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HOSACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIeHA Ha OCHOBE TPeOOBaHUH K
pe3yabTaTaM  OCBOCHHS OCHOBHOH  00pa3oBaTeNbHOM  MpOrpaMMbl  OCHOBHOrO  0OOIIero  oOpa3oBaHMS,
npeacraBieHHbx B PI'OC 00O, a Takxe Ha ocHOBE (penepanbHON paboyeit MporpaMMbl BOCIIUTAHHS U C YIETOM
KOHIICTIIUM TpernojaBaHus y4yeOHOro mpeamera «XHWMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepanuu.

[Iporpamma mo xumMuu Ja€T MpeaCTaBICHUE O LEJsX, 00Iel cTpareru 00y4eHus, BOCIIUTAHUS W PAa3BUTHUS
oOyJaroluxcsi cpeicTBaMU y4yeOHOro TpeaMeTa, yCTaHaBIMBAeT 00s3aTeNbHOE MPEAMETHOE COJAEpKaHUE,
IIPEAYyCMaTpUBAET PACIPEIEIICHUE €ro 0 KJIaccaM U CTPYKTYPUPOBAHME IO paszeiaM M TeMaM IIPOrpaMMmbl 110
XUMHUH, ONpENENseT KOJWYECTBEHHbIE W KAYeCTBEHHBIE XAPAKTEPUCTUKU COACPKAHMS, PEKOMEHAYEMYIO
IIOCJIEIOBATEIIbHOCTh M3YYEHUs XUMHUU C Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBA3CH, JIOTUKH
yueOHOro IMpollecca, BO3PACTHBIX OCOOCHHOCTEW O0OYYalOIIMXCs, OMpPENeNseT BO3MOKHOCTH MpeaMeTa JUis
peanu3anuu TpeOOBaHUH K pe3ylibTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmiero obOpazoBaHusi, a Takke TpeOOBaHUN K pe3ylbTraTaM OOy4YeHHs] XUMHH Ha YPOBHE IleJiell H3ydyeHus
npeaMeTa U OCHOBHBIX BUIOB y4eOHO-TIO3HABATEIbHON AEATEIBHOCTH OOYYaroIlerocsi Mo OCBOCHHIO Y4eOHOTO
COJIepKaHUSI.

3HaHUE XUMHUH CIY)KUT OCHOBOU U151 (GOPMUPOBAHUS MUPOBO33PEHUS 00YUArOIIErocsl, €ro NpeACTaBICHUN O
MaTepuaibHOM €IUHCTBE MHpa, BAXHYIO pOJIb UrpaloT (opMmupyemble XHUMHUEW MpeACTaBICHHUS O
B3aMMOIIPEBPALICHUSX PHEPIHMH U OO0 3BOJIOLUHU BELIECTB B MPUPOJE, O MYTSIX PELIEHUsS II00albHbIX MpoOiIeM
YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUIIEBOW U IKOJOTUYECKONW 0€30MacHOCTH,
poOJIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peaiu3aluyd BO3MOKHOCTEW JUIsl caMOpa3BUTHUS U (OPMHUPOBAHUS KYJIbTYpPbl JUYHOCTH, €€
o0mieit u pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHUpOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOYdYalomIMXCsi, HaBBIKOB HX
CaMOCTOSITENIbHON y4eOHON AESITeNbHOCTH, PKCIEPUMEHTANbHBIX M HMCCIEI0BATENbCKUX YMEHHH, HEOOXOINMBIX
KaK B TIOBCEHEBHOM KU3HU, TaK U B MPO(ECCHOHATILHON JAEATEIbHOCTH;

3HAKOMHT €O CrenuUKOil HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsAa HA €IUHCTBO
IPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHUM €CTECTBEHHO--HAyYHOH I'PaMOTHOCTH
oOyJaromuxcs;

CHocoOCTBYeT (HOPMUPOBAHHIO [IEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K TIPUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHuE 00yJarOLINXCS.

JlanHble HaTpaBJICHUS] B OOYYCHUH XUMHUHU 00€CTIEUNBAIOTCS CTIEIM(UKON COAEpKaHus yueOHOTO MpeameTa,
KOTODBIM SBIIS€TCS MEAArOrMUecKd aJalTHUPOBAHHBIM OTpakeHHEeM 0a30BOMl HayKM XUMHM Ha ONpPEIeNEHHOM
arane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OOIIero oOpa3oBaHHs OpPHUEHTHPOBAH HAa OCBOEHHE O0YYarOIIUMUCS
CUCTEMBI NEpBOHAYAIBHBIX MOHATUI XUMHUHU, OCHOB HEOPTAaHUYECKOM XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX
MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepxaHHsl IporpaMMbl 10 XUMHUU C(HOpMHpOBaHa HA OCHOBE CHCTEMHOrO IMOJX0/Aa K €€
n3ydeHnto. CozepikaHue CKIAAbIBACTCS U3 CUCTEMBI IOHATUH O XMMHUYECKOM DJIEMEHTE M BELIECTBE U CUCTEMBI
NOHATHUH O XuMuyecko peakuuu. OOe 3T CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl IO  MPHUHIMILY
[IOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMWY,

— YYEHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBS3H;

— MpeCTaBIEHUH 00 NEKTPOITUTHIYECKOI TUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSI paCCMATPUBAIOTCSI HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIIEHHBIX (haKTOB,
pa3BUBAIOTCS IOCIEAOBAaTENbHO OT OJHOTO YPOBHS K JIpYyroMy, BBINONHAA (YHKIMM OOBACHEHUS U
IIPOTHO3WPOBAHUSI CBOWCTB, CTPOCHMSI M BO3MOXXHOCTEW INMPAKTHUYECKOTO NMPUMEHEHHUS M MOJYYEHHs] M3ydaeMbIX
BEIIECTB.

OcBoeHHe MporpaMMbl MO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEJICTABICHUS O XHUMHUYECKOU
COCTABJIAIOLIEN HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOM MPUPO/Ibl, LIEHHOCTHOI'O OTHOUIEHHSI K HAyYHOMY
3HAHUI0O M METOJaM IIO3HAaHWs B HayKe. l3yueHune XMMHM IPOHUCXOJWUT C IPHUBJICYCHHEM 3HAHUN W3 paHee
U3yYEHHBIX yueOHBIX MpeaMeToB: «Okpysxarouuii Mup», «buonorus. 5-7 kinaccb» u «Du3mkKa. 7 KJ1accy.

