIICIOBAHKE
00pa3l0oB HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIJIACCOB, HAOIIOJEHUE H3MEHEHHs OKPAaCKH
WHJUKATOPOB B pacTBOpax KHUCJIOT W Iejouel, u3ydeHue B3aumojenctBus okcuma menu (Il) c
pacTBOpPOM CEpHOM KHCIOTBI, KHCJIOT C MeTajllaMd, peakUuid HeHUTpaau3aluu, I[OoIydeHHe
HEPACTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOTO METajula APYTUM M3 pacTBOpa COJM, PELIEHUE
JKCIIEPUMEHTANIBHBIX 3aJ1a4 Mo TeMe «BaxkHel1e Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuonnyeckunii 3axkon u Ilepuoguveckasi cucrema xumMudeckux 3viemenroB I H.
MenpeneeBa. CrpoeHue aroMoB. XHUMH4YeCKasi CBf3b. OKHCJIHMTEIbHO-BOCCTAHOBHTEJIbHBIC
peakuuu

[lepBpie MOMBITKU KiIaccU(PUKAIME XUMHUECKHX 3JeMEHTOB. [loHSATHE O rpymmax CXOIHBIX
AJIEMEHTOB (IIE€JIOYHBIE M IIEIOYHO3EMENIbHBIE METaJUIbl, TaJOT€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHUJIBI U THAPOKCUBI.

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



Kopotkonepuoanas u jmHHONIEpHOAHAST (hopMbI [leproandeckoil CHCTEMbI XUMUYECKUX DJIEMEHTOB
. WU. MenneneeBa. Ilepuonpt u rpynmnbl. PU3MYECKUH CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB
Nepuo/ia U TPYIIBI SJIEMEHTA.

Crpoenue atromoB. CocTtaB aTOMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHUE SIEKTPOHHBIX
o0onouek aToMoB mepBbix 20 xumuyeckux 3neMenToB [lepuoanueckoit cucremst /1. 1. Menneneena.
XapaKTepUCTHKa XMMHUYECKOrO dJIEMEHTa IO ero mnosnoxkeHuto B [lepmoamdeckoit cucreme /[l U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue Ilepuoamyeckoro 3akona u [leproanyeckoi CUCTEMBl XUMHYECKHX JIEMEHTOB JJIst
pa3BuUTHUA Hayku U npakTuku. 1. 1. MeHeneeB — yu4€HbIN U rpa)KJaHUH.

Xumuuaeckasi cBs3b. KoBaneHTHas (MOISpHAS W HEMOJISIPHAS) CBA3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMUYECKUX A1eMEHTOB. IOHHAas CBS3b.

Crenenb okucneHus. OKUCTUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIeHHs 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-
BOCCTAaHOBUTENBHBIX 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, KiIaccu(uKaIys, IepuoANIHOCTb, HAOIIOACHHIE, YKCIIEPUMEHT, MOACITUPOBaHNE, H3MEPCHNE,
MOJICJTb, SIBIICHHE.

®usnka: Marepusi, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWI, HU30TOMbI,
PaaOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUH 3apsi]l, BEMIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE
BEUIECTBA, ra3, PU3NYeCKUe BEIUYUHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, TUIaHEeThI, 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. Ilepuoguueckas cucrema xumudeckux sneMeHToB J[. M. MeneneeBa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajus, KajdblUUsl M HX COCOUHEHHH B COOTBETCTBHM C IIOJIO)KEHUEM 3JIEMEHTOB B
[lepuonnueckoii cuctemMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbI XHUMHYECKON CBA3W. THUIBI KPUCTAUTMUYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccudukamnust 1 HOMEHKJIaTypa HEOPTraHHYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSAIIUXCSA K pa3IMYHBIM KJaccaM HEOPraHWYECKUX COCIMHCHHM, TEHETHYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUECKHX peaKIUid 1O PA3IMYHBIM TpH3HaKaM (M0 YHUCIy M COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(D(EKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, M0 OOPaTUMOCTH, MO YYacTHIO KaTalau3aTopa). JK30- U SHIOTEPMHUYECKHE
peaKIu, TePMOXUMHUYECKIE YPABHEHHUS.

[Tonatue o ckopocTH xumuueckod peakuuu. [loHsTHE 00 O0OpaTHUMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsITHEe 0 TOMOTE€HHBIX U IeTeporeHHbIX peakuusax. [loHsThe o xaramuse.



