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MNOACHUTEJIBHASA 3AIINCKA

Jlannast oOpa3zoBarenpHas nmporpamma, aganTUPOBaHHAS NIl OOY4YEHUS JIMIL
C 3aJIep>KKoi Tcuxudeckoro pasButus (manee 3I1P) ¢ yuérom ocobGeHHOCTEH HX
NCUXO(PU3NYECKOTO  PA3BUTUS, WHIAWBUIYAIBHBIX BO3MOXKHOCTEH ©  TPHU
HEOOXOMMMOCTH OOecTeunBaronias KOPPEKIUMI0 HAPYIICHWA pa3BUTHS U
COLIMAJIbHYIO aJallTAlNIO YKA3aHHBIX JIMLI.

AnanTanus 0011eo0pa3oBaTENbHOW MPOTPaMMBbI OCYLIECTBISETCSA € YUYETOM
PEKOMEHJAMN MCUXO0JIOr0-MEIUKO-TIEJarOTHYeCKOl KOMHCCUM W BKJIFOYAET
CIIEYIOIIME HANpaBICHUS JACITENbHOCTU: aHalM3 M MOAOOp COAEpIKaHMS,
U3MEHEHUE CTPYKTYpPhl M BPEMEHHBIX PaMOK; HCIOJb30BaHHE Pa3HBIX (QopM,
METOJOB M MNpUEMOB OpraHu3alMu ydyeOHOW jesTenpbHOCTU. V3yueHue
OpOrpaMMHOr0  MaTepuaja JODKHO OOECleYyuTh HE TOJBKO  YCBOCHHE
OIPEENCHHBIX MPEIMETHBIX 3HAHUM, YMEHUN U HaBBIKOB, HO U ()OPMHPOBAHUE Y
yYalMXCsl MPUEMOB YMCTBEHHOW JESITEIbHOCTH, HEOOXOAUMBIX [JIsl KOPPEKUUU
HEJJOCTATKOB Pa3BUTUS JETEH, HCTIBITHIBAIOIIUX TPYAHOCTHU B MPOLIECCE OOYUYEHUSI.

APII HanpaBiieHa Ha peAIM3aLUI0 OCHOBHBIX LIEJICH:

® Co3MaHHWE OJIATOTPUATHOTO  TICHXOJOTO-TIEAArOTMYecKOro  KimMara  Jis
peanu3alu UHIMBUAYaJIbHBIX ClIOCOOHOCTEN oOydaronuxcs ¢ OB3;

e (QopMHpOBaHHE TIEIIOCTHOTO TMPEJACTABJICHUS O MHPE, OCHOBAaHHOTO Ha
PHOOPETECHHBIX 3HAHUAX, YMEHHUSX, HABBIKAX M CITOCO0aX JACATCIbHOCTH,

e MpUOOpETEHHE OMbITa PA3HOOOPA3HOW MACATEILHOCTH (MHAUBUIYATBHOU W
KOJIJIEKTUBHOM ), OTIbITA MTO3HAHUS U CAMOIIO3HAHUS,

® TIOATOTOBKAa K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpAa WHIWBHUAYaTbHOU
oOpazoBaTeabHON UM MTPOo(ecCHOHaTBLHON TPACKTOPHH.

[IporpaMma 1O XHMHM Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbLHON MPOTPaMMbl OCHOBHOTO OO0IIEro o0Opa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padodeil MnporpaMmbl
BOCIIMUTAHUS U C YUETOM KOHIICTIIUH MPENoJaBaHusl y4eOHOTO npeaMeTa « XuMHUsDH)
B 00pa3oBaTeNIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMHH JaéT TPEACTaBICHHE O IENIX, OOMeld CTpaTerHH
oOy4eHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
npeaMeTa, YCTaHABIIUBAECT 00s3aTeJIbHOE MPEIMETHOE coaepKaHue,



IPEeLyCMaTpUBAET pACIpEAENICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TE€MaM MPOrpaMMbl MO XHMHUH, OINPEAENSeT KOJIUYECTBEHHBIE MU
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUSI XHUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
0COOCHHOCTEM OOydarolmuxcsi, OINpEeAeNsieT BO3MOXHOCTU TMpeAMeTa Jis
peanu3anuyu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl, a Takke TpeOOBaHUN K
pe3ynbTaTamM 00y4eHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKaHUS.

3HaHWE XWMHH CIY>)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparoT (POpMUPYEMbIE XHMHUEH NPEJICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUM U 00 HSBOJIIOIMHU BELIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yueHne Xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUJII  caMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOy4JarommMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYaIOIUXCS;

criocoOCcTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHUHM OOECHEUMBAIOTCA CIELH(PUKON
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOPBIM  ABJISETCS — MEJaroruuyecku
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XUMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATHI XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHU
OPraHUYECKON XUMMUHU.



