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MHNOSACHUTEJIBHAS 3AIIMCKA

[IporpaMma o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUSI COCTaBI€HAa Ha OCHOBE
TpeOOBaHMH K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00Pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbIXx B @T'OC 00O, a Takke Ha OcHOBE (eiepalabHO pabouel porpaMMbl
BOCIIUTAHUS U C y4ETOM KOHLEMIMH MPENoAaBaHus ydeOHOro mnpeamera «XuMHs» B 00pa3oBaTeIbHbIX
opranun3auusx Poccuiickoit @enepanuu.

[Iporpamma Mo XuMuM Ja€T MpecTaBIeHHUE O LeJsIX, 00IIel cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHSA OOYYAIOLIMXCSl CPEICTBAMU Y4YEOHOIO NpenMeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE
COIEpKaHUE, IIPENYCMaTPUBACT PACIPEEICHUE €ro 0 KJlaccaM U CTPYKTYPHUPOBAaHUE IO pa3jeiaM U
TEMaM IPOrpaMMbl II0 XUMHUH, ONPENEISAET KOJUYECTBEHHBIE W KAUECTBEHHBIE XapaKTEPUCTUKU
COIEpkKaHUs, PEKOMEHAYEMYIO IOCIEN0BAaTENbHOCTh M3YUEHUS XUMHUH C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Y4eOHOrO Ipolecca, BO3PACTHBIX OCOOCHHOCTEW 00ydarolnmxcs,
olpeieNsieT BO3MOXXHOCTH TpeAMEeTa Ul peaju3anui TpeOOBaHWHN K pe3yiabTaTaM OCBOCHHsI OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOLIEro 0o0pa3oBaHMSA, a TAaKKe TPeOOBaHUH K
pesynbraTaM OOy4YeHHsT XMMHHM Ha YpOBHE ILeleld H3ydeHHs NpeaMeTa U OCHOBHBIX BHAOB y4eOHO-
MO3HABATENHHOM JIEITENbHOCTH 00YUYAIOIIErocst 0 OCBOCHUIO YIEOHOTO COIEPKAHUSI.

3HaHHe XUMHH CIYXXHT OCHOBOH Ui (POPMUPOBAHMS MHUPOBO33PEHHsI OOYYaIOLIErocs, €ro
MPEACTaBICHU O MaTepualbHOM EAWHCTBE MHUpA, BKHYIO DPOIb HUrparoT (opMmMHupyemble XUMHEH
MIPE/ICTABJICHUS O B3aMMOIIPEBPAIICHHUSIX SHEPIHU U 00 IBOJIIOIHMY BEIIECTB B IPUPOJIE, O MYTSIX PEIICHHS
IJ100abHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPrETUYECKOM, MUILEBON U
9KOJIOrMYECKO 0€30MaCHOCTH, TPOOIIEM 3IPaBOOXPAHEHUSL.

N3yuenue xumuu:

CIOCOOCTBYET pealM3alil BO3MOXKHOCTEH [UIi camMopa3BUTHS M (OPMUPOBAHUS KYyJIbTYPBI
JMYHOCTH, €€ 001Iel U PYHKIHMOHATBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B JOPMUPOBAHHE MBIIIJICHUS H TBOPYECKHX CIIOCOOHOCTEH 00yJaroIuxcsi, HABHIKOB
HX CAaMOCTOATENBHONW Y4EOHOW HNEATeNbHOCTH, JKCIHEPUMEHTANBHBIX W MCCIIEAOBATENbCKUX YMEHHH,
HEOOXOMMBIX KaK B IIOBCEJHEBHOW KU3HH, TAaK M B PO eCcCHOHAIBHON eI TeIbHOCTH;

3HAKOMUT CO CHeNH(PUKOH HAYIHOTO MBINUICHHUS, 3aKJIapIBA€T OCHOBBI IIEJOCTHOTO B3IJIsA/1a Ha
€IMHCTBO HPUPOABI M YEJIOBEKa, SABJSICTCS OTBETCTBEHHBIM 3TAanoM B ()OPMHUPOBAHUU ECTECTBEHHO--
HAYYHOH IPaMOTHOCTH 00Y4alOLINXCS;

CrocoOCcTBYeT (OPMUPOBAHHIO [IEHHOCTHOI'O OTHOINEHHS K €CTeCTBEHHO--HAyYHBIM 3HAHUSIM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/ B KOJIOTHUECKOE 00pa30BaHre 00yJaromuxcs.

JanHple HampaBieHUsI B 00y4YEeHUN XUMHH 00€CIIeUnBalOTCs crienn(puKon coaepikanusi yaeOHOro
TpeaMeTa, KOTOPBIH SBISETCS MeAarorn4ecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOW HAayKW XHMHHU Ha
ONpeneIEHHOM JTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHHs OPHEHTHPOBAaH Ha OCBOCHHE
00yJaIOUIMMICS CHCTEMBI TEPBOHAYANBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYEeCKOH XUMHH U
HEKOTOPBIX OTJEJIBHBIX 3HAYNMBIX ITOHSITHH OPraHU4YEeCKON XUMUU.

CrpykTypa coaepikaHusi IPOrpaMMBbI IO XUMHH ¢()OPMHPOBAHA Ha OCHOBE CHCTEMHOTO MOAX0a K
e¢ u3yuenuto. ConeprxaHue CKIaAbIBAETCS U3 CUCTEMbI IIOHATHH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U
CHCTEMbI OHATHH 0 XUMHYECKOH peakunu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 110 MPUHLUILY
IIOCJIEIOBATENILHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YyUYEHHUs O CTPOCHHMH aTOMa U XUMHUUYECKOH CBSI3H;

— PEACTaBICHUH 00 3NEKTPOTUTHIECKOH AUCCOLAIINN BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUs paCCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCA M1OCIEAOBATENILHO OT OJHOIO YPOBHS K APYIOMY, BBIIOIHSSA ()YHKLINUU OOBSCHEHUS



U TIPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH IMPAKTHMYECKOTO MPUMEHEHHS M TONYy4eHUs
H3y4YaeMbIX BELIECTB.

OcBoeHne MPOrpaMMBbl 10 XUMHH CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISAIONIEN HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI, IEHHOCTHOI'O OTHOIIEHUS K
HayqHOMY 3HAaHUIO M METOJaM IIO3HaHWs B Hayke. V3ydueHHe XMMHUHU MPOUCXOAUT C NPHUBIICUCHHEM
3HAaHUH U3 paHee M3yYCHHBIX YUeOHBIX mpeaMeToB: «OKpyxkaromuil mupy», «buonorus. 5—7 kimacce» U
«®Dusmka. 7 Kjacey.

IIpn u3ydeHUM XUMHUH HPOUCXOOUT (OPMHUPOBAHUE 3HAHMM OCHOB XMMHUYECKOHM HAayKH Kak
0051acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOW JESITENIbHOCTH YeJIOBEKa M KaK OJHOTO M3
KOMITOHEHTOB MHPOBOW KYJNBTYphl. 3aqada y4eOHOro MpeaMeTa COCTOMT B (DOPMUPOBAHWUU CHUCTEMBI
XMMHAYECKUX 3HAaHUA — BaKHEHIMX (DAKTOB, TMOHATHH, 3aKOHOB U TEOPETHUYECKHUX IOJIOKEHUH,
JOCTYMHBIX 0000IIeHUII MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKd, B NMPHOOLUICHUH K HAy4YHBIM
METO/IaM TO3HAHUsSl MPU W3YyYCHHU BEUIECTB M XMMHUYECKHX peakUui, B (JOPMHPOBAHUU U PA3BUTHH
[I03HABATENbHBIX YMEHUN U HUX MPUMEHEHHH B y4eOHO-IIO3HABATEIbHOW M y4eOHO-MCCIENOBATEIbCKON
JeATEIbHOCTH, OCBOCHUY MpaBmil 0€30aCHOr0 00palIeH s ¢ BEIECTBAMH B IIOBCEAHEBHOM >KU3HH .

[Ipu u3ydeHnHn XMMUH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus BaKHOE 3HAUEHUE PUOOpENTH
TaKue LeNH, KaK:

— ¢dopMHpOBaHHE MHTEIJICKTYaJbHO pPAa3BHTOW JHYHOCTH, TOTOBOH K caM000pa3oBaHMUIO,
COTPYIHHUYECTBY, CaMOCTOATEILHOMY IPHHATHIO DEIICHUH, CIIOCOOHON ajanTHpoBaThCd K OBICTPO
MEHSFOIMCS YCIOBHUSM XHU3HU;

— HampaBJleHHOCTh OOydYeHHssT Ha CHCTEMaTH4ecKoe TMpHOOLIeHHue oOyJarommxces K
CaMOCTOSITENbHON I103HABATENBHOM MAEATEIbHOCTH, HAyYHBIM METOAAM HO3HaHUS, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUHU;

— obecrieyeHHE YCIOBH, CIOCOOCTBYIOIIMX IPHOOPETEHHWIO OOYyJalONMMHUCS  OMbITa
pasHOOOpa3HOW JAEATENbHOCTH, IO3HAHUS M CAMONO3HAHMA, KIIOYEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMITETEHLINH ), IMEIOLINX YHUBEPCAIbHOE 3HAUCHHE sl Pa3IMYHBIX BHIOB ACATEILHOCTH;

— (hopmupoBanue obmel PpyHKIIMOHATFHON W €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH U OLICHUBATH SIBIICHHUS OKPY’KAIOIIEr0 MUPa, UCIONb3Ys 3HAHUS U OIBIT, IOJyYCHHBIC
IpyU M3y4eHUH XUMHUH, MPUMEHATh WX TMpPU pEIIeHUH MpoOJieM B TMOBCETHEBHON JKM3HU M TPYJIOBOH
JeATEeIbHOCTH;

— ¢QopmupoBaHne y oOy4aromuMxcsi TYMaHHCTHYECKHX OTHOILUCHHWH, I[MOHUMaHHA LEHHOCTU
XUMHAYECKUX 3HAHUW ISl BHIPAOOTKU HKOJOTHUYECKH IIeJIeCO00pa3HOro MoBeIeHHs B OBITY U TPYIOBOI
JEATEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBBSI U OKPY>KaroILEeil IPUPOAHON CPEeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTDPOJIO M CaMOBOCIHMTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HpOoQuis H
HANpPaBJIEHHOCTH AajJbHEHIIEro o0ydeHus.

OO0miee YMCIIO YacoB, OTBENEHHBIX I HM3yYeHHS XMMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, cocrarisier 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hememo), B 9 kiacce — 68 gacos (2
yaca B HEJIEJIO).



COJAEP)KXAHUE OBYYEHMUSA

8 KUIIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHSITHS

Ilpenver xumuu. Poib XMMHM B XKU3HHU 4YEJIOBEKa. XUMHUS B CUCTEME HayK. Tena M BelllecTBa.
@du3nyuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTtosHHe BenlecTB. [loHsTME O MeTomax MO3HAHUS B
xuMuH. YucTele BemecTBa u cMecH. CriocoObl pa3aesieHns cMecei.

ATOMBI U MOJNEKYNbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHUX 3JI€MEHTOB. [IpocTeie n
CIIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas QopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX BJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOcuTenbHas atroMHas Macca. OTHOcCHTENbHass MOJEKyJspHas macca. MaccoBas
JIOJI1 XUMUYECKOr0 3JIEMEHTA B COCTUHEHUU.

KonnuectBo BemiectBa. Monb. MomsipHass macca. B3aumMmocBsi3p KonudecTBa, Macchl M 4HcCla
CTPYKTYPHBIX €IUHHUII BEIeCTBa. Pacy&rhl 1o popMysiaM XUMHUYECKUX COSTUHEHUH.

du3nuecKkue U XUMUYECKHE SIBICHUS. XUMHMUYECKas peakius U e€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BeIIeCTB. XWMHUYECKHe ypaBHeHHs. Kiaccudukamuss XWMHUYECKMX peakuuil (coequHeHus,
Pa3TIOKEHHUsI, 3aMEIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCYAOM, TpaBUIaMu paboThl B 1a00OPaTOPHH U pHEMaMH 0OpalieHus
¢ J1a0opaToOpHbIM O00OpYIOBaHMEM, H3yYCHHE W oOnucaHue (U3MYSCKMX CBOWCTB 0Opa3iioB
HEOpPraHWYeCKUX BellecTB, HabOmrogeHne (u3mueckux (IUIaBJICHHWE BOCKA, TasHWE JIbJa, pacTHpaHue
caxapa B CTYIIKe, KHTICHHE U KOHJCHCAIUS BOJBI) 1 XUMHYECKUX (TOpPEHHE CBEYH, TPOKATHBAHUE MEIHON
MIPOBOJIOKW, B3aWMOJICHCTBUE MeEJIa C KHCIIOTOW) SIBICHWN, HAOIOJCHWE W ONHCAHWE IPU3HAKOB
MIPOTEKaHUsI XMMHYECKUX peakiuii (pa3ioKeHue caxapa, B3auMOJISHCTBHIE CEPHONU KUCIIOTHI C XJIOPUOM
Oapus, pasnoxenue rugpokcuga meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelle3a C PaCTBOPOM COJH
memu (I1), m3ydeHnne croco0oB pa3eieHnsI CMECEH: ¢ ITOMOIIBI0 MaruuTa, GQUIbTPOBAaHNE, BEITIAPUBAHIIC,
TUCTAJUIALNSA, XpoMmarorpadus, MPOBEIACHWE OYHCTKH ITOBAPEHHOH coNv, HAONIOJCHWE W OIHCaHWe
pe3yabTaTOB MPOBEAEHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHMsI Macchl, CO3AaHHE Mozemnei
MOJIEKYJI (IIapOCTEePKHEBBIX).

