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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma 1o XuMuu Ha YpOBEHb OCHOBHOI'O OOILEro 00pa3oBaHUs IJIs
oOyuaromuxca 8-9-x wimaccoe AHO COII «lOBenec» pazpaborana B
COOTBETCTBHUHU C TPEOOBAHUSIMU:

®denepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
Denepanuny;

npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «OO yTBepKIeHUU
(denepaJibHOrO0 TOCYJAapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOTO
o011iero oOpa3oBaHUs;

npukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO yTBepIeHUU
(dbenepanpHO 00pa3oBaTEIBLHON TPOTPAMMBbI OCHOBHOT'O OOIIIEro 00pa30BaHU»;
npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrtBepxknenuu Ilopsiaka
OpraHu3alyyd M OCYLIECTBIEHUS O0pa30BaTEIbHOU AESTENBHOCTH MO OCHOBHBIM
oOmeoOpazoBaTeabHbIM ~ MpOrpaMMaM —  00pa3oBaTENbHBIM  MpPOrpaMMam
HaYyaJIbHOT'O 00I11€r0, OCHOBHOI'O OOLIETr0 U CPEeIHEro 001ero o0pa3oBaHus»;
KoHnuenuuu npenogaBanusi yueOHOro npeamMera « XUMHUs»;

Konuenuuu skonornyeckoro o0pa3oBaHusi B cUCTeME 00LIero 00pa3oBaHus;
ITpuka3 MunucrepctBa npocsemenuss Poccuiickoin @enepannu ot 05.12.2022 Ne
1063

"O BHeceHun wu3MeHeHHMM B Ilopsook opraHu3alii ©W  OCYILIECTBICHHS
o0pa3oBaTeNbHON  AESATEIBHOCTA IO  OCHOBHBIM  00I€00pa30BaTEIbHBIM
porpaMmam - o0pa3oBaTENbHBIM MPOrpaMMaM HayaldbHOIO OOIIEro, OCHOBHOTO
oOmero u cpeaHero oOmero oOpa3oBaHUsl, YTBEPXKICHHBIM IPUKA30M
MunucrepcrBa npocenienns Pocculickorn @enepannn ot 22 mapra 2021 r. Ne
115" (3apeructpuponan 15.02.2023 Ne 72372)

CII 2.4.3648-20 «CanuTapHO-3MUAEMUOJIOTHYECKIE TPEOOBAHUS K OpraHU3aIlUsIM
BOCIIUTAaHUS U OOYYEHHUs, OTIbIXa M O3J0POBJEHUS JE€Ted U MOJOIEKU,
YTBEPKAECHHBIX TOCTAHOBJIEHUEM TJIABHOTO CaHUTApHOTO Bpaya oT 28.09.2020 Ne
28;

CanlluH 1.2.3685-21 «['urnenuueckue HOpMATUBBI U TPEOOBAHUS K 00ECIICUEHUIO
Oe3onacHoCTU U (WK) O€3BPEAHOCTH ISl YeoBeKa (DAKTOPOB Cpelibl OOUTAHUSY,
YTBEPKIAEHHBIX MOCTAHOBJIEHUEM TIJIaBHOIO caHuTapHOro Bpaya oT 28.01.2021 Ne
2;

y4eOHOr0 IUIaHa OCHOBHOIO 0OIero 0Opa3OBaHMs, YTBEPXKJIECHHOI'O MPUKA30M
AHO CONLI «OBenec» ot 30.08.2023 Ne 1 «OO yTBEp>KIEHUU OCHOBHOMU
o0pa3zoBaTeabHON TPOrpaMMbl OCHOBHOT'O OOIIET0 00Pa30BaHUs»;

benepanbHOl paboueit mporpaMmbl MO y4eOHOMY MPEAMETY «XUMUS.



PaGouas IporpaMmma OpHUEHTHPOBAaHA Ha LIEJIEBbIC MIPUOPUTETHI,
chopmynupoBanHbie B (elnepanbHON paboyelt mnporpamMme BOCHUTAHUS U B
paboueit nporpamme Bocniutanuss AHO COILL «kOBenecy.

[IporpaMmma 1o XMMuu Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA
Ha OCHOBE TpPEOOBAHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOIO o011ero o0pa3zoBanusi, npeacrasieHHbix B @I'OC 000, a
TAaK)K€ Ha OCHOBE (efepalibHON pabouell mporpaMMbl BOCHUTAHHMS U C YUETOM
KOHLEMIMU MpernojaBaHusi yyeOHoro mnpeamera «XHMHsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepasbHOM paboyell HpPOrpaMmbl
BOCIIUTAHUS U C yYETOM KOHUEMUMHU MpenogaBaHusi yueOHOro npeamera « XumMus»
B 00pa3oBarteNbHbIX opranu3zanusx Poccuiickoii denepanuu.

[IporpamMmma mo xumuu Oa€T TpEeACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4eHHMs, BOCHMTAHHMS M Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMH Y4eOHOIro
peaMera, YCTaHABIINBAET o0s3aTeNbHOE IIPEAMETHOE COJZIEpKaHMUE,
IIpeAyCMaTpPUBAET pPACIpENEIeHUe €ro Mo KiaccaM W CTPYKTYpHpPOBAaHHE IO
paszenaM M TE€MaM MPOrpaMMbl MO XMMHUH, ONPEAENAET KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKHU COJZIEpKaHMs, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUS XMUMHU C  Y4ETOM  MEXOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTMUKM y4yeOHOro Impolecca, BO3pPaCTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzainuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takxke TpeOOBaHUM K
pe3yibrataM oO0y4eHHs] XUMUU Ha YPOBHE LiEJel M3yUYeHUs NMpeaMETa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATENIbHON JEATEIbHOCTH O0O0yYaroulerocs IO OCBOCHHIO
y4eOHOTr 0 CoIepKaHUSI.

3HaHWE XHMHH CIIY)KUT OCHOBOM JUisi (OPMHpPOBAaHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHUPA, BaXKHYIO
poJib UrparoT (opMUpYEMble XUMHUEW MPEICTABICHUS O B3aUMOIIPEBPAILECHHSIX
SHEPrud M 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYyTAX PEHICHUsS TII00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOU,
MUIIEBON U 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyenune xumuu:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHUS U
(dhopmMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U (PYHKIIMOHATLHON I'PAMOTHOCTH;



BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CHOCOOHOCTEMH
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIIbCKMX YMEHHUM, HEOOXOJIUMBIX KaK B
MOBCEIHEBHOM KH3HHU, TaK U B IPOPECCHOHATBLHON IeSITEILHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIS[a HAa €IMHCTBO MPUPOILI U YEJIOBEKA, SBIISCTCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIInXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ] B KOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUU XUMHUHM OOECIEUMBAIOTCS CIEIHU(PUKOM
COJepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  Mearoruuecku
aJanTHPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKW XMMHH Ha OMPENIeIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IlIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYANBHBIX TMOHATHUI XUMHH, OCHOB
HEOPraHUYECKOM XUMHHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSATHUM
OPraHUYECKON XUMUMU.

