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IHHOACHUTEJIbBHASA 3ATINCKA

[IporpaMma Mo XMMHU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJeHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a takxke Ha ocHoBe (hemepanpHO padoueil mporpaMmbl
BOCIMTAHUS U C YIETOM KOHLEHIIMH MPENOoIaBaHus YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Aa&T NPEACTaBICHUE O IETsIX, OOIIel cTpaTernu 00y4eHuUs, BOCIIUTAHUS
pa3BUTHs OOYYarOIIUXCSI CPEACTBAMHU y4EOHOIO IpeIMEeTa, YCTAaHABJIMBACT 0053aTelNbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero Mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszenaM U
TeMaM TPOTpaMMbl [0 XUMHUH, ONPEICNIIeT KOJMUYSCTBEHHBIC M KAYECTBEHHBIC XapaKTEPHCTUKU
COJIepKaHUsA, PEKOMEHYEMYIO MOCIEIOBATEIbHOCTh M3YUEHHS] XUMHH C YY9ETOM MEXKIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydarouxcs,
ompeensseT BO3MOKHOCTH IpeaMeTa s pealu3aluu TpeOOBaHUM K pe3yabTaTaM OCBOEHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TakKe TpeOOBaHMMA K
pe3ynpraTaM OOyueHHUsi XMMHM Ha YpOBHE IeJIel H3ydeHUs MpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHOMN JEATEIbHOCTH 00yYaIONIerocs o0 OCBOEHUIO YYEOHOTO COIEP KAHNUS.

3HaHME XUMHUU CIYKUT OCHOBOM JUIsi (DOPMHUPOBAHHUS MHUPOBO33PEHHUS OOYUYaIOILIErocs, €ro
MPEJCTAaBICHUN O MaTepHaJbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HUrparOT (QOpMHUpYeMble XHMHUEH
MIPEJICTaBJICHMSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX PEeLIeHUs
I00aTBHBIX TTPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBOU H
AKOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET peali3allid BO3MOXHOCTEH ISl caMOpa3BUTHS M (POPMHPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHpPOBAHHME MBIIUICHHS M TBOPUYECKHX CIIOCOOHOCTEH OO0yJaronuxcs,
HABBIKOB HX CaMOCTOSITEIbHON y4eOHOW AeATeIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(GECCHOHAIBHON 1A TEIbHOCTH;

3HAKOMHUT CO CHenu(UKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsifa Ha
€IMHCTBO TPUPOJBI U YEJOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOU rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCsl.

JlanHble HampaBJiIeHUs B O0OyYCHUH XUMHH 00€CIIeUnBAIOTCs Crenu(UKON coAepKaHus yueOHOTO
MpeIMeTa, KOTOPBIi ABJIAETCS MelIaroru4ecku aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOI HAyKH XUMUU Ha
OTPEICIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHE
OoOy4aroUMMUCS CHCTEMbl TE€pPBOHAUYAIBHBIX MOHATHA XUMHH, OCHOB HEOPraHWYEeCKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUMU.

CrpykTypa coaep:KaHus MPOrpaMMbl IO XUMHH c(hOPMHUpPOBaHA HA OCHOBE CUCTEMHOT0 MOIX0/a K
e€ u3ydyenuto. CozepkaHne CKJIaJ(bIBAECTCS U3 CUCTEMbI MOHATHI O XMMUYECKOM 3JIEMEHTE M BEILECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbBI MO MPUHIIUITY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa [I. . MenyeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— Y4EeHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;



— MPECTABICHUH 00 MEKTPOIUTUYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TMOJYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSIS
GyHKIMM OOBSICHEHHS] W TPOTHO3MPOBAHUS CBOWMCTB, CTPOSHUS M BO3MOXXHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHMe MPOrpaMMbI TI0O XHMHH CITIOCOOCTBYET (hOPMHPOBAHHIO TPEJICTABICHUS O XUMUYIECKON
COCTAaBJISIIOIIEH HAYYHOW KapTHUHBI MUpPA B JIOTHMKE €€ CHCTEMHOMN IMPUPO/IbI, IIEHHOCTHOTO OTHOIICHUS K
HAay4dHOMY 3HAaHHUIO M METOJIaM IO3HaHWs B Hayke. V3yueHHe XUMUU MPOUCXOAHUT C TMPUBICYCHHUEM
3HAHUW U3 paHee M3YYEHHBIX y4eOHBIX mpeameToB: «Okpyxaromuidi Mupy», «buonorus. 5—7 kimacce» U
«Dusuka. 7 Kimacey.

[Ipy wm3ydeHHM XUMHUHM TPOUCXOTUT (OPMHPOBAHHWE 3HAHUN OCHOB XHMMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON NEeATENIbHOCTH 4YelloBeKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHPOBOM KYyJBTYpHI. 3agada y4eOHOro MpeaMeTa COCTOMT B (OPMHUPOBAHUM CHCTEMBI
XUMUYECKUX 3HAHUN — BaXHEWINUX (HAaKTOB, TMOHSTHHA, 3aKOHOB W TEOPETUUECKHX IOJOKEHUH,
JOCTYITHBIX 00O0OIIEHUH MUPOBO33PEHUYECKOTO XapakTepa, si3blKka HAayKd, B MPHOOIIEHWH K HAyYHBIM
METOJIaM TO3HAHUS MPU M3YYCHUH BEIIECTB M XMMHUYECKHX PEakiuid, B (GOPMHPOBAHUM U PA3BUTHU
MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUHU B yueOHO-TIO3HABATEIbHONW M y4eOHO-UCCIIE0BATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BEECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yueHuu XMMHUHM Ha YPOBHE OCHOBHOTO OO0IIero 00pa3oBaHMs BaXXKHOE 3HAYEHUE PUOOpenn
TaKHe LU, KaK:

— (opmupoBaHHE HMHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CHOCOOHOM aganTUpOBaThCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOYYCHHS Ha CHCTEMaTHYeCKOe TNPUOOIICHHE OO0yJarouumxcs K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON AESITETbHOCTH, HAaydyHBIM METOJIaM MO3HaHUs, (HOPMHUPYIOLIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— ofecrnieyeHUE YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETECHUIO OOYYAIOIIMMHUCA  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAHMUS U CaMOIO3HAHHUSA, KIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHI[HI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue ooueil GyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCIIE
yYMEHHH 0OBSCHATH M OLICHUBATH SIBJIICHUSI OKPY)KAIOIIETO MUPA, UCIIOJIb3YSl 3HAHUS U OTIBIT, IIOJy4€HHbIE
IpU WM3YYEHUU XUMUU, MPUMEHSITh UX MPH PELICHUH MpoOJieM B MOBCEIHEBHOW >KM3HH U TPYIOBOU
NEeSTENbHOCTH;

— (opmupoBanue y oOydarolmUXcsi TYMaHUCTHYECKMX OTHOIIEHUM, MOHUMAHUS IIEHHOCTH
XMUMHUYECKUX 3HAHUM I BBIPAOOTKU IKOJIOTUYECKH 1e1eco00pa3HOro MOBEACHUS B ObITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN Cpeibl;

— pa3BUTHE MOTUBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHUTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKMX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuis u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yUIeHHUSI.

OOmiee 4McIO YacoB, OTBENEHHBIX ISl M3yYEHUS XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro
oOpa3oBanus, coctanisier 136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJlent0), B 9 kiacce — 68 yacos (2
yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Posib XUMHM B KHU3HU Y€JIOBEKAa. XMMHSI B CUCTEME HayK. Tena M BellecTBa.
®dusnyeckrue CBONCTBA BEIIECTB. ArperaTrHoe COocTosiHue BemecTB. [IoHATHE O MeTo/ax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeCeH.

