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MNOACHUTEJIBHASA 3AIINCKA

1. OOuue mMoJI0KEeHUA
11. [onoxenune o paboumx mporpammax, paspadarbiBaembix mo OI'OC —

2021, perynupyeT CTpyKTypy, HOPSAIAOK pa3paboTKu, 0pOpMIICHHUS, YTBEPKIACHUS U

XpaHeHus: pabounux mporpamMM ydeOHBIX MPEIMETOB, MOAYJIEH M KypCOB, B TOM

YHuclie KypCOB BHEYPOUYHOM JAESITENbHOCTH MYHHUIIMIAIBHOTO OIOIKETHOTO

obmieoOpa3zoBaTensHOTO yupexkaenusi ropoaa PocroBa-na-Jlony «Illkoma No 97»

(manee o Tekcty MBOY «lllkona Ne 97»), pa3spabaTsiBaeMbIX B COOTBETCTBUH C

npukazamu Munnpocsemenust Poccun ot 31.05.2021 Ne 286 u 287.

1.2. Hacrosimee IlonoxkeHue pa3zpabOTaHO Ha OCHOBAHUM CJEAYIOLIUX

HOPMATHUBHBIX aKTOB:

o ®denepanbHOro 3aKkoHa o 29.12.2012 No 273-03 «0O6 o0pa3oBaHuu B
Poccuiickon @enepanmnmy;

e npukaza Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O0 ytBepxeHun
[Topsinka opraHu3alMi U OCYHIECTBIEHUSI 00pa30BaTEIbHON JIEATEIbHOCTH IO
OCHOBHBIM  00111€00pa3oBaTeIbHBIM  IporpaMMaM  — o0pa3oBaTeIbHBIM
nporpaMMaM HadajbHOrO OOILEro, OCHOBHOTO OOIIEr0 U CpeIHEro oOLIero
o0Opa3oBaHUsI;

e nmpukaza Munmnpocsemieruss Poccuu ot 18.05.2023 Ne 372 «OO0 yTBepkaeHUH
dbenepanpHOl  00pa3oBaTENIbHOM  MpOrpaMMbl  HayajJbHOTO  OOIIEro
obpazoBanus» (ganee — ®OII HOO);

e npuka3za Munnpocsenienuss Poccun ot 18.05.2023 Ne 370 «O06 yrBepxaeHUn
dbenepanpHOi 00pa30BaTENBLHON MPOTPAMMbl OCHOBHOTO 00I11I€TO 00pa30BaHUD)
(manee — ®OIT OO0);

e nmpukaza Munnpocsemienusi Poccun ot 18.05.2023 Ne 371 «O6 yTBepkaeHun
dbenepanpHON 00pa3oBaTEIBHON MPOTPAMMBI CPEAHETO OOIIEro 00pa30BaHUSI
(manee — ®OII COO);

e npukaza Munnpocsemenust Poccun ot 31.05.2021 Ne 286 «O0 yTBepkIeHUN
(denepaibHOro0 rocyAapCTBEHHOTO 00pa3oBaTEIbHOTO CTAHAApPTa HAYAJIbHOTO
obwero odpazosanus» (nanee — ®I'OC HOO TpeTbero nokoJyieHus);

e npukaza Munobpnayku Poccun ot 06.10.2009 Ne 373 «O0 yTBepKIeHUU U
BBEJICHUU B JEWCTBUE (pelepalbHOIO TOCYAApCTBEHHOr0 00pa3oBaTeNIbHOTO
CTaHJapTa HadaJIbHOTO 001Iero oopazoBanus» (namee — ®I'OC HOO Broporo
MTOKOJICHHS ),

e nmpukaza Munnpocsemenust Poccun ot 31.05.2021 Ne 287 «O6 yTBepkIeHUN
benepaibHOr0 ToCyJapCTBEHHOTO 00pa30BATENBLHOIO CTaHJApTa OCHOBHOI'O
oOmrero odpazopanus» (gasnee — @PI'OC OOO TpeThero NoKoJIEeHUs );

e nmpukaza MunoOpHayku Poccum ot 17.12.2010 No 1897 «O6 yTBepkaeHuun
benepanbHOrO TrOCYAapCTBEHHOTO 00pa30BAaTEIbHOTO CTaHIapTa OCHOBHOTO
obmrero oopaszoBanus» (nasnee — ®I'OC OO0 BTOPOTO MOKOICHHS);



e mpukaza MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepkaeHUU
dbenepalibHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIBHOTO CTAaHApPTa CPEIHEro
o0Omrero odpaszopanus» (gainee — ®I'OC COO);

e VYcraBa MBOY «llIkomna Ne 97».

1.3. PaGouas mporpamma yuyeOHOTO MpeaMeTa, yueOHOro Kypca (B TOM YHciie
BHEYPOUYHOU JEATEIBHOCTH), YIeOHOTO MOoayms (maiee — pabodasi mporpamMma) —
4acTb ~ OCHOBHOM  oOpasoBatenbHOM  mporpammbl  (manee —  OOII)
COOTBETCTBYIOIIETO  ypOBHsA  oOmero  oOpa3oBaHHUs,  BXOZsIIas B ee
coAep>KaTeIbHbIN pa3aedl.

1.4, PabGouas mporpamma IMpeaHa3HadeHa JJisi pean3alud TpeOoBaHUU K
MUHUMYMY COJIEP>KaHUSI U YPOBHIO MOATOTOBKH O0YYaOIIEToCs, OMpeaeIeHHBIMU
OI'OC u DOIl coOTBETCTBYIOLIETO YPOBHS OOpa3oBaHUSI IO KOHKPETHOMY
yaeOHOMY mpeaMery (Kypcy) ydeOHOro IjiaHa oOpa3oBaTelbHOM OpraHHU3alluH.
Pa3zpaboTka paboueii mporpaMmbl OTHOCUTCSI K KOMIIETEHIIMM 00pa3oBaTelIbHOMN
OpraHu3allid MU OCYIIECTBISAETCS TMEAarormiyeckuM paOOTHUKOM WM TPYIION
MeJarornueckux pabOTHUKOB JIJIsi OMPEIEICHHBIX KJIACCOB (TPYMI) U YUYUTHIBAET
BO3MOYKHOCTH METOJUYECKOT0, THPOPMALIMOHHOTO U TEXHUYECKOTO 00ECIICUEHUS
00pa30oBaTeIbHON AEATENBHOCTH, YPOBEHD MOATOTOBKH OOYYAIOIIMXCS, OTPAXKAET
crnenuduky o0ydeHus B JaHHOM Kiiacce (Kjaccax, Tpymnax) MIKOJbl.

1.5. llensto paboyeit mporpaMmbl SIBISICTCS CO3JaHUE YCJIOBUW IS
IUTAHUPOBAHMS, OpPraHU3allid M YIpPaBIEHUS O00pa30BaTEIbHBIM MPOLECCOM IO
OIpEe/EeICHHOMY Yy4YyeOHOMY THpeaMeTy (IpeIMeTHOW 00J1acTH), MOAYII WU
Kypcy, B TOM 4uciie Kypcy BHeypouHol aestenbHocTd MBOVY «lllkona Ne 97».
PabGoune mnporpaMMbl OTIEIBHBIX Y4YEOHBIX MPEAMETOB JIOJDKHBI O00ECIeUUTh
JIOCTH)KEHHUE TUTAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOU
nporpammbl 061iero oopazoanusi MBOY «lllkoma Ne 97».