[lonsiTne o xumMHueckoM paBHOBecHU. DAKTOPHI, BIUSAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIUH U
HOJIOKEHNE XUMUYECKOTO paBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  DJCKTPOHHBIA  OalaHC  OKHCIHMTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YPaBHEHHH OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peakIMii C UCIOIB30BAaHUEM METO/1a HJIEKTPOHHOT0 OasiaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLMALMM. OJIEKTPOIUTHI MU HEIEKTPOIUTHL. KaTuoHsl,
AQHUOHBI. MeXaHu3M [HCCOLMAIIMNK BEIIECTB C PAa3IMYHBIMU BHJIAMU XUMHUYECKOW cBs3u. CreneHb
nuccornuanuu. CUIIbHbBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakumm woHHOrO OOMeHa. YCIOBHSA MPOTEKAHWS PEAKIUH HOHHOTO OOMEHa, MOJHBIE H
COKpaIlléHHbIE HMOHHBIC ypaBHEHHs peakiuii. CBOHCTBa KHCIOT, OCHOBAaHHUW W COJIE B CBETE
NpeCTaBICHUNA 00 MEKTPOIUTUYECKOM Auccounanun. KauecTBeHHbIe peakiuy Ha HOHBL [loHsATHE O
TUAPOIU3E COJIEH.

Xumuyeckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEIISIMUA KPUCTAJNINYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB — METAJUIOB
u HeMmeTayioB (Tpadura W anmMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HaTpusi), HCCIEI0BaHHE
3aBHCHMOCTH CKOPOCTH XMMHMUYECKOW peakIMM OT BO3/EHCTBUS pa3IMYHBIX (PaKTOPOB, UCCIIEIOBAHNE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IpolEcca AUCCOLUALMM KHUCIOT, IIeJIo4Yell M coieit
(BO3MO>XKHO MCIOJIb30BaHUE BUJEO MAaTEPUAIIOB), IPOBEIEHUE OINBITOB, MWILTIOCTPUPYIOIIUX IPU3HAKU
NpOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OcCajiKa, BbIJENICHHE Ta3a, 00pa30BaHUE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOLIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (TopeHue,
peakiy pas3loKeHUs, COCIUHEHMs), paclo3HaBaHHE HEOPraHMYECKUX BEUIECTB C IOMOUIbIO
KaueCTBEHHBIX PEAaKLUH Ha MOHBI, PEILICHUE SKCIIEPUMEHTAIbHbIX 3a/1ay.

Hemerajibl U MX coeJUHEHHA

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTEIEHU
okucnenus. CtpoeHne M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHUMHYECKHE
CBOIicTBa Ha TmpuMmepe xJyopa (B3aMMOJCIHCTBHE C MeETajulaMd, HEMeTaJUlaM{, IIeJIouYaMu).
XnopoBogopoa. ConsHas KUCIIOTa, XMMHMYECKHE CBOMCTBa, IMOJydyeHHE, NMpuMeHeHue. JlelcTBue
XJIOpa W XJOpPOBOJOpOJa Ha OPraHuM3M 4esoBeKa. BaxHeilliue XJIOpuabl M HUX HAXOXKICHUE B
IpUpoJeE.

OOmast  xapakrepuctuka 3meMeHToB VIA-rpynmnbel.  OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CrtpoeHue u (pu3MuUecKHe CBOWCTBAa MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJNIOTPOITHBIE MOAM(PUKALIMN KUCIOPOia U cepbl. XUMUUECKUE CBOMCTBA CEPBI.
CepoBonopon, cTpoeHue, pU3NIecKue U XUMUYEeCKre cBOMCTBAa. OKCHUIBI Cepbl KaK MPeICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MUECKMEe U XHMHYECKHE CBOMHCTBa (00IIMe Kak
NpeJCTaBUTEN Kilacca KHCIOT M crneuududeckue). XUMHYECKHE pPEeaklnu, JeXallde B OCHOBE
IPOMBIIIJICHHOTO CIOco0a TMOJydeHus: CepHOi kucnotTel. Ilpumenenue cepHoit kucnotel. Conm
CEpHOM KHUCIIOTBI, KaUeCTBEHHasl peakuys Ha cynbdar-uoH. HaxoxxnaeHue cepbl U €€ cCOeIMHEHUN B
npupoze. XUMHUYECKOe 3arpsi3HEHHE OKpY Karollel cpeibl COeIMHEHUSMU Cephl (KUCIOTHBIE T0XK/IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 IIPEIOTBPAIICHHUS.

