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[Ipeamer xumus (0a30BbIN YPOBEHBD)

Knacc 8 -9

OO6mIee KOMMYECTBO YacoB M0 yueOHOMY TuTaHy coctaBisieT 136 JacoB: B 8 kiacce
— 68 gacoB (2 yaca B Heie10), B 9 Kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

Cocragnena B cooTBeTcTBUM ¢ DenepanbHoi paboyell mporpaMMoi 0 XUMHH.

VYuebnuk: «Xumus 8 Kiracc» - yaeOHHK 11 00111e00pa30BaTeIIbHBIX YUPEIKISHUM.
Aptop: O.C. Tabpuensn, W.I'. OcrpoymoB, C.A. CnaakoB, Mockaa,
«IIpocBemenue» 2022 r.

VYuebnuk: «Xumus 9 kirace» - yaeOHUK 11 00111e00pa30BaTeIIbHBIX YUPEIKISHUM.
Aptop: O.C. Tabpuensn, W.I'. OctpoymoB, C.A. CnaakoB, Mockaa,
«IIpocsemenue» 2022 r.

Paccmotpena Ha 3acenanun MO yuuTteneil ryMaHUTapHOTO U €CTECTBEHHO-HAYYHOI'O
LUK

[Tpotokosn Ne 1 ot « 30 » aBrycra 2024 r.
PykoBogutens MO l'opstueBa N.T'.

(moammce)




HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOMIEr0 o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUsl, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE eaepalbHON pabodeil mporpamMmbl
BOCIHUTAHUS U C YUETOM KOHIICIUHU MPENOJaBaHUsl YYEOHOTO MpeIMeTa « XUMHUS
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoin denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O UENSAX, OOUIEH cTpaTeruu
oOy4eHHs, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeaMera, YCTaHABJINBAECT o0si3aTenbHOe MpeIMETHOE CoJIepKaHue,
npeAycMaTpUBaeT pacClpelesieHue €ro Mo KiaccaM M CTPYKTypHpPOBaHHUE IIO
pazielnaM M TeMaM NOporpaMMbl IO XWUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICp>KaHuUs, PEKOMEHTyEMYIO
MOCJEAOBATEALHOCTh  M3YUYCHHUS XUMHUU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3zoBaTebHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro o0Opa3oBaHusl, a TakXke TPeOOBaHUM K
pe3yiibTataM 00yYeHHs] XUMHUM Ha YPOBHE II€JIeH M3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEIbHOCTH OOYYaloImIerocsi MO OCBOEHUIO
y4eOHOTO COJIepKaHUsI.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
posib urpator GopMUpPyEeMbIe XUMUEH MTPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu U 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSIX PEHICHUS TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PA3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyeHune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JIJii  CaMOpa3BUTHUS U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIIeH 1 (hYyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHAITBHON JACSITEIHHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsiIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyJarOIINXCs;



CHoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHbBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00y4YaOIIUXCS.

JlanHbIe HampaBlieHWs B OOYYCHHHM XHMHH OOCCIEUYHBAIOTCS CHEIH(PUKON
colepkaHusl  y4eOHOro  mMpeaMera, KOTOPbIA  SIBISETCS  MEJarornyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPe/IeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOEHHE OOYYalOIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHSATHUM
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa kK e€ u3zydeHuro. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMbI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHMUS;

— [lepuognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUNA 00 3IEKTPOJUTUYECKON JHCCOLMAlMM BELIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W IMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJy4YCHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (OPMUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABISAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHONl NPHUPOJIbl, IIEHHOCTHOIO OTHOUIEHHS K HAyYHOMY 3HAHUIO H
METOJaM MO3HaHWs B Hayke. M3yueHHe XUMUU NPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee M3YyYEHHBIX y4eOHbIX MpeaMeToB: «OKpYKaloUid MUDPH,
«buonorus. 5—7 knacce» n «dusmuka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak O0O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATEeIbHOCTU 4YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — BaXKHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHMM MpaBWi 0OE€30MacHOTO OOpallleHHus C BeEllecTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTHYeCKOe MpUOOIIEeHUE
oOy4Jaronmxcsi K CaMOCTOATENbHON IT03HABATEIbHON JI€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yclioBUi, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YUarOIIMMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATENBbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE MJIA
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHAT, M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHSATh HMX MPU PEHICHHH NpoOJieM B MOBCEAHEBHOW JKM3HH W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OO0OydYalOIIMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
MOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
11eJIECO00PAa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW NPUPOIHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(uUis U HANpaBJIE€HHOCTU JajbHeHIero
00yueHus.

OOmiee 4YMCIO 4YacoB, OTBENEHHBIX [UISI M3YYEHHS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapiisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. DU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHHUE
BeniecTB. [loHATHE O MeTOMaxX MO3HAaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U C0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass Qgopmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAasi aTOMHas —Macca.
OtHOcCuTENbHAs MOJIEKYJISIpHAst Macca. MaccoBas 0JisI XMMAYECKOTrO 3JIEMEHTA B
COCIMHECHUMU.

KonunuectBo BemectBa. Moib. MoisipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl U 4YHUCIA CTPYKTYpHBIX €IuHUI] BemiecTtBa. Pacu€tel mo Qopmymnam
XUMHUYECKUX COCTUHEHU.

OuU3NYECKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKasl peakuus U €€ MpU3HaKU.
3aKOH COXpaHEHMsI MacChl BEHIECTB. XUMHUUYECKHe ypaBHeHus. Kinaccuduxarus
XUMHUYECKUX peaKIil (CoeqMHEHUSs, Pa3IoKEeHUs, 3aMeIeHHs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/IOH, MpaBujiaMu paboThl B JIaOOpaTOpUH U
npuéMamu oopalieHus: ¢ J1abopaTopHbIM 000PYyIOBaHUEM, U3YUCHUE U OMHCAHUE
(bu3UYECKNX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
dbu3nyeckux (IJIaBJICHHWE BOCKa, TasHUE JbJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUs BOAbI) U XUMHUYECKUX (FOPEHHE CBEYM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SIBIICHUM, HAOI0IeHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKIUi (pas3oKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YCHHE CMOCOOOB pa3felIeHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OYUCTKHA MTOBAPEHHOMN
COJIM, HaOJIOJICHWE U  ONHUCAHHUE  PE3YyJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3JJaHUE MOJICJIEN MOJICKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3jeMEHT ¥ mpocToe
BemiecTBO. Haxoknmenue kucimopoga B TpHUPOJE, (PU3MYECKHEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue xucimopoma. CrocoObl



MOJIy4eHUs] KHCIIOpoja B JabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B npupojae. O30H — aioTporHas MoaupUKaIis KUCIopoaa.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT M mpocroe BemiecTBO. HaxokneHue Bogopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHYECKUM YPaBHECHUSIM.

dusnyeckre cBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBopsl.
HacpllieHHble M HEHACBIICHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Jig BEIIeCTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4elioBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojeoOpa3ytonue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HeconeoOpasyromue. HomeHnkinatypa okcupoB. @Du3nUecKHe U XUMHUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHusi. HomeHnknatypa ocHoBaHmil. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkmnarypa kucnor. dusnyeckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @U3nuecKkue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OIPEEIICHUE COACPKAHUS KHCIOpOJa B BO3AYXE, IMOIYYEHUE,
coOuWpaHue, pacno3HaBaHHE M U3YYEHUE CBOMCTB KHUCJIOpOAa, HaOJ0IeHne
B3aMMOJICUCTBHSI BEUIECTB C KHUCJIOPOJAOM U YCJIOBUS BO3HMKHOBEHHUS U
MpeKpallleHus TopeHust (Moxkapa), O3HAKOMJIEHHWE ¢ O00pa3liaMu OKCUJIOB H
OMHCAaHUE WX CBOMCTB, MOJydyeHHUE, cOoOUpaHue, paclo3HABAaHUE M H3y4YCHUE
CBOMCTB BOJi0Opojia (TOpeHue), B3auMozelcTBUe Bojopoaa ¢ okcujaoMm meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPUAIIOB), HAOIO/ICHUE OO0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MOJib, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUs BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEMIECTBA, B3AMMOAECHCTBHE BOJbI C METAJLIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIIOJIb30BAHUE BUIECOMATEPHUATIOB),