1.6. 3agauu paboueit mporpaMmei:

v’ copMHUpOBaATH MMPEACTABIEHUE O IPAKTHIECKON peanu3anuu GpeaepaabHOro
rocyJapCTBEHHOr0  00pa3oBaTENbHOTO  CTaHIApTa NpU  U3YUYEHUU
KOHKPETHOT'O MIPEIMETA;

v’ OIpeenTh CoAepKaHne, 00bheM, MOPSIOK U3yIeHHUS YUEOHBIX TIPEIMETOB C
y4eToM IeNieid, 3aJad U OcOoOEHHOCTe 00pa3oBaTENbHOIO IpoLecca
00pa30BaTEIbHOTO YUPEXKICHUSI © KOHTUHI€HTa 00Yy4YaroIuXCsl.

1.6. Pabouast mporpamMma BBINOJHSET cienytonme QyHKIUN:

v’ saBjsieTcst 00s3aTeIbHOM HOPMOMW BBINOJHEHHS y4eOHOIrO ILIaHA B ITOJHOM
o0BeME;

v’ ompeenseT coaepxKanue 00pa3oBaHus 0 y4eOHOMY IIPEIMETY;

v o0ecreunBaeT IPEEMCTBEHHOCTh COJEPIKaHUS 00pa3oBaHUs 10 yd4eGHOMY

pEeIMETY;

peanu3yeT MPUHIIMIT HHTETPATUBHOTO MOX0/a B COJIEP>KaHIN 00pa30BaHUs;

CO3/aeT YCJIOBHS IS Pean3aIliuu JACSITEIIbHOCTHOTO TI0/IX0/1a;

AN



v obecrieunBaer  JOCTHKEHHME  IUIAHUPYEMBIX  PE3YJILTATOB  KaXIbIM
00y4Jarommnmcs.
1.7. OOsi3aHHOCTH TEAAroruyeckoro padOTHHWKA B YacTH pa3pabOTKH,

KOpPEKIUH pabouux MporpaMM B Mepa OTBETCTBEHHOCTH 32 BBIIIOJHEHUE paboueii
IpOorpaMMbl B TIOJIHOM OOBEME OINpPEIENSIOTCS JOJDKHOCTHOW HHCTPYKIUEH
MeAaroru4eckoro paboTHUKA.

1.8. PabGowas mnporpamma  SBISI€TCS  CIYKEOHBIM  IMPOU3BEIICHUEM.
HckirounTenbHOe MpaBO Ha HEE MPUHAIEKUT padOTOAATEN0, €CIU TPYAOBBIM
WIM WHBIM JIOTOBOPOM MEXKAYy padoTodaTelieM | aBTOPOM HE MPEAYCMOTPEHO
WHOE.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QenepaqbHOl padoyeil mnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBarteNbHbIX opranu3zanusix Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE IIPEIMETHOE COJIEpIKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE MO
pazzmenaM MW TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBbIE U
Ka4ueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro TMporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeAesseT BO3MOXKHOCTH IIpeaMera IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3ynbratam oOy4eHHs] XUMUHU Ha YPOBHE 1IeJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOU il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
posib WrparoT (GopMuUpyeMble XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:



CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEM 1T CAMOPA3BUTUSA W
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHUpOBaHWE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4JaromMxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOM  JIEeSITeNIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(YECCUOHAIBHOU IESITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO NMPUPOABI U YEIIOBEKA, ABJISIETCA OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCSl;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECIEUMBAIOTCA CIEIM(PUKON
collepkKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBhIM  SBIAETCA  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIlIET0 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(PopMHUpOBaHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. ColepaHHue CKIIAIbIBA€TCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakuuu. OO0e 5TU CHUCTEMBbl CTPYKTYpPHO OPTraHHU30BaHbl 1O TMPUHIIUAITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJIy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U



METOJlaM TMO3HAaHUSl B Hayke. V3yueHue XUMHUU MPOUCXOAMUT C MPHUBJICUYCHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«bunonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHUHM CHUCTEMBl XHUMHUECKHUX
3HAHUN — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOTOKEHUH,
JIOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM MpaBHJ OE€30IacHOr0 OOpallleHUs] C BEIECTBAaMHU B
IIOBCEHEBHOM KU3HU.

[Ipn M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE 1T, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHre YCI0BUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO 00yJarOIIMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKPY’KaoIlIero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON >XKH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA [EHHOCTH XHUMHWYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIECH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAaHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUISI U HAMPABICHHOCTH JAJIbHEHIIETO
oOy4JeHwUs.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHH HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus: B 8 kiacce — 99 yacoB (3 vaca B Hefeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).

B paznensr "Paszmen 3. Ilepuoanueckuit 3akoH u Ilepuoamdeckas cucrema
xumuueckux syemeHtoB . M. MenneneeBa. CTpoeHue aTOMOB. XHMHUYECKas
cBs3b. OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu (8 kimacc) m «Pazmen 4.
Xumus 1 oOKpyKaromas cpeqay» (9 kimacc) mobasinera Tema mpoOprUEHTAITMOHHOTO
conepxxanus "Mup npodeccuit. 3HaUNMOCTh TipenMeTa " XumMus' 3aKiIrovaeTcs B
bopMHpPOBaHUN HAYYHOTO XUMHUYECKOTO MUPOBO33PEHUS, YMEHUH, HABBIKOB, YEPT
XapakTepa HEoOXOauMbIX mJisi  Oyaymiedt mpodeccun, GOpMHPOBAHUU Y
IIKOJBHUKOB  COIIMAJIbHO 3HAYUMBIX MOTHBOB Y4Y€HHS, OCHOBAHHBIX Ha
YCTOMYMBOM HHTEpece K mpeaMery "Xumus" U NOHUMAHUU NPUOOPETaeMBIX
3HAHUW U YMEHUM JIJIsl CO3HATENILHOTO BbIOOpa Oyaylei npodeccun.

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinb XMMHUM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tenma u BemiecTBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHMUS B XUMHUU. UMCThIE BeIlleCTBA U CMECH.
CriocoOnI pa3zeneHust cMeceit.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢GopMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BemlecTBa. Pacuértel mo Qopmynam
XAMHUYECKUX COCTUHCHUM.

@u3NuecKue U XMMUYECKUE SBJICHUS. XUMHUUECKas Peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHs] MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX peaKuil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYIOBAHUEM, U3YUCHHE U OMHCAHUE



¢u3nyeckux CBOMCTB O0pa3llOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHHUE
¢usnyeckux (TIaBI€HHWE BOCKA, TasHUE JbJla, pAacTUpaHUME caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCAHKWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakluil (pasjoKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3joXeHHE THAPOKCUAA
meau (I1) mpu HarpeBaHWM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3Yy4YeHHUE CIOCOOOB PA3JeICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKHU MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJIbTaTOB  MPOBEICHUS  OIbITA,
WJUTKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3ymeMeHT u mmpocroe
BemecTBo. HaxoxneHuwe kucimopoia B THpUpoAe, (DU3MUECKHE M XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. [lpumenenune kucnopoaa. CrocoObl
NOJIy4eHHUs] KUciopoAa B JabopaTOpud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TemnoBod »h(dEKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojp M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — asemMeHT M mpoctoe BewectBo. HaxoxkaeHue Bomopona B
npupone, (uU3MUecKue U XHUMHUYECKHME CBOMCTBA, NPHUMEHEHHUE, CIOCOObI
noixyyeHus. KucimoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllleHHbIE M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoOZi€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IPUPOJIE.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUYKMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukamms
OKCHJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
cBOMCTBa OKCHUIOB. [lorydeHrne okCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HoMeHknarypa ocHoBaHmi. PU3MYECKHE M XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccudukanus kucinor. Homenkmarypa kucior. @Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coneil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COAEpKaHUsI KUCIOpOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHUCJIOPOJa, HAOJII0JCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpEKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpojaa (ropeHme), B3auMozeicTBue Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPUAJIOB), HAOIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, TIPUTOTOBJIICHUE PACTBOPOB C OMNPEEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMU
(HaTpueM ©  KaiplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUEH,
uzydyeHue B3zaumojeictBua okcupga menud (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETajulaMHu, peaklWil HEUTpalh3aluy, MOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO0 TeMme «BakHeilne Kiacchl HEOPraHWYECKUX
COCIVHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OxHCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
IpYINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCUJIBI.

