MUWHUCTEPCTBO NPOCBEIIEHUA POCCUNCKOM ®EJEPALIUU

MunucrepcrBo oopasoBanusi 1 Hayku Pecmyosmmkn TaTaperan

MKY "Otaes oopa3oBanust’ YepeMIIaHCKOr0 MyHMIMIIAJIBLHOIO paiioHa

PACCMOTPEHO

PykoBoaurens HIMO
Kupuuyx H.M.

[IpoToxkoin Nel
oT «27» 08 2024 .

PecnyOsiuku Tatapcran

MBOY "Bepxnekapmaiabckasa OOI"

COI'JTACOBAHO YTBEPXJIEHO

3amectutenb aupekropa  upektop MBOY
no YP "BepxuekapMaiibckas
oor"

Manemuna JI. /.

[Tpukaz Ne 65
oT «28 » 08 2024 r.

Moanvcaro uudposoi noancsio: MATELIMHA MIOAMUNA
am
DN; HAR
KAP! HOE
el IbCKAR
OCH( IAHCKOTO
M 3
1

A

MUTPUEBHA:
PABOYAJI IIP PAMMA

UYepnona A.JL

=3

(ID 2299714)

yueOHOro npeaMera « XuMHs»

1St oOyyaromuxcst 8-9 KiaccoB

PaccmotpeHo Ha 3aceanun
Me1IarorMyeckoro CoBeTa
[Iporokon Ne 1 ot «28» aBrycra 2024 r.

¢. Bepxusasa Kapmasnka, 2024 r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro o0OIero o0Opa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O O0IIEro 00pa3oBaHus, NPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaqbHOl paboyeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLETIIMU MPErnofaBaHus Y4eOHOro npeaMera « XuMHsh»
B 00pa3oBaTeNibHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMum AAET TPEACTABICHHE O IENSAX, OOIIEH CcTpaTeruu
oOy4eHHs, BOCHUTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
npeameTa, YCTaHABJIMBAET o0s13aTeNIbHOE MpEeIMETHOE COJIepKaHue,
IpeaycMaTpuBaeT paclpeleeHue €ro Mo KiaccaM U CTPYKTypPUpOBaHHE IO
pazznenam M TE€MaM HPOrpaMMbl MO XUMHUH, OIpPEACNSAeT KOJIMYECTBEHHBIE U
KaueCTBCHHbIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEI0BATEILHOCTh  M3YYEHHUS] XHUMUU C y4ETOM  MEXKOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBf3€H, JIOTUKH y4eOHOTO TMpoOIlecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaroIMXCs, ONpeNeNsieT BO3MOXKHOCTUH TpeaMeTa  JUis
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTebHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPpeOOBaHUH K
pe3ynbTaTaMm oOy4YeHHSI XUMUW Ha YPOBHE IIeJICH M3yUeHUS TPeIMETa i OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIBHOW JEATCIbHOCTH OOYYaroIIerocss IO OCBOCHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUWE XHUMHUHU CIY)KUT OCHOBOM [iJii (hOPMHUPOBAHUS MHUPOBO33PECHUS
00yyJaroierocs, €ro MnpejacTaBICHU 0 MaTepUaibHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib WrparoT (OPMUPYEMBIC XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPTrUU M 00 HBOJIONUHU BEHIECTB B MPHUPOJIE, O MYTAX PEUICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTHUYECKOM,
NUIIEBOMN U KOJOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH i1 CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPhI IMYHOCTH, €€ 001Iel U GYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBINIJICHUS U TBOPUECKUX CIOCOOHOCTEH
0oOy4aloluXcsi, HAaBBIKOB HX CaMOCTOATEIbHOW  Y4eOHOM  JIeATEIbHOCTH,
AKCIIEPUMEHTAIIBHBIX M HCCIICIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KU3HH, TaK U B MPOGECCUOHAITBHON I TEILHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJI0CTHOTO B3IJIsA/Ia HA €IUHCTBO MIPHUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPAMOTHOCTH O0YYaIOIIUXCS;



croco0cTByeT (POPMHUPOBAHMIO LEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B OKOJOIMYECKOE
o0Opa3oBaHue 00y4YarOIMUXCS.

JlaHHble HampaBiICHUs B OOYyYEHUU XHMUU OOECIEUMBAIOTCS CHELMPHUKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
alariTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHUsI OPUEHTHPOBAH HA
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XWUMHUU, OCHOB
HEOPraHUYECKOM XHMHMM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUN
OPraHUYECKON XUMHH.

CrpykTypa coiepxaHusi IporpaMMBbl 110 XUMHUU C(HOpPMHpPOBaHA HA OCHOBE
CUCTEMHOro mnoxaxoaa kK e€ usydyeHuro. Conep:kaHHe CKIAaIbIBACTCS U3 CHCTEMBI
IOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLUITY
IIOCJIEA0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHMS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

— Y4EHMS O CTPOCHUHU aTOMa U XUMHUYECKOM CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKON JMCCOLMAIMM BELIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO
YPOBHS K JpYyromy, BBINOJHAS (YHKUUMU OOBSICHEHHS W MPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW INPAKTUYECKOTO NMPUMEHEHHS M TOJIyYEHUS
M3Y4aeMbIX BEILECTB.

OcBoeHne mporpaMMbl IO XHMHH CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKOW COCTABIISIIOLIEH HaYyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW MpUPOIbI, LEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO U
METOJaM MO3HaHMS B Hayke. M3yueHWe XUMUM NPOUCXOAUT C NPUBJICYEHUEM
3HAaHMM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaloUid MUp»,
«buonorns. 5-7 xkiaccs» u «dusnka. 7 Kiacey.

[Ipy wu3ydyeHHH XUMUU TPOUCXOIUT (opMHpOBaHME 3HAHUNH OCHOB
XUMHUYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHYECKHX
3HAaHUN — BaXHEUIIUX (PAKTOB, MOHITHIA, 3aKOHOB ¥ TEOPETUUECKHUX MOTOKCHHM,
JOCTYMHBIX OOOOIICHWI MHPOBO33PEHUECKOTO XapakTepa, S3bIka HayKd, B



OpUOOIIEHMM K HAy4YHbBIM METOJaM T[O3HaHUS TMpPU M3YyUYEHUU BEUIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUUN U
UX T[PUMEHEHHU B Y4e€OHO-TIO3HABATENbHOW U Y4EOHO-MCCIEA0BATEIbCKOM
NEeATENbHOCTH, OCBOCHHMM IpaBWJ O€30IacCHOTrO OOpallleHHs C BEIIeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu u3yyeHuu XMMHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUSI BaKHOE
3HaUYCHUE MPUOOPENH TaKUE IIeJIH, KaK:

— (QopMupoBaHHE WHTEIJICKTyaJlbHO pPa3BUTONW JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHIATHIO PEIICHUH,
CIIOCOOHOM a/lalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHHS HA CHCTEMaTHYeCKOe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOSATEIbHOW IMO3HABATEIBHOU EATENbHOCTH, HAyYHBIM
METOoJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieyeHne ycloBUil, CIOCOOCTBYIOIMIUX MPHUOOPETEHUIO 00yUYatOIUMUCS
OTbITa Pa3HOOOPAa3HOW MAESITETbHOCTH, TMO3HAHUS W CAMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeH (QYHKIUMOHAIBHOW M  E€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHA OOBSCHATh M OILICHWBATH SIBJICHHUS
OKpPY’KAroIIer0 MHpa, WCIONB3YysS 3HAHHUS M ONBIT, MOJy4YeHHBbIC MPH HU3YUCHHUH
XUMUHU, TPUMCHATh WX MPU PEHICHHH MPOOJeM B IOBCEIHEBHOW JKWU3HH H
TPYIOBOU JIEATEIBHOCTH;

— ¢opmupoBaHHe y OOy4YalOIIMXCA TyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAaHUSl [EHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1eJecCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYkKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AANbHEHIIEro
o0y4JeHuHI.