HCCIIEIOBaHHE O0pa3lloB HEOPraHMUYECKHUX BEIIECTB PA3IMYHBIX  KIJIACCOB,
HaOJII0JICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U LIEJIOYEH,
n3ydeHue B3aumozericTBus okcupa meau (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCIIOT C METaJUlaMH, DPEAKUUN HEUTpAIU3alMH, IOIYyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJa4d Mo Teme «BakHenmme KiIaccsl HEOPTraHWYECKUX
COEIMHEHUN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MengeneeBa. CrpoeHne aToMoB. XHMMH4YECKasl CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEJIOYHO3EMENbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3zyroT aM(OTEPHBIE OKCHUIBI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkonepuomHas W JUIMHHOIIEPUOJHAS (bopMbI
[Tepunoanueckoit cuctembl xumudeckux 3yemMeHToB . . Menneneesa. [lepruobl
n rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB MEPUOIA H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000704YeKk aroMoB 1mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. Menneneea. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noJyioxkeHuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJNINYECKNX U HEMETAIUIMYECKHUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IrpakKIaHUH.

Xumuueckass cBsizb. KoBalieHTHas (MoJjsipHass M HEMNOJIsIpHasi) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIIEHNS U BOCCTaHOBJIEHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe oO0pa3loB BEIIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
FMAPOKCHJIA LMHKA C PAcTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUH XMMHH B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTecCTBeHHO--HAyYHbIC TTOHIATHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHaJU3, CHUHTE3, KiIaccupukauus, TIEepUOJAHUYHOCTb, HAOJIIOJCHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@u3uka: marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOIIBI, PAAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUN 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (M3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MUHEpaybl, TOPHBIE MOPOJHI,
ITOJIE3HBIE HCKONIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[Tepnonnueckuit 3akoH. [leproandeckas cHCTEMa XUMAYECKHUX 3JIEMEHTOB /1.
N. Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWCTB
XUMHAYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJIMs, KadblUid U UX
COCAMHEHUN B COOTBETCTBUM C TIIOJIO)KEHUEM »JJeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanust XuMu4ecKux peakiuii o pa3auyHbIM MpU3HaKam (1o YUCITy
M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(]dekry, 1o
U3MEHEHHIO CTETNICHEH OKHMCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTue 0 ckopocTu XuMHUuyecKod peakiuu. [loHsTHEe 00 00paTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonarue o karammse. [IoHsTHe 0 XUMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMKM,  JAJCKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHHI



OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIUMHW C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Katnonel, annonsl. MexaHu3M auCCOLMAIMU BEIIECTB C PAa3IMYHBIMM BUIAMH
xuMuueckon cBs3u. Crenens quccounanuu. CUiabHbIE U CIa0bIe dJIEKTPOIMUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs Peakil HOHHOrO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHCIOT,
OCHOBaHMI M COJIEH B CBETE NPEICTABICHUA 00  SIEKTPOJIUTHYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THApONIM3E conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W amMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHWE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpOB  BELIECTB, Ipolecca AUCCOLMALMM KHUCIOT, LIEJ04er U  CoyeH
(BO3MOXKHO ~ HMCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BblIEJIEHHE ra3za, o0pa3oBaHME BOAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuy pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pEAaKUMid HA HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (u3HYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XUMHYECKHME CBOMCTBA Ha IPUMEpEe  XJopa
(B3aMMOJEHCTBUE € MeTalllaMH, HEMEeTallaMH, WIeno4amMu). XJIOPOBOAOPO/I.
CosnsiHasg KHCJIOTa, XMMHUYECKUE CBOMCTBA, IMOJydyeHHE, NMpumeHeHue. JlelicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M YeEJIOBEKa. BakHenmme XJIOpuapl U X
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3NYECKUE CBOWMCTBA
IPOCTBIX BELIECTB — KMCIOPOJIa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa ceprl. CepoBOIOpOJ, CTpOCHUE, (PU3UYECKHE U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTta, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmME  Kak
MpeCTaBUTENsl Kjacca KHUCIOT M crheruduueckue). XUMUYECKHUE peakiuH,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOUM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTsl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUN B Mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPYXKAIOIIEH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE 0K,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapakTepucTtuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHUS. A30T, paCIpOCTpaHEHUE B MPUPOIE,
du3nueckre U XuMHueckue cBoiicTBa. KpyroBopot azora B nmpupoje. AMMUak, ero
du3ruecKre 1 XUMUYECKHe CBOMCTBA, MOJyuyeHue U npuMeHeHue. Coiu aMMOHMS,
uXx pU3MUECKUEe U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (HU3NICCKUE W XUMHUYCCKUE
cBOlicTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT U CHEu(UUECKHe).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHUE OKPY>KaoIIe Cpelibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop,
ajuiotponHele Monudukarmu docdopa, Pu3MUECKUe U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, pU3NIECKUEe U XUMUIECKHUE CBOICTBA,
nosyaenue. Mcnonab3oBanue pocdaroB B kauecTBE MUHEPATBLHBIX YI00PEHHIA.

O6mas xapakrtepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpPHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aUIOTPOIHBIC
Moau(dUKalMKM, pacOpoCTpaHeHHE B TMpupoAe, (UUYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
dusznueckue M XUMHYECKHE CBOMCTBA, JCHCTBME HA IKHUBBIE OPTraHU3MBI,
MOJIYYCHHE WU TMPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00aNbHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKre U XMMUYECKUE CBOMCTRA,
noiiyueHne u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIECHHOCTH U CEIbCKOM
XO351CTBE.

ITepBoHauanibHbIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriepozaa (MeTaH, 9TaH, STWICH, alleTUJICH, 3TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX mepepaboTku (O€H3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTre 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUPaAX, OeNKaxX, yIriIeBoJax — U UX
poii B OKM3HM 4elloBeka. MarepuaibHOe €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero ¢usnueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npumeHenue. CoenuHeHuss KpeMHus B mpupone. OOmme mnpenactaBieHuss 00
okcuae kpemuusa (IV) u kpemuueBor kuciaore. CHIMKAThl, UX HCIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEWIINEe CTpOUTENIbHbIE MaTepUasbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJOPHUJI-UOHBI U HAOIIOJICHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U HUX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJOpUIOB (TaJOTeHHUIOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl M €€  COCINUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MOJ JEHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBhI, M3YYEHHE XHUMHUYECKHUX CBOKCTB
pa30aBiIEHHON CEPHON KUCIIOTHI, IPOBEJICHNE KaUeCTBEHHOM peaKIuu Ha CcyJbdat-
MOH M HaOJII0JIEHWE MpHU3HAKA €€ NPOTEKAHHs, O3HAKOMJIEHHE C (PU3MYECKHUMU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUN (BO3MOMKHO MCHOJIb30BAHHE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (PocHOpHBIX yn0OpeHui, MoTydeHue,
coOupaHue, pacrno3HaBaHWE€ U H3yYEHHWE CBOWCTB aMMHaKa, IMPOBEIACHHUE
KaueCTBEHHBIX PEaKIMil HAa MOH aMMOHHS U (PocdaT-UOH U U3yYEHUE MPU3HAKOB
UX IIPOTEKaHMs, B3aUMOJECHCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Mojenen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJIy4YeHHE, COOMpaHHe, Paclo3HABAHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MPOBEJACHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMIPU3HAKOB MX TMPOTEKAHHUs, O3HAKOMJICHHE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. U.
MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTanyeckasl CBs3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPemETKAa.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. OOmiue
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UM METaIOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenoynbie MeTaUIbl: TOJNOKEHHE B lleproanueckoit cucteMe XUMHUUYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXKJIAEHHE B MPHUPOJIE.
®u3znuecKkre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U



TUAPOKCHIBI HAaTpus W Kauud. [IpuMeHeHue WIeNoYHBbIX METANIOB U MX
COE€IMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHuid M KaJbLIMW: IOJOXKECHHUE B
Ilepnognueckoi cucreme xumuueckux 3iemeHToB J[. M. Menneneesa, crpoeHue
UX aTOMOB, HAXOXKJICHHE B Ipupoiec. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHust Kaublus (OKCHI, THAPOKCUI, COJIN).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMHUHUNA: TIOJI0)KEHUE B [lepronueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHHE aToMa, HaxOKICHHE B npupone. Pu3nvecKkue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHUIA
ATIOMHUHUSL.

