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1. losicHUuTeEJIbHAA 3aMIMCKA

1.1. Pabouas npocpamma no yueonomy npeomemy «Xumusn) papabomana Ha ocHoge:

o @enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
denepanuny;

o [TopsiikoM  OpraHM3allid W OCYIIECTBICHUS 00pa30BaTENbHOW  JESATEIBHOCTH  I10
OCHOBHBIM 00111€00pa3oBaTeNbHBIM MPOrpaMMaM — 00pa30BaTENbHBIM IIPOrpaMMaM Ha4yallbHOTO
o0I11ero, OCHOBHOTO OOIIEr0 M CpeIHEero ooimero o0pa3oBaHUs, YTBEPKIECHHBIM IPHKA30M
Munnpocsemierns ot 22.03.2021 Ne 115;

° ®I'OC ocHoBHOro 00IIEro oOpa3oBaHMsI, YTBEP)KICHHBIM MPHUKa30M MUHIIPOCBEIICHUS
or 31.05.2021 Ne 287 (nanee — ®I'OC O0OO0);
o CaHUTapHO-3MUEMHUOJIOTHIECKHE TPEOOBAHMSI K YCIOBHSM U OpPraHU3alMH OOydeHUs B

obOmeobpasoBarenbHbix  CanlluH, Ne2.4.3648-20 «CanutapHO-  SIUAEMHOIOTHMUYECKHE
TpeOOBaHUS K OpraHU3alUsM BOCHUTAHHUS W OOYYEeHHMs, OTIbIXa W O3J0POBJICHUS JETed U
MOJIOJIEKI»
. [Tpuxaz MunoOpnayku Poccum ot 20.05.2020 Ne254 "OO yrBepxaeHuu (enepaabHOTO
nepeyHsi y4eOHHMKOB, PEKOMEHJOBAHHBIX K HCIOJIB30BAHUIO TIPH peau3alliid HMEIOIINX
TOCYJapCTBEHHYIO  aKKpPEOUTALMI0 O00pa3oBaTEeIbHBIX MPOTpaMM  HAdaJIbHOTO  OOmIero,
OCHOBHOTO O0IIIEeT0, CpeIHEero 00pa3oBaHus;
. YcraBa MKOVY «Ockonkosckas COIl» umenun B.I1.Kaprariosa,
. OcHoBHo# 00pazoBarenbHol porpammbel HOO (O0OO0)
° Yyebnoro miana Ha 2024-2023 yueOHBIN TO
. l'omoBoro kanennmapuoro rpaduka MKOY «Ockonkockort COIl» wumenn B.IL
KapramoBa Ha Tekymuii y4yeOHbIN TO;
o [Tonoxenus o paboueit mporpamme yuedbHoro npeamera (kypca) MKOY «OckonkoBckast
coun» nMmenu B.I1. Kapramosay;
Xumus. @enepanbHas pabouas mporpaMma cpeasero odmero oopazoBanus (ans 10-11kmaccos
oOpa3oBaTenbHbIX opranu3anuii). MHCTUTYT cTpaTeruu pa3Butus ooOpasoBanus. Mocksa 2

e IlonoxxennemM o (Qopmax, MEPHOJUIHOCTH, IOPSJIKE TEKYIIETO KOHTPOIS YCIIeBAEMOCTH U
npoMexyTouHoi arrecraruu odydaronuxcs B MKOY «Ockonkosckas COLI» umenn
B.I1.Kapramosa
. ITporpammsel Bocintannsgs MKOVY «OckonkoBckas COILD» nmenn B.I1.Kapramosa
1.2.0BIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «XUMMUS»

Bxnax yaeOHoro mpenmera « XuMus» B JTOCTHKEHHUE TEJIE OCHOBHOTO OOIIETO 00pa3oBaHuUs
00yCJIOBJI€H BO MHOI'OM 3HAa4€HHEM XHMHYECKOM HayKH B TO3HAHUM 3aKOHOB MHPUPOIBI, B
pPa3BUTHHU POU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3AaHUU HOBOM 0a3bl MaTepPUAILHON KYJIbTYPBHI.

X¥UMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK pacHpOCTpaHUiIa CBOE BIUSHUE Ha BCE
00J1acTH 4eJI0BEUYECKOT0 CYIECTBOBAHUS, 3aJajla HOBOE BUJIECHHE MHpA, CTajda HEOTHEMIIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM yCIOBHUEM KU3HU OOIIECTBA: 3HAHHE XMUMUHU
CIIY’)KMUT OCHOBOM i1 (OPMUPOBAHUS MHPOBO33PEHUSI 4YEJIOBEKA, €ro MpPEJICTaBICHUNA O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpPMUPYEMBIE XUMHUEH Mpe/ICTaBICHHS O
B3aMMOIIPEBPALICHUSX SHEPrUU U 00 HBOJIIOLIIMU BELIECTB B IMPHUPOJAE; COBPEMEHHAs XUMUS
HalpaBjieHa Ha pelleHHe TII00aJbHBIX MPOoOJeM YCTOHYMBOIO pa3BUTHS 4YeJIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCcKOM, TMHINEBOM U  3KOJorMyeckoi  Oe3omacHOCTH, MpobiieM
3/1paBOOXPaHEHUSI.

B ycioBusix Bo3pacTaroniero 3Ha4eHUsI XMMHUH B )KU3HU O0IIECTBA CYIIECTBEHHO MOBBICUIACH
pOJIb XMMHYECKOTO 00pa3oBaHMs. B miaHe coluanu3aniy OHO SIBJISIETCS OJHUM U3 YCIIOBHM
(bopMUPOBAaHUS UHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  4YeNOBEKY XHMHUYECKHE 3HaHUS HEOOXOIUMBI sl  IpUOOpeTeHHs
OOLIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM KH3HH OOIIECTBA, Ui OCO3HAHHS BaXXHOCTH pPa3yMHOIO



OTHOLLIEHHUS K CBOEMY 3J0POBBIO M 30POBBIO IPYIHX, K OKPYKAIOLIEH IMPUPOJHOMN cpene, s
rPAaMOTHOI'O MOBEACHUS MPU UCIIOIb30BAHUM PA3TUYHBIX MAaTEPUAIOB U XUMUYECKHUX BEILECTB B
MOBCETHEBHOW KU3HU.