CtpykTypa coaepKaHHsl MPOTpaMMbl MO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 nmoaxoaa K €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKONH JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K JpPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IMPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAay4YHOMY 3HAaHHUIO H
METOJAaM IO3HAaHWs B Hayke. M3yueHue XUMHH NPOUCXOOUT C IPUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyX aroluid MUpy,
«bunonorus. 5—7 xknacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS MPU M3YyYEHUU BEUIECTB WU
XUMHUYECKUX PEeaKUui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHM B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsSI BaXKHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;



— HampaBJIEHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MpUOOIEeHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOIIUMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB IEATEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATEHOH W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCJI€ YMEHHA OOBSCHATP M OLEHUBATH SIBJICHUSA
OKpPYXAaIOIIEr0 MHpA, UCIOJIb3YysS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX MpPU pElIEHUU NpoOJeM B TOBCEAHEBHOM >KU3HU H
TPYJIOBOM EATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA U HANpPaBICHHOCTH NAJIbHEUIIErO
oOyJeHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOT0 0011Iero 00pa3oBaHus, coctaBiseT 136 yacoB: B 8 kiacce — 68 vacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaaeHTHOCTP aTOMOB XWUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX pPeaKui (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHHWM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHoctH MmertaimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COACPKaHUs KUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOWMpaHUE, PACMO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnexkrponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOMOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOU PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Krnaccudukanys XuMA4eCKUX peakinii o pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsitTue 0 ckopocTH xXumMudeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALIMM KHCIOT, WIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHUMHUUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue cepel U €€ coequHEHH B mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHHM OKHUCIEHHUS. A30T, paclpoOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THas KHCIJIOTa, €€ MOoJlyueHue, (PU3NUecKue U XUMHUYECKHE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, MHOuYBbl U BonoéMoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanne GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HIeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3y4YEHHE XUMHYECKHX CBOWCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpPEHUi, MOITyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHHUE MOJENeH
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IPOBE/ICHUE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psij
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BaxkHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXKawolleh cpeabl (MpeaeibHas AOMyCTUMAs
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed NMpH W3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mue ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsiyi, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsT XMMHUU 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
CaMOTIO3HAHUS, CAMOPA3BUTHS M COMMAIIA3AITIN 00yJarOIIHXCA.

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

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECC€ OTOM Y4YEOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TTPEICTABICHUS O BELIECTBE M XMMHUUYECKOM DPEAKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHHUS ),
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 pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCcCUOHATBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIeCTBOBAHUS, IOHUMAaHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >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 JHOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHbIE TOHSATHS (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 YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
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 —
XUMUYECKUH 3HaK (CHUMBOJI 3JIeMEHTa), XUMHudeckas (opMylia W ypaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMANBHYIO (DOPMY MpEACTABICHUS HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONW NEATEIbHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 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.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHUI0 HOBOTO 3HAaHWS, €ro HHTEpIpEeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIJIOBOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanyeckoit
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 «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI;

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 XHMMHYECKOrO »JJIeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM 000pY/IOBaHMEM, a TakKe TMpaBHiaM OOpalleHHsl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOM JI0JIEM PaCTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUUYECKasi CBSI3b, TETIIOBOU A (dEKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuentpauus [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;

ONPENIENATh BaJIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOM (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
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 CHEHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMN HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB TIO TONYyYEHUI0O U COOHPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuecTBO 4acoB Peamuzanus
BOCIIUTATEIbHOIO
Ne HaumeHoBaHue pa3jiesioB u JuaekTpoHHbIe (UU(pOBbHIE) MOTEeHUNAJIA Y4eOHOro
IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero 5 o0pa3oBaTe/ibHbIE PeCYPChI 3aHATHUS C YY4€TOM
a00ThbI . .
P HanpasJieHUi padouei
NPorpaMMbl BOCIIUTAHUS
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
(hopMupoBaHHE YMEHUI U
HABBIKOB OpPraHU3aluu
alMUCs CBOEN
Xumusi — BaxkHasi 00J1aCTh i
e TeTbHOCTH
€CTECTBO3HAHUS U bu6nmoreka [JOK
11 . 5 2 (opranuzanus
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c .
CaMOCTOSITENIbLHOM pabOThI
YesioBeKa
y4dauixcs, coonoieHue
TEXHHUKHU 0€30MacHOCTH U
TUTUEHUYECKUX TTPABHII)
(dhopmupoBanue
BemecTBa 1 XuMu4deckue bu6mmorekxa [{OK
1.2 15 KPUTHYECKOTO H
peakuuu https://m.edso0.ru/7f41837¢
JIOTUYECKOTO MBITIICHUSI
Hroro no pazneny 20