[Tepuoanueckuii 3akoH. [leppoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JIMHHONEpUOAHAs  (OPMBI
ITepuomnueckont cucrembl xumuueckux aneMeHToB [. 1MI. MenneneeBa. [leprobl
u rpynmnbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XHMHYECKUX  DJIEMEHTOB



Ilepnonmueckoun cucrembl [[. M. MenneneeBa. XapakTepuCTHKa XMUMHUYECKOTO

AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB MO IPyNIaM U MEepUoaaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKJIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJjisipHasi W HEMOJSIpHAs)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OoOpa3LOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH, INPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropenue, peakliy pa3yioKeHUs], COSTUHEHN).

Mesicnpeomemmuoie ceéa3u

Peanuzanmss MEXIpEAMETHBIX CBS3€M NP HM3YyYEHWH XMMHHM B 8§ Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(PHUKAIUs, [EPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3M4YecKrue BEIUYMUHBI, €AMHULIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuecTBo M XUMHYECKasi peaKIus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEpPUOAOB, KallWsd, KaJIbLMs M HX
COCOMHEHUN B COOTBETCTBHMU C IIOJOKEHHUEM JJIEMEHTOB B Illepuoanueckou
CUCTEME U CTPOEHUEM UX ATOMOB.



CrpoeHue BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YPaBHEHMSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakuusx. [loHATHe 0 rOMOreHHBIX U IeTepOTreHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XUMUYECKOM paBHOBeCHH. PaKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBineHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMHU
xumuueckoi cBsizu. Crenens aucconauuy. CUIbHbIE U Clla0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOIUTHYECKON
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakiu
OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOpPOB BELIECTB, IpoLEcca IUCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO ~ MCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajgka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOIBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropeHue, peaklMy pa3yIoKEHHs, COEAUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX



BEIIECTB C [OMOIIBI0O KAUECTBEHHBIX pPEAKIUH HAa HOHBI, pELICHHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl U X COeUHEHUS

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHYECKHME CBOICTBA Ha TpuUMepe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimive XJOpuIbl U UX
HaXOXKJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOia
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOaOpO, CTpOeHUE, (U3UYECKUE U
XUMHYECKHe cBOMCTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUecKue U XUMHUYECKHME CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOc00a MOMY4YeHHUs] CEpHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKus Ha
cynabdar-uoH. HaxoxaeHue cepbl W €€ COCOUHEHHA B MPHUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSMHU Ccephbl (KUCIOTHBIC TOXK[IH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEI0TBPAILICHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUSA. A30T, paclpocTpaHEHHE B MPUPOJIE,
dusznyeckre U XxuMudeckue cBoicTBa. KpyroBopor a3ora B mpupoae. AMMHUakx, ero
dusznyeckre u XMMHUUECKUE CBOMCTBA, ToMy4deHne U mpuMeHnenue. Conu aMMOHMS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCIOTa, €€ MOoJydyeHue, (U3NYECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak TMpEACTaBUTENS Kilacca KUCIOT M CHelu(pUYECKUe).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GuUMUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCJIEHHUSA.  YTIIEpOJ,  aJJIOTPOIIHBIE
Moau(UKalMKM, PpPAcIpoCTpaHeHWEe B MpUpOAe, (U3MUECKHEe U XUMHUYECKHUE
cBoicTBa. Ancopobuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux



¢uznueckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OpPTraHU3MBI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJIOTHYECKHe MpOOJIeMbl, CBA3AHHBIE C OKCHUIAOM
yraepona (IV), rumoreza rno0GanbHOTO TOTEIUICHUS KiIMMaTa, MTapHUKOBBINA
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
OPOAYKTHl WX TepepaboTku (OEH3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KHpaX, OeJKax, yriieBoJax — U uX
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCINHEHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelIue CTpoUTenbHbIe MaTepHUalbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MacHOro HMCIONIb30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawlue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIIOB), HaOIIOICHNE TTpoliecca OOYTIIMBaHuUs caxapa IMoj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeaUHEHUH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (pochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NMpHU3HAKOB
MX MPOTEKaHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCMOJIb30BAaHUE BHUJICOMATEPHUAJIOB), U3y4EeHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM MPOTUBOra3a, MOJy4yeHUe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTaluTbl M UX COCIUHEHUS».

MeTaJibl U MX COeTMHEHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ POMBIIIIEHHOCTH.

[Ilenounbie MeTamibl: nonoxkenue B [leproguueckoil cucTeMe XMMUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHWe IIEeNOYHBIX METaIOB M HX
COCIMHEHUM.

[[lenoyno3emenbHble METaUIbl MarHuii MW KalblMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXKJICHHE B Ipupojie. PU3ndeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpliva. BaxHeimme coeauHEHUs Kaiubldsg (OKCHUI, TUIPOKCHUMI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKJIE€HHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AM(POTEpHbIE CBONCTBA OKCUA M THIAPOKCHUIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOoXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbIIUSI W HATpusd C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOllecca TOPEHUS JKeJie3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS



KQUEeCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, KajablUs, aJIOMUHUA, [MHKA, JKele3a
(I u xenesza (111), menu (11), HaOmrOAEHME W ONKMCAHUE MPOIIECCOB OKPAITHBAHHS
IUITAMEHU HWOHAMHU HaTpusl, Kaldus M Kajubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THUAPOKCHU/IA [IMHKA, pEHICHUE AKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Baxueiine
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHWMHUYECKOE 3arpsA3HEHUE OKpYXkaroleld cpenbl (mpeaenbHas AOIMyCTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHUH 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCSl 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBIH (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemeTka, CruiaBbl, (PU3NYECKUE BEIUYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4EOHOW NEeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS ajJKOT0jsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CLOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX PEelIeHUs MOCPEICTBOM METOJOB XHMMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUSI OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TTO3HABATEIILHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMysla M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIINM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayuHO-TIONYJISIpHAST  JIUTEpaTypa XHMHYECKOTO COJCpP)KaHHS, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHPOpMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOl pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEATh LEIN JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MNPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH MO  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETII0BON Ah(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsI KOHILIEHTpAIUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuueckass cucrteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTAaHUUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM 000pYy/IOBaHHMEM, a TakXKe TMpaBWiaM OOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MacCOBOW JIOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE PEaKINH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAEeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHMCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 1 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 29 1 bubnnoreka IIOK
' peaxImu https://m.edsoo.ru/7f41837c
Wroro no pazneny 27
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubnmnorexka HOK
2.1 7 1
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 9 1 bu6nuoreka [IOK
' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 8 1 1 butbmmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 18 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 42

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

3.1 13
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKasA CBI3b. Bu6 LIOK
HOJINOTEKA
2 - 14
3 OxueuTensio https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
4!
TOTO 1o pasieity 33 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 99