OOmass  xapakTepucTuka 31eMeHTOB VA-rpynnbel.  OCOOEHHOCTH CTPOEHHsSI  aTOMOB,
XapakTepHbIE CTETIEHN OKHUCIEHUS. A30T, pacCpOCTpaHEHUE B MPHUPOJE, PUIUIECKUE U XUMHUYECKHUE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHaK, e€ro (usnueckue M XHUMHUYECKHE CBOMCTBA,
nojydyeHue u npuMmeHenue. Coiu aMMOHHUSA, UX (PU3NYECKHE M XUMHUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHass peakuusi Ha HMOHBI aMMOHHS. A30THash KHCIIOTa, €€ TOdydeHue, (pu3nuecKkue u
XUMHUYECKHE CBoOiicTBa (OOmMe Kak TpeacTaBUTeNss Kiacca KUCIOT M CHEeHU(PHUUECKHe).
Hcnonb30BaHue HUTPATOB U COJICH aMMOHMS B KaueCTBE MUHEpAJbHBIX yH0OpeHuil. XuMmuueckoe
3arpsi3HEHUE OKPY)KAIOIEH Cpesibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JT0XKIH, 3arps3HEHHE BO3]yXa,
nmouBbl M BOJI0EMOB). Docdop, amroTpornHbie Moaudukanuu docdopa, GU3NIECKUE U XUMUICCKUC
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnmora, QuandecKkue U XUMHUYECCKHUE CBOWCTBA,



nonyvenue. Mcnonp3zoBanue ¢pochaToB B KayecTBE MUHEPAIBHBIX YIOOPEHHIA.

