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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMMHM Ha YpPOBHE OCHOBHOT'O 00Imero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaibHOi pabouelt MporpaMMbl BOCTIUTaAHUS
U C y4€TOM KOHIEMIUU TMpPENnoJaBaHusl y4yeOHOro mnpeamera «XuUMUS» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit @eneparuu.

[Iporpamma mo XuMHUU Ha€T TPEJCTABICHHE O IENIX, OOIeld CTpaTeruu
oOydeHMs, BOCHHMTAHHS M PAa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNBHOE IpPEIMETHOE COZIEpIKaHUE,
IpPEAYyCMaTPUBAET PACIPEACIEHUE €ro I0 KiaccaM M CTPYKTYPUPOBAHHE IO
paszenaM M TE€MaM MpPOTrpaMMbl IO XHWMHH, OINPEAEISAET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU coZlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XHUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  Y4eOHOro ImpoLecca, BO3PACTHBIX
0cOOEHHOCTEeW  00ydwarouuxcsi, Onpenenser BO3MOXHOCTH MpeAaMeTa IS
peanuzanuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs, a TaKXKe TPEOOBAaHUN K
pe3yabTatam 00y4ueHUs] XUMUU Ha YPOBHE LIeJIe U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHOM JEeATENbHOCTH OOYYarOIIErocss MO OCBOEHHUIO
y4e0HOT 0 Co/IepKaHusI.

3HaHWE XWMHH CIY’)KUT OCHOBOW il (OPMHPOBAHUS MHPOBO33PCHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXHYIO
poiib UrpatoT (QopMUpYyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAILICHUAX
SHEPTrUd M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O IMYTSAX PEIICHHs TI100aTbHBIX
npo0JjeM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBON U S3KOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpas3BUTUS |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 0011ei 1 ()YHKIIMOHATBLHON I'PAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4YaromMXcs, HABBIKOB HX CAMOCTOSTENbHOW  y4eOHOW JIeSITeNbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
NOBCEHEBHOM JKMU3HU, TaK U B IPO(PECCHOHATIBHOMN 1€ITENbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



CrocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHble HampaBlieHUsT B OOyYEHHM XUMHUU OOECHEUMBAIOTCS CIEHHU(PUKON
colepkaHUsl  y4eOHOro  MpeaMeTra, KOTOPbIM  SBISIETCS  TMEJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEIEIEHHOM JTare €€
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIEr0 0Opa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbl MEPBOHAYAIBHBIX TMOHSATHI XHUMHUHU, OCHOB
HEOPraHMYEeCKOM XHUMHUM W HEKOTOPBIX OTACNbHBIX 3HAUYUMBIX TOHITUH
OPraHUYECKON XMMUHU.

CtpykTypa copepKaHus MPOrpaMMbl MO XUMUU CPOpMHUpOBaHAa HAa OCHOBE
CHUCTEMHOro moaxoja k e€ uzydeHuro. CopepkaHue CKIaJAbIBAETCA U3 CUCTEMBI
MOHSATUM 0 XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHIATUI 0 XUMUYECKON
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX INPEICTABICHUIN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona 1. . MeHneneesa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS pPAcCMATPUBAIOTCA HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO
YPOBHS K JIPYrOMY, BBIMOIHSSA (DYHKIIMU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS Y BO3MOKHOCTEN MPAKTUYECKOI0 IPUMEHEHHUS U MTOJIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
NPEACTABICHUA O XUMHUYECKON COCTABIISIOIICH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3ydeHue XMMHM MPOUCXOAUT C NMPUBJICYEHUEM 3HAHUMN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy, «buonorus. 5—7
Kinaccb» U «Dusuka. 7 Kiaccy.

[Ipy w3ydyeHHH XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTHU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKON
JeSATeTbHOCTU YeTIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYpPhI. 3a/1aua
y4eOHOro mpeMeTa COCTOUT B (h)OPMHUPOBAHUU CHUCTEMbl XUMHUUYECKUX 3HAHUNA —
BaKHEUTITNX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHX MOJIOKEHUH, IOCTYITHBIX
000011IeHHIT MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HAYKH, B MPUOOLIEHUH K



HAyYHBIM METOJIaM MO3HAHWS TIPH M3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIIHi, B
(GbopMHUPOBAHUY M PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B YI€OHO-
NO3HABATEIbHON U y4eOHO-UCCIIE0BATENbCKON JEATENbHOCTH, OCBOCHUHU MPABUJ
6e30macHOro o0palleHus ¢ BEeIeCTBAMH B TIOBCETHEBHOM JKU3HMU.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHHS Ba)KHOE
3HauY€HHE MPUOOPENH TaKUe 1eNIU, KaK:

— (opMUpOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHUIO PpELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM KU3HU;

— HampaBJIICHHOCTh OOy4YeHHS HA CHCTEMaTHYeCKoe MpUOOIICHHUE
oOy4Jarommxcs K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOZaM TO3HaHusA, (GOPMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yciaoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUarOITUMUCS
OTbITAa Pa3HOOOPA3HON NEATENTLHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), UMEIONINX YHHUBEPCAIbLHOE 3HAYCHWE IS
pa3IMYHBIX BUIOB JIESTEIBHOCTH,

— (opmupoBanue oO0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATH SIBJICHUS
OKpPYXAIOILEr0 MHpA, UCHOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHbIE NMPU W3YUECHUHU
XUMUH, IPUMECHSTH UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU
NEeSITEeNbHOCTH;

— (¢opMupoBaHHWE y OOYyYalOIUXCS TYMAaHUCTUYECKHX OTHOIIEHUH,
MOHMMAaHUS 1IEHHOCTH XWUMHUYECKHX 3HAHMM IS BBIPAOOTKH DKOJOTHYCCKU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISAX
COXPaHEHUs CBOETO 3/I0POBbsI U OKPY>KAOLIEH MPUPOTHOM CPEIbI;

— pa3BHUTHE MOTHBAIIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEUECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQuUiIs M HANpaBIEHHOCTH JajJbHEHIIIETrO
o0y4eHusl.

OO6uiee uncIo 4acoB, OTBEIEHHBIX JJISI U3YYEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmrero oopazoBanus, coctapisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena w BemecTBa. du3nMyeckre CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHHE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. YHUCThIE BEUIECTBA U CMECH.
Cnoco0bI pa3jieneHust CMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmysna. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcUTeNbHast atToMHast Macca. OTHOCHUTENIbHAs
MoOJIEKYJIsipHast Macca. MaccoBasi 107151 XMMHUUECKOT0 3JIEMEHTa B COSIMHEHHH.

KonunuectBo BemectBa. Mok, Momnsprast Macca. B3auMocBs3b KOJIUYECTBa,
MacChl W 4YHCIIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCIMHCHUH.

du3nyeckre U XMMUYECKUE SIBJICHUA. XUMHUUYECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMS MacChl BEIIECTB. XuMUYeckue ypaBHeHwus. Kiaccudukaims
XUMHUYECKUX PEAKINil (COSTUHEHUS, PA3I0KEHNS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu paboOTHl B Ja0OpaTOpUU U
npuéMamMu oOpaleHus: ¢ J1abopaTopHbIM 00OpPYIOBaHUEM, U3YUCHHE W OMUCAHUE
¢u3nuecKknX CBOWCTB O00pa3OB HEOPTaHWYECKHUX BEIIECTB, HAOJIOJICHHE
¢u3znueckux (IUIaBI€HHE BOCKA, TasHUE JIbJla, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMs BOJbI) U XMUMHUYECKHX (FOpEHUE CBEYH, NMPOKAIMBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOW) SIBIICHUH, HAOII0/IeHNE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, paszioKeHHe TUAPOKCHIA
menu (1) npu HarpeBaHuu, B3aMMOAEHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3Y4YCHHE CIOCOOOB pPAa3JICNICHHs CMECEi: C TOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUSA, XpoMaTorpadusi, IpOBEACHUE OYUCTKU MOBAPEHHON
colid, HAOJIOJIEHUE W  ONHCAaHWE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JIaHHE MOJENeH MOJIEKY
(ILIapoCTEP>KHEBBIX ).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — aieMeHT W MpocToe
BemecTBO. Haxoknmenue kuciopoma B mpupone, ¢Gu3MUecKHe W XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [Ipumenenue xkuciopoma. CrocoOsI
MOJIyYEHUsI KHUCIIOpoJla B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoze. O30H — auloTponHas Moau(UKaIus KUCIOpoaa.



TeroBoit 3pGhEeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKUE YpaBHEHHUS,
3K30- WU SHJOTEPMUYECKHE pEAKIMUHU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJIEHUE MAapHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — sneMeHT u poctoe BemecTBo. Haxoxnaenue Bogopoaa B NpUpoeE,
buznueckne u XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI Momy4yeHus. Kuciors
Y COJIN.