Ba:xHelilue npeacTaBuTe 1M HEOPraHNYEeCKUX BeleCTB

Bozayx — cMech razos. CoctaB Bo3ayxa. Kucnoposn — anemeHT u npocroe BemectBo. Haxoxaenue
KHCIIOpOoJa B IpUpoe, pu3ndeckre 1 XUMHUIECKUE CBOWCTBA (peakunu ropenns). Oxcunpl. [Ipumenenne
kuciopoga. CrocoObl TOMYYeHHS KHCIOpOJa B JIA0OPaTOpPUH W MPOMBIIIUIEHHOCTH. KpyroBopor
Kucnopona B npupozae. O30H — aJuIoTponHast MOJU(PHUKALNS KUCIOPOAa.

TermoBo#t  »¢¢deKkT XUMHUYECKOW  peaKknuH, TEPMOXMMHYECKHE ypaBHEHHS, DOK30- U
SHIOTEPMHUYECKUE peaKkUuH. TOIIMBO: Yrojb U METaH. 3arps3HEHUE BO3IyXa, YCHUJICHHE MapHUKOBOIO
a¢dexTa, pazpymieHrHe 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpoctoe BemecTBo. Haxoxaenue Bomopoaa B mpupoze, Gu3ndeckue u
XUMHYECKUE CBONCTBA, TPUMEHEHHUE, CIIOCOOHI momydeHus. Kucmors u comu.

MonsipHbIit 00BEM Ta30B. Pacu€Thl 0 XMMUYECKHM YPaBHEHUSIM.

®dusuyeckde CBoOiicTBa BoAbl. Boja kak pacTtBoputenb. PactBopel. HackllieHHbIE U
HEHACBIIICHHbIE pacTBOphl. PacTBOpUMOCTh BelIeCTB B Boje. MaccoBasi JOMsI BELIECTBA B PacTBOPE.
XuMuyeckue cBoiicTBa Boabl. OcHoBaHUs. Ponb pacTBOpOB B npHpo/e U B *KU3HU denoBeka. Kpyrosopor
BOJIBI B IPHpOJIE. 3arpsisHeHNE MPUPOAHBIX Bo. OXpaHa W OYMCTKA MPUPOTHBIX BO/I.

Knaccudukammss  Heopranmdeckux  coenmuHeHui. Oxcupbl.  Krmaccudukamuss — OKCHIOB:
coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) W HecoieoOpasyromme. HomeHkmaTypa
OKcUA0B. PU3HUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanus. Kiaccudukaius ocHOBaHWH: MENOYN 1 HEPACTBOPUMBIE OcHOBaHMA. HoMeHKIaTypa
OCHOBaHMN. PU3HUECKHE U XMMUYECKHE CBOMCTBA OCHOBaHUH. Ilonyyenue ocHOBaHUM.



Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucnor. @u3ndeckne 1 XUMUYECKHE CBOHCTBA
kucinot. Psa akruBHocty MetauioB H. H. bekerosa. Iloinyuenue kucior.

Conu. Homenknarypa coneil. @u3zndeckue 1 XUMHUYECKHE CBOHWCTBa coieil. [lomyuenue coneit.

I'eneTnueckas cBA3b MEXAY KIaccaMi HEOPTaHMUYECKUX COeTUHEHHH.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OIpeleliecHue COJepKaHUs KUCIOpoAa B BO3AyXe, MONydeHHe, coOMpaHHe,
pacro3HaBaHHe U U3yYeHHE CBOWCTB KMCIOPOa, HabII0AeHHEe B3aMMOACHCTBUS BEIIECTB C KHUCIOPOAOM
Y yCIIOBUS BOSHHKHOBEHHUS W TPEKpaIleHus ropeHns (Toxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB U
ONMCaHHWE HX CBOKMCTB, TOJIydeHHE, COOMpaHHE, pACIIO3HABAHME W HW3yYCHHE CBOMCTB BOAOpPOIA
(ropenue), B3ammojeciicTBue Bomopoma ¢ okcuaoM wMeau  (ll)  (BO3MOXHO  HCIONh30BaHHE
BHJICOMATEPUAIIOB), HAOIFOIeHUE 00pa3I[OB BEIMIECTB KOINYECTBOM | MOITB, MiCCIeTOBaHUE OCOOCHHOCTEN
pacTBOpPEHMsI BEILECTB C Pa3lIUYHON PacTBOPUMOCTHIO, IMPUTOTOBIEHHE PACTBOPOB C OIpenelEHHON
MaccOBOMH J0iel pacTBOPEHHOTO BEUIECTBA, B3aUMOJCHCTBHE BOABI C METa/IaMH (HATPHEM U KaJIbIIMEM )
(BOBMOXXHO HCTIONB30BAaHWE BHEOMATEPHANIOB), HCCIIEJOBAaHHWE OOpPA3IOB HEOPraHWYECKHX BEIIESCTB
pa3MYHBIX KJIACCOB, HAOIIOJCHUE W3MCHEHHUS OKPACKUM MHIUKATOPOB B PACTBOpaX KHCIOT U IICNOYEH,
u3ydeHue B3zaummozekcTBus okcuma Memau (ll) ¢ pacTBopoMm cepHON KHCIOTHI, KHCIOT C METajUIaMH,
peakuuii HeTpanu3auuu, NOTy4YEHUE HEPACTBOPUMBIX OCHOBaHU, BEITECHEHHE OJHOI'O METAJUIA APYTrUM
13 pacTBOpPA COJH, PELICHUE PKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BaxkHeime Ki1acchl HeOpraH NYeCKuX
COCIUHEHUI».

Ilepuonnueckunii 3axkon u Ilepuoauyeckasi cucrema xumMudeckux »3jemeHtoB JI. HN.
Menpeneesa. CtpoeHne aToMoB. XHMHYecKass CBfI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE
peakumMu

[lepBbie TOMBITKH KiacCH(PHUKAIMK XUMHYECKUX dJIeMeHTOB. [loHATHE O Tpymmax CXOOHBIX
3JIeMEHTOB (ILENOYHBIC W MICIIOYHO3EMENbHBIC METaJUIbl, TaJIOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHbIEC OKCHIIBI U THAPOKCHIBI.

Ilepuoanueckuii 3akoH. Ilepuonnueckas cuctema xumuueckux anemeHToB JI. M. Menneneera.
Kopotkonepuoanas u anmunHonepuonHas Gopmsl [leproanyeckoil cHCTEMbl XUMHUYECKHX 3JIeMEHTOB /1.
N. MenneneeBa. Ilepuoasl u rpynmnel. QU3NYECKU CMBICI MMOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U
CPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMmHbIX snaep. Mzortombl. OnexTpoHsl. CTpoeHHE 3JEKTPOHHBIX
o0omouek aToMoB mepBbIX 20 xuMmudeckux dneMmeHToB llepmonnueckoit cuctemsr [. M. Menneneena.
XapakTepuUCTHKa XUMHUYECKOTrO 3JeMeHTa No ero mnonoxeHuto B Ilepmommueckoit cucreme . H.
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHMs paJuyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METaJUIMYeCKUX U
HEMETAJUIMYECKUX CBOMCTB MO CPYIIaM U IEpUOAAM.

3nauenue [lepuomnyeckoro 3akoHa u Ileproguueckoil cHCTEMBl XMMHMUYECKHX AJIEMEHTOB IS
pa3BuTus Hayku U nipaktuku. . 1. MenaeneeB — yu€Hblid U rpakIaHUH.

Xumudeckast cBsizb. KoBaneHTHas (TONApHASs W HEMONSPHAsI) CBA3b. DJIEKTPOOTPULIATEIEHOCTD
XUMHYECKUX 31eMEHTOB. MlOHHas CBA3b.

Crenenp oxucieHusi. OKHCIUTEIHHO--BOCCTAHOBUTENIbHBIE peaknuu. llpomeccsl OKHCIEHHS U
BOCCTaHOBJIEHUS. OKHUCIUTENH U BOCCTAHOBUTEU.

Xumuueckuii Ikcnepumenm:

u3ydeHrne oOpasloB BENIECTB METAJUIOB M HEMETaJIOB, B3aMMOJEHCTBHE THIPOKCHIA IIMHKA C
pacTBOpaMH KHUCIOT M ILIEJIOYeH, NPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakuid (TOpeHue, peakiiui pa3ioKeHNs, COCTUHECHUS).

Mesicnpeomemnole ceasu

Peanuzanus MeXnpeIMETHBIX CBSA3€H MpU M3yYEHUHM XUMHUHU B 8 KJacce OCYILIECTBISETCS 4yepe3
KCIOh30BAHUE KaK OOINUX €CTECTBEHHO--HAYYHBIX IMOHITUH, TAK U MMOHSITUMN, SABJSIONIMXCS CHCTEMHBIMU
JUTA OTJENTbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.



OO0mue eCTEeCTBCHHO--HAayUHbIC TOHATHS: HAy4HBIH (DakT, THUIOTe3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KJIacCU(UKANWA, MEePUOANYHOCTh, HAOIIOACHWE, IKCIEPUMEHT, MOJAEIHpPOBaHHE, H3MEpPEHHE,
MOJICIb, SIBJICHUE.

®dusnka: MaTepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU]I, H30TOIbI, PaIN0aKTUBHOCTb,
MOJIEKYJIa, DIIEKTPHUYECKUHN 3apsfl, BEIIeCTBO, TeNO, OOBEM, arperaTHOE COCTOSHHIE BEI[eCTBa, Tas,
(bm3HUecKue BEIMYMHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThI, 3BE3/1b1, COJHIIE.

Buonorus: hotocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIC ITOPOIBI, IOJE3HBIE HCKOIAEMEIE,
TOILIMBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHYECKasl peaKkus

Ilepuognueckuii 3akoH. llepuonnueckas cucrema xumuueckux anemeHToB J. 1. Menneneesa.
CrpoeHre aToOMOB. 3aKOHOMEPHOCTH B W3MCHCHHHM CBONCTB XHMHYECKHX JJIEMEHTOB IEPBBIX TPEX
MEepUOJOB, Kajus, KajblUUsid KU HX COCOUHEHUU B COOTBETCTBUM C IOJOKEHHEM DJJEMEHTOB B
[Tepuomuyeckoil cucreMe U CTPOSHUEM UX aTOMOB.

CtpoeHne BeNecTBa: BUIBI XUMHUCCKOM CBSI3HU. THUIBI KPUCTALTUYECKUX PEMIETOK, 3aBHCHMOCTh
CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKH U BUAA XUMUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3IMYHBIM  KJTaccaM HEOPraHWYECKUX COCINWHCHHWM, TEHETHYECKas CBS3b
HEOPraHWYEeCKUX BELLECTB.

Knaccudukamus XMMUYECKHX pPEaKIUid I10 pPa3IUYHBIM TMpU3HaKaM (M0 YHCIY M COCTaBY
YUYACTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 HU3MEHEHHIO CTEIEHEH OKHMCICHUS
XUMHYECKUX D3JEMEHTOB, IO OOpPaTUMOCTH, IO YYACTHIO KaTanam3aTtopa). DK30- W DHAOTEPMHYECKHE
peakuuu, TEPMOXUMUYECKUEC YPABHEHUS.

Ilonsitie o ckopocthn xuMmudeckoil peaknuu. [loHstne 00 00paTMMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. I[IoHATHE O TOMOreHHBIX M TE€TEpPOreHHbIX peakuusax. lloHatue o kartamuse.
[Tonsitue o xumuyeckoMm paBHOBecuH. DaKTOPhI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW pPEAKIUU U
MOJIOKEHUE XMMUIECKOTO PABHOBECHSL.

OKHCIHTENPHO-BOCCTAHOBUTENbHBIE  PEaKIHH,  DJIEKTPOHHBIH  OamaHC  OKUCIHUTEIHHO-
BOCCTaHOBHUTENbHOM peakuuu. COCTaBICHUE YPaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIUH C
HCIIONIE30BAaHUEM METO/Ia JIEKTPOHHOT0 OanaHca.

