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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl COCTAaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTeiIbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE (QenepaabHON
paboueil mporpaMMbl BOCIIUTaHUSA U C YYETOM KOHLECHIMM NPENoAaBaHus y4eOHOro Impeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[Iporpamma 1o XuMuu Ha€T MpPEACTAaBIEHHE O LENX, oOIIel cTpaTeruud oOydeHHs,
BOCIIUTaHUS W pa3BUTHS OOyYarOMIMXCS CPEACTBAMU Y4YeOHOrO NpPEAMETa, YCTaHABJIMBAET
00s13aTesIbHOE TIPEAMETHOE COJEpKaHue, MPeAyCMaTpUBAET paclpesieleHue ero mo Kjiaccam U
CTPYKTYPHUPOBaHUE IO pa3zesiaM U TeMaM IIPOrpaMMbl [0 XUMUH, ONPEeIIseT KOJINYECTBEHHbIE
¥ KaUYeCTBEHHBIE XapaKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO ITOCIIEA0BATEILHOCTD H3yYCHHUS
XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTMKU y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIUXCsl, OTPEACISIET BO3MOKHOCTH MTPEIMETA ISl peaTn3aiun
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeiIbHOM HpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TpeOOBaHMU K pe3ylbTaTaM OOYYeHHUS XMMHU Ha
YPOBHE LIeJIel U3yUCHHsI MPEeIMETa U OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEILHON JESITEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHWEe XUMHH CITY’)KUT OCHOBOW sl (POPMHPOBAHUST MHUPOBO33PEHUS 00yUJaIOMIETocs, €ro
IpeCTaBIeHUI 0 MaTepUAIbHOM €MHCTBE MHUpPa, BAXKHYIO POJIb UTPAOT (OPMHUpPYEMBbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPIUU U 00 DBOJIOIMHU BEIIECTB B MIPUPOJE, O MYTAX
pelieHuss T100anbHBIX MpoOJeM YCTOHYMBOIO pPa3BUTHUS UEJIOBEUYECTBA — CBIPHEBOM,
SHEPreTUYeCcKoi, MUIIEBOM U 3KOJIOrHYecKor 6e30acHOCTH, MPOOIeM 3paBOOXPAHEHHUS.

W3yuenne XWMHUHU: CIIOCOOCTBYET pealu3aliii BO3MOXXHOCTEW JUIsI CaMOpPAa3BUTUS H

(bopMHUpOBaHUS KYJIbTYPBbI

JMYHOCTH, €€ 001el 1 (PyHKIMOHATbHONW I'PaMOTHOCTH; BHOCHUT BKJIaJ B (JOPMHUPOBAHUE

MBILIUIEHUS] U TBOPUYECKUX CITOCOOHOCTEN 00y4aroluXcs, HABbIKOB ux

CaMOCTOSITENIbHON  yueOHOH NeSITebHOCTH, 9KCHEPUMEHTAIBHBIX U

MCCIIEIOBATENILCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEHEBHOW KU3HH, TaK U B

npoeCCHOHATLHOMN e TETFHOCTH; 3HAKOMUT CO CIEIM (KON HAYYHOTO MBIIUICHUS,

3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsJIa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS

OTBETCTBEHHBIM 3TaroM B ((OPMUPOBAHUH €CTECTBEHHO--HAyYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLLIEHHSI K €CTECTBEHHO--HAYYHBIM

3HAaHUSIM, K TIPUPOJIE, K UEIOBEKY, BHOCHT CBOW BKIJIAJ B JKOJOTHYECKOE OOpa3oOBaHHE
oOyJaromuxcs.

JlanHble HampaBieHUS B OOYYEHMHM XUMHUHU OOECIEUMBAIOTCS CIEUU(PUKON coaepKaHMs
y4eOHOTO MpeMeTa, KOTOPBIH SABISETCS MeIarorniecky aIanTHPOBaHHBIM OTpaKeHneM 0a30BOH
HayK{ XMMUU Ha OTIpe/IeIEHHOM JTarle e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00m1Iero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHME
00y4aromyUMHUCs CUCTEMbI MIEPBOHAYATIBHBIX MOHATUN XUMHH, OCHOB HEOPTaHUYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrtpykTypa coiep:KaHUsI MPOrpaMMbl 10 XMUMHU C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydenuto. CopepikaHHe CKIIAJbIBACTCS U3 CHUCTEMbI MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbl TMOHATHM O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHW30BaHBI IO TMPHHIIMITY MOCIEIOBATEIBHOTO PAa3BUTHSl 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4€HHs O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

— MPECTaBICHUH 00 AMEKTPOIUTUYECKOM TUCCOIMALINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKHU IOJYYCHHBIX U
OCMBICJICHHBIX (paKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OAHOTO YPOBHS K APYTrOMY, BBITTOJIHSS
(GyHKLINU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHne NPOrpaMMbl MO XHUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO NPEACTABICHUS O
XUMHYECKOM COCTaBIIOIIECH HAydyHOM KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOH IPUPOJBL,
LIEHHOCTHOT'O OTHOLIECHUS K HAYYHOMY 3HaHUIO U METOJaM II0O3HAaHHUs B HayKe. M3ydeHne xumun
IPOMCXOIUT C IIPUBJICYEHUEM 3HAHUH U3 paHee N3yueHHbIX YUeOHBIX IpeAMETOB: «OKpYXKaroIui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu u3ydeHnrn XUMHH TPOUCXOIUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JeITEeIbHOCTH YeJIOBEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpHI. 3ajada y4eOHOrO IMpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUH — BaKHEHIIUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX O0000MmIEHHH MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B
IpUOOILICHNN K HAYYHBIM METOJIaM IO3HAHUS NPH U3YYEHUH BEILECTB U XMMMUYECKUX PEaKLuil, B
dopMHpOBaHMM W PAa3BUTUM  IIO3HABATENIbHBIX YMEHMH M  UX  INPUMEHEHUH B
y4eOHOIIO3HABATEIIbHOW U y4eOHO-UCCIEI0BATEIbCKOW JEATENbHOCTH, OCBOCHUU IPaBUII
0e3011acHOro 00pallleHus ¢ BEIIeCTBaMH B [TOBCEJHEBHOM JKU3HU.

[Ipy u3yyeHMM XMMHUM Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (OpMHUPOBAHHE HHTEIUICKTYAIIBHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYZIHUYECTBY, CAMOCTOSITEIILHOMY TPUHITHIO PEHICHUH, CIOCOOHOW aJanTUpOBaThCs K
6I)ICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

— HaIpaBJI€HHOCTh OOY4YEHMs] HAa CHCTEMaTHYECKOE MpPHOOIIEHHE OO0yYaroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTENbHONM  JEATEIBHOCTH, HAy4YHbIM  METOJAaM  IIO3HAHWA,
(GOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— obecrieueHne YCIIOBUM, CHOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYUYAIOIIMMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMHGT@HHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

— ¢opmupoBanue o6Omel GyHKIIMOHATEHON M €CTeCTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
qrclie yMEHHU 00BSCHATH U OLIEHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJIyYE€HHBIE MPU M3YyYEHUU XHUMUH, MPUMEHATh UX MpPHU pElIeHUH MpoOJieM B MOBCEIHEBHOMN
JKU3HU U TPYJIOBOM IEATENBHOCTH;

— (hopmupoBaHue y 00yJarOmUXCsl TYMAHUCTUYECKUX OTHOIICHUM, TOHUMAHHS [IEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH LielecooOpa3HOro MOBEAEHUS B OBITY U
TPYIOBON JEATENBHOCTH B IENSIX COXPAHEHHS CBOETO 370POBbS U OKPYXAIOMICH MPUPOTHOU
Cpepl;

— pa3BUTHE MOTHUBAIMH K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl ¥ HAPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.

OO1iee 4ncIO YacoB, OTBEAEHHBIX JUIS M3YYCHHS XUMHUU HA YPOBHE OCHOBHOTO OOIIETo
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68
qacoB (2 yaca B HEZEIIO).

COJEP/)KAHUE OBYYEHUA



8 KJIACC IlepBoHaya/ibHble XMMHUYECKHE MOHSITUS

[Ipenmer xumun. Posib XuMuu B )KM3HH Yel0BeKa. XMMUs B CUCTeMe HayK. Terna u BeliecTna.
duznyeckue CBONCTBA BEIIECTB. ArperaTHoe cocTosiHue BeulecT. [loHsTre o MeToax mo3HaHus
B xuMuH. Yucteie BemecTBa U cMecu. CriocoObl pa3/ieneHus cMecei.

ATOMBI U MOJICKYIJIBI. XuMuueckue diieMeHThl. CUMBOJIBI XUMUYECKUX DJIIEMEHTOB. HpOCTBIe
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas ¢popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BelecTB. OTHocuTenbHas aToOMHasg Macca. OTHoOcUTENbHAs MOJIEKYJsSpHas Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

Komunuectso BemecrBa. Moinbs. MoisipHas macca. B3auMocCBsA3b KOJIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacy€Tol mo hopMmynaM XUMHUYECKHX COSTUHEHUI.

®usznueckue W XUMHYECKHE SBJICHHUS. XHUMHUYECKass peakuus M €€ NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kiaccudukanus XUMUYECKHX peakiuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm: 3HAKOMCTBO C XMMHYECKOM MOCY0H, MpaBuiIaMu paboThl B
nabopaTopuu U MpuéMaMu o0palieHus ¢ J1abopaTopHBIM 00OPYIOBAHUEM, H3YUCHHE U ONMCAHUE
bu3nyecKuX CBOMCTB 00Pa3I[0B HEOPraHWYECKUX BEIIECTB, HabM01eHue (hrU3HuecKuXx (TU1aBIeHUE
BOCKa, TasiHUE JIbJla, PACTUPAHKE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALUS BOJIbl) U XUMUUYECKUX
(ropeHue cBeuyW, MPOKATUBAHWE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHCIOTOM)
SBJICHUH, HA0JIIO/IEHUE U ONMCAaHUE IPU3HAKOB MIPOTEKAHUS XUMUYECKUX PeaKLUi (pa3ioKkeHue
caxapa, B3aMMOJEMCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pazioxeHue ruapokcuaa meau (1)
IpU HarpeBaHUU, B3aUMOJEHCTBUE *kene3a ¢ pacTBopoM conu meau (II), uzyuenume crnocoOoB
pa3feneHuss CMecel: ¢ TIOMOIIBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHUE, TUCTHUIUIALUS,
xpomaTorpadusi, IpoBeIeHNE OUUCTKH TOBAPEHHOI cOoJM, HAOII0ICHIE U ONHUCAaHUE PE3yIbTaTOB
IIPOBEJICHUS OIbITA, UJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAcChl, CO3/JaHUE MOJIEIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

Baxneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech ra3zoB. CocraB Bo3nyxa. Kuciaopon — 37aeMEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucioposia B mpupoje, Gpu3ndeckue U XMMUYECKHe CBOWCTBA (PeaklUu TOpeHHs).
Oxcupnpl. Ilpumenenue xkuciaopoga. CrocoObl MOIy4deHHMs] KHCIOpoAa B Jaboparopuu M
npoMmblIeHHOCTH. KpyroBopot kuciopona B npupoge. O30H — amnoTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoit »(p¢deKkT XUMHUYECKOM peakuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- U
DHAOTEPMHUUYECKUE pEaKIMHU. TOINIMBO: Yroib M METaH. 3arps3HEHUE BO3AYyXa, YCHIIECHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — anemenT u npoctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoje, Gpuznyeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOoObI osyyeHus. Kuciots! u comu.