Xumuyeckoe o0pa3oBaHHe B OCHOBHOM IIIKOJIE ABISETCS 0a30BBIM MO OTHOUICHHUIO K CUCTEME
o0mIero XMMHUYECKOro oOpa3oBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peau3yeT mpucylide o0leMy XHUMHYECKOMY OOpa30BaHHUIO KIIOUEBBIE IIEHHOCTH, KOTOpHIE
OTPaXKaIOT TOCYAAPCTBEHHBIC, OOIIECTBEHHbIE U HWHJMBHUAYyaJIbHbIE MOTPEOHOCTH. ITUM
OTIpe/IeIIIeTCSl CYIHOCTh O0IIel CcTpaTeruu o0y4deHus, BOCIUTAHUSA U Pa3BUTUS OOYYaIOIIUXCS
CpeACTBaMHU y4eOHOTO MpeaMeTa « XUMUS».

N3ydyenne npeamera: 1) crmocoOCTByeT peav3allii BO3MOKHOCTEH JUIsl CaMOpa3BUTUA U
(dbopMUPOBaHUS KYIbTYpPHl JTUYHOCTH, €€ 00Imel U QYHKIMOHAIBHONH TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUIEHUS M TBOPYECKUX CIHOCOOHOCTEH MOJPOCTKOB, HABBHIKOB MX
CaMOCTOSITENIbHON y4eOHOM AESITEIbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B IIOBCEJHEBHOW >KMU3HHM, TaK M B MPOGECCHOHATIBHOWU NESTEIBHOCTH; 3)
3HAKOMMT CO CHEUM(PUKON HAyYHOTO MBILUICHHUS, 3aKJIabIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIAJa Ha
€AMHCTBO TPUPOJBI M 4YEJIIOBEKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTHM  TOAPOCTKOB; 4) cmocoOcTByeT  (OPMHPOBAHUIO
LEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Haspannble HampaBieHHss B OOYUYE€HHH XHUMHUU OOECIEUUBAIOTCSA CHEHU(PUKON comep kaHus
peaMeTa, KOTOPbIN SBJSIETCS MEeJarornyecky afanTHUpPOBaHHBIM OTPaKEHHEM 0a30BOM HayKu
XUMHUHU Ha ONPENIeIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumum OCHOBHOM IIKONBI OpPUEHTHPOBAH HAa OCBOCHHME OOYYaroOIIMMHUCA OCHOB
HEOPraHMYeCKOW XHUMHUM M HEKOTOPbIX MOHATUH W CBEJCHMH 00 OTIENbHBIX OO0BEKTax
OPTraHUYEeCKON XUMHH.

CrpykTypa coaep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXO0/a K €ro
uzydeHuto. CopepxaHHe CKJIQJbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM D3JIEMEHTE M
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYeCKOoW peakiuu. O6e 3T CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 110 MIPUHIUITY MOCIEA0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKHUX
IIPEJICTaBICHUA pa3HOrO YPOBHS: AaTOMHO-MOJIEKYJISIPHOIO YYE€HHMs KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnonmueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYEeHUs O CTPOCHMH aroMa M XUMHMYECKOW CBS3W, MpeACTaBIeHUl 00
ANEKTPOJUTUYECKOM  TUCCOLMAIMU  BEIIECTB B pacTBOpax. TeopeTMdeckue 3HaHUSA
paccMaTpUBAIOTCSI HAa OCHOBE OMIIMPHUYECKH TMOJYYEHHBIX H  OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJIHAS (PYHKIIMU OOBSICHEHHUS
U IPOTHO3MPOBAHMUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
MTOJIy4EHUS N3Y4aeMbIX BEIIECTB.

Takass opraHuzanus cojaep’kKaHHs Kypca CIIOCOOCTBYET IMPEJCTaBICHUIO XHMHUYECKOM
COCTABJISIFOIIEH HAay4HOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW NpUponabl. TeM cambIM
o0ecreynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYAIOUIMXCS IIEHHOCTHOI'O OTHOLICHUS K
HAay4YHOMY 3HAaHHMIO M METOJAaM II03HaHUS B Hayke. BakHO Takke 3aMETHUTh, YTO OCBOEHUE
COJIEp/KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUH M3 PaHEE H3YyYEHHBIX KYpCOB:
«Oxpyxaronmi Mupy», «buonorusi. 5—7 xiaccs» U «dusnka. 7 Kiacey.
1.3.0EJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBiieHHIO IEpPBOCTETIEHHOW 3HAYUMOCTH TP peaTu3alii 00pa30oBaTEIbHBIX (YHKIIHMA
npeaMera «XUMUS» TPAIUIMOHHO OTHOCAT (pOpMUpOBaHHE 3HAHUN OCHOB XMMHYECKOH HAayKH
KaK 00JIacTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOHN NEeATENbHOCTH YeJIOoBeKa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajada MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, TOCTYIHBIX 0000IEHII MUPOBO33PEHUYECKOT0 XapakTepa, A3blka HaAyKH, 3HAHUH O
HAy4YHBIX METOJaX H3Y4YEeHMs BELIECTB M XUMHUYECKHX peakiuil, a Takke B (OPMUPOBAHUU U



pPa3BUTHUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3AHHBIX C ITUIAHUPOBAHUEM, HAOIIOJICHUEM U
MIPOBEJICHUEM XMMHUYECKOTO AKCIIEPUMEHTa, COOJII0/IEHUEM MpaBmil 0€30MacHOro OOpaleHus ¢
BELIECTBAMHU B I1OBCEAHEBHON KU3HU.