OOmiee YMCIO dYacOB, OTBEAEHHBIX [UIsI W3YYCHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHITHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU YEIIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHE O MeTogax mo3HaHMWs B XUMHUM. UUCThIE BellecTBa U CMECH.
Crioco0nI pa3eneHust cMeceil.

ATOMBI ¥ MOJICKYJIbl. XHUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U Cl0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢Gopmyna. BalleHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3akoH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHasi Macca. MaccoBasi J0Jisl XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIUHECHUMN.

PuU3NYECKUE U XMMHUUYECKUE ABJICHUSA. XUMHUYECKAsI pEAKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHYeCKHe ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEAKIUN (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBUjiaMu paboThl B JabOpaToOpuu U
npuémamu oOpaieHus ¢ 1abopaTtopHbM 000PYJOBAaHUEM, U3YUEHUE U OMHCAHHE
(u3MUecCKMX CBOMCTB O00pa3lLOB HEOPraHMYECKUX BELIECTB, HAOJIOJIEHNE
¢u3nueckux (IUIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAILMSl BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAIHBAHHE
MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) SIBJICHUH, HAOII0AeHUE U
OMHUCAaHUE TPU3HAKOB MPOTEKaHUs XUMHUYECKUX PpeaKiuil (pas3ioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHUE THAPOKCUAA
menu (II) npu HarpeBanunu, B3auMoJIeicTBUE xkele3a ¢ pactBopom conu meau (ID),
U3Y4YEHHUE CIOCOOOB pa3esieHUs] CMEced: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMSA, XpoMaTorpadusi, NpoBeeHue OYUCTKU MOBAPEHHOM
coiid, HAOJIOJEHWE U  ONHCAHWE  PE3yJIbTAaTOB  MPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJENIEH MOJEKYI
(LIapOCTEPIKHEBBIX ).

Ba:kHeililne npeacTaBuTe I HEOPraHUYECKHUX BellECTB

Bo3nyx — cMmech razos. Cocras Bo3ayxa. Kuciopoa — ajieMeHT M IpoCTOe
BelecTBO. HaxokneHue kucimopoia B mpupoje, (DU3MUYECKUE M XUMHUYECKHE
cBorictBa (peakuuu rtopenus). Oxcupabl. [lpumenenue xucioponaa. CrocoObl



MOJIy4eHHs] KuUclopoda B JabopaTopud W MpomblnuieHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALIMS KUCIOPOA.

TernoBo#t 3¢ hekT XUMHUUYECKOW peakluy, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- M DHAOTEPMUYECKUE peaKIuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdeKra, pazpyiieHne 030HOBOrO CIIOs.

Bomopon — »nmemeHT M mpocTtoe BewmecTBo. Haxoxaenue Bomopona B
npuposie, (U3MYECKMEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nony4deHus. Kuciorsl u conu.

MonsipHbiii 00bEM ra30B. PacuéThl Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBA BOAbl. Boga kak pactBopurens. PacTBOpBI.
HaceblllleHHbIE M HEHACBIIIEHHbIE PAacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas n0Jis BelIeCTBa B paCTBOpe. XUMHUUYECKHE CBOMCTBA BOJbL. OCHOBAHMUSI.
Posib pacTBOpOB B nipupoje U B KU3HU 4yea0BEeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arpsA3HeHne NpUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHCIOTHBIC, aM{QOTEpHbIE) U
HeconieoOpasyromue. Homenknarypa oxcugoB. Dusmdyeckue ©U XUMUYECKUE
cBoMcTBa OKCHAOB. [losTydeHre OKCUI0B.

OcHnoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBanusA. Homenknarypa ocHoBaHuil. dusznyeckue M XMMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Pan axkruBHoctn meramnoB H. H. bekerosa.
ITonydyeHue KUcIorT.

Comu. Homenkiarypa coneid. @U3nyeckue 1 XMMHUUYECKUE CBOMCTBA COJICH.
[lonyuenune conen.

['eneTnueckas CBA3b MEXKAY KiIaCCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KAQ4ECTBEHHOE OIPEJCICHUE COAECPKAHUS KUCIOPOJa B BO3yXE, MOJTYyUYECHUE,
coOupaHue, paclio3HaBaHME W U3yYEHUE CBOMCTB KHCJIOpPOJAa, HAOII0JICHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS U
IpeKpalieHus ropeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHAOB H
OMHUCAaHUE WX CBOWCTB, MOJydeHUE, COOMpAHHWE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCITOJIb30BAaHUE BUJEOMATEPUATIOB), HAOIIOIeHNEe 00pa3lloB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHON
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOJICUCTBUE BOJIbI C METAIUIAMHU
(HatpyeM u  KanblKeM) (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),



UCCIIEJJIOBAHME O00pa3lloB HEOPraHMYECKHUX BEIIECTB paA3JIUYHbIX  KJIACCOB,
HaOJII0/IeHNE U3MEHEHUSI OKPAaCKU MHIMKATOPOB B PacTBOPAX KUCJIOT U ILEJIOYEH,
uzydyeHue B3aumojenctBusa okcuga meau (II) ¢ pactBopom cepHOl KHUCHOTHI,
KHCJIIOT € METaUlaMH, PEakUMd HEUTPAIM3alMM, IIOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJUIa JPYI'MM M3 pacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad MO0 Teme «BaHeWIMe Kiacchl HEOPraHWYECKHUX
COCIMHEHUI.

Hepuoanyecknint 3akoH u Ilepumoamyeckasi cucreMa XHMHUYECKHX
iemeHTOB JI. W. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

IlepBble MONBITKM KiIaccU(PUKALMM XUMUYECKUX d3JeMeHTOB. [loHsTHe o0
IpyNNax CXOJIHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJIbL,
raJloreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUBI.

[Tepunonnueckunt 3akoH. [leproanueckas cucteMa XUMHYECKUX JIEMEHTOB /],
U. Menneneesa.  KopoTkonepuonHas W JJUHHONEpPUOJAHAs  (OpMBI
Ileproanueckoit cucrembl xuMudeckux sneMeHToB [l. M. Menneneesa. Ilepuoabl
u rpynnbl. OHU3NYECKUH CMBICH IOPSAAKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI04EK aTroMOB IepBbIX 20 XMMHUYECKHX DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 €ro MojoxeHuro B llepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHMYECKUX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAaM U IIEPUOAAM.

3nauenue [lepnoanueckoro 3akoHa u [lepruoguueckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB Ul pa3BuTHs Hayku U npaktuku. . 1. MenpeneeB — yd€HbIM U
IPaKIaHVH.

Xumuueckass cBsi3b. KoBasieHTHast (moJisipHass M HEMNOJIsIpHAsi) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX JJIEMEHTOB. MloHHas CBA3b.

Crenenp  okucieHMsA.  OKHMCIMTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIMM.
ITpowecchl OKUCIIEHUs X BOCCTAaHOBJICHHs. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHUe OoO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMH KHCJIOT M UICJIOYEH, IPOBEIECHHUE OIIBITOB,
WUIKOCTPUPYIOLUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAaKLUN
(ropeHue, peakliuu pas3jioKeHUsl, COEIUHEHUS).

Mesicnpeomemmuoie céazu



Peannzanust MeXNpeIMETHBIX CBSI3€M MpH HM3yYEHUM XMMHUM B 8§ Kjacce
OCYULIECTBJISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLMX €CTeCTBEHHO--HAyUYHbIX
MOHSATUM, TaK W MOHSITHH, SBISIONIUXCS CUCTEMHBIMU VISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mme ecTecCTBeHHO--HAYYHBIC TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TCOPHS,
3aKOH, aHallu3, CHHTE3, KiIaccu(uKaus, TMepUOAUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (PU3WYECKUE BEIUYUHBI, €IIUHUIIBI
MU3MEpPEHUS, KOCMOC, TTAaHETHI, 3BE31bI, COJHIIE.

buonorus: dhotocunres, npixanue, onocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYECKAs peaKIUsA

[lepnonnueckuit 3axoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kalaus, KaJIblUi U HX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHUEM OJJIEMEHTOB B lleprommyeckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THNA KPUCTAIIIMYECKOU PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pAa3IMYHBIM KJIACCaM HEOPTaHUYECKUX
COCJIMHEHU, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanys XuMUIeCcKUX peakiyil Mo pa3InyHbIM MpU3HAKaAM (110 YUCITY
U COCTaBy YYacCTBYIOIIUX B pEaKIMU BEIIECTB, MO TEIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4acTHIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUSI.