Teopust 3NMEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPONUThl. KaTHOHBI, aHHMOHBI.
MexaHu3M IMCCOLMAIMU BEUIECTB C Pa3IMYHBIMU BUAAMU XUMUYECKOU CBsi3u. CTENeHb AUCCOLMALINH.
CuinbHBIC U CITA0BIC DIEKTPOJIHTEHI.

Peakunn woHHOrOo oOOMeEHa. YCJIOBUS TIPOTEKAHHUA pPEAKUW HMOHHOrO OOMEHa, IIONHBIE |
COKpalllEHHbIC HWOHHBIC ypaBHEHMs peakuuil. CBOHCTBAa KHCIOT, OCHOBaHHUN U coleii B CBETE
MIPEICTABICHUNA 00 JJIEKTPOIUTHYECKON auccoruanii. KadecTBeHHBIE peakmuu Ha WOHBL. [loHsTHEe O
TUAPOJIU3E CONEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHEC C MOJACIISIMA KPUCTAUTMUECKUX PEIMIETOK HEOPraHMIECKUX BEUISCTB — METAJIOB U
HeMeTaJuIoB (TpaduTa W anmMmasa), CIOKHBIX BEHIeCTB (XJIOpUIa HATPHs), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  pEakiMh OT  BO3JCHCTBUS  pa3iMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOIIPOBOHOCTH PACTBOPOB BEIIECTB, IPOIECCa IUCCOIUAIMM KHCJIOT, IIMEeIOYed H  COJeH
(BOBMOXXHO WCIIONIB30BaHHE BUIECO MATEPHANIOB), MPOBEACHUE OIBITOB, WILIIOCTPUPYIONINX MPU3HAKH
MPOTEKaHUsl PEeaKIMii MOHHOro oOMeHa (oOpa3oBaHME OcajKa, BBIJCIICHUE Ta3a, 00pa3oBaHUE BOJBI),
OTIBITOB, FIITIOCTPUPYIONIAX MPUMEPHI OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TopeHne, peakiiuu
pa3noXKeHHs, COSNWHEHHs), PACHO3HABAaHHE HEOPraHWYECKUX BENIECTB C MOMOINBI0 KadyeCTBEHHBIX
peaKuuii Ha HOHBI, PEellIEHNEe IKCIIEPUMEHTAIBHBIX 3a4a4.

HeMeTa/Jibl 4 MX COeTUHEHUS



OO6mias xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTETeHU
okucieHus. CtpoeHne u (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — raJIOr€HOB. XUMHUYECKHE CBOHCTBA
Ha IIpUMepe XJIopa (B3auMOACHCTBHE C MEeTaJUIaMu, HEMeTalJIaMH, Ienoyamu). Xioposogopon. ComsiHas
KHCJIOTa, XMMHMYECKHE CBOWCTBA, IMOJNydeHHe, NmpuMeHeHue. JleficTBHe XJopa M XJIOpOBOJOpOJa Ha
OpraHusM 4enoBeka. BaxkHelme XI0puapl 1 UX HAXOKACHUE B IPUPOLIE.

OOmias xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CTpoeHHe M (U3UYECKHE CBOMCTBA IMPOCTBIX BEIIECTB — KHUCIOPOAAa U CEpHI.
AstoTportHple  MOOU(HKAIIMK KHCIOpoda W cepbl. XUMHYECKHE CBOWCTBa cephl. CepoBOmOpo,
cTpoeHue, (u3MYECKHEe W XUMHYecKue cBoiicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcunoB. CepHast KHCIOTa, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (0OIIMe KaK MpeNCcTaBUTENs Kiacca
KACIOT M crenududeckre). XUMUYECKUE PEaKLUH, JEXallhe B OCHOBE MPOMBIIUIEHHOIO crocoba
MOJy4YeHUs] cepHOM KHCIOTHL. llpumeHeHue cepHOil KucimoThl. CONMM CEPHOM KUCIOTHI, KayecTBEHHAs
peaknus Ha cynbdaT-mioH. HaxoxnaeHue cepbl U e€ COeIUHEHUN B TPUPONIe. XUMHIECKOE 3arps3HEHUE
OKPYJKAloIeH Cpenpl COCOMHEHUSIMH Cepbl (KHUCIOTHBIE AOKIW, 3arpsi3HEHUE BO3IyXa U BOJOEMOB),
CIIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mras xapakrepucTuka d71eMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTCPHBIC
CTENCHM OKHUCICHMSA. A30T, paclpoCTpaHEHHE B IpuUpoxe, (U3NYeCKMe M XHMHYECKHE CBOMICTBA.
KpyroBopor azora B mpupone. AMMHaK, ero (U3MYECKHE M XHMHYECKHE CBOICTBA, MOTyYeHHE H
npumenenue. Colmu aMMOHHS, MX (U3NYECKHE W XMMHYECKHE CBOWCTBa, NMpuMeHeHue. KauecTBeHHas
peakuus Ha MOHBI aMMOHHs. A30THasi KHUCIOTa, €€ MOoIydyeHHe, (PU3NIeCKUe M XMMHUYECKHE CBONCTBA
(oOmme xak mpencTaBUTENs Kiacca KHUCIOT W crnenuduueckue). Mcmonp3oBanue HUTPATOB M COJeH
aMMOHHSI B KadeCTBE MHHEPAJIbHBIX YHOOpeHWH. XMMHYECKOe 3arps3HEHHE OKpYKarolled cpesbl
COCIMHEHMSAMHU a30Ta (KUCIOTHBIC IOXIHM, 3arpsi3HEHHE BO3AyXa, MO4BBl U BomoéMoB). docdop,
aoTpornHele Monudukamuu gocdopa, Gusnueckue u xumudeckue cporictBa. Oxcun dochopa (V) u
dochoprast kuciaora, GpU3MUECKUE ¥ XUMHYECKUE CBOMCTBA, moiydeHue. Vcnonbs3oBanue (ocdaTtoB B
Ka4yeCcTBE MUHEPAJIbHBIX yI0OPEHHH.

OO0mias xapakrepucTuka 31eMeHToB |V A-rpyniel. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE
CTENEHU OKUCIICHHS. YTIEpOo[, JUIOTPOITHBIE MOJU(HUKALINHY, PACIIPOCTPAaHEHUE B Mpupoae, pusnyeckne
U XHMHYECKHe cBoWcTBa. Ancopbums. Kpyrosopor yriepona B mpupone. OKcuIbl yriepoaa, HX
¢usnvecKkue ¥ XMMHUYECKHE CBOWCTBA, NIEHCTBHME Ha XHUBBIE OPraHU3MBI, MOJIy4YEeHHE M NPHMEHEHHE.
Okonornyeckue mpodiaeMsl, CBA3aHHbIE ¢ okcuaoMm yriaepona (1V), rumoresa riiodaabHOrO MOTETIICHUS
KJIMMaTa, TapHUKOBBIN 3 ¢eKT. YTonpHas KUCIoTa U e€ Conu, X Gpu3nyeckue U XMMUYECKUE CBOMCTBA,
nmojdy4yeHue u npuMeHeHue. KauecTBeHHas! peakiusi Ha KapOoHAT-HOHBI. Vcronabp3oBaHUue KapOOHATOB B
OBITY, METUITMHE, TPOMBIIINIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHavyanbHbIle MOHATHA 00 OPraHMYECKUX BEILECTBAX KaK O COCOMHEHUSX yriepoaa (MeTaH,
9TaH, ATUJICH, alleTUJIeH, 3TaHOJ, TIIMLEPUH, YKCYCHas Kuciota). [IpuponHbie HICTOYHUKH YTIIEBOIO0 POIOB
(yroms, mpHpOAHBIA Ta3, HedTh), MPOAYKTHI UX Tepepaborku (OSH3WH), WX POIb B OBITY H
MPOMBIIIIEHHOCTH. [ToHATHE O OMONOTMYECKN Ba)KHBIX BEIECTBAX: JKUpaxX, OENKax, YriaeBojax — M MX
POJHM B )KU3HU YesloBeKa. MaTepraibHOe MHCTBO OPraHMUYECKUX U HEOPraHUYeCKUX COSTUHECHUH.

KpemHuuii, ero ¢usnveckue m XUMHYECKUE CBOMCTBA, MonydeHne W npuMeHeHue. CoequHEHUs
kpemMHus B mpupope. OOmmue mnpezncraBneHus o0 okcunae kpemHus (V) m kpeMHUEBOW KucioTe.
Cunukatel, UX UCIONB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelIIne cTpouTeNbHbIe MaTepH aibl:
KepaMHKa, CTEKJI0, I[EMEHT, OeTOoH, Kkene300eroH. IIpobnembl 0€30MaCHOr0  HCIOJIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN JKU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydeHne OoOpaslOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX pEaKuMd Ha XJIOPUA-MOHBI W HAONIOACHHE NPU3HAKOB HMX MPOTEKaHMs, OIMbITHI,
oTpaxaromye (U3NYeCKUe W XHMHUYECKHE CBOWCTBA TaJIOTEHOB M HX COCAMHEHHH (BO3MOYKHO
WCIOJB30BaHNE BHUAECOMATEpHUATIOB), O3HAKOMJIEHHE C oOO0pa3maMu XJOpPUIOB  (TaJOTEeHHUIOB),
O3HAaKOMJICHHE C 00pa3maMu cepbl U €€ COeOUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE BHIEOMATEPHUAJIOB),



HaAOJIIOJICHUE TIpollecca OOYTJIMBAHUS caxapa IOJ JCHCTBHEM KOHIICHTPHPOBAHHON CEPHON KHCIIOTHI,
M3y4eHNE XUMHYECKIX CBOMCTB pa30aBIEHHON CEPHOI KMCIIOTHI, IPOBEIeHNE KAYeCTBEHHON peaKIiny Ha
cynbhaT-uoH U HaONIOJCHUE NpH3HAKAa ¢€ IMPOTCKaHMS, O3HAKOMIJICHHE C (DM3MUYECKUMHU CBOMCTBAMH
asora, ¢ochopa U UX COeNUHEHUI (BO3MOXKHO UCIIONBb30BAHUE BUICOMATEPHAIIOB), 00pa3liaMi a30THBIX
n GochOopHBIX ymOOpEeHUH, IONyYCHHE, COOMpaHHWe, pacllo3HABaHWE W W3ydeHHWE CBOWCTB aMMHAaKa,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha HMOH aMMOHHsA H (ocar-mOH W HM3ydYCHHUE NPU3HAKOB HX
MPOTeKaHMs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C Meaplo  (BO3MOXHO
WCIOJH30BAHME BHIEOMATEPUAIIOB), H3yUEHHE MOJEJed KPUCTAITMYEeCKUX pPEemIéToK anMasa, rpadwura,
(hymiepeHa, 03HaKOMIJICHHE C MTPOIECCOM aJcOPOIMU PaCcCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHEBIM YTIIEM U
YCTPOWCTBOM MPOTHUBOrasa, MmojyueHue, COOMpaHue, paclio3HaBaHUE U M3YYCHUE CBOKMCTB YIIIEKHUCIOTO
rasa, IpoBe/IeHHE KAaYeCTBEHHBIX PEaKIHWi Ha KapOOHAT W CHIIMKAT-WOHBI W HW3Y4YeHHWE MPU3HAKOB WX
NpOTEKaHUsl, O3HAKOMJIEHHE C  MOPOAYKIHMEH  CHJIMKATHOM  IPOMBILUICHHOCTH,  pPEIIeHUe
AKCIIEPUMEHTAIBHBIX 3aJ1ad 10 TeMe «BakHeH e HeMeTalIbl ¥ UX COCTUHCHH.

MeTaniabl U UX COeAMHEHHS

OO0mas XapakTepuCTHKa XMMHYECKHX DJIEMEHTOB — METaJUIOB HA OCHOBAHWUU WX IOJIOKCHUS B
ITepuomuueckoii cucreme xumudeckux smementoB [[. M. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTaiyioB. MeTammmdeckas CBSI3b W MeTaJUTMUYecKas KPUCTAJUTMUECKas PeHIérka. DIEeKTPOXHMHUYECKHHA
psaa HanpsbkeHUH MetauioB. Du3uueckue W XUMHYECKUE CBoOMCTBa MetauioB. OOmme crnocoObl
MTOJIYICHHST METaUIoB. [IoHSITHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT KOPPO3HUH.
CrnaBsl (cTamib, YyT'yH, TIOPATIOMHHAN, OPOH3a) U WX IPUMEHEHHUE B OBITY U TPOMBIIIIIEHHOCTH.

[llenounbie MeTayuibl: monokenue B Ilepmoamueckoi cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpOCHHE MX aTOMOB, HaxOX7cHUE B npupoae. Ousndeckre u XUMHYESCKUE CBOWCTBA (HA
npuMepe HaTpus 1 Kanust). OKCHIBI U TUAPOKCHIIBI HATpUs U Kanus. [IprMeHeHne MieoYHbIX METaIIOB
U UX COeIUHEHUM.

