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c. [Tanuno 2023

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE deepaibHON pabodel TPOrpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMM TMpenojaBaHuss yuyeOHOro mpeamera «XuMUS» B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoit deaeparum.

[Iporpamma 1o xuMuu Ha€T MPEJCTaBICHUE O LENsAX, OOIEeH cTpaTeruu
oOy4eHHUs, BOCHUTAHUSI M Pa3BUTUA OOYYAIOUIUXCSA CpEACTBAMU y4eOHOTO
npeamera, yCTaHaBJIMBAET o0si3aTenbHOE npeaMETHOE CoJiep>KaHue,
NnpeayCcMaTpUBAET paclpeielieHue €ro Mo Kiaccam M CTPYKTYpUPOBAaHHE IO
pasienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENAECT KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEA0OBATEILHOCTh  W3YUYEHHMS] XUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKH yd4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaeNsseT BO3MOXKHOCTH TIpeaMera  JyIs
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHOU
porpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TakkKe TPeOOBaHMM K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOTO co/iepKaHusl.

3HaHMEe XHUMHH CIYXKUT OCHOBOM Juisi (OPMHUpPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, €ro MpeACcTaBIeHU O MaTepuaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIE€ XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOMN U 3KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUSI.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 00111Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
OoOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIHLHOM  y4eOHOW  JesTeNIbHOCTH,
AKCIEPUMEHTAIIBHBIX M HCCJIEI0BATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;



3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K TPUPO/IC, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B KOJOTMYECKOE
oOpa3zoBaHue 00yUYaIOIIUXCS.

JlanHbple HampaBiieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEeLU(pUKON
COepKaHMUsI ~ y4eOHOro  MpeIMeTa, KOTOPBhIM  SIBISIETCS  MEJaroruyecKu
aJIaNTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OTMPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OOILIEr0 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbI IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHWYECKOW XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMmbl N0 XUMHUU cPopMHpOBaHA HA OCHOBE
CUCTEMHOro noaxoaa Kk e€ usydeHuro. CopeprkaHue CKIAJIbIBAE€TCS M3 CHUCTEMBI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO IPHUHIUITY
MOCJIE0BATEIBHOTO Pa3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [lepuognueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpeacTaBleHUid 00 AJIEKTPOJUTUYECKON JHMCCOLMAlMUd BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSI K IPYTOMY, BBITIOJHSAS (PYHKITNN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO0 IPUMEHEHHS U MOJTYUYECHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMUU CHOCOOCTBYET  (HDOPMHUPOBAHUIO
MPEJICTABICHNUS] O XMMHUUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. M3yueHHe XWUMUU MPOUCXOAUT C MPHUBJICUCHHEM 3HAHUU W3
paHee M3y4YEeHHBIX Y4YeOHBIX mpeameToB: «Oxpykawomuii Mupy, «buonorus. 5—7
Kiacce» U «Dusuka. 7 knacey.

[Ipy wu3yuyeHUM XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua



y4eOHOTO TIPEeIMETa COCTOUT B (POPMHUPOBAHUN CUCTEMbl XUMHYCCKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITHIA, 3aKOHOB M TEOPETHUCCKUX MOJTOKEHUMN, JOCTYITHBIX
000011IeHnl T MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAayKH, B MPUOOIIEHUU K
HAyYHBIM METOJAaM TO3HAHUS MPU U3YYCHUH BEUIECTB U XUMHUYECKUX PEaKIUH, B
(bOpMHUPOBAHNUY U PA3BUTHU MMO3HABATEIHLHBIX YMECHHUIA U MX IPUMEHEHUH B YIeOHO-
MO3HABATENILHON M y4eOHO-UCCIIENOBATEIHLCKON JIEATETLHOCTH, OCBOCHUH TIPABWII
0e30macHOro oopaIieHus ¢ BeIeCTBAMU B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OO0IIEro oOpa30BaHMs Ba)KHOE
3HauYeHUE NMPUOOPENH TaKue IeNH, Kak:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYyYCHUS Ha  CHCTEMAaTHYEeCKOe IPUOOIICHUE
OoOy4Jarommxcs K CaMOCTOSTEIbHOM MO3HABATEIHHOM JEATEIbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIIMMUCS
OTBITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHHWS M CaMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WMCIONINX YHUBEPCATHHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHATBHOW W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCIE YMEHHUNA OOBACHATHP U OICHUBATH SIBICHUS
OKPY>KaIOIIEr0 MHpA, UCIHOJIb3Ysl 3HAHUSA U ONBIT, MOJYYEHHBIC NMPU H3YUYECHUU
XUMUH, TPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B MIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTENbHOCTH;

— ¢opmupoBaHHEe Yy OOyYaOIIMXCA T'YMAHUCTHYCCKUX OTHOIICHHMA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKU
1eJecCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JNESATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HAMPABICHHOCTH MAJTLHEUIIETO
oOy4eHus.

OO11ee Ynco 4acoB, OTBEIEHHBIX I U3YUECHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmrero obpazoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 102 ygacoB (3 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 4yaca B HEJCIIO).



COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuecTBo BemiectBa. Mosib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4HCIa CTPYKTYPHBIX €IMHUI] BemecrtBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHusa. Knaccudbuxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboOThl B TaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JACHUE
buznyeckux (IJIaBICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALUSI BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBJIICHUI, HAOIIOICHUE U
ONKMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3jioKeHUe THMAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM cos meau (1),
W3Y4YEHUE CIOCOOOB PAa3CIICHHUs] CMECEi: C TOMOIIBI0 MAarHuTa, (PrIbTpOBAHUE,
BbITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBApPEHHON
CONM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX).

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopos — 3jeMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoga B Tpupoje, (GU3MUYECKHE U XUMHUYECKHE
cBoiictBa (peakinuu ropeHus). Oxcuapl. Ilpumenenune kuciopoga. CrocoOb
MOJIyYCHUs] KHUCIIOpoJa B JA0OpaToOpud U MOPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aTOTpoIHaAsS MOAU(PUKAIIHS KUCIOPO/IaA.



TennoBoir 3p(}EeKT XMMHUYECKOW peakUuuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoJe,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOObI momydeHus. Kuciaorsl
Y COJIH.

Mosnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOphI.
HacpllieHHbIE M HEHACBIMIEHHBIE PAacTBOpPBL. PacTBOPHMOCTH BEWIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpoie U B XKU3HU 4YesnoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHue NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranumdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanuys
OKCUJOB:  cosieoOpasyroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpaszyronme. Homenknatypa oxcuaoB. DuU3WYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krmaccudukanmst ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMmeHknatypa ocHoBaHuil. PU3HYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciotT. duszndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerosa.
[lony4denue KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBONCTB KHUCJIOPOJa, HAOII0JeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
MpeKpalleHus ropeHus (oxkapa), 03HaKOMJIEHHE C 00pa31aMy OKCUJIOB M OITUCAHUE
WX CBOMCTB, IMOJy4YeHUE, coOMpaHHe, paclo3HABAHUE U U3YUYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bojopoaa ¢ okcugom meau (1) (BoamoxuHo
WCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcTBOPEHHUS BEIIECTB C PAa3IUYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEAEIEHHOW MACCOBOM JI0JIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETajllaMH (HATpUEM H
KaJIbllieM) (BO3MOYKHO UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIEAOBAHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3BMEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT M LIEJIOYEH, U3yUEHUE B3AUMOIACHCTBUS



okcunia meau () ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaUlaMH, peakiui
HEUTpAIN3ALMHU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajljia IpYyruM U3 pacTBOPA COJIM, PEIICHUE AKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME
«BaxHeiinne K1accbl HEOPraHUYECKUX COCTUHEHUIN.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. Ctpoenne aroMoB. XHMHYECKAasi CBAA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie TOMBITKM KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M UIEJIOYHO3EMEIBHBIE METAJUIbL,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUJPOKCUBI.

[lepnonnueckuit 3akoH. [lepuognueckas cucteMa XMMHYECKHUX 3JIEMEHTOB [1.
U. Menneneena. Kopotkonepuonas u qiuuHHonepuoaHas popmel [lepuoanueckoii
cucteMbl xumudeckux syemeHToB J[. M. MennaeneeBa. Ilepronbl W TpyImIibl.
DU3NYECKUN CMBICH OPSAKOBOTO HOMEPA, HOMEPOB MEPUOJAA U TPYIIIIHI JIIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TEpBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuognueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIlaM U EPUOIAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHNH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipornecchl OKucIEHUs U BOCCTaHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

M3yueHHEe OO0pa3lloB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU H3YYCHHM XUMHUHM B 8 Kjacce
OCYIIECTBJISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO0mue ecTeCTBEHHO--HAYUHbIE MOHATHS: HAyYHBIM (pakT, rUrnoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kilaccudukamus, TMepUOJUIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUYECKHUI 3aps]i, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, Tra3, (U3MUYECKHUE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
VCKOIIa€MbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peaKUMs

[Iepunonnueckunt 3akoH. Ilepronnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUA U UX COCTUHEHHI
B COOTBETCTBMM C TIOJIOKEHHEM »JJIEeMEHTOB B llepuognueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHU/1a XUMHUUYECKOU CBS3U.

Knaccudukanys u HOMEHKJIATypa HEOPTraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakluii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKHUCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacCTHUIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[loHsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0O TOMOTreHHBIX M IeTePOTCHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHUE XHUMHUYECKOIO

paBHOBECHSI.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUH,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUH

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAaKIMA C  HUCIHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEXJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJIAMU
xuMHueckoil cBsi3u. CreneHs nucconuranuy. CUIbHBIE U Cl1a0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOLUALUY.
KauectBeHHbIE peakiiuu Ha HOHBI. [IoHsATHE O THIpOIM3E Cconel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEIIECTB — METAJJIOB W HEMeTaIoB (rpadura M anmasa), CIOKHBIX BEIECTB
(XJ0puaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON PEAKIIUU OT
BO3JICHCTBHUS  Pa3MYHBIX  (PAKTOPOB, HCCIEOBAHUE  DIIEKTPOIPOBOJIHOCTHU
PacTBOPOB BEUIECTB, IpoLiecca AUCCOLUAIIMY KUCIIOT, IeJIouel U cosieil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAIIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIMX
OPU3HAKM TMPOTEKAHMsI peakluil HWOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMl (FOpEHUE, pEeaKkluu pas3lIoKeHUs,
COCIIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  I[OMOIIbIO
KAUECTBEHHBIX PEAKIMil HAa HOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOJIEHCTBUE
C MeTajllaMM, HeMeTallJlaMH, uienodamu). XiopoBoaopod. ConsHas KHUCIOTa,
XUMUYECKHE CBOMCTBA, MOJydyeHHe, npuMmeHeHue. J[lelictBue xyopa u
XJIOPOBOJIOPOJa HA OPraHU3M YeJIOBeKa. BaxkHeIre XJI0puabl U UX HAX0XK/ICHHUE B
IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cpoiicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCKre cBOMCTBAa. OKCHIIBI CEpbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3n4ecKue U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENS
KJlacca KUCJIOT M crnenuduueckue). XUMHUECKUE PEeaKlMH, JIeKallue B OCHOBE
IPOMBIIUIEHHOTO CcHoco0a MOdy4YeHus CepHOW KuciaoTel. [IpuMeHeHue cepHOU
kucaoTel. COJaM CepHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue cepbl m €€ COCAMHEHUNW B MNpUpPoJaE. XUMHUYECKOE 3arpsi3HCHUE
OKpY Xarolel Cpelbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHe
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckre 1 XuMHIecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
bu3nueckre 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHus,
ux (pU3MUYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOJMydeHHe, (QU3NMYECKUE U XHUMHUYCCKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W craenuduyueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KAUECTBE MUHEPAIbHBIX Y00PEHUH.
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOK]IM, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amIoTpomHbIE
Moaudukauuu docdopa, uznyueckne U xumuieckue cpoiictea. Oxeun gocdopa
(V) u dochopHas kucinora, GU3NIECKHE U XUMHUYECCKHE CBOMCTBA, IOJydYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHUH.

O6mas xapaktepuctuka 3nemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHbIE MOIU(PUKAIUH,
pacnpocTpaHeHue B pupoje, pu3ndeckne U XMMUIECKUe CBOMCTBA. AJICOPOITHS.
KpyroBopor yrinepona B mnpupoae. Oxcuapl yriepona, ux (U3HYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKHUBbIE OPraHU3Mbl, TMOJY4YEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rurnoTe3a TI00aNbHOIO MOTEIUIEHUS KIMMarta, MapHUKOBBIA 3d@exT. YronapHas
KHCJIOTa U €€ coNiu, UX (Pu3nueckue U XUMHUYECKHE CBOMCTBA, MOJIydye€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COSTUHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, STaHOJ, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poi B OKM3HM YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COCTUHEHUI.