MossipHbiii 00BEM ra3oB. Pacy€rsl Mo XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOJbL. Boma kak pactBoputenb. PacTBOpBI.
HacepiienHble 1 HEHACHIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOZE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUA.
Ponpe pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopoT Boabl B PUPO/IE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUYUCTKA NIPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunsl. Knaccudukarms
OKCHUJIOB:  coieoOpa3ywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTEepHbIE) U
HecoseoOpaszyromue. HomeHknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Kmaccudukanmst ocHOBaHW: WIENOYM W HEPACTBOPUMBIS
ocHoBaHuA. HoMeHknatypa ocHoBaHMW. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuM. [lonmydenne ocHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousundeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yenue KUCIIOT.

Conu. Homenknatypa cosieil. @u3ndeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuyeckuii IKCnepumenm:

KAueCTBEHHOE OINpPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3yX€, MOIYUYEHHUE,
coOupaHue, pacno3HaBaHWE ¥ U3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aHUMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
npekpalieHus ropeHus (rmoxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMi OKCUIOB U OITUCaHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHHE, pAClO3HABAaHUE W U3YYCHHE CBOMCTB
BOAOpoja (ropeHue), B3auMoencTeue Bojgopoaa ¢ okcugom menu (1) (Bozmoxuo
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOAEHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, wuccienoBaHue OCOOEHHOCTEH pacTBOPEHHsS BEIIECTB C pPa3IM4YHON
PacTBOPUMOCTBIO, MTPUTOTOBJIEHHE PACTBOPOB C OMPENEIEHHOW MAaCCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJbI C MeTaJUlaMH (HAaTpUeM H
KaJbliieM) (BO3MOXXHO MHCIIOJIb30BaHHE BHUEOMATEPHUATIOB), HCCJIEIOBaHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PaCTBOPAX KUCJIOT U IIEJIOYEN, U3YUEHNE B3aUMOAECHCTBUSA



okcunia meau () ¢ pactBopom cepHON KUCIOTHI, KHUCIOT C METajlylaMH, peaKkiui
HEUTpAIM3ALIMKU, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajuia JPYruM U3 pacTBOpa COJIM, PEIIECHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHenme Kiaccbl HEOPraHUYECKUX COCAUHEHUIN.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble TOMBITKM KIAacCU(PUKAIIMKA XUMUYECKUX dJeMeHTOB. [lonsarue o
IPYINaxX CXOJIHBIX DJJIEMEHTOB (IEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHbBIE OKCHIbI
Y TUJPOKCH/IBI.

[Tepnonnueckuit 3akoH. Ilepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /JI.
U. Menneneesa. Koporkonepuonnas u nmuaHonepuogaHas popmel [lepuonmuaeckoit
cucreMbl xumuueckux snemeHtoB /. WM. MenpeneeBa. Ilepronbl u rpymnmsl.
DU3NYECKUN CMBICI IOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOIA U TPYIIIILI DJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  00O0NOYeK aToMoB MepBbix 20 XUMHYECKHUX  3JIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajluyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METALTHYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYINaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMHYECKUX
BJIEMEHTOB ISl Pa3BUTUS HAaykKd W mnpaktuku. [[. V. MenneneeB — y4y€HbIN U
rpa)KJaHUH.

Xumuueckasi cBsizb. KoBalieHTHast (THOJiAipHAsT YW HEMNOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumMenm:

U3ydeHre OO0pa3loB BEUIECTB METAUVIOB W HEMETANIOB, B3aUMOJICCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMM KHUCJIOT U IIEJIOYEH, IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakuuu pa3aoKeHUs, COEAUHEHUS).

Mescnpeomemmnule ceasu

Peanu3anusa MeXnpenIMETHBIX CBSI3€M MPU U3YYEHHH XUMHH B 8 KIlacce
OCYIIECTBIISIETCS. 4Y€pe3 MHCIOJb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK U MOHSITUM, SIBJISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01re ecTecTBEeHHO--HAy4YHbI€ MOHATHS: HAYYHbIN (PaKkT, TUMOTE3a, Teopus,
3aKOH, AaHallu3, CHHTE3, Kiaccu(dukauus, MEepUOJUYHOCTb, HaOJO/IEHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusnka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
pPaZlMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsj], BELIECTBO, TEJNO, O00BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, ra3, (U3MYECKHE BEIUYUHBI, €IUHULBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE31bI, COoNHIE.

buonorus: dborocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE
MCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKIus

Ilepnognueckumii 3axoH. [lepuoandeckast cucTeMa XUMHUYECKUX 2JIEMEHTOB /J1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOJO0B, KaJIMsl, KAJIBLIUS U UX COCINHEHUN
B COOTBETCTBMM C IIOJOXKEHHMEM DJJeMeHTOB B Ilepuonnueckoid cucreme W
CTPOECHHUEM UX aTOMOB.

CrtpoeHue BellecTBAa: BHJBI XMMUYECKOM CBSI3U. THUIBI KPUCTAJUIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKON PEILETKHU U
BHUJa XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BELIECTB. XHMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJACCaM HEOPTaHUYECKHUX
COCJIMHEHNM, TCHETUYECKas CBA3b HEOPIaHUYECKUX BEILECTB.

Knaccudpukanus XuMHUECKUX PEaKIUil M0 pa3IMyHbIM MPU3HAKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHMIO CTETEHEeW OKHCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUECKHE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peaklusaX. [[oHATHE O FOMOI€HHBIX M I'€TePOre€HHBIX
peakuusax. Ilonstue o xaranuze. [lonsTue o xumudeckom paBHoBecuH. DaKkTOPHI,
BIUSIOIIME HA CKOPOCTb XHMHYECKOW pEaKUMH M TOJO0KEHHE XUMHUYECKOIO

paBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pEaKIIUH. CocraBieHue  ypaBHEHUH

OKHCJIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKIMid C  HWCIOJIb30BAaHUEM  METOja
AJIEKTPOHHOTO OajaHca.



Teopust 3IEKTPOIIUTUUECKON JTUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KatnoHnbl, aHnoHbl. MeXaHW3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y ciIoBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHbIE YpaBHEHHs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPE/ICTABICHUN 00 ANEKTPOIUTHUECKON TUCCOUALUN.
KauecTBeHHble peakiiiu Ha UOHBIL. [[OHSATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHHE C MOJENISIMU KPUCTALTMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x70puaa HaTpusl), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiuu OT
BO3ACHCTBHUA  PA3NUYHBIX  (DAKTOPOB, HCCIEAOBAHHUE BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MIPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJTOUEN U cosiel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MAaTEPHUAJIOB), NPOBEIECHUE ONBITOB, HWILIOCTPUPYIOIINUX
OpU3HAKK TMPOTEKaHUs peakiuii HMOHHOro obOmeHa (oOpa3oBaHHUE OCalKa,
BbIJICJICHHE Ta3a, 00pa3oBaHHME BOJbI), OMBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (FOpEHHEe, pPEaKLUu pa3ioKEeHUs,
COCJIMHEHHS), pACMO3HABAHME  HEOPraHMYECKHMX  BEIIECTB C  IMOMOIIBIO
KAUECTBEHHBIX PEAKIUI Ha HOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHe CBOMCTBA MPOCTHIX
BEILECTB — TAJION€HOB. XMMHUYECKUE CBOMCTBA HA ITpUMeEpE XJIopa (B3aUMOJIEHCTBUE
C MeTaJUlaMH, HeMeTajulaMu, Iesnodamu). Xiiopoojpopon. ConsiHas KHCIIOTa,
XUMHYECKHE CBOWCTBA, IIOJNlydeHUEe, IpuMeHeHue. JlenucTteue Xxiuopa W
XJIOPOBOJOPOJIa HA OPraHU3M YeI0BEKa. BaxkHenIMe XJI0pUIbl U UX HAXOXKIECHHUE B
IPUPO/IE.

O6mras xapaktepuctuka s1eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHne u (u3NYECKUe CBOWCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U CEephbl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOlOpOA, CTpOeHUE, (PU3MUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHast kuciaoTa, Pu3nuecKkue 1 XMMHUUECKHUE CBOMCTBA (00IIME KaK MPeICTaBUTENS
KJlacca KUCJIOT U crneuuduueckue). XUMHUUECKHE PEeaKldu, JIeKallue B OCHOBE
IMPOMBIIUIEHHOTO Crmocoba MONy4eHUs] CepHOM KHUCIOThL. [IpumeHeHue cepHoit
KUcHoThl. COnM CEpHOM KHCIIOThI, KAa4eCTBEHHAs peaklUHs Ha CyJab(ar-uoH.
Haxoxnenue cepsl U €€ COeaMHEHUM B INpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalollel Cpelbl COCAUHEHUSMHU Ccepbl (KUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/IyXa U BOJAOEMOB), CIOCOOBI €T0 MPEAOTBPAILICHUS.



