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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOM 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranu3anusx Poccuiickoit denepanmu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOwedl crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeIbHOE NIPEIMETHOE COAEpXKAHUE, IPETyCMATPUBAET paclpeesieHue ero mo KJjaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIC XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 I0CIIeA0BaTeIbHOCTh
U3YyUYEHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BO3SMOKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE Leleld H3ydeHUs IMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEN
IPECTaBICHUS O B3aMMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM 1 AKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeEM 3ApaBOOXPAHEHHUS.

W3yueHne XUMMH: CIOCOOCTBYET peaau3alliM BO3MOXKHOCTEH Uil caMOpa3BUTHUSA U
(dbopMHpOBaHUs KyJIbTYpbl JUYHOCTH, €€ oOmeld M (yHKIMOHAIBLHOW I'paMOTHOCTH; BHOCHUT
BKJIaJ B (hOpMHpOBaHHE MBILIUIEHUS U TBOPUECKUX CIOCOOHOCTEH 00ydaroluxcs, HaBbIKOB UX
CaMOCTOSITENIbHON y4eOHOH AesITeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEA0BATEIbCKUX YMEHUH,
HEOOXO/JUMBIX KaK B TOBCEAHEBHOM JKM3HM, TaK U B MNPO(ecCHOHANTBHON JAeATelbHOCTH;
3HAKOMUT CO CIIEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsLAa HA
€AMHCTBO MPUPOJBl U YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYy4YHOH  I'paMOTHOCTH  OOydaroluxcs;  CHocoOCTByeT  (hOpMHUPOBAHUIO
LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO--HAyYHBIM 3HaHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE 00yJarOLINXCS.

JlanHble HampaBiieHHs B OOy4YEHHHM XUMHUU 0O0€CMeUYHBAIOTCS cHenuuKON colepiKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPakKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS CUCTEMbI IEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHH OPTraHUYEeCKOW XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepxaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHMueckod peakuumu. OOGe 3TH cHCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUILY IOCIEAOBAaTEIbHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIMPUYECKH ITOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorusi. 5-7 knaccel» u «duzuka. 7 Kiacc.

[Tpu u3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAyKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO DEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(GhOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUH,

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3J0POBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO01ee 4YKWCIIO YacoB, OTBEIEHHBIX IS HM3YyYCHUS XHMHH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMUM B JKM3HM 4YellOBeKa. XUMHUS B CHCTEME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U cllOKHBIE BelecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass (Gopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMOCBs3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMUUeckue ypaBHeHus. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJOM, MpaBHJIiaMH pabOThl B JJAOOpaTOpHH M MpUEMamMu
oOparieHus ¢ 1abOpaTOpHBIM O0OpPYIOBAaHUEM, HM3YYCHHE W OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKkux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNWE METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTOM) SBJICHHM, HaOII0IeHHNE
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pa3mokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TOMOIIBI0 MarHuTta, (PUIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJCHHE W ONHCAHUE
pEe3yNbTaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHuE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — a1eMeHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peaklud TOPEHHUS).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl TOJNydyeHHUS KUCIOpoJa B Jlaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUYECKUE pEaKIuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoja B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOoBaHus. Poib pacTBOpOB B MpUpPOJE M B KU3HU
yenoBeka. KpyroBopoT BoIbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcHJI0B. PU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKUE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxumMudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3lilaMd OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccoBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPraHMUYECKHUX BELIECTB Pa3IMYHbIX KJIAcCOB,
HaOIO/IEHUE W3MEHEHUS OKPAacCKH WHAMKATOPOB B pPAcTBOpax KHCIOT W MIeNouYed, H3ydeHHe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peaKuMii HEUTpalIu3alnu, MOJYYEHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKasl CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »saemeHTtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJEMEHTAa [0 €ro IIO0JIOKCHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO rpymnmnaMm M rnepuoaaMm. 3Hauenue l[lepuoamdeckoro 3akoHa u
Ilepponuueckol CUCTEMBI XMMUYECKHX DJIEMEHTOB Il Pa3BUTHA Hayku WM npaktuku. [, W.
MenneneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3YyYCeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKLIUU PA3IOKEHUS, COCTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJ1s1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSIHHE BEIeCTBa, ra3, (U3UYECKHE BEIUYHMHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOH CBA3M. THINBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIECTBA OT THMNA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TETePOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHe O XuUMHUYeCKOM paBHOBecHH. DaKTOPHL, BIMSIONIME HAa CKOPOCTh
XMMUYECKOM  peakuuu U TOJIOKEHUE  XMMHUYECKOro  paBHOBecusa. OKHUCIUTEIBHO-