[IlenoyHO3eMeNbHBIE METAUIBl MarHui M KajubliMil: monoxeHue B Ilepuogmyeckoil cucreme
xuMuaeckux 31emMeHToB J[. 1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B Npupojie. Pusnueckue
U XMUMHYECKHE CBOMCTBA MarHus W Kaibplus. Bakneiimue coeauHeHHs Kaublus (OKCHUI, THAPOKCHUI,
conn). JKEcTKOCcTh BOJBI M CIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuil: nonoxxenue B [lepuoguueckoi cucreme xumuueckux anementoB Jl. . Menaeneesa,
CTPOEHUE aToMa, HaxoxaeHue B mpupoge. Duzuueckue U XHUMHUYCCKUE CBOMCTBA aIIOMUHUSL
AmboTepHbIe CBONCTBA OKCHIA M THAPOKCHIA ATFOMUHUSL.

Kenezo: monoxenue B Ilepuoguueckoil cucreme xumuueckux siemeHToB J. M. Menaeneesa,
CTpOEHUE aToMa, HaxOoxJeHue B mpupone. dusmyeckue U XUMHUYECKHE CBOWMCTBa xeneza. OKCHIBI,
ruapokcuast u conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U Mmomy4yeHHe.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pasllaMd METaJJIOB M CIUIABOB, UX (DU3UYECKUMHU CBOWCTBAMHU, U3YUCHHE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO WCIIOJIB30BAaHUE BHACOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOZEHCTBUS OKCHJIA KaJbI[Us M HATPHUS C BOMOW (BO3MOXKHO HCITONIb30BaHHE BHIEOMATEPHAIIOB),
WCCIICZIOBAHUE CBONCTB JKECTKOW BOIBI, IMpoIlecca TOPSHHS Kelne3a B KUCIOpone (BO3MOXKHO
WCTIONIb30BaHUE BUICOMATECPHAIIOB), IPU3HAKOB MMPOTEKAHHUS KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHUS,
KabIusl, aMFOMUHAS, HHKa, jxene3a (1) u xemesa (111), mequ (1), HabmrogeHre u onMcaHKe TIPOLIECCOB
OKpalllMBaHUsl IUJIAMEHM HMOHAMHU HATpus, Kaluig ¢ Kalblusd (BO3MOXHO  HCIIONb30BAaHUE
BHJICOMATEPHAJIOB), UCCIIENOBAaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA AIFOMUHUS M THIPOKCHIA ITMHKA,
pelleHne SKCIIePUMEHTANBHBIX 33]1a4 10 TeMe «BaXHeHIe MeTalIbl U X COSANHEHUS.

XuMHusA U OKpy:Kaumas cpeaa

BemecTBa n MaTepuaibsl B IOBCETHEBHOM KU3HH YelloBeKa. be3ommacHoe NCIob30BaHNE BEIIECTB
Y XMMAYECKHX peakiuid B ObITy. [lepBast moMOIIb MPH XUMUYIECKAX 0XKOTaX M OTPABJICHUSIX.

XUMHYECKOE 3arps3HCHHE OKPYXKAIoIIeH cpelpl (MpeneNbHas JONyCTUMas KOHICHTpAIlUs
BemiecTs, Aanee — [1JIK). Ponp xumum B perieHuu KOIOrHuecKuX mpoodiem.

Xumuueckuil IKcnepumenm:



u3y4deHrne o0pas3IoB MaTepUalioB (CTEKIIO, CIIJIABbl METAJLIOB, OJUMEPHBIC MATEPUAIIEI).

Mesrcnpeomemmnvle ceéa3u

Peanuzarus MeXnpeIMETHBIX CBS3€i MPH U3yYEHUU XUMHUHU B 9 Kiacce OCYIECTBIISIETCS 4Yepes
HCITOJIB30BAHUEC KAaK 06HII/IX €CTECTBCHHO-HAYYHBIX HOHﬂTHﬁ, TakK U HOHHTHﬁ, ABJIAOMNINXCA CUCTEMHBIMUA
JUTSl OTJICNBHBIX MPEMETOB €CTECTBEHHO--HAYIHOT0 ITUKIIA.

OO0mue ecTeCTBCHHO-HAyYHbIC IOHSTUSA: HAYYHBIM (aKT, TUIOTE3a, 3aKOH, TCOpHs, aHAIN3,
CHUHTE3, KHaCCI/I(i)I/IKaHI/IH, MEPUOANIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMEHT, MOACIUPOBAHUC, HN3MCPCHUEC,
MOJIEITh, SIBJICHUE, TAPHUKOBBIA 3Q(PEKT, TEXHOIOTHSI, MAaTePHAJIBI.

®dusuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIbI, PaAHOAK THBHOCTH,
MOJICKYJIa, SJCKTPUYCCKUNA 3apsij, MPOBOJHUKH, TOJYIIPOBOJHUKH, TUAIEKTPUKHA, (OTOIIEMEHT,
BEIIECTBO, TeNo, O0O0BEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, PAaCTBOP, pPacTBOPUMOCTb,
KPUCTAJUTHYECKAsT PEHIETKA, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, CIMHHIBI H3MEPCHHs, KOCMHYECKOE
MIPOCTPAHCTBO, ITAHETHI, 3BE3/161, CONHIIE.

buonorusa: ¢orocuHTes, npIxaHuwe, Owochepa, DSKOCHCTEMa, MHUHEpAJIbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPORJIEMEHTHI, TUTATEIILHBIC BEIICCTBA.

Ieorpadus: atmochepa, ruapochepa, MHHEPAIbl, TOPHBIC IMOPOMIBI, IOJE3HBIC HCKOMACMBIC,
TOTUTABO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJbTATDbI

JIM4HOCTHBIC pe3yJbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs JOCTUTAIOTCS B
xofe OOyYeHHUs XUMHH B E€IWHCTBE YYEOHOH W BOCIHUTATENFHOW MEATEIBHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCHMCKUMU  COIIMOKYJIBTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU  I[CHHOCTSMHU,
MPUHATHIMU B OOIIIECTBE MPaBHJIaMU M HOPMaMH MOBEJIEHUS U CIIOCOOCTBYIOT IIpOIleccaM CaMOIlO3HaHUS,
CaMOPAa3BUTHS U COIUATH3AIMH 00yJaTOIITIXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXAIT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMU
MMO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaLII/II\/'I " paClIMpCHUC OIbITa ACATCIBHOCTHU Ha eé OCHOBEC, B TOM YHCJIC B
JacTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS

LIEHHOCTHOI'0 OTHOLIEHHMS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIeNI0, TIOHUMaHMs 3HAUYEHUS] XUMUIECKOW HAyKH B KH3HU COBPEMEHHOT'0 OOIIecTBa, CITIOCOOHOCTH
BIIAJETh JOCTOBEPHOH WH(OpMaNMeld O TMepPelOBbIX JOCTHKCHHUSIX U OTKPBITHUSX MHUPOBOH H
OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYIHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa M OOIIECTBA;

2) rpaKIaHCKOr0 BOCTIUTAHUS:

MIPEJCTABJICHUS O COLUATBHBIX HOpMaX W MpaBUJaX MEKIMYHOCTHBIX OTHOIICHHN B KOJUICKTHBE,
KOMMYHUKATUBHOA KOMIICTCHTHOCTH B  OOIIIECTBEHHO TOJE3HOH, y4eOHO-MCCIEIOBATEIhCKOM,
TBOPYECKOW M JPYTHX BUAAX NEATETHHOCTH, TOTOBHOCTH K PAa3HOOOPA3HOM COBMECTHOW JEATENbHOCTH
IpH BBHINIOJIHGHWU YYEOHBIX, IT03HABATENIBHBIX 3a/iay, BBITOJHEHUM XUMHYECKHX SKCIIEPUMEHTOB,
CO31aHUN yqe6HBIX IIPOCKTOB, CTPEMJICHUA K B3aMMOIIOHUMAHHIO W B3aMMOIIOMOIIX B ITPOILECCE 3TOU
y4eOHON JesSTeIbHOCTH, TOTOBHOCTH OIICHWBATH CBOE IOBEJEHHE M TIOCTYIKH CBOMX TOBapuUIIed c
MTO3UIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMSI TIOCIIEICTBUM MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TIPEJICTABIICHUS O BEIIECTBE M XWMHUYECKOH PEaKIMH, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIFOIIME OCHOBY JIJISl IOHMMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHbI MHpPa, MPCIACTABICHUSA 06 OCHOBHBIX 3aKOHOMECPHOCTAX Pa3BHUTUA HNPUPOJbI, B3aUMOCBA3AX
YenoBeKa ¢ MPUPOTHON CPEo, O PO XMMHUH B TO3HAHWU ATHX 3aKOHOMEPHOCTEH ;

I03HaBaTEIILHBIC MOTHBEI, HAIPABJICHHBIC HA MOJYYCHHE HOBBIX 3HAHUH MO XMMHH, HEOOX OIUMBIC
JUIsl  OOBSICHEHUS HAOMIOaeMBbIX TIIPOIIECCOB W SIBJICHUH, II03HABATENbHOW, WH(DOPMAITMOHHON U
YUTATENhCKOH KYIBTYPHl, B TOM YHCIIE€ HABBIKOB CaMOCTOATEIHHOH padOTHI C Y4eOHBIMH TEKCTaMH,
CIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEIICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

WHTEpeC K OOYyYECHHWI0O W TIO3HAHHIO, JFO003HATENILHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000Opa30BaHHUI0, TIPOSKTHOW W MCCIENOBATEIhCKON MAEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIIPaBJICHHOCTH W YPOBHS OOYYEHUS B JaTbHEHIIIEM;

4) opMupoBaHUs KyJbTYPbI 310POBbHA:

OCO3HAHWE IIEHHOCTH XH3HHU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3II0POBBIA 00pa3 >KWU3HU, OCO3HAHHME TIOCICJACTBUI W HEMPUSATHE BPEJHBIX MPUBBIUEK (YIOTpeOIeHUs
AJIKOTOJIs, HAPKOTHKOB, KYPEHHS), HCOOXOTUMOCTH COOTIOIEHHUS TIPABIIT OE30ITaCHOCTH TIPH OOpaICHIH
C XUMUYECKMMH BEIIeCTBaMH B OBITY U peabHOM JKU3HH;

5) TpyaoBoro BocnuTaHus:

WHTEpeC K MPAKTHYECKOMY H3YyUSHHIO TIpoeccuii U TpyAa pa3iIudHOro poja, YBakKeHHE K TPYAY U
pe3yapTaTaM TPYAOBOH NEATENFHOCTH, B TOM YHCIIe Ha OCHOBE IPUMEHEHUS IMPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYAILHOW TPACKTOPUHM MPOAOIDKEHUS O00pa3oBaHUS C y4ETOM
JTUIHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M IIOTPEOHOCTEH,
yCIenrtHoH TpodecCHOHANBHOM JesITeTbHOCTH ¥ Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTB
aJIaTUPOBATHCS B MTPOEeCCUOHATBHOM cpejie;

6) 3K0JI0rHYeCKOro BOCIUTAHHUS



9KOJIOTHYECKH 1[E€1ecO00pa3Hoe OTHOIIEHHE K MPHUPoJe KaK UCTOUYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIIecTBOBaHUs, NMOHHMaHHE IEHHOCTH 3I0POBOr0 M 0€30macHOro oOpasa >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY ()HM3UYECKOMY M TICHXHYECKOMY 3/I0pOBBIO, OCO3HAaHUE LIEHHOCTH
COONIOIeHUsT TIPaBUJI 0E30MacCHOr0 TOBEACHUs Mpu paboTe ¢ BEIIECTBAMHU, a TaKXKE B CHTyalUsX,
YIPOKAIOIIKX 3J0POBBIO U HKU3HHU JOJCH;

CIOCOOHOCTH MPUMEHSATh 3HAHHWS, MOJydaeMble NpPH H3YYEHHHM XWUMHHM, U1 pELICHUs 3ajad,
CBA3aHHBIX C OKPYXKAIOIIEH NPUPONHOM CpenoH, [UIsl MOBBIILEHUS YPOBHS DKOJIOTMYECKOHW KYJBTYDBI,
OCO3HAHUS TIOOAIBHOTO XapaKTepa JKOJIOTMYECKHWX TMPOoOJieM W MyTell HX pemeHHs MOCPEICTBOM
METOJIOB XMMHH, IKOJOTMYECKOTrO MBIIIJICHHUS, YMEHUS pPYKOBOACTBOBAThCS MM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIUAJILHOM MPAKTHKE.