[Ipy u3yyeHUM XHUMHUU HPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHMYECKON Hayku Kak oOjacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON AEATEIIBHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOMU



KYJIBTYpBIL. 3a/aua y4eOHOTO MpeAMETa COCTOUT B (JOPMUPOBAHUU CHCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIITUX
(GakToB, MOHATHH, 3aKOHOB M TEOPETHYECKHX IOJOXKEHHUM, IOCTYHNHBIX O0O0O0OIIEHUH MHPOBO33PEHUECKOTO
XapakTepa, s3blKa HAyKH, B MPUOOIICHUN K HAYYHBIM METOJaM MMO3HAHUS NP U3YYCHUHU BEIIECTB U XUMUYECKUX
peakuuii, B pOpPMUPOBAHUU U PA3BUTHU MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-TI03HABATEIbHON U
y4eOHO-UCCIIEIOBATENbCKON  JeATENbHOCTH, OCBOCHHM TpaBWil 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH B
MOBCEIHEBHOM JKU3HH.

[Ipu m3yueHNn XMMHU HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs Ba)XKHOE 3HAYCHHE MPUOOPETH TakKue
LeNH, KaK:

— (hopMUpPOBaHHME WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHSITHUIO PEHICHUH, CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne OOydYaromMXCsi K CaMOCTOSTEIbHON
MO3HABATEJIbHON JI€ATENbHOCTH, HAYYHBIM METOJaM I[O03HaHUA, (OPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— oOecrieyeHre YCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYy4YaOUIMMUCS OIbITa Pa3HOOOpa3HOM
NESATCIIbHOCTH, TIO3HAHWS ¥ CAMOIIO3HAHHUS, KIFOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHIIHMA), WMEOIIUX
YHHUBEpPCATbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0miel (QYHKIIMOHAILHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIe YMEHUU
OOBSCHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO MHUpPA, UCIOJIb3Yys 3HAHUS U OIbIT, MOJYYCHHbIC MPU U3yUYECHUU
XUMUH, TPUMEHSITh UX MPU PEHICHUH MTPOOJIEM B MOBCEIHEBHOM YKU3HU U TPYAOBOH JCATEILHOCTH;

— (opmupoBaHHe y OOYYArOIIUXCS T'YMAaHUCTHUYECKHX OTHOILICHHM, MOHUMAaHHUS IEHHOCTH XMMHYECKUX
3HAHUH 11 BRIPAOOTKH HKOJOTUYECKU 11€71eCO00Pa3HOro MOBEICHUS B OBITY M TPYIOBOM NIEATEIBHOCTH B LIEIISAX
COXpPaHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIUU K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO M CaMOBOCIUTAHHUIO HA OCHOBE
YCBOGHHUS OOIEYEeNIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduisi M HampaBIEHHOCTH
JaJIbHENIIEro o0yyeHusl.

OO0miee 4MciIO 4acoB, OTBEAEHHBIX U1 M3YyYEHHUS XMMHUU Ha YpPOBHE OCHOBHOrO 0OIIero odpa3oBaHus,
cocraBisieT 135 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenio), B 9 kiracce — 67 gacoB (2 gaca B HEJIGIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHavabHBICe XMMHYCCKHE TOHATHS

[Tpenmer xumuu. Ponbe XMMHK B J)KU3HM 4elOBeKa. XUMUA B cucTteMe Hayk. Tenma u Bemectsa. @usndeckue
CBOICTBa BellleCTB. ArperatHoe cocTosiHue BenlecTB. [IoHATHE 0 MeTOaxX MO3HAHUS B XUMUU. YUCTBIE BEIECTBA U
cmecu. CriocoObl pa3ieneHust cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUECKHUE IEMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB. IIpocThie M ClOXHBIE
BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckass Qgopmyna. BaneHTHOCTh aTOMOB XHMHMYECKHX O3JIEMEHTOB. 3aKOH IIOCTOSHCTBAa COCTaBa
BeniecTB. OTHOCUTENBHAsA aTroMHas Macca. OTHOCUTENIBHAs MOJIEKYJIIpHAs Macca. MaccoBasi 1Ol XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH.

KomnuectBo Bemecta. Monbs. MonsipHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX
€IMHUI] BelecTBa. Pacu€Tel mo popmysnaM XUMHUYECKUX COSTUHEHHH.

dusnyeckue U XMMHYECKHE SIBICHHA. XMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHMsI MacChl
BEIIECTB. XHMHUYeCKHe ypaBHeHUs. Kiaccupukamuss XMMUYECKHX peakuuil (COeAMHEHHs, pa3jioKeHus,
3aMeIleHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMMHYECKOH MOCyIOH, mpaBuwiaMu paboThl B JIaOOpaTopuu M NpuéMaMu OOpalleHus c
7a00paTOpHBIM 00OPYZOBAaHHEM, HW3YyY€HHE M ONHCaHUuE (U3NYECKUX CBOWCTB OOpPA3lOB HEOPraHMYECKHX
BEILIECTB, HaOMroeHue (pu3nyeckux (IUIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAaHUE caxapa B CTYIKE, KMIIEHUE U
KOHJIEHCALlMs BOJIbl) U XUMUYECKUX (TOpPEHUE CBEUYM, IPOKAJTMBAHUE MEAHON MMPOBOJIOKH, B3aUMOIEHCTBUE METIa C
KUCJIOTON) sIBJICHUH, HAOJIOJCHHE M ONUCAaHHE NPU3HAKOB IPOTEKaHWs XMMUYECKUX peakluil (pa3ioxeHue
caxapa, B3aMMOJCWCTBHE CEPHOH KHCIOTHI C XJIOpUIOM Oapws, pasnoxenue ruapokcuna menu (I) mpum
HarpeBaHuu, B3auMoJieiicTBue xene3a ¢ pactBopoMm coiu menu (Il), uzydenue cnocoOoB pasjesieHus: cMecei: ¢
MOMOIIIBI0 MAarHuTa, QUIBTPOBAaHHWE, BBHIIAPUBAHHUE, AUCTIILLIMSA, XpoMmMaTtorpadus, HTPOBEACHUE OYHUCTKU
IOBAPEHHOM CoJM, HAOJIOJEHHE M OIMCaHME pE3yJbTATOB IPOBEACHUS ONbITA, HUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUs MacChl, CO3/1aHUE MOJIETeH MOJIEKYJ (IIApPOCTEPHKHEBBIX ).