Keneso: nonoxkenue B [lepuonnueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHE aToMa, HaXOXKICHHE B mpupone. PU3HYECKHE H
XUMUYECKUE CBOMCTBA xkene3a. OKcubl, rupokcu bl U conu xxenesa (II) u xenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAaKOMJIEHHE C O00pa3llaMM METauIOB M CIUIAaBOB, HMX (DU3HMUECKUMHU
CBOMCTBaMM, M3YyYEHHE  PE3yJbTATOB KOPPO3HMH  METALUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJA
KaJgblUsl U HATpus C BOJOM (BO3MOMKHO HCIIOJIb30BAHHWE BUIEOMATEPHUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXKHO  HCIIOJB30BAHHE  BUAEOMATEPUAJIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIM{ Ha MOHBI: MarHus, KajablWs, aJIOMUHUS, [IUHKA, )Kele3a
(I) u xenesa (II1), mequ (II), HaOrOACHUE W ONMCAHKE TIPOIECCOB OKPAIMBAHUS
IUITAMEHM HWOHAMM HaTpHsl, Kaausd W KaublUusg (BO3MOXKHO HCIIOJIB30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB I'MJIPOKCHIA ATFOMUHUS
Y TUIPOKCH]IA IMHKA, PEIIEHNUE DKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxHenme
METAJJIbI U UX COCTUHEHHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
UCIIOJIb30BaHUE BELIECTB U XMUMHUUYECKUX peakuuil B ObITy. IlepBas momouis mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HEHUE OKpYyXkKarolen cpenbl (mpenaeiabHas AOIMycTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXInpenIMeTHBIX CBs3ed MpU H3ydyeHUH XUMUM B 9 Kiacce
OCYILECTBIISIETCS 4YE€pPe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUMN, ABJISIOIMXCA CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepHUOJUIHOCTh, HAONIOICHNUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBJICHUE, IapHUKOBBII
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dwuszuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAaTUOAKTHUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKH 3apsii, MPOBOTHUKH,
MOJYIPOBOJIHUKH, ~ TUAJIEKTPUKH, (DOTOSJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorusa: ¢orocunTes, npixanue, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadusa: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPOJBI,
M0JIE3HbIE UCKOIIaEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAaMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IWHCTBE y4e€OHOU H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMM ¥ JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, HPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUMU U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHUMAaHHS 3HAYEHUS XMMHYECKOM HAYKU B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLHUAIBHBIX HOPMAaX M TMPaBHIAX MEKIUNYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIEAOBATENIbCKOM, TBOPYECKOM W JOPYrMX  BHJAX
JEeSATENBbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBIMOJIHCHHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIECCE OTOM Y4YEOHOW JEeSATEIBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJICHUE M TMOCTYNKH CBOMX TOBapUIIEH C TO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUMN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE TIPEIACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKLUH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE TSI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJILHON PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHI0 W IO3HAaHUIO, JIFOO03HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHUIO, TMPOCKTHOM W  HWCCIENOBATEIHCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYEHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KM3HHM, OTBETCTBEHHOI'O OTHONIIECHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJECACTBUNA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aIKOI0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HHU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEeC K MPaKTUICCKOMY M3YUYCHHUIO TTpodeccrii U Tpy/ia pa3IudHOro poja,
YBOKEHHUE K TPYIAy U pe3yJbTaramM TPYJIOBOW NESITEIBHOCTH, B TOM YHCJE Ha
OCHOBE TMIPUMEHEHHUSI TMPEIMETHBIX 3HAHUN 1O XWMHUHU, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJTbHON TPACKTOPUH MPOJIODKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NEeSITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHOU CpeIe;

6) 3K0JI0OrH4ecKOro BOCIIUTAHMUS

AKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3/I0POBOTO U
O0e3zonacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBECHUS TIPH padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIIHIX,
YTPOKAIOIIMX 3J0POBBIO M KU3HU JIFOJICH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOIHON CPENOM, AJIsI TOBBIIEHUS
YPOBHSI  9KOJIOTMYECKOW  KYJbTYpPhl, OCO3HAHUSA TJ00QJIBHOTO  XapakrTepa
AKOJIOTHYECKUX MPOOJIEM M MYTEH WX PEIICHHS ITOCPEJICTBOM METOJOB XHMHH,
AKOJIOTUYECKOI'0 MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHMKATUBHOW Y COLUAJIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX PE3YyJIbTATOB BBIACISIOT 3HAYUMBIC JIJIS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHbIE TMOHATUS (3aKOH, TEOopus,
MIPUHITUTI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IE€JIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIILIIEHUS MNPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATh UX XapaKTEpHbIE
NPU3HAKKM, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JI OOBSICHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKHUX PEaKIIHi,
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUUECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTUH),
JieJaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHWA, a TAaKXKE B KAyeCTBE OCHOBBI HJisi (OPMHUPOBAHUS THUIOTE3bI IIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa IO TUJIAHUPOBAHWUIO, OpPraHU3aAlMd U MPOBEJICHUIO
YUYCHMUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM IpoIlecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3yJbTaT, (POPMYIHPOBATH 000OIIEHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KPUTHUUECKH OIEHHUBATh MPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3UnYHbIEe METOJBI U 3alpOoChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJii BBIMIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMPE/ICIEHHOTO THIIA, TPUOOPETEHUE OMNBITA B
0o0JlaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE WCIOJNb30BaTh W AHAJU3MpPOBaTh B IIpollecce YYEOHOW H
HCCIIEIOBATENbCKON IEITETbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBILIUICHHOCTH,
CEJIbCKOTO XO35IIICTBa M TPAHCIIOPTAa HA COCTOSIHUE OKpYXKArolEed HPUPOIHOU
Cpelbl.

KoMmyHnKkaTHBHBbIE yHHBeEpCcAJIbHbIE yUeOHbIe 1eiiCTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
cylmectBy  oOcykmaemMoill  TeMbl, (OPMYJIHpPOBATH  CBOU  MNPEAJIOKECHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4u;

YMEHUS  NOPEACTaBIATh  MOJIYYEHHbIE  pPe3yJbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOrO0 JKCIIEPUMEHTa (Ja0OpPaTOPHOTO OIBITA,
71a00paTopHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

YMEHHUSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATEIbCKOW  JEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX NpOoOJeM Ha OCHOBE y4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00CyXkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IUTYPMBD», KOOpPIUHALMUS
COBMECTHBIX JCHCTBUM, OIpENCICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENEATh LEIu AEATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BHIOUpATh Harbosee 3PPeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM NIPU BBITOJIHEHUW 3aJaHUM € Y4ETOM
MOJyYEHUS] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjibTaTa 3asBICHHOW LEIH, YMEHHE
UCI0JI30BATh U aHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJIaraéMble B yCIIOBUU 33JIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00s3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouyelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUl, crnenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BUIBI
NEATEIBHOCTH MO  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpPETalNH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniry oOyuenus B 8 kiiacce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUI:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHI: aToM, MOJIEKya,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi A0JSI XMMUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalusg peakiuil: peakiuuu
COCIMHEHHUSI, PEaKUHMHM pa3JIOKECHUS, PEaKIUU 3aMELICHUs, pPEaKUuu
oOMeHa, K30- U PHIOTEPMHUYECKUE PEAKINH, TEIIOBON 3(PPeKT peakuuu,
AIpO aTOMa, SJEKTPOHHBIA CJIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAs U HEMOJSpHAs KOBAJICHTHasl CBS3b,
MOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PACTBOp, MAaccoBas J0JI1 BEIEeCTBa
(mpolleHTHAs: KOHLEHTpalUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XHUMHUYECKUX IMOHATUH U
MPUMEHSTH ITU NOHATHS IPY OMUCAHUU BEIIECTB U UX NMPEBPALLCHU;

e HCNOJb30BATh XHWMHUYECKYI) CHUMBOJHUKY J[UIsI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIU;

e OIpEAeNATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
OPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCY COECIMHEHHMH I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHWYECKUX COECTMHEHUSX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJoXkeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPaHEHUS MacChl BELIECTB, NMOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YY€HHMsI, 3aKOHa ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuogmueckoit
CUCTEMBbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabiune «llepuonuueckass cucrtemMa xumudeckux a3nementoB J[. .
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacIpeieieHHe UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITMPOBATh XMUMHYECKHE 3JIEMEHTHI, HCOPTAHMYECKUE BEIECTBA,
XUMUYECKUE peaknuu (10 YMUCIy W COCTaBY YYacCTBYIOIIUX B PEAKIUN
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTENBHYIO MOJICKYJISPHYIO M  MOJIAPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIIUTEIILHON NESITEIHHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, JKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

clieloBaTh  MpaBWJaM  MOJb30BaHUS  XUMHUYECKOM  MOCylAod U
nabopaTOpHBIM 00OpYIOBaHMEM, a TaKKe IMpaBuiIaM OOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOWpaHUIO
ra3oo0pa3HbIX BEIHIECTB (BOIOpOJAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
PAaCTBOPOB C OMNPEAECTEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTBHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonmy oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XWUMHMYECKUX IOHATUH: XUMWYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, HWOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUECKasl peaKlMsi, XUMUYeCKasi CBSA3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJEKTPOIUTUYECKAS NMCCOLMALMs, PEaKIUMU HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBeCHE, OOpaTUMbIE U



HeoOpaTUMbIE pPEaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBBbl, CKOPOCTb XHWMHYECKOW pPEaKUWd, NPelebHO I0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MIPUMEHSThH 3TU TOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UISI COCTaBleHUS (HopMyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IPUHAIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHU mo (opMmysaM, BHJA XUMHYECKOU
CBs3U (KOBaJEHTHasi, WMOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj MOHA M0 XUMHUYECKOW (hopMmysie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKCHIBaTh M XapaKTepU30BaTh
TabmnuHyo (opmy Ileproanueckoil cUCTEMbl XMUMUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAauEHHUsA, KOTOpbIE MMEIOTCS B IEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sijapa, oO0Ilee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B pPEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupUUYecKue XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPaBHEHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPAaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALNUUA  KHUCIOT,
LIEJI0YEN U COJIEH, TTOJHBIE U COKPALLIEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTaBJICHUS JICKTPOHHOTO OanaHca 3TUX PeaKITuii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX TIPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJICKYJIAPHYIO H MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO J3JIEMEHTa 10 (dopmyse
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOI0IaTh  TpaBWJIa  IOJB30BAHUS  XUMHUYECKON  MOCyaou u
na0opaTopHbIM  00Opy/IOBaHUEM, a TakKe IMpaBWa OOpaIlleHUS C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIC OIEPAIIMHM MBICIIUTCIBHOU JEATCIBHOCTH — aHaJlu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJau4yecTBO 4acos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBHbIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITHSA
Xumus — BakHas 00J1acTh bubmuorexa [JOK
11 €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837¢
' IIPAKTHUYECKOU IESATEIIBHOCTH POUI https://resh.edu.ru/
yeJoBeKa
BemiectBa u xumMudeckue bubmmorexa LOK
1.2 B 15 1 https://m.edsoo.ru/7f41837c
eaKIUU
peakh POIII https://resh.edu.ru/
Hroro no pasneny 20
Paznen 2. Baxueiimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
bubmmoreka [IOK
B .K !
2.1 gsnyx HeITopos. HlorsTHe 6 https://m.edsoo.ru/7f41837c
KCHax
0D OKCeHA POII https://resh.edu.ru/
Bonopoxn.Ilousitue o kucitorax bubmmorera [TOK
2.2 AOPOL. 8 1 https://m.edso00.ru/7f41837c
U COJIAX
o POIII https://resh.edu.ru/
but6mmorekxa [IOK
Boma. P ! o
2.3 O1a. FACTBOPRI. LIOHATHE O 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAaHHUIX
POIII https://resh.edu.ru/
OCHOBHBIE KJIAaCCHI bubmorexa TTOK
2.4 11 1 1 https://m.edsoo.ru/7f41837c

HCOPTaHNYCCKUX COEIMHEHUI

POII https://resh.edu.ru/
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Utoro no pazneny

30

Pa3nen 3. [lepuoanyeckuii 3axkon u llepuonnyeckas cucrema xumuyeckux 31eMmenToB /[. U. MenneseeBa. CTpoeHune aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bu6nmmoreka [IOK

3.1 LU 7 https://m.edsoo.ru/7f41837c
XUMHYECKHX deMeHToB J]. U. POII https://resh.edu.ru/
Mennene-eBa. CTpoeHue aTomMa
XuMudecKas CBS3b. bubmuorexa [JOK

3.2 OKHUCIATEIHLHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU POII https://resh.edu.ru/

Htoro no pazneny 15
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoJsimyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Konrpoasnsie | Ilpakruyeckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchI
Paznen 1. BeniecTBo U XUMHYeCKHE PeaKIUH
. bubmuorexa [JOK
[ToBTOpeHue U yriyOieHne 3HaHUI
1.1 OCHOBHEIX ha3IeIOR KVhea 8 Kiacea 5 1 https://m.edso0.ru/7f41837c
PasACIOB KYP POIII_https://resh.edu.ru/
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubamorexa LHOK
1.2 N p 4 https://m.edsoo.ru/7f41837¢c
peariin POII https://resh.edu.ru/
DIEKTPOTUTHYECKAS TUCCOLUAITIS bubamorexa LHOK
1.3 X pec e bea A af : . i 8 1 1 https://m.edso0.ru/7f41a636
UMHYECKU KU B PacTBOpax
peartt P P POII https://resh.edu.ru/
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX bubmiorexa LIOK
2.1 BHCHI\ieHTOIfVI IAp ovITEL CanoreHEs 4 1 https://m.edso0.ru/7f41a636
PYHHRL POIII https://resh.edu.ru/
OO0m1as xapakTepuCTUKa XUMUYECKHUX bubnmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COCIMHECHUS POUI https://resh.edu.ru/
OO011ast XapakTepUCTHKA XUMUYECKUX bubmmoreka [IOK
2.3 anemMeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCIMHECHUSA POUI https://resh.edu.ru/
2.4 OO011ast xapaKTepUCTHKA XUMUYECKHX 8 1 2 bubmmoreka [IOK
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aneMeHToB IVA-rpynnsl. Yriepon u
KPEMHUI U UX COEUHEHHUS