ATOMBI ¥ MOJIEKYJbl. XUMHUUYECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BeniecTB. OTHOcHUTeNbHAs aroMHasi Macca. OTHOcHUTeNbHAs MOJICKYJsipHash macca. MaccoBast
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Mons. MonsipHasg macca. B3aumMoCBsI3b KOJMYECTBA, MAacChl M 4HCIa
CTPYKTYPHBIX €UHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHM.

dusnyeckue U XUMHUYECKUE SIBJIICHUSA. XUMHUECKash Peakius 1 €€ MpU3HaKd. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XWUMHUYeCKHe ypaBHeHUsA. Kiaccuduranus XUMHUYECKHX pEakiuid (COeTUHEHMUS,
pasnoKeHus1, 3aMeIeHUsI, 0OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TOCYJIOH, MpaBwiaMu pabOThl B JlabopaTtopuu U TpUEMaMU
oOpareHus ¢ J1ab0opaTOpPHBIM 000PYIOBaHUEM, U3yYEeHHE U ONMUCAaHHE (PU3NUECKUX CBOWCTB 00pas3IloB
HEOPraHMYECKNX BEIIECTB, HaOmoaeHne (pu3nyeckux (TJIaBJieHWE BOCKA, TasHUE JIbJla, pacTUpaHUE
caxapa B CTYyNKe, KHUIEHHE W KOHJIEHCAlUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOICUCTBUE MeJla C KUCIOTON) SIBIICHUM, HAOMIOZICHUE U OTIMCAaHNE TIPU3HAKOB
MPOTEKAaHUS XUMUYECKUX pEakiui (pa3joKeHHe caxapa, B3aWMOJCUCTBHUE CEPHOM KHUCIOTHI C
XJopuaoM Oapusi, pasnoxkeHue ruapokcuna meau (ll) mpm HarpeBaHum, B3aMMOJICHCTBHE XKeje3a C
pactBopom comu meam (Il), m3ydeHme cmocoOOB pas3feleHus CMeceil: C TOMOIbI0 MarHuTa,
¢bunbTpOoBaHUE, BhIIAPUBAHKE, AUCTUILIALIMS, XpoMaTorpadus, MpoBeIeHuEe OYUCTKU TOBAPEHHON COJIH,
HaOJIOJIeHNe U ONHCAHHE PE3Y/IbTaTOB IMPOBEICHHS OIBITA, WIIIOCTPUPYIOUIETO 3aKOH COXpaHEHHs
Macchl, CO3JJaHUE MOJIeIeH MOJIEeKYI (IIapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmecs razos. CocraB Bozayxa. Kucimopox — 53JI€MEHT M MPOCTOE BEUIECTBO.
Haxoxnaenue xuciopoga B mnpupoie, (QpuU3MUYecKue M XUMHUYECKHE CBONCTBA (peakiuuu TOPEHUs).
Oxcugnpl. I[lpumenenue kuciaopoga. CrnocoObl mOdydeHHUs KHcIopoAa B Jjabopatopud U
npoMelieHHocTd.  KpyroBopor kucnopoga B mpupoae. O30H — amnoTpomnHas MoauduKanus
KHCJIOpO/1a.

TemoBoit  »pdeKkT XUMUYECKOW peakluH, TEPMOXMMUYECKHE YpaBHEHHUS, DOK30- U
SHIOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab U MEeTaH. 3arpsi3HEHUE BO3yXd, YCUJICHUE NAapHUKOBOIO
addekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocToe BemiecTBo. HaxokaeHue BoJoponaa B mpupojne, pu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HaceliieHHble U
HEHACBIIIEHHbIE PacTBOPhL. PacTBOpMMOCTH BeHIECTB B BOJE. MaccoBasi A0Js BELIECTBA B PacTBOPE.
Xumuyeckue cBoicTBa BOAbl. OcHOBaHus. Ponb pacTBOpoB B MpUpOJie U B KU3HU YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.



Knaccudukanuss  Heopranmueckux  coeamHeHuid. Oxcugpl.  Krnaccudukarumss — OKCHIIOB:
cojeoOpa3zymome (OCHOBHBIC, KHUCIOTHBIE, amdoTepHbie) M HecosieoOpasyromue. Homenkiarypa
oKcu10B. PU3NUECKUe U XMMHUECKHE CBOICTBa OKCcUIOB. [loyuenue okcuios.

OcnoBanus. Kiaccudukanus ocHOBaHMNA: MIENOYN M HEPACTBOpUMBIE OcHOBaHM. HoMeHkaTypa
ocHOBaHUH. U3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Kmaccuduranus kucinor. Homenknmarypa xucimor. Du3nueckue MW XUMHUYECKHE
cBoiicTBa kuciot. P aktuBnoctu metamwioB H. H. bekerosa. [Tosryuenue Kucior.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIpeJesieHue COAEpKaHMUsl KHUCIOpoJa B BO3AyXe, IMOJydeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YE€HHUE CBOICTB KUCIOPOAA, HAOII0JeHIE B3aUMOIEHCTBUS BELIECTB C KUCIOPOI0M
U YCIIOBUSl BOSHUKHOBEHHUS M MPEKpalleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMu OKCUIOB U
ONHMCAHWE MX CBOWCTB, IOJIyY€HHE, COOMpaHue, paclo3HABAHME M H3YYEHHE CBOMCTB BOJOpOJA
(ropenue), B3aummojelcTBue Bojgopoma ¢ okcumom Menu  (ll)  (BO3MOXKHO —HMCHOJB30BaHHUE
BHUJIEOMATEpUANIOB), HaONIO/leHue O00pa3loB BEUIECTB KOJWYECTBOM | MOJIb, HCCIEI0BaHUE
O0COOEHHOCTE pacTBOPEHHUS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C
ONpENENIEHHON MacCOBOM JOJIed PACTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METAJIAMU
(HaTpueM U KaibleM) (BO3MOXHO MCIOJIb30BaHUE BUJEOMATEPHANIOB), HCCIEAOBaHHE O00pa3lloB
HEOPraHMYECKHUX BEIIECTB DPA3JIMYHBIX KJIACCOB, HAONIOIEHWE W3MEHEHMsI OKPACKM HHAWKATOpPOB B
pacTBopax KHUCJIOT M Iieioded, usydeHue B3aumozeictBus oxcuaa meau (Il) ¢ pactBopoM cepHoii
KHCJIOTBI, KMCJIIOT C METaJUIaMH, PEaKIUi HEUTpalu3aluH, NOJIy4CHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJTHOTO METajlla JPYTUM U3 PACTBOPA COJIM, PELICHHE SKCIEPUMEHTANBHBIX 337a4 10 TEME
«BaxHelmue Ki1acchl HEOPraHUYECKUX COCAMHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xumu4yeckux 3viementoB JI. MH.
MenpgesneeBa. CrtpoeHue aroMoB. XHMHYeCKasi CBsA3b. (OKHCIHMTEJbHO-BOCCTAHOBHUTE/IbHBIC
peakuuu

[lepBpie MOMBITKU KIACCU(PUKAIUU XUMHUYECKUX 3JeMEeHTOB. [loHSATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (ILENIOYHbIE M MIENIOYHO3EMEJIbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoandeckas cucrema xumudeckux siaeMeHToB [l. M. Menneneena.
Kopotkonepuoanas u niauHHonepuoaHasi popmsl [leprouueckoit CUCTEMbl XUMHUECKUX 2JIEMEHTOB /.
N. Menpneneesa. Ilepuoas! u rpynmnsl. @U3nUecKuil CMbICI TOPSAIKOBOIO HOMEpa, HOMEPOB MepUoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aTtomHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0oJiouek aToMoB mnepBbix 20 xuMuyeckux 3nemMeHToB Ilepuoanueckoit cucrems! /. M. Menneneesa.
XapakTepucTuKa XUMHUYECKOro 3JeMEHTa No ero mnojioxeHuto B Ilepuoamueckoit cucreme /[ .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS pajuyca aTOMOB XUMHUYECKMX DIJIEMEHTOB, METAJUIMYECKUX H
HEMETAJNINYECKUX CBOMCTB 110 TpyNIaM U Mepruoiam.