OO6mras xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTEMEHU OKHUCICHHS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
dbuzndeckre U XuMu4eckre cBoicTBa. KpyroBopor azora B npupojae. AMMHAK, €ro
dbusznyueckre 1 XMMUYECKUE CBOMCTBA, MoJyuyeHue u npuMenenue. Coliu aMMOHUS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KUCIOTa, €€ ToJiydyeHue, (PU3NYeCKue M XUMHUUYECKHUE
cBOMcTBa (0OIIME Kak MpEeACTAaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHMS B KQUeCTBE MUHEPAIbHBIX yI00PEHHUH.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEe Cpelibl COCTUHEHUSIMU a30Ta (KUCIOTHBIE
N0, 3arps3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Dochop, amioTponHbIe
monudukauuu docdopa, uznyeckue U xumudeckue cporicrea. Okcun docdopa
(V) u dochopnas kuciora, GpusHUecKHe U XMMHUYECKHE CBOWCTBA, MOJyYCHHE.
Ucnonp3oBanue (hochaToB B KauecTBE MUHEPATBLHBIX YA0OPEHUH.

O6mas xapakrtepuctuka 31eMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIEHUS. Y TJIepo/1, AJTIOTPONHbIE MOU(DUKAIINY,
pacnpocTpaHeHue B Mpupoze, Gu3nyeckue U XUMUYECKUE CBOWCTBA. AJICOpOLIHS.
Kpyrosopor yrimepoma B mnpupoxae. Okcumbl yriepoma, uX (QU3NYECKUE U
XUMUYECKUE CBOWMCTBA, JIEUCTBME HA JKUBbIE OPraHU3Mbl, I[OJy4YCHUE U
NpUMEHEHHEe. DKOJIOrHYeCKHe MpoOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (1V),
TUMNoTe3a TI00aNbHOTO TMOTEIUICHHUS KIMMaTa, MapHUKOBBIN 3¢ @dekT. YronbHas
KHCIIOTa U €€ COJU, UX (PU3NUECKHE U XUMHUYECKHE CBOWCTBA, MOJYyYEHUE U
npumenenne. KauecTBeHHass peakiuss Ha KapOoHaT-moHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETTHCKOM XO035HCTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHble HMCTOYHUKHA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl UX TepepaboTku (OE€H3MH), MX POJb B OBITY MU MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BENIECTBAX: KUpaX, OeNIKax, yriIeBoaax — M uX
poii B KHM3HHU 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue M XHUMHYECKHE CBONCTBA, IMOJyYeHUE U
npuMmeHeHue. CoenmnHeHnus KpeMawns B mpupoje. O01ue npeacTaBieHus 00 OKCuae
kpemuus (V) u kpemHueBoi kuciaore. CUIMKATHI, UX UCHOJIB30BAaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeillre cTpouTenbHble MaTepuaibl: KEpaMHKa, CTEKIIO,
eMEeHT, OeToH, xkene300eroH. [IpoOnembl 0Ge30MacHOrO0  MCHOIb30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHue 0oOpa3IoB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBE/ICHNE KAUEeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TMPOTEKaHHs, OMbBITHL, OTpa)xaromme (PU3NUecKHe U XUMHUYECKHE CBONCTBA
TaJIOT€HOB M MX COEIMHEHHUHA (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),
O3HaKOMJICHHE ¢ 00pa3IiaMu XJIOPUAO0B (TaJIOT€HU I0B), O3HAKOMJICHHE C 00pa3iamMu
ceppl U €€ coeAuHEHUsIMU (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
HaOJI0/IeHNe Mpoliecca 0OYITIMBaHUs caxapa Moj IeHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHCIIOThI, U3YYEHUE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI,
POBE/ICHNE KaUYeCTBEHHON peaklMK Ha Cyiab(}aT-uoH U HAONII0IeHHe TPU3HaKa e
NPOTEKAHMsI, O3HAKOMJICHHE C (DU3MYECKUMHU CBOMCTBaMH a30Ta, ¢docdopa U Ux
COEIMHEHHH (BO3MOXKHO HCIOJIb30BAHKE BUAEOMATEpUaIoB), 00pa3iaMu a30THBIX
u (dochopHbIX ynoOpeHUl, MojiydyeHue, coOupaHue, pacrio3HaBaHUE U M3Yy4YeHUE
CBOICTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX pPEAaKIUH HAa HOH aMMOHHS U
docar-uoH U U3yuyeHHUE MPHU3IHAKOB UX NPOTEKAHUS, B3aUMOACHCTBHE
KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTBI € MeIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HM3YYEHHE MOJIENEeH KPUCTAUIMYECKUX PEIIETOK anmMasa,
rpadura, QymiepeHa, O3HAKOMJIEHHE C IMPOILIECCOM aACOPOIMU PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHNCTBOM MPOTHMBOrasza, MOJy4YECHUE,
coOupaHue, pacClioO3HaBaHUE M W3YYEHUE CBOMCTB YIVIEKHCIIOTO rasza, IpOBEIEHUE
KaueCTBEHHBIX peaKklMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX
POTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOW MPOMBILIIEHHOCTH,
pElIeHre 3KCHEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHelme HeMeTaulbl U HuX
COEJIMHEHHUSI.

MeTtaniibl 4 MX COeIMHEHUSA

OO6mras xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepmogmueckon cucreme xumudeckux osiemeHtos . .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTauinueckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKas  PEIETKa.  JJEKTPOXMMHUYECKUH  pAl
HanpsHKeHU MetayioB. OU3MYecKue U XMMUYECKHUe CBOMCTBAa MeTalsioB. Oomue
crocoObl mosyueHus MeTayioB. [loHATHE O KOPpPO3UMM METalIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CIijiaBsl (CTajb, YyT'yH, JIOPATIOMUHNN, OpOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[lemounbie MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucreMe XMMUYECKHX
snemeHToB . 1. MenaeneeBa, CTpOCHHUE UX aTOMOB, HAXOXKJICHUE B IPHUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). OKcHabpl u
TUAPOKCUABI HAaTpusi W Kauus. IIpuMeHeHHe IIEeTOYHBIX METAuIOB M HX
COEeIMHEHUH.

[[lenouyHo3eMenbHBIE METAJIbl MAarHuii W KajbllUil: MOJO0XKEHHE B
ITepuonnueckoii cucteMe xuMmudeckux 3aeMeHToB . M. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJAeHHUe B mpupozae. Puznuecknue U XUMHUUYECKUE CBOWCTBA MarHus



Kaublys. Baxkuemme coefuHeHns Kanblus (OKCUI, TUAPOKCHU, Con). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHUN: TIOJIO)KEeHUE B [leproinueckoi CUCTEME XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxxAcHHEe B mpupojge. duszumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA
AJTFOMUHHSL.

Kenezo: nmonoxkenue B [lepuoamyeckoil cucteMe XUMAYECKUX 3JIEMEHTOB /.
. MenneneeBa, cTpoeHHE arToMa, HaxOXKJI€HUE B mpupone. Pusnyeckue u
XMMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U cou xkene3a (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOJyUYCHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE C oOpasllaMi METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMH, M3Y4YEHHUE PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJIBIMS M HATpUs C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BUJIEOMATEPUAIIOB),
MCCIIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEaKIIMi Ha MOHBI: MarHUs, KaJIbIUs, ATFOMUHUS, ITMHKA, xkene3a (1)
u xenesa (1), menu (Il), HaOmromeHWe W omHMcaHUE MPOIECCOB OKpAIMBAHUS
IUTAMEHM HWOHAMHM HaTpus, Kajdusd W Kalblusig (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUAA ATTFOMUHHUS U
TUIPOKCHIA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxueime
METAJLJIbl U UX COCTMHEHUSI».

XuMHS M OKPYKAKOLIA"A cpeaa

BemecTtBa M marepuansl B IIOBCEIHEBHOW JXW3HM YeEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momolns mpu
XUMHUYECKUX OKOrax U OTPaBJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYXKarouled cpeabl (MpefenbHas 10myCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Pons xumMuun B penieHun 3K0JI0rMYeCKUX
po0JIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHrue oOpa3lioB MaTepuanoB (CTEKJIO, CIUIABbl METAJIOB, MOJMMEpPHbBIE
MaTepHaIbl).

Meoscnpeomemmnbwie ceasu

Peanuzanusa MeXnpeaMETHBIX CBA3€M MpU M3YYCHHMHM XUMUM B 9 Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAaY4YHBIX
MOHSTUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LUKJIA.



OO0mue ecTecTBEHHO-HAyYHbIE TMOHATHS: HAY4YHBIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHHTE3, KIACCU(PHUKAIUs, MEPUOJUIHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJeb, SBJICHHE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTEPUAIIbI.

dusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBL,
PaJIMOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUIECKHIA 3apsi, MIPOBOHHKH,
MOJTYNIPOBOJHUKHY, AWDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TelI0, O0BEM,
arperaTHoe COCTOSIHME BEUIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAIIIUYECKAS]
pemérka, CriaBbl, (U3MYECKUE BEIMYUHBI, €IUHHUIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COlHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEpPAIbHBIE
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuUHEpabl, TOPHbIE TOPOABI, MOJIE3HbIE
MCKOIMaeMbIe, TOIUIUBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHUsS XUMHUM B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOUN JIESITEILHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMHU POCCUMUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B
oOlllecTBE TMpaBWIaMU U HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAaHUS, CAMOPA3BUTHS U COIMAIIU3AIIUN 00 y4arOIINXCA.