Kpemnuii, ero ¢usumyeckue W XHUMHYECKUE CBONCTBa, TOJIyYEHUE U
npuMenenue. CoefuHeHUs KpeMHuU B ripupoje. OO1iue npeacTaBieHus 00 OKCUIe
kpemaus (IV) u xpemaueBor kucimoTe. CHIMKATHI, UX HCIOJIb30BaHKHE B OBITY, B
POMBIIIUVICHHOCTU. BaxkHele cTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
EeMEHT, OeToH, xkene300eToH. I[lpobGiembl 06€30mMacHOrO0  MCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHue 00pa3I0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBA
raJjoreéHOB M HUX COEIMHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTE€HHUI0B), 03HAKOMIJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHHE TIpoliecca 00YTIMBaHUS caxapa MoJ| JeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuM Ha CyJib(paT-uoH U HAOII0JICHHE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (DM3UYECKMMHU CBOWCTBaAMHU a30Ta, ¢ocdhopa u ux
COEIMHEHUN (BO3MOXHO MCIIOJIH30BAaHNE BUIECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, nojlydyeHue, coorupanue, pacro3HaBaHUE U U3YUYEHUE
CBOWCTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX PEAKIMN HAa HOH aMMOHUS U
dochart-uoH W wU3yUYEeHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HU3y4YEHHE MOJeJel KpUCTAUIMYECKUX pEemEToK anmasa,
rpaduta, dyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOpPOIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE NMPU3HAKOB MX
MPOTEKAaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pELIEHHUE 3KCIIEPUMEHTANBHBIX 3a7ady Mo Teme «BaKHeHIIMe HEeMETaJUIbl U UX
COEIUHECHUSD.

MeTaJLibl 1 MX COeITMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumomuueckor cucreme xumuuyeckux snemeHtoB [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MetauioB. Mertajuindeckasi CBsI3b U
METAJUTMYECKAsT ~ KpUCTA/NIMUeCKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpsHKeHUH MeTaiuioB. OU3nyeckue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CHocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIE
CHOCOOBI 3aLTUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTamabl: noynoxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kamus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. lIpuMeHeHHe IIEeNOYHbIX METAIOB M HX
COCJIMHEHUMN.

[Ilenoyno3emenbHbIE METAJUIBI MArHUM W KaJbLWW: TOJOXKEHUE B
[Tepuoanueckoit cucreMe xumuueckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B Ipuposie. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus 1



KaJibIusl. BaxkHeiime coeiuHeHust Kanblus (OKCU/, TUIPOKCU]T, cOJn). ZKECTKOCTD
BOJIBI 1 CITIOCOOBI €€ yCTpaHEeHUSI.

AutoMuHUN: TioioxkeHue B [leproinueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B mpupoje. DPusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA U TUIPOKCH]IA
ATIOMUHHS.

Kenezo: nonoxenue B [lepnoanueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoae. Pu3MyecKue Hu
XUMHUYECKHe CBOMCTBA kene3a. OKCUIbI, TUAPOKCHIBI U conn xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, W3yUYE€HHE  PE3yJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKI[Mi HAa MOHBI: MarHus, KaJIbLKs, aTIIOMUHUS, [IMHKa, sxkese3a (11)
u xenesa (), menu (Il), HaGmromeHNe W ommcaHWe IPOIECCOB OKpAITMBAHUS
IJJaMEHH MWOHAMU HATpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUIPOKCHUAA [IMHKA, PEUICHUE HKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeunime
METAJIJIbl K KX COETUHECHUS.

XHMUA ¥ OKPYKAOLIas cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOW JKU3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMUYECKUX 0KOTrax U OTPaBICHHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyX awuled cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Poias xumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

n3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJTMMEpPHBIS
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHamu3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, ITAPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

dwu3nka: MaTepus, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, ANEKTPUICCKUI 3apsi, MIPOBOTHUKH,
NOJYNPOBOIHUKH, JUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBA, ra3, pacTBOpP, paCTBOPUMOCTh, KPUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbBIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XoJe OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCITUTATEIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW IIO3WTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpeHHe OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAay4YHOMY HAcCJIeIUI0, MOHMMAHMs 3HAYEHUS XUMUYECKOHM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIANETh JAOCTOBEPHOU WH(MOpMAaIUen o
NEPEIOBbIX JOCTHKEHMSIX W OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATEeNIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE 3TON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJACHUE W TMOCTYNKH CBOMX TOBAapHUIICH C MO3UIIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH MU COCTAaBIIAIONIME
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBSI3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 »KWU3HH, OCO3HAHWE MOCIEICTBUA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBA)XEHHUE K TPYJLy U pe3ybTaTaMm TPYIOBOU JIEITEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHMBUAYAJIBHOW TPACKTOPHUHU IIPOJIOHKEHUS 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOE KaK HCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyUIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wmeTranpenMETHBIX pe3yJbTATOB BBIICIAIOT 3HAYUMBIE I
dbopMHEpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
rumnore3a, (axkT, cucTemMa, TMPOIECC, DKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIEC CBS3U MEXKIY OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BaATh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAUSCTBE OCHOBHI /TSI ()OPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O UCIOJb30BaHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

yMEHHE HCIIOJIb30BaTh U aHAJIU3UpOBaThb B Ipolecce Y4YeOHOH W
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAIOTa U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxnaeMol Tembl, (OPMyIUPOBaTH CBOU MPEIJTOXKEHUS OTHOCUTEIHLHO
BBIIIOJIHEHUS MTPEJIOKEHHOM 3a1a4u;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
JEATEIbHOCTY B YCTHBIX M IHCbMEHHBIX TEKCTax; JAeNaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  HPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJIbTaTa 3asiBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIMMHUCS Hay4yHblE€ 3HAHUA, YMEHHS M CHOCOOBI



neucTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JNEATEIBHOCTH IO  IOJYYEHHWIO HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy o0ydeHus B 8 kjiacce rpeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpPOJIHAST ¥ HEOJIHOPOJHAsI), BaJIGHTHOCTh, OTHOCUTEIbHAsI aTOMHAs 1
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJICHHS, XHUMHYECKasl pPEaKnus, KiaacCHuPUKamus peakiui: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMHUYECKasl CBSA3b, MOJISIPHAS M HEMOJIAPHAs KOBAJIEHTHAs CBSI3b, NOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, PAacTBOpP, MaccoBas JOJIsI BEIIECTBa
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISi COCTaBJICHUS (POpMyJ
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi AApa, OOLIEE YHUCIIO AIEKTPOHOB U
pacupeseseHue ux Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMeHTa MO0 (opMyse COeTuHEHMUs,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

MPUMEHSATH OCHOBHBIE ONEPALIU MBICIIUTEILHOMN I€ATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMaTH3aIuio, Kilaccu(uKamuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HaHUs — HaOIIOJeHHe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CJIEI0BAaTh IPAaBHJIaM MOJb30BAHMS XUMUYECKOM TOCY 101 U 1a00paTOPHBIM
o0opyIoBaHUEM, a TaKXKe ImpaBuiIaM oOOpalleHHus C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHUSMU IO BBINOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHIO U COOMPaHUIO ra3000pa3HbIX BELIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM J10JIEll pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE JKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO MHJIUKATOPOB (JJaKMYyC, (eHON(PTaAIEUH, METUIOPAHK

U ApyTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEepPHOCTb, XUMUYECKast CBSI3b (koBaJIEHTHA, WOHHAs,
MeTaJNInYeCcKast ), KpUCTAJUIMYECcKasi peiI€TKa, KOppo3usi METAJIOB, CILIaBbI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAETBHO JIOMYCTUMAas KOHILICHTpaLHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COEIWHEHMH 1o (opmylsiaM, BUA XUMUYECKON
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAX HEOPraHUYECKUX COEAUHEHUH, TUI KPUCTAIIIMYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica [lepuommueckoro 3axkona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymnma)», mampie u  OOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOAMUECKOMN TabIHUIIE, C YNCITOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsii  Anapa, oOIlee 4YUCIO DSJIEKTPOHOB U paclpeiesieHue ux Mo
AIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MECHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHUN B Mpeaerax MallbIX NEpPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3G (PEeKTy, MO0 MU3MEHEHUIO CTEIEHEW OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
pUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
HIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo Gopmylie COoeauHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

coOJTI0/1aTh TIPaBUIIA MTOJTH30BAHUS XUMUYECKOMN TIOCYI0M 1 1a00paTOPHBIM
o0opynoBaHuEM, a TakKe IMpaBuja oOOpalleHuss C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSMU IO BBINOJHEHHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIoro ras3a);

MIPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB PA3TUYHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOPUI-, OpOMHI-, UOIUMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPTraHUIECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NEITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMATH3alINIO, BBISIBIICHHE PUYNHHO-
CJIEJICTBEHHBIX CBSI3€M — JJIi U3yYEHHs] CBOMCTB BEUIECTB U XMMHYECKUX
peaknmii, €CTECTBEHHO-HAYYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
HU3MEpPEHHEe, MOACIIUPOBAHUE, IKCIIEPUMEHT (peaTbHbIM U MBICTICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBanme pa3aesioB u TeM KoanuectBo 4acos DJIeKTpOHHBIE (M (ppoBLIE)
n/n nmporpaMmal Bcero KOHTpO.T[beIe HpaRT[/]qec]ﬂ/]e 06p330BaTeJH)HLle PeCypcChI
padoThl padoThbI
Paznen 1. llepBonayanbHbie XuMuveckue mousaTust (7 4.)
Xumusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 7 n/p Nel, Ne2, bubnmoreka [JOK
' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
Pa3nea 2. Ilepuoanyecknii 3axkoH u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB /I. M. Menneseesa.
Ctpoenne aToMoB. XuUMHYecKasi ¢BsA3b. (12 u.)
[Iepnonnueckuii 3aK0H 1
21 IIepuonnueckas cucrema 6 Bu6muoreka [JOK
' XUMHYECKHX 3eMeHToB Jl. 1. 1 https://m.edsoo.ru/7f41837c
MenpeneeBa. CtpoeHue aroma
2.2 XHUMHUYECKast CBSA3b. 6 https://m.eds00.ru/7f41837c
Paznen 1. [lepBoHayaiabHble XuMuyeckue mouaTus (19 4.)
12 BemecTBa 1 XUMHUYECKHE 19 1 o l-4 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Pa3nen 3. BaxkHeiimne mpeacTaBuTe/ I HEOPraHUYECKUX BemiecT (56 4.)
31 Boznyx. Kucnopon. Ilonstue 9 bubnuoreka [IOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
1 n/p Ne3,4
3.2 Bonopon. [onsitue o 8 bu6mmoreka [JOK
' KHCJIOTaX U COJISIX https://m.edso00.ru/7f41837c
33 Bopa. PactBopst. [Tonsitie 06 9 /p NeS bubnuorexa IIOK
OCHOBAaHMSIX 1 https://m.edsoo.ru/7f41837c
3.4 KonnuecTBeHHBIE OTHOIICHUS 10 bu6mmoreka [{JOK

B XUMHUH. https://m.edsoo.ru/7f41837¢c
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/p Neb,
n/o 5-8

4. OKHCIANTETbHO-BOCCTAHOBHUTEIbHBIE peakiun. (4 4.)

OCHOBHEIE KJIaCCEI
3.5 . 20 1
HeOpFaHI/I‘-IGCKI/IX COCANHCHNU

OBP. Oxucaurenu u

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

4.1 4 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEITH
[ToBTOpEHNE OCHOBHOIO Kypca 3 Hrorosas bubnuorexa [JOK
HEOPraHNYECKON XUMUHU https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O
102 6 IIp/p 6, n/p 8
[IPOTPAMME PP o, P
9 KUIIACC

Koan4yecTBO 4acoB

Nen/m  HaumeHoBaHMe pa3/iejioB M TEM NPOTPAMMBbI DsekTpoHHbIe (HHPPOBLIE)

Bcero KonTpoabHsble IIpakTHuyeckue 00pa3oBaTe/IbHBIE PECYPChI
padoThI padoThI

Pa3zneun 1. BenmecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpeHwue u yriyOieHrne 3HaHui OCHOBHBIX 5 1 bubnuoreka [IOK

' paszenoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK

' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAs JUCCOLIMALIHSL. 8 1 bubnuorexa [JOK

' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edso0.ru/7f41a636

Htoro mo pazneny 17

Pa3pen 2. HemeTa/JIBI M HX COCIUHEHUS
51 OO0m1as XxapakTepucTUKa XUMHUECKUX 4 bubnnorexa [IOK

snemeHToB VIIA-rpynmnsl. ["agorens

https://m.edsoo.ru/7f41a636
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99 OO0mmas XxapakTeprucTHKa XUMHUECKUX 5 bubanorexa [IOK
' aneMeHToB VIA-rpynnsl. Cepa u e€ coeguHeHNs https://m.edso0.ru/7f41a636
OO06111ast XapakTEPUCTHUKA ec
23 | onewerrton VA-rpymms. Asor, Gocthop 1 s y BuGnmorexa [OK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHNS
06 Ka ecK
2.4 o Xap?f/TAeI-)HCTH IX;/I:H: 0 I;/IIXK €MHUH U 8 bubmorexa LIOK
' JICMEHTOB TPYIHIBL Y TICPOL P https://m.edso0o.ru/7f41a636
UX COSIMHEHUS
Hroro no pasneny 25
Pa3pen 3. MeTa/IbI M X COCIHHEHUS
. bubnuorexa [JOK
31 Obmpe cBoHCTBA METAILIOR 4 https://m.edso0o.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneiiime MeTa/UIbl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazneny 20
Pa3nes 4. Xumus n oKpy:Kapmas cpeia
4.1 BerriecTBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmmorexa [TOK
' et p https://m.edsoo.ru/7f41a636
Hroro mo paznemny 3
p 3 bubnuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
K
Ne Tema ypoka QUIIIECTRO facon Jlata DJIeKTpOHHBbIE IU(POBBIE
n/n Bcero KonTpoannsie MpakTHueckne H3yHeHmsI o0pa3soBaTe/JbHbIe
padoThl pa6oTbl pecypcsl
1 [peamer xumuu. Postb XUMUH B 5KH3HU YEIIOBEKA. 1 bubnmoreka [JOK
Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 IToHsATHE O METONAX IIO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
IMpaktuueckas padora Ne 1 «IIpaBuna paboTsl B
J1a00PaTOPUU U MIPHUEMBI OOpAIIICHHUS C TA00PATOPHBIM bubimoreka [IOK
3 1 1
obopynoBaruem» (C ucnonb3osaHuem o6opygosaHus https://m.edsoo.ru/ff0d23dc
Touku pocTta)
4 YucTeie BemecTBa 1 cMecd. CrrocoObl pasIeIeHust 1 bubmuoreka [JOK
cMecei https://m.edsoo.ru/ff0d26ca
: [paktuuaeckas padora Ne 2 «Pva3)leﬂe)HI/Z cMmeceil (Ha . . Bu6miorexa LIOK
PUMEPE OYUCTKU TIOBAPEHHOM COJN )» https://m.edsoo.ru/ff0d28c8
ucnonb3oBaHmem obopyaosaHua Touku pocra)
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DIIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubmuoreka [JOK
XUMHAYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
g [MepBble MOMBITKH KIaCCH(DUKALUN XUMHYECKUX 1 bubmoreka [JOK
aneMeHToB. [ToHSTHE O IpyIIax CXOMHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
9 ITepuonnuecknii 3axoH u Ilepuonnueckas cucrema 1 bubnmnorexa [JOK
xumuueckux sneMmentos JI. M. Meneneena https://m.edsoo.ru/00ada52¢
10 [Tepronbl, TPyIIIbI, HOATPYIIIHI 1 https://m.edsoo.ru/00ada52c
11 Crpoenune aroMoB. CocTaB aTOMHBIX sijiep. M30Tomnb https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX O6VOJ'IOLIeK aTOMOB BuGmnorexa [TOK
12 aneMeHToB llepuoanyeckoii cucremst . U. 1