https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/

Hroro mo pazaeny 25
Paszgea 3. Merajiibl 4 HX COeIHHECHHUA
bu6nmoreka [IOK
3.1 OO01111e CBOICTBA METAJIIIOB 4 https://m.edsoo.ru/7f41a636
POII https://resh.edu.ru/
bubmuorexa [JOK
3.2 Baxkneiime MeTasibl U X COEANHEHNS 16 https://m.edsoo.ru/7f41a636
POII https://resh.edu.ru/
Htoro no pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuorexa [JOK
41 BemectBa 1 Marepuansl B )KU3HU 4EJIOBEKA 3 https://m.edso0o.ru/7f41a636
POII https://resh.edu.ru/
Hroro mo pazaeny 3
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
n/n Tema ypoka Bcero Koutpoabupie | Ipaxruteckue U3y4yeHHus | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuun. Poib XuMum B KU3HA bubmorexa HOK
1 uesosexa. Tena u BeIECTEa 1 5.09.23 https://m.edsoo.ru/ff0d210c
POIII https://resh.edu.ru/
bubnuorexa [JOK
2 [TonsTre 0 MeTOAaX MO3HAHUS B XUMHHU 1 6.09.23 https://m.edsoo.ru/ff0d227e
POUI https://resh.edu.ru/
[IpakTrueckas padora Ne 1 «1’{pa3nna BuGmorexa LOK
3 padoThI B 1a00paTOpHH H MPHEMEI 1 12.09.23 https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM POII https://resh.edu.ru/
000py/I0BaHUEMY
YucTele BemecTBa U cMecH. CIIocoOBI brbmorexa [JOK
4 . 1 13.09.23 https://m.edsoo.ru/ff0d26ca
PASACICHIA cMecer POII https://resh.edu.ru/
[TpakTiueckas padota Ne 2 bu6nuorexa [IOK
5 «Paznenenune cmeceit (Ha mpumepe 1 19.09.23 https://m.edsoo.ru/ff0d28c8
OUYMCTKH IIOBAPEHHOU COJIN)» POUI https://resh.edu.ru/
bu6nunorexa [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 20.09.23 https://m.edsoo.ru/ff0d2a6c
POII https://resh.edu.ru/
XuUMHUYECKHUe AJIEMEHThI. 3HAKU bubmorexa [JOK
7 1 26.09.23 https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB POII https://resh.edu.ru/
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bubnmoreka [IOK

8 [IpocThie 1 CIIOKHBIE BEIIECTBA 27.09.23 https://m.edsoo.ru/ff0d2a6¢c
POII https://resh.edu.ru/
bu6nmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 3.10.23 https://m.edsoo.ru/ff0d2d50
POII https://resh.edu.ru/

3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB. bu6nuoreka [IOK

10 Xumnueckas popmyna. BaneHTHOCTD 4.10.23 https://m.edsoo.ru/ff0d2eae

aTOMOB XHUMHUYECKHX DJIEMESHTOB POIII https://resh.edu.ru/
OTHOCHTENIbHAS aTOMHAs Macca. bubmorexa HOK
11 0 10.10.23 https://m.edsoo.ru/ff0d323c
THOCUTEJIbHAsI MOJIEKYJISIpHAsl Macca POII https://resh.edu.ry/
MaccoBas 10151 XHMHYECKOTO bubmorexa HOK
12 11.10.23 https://m.edsoo.ru/ff0d350c
PJIEMEHTA B COCHUHCHIH POUI https://resh.edu.ru/
KonuyecTBo BemecTBa. MoJb. bubmmorexa LHOK

13 MonsipHas macca 17.10.23 https://m.edsoo.ru/ff0d5230
POII https://resh.edu.ru/

®dusnveckue 1 XUMUYECKUE SIBIICHHUS. brbmorexa [JOK

14 XHUMHUecKas peaKims 18.10.23 https://m.edsoo.ru/ffod37fa
POII https://resh.edu.ru/

[Ipu3Haku U ycI0BUS IPOTEKAHUS bubmorexa [JOK

15 5 24.10.23 https://m.edsoo.ru/ff0d3a16
XHMITHECKHX peaKtiH POII https://resh.edu.ru/
3aK0oH COXpaHEHUs1 MacChl BEILIECTB. bubmorexa [JOK

16 Ximmseckie ypagHers 25.10.23 https://m.edsoo.ru/ff0d3b88
POII https://resh.edu.ru/

17 Breranciierus konmuaecTBa, MacChl 21123 bubmuorexa [JOK

BCIICCTBA MO YPABHCHUAM XUMHUYICCKUX

https://m.edsoo.ru/ff0d5708
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peakuuii

POII https://resh.edu.ru/

Knaccudukanmst XuMu4ecKux peakiui

bu6nmoreka [IOK

18 (coennHeHuUs, pa3IoKeHus, 8.11.23 https://m.edsoo.ru/ff0d3f34
3aMeIleHus], 0OMeHa) POII https://resh.edu.ru/
M. B. JIoMOHOCOB — y4&HBbIN- bubnmnoreka HOK

19 sHIMKIoneaucT. O0o0IEeHE U 14.11.23 https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHUM POII https://resh.edu.ru/

bubnuorexa [JOK
20 Kompomua padons ol moreve | 151123 | hipsiimedsoo.uiod4290
POIII https://resh.edu.ru/

Boznyx — cmecs razos. Cocras bu6nuoreka [IOK

21 BO3ayxa. Kucimopoa — sneMeHT u 21.11.23 https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H POII https://resh.edu.ru/
DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK

22 KHCTIOopo/ia (peakiuy OKUCIICHHUS, 22.11.23 https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcugax POIII https://resh.edu.ru/
Croco0sbI TTOTy4eHusT KUCIOpoaa B bu6nunorexa LIOK

23 71a00paTOPUU U MPOMBIIUIEHHOCTH. 28.11.23 https://m.edsoo.ru/ff0d497a
ITpuMeHeHne Kucaopoaa POIII https://resh.edu.ru/
TennoBoii 3¢ ekt XuMudeckoi BuGmmorexa LIOK

24 PEATTIHH, TOHIHE © 29.11.23 https://m.edsoo.ru/ff0d4790
TEPMOXHUMHYECKOM YpaBHEHUH, IK30- POII https://resh.edu.ry/
SHOTEPMHUSCKUX PEAKITUIX
TormnuBo (HedTh, yroib U METaH). bubmuoreka [IOK

25 3arpsi3HeHUE BO3IyXa, CIIOCOOBI €ro 5.12.23 https://m.edsoo.ru/ff0d4c4a
NPENOTBPALICHUS POIII https://resh.edu.ru/

26 [IpakTuueckas padora Ne 3 o Teme 61223 bubmuoreka [IOK

«[lomyuenue u cobupanue Kuciopo/a,

https://m.edsoo.ru/ff0d4ae2



https://resh.edu.ru/
https://m.edsoo.ru/ff0d3f34
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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HN3YUCHHUEC €TO CBOICTBY

POII https://resh.edu.ru/

Bonopoa — aneMeHT u npoctoe

bubnmoreka [IOK

27 pertecTBo. HaxoseHHue B MpHpoe 12.12.23 https://m.edsoo.ru/ff0d4dd0
' POII https://resh.edu.ru/
®u3nvecKrue U XUMUYECKHE CBOMCTBA bubmmorexa [JOK
28 13.12.23 https://m.edsoo.ru/ff0d4dd0
Bojiopoaa. [Ipumenenne Bogopoaa POII https://resh.edu.ru/
bubmuorexa [JOK
29 [ToHsATHE O KHCHIOTaX M COMIAX 19.12.23 https://m.edsoo.ru/ff0d50d2
POIII https://resh.edu.ru/
CniocoObI moy4eHus BOAOPOia B bubmorexa HOK
30 5 20.12.23 https://m.edsoo.ru/ff0d4dd0
fabopatopHu POUI https://resh.edu.ru/
[TpakTrueckas pabota Ne 4 o Teme bubnmnoreka [JOK
31 «Ilony4yenue u coOupanue BOAOPOJa, 26.12.23 https://m.edsoo.ru/ff0d4f42
W3yYEHHE €ETO CBOMCTB) POII https://resh.edu.ru/
. , bubmorexa [JOK
32 1;/1::;1;1;1314 00BEM rasos. 3akon 27.12.23 https://m.edsoo.ru/ff0d542e
POII https://resh.edu.ru/
Brruncnenus o0bEMa, KoJIMUecTBa bu6nuorexa [IOK
33 BEIIECTBA T'a3a 10 €ro N3BECTHOMY 9.01.24 https://m.edsoo.ru/ffod55a0
KOJINYECTBY BEILIECTBA MU 00BEMY POUI https://resh.edu.ru/
Brruucienus o0bEMOB ra3oB 1o bu6nunorexa [JOK
34 YPAaBHEHUIO PEaKIMU Ha OCHOBE 3aKOHa 10.01.24 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B POII https://resh.edu.ru/
duznyecKkue 1 XMMUYECKHue CBOMCTBA bubmorexa [JOK
35 16.01.24 https://m.edsoo.ru/ff0d587a

