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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEero 00pa3oBaHus, MPEICTaABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUU MPETNOIaBaHusl Y4eOHOT0 npeaMeTa « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Oa€T TPEACTaBICHHE O MENAX, OOILIel CTpaTeruu
o0y4yeHUs, BOCIUTAHUS U PaA3BUTHUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTebHOE IpEAMETHOE COJIEpKaHMUE,
peayCMaTpUBAET pACOPEACICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEAENSIET KOJWYECTBEHHBIE H
Ka4e€CTBEHHbIC XapaKTePUCTUKU CoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHHU C y4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O O0IIero oOpa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHM CIYXKHUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpeaCcTaBiICHU O MaTepUaIbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3aliiii  BO3MOXKHOCTEM i CaMOpa3BUTHUA |
dbopMupoBaHUs KyJbTYPhI TUYHOCTH, €€ o0mIel 1 ()YHKITMOHATFHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJalImuxcsi, HABBIKOB HMX CAMOCTOATEIHLHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(DHECCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOIO MBIIUJIECHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MVIS1a HA €AUHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIa/l B IKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOyYEHMHM XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOIM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XHMHH Ha ONpPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepaHus MporpaMMbl MO XHUMHUU CHOpPMHUPOBaHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepunonnueckoro 3akoHa /J[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBA3U;

— TMpeACTaBICHUM 00 DSIEKTPONIUTHYECKOW JMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHAS (QYHKIUKU OOBSICHEHHS M TMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOMXHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U IOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHUMHH  CIIOCOOCTBYET  (pOPMHPOBAHUIO
MPEJCTABIEHUS] O XUMHAYECKON COCTABJISIOLICH HAYYHOU KAPTHUHBI MHUpA B JIOTHKE
€€ CHUCTeMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XMMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIoMUNA MUpPH,
«buonorus. 5—7 knacce» U «Puzuka. / Kiacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (POpMUpOBaHHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B ()OPMUPOBAHUU CUCTEMBI XHMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MMOJIOKEHHM,
JOCTYNHBIX OO0O0OIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIBHOH U Yy4eOHO-HCCIEA0BATEIHCKOM
AESITebHOCTH, OCBOCHHMM TpPaBUJ 0OE€30MacHOro OOpalleHHsl C BEIeCTBAMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IIEeTH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHATHIO PEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBIEHHOCTh OOyYeHHs Ha CHCTEMaTH4eCcKoe MpUOOIIeHHUE
O0yJarommxcss K CaMOCTOSATEIbHOW ITO3HABATEIBHOW EATEIHHOCTH, HAyYHBIM
METOZlaM TIO3HaHUsA, (HOPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieyeHre ycnoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00 Yy4arOIIUMUCS
OTbITa PAa3HOOOpPA3HON NEATEIHHOCTH, IMO3HAHUS M CaMOIO3HAHUSA, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITIETCHIIMI), WMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (QopmupoBanue oOmiel (QyHKIUOHAIBHOW U  €CTECTBEHHO-HAy4YHOMH
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSACHATP M OLIEHUBATh SIBICHUSA
OKpY’KaloILlero MHUpa, HCIOJb3Yys 3HAHUS U OMNBIT, MOJIYYEHHbIE NPU H3YYEHUU
XHMUH, TPUMEHATh HUX IpPH pELIeHUH MpoOJeM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 00y4aromMXCsi T'yYMaHUCTHYECKUX OTHOUICHMH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(Uis M HAIpaBIEHHOCTU AajbHEHIIEro
o0yJeHUsI.

OOmiee 4MCIO 4YacoB, OTBEACHHBIX JMJII H3YyYEHUS XHMHU Ha YpOBHE
OCHOBHOT'0 0011Iero o0pazoBanus, coctaiseT 136 yacoB: B 8 kiracce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurarensHbii MOTEHIMAI IPEIMETA « XX UMUS) PEATU3YETCS YEPE3:
MCITOJIb30BAaHUE BOCITUTATEIHHBIX BO3MOXKHOCTEH COJEPIKaHUS TEMBbI 4epe3 moa0op
COOTBETCTBYIOIIUX 3a/1a4 JIJIsl PEUICHUS.