METAIIPEJJMETHBIE PE3YJIbTATDBI

B cocraBe MerampeAMETHBIX pPE3yJAbTATOB BBIAGNAIOT 3HAUYMMBIE U1 (OPMUPOBAHHS
MHPOBO33PCHUS OOIEHAYIHBIE TTOHATHS (3aKOH, TEOPHs, MMPUHITUI, THITOTe3a, (PaKT, cHCTeMa, MpoIece,
SKCMEPUMEHT U JPYyroe.), KOTOPhIE HCIOIB3YIOTCI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJIAIOT HAa OCHOBE 3HAHHWH M3 3THX IMpPeaAMETOB (hOPMUPOBATH MPEACTABICHUE O LETOCTHON HayYHOU
KapTHHE MHpa, M yHHUBEpCaJlbHble YydeOHbIE JeHCTBUS (TO3HABaTeNbHBIE, KOMMYHHKATHBHBIE,
pPEeTYIATUBHEIE), KOTOpble oOecrmednBaloT (OPMUPOBAaHHE TOTOBHOCTH K  CaMOCTOSTEIHLHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM eI TEeNbHOCTH.

Ilo3HaBaTeJbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCTBUA

BasoBble Jiornyeckue aeiicTBus:

YMEHHUS HUCHOIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOSHUHM 3HAHWM: PAacKphIBaTh
CMBICT XMMMYECKUX TOHSATHM (BBIIENATh MX XapaKTepHbIe NMPHU3HAKH, YCTAHABIMBATh B3aHMOCBSI3b C
IPYTUMHU TIOHSTHSMHE), WCIIONB30BAaTh TOHATHS UISI OOBSCHEHHS OTHENBbHBIX (DaKTOB W SBICHUI,
BBIOMPATh OCHOBaHMSA W KPUTEPHH ISl KIacCH(PHUKAINU XUMHUYECKUX BELICCTB M XUMHUYECKUX PEaKLUH,
yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3Y4YEHHs, CTPOUTH JIOTHYECKHE
paccyxneHus (HHIyKTUBHEIE, e TyKTHBHBIEC, 10 aHAJIOTHH ), AeJaTh BEIBOJBI U 3aKIIOYCHUS;

yMEHHE IpPHUMEHSITh B MpoLecce IO3HAaHUS NOHATHS (MpEeOMETHBIE W MeTalpeAMETHEIE),
CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCTIOJIb3YeMbIE B XIMHH, PEOOPa30BBIBATH IIMPOKO ITPUMEHSIEMbIE
B XMMHH MOJICNIEHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOI DIIEMEHTAa), XUMUdeckas (hopMmyna u
ypaBHEHHE XWMHYECKOH peakIuu — MpU pElIeHHH Y4eOHO-TIO3HABaTENBHBIX 3a/ad, C Y4ETOM ITHUX
MOJIEBHBIX TIPEACTAaBICHUN BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH HM3y4aeMbIX
O0BEKTOB — XHMHYECKHX BEIIECTB M XHMHUYECKHX PEaKIHid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUUUHHO-CJIEACTBEHHBIE CBA3H U IPOTHBOPEYHS B U3yUaeMBbIX ITPOIIECCAX U SIBICHUAX.

Ba3oBble HcciIe10BaTE/IbCKUE NEHCTBHUS

YMEHHUE HCIONb30BATh MOCTABICHHBIEC BOIPOCHl B KAUYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI s (OPMUPOBAaHMS THUIOTE3Bl IO TPOBEPKE MPaBUIBHOCTH BBICKAa3bIBAEMBIX
CY)KIICHUH;

MpHOOpEeTeHne OmbiTa MO0 IUIAHUPOBAHHWIO, OPraHU3allMd W MPOBEACHUI0 YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOmogaTh 3a XOIOM Ipolecca, CaMOCTOSTENbHO IPOTHO3UPOBATH €ro
pe3ynapTaT, (opMynupoBath O0OOOIIEHWS ¥ BBIBOABI MO pe3yjibTaTaM MpPOBEAEHHOIO OIbITA,
WCCIIEZIOBaHUs, COCTABIISATh OTYET O MPOJeNaHHON padoTe.

Pa6ora ¢ napopmanmeii:

yMEHHE BEIONPATh, aHAIM3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIIHIO Pa3InIHBIX BUJIOB U (HopM
MIPEJCTABIICHUS, TTOMY4aeMyI0 U3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIONMYJISPHAS JINTEPATypa XUMHYECKOTO
COZepKaHUs, CIpaBOYHbIE MOcoOus, pecypcsl MHTepHETa), KPUTHUECKH OLIEHWBATH MPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IMPUMEHSTh pPa3MYHbIE METOMBl M 3alpochl MPH IMOHWCKE U OTOOpe WHPOpPMAIHH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX MJISl BBHIMONHEHHs YYEeOHBIX W IO3HABATENBHBIX 3a7ad
ONpEACIEHHOr0 THUIA, NPHOOpETEHHWE OmbiTa B O0JACTH HMCHONL30BaHHS  HHGPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMH, OBJIaJICHUE KYJIbTYpOll aKTHUBHOIO MCIOJb30BAHUS Pa3IMYHBIX



MIOMCKOBBIX CHCTEM, CAMOCTOSTENILHO BBHIOWPATh ONTHMAabHYIO (OopMYy TpejcTaBieHus nHpopManuu u
WUIIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOKHBIMH CXEMaMHM, [uarpaMmamu, ApyruMu (opmamu
rpag UKy ¥ UX KOMOWHAIMSIMU;

YMEHHE HCIONb30BaTh M AaHAIU3UPOBaTh B Ipolecce Y4eOHOW M  HCCIeqoBaTEIhCKON
JEATeJIbHOCTH MH(GOPMAIMI0 O BIMSIHUU NPOMBIIIJICHHOCTH, CEJIbCKOIO XO3fHCTBa M TPAaHCIOpPTa Ha
COCTOSIHUAE OKPYXKAIOILIEd IPUPOIHOMN Cpebl.

KomMyHnkaTHBHBIE YHHBEpPCAJIbHbBIE YUeOHbIE AeiicTBHS:

YMEHHUS 3aJlaBaTh BOMPOCH! (B Xojae auaiora W (WJIM) AUCKYCCHH) TIO CYIIECTBY O0OCYXKIaemoi
TeMbl, (GOPMYIHPOBATh CBOU MPEATI0KEHHUSI OTHOCUTEIFHO BHITIOTHEHUS MTPeITI0KEHHOH 3a1a4u;

YMEHUSI TIPENCTABISATh IOJYYSHHBIE PEe3ylbTaThl MO3HABATENLHONH IEATENFHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0 PE3yJbTaTOB BBHIMOIHEHHUS XMMUYECKOI'O0 HKCIIEPHMEHTA
(mabGopaTopHOro OMBITa, J1a0OPaTOPHOH paboOThl MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHHsI Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM IIO3HABaTEIbHOM U
HCCIIEIOBATEIbCKON AEATEIbHOCTH TMPH PEHICHWH BO3HUKAIOMIMX IMpoOJieM Ha OCHOBE y4yéra oOIIuX
WHTEPECOB M COIJIaCOBaHMA TMO3UIUH (0OCYyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMBI»,
KOOpIMHALUsl COBMECTHBIX ACHCTBHUH, ONpPEAENCHHE KPUTEPUEB IO OLEHKE KayecTBA BBIMOJHEHHOW
paboTHI U IpyrHe).

PerynsiTuBHbIE yHNBEpPCAJBHBIE YUeOHbIE AeiiCTBHUA:

YMEHHE CaMOCTOSITEIbHO ONPEAESTh LEeJNU AEATeNbHOCTH, IUIAHUPOBATh, OCYILECTBISTD,
KOHTPOJIMPOBaTb M MpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ deKTHBHBIEC CIIOCOOBI PEHICHUSI YI€OHBIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATH UIIH
KOPPEKTUPOBATh MPEUIOKCHHBIH aJrOpUTM ACHCTBUH MPU BBHIMOJHEHUHU 33JaHU ¢ YUETOM IOyYEHHS
HOBBIX 3HaHMH 00 wH3ydyaeMbIX OOBEKTaxX — BEIECTBAX M pPEaKUUsIX, OLEHMBATh COOTBETCTBHE
MIOJTy4E€HHOT'O pe3yibTaTa 3asBICHHOW IIeNTM, yMEHHE WCIOIb30BaTh M AaHATU3WPOBATh KOHTEKCTHI,
IpeAaraeMble B yCIOBUH 3aJaHUN.

HOPEIMETHBIE PE3YJIbTATHI

B cocraBe npenMeTHBIX Pe3yJbTaTOB M0 OCBOSHHIO 00S3aTEILHOTO COACPKAaHUS, YCTAaHOBJICHHOT'O
JIaHHOW (enepasbHON paboueil MporpaMMoi, BBIAEIAIOT: OCBOGHHBIC 00YJaIOMIMMUCS HayYHbIC 3HAHUS,
YMEHHsI M CIOCOOBI ACHCTBUH, crieluuUIecKue U MPeaMETHON 00acTh «XUMHUsI», BUIBI ASITEILHOCTH
[0 TOJIY9E€HHIO HOBOT'O 3HAHHWA, €ro MHTEPIpEeTaliy, Mpeodpa3oBaHUI0 M MPUMEHEHHIO B Pa3iIMYHBIX
y4eOHBIX U HOBBIX CUTYaLHIX.

K xonmy oOy4yenust B 8 kiacce mpeaAMeETHBIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0YJAIOIINXCSI YMEHUMN:

e  pacKpbIBaTh CMBIC] OCHOBHBIX XMMUYECKUX ITOHATHH: aTOM, MOJIEKYJIa, XUMUUYECKUN JJIEMEHT,
MPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOAHOPOJHAS), BAJIEHTHOCTD,
OTHOCHTENbHAss aTOMHAas M MOJIEKYJSpHAs Macca, KOIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi JOJs XMMHUYECKOTO 3JIEMEHTa B COCAMHEHHMH, MOJIIPHBIM OOBEM, OKCHZ,
KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHIATENLHOCTb, CTEHEHb OKHCICHUS, XHMHUYecKas
peaknus, Kiaccu(pUKaIMs PeaKkiui: peakiud COCAMHCHUS, PEaKIMH Pa3IoKEHHsS, PeaKInu
3aMEILEHHs], PeakIuu OOMEHa, 3K30- M SHAOTEPMUYECKUE PEaKLUH, TemIoBOH 3(deKT
peakuuu, SOpo aToma, OSJEKTPOHHBIM CJIOH aTroMa, aToMHash OpOWTanb, pajuyc aroma,
XHMUYECKasi CBSI3b, MOJISIPHAS W HEMOJSIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, NOH, KATHOH,
aHHMOH, PACTBOP, MAacCOBasl 0JIs BellecTBa (IPOLEHTHAsI KOHLEHTPALKs) B PaCTBOPE;

e  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX IMOHSATHH M MPUMEHATH STH HOHSATHS
MIPY ONMCAaHUU BELIECTB U UX TPEBPAILCHHIA;

e HCIOJB30BAaTh XMMHUYECKYI0 CHMBOJMKY ISl COCTaBJICHUS (DOPMYN BEIIECTB U YpaBHEHHM
XUMHYECKUX PEaKLUi;

e  OIpEeNeNiTh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAWHEHMSIX, CTENIEHh OKHCIEHUS
3JIEMEHTOB B OMHApPHBIX COCIUHEHUSX, MPUHAAICKHOCTh BEIIECTB K ONPENesIEHHOMY Kiaccy



coemuHEeHUN 1O ¢opMysaaM, BHJ XUMHUYECKOW CBs3W (KOBajJeHTHasT W HWOHHAs) B
HEOPraHWYEeCKUX COSANHEHUSX;

packpbiBaTh cMmbicn llepumoanyeckoro 3akoHa JI. WM. MenaeneeBa: OeMOHCTPUPOBATH
MOHUMAaHNE TIEPHONIECKON 3aBHCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT MX MOJOKEHUS
B Ilepromgnueckoii cucTeMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa,
aTOMHO--MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTaapo;

ONUCHIBATh M XapaKTepu3oBaTh TaOMMuHyt0 (opmy [lepromnveckoil CHCTEMBI XUMHUYECKHX
JJIEMEHTOB: Pa3NU4aTh MOHITHS «TJABHAS MOATpymIa (A-Tpymma)» u «mo0odHas MOATpyIa
(b-rpynmna)», mManple u OoNbIIME TEPHOABI, COOTHOCUTh 0003HAUEHHSI, KOTOPbIE MMEIOTCS B
tabmure «llepumommyeckass cucrtema xumudeckux odnemeHToB J[. W. MengeneeBa» c
YICIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHX 3JIE€MEHTOB (COCTaB W 3apsl
sapa, oOlIee YMCIIo HIEKTPOHOB U PacIpeAeICHUE UX 110 ANEKTPOHHBIM CIOSIM);
KJIacCU(PUIMPOBATh XMMUYECKUE IIEMEHTHI, HEOPraHUIEeCKUE BEIIECTBA, XUMHUYECKUE peaKIUH
(10 9MCITy ¥ COCTaBY y4acTBYIOIIMX B PEaKIIUHU BEIIECTB, 11O TEILIOBOMY 3P QeKTy);
XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3lMYHBIX KIIAaCCOB,
MOATBEPXKAass ONHCAaHWE TPUMEpaMH  MOJEKYISIPHBIX  YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKITHii;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX KAa4eCTBEHHOTO COCTaBa,
BO3MO)KHOCTH TPOTEKAHHUS XUMUYECKUX TIPEBPAIICHIH B Pa3INYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHUTEIFHYIO MOJIEKYISIPHYIO M MOJIIPHYFO MAacChl BEIECTB, MAacCOBYIO OO
XMMHYECKOro 3JIeMEeHTa 10 (OpMYyJie COCAMHEHHs, MACCOBYIO JIONIO BELIECTBA B PacTBOpE,
MPOBOJIMTH PACUETHI 110 YPABHEHHIO XUMUYECKON PEaKIlim;