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

Bo3znyx. Kucnopon. [lonstue

2.1
00 okcHgax

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢c

(hopMUpOBaHHE HABBIKOB
OLICHKH,

CTPYKTYPUPOBaHUS
uHpopmanuu u



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

BBIJICJICHUSI TJIABHOTO,
BOCIHTAHUE
OTBETCTBEHHOT'O U
OepeKHOr0 OTHOUICHHS K
OKpYy>Karolleu cpene,
(hopMupOBaHHE YMECHHIA
JIOBOJUTH HAYaTyI0 paboTy

59 Bonopon.Ilonsitue o 8 bubmuoreka [JOK 110 KOHIIA, BOCITHTAHHE
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c S
CO3HATEIbHOMN
JUCIIUILIAHBI
(hopMHpOBaHHE OCHOB
9KOJIOTUYECKOM
53 Bopna. Pacteopsl. [TonsaTue 5 bubnmnorexa LIOK FPAMOTHOCTH, BOCIHTAHIE
00 OCHOBaAHUAX https://m.edso0.ru/7f41837c ’
MHTEpeca K y4eHHUIo, K
MPOIECCY TO3HAHUS
(dhopmupoBanue
CTpeMJICHHI BBIOMPATh
paroHaIbHBINA TyTh
OCHOBHBIE KJI1acChI pelleHus 3aaa4u,
2.4 HEOPraHUYECKUX 11 bubmotexa [JOK BBITIOJTHEHHS 3aJaHHS;
. https://m.edsoo.ru/7f41837c .
COETMHEHUI (hopMHUpOBaHHE YMECHHIA
PYKOBOJICTBOBATHCSI
MIPaBWJIAMH TIPH
BBITIOJTHEHHUH 3aJaHHM,
Hroro no pazneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3zb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

3.1

[Tepuonuueckuii 3aKOH U

7

bu6mmoreka [IOK

BOCIHTAHUE KYJIbTYpPbI



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

IIepnonnueckas cucrema
XAUMHYECKHUX dJIeMEHTOB JI.
N. Menaene-eBa. Ctpoenue
aroMma

XUMHYeCKas CBA3b.

https://m.edsoo0.ru/7f41837¢c

obmenus (popmupoBanue
YMEHH CIIyIlIaTh,
BBICKA3bIBaTh U
apryMEeHTHUPOBATh CBOE
MHEHHUE);

(dhopmupoBanue u

3.2 OKUCINUTEILHO- 8 bubmorexa LHOK pPa3BUTHE OLICHOYHBIX
https://m.edso0.ru/7f41837¢ .
BOCCTaHOBUTEJIbHBIC PEAKIIMH yYMEHUH
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edso0.ru/7f41837¢
OCO3HaAHUE
HEOOXOJIMMOCTH
IPUMEHEHHUS JOCTHKCHHIMA
PesepBHOE Bpems 3 bubmoreia HOK COBPEMEHHOU HayKu 1
https://m.edsoo.ru/7f41837c N
TEXHOJIOTHH JIJIs
paIroHaIbHOTO
MIPUPOJIOTIONH30BAHUS
OBILIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



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

9 KJIACC

KonuyecTBo yacos Peasmmzanus
BOCIIMTATEIBHOTIO
NOTEeHIHAJIA
DJIeKTPOHHbIE Y4eOHOro
HaumeHoBaHue pa3iejioB U TeM (uudposbie) 3aHATHA C
Ne ni/m IIpakTH4eckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE ydeToMm
padoTsI pecypchl HANPaBJICHUH
paboueii
NPOrpaMMbl
BOCIIMTAHUS
Pa3znea 1. BenecTBO M XUMHYECKHEe peaKu
11 [ToBTOpeHue u yriryosieHre 3HaHUN 5 bubnunoreka [JOK
OCHOBHBIX pa3/ieNioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
peakuun https://m.edso0.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOLUAIIHS. 3 1 bubnuoteka [JOK
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeAMHEHUS
51 OO1m1ast XxapaKTepUCTHKA XUMHYECKHX 4 1 bubnuorexa [IOK
anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
https://m.edso0.ru/7f41a636
COEIUHEHUS
53 OO6m1ast XapakTepruCTUKa XUMUYECKHIX 8 5 bubnuorexa [JOK