[Tonsitue o ckopoctu xuMuuyeckou peakiuu. [loHsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karamuse. [loHsTHE 0O XMMHUYECKOM paBHOBECHU. DAKTOPBI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKUMH M IOJOXKEHHE XUMHYECKOTO
paBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM  pEaKILIHH. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCHOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHbl. MexaHu3m IUCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA BUJIAMHU
xuMudeckon csizu. Crenens auccouuanuu. CUIbHbBIE U Clla0ble 3JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y cCiioBUsl MPOTEKaHUS PEaKIMil HOHHOTO OOMEHa,
IOJIHBIE M COKpAalEHHbIE HMOHHBIE YpaBHEHMs peakiuil. CBOHCTBa KHCIIOT,
OCHOBaHMM W COJEH B CBET€ NPEACTABICHUA OO0 DIEKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[oHATHE O TMapOIIU3E COE.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMUYECKUX PEMIETOK HEOPraHMYECKHUX
BEIIECTB — METAJIOB W HEMeTasIoB (rpadura W anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE SJIEKTPONPOBOJHOCTH
pacTBOPOB BEUIECTB, IpoLecca JUCCOLUMALMM KHMCIIOT, IIEJI04Ye U Ccojeu
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPUAIOB), IPOBEIAECHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TNPU3HAKM  TNPOTEKAHHWS  peakluuidi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BblAeJIEeHUWE Tra3a, oOpa3oBaHHME BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peaklMH pa3yIoKEHHs, COCIMHEHHUs), PACIIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKUUMid Ha HOHBI, pEILICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTauibl 1 UX cOeIMHEHHUS

OO6mast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUEeCKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NpPUMEpEe  XJopa
(B3aMMOJEICTBUE C METaUIaMH, HEMeTajllaMH, UIeso4amu). XJIOpPOBOAOPOI.
CongHasi KMCJIOTa, XMMUYECKHUE CBOMCTBA, IMOJydYeHHE, MpUMEHeHue. JlecTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OPraHW3M YeJOBEeKa. BakHellue XJIOpUIbl U UX
Hax0JICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u ¢uznyecKue CBONCTBA
MIPOCTBHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOIOPO/, CTpoeHHE, (HU3HUECKUE U
XUMHYECKHE CcBOWCTBA. OKCUIBI CEPbl KaK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Quanueckue U XUMHYECKHE CBOMcTBa (0OmMe Kak
IOpEICTaBUTENd Kilacca KHUCIOT M crHenuduueckue). XHUMHUYECKHUE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONM CEPHOM KUCIIOThI, KAUECTBEHHAS peaKLMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COEIUHEHUH B MpUpoje. XUMHUECKOE
3arpsi3HEHUE OKPYKAroUIeH cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaALCHUSI.

OO0mast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpPaHEHHE B MPUPOJE,
¢usnyeckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B npupozae. AMMUak, ero
¢u3nyeckue 1 XMMHUYECKHE CBOWCTBA, MOJlydeHre U npumeHeHue. Coau aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
VMOHBl aMMOHHMS. A30THasl KUCJIOTa, €€ MoylydyeHue, (pU3nyeckue U XUMHUYECKHE
cBOlCTBa (00mME Kak TPEICTABHTENs Kilacca KHCIOT U chenuduaeckue).
Hcrnonb30BaHUE HUTPATOB M COJEM aMMOHUS B KayeCTBE MHUHEPAJIBHBIX
yao0penuii. XuMu4eckoe 3arps3HeHUe OKPYKaIoIIe cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO31yXa, MOYBBI W BOJ0EMOB). Docdop,
ajuioTpornHbeie Moaudukanuu ¢Gocdopa, PuzMUecKrue W XUMUYECKHE CBOMCTBA.
Oxcun hochopa (V) u bochopnas kucinoTa, Pu3ndeckne 1 XUMUIECKAE CBOWCTBA,
nonyuyenue. Mcnonap3oBanne GocdaToB B Ka4yeCcTBE MUHEPAIBHBIX YI0OPEHUH.

O6mrast xapakrtepuctuka 371eMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbIE
MOAU(UKALIMM, PACIPOCTpAaHEHUE B TMPUPOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. Okcuapl yriepoaa, ux
(¢u3nuecKue W XHMMHYECKHE CBOMCTBA, JEHCTBHE HAa JKUBBIE OPraHU3MBI,
NOJIy4YEHUE WU IMPUMEHEHHE. DKOJOTHMUYECKHE IPOOJIEMBI, CBSI3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rino0anbHOrO NOTEIUICHUS KiIMMaTa, MHapHUKOBBIM
abdexT. YronbHas kuciaoTa v €€ coiu, uX (puandeckue U XMMUYECKHUE CBOWCTBA,
nojiiyueHue u npumeHeHue. KaudecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIWULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATHA 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, MIMIEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIVIEBOJOPOAOB (Yrojib, HPUPOAHBIA ra3, HEPTh),
OPOOYKThl UX mepepaboTku (OEH3UMH), WX pOJib B OBITY M NPOMBILIJIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: KHUPax, OeNKax, yrieBojaax — U ux
poiii B KM3HM 4elioBeKa. MarepuaibHOEe E€IMHCTBO OPraHUYecKUX WU
HEOPraHWYECKUX COEIMHEHU.

KpemHuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IIOJIYyYEHUE U
npumenenne. CoenuHeHuss KpeMHusi B mnpupoje. OOmue mnpencraBieHuss 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKATBI, UX HCIOJb30BAHHUE B
ObITY, B MPOMBIILICHHOCTH. BajkHeilline cTpouTeNnbHbIE MaTepUalibl: KEPaMHKa,



CTEKJIO, IIEeMEHT, O0eToH, kene300eToH. [Ipobraembl 6e30macHOro0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0OB HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUA-UOHBI U HAOIIOJCHUE TIPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTPaKAIOIKME (U3NUECKHE M XHUMHYECKHE CBOWCTBA
raJIOTEHOB M WX COEIMHEHHH (BO3MOXXHO HMCIOJIB30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOpUI0B (TalOTEHUIOB), O3HAKOMJIEHUE C
obpasnaMu  ceppl M €€  COCINUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHUE
BHJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOYTIMBaHMs caxapa IMOJl JIeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOW  KHUCJIIOTHI, W3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBiIEHHOM CEPHOM KUCIOTHI, IPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBamMu a3zota, (ochopa m mx coenuHeHWN (BO3MOXHO WCIOIH30BAHHE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (PocPOpHBIX yn0OpeHUid, OIyICHHE,
coOupanue, pacrno3HaBaHWE U HW3YYE€HHWE CBOWCTB aMMMAaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U QocdaT-uOH U U3yUYeHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOU KUCIJIOTHI C MEABIO
(BO3MOXHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mojenen
KPUCTAUNIMYECKNX PEmETOK anmasa, rpadura, dysuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U U3YyUYECHHE
CBOMCTB YIJIEKHUCIIOTO ras3a, MpoBEeJACHHE KAaueCTBEHHBIX peakUui Ha KapOOHAT U
CUJIMKAT-UOHbl WU M3YyYCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a1a4 1o TeMe «BaxHelre HeMEeTaIbl U UX COCIUHEHUSD).