Hapsiny ¢ sTuM nenu u3ydeHus: mpeaMera B MpOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOro o0Omiero oOpa3zoBanus. CerogHs B
oOpa3oBaHuu 0co00 3HAUYMMOI MNPU3HAETCS HANpPaBICHHOCT, OOy4YeHUS Ha pa3BUTHE U
caMOpa3BHTHE JMYHOCTH, (opMHpoBaHHE €€ WHTEIUIeKTa W o0med KynbTypsl. OOyueHue
YMEHHMIO YYUTbCS W MIPOAOJIKATh CBOE 00pa3oBaHHE CaMOCTOSITENIBHO CTAHOBUTCS OJHOW U3
BOXHEHIINX (PYHKIMI yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu HM3y4YeHHH MpeIMeTa B OCHOBHOM WIKOJIE JTOMUHHUPYIOIIEe 3HAaYCHHE
IPUOOPETH TaKUE LIETH, KaK:

(dbopMUpOBaHHE WHTEIJIEKTYalbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HaIpaBJICHHOCTh O0YyYEHHS Ha CUCTEMaTHYECKOE MPHOOIICHNE yJaIuXCcs K CaMOCTOSITETIbHON
MO3HABATEIILHON JEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMHUPYIOIMIUM MOTHUBALIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

o0OecrieueHrne  yCIOBHH, CIOCOOCTBYIOIIMX MPUOOpETEeHHI0  OOYYaIOIIUMUCS  OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

(dbopMHupoBaHUE YMEHUI OOBACHATH U OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MUpa HA OCHOBAHUHU
3HAHUU U OIBITA, TONYYECHHBIX MPU U3YUECHUU XUMUU;

¢bopMupoBaHHe y OO0y4aroUIMXCsd TIyMaHUCTHYECKUX OTHOIIEHWH, MOHMMaHUs LEHHOCTU
XUMHUYECKUX 3HAHUHM Ui BBIPAOOTKU SKOJOTHYECKH IEIecCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelbl;

pa3BUTHE MOTHBAIMM K 00Y4YEHHIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBIEHHOCTH JlalbHENIIero o0yyeHusl.

1.4. H3 npozpammel 6ocnumamensnoi padomvl uiKoJivl

1. B BocnuraHuM JeTed MOIPOCTKOBOTO BoO3pacta (YpoeeHb OCHO8HO20 00uieco
00pazoeanus) TaKUM TIPHOPUTETOM SBJISIETCS CO3/1aHKME OJIArONPUSATHBIX YCIOBUH IS Pa3BUTHS
COLIMAJIbHO 3HAYMMBbIX OTHOIIEHUH IIKOJIBHUKOB, U, IPEX/E BCETO, IEHHOCTHBIX OTHOILIEHUI:

- K CeMb€ Kak IJIaBHOM OMOpE B KU3HM YEJIOBEKA U UICTOYHHUKY €r0 CHACTbS;

- K TpPyly KaKk OCHOBHOMY cHocoOy JOCTH)KEHUS JKH3HEHHOro OJaromnoiay4us
YeJ0BEKa, 3aJoTy €ro YCHEIHOro Npo(ecCHOHATBFHOIO CaMOONPEAEICHUS W OUIYIIEHHS
YBEPEHHOCTH B 3aBTpPALIHEM JHE;

- K CBOEMY OTEUeCTBY, CBOeil Mamoii u Oounbinoii PomwHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC M TO3HAN TMEPBbIE PaJOCTH W HEyJaud, KOTopas 3aBelllaHa eMy IMpelKaMHu U
KOTOPYIO HY)XHO 0Oeperarsb;

- K MpUpOJEe KaK HCTOYHHUKY JKU3HM Ha 3emJie, OCHOBE CaMOro €€ CyYIIeCTBOBaHUS,
HY)KJIAIOIIENCs B 3alIUTE U MOCTOSIHHOM BHUMAaHHUH CO CTOPOHBI YEJIOBEKa;

- K MHUPY KakK IJaBHOMY MpPHUHIMITY YeJIOBEYECKOIO OOILEKHUTHS, YCIOBHIO KPENKON
IpYyKObl, HalaXUBaHUA OTHOIIGHHH ¢ KoyuleramMu 1o paGore B OyaylmieM M CO3JaHHS
0JIaroNpPUATHOTO MUKPOKJIMMATa B CBOCH COOCTBEHHOMN CEMbE;

- K B3HaHWSIM KaKk MHTEJUICKTyaJlbHOMY pecypcy, obecneuuBaionieMy Oynyiee
YyelloBeKa, Kak pe3ysbTaTy KpOIOTJIMBOIO, HO YBJIEKATEIbHOIO yUeOHOTO Tpyaa;

- K KyJIbType KaK JYXOBHOMY OOTaTCTBY OOIIECTBAa M BaXKHOMY YCIIOBHUIO OIIYIIECHUS
YEJIOBEKOM TIOJHOTHI MPOKUBAEMOM KHU3HU, KOTOpPOE JAl0T €My YTEHHE, MY3blKa, HCKYCCTBO,
TeaTp, TBOPUYECKOE CAMOBBIPAXKEHHUE;

- K 3J0pOBbI0 KaK 3ajJory JOJrOod M AaKTUBHOW JKHM3HMU YEJIOBEKa, €ro XOpOIIEero



HAaCTPOEHHUS W ONTUMHUCTUYHOIO B3IJIA/1a HA MUD;

- K OKpYXaloU[UM JIIOJIM Kak Oe3yClIOBHOM U  aOCOJIOTHOM ILIEHHOCTH, Kak
paBHOIIPABHBIM  COIMATBHBIM  MMapTHEpaM, C KOTOPBIMH  HEOOXOJWMO  BBHICTPAWBATh
noOpoxenaTeNibHble W B3aUMOIOJJICPKHUBAIOIINE OTHOILICHHUS, NAIOUIMe YEJOBEKY pPaaoCTb
OOIICHHS ¥ TIO3BOJISIONINE HW30eraTh YyBCTBA OJIMHOYECTBA;

- K camuM ce0e Kak Xo3sieBaM CBOEW CyAbObI, CaMOONpEACNSIOUMMC U
caMOpeATU3YIOIIMMCSI TMYHOCTSIM, OTBEUAIOIINM 332 CBOE COOCTBEHHOE Oy TyIiee.

Briienenue n1aHHOro NpuopuTeTa B BOCHIUTAHUN IKOJILHUKOB, O0YYaIOIINXCS HA CTYIIEHU
OCHOBHOTO OOIIEr0o 00pa3oBaHusl, CBA3aHO C OCOOCHHOCTSIMH JETEH MOJAPOCTKOBOTO BO3pACTa: C
UX CTpPEMJICHHEM YTBEpAHUTH ceOsl KaK JIMYHOCTh B CHUCTEME OTHOIICHMI, CBOWCTBEHHBIX
B3pocCiioMy MHUpY. B 3ToM Bo3pacte 0coOyr0 3HAYMMOCTH ISl IeTeH MPUOOpeTaeT CTaHOBIICHHE
UX COOCTBEHHOM >KU3HEHHOM MO3UIIMU, COOCTBEHHBIX LIEHHOCTHBIX opueHTanui. [ToapocTkoBbIit
BO3pacT — HauOoJee yJa4HbIi BO3pAcCT JJIsl Pa3BUTHS COLMAIBHO 3HAYUMBIX OTHOIICHUH
HIKOJIbHUKOB.