BOCCTAHOBUTENIbHBIE PEAaKIUU, JJICKTPOHHBIA OajaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBjieHHE  YpaBHEHUU  OKUCIUTEIbHO--BOCCTAHOBHUTENBHBIX  pEaKIUi  C
UCIIOJIb30BaHUEM METO/a FJICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peaknyn moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIC H
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAHHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIIUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OcaJka, BBIFCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OMBITOB, WUIIOCTPUPYIOMINX IPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIUN (FOpeHUe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OO0mass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, TMOJydYeHHUE,
npuMeHeHue. [leficTBre Xa0pa u XJIOPOBOJIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOmme Kak TpEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TOJYYeHHUS CEpHOW KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUU B Tpupoje. XUMHUYECKOE 3arpsS3HEHUE OKPYKaIoIIEeW Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCICHHS. A30T, paclIpoCTpaHeHHE B Tpupojne, (usuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TMOJy4YeHHUe,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSTMHEHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. lMcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(PQeKT. YronbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHHUSX Yyriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pa3llaMu XJIOpUAOB (TaJOTre€HUAOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4€HHUE XUMHUUECKUX CBOMCTB pa3z0aBiIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeIb0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAYEeCTBEHHBIX PEakLMi Ha KapOoHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETaJlJIbl U UX COeMHEHU». MeTa/llIbl M MX COeANHEHMS



OOmiass xapaKTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METa/VIOB Ha OCHOBAaHUM MX
nonoxkeHus B [lepuonnueckont cucreme xumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAJUIMYECKas KpUCTAJUTMYeCcKas
peméTka. ODIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTawioB. PU3MUECKME U XUMUYECKHE
cBoiictBa MetayioB. OOmme cnocoObl noixyyeHus: MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHUE B OBITY ¥ POMBIILICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. Puznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{enouHo3emMenbHbIE METAUIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BakHelmume coenruHEHUs
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOIBI M CITOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XumMudyeckux a3nemeHtoB J[. H.
MenpneneeBa, CTpO€HUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Okeuasl, Tuapokeunsl U conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHNE CBOMCTB >KECTKOM BOJIbI, TpoIlecca TOPEHHUS Keje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIl¥s, alFOMUHUA, IMHKa, kene3a (l1) u sxenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIig ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHeline MeTasuibl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemecTtBa n Marepuanbl B MOBCEIHEBHON *KU3HU 4YeloBeKa. be3omacHoe MCMOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIeH cpepl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIHs
BeniecTs, gainee — [1/1K). Pons Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, TOJIMMEPHBIE MATEPUAIIHI).

Mestcnpeomemmnbnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MPU U3YYEHHH XMMHUHU B 9 Kilacce OCYIECTBIISETCA
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIH,
SIBIISFOIIAXCSI CHCTEMHBIMH JUISL OTACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO Iukiaa. O0mime
€CTECTBEHHO-HAY4YHbIC MOHTHS: HAay4YHbIH (haKkT, TMIOTE3a, 3aKOH, TEOpHs, aHaIu3, CUHTES,