BaxHelmue npeacTraBuTe M HEOPraHMYECKHUX BEIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucimopon — anemeHT M mpocTtoe BemiecTBo. Haxosxnenue
KHCIIOpo/a B Mpupoje, (u3NYeckue M XUMHUYecKue cBOMcTBa (peakuuu ropenus). Oxcuubl. Ilpumenenue
kuciaoposa. CriocoObl MOJSydyeHUs: KUCIOpoda B JJabOpaTopuM U IMPOMBIIIIEHHOCTH. KpyroBopor kuciopoja B
npupoze. O30H — aJutoTponHast MOAN(UKAIUSA KUCIOPOa.

TemoBoil 3¢ ¢deKkT XUMHUYECKON peakluu, TEPMOXUMHYECKHE YypaBHEHUS, 5K30- U DHJOTEPMHUYECKHE
peakuuu. TomnuBo: yroiab W MeTaH. 3arps3HEHUE BO3]yXa, YCUJIEHHE MapHUKOBOTO 3¢¢ekrTa, paspylieHHe
030HOBOTO CJIOSI.

Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoe, pusnueckue u XuMH4ecKue
CBOMCTBA, TPUMEHEHHUE, CITOCOOKI moyueHus. Kuciorer u comnu.

MonsipHblif 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOABl. Bonma kak pacrtBoputrens. PacTBopbl. HacwlllieHHBIE M HEHACHIICHHBIE
pactBopsl. PacTBopuMOCTh BemecTB B Boge. MaccoBas 10151 BELIECTBA B PACTBOpE. XMMHUECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B Npupojie M B KU3HU dYenoBeka. KpyroBopoT BoAbl B Hpupojie. 3arps3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss neopranmyeckux coeauHeHuit. Oxcunbl. Knmaccudukanus OKCHIOB: coJieoOpa3yromime
(ocHOBHBIE, KHCIOTHBIE, aMdoTepHble) M HeconeoOpasyromue. HomeHknatypa oxcupoB. dusnueckue u
XUMHUYECKHE CBOMCTBa OKCHUIOB. [lomydyeHne okcuaoB.

OcnoBanus. Krnaccudukanuss ocHoBaHWi: IIENOYM M HepacTBOpUMBIE oOcHOBaHUs. Homenkiatypa
OCHOBaHUU. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMi. [lomyueHrne oCHOBaHUM.

Kucnorsl. Knaccuduxanus kuciaor. Homenknarypa kuciot. @u3ndeckue U XMMUYECKHE CBOWCTBA KUCIOT.
Psn aktuBHoct metaiioB H. H. bekerosa. [Tonmyyenue kucior.

Comu. Homenknarypa coneil. @uznueckrue u XuMudeckue cporcrsa coneil. [lomydyenne coneit.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPTraHMUECKUX COSAMHEHHMH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/IeTICHUE COAEepkKaHMsI KUCIOpOAa B BO3yXe, MOIyYeHHEe, COOUpaHue, paclio3HaBaHUE U
U3y4eHHE CBOMCTB KUCIIOPO/a, HAOIIOACHNE B3aMMO/ICHCTBHSI BEIIECTB € KMCIOPOIAOM U YCIOBHSI BOSHUKHOBEHUS
U TMpeKpalleHus: ropeHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3liaMy OKCHJOB M ONHCAaHUE WX CBOMCTB, MOIY4YEHHE,
coOupaHue, pacrio3HaBaHME W U3y4eHHE CBOICTB BOJOpoAa (FOpPEeHHE), B3aMMOJAEHCTBHE BOAOPOAA C OKCHAOM



mean (I1) (BO3MOXHO HCTIOIB30BAaHUE BHICOMATEPHANIOB), HAOIOIEHHE 00pa3IlOB BEMIECTB KOJIMYECTBOM | MOJIb,
HCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON paCTBOPUMOCTDIO, IPUTOTOBICHUE PACTBOPOB C
OnpeNeEHHON MaccOBOM J10Jied pacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHME BOABI C METalIaMH (HATpUEM U
KaJblieM) (BO3MOXKHO HCIIOJIh30BaHHE BHUICOMATEPUAJIOB), MCCIEIOBAaHUE OOpa3llOB HEOPTAHHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT W MIETOUYeH, H3ydeHHEe
B3aumozeiicTeus okcuna meau (1) ¢ pactBopoM cepHON KHCIOTHI, KUCJIOT C METAJUIaMU, PEAKINil HeUTpanu3aiuu,
MOJIyYeHUE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeETajula JAPYTUM M3 pacTBOpa COJIM, pEIICHUE
SKCHEPUMEHTAIBHBIX 33/a4 110 TeMe «Ba)xHelnme KiIacchl HEOPraHUYECKUX COSUHEHUIN».

Hepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3JiemeHtoB [I. M. MenaeneeBa.
Crtpoenne atomoB. XumMudeckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIMU

[TepBeie moOMBITKH KiIaccU(DUKAIME XUMUYECKUX SJEMEHTOB. [IOHSITHE O Tpymmax CXOIHBIX JJIEMEHTOB
(IenoYHble U IIEJIOYHO3EMENIbHbIE METAJlIbl, TaJOreHbl, WHEPTHBIC TIa3bl). DIIEMEHThI, KOTOpbIE 00pa3yroT
aM(pOTEepHBIC OKCUIBI U TUIAPOKCHU]IBL.

[lepuonnueckuii 3akoH. Ilepuoguueckass cucrtemMa xumuyeckux osnemeHtoB Jl. WM. Mengeneesa.
Koportkonepuoanass u jmHHONIepruoaHas (opmbl [lepuonnyeckoil cucTeMbl XUMUYECKuX diemeHtoB /J[. .
MenpneneeBa. Ileproasl u rpynnbl. PU3MUECKUI CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIbI
AJIEMEHTA.

Crtpoenue aromoB. CoctaB aTOoMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK
aToMoB nepBbIX 20 xmmuyeckux snemeHToB llepuoaunueckoit cucremsl Jl. M. MenneneeBa. XapakTepucTuka
XUMHUYECKOI'0 3JIEMEHTA 110 ero nojoxxeHuto B [lepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH  W3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX  DJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoanueckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XMMHYECKHX SJIEMEHTOB ISl Pa3BUTHUSA
Hayku U npaktuku. /. 1. MenneneeB — yu€HbIl U rpaXkJaHUH.

Xumnueckasi cBsizb. KoBaneHnTHas (MoasipHas U HEMOJSPHAs) CBI3b. DIEKTPOOTPUIIATEIHLHOCTh XUMUYECKUX
31eMeHTOB. MloHHas CBs3b.