MeTa/uibl ¥ X COeIMHEHUS

OO61mast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosiokeHus B llepuommueckor cucreme xumuyeckux ossemeHtos [[. .
MenpaeneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTauioB. Merainyeckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMUecKas  pemeTka.  DIEKTPOXUMUYECKUU  psif
HanpspKeHUl MetaiioB. Ou3nyeckue U XUMUYECKUE CBOMCTBA MeTayioB. OOmue
CrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOpPpo3uM METauioB, OCHOBHbBIC
crnocoObl 3aluThl UX OT Koppo3uu. CmaBbl (CTaib, YyryH, IIOPaTIOMHHHM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTaybl: noNOKeHUE B llepuoguueckon cucreMe XMMHUYECKUX
anemeHnToB /. M. MenzaeneeBa, CTpOEHHE MX aTOMOB, HaXO0XJIECHHUE B IMPHUPOJE.
dusnyeckre U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U



TUAPOKCHUABI HATpud MW Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEIMHECHUU.

[IlenoyHO3EeMENBHBIE METAIBl MarHui W KallbIlMi: TIOJIO)KEHUE B
[Tepuonnueckoit cucreMe xumuueckux sneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, HaxOXJeHUE B npupojie. Pu3nueckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueiiue coeluHEHUs Kaiblusi (OKCUZA, THUAPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmnomMuHui: nosioxkeHue B [lepuoanyeckoi cucTeMe XUMHUECKUX JIEMEHTOB
. . MengeneeBa, CTpOCHHE aToma, HaXOXICHUE B mpupoiac. PuU3ndecKue u
XUMHUYECKUE CBOMCTBA aTFOMUHHSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THAPOKCHAA
AITFOMHUHUSL.

Kenezo: nonoxenne B llepnognueckon cucreMe XUMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOGHME aroMa, HaxoxiaeHue B mpupoge. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, THAPOKCU bl U conn xkenesa (I1) u xenesa
(I1T), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0O0pas3lamMu METAUIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBaMH, U3YYEHHUE PE3YJbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPHUAIIOR),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKLIMI Ha MOHBI: MArHUS, KaJIbIUs, aTIOMUHUS, [IMHKA, KeJe3a
(IT) u xxenesza (II1), meau (I11), HaGnroIEHME U OMUCAHKE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAMU HaTpusl, Kaius W Kajdblus (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB TMJIPOKCH/IA ATFOMUHUS
Y TUJIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxueimue
METAJUIBI U KX COCTUHECHUSY.

XuMus U OKpYsKaouas cpeaa

BemecTtBa m Marepnanbl B MOBCEIHEBHOW JKM3HM 4eJIOBEKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyXKawollel cpeabl (MpeaesbHas AOMyCTUMAas
KOHIIeHTpalus Beuiects, aanee — [1JIK). Poib XxumMun B pemieHnn 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpasloB MaTepuajioB (CTEKJO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHuabl).

Meosicnpeomemmnule ceasu



Peanmzamus MeXIpeIMETHBIX CBS3€H NpU HW3yUYEHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YEpe3 HCIIOJNb30BAHME KaK OOIUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHUH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TMOHSATHSA: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCUPUKAIMA, TCPUOIUIHOCTh, HAOIIOACHMUE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJEINb, SBJICHHE, MapPHUKOBBIMI
ek, TeXHOIOTHS, MaTEPHAIIBI.

@dwusuka: Marepus, aroM, >3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, OSJEKTPUYSCKHA 3apsil, IPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KPUCTAIITHIECKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHEThI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, mprxanue, Omocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OPEHMS, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEpATbI, TOPHBIE MOPOIBI,
M0JIE3HBIE MCKOIAeMblIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDI

JIMdHOCTHBIE pPE3yJNbTaThl OCBOCHUS TMPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOy4YeHHS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLUOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMH, NIPUHSTHIMU B
oOIecTBe mMpaBWJIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAITM3AIIUN O0YJArOIITIXCS.

JIn4HOCTHBIE  pE3yNbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBaTbCS CHUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OpUEHTALMN U
pacILIMpEHUE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOI'0 OTHOLIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
¥ HAy4YHOMY HACJIEAUI0, NOHUMAaHUS 3HAYCHHUS XUMUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 O0O0IeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMHQOpMaLuend o
MEPENIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM MU OTEUECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) rpaskaaHCKOr0 BOCTIUTAHMS:

NPEJICTABICHUS] O COLUMAIBHBIX HOPMAaX MW NpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIIEHUIN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  YYEOHO-UCCIENOBATENbCKOM, TBOPYECKOM M APYrMX  BHAAX
NEeSTeTLHOCTH, TOTOBHOCTM K Pa3sHOOOPA3HOW COBMECTHOM NEATEIBHOCTH TIPH
BBINIOJIHEHUN YYEOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoOLlECC€ OTOM Y4YEOHOM JESITENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEJCHUE M IMIOCTYNIKH CBOMX TOBAPHUIIEH C IO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY I TMOHUMAaHUs CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPUPOJBI, B3aUMOCBS3SAX YEJIIOBEKA C
MIPUPOJTHOM CPEION, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE i OOBSICHEHUS HAONIOAAEMBIX MPOLIECCOB U SIBICHHM,
MO3HAaBaTEIbHON, MH(OPMAIIMOHHOW M YWUTATEJIbCKOW KYJbTYpPbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSATEIIbHOM pabdOThl ¢ Y4Ye€OHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMU HMH(POPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHIO W TIO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM W  HCCIEI0BATEIHCKON
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHHOCTH W YPOBHA OOyuYeHHUS B
JIATbHEUIIEM;

4) dpopMupoOBaHNS KYJbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIECACTBUUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOT0JIs, HAPKOTUKOB, KypeHHsI),
HEOOXOJUMOCTH COOMIOJICHUs] TpaBUi OE30MAaCHOCTU TMPU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOQPECCUil U Tpyaa pa3iMuHOTO PoJa,
YBOKECHHE K TPYIy U pe3yJbTaraMm TPYJIOBOW NESITEIHHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHUSI MPEAMETHBIX 3HAHUN MO0 XHUMHH, OCO3HAHHBIA BBIOOD
WHMBUyaIbHON TPAeKTOPUHU MPOAOIIKEHUSI 00pa30BaHus ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATbHON NeATEeIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aaliTUPOBATHCS B TPOQPECCUOHATILHON CpEJIE;

6) IK0JI0rMYeCcKOro BOCIIUTAHMSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHUSI, MIOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nUecKoMy M TICHUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
npaBui 0€30MaCHOTO MOBEJICHUS MTPU pabOTE C BEUIECTBAMU, a TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIKUX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YYCHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOUIEH IIPUPOAHON CPEAOH, I MOBBILLIEHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYMMBbIEC IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAY4YHBbIC TOHATUA (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HAHWU M3 ITUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O LETOCTHOU



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIC yueOHbIC JEHCTBUS (TI03HABATEIIBHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4YEOHOM
JIESITEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE IelCTBUSA

ba3oBble JJoruyeckue AeMCTBUA:

YMEHHUSI HKCIOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHMM: PACKPBIBaTh CMBIC XUMHUYECKHUX MOHSATUM (BBIICISATH MX XapaKTEpHbIC
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C APYTUMU TOHATHIMH), HCIOJIH30BATh
NOHSATHUS JJIs1 OOBSICHEHUS OT/EIbHBIX ()aKTOB U SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHYECKUX pPEaKIIHil,
YCTaHABJIMBATh NPUYHMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaAMHU H3yYCHHS,
CTPOHTH JIOTHUECKHE PACCYXKJCeHMs (MHIyKTUBHBIC, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI M 3aKJIIOUYCHUS

YyMEHHUE TMPUMEHSATH B TMPOIECCE I[IO3HAHUS TOHATUS (MPEIMETHBIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIIbHBIC MPECTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ JJIEMEHTa), XUMHU4eckas (opMyrna U ypaBHEHHE
XUMUYECKON peakiy — NpH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aj/lay, ¢ YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMHYECCKUX PEAKIIHH,
BBISBJISITh ~ OOIIHME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHBIC CBSI3M M
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSX.