BOJIBI

POIII https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/

CocraB ocHoBauuii. [Toustre 00

bubnmoreka [IOK

36 17.01.24 https://m.edsoo.ru/ff0d59e2
HHAMRATOpax POII https://resh.edu.ru/
Bona kak pactBopureinb. HachieHHbIE bubnmnoreka HOK
37 Y HEHACBIILIEHHbIE pacTBOPBL. MaccoBas 23.01.24 https://m.edsoo.ru/ff0d5b40
JIOJIA BEMIECTBA B PACTBOPE POIII https://resh.edu.ru/
[TpakTrueckas padora Ne 5 o Teme
bubnmoreka [IOK
38 «HPHFOT?BHeime paCTB?]‘OOB ¢ . 24.01.24 https://m.edsoo.ru/ff0d5eba
onpenenf:HHon MacCCOBOM J0JIeH POII https://resh.edu.ry/
PacTBOPEHHOTO BEIIECTBA
bubmuorexa [JOK
s | Kompomat paors 12 1o e 300124 | ipsiimedsooruliodcas2
' ’ POUI https://resh.edu.ru/
OKcuapl: COCTaB, KiaccuUKaIus, bubmorexa HOK
40 31.01.24 https://m.edsoo.ru/ff0d664e
HOMEHIIaTypa POII https://resh.edu.ru/
[TosryueHue u XuMHUYECKHE CBOICTBA bu6muoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 6.02.24 https://m.edsoo.ru/ff0d664e
OKCHJOB POII https://resh.edu.ru/
OcHoBaHus: cOCTaB, Kiaccuduxarms, bubmorexa HOK
42 7.02.24 https://m.edsoo.ru/ff0d67ca
HOMEHIIaTypa POIII https://resh.edu.ru/
[Tomydyenue 1 XuMHYECKHE CBOMCTBA brbmorexa [JOK
43 Ny 13.02.24 https://m.edsoo.ru/ff0d67ca
OCHOBAHIH POII https://resh.edu.ru/
Kucnotsl: cocTas, knaccupukanus bubmorexa [JOK
44 ’ ’ 14.02.24 https://m.edsoo.ru/ffOdfee2
HOMEHIIaTYpa POII https://resh.edu.ru/
45 [TonydyeHne n XuMHU4YeCKUE CBOMCTBA 20.02.24 bubmuoreka [IOK



https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5b40
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KHCIIOT

https://m.edsoo.ru/ffOdfee2
POII https://resh.edu.ru/

Conu (cpennue): HOMEHKIATypa,

bu6nmoreka [IOK

46 CIIOCOOBI MTOJTY4YEHHUs, XUMUYECKUE 21.02.24 https://m.edsoo.ru/00ad9474
CBOMCTBa POII https://resh.edu.ru/
[TpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnuoreka [IOK

47 27.02.24
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

['eneTnueckas CBsA3b MEX]y KJlacCaMU bubmiorexa LIOK

48 N 28.02.24 https://m.edsoo.ru/00ad9a50
HEOPTraHMYECKUX COCTMHEHUI PO https://resh.edu.ru/

bubmuorexa [JOK

49 O06o0011eHre u cucTeMaTu3alus 3HaHUu’ 5.03.24 https://m.edsoo.ru/00ad9ch2

POII https://resh.edu.ru/
Konrponbnas padora Ne3 no Teme bu6muoreka [IOK

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 6.03.24 https://m.edsoo.ru/00ad9ela
coeuHEHUN" POUI https://resh.edu.ru/
[TepBbie MOMBITKH KJIaCCU(PUKALIUT bu6muoreka [IOK

51 XUMHUYECKHX 3J1eMeHTOB. [ToHsTHE O 12.03.24 https://m.edsoo.ru/00ad9ffa
IPYIIIAaX CXOAHBIX JJIEMEHTOB POUI https://resh.edu.ru/
[lepnoauueckuii 3akoH u bu6muoreka [IOK

52 IIepuoanueckas cucreMa XUMHYECKUX 13.03.24 https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MeHnaeneeBa POIII https://resh.edu.ru/

bu6nunorexa [JOK

53 [Tepuoapl, rpymnmbl, TOATPYIIIBI 19.03.24 https://m.edsoo.ru/00ada52c

POIII https://resh.edu.ru/
Ctpoenue atoMoB. COCTaB aTOMHBIX bubmuoreka [IOK
54 20.03.24

sanep. M3oTonsl

https://m.edsoo.ru/00ada342
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POII https://resh.edu.ru/

CtpoeHue 3IeKTPOHHBIX 000JI0UEK

bu6nmoreka [IOK

55 aTOMOB 3JieMeHTOB [lepuonnyeckoii 2.04.24 https://m.edsoo.ru/00adagbc
cuctemsl J1. V1. MenzaeneeBa POII https://resh.edu.ru/
XapakTepucTHKa XUMHUYECKOTO

bu6nmoreka [IOK
56 i_J[I:MeHTa 1o erf) HOTOICHIIO B 3.04.24 https://m.edsoo.ru/00ada824
prozrieckoit ccreme /1. 1 PDIII https://resh.edu.ru/
MeHneneeBa
3nauenwue [leproaudeckoro 3akoHa Jijis Bu6morexa LIOK

57 PasBUTIL Hayxu H_,Hpaf( T 1 1. 9.04.24 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€Hblii, IEAaror u POIIL hitps://resh.edu.ru/
rpaKTaHUH
DIIEKTPOOTPHULIATEITLHOCTh aTOMOB bubmorexa HOK

58 10.04.24 https://m.edsoo.ru/00adaab8
XHMITHCCKHX SJEMEHTOB POII https://resh.edu.ru/

bu6nuorexa [IOK

59 Honnas xumudeckas cBsI3b 16.04.24 https://m.edsoo.ru/00adac34

POII https://resh.edu.ru/
KoBasneHTHas monsipHasi XUMHUECKast bubmorexa HOK

60 17.04.24 https://m.edsoo.ru/00adaab8
CpA3b POII https://resh.edu.ru/
KoBanenTHast HenmonsipHasi XUMHYECKast bubmorexa HOK

61 23.04.24 https://m.edsoo.ru/00adaab9
opA3h POII https://resh.edu.ru/

bu6nunorexa [JOK

62 CreneHb OKUCICHHS 24.04.24 https://m.edsoo.ru/00adae28

POUI https://resh.edu.ru/

63 OKHCITATENbHO-BOCCTAHOBUTEIHHBIC 30.04.24 bubnmnoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076
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POII https://resh.edu.ru/

bubnmoreka [IOK

64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 7.05.24 https://m.edsoo.ru/00adb076
POIII https://resh.edu.ru/
bu6nmorexa [IOK

K o0orta Ned
65 gHTpom’Haﬂ pa 0;? *% 1o Teme 1 8.05.24 https://m.edsoo.ru/00adb486
«Ctpoenne aroma. XuMUYECKas CBSI3b) POILI hitps://resh.cdu.ru/
bubmuorexa [JOK
P 7 . 0000
66 CezegBI;HIZZpOK 3an iu ere 1 14.0.24 https://m.edsoo.ru/00adb33c
UCTEMATU3ALIMS 3HAHUM
1 POII https://resh.edu.ru/
bubnuorexa [JOK
P I . 0000
67 Ceze[e)m:lbmg:po: ao iu ere 1 15.05.24 https://m.edsoo.ru/00ad9ch2
UCTEMATU3ALMS 3HAHUN
1 POIII https://resh.edu.ru/
bubnuorexa [JOK
P I . 0000
68 C3CPBHBIM YPOK © 111 e 1 21.05.24 https://m.edsoo.ru/ff0d61c6
cUCTEMAaTH3aIMs 3HAHUI POIII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/
https://m.edsoo.ru/00adb486
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bceero Kontpoapueie | IMpakruteckue u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