Mossipablii 00b€M Tra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnyeckue cBoicTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelieHHbie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTH BemiecTB B Boje. MaccoBasi 10l BellecTBa B
pactBope. XUMHUeCcKue cBoWcTBa Boabl. OcHOBaHMA. Posib pacTBOPOB B NMPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupoje. 3arpsi3sHeHHE MPHUPOAHBIX BoJ. OXpaHa M OUYMCTKa
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannyeckux coeaunennii. Oxcunpl. Knaccugukaius okcuaos:
cojieobpa3zymomue (OCHOBHBIE, KUCIOTHbIE, aM(poTepHbIe) U HecosieoOpasytone. Homenknarypa
okcu10B. Du3nyecKkre U XMMUUYECKre CBOcTBa okcuoB. [loydyenne okcuaos.



OcnoBanus. Krnaccudukanus OCHOBaHMH: IIETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
HomeHnknarypa ocHoBanuii. dusndyeckue M XUMUYECKHE CBOMCTBA OCHOBaHMU. [lomyueHue
OCHOBaHUH.

Kucnorsl. Knaccudpukarmms kucnor. Homenknarypa kucinor. Ousznyeckne U XUMHUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosned. @usznyeckue U XuMUuUeckue cBoucTtBa cosieil. [lomydenue
COJICH.

I'enernueckas cBA3b MCXKIY KilaCCaMHU HEOPTaHUYCCKUX COCHHHGHHﬁ.

Xumuueckuii IKkcnepumenm: KaueCTBEHHOE OIIPEACIICHUE COAEPKAaHUS KHUCIOpPOJA B
BO3/yX€, OJIy4YeHHE, COOMpaHue, paclio3HaBaHUE M U3yYeHHE CBOWCTB KUCIOPOAa, HAabI0AeHne
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJAOM U YCIIOBHSI BOBHMKHOBEHHS M IPEKPAILCHUS] TOPEHUs
(mo>xapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB M OTIMCAHUE X CBOMCTB, MOJIy4eHUE, COONpaHHE,
pacro3HaBaHHE U U3y4EHHE CBOMCTB BOJOPO/ia (TOpEeHNUE), B3aUMOACHCTBHE BOJOPOA C OKCHIOM
Meau (II) (BO3MOXHO HCIIOJIB30BaHKWE BHUIACOMATEPUAIOB), HAOJIOJICHHE OOpPA3IOB BEIUIECTB
KOJIMYECTBOM | MoOJb, HCCIIEJOBaHME OCOOCHHOCTEH pacTBOPEHHUS BEILECTB C pPa3IMYHOMI
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MACCOBOM J10JIe PaCTBOPEHHOIO
BEIIECTBAa, B3aUMOJACHCTBHE BOABI C MeTalulaMM (HaTpueM M KajabuueM) (BO3MOXKHO
UCIIONIb30BaHUE BHUACOMATEpUAJIOB), MCCIEAOBaHHE OOpa3lOB HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIAacCOB, HAOJIOJIEHUE M3MEHEHUs OKpPacKW HWHIUKATOPOB B pacTBOpax KHUCJIOT U
1ienoueH, u3ydyeHue B3aumoseiicteus okcuaa meau (1) ¢ pactBopom cepHOI KUCIOTHI, KUCIIOT C
METaJUIaMH, PEAKUUi HEUTpaIu3aluM, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE
OJIHOTO METajula JPYI'MM W3 pacTBOpa COJM, pPELICHHE HKCIEPUMEHTAJbHBIX 3aJau IO TeMe
«Baxueimme K1acchl HEOPraHMUECKUX COCIUHEHUIN».

IMepuonuveckuii 3akon u Ilepuoanueckasi cucrema xumuuyeckux djaementoB [l. WU.
MenpnesieeBa. CTpoenne aToMoB. XUMH4YeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBbie MOMBITKU KJIaCCU(PUKALIUNA XUMUYECKUX dNIeMeHTOB. [loHATHE O rpymnmax CXOIHBIX
AIIEMEHTOB (LIEJIOYHBIE U IIEIOUHO3EMENbHBIE METAJUIbI, TAJIOI€Hbl, UHEPTHBIE Ta3bl). DJIE€MEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U THUJPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepumonnueckass cucrtemMa XuMMH4YecKuX »dieMeHToB J[. U
MenneneeBa. Koportkonepuoanas u amuHHomepuoaHas ¢opMmel [lepuonndeckoil cuctembl
xumuueckux asnemeHTtoB . WM. MenneneeBa. Ilepuoapl u rpynnbl. DPU3HYECKHN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonel. DnekTponsl. CTpoeHuE IIEKTPOHHBIX
ob6osouek aroMoB TiepBbIX 20 xumudeckux dieMeHToB [lepmoamueckoit cucremsr [ U.
MenneneeBa. XapakTepuCTHKa XMMHYECKOIO 3JIEMEHTA IO €ro mnoJokeHuto B Ilepnoanueckoit
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH MU3MEHEHHS paJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U NepruoJam.

3nauenue [lepmoanueckoro 3akoHa W lleproanyeckol CUCTEMBI XMMHUYECKHX JIEMEHTOB
JUIs pa3BUTHS HayKy U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTHas (monsipHast " HETIOJISIpHAsT ) CBSI3b.
DJIEKTPOOTPUIIATETILHOCTh XUMHUYCSCKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okuciaeHusd. OKUCIUTEILHO--BOCCTAHOBUTEILHBIC pEeaKunu. Hpoueccm OKHUCJICHUA
U BOCCTaHOBJICHUS. OKHCIIUTEH U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: W3y4eHHE OOpa3IOB BEIIECTB METANIOB U HEMETAJIOB,
BSaI/IMO,ZIeI\/IICTBHe THAPOKCHAa OUHKA C pacTBOpaMU KHUCIOT H IIICJ'IO‘-IC?I, IMPOBEACHUEC OIIBITOB,



WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiun
Pa3NoXKEeHUs], COSTUHEHNUS ).

Mescnpeomemmnuie ceasu

Peanuzanust MeXNpeaIMETHBIX CBS3€U MPU U3YYEHHH XMMHHU B 8 KJIACCE OCYIIECTBIISIETCS
Yyepe3 UCTIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX TOHSATUH, TaK U OHSITHH, SBJISIOMINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOT' O LIUKJIA.

OO6mue ecTeCTBEHHO--HAYYHbBIC MTOHSATHS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCU(PUKALUs, TMEePUOJUIHOCTh, HAOIIOEHUE, OJKCIEPUMEHT, MOJACIUPOBaHNE,
M3MEpPEHUE, MO/JIETb, SIBJICHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsj, BEIIECTBO, TEJNO, OO0OBEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (pU3MUYecKWe BEIMYMHBI, €IWHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3 1161, COIHIIE.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpacdus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TOPOJIBI, MTOJIC3HBIC UCKOTIACMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo 1 XMMHYECKasI peaKmusi

Ilepuonuueckuit 3akoH. Ilepumoamueckas cucrema XuMHYeCKuUx 3nemMeHToB [, U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMUYECKUX AJIEMEHTOB
MEPBLIX TPEX MEPUOIOB, KalWs, KAJIbIUS MU UX COCAMHEHUN B COOTBETCTBUHU C IOJIOKCHUEM
a1eMeHTOB B [lepuonueckoit cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMUECKUX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U BUAA XUMUYECKOUN CBA3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BeEIIECTB. XHMHUYECKHUE CBOICTBa
BEILIECTB, OTHOCSUIMXCSA K PAa3IMYHBIM KJIAcCaM HEOPTraHUYECKUX COEAUHEHHM, M€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanmss XuMUuecKuX peakivii 1Mo pa3IuYHbIM MPU3HAKaM (10 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 (PEKTY, IO UBMEHEHHUIO CTETICHEH OKHUCTIEHUS
XUMHYECKHX DOJIEMEHTOB, M0 OOpaTMMOCTH, 1O YYacTUIO Karaiau3aTopa). OK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHUSI.

Ilonsatue o CKOpPOCTH XUMHYSCKOMN pCaKkIuu. [Tousarue 00 O6paTI/IMBIX u H606paTI/IMBIX
XUMHYCCKUX PCAKIIUAX. IToHsTHE O TOMOT'SHHEIX U FETCPOrCHHBIX PCAKIIUAX. ITonsTue o katanuse.
IlousTHE 0 XMMUYECKOM paBHOBECHUMU. q)aKTopBI, BJIMAIOIIHUE HA CKOPOCTH XHUMHYCCKOM pakuuun
" TTOJIOKCHHUC XUMHUYCCKOTO PABHOBCCHA.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, SHGKTpOHHBIfI OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM PCaKuru. CocraBienue ypaBHeHI/IfI OKHCIINTCIBHO--
BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oamanca.