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 8 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 9 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 21
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
31 Obuge ceoficTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 15 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 B TepUaJIbl B )KA3HU YEJIOBEKA 3 Bubmiorexa HOK
' CHIeCTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 69
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA bu6mmoreka [IOK
1 1 1.09
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 IT 1 3.09
OHSITHE O METOJIaX IMO3HAHUS B XUMHUH httos://m.edsoo.ru/ffod227e
Yucrtele BelecTBa U CMECH. bubnuorexa [JOK
3 1 5.09
['omoreHHbi€ ¥ reTepOreHHbIE CMECH https://m.edsoo.ru/ff0d23dc
bu6mmorexa [IOK
4 5 1 8.09
Criocobet pasaenerus ceceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas padora Ne 1 «Ananu3 1 1 10.09 bubnnoreka [JOK
TIOYBBD» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
12.09
6 ATOMEI H MOTEKYJIB! L https://m.edsoo.ru/ff0d2a6c
7 Amnotponusi. AIJIOTPOITHBIE 1 1509 bubnnoreka [JOK
MoaupUKAIH ' https://m.edsoo.ru/ff0d2a6c
g XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 17.09 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
9 II 1 19.09
POCTHIE H CHOAHHE Betfiectna https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE
10 YVIPHOE YA 1 29,09 bubnmoreka [JOK
' https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

11 24.09
Xumuaeckas hopmyia. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XUMHYECKUX bubmuorexa [JOK
12 26.09
JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OTtHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
13 29.09
OtHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
14 MaccoBas 10511 XMMHYECKOTO 110 bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU ) https://m.edsoo.ru/ff0d350c
Pemenue 3agau Ha onpeneneHue
15 MacCOBOM JI0JTH 2JIEMEHTA B 3.10 bubmorexa HOK
A ' https://m.edsoo.ru/ff0d5708
COCTMHCHUH
16 KonunuectBo BemectBa. Moib. 6.10 bubmuorexa [JOK
Mousiprast Macca ' https://m.edsoo.ru/ff0d5230
Pemienne pacueTHBIX 33724 HA TEMY
17 «Monb. MonspHas Macca. KonuuectBo 8.10 bubmorexa HOK
' P ' ' https://m.eds00.ru/ff0d5708
YaCTHID
Pemienue pacueTHBIX 3a7a4 HA TEMY Eub 1OK
nonmoTexa
18 «Mounb. Mosipaast Mmacca. KonuuectBo 10.10
P https://m.edso0.ru/ff0d5708
YaCTHUI»
®dusndecKue 1 XUMHIECKUE SIBIICHUS. bubnmnoreka [JOK
19 13.10
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
20 [Ipu3Haky 1 yciioBUs IPOTEKAHUS 1510 bubnnoreka [JOK
XAMHYECKUX PEaKUi ' https://m.edsoo.ru/ff0d3al6
’1 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. 17.10 bubnuotexa [JOK
XuUMHUYECKHE YpaBHEHHSI ' https://m.edsoo.ru/ff0d3b88
Brruucnenust koauyecTBa, Macchl
bubmuoreka [JOK
22 BEIIECTBA 10 YPAaBHEHUAM XUMHUYECKUX 20.10

peaxkuuit

https://m.edsoo.ru/ff0d5708
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Pewenne pacueTHbIX 3a1a4.

93 Brruncienus koaMuecTBa, MacChl 9,10 bubmuoreka [JOK
BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX ' https://m.edsoo.ru/ff0d5708
peakui
Pewenne pacueTHbIX 3a1a4.

24 Brraucienus konuuecTBa, MacChl 24.10 bubmuoreka [JOK
BEILECTBA [10 YPABHEHUSIM XUMUYECKUX ' https://m.edso0.ru/ff0d5708
peakui
Kiaccupukanuss XMMHUYECKUX peaKIIHid

25 (coennHeHUs, PA3I0KEHUS 5.11 bubmorexa [JOK

P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
26 sHIMKIONEAUCT. O000IICHHE 1 7.11 bubmorexa LIOK
' . ' https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIHsI 3HAHHHA

57 Konrtponsnas padora Nel o treme 10.11 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB

28 Bo3ayxa. Kucinopon — sneMeHT u 12.11 bubmorexa HOK

yxa. P ' https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
®dusznvecKue U XUMUYECKUE CBOMCTBA Bu6 LIOK
nOJIHOTEeKA
29 KHCIIOpOJia (peaKI[uu OKUCIICHHUS, 14.11
pona (peai https://m.edsoo.ru/ff0d4614
TOpPEHHE).
bubmuorexa [JOK
30 [TonsTe 00 oKcHIax 17.11
A https://m.edsoo.ru/ff0d4614
CriocoO0BbI MOTy9IeHHS KHCIIOPO/Ia B
1ab0paTOPUN U TPOMBIIICHHOCTH.
bu6mmoreka [IOK
31 [TpumeHeHne KucIopoaa 19.11

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ hexkT XuMuIecKoi
pEaKIuy, OHITHE O

bubmuoreka [JOK

32 21.11
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIHIX
TommuBo (He(Th, Yroiabh U METaH).
33 3a SISHCEEI/qu];OE} yra CHocoOBI ZTFO 24.11 bubmorexa OK
P Ayxa, ' https://m.edsoo.ru/ff0d4cda
MPEIOTBPALIICHHS
[IpakTuueckas padora Ne 2 o reme
34 «Ilony4yenue u coOupanue KuciIopoia 26.11 bubmorexa LHOK
v . p poa, ) https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
35 Bonopon — anmemMeHT u mpocToe 58.11 bubnnoreka [JOK
BelecTBO. HaxoxaeHue B npupoje ' https://m.edsoo.ru/ff0d4ddo
36 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA 119 bubnuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona ) https://m.edsoo.ru/ff0d4dd0
37 Crioco0sI 1oTy4eHust BOAOPO/Ia B 312 bubnunorexa [JOK
n1aboparopun ' https://m.edsoo.ru/ff0d50d2
[TpakTuyeckas padora Ne 3 o Teme
38 «[Tonyyenue u cobupanue BoAOpoIa 5.12 bubmorexa [JOK
i - p AOPOAE, ' https://m.edsoo.ru/ff0d4dd0
U3YYCHUE €T0 CBOWCTBY
bubmuorexa [JOK
39 II 8.12
OHFTHE © IHEAOTAX 1 COIBIX https://m.edsoo.ru/ff0d4f42
20 MonsipHblii 00bEM ra30B. 3aKOH 1012 bubnuorexa [IOK
ABorazpo ' https://m.edsoo.ru/ffod542e
Brruucienus o0b€Ma, KOJIHYECTBA
BEIIeCTBA ra3a Mo €ro U3BECTHOM
. . Y bubnmoreka [JOK
41 KOJINYECTBY BEIIECTBA MU 00BbEMY 12.12

https://m.edsoo.ru/ff0d55a0
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Beruucnenus 006EMOB ra3oB 0o