KJIaccu(UKaIUs, MEePUOJUYHOCTD, HAOIIOJICHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHUE,
MO/IEIIb, SIBIIEHUE, TAPHUKOBBIN 3(pPeKT, TEXHOTOTHs, MaTepPHAIBL.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJI, HW30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3UYCCKHE BEIMUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC TOPOJIBI, TOJIE3HBIC
HNCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHIL.
INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOIO 0O0wIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe O0Y4YEHUsI XMMUU B €IUHCTBE YU€OHOH M BOCIIUTATENbHOM AEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COLIMATIM3ALMU 00yUYarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXAalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpEeHHE ONbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSL:

LIEHHOCTHOTO OTHOLIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B J>KM3HHU COBPEMEHHOrO OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaueil 0 mepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEI0BAaTENbCKOM, TBOPUECKOW M JAPYIMX BHJaX JEATENbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBIMOJHEHUN YU4e€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B Tpoliecce 3TOW y4yeOHOH IesITeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHIlEHd C MO3MLIMM HPaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BEIIECTBE M  XUMHYECKOM  peakuuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISAIOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MPHUPOJIbI, B3AaUMOCBA3AX YEJIOBEKA C IMPUPOAHOM cpenoi, o poiau
XUMHH B IO3HAHNU 3THX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUI MO XHMHH,
HEOOXoAuMBbIE Ul OOBSACHEHHsA HaOJIOJAaeMbIX IIPOLECCOB U SBJIEHUMN, II03HABATEIIbHOM,



MH(POPMALMOHHOM U YNTATENbCKON KYJIbTYpBhI, B TOM UHCIIC HABBIKOB CAMOCTOATENBHOM pabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JMTEpPaTypod, NOCTYHMHBIMH TEXHHUYECKMMH CpPEICTBAMH
UH(POPMALMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOyYEHMIO M IO3HaHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOCKTHON U HMCCIEN0BATENbCKON JIEATENHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJICHUS] aJKOrojsi, HApPKOTHKOB, KypPEeHHS), HEOOXOAWMOCTH COOIIOACHUS
npaBui1 0€30IacHOCTH NpU OOpalieHHH ¢ XMMHUYECKHMMH BEUIeCTBAaMH B OBITY U peajbHOMN
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPO(ECCHii B Tpya pa3IndHOro poJia, yBaKEHHUE K
TPpyLy U pe3yiabTaTaM TPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
IOPOJOJDKEHUs 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEemHOW MpOo(hecCHOHATBFHON IESITeIbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCUOHATIBHOM Cperie;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3J0pOBOro M 0Oe30macHOro obpasa *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY 370pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTrO MOBEAECHUS MU paboTe C BeleCTBaMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAIOLIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUM XUMHH, IS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIIICHHS YPOBHS 3KOJIOTHYECKON
KYJBTYpBl, OCO3HaHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel MX pelieHHs
MIOCPEICTBOM METOINOB XMMUH, SKOJIOTHYECKOTO MBIIUIEHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIIEISIOT 3HAYMMbIe il (OPMHPOBAHUS
MHUPOBO33PEHUS OOILEHAYUYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMEeTOB (POPMUPOBATH MPEJICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

ITo3naBaTebHbIE YHHBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHMM 3HAHMIA:
pPAacKphIBaTh  CMBICA XMMHUYECKMX IOHATHH (BBIIENATH MX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBICHHH, BBIOMpATb OCHOBAHHS M KPHUTEPUH IS Kiaccu(UKauu
XUMHUYECKHX BEIECTB U XMMHUECKUX pEaKLUi, yCTaHABIUBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U



MeXy 00BbEKTaMH U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHBIC, IeAYKTUBHBIE,
110 QHAJIOTUH ), IeTaTh BHIBOABI M 3aKIIFOYCHHUS;