Crenenp  okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipouecchl  OKHUCIEeHUS |
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCHIA IMHKA C PACTBOPAMHU
KHCJIOT W IIEJI0Yel, MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiiuu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemnnie ceasu

Peanu3anusi MeXNpeaMETHBIX CBSI3éM NpU M3YYEHHMM XUMUU B 8 KJIAcC€ OCYIIECTBISIETCS 4epes
WCIIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TMOHSATHUH, TaK W TOHSATUU, SIBISIOMUXCS CUCTEMHBIMU IS
OTJIENIbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0rmre ecTeCTBEHHO--HAy4YHbIE TOHATHUS: HAay4HbIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHaju3, CHUHTES3,
KJaccu(pUKalus, IepuoANYHOCTh, HAOTIOACHHE, IKCIIEPUMEHT, MOJISIUPOBAHKE, U3MEPEHHE, MOJIETh, SIBICHHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUJI, H30TOIIbI, PaINOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUI 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBa, ras, (hU3MYecKue BEIHMYHHBI,
€MHUIIBI U3MEPEHUsI, KOCMOC, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, apixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MUHEpATIbl, TOPHBIE IOPOJIbI, IOJIE3HBIE HCKOMAeMbl€, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

[Tepnonnueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux sneMeHToB JI. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBONCTB XUMUYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KaJIbIUs
Y UX COCTMHEHUN B COOTBETCTBUH C TIOJIOKEHUEM DJIEMEHTOB B [leproandeckoii cucTeMe U CTpOEHHEM WX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTbh CBOWCTB
BEIECTBA OT THIA KPUCTAUTNYECKON PEMIETKU U BUIA XUMHUYECKOM CBSI3H.

Knaccupukanus u HOMEHKIATypa HEOPraHMYECKMX BEIIeCTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHWYECKHX COCIUHCHHM, TeHETHYECKas CBA3b HEOPTaHUYECKUX
BEIECTB.



Knaccudpukanus XUMAYECKUX PEAKIHMi MO Pa3IMYHBIM MPU3HAKaM (TI0 YMCITY U COCTaBY YYacCTBYIOIIMX B
peakuuy BEUIeCTB, MO TEIJIOBOMY 3(PQeKTy, M0 U3MEHEHHIO CTETEHENW OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, IO
00paTUMOCTH, M0 YYACTHIO KaTaIKU3aTopa). IK30- H SHAOTEPMHUUECKUE PEAKIHH, TEPMOXHUMUYECKHE YPaBHEHHUS.

[TonsitTue o ckopoctu xuMudeckoi peakuuu. [loHsTue 00 0OpaTHUMBIX M HEOOPATUMBIX XHMHUYECKHX
peakiusix. [IoHATHE O TOMOTEHHBIX M T€TepOreHHBIX peakuusx. [lonsTue o xartamusze. [loHATHE O XMMHYECKOM
paBHOBecuU. PaKTOPHI, BIUSIIOLINE HA CKOPOCTh XUMUYECKOM PEaKIIUU U MOJIOKEHUE XUMHUECKOTO PABHOBECH L.

OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, SJICKTPOHHBIM OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBlieHHE YPaBHEHHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C HCIIOJIb30BAHHEM METO/a
DJIEKTPOHHOTO OallaHca.

Teopust 3JIEKTPONUTUUECKONW TUCCOLMALUU. OJIEKTPOIUTHl W  HEAIEKTPOIUTHL. KaTuoHBl, aHUOHBIL.
MexaHu3M 1HMCCOLMALMN BEIIECTB C PAa3IMYHBIMU BUAAMU XMMHUYECKOH cBsi3u. Ctenenp auccouuanuu. CUibHbIe
U clla0ble AJIEKTPOJIUTHI.

Peakumu noHHOTO OOMEHa. YCIOBHS NPOTEKaHHUS PEAKUUH MOHHOTO OOMEHa, MOJHBIE W COKpallEHHBIE
WOHHBIC ypaBHEHHUs peakiuid. CBOWCTBa KHCIOT, OCHOBAaHMW M COJEH B CBETe MPEACTABICHUH 00
AJIEKTPOJINTUUECKON Aucconuanuu. KauecTBeHHbIe peakiiiy Ha HOHBI. [IoHsATHE O THIpOIN3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMU KPUCTAIUIMYECKUX PpEHIETOK HEOPraHWYECKUX BELIECTB — METaUIOB U
HEMeTaJUIoB (rpaduTa U anmasza), CIOXKHBIX BEUIECTB (XJIOpUIa HATPUs), UCCIEI0OBAaHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON PEeaKIMHd OT BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB, UCCIEIOBAHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB
BEIIIECTB, MpOIleCcCca TUCCOLMAIMU KHUCIIOT, HIeouel U coseld (BO3MOXKHO HCIOJb30BaHUE BUEO MaTEpHUAaJIOB),
IPOBE/ICHUE OIBITOB, WIUTFOCTPUPYIOIINX MPU3HAKU MPOTEKaHUS PEaKIii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa,
BbIJICJICHHE T'a3a, 00pa30BaHUE BOJIbI), OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuyu pasiioKEHUs, COEIMHEHNs), PACIIO3HABAHNE HEOPraHMYECKUX BELIECTB C IOMOILBIO
KaueCTBEHHBIX PEaKLUi Ha HOHBI, PeIICHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTauibl 4 MX cOeJUHEHHS

OO6mas xapaktepucTuka ragoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKHCIICHUS.
Crpoenne u (u3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOICTBA HA TMpUMEpE XJIopa
(B3auMoOJIeHiCTBME C MeTajllaMd, HEeMeTallaMH, Ienoyamu). XsopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE
CBOMCTBA, IOJy4YEHHE, NMPUMEHEHHE. JIeMCTBUE XJIOpa M XJIOPOBOJIOPOJA HAa OPraHM3M 4eoBeka. Baxuenmme
XJIOPUJIBI U UX HAXO0XACHUE B IPUPO/IE.