42 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA 15.12 bubmorexa HIOK
YPaB PeAKIUHL I ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILICHUH ra30B
Brraucnenust 00bEMOB ra3oB 1o
43 ABHECHHIO PEAKI[MH HA OCHOBE 3aKOHA 17.12 Enbmiorexa IOK
Ypap P ’ ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLICHUH Ta30B
44 Oxkcua Bosopoaa — Boja. duznueckue 19.12 bubnnoreka [JOK
U XUMHUYECKHE CBOMCTBA BOJIEI ' https://m.edsoo.ru/ff0d587a
45 CocraB ocHoBanuil. [Tonstue 06 9912 bubnnorexa [HOK
UHIMKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
46 M HECHACHKIIIICHHBIC PACTBOPEI 24.12 Brommozexa [IOK
pactBopeL. ' https://m.eds00.ru/ff0d5b40
MaccoBasi 1011 BELIECTBa B pacTBOpE
47 Pemenue 3agau Ha Temy «MaccoBast 6.12 bubnunorexa [JOK
JIOJISl BEILIECTBA B PACTBOPE» ' https://m.edsoo.ru/ff0d5eba
[TpakTuyeckas padora Ne 4 o Teme
18 «IIpuroroBieHne pacTBOpOB C 26.12 bubnuoreka [IOK
OIpeIeIEHHON MacCOBOM JI0JIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
49 Pewenue 3anau Ha Temy «MaccoBast 1501 bubnnoreka [JOK
JI0JIs1 BEIECTBA B PACTBOPE» ' https://m.edsoo.ru/ff0d5eba
XUMHUYECKOE 3arpsi3HEHUE BOIBI U
50 Bo3ayxa. O0oO0eHne u 14.01 bubmorera [JOK
YA . ' https://m.edsoo.ru/ff0d5eba
CUCTEeMAaTH3aIHsI 3HAHHUHA
51 KonTponbnas padota Ne2 o teme 16.01 bubnuoreka [IOK
«Kucnopon. Bogopox. Boma» ' https://m.edsoo.ru/ff0d6342
- Oxcuapl: cocTaB, KiIaccupuKaims, 1901 bubnnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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53 XUMHUYECKHe CBOMCTBA KUCIOTHBIX U 2101 bubmuoreka [JOK
OCHOBHBIX OKCHIIOB ' https://m.edsoo.ru/ff0d664e
54 XUMHUYECKUE CBOWCTBA aM()OTEPHBIX »3.01 bubnunoreka [HOK
OKCHJIOB ' https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
55 11 26.01
OTYHICHHE ORCHAOB https://m.edsoo.ru/ff0d664e
56 OcHoBaHusl: cOCTaB, Kiaccuduxams, 28.01 bubnnoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
57 XHUMHUYECKUE CBOMCTBA OCHOBAaHUH 30.01 bubmorexa [JOK
https://m.edsoo.ru/ff0d67ca
58 ITonyuenue paCTBOPUMBIX U 502 bubnuorexa [JOK
HEpPaCTBOPUMBIX OCHOBAHUI ' https://m.edsoo.ru/ff0d67ca
59 Kucnotsr: cocras, knaccudukanms, 4.0 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
. bubmuorexa [JOK
60 X 6.02
MMHFACCKHE CBONCTBA KHCTOT https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
61 11 9.02
OITYHEHHE KHCIOT https://m.edsoo.ru/ffOdfee2
62 Comu. Knaccudukarus u 11.02 bubnuotexa [JOK
HOMEHKJIaTypa ' https://m.eds00.ru/00ad9474
. . bubnmoreka [JOK
63 X 13.02
HIMHTACCKHE CBOHCTRA Conen https://m.eds00.ru/00ad9474
. bubnuorexa [JOK
64 IT 16.02
OyHetHe coren https://m.eds00.ru/00ad9474
[TpakTrueckas pabota Ne 5. Pemenue
65 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 18.09 bubnuorexa [JOK

«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIMHEHUIT»

https://m.edsoo.ru/00ad9b7c
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66 I'enernueckuii psin MeTaiia u 20.02 bubmumoreka [IOK
HeMeTasuia ' https://m.eds00.ru/00ad9a50
67 I'enernueckas cBsA3p MEXKY KiIacCaMu 2502 bubnunoreka [HOK
HEOPraHMYECKUX COEAMHEHMI ' https://m.eds00.ru/00ad9a50
bu6mmoreka [IOK
68 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 27.02
= 1 https://m.edsoo.ru/00ad9ch2
Kontponbnas paborta Ne3 mo teme
69 "OCHOBHEIE KJIACCHI HEOPTaHUYECKHUX 2.03 Bubmorexa ITOK
. P ' https://m.edsoo.ru/00ad9ela
COE€IUHEHUH
[TepBbie MOMBITKH KiIacCUPUKAITTN
70 XUMHYECKHUX 31eMeHTOB. IIoHsaTHE O 4.03 bubnmorexa LOK
' ' https://m.edsoo.ru/00ad9ffa
rpYIIax CXOJHBIX AJIE€MEHTOB
Ilepronnueckuii 3aKOH U
71 Ilepuoanueckas cucTeMa XUMHYECKHX 6.03 bubmorexa [JOK
PHOA ) https://m.edsoo.ru/00ada52c
aneMenToB /. 1. Menneneea
bu6mmoreka [IOK
72 IIepuoasl, rpynibl, HOATPYIIIBI 11.03
PHOABL, TPY Py https://m.edsoo.ru/00ada52c
7 Hcropus otkpsiThsa aroma. Moaenun 13.03 bubnnoreka [JOK
CTPOEHUS aToMa ' https://m.edso0.ru/00ada342
bu6mmoreka [IOK
74 Crtpoenne atroMHoro siapa. M3oTonsl 16.03
p Ap https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnmnoreka [JOK
75 atomMoB A-3neMeHTOB [leprnoanueckoi 18.03
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. Menaeneera
20.03
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
76 atomoB B-anementos [lepuoauyeckon

cuctemsl J[. 1. Menzaeneera

https://m.edsoo.ru/00ada342
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[IpoBan snexkTpoHa. IIEKTPOHHbBIE

bubmuoreka [JOK

7 CEMEMCTBA XUMUYECKHUX PJIEMEHTOB 23.03 https://m.edsoo.ru/00ada342
XapakTepucTuka XUMHYECKOTO
78 3JIEMEHTA MO €T0 MOJIOKEHHUIO B 25.03 bubmuorexa [JOK
IIepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
79 pa3BuTus Hayku u npaktuku. . 1. 27,03 bubnuoreka [IOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
N bubmuorexa [JOK
80 O060011IeHNE U cCUCTEMATU3AIMs 3HAHUN 6.04 htts://m.edsoo.ru/00adb33c
KonTponpHas padora Ne4 1o Teme
81 «CtpoeHnne aroma. XUMUYECKas CBSA3b» 8.04 bubmmorexa [JOK
. https://m.edsoo.ru/00adb486
/ Bcepoccuiickast mpoBepodHasi pabota
82 DIIEKTPOOTPULIATETLHOCTh aTOMOB 10.04 bubnmnorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
83 HNonHas xumuueckas CBs3b 13.04 https://m.edsoo.ru/00adac34
KoBanenTHast nonsipHast XuMH4YECKast bubnnoreka [JOK
84 15.04
CBS3b https://m.edsoo.ru/00adaab8
a5 KoBasileHTHas HeMoaspHAs XUMUYECKast 17.04 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
86 Crenenb okucieHus (MOCTOSTHHAS U 20.04 bubnmoreka [JOK
nepeMeHHas ) https://m.edso0o.ru/00adae28
22.04
87 CrerneHu oKHUCIIEHUS OMHAPHBIX bubnmoreka [JOK

COECTMHEHUN

https://m.edsoo.ru/00adae28
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88 CreneHu OKUCIICHUS CIOXKHBIX 24.04 bubnmoreka [JOK
BEILECTB https://m.edsoo.ru/00adae28
89 OKHUCIUTENIbHO-BOCCTAaHOBUTEIIBHBIC 7,04 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
o OxucauTeNn U BOCCTAHOBUTEINN ooa BuGmiorexa LIOK
https://m.edso00.ru/00adb076
PaccranoBka ko3 puimeHToB B
o1 OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBLHBIX 4.05 bubmuorexa [JOK
peaKIUAX METOJOM JIEKTPOHHOIO https://m.eds00.ru/00adb076
Oamanca
PaccranoBka ko3 puImeHToB B
92 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX 6.05 bubnnoreka [JOK
PEAKLIHSIX METOIOM JIEKTPOHHOTO https://m.edsoo.ru/00adb076
Oamanca
bu6mmoreka [JOK
73 OBP & npupoze 805 https://m.eds00.ru/00adb076
O06o011eHre u crucTeMaTu3alus 3HaHu|
94 1o teMe «CTpoeHHe aToma. 13.05 bubmorexa HOK
https://m.edso0o.ru/00ad9ch2
XumMudeckas CBSI3b»
95 O06o0011eHe U cUCcTeMaTU3alus 3HAaHUN 1505 bubnnoreka [JOK
/ Beepoccuiickast mpoBepoyHas paboTa https://m.edsoo.ru/ff0d61c6
96 [Tpodopuenrtanmonusiii ypok «Mup 18.05 bubnnoreka [JOK
npodeccuii» https://m.edsoo.ru/ff0d61c6
PesepBHelit ypok. O600IICHNE U
97 CI/ICTIe)MaTI/I?,ZII:I/ISI 3HaHI/I;'IH 3a Kypc 8 20.05 Bubmaorexa LOK
https://m.edsoo.ru/ff0d61c6
KJjlacca
98 PesepBublit ypok. O000IICHNE U 22.05 bubnuoreka [IOK