aneMmeHToB |VA-rpynnsl. Yriaepoa u

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



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

KPEMHUN U UX COCIUHEHUS

OO61as xapakTepuCcCTHKa XUMUYECKIX

bu6mmoreka [JOK
2.4 aneMeHToB VA-rpymisl. A30T, pochop u ux 7 https://m.edsoo.ru/7f41a636
COEIMHEHNS
Hroro no pazueny 25
Pa3nen 3. MeTaJliibl H HX COeAMHEHUA
. bubmuoreka [JOK
3.1 Obmpe cBoHCTEa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxxelme MeTauibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH YeJI0BEKA 3 bubmorexa LOK
' mn p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Hcnoans3oBanue
Ne uudgposbie
Tema ypoxa IIpakTuyeckue 000opya0oBaHusA
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI Toukmu pocra
pecypcsl
IIpenmer xumuu. Pone XuMuu B KU3HU
yenoBeka. Tena u Bemectsa. Jl.om. 1.
bubnmnoreka HOK JlaboparopHoe
1 PaccmoTtpenue BemecTs ¢ pa3anyHbIMU 1
. . https://m.edsoo.ru/ffod210c = oGopynoBaHue
duznveckuMu cBorcTBamMu. BBOIHBIN
uHCTpyKTax 1o Th.
Jlaboparopnoe
2 [TonsaTHe 0 MeToIaxX MO3HAHUS B XUMUU 1 bubmmorexa [JOK obopynosane,
A https://m.edsoo.ru/ff0d227e JTaTYNK
ANEKTPOIPOBOIHOCTH
[Tpaktnueckas pabora Ne 1 «IIpaBuna Jaruuk
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnmnoreka [JOK TEeMIIepaTyphl,
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ffod23dc ~ maGoparopHoe
obopynoBanuem». Muctpykrax mo Th. o0opynoBaHue
Yuctele BemecTBa 1 cMecu. CriocoObl Jaruuk
4 paznenenus cMmeceid. Jl.om. 2. Paznenenue 1 bubnmoreka [JOK 3JIEKTPONPOBOJHOCTH,
CMECH € ITOMONIbI0 MarHuTa. MHCTpyKTa) https://m.edsoo.ru/ff0d26ca = maboparopHoe
o Th. o0opynoBaHue
[Ipaktuueckas pabota Ne 2 «Paznenenue
P . P ! . bu6mmoreka [JOK Jlaboparopnoe
5 cMecell (Ha mprUMepe OYMCTKU MOBAPEHHOM 1 1
https://m.edsoo.ru/ff0d28c8 = oGopynoBanue
conmn)». Uuctpykrax o Th.
bu6muoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 nosmoreka L1

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) bubnmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI0KHBIE BELIECTBA bubmorexa [IOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmmorera LOK

YIPHOS 4 https://m.eds00.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBAa BEILIECTB.

10 Xumuyeckasi hpopmyiia. BaJeHTHOCTh bubmmorexa HOK

pMYyJ1a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX DJIEMEHTOB

11 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10Ji1 XUMHUYECKOTO JIEMEHTA B bubnnoreka HOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c

13 Konnuecto BemectBa. Monb. MosnsipHast bubmuotexa [JOK
Macca https://m.edso0.ru/ff0d5230
dusnueckue 1 XUMHUUECKHUE SIBJICHUS.

14 Xumnuaeckas peakius. Jl.om. 3. IIpumepst bubnmnoreka [JOK Jlabopartopnoe
(bU3NYECKUX U XUMUUYECKUX SIBJICHUM. https://m.edsoo.ru/ff0d37fa o0opyioBaHUE
Huctpykrax o Th.

[Ipu3Haku U yCcIoBUS TPOTEKAHUS
P y . P Jlabopartopnoe
xuMuueckux peakinuid. JI.om. 4. Peakiumy, bu6nuoreka [IOK

15 obopynoBaHue,
WJUTIOCTPUPYIOIIHE OCHOBHBIE TPU3HAKU https://m.edsoo.ru/ff0d3al16

. JIATYNK TEMITepaTyphl
XapakTepHbIxX peakunid. MHcTpykTax no Th.

16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubmuoreka [JOK Bechl S1eKThOHHLLE
XHWMHUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88 P

17 Brrunciienust KoimuecTBa, MacChl BEIIECTBA bubnuotexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKIUI https://m.edso0.ru/ff0d5708