O6mas xapaktepuctuka emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHBIE CTEIICHU
okucneHus. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOITHBIE
Moau(pUKaMK KUCIopoda M cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBOAOpOJ, CTpOeHHE, (PU3HUECKHE U
XUMHYecKHe cBoicTBa. OKCUIBI Cepbl KaK MPECTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KHciaoTa, (u3ndeckue u
XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca KUCIOT M crneuuduueckue). XUMHUECKUE peakiuy,
Jekalye B OCHOBE MPOMBIIIIJIEHHOTO CIIoco0a MosyuyeHus: cepHoi KucioThl. [lpumenenne ceproii kucinotel. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHasl peakius Ha cyibgaT-uoH. HaxoxxaeHue cepbl U €€ COEAMHEHUN B MPUPOJE.
XUMHUECKOE 3arpsi3HEHHE OKPY>KaIoLIel cpeibl COeIMHEHUSIMU Cepbl (KMCIOTHBIE JOXK/IHU, 3arpsi3HEHHE BO3IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TTPEI0TBPAIICHUSI.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHH
OKHUCIJIEHHA. A30T, paclpocTpaHEHHE B IpUpoJe, (PU3MUYecKue M XUMHUYecKue cBoiicTBa. KpyroBopor azora B
npupojge. AMMHaK, ero (pU3MYecKue M XMMHUYECKHe CBOMCTBa, MosiyueHue U npuMeHeHue. Coau aMMOHUS, MX
¢duznyeckue U XUMHUYECKUE CBOWCTBA, NpUMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THasl KUCJIOTa,
e¢ mnonydyeHue, (u3MUeCKHMe M XHMHUYECKHe CBOMCTBa (00lIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). lcmonp3oBaHWEe HUTPATOB U COJNEM aMMOHHUS B KadeCTBE MMHEPAIbHBIX yJOOpEHM.
XVMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COEMHEHUIMHU a30Ta (KUCIOTHBIE 10XK/U, 3arPsA3HEHNE BO3AYyXa,
nouBbl U BOJ0EMOB). Docdop, amnorponHsle MoauduKanuu (ocdopa, pusnueckre U XUMHUUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dpochopHas kucnora, Gpusnueckue U XUMHUECKHUE CBONCTBA, moiydeHue. Mcmnonb3oBanue
¢docdaroB B kauecTBe MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIECHH
OKHUCJIEHUA. YTIEepo, auIOTPONHbIe MOAM(UKAIIMYN, pAaCIpOCTpaHEHUE B IpuUpoje, PU3NYECKue U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyroopor yrinepoaa B mpupoae. Okcuisl yriepoja, ux (pusnyeckue U XUMUYECKHe
CBOICTBa, JelCTBHE HA JKUBbIE OpPraHU3MbI, IOJyYE€HUE U IPUMEHEHHE. DKOJIOTUYeCKUe MpoOIeMbl, CBSI3aHHBIE C
okcuioM yriepona (1V), rumoresa rmodaabHOrO MOTEIUICHUS KIMMAaTa, MapHUKOBBINA AP (GeKT. YToNbHAsS KUCIOTa U
e€ comu, UX (QU3MUYECKHE U XUMHUYECKHE CBOICTBa, MojiyueHHWEe U mpuMeHeHue. KauecTBeHHas peaxkuusi Ha
KapOoHaT-MOHBI. Vcronb3oBaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIIEHHOCTH U CEIbCKOM XO03sICTBE.



[TepBoHauanbHBIE TOHIATHS OO0 OpPraHMYECKHUX BEIIECTBAX KAaK O COCIWHEHUSX yriepoja (MeTaH, JTaH,
STWJICH, alleTWJIeH, 3TAaHOJ, TIULEPUH, YKCyCHas Kuciota). [IpupoiHble MCTOYHHUKH YIJIEBOJIOPOAOB (Yroib,
NPUPOIHBIN a3, He(Th), MPOAYKTH UX mepepaboTku (OeH3MH), UX pOJb B OBITY U MpOMbIIUIeHHOCTH. [ToHATHE O
OHMOJIOTMYECKH Ba)KHBIX BELIECTBAX: JKUpax, OeJKax, yrieBoJax — M MX POJIM B JKU3HM 4elnoBeka. MarepuainbHoOe
€IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckue U XuMUYECKHE CBOMCTBA, MoydyeHUe U npuMeHeHue. CoelMHEHUs! KpEMHUS B
npupone. OOmme mnpencraBienus o0 oxcuae kpemaus (IV) u kpemuueBoit kucnmore. CHIHMKATBI, UX
UCIIONIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHeillne CTpOUTENbHbIE MaTepualbl: KepaMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. IlpoOneMbl 0€30mMacHOrO HCHOJIB30BAHUS CTPOHUTEIBHBIX MaTepHAIOB B
MIOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpas3l0OB HEOPraHHMYECKUX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTHI, MPOBEACHUE KadyeCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI W HAOIIOJIEHUE MPU3HAKOB HUX MPOTCKAHUS, OMBITHI, OTPAXKAIOUINE (PU3NICCKUE H
XUMHYECKHE CBOMCTBA TaJOT€HOB M MX COCOUHEHWH (BO3MOXHO HCIOJIb30BaHHWE BUIECOMATEPHUAJIOB),
O3HaKOMJICHHE ¢ 0o0Opa3lamMu XJIOPHIOB (TaJOT€HHUIOB), O3HAKOMIICHHE C OOpa3lamMH cepbl U €€ COCTUHEHUSIMHU
(BO3MOXHO HCIIOJIb30BaHHWE BUJECOMATEpHANIOB), HAONIOJEHUE Mpolecca OOYIIIMBaHUS caxapa IOJ JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTBHI, HM3y4CHHE XHUMHYECKHX CBOWCTB pa30aBICHHONW CEpPHOW KHCIIOTHI,
IIPOBEJICHNE KAueCTBEHHOM peaklMy Ha Cynb(aT-uoH U HaOJI0JeHHe MpU3HaKa e€ MPOTeKaHUs, 03HAKOMIICHHUE C
dusnyecKkuMu CBOMCTBaMH a30Ta, (pochopa W MX coenUHEHUH (BO3MOYKHO WCIIOIB30BAHHE BUICOMATCPUAIIOB),
oOpa3uamu a30THBIX U (OCPOpHBIX ynoOpeHHil, moiaydeHue, coOMpaHue, paclo3HaBaHWE U HU3y4YEHHE CBOWCTB
aMMHaKa, TPOBEIEHUE KAueCTBEHHBIX pEakiuil Ha MOH aMMOHHS U (oc]arT-HOH W H3yYeHHE NPU3HAKOB MX
POTEKaHUs, B3aWMOJCWUCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), U3YUYEHUE MOJIENIeH KPUCTAIUIMYECKUX PEmETOK anMasa, rpaduta, QysiepeHa, 03HaKOMIICHHE
C TpoIeccoM aacopOIUU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTrasa,
[OJlyuyeHue, coOMpaHue, paclio3HaBaHWE U U3YYEHHE CBOMCTB YIJIEKUCIIOIO Tras3a, MPOBEACHHE KaueCTBEHHbIX
peakiuil Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4€HUE MPU3HAKOB MX IMPOTEKaHHUS, O3HAKOMIIEHUE C MPOAYKIIHMEH
CHWJIMKaTHOM IPOMBILIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BaxHeilline HeMeTauibl U UX
COCTMHEHUS».