MPUMEHSATh OCHOBHBIE OIEpallid MBICIUTEIIEHOW JAESTENhbHOCTH — aHali3 W CHHTES,
CpaBHEHHE, OO0OOIIECHHE, CHUCTEMAaTH3alUI0, KIacCU(UKALMIO, BBIABICHUE NPUYUHHO-
-CIICICTBEHHBIX CBSI3¢H — JUIsI W3y4YCHHS CBOWCTB BEHIECTB W XWUMHYECKHX PEaKIIHid,
€CTECTBEHHO-HAyYHbIE METONBI TIO3HAHWS — HAONIOJCHWe, W3MEpPEeHHe, MOJETHpPOBaHHE,
AKCHEPUMEHT (PEaabHbIA U MBICIICHHBIN );

CIIEIOBAaTh NIPAaBUJIaM ITOJIb30BAHHS XUMHUYECKOH TOCYA0H 1 1ab0opaTOpHBIM 000pyI0BaHUEM, &
TaKKe IMpaBWIaM OOpalleHHss C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSAMH I10
BBIMIOJIHEHUIO  TAOOPaTOPHBIX ~ XMMHUYECKHMX OMNBITOB 10 TMOJIYYCHHI0 U  COOMpPaHHUIO
razoo0pa3HBIX BEIMIECTB (BOAOpOJa ¥  KHCIOPOJAa), IPHUTOTOBICHHUIO PACTBOPOB C
OIIpeNIeIEHHON MacCOBOW [ONe pacTBOPEHHOTIO BEIIECTBA, IUTAHWPOBATH W IPOBOAWTH
XMMHYECKUE DKCIIEPUMEHTHI N0 PAaclO3HABAHUIO PACTBOPOB LIETOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JIAKMYC, (PeHONPTAICHH, METUIOPAHK U JIPYyTHE).

K xonny oOy4eHust B 9 ki1acce mpeaMeETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
C(OPMUPOBAHHOCTD Y O0YJAIOLINXCS] YMEHUI:

pacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHUOH, NPOCTOE  BEUIECTBO, CIOKHOE  BEIIECTBO, BAJEHTHOCT,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIEHHUS, XMMHUYECKas pEeakUus, XUMUYECKas CBS3b,
TEIUI0BOM 3 (PEKT peakiuu, MOJIb, MOJISPHBIN 00bEM, PaCTBOP, FICKTPOIUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIUTHYECKAST JUCCONHANNSA, PEAKIUd HWOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYEeCKOoe
paBHOBecue, OOpaTUMbIe M HEOOpaTHMBIC PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peaKkuuu, OKUCIUTEIh, BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBIIEHUE, aJUIOTPOMMS,
aM(OTEepPHOCTh, XUMHYECKas CBsI3b (KOBAJIIEHTHAS, HOHHAs, METAJUTNYECKast), KpUCTaJIndecKas
pelmeéTKa, KOppOo3Husl METaIOB, CIUIABbl, CKOPOCTh XWMHYECKOW pEAKUHUH, MNPEAEIbHO
nonyctumas konueHTpanua [TJIK BemecTtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHATUM U MPUMEHSTH 3TH MOHATUS
MpY ONMCAHUU BELIECTB U UX MPEBPALIEHUN;

HCIIONIB30BaTh XUMHYECKYI0 CHMBOJHKY JJIS COCTABJICHHS (OPMYN BEMIECTB W ypPaBHEHHI
XUMUYECKUX PEAKILIH;



OTIpeNIEeNATh BAJEHTHOCTh W CTENEHb OKHCIEHUS XUMHYECKHX JJIEMEHTOB B COEIWHEHHSX
pa3IMYHOTO COCTaBa, MPHUHAICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCy COEIWHEHHH IT0
dbopmynaMm, BUJ XUMHYECKOW CBS3M  (KOBaJCHTHAs, WOHHAs, MeTajulndeckas) B
HEOPraHWYEeCKUX COSAMHEHMSX, 3aps] MOHA MO XWMHUYECKOH (opmyne, xapakTep Cpeabl B
BOJHBIX pPacTBOpaX HEOPraHWYECKHX COSAWHEHWH, THM KPUCTADIMYECKOW PEmETKH
KOHKPETHOT' O BELIECTBA;

packpbiBaTh cMmbicn llepuomnueckoro 3akoHa [[. M. MenneneeBa U JI€MOHCTPUPOBATH €ro
MTOHMMAaHWe: OMHCHIBATh W XapaKTeph30BaTh TaOmuuHyo ¢opmy llepmomudeckoit cructemsl
XMMHYECKUX JIEMCHTOB: pa3iIMyaTh MOHATHUS «TJaBHAs MOArpymma (A-rpymnmna)» U «mo0oYHasI
noarpynma (b-rpynma)», maneie u OonbIIMe TEPHOIBI, COOTHOCHTh 0003HAYECHHUs, KOTOpHIE
MMEIOTCS B TIEPHOANYECKON TaOJHIle, C YUCIOBHIMH XapaKTEPHUCTUKAMH CTPOCHHS aTOMOB
XMUMUYECKUX AJIEMEHTOB (COCTaB M 3apsif spa, o0lee YICIIO IEKTPOHOB U pacipeeieHne ux
[0 DJEKTPOHHBIM CIIOSIM), OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHCHUHM CBOMCTB
JJIEMEHTOB M MX COENWHEHHWH B IMpeaenax MajblX MepHOAOB M TIABHBIX MOATPYIII C YIETOM
CTPOEHUS UX aTOMOB;

KJIacCU(PHUIMPOBATH XMMHUUYECKHE JIEMEHTHI, HEOpraHM4eCcKre BeIecTBa, XUMUYIECKHEe PeaKIInu
(Mo 4Wmcny W COCTaBy YYacTBYIOIIMX B PEaKIMHM BEMIECTB, MO TeruioBoMy 3¢ deKry, mo
W3MEHEHUIO CTETeHEel OKUCIIeHNSI XHMUYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME M CreNU(pHYECKHEe XUMHUECKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, TIOATBEPXKIasi ONHWCAHWE WPUMEPAMH MOIEKYISIPHBIX M HOHHBIX
YpaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEAKIINIA;

COCTaBJIATh YPaBHEHUS JIEKTPOTUTHUECKON ANCCOLMALNN KUCIIOT, IIeNo4el U coiied, MOTHbIe
W COKpamHHBIE ypaBHEHHWS peaKknWid HWOHHOTO OOMeHa, YpaBHEHHS  peaxIluii,
MOJATBEPKAAIOINX CYIIECTBOBAHNE TI'EHETUYECKOM CBS3M MEXIY BEIIECTBAMH pPa3IHMYHBIX
KJIaCCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCIHTENbHO-BOCCTAHOBUTEIBHBIX  pPEAKIHUHA  IOCPEACTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OajiaHCca dTHX peaKLuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HUX CTPOEHHUSA, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B PA3IIUIHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEILECTB, MacCOBYIO OO
XMMHYECKOTO 3JeMEHTa Mo (popMyrie COeArHEHHUs, MacCOBYIO JIONII0 BEIIECTBA B PAaCTBOPE,
MIPOBOJIUTE PACYETHI IO YPAaBHEHNUIO XMMHUYECKON PEaKIINnH;

co0JI0AaTh MPaBUIIA MOMB30BAHUS XUMUYECKON NOCY0H U 1ab0paTOpHBIM 000pYAOBaHHUEM, a
TaKKe IpaBuiia OOpaIIeHHsI C BEMIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMU TIO BHITIOIHEHHUIO
a00PaTOPHBIX XMMHUYECKHX OIBITOB MO MONTYYSHHIO M COOMPAaHHUIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa U yTrJIEKHCIIOro rasa);

MPOBOAUTH PEAKIHH, TOATBEP)KAAIOIMINE KAdECTBEHHBIH COCTaB pPa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBEIM IyTEM XIOpUA-, OpOMHI-, HOAWUI-, KapOoHaT-, dochar-, cuiImKaT-,
cynabdaTr-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHUS M HMOHBl U3YyYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPallid MBICIUTEIIEHOW JAESTENhbHOCTH — aHalli3 W CHHTES,
CpaBHEHHE, 0000IIEeHIE, CHCTEMATH3AIHIO, BBISBJICHUE IPUIUHHO-CICACTBEHHBIX CBI3EH — IS
W3YYEHHUs CBOWCTB BEIIECTB M XUMUYECKUX PEaKIHii, €CTECTBEHHO-HAYYHBIE METO/IBI TO3HAHUS
— HabroIeHNe, U3MEPEHIE, MOJISTMPOBAaHNE, SKCIIEPUMEHT (peasbHBIH U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo yacoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumusa — BaxcHast 00J1acThb

11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK

' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c

YyeroBeKa

12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK

' peaxuuu https://m.edsoo.ru/7f41837¢c

Hroro mo paznery 20

Pa3nen 2. Baxkneiimne npeacTaBuTe/ M HEOPraHUYECKUX BENIECTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciorax 8 1 bubnuoreka [IOK

' U COMSAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK

' HEOPraHUYECKHUX COEAUHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 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. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kou-Bo DJIEeKTPOHHbIE
Ne JacoB Hara nugposbie JonmonHuTebHast
Tema ypoka
n/n U3Y4YeHUs o0pa3oBaTte/ibHbIEC uHdopmanus
Bcero
pecypchl
1 [Ipenmer xumuu. Ponbs XumMuu B KU3HU YenoBeka. Temna u 1 bubnunoreka [JOK §1-2
BEIIECTBA 05.09.2023 | https://m.edsoo.ru/ff0d210c
[TpakTtrnueckas pabora Ne 1 «[IpaBuna paboTsi B
2 nabopaTopuu U MPUEMBI 0OpaIeHus ¢ JIa0opaTOPHBIM 1 bubmorexa [JOK
paTop P patt PaTop 07.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTIOBAaHUEM
3 Uucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHust 1 bubnmoreka [JOK §4
cMmecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
4 [Ipaxtuyeckas padora Ne 2 «Pa3nenenue cMmeceit (Ha 1 bub6muoreka IIOK
MIpUMepe OYUCTKU TTOBAPECHHON COJIN )» 14.09.2023 | https://m.edsoo.ru/ff0d28c8
5 DOu3NYECKUE U XUMUYECKHE SIBICHUS. XMUYecKas 1 bubmuoreka [JOK $6
peakuus 19.09.2023 | https://m.edsoo.ru/ff0d37fa
bu6mmoreka [JOK
0 ATOMEL H MOJICKYIEL 1 21.09.2023 | https://m.edsoo.ru/ff0d2a6c 37
Bbubnunoreka [JOK
7 IT 1 -
POCTBIE H CLIOMILIE BellieTra 26.09.2023 | https://m.edsoo.ru/ff0d2a6c 38-9
8 Xumudeckue 351eMeHTbl. OTHOCUTENIbHAsI aTOMHAasl Macca. 1 bubnmnoreka [IOK §10-12
3HaKH (CHMBOJIbI) XUMHUYECKHUX 3JIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8
9 3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. XUMUYECKAs 1 bu6nunoreka [JOK §13-14
dhopmyna. OTHOCUTEIIbHAS MOJICKYJISIpHAST Macca 03.10.2023 | https://m.edsoo.ru/ff0d2eae
10 MaccoBas 105151 XMMHUYECKOT 0 3JIEMEHTA B COCAMHEHUH 1 05.10.2023 Et?piH;I;T:;z?ﬁ/I:f 04350¢ §15



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c

Bbubnunoreka [JOK

1 BaneHTHOCTS XUMIECKIX J/IEMEHTOB 10.10.2023 | https://m.edsoo.ru/ff0d323c 316

12 Cocrasnenue GopMyIl IO BaIEHTHOCTH 12.10.2023 Et?{?snll;lr(r)f:;sigr(jllif 0d3a16 §17

13 ATOMHO-MOJIEKYIAPHOC yueHHe 17.10.2023 ft?;fsnll;l ;T:;igroullideMSO 318

14 3aKOH COXPAaHEHHUS MAcChl BELIECTB. XUMUYECKUE bubnunoreka LIOK §19-20
yYpaBHEHUs 19.10.2023 | https://m.edsoo.ru/ff0d3b88