JIM4HOCTHBIE ~ pE3yAbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOmuXcs
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3UTHUBHBIX [IEHHOCTHBIX OpPUEHTAlUM U
paclIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCIIMTAHUS

LEHHOCTHOI'O OTHOILIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
¥ HAy4YHOMY HACIICIUI0, TOHUMAHWA 3HAYEHUS XUMHYECKOM HAayKh B >KHU3HU
COBPEMEHHOI'0 O0OIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHpOpMALMEN o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHUpa U 00IIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPEJACTABICHUSI O COIMAIbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIENOBATEIbCKOM, TBOPYECKOW W  JAPYrHX  BHUAAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESATEIbHOCTH IMpHU
BBITIOJITHEHUM Y4eOHBbIX, IO3HABATENbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE ATOHM yaeOHOM AesATeNhHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEJCHME W TMOCTYIKM CBOMX TOBApHUIIECH C MO3UIMA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUSI OCIEACTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIIAIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOAHOMN CPEOH, O PO XUMHUU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHMM MO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO03HABATEIHLHOM, WH(M)OPMAITMOHHOW M YHUTATENIbCKOW KYIbTYpPhl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM paboOThl € y4EOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypor, JOCTYMHBIMH TEXHMYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJIEHHOCTH U YpPOBHS OOydYeHUS B
JlaIbHEHIIIEM;

4) opMHupOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HMU, OCO3HAHWE IOCIEACTBUUA U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alKOTr oI, HAPKOTUKOB, KYPeHHS),
HEOOXOIUMOCTU COOJIFOZIEHUs TpaBW O€30MacHOCTH MpH  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) TPy10BOr0 BOCIIUTAHHUS:

MHTEpPEC K MPAKTHYECKOMY U3yUYEHUIO podecchii U TpyAa pa3audHoro poja,
yBaKEHUE K TPYly U pE3yJIbTaTaM TPYJI0BOM I€ATE€IbHOCTH, B TOM YUCJIE HA OCHOBE
OpUMEHEHUS]  MPEIMETHBIX 3HAaHMM [0  XUMHUH, OCO3HAHHBIA  BBIOOD
VUHAUBUYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHON NMpodecCHOHANTBHON ACSITENIbHOCTU U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a1allITUPOBATHCS B MPO(ECCHOHATIBHON Cperie;

6) IK0JI0rM4eCKOro BOCIUTAHMA:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, TOHMMAaHHE IIEHHOCTH 3J0POBOTO U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nIecCKOMy W TICUXMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuI 0€30MIaCHOT0 MOBEAEHUS IPU paboTe ¢ BEILIECTBAMMU, a TAK)KE B CUTyalUsX,
YIPOKAIOIIMX 3I0POBBIO U )KU3HU JIOJIEH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble NMPU U3YUYEHUU XUMUH, AJIS
penieHns 3a1a4, CBSI3aHHbBIX C OKPYKAlOLed IPUPOJHON CPENOU, AJIs OBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYphl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM M MyTel MX peuIeHUs MOCPEICTBOM METOJ0B XHUMUHU,
SKOJIOTMYECKOT0 MBIIUIECHUS, YMEHUS PYKOBOACTBOBATHCS UM B ITO3HABATENbHOM,
KOMMYHUKATHUBHOW U COLIMATBLHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMeTHBIX pPE3YyIbTAaTOB BBIIEISIOT 3HAYMMbBIC TS
(opMHUpOBaHUSI MUPOBO33pEHUS OOLEHAYUYHbIE TIOHTHS (3aKOH, TEOPHSl, IPUHLIUII,
rurnore3a, (Qakrt, CuUCTeMa, MPOLECC, OSKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUIl M3 3TUX NPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOMN



HAyYHOU KapTHUHE MHpA, M YHUBEpCaJIbHbIC YUeOHbIC NEUCTBUS (II03HABATEIIbHBIC,
KOMMYHUKATHBHbBIE, PEryJIATHBHBIE), KOTOpbIE OOECIEYUBAIOT (POpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJTAHUPOBAHMIO M OCYLIECTBJIEHUIO YYEOHOMU
NEeATENbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jiornueckue aeiicTBMs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIAEIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHATHUA JUIs1 O0BSICHEHUS OTJIETbHBIX ()aKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpPUU IS KJIacCU(PUKAIMKM XUMHYECKUX BEIIECTB U XUMHUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHus (MHAYKTUBHbBIC, JEAYKTUBHbIC, M0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKJIFOUYCHUS;

yMEHUE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHUS (NIPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJIEH, UCIIOb3yeMble B XUMUH,
peoOpPa3oBBIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUW MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEeMEHTa), Xumudeckas Gopmysia U ypaBHEHUE
XUMHUYECKON peakuu — Mpu pelIeHN y4eOHO-TT03HaBaTENbHbIX 33714, C YYETOM
ATUX MOJIEIbHBIX MPEIACTABICHUIN BBISBIATH U XapaKTEPU30BATh CYILIECTBEHHBIC
NPU3HAKUA U3YYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIU,
BBISIBJISITh ~ OOII[ME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEACTBEHHBIC CBSI3U U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBIICHUSX.

ba3oBble ucciaegoBaTe/ibCKue 1eiCTBUS !

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYECTBE OCHOBBI sl (POPMHUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
NIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHHE ONbITa M0 IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHUIO
YUYEHHYECKHX OJKCIIEPUMEHTOB, yMEHME HaOIoJaTh 3a XOAOM IIpoLecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIHpPOBaThH 0000IIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IPOBEAEHHOTO OMBITA, UCCIECAOBAaHMS, COCTABISTh OTYET
0 MPOJIETTAaHHOM padoTe.

PabGora ¢ unpopmaumei:

yMEHUE BBIOMpaTh, AHATU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (OPM MPECTABICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAILIHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIe METOABI M 3alpOChl MPH MOUCKE U O0TOOpE
uHPOPMAITM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX IS BBIMOTHEHUS
y4eOHBIX W TO3HABATEIbHBIX 33/a4 OMPEEIIEHHOTO TUIIA, MPUOOPETEHNE OIBITA B
00JJaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATH ONTUMAJIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUUA U
WITIOCTPUPOBATh peEIIaeMble 3a/adyll HECIOXKHBIMA CXEMaMH, JHarpaMMaMH,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHHE UCHOJb30BaTh M aHAJIU3UpOBaTh B Ipolecce ydeOHOW u
UCCIIEI0BATENbCKON ACSITEIBHOCTH MH(DOPMAIMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CENbCKOTO XO3SCTBa W TPAHCIIOPTa Ha COCTOSIHHE OKPYXAIOIIeH MPHPOTHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe elCTBUS:

yYMEHUS 3a1aBaTh BOMPOCHI (B X0/1€ IMaiora u (i) JUCKYCCHUH) MO CYIIECTBY
o0cyX/1aeMol TeMbl, (QOPMYJIHUPOBaTH CBOM MPEIJIONKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MIPEAJIOKEHHOM 3a1a4H;

YMEHHUA  TPEACTABIATh  MONYYCHHbIE  pe3yidbTaThl  MO3HABATEIbHOU
JCSITENFHOCTY B YCTHBIX UM THCHhMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIHI0
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 IKCIepUMeHTa (1abopaTOpHOrO OIBITA,
1ab0paToOpHOM pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHHUA Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HMCCIEAOBATEIbCKOM  JMEATENIBHOCTH  MPH  PEIICHUU
BO3HUKAIOUIMX MpOoO0JIeM Ha OCHOBE Y4E€Ta OOUIMX HMHTEPECOB M COIJIACOBAHMUS
no3uiuii (00CyXIeHusl, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCWCTBUH, OMNpeleJeHHe KpPUTEpHUeB IO OILIEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATEIHFHO OMPEACNITh IENU JEeATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pPEelIeHUsT YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
NPEJIOKEHHBIA QJITOPUTM JCUCTBUMA MPHU BBINOJHEHUM 3aJaHUM C YYETOM
NOJTYYEHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTaTa 3asBJIEHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJiaraeMbl€ B YCIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPE3yAbTATOB 10 OCBOCHHUIO 005S3aTEIHHOTO
COJIepKaHUs, YCTaHOBIEHHOTO MHaHHOW QenepaibHON pabodeil mporpaMMoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHble 3HAHUs, YMEHHUS U CIHOCOOBI