Metayibl M X COeIMHEHUS

OOmass xapakTepuCcTHKa XHUMHYECKHX DJIEMEHTOB — METa/VIOB HAa OCHOBAaHMU HX TOJOXKEHHUS B
[Tepuoanueckoii cucreme xumuieckux 3nemeHToB [[. 1. MenaeneeBa u ctpoenus atomoB. CTpoeHUE METaJIOB.
Merannuueckasi CBSi3b U METAJUIMYECKas KPUCTAINIMYECKas PEIIETKA. DJIEKTPOXUMHYECKUN psJl HaIpsSKEHUN
MeTaiioB. du3nueckue U XMMUYECKHe CBOWcTBa MeTamuioB. O0mue crnocoOsl nonydeHus meramioB. [lonsTtue o
KOPpPO3WUU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTBhl MX OT Koppo3uu. CrutaBwl (cTajb, YyTyH, JIOPATIOMHHUMN,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounble MeTamel: noyoxeHue B Ilepuoauueckoit cucreme xumuueckux aneMeHToB JI. . Menneneesa,
CTpPOEHHE MX aTOMOB, HaxOXJeHHe B mpupoje. Puszndyeckue M XMMHUYECKUE CBOICTBa (Ha MpUMeEpe HaTpus U
kamusi). OKCHJIBI U THAPOKCH/IBI HATPHS U Kanusd. [[puMeHeHune meI0YHbIX METaUIOB U UX COeTMHEHUH.

[[lenoyHO3eMENbHBIE METANIBI MATHUN W KalblLWid: MOJIo)KeHHE B lleproanyeckoi cucteMe XMMHYECKUX
snemenToB JI. M. MenaeneeBa, cTpoeHME HMX aTOMOB, HaXOXAEHUE B mpupoje. Puznueckue U XUMHUYECKUE
CBOICTBa MarHusi U Kanblus. Baxueimue coenvHeHus: Kaublus (OKCHA, THAPOKCHU, cOlH). JKECTKOCTH BOJBI U
crocoO0bl e€ yCTpaHeHHsI.

AmoMuHuit: nonoxenue B [lepuognueckoit cucreme xumuueckux snementoB J1. 1. MenneneeBa, ctpoeHue
aToMa, HaXOXJeHue B npupojae. Puznyeckue U XUMUYECKUE CBOMCTBA amtOMUHUSA. AMPOTEpHBIE CBONCTBA OKCHIA
Y THAPOKCH/IA ATFOMUAHHSL.

XKenezo: nonoxenue B Ilepuoanueckoil cucreme xummdeckux snemeHtoB Jl. M. Mennaeneesa, cTpoeHue
aToMa, HaxoxXJaeHue B mpupojae. Ousznyeckue M XUMUYECKHE CBOMCTBa kene3a. OKCHABI, TUAPOKCUIBI U COJU
xenesa (1) u sxxenesa (111), ux cocras, cBOMCTBa U MOTy4YECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ Oo0pa3laMy METAJJIOB U CIUIaBOB, UX (PM3MUECKUMHU CBOWCTBAMH, U3yYCHHE PE3YyJIhTATOB
KOpPpO3UU METaNIOB (BO3MOXKHO HCIIOJIb30BaHME BHUAEOMATepUaioB), O0COOEHHOCTEH B3aMMOJEWUCTBUS OKCHJA
KaJIbLIUSI U HATpUsl C BOJOM (BO3MOXKHO HMCIOJIb30BAHHWE BHJIEOMATEPHAIIOB), MCCIIEOBAHUE CBOMCTB KECTKOM
BOJIbI, TpoIlecca TOpEeHUs XKeje3a B KHUCIOpOAE (BO3MOXKHO HCIOJIb30BaHUWE BHIEOMATEPHAIOB), MPHU3HAKOB
NPOTEKaHUs KaYeCTBEHHBIX PEaKIMii HAa MOHBI: MarHUs, KaJbIl¥s, aTFOMUHUS, IMHKA, xene3a (I1) u xenesa (111),
meau (Il), HaGnroneHue W omMcaHWE TMPOIECCOB OKpAIIMBAHUS IUIAMEHM HOHAMH HATPUS, KAIUS W KaJIbIIHS



(BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB), UCCIIEAOBAHNE aM(OTEPHBIX CBOIMCTB TMIPOKCHA ATIOMHHUSA H
THJIPOKCUA LIUHKA, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelI1e MeTaulbl U UX COEUHEHUS».

XuMus M OKpyxkamoLas cpeaa

BemectBa u Martepuanbl B IMOBCEIHEBHOW >XM3HM 4YeloBeKa. be3omacHoe MCIOIb30BaHME BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. IlepBas momMomib Npu XMMHYECKHX 0XKOTaX M OTPaBICHUSX.

XUMHUECKOE 3arpsiI3HEHUE OKPY>Karollel cpenbl (MpeaeabHas J0IMycTUMasi KOHIIEHTPaLus BEIIEeCTB, Aajee —
[TJK). Pons XxumMu# B pelIeHUN SKOJIOTHUECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MAaTEPHATIBI).

Meosricnpeomemmnie ceasu

Peanu3anuss MEXIpEOIMETHBIX CBSI3eH NpU HU3YyYeHHMH XHUMHA B 9 Kilacce OCYIIECTBISIETCS dYepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHM, TaKk M MOHATUH, SBJISIOIUXCA CUCTEMHBIMH IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAy4yHbIE IOHSATHS: HaydHbIM (akT, IUIOTe3a, 3aKOH, TEOpUs, aHaJIMU3, CHUHTES3,
KJaccuuKanus, MepuOANYHOCTh, HAOMIOIEHHE, YKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJIENb, SBJICHHUE,
apHUKOBBIN 3()(PEKT, TEXHOIOT U, MaTepHUAIbL.