1.5.MECTO YYEBHOTI'O IPEJMETA «XUMHUS» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO xumus sBisieTcs 00s3aTelbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 0011ero obpazoBanus. OOIIee YUCIO YacOB, OTBEIEHHBIX ISl U3YYCHHUS XUMHH Ha
YpOBHE OCHOBHOTO 00111er0 00pa3zoBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 yacoB (2 vaca
B HeJZIeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEZENIO).

1.6. YueOHO-MeTONMYECKHIT KOMILIEKT

8 kuacce

1 Xumust. 8 kinace. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
2 Meronuueckoe nmocobue. 8 knace (aBropsl O. C. 'abpuensu, U. I'. Octpoymos,
3 IIporpamma kypca xumuu g 8—9 kiaccoB o011eo0pa3oBaTebHBIX
yupexaenuit (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Ciaakos).

4 Pabouas terpaab. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Craakos).

5 Terpanp a1 1a0OPaTOPHBIX OMBITOB U MPAKTHUECKUX PabOT. 8 Ki1acc (aBTOPHI
O. C. I'abpuensu, 1. B. Akcénona).

6 Xumus B TecTax, 3ajjauax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. I'abpuensH,
7 DnexTpoHHas (popma yueOHHKA.

9 ki1ace

1 Xumust. 9 kinace. Yueonuk (aBropst O. C. IN'abpuensn, . I'. Octpoymos, C. A.
Cnankos).

2 Metoauyeckoe nocobue. 9 kimace (aBropst O. C. I'abpuensa, U. I'. OcTtpoymos,
C. A. Cnankos).

3 IIporpamma kypca xumuu g 8—9 kiaccoB o01eo0pa3oBaTeIbHBIX
yupexaenuit (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

4 Pabouas terpaap. 9 knacc (aBtopsl O. C. I'abpuenss, C. A. Craakos).

5 Terpanp ams 1a0OPaTOPHBIX OMBITOB U MPAKTHYECKUX PaboT. 9 Kitacc (aBTOPHI
O. C. I'abpuensu, 1. B. Akcénona).

6 Xumus B TecTax, 3ajjauax u ynpaxaeHusx. 9 kimacc (aBropsl O.C. 'abpuensH,
U. B. Tpurybuax).

7 DnexTpoHHas popma yueOHHUKA.

2.COAEP)XAHUE OBYYEHUSA

8 KJIACC
IlepBoHaYaJbLHbIE XUMHYECKHE TOHATHS



IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJlOBEKa. XUMHsA B CUCTEMe HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BEIECTB. ArperaTHoe cocrosHue BemecTB. llonarne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XUMHMUYECKHX  3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KomnyectBo BemecrBa. Monb. MoisipHasg macca. B3auMOCBs3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COCINHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUUECKUX PeakIuii
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpatieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE Mea ¢ KUCIOTOM) SABIEHU, Ha0t0ieHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUs XMMHUYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBIMAPUBAHUE, TUCTHILISALMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH IOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

BaxHeililue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
IpoMBbINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »nemeHT u mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poip pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss okcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHUJ0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. [lonyyeHue okcuos.

OcHoBanus. Kiaccudukanuss ocHoBaHW: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoiicTBa kuciot. Psn aktuBHoctu metamioB H. H. bekerosa. Ilonyyenue Kucior.



Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE CONEPIKaHUs KUCIOpOJa B BO3JyXe, MOJIyYeHHE, COOMpaHHe,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOPOJa, HAOJIOJCHHE B3aMMOJEUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
oOpa3lilaMu OKCHIOB M ONUCaHHE HMX CBOMCTB, IOJyu€HHE, COOMpaHUEe, pACIO3HABaHUE U
U3ydeHHe CBOWCTB BojaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHue OCOOCHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3IMYHON PacTBOPHMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummu4deckux iementos . U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U MIETIOUYHO3EMEIbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumudeckux odiemeHros [, .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leprogudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX suaep. M3oromsl. Onektponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AIeMEeHTOB [leproandeckoil cucTemsl
. W. MenngeneeBa. XapakTepUCTUKa XHMHUYECKOIO 3JIEMEHTA II0 €ro IOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuKU. J[. . MenneneeB — y4€HbIN U rpakJIaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE THMJIPOKCHA
LHMHKA C PacTBOPAMM KHCIIOT U ILIEJIOYEN, TPOBEACHUE OIBITOB, WILIIOCTPUPYIOLINX HPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHNE, PEaKIIUU Pa3I0KEHUs, COSIUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPHU MU3YYEHHH XMMHUHU B 8 KJIACCE OCYILECTBISETCA
yepe3 HCIIOJIb30BAaHHE KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/IEJIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO0me ecTeCTBEHHO--HAyYHbIE TOHATHS: Hay4HbIH (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusuka: Marepus, aroM, D3JEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKJIMJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUH 3aps], BELIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucrema XuMUYecKux diemeHtoB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUINA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XuMUUEeCKHX peaklui MO pa3M4HbIM IpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE yPaBHEHUS.

[TonsiTe o ckopocTH xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBI€HHE YPABHEHMHM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNN. DJINEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuun moHHOro ooMeHa. YciaoBHsI MPOTEKaHUSI peaklUuid HOHHOrO oOMEHa, IMOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HATpHUs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLHUALNN
KHUCJIOT, ILIENOYe M cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUaloB), IPOBEIEHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUi (FOpeHue, peakiuH pa3ioKeHUs, COCAUHEHHs),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.



HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XyopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M YesloBeka. BaxHelme xyiopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpenCcTaBHTENsI Kiacca KUCIOT M crenupudeckne). XUMHUYECKHE pPEaKIny,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus cepHoil kucinoTsl. Ilpumenenue
cepHOi KuCIOTH. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpelsl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCTpaHEHHE B IpHUpojJe, (U3NYecKue MU
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IMOJydeHHe,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XuMu4eckoe 3arpsi3HeHHe OKpYKarollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puszndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢u3nveckne W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHHH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoe, pusmueckue 1 XUMHUIECKne cBoicTBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux GU3U4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha >KUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekr. YrompHas kucinora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOKHCTBA, MOJy4YCHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWIMHE,
MIPOMBIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJEH, AaleTWJCH, JTAaHOJN, TJHIEPHH, YyKCYCHas Kuciora). I[IpupoaHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX TMepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJax — M HMX pOJM B KU3HM YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHEBOM kucnoTe. CUIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpolGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:



U3YyYeHHE 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M MX COCAMHCHH (BO3MOKHO
HCIOJIb30BaHUE BHUAECOMATEpUaoOB), O3HAKOMIIEHHWE C 00pas3liaMH XJIOPUIOB (TaJOreHUOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cyinb(ar-uoH U HaOINoJIeHUuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOXHO HMCITIOJIL30BaHUE BUCOMATEPHUATIOB), 00pa3iaMu a30THBIX U POCPOPHBIX yIOOpECHHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uoH U HU3YyYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHATIOB), M3yYEHHE MOJENel KPHUCTANIMYECKUX PEHIETOK anMmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOMpaHue, pacro3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOIO ras3a, MpOBEJCHHE KAa4eCTBEHHBIX pEaklnii Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «Bakuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTtpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUM pANl HANpsDKEHUH MeTaioB. Dusnyeckue W XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl Moxy4eHus: MeTaioB. [loHATHE O KOPPO3UH METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCITMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpo€HHE HX aTOMOB, HaXOXXJEHUE B
npupozae. OU3NYECKUe U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme Xxumuueckux siemeHtoB JI. .
MenneneeBa, CTpoeHHUE aTOMa, HaxoXAeHUE B mpupojae. Ou3ndeckue 1 XuMUYECKHUEe CBOMCTBA
xkene3a. Okcuawl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, coiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4YEHUE PE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, Ipollecca TOPEHUs xKejle3a B
KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meam (1), HaGMOICHHE U ONMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATPHS,



Kalusl U KaJIblUs (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
Teme «BakHeWImne MEeTalljIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAIas cpeaa

BemectBa u maTepuainbsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpe/pl (mpeaenbHas T0nycTUMas KOHLIEHTPALHs
Beriects, qaiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Mescnpeomemnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISAECTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHI, TaKk ¥ MOHSTHIA,
SBJISFOIIMXCSI CACTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHH S, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTNIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaM{ NOBEJIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIeCTBEHHO MOJIE3HOH,
yueOHO-UCCIEeIOBATENIbCKOM, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[aHUM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NesaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICJICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YEIOBEKa ¢ MPUPOTHON Cpeoi, 0 posu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJaeMbIX TMPOIECCOB W SIBICHUW, IMO3HABATEILHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKH3HHW, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE TMOCIEACTBHI U HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) TPy10BOT0 BOCTIMTAHUS

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHHUE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKCHHUST O0pa30BaHUs C YYETOM JHUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOMICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOACHUS TPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpbiBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIB3yeMble B XUMHUHU, IMPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIIeHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITUYHBIX BUOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI PU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyd HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON U HCCieI0BaTeNIbCKOU
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
HA COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHsI 3aJaBaTh BOINPOCH (B Xole auanora M (WIKM) ITUCKYCCHU) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcabHble Y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBHHA NpU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, TPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB 1O OCBOSHHIO O0S3aTENBFHOTO COJCpKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0yJaromuMHUCsl Hay4YHbIE 3HAHWS, YMEHUS H CIOCOOBI JCHCTBHA, CIEMU(PUUECKUE IS
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToOM, MOJIEKYJIa, XUMUYECKUN SJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHas U MOJEKYJspHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas 0 XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHM, MOJSIPHBIA O0BEM, OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakuus, KiIacCU(pHUKAIM PEaKLUUi: peakll COCIMHEHUS, PEaKIMU Pa3JIOKEHUS, pPEaKIUH
3aMeIIeHHs], peakiiuu 0OMEHa, IK30- U SHJOTCPMHUUECKHUE PEAKIINH, TEIIOBOU (P(DEKT peakinH,
PO aToMa, JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paiuyc aToMa, XMMUYecKas CBS3b,
NoJIsIipHasl U HEMOJspHas KOBaJECHTHAas CBS3b, MOHHAsl CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBas J10JIs BellecTBa (IPOLEHTHAs KOHIIEHTPAIKs) B paCTBOPE;



WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI M MPUMEHSATH 3TU MOHATHUS TIPU
OIKMCaHHUM BEIIECTB U UX NPEBPAILECHUN;
UCTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHU
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTENEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAMICKHOCTh BELIECTB K ONpPENEIEHHOMY KIIACCy
COCMHEHUH 10 GOopMyiaM, BU XMMHUYECKON CBS3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHUX
COEJIMHEHUSX;
packpsiBaTh cMmbIci [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[lepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;
ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit cuCTeMbl XMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymmna)» u «rnobdodnas noarpymnna (b-
rpynmna)», Majble ¥ OOJIbIINE EPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPBbIE NUMEIOTCS B TabJInLEe
«I[lepuonnueckass cucrema xumuueckux osyemeHToB J[. W. MenzaeneeBa» ¢ UUCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCJI0 3JICKTPOHOB U PaclpeieeHNe X 10 3JIEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBaTh XMMHUYECKHE JIE€MEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTAaBY yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD PEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKJasi ONUCAaHME MpUMEpaMM  MOJEKYJSPHBIX  YPAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKIuii;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALICHUN B PAa3IUYHbIX YCIOBHUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COEeIMHEHMs, MacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;
IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON JIESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
000011eHne, CUCTEMAaTH3alHI0, KIacCU(UKAIMIO, BBISIBICHHE TPUYMHHO--CIIEICTBEHHBIX CBSI3€H
— JJIS M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIUIl, eCTECTBEHHO-HAayYHbIE METOJIbI
NO3HAaHUS — HaOJIOJIeHHe, W3MEpPEeHHe, MOJICIUPOBAHUE, SKCIEPUMEHT (peaybHbli MU
MBICJICHHBIN );
CJIeZIOBaTh MpaBWJIaM MOJIb30BaHUS XUMHUECKOW MOCYI0H U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBUiIaM 0OpalleHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMH O BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJIYUEHUIO U COOMpAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHCIOpOJa), NMPUTOTOBJICHUIO PACTBOPOB C ONpEIeNEHHOM MaccOBOM joiieit
pacTBOPEHHOIO BeUIECTBa, IUIAHUPOBATh W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
paclo3HaBaHUIO PAcTBOPOB INEJIOYEHM W KHUCIOT C IOMOLIbI0 MHIUKATOPOB (JIaKMYC,
dbenondTanenH, METHIIOPAHXK U JPYTHE).