18 Knaccudukanmst XaMUUECKUX peaKiiuii bubnuotexa [JOK Jlaboparopnoe
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(CoeMHEHHSI, PA3IIOKCHHSI, 3AMEIIICHUSI, https://m.edsoo.ru/ff0d3f34  oGopymoBanue
obmena). Jl.om. 5. Pa3noxxeHne 0CHOBHOTO
kap6onara meau (Il). Jl.om. 6. Peakumst
3aMelIeHHs MeU Kelle30M. MIHCTpyKTax 1o
Thb.
19 M. B. JIoMOHOCOB — y4€HBIH- bubnmoreka [JOK
JHIIUKJIONEINUCT. https://m.edsoo.ru/ff0d40c4
20 O06o6maromuii ypok mo teme «BemiecTa u bubnmnoreka HOK
XAMHYECKHUE PEAKIIAM https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTaB Bo3ayxa.
21 KI/IC?I}(/;XO — 3JIEMEHT U TIPOCTOE Beﬂy:cnao bubmorexa LHOK
poA P B ' https://m.edsoo.ru/ff0d448e
O3o0H
Du3nyecKkue 1 XUMUIECKHE CBONCTBA
KHCTIOpo/ia (peakluy OKUCIICHUS, TOPEHHUE).
posa (peaxu P ) bubmuorexa [JOK Jlaboparopnoe
22 [Tonsitre 06 okcuaax. Jl.om.7.
https://m.edsoo.ru/ff0d4614  oGopynoBaHue
O3znHakomMieHre ¢ 00pa3liaMu OKCHJIOB.
HNuctpykrax no Th.
CriocoObI MOTy4eHHs KHCIOpO/ia B
23 nabopaTopuu iqn OMBIH_IJ'IerHOﬂCTI/I bubmorexa LHOK
patop p ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoaa
TennoBoit 3 PeKT XUMUIECKOHN peaKInu,
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUHU bubmmorexa [TOK JlaTauk TeMIiepaTypbl
P P ’ https://m.edsoo.ru/ff0d4790 PazTyp
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIUIX
TormmuBo (He(Th, Yroidb K METaH).
25 3ar 513He1§1/1eql;oz . a, CIIOCOOBI Zro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
26 [IpakTuueckas padora Ne 3 mo Teme bubnmoreka [JOK Jlaboparopnoe
«[lomyuenue u cobnpanue KUCIOPOAA, https://m.edsoo.ru/ff0d4ae2 o0opynoBaHue
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u3y4yeHue ero cBoucTe». Mucrpykrax no Th.

Bomopoa — 35meMeHT 1 MpocToe BEIECTBO.

bu6nmoreka [IOK

27
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
du3nyecKne 1 XMMUYECKUE CBOMCTBA
98 Bogopoaa. [Ipumenenne Bogopoza. Jl.om.8. bubnmoreka [JOK Jlaboparopnoe
B3anmoneiicTBre BOAOpOJa C OKCHIOM MEIHN https://m.edsoo.ru/ff0d4dd0 o0opynoBaHue
(). Uuctpykrax mo Th.
bubnuorexa [JOK
29 [TonsiTHE O KUCHOTAX M COJAX https://m.edsoo.ru/f0d50d2 Jatuuk pH
30 CniocoObI noy4eHus BOAOPOia B bubnuotexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenne u cobupanue Bo10poaa brbmmorexa LTOK Jlabopatoproe
i . P AOPOZAa, https://m.edsoo.ru/ff0d4f42 ~ oGopymosanue
u3y4yeHue ero cBoucTB». Mucrpykrax no Th.
N bubmuotexa [JOK
32 M i1 00 .3 A
OJAPHEIN ODREM Ta30B. JAKOH ABOTANpO https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJTMYeCTBa BEIIECTBA
33 ra3a 1o ero U3BeCTHOMY KOJMYECTB bubmorexa LHOK
R Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIH 00BbEMY
Berurcnenus 006EMOB Ta30B M0 yPaBHEHHUIO
34 €aKIMX Ha OCHOBE 3aKOHA 0OBEMHBIX bubmmorexa [JOK
peakl i https://m.edsoo.ru/ff0d5708
OTHOIICHHI Ta30B
35 Du3NYeCKue ¥ XUMUIECKHE CBONCTBA BOJIBI bubmmorexa [JOK Haruk onireckoi
a https://m.edsoo.ru/ff0d587a IUIOTHOCTH
CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
36 Hatuuk pH
WHJUKaTOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. Hacklensbie u Bbubnuoteka LIOK JlaT4nk onTHYECKOU

HEHACBHIIIEHHbIE pacTBOPHI. MaccoBas 1o

https://m.edsoo.ru/ff0d5b40

INIOTHOCTH, JAaTYUK
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BEILIECTBA B pACTBOPE TeMIIepaTypbl
[TpakTrueckas padora Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
P . P vp . bubaunoreka [JOK Jlaboparopnoe
38 onpeaenéHHON MacCOBOM JoJei
N https://m.edsoo.ru/ff0d5eba obopynoBaHue
pacTBOpEHHOrO BeniecTBa». MHCTpyKTax 1o
Tb.
39 O6o6maromuit ypok no teme «Kuciaopos. bu6nuoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIaccuUKaIus, bubnnoreka IIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX brbmmorexa LTOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nuoreka [IOK Taranx pH
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA
43 ocHoBaHui. Jl.om. 9. OnbITHI, bubnmnoreka [JOK Jlaboparopnoe
MOATBEPKAAIOIINE XUMAYECKUE CBOWCTBA https://m.edsoo.ru/ff0d67ca o0opynoBaHue
ocHoBaHui. UHcTpyKTaxk o Th.
Kucnotsr: cocraB, kiraccudpuxanus, b K
44 (ukary n6nnoreka 11O =
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tony4yenne u XUMUYECKUE CBOMCTBA KHUCIIOT.
45 Jl.om. 10. OnBITEI, MTOATBEPKIAIOIIIHE but6mmoreka [IOK Jlabopartopnoe
XUMUYECKHE CBOUCTBA KUCIOT. MHCTpyKTaX https://m.edsoo.ru/ff0dfee2 o0opyaoBaHue
o Th.
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 [IpakTuueckas padora Ne 6. Pemenue bubmmoteka [JOK JlaGopatopHoe
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HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
coequHenui». Muctpykrax no Th.

