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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE ¢eiepanbHOl pabouel MporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHULEMIMU TMPEenojiaBaHusi ydeOHOro mnpeaMera «XUMHS» B
o0Opa3zoBaTenbHbIX opranuzanusax Poccuiickoit @eaepariuu.

[Iporpamma mo xuMuu AAET TPEACTABICHHE O UESAX, OOLIEH cTpaTeruu
oOy4eHMs, BOCHUTAaHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
npeamera, YCTaHaBJINBAECT 00s3aTEIbHOE IpEAMETHOE COJIepKaHue,
npeAycMaTpUBaeT paClpelesiCeHUe €ro Mo KiaccaM M CTPYKTypHpPOBaHHUE IIO
pazielnaM U TeMaM NOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTepUCTUKU COJICp>KaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHUS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX
O0COOEHHOCTEW  OO0y4alomuxcsi, OINpeAeNseT BO3MOXKHOCTU TMpeaMera JJis
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 0Opa3zoBaTebHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUYeHUsI TIpeaMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOW JEATEIIBHOCTH OOYyYaroIerocsi 1Mo OCBOCHHUIO
y4eOHOTO CoJIepKaHUSI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
0o0yyJaroIierocs, €ro MmpeJCcTaBlICHU 0 MaTepUaIbHOM €IMHCTBE MHpaA, BAXKHYIO
posib urparot (GOopMUpPYyEMbIE XHMHEH MPEICTaBICHUS O B3aMMOIPEBPAIIECHUSIX
SHEPTUU U 00 DBOJIONUU BEUIECTB B MPHUPOJIE, O MYTIX PEUIEHUs TI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOH, YHEPreTHUUECKOM,
MUILEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3ydeHne Xxumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM JJIi  CaMOpPa3BUTUA |
dbopMHpOBaHUS KYIbTYphI JINYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOW y4eOHOM  JesATeTbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIECIOBATEIbCKUX YMEHUM, HEOOXOIWMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATLHOMN AeSTEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUaOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0pa3oBaHHE 00YUYaIOITUXCS.

JlanHble HampaBlICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(MUKON
COJCpKaHUsl  Yy4eOHOTO  TpeAMETa, KOTOpPBIM  SIBISETCS  MEIaroru4ecKu
aZanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I111€er0 00pa30oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONTUMHUCS CHUCTEMbI TIEPBOHAYATIBHBIX TOHATHA XHMHH, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYMMBIX TOHSITHI
OpraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. ColiepkaHU€ CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUH O XMMUYECKOU
peakiuu. O0e OSTU CUCTEMBl CTPYKTYPHO OpraHW30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUUYECKOM CBSI3U;

— TpeACTaBlIeHUM 00 JIEKTPOIUTHYECKOW JIUCCOLMAIlMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHWS PACCMATPUBAIOTCS HA OCHOBE ASMIMPHUYECKU
MIOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHS K JIPYTOMY, BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOCHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJYyUYCHUS U3yd4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYET  (POPMUPOBAHUIO
MPEJICTABICHUSI 0 XUMHYECKOW COCTABJISIFOIIEN HayYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MTPUPO/IbI, ICHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHMIO U METO/1aM
MO3HAHUSI B Hayke. M3yueHWe XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM 3HAHUU M3
paHee M3YYEeHHBIX YUEOHBIX mpeaMeToB: «Okpyxkarommuii mupy», «buomorus. 5-7
KJIacch» U «Pu3muka. 7 Kiace».

[Ipy wu3yuyeHUM XUMHUH TPOUCXOAUT GOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEeTLHOCTHU YeJIOBEKA U KaK OJTHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aa4a
y4eOHOT0 MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHUIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUM, JOCTYITHBIX
00001IIeHnIT MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKH, B IPHOOIIICHUH K



HAy4YHbIM METOJAaM TO3HAHUS MPU U3YYEHUHU BELIECTB U XUMUYECKUX PEaKIUi, B
(dopMUpPOBaHNY U PA3BUTHH MO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUU B Y4eOHO-
MO3HABATENBHON U yueOHO-UCCIIEeI0BATENLCKON ACSITEbHOCTH, OCBOCHUU MPaBUII
6e30macHOro 00palleHus ¢ BEIIeCTBAMH B IIOBCEITHEBHOW KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe HWHTEIJIEKTYalbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTb OOYy4YeHUs Ha  CHUCTEMAaTUYECKOe MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUs, (HOPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUWY;

— o0ecrieueHue yCIOBUM, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00YUYarOIITUMUCS
OTBITa Pa3HOOOPA3HOW MAESITENHPHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), MMEIOIINX YHUBEPCAILHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (QopmupoBanue o0OmEH (PYHKIMOHANBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH H OIICHUBATH SIBICHHUS
OKpPY>KaIoIlIer0 MHpa, UCIONb3Yys 3HAHHUS U ONbBIT, MOJYyYEHHbIE MPHU HU3YyUYCHHUH
XUMHH, TIPUMEHATh UX MIPU PELICHUU MPoOJIeM B MOBCEAHEBHOM KU3HU U TPYIOBOM
JESTeNbHOCTH;

— (QopmupoBaHue y OOyyaroluxcsi TYMaHUCTUYECKMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HAaHUWA JUIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIeCO00Pa3HOro0 TOBEAEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPAHEHUs CBOETO 370POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(UiIsl U HANpaBJIEHHOCTU JajbHEHIero
oOy4eHwusI.

OO1ee 9rcno 4acoB, OTBEIEHHBIX I U3yUEHHUSI XUMUW Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaBisieT 136 yacos: B 8 kimacce — 68 yvacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayabHBbIC XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuUM B )KM3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHAaTHe 0 MeTonax Mo3HAHUS B XMMHH. UYUCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
sneMeHTOB. [IpocThie U ClloXKHbIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3anMocCBA3b KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo QopMynam
XUMHAYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUUECKasi peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHYEeCKHe ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEAKIMI (COeAMHEHUS, PA3JI0OKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0H, MpaBWiaMu pabOThl B JlabopaTopuu U
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000pPYJAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3MYeCKX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOIIOJICHUE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKeE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHME CBEYM, MPOKAJTUBAHUE
MEJIHOW TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCIIOTOM) SIBJICHUH, HAOMIOICHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX PEaKIUi (pa3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCUIIA
Menu (II) mpu HarpeBaHuM, B3auMOJICUCTBUE Kene3a ¢ pactBopoM cosu meau (ID),
M3y4eHUE CIOCOOOB pa3JielCHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKH MOBAPEHHON
COJIM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTAaTOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE€ MOJENEH MOJEKY
(1IapocTepKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — 3ieMEHT M MpOCToe
BellecTBO. HaxoxaeHue kuciopona B mpupojae, (puznueckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuawl. [lpumenenue kucnopona. CrocoOsbl
MOJIYYeHHUsS] KHCIIOpoJa B Ja0OpaTOpUud H TMPOMBINIIEHHOCTH. KpyroBopot
KHCJIopoa B pupozae. O30H — autoTporHas MoAuGUKAIKSI KACIOPOaa.



TennoBoit 3¢ dexT XUMHUECKOW peaklMh, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEeaKUHMH. TOIUIMBO: Yrojlb MU METaH. 3arps3HEHHE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(eKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT u ripoctoe BemecTBo. HaxoxkaeHne Bogopoia B Ipupoie,
buznyeckne U XUMIUIECKUE CBOMCTBA, MPUMEHEHHE, CTOCOOBI TTOJTydeHHS. KHCIIOThI
Y COJIH.

Monsipabiii  00b€M  razoB. Pacdy€Thl 10 XUMHYECKUM YypaBHEHUSM.

duznueckue CBOMCTBA BOJIbI. Boma kak pacTBopuTesb. PacTBOpsbI.
HacelilieHHbIE W HEHACHIIIEHHBIE PAcTBOPhL. PacTBOpUMOCTH BEIIECTB B BOJIEC.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOICTBA BOJIbl. OCHOBaHMUSI.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4enoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCUJOB:  cojeoOpa3ytomue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) H
HecosneoOpazyronue. Homenknatypa okxcumoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaruss oOCHOBaHUM: IIENTOYM W HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coisieil. @u3n4eckue u XMMHUUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue conen.