Ilepronnueckuii 3aK0H.
Hegnoinqecxaﬂ CHCTEMA bubmmorexa LIOK

1 1 https://m.edsoo.ru/00adb59e
XUMUYECKHX 351emMeHToB /1. 1. POILL hitps://resh.edu.ru/
Menneneera
3aKOHOMEPHOCTU B U3MEHEHUU bubnmoreka [JOK

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB POII https://resh.edu.ru/
Knaccudukanus u HOMEHKIIaTypa bubmmorexa LIOK

3 1 https://m.edsoo.ru/00adb7e2
HCEOPTAHITHECKHX BEIIECTB POII https://resh.edu.ru/
Buabl XUMUYECKON CBSA3U U TUIIBI bubmiorexa LIOK

4 N 1 https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEIIETOK POII https://resh.edu.ru/
Konrponbnas padora Nel no Teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»

bubnmnoreka [JOK

6 Knaccnibnxaum XUMHACCIIX 1 https://m.edsogru/OOadbcbO
peaKIuii Mo pa3IMIHBIM TPU3HAKAM POII https://resh.edu.ru/
[TonsiTHe 0 CKOPOCTH XUMHUYECKOM bubmumoreka [IOK

7 peakuuu. [ToHsITHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/00adbe9a

TCTCPOTCHHLIX PCAKIUAX

POIII https://resh.edu.ru/
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[TonsiTHE O XMMHUYECKOM PaBHOBECHH.
@DakTOpPBI, BIUSIOIINE HA CKOPOCTh

bub6nmoreka [IOK

8 . https://m.edso0.ru/00adc28c
XUMUYECKON PEaKIINH U TTOJIOKEHUE POIL https://resh.edu.ru/
XUMHUYECKOTO PAaBHOBECHSI
OKHUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC bubmorexa HOK

9 https://m.edsoo.ru/00adcade
peaktun POII https://resh.edu.ru/
Teopust 3NEKTPOIUTHUECKOM bubnmnoreka [JOK

10 nuccoranui. CUIbHBIC U c1a0bIe https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI POIII https://resh.edu.ru/

bubmuorexa [JOK

11 Honnble ypaBHEHHS peakuuii https://m.edsoo.ru/00add448

POII https://resh.edu.ru/
XUMHUYECKHE CBOMCTBA KUCJIOT U bubnuorexa [JOK

12 OCHOBaHUH B CBETE MpEACTaBICHUI https://m.edsoo.ru/00add5d8
00 2NIEKTPOTUTHUECKOMN TUCCOIMALINN POII https://resh.edu.ru/
XHUMHUYECKHE CBOMCTBA COJICH B CBETE bu6nuorexa [IOK

13 MpeJICTaBICHH 00 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLUALINT POII https://resh.edu.ru/

bu6nuorexa [JOK

14 [TonsiTHEe O TMAPOIU3E Coel https://m.edsoo.ru/00add9d4

POIII https://resh.edu.ru/
O000IIIeHNE U CUCTEMATU3ALUS bubmorexa LIOK

15 . https://m.edso0.ru/00addd12
SHAHHH POII https://resh.edu.ru/
[Ipaktuueckas padora Ne 1.

16 «Pemenne sKcriepuMeHTATBHBIX
3a1a9»

17 KonTtponbHast padota Ne2 o teme POUI https://resh.edu.ru/
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«OIIEKTPOIUTUYECKAs JUCCOLIUALIHS.
XVMHYECKUE peakLii B paCTBOPaX»

OO61mas XxapakTepUCTUKa TrajJOreHOB.

bubnmoreka [IOK

18 XVMHYECKUE CBOWCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2
XJIopa POII https://resh.edu.ru/
Xnoposogopoa. CossiHasi KUCIOTA, bubnmnoreka HOK

19 XUMHUYECKHE CBOMCTBA, MOJIyUYCHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHUE POII https://resh.edu.ru/
[TpakTrueckas padorta Ne 2 o Teme bubnmnoreka [JOK

20 «[lony4yeHue coJIHON KUCIIOTHI, https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB» POUI https://resh.edu.ru/
Brluucnenus no ypaBHeHUSAM bu6nuoreka [IOK

21 XUMHYECKUX PEaKInid, €CIIi OJUH U3 https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE POIII https://resh.edu.ru/
OO01mas xapakTepuCTHKa SJIEMEHTOB bubmmorexa LIOK

22 https://m.edsoo.ru/00ade64a
VIA-rpynmet POII https://resh.edu.ru/
ATNI0TpOTTHBIE MOU(DUKAIIUN CEPBHI.

Haxoxcl;eHHe cephl I/I(i)eé C(I)IC,HI/IHCII){I/Iﬁ bubmorexa HOK
23 B mpHpoe. XiMirieckue croficTsa https://m.edsoo.ru/00ade64a
POIII https://resh.edu.ru/
cepbl
CepoBoaopos, cTpoeHne bubmmorexa LIOK

24 ’ ’ . https://m.edsoo.ru/00ade802
bu3HYecKre U XUMHIECKUE CBOMCTBA POII https://resh.edu.ru/
Oxkcuasl cepsl. CepHas KUCIIOTA, bubmumoreka [IOK

25 ¢du3nueckre U XMMUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
[IPUMEHEHHUE POUI https://resh.edu.ru/

26 XUMHUYECKUE PEAKIUH, JIEKAITUE B bubnunorexa [JOK
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OCHOBE ITPOMBIIIICHHOTO CII0c00a
MOJIYYSHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3sHEHUE
OKPY’KaIOIIIEeH Cpebl COSTMHEHUSIMHU
cepol

https://m.edsoo.ru/00adec8a
PO https://resh.edu.ru/

BrIuucienne MaccoBOU 10JIM BBIXOIA

bubmuorexa [JOK

27 . https://m.edsoo.ru/00adec8a
MPOAYITa pearivin POII https://resh.edu.ru/
OO0m1as XxapakTepuCTUKa JIEMEHTOB
VAIi HI:I)J A3I:)T aclpoCTpaHEeHUE bubmmorexa [IOK
28 by (1) > Pactipoctp https://m.edsoo.ru/00adeea6
& TPHPOAE, HSH?eCKHe 1 POUI https://resh.edu.ru/
XUMHUYECKHE CBONCTBA
AmMHaK, ero pu3nyecKue u bu6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, IIOJy4YEHUE U https://m.edsoo.ru/00adf004
[IPUMEHEHUE POUI https://resh.edu.ru/
[TpakTrnyeckas padora Ne 3 mo Teme
30 «[Tonydyenune aMmmMuaKa, H3ydeHUe ero bubmmorexa LIOK
. i Sk https://m.edso0.ru/00adf180
CBOICTB»
A3oTHas KucioTa, e€ husnveckue u bubmmorexa LIOK
31 sckite ¢ 0",0 . https://m.edsoo.ru/00adf306
XUMHUYECKHE CBOHCTB
POII https://resh.edu.ru/
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KAUYECTBE MUHEPATbHBIX
32 no0peHuil. XuMuyeckoe Bubmmorexa [IOK
% ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH CpeIbl
COCJIMHEHUSIMU a30Ta
®ochop. Okcun docdopa (V) u bubnmnorexa [JOK
33 docdopnas kucnora, puznuecKue u https://m.edsoo.ru/00adf68a

XUMHUYCCKUC CBOﬁCTBa, MMOJIYUCHUC

P3LWW https://resh.edu.ru/



https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/

Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPAIBHBIX YAOOPECHU.

bub6nmoreka [IOK

34 N https://m.edsoo.ru/00adfc20
3arpsizHeHue NPUPOAHOMN Cpebl POIL https://resh.edu.ru/
dbocdaramu
VYrnepon, pacnpocTpaHeHue B bubnmnoreka HOK

35 npupoze, GU3NIeCKue U XUMHUIECKUe https://m.edsoo.ru/00adfd9c
CBOMCTBa POIII https://resh.edu.ru/
Oxkcupsl yrnepoz[va, ux Qu3nYecKue u BuGmiorexa LIOK