ba3oBble ucciaenoBaTebCKue 1eliCTBHUA:

YMEHHE HCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMWS, a TaKKe B KayeCTBE OCHOBBI JJII (OPMHPOBAHHUS THIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKJICHU;

npuoOpeTeHHE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allud W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATh €T0 PE3yNbTaT, (OPMYIUPOBATH 0OOOIICHHS U
BBIBOJIBI 110 pPe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIISITH OTYET
0 MPOJIeTIAaHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HH(OpPMALIUIO
pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMyJISIpHAsl  JIMTEpaTypa XHUMHYECKOTO COJIEp)KaHHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OICHUBATh IPOTUBOPEUYUBYIO H
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh Pa3Iu4yHble METOAbl U 3aIPOChl IIPHU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JUIsl BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 ONPeAeIEHHOr0 THIA, TPUOOPETEHUE OMbITA B
o0jacT HUCHONB30BaHUSA HWH(POPMAMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJBTYpOIl aKTUBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO (OpMY Tpe/ICTaBlIeHUs HHDOPMAITUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu ¢popmamu rpaduki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIW3UPOBATh B IMpolecce Y4eOHOH W
MCCIICJIOBATEIBCKOM NIeATEIHbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOMIEH MPUPOTHON
CpeJbl.

KoMMmyHunkaTuBHbIE YHUBEpPCAJIbHbIE YueOHbIe el CTBUA:

yMEHUSl 3a/laBaThb BOMPOCH (B XO0j€ Jauaiora u (WIih) IUCKYCCHUHU) IO
CyIIeCTBY  0OCyXmaeMoil  TeMbl, (OPMYyJIHPOBATh CBOM  MPEAIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS TPEI0KEHHOMN 3a1a4u;

YMEHMSI ~ OPEJACTaBIsATh  IOJY4YEHHBbIE  pe3yibTaTbl  IO3HABATEIbHOMN
NESTeIbHOCTM B YCTHBIX W IHCbMEHHBIX TEKCTaX; JeJaTb MpPe3eHTALHIO
pPEe3yIbTATOB BBHIMOJHEHUS XMUMHYECKOTO JKCIEpUMEHTa (J1abOpaTOpHOro OIbITa,
71a00paTOpHOIl pabOTHI MO MCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTa);

yMEeHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABaTEeIbHOM M HMCCIIEJJOBATEIbCKOM  JEATENBHOCTH  MPU  pEIICHUU
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuii (00cykneHus, oOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIHMHAIIHS
COBMECTHBIX JICMCTBUHM, OIIpEIEICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryjasiTuBHbIE YHHBepcAJIbHbIE yUeOHbIe 1elCTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh LEIH eATEIbHOCTH, TUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanboee 3PPEeKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX H
MO3HABaTEJIbHBIX 3aJ1a4, CaMOCTOSITEJIbHO COCTaBIATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHECHUM 33aJaHUM C Y4YETOM
MOJIYYEHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIECTBAX U PEAKIUSX,
OILICHWBATh COOTBETCTBHE IOIYYCHHOTO pE3yJibTaTa 3asBICHHOW IIeNH, yMEHHE
UCTIOJb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaracMbI€ B yCIIOBUH 3aaHHA.

INPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTaTOB 10 OCBOEHHUIO 00s3aTEIBLHOTO
coliepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO pabouelt TPOrpaMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



nercTBul, crnenuduueckue IS TpeaMeTHONM oOnacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 10  MOJYYEHHKD HOBOIO  3HAaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xonmy oOydenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHHUIA:

e PpPAacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHSITHUW: aTOM, MOJIEKYJIA,
XMMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBas IOJISI XUMUYIECKOTO JIEMEHTA B COCTMHCHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi peaklus, KiIacCcuPuKalus peakiuil: peakiuu
COCIMHEHUS, pPEaKIUU pa3JI0XKEHUS, PEAKIUMU 3aMEUICHUs, PEaKUUU
o0MeHa, 7K30- U PHJIOTEPMHUYECKUE PEAKIUH, TEIUIOBON 3PPEeKT peakuuu,
SIAPO aToMma, SJEKTPOHHBIA CJIOM aroMa, aToOMHasi OpOUTalb, pPaguyc
aToMa, XUMHUYECKas CBS3b, MOJSIPHAs U HEMOJSpHAs KOBAJEHTHas CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0Ji1 BELIECTBA
(IpolieHTHas! KOHIICHTpAIlUs1) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATHUH U
MPUMEHATH ITU MOHITUA MPU OMUCAHUU BEIIECTB U UX NIPEBPAILICHUN;

e WCIONB30BAaTh XHWMHUYECKYI) CHMBOJHMKY JUISI COCTaBJICHHS (HOPMYI
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJICHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKMUCIEHHS  DJEMEHTOB B  OMHApHBIX  COEIUWHEHUSX,
MIPUHAJIC)KHOCTh BEUIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUM I10
dbopmynam, BHUA XUMHUYECKOW CBsS3M (KOBAJICHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepmonnmueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoanueckoii
CHUCTEMBbl XHMHYECKHX DOJEMEHTOB: pa3jinyaTh [OHATUSA «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u
OOJbIlIMEe TEPUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOpPbIE HMEIOTCS B
tabiuie «llepumomuueckas cucteMa XuMHUYeckux dyemeHTtoB J[. .
MeHnpneneeBay C YHCIOBBIMM XAapAaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAjlpa, 00Ilee YUCIIO dJIEKTPOHOB
U pacrpeiesieHre UX MO SJIEKTPOHHBIM CII0SIM);

KJacCU(DUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (M0 YMUCIy U COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEILIECTB, 0 TETNIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIMX XUMAUYECKUX PEAKLINM;

IPOTrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHUS XWMHUYECKHX [MPEBpalICHU B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 1o (opmye
COEIMHEHMsI, MAaCCOBYIO JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSITh OCHOBHBIC OINEpPAIMU MBICIUTEIBLHON NEATEIIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allMI0, KIacCU(UKALIUIO,
BBISIBJICHUE TMPUYUHHO--CIEIACTBEHHBIX CBS3EH — Il M3yYCHHS] CBOMCTB
BEIIECTB M XHMMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAYyYHbIE METOIbI
MO3HAHUS — HAOJIOJICHHE, H3MEpPEHUEe, MOJACIUPOBAHUE, SKCIIEPUMEHT
(peaJibHbBI U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  TMOJB30BAHHMS  XMMHUYECKOW  TOCYIOM U
7abopaToOpHbIM 000pY/IOBaHHEM, a TakKKe NpaBWwiIaM oOOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIMSIMU TIO BBINOJIHEHUIO
Ja00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJIYYEHHI0O U COOUpaHUIO
razoo0pa3HbIX BelIECTB (BOAOpOAAa W KHUCJIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATb M TPOBOJUTH  XUMHUYECKHE  DKCIHEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K xonity oOydenus B 9 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCSI YMCHHUIA:

pPacKpbIBATh CMBICII OCHOBHBIX XHMHUYECKUX [MIOHSITHUWA: XUMHYECKHUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, IMPOCTOE BELIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasi PEAKIHs, XUMHUUIECKasi CBsI3b, TEIUIOBOM A(dexT
peaknu, MOJb, MOJSPHBIA  O0BEM,  PacTBOpP,  DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUS, PEaKUUU HOHHOTO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBecHE, oOOpaTUMble H



HeoOpaTUMbIe pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAs, MOHHAas,
METAJUIMYECKAasi), KpUCTANIMYECKass pemeTka, KOpPpo3us METaJlIOB,
CIUIaBbl, CKOpPOCTb XUMHUYECKON peaklHH, MNpelesibHO TOmyCTUMAast
koHuentpanusa [I1/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
IIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYJI
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;

ONPEIEIIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, [MPUHAIIEHKHOCTh BEUIECTB K
onpenenEHHOMY KJIacCy COEIMHEHHM 1Mo (opmyliaMm, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAsl, WOHHAs, MeETAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] UOHA 10 XUMHYECKOU (hopMmyJsie, XapakTep cpeanl B
BOJIHBIX PAacTBOPAX HEOPTraHWYECKUX COCAMHEHUN, TUM KPUCTAITUYECKOU
PELETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKHChIBaTh M XapaKTEPU30BaTh
tabmmmunyio (opmy Ileprogmdeckoil CHCTEMBI XUMUYECKUX JJIEMECHTOB:
paznuyaTh TOHATHS «TJIaBHas moArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpymnma)», wmanbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHHUsA, KOTOpPbIE MMEIOTCA B MEPUOAMYECKOW Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, OOIIee YHUCIO JJIEKTPOHOB H
pacmpenesieHe WX IO JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEpPHOCTU B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCAUHEHUU B
npejenax MajblX NEPUOOB U TJIAaBHBIX MOATPYII C YYETOM CTPOSHHUS UX
aTOMOB,;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEeHEH OKHCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHU(PUUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAasi OMNUCAHUE
IpuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLIN;

COCTaBIIAITb YPAaBHEHUS DJEKTPOJUTUYECKOW JUCCOLMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAIIUX CYyIIECTBOBAHHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIUii;
IPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTpPOCHMUS,
BO3MOXXHOCTH TIPOTCKaHUS XUMHUYECKHX TIPEBPAIICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJSIPHYIO © MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO0 »dJIeMeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JOJIIO BELIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOyoAaTh  MOpaBuja  MOJb30BAHUS ~ XUMHUYECKOM  MOCyIod U
7abopaTOpHBIM  00OpYyIOBaHMEM, a TaKXKe IMpaBujia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHUIO W COOUPAHHIO
ra3o00pa3HbIX BEUIECTB (aMMHUAaKa U YIJIIEKUCIIOrO rasa);

NPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
noaua-, kapoonat-, docdar-, cuwiMkKar-, cyiabdar-, TUIPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS W MOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAlUd MBICITUTEIHHOU NESITEIIbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHUE, CHUCTEeMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJII M3yYEHHUS CBOWMCTB BELIECTB U
XUMUYECKUX PEaKIHUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUA —
HAOJIFIOICHNE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaunMeHoBaHMe pa3ieioB U DJlIeKTpOoHHbIe (HudpoBbIE)
KonTtposabHubie IIpakTnuyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3znea 1. [lepBoHayajibHbIe XUMHYECKHE IOHATHS
Xumust — BaxkHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubnuoteka [IOK

' HPaKTHYCCKOM AeATETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BeinectBa 1 xummnueckue 15 1 Bbubmunoreka [JOK

' peakiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiinue npeacTaBUTEIM HEOPTAaHNYECKHUX BeleCTB
21 Boznyx. Kucnopon. [lonsitue 6 Bbub6munorexka [JOK

' 00 okcHmax https:/m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kucimorax g | bubmuoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢
3 Bona. Pactopsr. [Tonsitue 06 5 | | but6mmoreka [JOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIC KJ1aCCHI 1 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnen 3. llepuoguuecknii 3akoH u [lepuoanyeckasi cucrema xumuueckux 3j1eMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepronnueckuii 3aK0H U
IIepuonnueckas cucreMa

Bbubmunoreka [JOK

31 XUMHUYECKHX djieMeHTOB /1. 1. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHHe aToMa
XumMudeckas CBsI3b.
32 OKHCIHTEITBHO- 8 buGmorexa HOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro o pasperty 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOI'PAMME




9 KVIACC

Kosmn4yecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrtpoabnsie | IlpakTnyeckue (uitcpp )
NPOrpamMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemiecTBO M XMMUYeCKHE PeaKIIUM
L1 [ToBTOpEHME M yTITyOJICHHE 3HAHUHT 5 1 bubnmnorexa [IOK
' OCHOBHBIX pa3/ieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [TOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS TUCCOIAIIHS. 2 1 1 bubnmnorexa [IOK
' XUMHUYECKHUE PEaKIMi B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX cOeJUHEHUS
71 OO01mas xapaKTepruCTUKa XUMHUIECKIX 4 1 bubnmnorexa [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTUKa XMMUYECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 bubnmorexa LIOK
' PYTIIRL- 6P https://m.edsoo.ru/7f41a636
COEZIMHEHUS
OO61as xapakTepuCcTUKa XMMUYECKUX
23 3neMeHToB VA-rpyninbl. A30T, pocdop u ux 7 1 brbmmorexa HOK
' PYTHIRL- ’ P https://m.edsoo.ru/7f41a636
COGIIMHEHUS
OO61mas xapakTepucTUKa XMMUYECKIX
24 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 brbmmorexa [HOK
' . py ' Poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
Hroro no pasneny 25




Pa3znea 3. Mera/liibl 1 UX COeTHHEHNS

. bubmuoreka [IOK
3.1 Obume colicTba METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxneiiime Metamisl # UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo paznemny 20
Pasnen 4. Xumus u okpy:kawias cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU UelIOBEKa 3 bubmorexa TIOK
) mects P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p © BDEMS 3 bu6nmmoreka [IOK
C3CPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoabnuble | IlpakTnyeckue
n/n Bcero U3yYeHUs oOpa3zoBare/ibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmet xumun. Posib XuMuu B KU3HU 1 bu6mmoreka [JOK
yeJjioBeKa. Teja v BelecTsa 04.09.2024 | https://m.edsoo.ru/ff0d210c

) IlonsaTHe 0 MeTOMAX ITO3HAHUS B 1 bu6mmoreka [JOK
XUMUH 06.09.2024 | https://m.edsoo.ru/ff0d227¢
[Ipaxtuyeckas pabora Ne 1 «IIpaBuna

3 paboTel B 1abopaTopuu U IpUEMBI | bubnmnoreka [IOK
oOparteHus ¢ 1a60paTOPHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM»

4 Yucrtele BemecTBa 1 cmecH. CiocoObl 1 bubmuoteka [IOK
pa3aeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Pa3nenenue cmeceil (Ha mpumepe 1 bubmmorexa [OK

A . PUMED 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa [OK
Y 20.09.2024 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE 3JIEMEHTHI. 3HAKU 1 bubmmoreka [JOK
(CUMBOJIBI) XHMHYECKHUX JICMCHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocTsie u ciioXHBIE BEIIECTBA 1 bubmmorexa [OK

P - 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [OK

YIAPHOE Y4 02.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuyeckas popmyna. BaneHTHOCTD bubmmorexa [OK
pMyJIa, 04.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX 2JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHocHTenbHAS MOJIEKYJIIPHAs Macca 09.10.2024 | https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 701 XUMHYECKOTO bubmuoreka IIOK
3JIEMEHTAa B COCANHECHUH 11.10.2024 | https://m.edsoo.ru/ff0d350¢c
13 Konnuectso BeniectBa. Mouib. bubnmoreka [JOK
Momnspaas macca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bubnuoteka [IOK
XuUMHYECKast peaKius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycaoBUs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PeaKui 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MacChl BEIIECTB. bubnunorexa [IOK
XUMHUYECKUE YPABHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruucnenus konnaecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHHSIM XUMUYECKUX bubmmorexa [IOK
B . yp 08.11.2024 | https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukarus XuMU4eCKUX peaKiifi
18 (coe I/IH¢;HI/IHH a3JI0KEHUS e bubmmorexa LIOK
A P : 13.11.2024 | https://m.edsoo.ru/f0d334
3aMeIIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHuuKIoneauct. O0o0IEeHe 1 bubmmorexa LOK
5 AHCT: Hl“ 15.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bub6nuoreka IIOK
«BelecTBa 1 XUMHYECKUE PEAKLIMI) 20.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucimopon — snemeHT u 22.11.2024 | https://m.edsoo.ru/ff0d448¢