Teopust 37EKTPONUTUYECKON AUCCOLUMALUU. DJIEKTPOIUTHl M HEAIEKTPOJuThl. KaTHoOHBI,
aQHUOHBI. MexaHHM3M MCCOLMALINY BEUIECTB C Pa3JINYHBIMU BUJAMHU XUMUYECKOH CBs3U. CTeneHpb
nucconranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiiuun MoHHOTO OOMEHA. YCIOBHS NMPOTEKAHUs peakiuii MOHHOrO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiui. CBOMCTBa KHCIIOT, OCHOBAaHUM W COJEH B CBETE
IpeCTaBICHUN 00 PIEKTPOTUTHUECKON Aucconnanyy. KauecTBeHHbIE peakiiii Ha HOHBI.
[Tonatne o ruaponuse cone. Xumuueckuit kcnepumenm: O3HAKOMIICHHE C MOJEISAMU
KPUCTAIIMYECKUX PEUIETOK HEOPraHWYECKUX BEIECTB — METAJIOB W HEMeTayuloB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpHIA HATpus), MCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTHU
XUMHYECKOM  peakuu  OT  BO3JACHCTBUS  pa3luWYHBIX  (aKTOpOB,  HCCIEIOBaHUE



3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpoOIlecca TUCCOLMALMN KHUCIIOT, MIeI04Ye U coei
(BO3MOXHO HCIIOJIb30BAHUE BHUIEO MATEPUAIOB), MNPOBEACHHE OIBITOB, WUIFOCTPUPYIOLIUX
NpU3HAKW TPOTEKaHUsl peakiuil HoHHOro oOmeHa (oOpa3oBaHHE OCaJKa, BBIICICHUE Ta3a,
o0pa3oBaHHUE BObl), ONBITOB, WILTIOCTPUPYIOIINX IPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peaklMH pas3oKEHUs, COEAUHEHMs), PaCIO3HABAHME HEOPraHMYEeCKHUX
BEIIECTB C MOMOUIbIO0 KAYECTBEHHBIX PEaKLUi Ha HOHBI, PELICHIE SKCIIEPUMEHTANBHBIX 3a/1a4.

HemeraJibl M MX coeJHHEHUS

O6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTEIICHU
okucneHus. CtpoeHne u (U3NUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XHMUYECKHE
CBOIicTBa Ha mpuMepe XJiopa (B3aUMOJCICTBHE C MeTaUlaMH, HEMEeTajulaMH, MIeJI0uYaMu).
XnopoBogopoa. ComnsiHas KHCIIOTa, XUMUYECKUE CBOMCTBA, MOTyYeHue, npuMeHenue. [eiicteue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHM3M 4YelloBeKa. BaxHeilline XJopuasl U UX HaX0XKJIECHUE B
pUpoie.

OOmast xapakrepuctuka 3j1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M cepbl. AIJIOTPOIIHbIE MOAU(DUKAIIMN KHCIOPOAa U cepbl. XMMHUECKHE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHHE, (pU3MUECKHMEe W XUMHUYECKHE CBoicTBAa. OKCHIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCcHUIoB. CepHas KHcIoTa, (hU3MUYecCKHe U XMMHUYECKHE CBOWCTBA
(oOmmme Kak mpeAcTaBUTENs Kiacca KHCIOT U crenuduaeckne). XUMHUSCKUE PEAKITIH, JISKAITUE
B OCHOBE ITPOMBIIIJICHHOTO CIIOCO0a MOJIYy4eHUs CEpHOU KUCTOTHI. [IpruMeHeHue cepHoit KUCIIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyibgaT-uoH. HaxoxxneHue cepbl u eé
COCIMHEHUHN B IIPUPOAE. XUMHUECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSMU CEPbI
(KUCIIOTHBIE HOXKU, 3aTrPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OOmass xapaktepuctuka 3yeMeHTOB VA-rpynnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble CTENEHU OKHUCIeHHUs. A30T, paclpocTpaHeHUEe B Hpupoae, QU3UUecKue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupojae. AMMHaK, ero pu3nuecKkue 1 XMMHYeCKHe
CBOWCTBA, MOy4YeHUE U puMeHeHne. Comu aMMOHHUS, UX (U3NYECKHE U XMMHYECKHE CBOHCTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHMs. A30THas KHCJIOTa, €€ MOJy4YeHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (0OlIME Kak MpeICTaBUTENsl Kiacca KHUCIOT H
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJIeH aMMOHMS B KayecTBE MHHEpaJIbHBIX
ynoOpeHnil. XuMHu4ecKoe 3arpsi3HeHHe OKPY)KaIoILeH cpellbl COeTUHEHUAMHU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBbI U BOJOEMOB). Docdop, amioTponHble MOAUPUKALUU
doctopa, ¢pusznyeckne u xumuueckue cpoiicrBa. Okeup dochopa (V) u docdopnas kucnora,
¢usznueckue M XHMMHMUYECKUE CBOICcTBa, mnosydeHue. Vcnomb3oBanue (ocpaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapakrepuctuka 3i1eMeHTOoB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHH OKUCIIEHUsS. YTIEpo, alIOTPONHbIE MOJU(PUKALIMY, paCIPOCTPaHEHUE B
npupoje, pusnueckue U XuMudeckue cBoiictsa. AncopOuus. KpyroBopor yriaeposa B npupoe.
Oxkcupapl yraepoaa, ux GU3NYECKUE U XMMUYECKUE CBOMCTBA, JEHCTBHE HA YKUBbIE OPraHU3MBI,
NOJy4eHHE U MPUMEHEHHEe. DKOJIOTHYecKHe MpoOsieMbl, CBA3aHHbIE ¢ OKcHaoM yriepoaa (IV),
TUII0TEe3a II00aJbHOrO MOTEIUICHUS KJIMMaTa, TapHUKOBLIHN 3¢hdekT. YrosnbHas kucnoTa u e€ comu,
ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, MOJyyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBIL. Mcnonp3oBaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIUIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

IlepBoHauanbHbBIe MOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHHUSAX YIIIepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, ITIMLIEPUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKHI
YII€BOI0POAOB (Yrojib, IPUPOAHBIHN ra3, HeQTh), MPOAYKTHI UX MepepadboTKu (OEH3HH), UX POJIb B
ObITY U HpoMbIIIeHHOCTU. [IoHATHE O OMONOrMYecKH BaKHBIX BEIECTBAX: >KUpax, Oenkax,



YII€BOAAX — M HUX POJIM B JKU3HU 4eJIoBeKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKHUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckue W XHUMHUYECKHE CBOWCTBA, IOJyYe€HHE U IPUMEHEHUE.
Coenunaenuss kpemMHus B mupupone. OOmme mnpencrasienus o0 oxcuae kpemuus (IV) u
KpeMHHEeBOU kuciaote. CHIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxuHemme
CTPOUTENIbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, I[eMEeHT, OeToH, keie300eroH. I[Ipoliembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TOBCEIHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm: W3ydeHUE 0OpPa3IOB HEOPraHMUYECKHUX BEIIECTB, CBOICTB
COJITHOM KHCJIOTBI, MPOBEIEHUE KAaYECTBEHHBIX PEaKlIMil Ha XJIOPHA-UOHBI U HaOIIOJCHUE
NPU3HAKOB HMX TPOTEKAHUs, OMBITHI, OTpakarouue (U3NYECKHEe W XUMHUYECKHE CBOICTBa
TaJIOTEHOB U UX COEIMHEHUH (BO3MOKHO HCIOJB30BaHUE BUJICOMATEPHAIIOB), O3HAKOMIICHUE C
o0pa3maMu XJOpHUI0B (TaJOr€HUIOB), O3HAKOMJICHHE C 00pa3namMu cepbl U e€ COCTUHEHUSIMHU
(BO3MOYHO MCTOJIb30BaHUE BUCOMATEPHUAIIOB), HAOIIOACHHE IpoIiecca O0YTIIUBaHUS caxapa MmoJ
JICUCTBUEM  KOHLEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, M3Y4CHME XMMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KHCIOTHI, MPOBEACHUE KAaYeCTBEHHOW peakiuu Ha Cynb(ar-uoH u
HaOmo/IeHue Mpu3HaKka e€ MPOTEeKaHUs, O3HAKOMJIeHHE C (U3MYECKUMHU CBOWCTBAMHU a30Ta,
docdopa 1 ux coequHEHUI (BO3MOKHO HCIIOIB30BAHUE BUICOMATEPHAIIOR), 00pa3liaMy a30THBIX
u QochopHbIX ynoOpeHHi, mMoaydeHHe, cOOUpaHHe, pacro3HaBaHUE W H3y4YCHHE CBOICTB
aMMHaKa, MPOBEJICHUE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U ¢ochaT-MoH U U3ydCHHE
IIPU3HAKOB HX IPOTEKaHUs, B3aUMOJECHCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIBIO
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB), U3yUCHHE MOJIETIEH KPUCTANTNYECKUX PEIIETOK
anMasa, rpadura, QyjuiepeHa, 03HaKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOras3a, Moxy4eHue, coOupanue, paclio3HaBaHUE U
U3Y4YEHHUE CBOMCTB YIJEKUCIOrO rasa, MPOBEIEHHUE KAaueCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YYEHHUE TPU3HAKOB UX IPOTEKAHMS, 03HAKOMJIEHHUE C MPOAYKLIMEN CUITMKATHON
MIPOMBILUIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTaibl U UX
COCTMHEHU».

MeTaJuibl M UX COCAMHEHUS

OO6mast xapakTeprUCTUKa XUMUYECKUX IEMEHTOB — METAJJIOB HA OCHOBAHUHM UX MOJOXKEHUS
B Ilepnonnueckoi cucreme xumudeckux simeMmeHToB [[. M. MenpaeneeBa U CTpOCHHUS aTOMOB.
Crpoenne MeraymuioB. Mertamnnueckass CBsI3b U METAJUIMYECKas KpHUCTAIIMYECKas peneTka.
DIEKTPOXUMUYCCKUN PpsAJl HANPsHKEHUH MeTaioB. (Du3nueckrue W XUMHUYECKHE CBOMCTBA
metauioB. O6mmue cnocoObl MoiydeHus MeTayuloB. [IoHATHE 0 KOPPO3UH METANJIOB, OCHOBHBIE
crocoObl 3aumThl UX OT Koppo3uu. CriaBel (CTallb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) U HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lesnounbIe MeTauIbL: TONIOKEeHUE B [leproanyueckoil cucteMe XuMu4eckux nemMeHToB 1. Y.
MeHnpneneeBa, CTpoeHHME HX aTOMOB, HAaxOXKJIE€HHE B Inpuponae. Pu3nUecKMe M XMUMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI M THIPOKCHUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[IlenoyHo3eMenbHbIE METAJUIBI MATHUK U KaJIbLMI: TIOJIO)KEHKE B [lepuoanyeckoi cucreme
xuMmuueckux anemeHtoB JI. M. MeHneneeBa, CTpOEHHE MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
dusnueckrie 1 XUMHYECKHE CBOIICTBA MarHusa M KajdblMsg. BakHeHmme coenWHEHUS KaabIHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUSI.

AmomuHuil: nonoxeHue B Ilepuonnueckoin cucrteme xumuueckux snemeHTtoB [[. U.
MenpneneeBa, CTpOEHHUE aTOMa, HaXOXJIEeHHUE B mpupoje. Ou3znueckue 1 XMMUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSI.