JNeUCcTBHUH, crnenupuyuecKue i1 TPEAMETHON o0macTh  «XHMHS», BHJIBI
NEATENTbHOCTU MO  TMOJYyYEHHI0 HOBOIO 3HAHUS, €ro  HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xonIy oOyuenus B 8 kiacce nmpeaMeTHble pe3yibTaThl HA 6A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MMOHSATHUM: aTOM, MOJEKYJa,
XUMUYECKUN DSJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECh
(omHOpOMHAS ¥ HEOJHOPO/HAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0Jisl XMMUYECKOT 0 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEIBLHOCTb, CTEICHBb
OKHCJICHHS, XMMUYECKasl peaKkiusi, KiIacCUpUKAIMs pPEeaKIuil: peaxkiuu
COCIMHEHUS, PEAKIUU PA3I0XKEHUs, PEaKIUu 3aMEIIeHUs, peaKiuu
oOMe€Ha, 3K30- ¥ SHJOTEPMUYECKHE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTalb, PauyC aTOMa,
XUMHUYECKasi CBs3b, MOJSIPHAST M HEMOJSPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas JI0Jsl BeELIECTBA
(mpolieHTHas! KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MPUMEHSTH 3TU NOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHUs (popmyn
BEIIIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTEMEHb  OKHCJIEHHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHEHUSX,
MPUHAUICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIci Ilepuognueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJMYECKON 3aBHUCUMOCTH CBOWMCTB
XUMHYECKUX DJIEMEHTOB OT WX ToyiokeHus B Ilepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoguueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jiiyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymma)» u «modouHas noarpymmna (b-rpymma)», Mansie u
OOJbIIME MEPUOJbI, COOTHOCUTH OO0O3HAYEHUsS, KOTOPbIE HUMEIOTCA B
tabnuue «llepuoguyeckass cucrema Xxumudeckux osiaemertoB J[. U.
MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUST aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l spa, 00IIee YUCIIO SIEKTPOHOB U
pacripeieieHue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(ULIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKasl OMMCAHWUE TTPUMEpPaMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINM;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TIpEeBpalleHuid B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO »JJeMeHTa Mo (OopMysie COCIUHCHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKON peaKinu;

MPUMEHSITH OCHOBHBIE OIEPAIlMU MBICIIUTEIbHOMN JIEITETbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEeMAaTH3aIHio, KiIacCU(HUKAIHIO,
BBISIBJICHUE MPUUYUHHO--CIEACTBEHHBIX CBSA3€H — ISl M3YUYECHHS CBOICTB
BEUIECTB M XHMHYECKHX PpEAKIMi, eCTEeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAaHUA — HAONIOJCHWE, M3MEpPEHUEe, MOJCINPOBAHUE, JKCIEPUMEHT
(peanbHbI U MBICTICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUSI XUMHUECKOM MOCYA0M U Ta00paTOpHbIM
o0opynoBaHMEM, a TakXKe NpaBWiIaM OOpallleHHus C BeEllecTBaMU B
COOTBETCTBHHM C MHCTPYKIUSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(Bomopoia U KHUCJIOpOAa), MPUTOTOBICHUIO PAcCTBOPOB C OIpeAenEHHOM
MacCOBOM JioJiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIBI0 WHIUKATOPOB (JakMyc, GeHomdTanenH, METHIOPaHX

U Jpyrue).

K xonIy oOyuenus B 9 kiaacce nmpeaMeTHbIE pe3yibTaThl HA 6A30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUH:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX NOHATHW: XUMHYECKHU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHBb
OKHCJIEHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBs3b, TEIUIOBOM 3PQeKT
peakuud,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, JAJEKTPOJIUTHYECKAS] THUCCOLUMALNS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCJIMTEIb, BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHUS,
aM(pOTEpHOCTD, XUMUYECKas CBA3b (xoBasieHTHas, MOHHas,
MeTaJTnYecKas), KpUCTAJUTMYecKas peléTka, KOppo3usi METaJIOB, CILJIaBhI,
CKOPOCTh XUMHUYECKON pEaKIMH, MPEAECIbHO JAOIYCTUMAs KOHLIEHTPALUs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMHUYECKHX TOHATUH U
MPUMEHSTH 3TU NOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCTOJb30BaTh XHUMHMYECKYI0 CHUMBOJIMKY [UIsl COCTaBJiCHHS (OpMYyI
BEILIECTB M YPABHEHUN XUMHUECKUX PEAKIIU;

OIPEAENATh BAJEHTHOCTh U CTETIEHb OKUCIICHUSI XUMHYECKUX JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, NPHHAJIEKHOCTh BEIIECTB K
OIpene’lEHHOMY KJIacCy COEAMHEHHH Mo Qopmyiam, BUI XUMHUYECKOH
CBA3M (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHUSAX, 3apsil MOHA MO XUMUYECKON QopMylie, XapakTep cpeasl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaThb cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnnunyo (opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maiible U OOJNbIIME TEPUOABI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TaOIUIIE, C YUCTIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, oOOmIee YHUCIO 3JIEKTPOHOB M paclpeleieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCOWHEHHWHI B MpeAenax MajblX MNEPHOJIOB U
[JIABHBIX MOATPYIIL ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIACCUPHUIIMPOBATh XUMHUYECKUE 3JEMEHTBI, HEOPraHUYEeCKHE BEIIEeCTBa,
XUMHYECKHE peakiuu (10 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEINIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUYECKUE
CBOMCTBAa MTPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKIAAsA OINHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLIHMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS DIJIEKTPOJUTHUYECKOM IUCCOLMALUMU  KHUCIIOT,
LIEJI04YEH U COJIEH, MTOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKLIUU HOHHOT'O



oOMeHa, ypaBHEHHS pEaKIWd, MOATBEPKIAIONIUX CYIIIECTBOBAHUE
TeHETUYECKOW CBA3M MEXKIY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIUuit
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajaHCca 3THX PEaKIIUii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTECKAHHS XUMHUYECKHX TMPEBpAICHUN B Pa3IMIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOro 3JieMeHTa Mo (opMmysie COeAUHEeHUs,
MacCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHUYECKOU PEAKIINU;

COOTI0ZIaTh TIPAaBUJIA TTOJIb30BAHUS XUMUYECKOM IMOCYI0M 1 JIa00paTOPHBIM
o0opynoBaHMEM, a TakXKe TMpaBuia OOpalleHUs C BElIeCTBAaMU B
COOTBETCTBHHM C WMHCTPYKIMSIMH TIO BBIMOJTHEHUIO Ja0OPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(aMMMaKa 1 yriaeKkucaoro rasa);

MIPOBOJUTH PEAKITUH, TOATBEPIKIAIOIINE Ka4eCTBEHHBIN COCTAB Pa3IUNIHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM IYTEM XJIOPUI-, OpOMHI-, WOIHI-,
kapOoHat-, ¢docdar-, cunmmkar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHMS M HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE OIIEPAITH MBICIIUTEILHOMN IEATEILHOCTH — aHAIN3 U
CUHTE3, CPaBHEHHE, 0000IICHIE, CUCTEMATU3AIINIO, BBISIBJICHUE MPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJI M3YYECHHUS] CBOMCTB BEIIECTB M XMMHYECKHUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJbl TMO3HaHUs — HaOI0IeHuE,
HU3MEpEHUE, MOICIMPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHMe pa3iesioB U

KoaundecTBO 4acoB

KonTposabHbie

DJIeKTpPOHHBbIE (U (POBbHIE)

IIpakTnyeckue
n/n TeM NMPOrpamMMbl Beero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. IlepBonayajibHble XUMHYECKHE IOHATUSA
Xumus — BakHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubmuotexa [IOK
' MPAKTUYECKOU e TETbHOCTU https://m.edsoo.ru/7f41837¢
yeloBeKa
12 BemecTBa 1 XuMH4YeCKHe 15 1 bubmuorexa [IOK
' peaxkiuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3znen 2. BaxuHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Boznyx. Kucnopon. [Monsitue 6 bu6nuorexa LIOK
' 00 okcumax https://m.edso0.ru/7f41837c
Bonopon.Ilonsitie o kuciorax bubnmoreka [IOK
2.2 8 1
H COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonstue 006 5 1 1 bubnmoreka [IOK
' OCHOBAaHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3zpnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB [[. U. MennesneeBa. CTpoeHue aToMoB.
Xumuueckasi ¢Bsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI



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

[Teproauueckuii 3aKOH U
[lepnonuueckas cucrema

bu6nmmoreka [IOK
| e | T
aToma
XuMu4ecKas CBS3b. BuGmiorexa LOK
32 OKuCIHTEILHO- 8 https://m.edso00.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PCAKIINN
Hrroro no paszety 15 Et?sz;I;T:;(;S r(L)J};f41837c
PesepBHOE BpeMs 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /i P Kontponbubie | IlpakTuuyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
Pa3zpnen 1. BemecTBo 1 XMuMu4ecKHe peakiuu
11 [ToBTOpenue u yriuyOnenue 3HaHUN 5 1 bu6muoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuotexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIUALIHSI. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pasneny 17
Paszpnen 2. HemeTa/uibl M UX COCIMHEHUSA
51 OO61as xapaKTepUCTHKa XUMUYECKUX 4 1 bu6mmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé 6 bubmroreia LIOK
' pymsL- L-ep https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubamorexa [IOK
' PYHIH ’ P https://m.eds00.ru/7f41a636
COCTMHCHUS
OO61mas xapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynmel. Yraepon u 8 1 2 bubamorexa [IOK
' . PYHIIBL post https://m.edso0.ru/7f41a636
KPEMHUHN U UX COSTUHCHHUSI