CrpykTypa coAep:kaHUsi MPOTpaMMbl MO XUMHU C(HopMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ uszydeHuto. CojepxaHue CKIAJbIBAETCA U3 CUCTEMBbI
MOHATHH 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATHI 0 XMMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO0 MPHUHIHUITY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEJACTABICHUU
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XVIMUH;

— YUYEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3U;

— TMPEACTaBICHHM 00 JJICKTPOJUTHUYECKOM JUCCOLMAIIMKA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPHYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHS K JPYrOMY, BBINONHSASA (PYHKIUM OOBICHEHUS U MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTHUECKOIO MPUMEHEHUS U MOIYyYCHHS
M3y4aeMbIX BEIECTB.

OcBoeHHME TMPOrpaMMbl 1O XHUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOUIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMs B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBICUCHUEM



3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» U «Pu3ukKa. 7 Kiaacc.

[Ipy wW3yyeHMM XUMHHM HOPOUCXOAHUT (HOPMHUPOBAHHWE 3HAHUA OCHOB
XUMHYECKOM HAayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
NEATEIIbHOCT 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUNA, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUH,
JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HAHWS TpPU H3YyYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OCBOEGHHMU NPAaBWII O€30MacHOr0 OOpallleHus C BEIIECTBAMH B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HAYEHUE MPUOOPENIN TaKUE LU, KaK:

— (opMHUpOBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs Ha CHCTEMAaTHYeCKOe MpHOOLIeHUE
oOydJarmuxcs K CaMOCTOSITENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MEeTOJaM MO3HaHUsA, (POPMUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEHN K
XUMUU;

— o0ecredeHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATENBHOCTH, IMO3HAHMS M CaMOIIO3HAHHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHHE IS
Pa3IUYHbBIX BUAOB JI€ATEIbHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW UM €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBACHATH W OLEHUBATh SIBICHUS
OKPY’KaIOLIEro Mupa, UCIIONb3YS 3HAHWA WM OMNbIT, INOJIYYEHHBIC NPU H3YYCHUHU
XUMHH, NPUMEHATh HMX NpPU PEIIEHUU MpoOJeM B MOBCEIHEBHOM >XHU3HU U
TPYAOBOU IEATEIBHOCTH,

— (¢opMHpoBaHHME Yy OOyYarolIUXCS T'YMaHHUCTUYECKHX OTHOLUEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM i1 BBIPAOOTKH HKOJIOTMYECKHU
L€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IPUPOLHON CPEBIL;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIMTAHMID HA OCHOBE YCBOECHHUS OOILEUYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uiIsi U HANPABIEHHOCTH JajbHEHIIEro
oOy4eHusl.



OOmiee YWCIO dYacoB, OTBEAEHHBIX I H3YYCHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBanusi, cocTaBisaeT 136 yacoB: B 8 knacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMHUSI B CUCTEME HaYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrperaTHOE€ COCTOSTHHE
BemiecTB. lloHsATHE O METOHax MO3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJIBl. XHUMHUYECKHE 3JIEMEHThl. (CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCT aTOMOB XUMHUYECKHX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocHuTENBHAS MOJEKYJISIpHas mMacca. MaccoBas J0JIsI XUMAYECKOIO 3JIEMEHTA B
COEJIMHECHUU.

KomnuecTBo BemecrBa. Moisb. MonsipHass macca. B3auMocCBsi3p KOJIMYECTBA,
Macchbl W 4YHUCJa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKUE U XUMUAYECKUE SABJICHUS. XUMUUYECKaAs PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BeEIeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeUHEHUsI, Pa3JI0KEeHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0U, mpaBuiaMu paboOThl B 1ab0OpaTOpuu U
npuéMamMu o0paileHus: ¢ J1abopaToOpHbIM 000PY/IOBAHUEM, U3YYCHUE U OMHCAHUE
(¢u3nYecKuX CBOWCTB O0O0pa3lloB HEOPraHMYECKHX BEIECTB, HAOJIOJCHUE
¢uznyeckux (IJIaBJIEHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBJICHUN, HAOII0OIEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3auMOJENUCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
M3yUY€HUE CIOCOOOB pa3/IClICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (QUiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUISAIMUSA, XpoMaTorpadusi, MPpoBEICHUE OUYUCTKU MOBAPEHHOU
coJii, HaAOJIOJIGHHWE W  ONHCAaHUE  PE3yJbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIy4YeHUs KHUCIOpoJa B Jabopatopud ©  mpombilieHHOCTH. Kpyrosopot
KHCJIO0poa B ipupoje. O30H — aluIoTponHas MOAU(PUKAIUS KUCIOPOaa.

TemoBoil 3PhexT XUMUYECKOW peakluu, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U SHJOTEPMHUYECKUE peaKUHW. TOIIMBO: yrojib M METaH. 3arpsi3HECHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 ekra, pazpyluieHue 030HOBOIO CIIOSL.

Bogmopon — »memMeHT m mpoctoe BemecTBO. Haxoxnenue Bomopona B
npupojie, (uznueckue W XUMHUYECKHME CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHuns. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbl. Boma Kkak pacTtBopuTelib. PacTBOPHL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpoOB B mpupozie U B KU3HHU yenoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa M OYMCTKA MMPUPOIHBIX BOJ.

Knaccuduxanusa neoprannueckux coenunenuil. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunioB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanusi. Krnaccudukanuss OCHOBaHMM: IMIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHul. DU3NYECKUE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lonyyeHue ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneid. @U3NYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
ITonyuenue coiei.

I'eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAEPKaHUs KUCIOpPOJa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HaOJII0JeHuE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHHS U
MpeKpalleHusl TopeHus (Mmoxapa), O3HaKOMJICHHME C 0O0pa3liaMu OKCUJIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpAHUE, PACIIO3HABAHUE U H3YUYCHHUE
CBOICTB BOAOpoja (ropeHue), B3auMojaeiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MO>KHO UCIIOJIb30BAHUE BUEOMATEpUANIOB), HAOIIOJEHHE 0Opa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PAcCTBOPEHMSI BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOU
MacCOBOM JI0JIEM pAaCTBOPEHHOIO BEILIECTBA, B3aUMOACUCTBUE BOAbBI C METAJLIAMU
(HaTprieM ©  KaibleM) (BO3MOXHO HCHOJb30BaHUE BUIEOMATEPUAIIOB),



uccieoBaHue 00pa3lOB HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (II) ¢ pacTtBopoM cepHON KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKUUMid HEUTpaau3alyy, IOJYyYEHUE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI'0 METaJUIa JPYIMM W3 PacTBOpa COJIM, PEIIEHUE
JKCIIEPUMEHTAJBHBIX 3a/1ad Mo TeMme «BaxHelmmne Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aTomoB. XMMHYECKAsi CBA3b.
OKHuCIUTENTBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKH KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIE€JIOYHO3EMENbHbIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pPa3ylOT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHAYECKUX IEMEHTOB /1.
N. MengeneeBa.  KoporkonepuogHas W JJIMHHONEpUOAHAass  (QOpMBbI
[lepnonnueckon cuctembl xumuueckux 3ieMeHToB JI. 1. Menpaeneea. [leproast
u rpynnsl. PU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  000JIOYEeK aToMOB TMepBbIXx 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckonn cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepnognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoi CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUsA Hayku U npaxktuku. [[. . MenneneeB — y4€HbIM U
rpaXkJJaHUH.