Kenezo: mnonoxenue B Ilepuonumueckoit cucremMe xumudeckux »siemeHtoB . U.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoae. PuU3nuecknue 1 XMMHUYECKUE CBOMCTBA



xene3a. Okcunpl, rugpokcuasl U conu xkenesa (II) m xemesa (III), ux cocras, cBoOWCTBa M
HOJy4YeHHE.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHHE C O0pa3llaMM METAIJIOB U CIUIAaBOB, HX
(¢U3NUeCKUMHU  CBOMCTBaMH, M3yYCHHE pE3yJIbTATOB KOPPO3UH METANIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIbIIHSI U HATPHSI C
BO/ION (BO3MOKHO HCIOJIb30BaHHE BHJIEOMATEPHAIIOB), UCCIIECIOBAHUE CBOWCTB JKECTKON BOJBI,
mpolecca TOPEHHUsl XKele3a B KHCIOpoJe (BO3MOXKHO HCIIOJIB30BaHUE BHICOMATEPHAIIOB),
MPU3HAKOB MIPOTEKAHUS KAUeCTBEHHBIX PEaKIUil Ha MOHbI: MAarHUsI, KaJIbLIMs, aTFOMUHUS, [IUHKA,
skenesa (II) u xenesa (I11), menu (II), HabmroieHne U onMICaHKUE MTPOLIECCOB OKPAILIUBAHUS IIJIAMEHU
WOHAMH HATPUsI, KK ¥ KaJIbIUs (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB), HCCIICIOBAHUE
aM(pOTEepHBIX  CBOMCTB THAPOKCHAA  AJIOMUHUS M  TUAPOKCUAA LHHKA, pELICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaykHelre MeTaIbl U UX COSTMHCHUSD.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa 1 Marepualibl B MOBCEAHEBHOW KHU3HU uejoBeka. be3omacHoe ucmonb3oBaHUE
BCIICCTB M XWMHYCCKUX peaknuid B ObiTy. [lepBas momomis IpH XUMHYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMUYECKOE 3arps3HCHHE OKpYKaoIMehH cpenbl (peaebHas JOMyCTUMas KOHIICHTPAIHsI
Beulects, gaiee — [I/IK). Ponp xumum B pelieHuu 3KOJOTMYECKUX MHpoOsieM. Xumuueckuii
IKCnepumenm:

n3ydeHne o0pas3loB MaTepHANIOB (CTEKJIO, CIUIABBI METAIJIOB, MOJMMEPHBIE MAaTEpUAIbI).

Mesicnpeomemmuuwle céa3u

Peanuzanusi MeXIpeIMETHBIX CBsI3€d MPU U3YYCHHH XMMHH B 9 Kilacce OCYyIIECTBISETCS
Yyepes3 UCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U TIOHSITHM, SIBIISIONTIXCS
CUCTEMHBIMU JJIsl OTJICJBbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT0 IIUKIIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIN3,
CHHTE3, KiacCu(pUKalus, NEePUOTUYHOCTh, HAOIIOACHUE, OSKCIIEPHUMEHT, MOACIHUPOBAHNUE,
U3MepeHHe, MOJIETh, SIBICHUE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepHAIIbI.

dusuka: MaTepus, aroM, OJJIGKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIHI,
paIMOaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYECKUN 3apsii, TPOBOJHUKH, TMOIYIPOBOIHUKH,
TVDJICKTPUKH, (HOTODIIEMEHT, BEIIECTBO, TEIO0, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, Tra3,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKas pEIIETKa, CTIaBhl, (PU3HMUECKHE BETUUNHBI, €TUHUIIBI
U3MEpEHUs, KOCMHYECKOE TPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢dotocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MHHEpAIbHBIE YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIEC TOPO/IBI, MTOJIE3HBIE UCKOIAEMBIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IMPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3yabTaThl OCBOCHHS MPOrPaMMBbl OCHOBHOT'O 00IIIET0 00pa3oBaHuUs
JOCTUT'AKOTCA B X01€ O6y‘—IeHI/I$I XUMHUHU B €AUHCTBEC y‘-Ie6HOI\/'I U BOCIIMTATEIILHOU ACATCIIBHOCTU B
COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUICKHMHU COIMOKYIIBTYPHBIMHU U
JTlyXOBHOHPABCTBEHHBIMHU I[CHHOCTSIMU, IIPUHITHIMH B OOIIIECTBE MPABUIAMU H HOPMaMH
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CAaMOTIO3HAHUS, CAMOPA3BUTHS U COITUAITU3AIIUU
o0yJaromuxcs.



JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOLINXCSl PYKOBOACTBOBATHCS
CHCTEMOM NMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMHI U PACHIMPEHHE OMbITA JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) NATPHOTHYECKOI0 BOCIIMTAHUS: LIEHHOCTHOTO OTHOLIEHHA K

OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HACJIe/IMI0, TIOHUMaHUs 3HAaYE€HUS] XUMUYECKOH HayKH B )KM3HHM COBPEMEHHOI'0 OOLIECTBa,
CIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(POpMALKEH O IePEeIOBBIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHpa 1 00IIeCTBa;

2) rPaKIAHCKOT0 BOCIIHMTAHMSA: IIPEJICTABICHUS O COLUAIBHBIX HOpMax U

IIPaBUJIAX MEKIMYHOCTHBIX OTHOILIEHHUH B
KOJIJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOH U APYrUX BUAAX NESATEIbHOCTH, TOTOBHOCTHU K
pa3sHOOOpa3HOM COBMECTHOM IEATEIbHOCTH IIPU BBINOJIHEHUH Y4EOHBIX, I03HABATEIbHbBIX 33/a4,
BBIMOJTHEHUHM XUMHYECKHUX IKCIEPUMEHTOB, CO3JaHUH YU€OHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO U B3aMOIIOMOIIH B MPOIIECCE ITON yueOHOMN AESITENTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJCHUE U MTOCTYIKH CBOMX TOBApULIEH C MO3ULIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIEJCTBUI MOCTYIKOB; 3) HEHHOCTH HAYYHOI'0
MO3HAHUS: MUPOBO33PEHYECKUE MPECTABICHUS O BELECTBE U XUMUYECKON PEAKIIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJIAIOLINE OCHOBY IS
MNOHUMAaHMS CYLITHOCTH HayYHOH KapTUHBI MHUpa, IPEICTABICHHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SIX YEJIO0BEKa C IPUPOIHON Cpeioi, O poiIu
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH; M03HABATEIbHbIE MOTUBBI, HAIIPaBJIEHHBIEC HA
HOJIy4EeHHE HOBBIX 3HAHUN 110 XUMUH,

HE00XO0AUMBIE /17151 00BCHEHHS HAOII0AaeMBIX TPOLIECCOB U SIBIICHU, TO3HABATEILHOM,
MH(OPMALIMOHHON M YNTATEIbCKON KYJIbTYphl, B TOM YUCJIE HABBIKOB CAMOCTOATEIbHOU paboThl
C Y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMH TEXHUUYECKUMH CPEICTBAMU
MH(OPMaLIMOHHBIX TEXHOJIOTHI; MHTEpEC K 00YUEHHIO U MIO3HAHUIO, JTF0003HATEIbHOCTD,
TOTOBHOCTb U CLIOCOOHOCTb K

caM000pa30BaHMIO, IPOESKTHON U UCCIIEI0BATEIbCKON IEITETbHOCTH, K OCO3HAHHOMY BBHIOOPY
HalpaBJIEHHOCTH U YPOBHs 00yueHUs B JanbHeinem; 4) GopMUpOBaHHUs KYJIbTYPbI
3A0POBbSI: OCO3HAHHUE LIEHHOCTHU XU3HHU, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH

Ha 37I0pOBbIN 00pa3 )KM3HU, OCO3HAHUE MOCIEACTBUM U HENMPUATHE BPEIHBIX TPUBBIYEK
(ynotpebieHus ajikorosi, HApKOTUKOB, KypeHHs), HEOOX0IMMOCTH COOIIOAEHUSI TPABUI
0€30MacHOCTH NP O0pALEHUH C XUMHUUYECKUMHU BEUIECTBAMU B OBITY M pealbHOM KU3HHU; )
TPYAOBOI0 BOCIIUTAHMSA: HHTEPEC K MIPAKTUUECKOMY M3YyUEHUIO podeccuii u Tpyna
Pa3IMYHOTO PO/, YBAKEHNUE K

TPYAY U pe3yabTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHUS
NpPeMETHBIX 3HAaHUN TI0 XUMHUH, OCO3HAHHBII BHIOOP MHANBUIYAIbHOM TPAEKTOPUHU
IPOI0JDKEHHUs 00pa30BaHUs ¢ yYETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMMH,
00IIIeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIIeTHON TPO(eCCHOHATBEHOM AESITEIBHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATLCS B PO ecCHOHaIbHOU cperie; 6)
IKOJIOTMYECKOro0 BOCIMTAHUSA: SKOJIOTMUECKHU 1eJIecCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK
VCTOYHMKY )KH3HU Ha 3eMiie,

OCHOBE €€ CYIIeCTBOBaHMUs, TOHUMaHNe [IEHHOCTH 370pPOBOI0 U 06€30MacHOro 00pasa *KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBbIO,



OCO3HaHUE IIEHHOCTH COOIOACHHUS MTPaBUIJI 0€30IIaCHOTO MTOBEICHUS TP pabOTe C BEIIECTBAMH,
a TaKKE B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JTFOCH; CITOCOOHOCTH IPUMEHSTh
3HAHUS, TIOJydaeMble IIPH U3YYCHUH XUMUH, JUTS PCIICHUS 3a/1a4,

CBSI3aHHBIX C OKPY)KAFOIICH MPUPOJTHOMN CPeOH, JIJIsl TIOBBIIICHHUS YPOBHS SKOJIOTHYSCKOM
KYJIBTYPBI, OCO3HAHHS III00ATBHOTO XapaKTepa SKOJIOTMYeCKHX IPO0JIeM U IyTeH X PeIICHUS
MOCPEACTBOM METOJIOB XUMHUH, SKOJIOTHIECKOTO MBIIIJICHHS, YMCHHS PYKOBOJICTBOBATHCS MM B
MO03HABATEIILHON, KOMMYHHUKATUBHOM U COLIMAIBLHOU MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaAMETHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBIE 1151 OpMUPOBAHUS
MHUPOBO33pEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSs, IPUHIIUII, TUIIOTe3a, (haKT, CUCTEMA,
IpoIIecC, SKCIIEPUMEHT U APYTOE. ), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUM U3 ATUX NPEeIMETOB ()OPMHUPOBATH IPECTABICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MUPA, U YHUBEpCaIbHbIE yueOHbIe NeiicTBUA (II03HABATEbHbIE,
KOMMYHHUKAaTUBHBIE, PETYJISTUBHBIE), KOTOpPbIE 00ecreunBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AEATEIbHOCTH.
Ilo3HaBaTe/IbHBbIE yHHBepcaabHble yueOHbIe AelicTBUs Ba3oBble 1oruyeckue geiicTBuA:

YMEHHUS MCII0JIb30BaTh MPUEMBI JJOTMUYECKOIO MBILIICHHS! P OCBOSHUM 3HAHUIA:
PAaCKpBIBATh CMbICII XMMUYECKUX MOHATUHN (BBLAEIATH UX XapaKTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATHAMMU), UCIIOJIb30BaTh MOHATHUS JUIsl OOBACHEHUS
OTJENIbHBIX (DAKTOB U ABJICHUMN, BBIOMPATh OCHOBAHMS U KPUTEPUHU AJIS KiIacCUPUKALUU
XUMHUYECKHMX BEUIECTB U XMMUUECKUX PEaKLIUi, yCTaHABIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3H
MEXy 00bEKTaMH U3yYEHUSs, CTPOUTD JIOTHUECKUE pacCyk1eHUs (MHAYKTUBHBIE, I€1yKTUBHBIE,
10 aHAJIOTUH), €JIaTh BBIBOJbI U 3aKIIIOUEHUS; YMEHUE IIPUMEHATh B IIPOLIECCE [TO3HAHUS
HNOHSTUS (IPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEININ, UCTIOIb3YEMbIE B XMMHUH, TPEOOPA30BbIBATH LIIMPOKO
IpUMEHSeMbIE B XMMHUU MOJIENIbHbIE MPEICTaBIECHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeckas GopMyiia U ypaBHEHHE XUMUYECKOM peakuy — P pelieHUH
y4eOHOMNO3HABaTENIbHBIX 3a/1a4, C Y4ETOM 3TUX MOJEIbHBIX PECTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKHY U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIUil, BEISIBIATH O0IME 3aKOHOMEPHOCTH, TPUYMHHO-CJIE/ICTBEHHbIE CBSA3U U
IPOTUBOPEUMS B U3y4aeMBbIX IIpOLecCcaX U SIBJICHUSIX.

Ba3oBble uccienoBarelbCKUe JeHCTBHSA: YMEHHME HCIOJIB30BaTh I1OCTABICHHBIC

BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHMS, a
TaKXe B Ka4eCTBE OCHOBBI JIIs1 (POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKACHUI; MPUOOPETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHU3ALMH U
IIPOBEJEHUIO YYEHUUECKHUX
HKCIEPUMEHTOB, YMEHUE HAOMIIOIaTh 3a XOJI0M IIPOIIECcCa, CAMOCTOATENBHO IPOrHO3UPOBATh €TI0
pe3ynbTat, popMyaupoBaTh 0000IEHUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBaHMsI, COCTABIIATh OTUET O IpojenanHoi paboTe. Pabora ¢ uHdopmanueii: ymenue
BbIOMpaTh, aHAJTM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALINIO PA3TUUYHBIX BUJIOB
1 (OpM IpeICTaBICHHUS], TOTYYaeMYIO U3 Pa3HbIX UCTOUHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa
XUMHUYECKOT'0 CO/IEpPIKaHusl, CIPaBOYHBIE TOCOOMS, pecypchl IHTepHEeTa), KpUTUUECKH OLEHUBATh
IIPOTUBOPEUYMBYIO U HEJAOCTOBEPHYIO MH(OPMALIMIO; YMEHUE MPUMEHITh pa3iNuHble METOAbI U
3arpockl IpU MOUCKe U 0TOope HHpOpMaIK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIOJIHEHUS YIEOHBIX U TO3HABATEIBHBIX
3ajja4d ONpeesIEHHOrO THUIIA, IPHOOPETEHNE OMbITA B 00JACTU UCIIOJIb30BaHUS
MH(OPMaLMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIa/IeHNE KYJIbTYPOi aKTUBHOTO



WCIIOJIb30BAHUS PA3IMYHBIX TTIOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BEIOMPATH ONTUMATBHYIO
dbopmy mipeacTaBieHus HHGOPMAIMU U WILTIOCTPUPOBATH pellaeMble 3aa9 HECIOKHBIMH
cXeMaMHu, AuarpaMMaMi, IpyrumMu hopmMamu rpad@uKd ¥ ©X KOMOMHAIIMSAMU; YMEHUE
HCITOJIB30BaTh U aHAJTM3UPOBATH B IIpoIiecce YICOHOW U UCCIIeI0BATEIbCKOM

JEATEeTLHOCTH MH(GOPMAIIUIO O BIMSHUYU IPOMBIIINICHHOCTH, CEJIBCKOTO X035 HCTBA U TPaHCIIOpTa
Ha COCTOSIHHE OKpY Karolel mpupoaHoi cpeapl. KoMMyHUKaTHBHbIE YHUBEPCAJIbHbIE
yueOHbIe 1eliCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ AUaora U (WiK) TUCKYCCUU) TIO CYIIECTBY
00cyxaaemMoi TeMbl, GOPMYITUPOBATH CBOM MPE/I0KEHUSI OTHOCUTEIIHHO BBITTOJTHCHHS
MIPEIOKEHHOM 3a1a91; YMEHHUS MPEACTABIAThH MOJYYCHHBIC PE3YIbTaThl TIO3HABATEIHHOM
JIESATETLHOCTH B YCTHBIX
Y TIMCbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIUIO PE3YyIbTaTOB BBIIIOJHEHHS] XUMUUECKOTO
JKCIIEPUMEHTA (JIA0OPATOPHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA); YMEHUS Y4EOHOTO0 COTPYTHUYECTBA CO CBEPCTHUKAMH B
COBMECTHOM MO3HABATEIILHON U
MCCJIEI0BATENLCKOM JIEATETLHOCTH IIPU PEIICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE yuéTa
00X WHTEPECOB M COTIIACOBAHUS MO3UIUH (0O0CYKICHUSI, 00OMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIMS COBMECTHBIX JIEUCTBUH, OMPE/IeTICHHE KPUTEPUEB IO OLIEHKE
KauyecTBa BBIIIOJIHEHHOH paboThl U Apyrue). PeryasiTuBHble yHUBepcaibHble yueOHbIe
aelicTBUA:

YMEHHUE CaMOCTOSITEIbHO ONIPENETSATh LETU ACSITEIIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATH ¥ IIPH HEOOXOIUMOCTH KOPPEKTHPOBAThH CBOIO JISATEILHOCTh, BELIOUPAThH
Haubosee 3¢ hekTUBHBIE CIOCOOBI pelieHus y4eOHbIX U O3HABATEeIbHBIX 3a7ad,
CaMOCTOSTEIIbHO COCTABJIAThH WJIM KOPPEKTUPOBATH MIPEIJIOKCHHBIA aJITOPUTM JICUCTBUH TIPH
BBITMIOJTHEHHUH 3a/IaHUH C YUETOM MOTYyYEHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00beKTax —
BEIECTBAX U PEaKIMsIX, OLIEHUBATh COOTBETCTBHE MOTYYEHHOTO pe3ysIbTaTa 3asiBICHHOI 1IeNy,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJJaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO0 OCBOCHUIO 0053aTETLHOTO COICPKAHUS,
YCTaHOBJICHHOTO TaHHOM (hesiepalibHON paboyelt mporpaMMoid, BBIJEISIFOT: OCBOSHHBIE
o0yyaromuMucs HaydHble 3HaHUS, YMEHUS U CIIOCOObI IeHCTBUH, crienuduyeckue s
MpeAMETHOM 001acTu « XUMUSD, BUIBI IEITETLHOCTH TI0 MOTYYEHUI0 HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, TPe0OPa30BaAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX.

K xonmy oOydeHnus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIM:

* pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUM
AIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS),
BAJIECHTHOCTh, OTHOCUTEJIbHAS! aTOMHAs M MOJIEKYJISipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MaccoBast OJIsl XUMHUECKOTO dJIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHU/I, KHUCTIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKast
peaxiusi, Kiaccuukaiys peakiuid: peakiui COeIMHEHUs, peaKIINK Pa3I0KESHHsI, PEaKIIuU
3aMEIIeHMs], peaKIIMi 0OMEeHa, IK30- U SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBOH 2P (DEKT peakinu,
SIPO aTOMa, DJIEKTPOHHBIN CJION aToMa, aTOMHast OpOUTalb, paInyC aTOMa, XUMUYECKast CBS3b,
TOJISIPHAS M HETIOJISIpHAs! KOBAJICHTHAsS CBSI3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, PACTBOD,
MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

* WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX MMOHATHH U IPUMEHSATH 3TH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;



* HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJIeHUs (hOPMYIT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

¢ OIIPEACIIATh BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX, CTCIICHDb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy coeuHeHul no ¢popMyiaM, BUJ XUMUYECKOW CBA3M (KOBAJICHTHASI U MOHHAS) B
HEOPraHMYECKUX COCIUHECHUSIX;

* packpbiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHeneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHUC HCpHOHH‘-IGCKOfI 3aBUCUMOCTH CBOMCTB XUMUYCCKUX DJIEMEHTOB OT UX IIOJI0KCHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yY€HUSs, 3aKOHa ABOTaipo;

* OIMCBIBATh U XapaKTepu30BaTh TabanuHyto popmy Ilepnonnyeckoii cuctembl
XUMHUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHAs MOATpyIa (A-TpyIa)y U «I10004YHas
noarpynna (b-rpymnmna)», Maneie u 60IbIINE IEPUOJIBI, COOTHOCHTH 0003HAUCHHSI, KOTOPBIE
umerotces B Tabnuue «llepronndeckas cucrema xumuueckux sneMeHToB . M. MenaeneeBay ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 001Iee YUCIIO JIEKTPOHOB U PACHpEeNICHHE UX MO AJIEKTPOHHBIM CIIOSM);

* KJIacCH(PHUIMPOBATH XUMUICCKHUE IJICMEHTHI, HCOPTaHUYECKHE BEIIECTBA, XUMUICCKHEC
peaknuu (TI0 YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIDIOBOMY 3D (DEKTY);

* XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB PA3IMUHbBIX
KJIACCOB, TOJITBEPIK/asi OTTMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUM;

* MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3IUYHBIX YCIOBUSAX;

* BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT0 3JIeMeHTa 10 (GopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKON PEAKIUU;

* IPUMEHATH OCHOBHBIE OIIEPALIMU MBICIUTEIBLHON JEATEIIBHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHe, 0000IIeHUEe, CUCTEMATH3ALII0, KJIAaCCU(PUKALINIO, BBISBICHHUE
MPUYHUHHO-CJIEICTBEHHBIX CBSA3E€H — /JIl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIui,
€CTECTBEHHO-HAYYHbIE METO/IbI TI03HAHUS — HAa0JII0IeHUE, U3MEPEHNE, MOJIEIIMPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH );

* CJIeI0OBATh MpaBUJIaM TOJIb30BAHUS XUMUUYECKOU MTOCY/I0H U J1a00paTOpPHBIM
00opy/oBaHUEM, a TAaK)Ke IIPaBUIIaM OOpPAIIEHHS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO TOTYYEHHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (BOJIOPOAA U KHCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C
onpeAesEHHON MacCOBOM 10JIEH PAaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEJI0YEH U KUCJIOT C TTIOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaerH, METUIOPAHK U IPYTHE).