Menneneena

https://m.edsoo.ru/00ada6bc



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/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XUMHYCCKOI'0 3JICMCHTA I10 €TI0

bubmuoreka [JOK

13 HMOQISI?;ZI;B Heprommaccxoit cucreve J1. 1. L https://m.edsoo.ru/00ada824
| S s e | B 10K
HE/Iaror 1 paKIaHnH https://m.edsoo.ru/00ada96e
15 DIEeKTPOOTPHIIATETBHOCTh ATOMOB XUMHYUECKUX 1 but6mmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
16 HoHHast xumMudeckas CBsI3b 1 https://m.edsoo.ru/00adac34
17 KoBaneHnTHas noispHas XuMu4eckas CBsi3b 1 https://m.edsoo.ru/00adaab8
18 KoBaneHTHas HENMOJSIpHAS XUMUYECKas CBS3b 1 https://m.edsoo.ru/00adaab9
19 CrerneHb OKUCIICHUS 1 https://m.edsoo.ru/00adae28
20 Kontpossnas padora Nel o reme «CTpoeHue aroma. 1 bubmoreka [JOK
XUMuUecKas CBSI3b» https://m.edsoo.ru/00adb486
21 ?:pH;Z;;? MOJCKYIAPHOTO - H# HEMOJCKYIApHOTO 1 https://m.edsoo.ru/ff0d210c
22 Omnpenenenne KPUCTALIMYECKUX PEIIETOK B BEIIECTBAX. 1 https://m.edsoo.ru/ff0d210c
23 ITpoCThIE U CIIOKHBIE BENIECTBA. 1 https://m.edsoo.ru/ff0d61c6
24 3aKOH MOCTOSHCTBA COCTAaBA BEIECTB. 1 https://m.edsoo.ru/ff0d61c6
25 OTHOCHTENbHAS MOJIEKYJISPHAs Macca. 1 https://m.edsoo.ru/ff0d227e
26 Xumudeckue GopMyIIbL. 1 https://m.edsoo.ru/ff0d2a6c
27 BerauciieHns mo XuMudeckum Gopmyam. 1 https://m.edsoo.ru/ff0d227e
28 BbIYUCIIEHNS 0 XUMAYECKUM (HOpMYIIam. 1 https://m.edsoo.ru/ff0d2a6c
29 BalleHTHOCTh XUMHYECKHX SJIEMEHTOB. 1 https://m.edso0.ru/ff0d61c6
30 OrmpeeneHue BAICHTHOCTH 110 (hopMyIaMm 1 https://m.edsoo.ru/ff0d227e
31 CocraBnenue GpopMyII BEIECTB O BaJEHTHOCTH. 1 https://m.edsoo.ru/ff0d227e
32 3aKOH COXPAHEHHs MACChl BELIECTB. 1 https://m.edsoo.ru/ff0d227e
33 XUMHYECKHE YPaBHEHUSI. 1 https://m.edsoo.ru/ff0d2a6c
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34 Knaccudukaius XUMAYECKHX PEAKIIUiA. 1 https://m.edsoo.ru/ff0d2a6c
35 THITBI XUMHUYECKHX PEAKIIHA. 1 https://m.edsoo.ru/ff0d227e
36 OnpejeneHye THIOB XUMHYECKHUX PeaKIuii 1 https://m.edsoo.ru/ff0d227e
37 CocraBiieHUE ypaBHEHUI XMMUUECKHUX PEaKIMi 1 https://m.edsoo.ru/ff0d227e
38 O606menue 3HaHWit mo pasneny: «llepBoHadanbHBIC 1 https://m.edsoo.ru/ff0d227e
XUMHWYCCKHUEC ITOHATUA
39 KonTponbHas paboTa Ne2 1 https://m.edsoo.ru/ff0d227e
40 Kucnopox: XapaKTepucTHka, HAXOACICHHC, 1 https://m.edsoo.ru/ff0d4ae2
noJjiyueHue, (pusnueckue cBONCTRA.
41 XUMHYECKHE CBOMCTBA KHCIOpoaa. OKCHIbL. 1 https://m.edsoo.ru/ff0d497a
42 [Ipumenenue kucinopoaa. KpyroBopor kucinopoja B 1 https://m.edsoo.ru/ffod4ae?
pHUpo/ie.
43 Bo3sayx u ero cocras. 1 https://m.edsoo.ru/ff0d497a
a4 Crioco0bl mosTydeHus1 KUCIIOpoa B T1abopaTopuu 1 bubnmnorexa [JOK
Y IPOMBINUIEHHOCTH. [IpuMeHeHne kuciopoaa https://m.edsoo.ru/ff0d497a
TemnnoBoit 3¢ ekt XuMUIECKoi peakuuy,
45 MOHATHE O TEPMOXUMHUYECKOM YPABHEHUH, FK30- 1 bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEAKIIUIX
46 TommuBo (HedTh, yroib U MeTaH). 3arps3HeHUE 1 bu6muoreka [IOK
BO3/yXa, CIIOCOOBI €ro Mpe0TBPaILCHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas paborta Ne 3 o reme «llomyuenue
47 P 5 b yqu 1 bubnnoreka [JOK
1 coOMpaHue KUCIOPO/Ia, M3YUCHUE €T0 CBOHCTBY» https://m.edsoo.ru/ff0ddae?
(C ucnonbzoBaHnem o6opyposaHus Touku pocra)
48 Hostopenue u 06obmenne 1o 1 https://m.edsoo.ru/ff0d4ae2
pazneny: «Kucnopoa»
49 Bonopon — sneMeHT u mpocToe BELEeCTBO. 1 bubnunoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
50 Du3nvecKre U XUMHYIECKHE CBOICTBA BOIOPO/IA. 1 https://m.edsoo.ru/ff0d50d2