https://m.edsoo.ru/00ad9b7c

obopynoBaHue

I'enernueckas cBI3b MCKY KJIacCaMu

bu6nmoreka [IOK

48
HEOPraHUYECKUX COCIUHEHUI https://m.edso0.ru/00ad9a50
49 CucreMaru3anys 3HaHUH, PELIeHUEe 3a1a4 bubnnorexa LIOK
. P At https://m.edsoo.ru/00ad9ch?2
50 O6o6maromuit ypok mo teme "OCHOBHbIE bu6nmoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHU" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KiIacCUPUKAITTN
51 XUMUUYECKUX AJIeMeHTOB. [loHsTHe 0 bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Iepnonnueckuii 3axoH u [lepnoanueckas
52 cHUcTeMa XMMHUYeCcKux anmemeHToB [1. 1 bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpynnbl, MOATPYIIE bubmorexa HOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubmuotexa [JOK
H3o0Tonml https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [leproanueckoit cuctemsr J{. U bubmmorexa [JOK
pHOA T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHYECKOTO dJIEeMEHTa 10
56 €ro moJioxkeHuIo B Ileproguueckoii cucteme bubnnorexa LIOK
pHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3aKoHa JIst
but6mmoreka [IOK
o7 pa3BuTus Hayku U npaktuku. 1. W.

MeneneeB — y4€HbIN, IEJATOr U

https://m.edsoo.ru/00ada96e
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rpak1aHuH

DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnmnoreka HOK
58 1
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
> Honnas xumuecias cossp L https://m.edsoo.ru/00adac34
60 KoBayieHTHas moJIsspHast XMMUYECKas CBS3b 1 bubmorexa LHOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeMosIpHas XUMHYECKas 1 bubnnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneis okHCICHHA L https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [HOK
peakuuu https://m.eds00.ru/00adb076
bubmmoteka [IOK
64 OKUCIUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/00adb076
bu6nuoreka [IOK
65 Meroz snekTporroro banarca L https://m.edsoo.ru/00adb33c
66 O6o6maromuit ypok no teme «CtpoeHue 1 bubmuoteka [JOK
aroMa. XUMHUYECKasl CBS3h) https://m.edsoo.ru/00adb486
O0o00meHre U cCHCTEMaTH3alks 3HAHUH 32
67 Kypc xumuu 8 kiacca (v Beepoccuniickas 1 bubmorexa [JOK
yp p https://m.edsoo.ru/ff0d61c6
npoBepouHas paboTa)
bu6mmoreka [IOK
P 1
68 CILICHHE 33124 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hcnoans3oBanue
Ne undgposbie
Tema ypoxka IIpakTnyeckue 00opyaoBaHuUs
n/n Bcero o0pa3oBaTe/bHbIe
padoThI Touku pocra
pecypcsbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XMMH4ecKux anemeHToB /1. 1 1 bubmmorexa [JOK
- T https://m.edsoo.ru/00adb59
MenpneneeBa. BBoaHbiil uHCTpyKTa) 110 Th.
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa LOK
P P https://m.edso00.ru/00adb6b6
1(50)2 (i ()
Knaccugukanus u HoMeHKIaTypa bubnuorexa [JOK
3 P P 1 & Hatunx pH
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU9eCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Oo6o06maromuit ypok no teme «lloBTopenue
5 U yriyOiieHue 3HaHUH OCHOBHBIX pa3/IesioB 1
Kypca 8 Kiacca»
6 Kaccudukanmss XuMruaecKux peakiiuii mo 1 bubmuorexa [JOK Jatuuk
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0  Temmepatypbl
[ToHsiITHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [ToHsiITHE O TOMOTEHHBIX U T€TEPOTr€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakuusax
IToHATHE O XUMHUYECKOM PAaBHOBECHH.
3 @DaKTOpHl, BAUSAIOLUIME HA CKOPOCTh 1 bubmuorexa [IOK