Xumuyeckass cBsaA3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITpoueccrl OkucIeHUsT U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHue oOpa3lloB BEHIECTB METAVIOB U HEMETAJIJIOB, B3aUMOJCHCTBHE
TUAPOKCHIA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs], COCTUHEHUS ).

Meosicnpedmemmnoie ceasu



Peanuzamuss MeXnpeaQMETHBIX CBS3€H MPU U3YYEHHM XUMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATUM, SBISIOIIUXCS CUCTEMHBIMU JJISl OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccudUKalus, NEePUOJAUYHOCTh, HAOJIOJCHUE,
SKCHEPUMEHT, MOJICTTUPOBAHUE, U3MEPECHUE, MOJIENb, SIBIICHUE.

dusuka: Marepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, DJIEKTPUYECKUU 3apsil, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKHUE BEJIMYMHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dotocunTes, aApixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOIHI,
TIOJIE3HbIE UCKOITAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XuUMH4YecKasi peakimus

[lepnonnueckuii 3akoH. [lepuoanueckas cucTreMa XuMHUYECKUX IEMEHTOB /1.
N. MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUOJIOB, Kajlus, KalblUs H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 3yeMeHTOB B Ilepuognueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BelIeCTBA: BUJBI XHUMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIACCaM HEOPTAaHUYECKUX
COCIMHEHUM, TCHETUYECKAs CBS3b HEOPTaHUYECKUX BENIECTB.

Knaccudukanuys XuMu4eckux peakiui o pa3indHbIM OpU3HaKaM (110 YUCTy
U COCTaBy Y4YacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHMSI XUMHYECKUX IJIEMEHTOB, IO 0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyeckoil peakiuu. llonstue o0 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX M T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTue 0 xumMmnueckom paBHoBecnu. MaKTOPHI,
BJIIMAIONIME HA CKOPOCTh XUMHYECKOM PEAKIIMA W IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENHbHO-BOCCTAHOBUTEIILHBIE  PEAKIMH,  JAJEKTPOHHBIM  OajaHc
OKUCJIUTEIIbHO-BOCCTAHOBUTEIbHON peaKuum. CocrapieHnue YpaBHECHUU



OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OasnaHca.

Teopust IEKTPOIUTHYECKON AUCCOUUALNN. DIIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHn3M AuCCOLMAlAM BELIECTB C PAa3JIMYHBIMU BUAAMHU
XUMHYecKor cBsi3u. Ctenens auccounanuu. CUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOro oomMeHa. Y cioBusl MPOTEKaHUs PEaKUi HOHHOTO OOMEHa,
MOJHbIE W COKpall€HHbIE HWOHHBIE YypaBHEHHs peakuuii. CBOMCTBA KHUCIOT,
OCHOBaHMUW U COJIei B CBET€ MPEACTaBICHUH 00 IIEKTPOJIUTHYECKOU
nucconunanun. KadecTBeHHble peakiiuy Ha MOHBI. [IoHsATHE O THAPONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPHUCTALIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEILIECTB — META/NIOB UM HeMeTauioB (rpadura M anMasza), CI0XKHBIX BEHIECTB
(xopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakiuu
OT BO3JICUCTBUS PA3NIUYHBIX (DAKTOPOB, MCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, IpOLECCAa AUCCOLMALMU KUCIOT, WIENOYEed M COJIEH
(BO3MOXXHO  HCIMOJB30BAHME BHUAECO  MaTEpPHANIOB), MPOBEIECHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MNPU3HAKA  MPOTEKAHMsS]  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCJICHUE Ta3za, oOpa3oBaHUE BOJbI), OIbITOB,
WUIIOCTPUPYIOLIIMX  NPHUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKUUN
(ropeHue, peaklMH paslIoKEHHs, COCIUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAa4ECTBEHHBIX PEAaKIUM HA HOHBI, pEUICHUE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThika rajoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne u (pU3HYeCKHe CBOWCTBA MPOCTBIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHME CBOWCTBA Ha NpPHUMEPE  XJOpa
(B3auMoOJEICTBUE C MeETaJJIaMd, HEMeTallaMH, UIeso4amMu). XJIOPOBOIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, MOJyYECHHE, NpUMEHEHHe. [lelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. BakHeuiine XJIOpuIabl U HX
HAax0KJICHUE B IIPUPO/IE.

O6mias xapaktepucTtuka 3neMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (puanyeckue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONIHbIE MOAN(DUKALIMK KHCIOPOJa
U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOA, CTPOECHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, @Qusnueckue M XUMHUYECKHME CBOMcTBa (00mIME Kak
MPEACTaBUTEN Kjacca KHUCIOT MW chnenuduyeckue). XUMUUYECKHE pPEaKluu,
JeXalllue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoTel. COnu CEpHON KHCIIOTBI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. Haxoxaenue ceppl U €€ COCIUHEHH B MpuUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

OO6mas xapakrtepuctuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHHS. A30T, PaCIpPOCTPaHEHHE B IPUPOJIE,
(dbuznyeckre u XuMudyeckue cpoiictea. KpyroBopot azora B npupojie. AMMHUaK, €ro
(dbu3nYecKre 1 XUMUUYECKHE CBOICTBA, NoJIydueHue U npumMenenue. Coliu aMMOHUS,
ux (pU3nyYecKue U XMMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MojydeHue, (pu3nueckue M XUMHUYECKHUE
cBolcTBa (0OIIME KaKk MPEICTaBUTENS Kiacca KUCIOT U crnenuduyeckue).
Hcnonw3oBaHne HUTPATOB M COJEed aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIoIIe Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BoM0EMOB). Docdop,
aloTponHele Moaudukauuu (Gochopa, GUMUECKHE U XUMUYECKUE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3MIecKue U XMUMUUECKHUE CBOMCTRA,
nonyuenue. Mcnonbs3zoBanue pocdaroB B kKa4yecTBE MUHEPAIbHBIX YIOOpEHUH.