15 Knaccudukanus XuMHUecKUX peakiuii (COeTMHEeHHS, bubmuoreka [JOK §21
pa3noxeHus, 3aMelleHus, oOMeHa) 24.10.2023 | https://m.edsoo.ru/ff0d3f34

16 M. B. JIoMOHOCOB — y4€HBIM-3HIUKIIONEIUCT. bubmmoreka IIOK
OO06o0mieHne u cucTeMaTH3alus 3HaHUN 26.10.2023 | https://m.edsoo.ru/ff0d40c4

17 KonTpoasnas padora Nel o teme «Bemectsa u bubnnoreka [HOK
XUMHUYECKUE PEAKLIUI 14.11.2023 | https://m.edsoo.ru/ff0d4290

18 KonuaectBo BemecTBa. Monb. MossipHas macca 16.11.2023 Egﬁiﬁﬁf{;ﬁ?g}; 045230 §36

19 BrrunciieHus KkonuyecTBa, MacChl BEIECTBA 110 Bbu6nuoreka [JOK §37
YPaBHEHUSIM XUMUYECKUX PEAKIUI 21.11.2023 | https://m.edsoo.ru/ff0d5708

20 Kucnopon. Crioco6b! monmyueHust KUCiaopoaa B bubnuoreka [JOK §22
1abopaToOpUHU Y TTPOMBITINICHHOCTH. 23.11.2023 | https://m.edsoo.ru/ff0d497a
®u3nyYecKre 1 XMMUYECKUE CBOMCTBA KHCIOpOAa

21 (peakuuu okucienus, ropeaue). [lonsatue 06 okcuaax. bubmmorexa LIOK §23-24
TTpimeHeHe KHCTOposa 28.11.2023 | https://m.edsoo.ru/ff0d4614

29 Bo3nyx — cmecs razos. CocrtaB Bo3ayxa. Kucnopon — bubnmoreka [JOK §26-27
3JIEMEHT M MPOCTOe BemecTBO. O30H 30.11.2023 | https://m.edsoo.ru/ff0d448e
TennoBoi A PEeKT XUMHUIESCKON peaKIiy, IIOHATHE O

23 TEPMOXMMHUYECKOM YpaBHEHHUH, SK30- U brbamorexa LIOK

05.12.2023 | https://m.edsoo.ru/ff0d4790

SHAOTCPMHUUYCCKUX PCAKIUAX



https://m.edsoo.ru/ff0d323c
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TonnuBo (HedTh, yroiab U MeTaH). 3arpsa3HeHUE BO3/1yXa,

Bbubnunoreka [JOK

24 CIIOCOOBI €ro MPEIOTBPALICHUS 07.12.2023 | https://m.edsoo.ru/ff0d4cda
o5 [TpaxkTrueckas padota Ne 3 mo teme «lonyyenue u bubnunoreka [IOK
coOupaHue KUCI0poa, U3YIeHHE €r0 CBOMCTBY» 12.12.2023 | https://m.edsoo.ru/ff0d4ae2
26 Bonopon — anemeHT u npoctoe BemiectBo. Haxoxaenue bubnunoreka LIOK §28
B [IPUPOJIE 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
97 DuU3NYECKUE U XUMUYECKUE CBOKMCTBA BOJIOPO/IA. bubnuoreka [JOK §29
[Ipumenenue Bogopona 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 [TonsiTHe 0 KUCTOTaX M COMAX bubmorexa [JOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
29 [IpakTuueckas pabota Ne 4 o reme «llonyyenue u bubnmnoreka [IOK
cobupaHue BOAOPO/Ia, U3yYEHUE €r0 CBONCTBY 26.12.2023 | https://m.edsoo.ru/ff0d4f42
30 Monsipablii 006EM razoB. 3akoH ABOraapo 98.12.2023 Et?{fsnljlr?]T:(;;iouﬁllif 0d5426 §38
31 Brruucnenust 00bEMa, KoIMYECTBA BEIIECTBA ra3a Mo €ro bubnuoreka [JOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA I 00BEMY 11.01.2024 | https://m.edsoo.ru/ffod55a0
32 Brruncnenust 006EMOB Ta30B M0 ypaBHEHUIO PEAKIINHU HA bubnmoreka [JOK §39
OCHOBE 3aKOHA 00OBEMHBIX OTHOIIEHHH ra30B 16.01.2024 | https://m.edsoo.ru/ff0d5708
33 Ou3nYecKre U XUMHUYECKHUE CBOMCTBA BOJIBI 18.01.2024 ]r?tl'ffsnll;lr(r)f:;iourcjllif 0d587a §31-32
. bubnnoreka [HOK
34 CocraB ocHoBanuii. [lonsatue 06 nHAMKAaTOpaAx 93.01.2024 | https//m.e dsogru /#0d5962
Bona kak pactBoputens. Hacbeiiennsie u
35 HEHACHIIIEHHbIE PAaCTBOPBI. MaccoBast 1015l BEIIECTBA B bubmmorexa IIOK §33
25.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpakTuueckas pabota Ne 5 mo reme «lIpurorosienue
36 PacTBOPOB € OMPEICIIEHHON MacCOBOM JI0IeH bubmorexa [JOK
30.01.2024 | https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOr O BEILIECTBA»
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Bbubnunoreka [JOK

37 Pemterue sazaz 01.02.2024 | https://m.edsoo.ru/ff0d4dd0
38 Kontpoabnas padora Ne2 no teme «Kucnopon. bubnunoreka [IOK
Bonopona. Bona» 06.02.2024 | https://m.edsoo.ru/ff0d6342
39 Oxkcupl: cocTaB, K1accuuKaIys, HOMEHKIATypa. bubnunoreka LIOK §40
[Tonyuenue oxcuoB 08.02.2024 | https://m.edsoo.ru/ff0d664e
. bubnuoreka [JOK
40 XuMH4ecKre CBOMCTBA KUCIOTHBIX, OKCUJIOB 13.02.2024 | https://m.edsoo.ru/ffode64e §40
. Bub6nunoreka [JOK
41 OcHoBaHus: cocTaB, Kilaccuukaiys, HOMEHKIATypa 15.02.2024 | hitps://m.edsoo.ru/ffod67ca §41
. . bubmuoreka [JOK
42 XMMIECKHE CBOMCTBA OCHOBAIMIL 20.02.2024 | https://m.edsoo.ru/ff0d67ca 342
43 AmMboTepHbIe OKCUABI U TUIPOKCHIBI 99 02.2024 §43
' bub6mmoreka [JOK
44 Kucnorsl: coctas, knaccudukais, HOMEHKIATypa 27.02.2024 | hitps://m.edsoo.ru/ffodfee? §44
. Bbu6nuoreka [JOK
45 [Tonyyenue u XMMUYECKHE CBOMCTBA KUCIOT 20.02.2024 | https://m.edsoo.ru/ffodfee §45
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOObI MOTYYEeHHUS, bubnunoreka [HOK §46-47
XUMHYECKHE CBOICTBa 05.03.2024 | https://m.edsoo.ru/00ad9474
[TpakTtruueckas pabora Ne 6. Pemenne
47 SKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI bubmmorexa [IOK
P 8 . 07.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COETUHEHUI
48 ['eneTnyeckas cBA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX bubnmoreka [JOK
COeIMHEHNH 12.03.2024 | https://m.edsoo.ru/00ad9a50
. bu6nunoreka [JOK
4
o Obobuienne 1 CHCTeMATH3ALAS SHARHKIE 14.03.2024 | https://m.edsoo.ru/00ad9cb2
50 Kontposbnasi padora Ne3 mo teme "OCHOBHBIE KJIaCChI bubmuoreka [JOK
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HEOPraHUYECKUX COCTMHEHMIA" 19.03.2024 | https://m.edsoo.ru/00ad9ela
51 [IepBble MONBITKH KIIACCU(PUKALUU XUMHUYECKUX bu6mmoreka [IOK §49
s1eMeHTOB. [IoHsATHE O TPyMIax CXOAHBIX AIEMEHTOB 21.03.2024 | https://m.edsoo.ru/00ad9ffa
59 [Mepuoauueckuii 3akoH u Ileproanyeckas cucrema bu6nunoreka [JOK §50
XUMHIeckux 35eMeHToB [1. M. Menaeneera 02.04.2024 | https://m.edsoo.ru/00ada52c
bu6nmoreka [JOK
>3 Heprozs, rpymiel, HOArpymbI 04.04.2024 | https://m.edsoo.ru/00ada52c 331
bu6mmoreka [JOK
54 Ctpoenune atromoB. CocTaB aTOMHBIX sifep. M3oTorbl 09.04.2024 | httos://m.edsoo.ru/00ada342 §52
55 CtpoeHue 2MeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB bubnmoreka [JOK §53
[Tepuonuueckoii cucremsl /1. 1. MenneneeBa 11.04.2024 | https://m.edsoo.ru/00ada6bc
XapakTepuCTHKa XUMHUECKOTO JIEMEHTA TI0 €r0
56 nonoxkenuio B [lepuogmueckoii cucreme [1. U bubmorexa [JOK
pHol o 16.04.2024 | https://m.edsoo.ru/00adag24
Menneneena
3nauenue [lepnoauveckoro 3aKoHa JUIst Pa3BUTHS HAYKH
57 u npaktuku. /1. 1. MenneneeB — y4€HbIH, IeJaror u bubamorexa LIOK §54
P I : i » 1A 18.04.2024 | https://m.edsoo.ru/00ada96e
IpaXKTaHUH
58 DIEKTPOOTPHUIIATEILHOCTh AaTOMOB XMMHYECKHUX bu6nunoreka [JOK 55
JJIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8 3
bu6mmoreka [JOK
59 41
OHHAT XMHUACCKA CBAD 25.04.2024 | https://m.edsoo.ru/00adac34 336
60 KoBanenrHas moisipHast XUMAYECKas! CBSI3b bubmorexa [HOK
p 30.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentuas HenoisipHas XMMHAYECKas CBSI3h buGnuorexa [IOK
p 07.05.2024 | https://m.edsoo.ru/00adaab9
bu6nunoreka [JOK
62 C
TCTICHD ORHCICHIA 14.05.2024 | https://m.edsoo.ru/00adae28 357
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN bu6nmoreka [JOK
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16.05.2024 | https://m.eds00.ru/00adb076
Bu6nuoreka [JOK
4
6 OKHCAHTEIIH H BOCCTAHOBHTCIIH 1 21.05.2024 | https://m.edso0.ru/00adb076
. bu6nunoreka [JOK
65 OB00meHKe 1 CHCTEMATH3ALAS SHAHHH L 23.05.2024 | https://m.edsoo.ru/00adb33c
66 Kontposabnas padora Ne4 o teme «CTpoeHne aToma. 1 bubnunoreka [HOK
XuMudeckas CBSA3b» 28.05.2024 | https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O000IIEHNE U CHCTEMaTH3aus 1 bu6mmoreka [IOK
3HAaHUU 30.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBHblil ypok. O6001IEHNE U CHCTeMaTH3alus 1 bu6mmoreka [IOK
3HAHHUH 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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9 KJIACC

Koa-Bo DJIeKTPOHHBbIE
Ne Tema ypoka 4acoB Hara uudgposbie JonmosHuTebHAS
n/n U3y4eHust o0pa3oBaTe/IbHbIE uHpopManus
Bcero
pecypcsl
1 IIepuonnueckuit 3akoH. Ilepuonnueckas cucrema 1 bub6nuoreka [IOK
xuMudeckux anementoB /. . MenpaeneeBa 04.09.2023 | https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB XUMUYECKHUX 1 bu6mmoreka [JOK
AJIEMEHTOB MEPBHIX TPEX MEPUOIOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKIX 1 bubnuoreka [JOK
BELIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buapl XuMUYECKON CBSI3U M TUIIBI KPUCTAINIAYECKUX 1 Bu6nuoreka [JOK
peméToK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontpoabnas padora Nel no teme «IloBTopenue u
) 0 7 8 1
yriayGiieHre 3HaHu| OCHOBHBIX pa3/iesioB Kypca 18.09.2023
KJ1acca
5 Knaccudukanus XuMHUECKUX PEaKIIUi 10 Pa3IMIHbIM 1 bubnuoreka [JOK §1
npusHakaM. OKUCIUTEIbHO-BOCCT. PEAKIINH 20.09.2023 | https://m.edsoo.ru/00adbch0
7 OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIINHN 1 bubnuorexa [OK §1
P 25.09.2023 | https://m.edsoo.ru/00adcade
8 [TonsiTHe 0 ckopocTH XUMUYECKOMN peakuuu. [lonsatue o 1 bubmmoreka IIOK $3
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
[Tonarue o xumMmuueckoM paBHoBecHH. DAKTOPBHI,
9 BIIMSIIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIUU U 1 bubnuorexa [OK §5
P 02.10.2023 | https://m.edsoo.ru/00adc28c
II0JIO’KEHUE XUMUYECKOT0 PAaBHOBECHS
10 Teopus anexkTponuTHuecKoi nuccounanuu. CuiabHble U 1 bu6mmoreka [IOK $6
ciabble ANEKTPOIUTHI 04.10.2023 | https://m.edsoo.ru/00adcd68
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Bbubnunoreka [JOK