['eHeTnyeckas CBSI3b MEK/y KJaCCaMH HEOPraHUYECKUX COEIMHEHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIEPKaHUS KUCIOpOoJa B BO3/IyXe, MOJyUYCHHE,
coOupaHue, paclio3HaBaHUE W U3YYEHUE CBOMCTB KHCJIOpPOJaa, HaOII0JICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
MpeKpalieHus ropenus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMy OKCHJIOB M OTIHCAHHE
WX CBOWCTB, TMOJy4YeHWE, COOWpaHUE, paclO3HABaHUE MW W3YyUYCHHE CBOWCTB
BOJI0poJia (ropeHue), B3auMo/ieiicTue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxkHO
UCIIOJIb30BaHUE BUIEOMATEPHaAIOB), HAO0IeHUE 00Pa3IloB BEIIECTB KOJIMUYECTBOM
1 ™Momb, uccreqoBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IUYHOM
pPacTBOPUMOCTbBIO, TTPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM J0Jiei
pPacTBOPEHHOTO BEUIECTBA, B3aWMOJICUCTBUE BOJbI C MeETAIaMH (HAaTpueM U
Kaibl[ueM) (BO3MOXKHO HCIOJb30BAaHWE BHUACOMATEPHUATIOB), HCCIIECIOBAHUE
00pa3iioB HEOPraHUYECKUX BELIECTB PA3IMUHbBIX KIACCOB, HAOIIOAEHUE N3MEHEHHUS
OKpAacCKH MHJIUKAaTOPOB B PACTBOPAaxX KUCJOT U LIEJI0YEH, N3yUYEHHE B3aNMOICUCTBUS



okcuaa menu (II) ¢ pacTBOpoM CepHOI KUCIOTHI, KUCIOT C METAJJIaMH, pEeaKLui
HEWTpaln3aluy, MOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJlIa IPYTUM U3 pacTBOpa COJIM, PEUIEHUE DKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxneiume Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
jementoB JI. U. MenpgeneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBble MONBITKM KIACCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. I[loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIIOYHO3EMENIbHBIE METAJUIbI,
rajloreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y TUJIPOKCHU/IBI.

Ilepunonnuecknii 3akoH. Ilepruoanyeckas cucreMa XUMHYECKUX IEMEHTOB /.
. Menneneesa. KopoTkonepruoanas u AnuHHonepuoHas popmsl [lepuoauueckoit

cucrteMbl xumMudecknx anemeHToB Jl. M. Mengeneesa. llepuonst u rpynmsl.
PU3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DiekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aToMOB nepBbiX 20 XMMHMYECKHX  3JIEMEHTOB

ITepunonnueckoii cucremsl . 1. MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuonnueckoii cucreme /1. 1. Menneneesa.
3aKOHOMEpPHOCTM M3MEHEHUS pPaJAuyca aTOMOB XHMHWYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAIUNIMYECKUX CBOMCTB IO TpyNIam U epUOIaM.

3nauenue [lepuoanyeckoro 3akona u llepuoanueckoi CUCTEMBbI XUMUYECKUAX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. Jl. M. MenneneeB — yd€Hbll U
IpaKJaHUH.

Xumnyeckasi cBsizb. KoBasieHTHast (HOJsipHAasT W HENOJsIpHAsl) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp okucneHusa. OKHCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
IIpouecch! oOkucaeHnst U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBHUE
IMAPOKCHJIA LMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropenHue, peakinu pas3ioKeHUs, COSTUHEHNU).

Mexcnpeomemmoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H MpU M3YYeHUM XUMHUU B 8 Kilacce
OCYUIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO--HAYyYHbIX
MOHATUH, TaK U MOHATUH, ABISIOIIUXCS CUCTEMHBIMU JUISI OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [IUKJIA.



OO011e ecTeCTBEHHO--Hay4YHbIE TIOHSTHS: HAy4YHbIN (akT, rUnores3a, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCH(PUKANMS, TEPUOIUIHOCTh, HAOJIOIEHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUNA 3apsiji, BEIIECTBO, TEJO, O0BEM,
arperaTHoO€ COCTOSIHME BeEIIeCTBa, ra3, (U3MYECKUe BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE€3/1b1, CONHILE.

buomnorus: dorocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPObI, TTOJIE3HbIE
HCKOIIA€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYECKAs] peaKUMs

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHUUYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XMMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NIEPUOJI0B, KAIUS, KAIBIUA U UX COCTUHECHUMN
B COOTBETCTBUU C IIOJIOKEHHMEM DJJIeMEHTOB B Ilepuoaudeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJAbI XUMHYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUJa XUMUYECKOU CBSI3H.

Knaccudukainuys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCA K PAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHU, TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEeaKIUid MO pa3IMYHbIM TPU3HAKAM (110 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQdeKTy, 1o
U3MEHEHHIO CTETICHEW OKUCIIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHEHUS.

[Tonsitue 0 ckopoctu XuUMUuyeckod peakiuu. [loHsTne 00 0OpaTHUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [[oHsATHe 0 TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. [lonarue o karammse. [loHsTue 0 xumuueckom paBHoBecun. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKUUMU U TMOJOXKEHHE XUMHYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMU,  AJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON  PEaKLMHU. CocrtaBneHue  ypaBHEHUU

OKHCITUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAaHMEM  METOJa
AIIEKTPOHHOTO OaaHca.



Teopus 2IEKTPOIIMTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AMCCOLMANMU BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XUMHUYECKOH cBsi3u. CTeneHb qucconuanuu. CUIbHBIE U C1a0ble SJEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBUs NPOTEKaHUsI peakluii HOHHOrOo OOMeHa,
MOJIHBIE M COKpPAIIEHHbIE HWOHHbIE YypaBHEHHWs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHUU U COJIEN B CBETE MPEICTABICHUM 00 IEKTPOIUTUIECKON JUCCOLMALUH.
KauecTBenHble peakuny Ha HOHBL. 1IoHATHE O TMApOIN3E COEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIAMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMETauIoB (rpadura M anMasa), CIOXKHBIX BELIECTB
(xJ0puaa HaTpus ), UCCIIEI0OBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM PEAKIIH OT
BO3JCHCTBHUS  pa3iMyYHbIX  (PAKTOPOB, HCCIEIOBAHUE  ANEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MpoIlecca JUCCOLMALIMHI KUCIIOT, HIEI0Yel U coel (BO3MOKHO
WCIIOJIb30BaHUE BHJIEO MAaTEpPHUAJOB), MPOBEIACHUE OMBITOB, WJUIFOCTPHPYIOLIUX
OpU3HAKK TPOTEKAaHUS peakuuil HOHHOro oOMmeHa (oOpa3oBaHHME OCajKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHME, PEAKLHH Pa3I0KECHHUS,
COCIMHEHHMSI), pACIIO3HABAHUE HEOPraHMYECKHX  BEHIECTB €  IOMOUIBIO
Ka4eCTBEHHBIX PEAKLIM HAa MOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTaJyuibl 1 MX COCAMHEHUSA

OOmiasi xapakTepucThUKa rajnoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MUecKue CBOICTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aMMOICHCTBHUE
C MeTaJulaMH, HeMeTajslaMH, IiejaodyaMu). XijopoBoaopon. ColisgHas KHUCIIOTAa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, mnOpuMeHeHue. JleiictBue xjmopa U
XJIOPOBOAOPOJa HA OPraHU3M 4YeJlOBeKa. BaykHeWIMe XJI0pHUIbl U UX HAX0XKICHUE B
IpUPOJIE.

OO6mas xapakrtepuctuka 31aemMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCTOPOaA
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOaOpOa, CTpoeHue, (U3HUECKue U
XUMUYeCKUEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, Gu3NYECKre U XUMHUUECKHUE CBOMCTBA (00IIHE KaK MPEeICTaBUTE
KJlacca KUCJIOT U crneurduueckue). XUMHUUECKUE PEeaKIMM, JeXallue B OCHOBE
IPOMBIIIEHHOTO Ccroco0a MOJy4YyeHUs CepHOW KUCIOThl. [IpumeHneHue cepHoit
kucnoTbl. CoiM CEepHOM KHCJIOTHI, KAueCTBEHHAs pEakius Ha Cyib(paT-HOH.
Haxoxnenue ceppl m €€ coeguHEeHHM B Npupone. XHMMHYECKOE 3arpsi3HEHUE
OKpYKAIOIIeW Cpellbl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE IO, 3arpsi3HEHUE
BO3/yXa 1 BOAOEMOB), CIIOCOOBI €r0 NPEIOTBPALLICHMS.