BxiaroueHre B ypOK UIPOBBIX HpoLEAyp Uil TOAJACpPKaHUS MOTHBALIMU
00y4Jaromuxcs K MOJy4YeHUI0 3HAaHUH.

[Ipumenenne Ha ypoOKe HHTEPAKTUBHBIX (opM padoThl ¢ O00ydYarOUIUMUCS:
WHTEJUIEKTYaJbHbIX  WUIP, CTUMYJIUPYIOIIMX  [MO3HABATEJIbHYID  MOTHUBALIUIO



oOyyJaromuxcs

[Ipumenenue rpynmoBoil padoTel wWiM paboOTbl B Mapax, KOTOpPbIE ydar
oOy4aromuxcs KOMaHIHON padoTe ¥ B3aMMOJAEHCTBHUIO C APYTUMH O0YyYaroUUMUCS
MPUBJICUCHUE BHUMAHMS OOY4YalOIIMXCS K LIEHHOCTHOMY acHeKTy H3ydaeMbIX Ha
ypoKax TpPEeIMETOB, SBJICHUN W COOBITHH, WHUIMUPOBAHUE OOCYXKICHUI,
BBICKa3bIBaHUII CBOEro MHEHMs, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHUS K
M3y4aeMbIM COOBITUSM, SIBICHUSIM, JIULIaM, COTJIACHO TUIaHY 3HAYUMBIX COOBITUI



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYanbHBIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMHUHU. UHUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE »JJIeMeHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHasi Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IMHHMI] BemiecTtBa. PacuéTel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYI0H, MpaBuiaMu paboThl B JabOpaToOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUYEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCJIOTOM) sIBICHUN, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHMS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
W3y4deHHE CIOCOOOB pas3JeieHHsl CMeced: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKH TTOBAPEHHOU
comu, HaOMIOJEHWE W  ONHWCAaHWE  pPEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue kuciopoja B mpupone, (U3nyeckue M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupasl. Ilpumenenue xucnopona. CrnocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoje. O30H — alioTponHas MoAu(UKaIUA KUCIOPOaa.

TemoBoll 3(p(EKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT M mpocrtoe BewmecTBo. Haxoxnaenue Bomopona B
npupojsie, (Gu3MUecKue MW XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHUSIM.

®usnueckne cBoOicTBa BoAbl. Boma kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomniie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcumoB. ®Pusznueckue M XUMHUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHWM: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PuU3NUECKME U XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
[Tomyuenue KucCIOT.

Conu. Homenkiarypa coneil. @U3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBs3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHnsi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pACIO3HABAHME W HW3Y4YCHHE
CBOWCTB BOAOpOJia (TOpeHue), B3aumoaencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUs OKPACKH MHAUKATOPOB B PacTBOpPAxX KHUCJIOT U IIEIOYECH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUW HEUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHCHUE OJHOTO METaljla JAPYTMM U3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BaxHeliine Kiacchl HEOPTraHUYECKUX
COEIUHECHUIY.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KiIAaCCUPUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB [].
N.  MengeneeBa.  KopoTkonepuogHas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cuctembl xumuueckux snemeHToB [l. . MenneneeBa. Ilepuobl
u rpynnbl. DPU3NUECKUI CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB Iepuoja u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XWMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbBI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS HayKu W npaktuku. [[. V. MeHueneeB — yd€HBIN H
IrpakIaHUH.

Xumunueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSIpHAsi) CBA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  pPEAKIIUU.
[Iporuiecchl OkuCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHE OO0pa3IOB BEMIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceazu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAHHE KaK OONIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MOHATUS: Hay4YHBIM (hakT, TUIIOTE3a, TeOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IIEKTPUUYECKUI 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COMHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MuUHEpasbl, TOpPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoanueckasi cuicteMa XMUMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalvs, KajdblUUsi M UX
COEIMHEHUII B COOTBETCTBHM C IIOJOXEHUEM »3JIeMeHTOB B llepmonnueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUIIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUECKHE
CBOMCTBAa BEILIECTB, OTHOCAILIMUXCS K Ppa3IWYHbIM KjaccaM HEOPraHHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4eCKUX peakiuii Mo pa3InyHbIM pU3HAKAM (T10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyeckol peakiuu. lloHstue o0 00OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusax. [[OHSITHEe O TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. llonstre o karammse. [losTre 0 xuMuueckom paBHOBeCHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJOXKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUU



OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMHA C  HCIOJB30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKAHUS peaKIMid HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBaHMW U coOJeil B CBeTe NPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEHIETOK HEOPTraHMYECKUX
BEI[ECTB — METAUIOB M HeMeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTH
pacTBOpPOB BEIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IWIEJOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJCO  MAaTEpUANIOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TNPOTEKAHUS  peaklWii  HOHHOrO0  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBKD KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OOmiast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHUYECKHME CBOWCTBA HAa NpPUMEpPE  XJIopa
(B3auMoOZEICTBUE C METalIaMH, HEMEeTajulaMH, UIeJao4aMu). XJIOPOBOJIOPO/I.
CosnsHass KUCJIOTAa, XUMHUYECKUE CBOMCTBA, MOJIydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YeJoBeKa. BaxHeWline XJIOpHUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne M (puanyeckue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKkre cBorcTBa. OKCHIBI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3nUecKue W XHMHYCCKHE CBOMcTBa (0Omue Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XUMHUYECKHE pPEakiluy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B TpUpPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIICHHS. A30T, pacCIpOCTpaHECHHE B MPHUPOJIE,
dbuzndeckue U XumMudeckue ceorctra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBolicTBa (0OmIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crueruduyueckue).
Hcnons3oBanne HUTPATOB U COJIM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuii. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl COSAUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutotTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHUE CBOWCTRA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUSCKUE CBOMCTBA,
nosydenue. Mcnons3oBanue GocdaroB B KaueCTBE MUHEPATHHBIX YI00pESHUIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
Monu(UKALMK, PACHPOCTPAHEHHE B TPHUPOJAE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupone. OKCUAbl yriiepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPTraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumote3a r1ino0anbHOrO0 MOTEIUICHUS KiIUMaTa, NapHUKOBBIN
addekr. YroapHas KUcI0oTa U €€ coiu, X (GU3NIECKHEe U XMMUYCCKHE CBOMCTBA,
nojiyueHue u mnpuMeHeHune. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIIEBOAOPONOB (Yyrojb, NPHUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BaKHBIX BEIIECTBAX: JKUPaX, OCNIKaX, YIIIeBOJaX — H UX
poii B OKM3HM 4YeJOBEKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue U XUMHYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmenerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcuse kpemuusi (IV) u kpemaueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHellline CTpOUTENIbHbIE MAaTepHAlIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOrO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBa
rajjoreHoB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIb30BaHUE BUICOMATEPHATIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHUMHUYECKHUX CBOICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HUX COETUHEHHH (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W UW3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
WX TIPOTEKaHUsI, B3aUMOJIECTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTa3a, MOJyuyeHUEe, COOMpaHue, paclo3HaBaHUE U H3YyUEHUE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o reme «BakHelIie HeMeTaluIbl ¥ UX COSTUHEHUS).

MeTaJsibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMudeckux diaemeHtos . .
MenneneeBa u cTpoeHus: atToMoB. CTpoeHne MeTaiuioB. MeTtamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTaJUIMYecKass  peum€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaioB. PU3NYECKre ¥ XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl ToNyyeHus MeTauioB. [loHATHE O KOPpPO3UM METAJNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYTyH, JIOPaFOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTasuibl: NONOXKEeHUE B llepuogmyeckoil cucremMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJICHUE B IPHUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCUJIbI U



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCAVUHEHUN.