npoctoe BeniecTBo. O30H

duznueckre U XUMHUUECKHE CBOUCTBA

22 KHCIIOpOJa (peaKIuu OKUCICHUS Bubmmorexa LIOK
POAIA peardt ’ 27.11.2024 | https://m.edsoo.n/f0d4614
ropenue). [lonsarue 06 okcumgax
CnocoOsl MoNIy4eHHs KHCIopoia B
23 71a00paToOpUX U MPOMBILITIEHHOCTH bubmmorexa [OK
' 29.11.2024 | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3 pexT XuMuIecKon
24 peaKIu, MOHITHE O bubmuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHUH, IK30- U 04.12.2024 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKITHSIX
Torueo (HEPTH, yroJib U METaH).
25 3a HSHGIEI/IG?;OS yxa CrocoObl Zro bubmmorexa LOK
P AR, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
TIPEOTBPALICHHS
[TpakTuyeckas padora Ne 3 mo Teme
26 «ITomy4yenue u cobupanme Kuciopozaa Bubmmorexa LIOK
Y N P posa, 11.12.2024 | https://m.edsoo.ru/ff0d4ae2
U3yYEeHUE €r0 CBOMCTBY»
7 Bopopoa — anemeHT u npoctoe bubmuoreka [IOK
BelecTso. Haxoxaenue B nmpupoae 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
)% ®u3nyuecKue 1 XUMUYECKHUE CBOMCTBA bubnmoreka [JOK
BoJopoa. [Ipumenenne Bonopoaa 18.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCITIOTAX U COJISAX bubmmorexa [IOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl OTy4eHus BOJOPOia B bu6nuoreka IIOK
naboparopun 25.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 mo Teme
31 «ITomy4yenue u cobrpanue BoI0poIa Bubmmorexa LIOK
Y P HOpOAa, 27.12.2024 | https://m.edsoo.ru/ff0d4f42

HN3YYUCHHUC CTO CBOMCTB»




MonsipHblif 00bEM ra3oB. 3aKOH

bubmuoreka IIOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIMYECTBA
bu6mmoreka [JOK
33 BEIECTBA ra3a Mo ero U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO peaKIMK Ha OCHOBE 3aKOHA bubmmorexa [HOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuil. [Tonsitue 06 bubnnoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbilieHHbIE
37 u HeHaCpr CHHBIFC) aCTBOPBI B bubmmorexa LIOK
= P pEL- https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BellecTBa B pacTBOpe
[IpakTuyeckas padora Ne 5 mo Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnmnoreka [IOK
onpeaenEéHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEMIECTBAY
19 KonTtponsHas padora Ne2 o teme bub6nuoreka IIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KitaccupuKarms, bubmuoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHne n XUMHUYECKHE CBOMCTBA
41 KHCIJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUS: COCTAB, KJIACCUPHUKALINS, bubmmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




HonyquI/Ie U XUMHYECKHE CBOMCTBA

bubmuoreka IIOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHne ¥ XMMUYECKUE CBOKMCTBA bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYpa,
46 cnoco(61f1) oJI ‘I)eHI/IH XI/IMI/I‘IZ(I))KI/IG bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuyeckas pabora Ne 6. Perenune
47 AKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUINY
43 ['eneTnueckas CBsI3b MEXKYy KiIacCaMU bu6nnoreka [IOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CHCTEMaTH3aLHs bubmuoreka [IOK
3HaAHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHU N
[TepBbie MOMBITKY KIACCU(PUKATUU
bubmuoreka [IOK
51 XHUMHYECKUX 2JIeMEHTOB. [ ToHsITHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAX CXOJHBIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
bubmuoreka [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemeHnToB JI. . MenaeneeBa
bubmuoteka [IOK
53 [Iepuoapl, rpynIibl, HOATPYIIIBI noimorexa 1

https://m.edsoo.ru/00adas52c




CTpOCHI/IC aromoB. CocTaB aTOMHBIX

bubmuoreka IIOK

>4 anep. N3otomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aToMoB 31eMeHTOB [ leproanueckoi bubmmorexa LIOK
https://m.edsoo.ru/00adabbe
cuctemsl J1. 1. Menzaeneera
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA IO €T0 MOJI0KEHUIO B bubmmoreka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUIs pa3BUTHUA HAyKU U npakTuky. . H. bubmmoreka [IOK
MenaeneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKIaHVH
58 DIEeKTPOOTPULIATETLHOCTh AaTOMOB bubnmoreka [JOK
XUMUUYECKUX BIJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
> Hormast xiiriecias cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas noJsipHast XUMHAYECKAst bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHast XuMuueckas bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka IIOK
62 Crenen oknecHis https://m.edsoo.ru/00adae28
63 OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTeN U BOCCTAHOBUTEIHN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 mo teme bubmmoreka [JOK




((CTpOCHI/Ie aroMa. XMMHUecKas

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

CBSI3bY
66 PesepBHeIit ypok. O600IICHNE 1 1 bubnunorexa [IOK
CUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O6001eHue 1 | bubmmoreka [IOK
CHCTEeMAaTH3aIis 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepsHblii ypok. O600611eH1E U 1 bubnunoreka [IOK
CHUCTEMAaTH3aLMS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uu@posbIie
Tema ypoka Koutpoabnuble | IlpakTnyeckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Ilepronnueckuil 3aKoH.

1 [lepuonnueckas cucrema 1 bubnuoreka [JOK
XuMudeckux siaementos 1. 1. 05.09.2024 | https://m.edsoo.ru/00adb5%e
Menzeneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX 3JIEMEHTOB 1 bubmmorexa [OK

N 06.09.2024 | https://m.edsoo.ru/00adb6ob6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [IOK
HEOPraHWYECKUX BEIECTB 12.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buipl XMMHUYECKOM CBSA3U U THIIBI | bubmuoreka [IOK
KPUCTAITTMYECKHUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 I1 0 i 1 1
«IToBTOpenue u yriayOnaeHue 3HaHU 19.09.2024
OCHOBHBIX pa3JieioB Kypca 8 Kiiaccay

6 Knaccudukanus XumMmudeckux | bu6mmorexa [JOK
peaKkiMii o pa3IMYHbIM NPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [IOK
DAL 26.09.2024 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIMsIX
[TonsTHE O XUMHUYECKOM

8 aBHOBecUU. DAKTOPBI, BIUSAIOIINE 1 brbmmorexa HOK
P ’ PEL B 27.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCThb XHUMHYICCKOMN p€akuuu u




MOJIOKCHUE XMMUYIECKOTO
paBHOBECHS

OKUCIIUTEIIEHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [IOK

9
peaxIuu 03.10.2024 | https://m.edsoo.ru/00adcade
Teopus 3nEKTPOIUTUYECKON
10 mucconuanuu. CHiIbHBIE U c1a0bIe Bubmoreia [JOK
' 04.10.2024 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Hounrle ypaBHEHHS peaKIUi bubmorexa LHOK
P peaxt 10.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubmmoreka [TOK
00 AIEKTPOIUTHIECKON 11.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLAIINHT
XUMHUYECKHE CBOIICTBA COJIEH B
13 CBETE IPEeACTaBICHUNI 00 bubmorexa [OK
pedl . 17.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIMAIINN
14 ITousaTue o TuapPOIN3E COIEH bubmorexa LIOK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O000111eHIE U CHCTEMATU3ALIHS bu6mmorexa [JOK
3HAaHUN 24.10.2024 | https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «IfGH_IGHI/Ie 3Kcnpe UMEHTAJIbHBIX bubmorexa LHOK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas padota Ne2 o teme
17 «DNEKTPOIUTHUECKAST JUCCOLINALINS bubmorexa LHOK
p g HHAIL. 07.11.2024 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIIUH B PACTBOPAX)
13 OO01mas xapaKTepUCTHKA TAIOTCHOB. bubnmnorexa [IOK
XHUMHUYECKUE CBOMCTBA HA TPUMEPE 08.11.2024 | https://m.edsoo.ru/00addfe2