K xonuy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:
PaCKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHI: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJEKYIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMs, XUMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IJACKTPOIUTHI, HEINEKTPOIMTHI,
JIEKTPOJIUTHYECKAs TUCCOLMALASA, PEAKIUM HOHHOTO OOMEHa, KaTalnu3arop, XHUMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHHE, aJUIOTPOINMS,
aM(pOTEpPHOCTh, XUMHUECKasi CBsA3b (KOBaJCHTHAs, MOHHAS, METAJUIN4YecKas), KpUcTalindecKas



peméTka, KOppO3usi METAIOB, CIUIaBBl, CKOPOCTh XUMHYECKOW pEaKIHH, MpeaeabHO
nonyctumas konueHtpamnus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U IPUMEHSTH 3TU TOHSTUS TIPU
OINMCAHUU BEIIECTB U UX MPEBPALLCHUII;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBIeHHUS (OpMYN BEIIECTB U YpaBHECHUU
XUMHYECKUX PEAKIUM;

OTpEeNATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKMX D3JIEMEHTOB B COCIMHEHHUAX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONPEAECNEHHOMY Kiaccy COCIUHEHHH 1o
dbopMynaM, BHJI XUMUYECKOU CBSI3H (KOBAJICHTHAS, MOHHASI, METAJUTMUECKAsi) B HEOPTraHUUECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cmbici Ilepumomuueckoro 3akona J[. M. MenpaeneeBa u JE€MOHCTPUPOBATh €rO
MOHMMAaHUE: ONKCHIBATh M XapaKTepu3oBaTh TaOmuuHyl (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHUX JJICMCHTOB: pas3liidarh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mobodHast
noarpynna (b-rpymmna)», Manbsie U OoNblIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TEPHOJUYECKOM TabJIMIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB | 3aps[ siipa, 00Iee YUCIIO EKTPOHOB U paclpeesieHue ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB 2JIEMEHTOB
U UX COCIMHEHHH B Mpeaenax MajiblX MEpUOJOB U TNIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEAKIIUU
(Mo YuCIy M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3ddeKTy, Mo
W3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHUX JIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenu(UYecKue XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOXHBIX BEIECTB, MOATBEPXK/Aas OMHCAHUE TPUMEPAMH MOJICKYISPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUICCKUX PCAKITUH;

COCTaBIISITh YPABHEHUS ANEKTPOIUTHYECKON TUCCOIMALIMN KUCTIOT, IIeNIoueit U coliel, MOTHbIE U
COKpaIIEHHBIC YPaBHEHHs PEAKIMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIMid, MOATBEPKAAOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXK/y BEIIECTBAMH PA3JIMUHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUi TOCPEACTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIUHCIISTh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MAcCOBYIO JIOJIO BEIIeCTBa B pPacTBOpPE,
MPOBOAMTD PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKITNH;

coOiroAaTh MpaBuiia MOJb30BaHUS XUMHUYECKON MOCYI0M M 1abopaTOpHBIM 00OpYyIOBaHUEM, a
TaKKe MpaBWiIa OOpAIIeHHs C BEHIECTBAMU B COOTBETCTBHHU C MHCTPYKIIUSMHU 1O BBIOTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYUYEHUIO U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

MPOBOAWTH PEAKIMH, TOATBEPKIAIONINEe KAa4eCTBEHHBIH COCTaB pa3MUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMHI-, UOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbdar-, THUAPOKCHI-HOHBI, KATHOHBI aMMOHHSI WM HMOHBI H3YYCHHBIX  METaJUIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHre, CUCTEMAaTH3alMIO, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4eHUs
CBOMCTB BEHIECTB W XWUMHUYECKUX PEAKIIMA, €CTeCTBEHHO-HAYYHBIE METOJABI IO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KNIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acon deKkTpoHHbIE (LM (POBbLIE)
n/n  NporpamMmsl Bcero ;(;;OTTPB‘;HI’H"W ;I;g::;illmecxne o0pa3oBaTejibHbIE PeCypChI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
L1 corecrmoommman oo 5 2 Bubmorexa LIOK
CATCIBHOCTH YEITOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 xumMmmuueckue 15 1 bu6nmoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2. BaskHeiimme npeAcTaBUTEeI HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 bubnnorexa [JOK
OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubmmnoreka HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pazgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

but6mmorexa [IOK

3.1 XUMHUYECKUX dieMeHToB []. U. ! https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
XuMuyeckas CBSI3b.

3.2 OKUCIUTEILHO- 8 1 Bubmorexa OK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

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

bubnmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbueie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoTsbI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA
11 [ToBTOpEeHUE U yriay6ieHue 3HaHUH OCHOBHBIX 5 1 bubnnorexa [HOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnuoteka [JOK
anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 mewenton VIAnrpymi. Cepan 6. 6 BuGmorera LIOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Egggﬁ;;ii&?}:n 412636
COEIMHEHUS
24 mewenton NAnrpymi. Sracpon nxpesti 6 ) p  bubmorerallOK
A —— https://m.edso0.ru/7f41a636
Hroro 1o pasneny 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnnorexka [HJOK
31 | Obupie coifcTa MeTaIOR 4 s/ es00 71412636
3.2 Baxxueiime MeTasuibl 1 UX COSIUHEHUS 16 1 2 bubmiorexa LOK

https://m.edso0.ru/7f41a636
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Hroro no pazueny 20

Pasue.n‘ 4. XumMus ¥ OKpYy:Kaolas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmoreka LJOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