yMEHHUE NMPUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — TpU pPELlICHHH Y4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJEIBHBIX TMPEACTABICHUH BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3Y4AaEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble wucciaenoBaTelbcKHe JIECTBUS: yMEHHE HCIOJIb30BATh IOCTABJICHHBIC
BOIPOCHI B KaYeCTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B Ka4eCTBE OCHOBBI JUIsi (hOPMHUPOBAHUS
TUIOTE3bI M0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POEIaHHO paboTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMYHBIX BUI0B
1 $HOpM IPECTABICHUS, TOYYaEMYIO 3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHBbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOTHEHHS YU€OHBIX U TIO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B O0JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMY TIpeACTaBICHUS
uH(pOpMaIllMd ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIONB30BaTh W aHATU3WPOBATh B Mpolecce y4eOHOW W HCCIIeN0BaTENbCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIoIei MPUPOJHON CpeIbl.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe auanora u (Wiu) AUCKYCCHUH) IO CYLIECTBY
oOcyxmaemMoll TeMbl, (HOPMYTHPOBATH CBOM TPEUIOKEHUS OTHOCHTENHBHO BBITOIHEHHS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTABIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIMI0 PEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OTBITA, JaO0OPaTOPHON pPabOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM MO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
0O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3MIMK (00CYXIACHUS, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBI», KOOPIMHAIIMS COBMECTHBIX JEHCTBHIA, ONpeeNICHe KPUTEPUEB 110 OI[CHKE KayecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaIbHbIe y4eOHbIE 1eiiCTBHS:



YMEHUE CaMOCTOSITENIbHO ONPEAENIATh LENH AESITEIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIAT,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BHIOMpPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISTh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpu
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHs] HOBBIX 3HAHMA 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLIEHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 33JJaHUI.

HPEAMETHBIE PE3YJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJabTaTOB [0 OCBOCHUIO O053aTEIBHOIO COAEpIKAHMUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMoi, BBIJIENAIOT: OCBOCHHBIC
0o0yJaromyMHUCsT Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JAEATEILHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U MIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIUAX.

K xonmy oOyuenust B 8 kiiacce mpeIMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHUN: aTOM, MOJIEKYJla, XUMHUYECKHM
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMech (OAHOpOAHAS U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJICKYJISpHas Macca,
KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJIsI XUMHUYECKOIO
9JIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKUCIEHMSI, XUMUUECKasl peakLUsl, KilaccupuKanus
peaKuuil: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIiH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOWTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HETOJIIpHAsi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUNH U TNPUMEHSTh 3TH
MIOHSITHS ITPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® ICTIIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY [UIi COCTaBieHHs (opMyl BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OTIpe/ICATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAPHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
omnpeneN€HHOMY KJIacCy COeAMHEHUW 1o ¢opMyrnaMm, BHJ XUMHYECKOW CBS3H
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepmommueckoro 3akona /[[. M. MenpgeneeBa: neMOHCTpUpPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucreMe, 3aKOHOB COXPAHEHMsS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;

®OMUChIBATh M  XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoir cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moAarpymnmna (A-rpynma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
o0o03HaueHus1, KOTopble uMetoTcsi B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COocTaB MW 3apsija sAapa, oOIIee YHCIO D3JIEKTPOHOB H
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SIM);



e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
dbdexry);

® XapaKTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKME CBOWCTBA BELIECTB PAa3JIMYHbBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIINII;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX [IPEBPALLEHUIN B Pa3JIMUHbBIX YCIOBUSX;

® BLIYKCIISATE OTHOCUTEJIBHYK0 MOJIEKYJSIPHYIO U MOJISIPHYEO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTA 110 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOAMUTH PACYETHI 110 YPABHCHHMIO XUMHUYECKOW PEaKLMU; IPHUMEHATH
OCHOBHBIE OIIEPALIMHU MBICIUTENbHON AESITEIbHOCTH — AHAJIW3 U CHUHTE3, CPABHEHMUE,
o0oOmieHne,  CHUCTEMAaTH3alMi0,  KIACCU(UKAIMIO,  BBIABICHHE  IPUYMHHO-
-CIEICTBEHHBIX CBSI3€M — IJISl M3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKUX pEaKLui,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpeHHe,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

eCJIe/IOBaTh INpPaBWJIaM IMOJb30BaHMUA XMMHUYECKOH mOCynoi U J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXkKe IpaBWiaM OOpAaIlEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB I10 MOJYYEHUIO
U coOMpaHUIO ra3o00pa3HBIX BELIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBJICHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATh
U MPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, peHondTanent, METUIOpaHK U IpyTre).

K xoHuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® DacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XHMHUYECKUH DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJUTHL,
HEBJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, pPEaKUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAJUIMYECKas pemeéTka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMUYECKOM pPEAaKIUH, NPEIeNbHO IOIyCTHUMas
koHneHTpanus [1/IK BemecTna;

® MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH W TNPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BELLIECTB U UX MPEBPALCHHI;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY [UIi COCTaBJeHHs (OpMyN BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OIIPEJIENISATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, IPHUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY  KJaccy
coeMHEeHUH 1o (¢dopMmynaM, BHJ XUMHYECKOM CBS3M (KOBaJCHTHas, HWOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKOH
(dopmyne, XxapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCIUHEHUH, THII
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



e packpbIBaTh cMbIca Ilepuonnueckoro 3akoHa /. 1. MenzeneeBa u 1€EMOHCTPpUPOBATH €r0
IIOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynna (A-
rpynna)» u «mobounas noarpynmna (b-rpynma)», manele u OojbLIME NEPUOJBI,
COOTHOCUTHb 0003HAu€HMs, KOTOpble HUMEIOTCS B IEpUOAMYECKOM Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, oOIee YMUCiIo AMEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B IPEJeNax MaJIbIX IEPUOIOB U IJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB; KJaCCU(PULUPOBaTh XMMHUYECKHE HJIEMEHTbI, HEOPraHMYECKUE BELIECTBA,
XUMHUYECKHE peakluu (0 YMCIy U COCTaBYy y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO
TETIOBOMY 3P PEKTY, IO U3MEHEHHUIO CTETICHEH OKMUCIICHUSI XUMHUECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (ONHUCHIBATh) OOIIME U crneuuduueckue XHUMHUYECKHUE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

® COCTABJISITh YPABHEHHUS JJIEKTPOJUTUYECKON JUCCOLMAIMU KUCIOT, LIEJI0YEH U COJIEH,
HOJIHBIE U COKpAIEHHBIE YPABHEHUS peaklil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLU,
MOATBEP)KJAIOIIUX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IMYHbIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUHA I1O0CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuil;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAIlEHUI B Pa3INYHBIX YCIOBUSAX;

® BLIYHCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKOM peaKLnu;

ecoOMIOaTh MpaBuja IMOJIb30BAHHUA  XMUMHUYECKOHM Tmocyaoil u  1a00paTOpHBIM
o0oOpyJOBaHUEM, a Tak)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAUYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUJI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON AESITEIBHOCTH — aHAlW3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBISBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBS3€M — JUIsI M3YYEHMsS] CBOMCTB BEIIECTB M XUMHUYECKHUX DPEAKLHN, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHUWEe, W3MEPEeHHEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xumudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dJ1eMeHTOoB []. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. BemmecTBo U XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHEUIIINE METAIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE IIJTAHUPOBAHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 0 0 bu6mmoreka [IOK
KU3HM YesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 0 0 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a00paTOpUN U TIPUEMBI bubnuorexa [JOK
3 1 0 1
obparienus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IT 02
5 ((I?;KT;IIZ?;: iﬁ:f;);ili npumMepe 1 0 1 Bubmiorexa LIOK
8 . PHNEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmoreka [JOK
6 A 1 0 0
TOMBLT MOTCRYIRL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 I1 1 0 0
POCIHIE | CHONHRIC BeMertsa https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKY/ISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSIHCTBA COCTaBa 1 0 0 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAsg Macca.

bubmuorexa [JOK

1 OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUMKJIONETUCT. 0606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6morexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoza. Bomopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?)((: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukarus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ 0:; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
N v ’ https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATIBHBIX 33/1a4 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
18 rmceasn neoprammiccran. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ochomsie ciacen neopramiceix bGorer LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
I1
1| mmeckan snoworton, Towmmie Brmorer L1OK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menpeneena

53 [lepuoapl, rpynimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peaKIvH.