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

cucTeMaTtu3alus 3HaHUH 3a Kypc 8
KJacca

https://m.edsoo.ru/ff0d61c6

99

PesepBHeiit ypok. O600IICHHE 1
cUcTeMaTu3alus 3HaHUH 3a Kypc 8
KJjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

99

25.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Tepnonnueckuii 3aKoH.
1 IIepuoauueckas cucteMa XUMHYECKUX 1 2.09 bubmorexa LIOK
' pHOA ' https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
bubmuorexa [JOK
, CtpoeHue aTroma 1 4.09
2 P https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHECHUH
3 CBOMCTB XUMHYECKHUX DJICMEHTOB 1 9.09 bubmorexa LIOK
' B ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukamus 1 HoMeHKIaTypa bubnuoteka [JOK
4, 1 11.09
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
XuMHUYeCcKre CBOMCTBA OCHOBHBIX
5 KJIaCCOB HEOPraHUYECKUX 1 16.09 bubmotexa [JOK
' o ' https://m.edsoo.ru/00adb7e2
COCTUHCHUI
6. CTeneHu OKUCIICHHS 1 18.09
. Buapl XUMHUYECKOM CBSI3U M THIIBI 1 23.09 bu6mmorexa [IOK
' KPUCTAJITIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme
8. «IToBTOpenue u yray0aeHne 3SHaHUI 1 1 25.09
OCHOBHBIX pa3/eloB Kypca 8 Kiaccay
9 Knaccudukanus XuMH4ecKux 1 30.09 bubmuorexa [JOK
' pEAKIHI MO pa3IMYHBIM MIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
10. [TonsTHE O CKOPOCTH XUMHUECKOMN 1 2.10 bubnuoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

pCakunu. IloHsiTHHE O TOMOI€HHBIX U
TCTECPOICHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

IIoHsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.

@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh

bu6mmoreka [IOK

11. . 7.10
XUMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI
OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIE bu6mmoreka [IOK
12. 9.10
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON
13 nccoruanmu. CuibHbBIE U c1adble 14.10 Brommozexa [IOK
' A HHATLIH. ' https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
bu6mmoreka [IOK
14, Honurle ypaBHEHUS pPEAKIIUNA 16.10
yp peartt https://m.edsoo.ru/00add448
XMUMHYECKHE CBOMCTBA KUCIIOT B
15 CBETE IIPEACTABICHUN 00 21.10 Brbmmozexa [IOK
‘ peA . ' https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA OCHOBAHUI B
16. CBETE MpeACTaBICHUH 00 23.10
3JEKTPOJIUTUYECKON JUCCOLMALIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
17 [IPEICTABIIEHUNA 00 6.11 Bubmaorexa LOK
' pedl . ' https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOITHAITIHI
bubmuorexa [JOK
18. IMTonsgarue o ruaponnse coiaei 11.11
P https://m.edsoo.ru/00add9d4
19 O06o0menne U cucTeMaTr3aIus 1311 bubnmnoreka [JOK
' 3HAHUI ' https://m.edsoo.ru/00addd12
ITpakTtuueckas padora No 1.
20. p p 1811 bu6mmoreka [IOK

«Perienue SKCIICPUMCHTAJIbHBIX

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

3aga9»

Kontposbnas padora No2 o teme

21 «IIIEKTPOIUTHYECKAS JUCCOLHALHS 20.11 bubmoreka LOK
' p A HHAAUL ' https://m.edsoo.ru/00addec0
XVUMUYECKUE PEAKIIMH B PACTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoOB.
22 XHUMHYECKHE CBOMCTBA Ha IIPUMeEpE 25.11 bubmoreka LOK
' pUMEp ' https://m.edso00.ru/00addfe2
xJjopa
Xnoposogopoa. ConsHast KUCIIOTa,
23 XI/IMII/)I‘IGCKI/IE CBOMCTBA, MOJIYUEHHE 27.11 bubmmorexa LIOK
' ’ yd ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTrueckas padora Ne 2 o reme
24 «M3yueHne CBOMCTB COJISHOM 2.12 bubmmorexa LIOK
: ya ) https://m.edso0o.ru/00ade348
KUCIIOTBI»
Berurcnenus o ypaBHEHUSIM
25 XUMHYECKHX PEeaKIuid, eCIH OJUH U3 4.12 Bubmorexa ITOK
' PCAKIHHL, g ) https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
26 OO01mas xapakTepuCTHKa SJIEMEHTOB 9.12 bubnunorexa [JOK
' VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
97 Haxoxnenue cepbl 4 €€ COEJUHEHUN B 1115 bubnnoreka [JOK
' npupoje. XMMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
28 CepoBoaopoj, cTpoeHue, puznyeckue 16.12 bubnuorexa [JOK
' 1 XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
29 buznyeckue 1 XuMHUYECKHe CBONCTBA 18.12 bubmmorexa [JOK
' ’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
30. XUMUYECKUE PEaKIIUH, JIeKAIIHUE B 23.12 bubmuoreka [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

OCHOBE IIPOMBIIIIJICHHOTO CII0co0a
MOJTYYCHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKPY’KaIOIIECH Cpebl COSAMHEHUSIMU
cepol

Briuucienne MaccoBOM JOJIU BBIXOJa

https://m.edsoo.ru/00adec8a

bubmuoreka [JOK

31. 25.12
MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
32 VA-rpynmsl. A30T, paclipocTpaHeHHE 30.12 bubnuoreka [IOK
' B IpUpPOJIE, HPU3MUYECKHUE U ' https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOICTBA
AmMMuak, ero pu3ndecKue u
33 XUMHYECKHE CBOMCTBA, MOJYUEHUE H 13.01 Bubmorexa ITOK
' > OIYH ' https://m.edso0.ru/00adf004
IPUMCHEHUE
[TpakTuyeckas padora Ne 3 o Teme
34 «[Tonyuenue aMmMHaka, U3ydeHHE €ro 15.01 Bubmorexa ITOK
' . i 13V ' https://m.edsoo.ru/00adf180
CBOICTB»
35 A3oTHas KuCI0Ta, € pusnueckue u 50.01 bubnnorexka [JOK
' XHUMHYECKHE CBONCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX Bt LOK
HOIHOTEKA
) o0peHnii. XMMHUUECKOE 22.01
36 yAO0P . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
COEeIMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u
37 Q)OC((ll))o pHaSI KI/ICJ'I((l))Ta q)(i)I/II)m(qez:KHe Hu 27.01 bubmorera [JOK
' P . ' https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IMOJTyYEHUE
bubmmoreka [JOK
38. Hcnons3oBanue ¢pocdaToB B KaueCTBE 29.01 nosmorexa L

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
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MHUHEPAJIbHBIX YI00pEHUH.
3arpsi3HeHUE MPUPOTHON Cpelibl
dbocdaramu