OOmast xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paCHpOCTPaHEHHE B MPHUPOJIE,
du3nuecKre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, ero
bu3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHne U npuMeHeHue. Coaum aMMOHUS,
X GU3MUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasl KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMUYECKUE
cBOlicTBa (00mMe Kak TPEICTABUTENS Kiacca KHCIOT U crenuduaeckue).
Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE MUHEPAIbHBIX YA0OPEHUM.
XHMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIIM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, aIOTPONHBIE
Moaudukauuu docdopa, puznyeckue U XxumMuueckue corctea. Okcup docdopa
(V) u pochopnas kucinora, puU3NUYECKUE U XUMHUYECKHUE CBOMCTBA, MOIY4YEHUE.
Ucnons3oBanue pocharoB B kauecTBe MUHEPATBHBIX YAOOPEHUH.

Oo6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHBIE CTETICHU OKUCIICHUS. YTIIEpO, aJUIOTPOIHbIE MOIU(PUKAIIIHY,
pacnpocTpaHeHue B MPUPOJE, PU3HMUECKUE U XUMHUYECKUE CBOMCTBA. AAcCopOIus.
Kpyrosopor yrinepoma B mnpupoge. Oxcuipl yriaepoga, HX (QU3NUYECKHE WU
XUMHAYECKUE CBOICTBA, JIEMCTBUE HA IKUBBIE OpPraHU3MbI, IIOIYYEHHE U
MPUMEHEHHUE. DKOJOTMYECKUE MPOoOJIeMbl, CBSI3aHHbIE ¢ OokcuaoM yriaepoaa (IV),
TUIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(PdekT. YroibHas
KUCIIOTa U €€ COJNM, UX (PU3NYECKHEe U XMMHYECKHE CBOWCTBA, IMOIY4YECHUE H
npumeHenue. KadectBeHHass peakius Ha kapOoHaT-umoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIJICHHOCTU U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepona (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOIHBIA Ta3, HEPTH),
IPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaX, yriieBoJax — M ux
poiM B OKM3HM 4elioBeKa. MarepuaabHOE E€IUHCTBO OPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢Qusnueckue U XUMHUYECKHE CBOWMCTBA, IMOJYyYCHUE U
npumeHenue. CoeMHEHNS KpeMHUs B ipupojae. OO01ue npeacTaBiaeHus: 00 OKCUe
kpemuust (IV) u kpemuueBoit kuciore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHel1ne CTpouTeNbHbIE MaTepHuasbl: KepaMuKa, CTEKJIO,
IEMEHT, OeToH, xkene300eToH. [IpoGnembl  0E30MacCHOr0  UCMOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHUE 0Opa3IOB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
IPOBE/ICHUE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB



UX TMPOTEKAHMS], OIBIThI, OTPaKAIOIIME (PU3MUYECKHE U XHUMHYECKHUE CBOMCTBA
rajoreHOB M HX COCIMHEHUN (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3liaMy XJIOPUA0B (TAIOT€HUIOB), O3HAKOMJICHHUE C 00pa3IaMu
ceppl M €€ COENMHEHUSIMH (BO3MOXKHO HCIIONb30BAaHUE BUIECOMATEPUAIIOB),
HaO0JI0/ICHKE TIpoliecca OOYTIIMBaHUs caxapa Mojl IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHUCIIOThI, U3yUYECHUE XUMUYECKUX CBOMCTB pa30aBIC€HHON CEPHON KUCIIOTHI,
MIPOBE/ICHNE KAaUeCTBEHHOW PEaKIMU Ha CyJIb(aT-uoH M HAOIIOJCHUE MMPU3HAKA €€
MpPOTEKaHusl, O3HAKOMJIEHHE ¢ (DPU3MUECKHMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), 00Opa3liaMy a30THBIX
u (GochopHbIX yI0oOpeHui, MoJlydeHne, cCOOMpaHne, paclo3HaBaHUE U U3yUCHUE
CBOWMCTB aMMHaKa, MPOBEICHUE KAYECTBCHHBIX PEAKUW HAa WOH aMMOHHUS U
dbochar-uoH W U3yYEeHHE TPU3HAKOB HUX TMPOTEKAHMs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), H3YUYCHHE MOJeNIed KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, (QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VTJIEM W YCTPOWCTBOM MPOTUBOrasa, IOJy4YEHHUE,
coOupaHue, paclio3HAaBAHHE U W3YUYEHUE CBOMCTB YTJIEKHCIIOIO ras3a, IpOoBEJICHUE
KauyeCTBEHHBIX PEaKIUii Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
NPOTEKAaHUs, O3HAKOMJIEHHE C TMPOAYKIHUEH CHUIMKATHON MPOMBIIUIEHHOCTH,
pElIEHHUE 3KCIEPUMEHTANBHBIX 337a4y Mo TeMe «BaxHelnmime HemeTauibl U HX
COEUHEHUSD.

MeTausibl 1 X COeIMHEHUS

OO6m1as XxapakTepUCTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHuss B llepuomnmueckoil cucreme xumudeckux osnementos /JI. .
MenpaeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTaioB. Metaiueckasi CBA3b U
METAJUIMYECKAs] ~ KPUCTA/UIMUECKas  PEemeETKa.  DIEKTPOXUMHUUYECKUW  psif
HaNpsHDKEHUM MeTawioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0Imue
CrocoObl TodyYeHus: MeTauioB. [loHsATHE O KOPPO3UMM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUM, OpOH3a)
Y UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie MeTaIbl: MONOXKEHNUE B llepuoanyueckon cucTEME XMMHUYECKUX
snementoB JI. M. MenpaeneeBa, CTpo€HUE WX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
du3nyecKkrue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U
TUJIPOKCUABI HATpusi W Kanud. lIpuMeHeHHe WIETOYHBIX METANIOB M HUX
COECIMHEHUM.

[IlenouHo3eMenbHBIE META/UIbl MarHMud W KajbLUU: TIOJIOXKEHHE B
Ilepnonnueckoi cucreme xuMuaeckux 3yemMenToB . . Menneneesa, ctpoenue ux
aTOMOB, HaXOXJeHue B npupoje. Puznueckue 1 XMMHUYECKUE CBOMCTBA MarHus U



Kasblus. Baxkueime coequHeHns Kaabiys (OKCUT, TUIPOKCHT, COJIN). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ yCTpaHEHHUS.

AJTOMUHUN: TI0J103)keHKE B [leproindeckoil CucTeMe XUMUYECKUX JIEMEHTOB
. WU. MenneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupojie. Pusndeckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUS.

Kenezo: nonoxenue B Ilepuoauueckon cUCTEME XUMUYECKUX JIEMEHTOB /l.
M. MenaeneeBa, CTpOCHME aroMa, HaxoXkiaeHue B mnpupoje. duszndeckue u
XUMHUYECKHEe CBOMCTRBA skene3a. OKCUIbI, TuIpOoKCcHIbl U conu xxenesa (I1) u xenesa
(IIT), ux cocTas, CBOMCTBA U MOJYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METa/lIOB M CIUIaBOB, HX (U3WYSCKUMU
CBOMCTBAMH, H3YYE€HHE  pE3yJbTaTOB  KOPPO3HH  METAUIOB  (BO3MOXKHO
WCIIOJb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHUCTBHUS OKCHJA
KaJIbI[Usl U HATpUs C BOJOW (BO3MOXKHO MCIIOJIb30BAHHE BHUIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS MKEJIE3a B KHUCIOPOJIE
(BOBMOXXHO  HCIIOJIb30BAaHHE  BHACOMATEPHATIOB), IPU3HAKOB  IIPOTCKAHUS
KaYECTBEHHBIX PEAKIIUM HA MOHBI: MarHusi, KAIbIIKS, aJIFOMAHUS, IMHKA, xeie3a (1I)
u xeneza (III), mequ (II), HaGmroEeHWE W OMUCAHHME MPOILIECCOB OKPAITUBAHUS
MJaMEHU HWOHAMU HaTpusl, Kaaus M Kalblusd (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), UCClIe0BaHNE aM(DOTEPHBIX CBOMCTB T'UIPOKCH/Ia ATFOMUHUS
TUJIPOKCHJIA [IUHKA, PEIICHUE 3KCIEPUMEHTAIBHBIX 3aJ1ad 10 TeMe «BaxkHeuue
METaJlJIbl U UX COCIMHCHUS.