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

64 OKHCIIMTEIM U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | o |
CBS3Ey https://m.edso0.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PeszepBubIil ypok. O60011eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 0 0 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX DJICMEHTOB 1 0 0 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 0 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1 0
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xumuueckux 1 0 0 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

8 DaxTopskl, BIUAIONME HA CKOPOCTh 1 0 0 bubmorexa [IOK

Pbl, _ p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIINU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS PeaKIINA buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmorexa LHOK
P . https://m.edso00.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TToustue o runponuse coien bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKaSI HCCOLAALN bubmmorexa LOK
p A HHATH. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIINH B PACTBOPAX)»
OO0mras XxapakTepucTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bubnmuotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOWCTBA, MOTyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COISTHON KUCIIOTHI,
_ R . https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brraucnenus no ypaBHeHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpocHHE, (U3HUECKUE bubnnoreka [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nveckre 1 XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XYUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpe/ibl COETUHEHUSIMU
cepol
97 Breruucnenue MaccoBoil JOIM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTyYEHUE U bubmmorexa [JOK
» O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padora Ne 3 o Teme
30 «[Tonydyenrne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. o gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHAas KUCIOTa, €€ hu3ndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHunid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu ﬁ z EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOoJIOTUYecKre mpoodIeMBbl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpeMmuuii u ero coefuHeHns bubmorexa [IOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl i UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KPUCTATIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [MousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lenoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U MarHui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
a 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI M CIIOCOOKI €& bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI U METOIEI €€ bubmmorexa [TOK
Y 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHUIBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edso0.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3AIHS
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0Ja IPOAYKTa
peakuuu
61 O06o0011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HaHUU https://m.edso00.ru/00ae3f50
KonTtponbHas padora Ne4 o Teme
62 «Baxueimme MeTaubl 1 UX bubmmorexa [OK
https://m.edsoo.ru/00ae4270
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pelieHun bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
PesepBublit ypok. O60011eHMEe 1 bubnuorexa [IOK
66 .
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O0o0mIeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O0001ICHNE U

CUCTeEMAaTHU3al U 3HAaHUN
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Xumus. 8 knacc/I"'abpuensia O.C., Octpoymon WN.I'., Cnaakxos C.A., Akunoneproe o6mectso «M3narensctBo «lIpocsemienuey;

METOANUYECKUE MATEPUAJIBI 1JISA YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemienne" Koproparms Poccuiickuii yueOHUK

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — denepanbHbiec 00pa30BaTEIbHBIE PECYPCHI s 00IIEro 00pa3oBaHs/

2. https://educont.ru/ - Karanor uugpoBoro o0pa3oBaTeIbHOI0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas kosuiekims udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHUH. DJICKTPOHHBIH yUCOHHUK.

2. http://hemi.wallst.ru/— OGpa3oBaTeNbHbIIi CAUT 15 IKOJIBHUKOB 10 XUMHH

3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomonocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickasi onuMIinaia mKoJIbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHOE OBOPYJIOBAHHE

1.ITeyarHpie TAOHIIBI IO YIEOHBIM TEMAM Kypca.
2.Mojenm KpUCTALTMYECKUX PEHIETOK; IIaPOCTEPKHEBBIE U 00bEMHBIC MOJICITH MOJICKYIL.

3. Komnnexunun HeopraHn4ecKkux BEILECTB.
OBOPYJAOBAHMUE JJISA TIPOBEJAEHUSA TABOPATOPHBIX, IPAKTHYECKHUX PABOT, I[EMOHCTPAHI/Iﬁ

1. KommuiekT «Mukponaadbopatopust Jisi XAMUYECKOTO IKCIIEPUMEHTa» ¢ HA0OPOM COOTBETCTBYIOIIMX PEAKTHBOB.
2. HabGop peaktrBOB 1 000pyAoBaHus i BeimoaHeHUss OI'D o xumun.
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