XJI0pa

Xnoposogopona. ConsiHast KUCIOTa,

bubmuoreka [IOK

19 €CKHE CBOMCTBA, ITOJyUECHHE,
RHUMITHCCRHE CEOHCTRA, HOMyHcHH 14.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTryeckas pabora Ne 2 o Teme
20 «IlomyuyeHne CoJTHON KUCIOTHI bubmorexa [IOK
Y .. N ’ 15.11.2024 | https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTB»
Boruncnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUil, €CIIN OJUH U3 bubmaorexa [IOK
P ’ A 21.11.2024 | https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO01mmas xapaKTepUCTHKA YIIEMEHTOB bubmmoreka [TOK
VIA-rpynmnst 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTpornHble MOIU(PUKALIUU CEPBI.
2 Haxoxnenue cepol 1 €€ coequHEHU I bu6mmoreka [JOK
B IIpUpoJie. XUMUYECKHUE CBOWCTBA 28.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJ1, CTpoeHue, bubnuoteka [IOK
¢bu3nvecKne 1 XMMUYECKHE CBOICTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxcuanl cepnl. CepHast KUCTIOTA,
25 (bl/ISI/I‘II[eCKI/II; " xm\fnqecxne Bubmmorexa LIOK
. 05.12.2024 | https://m.edsoo.ru/00adea?8
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PeaKIIiH, JIeKaIHe B
OCHOBE IMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnunoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKPY’KaOIIEeH Cpe/Ibl COSTMHEHUSIMU
cephbl
27 BrIunciaeHne MaccoBOM 40U BhIXOa Bbubnuoreka [JOK




MPOAYKTA PEAKLIMHI 12.12.2024 | https://m.edsoo.ru/00adec8a
OO01as xapaKTepUCTHKA YIIEMEHTOB

)% VA-rpynmsl. A3o0T, bubnmnoreka [IOK
pacrnpoCTpaHEeHHUE B IPUPOJIE, 13.12.2024 | https://m.edsoo.ru/00adeca6d
(bu3HYECKUEe U XMMHYECKHUE CBOWCTBA
AMMuax, ero (pusnuecKue u

29 XUMHUYECKHE CBOMCTBA, ITOTYyUYECHHUE U bubmmorexa [IOK

> HOALY 19.12.2024 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 mo Teme
30 «I?Ion YEHUE aleMHaKa M3y4YEeHHUE €T0 bubmmorexa [IOK
. Y 1Y 20.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIIOTa, €€ GU3NYECKUE U bubnmnoreka [IOK
XUMHYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHUSI B KaU€CTBE MUHEPAIbHBIX

32 00peHuid. XuMHU4YECKOe brbmmorexa HOK
yAOOP ' . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY Karollei cpebl
COCIMHEHUSIMU a30Ta
®Dochop. Oxenn pocdopa (V) u

bop A bocopa (V) bu6mmoreka [OK
33 dochopHas kucnota, pusnyeckue u
N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWUCTBA, MOJTYUYEHUE
Hcnons3zoBanue hocharos B

14 KauecTBE MUHEPAJIbHBIX y10OpEHUH. bubnuoteka [IOK
3arpsi3HeHUE IPUPOIHOM Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHUE B

POX, PACIPOCTP bu6mmoreka [IOK

35 npupoje, Gu3ndeckue 1 XUMHUIECKUe

CBOMCTBa

https://m.edsoo.ru/00adfd9c




Oxcunsl yrireposia, ux (GU3nIecKue u
XUMHYECKHE CBOUCTBA.

bubnuoreka [JOK

36
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHaAOM yriepona (IV)
bubnuoreka [JOK
37 VYronbHasg KUCI0Ta U €€ CON
https://m.edsoo.ru/00ae006¢
ITpakTuyeckas pabora Ne 4 o reme
18 "[losryyeHne yriaeKucioro rasa. bubnmoreka [IOK
KayectBenHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ac027¢
noH"
[TepBoHayanbHbBIE TOHATHS 00
39 OpraHWYECKUX BEIIEeCTBaX KaK O bubmmorexa [IOK
P Hl https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIIepoaa
. bu6mmoreka [JOK
40 Kpewmuuii u ero coenuHeHus 1
https://m.edsoo.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
A1 Pemenue sxcnepuMeHTanbHbIX 3a0a4 bubnmnoreka [IOK
1o Teme «Baxxueiiire HeMeTabl 1 https://m.edsoo.ru/00ae0bf2
HX COCTUHCHHS
Konrpomnsnas padora Ne3 o teme
42 «Baxxueume HeMeTaIbl U X bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO6m1ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB —
43 METaJIJI0B. MeTalmniecKas CBSI3b U bubmuoreka [IOK

MeTaJUIMYECKasl KpUCTauInuecKas
pemérka. Pu3n4ecKue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ae103e




XUMHUYECKHE CBOMCTBA METAJLJIOB.

bu6mmoreka [IOK

44 5
JeKTp OXHI\fI/IquKHH P https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO0mme criocoOb! MOTyYCHHS
MeTa1oB. CrtaBel. BeucieHus mo
45 aBHEHUSIM XUMHUUYECKUX PEAKIUI bubmmorexa [IOK
yp PeaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
MpuMecH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[Henounrre meTanb: https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJmst https://m.edsoo.ru/00ae14b2
49 [I{esr0uHO3EMENBHBIE METAILIBI — bubnnoreka [IOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxwueiimme coeTuHEHUs KaJIbIIHs bubmorexa [OK
a H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CHCTEMATU3ALIHAS
3HAaHUN
5 JKécTkoCTh BOABI M CITOCOOBI €€ Bbubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00aec1886
ITpakTuyeckas pabora Ne 6 o reme
53 "KEcTKOCTL BOIBI M METOBI €€ bubnnorexa [IOK
" A A https://m.edsoo.ru/00aelaed
yCTpaHEHUs
bu6mmorexa [IOK
54 Airo 5|
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U bubmmoreka [IOK




TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHIBI U COJIH JKENIe3a bubnnorexa [IOK
(IT) u xxene3a (I1I) https://m.edsoo.ru/00ae35e6
58 0606uuleHHe U CHCTeMaTH3alus
3HaHUI
[TpakTrueckas padorta Ne 7.
59 Pelrenne skciepUMEHTANIBHBIX 3324 bubnnorexa [IOK
1o Teme «BakHelne MeTaulbl U UX https://m.edsoo.ru/00ae3de8
COEMHEHUS»
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIni, €M OJIUH U3
60 pEareHToB J1aH B U30BITKE WU bu6mmorexa [IOK
COJIEPKUT MpUMecH. Borunciienus https://m.edsoo.ru/00ae1750
MAacCCOBOM JIOJIM BBIXOJA IMTPOAYKTa
peaxIuu
61 O000111eHIE U CHCTEMATU3 AN
3HaHUI
Kontponbnas padota Ned4 o teme
62 «Baxxuenmme MeTasuibl U UX
COEMHEHUS»
63 Bemecrtsa u maTepuansl B bubnuoreka LIOK
TOBCEHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHNE bubmmorexa [IOK
OKPY’KaIoIlleH cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnumoreka [IOK

AKOJIOTUYECKUX MTPOOIEM

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




66 PezepaHblil ypok. O600111eHIE U | bubnnorexa [IOK
cUcTeEMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHEIit ypok. O6001IeHNE 1 1 bubnmnoreka [IOK
cUcTeEMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c¢
68 PezepaHblil ypok. O600111eHNE U | bubnnorexa [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 xkiacc/ 'abpuensa O.C., Octpoymos U.I"., Cnankos C.A.,
AxuuonepHoe obiectBo «M3aarensctBo «IIpocBeiienne»
» Xumus, 9 xknace/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,

AxmmonepHoe o6miectBo «M3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPHAJIBI 1JIAA YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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