O6mas xapaktepucTuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIIIepoid,  aJIOTPOITHbIE
Moau(dUKALIUKM, paCIpPOCTpaHEHUE B NPUPOJE, (PUIHUECKHE U XUMHUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepojaa, ux
¢uznyeckre W XUMUYECKHE CBOWMCTBA, JEHCTBME Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepoaa (IV), runore3a riao0anbHOrO TMOTEIJICHUS KIUMaTa, MapHUKOBBIM
addekr. YronapHas KucaoTa U €€ coiu, X GU3NYecKue U XMMUYECKHE CBOMNCTBA,
nojyyeHue W TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HMOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsi KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MNPUPOJHBIA ra3, HEDTh),
MPOAYKTHl UX MepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[lonsiTe 0 OUOTOTUYECKH BaKHBIX BEHIECTBAX: XKUpaxX, O€JIKax, yriieBojaax — u ux
poJii B OKM3HM 4YeloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHYECKUE CBOMCTBA, INOJNyYEHUE U
npuMmeHenne. CoeaumHeHHs KpemHusi B mnpupoje. OOmume mnpencTtaBieHHs 00
okcuae kpemHus (IV) u xpemuueBoit kuciore. CHIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpouTeIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIeMEHT, OeTOoH, Xkeje300eToH. [IpobGaeMpl G€30MacHOr0 HCMOJb30BaAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHHUsI, OMBITHI, OTpaxkarolmue (U3NYECKUE M XUMUUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHME ¢ oOpa3naMu XJOpPUAOB (TaJOTE€HUJOB), O3HAKOMJIGHHE C
oOpasmamMmu  ceppl M €€  COCOUHEHHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HAOJIIOJICHUE TMpolecca OOYIIIMBAaHUS caxapa Mo JehCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3Yy4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpPHOM KUCIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKluu Ha cyJibdar-
MOH U HaOJIOJIeHHE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PHU3UYECKUMU
cBoiicTBaMu asora, ¢ochopa MU HUX COECAMHEHHHA (BO3MOXHO MCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOchHOpHBIX yAOOpEeHUil, MonyyeHue,
coOupaHue, pacro3HaBaHME W M3YYEHHE CBOICTB aMMHakKa, MPOBEACHHE
KAueCTBEHHBIX pPEakiMii Ha MOH aMMOHUS U GocdaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTAJTMYECKUX pEemETOK anMasza, rpadura, QyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTUBOTa3a, MoJydyeHue, coOUpaHue, paclio3HaBaHUE U H3y4YEHUE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBEJECHNE KaueCTBEHHBIX peaklMid Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 o teMe «BaxkHeuIe HEMETAIIbI U UX COEUHEHUS.

MeTaubl M UX COeIMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomuueckon cucteMe XuUMHUUECKUX dieMeHtoB [[. H.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramuueckas CBsI3b U
METAJUIMYECKAsT  KPUCTAUIMYECKAass  PEmETKa.  DJIEKTPOXUMHUYECKHN  psj
HarnpsbkeHut metamioB. Ouznueckue U XMMUYECKUE CBOMCTBA MeTaiuioB. OO0Iiue
CcrocoObl MosydeHus: MeTayyioB. lloHsATHE O KOPpO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[I{eounble MeTauibl: MoJjiokeHue B [lepuoamyeckoil cucreMe XUMHUYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAaXO0XIECHUE B NPUPOE.
dusnyueckue U XMMUYECKUEe CBOMCTBa (Ha mpuMepe HaTpusi U Kainusi). OKCUbI U



TUAPOKCHABI HATpus W Kanus. [IpuMeHeHue IIeNOYHBIX METauiOB U HX
COCIMHECHUM.

[IlenoyHo3eMENbHBIE META/UIBl MAarHUd M KaJdbUMH: MOJIOKEHHUE B
[Tepuonnueckonn cucremMe xumuueckux sneMmeHToB J[. M. Menneneesa, crpoenue
MX aTOMOB, HaX0XJI€HUE B Ipupoae. PU3nuecKue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHusi Kbl (OKCUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: noJI0)keHue B [leproanueckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHE artoma, HaxoxaeHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepruoandeckoi cUCTeME XUMHUYECKHUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHHE aTroma, HaxOXIACHUE B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJYYCHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBaMH, M3y4Y€HUE  PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHHUS KeEJI€3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajblMs, allOMUHUS, I[IUHKA, KeJe3a
(IT) u xeneza (I1I), meau (II), HabmrogeHUE U oMKMCaHUE MPOLIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAaMU HATpWsl, Kalus W Kajablusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeunine
METaJUIbl U KX COCTMHEHUSI».

XumMus ¥ OKpy:Ka0OLIaf cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOW JKM3HHM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakuuit B ObiTy. IlepBas momoib npu
XUMHUYECKHX OKOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Kawliel cpeabl (MpeaenbHas JOMmyCcTUMast
KOHIIeHTpaius Beiiects, aanee — [1/IK). Ponp xumuu B pelieHu# 3K0JIOrMYeCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Mescnpeomemmnule ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€d MpU U3YyYEHUM XUMHUHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHSTUN, TaK W TMOHATHH, SIBISIONIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4HbIA (DAKT, TMMIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, KiaccupuKaius, TI[EepUOJUIHOCTb, HAOIIOJECHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SBICHUE, NapPHUKOBBIN
3¢ hexT, TeXHOIOTHS, MaTEPHATIBI.

®dusnka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITUYECKAs
pemeTka, CriaBbl, (PU3MUECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEpaAIbHBIC
yA00pEeHUsI, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOIAeMbIe, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHus JOCTUTAlOTCSI B XO0Jl¢ OOy4YeHHs] XMMHUU B €IMHCTBE Y4YEOHOW U
BOCIUTATEIIBHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, INPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMM MU HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMNA 00yUYarOIIUXCS.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OPUEHTALMUA W
paclIMpEeHuE OIbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAUI0, MOHMMAaHUA 3HAYEHHS XMMHUYECKOM HAYKH B JKHU3HU
COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM HH(pOpManueil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEeI0BAaTEIbCKOM, TBOPYECKOM U JAPYrUX  BHJAX
JEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIBHBIX 3a7]a4, BBHIMIOJIHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUYECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpollecce ITOW Yy4eOHOU JeSITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEJACHWE H IIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKA WU COCTABISIONINE
OCHOBY JIJIsl TIOHMMAaHUSI CYIIIHOCTH HAYYHOM KAapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOMN CPEIOoN, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUU, HEOOXOJUMbIC MJii OOBSCHEHUS HaOJII0JaeMbIX MPOILIECCOB U SIBICHUMH,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPABOYHOMU



TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYy4YeHUI0 M TO3HAHMIO, TIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JIATbHEUIIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEACTBUU U
HETMPUATHE BPEHBIX MPUBBIYEK (YIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYPEHHUS ),
HEOOXOIMMOCTH COOJIOJEHUS TNpaBWil OE€30MaCHOCTH IMpU  OOpaIEHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNIbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3Y4YEeHHUI0 ITpodecchil u Tpyaa pa3auyHoOro poja,
YBOXKEHHE K TPYIAy M pe3yjibTaTaMm TPYIOBON JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHSI NPEJAMETHBIX 3HAHMM MO XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUIYaJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHou npodeccuoHanbHOM eI TeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJJalITUPOBATLCA B IPO(PECCHOHATILHOM Cpejie;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K NPHUPOAE KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUs, MOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
O0e3zomacHOro o0Opa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXMUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
MpaBuil 0€30MaCHOTO MOBECHUS MpU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOXKAIOMIKUX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TOJIy4aeMble MPU WU3YUYECHUU XUMHH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH ITPUPOIHON CPENOH, IJIs MOBBIIECHUS
YPOBHSI  AKOJOTHYECKOW  KYJIbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUUYECKUX MPOOJIeM M MyTel UX pEIIeHHs] MOCPECTBOM METOJI0B XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATLCSI UM B MO3HABaTEIbHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pe3yJbTATOB BBIJACISIOT 3HAUYUMBIC IS
dbopMupoBaHUs MUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O ILEIOCTHOMU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIC), KOTOpbIE OOecreunBaroT G(HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO yueOHOMU
NeATeNbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIIEIATH UX XapaKTEpHbIC
MPU3HAKW, YCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSTUSMH), HUCIOJIb30BaTh
MOHATUA JIsl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBaTh MNPUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YEHHS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHAYKTUBHbBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOJIBI M 3aKIIFOUCHUS;

YyMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUSA (NIPEAMETHhIE U
METanpeIMETHbIC), CAUMBOIMYECKHUE (3HAKOBBIE) MOJIEIIHU, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas (opMylna W ypaBHEHHUE
XUMUYECKOW PeaKIUK — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3aJlau, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUMN BBIABIATh M XapaKTepU30BATh CYIICCTBEHHbIC
MIPU3HAKU U3y4aeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBUSIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejibckue JeMCTBUSL:

YMEHHE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKXe B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NMpuoOpeTeHHe OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEJACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ynbTaT, GOpMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojieaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATh W HUHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUJOB U (OPM IpPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsl, CIPaBOYHBIE
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPHUMEHATh Pa3jIM4HbIE METOABl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JISl BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3324 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BBIOMPATh ONTUMAIbHYIO GOpMY MpeACTaBICHHUs] HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHALUSIMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UpOBaTh B Ipouecce Y4eOHOH U
HCCJIEI0BATENBCKON AEATENbHOCTH MH(OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NPUPOIHON
CpeJibl.

KommyHuKaTHBHBIE YHMBepCcalbHbIe YUeOHbIe 1eiCTBUA:

yMEHHUS 3aJlaBaTh BOINPOCH (B XOJ€ Juanora W (WIh) JTUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMOl  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEIOKEHHON 3a1a4H;

YMEHUS  NPEJCTaBIATh  IOJYYEHHbIE  PE3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
pE3yJIbTATOB BBINOJHEHUS XUMHUYECKOr0 3KCIEepUMeHTa (11adopaToOpHOro OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YyMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESTENBHOCTH  HpPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIEeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0CyX1eHus, OOMEH MHEHHSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHAIUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PerynsiTuBHbIe YHMBepcaibHble Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSATENBbHO ONPENEsATh LEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYLIECTBIISITh, KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee 3 PeKkTUBHbIE CIOCOOBI pelIeHusl YYeOHbIX U
MO3HABATEIbHBIX 3a/Ja4, CaMOCTOSITEIbBHO COCTaBISATh WIH KOPPEKTHPOBATH
NPEJIOKEHHBIM AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe nmnpeaMETHBIX pE3YJIbTATOB IO OCBOEHUIO 00s3aTEIbHOrO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepasibHONW pabodeil mporpamMMoH,
BBIJICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



NEeUCTBUM, creruduyeckue I TOPEAMETHOM 007acTh  «XHUMUS», BHIIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHpETalNH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHily oOydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUYAIOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHIM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOZIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOT0 JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHHUS, XMMHYECKasl peakius, KiacCuPUKaIus peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUSA, PEAKUUH 3aMEIICHUs, pPEaKIUu
0o0OMEHa, K30- U SHAOTEPMUYECKHUE PEaKLMH, TEIIOBOM 3P(EKT peakiuH,
SAIpO aToMa, SJEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, pPaaANYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEMOJAPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas JI0Js BEHIECTBA
(TpoleHTHAs! KOHLIEHTPAIIKs ) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MPUMEHSATH 3TU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBiieHHs (popMyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

e OINpENEeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHMSI  SJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIAacCy COECAUHEHUU II0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas M HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbICT Ilepumommueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX MOjoxeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTraJpo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHYECKUX DJJIEMEHTOB: pa3JINuyaThb T[OHSITUSA «TJIABHAA
noarpynna (A-rpynma)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbIlINEe TEPHUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCS B
tabmune «lleprmoamyeckas cucrema XuMHUUYecKux d3mementoB J[. N.
MengaeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIO IEKTPOHOB
U pacrpeeieHue UxX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOLIUX B pEaKIuu
BEILIECTB, MO TEIIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MpPEBpaAllEHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEJIMHEHHs, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSITH OCHOBHBIE OIEpallUd MBICIUTEIHHON JAEATENIbHOCTA — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allrIo, KiIacCHu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBS3€H — I M3yYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIHM, eCTeCTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cieioBaTh ~ NIpaBUJiaM  MOJB30BaHUS ~ XUMHUYECKOW  Tocylnod U
1a0opaTopHbIM  O0OpYJOBAaHHEM, a TaKXKe IMpaBWiaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIHMSIMU MO BBIIOJHEHUIO
Ta00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OINPEAEIEHHONM MACCOBOM J0OJIEW PAaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHYECKHE  OSKCHEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTrue).

K koHiry oOydenus B 9 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWUOH, aHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi pPeakius, XUMUYecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKUMU HOHHOI'O
oOMeHa, KaTaliu3aTtop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTEIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBSI3b (KOBAJICHTHAsi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeéTka, KOppo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeaeabHO JOIMyCcTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHU;
UCIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [JIi COCTaBJIeHUS (HOpMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMPENIEeNATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COEIMHEHUM 1o (opMynam, BUI XUMHUYECKOUH
CB3U (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyre, xapakTep Cpeabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, THUI KPUCTATUTUYECKOU
PELIETKU KOHKPETHOI'O BEIECTBA;

packpeiBaTh cMmbIichn [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHME: ONHUCHIBATH M XapaKTEpPU30BaTh
tabauunyto ¢opmy [lepuoandeckoi CUCTEMbl XUMUUYECKUX JJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noarpynmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCS B TMEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpesieieHue HMX MO0 JJICKTPOHHBIM CIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHCHUHN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C yYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMHME M CHEeHU(UUYECKHE XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMHUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKNX PEAKIIUN;