3nauenue Ilepumommueckoro 3akoHa u Ilepmoandeckoil CUCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BuTUsA HayKu U npakTtuku. [. . Mennenees — yu4€HbIil U TpaXXJaHNH.

Xumuyeckas cBs3b. KoBaneHTHas (moisipHAsh W HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPUIATEILHOCTD
XMUMHMUECKUX 3J1€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucineHus. OKHUCIUTENIBHO--BOCCTAaHOBUTENbHBIE peakiuu. [Ipoueccel okuciaeHUs U
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3loB BEIICCTB METAIUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMu KHCJIOT W HIEJOYEH, POBEJICHNE ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpEeHUE, peaKlluy pa3aoKeHHs, COCTUHEHNUS ).

Meosrcnpeomemnnie ceasu

Peanuzarust MeXNpeaMEeTHBIX CBS3EH MPU M3YyYEHUU XMMHH B 8 KJlacce OCYIIECTBIISIETCS uepes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHSATUM, TaK M TOHATUM, SBIISTFOIIUXCS
CUCTEMHBIMU IS OTACJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAy4YHbIH (akT, TUIOTe3a, TEOpHs, 3aKOH, aHaJuU3,
CUHTE3, Kiaccudukaius, MepuoauIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEpPEHUE,
MO/IEITb, SIBJICHUE.

dusnka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITU, U30TOMbI, PAJHOAKTUBHOCTb,
MOJIEKYJIa, DJIEKTPUUYECKUM 3apsJl, BEHIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIEeCTBAa, Tas,
(bu3HYecKre BETMYUHBI, €IMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TMOPOJBI, TMOJIE3HBIE HCKOTAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKas peakius

[Tepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux snemeHToB [[. M. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XUMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX
MEePUOJIOB, Kalus, KalblMsl U HUX COCAWHEHUH B COOTBETCTBHHM C IIOJIO)KEHHEM DJIEMEHTOB B
[Teproanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBS3H. THUIBI KPUCTATUIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHX BeHIeCTB. XMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCS K pa3IMYHBIM  KJlacCaM HEOPraHMYECKHUX COCJMHEHUH, TeHeTHuYecKas CBs3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peakUuid MO pa3iMYHbIM IpU3HAKaM (10 YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEMJIOBOMY 3PQEKTy, MO0 HM3MEHEHHIO CTENEeHEW OKHCICHHS
XUMHYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). DK30- U SHIAOTEPMHUYECKUE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsitne o ckopoctu xumudeckoil peakiuu. [loHsTHEe 00 00paTUMBIX U HEOOPATUMBIX
XMUMHUYECKUX peaknusx. [loHsATHe O TOMOTEHHBIX M TeTepOreHHbIX peakiusax. [lonartue o karamuse.
[TonsitTne 0 xUMHYECKOM paBHOBecuU. DaKTOpbI, BIUSIOUIUE HA CKOPOCTh XMMHYECKON peakluuu M
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCHAUTENFHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH,  AJIGKTPOHHBIA  OajaHC  OKUCIHUTEIbHO-
BOCCTaHOBUTEIHHOU peakiuu. CocTaBieHNEe YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX pEaKIUN
C UCMOJIH30BaHUEM METO/I1a HJIEKTPOHHOTO OanaHca.

Teopust AMEKTPOIUTHYECKON TUCCOMALINU. DIEKTPOIUTHI U HEANIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOLMAIMH BEUIECTB C PA3TMYHBIMU BUJAMH XUMHUUYECKOH cBsi3u. CTeneHpb MTUCCOLUAIIUH.
CunbHbIE U cllabble AIIEKTPOJIUTHI.

Peakuuu woHHOTO OOMEHa. YCIOBHS TMPOTEKaHUS peakIMii HMOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble HWOHHBIE YypaBHEHUs peakuuil. CBoicTBa KHCJIOT, OCHOBAHMM W COJieH B CBETE
MpeJICTaBICHU 00 AMEeKTPONIUTHYECKO aucconuanuu. KauecTBeHHbIe peakiuud Ha HOHBL [loHsATHE O
TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJICHHUE C MOJCIIIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHWUYECKUX BEIIECTB — METANIOB U
HeMeTauoB (Tpadura U anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHs), UCCIICAOBAHUE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOW pEaKIMu OT BO3ICHCTBHUS  Pa3lUYHBIX  (PAKTOPOB, HCCIIEIOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipollecca JUCCOLMALUMU KHUCIOT, LIeNo4Yer u coiel
(BO3MOXHO MCIOJIb30BAaHUE BHUJIEO MATEPHAIOB), MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIMUX MPU3HAKU
MPOTEKAaHUs peaklnii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 00pa3oBaHUE BO/IbI),
OTIBITOB, WJUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEINILHBIX PEaKIINil (TOpeHHEe, peaKIuu
pa3NioKEHUsl, COCIMHEHHUS), PACIO3HABAHWE HEOPTraHWYECKHUX BEIIECTB C IMOMOIIBIO KauyeCTBEHHBIX
peaKkiHii Ha MOHBI, PEIIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTasuibl ¥ UX coeTUHEHUS

OOmast xapakTepucThka rajnoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHYECKHE CBOWCTBA
Ha MpuMepe Xjopa (B3aMMOJCICTBHE C MeTajlslaMd, HEMeTalslaMu, IiejrodaMu). XJIOpPOBOAOPO/I.
ConsiHast  KUCJIOTa, XUMHUYECKHE CBOWCTBA, TMOJydeHHe, mpuMmeHeHue. JleiictBue xmopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M 4eJioBeKa. BakHele XIopuapl M MX HaX0KIEHHUE B MIPUPO/IE.

O6mas xapaktepuctuka 35eMeHToB VIA-Tpynmsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIC
creneHn okucieHus. CtpoeHue U (U3MYECKHE CBOWCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA M CEPHI.
AtoTpomniHBIE MOJIM(DHUKAIIMKA KHUCIOPOJAa M Cepbl. XWMHUYECKHE CBOWMCTBa cepbl. CepoBOIOpos,
CTpO€HHEe, (PU3NYECKUEe M XHMHUYECKHE CBOMCTBA. OKCHABI CEpPhl KaK TMPEICTABUTENIN KHCIOTHBIX
okcusoB. CepHasi KHCIIOTa, (PU3MYECKHE W XMMHUYECKHE CBOMCTBA (00IIMe Kak MPeJACTaBUTENs Kiacca
KHUCIIOT U crenuduieckre). XUMUYECKUE pPeaklUy, JIeKallle B OCHOBE MPOMBIIUIEHHOTO crocoda
MOJIy4eHHS] CepHOU KHUCTOThI. IIprumeHenune cepHoit KUCHOTHL. COJIM CEPHOM KHMCIIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. Haxoxnenue cepsl U €€ coemHeHHI B Mpupoae. XUMHUECKOE 3arpsi3HeHHe
OKpY’)KaIoIllel Ccpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