IllenouyHO3eMENBHBIE METAXJABl MarHMi MW KaJblHMH: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, Hax0XkAeHue B npupoje. Duzndeckre 1 XMuMHUYECKUE CBOMCTBA MarHus
U Kanblus. BaxkHelmue coequHeHHUs KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: nonoxxenue B [leproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHUe aroma, HaxoxzaeHue B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cucteme XuMHUECKUX 3IIEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJaeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kese3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJIECUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXKHO HCIIOJIb30BAHUE BHEOMATEpPUAJIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPHANOB), MPU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEaKLU Ha WOHBI: MATHUS, KaJbLUs, aJIOMUHMS, LIMHKA, Keje3a
(IT) u xene3a (I11), meau (1), HabmroneHNE U ONMKMCaHUE TPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMM HATpus, Kajuusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpY KaoUias cpeaa

BemecTtBa m Marepuasibl B ITOBCETHEBHOM JKHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBas momornrs npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas AOoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaoOB (CTEKIIO, CIUIaBBI METAJIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemmunie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU W3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (DakT, ruUmoTes3a, 3akKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUSA, IEePUOJTUIHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICIb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOIOTHS, MaTePHUAIIHI.

dusnka: MaTepus, aToOM, OSJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJA, JJICKTPHUUCCKUN 3apsj, MPOBOJHUKH,
TOJYNIPOBOIHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, PACTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SIUHUIIBI M3MEPCHHS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHHWe, OWocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaATbl, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUralOTCAd B XO0J€ OOy4YEeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHbIMU U JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYaKOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAlMd U
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKUM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HH(OpMaIuel o
NEPEIOBbIX JOCTMXKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpU
BBIMIOJTHEHUU y4E€OHBIX, TO3HABATEIbHBIX 3aJ1ay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoliecce JTOW yueOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKHW WU COCTABJISAIOLINE
OCHOBY I TTOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI, B3aAUMOCBSI3SX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HAOIIOaeMbIX IMPOIECCOB M SBICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHOW M UYMUTATENIbCKON KYJIBTYpPbI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIIbHOM paboThl € Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa3oBaHWIO, TPOCKTHOW H  HMCCIEIOBATEIIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKWU3HHM, OCO3HAHWE IOCICICTBUNA U
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH  COONIOZIEeHUsS TMpaBwi 0O€30MacHOCTH Tpu  OOpallleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3yJibTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHCJIC Ha
OCHOBE TPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBIOOP
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpoheCCHOHATIBHOM JeATeTbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOo(dEeCCHOHATBHOMN Cpejie;

6) 3K0JOrH4YeCKOro BOCIIHTAHMA:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHUE K TPUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3I0pOBbIO, OCO3HaHWE IIEHHOCTH COOJIIOICHUS
paBujI O€301IaCHOT0 TTOBEJICHUS MPU pabOTe ¢ BEIIECTBAMU, a TAKKE B CUTYaIIUSX,
YIPOKAIOMINX 3I0POBBIO M )KU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTh 3HAHUSI, TOJIy9aeMble MPU W3YYECHUU XUMHH, IS
pEILIeHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOWIEH NPUPOJIHOU CPEOM, JJIsI OBBIIIECHUS
YPOBHSI  DKOJIOTHYECKOH  KYJIBTYPBI, OCO3HAHHUS TIJIO0AJBRHOTO  XapaKTepa
AKOJOTHUECKUX MPOOJEM M IMyTeH WX PEIICHHUS TOCPEICTBOM METOJOB XHMHUHU,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLUAJIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeaMETHBIX pE3yJBTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PCHHUS  OOINCHAYYHBIC TOHATHA (3aKOH, TEOpHS,
MIPUHIIAII, TUTIOTE3a, (aKT, CHCTEMA, MPOIECC, SKCIIEPUMEHT M JIPYroe.), KOTOphIe
HCITOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYEOHBIX IpEAMETax W ITO3BOJIAIOT Ha
OCHOBE 3HAHHM M3 ITUX IPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IETOCTHOM