36 XHMHFACCIHE CBOHCTEA. https://m.edsoo.ru/00adfebe
DKoJorudyeckue npooiIemsl, POII https://resh.edu.ru/
CBsi3aHHBIE ¢ OKcuoM yriepona (1V)

bubmuorexa [JOK
37 VYronpHas KUcioTa u €€ Cou https://m.edso0.ru/00ae006¢
POII https://resh.edu.ru/
[TpakTuueckas pabota Ne 4 o reme
"I_II)OJ'IyquI/Ie yrieKchoro rasa. bubmmorexa LIOK
38 KatecTBeHHA PEAKIIA Ha KApGOHAT- https://m.edsoo.ru/00ae027e
" POII https://resh.edu.ru/
WOH
[lepBonauanbHble MOHATUSA 00 bu6muoreka [IOK

39 OpTraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUAX YIiIepoaa POIII https://resh.edu.ru/

bu6nuorexa [IOK

40 Kpemnuii u ero coenqunenus https://m.edsoo.ru/00ae080a

POII https://resh.edu.ru/
[IpakTuueckast padora Ne 5. Pemenue BuGmorexa [OK

41 IKCTEp HfleHTaHBHHX ST IO TEME https://m.edsoo.ru/00ae0bf2
«Baxxneiime HeMeTaTbl U UX POII https://resh.edu.ru/
COCTUHEHUS

42 KonTtponbHast padota Ne3 o teme bubmuoreka [IOK
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«BaxHeuIe HeMETAJUIbI U X
COEIUHEHUS»

https://m.edsoo.ru/00ae0el8
PO https://resh.edu.ru/

OO61mas XxapakTepuCcTUKa XUMHUECKHUX
3JIEMEHTOB — METAJIJIOB.
Mertannuueckas cBs3b U

bubnunoreka LIOK

43 https://m.edsoo.ru/00ae103e
MeTE?IaneCKasI KpI/ICTaJIJII/IiIeCKaSI POII https://resh.edu.ry/
pemérka. @U3nUecKre CBOMCTBA
METAaJLJIOB
XUMHYECKUE CBOMCTBA METAJLJIOB. bubmuorexa [JOK

44 DIEKTPOXUMUYCCKUN PSITT https://m.edsoo.ru/00ae1156
HaIPsKEHUN METaNIOB POII https://resh.edu.ru/
O61ure crocoOb! MOTyYeHHUs
MeTauioB. CriaBel. BeruuciieHus mo bubnunoreka LIOK

45 YPaBHEHUSAM XUMHUYECKUX PEaKLUH, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEarcHTOB COAEPKUT POII https://resh.edu.ru/
IPUMECH

bu6nuorexa [IOK

46 [TonsiTHE O KOPPO3UU METAIIOB https://m.eds00.ru/00ae1278
POII https://resh.edu.ru/
bu6nuorexa [IOK

47 [llenounbie METaIBI https://m.edso0.ru/00ae14bh?2

POIII https://resh.edu.ru/
OKCcHJIBI ¥ THIPOKCHIBI HATPHSI U bubmorexa HOK

48 https://m.edsoo.ru/00ae14b2
Kat POII https://resh.edu.ru/

bu6nunorexa [JOK

49 HleJ'IO‘-IIjO3eMCJ'IBHUBIe METAJLIRE = https://m.edsoo.ru/00ael15e8
KAJIBIHH 1 Martin POII https://resh.edu.ru/

50 Baxneiimme coeJUHCHNS KaIbIU bu6nunorexa [JOK
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https://m.edsoo.ru/00ael5e8
PO https://resh.edu.ru/

O00011eHUE U CUCTEMATU3 AL

51 .
3HAHUHI
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ buomorexa LIOK
52 https://m.edso0.ru/00ae1886
yeTpaHeHuA POII https://resh.edu.ru/
[IpakTrueckas padora Ne 6 o Teme
53 "YK&cTKOCTh BOJBI U METOJEI €€ bubmmorexa LIOK
.\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmnorexa [JOK
54 AmroMuHUT https://m.edsoo.ru/00aelc64
POUI https://resh.edu.ru/
AMdoTepHbIe CBOMCTBA OKCHIA U bubmiorexa LIOK
55 https://m.edso0.ru/00aelc64
PrApoxeuaa POII https://resh.edu.ru/
bu6nuorexa [IOK
56 Keneso https://m.edso0.ru/00ae1d86
Oxkcuipl, THIAPOKCH/IBI U COJTH JKeme3a bubmiorexa LIOK
57 (1) w xenesa (1) https://m.edsoo.ru/00ae35e6
POII https://resh.edu.ru/
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue BuGmorexa LIOK
59 JKenep HfleHTaHBHHX SaNAT IO TeMe https://m.edsoo.ru/00ae3de8
«Baxnennne MeTaiIbl 1 UX PO https://resh.edu.ru/
COCTMHCHUS»
60 Boruncnenus o ypaBHeHUSIM bubmuoreka [IOK

XUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ae1750
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pEareHToB JIaH B U30BITKE WITN
COJICPXUT pUMecH. Brruncnenus
MAacCCOBOM J10JIM BbIX0J1a TPOAYKTA
peaKkuuu

POII https://resh.edu.ru/

O00011eHUE U CUCTEMATU3 AL

61 N 1
3HAHUH
KoHntponbhas pabora Ned o Teme
62 «BaxkHeye MeTaJljIbl U BX 1
COCAUHCHHMS
BemiectBa 1 MmaTepuainsl B bubmorexa HOK
63 . 1 https://m.edsoo.ru/00ae3f50
MOBCEHEBHOM JKM3HU YeJIOBEKa POII https://resh.edu.ry/
XHUMHYECKOE 3arps3HEHNE bubmorexa HOK
64 . 1 https://m.edsoo.ru/00ae4270
ORPYRAIOTIEH CPEAIb! POUI https://resh.edu.ru/
Ponp xumuu B pereHun bubmorexa HOK
65 1 https://m.edso0.ru/00ae4270
PKOIIOTHYECKHX MpOdIeM POII https://resh.edu.ru/
. bu6nuorexa [IOK
66 Peseprbiit ypox. 0606?161{146 1 1 https://m.edSO(I)l.ru/OanOdOa
CHUCTEMaTH3aIus 3HAHUH PO https://resh.cdu.ry/
. bubmorexa [JOK
67 1:;2:2 ;I;E/ISZE ZE';;:;?;ICHHG " 1 https://m.edsoo.ru/00adb33c
POIII https://resh.edu.ru/
. bubmuorexa [JOK
68 1:;2:2 ;I;E/ISZE ZE';;:;?;ICHHG " 1 https://m.edsoo.ru/00ad9ch2
POII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPHAJIBI JUIS YYEHUKA
8 KJIACC

Xumus. 8 knacc/I'abpuensin O.C., Octpoymos U.I'., CnagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IlpocBemenuey, 2022 r.

9 KUIACC

Xumus. 9 knacc/I'abpuensn O.C., Octpoymon U.I'., CnagkoB C.A., AKIMOHEPHOE OOIIECTBO
«M3narensctBo «IIpocBemenune»,2022 r.

METOJIUYECKHUE MATEPUAJIBI IJI51 YYUTEJISA

8 KJIACC

Meroanueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cmankos), 2022 r.

[Ma6puensa O.C., JIpicoBa I'.I'. - Xumus. 8 kiacc. bazoseiit ypoBenb. [IpoBepounsbie u
KOHTpOJIbHBIE paboThl, [IpocBemenue, 2023 .

9 KJIACC

Meroanueckoe mocodue. 9 kiacc (aBropsr O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cmankos), 2022 r.

[Ma6puensn O.C., JIvicoBa I'.I". - Xumus. 9 knacc. bazoBelit ypoBenb. [IpoBepounsie u
KOHTpOJIbHEIE paboThl, [IpocBemenue, 2023 .

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPChHI
N PECYPCBI CETU UHTEPHET
8 KJIACC

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/

9 KUJIACC
https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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