XHUMHYCCKOMU PE€aKIMU U IMOJIOXKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c¢c
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9 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust AAEKTPOIUTUYECKON TUCCOLUALINH. bubnnoreka [JOK Taranx pH
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edso00.ru/00adcd68
11 HonHbIe ypaBHEHUS peaKIIUit bubmorera [JOK
P peaxt https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE IIPEJCTABICHUI 00 bubmorera [JOK Hataik
pex . https://m.eds00.ru/00add5d8 = Temmeparypbl
AICKTPOJIUTUYECKON JUCCOIHAIITT
XHUMUYECKUE CBOKMCTBA COJICH B CBETE
13 MPEJICTABJICHUI 00 3JIEKTPOIMTUYCCKOU bubmoreia OK
ped P https://m.edsoo.ru/00add8b2
JACCOLHAIIN
bubmuoreka [JOK
14 I1 i H
OIATHE © THAPOITHSE CoTIen https://m.edsoo.ru/00add9d4 Hariic p
bu6mmoreka [JOK
15 006006 i
ODHICHUE 1 CHCTCMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1. «Pemenune
16 SKCIEPUMEHTAIBHBIX 3a1au». MHCTpyKTa) bubmotexa [JOK JlaGoparoproe
P A 26 https://m.edsoo.ru/00addbfa ~ oGopymoBaHue
mo Th.
O06o0maromuii ypok 1mo TemMe
17 «DIIEeKT OJ'II/ITI/I‘I};I::KaH HCCOIAAIUS bubmorexa [JOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB. bubmuorexa [JOK
XHMMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTa,
19 XI/IMII?IquIiII/I(Ie3 Ci[OfICTBa TOJIyYECHHUE bubmmorexa [JOK Hatuuk pH
’ v ’ https://m.edso00.ru/00ade104 P
MIPUMEHCHHE
20 [TpakTuyeckas padora Ne 2 o Teme bubnuorexa [IOK JlaGopatopHoe
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«IToryyeHue CONTHOM KUCIOTHI, U3yUCHHE https://m.edsoo.ru/00ade348  oGopymoBanue
e€ crorcTB». MucTpykrax no Th.
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
21 €aKlui, €ClIM OJJUH U3 PEarcHTOB JIaH B Bubmmorexa LIOK
p ’ p https://m.edso0o.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnunoreka [JOK
IpYyIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
23 Haxo;xlz[eHHe cephl I/I(beé coenHHeI})H/HZ B buGnnorexa [IOK
p ’ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBojnopoi, ctpocHHE, (U3HUECKUC U bubnmoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA Bubmmorexa LIOK Haruuk pH
’ https://m.edsoo.ru/00adea28 P
MIpUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6nuorexa [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI
97 Brruucnenue MaccoBoil 0JIM BBIXO/1a bu6mmorexa [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTrKa 3J1IeMEeHTOB V A-
28 rpynmnsl. A30T, pacipocTpaHEHHE B bubnnorexa [JOK
npupoze, Gu3ndecKkue u XuMHIECKHe https://m.edsoo.ru/00adeeat
CBOMCTBA
AMMUaK, ero pu3nvIecKkne 1 XUMHICCKHUE bubmuorexa [JOK
29 N ¢ 1 Hatauk pH
CBOMCTBA, OJIyYECHHE U TPUMEHEHUE https://m.edso00.ru/00adf004
30 [TpakTuueckas padora Ne 3 mo Teme bubnmoreka [JOK Jlaboparopnoe
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«[Tony4yeHne aMMuaKa, U3ydeHHE €ro https://m.eds00.ru/00adf180 = oGopymoBanue
cBorcTBY». MHCcTpykTax no Th.
A3oTHas KACI0Ta, €€ (Ppu3nIecKue u buo OK
31 . ¢ uosmotea I Hatuuk pH
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
32 B KQU€CTBE MUHEPAIbHBIX yIO0OPEHUMN. bubmuorexka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHCJIOTa, GU3HMYECKUE U XUMHUCCKHE bubmmorexa [JOK Hatuuk pH
o https://m.edso0o.ru/00adf68a p
CBOICTBa, MOJIy4YeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEPaJIbHBIX yI0OpeHuil. 3arps3HeHne Bubmorexa LIOK
p . yAooP - arp https://m.edso00.ru/00adfc20
NPUPOJHOM cpenibl hochatamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
35 .
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusnveckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6mmoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)
bubmuorexa [JOK
37 b & H
roJIbHAs KUCJIOTa B €€ COJTU httos://m.edsoo.ru/00ae006¢ Jatauk p
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriaekuciioro rasa. bubnmoreka [JOK Jlaboparopnoe
KauecTtBenHas peakuus Ha kKapOoHAT-HOH". https://m.edsoo.ru/00ae027e = obGopymoBaHue
Nucrpykrax no Th.
39 [lepBoHayanbHBIE TOHATHUS 00 bubnuorexa [IOK