No Kosan4yectBo 4yacos Mara DJIeKTpPOHHbIe U (POBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nmorexa LIOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bubnmorexa LIOK
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas Tta No 2 «P HH
5 caf:ceﬁ (Iiz r?pnrlz/?f;e e(l)IJ{\iICTIz(H a;113(§3€ei;)eeHHeo171 1 bubmorexa LOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka IIOK
6 ATOMBI 1 MOIIRKY bl . https://m.edsoo.ru/ff0d2a6c
v XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BEHIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 Xnvwueoran dopuyaa, Batcwmoers arovos 1 Bubmorexa LIOK
i https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX HJIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 bubmuorexa [{OK
OTHOCHTEIbHAS MOJICKY/ISIPHAS Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COETUHCHUHI https://m.edsoo.ru/ff0d350c
13 KommuecTto Bemectsa. Mois. MossipHas Bu6mumotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMAYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKAHUS Bbu6mmoteka [JOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEIIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrlunciieHus KoJandecTBa, MacChl BEIIECTBA bu6nmorexa LIOK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edsoo.ru/ff0d5708
nUKauI XUMAYECKUX pPeaKIUuii
18 EJ(I)aéC,[[(I:/IHq;HI/IiIHpaL%HO)KeHGI:/IC}I 33152121115{1451 Bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 3HuHKJJII:ne(J)1H2§0 O60gl?leeHI/Ie 51 bubmaorexa LJOK
' - https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
20 KonTponbHnas padora Nel no Teme bubmmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
2 | Knepor e anemen v mpocros pemeatao Bu6morera LIOK
) https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XUMHUYECKHE CBOMICTB
22 KI/Icngope(::z[a ?peaKI_[I/II/I inHCfIGiII/?H CPOSCHI/IC) bubmorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
ITousTHe 00 OKCHIaX
23| mabopaopimt s mpo—_” Bummorerca LIOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucaopoa
TennoBoii 3 PexT XUMUIECKON peaKInu, Butmiorexa [[OK
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,

OK30- U SOHAOTCPMHUUCCKHUX PEAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bu6nmoreka [IOK

25 | 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T https://m.edsoo.ru/ffod4cda
MPEIOTBPALICHUS
[\
R A bumorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE €r0 CBOMCTBY
27 Bogopoa — anemMeHT u IpoCcToe BENECTRO. bu6nmorexa LIOK
Haxoxenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHe 0 KUCIIOTaX U COMSIX bubmnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI moy4eHus BOAOPOIa B bu6nunorexa LIOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas Tta Ne 4 o Tem
31 «ﬁinyqeiilean E?)gglpiujjl/le Bo(;ogo;a bubmorexa LHOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY
32  MonspHslit 006EM Ta30B. 3aK0H ABOTaIpoO ]f?tl/tIS::I;I/?nT.egijasc]){)(.)rI:/ffO 4542
gy | ot oot e B LOK
R https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00BEMY
o | e fduon s 1o Y B LOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 duznueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [{OK
HHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackiensoie u Bubmorexa [IOK
37 HEHACBIIICHHbIE pacTBOPbl. MaccoBas 10ms

BEIIIECTBA B PAaCTBOpPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[TpakTuueckas padota Ne 5 o Teme
«IIpuroroBiieHne pacTBOPOB €

bubnunoreka LIOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnast padora Ne2 o reme Bu6muoteka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d664e
o | R n o ioms BuGaionsa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHWMsI: COCTaB, KIaccudukams, bubnunoreka LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyenue u XxuMuyeckue cBOWCTBa Bbu6mmotreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nunorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45  llomydeHue U XUMHUYECKHE CBOWCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATYpa, CoCOObI bubnmnorexa [JOK
NIOJTY4CHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTiueckast paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33134 10 TEME bubnmorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COE€IUHEHMID
48 ['eneTnyeckas cBsI3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bubmorexa OK
https://m.edsoo.ru/00ad9cb?2
{(OHTpOJ‘IBHaﬂ pabota Ne3 mo Teme Butmiorexa [[OK
50 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX

coenuHeHun"

https://m.edso0.ru/00ad9ela
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[IepBble NOMBITKU KJIACCH(PUKALUU

51 | xumuueckux 3nemMeHTOB. [ToHsiTHE O rpynIax bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
S2 cnrents xamtscorne omeventonTL 1 Bumiorexa LIOK
T https://m.edsoo.ru/00ada52c
Meupeneena
53 | [lepuopsl, TPYIIIIbI, MOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3ororbr https://m.edsoo.ru/00ada342
o s B 0K
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMHYECKOTO DJIEMEHT 110 Bubsorexa [IOK
56 ero nosuoxeHuro B [leproguueckoit cucreme httos://m.ed 100ada824
PS://M.eds00.ru ada
. . MenneneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubmuoreka [IOK
MeHeneeB — yu€Hblii, TIeqaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xummudeckas CBI3b bubmmorexa IOK
https://m.edsoo.ru/00adac34
60  KoBaneHTHas moysipHast XUMUYECKask CBS3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XuMUYECKas CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa I[TOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [{OK

peakIuu

https://m.edsoo.ru/00adb076
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bub6nmoreka [IOK

64 OKHCIIUTEIN U BOCCTAHOBUTEIIN 1 hitps://m.eds00.ru/00adb076
65 KonTtponsnast padora Ne4 o reme 1 Bu6mumotexa [JOK
«Ctpoenue aroMa. XMMHUYECKast CBSA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [{OK
cucTEMaTH3als 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O600IIeHNE U 1 Bbu6mmoteka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBuslit ypok. O60011eHNE U 1 bu6nmorexa LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m | Tema YpoKka KonrpoJuabubie IIpakTHueckue 'HaTa 06pa30BaTeJILHbIe
- Bcero p p U3yYeHUs
padoThI padoThI pecypchl
[Tepuonnueckuii 3aK0OH.
PHOZ bub6nmoreka [IOK
1 [leproanueckas cucteMa XUMUYECKUX 1 _
https://m.edsoo.ru/00adb59e
anemenToB 1. . Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘I@CKﬁX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
PBRIX TP https://m.edso0.ru/00adb6b6
MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa Bu6mmoteka [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XUMHUYECKOH CBSI3U U THUIIBI bubnunoreka LIOK

4 N 1 .

KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Knaccuukanus XuMU4ecKkux peakiun bubmuoreka [IOK

6 1 _

M0 Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

7 €Ak HOHSIpTI/Ie 0 TOMOTEHHBIX U 1 bubmorexa HOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 bubmuoreka [IOK
XMMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