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OecneunBarOT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUHU
3HAHUMN: PACKPBHIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJETbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE paCCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TIO3HAHMS TIOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBbHBIC TPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJ JJIEMEHTa), XUMHYeckas (opMyna M ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA:

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IJIAHWPOBAHHUIO, OpPraHU3allUd W TIPOBEJECHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (OPMYIHpPOBATH 0000IIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HWHGHOPMAIHIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHUBATh MPOTHBOPECYMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTM  UCHOJIb30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHbIX TOMCKOBBIX CHUCTEM,
CaMOCTOATEIBHO BHIOMPATH ONTUMAIBHYIO (POPMY MpEeACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIO0XKHBIMH CXE€MaMH, JuarpaMMamH,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(DOPMALIMIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe eiicCTBUS:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora W (Wiad) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIHpOBaTH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  TOJYyUYEHHbIE  pPE3yJbTaThl  IMO3HABATEJIbLHON
NESTENbHOCTA B YCTHBIX W THMCBMEHHBIX TEKCTax; JeliaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOT'0 IKCIIepuMeHTa (1abopaTOpHOTO OIIbITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

yMEHHUSI y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU HMCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerysiTuBHbIC YHHBepCaJibHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CAaMOCTOSITEIBHO ONPEAENATh UEIU AESATEIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIWMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d(pPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSTENBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JCUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJIbTaTa 3asBICHHON LIEJIU, YMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHMIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanibHOM paboueil mnporpammon,
BBIICJIAIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHOM oOnactu  «XUMUS», BUIBI
NEATENBHOCTA MO  TOJYYECHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETECHb
OKHCJICHUS, XUMHYECKas PEaKius, KiacCUPUKAIUS pEaKiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKUMH 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BON AP (EKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PACTBOP, MAaccoBas JOJs1 BEIIESCTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsI COCTaBlIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIN;

e ONpENENSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHApPHBIX COCTUHEHUSX,
CTENIeHb  OKHCJEHHUS  DJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W HOHHAasi) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XKeHUsl B Ilepuonnueckon cucreme,
3aKOHOB COXPAaHEHHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHyr ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMHMYECKHX DJJIEMEHTOB: pa3JIM4aTh TMOHSTHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbIIME TEPHOJBI, COOTHOCHUTH OOO3HAUEHWS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHUYecKux siaemeHToB [J[. .
MenzaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeaeneHle uX mo 3JEeKTPOHHBIM CIIO0IM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkAasi ONMMCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaUY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XUMHUYECKUX TMpEBpalIeHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO ¥  MOJISIPHYIO  MAaccChl
BELIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaKIUY;

IPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIHU3
U CUHTE3, CpaBHEHHE, 00O0OIIEeHHE, CHUCTeMaTH3aluio, KIACCHU(PUKALHUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — i M3y4eHUs CBOMCTB
BEIIECTB W XHMHYECKHX pEaKUHUH, €eCTECTBEHHO-HAy4YHbIE METOBbI
MO3HAHUSI — HAOJIOJIEHHE, W3MEpPEHUEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ NIpaBWJaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakXKe TMpaBujiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOJa U KHUCIOpPOAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XUMHUYECKHE  AKCHEPUMEHTHl MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOIIBI HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHUWA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIisi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAs HUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBEcHE, OOpaTUMble W