[Ipumenenue Bogopona

https://m.edsoo.ru/ff0d4dd0
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ol Crioco0bl oJTy4eHus BOJOPOAA B J1a00paTOpHn 1 https://m.edsoo.ru/ff0d4f42
Tpakruuyeckas pagora Ned «[lomydyeHue u cBoiicTBa

52 BOJIOPOJIa» (C ucnonbsosaHnem o6opyaosaHua Toukw 1 https://m.edsoo.ru/ff0d4f42
pocra)

53 Pemenue 3amau o teme: «Bogopon» 1 https://m.edsoo.ru/ff0d4f42

54 Perrenne 3amad Ha OTHOCHTEIBHYIO IUIOTHOCTH 1 https://m.edsoo.ru/f0d4f42
ra3os.

55 Iosropenne u  obobmenne 1o  pasnenam 1 https://m.edsoo.ru/ff0d4f42
«Kucnopon», «Bogopom».

56 KonrpoJabsnas paGora Ne3 1

57 Bona. 1 https://m.edsoo.ru/ff0d50d2

58 duznueckue U XUMHUYECKHIE CBOMCTBA BOIEI 1 https://m.edsoo.ru/ff0d587a

59 PacTBOpEI. PacTBOPHMOCTB BELIECTB B BOJIE. 1 https://m.edsoo.ru/ff0d5b40

60 MaccoBas 7105151 paCTBOPEHHOI'O BEIIECTBA. 1 https://m.edsoo.ru/ff0d5b40

61 HacplIieHHbIe U HeHACHIIIIEHHBIC PACTBOPBI. 1 https://m.edsoo.ru/ff0d5b40
[Ipaktnueckass pabora Ne 5 mo  Teme

62 «[IpuroroBjieHre pPAcTBOPOB C  ONpPEIETEHHOM 1 bubnuorexa LIOK
MacCOBOM JOJI€H pPAacTBOPEHHOIO BEILECTBa» (C https://m.edsoo.ru/ff0d5eba
ucnonb3oBaHMem o6opyaosaHua TOUKM pocTa)

63 MosspHas KOHIIEHTpaLKS. 1 https://m.edsoo.ru/ff0d59e2

64 Cocras ocHoBanuii. [ToHATHE 00 UHIAMKATOPAX 1 https://m.edsoo.ru/ff0d59e2

65 Perenue 3aay no teme: «Boja. PactBopb» 1 https:/m.edsoo.ru/ff0d6342

66 Konnuectso BerectBa. Moib. MossipHast Mmacca. 1 https://m.edsoo.ru/ff0d55a0

67 ModsipHblii 00bEM Ta30B. 3aKOH ABOTAIPO 1 https://m.edsoo.ru/ff0d542e

63 Beruncnenue o0béma rasa 1o €ro H3B€CTHOMY 1 bubnuoreka IIOK

KOJINYECTBY BELIECTBA. https://m.edsoo.ru/ff0d55a0
69 BrluncieHne KonuuecTBa BEIIeCTBa ra3a o ero 1 https://m.edsoo.ru/f0d55a0

M3BECTHOMY OOBEMY.
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Brruncienus o05EMOB ra3os MO YpaBHCHUIO

but6mmoreka [JOK

70 g 1
peaKiui Ha OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/f0d5708
OTHOIIICHUH Ta30B
el BbruuciieHusi Mo XUMHUYECKUM ypaBHEHHSM MacChl 1 hitps://m.eds00.ru/ff0d6342
BEIICCTBA.
72 BblunciieHus: 10 XUMHUYECKUM  yPaBHCHHSM 1 htts://m.edsoo.ru/ffod55a0
KOJINYECTBA BEIIECTBA.
73 Pemenue MNPpCAIOKCHHBIX 3aaa4. Pabora ¢ 3aJaHUSIMHU l httDS//medSOOI’u/fde6342
10 TEME.
74 [ToBTOpEHUE U 00OOIIEHUE IO pa3IEIaM. 1 https://m.edsoo.ru/ff0d6342
75 KonTponbnas pabota Ned 1 https://m.edso0.ru/ff0d6342
76 Oxkcunpl: cocTas, KjIaccupuKaius, HOMEHKIATypa 1 https://m.edsoo.ru/ff0d664e
[TonydeHne u XUMHUYECKUE CBOMCTBA KHUCIOTHBIX bubnmnoreka [[OK
77 1
OKCHUJIOB. https://m.edsoo.ru/ff0d664e
78 XUMHYECKHE CBOMCTBA OCHOBHBIX U aM(OTEPHBIX 1 https://m.edsoo.ru/ffod664e
OKCHJIOB.
79 Pemenue 3ana4 u 3ananuii no teme: « OKCHIBDY 1 https://m.edsoo.ru/ff0d664e
80 OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS, 1 bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
81 [TonydyeHnue u XuMUYECKUE CBOWCTBA OCHOBAHUMN 1 https://m.edsoo.ru/ff0d67ca
82 AM}OTEPHBIE THIPOKCHIBL. 1 https://m.edsoo.ru/ff0d67ca
83 Pemenne 3ananuii mo Temam « OCHOBaHUS 1 https://m.edsoo.ru/ff0d67ca
84 Kucnoter: coctas, kinaccudukarws. 1 https://m.edsoo.ru/ffOdfee2
85 Kucnorel: HOMeHknaTypa 1 https://m.edsoo.ru/ffOdfee2
86 [TonydyeHnue u XuMHUYECKUE CBOWCTBA KUCIIOT 1 https://m.edsoo.ru/ff0dfee2
87 Perenue 3aiau u 3aganuii mo temam: «KucaoTsy. 1 https://m.edsoo.ru/ffOdfee2
88 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI 1 bu6muoreka [IOK

IMOJIYUCHUA.