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

Hroro no pazneny

25

Pasgena 3. Merasuibl M UX COeTUHEHU A

3.1 OO61ue cBoiicTBa METaIIOB 4 E’[I;I:snll;lr?:cli(;?rou}; £412636
3.2 Baskueilimmme MeTamIbl U UX COEQUHEHUS 16 ]f?'::[:?sﬂll;lr(r)::;{s?)(])lrou}; £412636
Utoro mo pazneny 20
Paznea 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepHabl B )KU3HU YeIIOBEKa 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Konu4yecTBo yacoB
DJIEKTPOHHBIE
Ne Konrtpoan | Ipakruu | Harta
Tema ypoka nugpossbie
n/n Bcero HbIE eCKHe U3yveHust
o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
[Ipenmet xumun. Pons XuMuM B )KU3HHU YEIIOBEKA bubmorera [IOK
1 Tp A ) ' 1 04.09.2023 https://m.edsoo.ru/ff0
€J1a 1 BellecTBa 4210c
bu6nmoreka [IOK
2 TTousaTtre o MeTOAaX MO3HAHUSA B XUMUU 1 07.09.2023 https://m.edsoo.ru/ff0
d227e
[TpakTrueckas padora Ne 1 «IIpaBuna paGoTsl B bubnnoreka [JOK
3 nabopaTopuu U IpUEMBI OOpAIICHHS C 1 1 11.09.2023 | https://m.edsoo.ru/ff0
71a60paTOPHBIM 000PYTOBAHUEM) d23dc
Uuctele BemecTBa U cMecu. CriocoObl pa3iesieHus bubmorexa LIOK
4 B = ' P 1 14.09.2023 | https://m.edsoo.ru/ff0
cMmeceit
d26ca
5 [IpakTrueckas padora Ne 2 <<Pa3I[?JI€HI/Ie cMecen 1 1 18.09.2023 Et?fs?;;;?eeciigrou}?fo
(Ha mpuUMeEpe OUYNUCTKU TOBAPEHHOM COMH)»
d28c8
bu6nuorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 21.09.2023 | https://m.edsoo.ru/ff0
d2a6c
XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) bubmorexa OK
7 ) 1 25.09.2023 | https://m.edsoo.ru/ff0
XUMHYECKHX 3JIEMEHTOB 42bes



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bubmuorexa [IOK

8 IIpocThle U clIOKHBIE BEIIECTBA 28.09.2023 | https://m.edsoo.ru/ff0
d2a6c
bubmuorexa [IOK
9 ATOMHO-MOJIEKYIIIPHOE YICHUE 02.10.2023 | https://m.edsoo.ru/ff0
d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas bubnmoreka [JOK
10 ¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 05.10.2023 | https://m.edsoo.ru/ffo
3JIEMEHTOB d2eae
OTtHocuTenbHasE aTOMHasi Macca. OTHOCUTENbHAS bubmmorexa [JOK
11 ' 09.10.2023 | https://m.edsoo.ru/ff0
MOJIEKYJISIPHAsT Macca 4323c
MaccoBasi 10J1s XUMHUYECKOTO JIEMEHTA B bubmmorexa [IOK
12 A 12.10.2023 | https://m.edsoo.ru/ff0
COCJIMHCHU U 4350¢
bu6mmoreka [IOK
13 Kommaectso BemecTsa. Mosb. MossipHas Macca 16.10.2023 | https://m.edsoo.ru/ff0
d5230
dusznuecKkue U XUMUYECKHE SBICHHS. XUMUYeCKast bubmorexa LIOK
14 ’ 19.10.2023 https://m.edsoo.ru/ff0
PeaKius d37fa
IIpu3Haku U yCciI0BUSA IPOTEKAHUA XUMUISCKHUX bubnmorexa HOK
15 PrSHATH LY P 23.10.2023 | https://m edsoo.ru/ff0
peakium d3al6
3aKOH COXpaHECHHUS MAacChl BelIeCTB. XUMUYCCKHE bubmorexa OK
16 P HHECTB. 26.10.2023 | https://m.edso0.ru/ffo

ypaBHEHHUS

d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrancaenus KOJIM4YECTBA, MAaCChl BEIICCTBA I10

bubmuorexa [IOK

17 N 06.11.2023 https://m.edsoo.ru/ff0
YPaBHCHHUAM XUMUUYCCKUX PCAKIINU
d5708
Knaccudukanus XuMUYECKUX PeaKIuii bubmorexa OK
18 09.11.2023 | https://m.edsoo.ru/ff0
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEIIIEHUS, 0OMEHA) 4334
. bu6mmoreka [IOK
M. B.JI — - .
19 OMOHOCOB yquBHISHHHKH?HeHHCT 13.11.2023 | https://m.edsoo.ru/ff0
O00011eHNe U cCUCTEMAaTH3AIM 3HAHUN
d40c4
but6mmoreka [IOK
K 6ota Nel B
o | Kommponuian paGota Nel no tewe Beruecrsa 16112023 | tpsiim oot
peaxtt d4290
Bo3nyx — cmechk ra3zoB. CoctaB Bo3ayxa bubmorera [IOK
21 ' ' 20.11.2023 | https://m.edsoo.ru/ff0
Kucnopox — anemeHT u npoctoe BeiectBo. O30H
d448e
®uU3NYECKUE U XMMUYECKUE CBOMCTBA KUCIOPOa bubmuoteka [{OK
22 (peakiun oxucienus, ropeane). [lonstue 06 23.11.2023 | https://m.edsoo.ru/ff0
OKCHIax d4614
CrniocoOsI mostydeHus: KUcaopo/ia B 1abopaTopuu u bubmorera [JOK
23 27.11.2023 https://m.edsoo.ru/ff0
MPOMBIIUICHHOCTH. [IpuMeHeHne Kuciopoa
d497a
TemnnoBoii 3 PeKT XUMUIECKON PEaKITUH, TTOHITHE bubmuoteka [OK
24 0 TEPMOXUMHUYECKOM YpaBHEHHH, K30~ U 30.11.2023 | https://m.edsoo.ru/ff0
SHAOTEPMHUUECKUX PEAKLIUIX d4790
TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHNE bubmorexa LOK
25 04.12.2023 | https://m.edsoo.ru/ff0

BO34YyXa, CIIOCOORI €T0 MpeaOTBPaAlICHHA

d4cda



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[IpaxTrueckas pabora Ne 3 no teme «llonydyenue u

bubmuorexa [IOK

26 : 07.12.2023 | https://m.edsoo.ru/ff0
coOupaHue KHCIIOpOo/Ia, U3ydeHUE €r0 CBOHCTBY
d4ae?
Bomopos — 31eMeHT 1 MPOCTOE BEIIECTBO bubmorexa OK
27 H AP P ' 11.12.2023 | https://m.edsoo.ru/ff0
aX0XJICHHUE B TIPHPOJIC d44ddo
dusnueckue U XMMUYECKHE CBOWCTBA BOJAOPO/Ia bubmorera [JOK
28 - AOposa. 14.12.2023 | https://m.edsoo.ru/ff0
pUMEHEHHE BOJOPOIa d44ddo
bu6mmoreka [IOK
29 [ToHsiTHE 0 KUCIIOTaX U COMSIX 18.12.2023 https://m.edsoo.ru/ff0
d50d2
bu6mmoreka [IOK
30 Crioco0BI MOJTydeHHs BOJIOPO/Ia B JIA0OpATOPHH 21.12.2023 | https://m.edsoo.ru/ff0
d4dd0
31 Ipaktuyeckas padota Ne 4 o Teme «Ho?yqune u 95 12 2023 Et?fs?;;f:;(siggifo
coOupaHue BOAOPO/IA, H3yYCHUE €r0 CBOMCTBY
d4f42
bu6nmoreka [IOK
32 MonsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO 28.12.2023 | https://m.edsoo.ru/ffo
db42e
Breruucnenus 06b€Ma, KoTUYeCcTBa BEIIECTBA raza bubnnorexa [IOK
33 0 €0 M3BECTHOMY KOJIMUYECTBY BEIIECTBA HITH 11.01.2024 | https://m.edsoo.ru/ff0
00BEMY d55a0
Breruucnenus 00b€MOB ra3oB 110 ypaBHCHHIO bubnnorexa [IOK
34 peaxIu Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUH 15.01.2024 | https://m.edsoo.ru/ff0