HEOOpaTUMBbIE PpEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAHOBIICHHE,
amoTponus, aMm(pOTEepHOCTh, XUMHUYECKass CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYeCKasi), KpUCTAJIIMYECKass pemeéTka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEaKUHH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHYECKYIO CHMBOJIUKY [UJII COCTaBjieHUs (Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneéHHOMY KJlacCy COEIUMHEHUU 1o (opmyiam, BHA XUMUYECKOH
cBs3W (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyle, XxapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPraHWYECKHUX COCAMHEHMM, THUI KPUCTATUIMYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MU XapaKTepU30BaTh
Tabiuunyto Gopmy [lepuonnyueckoid cucTeMbl XHUMHYECKHX 3JIEMEHTOB:
paznuyarh TOHATUS «rjaBHas noarpymmna (A-Tpynma)» U «1moboyHas
noarpynmna (b-rpymma)», wmanbie u OodblIME TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacmpeneneHue WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npeaenax MallblX MEPHUOJIOB U IIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTEIICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTHYECKOM JHUCCOLMALMMU  KHUCJIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peaKkiuil, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyme
COCMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAaHUS  XMMHUYECKOM  MOCylAod |
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TOJYYECHUIO U COOMpPaHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKJAIOIINE  KAUYeCTBEHHBIA  COCTaB
pa3IMUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU/-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIUKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpAIlMU MBICIUTEIBHON NESATeIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3AlNIO, BBISIBICHHE
NIPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOICHNe, M3MEpPEHUe, MOJICIUPOBAHUE, JKCIEPUMEHT (peajbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMUYECKHE TOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK
' U COIsIX https://m.edso0.ru/7f41837¢
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUMN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX diieMenToB JI. U https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue aroma
X €CKas CBSI3b.
L, | Dmecoras casas . Busmmorera LIOK
) KucTer https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837c¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. bu6mmoreka [JOK
13 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKAa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 anemeHToB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCTUKa XUMHIECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

N bubnuoteka [IOK
3.1 Obmwie cBoiCTBa MCTANLIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetime MeTaiuibl U UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 B CTBAa U MaTEPUAIBI B )KU3HHU YEJIOBEKA 3 bubmmorexa [OK
) ee P T https://m.edso00.ru/7f41a636
Hroro mo paznmery 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmer xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MO3HAHUS B XUMHH 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnnoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIO0BaHUEM»
Uucteie BemecTBa U cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckast pabota No 2
5 Pasenere cmeceli ( ene 1 bu6mmoreka [JOK
(PasICIIeHE eMec H“ Ha IpUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOJCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKU 1 bubmuoreka [IOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie u clOKHBIE BEIllECTBA 1 bubmmorexa [IOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIECTB.

bubmuoreka [IOK

10 X .B
umrieckas popmyna. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmmoreka [JOK
Momnsprast macca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUUEcKas peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMS MacChl BEIIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konmdecTBa, Macchl
17 BEIIIECTBA [0 YPABHEHHUSAM XUMHUYECKHUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IIeHre 1 bubmorexa [OK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padora Nel mo teme bu6nuoreka LIOK
«BelecTBa 1 XUMHYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