Yraepon, pacipoCcTpaHEHHUE B

bubmuoreka [JOK

. Opupoaie, PU3NIECCKUE U XUMUYECKUE 3.02
39 p P ne, § https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u
40 XUMHYECKHUE CBOMCTBA. 5 02 bubmuorexa [JOK
' DKOJIOTHYECKUE TTPOOIIEMBI, ' https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriiepoaa (1V)
bubmuorexa [JOK
. VYronbHas KUCJI0Ta U €€ CoJu 10.02
41 https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
42. 12.02
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
43 OpPTaHUYECKUX BEIIECTBAX KakK O 17.02 bubmorexa LOK
' p = ' https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bubmuorexa [JOK
. Kpemuuii u ero coeiuHeHus 19.02
44 P s https://m.edso0.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
45 AKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME 24.02 bubnuorexa [IOK
' «BakHelme HeMETaIbl U UX ' https://m.eds00.ru/00ae0bf2
COCIUHCHHS
KonTtponbhas padora Ne3 o reme BuG OK
46. «BaxHeie HeMeTaIbl U UX 26.02 nosmorexa L

COCOAUHCHU

https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIIOB.
Merandeckas CBs3b U

bubmuoreka [JOK

47. 3.03
MEeTaJJINYeCcKask KpUCTaIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METAJIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB. Eub 10K
noInoTeKa
48. DIEKTPOXUMHUUECKHH P 5.03
8 p N P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mme crocoObl MoTydeHHs
MeTtaiuioB. CiutaBbl. Berauciienus mo
49 aBHEHUSIM XHUMHYECKUX PEaKIIUi 10.03 bubmaorexa LIOK
' yp PCAKIIH, ) https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
puMecH
bu6mmoreka [IOK
. ITonsaTHE O KOPPO3UU METAIIIOB 12.03
50 pp https://m.edsoo0.ru/00ae1278
bu6mmorexa [IOK
. €JIOUHBIE METAJLJIbI 17.03
51 1 https://m.edsoo.ru/00ae14b2
Oxcupl ¥ TMAPOKCH/IBI HATPUS U bubnnorexka [JOK
52. 19.03
KaJIus https://m.edsoo.ru/00ae14b2
53 [IlenoyHO3eMENBHBIE METAILIBI — 24.03 bubnuotexa [JOK
' KaJIBIIMHA 1 MarHuit ' https://m.edsoo.ru/00ael5e8
bubmuorexa [JOK
54. Baxneiinme coenMHEHNS KaJIbIUI 26.03
e 1 https://m.edsoo.ru/00ae15e8
O00011eHNe U CUCTEMATU3ALIS
55. . 7.04
3HAHUHI
56 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 9.04 bubmuoreka [JOK

YCTpPaHEHHUS

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
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bubmuorexa [JOK

57. AnroMuHUH 14.04
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
58. 16.04
TUJIPOKCHIA ATTFOMUHUS https://m.edsoo.ru/00aelc64
Bbubanoreka [IOK
59. Keneszo 21.04 a
https://m.edso0.ru/00ae1d86
50 OKcubl, THAPOKCUIBI U COJIM JKEJle3a 23.04 bubnuorexa [JOK
' (I1) u sxenesa (111) ' https://m.edso0.ru/00ae35e6
O0001IeHNEe U CHCTEMATH3AINS
61. . 28.04
3HAHUH
[TpakTuueckas pabota Ne 6. Pemenue
6 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 30.04 bu6mmoreka [IOK
' «BaxxkHelHMEe MeTaIIBI U UX ' https://m.edsoo.ru/00ae3de8
COEITHEHUS
Borurcnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJUH U3
peareHToB J1aH B U30BITKE UITN bu6mmoreka [JOK
63. 5.05
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCCOBOH JIOJIH BBIXOJIa MPOJTYKTA
peaxkun
O0001IeHNE U CHCTEMATH3AIINS
64. . 7.05
3HAHUH
KonTponbnas padota Ne4 o teme
65. «BaxkHennme MeTamisl 1 UX 12.05
COEIMHEHMS
66 BemecTBa 1 Matepuansl B 14.05 bubnuorexa [IOK
' IIOBCEIHEBHOM KU3HU YeI0OBEKa ' https://m.edsoo.ru/00ae3f50
67. XHMHYECKOE 3arpsi3HEHUE 19.05 bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKpYKarolle Cpeabl.

https://m.edso0.ru/00ae4270

63 Ponb xumuu B penieHun 1 21.05 bubnnoreka [HOK
' SKOJIOTHYECKHUX MPOOIIEM ' https://m.edsoo.ru/00ae4270
[Tpodopuenranmonusiiit ypok «Mup bubnmoreka [JOK
69. . 1 26.05
npodeccuii» https://m.edso0o.ru/00ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O00BEM, XMMHUECKas pPEaKIus,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuud OoOMeHa, JK30- H
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

NPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOIIOJCHHUE,
U3MEpEHUe,  MOJEIHUPOBAHUE,  HKCHEPUMEHT  (peaibHbli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSITHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh NPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPYIOBAaHHEM, a TaKXKe IpaBUJIaM OOpaIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuii 3akoH u Ilepuoguueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIHHOCTh, WOHHAS CBS3b, WOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJ1acCU(UIIUPOBATh XMMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuyeckass  cuctemMa  XUMHYecKux  osnemeHtoB  J[.H.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HCOPraHUYCCKUX COCANHCHHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JIIEKTPOIUTHYECKAss IUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peaKIuu, OKHWCJTUTED,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATUH U
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cIeU(PHUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IMpaBWJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluU MBICIUTEIbHON NE€ATEIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTHU3aIrIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMi,; ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas ~ aTOMHas — Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY0H, C MpaBUIaMU
paboTel B saboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCcTB, HalmojaeHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAlUs BOJbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOJICHWEe W OIHCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE *KeJe3a C pacCTBOPOM

comm meau(ll), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(buIpTpOBaHUE, BBIMTAPWBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpOBEACHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie H OIIMCAHUC PE3YJILTATOB ITPOBCACHU A
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. Ilpumenenue kucimopona. CrocoOb
MOJIy4YeHHUsl KUCIOopoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KUCIOpoIa

TernoBoit 3P PeKT XUMUIECKOHN peakiiui, TEPMOXHUMUIECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOABL. Boga Kkak pactBoputenb. PacTBOpBI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU ueloBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEHHWE MPUPOIHBIX BOJA. OXxpaHa ¢ OYHUCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywomue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyronue. Homenknatypa okcuaoB. Duznyueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. ®dusnueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I
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3.1

3.2

3.3

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TopeHus (Iokapa), 03HaKOMIIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmroleHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJbI C MeTaJIaMU (HAaTpUEM M KaJbI[HEeM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJIydeHue HEPAaCTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XUMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenne atomoB. CocraB atromMHbIX siaep. VM3otomel. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TCPBLIX 20 XUMHYECKHX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremsl JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanueckoii cucreme [1.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3yioKeHUsl, COeIMHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMu4eckoi cBsizu. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMUXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKHX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTHIO Karajmu3aropa). OK30- U  DSHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOLIIME HA CKOPOCTh XMMHUYECKOM pPEaKLUMM U II0JO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuun voHHOro oOMeHa. YcCiIoBHS HNPOTEKaHMs PEeaKkUUid MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakunu Ha MOHBI. [[oHATHE O TMAPOIU3E COoJIeit

XVUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTUYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHHE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HeMeTajulaMH, IierodamMu). XIJIOPOBOJIOPO.