O6mas xapaktepuctuka 3eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
CTETNIEHU OKHUCJICHMs. A30T, pacHpoCTpaHEHHuE B MpUpojie, (U3UUYECKHEe U XUMHYECKHE CBOICTBA.
KpyrosopoT azora B mpupoae. AMMuUak, ero (u3MYecKue M XHMHUYECKUE CBOMCTBA, MOJy4yEeHUE U
npuMmeHenure. Coau aMMOHUS, UX (U3NYECKUE U XMMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHMS. A30THas KUCJIOTa, €€ moJyiydeHue, (pu3nuecKue U XHUMHUYECKUe CBOICTBA
(oOmme Kak mpeAcTaBUTENS Kiacca KUCIOT W cnenududeckue). Vcnonb3oBaHue HUTPATOB M COJEH
aMMOHHMSI B KaueCTBE MUHEPAIBHBIX YyNOOpPEeHM. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIeH cperbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE [0, 3arps3HEHHE BO3[yXa, MOYBBI U BOA0EMOB). Docdop,
aiotponHble Monupukanuu gochopa, pusnueckue u xumudeckue cpoiictea. Okeun docdopa (V) u
docdopHas kucnora, pU3HUECKUe U XUMHYECKHE CBOWCTBa, monydeHue. Mcnonns3zoBanue docdaros B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. Oco6EHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE
CTETMIEHH OKHUCICHHS. YTJIepoJ, aUIOTPONHbIE MOAM(HUKAIIMKN, pACIpPOCTpAHEHHE B TMPHUPOAE,
¢busznueckue M XUMHUYECKHE cBoicTBa. Azcopbuusa. KpyroBopor yriaepoma B mpupone. OKcuibl
yriaepoaa, ux (pusmdeckue W XMMHUYECKHE CBOMCTBA, NEHCTBHE HA JKUBBIE OPraHU3MBI, MOJy4YeHUE U
MpUMEHEHHE. DKOJOTHYECKHe MpoOIeMbl, CBA3aHHbIE ¢ OKCUIOM yriaepoaa (1V), runoTe3a rmo0anbHOTO
MOTETJICHUsI KJIMMaTa, MapHUKOBBIM »¢dekT. YronpHas KucIoTa W e€ CONM, X (QU3NYEeCKHe U
XUMHUYECKHUE CBOMCTBa, MOJIyueHHUE H TpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEHUIIMHE, IPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTBE.



[lepBoHauanbHblEe TOHATHS 00 OPraHUYECKUX BEILECTBAX KAaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OTWUJIEH, alleTUJIEH, J3TaHOoJ, IJIMLEPHH, YKCyCcHas Kuciaota). IlpupoaHble HCTOYHUKU
YTIIEBOAOPOAOB (YTroJib, PUPOJHBIN Ta3, HEPTh), MPOAYKTHI X NepepaboTku (OEH3UH), UX POJIb B OBITY
U POMBIIITIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaKHBIX BELLIECTBAX: KUpPaxX, OEIKax, yrieBojax — U ux
pOJIK B )KM3HU yesoBeKka. MaTepruaibHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COEAUHEHUN.

Kpemuuii, ero ¢usnueckue nu XMMHUYECKUE CBOMCTBA, MOJydeHHE U IpuMmeHeHue. CoennHeHus
KpeMHusi B npupoze. OOmme mnpexncraBiaeHus o6 oxcuzae kpemHust (V) m kpeMHHEBON KucioTe.
CunukaTel, UX UCIIOJIB30BAHHUE B OBITY, B MPOMBIIIIEHHOCTH. BajkHele cTpouTeNbHbIE MaTepHalIbl:
KepaMHKa, CTEeKJIO, IIeMEeHT, OeToH, xkene300eToH. I[Ipobrembl ©6e30mMacHOTO  HCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHEe 00pa3lloB HEOpPraHMYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHUCIOTHI, NPOBEACHUE
KaueCTBEHHBIX pEaKUMH Ha XJIOpPUA-HOHBl M HAONIOIEHHWE MPHU3HAKOB MX MPOTEKAaHUsS, OIbITHI,
oTpaxaromue QU3NYECKHe W XUMHYECKHE CBOMCTBAa TajJOr€HOB M HUX COEJUHEHHH (BO3MOXHO
WCIIOJIb30BAHME BHJIEOMATEpUAIOB), O3HAaKOMJIEHME C oOpasllaMH XJIOPHAOB (TaJlOT€HUIOB),
03HaKOMJIEHHE ¢ 00pa3liaMH cephl U €€ CoeIMHEHUSIMU (BO3MOKHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
HaOJoIeHNe mpoliecca OOyriMBaHUS caxapa MoJ JeMCTBHEM KOHIEHTPHPOBAHHON CEpHOM KHCIOTHI,
U3y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBlieHHOW CEpHOM KHCIOTHI, MPOBEACHNE KAaYECTBEHHOMN peakuuu
Ha cynb(daT-uoH U HabNoIeHUe MpU3HaKa e€ MpoTeKaH!s, 03HAKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBAMU
azota, pochopa 1 UX coequHEHNH (BO3MOXKHO MCIOJIb30BaHNE BUIEOMATEPHAIIOB), 00pa3ilaMy a30THBIX
n (GochopHBIX YyIOOpEeHH, MOydeHHE, COOMpaHHe, PAclOo3HaBaHWE M W3YUYEHHE CBOWCTB aMMMaKa,
MPOBEJICHUE KAYECTBEHHBIX peakiuil Ha MOH aMMOHHS U (ocdarT-HOH M H3ydeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW Aa30THOMW KHCIOTBI C MEIb0 (BO3MOXKHO
HCIOJIb30BAHME BHICOMATEPUANIOB), U3yUCHHE MOJIENel KpPUCTANIMYECKUX PemETOK anMasa, rpadura,
¢bymiepeHa, 03HaAKOMJICHHE € MPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM MpPOTUBOTa3a, IMOJIydeHUE, CcOOMpaHHME, pACIIO3HABAHHE U U3YUYEHUE CBOICTB
YTJIEKUCIIOro Tras3a, MPOBEACHHE KaueCTBEHHBIX peakifii Ha KapOOHAaT W CHIIMKAT-UOHBI U HU3Y4YCHHE
MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C MPOAYKIHEH CUIMKATHON MPOMBIIUIEHHOCTH, PEUICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHele HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeIMHEHUS

OO0mas XxapakTepUCTUKa XUMHYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HMX IOJIOXKEHUS B
[lepuoanueckoil cucrteme xumudeckux 3ieMeHToB JI. . MengeneeBa u crpoenus atomoB. CtpoeHue
MeTaJyioB. MeTajuinyeckasi CBSI3b U MeTallIndyeckass KpUCTaJUIMUecKasi peméTka. DIeKTPOXUMUUECKHM
psan HanpsbkeHud MertaiwioB. Dusmueckue M XMMHUYECKHE CBOWCTBa MeTayuioB. OOmue crnocoObl
nostyueHus: MetaiioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnassl (cTanb, YyT'yH, JIOPAIIOMUHHM, OpOH3a) U UX PUMEHEHHUE B OBITY U MIPOMBIIIIIICHHOCTH.

lenouynsie Metayuibl: mosiokenue B Ileproanueckoit cucreme xumudeckux snemeHtoB J[. .
MenneneeBa, CTpO€HUE UX aTOMOB, HaXxOXeHHUE B mpupoae. Puznueckue U XMMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCUAbI U THIPOKCUABI HaTpUs U Kanus. [IpuMeHeHune menouHbIX MEeTaljIoB
U UX COCIUHEHHUH.

[IlenoyHo3eMeNbHBIE METaJIbl MarHUd M KaJblui: nojoxeHue B Ilepuoanueckoil cucreme
xumuueckux anemeHtoB JI. WM. MenneneeBa, CTpo€HHME HX aTOMOB, HAXOXKIEHHUE B IIPUPOJE.
dusnuecKkue 1 XMMUYECKUE CBOWCTBA MarHus M Kanblius. Baxuelne coeTMHEHUs KalbLMs (OKCHI,
THJIPOKCU, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.