XH¥MHUS M OKPYsKaIOLIasi cpeaa

Bemectsa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUUYCCKUX peakiui B ObITy. IlepBas momolipb mpu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HCHUE OKpYKarollel cpennl (mpeaesibHas AOMyCcTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Pons xumMuu B pemieHnn 3K0JIOTHYECKUX
npoosieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTtepuanoB (CTEKJIO, CIJIaBbl METaUIOB, MOJMMEPHBIE
MaTepHabl).

Mesicnpeomemmnbwie cesa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€ NpPU U3Yy4YEHUHU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTIIEJbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.



OO1ue ecTecCTBEHHO-HAayuUHble NOHATHA: Hay4YHbIH (PakT, IMIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOAUUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIH
3¢ eKT, TEXHOIOTHSI, MAaTEPHAIIBI.

dusuka: MmaTepus, aToM, IIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCT, MOJIEKYJIa, ANEKTPUUYECKUI 3apsij, MIPOBOJIHHKH,
HOJyIPOBOJHUKHU, JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yI10OpeHus, MUKPORJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPObL, IOJIE3HbIE
MCKOIIaeMbl€, TOITUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINHHOCTHBLIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHUSA IPOrpaMMbl OCHOBHOTO  OOIIETro
00pa3oBaHUs JIOCTUTAIOTCS B XOJIe OOyYeHMs] XUMHH B C€IUHCTBE YYEOHOU W
BOCIUTATEIBHOMN JIESITEIIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHSTHIMU B
oOIllecTBE MpaBWJIaMH W HOPMaMH TIOBEACHHS W CIIOCOOCTBYIOT IIpOIlECccam
CaMOITO3HAaHUs, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCS.

JIMYHOCTHBIE  PE3yJIbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMN U
paciIMpeHre OmbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpruoTH4YEeCKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAy4YHOMY HACJICAWI0, MOHUMAaHUS 3HAYCHUS XUMHUYECKONM HAyKh B >KU3HHU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMaImen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM U OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa U OOIIECTBA;

2) rpa:KIaHCKOro BOCIMTAHUS:

MPEJICTAaBJICHUSI O COLUMAJIBHBIX HOpPMax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOW H  APYrHMX  BUJAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOW COBMECTHOM MEATEIbHOCTH TPH
BBITIOJTHEHUH Y4YeOHBIX, IIO3HABATEIbHBIX 3aJlad, BBIMOJHCHUH XUMHUUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO
Y B3aMMOTIOMOIIIY B MPOLIECCE ATON yUeOHOU AeSTETbHOCTH, TOTOBHOCTU OIICHUBATh
CBOE TOBEJEHUE M TMOCTYIKM CBOMX TOBApPUIIEH C MO3HUIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI OCIIE/ICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 NMO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE U XMUMHUYECKOU pEeaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOININE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TIPEACTaBICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJTHOM CPENOM, O POJIM XMMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC TSI OOBSICHEHHS HAOJFOAAEMBIX IIPOILIECCOB U SIBICHUH,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEIIbCKOW KYJIbTYpbl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEJILHOM PabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, JOCTYIIHBIMM TEXHUYECKUMH CpEeJACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

HHTEpeC K OOYYEeHHIO W IIO3HAHHUIO, J0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOSKTHOM U  HMCCJIEAOBATEIHLCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH U YPOBHSA OOyYECHUS B
JlajdbHEHIIeM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHUE ILEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbI0, YCTAHOBKM Ha 3J0POBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUI U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOJIEHUS aTKOIoJisg, HAPKOTUKOB, KypEeHHS),
HEOOXOJIUMOCTH COOMIOJICHUS] TpaBUi OE30IACHOCTH TMPU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMH B OBITY U PeabHOM KU3HH;

S) TpyaA0BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccril U Tpyaa pa3IuuyHOro po/a,
YBOXXEHHUE K TPYly U pe3yJbTaTaM TPYAOBOM ACATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHECHHUS  IMPEAMETHBIX  3HAaHUM 10  XWMHH, OCO3HAaHHBIA  BBIOOD
WHIMBHUIYaJTbHON TPACKTOPUHU IPOJIODKEHUS 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHon TpodeccuoHanbHON NeSITEILHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B MPO(PECCHOHATILHOM Cpejie;

6) PKO0JIOrHYEeCKOro BOCIMTAHMS

HKOJIOTUYECKH 1€JIeCO00pa3HOE OTHOIICHUE K TPUPOJIC KaK UICTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBaHHWS, IMOHUMAHHUE LEHHOCTH 3JI0POBOIO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UIECKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
paBUJI OE30ITaCHOTO TTOBEICHUSI TIPH pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYAIIHIX,
YIPOXKAIOIIMUX 3I0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
peIIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIEW MPUPOTHOM CPEIION, JIJIS TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJBLHOIO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEeM M TMyTell WX penieHUs MOCPEACTBOM METOJOB XUMUH,
JKOJIOTUYECKOI0 MBILJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeranpeAMETHBIX pE3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHII,
runore3a, (¢akT, CHUCTEMa, TPOIECC, OKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEaMeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW U3 3TUX MPeaMETOB (POpMHPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOU KapTUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpPbIE oOecnedynBaioT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4€OHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue aAecTBUA:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIAEIATH UX XapaKTepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHATHUSIMHU), UCIOJIL30BaTh
MOHATHUS I OOBSICHEHUS OTIETbHBIX (DaKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUd,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3UM MEXIy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

YMEHHUE TPUMEHSATH B TMPOILECCE IO3HAHUSA TMOHATHS (MpPEIMETHBIE W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUKU MOJIEIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ »JJIEMEHTa), XuMUueckas QopMmyia U ypaBHEHHUE
XUMUYECKON peakluu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 3a/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKH U3Yy4aeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
PaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOPETEHUE OMbITa MO TJIAHUPOBAHWIO, OPraHU3allUd U MPOBEICHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoiliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanumeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HMHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHMHUYECKOTO COJEpPXKAaHUS, CIOPaBOYHBIC
nocobusi, pecypcel WNHTepHeTa), KpUTHUYECKH OLIEHUBATh MNPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METObl U 3alpOChl IPU MOUCKE U OTOOpE
UH(POPMALlMM U COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3aau OMpPEeAeIEHHOTO TUMA, TPUOOpETEHUE OMbITa B
o0JacTl HUCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIAJICHHE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbBHYIO (OpMY IpeCTaBICHUs HHPOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JHharpaMMaMy,
apyrumu popMaMu rpaduKi U UX KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJW3UpOBaThb B Ipolecce Y4YeOHOH W
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CENIbCKOTO XO3SICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXArOLEH NPUPOAHOU
cpensl.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

YMEHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AUAJIOTA U (WJIM) TUCKYCCHH) TIO CYIIECTBY
o0cyXnaeMoi TeMbl, (QOPMYIUPOBATH CBOM NPEAJIOKEHUSI OTHOCHUTEIHHO
BBIIIOJIHEHUS [TPEIOKEHHON 3a/1a4K;

YMEHUS  OPEACTaBIATH  IIOJYYEHHBIE  PE3YJIbTAThl  IO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OMbITa,
1a00paTOPHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BELIECTB, yYEOHOT0O MPOEKTA);

yMEHUsI y4eOHOrO0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéra OOLIMX MHTEPECOB U COIJIACOBAHMS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JEHWCTBUHM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PerynsiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSTEeIbHOCTh, BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelleHus YYeOHbIX U
ITO3HABATEJIbHBIX 33Ja4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJTOPUTM JIEUCTBUM IPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUsX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOW LEIU, YMEHHE
UCI0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B yCIOBUM 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB 10 OCBOEHHUIO 003aTEILHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JIaHHOW (QeaepasibHOM paboyelt MporpaMmon,
BBIJIETISIIOT: OCBOCHHBIE 00YUYaIOUIMMUCS HAYy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBui, crnenuduueckue ISl NpeaMeTHOW obsacth  «XUMHUs», BHUJIbI
NEATEIbHOCTH IO  TOJYYEHUIO HOBOTO  3HAHUA, €ro  HUHTEPIPETAUU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUSX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEMIECTBA, MOJb, MOJISIPHAS Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBI 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KJIacCHU(pUKAIM Ppeakiuil: peakiuu
COCOMHEHUSA, PpEAKIUU PpA3JI0XKEHUS, PEAKIUU 3aMEUICHUS, PEaKUUuU
0oOM€Ha, 7K30- U PHJIOTEPMHUUYECKUE PEAKINH, TEIIOBOU 3(pPeKT peakuuu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, palnyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIIPHASI KOBAJICHTHAsI CBSI3b, MOHHAA
CBS3b, HWOH, KaTHOH, aHHWOH, PacTBOpP, MaccoBas [0S BELIECTBA
(IpolLieHTHAsl KOHIICHTPAIIUs) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH MOHTHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPaICHU;