O6mas xapakrepuctuka d31eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEGHHS aTOMOB,
XapakTepHbIE CTETEHU OKUCIICHUS. YTIEepoJl, aUIOTPONHbIe MOAU(HUKAINH, PACHPOCTPAHEHUE B
npupojae, U3NUeCKue W XMUMHYECKHe cBoMcTBa. AjcopOuusa. KpyroBopor yriepoma B mpupone.
Oxcunsl yriuepoga, ux (usmyeckue M XUMHUYECKHE CBOICTBa, NEWCTBHUE HA JKUBBIE OPTaHU3MBI,
NOJIyYCHHE W TPUMEHEHHE. DKOJOTMYecKHue MpoOiIeMbl, CBs3aHHbIE ¢ okcuaom yraepoma (I1V),
THITOTE3a III00aJhbHOTO MOTETJICHHUS KITUMAaTa, ITAPHUKOBBIA A GEKT. YTONbHAS KUCIOTA U €€ COJIU, UX
dusznueckue W XUMHUYECKHE CBOWMCTBA, MOJyueHHE W MpUMeHeHHe. KadecTBeHHass peakuus Ha
kapOoHaT-noHbl. Vcmonp30BaHue KapOOHATOB B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauyanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHUAX yriepona (MeTaH,
9TaH, OJTWICH, AaleTWICH, JTaHOJ], TJHWIEPHH, YKCYCHas KHcioTa). [IpupomHble WCTOYHHKH
yIIeBOIOPOAOB (Yroib, IPUPOJHBIA ra3, HEPTH), MPOAYKTHl UX NepepaboTku (OeH3MH), UX POJb B
OBITY M TNpOMBIIUIEHHOCTH. [loHATHE O OHOJOTMYECKHM BaKHBIX BEIIECTBAX: JKUPAX, OeNKax,
yriaeBoJax — M HMX POJM B JKU3HU uYeloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpewmnnii, ero ¢pusnveckne u XMMUYECKHE CBOWCTBA, MOTy4YeHHEe U puMeHeHne. CoeuHeHNs
KpeMHusi B mpupone. O0mme npeactaBieHuss o0 oxcuzae kpemHus (IV) m xKpemMHHEBOW KHUCIIOTE.
Cunukatel, MX MCIOJIB30BAaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHline CcTpouTelbHbIe
MaTepuasbl: KepaMuKa, CTEKJO, LEeMEHT, OeToH, xene300eToH. I[Ipobiembl Oe3omacHOro
UCIIOJIb30BaHUS CTPOUTENbHBIX MAaTEPUaJIOB B TOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpasllOB HEOPTraHWYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha XJIOPHUI-UOHBI M HAOIIOJEHHE NPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3nyecKue M XUMHUYECKHE CBONCTBA TaJOr€HOB M HMX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpUasIOB), O3HAKOMJIEHHE C o00pa3lamMu XJIOPUIOB (TaJOreHuA0B),
O3HaKOMJIeHHEe ¢ oOpa3uamMu ceppl H €€ COCAMHEHUSMU (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEpHAIOB),  HaOJIOJIEHWE  Tpoliecca  OOyrJMBaHMsS — caxapa  NOJ  JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, M3YYCHHE XUMUYECKHX CBOMCTB pa30aBJICHHOW CEpPHOU
KUCJIOTHI, IMpPOBEJACHHWE KAueCTBEHHOM peakuuu Ha cyinb(paT-MoH U HaONIoJeHHe IpHU3HaKa eé
IPOTEKaHUsl, O3HAKOMJIEHHWE C (U3UYECKUMHU CBOWCTBaMHU a30Ta, ¢ochopa U UX COEIUHEHUH
(BO3MOXHO HCITIOJIb30BAaHUE BHUACOMATEpUATIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YTOOpPEHHUIA,
HoJy4eHue, coonpanue, pacro3HaBaHWe M M3yYEHHE CBOWCTB aMMHMaKa, MMPOBEJACHUE KaueCTBEHHBIX
peaxnuii Ha OH aMMOHHS U (GocdaT-HOH M M3yYeHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOCHCTBIE
KOHIIEHTPUPOBAaHHOM a30THOM KHCIOTHI C Mebl0 (BO3MOXHO HCHOJb30BAHUE BHJIEOMATEPUAIIOB),
U3y4eHHE MOJIeNIel KPUCTAJUIMYECKHX pPEmETOK anMmasa, rpaduta, QyniepeHa, O3HAKOMIICGHHE C
IPOLECCOM  aaCcOpOIMM PAaCTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAaHHBIM YIIEM U YCTPOHCTBOM
OpOTHUBOTa3a, MOJYy4YeHUE, coOMpaHMEe, pACIO3HABaHHME M H3yYEHHE CBOMCTB YTIJIEKUCIOro rasa,
NPOBE/ICHNE KAYEeCTBEHHBIX PEaKIWi Ha KapOOHAT M CHJIMKAT-WOHBI M HM3y4YCHHE IMPHU3HAKOB HX
OPOTEKaHUsl, O3HAKOMIIGHHE C TMPOAYKIHEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEeLICHHUE
IKCIIEPUMEHTAIBHBIX 3334 10 TeMe «BakHele HeMeTauTbl U UX COSAMHEHHSD.

MeTaJsibl M UX COeIMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HMX TOJOKEHUS B
[Tepuonnueckoii cucteme xumudeckux sinemeHtoB Jl. M. Menaeneesa u crpoenust atoMmoB. CTpoeHue
METaJuIOB.  MeTtayuimyeckass  CBsI3b M METAJUIMYECKas  KpUCTAJUITMYECKass  peméTka.
DNEeKTPOXUMHUYECKHUH psijl HANpsDKEHU MeTauioB. OU3ndeckrue U XUMUYECKHe CBOWCTBAa METaJIOB.
O61mue cnocoOs! oayyeHust MeTauioB. [ToHsATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUThI
ux or koppo3uu. CmiaBbl (CTallb, YyTryH, JIOPAIIOMHHHMA, OpOH3a) U UX NPUMEHEHHE B OBITY H
POMBIIIJICHHOCTH.



[[lenounble mMeTauibl: MOJIO)KEeHUE B [lepuoanueckoit cuctemMe XUMUYecKux anementos I, .
MeHneneeBa, CTpOEHUE UX aTOMOB, HaXOXJAeHHE B npupoje. Pu3ndeckue U XMMUYECKHE CBOMCTBA
(ma mpumepe HaTpust U Kanusi). OKCUIBI U TUIPOKCUIBI HATPUS U Kaius. [IpuMeHeHue IeaouHbIX
METAJIJIOB M UX COCTUHEHHUIA.