AmoMuHuMii: osoxenue B [lepuonuueckon cucreme xumuyeckux ieMeHToB 1. 1. Menneneesa,
CTpOCHHE aTOMa, HaxoXXJIeHue B mpupoge. Puszndyeckue M XUMHUYECKHE CBOICTBA aTIOMHUHHUA.
AmboTepHBIe CBOWCTBA OKCHJIA U TUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux annemeHtoB . M. Menneneena,
CTpPOEHHE aTOMa, HaxOXAECHHE B Ipupojae. Pusznyeckue M XUMHUYECKHE CBOMcTBa sxkene3a. OKCHUIbL,
ruapokcuabl v conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE ¢ 0Opa3llaMyd METaUIOB W CIUIABOB, MX (U3MUECKUMH CBOMCTBAMH, H3ydeHHE
pe3ylnbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIOJB30BaHUE BHUEOMATEPHATIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHJA KaJblLUs M HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHMsI JKejie3a B KHUCIopojae (BO3MOKHO
WCIIOJIb30BaHNE BUICOMATEPHAIIOB), IIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMiA Ha NOHBI: MaTHHS,
KaJIbIIMS, JIFOMUHUSA, IIMHKA, skene3a (11) u xenesza (1), meau (11), HabmtoieHre u onrMcanue MpoIECCOB
OKpallMBaHWsl IUIAMEHW HWOHAMU HATpWs, Kamusig ¢ Kadbluig (BO3MOXKHO  HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB), HCCIEIOBaHNE aM(POTEPHBIX CBONCTB THIPOKCH/IA ATFOMUHHS U THIPOKCH/IA ITHHKA,
peleHue SKCIepUMEHTAIBHBIX 3314 110 TeMe «BakHelIne MeTautbl ¥ MX COSAMHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuansl B MOBCEAHEBHON KU3HU YelloBeKa. be3onacHoe HCmoib30BaHUE BEIECTB
Y XUMHUYECKUX peaknuii B ObITy. [lepBast mOMOIIb P XUMHUYECKUX 05KOTaX U OTPABIICHHSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKarolell cpenapl (mpeneibHas AOMYCTUMAas KOHIIEHTparus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX IpooiieM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasroB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MIOJUMEPHBIC MaTEPUAIBI).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBSI3€H NMPU M3YYEHHHM XMMHUHU B 9 Kilacce OCYILIECTBIISIETCS depe3
UCIOJIb30BAHME KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX MOHATHI, TaK W TOHSATHUM, SBISIONIMXCS
CUCTEMHBIMU JJISl OTJICJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1HMKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4YHbIH (DaKT, TUIOTe3a, 3aKOH, TEOpHs, aHaju3,
CUHTE3, KJaccupUKalus, MepHUoJUYHOCTb, HAOII0EHNE, SKCIIEPUMEHT, MOJICIUPOBAHNE, W3MEpPEHUE,
MOJEeNb, SIBJICHHE, TApHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTepPHAIIBI.

®duszuka: Matepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PAJHOAKTUBHOCTH,
MOJIEKYNa, OJJIGKTPUYECKHI 3apsiji, MPOBOJHUKU, MOJYIMPOBOJHUKH, IUAIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeNO, O0OBEM, arperarHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOpP, PacCTBOPUMOCTD,
KpUCTAJJIMYECKas pemérka, CIUIaBbl, (U3MYECKHe BEIWYHMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHILE.

buonorus: dorocunres, npixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpAIbHBIE YI0OpEHMUS,
MHUKPORJIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpalbl, TOPHbIE TOPOJbI, MOJE3HBIE HCKOMAEMBIE,
TOTUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3y/bTAThl OCBOEHUS IIPOrPaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHUsl TOCTUTAKOTCS
B X0Ji¢ OOyYeHHs] XUMHH B €IUHCTBE y4eOHOW M BOCHHMTATEILHOW IEATEIHHOCTH B COOTBETCTBUH C
TPaJMLIMOHHBIMU POCCUICKUMHU COLUUOKYIbTYPHBIMM U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJIaMM M HOpPMaMu I[OBEACHHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS Y COLMATN3AIMN 00yJarOIIXCSl.

JIMYHOCTHBIE Pe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCA CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH 1 pacIIMpEHHE OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUUYECKON HayKH B KU3HU COBPEMEHHOI'O 00IECTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOM MHGOpMAIMel O TNepeAoBbIX JOCTIKEHUAX U OTKPBITUSX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSAX 00 YCTpOIICTBE MHpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMAaxX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOLLIEHUI B KOJJIEKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIIe0BaTENILCKOMH,
TBOPUYECKON M IPYTUX BUAAX JEATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM /AEATEIbHOCTH
IIPU BBINOJHEHUHM Y4YEOHBIX, I1O3HABATEIbHBIX 3a/a4, BBINOJHEHHMHM XUMHUYECKUX OSKCIEPUMEHTOB,
CO3/IaHUM Y4EOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO U B3aUMOIIOMOIIM B NpOLECCE ITOU
yu4eOHOHN JesTeIbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBapUIIEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE U XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABJISIIOIIME OCHOBY Ul IOHUMAHUS CYIIHOCTU HAy4YHOU
KapTUHbl MMpa, MPEACTaBIECHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJbI, B3aUMOCBA3SIX
4eJI0BEKA C IIPUPOJIHOU CPENOl, O POJIM XMMHH B ITO3HAHUU dTUX 3AKOHOMEPHOCTEN;

[IO3HABATE/IbHBIE MOTHBBI, HAlpaBICHHbIE HAa IIOJYyYCHHE HOBBIX 3HAaHUM 10 XHMHH,
HeoOXoAuMble A OOBACHEHHs HAOMIOAAaeMbIX IPOLIECCOB U SIBIECHUH, IO3HABAaTEIbHOM,
MHGOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM 4YHCJIE HaBBIKOB CAMOCTOSITEILHOM paboThl ¢
y4eOHbIMM TEKCTaMH, CIIPAaBOYHOW JIUTEpaTypoi, JOCTYIHBIMH TEXHUYECKMMU CPEICTBAMU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYeHHMIO M [03HAHMIO, JIO0O3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K
caM0o00Opa30BaHUIO, MPOEKTHOM M MCCIENOBATEIbCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH JKWU3HH, OTBETCTBEHHOIO OTHOLICHMSI K CBOEMY 3J0POBBIO, YCTAHOBKM Ha
3JI0pOBbII 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HENpUATHE BPEIHBIX MPUBBIYEK (YyHOTpeOieHus
aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBWil O€30MacCHOCTH MpHU
oOpalleHny ¢ XUMUYECKMMHM BEIIECTBAaMH B OBITY M peasIbHON )KU3HHU;

5) TpyA0BOT0 BOCIUTAHUS:

MHTEpeC K MPAKTHUYECKOMY U3YUEHHIO MpodeccHii U Tpyna pa3iIuyHOIro pojia, yBaXEeHHUE K TPYAY
U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM UHMCIIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUH 110



XMMHUH, OCO3HAaHHBIH BBHIOOP WHAMBUAYAJTBHOW TPACKTOPHH MPOJOJDKEHUS OOpa3oBaHHs C y4ETOM
JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH,
yCIEIHON Npo(ecCHOHANBHOM JEeATeNbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHHH, TOTOBHOCTBH
aJlanTHPOBAThCS B MPO(PECCHOHANTBHOM Cpene;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK HCTOUYHUKY KU3HU Ha 3eMJIe, OCHOBE
e€ cymiecTBOBaHUs, MOHUMAHHUE IIEHHOCTH 37J0pOBOTO M 0e30macHOro o0pasa >KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY U IICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU
COONIOZICHHUS TIPaBHJI OE30IAaCHOTO TOBENEHHs MpH paboTe C BEIIECTBAMH, a TAKXKE B CHUTYaIUsX,
YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH NPUMEHATh 3HAHMS, IOJTydaeMble NpU M3YYEHUM XUMUH, JJIs pelIeHus 3ajaad,
CBSA3aHHBIX C OKpPYKArOUIEH NPUPOJAHOU CPENOH, JUIS MOBBILEHUS YPOBHS JKOJOTUYECKOM KYJIBTYPBI,
OCO3HAHHUS TJI00aJILHOTO XapakTepa HKOJIOTMUECKUX NpoOJieM M NyTed WX pelIeHUs MOCPEICTBOM
METOJIOB XMMHH, 3KOJIOTMYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJACTBOBATbCA MM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampeaMeTHBIX pPE3YIbTATOB BBIIEISIOT 3HAuYMMble Uid  (OPMUPOBAHUSA
MHPOBO33pEHHUS 00IIeHayYHbIe MOHATUS (3aKOH, TEOPUSl, MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC,
SKCIEPUMEHT U JIpYroe.), KOTOpbl€ HCHOJb3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX HpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O LIETOCTHOW HaydyHOU
KapTUHE MHpa, M YHUBEpcalbHble YydeOHble JeHCcTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATHBHBIE,
pEerylnaTuBHbIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBble 1ornyeckue aeicTBUA:

YMEHHUS HUCIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICTT XUMUYECKUX MOHATHH (BBLACIATh MX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C
JIPYTMMHU TIOHSATUSIMHU), MCIIOJIB30BATh IMOHATHS s OOBACHEHUS OTAEIbHBIX (JAaKTOB U SBIICHUIA,
BBIOMpPATh OCHOBAHUA M KPUTEPUU JUIA KilacCU(PUKAIIMN XUMUYECKUX BEIIECTB M XUMHUECKUX PEaKIIHii,
YCTaHABIMBATh MPUYMHHO-CJICJCTBEHHBIE CBS3U MEXAY OOBEKTAMH H3Y4YEHHsI, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), JIeaTh BHIBOJIbI U 3aKIIOUEHU S;

YMEHHE TPUMEHSATh B MPOLECCe TIO3HAHUS MOHATUS (NIpeIMETHbIE W METalpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENU, HCIOJb3yeMble B XUMHUHU, MPeoOpa3oBBIBATh IIHPOKO
MpUMEHSEMblE B XUMHUU MOJICIbHBIE MPEICTaBICHUS — XUMHYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XxuMuueckas (GopMmylia U ypaBHEHHE XHMHUYECKOUN peakiuu — MpU PEeUIeHHH y4eOHO-M03HABATEIbHBIX
3a1a4, C Y4€TOM OSTUX MOJIEIbHBIX NPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYHIECTBEHHbIC
MPU3HAKA H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIUi, BBISBIATH 0OLIUE
3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBA3M W MPOTUBOPEYMS B H3y4aeMbIX IpoLeccax U
SIBJICHUSX.

ba3oBrble ncciienoBarejbCKue 1eHCTBHA!

YMEHHE HCIOJb30BaTh MMOCTABJIEHHBIE BOIPOCH B KA4€CTBE MHCTPYMEHTA IIO3HAHUsA, a TAKKE B
KayecTBE OCHOBBI JUIsI (OPMHUPOBAHUS TUINOTE3bl IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX
CY)KJICHUM;

npuoOpeTeHue OmblTa MO I[UIAHUPOBAHHMIO, OpraHU3allMd ¥ IPOBEICHUI0 YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOI0JaTh 3a XOJOM IHpOIlecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro



pesynbTar, (opMynupoBaTb O0O00OOLUICHHS M BBIBOJBI [0 pPE3yJabTaTaM IPOBEAEHHOTO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTUET O MPOJICIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOMPATh, AHATM3UPOBATH W WHTEPIPETUPOBATh MHPOPMAIUIO PAa3IMYHBIX BHIOB U
¢dbopM mpencTaBieHUs, MOJIYYaeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS JIUTEpaTypa
XMUMHMUYECKOTO COJEpKaHMs, CIpaBOYHble MocoOus, pecypcbl VHTepHeTa), KPUTHUECKHU OLCHUBATbH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHUMEHATh PA3IMYHBIE METOJBI W 3alpOChl MPH IMOMCKE M OTOOpe HMH(pOpMAIMU U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJUMBIX JJIsi BBINOJIHEHHS Y4e€OHBIX M II03HABATEIbHBIX 3a/1a4
ONpeNeNEHHOr0 TUIA, NPUOOpeTeHHe ombiTa B 00JacTU HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYyJbTypOH aKTUBHOTO HCIOJb30BAaHUS pPa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAIbHYIO (OpMY IpEACTaBICHHUS] MHPOPMALUK U
WUTIOCTPUPOBATh pELIAaeMble 3aJjaud HECJIOKHBIMU CXEMaMH, JuarpaMMamu, JIpyruMHu (Qopmamu
rpaguKu U UX KOMOUHAIUSIMU,

YMEHHE UCIOJIb30BaTh M aHAJIM3UpOBaThb B Ipoliecce Y4eOHOM U Hcciaen0BaTesIbCKON
NEeSITeNIbHOCTH MH(QOPMAIIMIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEJbCKOIO XO034KCTBAa W TpaHCIOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpelibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

yYMEHHUS 3a7aBaTh BOIPOCH! (B XOJe aAMaiora W (MJIM) JAUCKYCCHUM) IO CYIIECTBY OOCYXIaeMoi
TeMbI, (POPMYIIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOJIHEHUS TPENIOKEHHON 3a1a4;

YMEHHS TPEJCTABIATH IOJIyYEHHBIE PEe3yJabTaThl MO3HABATEIBHOW IESITENBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIUIO PEe3yJbTAaTOB BBHIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa
(JrabopaTopHOTO OIBITA, JA0OPATOPHON pabOTHI O HCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMeHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IIO3HABAaTEeNbHOM U
HCCIIEIOBATENIbCKON JIESTENIbHOCTH NPU PEUICHUH BO3HHUKAIONIMX MPOOJeM Ha OCHOBE ydéra OOIIHX
MHTEPECOB M COTJAacOBaHUs NO3UIMHA (0OCYXkAeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD»,
KOOpJUHAIMS COBMECTHBIX IEHCTBHI, OmpeieNeHue KPUTEPHUEB IO OICHKE KauecTBa BBIMOJIHEHHOM
paboTHI U ApyTHEe).

PeryasiTuBHble YHHBepPcaJibHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OIpeAesaTh LEeIH AEATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U NMPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JESATENbHOCTb, BHIOMpaTh Haubolee
s¢deKTUBHBIE CIIOCOOBI PelIeHUs] yIeOHbIX U MMO3HABATENBHBIX 3a/a4, CAMOCTOSTENILHO COCTABIISITh UITU
KOPPEKTUPOBATh MPEI0KEHHBINA alTOPUTM JACHCTBUN MPU BBHITOJHEHUH 33/IaHUN ¢ YIETOM MOTYYSHHS
HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OILIEHUBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHON 1IN, YMEHHE MCIOJb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJaHHM.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHUIO  O0s3aTENBHOIO  COJAEp)KaHUS,
YCTaHOBJICHHOTO JJAHHOM (esiepanbHOi paboueil mporpaMMoid, BIIEISIIOT: OCBOCHHBIE 00YyUJaIOIIMMHUCS
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI AeUCTBUH, crielupuIecKre s MPeIMETHONW 001acTu «XUMU»,
BUJBl JICATEIBHOCTH MO TMOJYYEHHWIO HOBOTO 3HAHUS, €ro MHTEepIpeTanuy, NpeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3IINYHBIX Y4€OHBIX U HOBBIX CHUTYAIIHsIX.

K konmy oOy4yenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHUX IMOHSITHI: aTOM, MOJIEKYJIa, XHMUUYECKHUI JIEMEHT, TPOCTOE
BEILIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOPOJIHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEIIbHAS
aTOMHasi U MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIpHAsh Macca, MaccoBas I0Jis
XUMHYECKOTO JJIEMEHTa B COCAMHCHUU, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIATEILHOCTh, CTENICHh OKHCIICHUS, XHMHYECKas peakius, KIACCU(PUKAIUSI PEaKIHii:
peakuuy COCAMHEHUS, PEaKIMH pPa3joKEeHMs, PEaKIMu 3aMelIeCHUs, peakuuu OOMeHa, 3K30- U
SHJIOTEPMHYCCKUE PEaKIUU, TEIUIOBOH A((EeKT peakmuu, SApO aToMa, SJICKTPOHHBIA CIIOM aToMa,
aTOMHasi OpOWTAlb, PAJANYC aTOMa, XMMHYCCKas CBs3b, MOJIAPHAS M HEMOJSPHAs KOBAJCHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MacCOBasi JI0JIS BEIIECTBA (MPOIICHTHASI KOHIICHTPALIHsI) B
pacTBOpE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHSTHH M TMPUMEHATH ST TOHSATHS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISi COCTABJICHHUS (JOPMYJT BEIIECTB M YPABHEHUN XUMUUYECKHUX
peaKuuii;