COCTaBJISITb YpPaBHEHHUS JJIEKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEUN U COJIEH, MOJHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUU HOHHOT'O



oOMeHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIuit
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIINA;
IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH IPOTCKAHUS XHMHYCCKHX IIPEBpAIlCHUNH B Pa3IdYHBIX
YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJI0 XWMHUUYECKOTO »JJIeMEHTa 10 (opmyIe
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEAKITUH;

coOmoaTh  MpaBuUjia  TOJb30BAaHUS XUMHAYECKOW  TMOCYyIOW U
nabopaTopHbIM  OOOpYJIOBaHMEM, a TakXke IpaBuja oOpalleHust C
BCIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIMTh  PEAKIUH,  TOJATBEPKIAIOIINE  KAYCCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kKapOonat-, docdar-, cuwiMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI Y HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTaHWYECKHUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICpAllMM MBICITUTEILHON ASATCIbHOCTH — aHaIU3
W CHHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB BENIECTB M
XAMHYECKUX PEAKIUH, eCTeCTBEeHHO-HAyYHbIE METOJIBl TIO3HAHUS —
HAOJFOICHNE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCICPUMEHT (peabHBIA |
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosaunuyectBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
n/n TeM NPOrpaMMBbl Bcero Kourpoaruie Hpakriieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. IleppoHayanbHbIe XMMHYECKHE TOHATHSA
Xumust — BaxkHasi 001aCcTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MIPAKTUYECKOU IEeATEIbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK
peaknuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHelilme npeAcTaBUTe M HEOPIAaHHYECKUX BelEeCTB
51 Bo3snyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
9 Bonopona.Ilonsitue o kucnorax 2 1 Bubnuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBoperl. [lonsitue 06 5 1 1 Bubnuoreka [JOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pe€aKuuu



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 3aKOH 1

31 Ilepuoauueckas cucrema 7 bubmmoreka [IOK
XUMUYECKUX deMeHToB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIUU
Hroro no paszneny 15 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
PezepBHoe Bpemst 3 bromorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KITIACC

Kosaun4yectBo yacos DJIEKTPOHHbBIE
HaumenoBanue pa3iesioB U TeM nu(ppoBbIe
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIHU
L1 [ToBTOpEHue u yriyOneHne 3HaHuH 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHHS
21 OO11ast XapakTepUCTUKAa XMMUYECKHX 4 1 bubmmoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa [TOK
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHTOB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriepoa u 8 1 2 bubmorexa [TOK
' N PYIHBL: poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 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

Pa3gen 3. Merajliibl 1 UX COeTUHEHU A

. bubmuorexa [JOK
! OOt enofersa MeTaion ) https://m.edsoo.ru/7f41a636
% bubmmoreka [JOK
32 Baxneiimme MeTaibl 1 UX COSTUHEHUS 16 e e/ EALa636
Hroro no paszneny 20
Pa3nen 4. Xumus u okpykawmas cpeia
4.1 B a U MaTepuasl B XK eIoBeKa 3 bubmmorexa LIOK
| ST https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
P eMst 3 bubnmoreka [JOK
R https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

8 KNIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero KonTpoabnbie | IIpakTnueckue 0BpazoBaTeIHLHEIe
padoThI padoThI
pecypchl

| [Ipeamer xumun. Poib XUMUU B KUZHU | Bubnuoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c¢

2 ITonaTtue o MeToax MO3HAHUS B XUMUH 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227¢
ITpaxtrueckas padota Ne 1 «IIpaBuia paboThl
3 B iaGopaTopHHpﬂ IIPUEMBI 06p211)meHH512 1 bromorexa LOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucteie BemecTBa U cMecH. CriocoObl | bubmuorexa [JOK
pa3aciieHusl cMecen https://m.edsoo.ru/ff0d26¢ca
[Tpaxtueckas padota Ne 2 «Pa3nencHue

5 01\143606171 (Ha Hpnljwepe OYMCTKHU IIOBAPCHHOU 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
Bubnuoreka [JOK

6 ATOMBI H MOTIEKYIIEL ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE dJIEMEHTBI. 3HAKU (CHMBOJIBI) | bubmuorexa [JOK
XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U ca0XKHBIE BELIECTBA 1 bromorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bromorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK



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

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNnbHAsE aTOMHAsI Macca. bubmmoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas g0 XUMHYECKOTO DJIEMEHTA B Bubnuoreka [JOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemniectBa. Mosib. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
Xumudeckasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycia0BUS MPOTEKaHUS bubmmoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MAacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancienus koJmdecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPaBHEHUSAM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukarus XUMHYECKUX peaKIuit
18 (coe I/IP(II;HI/I}IH a3JI0’KEHUS 3a1\I4)e eHUs bubmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 SHIMKIIOTIETUCT 060?I eHUE U bromorexa LIOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3SHAHHHA
20 KontponsHas padota Nel mo teme «BemectBa bu6nmoreka [IOK
U XUMHWYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsh razos. CocTaB Bo3ayxa.
21 Kncizxo JIEMEHT U IIPOCTOE BE y;(CTBO bromorexa LIOK
poA P B ' https://m.edsoo.ru/ff0d448¢
O30H
22 du3znyecKkue U XMMHUUECKHE CBOMCTBA Bubnuoreka [JOK



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

KHCI0poa (peakMK OKUCIIEHUS], TOPEHHE).
[TonsiTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

CrniocoObI mosTyyeHHst KUCI0poa B

Bubnuoreka [JOK

23 1a00paTOPHH U TPOMBIIIIIEHHOCTH. hitps-//m.edsoo.ru/f0d497a
IIpuMeHeHue kucnopoaa
TermnoBoit Y3hPEKT XUMHUESCKOM PEaKIINH,
24 (E(b 0 WYECKOM paBH:HI/II/I bubmorexa [TOK
MOXHM
TOTATHE 0 Tep P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKIUAX
TommBo (HeTh, yroiab U METaH).
25 3a ( e(bo:a . a, CTI0COOBI Z:ro bubmmorexa HOK
ue B
TpAsen Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLEHUS
[TpaxTrueckas padota Ne 3 o Teme
%6 3 T 1P S1na oD bubmuorexa [JOK
«loyderme COUHp HHE Kueiaoposa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — »aieMeHT U mpocToe BEIIeCTBO. Bubnuoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4dd0
Bubnuoreka [JOK
2 IT
? ORATHE O KUCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus: BOAOPOJia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
31 3 T 1P Sina . bubmuorexa [JOK
«lomyrernae u COUHp HHE BOOPOa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
Bubnuoreka [JOK
. . ' A
32 MomnsipHblii 00bEM ra3oB. 3akoH ABOTaIpo hitps://m.edsoo.ru/f0d542¢
33 Breruucnenus 00béMa, KOJUYECTBA BEISCTBA bubmuorexa [JOK
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rasa o ero U3BeCTHOMY KOJINYECTBY
BEIIECTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