ra3oB

d5708
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bubmuorexa [IOK

35 duznyuecKrue 1 XUMUYECKUE CBOMCTBA BOAbBI 18.01.2024 https://m.edsoo.ru/ff0
d587a
bubmuoreka [OK
36 CocraB ocHoBanwmii. [lonsiTue 06 HHAMKATOpPaAX 22.01.2024 | https://m.edsoo.ru/ff0
d59e2
Bopa kxak pactBopurens. HacbliieHHble 1 bubmmoreka [IOK
37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBasi 10 25.01.2024 | https://m.edsoo.ru/ff0
BEIIIECTBA B paCTBOPE d5b40
[paktuyeckas padota Ne 5 o teme bub6mmoreka [IOK
38 «[IpuroroBienue pacTBOPOB C ONpeAEAEHHON 29.01.2024 | https://m.edsoo.ru/ff0
MacCOBO# JI0JIeH PacTBOPEHHOTO BEIIECTBAY d5eba
bu6nuorexa LIOK
39 EOHTPOHH]{;;I padora Ne2 1o Teme «Kucopon. 01.02.2024 | https://m.edsoo.ru/ff0
oxopoa. Boma» d6342
bubmuoreka [OK
40 Oxcupsl: cocTaB, Kiaccu(uKaims, HOMEHKIIaTypa 05.02.2024 | https://m.edsoo.ru/ff0
d664e
[Nony4yeHne 1 XUMHYECKUE CBOMCTBA KUCIOTHBIX bubmmorexa LIOK
41 ya ’ 08.02.2024 https://m.edsoo.ru/ff0
OCHOBHBIX ¥ aM(DOTEPHBIX OKCHIOB
d664e
OcHoOBaHUsI: COCTaB, KiaccupUKaIus bubmmorexa LIOK
42 : ’ T, 12.02.2024 https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
but6mmoreka [IOK
43 [Nony4yeHne n XMMHYECKUE CBOMICTBA OCHOBAHUI 15.02.2024 | https://m.edsoo.ru/ff0

d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

bubmuorexa [IOK

44 Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa 19.02.2024 https://m.edsoo.ru/ff0
dfee2
bubmuoreka [OK
45 [Nony4yeHne 1 XMMUYECKHE CBOMCTBA KUCIIOT 22.02.2024 | https://m.edsoo.ru/ff0
dfee2
Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmorera [JOK
46 e ' }ip ’ 26.02.2024 | https://m.edsoo.ru/00a
MTOJTYYCHUS, XUMUICCKUE CBOMCTBA
d9474
[IpakTrueckas padbora Ne 6. Pemenue bubmmorexa [IOK
47 IKCIIEPUMEHTAIBLHBIX 33724 10 TeMe «OCHOBHBIC 29.02.2024 | https://m.edsoo.ru/00a
KJIACChI HEOPTAHNUUECKUX COSIUHEHMIDY dob7c
I'enetuueckas cBA3b MEXKIY KiaccaMu bubmorexa OK
48 Y . 04.03.2024 | https://m.edsoo.ru/00a
HEOPraHMYECKHUX COSIUHEHHIA
d9a50
bu6mmoreka [IOK
49 OO0o001IeHre U CUCTeMAaTH3aIns 3HAHUN 07.03.2024 | https://m.edsoo.ru/00a
d9cb2
" bubmuorexa [IOK
50 Kourposbiiaz pabora Ne3 nio reme QC"HOBHHG 11.03.2024 | https://m.edsoo.ru/00a
KJIACChl HEOPTaHMUECKHUX COSTUHEHHM
d9ela
[TepBbie mOMBITKH KTaCCUPUKAITIN XUMHUECKUX bubmuorexa [IOK
51 aneMeHTOB. [IoHsTHE O TpyIax CXOAHBIX 14.03.2024 | https://m.edsoo.ru/00a
3JIEMEHTOB d9ffa
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema bubmorera [IOK
52 pHoA proA 18.03.2024 | https://m.edsoo.ru/00a

xuMudeckux djemenToB 1. . Menaeneena

dab2c
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bubmuorexa [IOK

53 [lepuoasl, rpynIibl, MOATPYIIIBI 21.03.2024 | https://m.edsoo.ru/00a
da52c
Ctpoenue atomoB. COCTaB aTOMHBIX 5I/I€ bubmmorexa [IOK
54 p ' p- 04.04.2024 https://m.edsoo.ru/00a
N3oronst
da342
CtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB bubmmoreka [IOK
55 anemeHToB llepuonnueckoii cucremsr [1. 1. 08.04.2024 | https://m.edsoo.ru/00a
Menneneesa da6bc
XapakTepUCTUKAa XMMHUUYECKOIO JJIEMEHTA I10 €T0 bub6mmoreka [IOK
56 nonoxeunuto B [lepuonnueckoit cucreme . Y. 11.04.2024 | https://m.edsoo.ru/00a
MenpeneeBa da824
3nauenue [lepuoanyeckoro 3akoHa Jjisi pa3BUTUSA bu6nuorexa [IOK
57 Hayku U nipakThku. 1. 1. MenneneeB — yu€Hbli, 15.04.2024 | https://m.edsoo.ru/00a
Mearor 1 rpakJaHuH da96e
DIEKTPOOTPUIIATETHHOCTh AaTOMOB XUMHUYECKUX bubmorexa OK
58 POSTRHE 18.04.2024 | https://m.edsoo.ru/00a
3JIEMEHTOB
daab8
Bbu6nuorexa LIOK
59 HNonnast xumuieckas cBsi3b 22.04.2024 | https://m.edsoo.ru/00a
dac34
Bbu6nuorexa LIOK
60 KoBaneHnTHast nmoysipHasi XUMU4€ECKasi CBA3b 25.04.2024 | https://m.edsoo.ru/00a
daab8
bubmuoreka [IOK
61 KoBaneHTHast HETIONSIpHAS XUMHYECKasl CBS3h 29.04.2024 | https://m.edsoo.ru/00a

daab9
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bubmuorexa [IOK
62 CreneHb OKUCICHUS 1 02.05.2024 https://m.edsoo.ru/00a
dae28
bubmuorexa [IOK
63 OKHUCIUTENHEHO-BOCCTAHOBUTEIHHBIE PEAKITHH 1 06.05.2024 | https://m.edsoo.ru/00a
db076
bu6mmoreka [IOK
64 OKHCIIUTEH U BOCCTAHOBUTEIIH 1 13.05.2024 https://m.edsoo.ru/00a
db076
bu6mmoreka [IOK
K o4
65 OHTPOIbHas pabota Ned no Teme «Crpocne 1 1 16.05.2024 | https://m.edsoo.ru/00a
aToMa. XUMHUYECKasi CBSI3b)
db486
PezepBHblil ypok. O600111€HNE U CUCTeMaTH3alUs bubmorera [JOK
66 N 1 20.05.2024 https://m.edsoo.ru/00a
3HaHUM
db33c
PezepBHblil ypok. O60011I€HNE U CUCTeMaTH3alUs bubmorera [JOK
67 N 1 23.05.2024 https://m.edsoo.ru/00a
3HaHUM
d9cb2
PesepBHeIil ypok. O000IICHHIE U CUCTEMATU3AIIHS bubmorexa HOK
68 p . M 1 23.05.2024 | https://m.edsoo.ru/ffo
3HAHUU
d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 6
9 KUIIACC
Ne KoanyecTBO 4acoB JlaTta
Tema ypoka JIeKTPOHHBbIE
n/n Bcero | Kontposabhbie | IlpakTnueckue | H3yYeHHS
uudgpoBbie
padoThI padoThbI
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o0pa3oBaTe/ibHbIE
pecypchbl

[lepnonnueckuil 3aKoH.
Ilepuonnueckas cucrema

bu6mmoreka [IOK

XUMUYECKHX deMeHnToB 1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKUX 3JIEMEHTOB bubmmorexa [JOK
N 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnuoreka [IOK
HEOPTraHWYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2
Buapl XuMu4eCckon CBSI3U U TUIIbI bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbHast padora Nel no Teme
«[ToBTOpEeHue u yrmyOiaeHue 3HAaHUHA
OCHOBHBIX Pa3fIeiioB Kypca 8 19.09.2023
KJ1acca
Kiaccudukamnms XuMUIecKux bubmuorexa [IOK
peaKuil o pa3aInyHbIM NIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOU
eakuuu. [IoHsTHE O TOMOTE€HHBIX U Brbmmorexa LIOK
DA 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[loHsiTHE O XUMHUYECKOM
paBHOBecuH. DaKTOPBbI, BIUSIOLINE
Ha CKOPOCTh XUMHUUYECKOU PEAKIINH U bubmmorexa LIOK
P P 27.09.2023 | https://m.edsoo.ru/00adc28c

ITOJIOKCHHUE XUMHUYCCKOI'O
PaBHOBCCHUA
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OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

but6mmoreka [IOK

9
peakuuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teo SIEKTPO €CKoii
10 HCE?HH;IH;ngzizz;eLIz;a6ﬁe bubmmorexa [IOK
A HHAT. 04.10.2023 | https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Mouusle ypaBHEHUS PEAKIIUNA bubmorexa LOK
P peaitl 10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHMM B CBETE NPEACTABICHUI bubnuotexa [JOK
00 IIEKTPOIUTHIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIINN
XHUMHUYECKHE CBOMCTBA COJIEU B
13 CBETE IIPEACTABIEHUN 00 bubmmorexa [JOK
pelt ! 17.10.2023 |  https://m.edsoo.ru/00addgb2
ANEKTPOIATHICCKON JTUCCOIIUAITH
14 Tlonarue o ruaponuse coen buGmnorexa [JOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01ieHne U cucTeMaTu3alus bu6mmorexa [IOK
3HAHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pemenne 3xcnepuMeHTAIBHBIX Bubmorexa HOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KontponbHas pabota No2 o teme
17 «DIIexTpoIUTHYECKas TUCCOLIMALNS bubmmorexa LIOK
p A M. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»
OO6m1as XxapaKTepUCTHKA TaJOTeHOB.
18 XHWMUYECKUE CBOMCTBA HA PUMEPE bubmmorexa OK
08.11.2023 | https://m.edsoo.ru/00addfe2