e HCIOJb30BaTh XHMHUYECKYI) CHMBOJUKY [IJII COCTaBlieHUS (HopMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTEMEHb  OKWUCJICHHS  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCYy COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOHW CBA3M (KOB&JICHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJjioxkeHus B [lepmoamyeckoil cucreme,
3aKOHOB COXPAHEHMUSI MAacChbl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh U XapaKTepU30BaTh TaONMMUHylO G(opmy Ilepuoanyeckoit
CUCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iuyaTh IOHATHS «TJaBHad
noarpynna (A-rpynmna)» u «mnobounas noxarpynna (b-rpynmna)», mansie u
OOJNBINIME TIEPHOJIBI, COOTHOCUTH O00O3HAUCHHUS, KOTOpPHIE HUMEIOTCS B
tabmune «llepuogmueckas cucrema xumudeckux a3nementoB J[. U.
MenpaeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001ee YuCo 3JIEKTPOHOB U
pacrpeielieHue UX MO 3JIEKTPOHHBIM CJIOSM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy M COCTaBy YYacTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3G (DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHUE MTPUMEPAMHU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKUX TMPEBpAIICHUA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XUMHYECKOTO DdJEMEHTa Mo QopMylie COEIUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO
XAMHUYECKOMN pPEeaKIuy;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACATEIPHOCTH — aHAJINA3
CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEMaTHU3alluio, KIacCH(pUKAIUIO,
BBISIBJICHUE TPUYHUHHO--CJICJACTBEHHBIX CBS3EH — i M3y4YEHHs] CBOMCTB
BCIIECTB M XHMHYECKUX PEAKIUH, eCTeCTBCHHO-HAyYHBIE METOIbI
MO3HAHUSI — HAOJIOJCHUE, H3MEPEHHUE, MOJICTUPOBAHUE, HKCICPUMEHT
(peanbHBIN U MBICTICHHBIN );

CJIEIOBATh MPaBUJIaM IMOJIb30BAHUS XUMHUECKOU TTOCYI0M U TaOOPaTOPHBIM
o0opyZoBaHMEM, a Tak)Ke IMpaBuUjiaM oOOpalieHusi C BeIIeCTBaMH B
COOTBETCTBHUM C HWHCTPYKIMSAMH TI0 BBITIOJHCHHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OMBITOB IO TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia M KHCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OIpPEACIIEHHON
MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKUE DIKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IEIOYEH U
KHUCJIOT C MOMOILbI0 HHAUKATOPOB (JIakMyc, (heHONIPTanernH, METUIIOPAHK

U ApyTHE).

K koniy oOyueHus B 9 kiacce npeaIMeTHbIe pe3ysibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOUIUXCS YMEHHIMA:

PacKphIBaTh CMBICII OCHOBHBIX XHWMHWYECKUX [MOHITUNA: XUMHYECKHUMI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBS3b, TEIJIOBOU A((HEeKT
peakinuu, MOJb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJIEKTPOJIHUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJIUTHYECKAS AUCCOLUMALMS, PEAKIHU HOHHOIO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIe U



HEOOpaTUMBbIE pEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, aJNIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBaJIeHTHaA, HMOHHas,
MeTaNIn4YecKas), KpucTauimueckas pemérka, Koppo3usi METalIoB, CIIaBbI,
CKOPOCTb XUMHUYECKON pPEaKIUHU, MPEIeTbHO TONMyCTUMas KOHIEHTpAIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATUI U
MPUMEHSTH ITH MOHATUS NPU OMHCAHUM BEIIECTB U UX MPEBPAILICHMUIA;
WCITOJIP30BAaTh XMMUYECKYI0O CHUMBOJHMKY JUIsI COCTaBJiCHHUS (hopmyl
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABA, MPUHAIIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHH o (opmysiaM, BUJ XUMUYECKOH
CBsI3W (KOBaJEHTHAas, WOHHAs, MeETAJIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XMUMUYECKOU (hopMmylie, XxapakTep Cpeibl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COEAVMHEHUW, THI KPUCTALINYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepmogmueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMaHWE: OINKCBhIBATh M XapaKTEPU30BaTh
tabnnunyio Gopmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIIME TEPUOJBI, COOTHOCUTH
0003HauYeHMsI, KOTOPBhIE UMEIOTCS B IEPUOANYECKON TaOJIHIIE, C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsn  sApa, oOOIIee YWCI0 DJJICKTPOHOB U pACHpeleieHHe UX IO
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpejenax MallbIX NMEepPUoJ0B U
TJIaBHBIX TOJATPYMI C YYETOM CTPOCHUS UX aTOMOB,;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKCIy W COCTaBy YYacTBYIOIIMX B pPEaKIHH
BEIIECTB, N0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKIasl OIMCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DSJIEKTPOJUTUYECKOM AMCCOIMAIMUA  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHMS peakIui, TMOATBEPKIAIIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEACTBOM COCTABJICHMS DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAMCHUNA B Pa3IAIHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOrO0 »JJeMEHTa 1o (opMyse CcoeauHeHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI TTO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

co0JIr01aTh IpaBUiia MOJIH30BAHUS XUMHUYECKOM MOCY10# 1 TabopaTOPHBIM
obopy/oBaHMEM, a TakK)Ke TMpaBuia OOpalleHHs C BEIICCTBAMH B
COOTBETCTBHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB 10 TIOYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkuciioro rasa);

MIPOBOJAUTH PEAKIIUH, ITOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTAB Pa3TMIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM ITYyTEM XJIOPHA-, OPOMHUI-, HOJUI-,
kapOoHat-, Qocdar-, cuaukar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W WOHBI M3YYCHHBIX METAJJIOB, MPHCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTraHUIECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIUTECIHBHOM IESITEIHHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTHU3aI|I0, BBISIBJICHUE TPUINHHO-
CJICJICTBEHHBIX CBSI3€H — JJISI M3YYCHHS CBOMCTB BEIIECTB U XMMHUYCCKHUX
peakiuii, E€CTECTBEHHO-HAyYHbIC METOABl TIO3HAHUS — HaAOIIOACHHUE,
U3MEpPEHHEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEeabHbIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayajibHble XMMHYECKHE TIOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ’ bubmuoreka [JOK

) MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BeriectBa 1 XuMHUECKHE 15 1 bubmnoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Paznen 2. Baxunelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

’ 00 oKkcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonarue o kucinorax 3 | bubnuoreka [JOK

’ U COMsIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | 1 bubnuoreka [IOK

’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837c¢

Uroro no pazaeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU




Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

31 " 7 Bbubmmoreka [JOK
) XMMHUECKHX S11eMEHTOB J1. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue
aToMa
X €CKas CBS3b.
39 OHMWI 7 CBAsh 3 Bbu6mmorexa [JOK
) KHCITHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
" 15 bub6mnoreka [IOK
TOro 1o pasaety https://m.edsoo.ru/7f41837¢c
P 3 bubmnoreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne /it P KourpoJubnbie | IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo M XUMH4YeCKHe peaKIMu
11 [ToBTOpEeHMEe U yriaybnenue 3HaHUN 5 | bubnnorexka IOK
' OCHOBHBIX Pa3/eNoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
10 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnorexka [IOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszueny 17
Pa3nes 2. HemeTa/uibl M MX coeJMHEHUSA
21 OO11ast XapakTepUCTUKA XUMUYECKHUX 4 | bubnuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTepUCTUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa LIOK
) PYIIBL. P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, Gpocdop u ux 7 1 Bubmmorexa LIOK
) PYIIIBL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO61as XapakTepUCTUKAa XUMHUUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubnmorexa [IOK
) N Py ' po https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJJIbI M MX COeANHECHUSA