Bubnuoreka [JOK

34 €aKI[MHA HAa OCHOBE 3aKOHA 00BEMHBIX
peaitt . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnyeckre 1 XUMUYECKUE CBOMCTBA BOIbI bubnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
Bubnuoreka [JOK
36 Cocras ocHoBanuii. [Toasarue 00 nHIUKATOPAX
A p https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurenb. HacrelmeHarsie u
37 eHac eI:) e pac 0 MaccoBas 1o bubmorexa [IOK
HEHACBIIEHHEI TBOPEL Bast I0JIA
m p p a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOpE
ITpaktrueckas padora Ne 5 o Teme
38 «3 I/IFOTOBJICHII:I)C aCTBOPOB C OIIPeACIIEHHON bubnnorexa LIOK
P o o P p bet https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 KonTtponsHas padota Ne2 o reme bubmmoreka [IOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCu(UKALUS, Bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyeHnne 1 XUMHUIECKUE CBOMCTBA
41 KHCH}:THHX OCHOBHBIX U aM(OTEPHBIX bubmmorexa OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Ki1accudukarms, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHnue u XuMu4eCKHe CBOMCTBA bu6numoreka [IOK
OCHOBaHUMN https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, Bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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Bubnuoreka [JOK

45 [TomydyeHne u XMMHUYECKUE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATYpa, COCOOBI bubmuorexa [JOK
MIOJIYy4YCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIbHBIX 3aJa4 [0 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHUIN»
43 ['eneTnueckast CBSI3b MEX/y KJIaCCAMH bubmmoreka [JOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
. bubmmoreka [JOK
49 O06o001IeHne 1 cucTeMaTHU3alus 3SHAHUIA 1
https://m.edsoo.ru/00ad9cb2
50 KonTtponsHas padota Ne3 o treme "OcHOBHBIE bubmmoreka [IOK
KJIaCChl HEOPraHUYECKUX COCAUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIACCUPUKAITUN
51 XUMHUYECKHUX A1eMEHTOB. [lonsATHE O Trpymnmax bubmorexa [TOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
P P bubmuorexa [JOK
52 cucTeMa XMMHYECKUX 3yieMeHToB /1. 1.
https://m.edsoo.ru/00adas52c
MenneneeBa
53 enito o bubmuorexa [JOK
WO/Ibl, TPYIIIBI, IOATPYIIIbI
PHOZRL, TPYT APy https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZAEP. bubmmoreka [JOK
H3oTtomns https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB
. bubmuorexa [JOK
55 aneMeHToB [lepuoauueckoit cucremst /. H.
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTKa XUMHYECKOTO 3JIEMEHTA T10 bubmmoreka [JOK
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ero nosoxeHuro B Ilepuoauyeckoit cucreme
. 1. MenpeneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuonnyueckoro 3akoHa ajst

Bubnuoreka [JOK

57 a3BUTHUS HAYKU U npakTuku. /1. M. 1
I;/ICH,Z[CJICCB y— yqéHII::)Iﬁ, He;[arilr U TP JaHUH hitps://m.edsoo.rw/00adad6e
58 DNEeKTPOOTPULIATENILHOCTH ATOMOB | bubmmoreka [JOK
XHUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnuoreka [JOK
59 HonHast XuMuiecKas cassb ! https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMHUYeCKasi CBS3b 1 bromorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XMMUYECKasi CBA3b 1 bromorexa LOK
https://m.edsoo.ru/00adaab9
Bubnuoreka [JOK
62 Crenen oxHCeHIA ! https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI 1 bromorexa LOK
https://m.edsoo.ru/00adb076
Bubnuoreka [JOK
64 OKuCIUTETN U BOCCTAHOBUTEIU 1 hitps-//m.edsoo.ru/00adb076
65 KonTtponsHast padota Ne4 o teme «CtpoeHue | bu6nmoreka [IOK
aromMa. XMMHUYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o01eHue u | bubnumoreka [IOK
CHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O0o01eHne u | bu6mumoreka [IOK
CHCTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO01eHue u 1 bu6mumoreka [IOK
CHCTeMaTHu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTuyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Ilepnoarueckuil 3aK0H.
| [lepuoanueckas cucrtema | Bubnuoreka [JOK
XUMUYECKUX deMeHToB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOIIC g €CKHUX 3JIEMEHTO 1 bubmiorexa LIOK
BOMCTB XUMHUYECKHUX FIIEMEHTOB
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccugukanus 1 HOMeHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7¢e2
4 Bubl XuMU4eCcKoM CBSI3U U THIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo reme
5 «[ToBTOpEeHue  yrirybaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccudukarnus XuMHYECKUX | Bubnuoreka [JOK
peaKLyii 0 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUYECKOUT
7 1 P 1 bubmuorexa [JOK
eakuuu. [IoHsITHE O TOMOT€HHBIX U
p https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[TonaTHE 0 XMMUYECKOM PABHOBECHUHU.
Bubnuoreka [JOK
8 @axTOpBl, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOM PCaKuU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOTO PAaBHOBCCUSA

OKHCIINTEIbHO-BOCCTAHOBUTEIIbHEIE

Bubnuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHYECKON
10 cfo a pC e U ciaalble bubmiorexa LIOK
u naru. CHIbHBIE U CJII
a TiHal https://m.edsoo.ru/00adcd68
AJEKTPOJIUTHI
1 o & VDaBHe carii bubmuorexa [JOK
HHBI BHEHUA 15054
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUN bubmorexa LIOK
HOBAHUU B CBETE II TaBII
pvl[ https://m.edsoo.ru/00add5d8
00 AIIEKTPOIMTUIECKON JUCCOITUAITITT
XUMHYECKHE CBOIICTBA COJICH B CBETE
13 5 06 bubmuorexa [JOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JTUCCOLIHAIIUU
14 I . Bubnuoreka [JOK
OHATHE O THAPOIM3CE COTeH https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTu3arus bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «Il’)e eHue 3che €HTAJILHBIX bubmorexa LIOK
ICHU HEPUMEHTAIbHE
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTpoabHasg padora Ne2 1o teme
17 «2 CII: 0 peCKa ccoluanusg bubmorexa LIOK
JIEKTPOJTATAY S OU )it .
p A Han https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKLUU B paCTBOPAX»
OO011as XapaKTEpUCTUKA TaJIOTEHOB.
18 X . ecf ec I())”c aHa Mepe bubmorexa LIOK
UMHUYECKHUE CBOUCTBA HA IIPH
P P https://m.edsoo.ru/00addfe2
xJiopa
19 XiopoBojiopoa. CossiHasi KUCIIOTAa, bubmmoreka [JOK
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XUMHNYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