ConsHas KuciioTa, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4YelloBeKa. BakHelime XJIOpUIsl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTETNICHN OKHCIIeHUsA. CTpoeHue U (pU3MUECKUEe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIO0Ta, (PM3MYECKHEe M XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBHTENs Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
kucnotThl. Ilpumenenue. Conn cepHOW KHCIIOTHI, Ka4eCTBEHHAsl peaklMs Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dusnueckrue U XMMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHME M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KadectBenHnasi peakiusi Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ TOJyuYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMHUYECKHE CBOWMCTBa, moisiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCIpPOCTPaHEHUE B MpHUPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
ux (usznyeckre M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumoreza r7100aqbHOTO TMOTEIUICHUS KJIMMAaTa; IMapHUKOBBINA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHUHC, NPOMBINIJICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJIeBoJaX — W HMX POJIU B KHU3HU
yeoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHN3HHU

2.8

XUMHUECKUI HSKCHEPUMEHT: M3ydeHue o0pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
HMOHbI M HaOJIIOJCHUE IPU3HAKOB HUX IPOTEKAHMs; OIBITHI, OTpa’KarolIMe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa MHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHHE, COONpaHne, paclio3HAaBaHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHHMA U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3y4YE€HHUE MOJENe KPUCTAJUIMYECKUX
pem€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, paclio3HABAaHHE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAauYeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf

HaprI}KeHI/Iﬁ MCTAJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COCTUHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
Maraus u KaJlbIUsd. Baxneinmmue COCMHCHUA KaJIbIlUA (OKCI/II[, THAPOKCHUI,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoll cCUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJTFOMUHU S

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHe CBOMCTBa jxene3a. Okcuipl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBoIcTBa U OTyYeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KaiblUsg M HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
rmpoiiecca TOPEHHUsS Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIONb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblius, amomunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3aj1a4 110 TeMe «Baxxueime MeTauibl 1

HUX COCAUHCHUA»

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HETh),

MIPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0actu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMM TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYAaroIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsSIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (Hay4yHass W Hay4yHO-TIOMYJIIpHas JMTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHHH  XUMHUYECKUX  pEaKlIHi; OCHOBAMHM  XHUMHYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIBI U TUIPOKCHUIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (I1), uunka, xenesa (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHas, yronbpHas, KpeMHUEBasI KUCJIOTa U X COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAAMH  HAy4YHOro TMo3HaHUs (HaOIromeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JUCCOL A MA», «BakHelmme HeMeTaluIbl U HUX COCIUHCHMUA»,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

NpEACTaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B q)OpMC BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 IIepBoHauaIbHBIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa u cMecH. CiocoObI pa3zieiieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U C105KHBIE BELIECTBA.
13 Xumunueckast hopmyna. BalleHTHOCTh aTOMOB XHMHUYECKUX dJIeMEHTOB. CTeneHb
' OKHCIICHUSA
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCAMHEHUU
L5 KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.
' B3anmoCBA3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
16 @uU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuus U €€ MPHU3HAKH.
' 3aK0OH COXpaHEHUsI MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH u llepuonnueckass cucreMa XMMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[.1.
2.1 MenpneneeBa. [lepnoasl u rpymnmnbsl. OU3NYECKUN CMBICT MOPSIKOBOIO HOMEPA,
HOMEpPOB IIEPUOJIa U TPYIIIBI DJIEMEHTA
Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX DIJIEMEHTOB
ITepuoanueckoint cucremsl /.. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kalus, Kajublus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
2.3 METAITMYECKHUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C IIOJOKEHHEM J3JIeMeHTOB B Ilepmoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumudeckass cBsi3b.  KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
3.1 ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramner u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECoJIeOOpa3yrolue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKAIMe ©  OECKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nMYeCKue ¢ XHUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpu:A, Kajlusd, Marovud W KajJdblHsA, aJIJFOMUHHA, KCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

P HAaIPSDKEHUM METAJIIOB

®Ou3nyecKue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIopoBOaopoaa, CCpoBOAOPOIa, aMMHUAKaA

4.5

dusruecKue U XUMHUYECKHE CBOMCTBa OkcHaoB HemeramioB: cepol (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCH OB HEMCTAIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcuaoB: MeTamioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11). TToryuenne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEPHBIX TMAPOKCUAOB (Ha mpUMeEpe
TMJIPOKCUIOB  QJIIOMUHMS, Kenle3a, [MHKA). [lomydyeHue OCHOBaHUN W
aM(pOTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KpPeMHHEBOH, yroyibHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT.
ITony4yenue kucinot

OO0mre XMUMHYECKUe CBOMCTBA cpenHux cone. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHMaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIOB




4.12

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukarnus XUMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMy 3¢¢ekrty, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX DJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 3 PeKT XUMHUESCKOW Peakluy, TEPMOXUMHUUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PeaKUU. TepMOXUMHUUYECKUE YPAaBHEHUS
OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipoueccel  OKMCIEHHS] M BOCCTAHOBJCHMSA.  OJIGKTPOHHBIM  OanaHC
OKHMCJIMTEIbHOBOCCTAHOBUTEILHON PEAKLUN

Teopust MeKTpoaUTHYECKON auccoranuu. KaTHoHbI, aHHOHBI. DIEKTPOIUTHI U
HEINeKTPoJuThl. CUiIbHBIC U c1a0bIe JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peaknmu wioHHOTO OOMEHA. YCJIOBHS TPOTCKAHUS pPEaKIUid HMOHHOTO OoOMeEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuasbl B IIOBCEIIHEBHOM JKM3HM 4ejoBeka. besomacHoe
UCTIOJIB30BAaHUE BEUIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu U OBITY.

HepBaﬂ moMomb IIpU XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaroled cpeabl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeAoTBpAICHUS
IIpenenbnas ponyctumas koHueHTpauust BemectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYcCuwieHne mnapHUKOBOTO dddekTa,

pa3spymieHue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepoja, KpeMHUS U UX COCTUHEHUN B
ObITY, MeIUIMHE, TMPOMBILIUIEHHOCTH U CEJIbCKOM Xo3saicTBe. [IpumeHnenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsITHE 0 KOPpO3UK METAIIIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpuponHble UCTOYHUKHU YIIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCOMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[TousiTie 0 OMOJOTMYECKH BaXKHBIX BEHIECTBAX: KUpaX, OENKaX, yriieBoJax — U UX

PO B ) KU3HU YCITIOBCKA




Pacuérnr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMHYECKUM yPaBHCHHUSIM




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Xumus. 8 kiaacc - 'adpuensin O.C., Octpoymos WU.T'., Cnagkos C.A. (2023)
Xumus. 9 kaacc - N'ad6puensin O.C., OctpoymoB WN.I'., Cnagkos C.A. (2023)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

XUMUS 8—9 xnaccel ba3oBelit ypoBeHs MeToaudeckoe mocodue K yueOHUKam
O. C. Tl'abpuensina, . I'. OctpoymoBa, C. A. Crnankoa AO «M13aaTenbeTBoO
«IIpocsemenue», 2019, 2022

[IpoektHas aestenpHOCTh yu-csi. Xumus.: H. B. [llupmmna, Bonrorpan,
VYuutens,2007 ©

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://him.1september.ru/ T'azera "Xumus" u caiit mis yuurens "5 uay Ha ypok
XAMUH"

http://www.openclass.ru/ caiitT o6pazoBarenbHbIii OTKPBITHINA KJacC
http://pedsovet.su/ caiit [TencoBer.py ( mpe3eHTAINH, Pa3paOOTKH)
http://www.zavuch.info/ caiit 3aBy4.undo

http://www.uroki.net/ Bce mist yaurens Ha caiiTe YpOKU.HET
http://www.rusedu.ru/subcat_37.html apxuB y4eOHBIX porpaMm ¥ Mpe3eHTAIUH
PycEny

http://festival.1september.ru/ ®ectuBans neparorudyeckux uaen « OTKPBITHINA
YPOK»

http://www.uchportal.ru/ Yaurtenbckuii moprai
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqgq0g24jma6ft8rr135
KOJIICKIIHSI pedepaToB IS yIanuxcs



COI''TACOBAHO

3amecturens qupekTopa no YBP
/PetuBosa O.I'./
28 aBrycra  2025r.
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