XJiopa
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XsnopoBogopon. CosisiHasi KUCIOTA,

19 XAMUYECKHE CBOMCTBA, ITOIyUYEeHUE bubmorera [IOK
’ A ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITonydyeHne CONSIHOM KUCIOTEI bubmorexa HOK
YHCHHE COIl> ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruncnenus no ypaBHEeHUsIM
21 XAMUYECKHUX peaKIyii, €CIM ONUH U3 bubmorexa HOK
peartH, A 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
99 OO61mas xapaKTepuCTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmbt 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHbie MOTU(DUKALIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTUHEHUN bu6nuorexa [IOK
B IIpHpojie. XUMHUYECKHE CBONCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
CephI
CepoBogopoI, CTpOCHHE,
24 @Hznqefxﬁei xnf/mqecxne bubmmorera LOK
N 29.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepel. CepHasi KUCIIOTa,
25 (bmnjecxnz U xmfnqecxne bubmmorexa LOK
N 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHECHHE
XHWMHWUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TIPOMBIIIUICHHOTO CTII0Cc00a
26 IIOJIy4E€HUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XHUMHUECKOE 3arps3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a

OKpYKaroIlel cpesibl COeAMHEHUSIMHU
cepbl
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Briuncienne MmaccoBor 10U

but6mmoreka [IOK

27
BBIX0/Ia ITPOYKTa PEAKLIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01mast XapaKTepUCTHKA SJIEMCHTOB
VA-rpynnsl. A3oT,

28 acr po}::HT aHEHHUE B IPUPOC bubmorera [IOK
pactipoctp PHpOne, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nIecKre U XUMHUECKUE
CBOICTBa
AMMHaK, ero Gpu3ndecKue u

29 XUMHYCCKHE CBOMCTRBA, ITOJIYICHUEC U bubmmorexa LOK

> TV 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[Ipaktrueckas padota Ne 3 o Teme
30 «[Tony4ueHne aMMuaka, U3y4eHue bubmorera [JOK
- Stk 20.12.2023 | https:/m.eds0o.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, eé Gusndeckue u bubnmoreka [IOK
XUMHYECKHE CBOHCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 noOpeHuit. XUMUYEeCKOe bubmmorexa IOK
Y0P ' . 27.12.2023 | https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOUIEeH cpeabl
COCJIMHECHUSIMH a30Ta
®ochop. Oxecun pocdopa (V) u

33 (boc:ll))o pHa;I KH?JI((I))Ta q)(bIESHEIelKHe u bubmmorexa [IOK

P ot 09.01.2024 |  https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOWCTBA, IOJTy4YCHHE
Hcnonb3oBanue pocdaTos B

34 KauecTBE MUHEPaJIbHBIX YA0OPEHUH. bubnmoreka [IOK

3arps3HeHue IPUPOJHOM Cpebl 10.01.2024 | https://m.edsoo.ru/00adfc20

dbocdharamu
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Yraepon, pacipocTpaHEHHUE B

bu6nuoreka [IOK

35
MPApOAE, qmmqe;cme " 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOICTBA
Oxcunsl yriaepoaa, ux pusndeckue
U XUMHUYECKUE CBOUCTBA.
36 DKOJIOTHYECKHE IPOOIIEMBI bubmmorexa LIOK
P ’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1V)
37 VronpHas KHUCI0Ta U €€ COJIN bubmorexa [OK
23.01.2024 | https://m.edso0.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o reme
38 "[losrydyeHue yriekucsioro rasa. bu6nuoreka [IOK
KauectBennas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[lepBoHaYaIEHBIC TOHATHUS 00
39 OpraHnYECKUX BEIECTBAX KakK O bubmmorexa LIOK
p B 30.01.2024 | https://m.edsoo.ru/00ae054¢
COEIIMHEHUSIX yIiiepoaa
40 KpeMuunii u ero coefuHeHNns bubmmorexa LHOK
P s 31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5.
41 Pemrenne skciepuMeHTAIBHBIX bu6nuoreka [IOK
3a1a4 o teMme «BaxHelnme 06.02.2024 | https://m.edsoo0.ru/00ae0bf2
HEMETAJUIBI M UX COEINHEHUI
Konrtponsnas padora Ne3 o reme
42 «Baxxueiime HeMeTaIbl U UX bubmmorexa [OK
07.02.2024 | https://m.edsoo.ru/00ae0el18
COEIMHEHS»
43 OO0mas xapakTepucTuKa bubnmoreka [IOK
XUMHUYECKUX DJIEMEHTOB — 13.02.2024 | https://m.edsoo.ru/00ael103e
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MeTauoB. Mertamnyeckas CBsi3b U
MeTaTnyecKasl KpucTauinyecKas
pemérka. Pu3nveckre CBOMCTBA

METAJUIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIIEKTPOXUMHUYECKUN P bubmmorexa LIOK
P N A 14.02.2024 | https://m.edso0.ru/00ae1156
HaIpPsHDKCHUN METaJIJIOB
OO61mmme crocoObI MOTyICHUS
meTtawioB. Ciuiasel. Beruucienus no
45 ABHEHUAM XUMHUYECKUX PEAKIINN bubnmorexa HOK
yp peaiu, 20.02.2024 | https://m.edso0.ru/00ael1156
€CJIM OJINH U3 PEareéHTOB COACPKUT
pUMecH
46 [TousiTHE 0 KOPPO3UU METAIIIOB bubmmorexa LIOK
PP 21.02.2024 | https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47
Llenourpre MeTaLs! 27.02.2024 | https://m.edsoo.ru/00ael14b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6nuorexa [IOK
KaJIus 28.02.2024 | https://m.edsoo.ru/00ael4b?2
49 [lemouHO3eMENBHBIC METAIIIIBI — bu6nunoreka [IOK
KaJIBLUA 1 MarHUH 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueiimiie coefIMHEHUA KaTbIUA Eubmorexa ITOK
A H 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0600111eHNE U CUCTEMATU3ALMI
3HAHUI 12.03.2024
59 JKécTkocTh BOMIBI U CIOCOOEI €€ bubmuorexa [IOK
YCTPAaHEHUS 13.03.2024 | https://m.edso0.ru/00ae1886



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

[Ipaktuyeckas padora Ne 6 o Teme

bu6nuoreka [IOK

>3 "X{eCTKOCTL"BOHH 1 METOARL e 19.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubmuotexa [JOK
>4 AroMHHHi 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA bu6nuoreka [IOK
TUJIPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Keneso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcubl, THIPOKCUIBI U COTH bu6nuoreka [IOK
xenesa (1) u xenesa (111) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALII
3HaAHUI 16.04.2024
[IpaxTrueckas padora Ne 7.
59 Pemienue skcriepuMeHTaIbHbBIX bu6nuoreka [IOK
3a7a4 no teme «BaxHeime 17.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHHS
Beruncnenus o ypaBHEHUSM
XUMHYECKHUX PEaKIIHii, €CIIH OJIUH U3
60 peareHTOB JIaH B M30BITKE WIIH bubmuorexa [IOK
COJICP)KUT pUMeCH. Beranciaenus 23.04.2024 | https://m.edso0.ru/00ael1750
MacCOBOM JIOJU BBIXOJIa TIPOTYKTA
peakuuu
61 O00011eHNE U CUCTEMATU3ALII
3HAHUU 24.04.2024
Kontponbnas pabota Ne4 o teme
62 «BakHeiiime MeTalIbl U UX 30.04.2024

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecTBa u maTepuaisl B 1 bubmuotexa [JOK
MOBCEIHEBHOM JKU3HU UeJIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE 1 bu6nuoreka [IOK
OKPY>KaIOIIEeH Cpe/Ibl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubnunoreka [IOK
HKOJIOTUYECKUX MPOOIIeM 14.05.2024 | https://m.edsoo.ru/00ae4270
66 PezeprHsblit ypok. O600mIeHNE U 1 bu6nuorexa LIOK
CUCTEMAaTHU3alMsl 3HAaHUH 15.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHNe 1 1 bu6nunoreka [IOK
CUCTEMAaTHU3alMsl 3HAaHUM 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBuslii ypok. O6001eHue u 1 bubnmnoreka [IOK
CHCTEeMaTH3aINs 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHne»

* Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe oburectBo «M3marenscTBo «IIpocBenieHue»
METOJIUYECKHUE MATEPHUAJIBI J1JI51 YYUTEJIA
1. lN'abpuensu O. C. Xumusi. Meroaudeckoe nocobdue s 8 kiacca yaeOHoe
nocodbue aiis obieo0pazopaTenbHbix opranuzanuii / O. C. I'abpuensy, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

2. I'abpuensn O. C. Xumus. Meroaudeckoe mocodue ajisg 9 kiacca yaeoHoe
nmocobue a1t oomeodpazoBarenbubix opranmszaruii / O. C. N'abpuensa, U. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

https://m.edsoo.ru