OTIPENIETISITh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCJUHEHMSIX, CTENEHb OKHUCICHUS
JJIEMEHTOB B OWHApPHBIX COCIWHEHHUSX, TPUHAJIKHOCTh BEIIECTB K OMNPEACIEHHOMY Kiaccy
COeMHEHUN 10 (opmyrnaM, BUJ XUMHYECKOW CBS3M (KOBAJICHTHAs W WOHHAs) B HEOPraHUYECKUX
COCTMHCHUSX;

packpbiBaTh cMbich [lepuoamueckoro 3akona JI. M. MeHneneeBa: IeMOHCTPUPOBATH IMOHHMAaHUE
MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT WX MOJIoKeHUs B [lepnoauueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISPHOTO
y4eHus, 3aKoHa ABOTajpo;

OTHCHIBATh U XapaKTepu30BaTh TabnuuHyo ¢popmy [leproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB!
pasnuuaTh MOHATHS «TJaBHas noarpynna (A-rpymnma)» u «modounas noarpynna (b-rpymnma)», Mansie u
00JbIIIKE TEPUObl, COOTHOCUTH 0003HAUEHHUS, KOTOpble nMetoTcs B Tabnuue «[lepuoanyeckas cucrema
xumudeckux anemeHToB J[. M. MenneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMUMHYECKUX DJIEMEHTOB (COCTaB U 3aps] siapa, oOliee YUCIO SJIEKTPOHOB M pacIpe/eleHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XHUMHYECKHUE SJIEMEHTHI, HEOPraHMYeCKHUEe BEIEeCTBA, XUMUYECKUE peakiuu (1o
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEeaKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTY);

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHME CBOWCTBA BEIIECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPXK/1asi OINUCAHME IPUMEpPaAMU MOJEKYJISPHBIX YPABHEHUH COOTBETCTBYIOIIMX XHMHUUYECKHX
peaxkuui;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX Kaye€CTBEHHOIO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJSPHYIHO MAacChl BELIECTB, MAacCCOBYIO JIOJIO
XMUMHUYECKOTO 3JIeMeHTa 1o (opMysie COSIUHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOM peaKIuu;

MIPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIbHOW JAESITENIbBHOCTH — aHajlu3 M CHUHTE3, CPaBHEHHE,
000011eHIE, CUCTEMAaTU3alNI0, KIacCU(UKALINIO, BBISIBICHUE MPUYUHHO--CIEICTBEHHBIX CBA3CH — s
M3Y4YEHUs CBOMCTB BEUIECTB M XMMHUYECKHMX PEaAKIMil, €CTECTBEHHO-HAYYHbIE METOJbl TMO3HAHUS —
HaOI0IeHNe, U3MEPEHNE, MOJIEIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICICHHBIH);

ClieIoBaTh MpaBUaM TOJH30BAHUS XUMUYECKOU MOCYI0M U TabopaTopHBIM 000pyIOBaHUEM, a TaKKe
MpaBWiIaM OOpalieHusi C BEMIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSAMH TIO BBIMOJTHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OMBITOB MO MONYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIeCTB (BOAOPOIa



U KHCJIOpOJa), IPUTOTOBIICHUIO PACTBOPOB C ONPEIECIEHHOM MaccoBOM [0Jiell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M IPOBOJUTh XUMHUUYECKUE HSKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB
IEJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JakmMyc, ¢heHoN(TanenH, METHIOPAHXK U IPyTHE).

K xoniy oOy4enust B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH y 00yUArOIINXCS YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHI: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYNa, HOH,
KaTHOH, AaHHMOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTD,
CTENEHb OKHCJICHUS, XUMHUYECKasl pPEeaKiysi, XUMUYECKas CBs3b, TEIUIOBOW A(PQEKT peaxiuu, MOJb,
MOJISIpHBI  00BEM, pacTBOp, DSJIEKTPOJIMTHI, HEDIEKTPOIUTHI, DSJIEKTPOJIUTUYECKAs TUCCOLMALNSA,
peaknuu HMOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTuMbIe
peaKkiuy, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJIEHHE, aQJJIOTPONHUs, aM(pOTEPHOCTb, XHUMHUYECKas CBsA3b (KOBaJEHTHas, WOHHas,
MeTaJIn4yeckasi), KpUcTajsinyeckasi peléTka, KOppo3us METajuloB, CIUIABbI, CKOPOCTh XMUMHMUYECKOMN
peakuuu, npeaenbHo qonycruMas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M MPUMEHSTh 3TH TOHATHS IpHU
OTMCAHUU BEUIECTB U UX MPEBpaIllEHUI;
MCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUSI (JOPMYI BEIIECTB U YPaBHEHUM XUMHUUYECKUX
peaKkumii;
OTIPEJIENIATh BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMHMUYECKUX AJIEMEHTOB B COEAUHEHMSIX Pa3IM4YHOTO
COCTaBa, MPUHAIEKHOCTh BELIECTB K OINpeAeIEHHOMY KilacCy COEAMHEHHH Mo QopmynaM, BUI
XMUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAs, METAININYEcKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsi
MOHA M0 XUMHUYECKOH Qopmyre, XapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COEAMHEHUH,
THUI KPUCTAIIMYECKOHN PElIETKN KOHKPETHOTO BEIECTBA;
packpsiBaTh cMbica [lepuoanueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0 MOHUMAaHUE:
OTHCHIBATh U XapaKTepU30BaTh TabnuuHyto Gopmy llepnoanueckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB!
pasnuuaTh MOHATHS «TJaBHas noarpynna (A-rpymnma)» u «modounas noarpynna (b-rpymma)», Maneie u
0oJbIIME TEPHUOIbl, COOTHOCHUTH O0O3HAUEHHS, KOTOpPhIE HMEIOTCA B IEPUOJMYECKON Tabmuue, c
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsal sipa,
ofliee YMCIO BJIEKTPOHOB M paCHpelieieHHe HX IO 3JIEKTPOHHBIM CJOSIM), OOBSACHATH oOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MpefesiaX MajiblX MEPHOJIOB U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIMPOBATh XUMHYECKHUE AJIEMEHThI, HEOpPraHMYeCKHUe BEIECTBA, XUMHUYECKHE peakuuu (1o
YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3G EKTy, 10 U3MEHEHUIO CTeIeHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME U crienuduyeckue XUMUUECKUE CBOMUCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, TMOATBEpXKIas ONHWCAaHUE TpPUMEpPaMH  MOJEKYISPHBIX M  HOHHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;
COCTaBJISATh YPABHEHMSI JJIEKTPOJMTUYECKOM JUCCOLMALMM KHUCIOT, IIEJOYed W COJIEH, IOJIHBIE U
COKpAIll€HHbIE YpaBHEHHUS peakUuil HOHHOro OOMEHa, YpaBHEHHUS peakluil, IOATBEPKAAIOUINX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKLui;
IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOEHMS, BO3MOXHOCTH HPOTEKaHUS
XUMUYECKUX MPEBPAILICHUI B pa3IMUHBIX YCIOBUSIX;



BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (POopMyJie COSTMHEHHS, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOIUTH
Pacy€ThI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOoIaTh MpaBMIIa MOJIB30BAaHHUS XMUMUYECKOH MOCyION M J1abopaTOpHBIM 000pYJOBAaHUEM, a TAKXKe
IIpaBUJIa OOpaIIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU MO BBIIOJIHEHHUIO JIAOOPATOPHBIX
XMMMUYECKUX OIBITOB MO MOJIyYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (aAMMHaKa U YIJIEKUCIOTO
rasa);