1 Horitbie ypaBHEHIS peaxitiii 09.10.2023 | https://m.edsoo.ru/00add448 39
12 XUMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHUN B CBETE bu6mmoreka IIOK
MIPEICTABICHUM 00 PIIEKTPOIUTHIECKON TUCCOIHAIIUN 11.10.2023 | https://m.edsoo.ru/00add5d8
13 XUMHYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI bubnunoreka LIOK
00 3JIEKTPOTUTUICCKON JTUCCOIHAIIH 16.10.2023 | https://m.edsoo.ru/00add8b2
N bubnuoreka [JOK
14 Homsrmite o ruapomise coneit 18.10.2023 https://m.edsoErUIOOadd9d4 315
. bubnmoreka [IOK
15 Obobmere I CHCTeMATHIAIIAS SHARMH 23.10.2023 https://m.edsogru/OOadddlz
16 [Ipaktuueckas pabota Ne 1. «Pemenue bubnmnoreka [IOK
SKCTICPUMEHTAJIBHBIX 3a7a49» 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTpoasnas padora Ne2 rio teme
17 «QIEKTpOIUTHYECKAs TUCCOLMALNs. XUMUYECKUE bubmmorexa LIOK
30.10.2023 | https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOpPax»
18 OO01mas xapakTepuCcTUKa FaJIOr€HOB. XUMUYECKHE bubnmnoreka [HOK §12-13
CBOICTBa Ha IIpUMEpPE XJ10pa 13.11.2023 | https://m.edsoo.ru/00addfe2
19 Xnoposogopon. ComnsiHasi KUCTIO0Ta, XUMUYECKUE bub6mmoreka IIOK §14-15
CBOICTBA, TOJIyYCHHUE, IPUMEHEHHE 15.11.2023 | https://m.edsoo.ru/00ade104
20 [Ipaktruueckas padora Ne 2 o Teme «Ilomydenne bubnunoreka [HOK
COJISIHOM KHUCJIOTBI, U3yYEHUE €€ CBONUCTB» 20.11.2023 | https://m.edsoo.ru/00ade348
21 Brprunciienus o ypaBHEHHSIM XUMHUYECKUX PEAKIIUH, bubnuoreka [JOK
€CJIM OJIMH U3 PeareHTOB J]aH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
22 OOGmras xapakTepucTuka 351eMeHToB VIA-Tpynmsl 97 11.2023 ]f?tlffsj:j;;f:;:;fg/%Oa de6da §17
Annorponnsie Mogudukanuu cepbl. Haxoxaenue cepsl
23 u e€ coelMHEHUH B mpupojie. XMMHUECKUE CBOMCTBA brbamorexa LIOK §18
29.11.2023 | https://m.edsoo.ru/00ade64a

cepsl
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24 CepoBoaopo/i, cTpoeHre, GU3NIECKUE U XUMUYECKIE bubnmnoreka [HOK §19
CBOIicTBa 04.12.2023 | https://m.edsoo.ru/00ade802
o5 Oxkcupl cepbl. CepHast KHCITOTa, GU3HYECKHUE U bubnunoreka [JOK §20-21
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALTUE B OCHOBE
26 MIPOMBIIJIEHHOT'0 CIT0c00a MOyYeHUsl CepHOU bubnuoreka [JOK
KHCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYKaOIIEN 11.12.2023 | https://m.edsoo.ru/00adec8a
Cpebl COeTMHEHUSIMHU CEPBI
97 Brrunciienre MaccoBOM JTOJIM BBIXOJ1a MPOIYKTa bubnuoreka [JOK
peakiumn 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTrKa 31eMeHTOB VA-rpynmsl. A3OT,
28 pacrpocTpaHeHue B pupose, pusnueckue u bubamorexa LIOK §23
. 18.12.2023 | https://m.edsoo.ru/00adeeat
XUMHUYECKHE CBOWCTBA
29 AMMHaK, ero (pU3NIECKUue 1 XMMHUYECKHUE CBONCTBA, bubnunoreka [HOK §24
MOJIYYCHHE U IPUMEHECHHE 20.12.2023 | https://m.edsoo.ru/00adfo04
30 [IpakTuueckas padora Ne 3 o reme «llonyyenue bubmumoreka ITOK
aMMHaKa, U3y4eHHE €T0 CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180
31 A3oTHast KUCIOTa, €€ QU3NIECKIE U XUMUUECKIE bubmuoreka [JOK §27
CBOMCTBa 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHUS B
39 KayecTBe MUHEPAIIbHBIX y100peHuil. XumMuieckoe bubnnoreka [HOK
3arpsi3HEHUE OKPYKAIOIEH Cpeibl COCTUHCHUSIMU 10.01.2024 | https://m.edsoo.ru/00adf518
azora
33 ®dochop. Oxeun pochopa (V) u pochopHas kucnora, bubnmoreka [JOK §29-30
du3nyeckue U XMMUYEeCKHEe CBOMCTBA, OTyYeHHE 15.01.2024 | https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢pocdaroB B Ka4eCTBE MUHEPAITBHBIX
34 ynoOpeHuii. 3arpsi3HeHUE MPUPOTHON CPEIIbI bubmorexa [TOK
17.01.2024 | https://m.edsoo.ru/00adfc20

dbocdaramu
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anepoz[, paciupoCTpaHCHUC B IIPUPOJL, (I)I/I3I/I‘{CCKI/IC u

Bbubnunoreka [JOK

35 1-32
XUMHAYECKHE CBOWCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c 331-3
Oxkcupl yriepojaa, ux GU3NIecKue U XUMUUIECKHE
36 CBOMCTBA. DKOJIOrHYECKHE IPOOJIEMBI, CBSI3aHHEIE C bubmorera [OK §33-34
) P ’ 24.01.2024 | https://m.edsoo.ru/00adfebe
okcuaoM yriepoaa (1V)
N bu6mmoreka [JOK
37 ¥TOIbHAT KHCIOTA H e€ COTlit 29.01.2024 | https://m.edsoo.ru/00ae006¢ 333
[Ipaktuueckas pabora Ne 4 o reme "Ilonyuenue
38 JIeKuciioro rasza. Kayecrsenuas peaxkmus Ha bubmorexa HOK
T . P 31.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHaT-UOH
39 [TepBoHavabHBIE TOHATHSL 00 OPraHUYECKUX bubmuoteka [JOK
BELIECTBAX KAaK O COEAMHEHHUAX yrilepoja 05.02.2024 | https://m.edsoo.ru/00ae054e
. bubmuoreka [JOK
40 K -
PEMHHE 1 EL0 COCARTCHIA 07.02.2024 | https://m.edsoo.ru/00ae080a 337-38
[IpakTuueckas padbora Ne 5. Pemenue
41 JKCIIEpUMEHTAIBHBIX 337a4 IO TeMe «BajkHeime bubmmorexa [OK
P 12.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI ¥l KX COSTUHCHIS
42 KonTpoasnast pabora Ne3 no teme «Bakueiiue bubnnoreka LIOK
HEMETAJJIbI U UX COCAMHEHUS 14.02.2024 | https://m.edsoo.ru/00ae0el8
OO01mas xapakTepruCcTUKa XUMHUYIECKHX DJIEMEHTOB —
43 MeTajIoB. MeTainueckasi CBsA3b M METAJUTMYECKas bubnnoreka [HOK §39-40
KpUCTaJUTMUecKas peméTka. Ou3ndyeckre CBONCTBa 19.02.2024 | https://m.edsoo.ru/00ae103e
METaJIIIOB
m XHUMHUYECKHE CBOMCTBA METAILIOB. bubmunoreka I[JOK s41
DNEeKTPOXUMHUYECKNN PsiJi HAIPSKEHUH METAIUIOB 21.02.2024 | https://m.eds00.ru/00ae1156
O6mue cnocoObl monydeHust MeTamioB. CIriiaBhl.
45 Brruucienus mo ypaBHEHUSIM XUMUYECKUX pPEeaKInil bubmorexa [TOK §42
P ’ 26.02.2024 | https://m.edsoo.ru/00ae1156

€CJIM OAWH U3 pCarcHTOB COACPKUT IMPUMECCHU
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bubmuoreka [JOK

46 HowsTre 0 KOppo3HH METAILIOB 28.02.2024 | https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
Ienotmere MeTanb 04.03.2024 | https://m.edsoo.ru/00ae14b2 343
bu6mmoreka [JOK
48 o
KOHMAR! M THIPOKCIIIGT HATPHA H KAl 06.03.2024 | https://m.edsoo.ru/00ae14b2 343
. . bubnuoreka [JOK
49 [[{emouHO3eMENbHBIC METAUIBI — KAIBIIUN U MarHUi 11.03.2024 | hitps://m.edsoo.ru/00ae15e8 §44
. bubmuoreka [JOK
B
50 WRHCHIIIE COCAMTCHHA KalbIHA 13.03.2024 | https://m.edsoo.ru/00ael5e8 345
51 O000111eHIE U CUCTEMATU3alUs 3HAHU I 18.03.2024
. N bu6numoreka [JOK
52 XK
ECTKOCTE, BOJIbI 1 CTIOCOOEI €8 yCTpaneHHs 20.03.2024 | https://m.eds0o.ru/00ae1886 345
53 [IpakTuueckas padora Ne 6 o reme "KEcTkoCTh BO/IBI bubnunoreka LIOK
U MEeTOoIbl €€ ycTpaHeHus" 01.04.2024 | https://m.edsoo.ru/00aelae8
. bubmuoreka IJOK
4
> Amomurnii 03.04.2024 | https://m.edsoo.ru/00aelc64 346
. bubnuoreka [JOK
o AMBOTEpHBIC CBOHCTBA OKCHAA H FHAPOKCHAR 08.04.2024 | https://m.edsoo.ru/00aelc64 347
bu6nmoreka [JOK
56 Keneso 10.04.2024 | https://m.edsoo.ru/00ae1d86 348
57 Oxcwupl, rusipokcuabl u conu xenesa (1) u xxenesza bubnunoreka LIOK §49
) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATH3aIIMS 3HAHHUH 17.04.2024
59 [IpakTuyeckas padora Ne 7. Pemenue bub6muoreka [IOK
AKCTIEPUMEHTAJIbHBIX 3a71a4 10 TeMe «Baxuenmme 22.04.2024 | https://m.edsoo.ru/00ae3de8
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METAJIIbl U MX COCTMHEHUS)
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH,

50 €CJIM OJIMH U3 PeareHTOB J]aH B U30BITKE WIJIU COJICPKUT 1 bubnunoreka [IOK
npuMecH. Beraucienust MaccoBOM JT0JIM BBIXOJ1a 24.04.2024 | https://m.edso0.ru/00ae1750
MPOAYKTA PEAKIIUU

61 O0001IeHre 1 cucTeMaTu3ausa 3HaHui 1 99.04.2024

62 KonTposbnast pabora Ne4 o reme «BakHelue 1
METAJUIBL U UX COEeINHEHUS 06.05.2024

63 BemectBa u MaTepuraibl B MOBCEIHEBHOM JKU3HU 1 bubnmnoreka [HOK
YyeJioBeKa 08.05.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arps3sHEHUE OKPYIKAIOMIEH Cpepl 1 bubmorexa [JOK

13.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponb XxuMum B pelieHnr SKOJIOTHIECKUX TpodieM 1 bubmorexa [TOK

15.05.2024 | https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6001I€HNE U cCCTeMaTH3alus 1 bub6muoreka [IOK
3HAHUI 20.05.2024 | https://m.edsoo.ru/00ae0dOa

67 PesepBHbIit ypok. O600111eH1Ee U cUcTeMaTH3aIus 1 bubnnoreka [HOK
3HAHUH 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O000IIEHNE H CHCTEMAaTH3AITUS 1 bubnunoreka [HOK
3HAHUU 23.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I°., Aknnoneproe oo6mectBo «3maTenscTBo
«IIpocsenienue»
» Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I°., Akninoneproe oo6mectBo «l3narenscTBo

«IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
Xumus : ypoku B 8 kinacce : mocooue mis yaurens /H. H. I'apa

Xumust. Ypoku B 9 kiacce : mocobue ms yuurens /H. H. T'apa

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/



[IOKYMEHT MOAMNUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHMUE "LEHTP 31.08.23 23:13 (MSK) Mpocras noanucs
OBPA30BAHMSA N2 10", Bonkosa MapuHa ViBaHoBHa