https://m.edsoo.ru/00adel 04

IIPUMEHEHHE
[Tpaktuyeckas padora Ne 2 o reme
. bubmuorexa [JOK
20 «IlomydeHne CONAHON KUCIIOTHI,
N N https://m.edsoo.ru/00ade348
U3y4YEHHE €€ CBOMCTB»
Brruncnenus no ypaBHEHUAM
. bubmuorexa [JOK
21 XUMUYECKUX PEAKLUH, €CIIU OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas XxapakTepUCTUKA SIIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANOTPONHBIE MOJU(PHUKALIUN CEPBI.
” HaxoxnaeHue cepbl u €€ coeIMHEHUN bubnuoreka [IOK
B IIpUpoie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopo, CTpOEHHUE, bubmmoreka [JOK
(busznyuecKkrue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
. bubmuorexa [JOK
25 ¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKALLKE B
OCHOBE IPOMBIIIIIEHHOTO CII0co0a
%6 IIOJIyYEHUS CEPHOMN KUCIIOTHI. bu6mumoreka [IOK
XUMHUYECKOE 3arpsI3HCHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpeibl COEAUHEHUSIMU
Cephl
7 Brraucienue MaccoBoit 10711 BBIXOa bubmuorexa [JOK
IIPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepUCTUKA SIIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, pacCIpoCTpaHEHUE
B IIpuUpoje, Gpu3ndeckue u
XMMUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHaK, ero puzndeckue u

bubmuorexa [JOK

29 XHMHUYECKHE CBOMCTRA, IIOJIyUYeHUE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o reme
30 «ITonyyenne aMmmuaKa, U3y4eHHUE €T0 bubmorera HOK
N i gtk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOTa, e€ PU3nIecKue u Bubnuoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX

32 noOpeHnii. XUMHUYECKOe bubmorexa [IOK
YAORP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl
COCIMHEHUSIMHU a30Ta
®docdop. Oxeua gocdopa (V) u

33 (bocg)op ast KUC ((1)) a(b(bp:a (e)CK e bubmmorexa [TOK

Hasi KUCIIOTa, PU3UIECKHE U
P N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnons3oBanue pochaTo B

34 Ka4eCcTBE MUHEPAJIbHBIX YI00pCHUH. bu6mmoreka [IOK
3arpsi3HEeHUE TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Vruepon, pacupocTpaHeHHe B

35 pu E;[e EmHI:IeCKII)/Ie U XUMHUYECKHUE bubmmorexa [TOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux Gpu3ndeckue u bubmmoreka [JOK

XUMHYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorn4eckre mpoOIeMsl,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYroJibHAsI KUCHOTA U €€ CO bubmmorexa HOK
rojbHas KUCaoTa u Ju
https://m.edso0o.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o reme

18 "IlonydeHune yriekucioro rasa. bu6mumoreka [IOK
KavecTBenHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIE TOHATHS 00
Bubnuoreka [JOK
39 OpraHMYEeCKUX BEILIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yriiepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coenuHeHust
https://m.edsoo.ru/00ac080a
[TpakTuaeckas paborta Ne 5. Pemenue

A1 AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubmmoreka [JOK
«BaxHeue HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCJTMHECHUS»

KonTtponsHas padora Ne3 o teme
. bubmuorexa [JOK
42 «BaxHeune HeMeTaIbl U UX
https://m.edsoo.ru/00aec0el8
COCJTMHECHUS»
OO01mas XxapakTepuCTUKa XUMUIECKIX
3JIEMEHTOB — METaJJIOB.

43 MeTanudueckas CBI3b U Bubnuoreka [JOK
METAJUIMYECKasl KPUCTAUINYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOKMCTBA
METaJJIOB
XUMUUYECKHE CBOMCTBA METAJLJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaIPSHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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OOm1re cnocoObl MOTyYeHUs
MeTtauioB. CriaBel. BeraucieHus no

45 YPaBHEHUSM XUMHUUYECKUX PEAKLUH, bubmmorexa OK
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
npuMecu
46 IloHATHE O KOPPO3UU METAILIOB bubmmorexa HOK
https://m.edsoo.ru/00ael1278
Bubnuoreka [JOK
47 [Henotmere MeTaiel https://m.edsoo.ru/00aec14b2
43 Oxkcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00aec14b2
49 [Ilenouno3eMenbHbIC METAIUIBI — bubmuorexa [JOK
KaJIbIIUU U Maruum https://m.edsoo.ru/00ael 58
50 Baxueiine coeTMHEHNUS KTbIIUS bubmorexa [TOK
https://m.edsoo.ru/00aelSe8
51 O06o001IeHre U cucTeMaTH3aIus
3HAHUMN
5 JKEcTkoCTh BOJBI 1 CLIOCOOBI €€ Bubnuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1 886
[TpaxTrueckas padota Ne 6 o Teme
53 ")IIZéCTKOCTB BOIZ[I:I Y METOJIbI €€ bubmorexa HOK
| https://m.edsoo.ru/00aclae8
YCTpaHEHHUS
. bubmuorexa [JOK
>4 AsoMHHHT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONCTBA OKCHJIA U bu6numoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/I,Z[BI, THAPOKCUABI U COJIM KCIIC3a

Bubnuoreka [JOK

>7 (IT) m xxenesa (I1I) https://m.edsoo.ru/00ae35¢e6
2 O06o001IeHre U cUCTeMaTH3aNs
> 3HAHUU
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubmmoreka [JOK
«BaxHele MeTaJJibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brrurcnenus mo ypaBHEHUAM
XUMUYECKUX PEAKIUM, €CIIU OJIUH U3
60 peareHTOB JaH B U30bITKE WU bu6numoreka [IOK
COIEPKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TPOIYKTa
peaxiuu
61 O06o001IeHre U cCUCTeMAaTH3aINS
3HAHUH
KonTtponsHas padota Ne4 o reme
62 «BaxHenmue MeTaJuIbl U UX
COCTMHEHUS
63 BemectBa u maTepuansl B Bubnuoreka [JOK
MOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHWMHUECKOE 3arpsi3HEHNE bu6mumoreka [IOK
OKPYKaKOLIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6numoreka [IOK
AKOJIOTMYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01eHue u bu6numoreka [IOK
cUucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHHE 1 bubmmoreka [JOK



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

cucTeEMaTHU3anus 3HaHUU

https://m.edsoo.ru/00adb33¢

68 PezepBHblit ypok. O0o01eHue u

cucTeEMaTHU3anus 3HaHUU

Bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

- Pymsutuc I'. E., ®enpaman @.I'. Xumus § kimacc [Ipocsemenue,2022

- Pyasutuc I'.E., @®enpaman @.I'. Xumusa 9 kiacc [Ipocsemenne,2023

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoreka I{OK https:/m.edsoo.ru/00ad9cb2



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




	Титульный лист Английский 2023.pdf
	АВТОНОМНАЯ НЕКОММЕРЧЕСКАЯ ОРГАНИЗАЦИЯ
	средняя общеобразовательная школа «ЮВЕНЕС»
	123182, г. Москва, ул. Сосновая, д.3,  телефон: (499) 193-91-47

	химия 8-9 база.pdf