OpraHn4YCCKUX BCIICCTBAX KaAK O

https://m.edso0.ru/00ae054¢
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COEMHEHUSX YIIIepoia

40 Kpemuuii u ero coenqunenust bubmorexa [IOK
https://m.edso00.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue
a1 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmuorexka [JOK JlaboparopHoe
«Baxnennme HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2 = obGopymoBanue
coenuHeHus». MHcTpykTax no Th.
42 O6o6maromuii ypok no teme «BaxuHeiime bu6mmoreka [JOK
HEMETAJJIbl U UX COCTUHECHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTepuCTHKa XUMUYECKIX
43 3JICMEHTOB — METaJIOB. MeTalinuecKas bubmuoreka [JOK
CBSI3b M METAJUIMYECKAsl KpUCTAIIINYeCcKas https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKue CBOMCTBA METAIIOB
XHUMHUYECKUE CBOKCTBA METAIIJIOB.
44 DNEKTPOXUMHUECKUA Psi/I HAMPsKEHUH bubmmorexa [OK
https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mme crmocoOb! MOTYyYEHUsT METAJLIOB.
45 CruiaBbl. BeruuciieHust o ypaBHEHUSIM bubnuotexa [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.eds00.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB Bubmmorexa LIOK
https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47 [Henorrsic MeTaet https://m.edso0o.ru/00ae14b2
bubnmoreka [JOK
48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KaTUs httos://m.e dsogru 1003614b2 Hatuuk pH
49 [IlenouHO3eMENBHBIE METAIIIIBI — KAIBIUN U bubmuorexa [JOK

Mar"Huim

https://m.edso0.ru/00ael15e8
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bubmuoreka [JOK

S0 Baxtueliue CoeuHeRus Kabius https://m.edsoo.ru/00ael15e8
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
51 peaKkIuii, eciii OJIMH U3 PEarcHTOB JaH B
n30BbITKE.
" N bubnmoreka [JOK
52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS https://m.eds00.ru/00ae1886
[IpaxTuueckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOJIBI M METOIBI €€ Bubmiorexa LOK Jlaboparoproe
https://m.edsoo.ru/00aelae8  oGopymoBaHHE
ycrpanenus". Muctpykrax no Th.
. bubnmoreka [JOK
>4 AJroMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubmmorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 AKeneso https://m.eds00.ru/00ae1d86
57 Oxcupl, TupoKcu bl u conn xenesa (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
58 peaxkiuui, eciiy OJUH U3 pEareHTOB
COJICP)KUT TIPUMECH.
ITpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATIBHBIX 33/1a4 10 TeME bubnmoreka [JOK JlaGopatopHoe
«BaxHelnme MeTaiIbl U KX COCIUHEHUS. https://m.edso0.ru/00ae3de8 obopynoBaHue
Nucrpykrax no Th.
50 Beruucnenus maccoBoil 01U BhIXO1a bu6mmorexa [JOK
IIPOAYKTA PEAaKLIUU https://m.eds00.ru/00ae1750
61 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
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peaKkuuid.

O6o0maromuii ypok 1o teme «Baxuenme

62 1
METAJIJIBI U UX COCTUHEHUS
63 BemectBa u Mmarepuansl B HOBCETHEBHOM 1 bubnmoreka [JOK
YKU3HH YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH bubnmoreka [JOK
64 1
cpeasl https://m.edso0.ru/00ae4270
65 Poap XxumuM B pelieHnn 3KOJ0THYECKUX 1 bubnnoreka [JOK
npodiem https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O60011eH1Ee 1 bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bub6nuorexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe oOIIeCcTBO
«3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. I1. Y. becnanos, M.B. JlopodeeB Peanu3zamus o6pa3oBaTenbHbIX IPOrpaMm
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HAIIPABICHHOCTEN IO XUMHUH C
HCIIONIb30BaHUEM 00opynoBanus IeHTpa «Touka pocta» MeTtoauyeckoe
rmocobue Mockaa, 2021

2. Xumus (6a30BbIii ypoBeHb). Peammuzanus tpeboBanuit ®I'OC ocHOBHOTO
oO1ero oopazoBaHusi: MeToanueckoe nmocoodue s yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. Ilmuyrumnoin. M. : ®I'BHY «MHCTUTYT

cTpaTeruu pa3Butusi oopazoBanusi PAOy», 2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://m.edsoo.ru

2. https://fg.resh.edu.ru

3. https://fipi.ru

4. https://chemistry-at-home-together.ru

5. https://vk.com/video/@polytechmuseum

6. https://resh.edu.ru