9 1 .
peakuum https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTUUECKON

P p bubmuorexa [{OK

10 mucconuanyi. CUIbHBIE U CiIa0bIe 1

JJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bub6nmoreka [IOK

1 VouHbie ypaBHeHH peakiHi https://m.edsoo.ru/00add448
12 oonomanit » ceere mpexcrasmeni o6 Butmaorera LIOK
JIpeAt https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOUN TUCCOIIUAITUU
13 mpoxcrasnenst o6 srestpomimieckoi buGanorera LIOK
pea p https://m.edsoo.ru/00add8b2
JUCCOLIAAITIT
14 [TonsTHe 0 THIPOIU3E COCH bubsmorexa [IOK
AP https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK
15 O0o001IeHNe ¥ CHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/00addd12
16 [IpakTuueckas paborta Ne 1. «Pemienue bubnnoreka [JOK
IKCIIEPUMEHTAIbHBIX 33139 https://m.edsoo.ru/00addbfa
17 Onermponmiseern mecommas Bumaoress LIOK
p A HHATUA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
o | sapaepmera crenon Bumorera 10K
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
o |mosepox Sommas oo Bumorera LOK
» TOTLYHEHHUE, https://m.edsoo.ru/00ade104
IIpUMEHEHNE
20 dlonyeenme common cicaors, Bubmaorexa LIOK
YACHHE COr* ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
2L ammmeccran postaut, e o s Bubmiorerca LIOK
DeAILIH, g https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTepucTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
23 ANIOTpOTHBIE MOJU(DUKAITUU CEPBHI. bubnuoteka [JOK
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Haxoxnenue cepbl 1 €€ cCOeTMHEHUH B
pupoje. XMMHUYECKHE CBOUCTBA CEPhI

CepoBoaopo, ctpoeHHe, (U3HIECKUe

https://m.edsoo.ru/00ade64a

bubnunorexa LIOK

24 U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuanl cepnl. CepHas KHCIIOTa

25 (bmHtII[eCKHE u XI/II\]/;I)I/IIIGCKI/IG CBOI;ICTBa bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHYECKHUE PEAKIUH, JIKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

2% MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUECKOE 3arpsA3HEHUEC https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeabl COeTMHEHUSIMU
cepbl

27 Brrunciaenne MaccoBoil 10K BEIXOAa bubnunoreka LIOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB

o8 VA-rpynmnsl. A30T, paclipoCcTpaHEHHE B bubmuoteka [IOK
npupoje, GU3nIecKre U XUMHUICCKHE https://m.edsoo.ru/00adeea6
CBOICTBa
AmMmak, ero GU3NIeCKHUe U

29 XI/IMI/I‘IGC’K?/IGO C(EO;ICTIi; nznyt{eHHe u bubmorexa LIOK

’ https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «lPlonyquHe al\fMI/IaKa W3YYCHHE €T0 bubmorexa I[IOK
. ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ Gu3ndeckue u bubnmnoreka LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
AMMOHHSL B KAUECTBE MUHEPAILHBIX Butmiorexa [[OK

32 ynoOpeHuii. XuMHUUYECKOe 3arpsi3sHECHUE

OKpY>Karollel cpelibl COEAUHEHUSIMU
azoTa

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxcun pochopa (V) u

33 dbocdopHas kucnora, pusudeckue u bubmorexa LOK
. https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3zoBanue GocdaToB B KayecTBe
34 MUHEPAIbHBIX YA0OpEHHA. Bu6muoteka [JOK
3arps3HEHHE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
35 Yruepoa, pacupocTpaHEeHUE B IPUPOJIE, Bbu6mmoteka [JOK
(busnyecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepona, ux Gpusndeckue u
36 XAMUYECKHE CBOMCTBA. JKOJIOTHUCCKHUE bubnunoreka LIOK
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCHOTA U €€ CONn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubmuoteka [IOK
KauecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
3 optammccsun sewecraax ko Bubmorera LIOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yriIepo/ia
40 Kpemuuii u ero coenuneHus bubmmorexa [TOK
https://m.edso0.ru/00ae080a
[IpakTnueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTANBHBIX 33724 110 TeMe bubmmoreka [JOK
«BakHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
2 o neweraamn BuGmnorera LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
43 OO6m1ast XxapakKTepruCTHKa XUMUUECKHUX bubnuoteka [JOK
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3JIEMEHTOB — METAJLIOB.
Meraunueckas CBsi3b U
MeTaJUIM4ecKasi KpucTajuindecKas
pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB

https://m.edso0.ru/00ae103e

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI bubmorexa LOK
https://m.edsoo.ru/00ae1156
METAILJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrmuiaBbl. BerurciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHAYECKHMX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH

46 [ToHsATHE O KOPPO3UH METAJIIOB bubsmorexa [IOK

https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 Ilenounpie MeTaL bl https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ TUIPOKCHIBI HATPHS U Kalus bubmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IenouHo3eMeNbHBIC METAJIIBI — bubmmoteka IIOK
KaJIbIMi U MarHUH https://m.edsoo.ru/00ae15e8

50 Baxueiinme coefMHEHNUSA KBNS Bubmuorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O0o001IeHre ¥ cucTeMaTH3ays 3SHAHUH

52 JKEcTKOCTh BOJBI U CITOCOOBI €€ but6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886

o
o | B o o e G 10K
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. but6mmoreka [IOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bu6muotexa [JOK

THAPOKCH]IA

https://m.edso0.ru/00aelc64
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bub6nmoreka [IOK
>6 Keneso . https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeye3a 1 bubmmoreka [JOK
(I n xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMaTH3aIis 3HAHUIA 1
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubmmoreka [JOK
«BaxkHeiinme MeTaIbl K UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 pEeareHToB JIaH B U30BITKE WU 1 bubmmoreka [JOK
COIEPKHUT IpUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaxkuuu
61 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
Kontponbnas padota Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 1
COCITUHEHUS
63 BemectBa u marepuansl B 1 bubmmnoreka HOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpYXaIoIIel cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn 1 bu6muoreka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblitl ypok. O60011eH1E 1 1 bu6muoreka [JOK
CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O600111eHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLus 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O60011IeHIE 1 1 bubnuoreka [JOK
cUCTEeMaTH3aIlus 3HAHUIT https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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