. bu6mmoreka [IOK
3.1 O6me CROHCTRA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTamisl 4 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
HUroro no pazaeny 20
Pasznen 4. Xumust 4 OKpy:Kaomas cpeaa
4.1 B TepHaJIbl B )KU3HU YEJI0OBEKA 3 bubnmorera [TOK
) CHICCTBA 1 Matep https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE

Ne ara nudposLIe

Tema ypoka Koutpoasnbie | IlpakTuyeckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl
IIpexmer xumun. Poab xumnu B Eu6 OK
oTeka
1 JKU3HM YesoBeka. Teaa u 1 04.09.23 HoIHoT 1
https://m.edsoo.ru/ff0d210¢
BelllecTBa
ITonsiTe 0 MeTO/1aX MO3HAHUS B b K

2 )i 1 08.09.23 nommoreka 11O
XUMHHU https://m.edsoo.ru/ff0d227¢
[IpakTruyeckast padora Ne 1

3 «IIpaBuna paboThI B 1abopaTopuu u | 11.09.3 bubnuorexa [JOK
npUEMBI 0OpAIIICHHS C T https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 UucTele BemecTBa 1 CMECH. | 15.09.23 bu6mmoreka [IOK
Crioco0Obl pasiesieHust cMeceit o https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora Ne 2

5 «Pa3nenenue cmeceit (Ha mpumepe 1 18.09.23 bubmmorexa [IOK

8 . 4 P o https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN )»
b K

6 ATOMBI U MOJIEKYJIBI 1 22.09.23 nommorexa 110

https://m.edsoo.ru/ff0d2a6¢

7 XuMHYECKUE DJIEMEHTBI. 3HAKHU | 55 09.23 bu6mmorexa [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB o https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 [IpocTble u cliokHBIE BEllleCTBA 1 29.09.23 nonmotexa I1

https://m.edsoo.ru/ff0d2a6c¢




Bbubmmorexa [JOK

cUCcTEMaTH3allis 3HaHUI

A -MOJIEKYJISIPHOE YUYECHHE 02.10.23
? TOMEO-MONBRYIBPHOS ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa. bubmmoreka [JOK
10 06.10.23
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OtHocuTeNnbHAs MOJICKYIISIpHAs 09.10.23 bubmmorera [JOK
YIEP e https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1011 XUMHYECKOTO 13.10.23 bu6mmoreka [JOK
3JIEMEHTAa B COCAMHEHUH o https://m.edsoo.ru/ff0d350c
13 KomnngectBo BemecTtBa. Mob. 16.10.23 bu6mmoreka [JOK
Monspnas Macca o https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKUE U XUMUYECKUE SIBIICHUS. 50.10.23 bu6mmoteka [IOK
XuMuuecKas peaKiiust o https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
15 . 23.10.23
XAMHUYECKHUX peaKIuu https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. 271023 bubnmnoreka [JOK
XUMHYECKUE ypaBHEHUS o https://m.edsoo.ru/ff0d3b88
BrruucieHust KOJIM4ecTBa, MacChl
17 BEIECTBA 10 YPABHECHUSIM 06.11.23 buomorexa [OK
B ypaper e https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIHid
Knaccudukanms xumuaeckmx
18 eaKuui (CoelMHEHUs, pa3I0KEeHUs 10.11.23 bubnmorexa [IOK
peard A P ’ S https:/m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
i bu6mmorexa [IOK
19 sHnuKiIoneauct. O0o0IIeHHE U 13.11.23

https://m.edsoo.ru/ff0d40c4




Konrponsnas padora Nel mo teme

Bbub6mmorexa [JOK

20 17.11.23
«BelecTBa 1 XUMHYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocras
Ix bu6mmoreka [JOK
21 Bo3ayxa. Kucinopon — anemeHr u 20.11.23
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
Ouznyeckue 1 XUMHUIECKHe
” CBOMCTBa KHCIIOpO/ia (peaKIuu 24,1123 bubnnoreka [JOK
okucicHus, roperue). [Toustue 00 o https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOslI mosyueHus: KUCIopoaa B
i P bubnmuoreka [JOK
23 1abopaTopuH U MIPOMBIIIIIICHHOCTH. 27.11.23
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkLuu, MOHATHE O 01.12.23 bubnunoreka [JOK
TEPMOXHUMHUYECKOM YpPaBHEHHH, DK30- o https://m.edsoo.ru/ff0d4790
Y SHJAOTEPMUUYECKUX PEAKITUIX
Tonnuso (HeQTh, yroyib U METaH).
25 3arps3HeHue BO3/yXa, CIIOCOObI €ro 04.12.23 bromorexa OK
P A%, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
[IpakTuueckas padora Ne 3 o reme Bu6 110K
nOIMOTEKA
26 «[Tonydyenue u cobupanue 08.12.23
- P . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YUYEHHUE €r0 CBOMCTBY
7 Bonopon — anemeHT u npoctoe 111223 bubnmnoreka [JOK
BemecTBO. HaxosxaeHue B mpupojie o https://m.edsoo.ru/ff0d4dd0
dusznyuecKrue 1 XUMHUECKHE
. bubmuoreka [JOK
28 cBoiicTBa Bojopoaa. [Ipumenenne 15.12.23

BOJIOpO/IA

https://m.edsoo.ru/ff0d4dd0




Bbubmmorexa [JOK

2 I1 € 18.12.23
? OFUITHE O KHCTOTaX H CoIx https:/m.edsoo.ru/ff0d50d2

30 CriocoOsI osTyueHust BOJI0Opoja B 21223 bubmmoreka [JOK
nabopaTopuu o https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenue u cobupanue Boa0poIa 25.12.23 bubmorexa HOK

v . P AOPOAa, o https://m.edsoo.ru/ff0d4f42
W3Y4YE€HHE €TI0 CBOMCTB)

3 ModsipHbIii 006EM ra3oB. 3aKOH 29.12.23 bubnuoreka [IOK
ABorajzipo o https://m.edsoo.ru/ff0d542¢
Brrunciaenuns o0néMa, KOJIMYECTBA

bubmnoreka [IOK
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY 09.01.24
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00bEMY
Berancnenns 00EMOB Ta30B 1O

34 aBHEHMIO PEAKIIMU Ha OCHOBE 12.01.24 bubmorexa HOK
P peardt y . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHHH Ta30B
du3znyeckne 1 XUMHUIECKHIE b K

35 . 15.01.24 nommorexa O
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 06 19.01.24 bubmuoreka [JOK
WHJIUKATOpaxX R https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.

37 Hacrlmennsie 1 HeHACKIIIEHHBIE 2.01.24 bu6mmorexa [JOK
pacTBOpBI. MaccoBas 1014 BelllecTBa o https://m.edsoo.ru/ff0d5b40
B PacTBOpE
IIpakTuyeckas padora Ne 5 o Teme
«IIpuroToBiieHrE PACTBOPOB C bu6mmnorexa [JOK

38 P P P 26.01.24 1

OnpeIeIEHHON MacCOBOM 10M1€M
pacTBOPEHHOTO BEILIECTBA)

https://m.edsoo.ru/ff0d5eba




39 Konrtponsnast padora Ne2 o teme 590124 bubmumoreka [IOK
«Kucnopoa. Bogopoa. Boga» R https://m.edsoo.ru/ff0d6342
Oxcunel: cocTaB, KiacCUPUKALIUS, bu6mmoreka [JOK

40 02.02.24
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMUYECKUE CBOMCTBA

bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M 05.02.24
https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, 09.02.24 bubmnoreka [IOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XMUMHYECKHE CBOWCTBA 12.02.24 bubnuoreka LIOK
OCHOBaHHI R https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kimaccudukanms, 16.02.24 bubnnoreka [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XUMHYECKHE CBOWCTBA 19.02.24 bubnuoreka [JOK
KHCJIOT R https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIATypa,

(cpenine) P bubmuoreka [JOK
46 CHOCOOBI MONTYYEeHUS, XUMUYECKUE 22.02.24
. https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTryeckas pabora Ne 6. Pemenue

47 AKCTIIEPUMEHTAIIbHBIX 3324 10 TEME 26.02.24 bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX o https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

I'eneTnueckast CBSI3b MEKIY
48 KJIaCCaMU HEOPraHUYECKUX 01.03.24 bubmorexa HOK
. P o https://m.edsoo.ru/00ad9a50
COCTMHECHU I
O060061IeHre U cucTeMaTH3alus bubmmoreka [IOK
49 m H 04.03.24 nommoreka L