K xonmy oOydeHuss B 9 kjacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHM:

* PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHITHI: XUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl PeaKlnsl, XHMUYECKasl CBSI3b,
TEII0BOM 2(PPEKT peakinu, MoJib, MOJSIPHBIN 00BbEM, PACTBOP, AIEKTPOIUTHI, HEAIEKTPOIIUTHL,
DIIEKTPOJIUTUYECKAS TUCCOIMALINS, PEAKIINH HOHHOTO 0OMEHa, KaTalu3aTop, XUMHUECKOE
paBHOBecHe, 0OpaTUMBIE K HEOOpATUMbIE PEAKIINH, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC



peaKklK, OKUCIUTENb, BOCCTAHOBUTENb, OKHCJIIEHHE U BOCCTAHOBIICHUE, aJUIOTPOIIHUS,
aM(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAsI, NOHHASI, METAJNTNYECKas ), KpUCTAIIIMYECKast
pemeTKa, KOppo3usi METAILIIOB, CILUIABBl, CKOPOCTh XUMHUYECKOW PEaKLUU, IPEAEIBHO
nonyctumas konueHtpamnus [1JIK Bemectsa;

* WUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IMOHATUNA U IPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

* UCMOJb30BaTh XUMUYECKYIO CHUMBOJIMKY JUISl COCTaBJIEHUs (DOPMYJI BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINii;

* ONpEIENATh BAJIECHTHOCTh U CTENIEHb OKUCIICHHS] XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHA/JIEKHOCTD BEILIECTB K ONPEAECIEHHOMY KJIACCy COEUHEHUN 110
dbopMynaM, BUJ XUMUIECKOU CBSI3M (KOBAJICHTHAS, MOHHAS, METAIITNYECKAsi) B HEOPTAHUUECKUX
COCIMHEHUSIX, 3apsi]] HOHA 110 XUMHUYECKOUN popMmyIie, XxapakTep Cpebl B BOJAHBIX PACTBOpPAX
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

* packpbiBaTh cMbicia [lepuoanyeckoro 3akona 1. 1. MenneneeBa 1 1eMOHCTPUPOBATh €r0
IIOHUMaHHMeE: ONUCHIBATh U XapaKTepU30BaTh TabanuHyto hopmy [lepuoanyeckoit cuctemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHasl MOArpymnmna (A-rpymmna)» 1 «1obo4Has
noarpynna (b-rpynna)», mansie u 60blIKE TEPUO/IbI, COOTHOCUTH 0003HAYEHUS], KOTOPbIE
UMEIOTCS B IEPUOANYECKOM Ta0IMIIe, C YNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB U 3apsijl sAApa, 0OLIee YUCIIO AIIEKTPOHOB U PacpeAeICHUE UX
T0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B I3MEHEHUH CBOICTB AJIEMEHTOB
U X COEIMHEHUH B Mpejesax MajblX IEpUOJIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHUS UX
aTOMOB;

° KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKUC 3JICMCHTDBI, HCOPIraHNYCCKUC BCIICCTBA, XUMHUYCCKHUC
pC€aKuuu (HO YUCIY U COCTABY YHACTBYIOLIUX B PCAKIIMU BCUICCTB, 110 TCINIOBOMY 3(1)(1)6KTy, 10
W3MEHCHHIO CTCIICHEH OKHMCICHHUS XUMHUUCCKUX 3JICMCHTOB);

* XapaKTepHu30BaTh (OMHUCHIBATh) 00IIKE U crieu(PUIeCKue XUMUYECKHUE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOITBEPXKAasi OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIHIA;

* COCTaBJISITh YPABHEHMUS AIEKTPOIUTUYECKON TUCCOIMALIMM KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKPALIEHHBIE YPaBHEHUS peaKluii HOHHOTO 0OMEHa, YpaBHEHUS peaKlInuid,
MOATBCPKAAIOIMUX CYIICCTBOBAHUC Te€HETHYECKOM CBSI3N MCXKAY BCIICCTBAMU PA3JIMYHBIX
KJIaCCOB;

* pacKphIBaTh CYIIHOCTh OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

* IIPOTHO3MPOBAThH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBHUSIX;

* BBIYKCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTa 10 (opMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpPEC, MIPOBOJAUTH pvaéTI)I 110 YpaBHCHHIO XUMHAYECKOU PEaKnuun;

* coOIO/IaTh MIpaBMIIa MOJL30BAHUS XUMHUECKOHN MOCY101 1 1a00paTOpHBIM
0o0opyoBaHrEM, a TAaKXKe MpaBuiia OOpaIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMHU
10 BBIIIOJIHCHU O J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB 110 MTOJYUCHUIO U co61/1paHmo
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOro raza); 0 mpoBoIUTh peakiuy,
MOATBEPIKIAOIINE KAaUeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIECTB:



pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOUA-, KapOoHaT-, pocdaT-, CUIUKAT-,
cynbhaT-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHSI M HOHBI H3yYCHHBIX METAJIIOB,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

* NPUMEHSATh OCHOBHBIE OIIEpallMU MBICIUTEIBHON NESTEIbHOCTH — AHAINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH — IS
M3YYEHHUs CBOMCTB BEIIECTB U XUMUUYECKUX PEaKLUi, ECTECTBEHHO-HAYYHbIE METObI IO3HAHUS
— Ha0JII0/IeHHNEe, U3MEpEeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeabHbIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U JuieKTpOHHbIE (UG poBbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM IPOrpaMmbl Beero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U Bu6morexa IIOK
L1 MPaKTHICCKON JCSATEIBHOCTH > 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BemecTBa n xumMmuyeckue bubmmorexa [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
Boznyx. Kucnopoa. [Tousitue bubmuorexa [JOK
21 00 okcumax 6 https://m.edsoo.ru/7f41837¢
Bonopoa.llonsitue o kucnorax bubnuotexa [JOK
22 U COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Bona. PactBopsr. [Tonsitue 06 bubnuotexa [JOK
2.3 OCHOBAHUSAX S 1 1 https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1acChl bubmuorexa [JOK
2.4 11 1 1

HEOPraHUYECKUX COECIUHEHUI

https://m.edsoo.ru/7f41837¢c




Utoro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumnueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE Pe€aKknuu

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema Bu6mmorexa [IOK
3.1 XUMHYEeCKuX deMeHToB Jl. U. 7 https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
Xumudeckas CBI3b.
bubnnoreka IIOK
32 OxucaHTeNBbHO- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIE PEAKITUU
bu6nuoreka [IOK
Wroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bu6nuoreka [IOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68 4




9 KVIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undposbre)
- nporpaMMmbI Beero KouTtpoabhbie | IIpakTuueckue o6pazoBaTe/bHbIe
paboThbI paboThbI pecypeel
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuu
[ToBTOpEeHwue U yriyoieHne 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubmmoreka [JOK
12 peakuuin 4 https://m.edsoo.ru/7f41a636
T DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. bubmuoreka [IOK
' XUMHUYECKUE PEAKIIMM B PACTBOpAx 8 1 1 https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX bubmuorexa [IOK
2.1 anemeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
%) snmemeHToB VIA-rpymmer. Cepa u eé 6 bubmorexa TIOK
COC/TMHEHHUS https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHUYECKUX
23 aneMeHToB VA-rpymmbl. A30T, hocdop u ux 7 1 bubmorexa TIOK

COCOAMHCHU A

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




OO61mas xapakTepUCTHKA XUMUYECKUX

24 snemenToB IVA-rpynmnsl. Yriaepos u 3 brbsmorexa LIOK
KPEMHHH H UX COIHHEHNS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3znen 3. MeTassibl M UX COeIMHEHMSI
. bubnuoreka [IOK
3.1 O0mue cBO¥CTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
; bubnunoreka LIOK
3.2 Baxneiire MeTamibl M UX COSIUHEHHS 16 hitps://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus n okpy:kawmasi cpeaa
bu6nmorexa LIOK
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
bubnunorexa LIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHBIE
Ne " Nara uudgposbie
o/ €Ma ypoka Beero Kontpoabubie | TIpakTHueckHe | wsywenms oOpa3oBaTe/ibHbIE
padoThI padoThI pecyperl
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU bu6mmoreka [IOK
1 yenoBeka. Tena u BemecTna 1 https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 https:/m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
; paboThl B 1a00paTOpun U NPUEMBI . Bu6miorexa IIOK
oOpanieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTtele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 paszeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenne cMmecell (Ha mpuMepe 1 bubmorexa TIOK
OUHCTKH TIOBAPEHHOH COTI)» https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
6 ATOMBI H MOJIEKYITBI 1 https://m.edsoo.ru/ff0d2a6c¢c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK
7 (CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8




bubmuorexa [JOK

peakuuii

8 IIpocrsie H CIOXHBIC BemeCTBA https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

? ATOMHO-MOJICKYJIAPHOE ydeHHE https:/m.edso0.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBA BEILIECTB.