IIPOBOJUTh PEaKLUH, MOATBEPKAAIOLINE KAUECTBEHHBI COCTaB Pa3JIMYHbBIX BELIECTB: pPaclO3HAaBaTh
OTIBITHBIM ITyTEM XJIOPHI-, OPOMHII-, HOAM-, KapOOHAT-, Pocdar-, crumkar-, cyinbdar-, THIAPOKCH]I-
MOHBI, KaTUOHBl aMMOHHS W HOHBI M3YyYEHHBIX METAJIJIOB, MPHUCYTCTBYIOLIWE B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTEIBHON JESTENbHOCTH — aHalIW3 U CUHTE3, CpaBHEHHE,
0000111eHIe, CHUCTEMAaTU3alUIO0, BBISIBICHUE TPUUMHHO-CIIEACTBEHHBIX CBSI3€H — Ui U3Y4YE€HUs CBONCTB
BELIECTB M XHMMUYECKUX pEaKIuil, eCTECTBEHHO-HAay4Hbl€ METOJbl I[O03HAaHUS — HaOII0ACHUE,
U3MepeHue, MOJECITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitre 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aK0H U

7

bu6mmoreka [JOK



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

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aToMa

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTENBHO- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hrroro no paszerty 15 https:// m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJTACC

KoanuyecTBo 4acos D1eKTPOHHDIE
Jlara usydyenus
Ne Tema vpoka Koutpon | IIpakruy uugpposbie
n/n P Bceero bHEBIE ecKue o0pa3oBaTejibHbIE
padoTsI padoThbI — dakT pecypchl
1 [Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 05.09.23 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa R https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 ITo € 0 MeToJax Mo3Ha 1 06.09.23
TUTTHE © METOAAX HOSHAHIA B XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1.09.3 bubmuorexa [JOK
oGparienus ¢ 1a00pPaTOPHLIM A https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 13.09.23 bu6mmoreka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Bu6 1OK
nOJINOTEKA
5 «Pasnenenue cMeceit (Ha mpuMepe 1 19.09.23
A “( p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMBI I MOJICKYJIbI 1 20.09.23
4 https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnuoreka [JOK
7 1 26.09.23
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 IIpocThie U ClIOKHBIC BEIIECTBA 1 27.09.23
P B https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYISIPHOC yUCHUE 1 03.10.23
YUp i https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 04.10.23 bu6mmoreka [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

Xumnueckas popmyina. BanreHTHOCTD
aTOMOB XMUMMYECKHUX IIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11 10.10.23
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO 11.10.23 bubmmoreka [{OK
dJIEMEHTA B COEIUHEHUU o https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. 17.10.23 bubmmoreka [{OK
Mousipaasi Mmacca T https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. 18.10.23 bubmmoreka [{OK
XuMudeckas peakius T https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 54.10.23 bubnuoreka [IOK
XUMHUYECKUX PEAKIINIT o https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHsI MacChl BEIIECTB. 55 10.23 bubnuoreka [IOK
XUMHYECKUE YPAaBHEHUS o https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA M0 YPABHCHHSIM XUMHUYECKUX bubmorexa IOK
B . P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUYEeCKUX peakimil
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS e bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneauct. O600IIeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnunoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bosnyx — cmecsk razos. CoctaB
Ayx bu6mmoreka [JOK
21 Bo3ayxa. Kucnopoa — sneMeHt u

IIpOCTOC BCUICCTBO. O3zon

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
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duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpo/ia (peaKiuu OKUCICHUS bubmorexa LIOK
poaa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Crioco0sI MoTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, dK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIIOCOOBI c)ero bubmorexa OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa bubmorexa IOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubmuorexka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
OIPITHE O [HETOTAxX 1 COJLIX https://m.edsoo.ru/ff0d50d2
CrniocoObl motyueHust BOAOPOIa B bubnuoreka [JOK
30
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
31 «[TomyueHnue u coOupaHue BoI0pPoOIa bubmmorexa [JOK
Y1 . P AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOWCTBY
32 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d4614
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ABoraapo

https://m.edsoo.ru/ff0d542e

Brrunciienus o0béMa, KOJIMYECTBA

bubmmoreka [{OK

33 BEII[ECTBA ra3a Io ero I/I3B€CTHO.I'VIy httos://m. edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 du3znvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHnbie
37 1 HEHACBIIIEHHbIE pacTBOPbl. MaccoBast bubnmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEIIECTBa B pacTBOpE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM J0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponpHas padota Ne2 no teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCTaB, K1accuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenue u XuMu4eCKHe CBOWCTBA bubnuoreka [IOK
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OCHOBaHUH https.//m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf TI0JI )CHI/ISI XI/IMI/I‘IZSKI/IC bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MKy KJaccaMu bu6moreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN
m . https://m.edso0.ru/00ad9ch2
KontponsHas padota Ne3 o teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUYECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKHM KIacCUpUKAITIT
bu6mmoreka [JOK
51 XUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 Ilepnoanueckas cucTeMa XUMHYECKUX bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
53 Ilepuoanl, TpyIIIbL, TOATPYHIIBI bubmiorexa LIOK
PHOZIRL, TPYTHIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
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saep. M3oTonsl

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

CTpoeHue EKTPOHHBIX 000JI04EK

bubmmoreka [{OK

95 aToMOB 3JieMeHTOB [lepuoanueckoit htts://m.edsoo.ru/00adagbe
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa asis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenosspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtposneHas padota Ne4 o teme bubnuoreka [IOK

«CTpOGHI/Ie aToMa. XUMHYECKas CBA3bY

https://m.edsoo.ru/00adb486
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66 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIit ypok. O0o0IIeHNE U 1 bubnuorexa [JOK
CHUCTEMAaTH3alIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Jlara usydyenus

Ne Kontpo undposbie

Tema ypoka IMpakTuyeck
n/n Bcero JbHbBIE oﬁpasoBaTe.Hbele

ue padoTsl
padoTsbI nan bakr pecypcsl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 05.09.23 bubnuorexa [JOK
XUMHYECKHUX 251eMeHTOB [I. U. o https://m.edso0.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUUYECKUX DJIEMEHTOB 1 06.09.23 bubmorexa HOK

) A https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 12.09.3 bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB R https://m.edsoo.ru/00adb7e2

4 Buael XUuMU4ECKO# CBSI3U U THUIIBI 1 13.09.23 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHue 3HaHuI 1 1 19.09.23
OCHOBHBIX Pa3/IelIoOB Kypca 8 Kiaccay

5 Knaccudukanus XuMuaeckux 1 20.09.23 bu6mmoreka [JOK
peaKkuii Mo pa3IMYHbIM PU3HAKAM o https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM Bu 1OK

HOJInOTEKA

7 eakiuu. [ToHsTHE O TOMOT€HHBIX U 1 26.09.23
pearh https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 DaKTOPLI, BAUAIOIINE Ha CKOPOCTH 1 27.09.23 bubmorexa [IOK

Prl, . p T https://m.edsoo.ru/00adc28c
XMUMHUYECKOHN peakIMy U TOJ0KEHUE
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 03.10.23
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 nucconuanuu. CUibHBIC U C1a0bie 04.10.23 bubmaorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHNA PEAKIIUN 10.10.23
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U Bu6 110K
nomorexa
12 OCHOBAaHUH B CBETE IIPEACTABJICHUN 11.10.23
pvﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTHICCKOM JTUCCOITUAITTN
XHUMHYECKHE CBOMCTBA COJIEA B CBETE
13 MPEICTaBIEHUI 00 17.10.23 bubmmorexa [OK
ped . R https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen 18.10.23 bubmmorexa [OK
AP o https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3 AL
15 Hvl i 24.10.23 bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxkciepuMeHTAIILHBIX 25.10.23 Eubmorexa HOK
p e https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTUYECKAS TUCCOLIMALNA Bubmorexa OK
p ’ https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepe Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N N https://m.edsoo0.ru/00ade348
U3y4eHUe €€ CBOMCTB»
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKIIuH, JIeKaIIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

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

DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIE IOHATUS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme

. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPABHEHUSAM XUMHUUYECKHUX PEAKLUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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