3HaHUHU

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




Konrtponsnast padora Ne3 o teme

Bbubmmorexa [JOK
50 "OCHOBHEIE KJIACCHI HEOPTAHHMYECKUX 07.03.24
. P https://m.edsoo.ru/00ad9ela
COEINHEHNH
[TepBbie MOMBITKY KIACCHPUKAITUN
Bbu6mmoreka [JOK
51 XUMHYECKHX 2JIeMEHTOB. [IoHsgaTHE O 11.03.24
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX FJIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 Ilepuonuueckas cucrema 15.03.24 bu6mmoreka [HOK
XUMHUYECKHX d1eMeHToB 1. U. R https://m.edsoo.ru/00ada52c
Menneneena
bubmuoreka [JOK
53 Ilepuronanl, rpynIIiel, HOATPYIIIILI 18.03.24
pHOA pyn Py https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX 270324 bubnnoreka [JOK
snep. M3orombl R https://m.edsoo.ru/00ada342
CTtpoeHune 3IeKTPOHHBIX 000JI0UEK
55 aTT(f)MOB BJIeMeHTEB ITepuoguueckoi 01.04.24 bubmmorexa TOK
pHO o https://m.edsoo.ru/00ada6bc
cucremsl /. . MenneneeBa
XapakTepucTuKa XUMUYIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 05.04.24 bubnuorexa [JOK
[Mepuomnueckoii cucreme /1. 1. o https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U TIPAKTUKH. J]. 08.04.24 bubmmorexa [JOK
. MenieneeB — y4€HBIM, TIeAaror u T https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIIEKTPOOTPHUIATEIHFHOCTh AaTOMOB Bubnmoreka IIOK
58 P pHl 12.04.24 s

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8




Bbubmmorexa [JOK
5 4! 1 15.04.24
? OHHaA XUMIAcCkas CBA3b https://m.edsoo.ru/00adac34
KoBanenTHas nossipHas XuMA4yecKas b K
60 p 1 19.04.24 nonmoreka 11O
CBSI3b https://m.edsoo.ru/00adaab8
KoBanentHas nenonsipuas bubnuoreka [IOK
61 1 22.04.24
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
2 1 26.04.24
6 Crenens, okncicHms 6.0 https://m.edsoo.ru/00adae28
9) _
63 KHUCIIUTEJIbHO-BOCCTAHOBUTEIIHHBIC | 02.05.24 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHU 1 06.05.24 Bubmorexa OK
https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4 o reme Bu6 110K
NOINOTEKA
65 . X 1 13.05.24
«Crpoenue aroma. XuMirdeckas https://m.edsoo.ru/00adb486
CBS3bY
66 PezepHblil ypok. O6001eHE U | 17.05.24 bubmorexa [IOK
CHCTEMAaTH3alus 3HAHUN R https://m.edsoo.ru/00adb33c
PesepBusblil ypok. O0001IEHNE 1 b K
67 PBHbI YP o 1 20.05.24 nommorexa 110
cCUcTEMaTH3alysa 3HaHUU https://m.edsoo.ru/00ad9cb2
63 PesepBHBIit ypok. 0606?16Hne u | 24.05.24 bubnmoreka [JOK
CHUCcTEMaTH3als 3HaHUU https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara nugposbIe
Tema ypoxka Konrtpoabnbie | IIpakTnueckue A p
n/n Bcero u3ydyeHusi =~ o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuii 3aK0H.

! [lepuoauueckast cucrema | 04.09.23 bu6mmoreka [IOK
XUMUYECKUX dyeMenToB 1. U. R https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

N bubmuorexa [JOK
2 CBOHCTB XMMHUYECKUX DJIECMCHTOB 1 08.09.23
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa | 11.09.23 bubnmnoreka [JOK
HEOPTraHMYECKHUX BEIIECTB o https://m.edsoo.ru/00adb7e2

4 Buael XUMHUYECKO CBSI3U U THUIIBI | 15.09.23 bu6nunorexa [JOK
KPHUCTAUTMYECKUX PEIIETOK o https://m.edsoo.ru/00adbac6
Konrtponshast padora Nel o teme
«[loBTOpEHUE U yriaybnenue 3HaHUN

5 P yEy 1 1 18.09.23
OCHOBHBIX Pa3JieIoB Kypca 8
KJ1acca

6 Knaccugukanus XuMmuaeckux | 22.09.23 bubmuoreka [{IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM o https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [IoHATHE O TOMOIE€HHBIX U 1 25.09.23 Bubmmorexa [IOK
PEAKIHH. R https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMUYECKOM bubmuoreka [IOK

8 1 29.09.23 1

paBHOBecuH. PAKTOPBI, BIUSIOIINE

https://m.edsoo.ru/00adc28c




Ha CKOPOCTbh XUMUYECKON pPeaKiuu
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

OKHCIIHTEILHO-BOCCTAHOBUTCILHEIC

bu6nmoreka [IOK

nUcconuanumsa. XuUMHUYECKUe
pEaKuK B paCTBOpax»

9 02.10.23
peakuunu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHUECKOMN BuG 10K
HOJINOTEKA
10 nccornanui. CHIBLHEIE U c1a0ble 06.10.23
A tat https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
" bub6 OK
11 HonHble ypaBHEHUS peakLMil 09.10.23 nbnuorexa 11
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMI B CBETE MPECTaBICHUN 13.10.23 bubnmnoreka [JOK
00 3JEKTPOTUTHYECKOM o https://m.edsoo.ru/00add5d8
IUCCOLHAIINT
XHUMHU4YeCcKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 16.10.23 bubmotexa LHOK
pel . o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIUAIIIN
bu6mmoteka [IOK
14 Ilonstue o ruaponuse coiei 20.10.23
P https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMAaTH3aIIHS 53.10.23 bubmuorexa [JOK
3HaHUU o https://m.edsoo.ru/00addd 12
[IpakTuyeckas pabora Ne 1.
16 «Penrenue skcriepuMeHTAILHEIX 27.10.23 bubnnorexa LIOK
P o https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast padota Ne2 o teme
«DIEKTPOIUTHUECKAS b K
17 P 06.11.23 nommoreka 11O

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




OO01mas xapaKTeprCTUKA TaJIOTEHOB.

bubmuorexa [JOK

18 XUMHYECKHE CBOICTBA HA IIPUMEPE 10.11.23
P p https://m.edsoo.ru/00addfe?
xJjiopa
Xnoposogopoa. CojssHas KHCIIOTA,
P P . bubnmoreka [JOK
19 XUMHUYCCKHEC CBOUCTBA, IOJIYUYCHHUE, 13.11.23
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o reme
20 «lTonydyeHne CONTHOM KHCIOTBI 17.11.23 bubmmorexa [IOK
ya N N ’ o https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boluucnenus no ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEAKLINN, €CIIH OANH 20.11.23
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B H30BITKE
” OO1as XxapakTepuCTHUKA DIIEMEHTOB 41123 bubnmoreka [JOK
VIA-rpymisr o https://m.edsoo.ru/00ade64a
ANIOTpOMHBIE MOAU(PUKAIIUH CEPBI.
Haxoxnenue cepol u eé bubmmoteka [IOK
23 FICHHE Cep 27.11.23 uomorexa [
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBo0pO, CTPOEHHE,
P P P bubnuorexa [JOK
24 (bu3nUecKre 1 XUMHUYECKHe 01.12.23
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIIOTA,
25 ¢busnyeckue 1 XUMHYECKHE 04.12.23 bubmorexa [TOK
. o https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHUE
XUMHUYECKUE PeaKluu, JeKAaIlIUe B
OCHOBE ITPOMBIIIUICHHOTO CIIoco0a bu6nunoreka [JOK
26 p 08.12.23 1

IIOJIy4YEHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpY>Karolen cpeibl
COCJIMHEHUSIMU CEPhI

BrlunciieHrne MaccoBOU 10N

bu6nmoreka [IOK

27 11.12.23
BBIXO0J1a IPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepUCTHKA DJIIEMEHTOB
VA-rpynmel. A3or,

28 aCIIPOCTPAHEHHUE B IPUPOJIE 15.12.23 bubnnorexa LIOK
pactipoctp PHpOJIE, R https://m.edsoo.ru/00adeea6d
(bu3HUYECKre U XUMUICCKHEC
CBOMCTBA
AMMHaK, ero pU3ndYecKue u