[[{ennouHO3eMeNbHBIE METAUIBI MAarHUWA M KalbLMii: mosnoxeHue B [lepmonnueckoil cucreme
xumuueckux sieMeHTtoB J[. M. MeHnneneeBa, CTpOEHHME HX aTOMOB, HAxXO0XJICHHE B IPUPOJE.
dusznueckre 1 XUMAYECKHE CBONCTBA MarHus U KaJblusl. BaykHelme coeTnHeHNsT KaabIus (OKCH/I,
TUAPOKCHU, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amtomunuii: nonoxenue B Ilepuoamueckoit cucreme xumuyeckux oanemenros [J[. W
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAeHUE B Mpupojae. PU3MUECKHe M XHMHYECKHE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIIPOKCH/IA AITFOMHHHUS.

Kenezo: monoxkenue B Ileprnonnueckon cucreMe xumuueckux sneMeHToB Jl. 1. Menaeneena,
CTPOCHHME aTOMa, HaXOXKJeHue B npupoae. Puznueckue U XUMHUECKUE CBOWCTBA xkese3a. OKCHUBbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolcTBa U MOTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasllaMH METAIJIOB U CIUIABOB, UX (PU3NYECKUMHU CBOWCTBAMH, M3yUCHHE
PE3yIBTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMOJICHCTBHS OKCHA KaJbLMsI U HATPUS C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
UCCJIEIOBAaHNE CBOWCTB KECTKOW BOMABI, MpoOIlecca TOPEHHUsl Keleza B KHUCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BUEOMATEPHUANIOB), TMPU3HAKOB TMPOTEKAHMUS KAYeCTBEHHBIX PEAKIMHA Ha HOHBI:
MarHus, KajbIlus, aTroMAHNS, uHKA, xkene3a (1) u sxenesza (1), meau (I1), HaGaroaeHne u onMcanme
MPOLIECCOB OKpAIIMBAaHUS IJIAMEHM MOHAMHU HATpUsl, KIS U KaJlbLHs (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCJIe0OBaHne aM(pOTEPHBIX CBOWCTB THJIPOKCHZIA ATIOMUHUS W THIAPOKCHAA
LIMHKA, pEUICHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4u 10 TeMe «BakHelie MeTasuibl U UX COCIUHEHUSD.

XuMus M OKpy:Kaomas cpeaa

BeniectBa m maTtepuanbl B MOBCEIHEBHOW KU3HU 4YelOBeKa. be3omacHoe WCIoab30BaHUE
BEIIECTB U XMMHUECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYXKarolie cpeabl (MpeiesibHast JOMyCTUMasi KOHIEHTpaIus
BemecTs, ganee — [1J1K). Pornb xumMuu B pereHun 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3IoB MaTepUaIOB (CTEKJIO, CIIABbI METAJUIOB, TIOJIMMEPHBIC MaTEPHAIIBI).

Meosrcnpeomemmuwie ceasu

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

OO01mure ecTecTBEeHHO-HAYYHBIC MOHSTHS: HAay4dHBIA ()aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KilaccuduKalys, IepuoANYHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOICIUPOBAaHNE, U3MEPEHNE,
MOJIeTIb, SIBJIICHUE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHsI, MaTEpUATIBI.

®dusuka: wMaTepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUI, HW30TOIbI,
PaanoaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUH 3apsAl, TPOBOJHUKH, ITOTYIPOBOIHUKY, AUIIEKTPUKH,
(GOTORIIEMEHT, BEIIECTBO, TEJNO, OO0BEM, arperaTHoe COCTOSHHE BeIIecTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTATUYECKAs PEMIETKA, CTUIaBhl, (DU3UIECKHUE BETUINHBI, CAUHHUIBI U3MEPECHHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢orocunTes, napIxaHue, Ouocdepa, SKOCUCTEMa, MHHEpaJbHBIE YHIOOpEeHUs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

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






TEMATNYECKOE IINTAHUPOBAHUE

8 KJIACC
KonuuecrBo yacoB
Ne HaunmenoBanue pa3jenoB 1 DJIeKTpOHHBIE (HM(pPpOBHIE)
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

Pasnea 2. Baxkneiimme npeAcTaBuTe Il HEOPraHU4eCKUX BelllecTB
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 COETUHEHUM 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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XumMu4yeckas ¢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. BenecTBO M XUMHUYeCKHE peakuu
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
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