BO3ayxa. Kucinopos — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocrtoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS Bubnuorexa LIOK
foposia (peartt 8 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 okcumax
Crioco0sI MoJTydeHusT KHUCIOpOoia B
23 1a00paTOpPUH U MPOMBILIUIEHHOCTH bubmmorexa [OK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TenoBoii a3pdexT xumuueckoit
24 peaKIu, TIOHIATHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommBo (HedTh, yroyb ¥ METaH).
25 3ar XSHGIEHG(EOS ’ a, CIocoObI gro bubmorexa [TOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITomyuenue u cobnpanue Kucaopoaa brbmmorexa [IOK
yi _ p poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u npocToe bubmuoreka [IOK
BeniecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKue 1 XUMHUYSCKHE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIIOTAX M COJISAX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MOMy4eHHs BOJAOPOIA B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITomyuenue u cobupanue Bo10poJia,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHblii 00bEM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHMYECTBA
33 BEIllECTBA rasa Mo €ro M3BECTHOM bubmorexa OK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIIMHM Ha OCHOBE 3aKOHA bubmorexa TOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dOu3nvecKrue 1 XMMHUYECKHE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmil. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HacbilieHHbIE
37 Y HEHACBIIIIEHHBIE PacTBOPHI. MaccoBas bubmorexa [IOK
t P PP https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIacCHUpUKAIUS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n XuMHU4ECKHUE CBOMCTBA bu6mmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa IOK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Penrenne
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas cCBA3b MEXKy KilacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo0.ru/00ad9a50
bubmmoreka [JOK
49 O06o0meHre U cUCTeMaTU3alys 3HaHUH
m H https://m.edso0.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie MOTBITKH KIacCU(pUKAITIT
bubmuoreka [IOK
51 XHMHUYECKUX AIeMEHTOB. I loHsATHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6nmoreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMOB 371eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanaeckoro 3akoHa Jist
57 pa3BuUTHS Hayku U ipakTuku. /1. . bubnuoteka [IOK
MenneneeB — y4€HBIN, IEJAror U https://m.edsoo0.ru/00ada96e
TrpaKIaHUH
DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnnoreka [IOK
58
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 14
OTHAA XHMIHCCKaL CBASE https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XaMuueckas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoJisipHasi XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62
CTetient okucieHis https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuoreka [IOK
peakuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEU bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtponeHas padora Ne4 o teme bubnuoreka [IOK
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«Ctpoenne aroma. XuMUYECKask CBSI3b»

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O000menue u 1 bubmmoreka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000menue u 1 bubmmoreka [IOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9chb2
68 PesepBHblit ypok. O6001IeH e 1 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpouabubie | IlpakTuyeckue
n/n Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
[Ieproanueckuii 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX 3eMeHToB /I, W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMu4ecKux 1 bubnunoreka [IOK
peaKUii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaku. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa [OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE 0 XUMHUUYECKOM PAaBHOBECHH.

bubnmoreka [JOK
8 @DakTOpBIl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 nncfounauHHpCI/mLHHe U cina0bIe Bubmaorexa HOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIIUN bubmmorexa HOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE MPEJICTABICHUNA bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIMTUYECKOMN TUCCOIHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITAIIN
14 TTousarue o ruapoanse cojeit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubnnorexa [JOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiU B pacTBOPax»
OO011as XapakTEPUCTUKA TaJIOTEHOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE bubnmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposojopoa. ConsiHast KUCIIOTA, bubnuoreka LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI bramorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIINi, €CITU OJ1H U3 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(bM3UYeCcCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYecCKre U XMMHYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO crocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brranciienue MmaccoBoi 1011 BBIXO/1a bubmuoreka [IOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA IIEMEHTOB bubnuoreka LIOK



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

VA-rpynmsl. A30T, pacipocTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOTydECHIE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKka, U3ydeHUE ero bubmmorexa [OK
e > YA https://m.edso0.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHWUS B KAYECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe brommorexa [OK
YAODP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (1()1);31/1516():1(1/16 u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX YI0OPCHHIA. bubnunoreka [IOK
3arpsi3HEeHUE PUPOTHOM Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHue B

35 npu 1(3) Iel (I£)H3H1?{eCKieI/IXI/IMI/I‘{eCKI/Ie Bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroapHas KUcaoTa M €€ COIHn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 mo reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxxHeinmume HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padoTa Ne3 mo teme

42 «BakHeinye HeMETAIIbl H UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapaKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [IOK
MeTaJUIMYeCcKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIIIIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTy4eHus
MertaoB. CiuiaBel. Berauciienus o

bu6mmoreka [JOK

45 i,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UN METAIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
47
[enotbie MeTamtE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxuelmme coeTMHCHUS KATbIIHS bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKEcTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €& bubmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBa OKCUIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, TUIPOKCHIBI U COJIH JKENe3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
59 .
«BaxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa ITPOTyKTa
peakuuu
61 O0001IeHnEe U cuCTEMAaTH3 AL
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxueiiue MeTabl 1 uX
COEJIMHEHUS»
63 BemecTBa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuoreka LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNE U

CHUCTEMAaTHU3alUs 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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