10 Xumuueckas Gopmyna. BajgeHTHOCTD Bubmmoreka IIOK
ATOMOB XMMITIECKIX 3IeMEHTOR https://m.edsoo.ru/ff0d2eae
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK

1 OTtHOcHTEIBbHAA MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
MaccoBas 1011 XUMHYECKOTO bu6mmoreka [IOK

12 3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
KommaectBo BemecTBa. Moub. bu6mmoreka [IOK

13 MonspHas macca https://m.edsoo.ru/ff0d5230
dusnyecKkrue U XUMHAYECKUE SIBICHMS. bu6mmoreka [JOK

14 XuMudeckasi peakus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

15 XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHUs MacChl BEIIECTB. bubmuorexa [JOK

16 XUMUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koimuecTBa, MacChl

17 BEIIECTBA 110 YPABHEHHUSAM XMMHUUYCCKUX but6mmoreka [IOK

https://m.edsoo.ru/ff0d5708




Knaccudukanuss XUMHUYECKHX PeaKIIHii

18 (coeMHEHHs, Pa3JI0KEHHS, bu6morexa [HOK
3aMelenns, obMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JlIomoHOCOB —

19 y4éHbIiBHIMKIONeAuCT. O600IIEHHE 1 but6morexa [OK
CHCTEeMATH3aINs 3HAHMIA https://m.edsoo.ru/ff0d40c4

0 KonTponbnas padota Nel mo teme bubnnoreka [HOK
«BermecTBa 1 XUMAYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290

5 Bo3nyx — cmecp razoB. CocraB bu6mmoreka [IOK

1 Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA

o) KHCIIopo/a (peaKkiuu OKACIIEHHS, Bubmoreka [OK
ropenue). [TonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOsI MoNTy4eHus KHUCI0poia B

23 71a00PaTOPUH M IIPOMBIIIIEHHOCTH. bubmorexa IIOK
TIpHMeHEHHE KHCITOPOa https://m.edsoo.ru/ff0d497a
TemnnoBoit 3¢ ekt xumMuueckoit

o4 peaKkIuu, MOHATHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
Tornugo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmorexa TIOK

MIPEOTBPALLECHUS

https://m.edsoo.ru/ff0d4c4a




[IpakTrueckas padota Ne 3 o Teme

26 «ITomy4enue u coOUpaHUe KHCIOPOA, brbmorera [IOK
H3yUEHNUE €r0 CBOICTBY https://m.edsoo.ru/ff0d4ae?
Bonopoa — snemeHT u npocroe bu6mmoreka [IOK

21 BellecTBo. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
dOusnvecKkrue 1 XUMUYCCKHE CBOMCTBA bubmuorexa [JOK

28 Bojaopoja. [Ipumenenune Boopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

29 llonATHe 0 KHCIOTAX H CONIX https://m.edsoo.ru/ff0d50d2
Crioco0bl mosTy4eHust BOAOPO/1a B bubnuorexa [JOK

30 nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTruyeckas pabora Ne 4 o Teme

31 «[TomyueHune u cobUpaHue BOIOPO/IA, bubmorexa IIOK
H3yUeHHE eT0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK

32 ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0béMa, KOJIUYECTBA

33 BEIECTBA Ta3a [0 €r0 M3BECTHOMY bubmorexa HOK
KOJTMUECTBY BELECTBA HITH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 005EMOB ra3oB 1Mo

34 YpaBHEHHUIO pEaKIIMU Ha OCHOBE 3aKOHA but6mmoreka [IOK
06BEMHEIX OTHOMICHNMI T330B https://m.edsoo.ru/ff0d5708

25 dOu3nvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

BOJBI

https://m.edsoo.ru/ff0d587a




CocraB ocHoBauuii. [Tonsarue 00

bubmuorexa [JOK

36 HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbliieHHbie

37 Y HEHACHILIEHHBIE pacTBOPLL. MaccoBas Bubmorexa [IOK
JOJIS1 BEILECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 o Teme

- <<HpI/IFOTf)BJIeHI/Ie pacTBOPOB C Bu6nuoreka [IOK
OHPCACICHHON MAaCCOBOU TOJICH https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIECTBAY
KonTponbnas padora Ne2 o teme bubnuoreka [IOK

39 «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCupUKaLUs, bu6nmoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmoreka [OK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJIaccu(UKAIIHs, bu6nmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue u XMUMHUYECKHE CBOMCTBA bubnnorexka [JOK

43 OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukarnms, bu6mmorexa [IOK

4“4 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

" ITonyyeHnue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK

KHCIIOT

https://m.edsoo.ru/ffOdfee2




Conu (cpeanue): HOMEHKIIATypa,

bu6mmoreka [IOK

46 CHOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIIbHBIX 337a4 10 TEME Bu6nuoreka [JOK
47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas CBsI3b MEXIY KiacCaMu bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK
49 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN https://m.edsoo.ru/00ad9ch?
KontponsHast padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKHX Brbmiorera [IOK
COeTMHCHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKHUX 2IEMEHTOB. [ToHsATHE O Brbmiorera [IOK
IPYTTAaX CXOHBIX SIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHYECKUX bubmuorexa LIOK
snementos JI. U. Memeneena https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
33 ITeprozpl, rpymibl, MOArpyMIbI https://m.edsoo.ru/00ada52c
” Crpoenne atomoB. CocTaB aTOMHBIX bubnmuorexa [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342




CTpoeHue IIEKTPOHHBIX 000JI04EK

bubmuorexa [JOK

55 aToMOB 3J1eMeHTOB [lepunoanueckoii
cuctemsi JI. V. Menneneena https://m.edsoo.ru/00adabbc
XapakTepucTUKa XUMHUYECKOTO
s6 3JIEMEHTA MO €ro MOJIOKEHUIO B Bu6muorexa [JOK
IIepunonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTHUA HAyKu U npaktuku. . 1. Bu6moreka [JOK
>7 MemnzeneeB — y4€Hblil, efaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnuorexa [JOK
58 XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 VonHas XuMUIeCKas CBS3b https://m.edsoo.ru/00adac34
KoBasieHTHas1 nonsipHas XuMU4ecKas bubnnoreka [JOK
60 CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HEMoOsIpHAs XUMUYECKas bubnnorexka [JOK
61 CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenenb okucienus https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
63 peakunu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKucauTeNu U BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuoreka [JOK




«CTpOGHI/IC aroma. XUMHUYECKasl CBA3b»

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

PezepBHblit ypok. O6o01eHue u bubmumoreka [IOK
66 CHCTEMAaTH3aINsI 3HaHUHN 1 https://m.edsoo.ru/00adb33c
PeszepBHbIil ypok. O6001IeHIE 1 bubmuorexa [JOK
67 cucTeMaTu3alus 3HaHu| 1 https://m.edsoo.ru/00ad9cb2
PezepBHblit ypok. O6001eHne u bubnnorexa [JOK
68 CHCTEMAaTH3aINsI 3HAaHUH 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KVIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne JlaTa uudposbie
Tema ypoxa Kontpoanubie | IlpakTnueckue o0pasoBaTeJbHbIE
n/n Beero p p U3y4YeHust
padoThI padoThI pecypcbl
Ilepronnueckuii 3aK0H.

. [leproauueckast cuctreMa XUMUYECKUX | Bu6muorexa [JOK
anemenTos /I. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHX 3JIEMEHTOB 1 Bubnmorexa [IOK
MEpBBIX TPEX TTEPHOTIOB https://m.edso00.ru/00adb6b6
Knaccudpukamuss u  HOMEHKIATypa bubnuoteka [JOK

3 HEOPTaHMYECKUX BEIICCTB 1 https://m.edsoo.ru/00adb7e2
Buasl xuMuueckoil CBA3U U TUIIBI bu6nmoreka [JOK

4 KPUCTAJITIMYECKUX PEMIETOK 1 https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydieHue 3HaHui 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 Kiacca»

Knaccudukanmst XaMUYeCKUX peakiinii bubnuotexa [JOK

6 10 pa3INYHBIM IIpU3HAKaM 1 https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [TOHSTHE O TOMOTEHHBIX U 1 Brbmorexa [IOK

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a




IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.

3a1a9»

8 MakTOpBbI, BIUAIONIE HA CKOPOCTh bubnmorexa [IOK
XHMHHUECKOH PEaKIMH 1 MONOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK

9 peakIuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHICCKON

10 aucconuaryi. CuibHbIC U Cla0ble Brbmmorexa LIOK
AIEKTPOITUTHI https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

1 HoHHEIe ypaBHEHNA PeaKIH https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KUCJIOT U

12 OCHOBAHMH B CBETE TIPEICTABICHHUM bubnmorexa [IOK
06 SIEKTPOTHTHHUECKOf /IHCCOHAIIH https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 TnpeJcTaBIeHnit 06 bub6mmorexa IIOK

o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOITUAITUT
. bubmuorexa [JOK

14 HomsTne 0 ruapommse coneit https://m.edsoo.ru/00add9d4
O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK

15 3HAHUI https://m.edsoo.ru/00addd 12
[TpakTiueckast paborta Ne 1.

16 «Pemenne 3kcriepuMeHTaIbHbIX bubmmorexa LIOK

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




KoHntpoinbnas padora No2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUALIUS. Bubmuorexa LIOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO61mas xapakTepuCcTHKa raJoreHoB.
18 XuMHUYecKUe CBOWCTBA HA IPUMEPE Brbmmorexa LIOK
xjopa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, bubnnorexa [JOK
XWMHYECKHUE CBOMCTBA, MOJyYECHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padora Ne 2 o reme
20 «lTonmyyeHue COJITHON KUCIIOTHI, brbmorexa LIOK
.. N https://m.edsoo.ru/00ade348
M3y4EHHE €€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIMI, ECIIN OJIUH U3 brbmorexa LIOK
PEareHTOB 1aH B H3GHITKE https://m.edsoo.ru/00ade488
OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK
22 VIA-rpymiibt https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIIUY CEPHI.
- Haxosxenue cepsl 1 €€ COeTMHEHHI Bu6miorexa IIOK
B IpHpo/ie. XUMUIECKUE CBOCTBA https://m.edsoo.ru/00ade64a
cephl
Y CepoBoaopoj, cTpoenue, puznyeckue bubnmuorexa [JOK

U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802




Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25 buznyeckue 1 XuMHUYeCcKre CBONCTBA,
NpHMeHeH e https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
” MOJIyYEHUS] CEPHOU KUCIIOTHI. BuGnnorexa LIOK
XUMUYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIlleH cpeibl COeAMHEHUSIMU
cepbl
Briuncienne MmaccoBoi 10U BBIXOJA bu6mmoreka [JOK
21 NPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VA-rpynmnsl. A30T, paclipocTpaHeHHE https://m.edsoo.ru/00adeca6d
B IIpUpoJie, PU3NYECKUE U
XUMUYECKHE CBOWCTBA
AMMHuak, ero puznueckKue u
29 XHUMUYECKUE CBOMCTBA, MOJTyYEeHUE U brbmiorexa [IOK
NpHMeHeH e https://m.edsoo.ru/00adf004
[TpakTiueckast padorta Ne 3 o teme
30 «ITonyyeHre aMMUaKa, U3ydeHue ero brbmorexa LIOK
CBOMCTBY https://m.edsoo.ru/00adf180
a1 A3oTHas KUCIOTa, € pusnueckue u bubmuoreka [IOK

XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306




Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KAU€CTBE MUHEPATbHBIX

32 ynoopeHuii. XuMHUYECKOE bubmorexa [OK
3arpA3HEHHE OKPYIKAIOLIE Cpe/bl https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 pochopnas kucnora, puzMHecKUe 1 bubmorexa [HOK
XMMHHECKHE CBOTICTBA, TIONyUeHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaros B
KayeCcTBE MHUHEPAIbHBIX y100pEHUI. Bu6morexa IIOK

34 3arps3HEHHE IPUPOJHOM CPEbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

35 npupose, GU3NIECKUe ¥ XUMHUIECKUE Brbmmotexa LIOK
CBOMHCTRA https://m.edsoo.ru/00adfd9c
Oxkcupapl yriepoaa, X Gpusndeckue u bubnnorexka [JOK

36 XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosoruyeckue mpoodaemsl,

CBsI3aHHBIE ¢ OKcuaoM yraepoaa (IV)
. bubnmoreka [JOK

37 YrombHas KHCOTa H €€ Comu https://m.edsoo.ru/00ae006¢c
[TpakTrueckast padota Ne 4 o teme
"[TonydyeHue yrieKucaoro rasa. Bub6nuoreka [IOK

38

KauecTBenHas peakuus Ha
KapOOHATHOH"

https://m.edsoo.ru/00ae027¢e




[lepBoHauanbHble TOHATHS 00

39 OPraHUYECKUX BEIIECTBAX KAK O bubmorexa [OK
COE/IMHEHNAX YIIIEPOa https://m.edsoo.ru/00ae054e

40 K . bubmuorexa [JOK

PEMHUI I CTO COCMMHCHHA https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME Bu6moreka [JOK

H «BaxueHue HeMETajlTbl X UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtponpHast padora Ne3 o reme

42 «Bakneiimne HeMeTalIbl U UX Bubsmoreka [IOK
COCTMHEHU https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIJIOB.

" Meramueckas CBs3b U Bu6miorexa [OK
MCTAJLIMMCCKA KPUCTATIMYCCKA https://m.edsoo.ru/00ae103e
pemérka. PuU3n4ecKre CBOMCTBA
METAJIJIOB
XHUMHUYECKUE CBOMCTBA METAJUIOB.

44 DIEKTPOXUMHYECKUI PSII bubmorexa [HOK

HaIpSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael 156




O061me crnocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. BerauciieHust mo

45 YpPaBHEHUSIM XUMUYECKUX PEAKLUM, bubauorexa [IOK
ECIIH OJIUH U3 PEAreHTOB COIEPIKUT https://m.edsoo.ru/00ael 156
puMecHu
bubmuorexa [JOK
46 Toustre 0 KOPpO3NH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Illeno4Here MeTaLIEI https://m.edsoo.ru/00ae14b2
OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
48 KaJIus https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
49 KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
5 bu6nmoreka [JOK
50 BaHelillie cOeMHEHHs KalbLus https://m.edsoo.ru/00ael5e8
O00011eHNEe U CUCTEMATU3ALIS
51 3HAHUN
JKécTkocTh BOIBI U CLIOCOOBI €€ bubnmoreka [JOK
52 YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[TpakTiueckast pabota Ne 6 o Teme
53 "YKECTKOCTh BOJIBI M METOJIBI €€ but6mmoreka [IOK
yeTpanenus” https://m.edsoo.ru/00aeclae8
54 A . bu6mmorexa [IOK
JIFOMUHUNA

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




AmdoTepHbIe CBOICTBA OKCHA U

bubmuorexa [JOK

S5 THAPOKCUIA https://m.edsoo.ru/00aelc64
56 bubmuoreka [JOK
Keneso https://m.edsoo.ru/00ael1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(11) 1 xenesa (111) https://m.edsoo.ru/00ae35e6
O0600I11IeHNE U CUCTEMATU3AIUS
S8 3HAHUU
[IpakTuueckast padora Ne 7. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME Bu6morexa IIOK
59 -
«BaXHEHIIHEe METAIUTBI U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3
peareHToB J1aH B U30BITKE UITU Bu6nnorexa LIOK
60 COZICPKMT MPUMECH. Brrancienus https://m.edsoo.ru/00ael1750
MacCOBOH 101U BbIXOJa MPOAYKTA
peakuuu
O000IIIeHNE U CUCTEMATHU3ALHS
61 3HAHUN
KonTponbnas padota Ne4 o teme
62 «BakHelmme MeTalIbl U UX
COEINMHEHU»
63 BemectBa u maTepuansl B bubmuoreka [JOK

HOBCGILHGBHOI\/’I JKHU3HH 4YCIIOBCKa

https://m.edsoo.ru/00ae3f50




XUMHUYECKOE 3arpsiI3HEHUE

bubmuoreka [JOK

64 OKpYKarlolllei cpebl 1 https://m.edsoo.ru/00ae4270
Ponb XUMHUH B pelieHnn bubmumoreka [IOK

65 HKOJIOTHYECKUX MPOoOIIeM 1 https://m.edsoo.ru/00ae4270
PesepBublit ypok. O6o0mIeHNE U bubmumorexa [IOK

66 crucTemMaTu3auus 3HaHU 1 https://m.edsoo.ru/00ae0dOa

67 PesepBHeIit ypok. O600IICHHE 1 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
Peseprublit ypok. O6o0mIeHNE U bubnnorexa [HOK

68 crucTeMaTu3alurs 3HaHUI 1 https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA
. Xumums, 8 kmacc/ INabpuensun O.C., OctpoymoB W.I'., CnaaxoB C.A., AkmuoHepHOE
0011eCTBO
«3narenscTBO «lIpocBemenune»
. Xumus, 9 wmace/ I'abpuensa O.C., OctpoymoB W.I'., CrnaakoB C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumus. 8 knacc. Meronuueckoe mocodue 11516 aBropsr: ['abpuensia Oner CepreeBud

Ncrtounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
Mertoanueckue peKkoOMeHAAINY A1 yaurteds K yaeouuky "Xumus - 8 ki." O. C. 'abpuensna, U.
I. OcTtpoyMoBa, C. A. CimagkoBa
Xumus, 8-9 KJIACCHI, MeToaudeckoe rocooue, I"abpuensu Oo.C, 1998.
Xumus. 9 kinacc. Metonuueckoe mocoodue 7689 asropsr: ['abpuensn Oner Cepreesudy,

Ncrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
Ypoku XAMHHU B 9 KJIacce. Mertonnueckoe nocodue
PDF Agtopsr:O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnagkos, 1. B. Akcenosa

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran  ¢yHnameHTanbHOro  xumuueckoro  oOpasoBanust ~ ChemNet.  Xumuueckas
uHpopManroHHas ceTb: Hayka, oOpazoBaHue, TEXHOJIOTHU

http://www.chemnet.ru ['azeta «Xumusi» u cailt 1uist yuurens «1 uay Ha ypok XUMHK»
http://him. 1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMHs
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIE SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o01ieodpa3zoBarenbHOT0 nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epooii http://www alhimik.ru
Bceepoccuiickas onumnuana MKOJILHUKOB O XUMUU

http://chem.rusolymp.ru Opranudeckas XuMus: dJEKTPOHHBIM YIEOHUK JJI1 CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUHU: SJIEKTPOHHBIN yueOHUK http://www
hemi.nsu.ru OTKPBITHIN KOJUTIEIK: XUMHUS

http://www.chemistry.ru JuctannuonHas onuMIuaza MO XUMHUU: TEIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry =~ JluCTaHIMOHHBIE IBPUCTUUYECKUE
OJTUMITHAJIBI TIO XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUMus

http://home.uic.tula.ru/~zanchem W13 onbita padoTs! yunrens xumuu: cat H.}O. CricmanoBoit
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii http://www
104.webstolica.ru Knaccudukanus XuMuuecKkux peakuni



http://classchem.narod.ru KoaTpen — Xumus 11t Bcex: yaeOHO-UHOOPMAITMOHHBIA CalT
http://kontren.narod.ru Matepuansl kaeaps! pU3NUECKON U KOJUTOMAHOM XUMuHU FOKHOTO
denepanpHOTrO YyHUBEpcuTeTa http:// www.physchem.chimfak.rsu.ru Meroauka o0y4deHwst
XUMHU: caT kapeapsl xumuu HI'TIY

http://mctnspu.narod.ru Metoguueckoe oObenuHeHune yuuteneil xumun CeBepo-BocTouHoro
OKpyra ropoaa MockBsl

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOIOTHYECKOE co00IIecTBO http://www.
nanometer.ru OHIaH-CIPAaBOYHUK XUMHUYECKUX 37eMeHTOB WebElements
http://webelements.narod.ru [lomynsapHast 6MOIMOTEKAa XUMHUECKUX SIIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC U ClIpaBOYHbIE MAaTEPHAIIBI [0 XUMHHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKasi IIKOIa»

http://maratakm.narod.ru Caiit «Mup xumuun» http://chemistry. narod.ru XuMuK.py:

CalT 0 XUMHH

http://www.xumuk.ru Xumuueckass crpanuuka SpociaBckoro LleHTpa TeleKOMMyHHKaUui u
MH(OPMAaLIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGHble 1 cipaBouHbIe MaTepHAIIBI
http://www himhelp.ru Xumus: Marepuansl «Bukumneaun» — CBOOOHOMN SHIMKIIONCIUN
http://ru.wikipedia.org/wiki/Xumus Xumust Ui BCeX: WILTIOCTPUPOBAHHBIE MaTEPHAIIBI TIO
o01m1ei, opraHM4ecKkoi 1 HeopraHuieckor xumuu http://school-sector.relarn.ru/nsm Xumus u
*Kn3Hb — XXI BEeK: HAyYHO-TOITYJISIPHBIN KYypHaJ

http://www.hij.ruXumo3a: coobmiecTBo yuutenei xumuu Ha mnopraie «CeTb TBOPYECKHX
YUUTEIIECH»

http://it-n.ru/communities.aspx?cat no=4605 tmpl=com IllkonbHUKaAM 0 XUMHH: CalT
xuMuyeckoro ¢axkyiabrera Antl'Y

http://www chem.asu.ru/abitur DnekTpoHHast OMOIMOTEKA 10 XUMHU U TEXHUKE
http://rushim.ru/books/books.htm DnexTponnas 6ubimoreka yueOHBIX MaTEpPUAIOB IO XUMUHU

Ha noprasie Chemnet http://www.chem.msu.su/rus/elibrary DneMeHTbI )KU3HU: CAUT yUUTEIS
xumuu M.B. ConoBbeBoit

http://www.school2.kubannet.ru OHUUKIONEUs «IIpupona HayKH»: Xumus
http://elementy.ru/chemistry
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