. bubmuorexa [JOK
29 XUMHUYECKHE CBOUCTBA, IOJIyYCHHE 18.12.23
https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas pabora Ne 3 o reme
30 «ITomyyenune amMmMuaka, U3yueHue 22.12.23 bubnmorera TOK
i > 133 e https:/m.edso0.ru/00adf180
€ro CBOHCTBY»

31 A3OTHas KUCI0Ta, €€ PU3NIECKUe 1 55 1223 bubmuorexa [JOK
XUMHYECKHE CBOICTBA T https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX

32 nob0pennii. XuMHUUeCKoe 29.12.23 bubmorexa LHOK
YAODPCHIH, . e https:/m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKaroIel Cpeibl
COEIMHEHUIMH a30Ta
Docdhop. Oxcnn dhochopa (V) u

33 (boc:li))o pHasI KI/ICJ‘I((i))Ta (b(blfl)m(qez:}cne " 09.01.24 Bubmmorexa [IOK

P . o https://m.edsoo.ru/00adf68a
XUMHUYECKHAE CBOMCTBA, TTOJIYICHUE
Hcnons3oBanue ¢ocdaros B Bubnunorexa IIOK
34 (b (b 12.01.24 1

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arps3HeHne
MIPUPOIHOH cpenbl hochaTamu

Yraepon, pacripocTpaHEHHE B

bubnmoreka [IOK

33 :Eii?{ii;i:iiz;zizz 1 1>.01.24 https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux puznyeckue
1 XMMHYECKHE CBOICTBA. BuGmorexa [JOK
36 DKoJoru4eckue npoOIemsl, 19.01.24 hitps://m.edsoo.rw/00adfebe
CBSI3aHHBIE C OKCUJIOM YIJIepoaa
(IV)
N bubmuorexa [JOK
37 VYronpHas KucioTa U €€ Cou 22.01.24 hitps:/m.cdsoo.r/00ac006¢
[IpakTuueckas padorta Ne 4 o Teme
18 "[losrydeHue yrieKucioro rasa. 26.01.24 bubmuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ac027¢e
kapOoHaT-uoH"
[TepBoHayanbHbIE MOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O 29.01.24 Bubmaorexa ITOK
https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX YIIIepoaa
. bubmuorexa [JOK
40 Kpemnuuii u ero coeguHeHust 02.02.24 hitps://m.cdsoo.ru/00ac080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue sxcnieprMeHTaIbHbBIX 05.02.24 bubmuoreka [IOK
3a11a4 no Teme «BaxkHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS»
KonTponbnas padota Ne3 o teme
42 «BaxkHeume HeMeTallJIbl U UX 09.02.24 bubmmorexa [IOK

COCONHCHUA»

https://m.edsoo.ru/00ae0e18




OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Merajuinueckas CBs3b U

bu6nmoreka [IOK

43 12.02.24
MeTaJUInYecKas KpUcTajuinyecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOIICTBA METAJLJIOB. BuG 1OK
NOJINOTEKA
44 DIEKTPOXUMHAYECKUAHN P, 16.02.24
p . P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJJIOB
OO6m1re criocoObl MOTyYSHHS
meTtaiuioB. CruiaBel. Beruncienus
45 0 YPaBHECHUAM XUMHUYECKUX 19.02.24 buGnnorexa LIOK
yp _ R https://m.edsoo.ru/00ae1156
peaKiuii, €ciii OJUH U3 PEarcHTOB
COJIEPKUT MPUMECH
bu6mmoteka [IOK
46 IlonsTre o KOppoO3UU METAIIIOB 22.02.24
PP https://m.edsoo.ru/00ae1278
bubmnorexa [IOK
47 [IlenounbIe MeTAIIIBI 26.02.24 1
https://m.edsoo.ru/00ae14b2
OKCHUIOBI U TUOAPOKCUIBI HATPUA U bubmnorexa [IOK
48 g APOKCHIET Hatp 01.03.24 1
KaJus https://m.edsoo.ru/00ae14b2
€JI0YHO3EeMEIILHBIE METAJIIBI — bubnnorexa IIOK
49 m . . 04.03.24 &
KaJblIUU U Mariuu https://m.edsoo.ru/00ael5e8
50 Bakuelinme coeTMHEHNS KAJIbIIN 07.03.24 bubmmorexa TTOK
a B T https://m.edsoo.ru/00ae15e8
O0001IeHre U CUCTEMAaTU3AIIHS
51 H} & 11.03.24
3HAHUH
JKécTkocTh BOABI U CIOCOOBI €8 b K
5o )i 15.03.24 noanoreka 11O

yCTpaHEHUS

https://m.edsoo.ru/00ae1886




[IpakTuyeckas padora Ne 6 o Teme

R " bubmuorexa [JOK
53 "}KeCTKOCTL"BoLLLI U METOJIBI €€ 18.03.24 https://m.edsogru/OanlaCS
yCTpaHEHUS
. bubnmoreka [JOK
>4 Amommsii 22.03.24 https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCUIA U 01.04.24 bu6mmoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Kereso 05.04.24 https://m.edsoo.ru/00ae1d86
Oxkcubl, TUIPOKCUIIBI U COTTU bubnmnoreka [JOK
57 08.04.24
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
53 O606HvleHI/Ie Y CHCTEeMaTH3aIus 12.04.24
3HAHUI
[TpakTuueckas padora Ne 7.
59 Pemenue sxcnepruMeHTaNbHbBIX 15.04.24 bu6muoreka [IOK
3a7a4 1o reme «BaxHeiimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJTHH
60 U3 pEareHToB JIaH B U30BITKE WU 19.04.24 bubmuoreka [IOK
COJEPKUT IpUMeCH. Brruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJIH BBIXOJIa MTPOYKTa
peaknun
61 OGO6H}CHI/IC Y CHCTEeMaTH3aIus 2.04.24
3HAHUI
Kontponbnas pabota Ne4 mo teme
62 «BaxHele MeTaaIbl 1 UX 26.04.24

COCOUHCHUA»




63 BemectBa u Mmatepuaisl B | 02.05.24 bubnmoreka [JOK
HOBCEIHEBHOM )KU3HH YEIOBEKA o https://m.edsoo.ru/00ae3f50
64 XI/IMI/IHGCKOCvBanH3HeHI/Ie | 06.05.24 bubnmnoreka HOK
OKPYXKaIOLIEN Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perrennn | 13.05.24 bubnmoreka [JOK
9KOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHuE 1 | 17.05.24 bubmmoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepeHuslil ypok. O6001meHE U | 20.05.24 bu6nnoreka [IOK
CHCTEMATHU3ALINS 3HAHUIN R https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U | 24.05.24 bu6moteka [IOK
crCcTeMaTH3aIus 3HAHU R https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10O 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus 8 xinace. ['abpuensa O. C., OctpoymoB U. I'., Cnagxos C. A.
Xumust 8 xnacc. ['abpuansia O.C.
Xumust 9 xiacc. ['abpuensia O. C., OctpoymoB U. I'., Cnankos C. A.
Xumust 9 xnace. ['abpuansa O.C.

COopHUK 3a/1a4 U YIPaKHEHUN AJ1s cpeiHel mKoubl. XomuyeHko W.T.

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

Kasepuna A.A. Xumus. [Inanupyemsie pesynbratel. Cuctema 3azanuil. 8-9

KJ1acchl: ocoOue i yuurenen ooueodpazoBarenbHbIX yupexxaeHuil / Kasepuna A.A.,
Wsanona P.I"., lo6potun [.YO. mox pex. I'.C. Kosanésoii, O.b. JlorunoBoit. — M. :
[Ipoceemenue, 2013 — 128 c. (PaboTaem 1o HOBBIM CTaHAAPTAM).

Xumust. Tematndeckuit konTposb 8-9 kimaceel / A.A. KaBepuna, I'.H Mom4anoBa,
M.I". Cuactuna. — M. : U3natenscTBo «HarmonansHoe oOpasoBanuey, 2022 — 160 c.

Oo6mas metoauka o0ydeHust xumuu B mkose / P. I'. iBanosa, H. A. 'opoauiiosa,
Jo6poTtun,A.A. Kasepuna u np.; noz pea. P. I'. IBanosoii. M. : [Ipoga, 2008 —319 c. —
(Poccwuiickas akagemusi 00pa3oBaHUsl YUUTEIIO).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/00ae0d0a
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