https://m.edsoo.ru/00ad9474
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89 Conu (cpenHue): XUMHUYECKHUE CBONCTBA 1
90 FeHeTI/I'-IeCKI/IevCBSISI/I B3aMOACHCTBUS OCHOBAHHH, 1
KHCJIOT U COJIEH.
ITpakTryeckas padora Ne 6. Pemenue
01 IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe « OCHOBHBIC 1 bubanorexa IIOK
KJIACChl HEOPTaHUYECKUX COETUHEHHIN (C https://m.edsoo.ru/00ad9b7c
ncnonb3osaHuem obopyaosaHma ToUuKu pocra)
92 ['enernueckas cBsA3p MEKY KiIacCaMu 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
93 O06o0mIeHne 1 cucTeMaTU3aIysl 3HAaHUI 1 https://m.edsoo.ru/00ad9ch2
94 KonTponbnas padorta Ne5 no teme "OcHOBHbIE 1 bubmuoreka [{JOK
KJIACChl HEOPTaHUYECKUX COETUHECHMIT" https://m.edsoo.ru/00ad9ela
95 AHanu3 KOHTPOJIBHOU PabOTHI. 1
96 OKHCANTETEHO-BOCCTAHOBUTEBHBIE PEAKIINU 1 https://m.eds00.ru/00adb076
97 OxuCIUTETN U BOCCTAHOBUTEITN 1 https://m.edsoo.ru/00adb076
98 OBOBILEHNE 3HAHUM 10 Kypcy XMMHH 32 8 Kiacc. 1 https://m.edsoo.ru/00adb486
99 Penrenne pacyeTHBIX 3a/1a4 3a Kypc 8 Kiacca 1 https://m.edsoo.ru/00adb33c
100 HToroBasi KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/00ad9ch2
101 AHaM3 UTOTOBOM KOHTPOJIBHOU PaObOThI 1
102 PesepBHblil ypok. O00011I€HNE U CCTEMATU3aLIUs 1 bubnuoreka [IOK
3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102
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9 KUIIACC

peakiuu

Ne KoJsnuyecTBo yacon Tata
Tema ypoka JJ1eKTPOHHbIE HH(PPOBBIE
n/n Bcero KonTposabHbie IIpakTHyeckue H3Yy4YC€HHUsA
o0pa3oBaTebHBIEC PeCypChl
padoTsbl padoThl
IIepuonnueckuii 3akoH. [lepuonnueckas
bubnunoreka [JOK
1 cucTeMa XuMHU4eckux aneMeHToB [l. H. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MEPHOJIOB

3 Knaccudukamnmst 1 HOMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Busl XumMu4eckoi CBSI3M M THITBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IloBTOpEHUE U yriybOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMHUECKUX peaklui Mo 1 bubnmoreka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM pPEaKIUH.

bubmuoreka [JOK
7 [ToHsiITHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[TonsiTve 0 XUMHUYECKOM PAaBHOBECHH.

3 @DaxTOophl, BIUSIOUINE Ha CKOPOCTh 1 bu6moreka [IOK
XUMHUYECKOHN PEaKIMy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [JOK

https://m.edsoo.ru/00adcade
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TeOpI/IH SHGKTpOHHTquCKOﬁ Jucconuanuu.

but6mmoreka [JOK

10
CunbHbIe U cradble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHHsI peaKIuil https://m.edso0o.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT MU OCHOBAHMH

12 B CBETE IIPEACTABIICHUN 00 bubnnorexa [IOK

P . https://m.edso00.ru/00add5d8
AIEKTPOIUTUYECKON JUCCOLIHAIIII
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHNUI 00 DIIEKTPOIUTHYECKON bubmmorexa TTOK
p p https://m.edsoo.ru/00add8b2
JIACCOIAAIIN

14 [TonsiTHe 0 rUapOIN3E Comeit https://m.edsoo.ru/00add9d4

15 O00011eHNE U CUCTEMATH3alUs] 3HAHMI https://m.edsoo.ru/00addd12
[IpakTuueckas padota Ne 1. «Pemenne

16 P P c bubnuorexa [JOK
PKCICPHMCHTAILHBIX 3412 | https://m.edsoo.ru/00addbfa
ncnonb3oBaHnem o6opyaosaHua TouKK pocta)

Kontponsnas padora Ne2 o reme
17 «DIIEKTpOJIUTHYCCKAs TUCCOIHAIASL bubmotera [JOK
P A HHAtL. https://m.edsoo.ru/00addecO
XHWMHYECKHE PEaKIIUU B PACTBOPAX)

18 OO01mas XxapaKTeprCTUKA TAJIOTCHOB. bubnmnorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edso0o.ru/00addfe2
Xnoposogopoa. CojisiHast KUCIIOTA,

19 XI/IME‘IGCKI/IS CBOMCTBA, ITOJyYECHHE bubmorexa HOK

’ v ’ https://m.edso00.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyyeHne COMAHON KUCTOTHI, U3yUEHUE €€ bu6muoteka [JOK

CBOMCTBY (C ucnonbsosaHmem obopynosaHua
Touku pocrta)

https://m.edsoo.ru/00ade348
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Brranciaenus no YPaBHCHUAM XUMHUUYCCKUX

but6mmoreka [{OK

21 peaKImid, ecJIi OJIMH U3 pearcHTOB JaH B https://m.edsoo.ru/00ade488
U30BITKE
99 O6mras xapaktepuctuka 3aeMeHToB VIA- bu6muoreka [IOK
IpyIHIIbI https://m.edsoo.ru/00ade64a
ANoTpoIHbIe MOAU(UKALINY CEPHI.
23 Haxoncljleﬁne cephl I/I(beé COG)II/IHGII)-II/Iﬁ B bubnnorexa LIOK
g https://m.edsoo.ru/00ade64a
npupoie. XMMHUUECKHE CBONCTBA Cephl
24 CepoBoaopo, ctpoeHue, (pu3ndeckue u bubnmnorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxcunpl cepol. CepHas KHCIOTa, (PU3UYECKUE bubnmoreka [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHAMHMYECKHUE PEAKINH, JIEKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOTyYeHHUS bubnuorexa [JOK
CEPHOU KHUCJIOTHl. XMMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpeibl COeTUHEHUSIMU CePhI
97 Brranciierne MmaccoBoit 1071 BEIXOAa bubnnoreka [JOK
MPOAYKTa PEaKIun https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa 31eMeHToB VA-
28 rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJIE, Bubmmorexa LIOK
. https://m.edso0o.ru/00adeea6
¢bu3nveckre 1 XMMHYECKHE CBOMCTBA
29 AMMHaK, ero GU3NIecKue 1 XUMUIECKHE bu6muoreka [{IOK
CBOMCTBA, IIOJIy4YCHHUE U IPUMEHECHUE https://m.eds00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «IlomyuyeHne aMmmuaKka, U3y4eHue ero bu6muoreka [IOK

CBOMICTBY (C ucnonbsosaHmem obopyaosaHua
TouKu pocTta)

https://m.edsoo.ru/00adf180
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A3oTHas KuCNoTa, e€ huznueckue u

but6mmoreka [JOK

31
XUMUYECKUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
39 B KQ4€CTBE MUHEPAJIbHBIX YI00pEHUH. bu6muoreka [IOK
XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOILEH https://m.edso00.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u pochopnas
33 KHUCJIOTa, PU3HUECKHE U XUMUUYECKHE bubmmorexa [JOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEHUE
Hcnonb3oBanue GpochaToB B KauecTBE
34 MHUHEPAJIbHBIX YI0OpeHUH. 3arpsi3HeHune bubmorexa LOK
PEIBHBIX YAOOP TP https://m.edso0.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
Yraepon, pacnpocTpaHEHUE B IPUPOJIE, bubmuoreka [IOK
35 .
du3HYecKre U XUMUIECKIE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusnueckue u
36 XHMHYECKHE CBOMCTBA. JKOJIOTHUYCCKHUE bubnuorexa [JOK
po0JIeMbl, CBA3aHHBIE C OKCHIOM YIiepoa https://m.edsoo.ru/00adfebe
(V)
37 VYrospHas KUCIOTA U €€ CONn https://m.eds00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "[Tonyuenune yriaekucioro rasa. bu6muoreka [IOK
KauecTBenHnas peakuus Ha kapOoHaT-HOH"(C https://m.edsoo.ru/00ae027e
ucnonb3oBaHuem o6opyaosaHua TOUKU pocCTa)
39 [TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bu6muoreka [{IOK
BEIIECTBAX KaK O COEUHEHUIX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coenqnHeHus https://m.edsoo.ru/00ae080a
41 ITpakTrnyeckas pabora Ne 5. Pemienue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4y IO TCME

https://m.edso0.ru/00ae0bf2
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«Baxneie HeMeTaIbl 1 MX COSTMHECHUS
(C ucnonbszosaHnem obopyposaHua Touku pocra)

KonrtponsHas padora Ne3 o reme

bubmuoreka [JOK

42 «Baxuelnine HeMeTaJUIbI U UX COSIUHEHUSY https://m.edsoo.ru/00ae0el8
OO6mrast xapaKTepUCTUKA XUMUUYECKHUX

43 3JIEMEHTOB — MeETaJIoB. MeTamueckas bubnuotexa [JOK
CBA3b U METAJNINYECKAs] KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAIIIIOB
XHUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEeKTPOXUMHYECKUHN PsI/T HAMIPSHKEHUN bubmmorexa [JOK
MCTAIIOR https://m.edso00.ru/00ae1156
OO6u1re cnocoObl MOTYyYSHHUS METAILIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSIM bubnuotexa [JOK
XUMHUYECKUX PEaKIUi, €U OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJIEPXKHUT MPUMECH

46 [TonsiTHE 0 KOPPO3UU METAIIIOB https://m.edso00.ru/00ae1278

47 [llenounble MeTaIIBI https://m.edsoo.ru/00ae14b2

48 Oxcunbl ¥ TUIPOKCUIBI HATPUS U KU https://m.edsoo.ru/00ae14b2

49 [llemouHo3eMeNbHBIC METAJIIBI — KAIbIUN 1 bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxuerime coeTMHEHUS KalbLUS https://m.edsoo.ru/00ae15e8

51 O060061IeHre U cucTeMaTu3aus 3HaHu! https://m.edsoo.ru/00ae15e8

52 XKécTtrocTh BOABI U cIOCOOBI €€ yCTpaHEHHsS https://m.edso0.ru/00ae1886

53 [IpakTnueckas padbora Ne 6 o Teme bu6muoreka [IOK
"YKEcTkoCTh BOJIBI M METO/IBI €€ yCcTpaHeHus " https://m.edsoo.ru/00aelae8

54 AnoMuHUN https://m.edso0o.ru/00aelc64

55 AmMpoTepHbIe CBONCTBA OKCHJIA U bubnmnoreka [JOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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Kemeso

Oxcwunpl, Tugpokcuasl U conm xkenesa (1) u

https://m.edso0.ru/00ae1d86
bub6nunorexa LIOK

> xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cucTeMaTu3alus 3HaHu!
[TpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME Bubmmorexa [IOK
«BaxkHel1e MeTaubl U UX COSAMHEHUSD) nittps.//m.ecisoo.ruf00aesdes
Brrurcnenus mo ypaBHEHUSIM XHMHYECKHAX
€aKIui, ecIM OJMH U3 PEareHTOB J1aH B
60 5136LIHTKe’I/mH co;[epmHTI;[pnMecn. ’ bubmorexa [JOK
BorurcneHnus MaccoBoit 1011 BBIXOAA hittps:/fmedsoo.rufbae1 750
MPOJYKTa PEaKIuu
61 O06o0mIeHne 1 cucTeMaTU3aIs 3HaHUH
62 Konrponsnas padora Ne4 o reme
«BaxkHenme MeTaJlJIbl U UX COCIMHEHUSD)
63 BemectBa u mareprainbl B TOBCEAHEBHOM bubnuotexa [JOK
JKU3HU YEJI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoen bubnmnorexa [JOK
cpeasl https://m.eds00.ru/00ae4270
65 Ponb XuMHUM B peIIeHUN SKOJIOTHUECKUX bubmuoreka [IOK
npoOiemM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O60011eH1Ee 1 bubmuoreka [{IOK
cucTeMaTu3anusg 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHne u bu6nuoreka [IOK
cUcTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepaHublii ypok. O6001enue u bubnuoreka [IOK

cCUCTEMATH3alUd 3HAHUN

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



https://m.edsoo.ru/00ae1d86
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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O
ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO
«3parenscTBO «IIpocBeeHue
* Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO
«3marensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas muans yaeoHukosB I'. E. Pyasutuca, ©.
I'. ®enpamana. 8§ — 9 kitaccel : mocodue IS yuureneit oomeodpaszosart. opranuzanuii / H.H.
I"apa. — 2-e u3n., non. — M. : IIpoceemenne, 2020.

I'apa H.H. Xumus: ypoku B 8-9 kinacce: nocobue st yuurens/ H.H. T'apa. — 2-e u3n.,
nepepad. — M.: [Ipocsemnienue, 2022.

I'apa H.H. Xumus. KonrponsHsie u mpoBepounsie padoTsl. 8-9 kmacest / H.H.I'apa. — [Ipoda,
2022.

Paneuxuit A.M. Xumus. unaktuueckuid Marepuani: 8 — 9 kiaccol: [locoOue mist yaureneit
o0mieo0pazoBarenbHbIX yupexaenuii / A.M. Panenkuii. — 3-e uzna. - M.: [Ipocsemenue, 2021.
TUTSL YYaIUXCS:

Pymsutuc I'. E., ®enapaman ©. I'. Xumus. 8 kiacc. ®I'OC.: yuebHuk s
obmieoOpazoBarenbHbIX yapexaenuii / Pymsuruc I'. E. - M.: [Ipocemenue, 2022

I'apa H. H. Xumus. 3agaunHuk ¢ «IOMOIIHUKOMY. 8 — 9 KIIacChl :MocoOue A yJaluxcst
obmieobpasosar. yupexxnenuii / H. H. I'apa, H.W. I'abpycesa. — 4-¢ uzn. — M. : [IpocBemienue,
2022.

I[IUPPOBBIE OBPA3OBATEJBHBIE PECYPCHI M PECYPChI CETU UHTEPHET
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sp
ravochnik_dlya podg/read_online.html?page=3
8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41