@dwusmKa: MaTepus, aToM, JMEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUA, U30TOIBI, PaAHOAKTHBHOCTH, MOJIEKYJIA,
UIEKTPUUECKUI 3apsijl, MPOBOAHMUKH, MOJYIPOBOIHHUKH, AUINEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO, 00BEM,
arperaTHOE COCTOSIHUE BEIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAs PEIIETKA, CIIaBbl, (PU3UIECKUE
BEJIMYMHBI, €AMHULBI U3MEPEHUS], KOCMHUUECKOE IPOCTPAHCTBO, IJIaHETHhI, 3BE3/1bl, CoJHIIE.

Buonorusi: ¢dorocuntes, npixanue, O6uocdepa, sKOCHCTEMA, MHUHEPAIbHBIE yJOOPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE IMOPOJABI, MOJE3HBIE HCKOMAeMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IPOI'PAMMBI 11O XMMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS MPOrpaMMbl OCHOBHOIO O0IEro oOpa3oBaHUS JOCTUTAIOTCS B XOJE
0o0y4eHHsT XUMHUHM B €AMHCTBE y4eOHOW M BOCIUTATEIBHOM JEATEIHOCTH B COOTBETCTBHU C TPaIUIIMOHHBIMHU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE ITPABUIAMHU
U HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHUS, CaMOpa3BUTHS M COLMAIM3ALUU
oOydJaronuxcs.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYAIOIINXCSI PYKOBOJICTBOBATHCS CHCTEMON MO3UTHUBHBIX
LICHHOCTHBIX OPUEHTAIMH U pacIIUPEHUE ONbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHUUYECKOMY M HAyyHOMY HacCIEIHIo,
NOHMMAaHMS 3HAYCHHUS XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO 00IIeCcTBa, CIIOCOOHOCTH BJIQJIETh IOCTOBEPHOU
uHpopMaLrei 0 NepeaoBbIX JOCTHKEHHUSIX U OTKPBITHSIX MUPOBON U OT€YECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MUpPa U OOILECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS

NpPEICTaBICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUJICKTHUBE,
KOMMYHHKaTUBHOH KOMIIETEHTHOCTHM B OOILIECTBEHHO IIOJIE€3HOM, Y4eOHO-HCCIIeI0BaTENbCKOM, TBOPYECKOH U
JIpYyruX BHJIAX JEATEIFHOCTH, TOTOBHOCTH K pPa3sHOOOpa3sHONW COBMECTHOW JESITEIbHOCTH IIPU BBIOJTHEHUH
y4eOHBIX, MO3HABATEJbHBIX 3a/1a4, BBITOJHEHUM XMUMHUYECKHX 3KCIIEPUMEHTOB, CO3JIaHHMHM YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aWMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MPOIECCE JTOM Y4eOHON AEATENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOUX TOBApUILEH C MO3UIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HaHUS IIOCIIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJCTaBICHUSI O BEIIECTBE M XHMHYECKOH pPEaklnu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIIAIOLIME OCHOBY Ui IOHUMaHMsI CYIIHOCTH HAyYHOM KapTHUHBI
MUpa, IPEeACTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aNMOCBS3SX YEIOBEKa C MPUPOIHOM
CpezoH, O pOJIM XUMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEIbHBIE MOTHBBI, HAalPaBJICHHbIC HAa TOJYYCHHWE HOBBIX 3HAHUHM MO XWMHUHU, HEOOXOIMMBIE IS
O0O0BsICHEHUSI HAOJIIOAAEMBIX IIPOLECCOB U SBJICHWH, IO3HABATENbHOH, HH()OPMAIMOHHOW M YHUTATEIbCKON
KYJBTYpHl, B TOM YHUCIIE HABBIKOB CAaMOCTOSTEIBHON PabOThI ¢ YU€OHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU HH(POPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOyYEHUIO U MO3HaHUIO, JH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMO0Opa30BaHUIO,
IPOEKTHON U MCCIIE0BATEIbCKON IeATENbHOCTH, K OCO3HAaHHOMY BBHIOOPY HApPaBICHHOCTH U YPOBHS OOy4YeHHUs B
JTanbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JJOPOBBIH
00pa3 kHU3HHU, OCO3HAHUE MOCIEICTBUI U HENPUATHE BPEIHBIX MPUBbIUEK (YIOTPEOICHHS aJIKOToJisl, HAPKOTUKOB,
KypeHHs), HEOOXOUMOCTU COOJIOCHHS TPaBUIl OE30MACHOCTH MpU OOpallleHnH C XMMUYECKUMH BEIIECTBAaMHU B
OBITY U peabHOM JKU3HU;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpeC K NPAaKTUYECKOMY M3y4eHHI0 Hpodeccuil M Tpyla pa3iMyHOrO poja, YBaXEHHE K TPyAy HU
pe3yabTataM TpPYIOBOW IESATEIHHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHHsS MPEIMETHBIX 3HAHWH 10 XUMUHU,
OCO3HaHHBII BBIOOP MHAWBUAYAIBHOW TPAGKTOPUU MPOJOKEHHUST 00pa30BaHMsl C yUETOM JIMYHOCTHBIX MHTEPECOB
U CHOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCNEmHOW NpodecCHoHaTbHON
JeSITeIbHOCTH U Pa3BUTHUSL HEOOXOJMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOECCHOHATIBLHOM cperie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH IIeJIecOO0pa3Hoe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHMKY >KHU3HUM Ha 3emiie, OCHOBE e&
CYIIIECTBOBAHHMS, IOHUMaHHNE IICHHOCTH 3JI0POBOTO M 0e30MmacHoro odpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3/0POBbIO, OCO3HAaHHE IIEHHOCTH COOJIIOJCHUS IPaBHI
0€30IacCHOTO TOBEICHUS MPH padoTe C BEMIECTBAMH, a TAKXKE B CHUTYAIHSX, YTPOXKAIONINX 370POBBI0 U KU3HU
JIIOAEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHHS, TOJyJaeMble MPH MU3yYCHUH XUMHH, JUTS PEIICHUsS 3a/ad, CBSA3aHHBIX C
OKpY’Karolied MpUpOJHON CpeloH, sl MOBBIICHUS YPOBHS 3KOJOTMUYECKON KYJIbTYphl, OCO3HAHHS IJ100aIbHOIO
XapakTepa SKOJIOTWYECKHX MPOOJIeM W TyTed WX peIIeHUs IMOCPEACTBOM METOJO0B XUMHH, JKOJIOTHYECKOTO
MBILIICHHS], yMEHUSI pyKOBOJICTBOBATHCS UM B ITO3HABATEIbHON, KOMMYHUKATUBHON U COIIMAIBHOM MPaKTHKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeIMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYMMBbIE JUIsl (DOPMHUPOBAHUS MHPOBO33PEHUS
oOIIeHayYHbIe MOHATHA (3aKOH, TEOPHsI, IPUHIIHII, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, FIKCIEPUMEHT U JIPYToe€.),
KOTOPBIE MCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W MO3BOJISAIOT HAa OCHOBE 3HAHWH U3 3THX
npeaMeToB (opMUpPOBaTH MPEACTABICHHE O IIEIOCTHOW HAaydyHOW KapTWHE MHUpa, M YHHUBEpCAJIbHBIC yueOHbIE
neiictBusl  (IO3HaBaTelbHblE, KOMMYHHUKATUBHBIE, PETyJIATHBHbBIE), KOTOpble oOecrneunBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM eI TeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

ba3oBrble JJornyeckue 1eMcTBHUA:

YMEHUS MCIIOJIb30BaTh MPHEMBI JIOTMUECKOTO MBIIUIEHUS MPH OCBOEHUM 3HAHUMN: pPAaCKpbIBATh CMBICI
XUMHUYECKMX TMOHSITUHM (BBIAEIATH HUX XapaKTepHble IPU3HAKHM, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU
HNOHATUAMM), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBIEHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH Ul KIacCU(UKAUU XUMHYECKUMX BEHIECTB M XHWMHYECKHX pEaKiuil, yCTaHaBIMBATh NPUYMHHO-
CIIEZICTBEHHBIE CBA3M MEXAY OOBEKTaMM W3Y4YEHUs, CTPOMTH JIOTUYECKHE paCCYXIEHHUS (MHIYKTUBHBIE,
JEAYKTUBHBIE, [10 AHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHUE NPUMEHATh B IpOILecce MO3HAHUS MOHATUS (MpEeAMETHbIE U METalpeIMETHbIE), CUMBOJIUYECKUE
(3HAKOBbIE) MOJIENU, HMCIIOJIB3YeMble B XUMHH, PeoOpa3oBbIBaTh LUIMPOKO MPUMEHSEMbIE B XUMHH MOJICIbHbIC
NpPEICTAaBICHUs — XUMHUYECKUH 3HaK (CHMBOJI 3J€MEHTa), XUMHueckas (opMyja M ypaBHEHHE XMMHUYECKOH
peakuuu — Ipy pelieHny yueOHO-1103HaBaTENbHbIX 3a7a4, C YUETOM 3TUX MOJIEIbHBIX IPECTABICHUN BbIBIATH U
XapaKTepu30BaTh CYIIECTBCHHbIE NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKMX BELIECTB U XMUMHUYECKHX
peakuuii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIE CBSI3M M NPOTUBOPEUUS B H3y4aeMbIX
npoleccax u sIBICHUSX.

Ba3oBble uccienoBareibckme 1eiiCTBUSA:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOIPOCH B KayeCTBE MHCTPYMEHTA IO3HAHMS, a TaKXKe B KauecTBe
OCHOBBI JIJ1s1 JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

npuoOpeTeHre OIblTa MO IJIAHUPOBAHUIO, OPraHU3allMM U IPOBEIECHUIO YYEHMUYECKHX SKCIEPUMEHTOB,
yMeHHE HaOII0AaTh 3a XOAOM IPOIecca, CaMOCTOATENBHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (OPMYIHPOBATH
0000111eHUsT ¥ BBIBOJBI IO pe3yJibTaTaM HMPOBEAEHHOTO OIbITA, UCCIEIOBAHUSA, COCTABIATh OTUET O MPOJCIAHHON
pabore.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOMpATh, AHAIM3UPOBATh M HHTEPIPETUPOBATh HHGOPMAIMIO pa3IMYHBIX BHIOB U (opMm
IIPEJCTABICHNs, IIOJYy4aeMyl W3 Pa3HbIX MCTOYHMKOB (HAy4YHO-NIONYJSpHAs JHUTEpaTypa XHUMHUYECKOTO
COJlep)KaHus, CIpaBOYHbIE TMocoOus, pecypchl MHTepHeTa), KpPUTHYECKH OLIEHUBAaTh MPOTHUBOPEUYMBYIO H
HEJI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHME NPHUMEHSTh pa3juyHble METOJbl W 3alpochl IMpU TMOUCKE U 0TOOpe uHpoOpMauuu H
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX IS BBIMOJIHEHHUS Y4E€OHBIX M MO3HABATEIbHBIX 33734 ONpPeAeIEHHOTO
TUIA, TPUOOpETEeHHE OIbITa B O0JACTH HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJI/ICHUE KYJIbTYPOH aKTUBHOI'O HCIOJb30BAHUS PA3IUYHBIX MOUCKOBBIX CHCTEM, CaMOCTOATENbHO BBIOMPAThH
ONTUMAJIBHYIO (QOpMYy MpEACTaBIE€HUS HH(DOPMALMM M WIUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXKHBIMU
cXeMaMH, AuarpaMMamu, ApyrumMu popmamu rpauky ¥ X KOMOMHALIUSAMU;

YMEHHME HCIOJb30BaTh M aHAIM3UPOBaTh B Ipoliecce Y4eOHOM U HCCIeA0BaTENbCKON JesTebHOCTH
UH(POPMALIMIO O BIMSHUU NPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKarolIei
IIPUPOJHON CPENBI.

KoMMyHnKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1CHCTBHUSA:

yYMEHHMsI 3a7iaBaTh BOMPOCHl (B XoJ€ Juayiiora W (WiaM) IUCKYCCHHM) IO CYIIECTBY OOCYXKIaeMOW TEMBI,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUS OTHOCUTENIBHO BBIMOJIHEHUS NPEITI0KEHHON 3a1auu;

YMEHHMSI MPEJCTABIATH MOJIYYCHHbIE PE3YyJIbTaThl MO3HABATEIBHON JNEATEIBHOCTH B YCTHBIX U MUCHhMEHHBIX
TEKCTax; JejaTh MPE3eHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XMMHYECKOT'O 3KCIIEpHUMEHTa (J1a0opaTOpHOro OIbITa,
1abopaTopHOI pabOTHI 10 HCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOTO TPOEKTA);

YMEHUS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABaTEIbHON M MCCIIEI0BATENbCKON
JEeSATeNIbHOCTH TpPU PEIIeHUH BO3HHUKAIOUIMX MpoOJjeM Ha OCHOBE yd€Ta OOIIMX HHTEPECOB U COTJIACOBAHMUS
no3unuii  (00cyxneHusi, oOMEH MHEHHMSMH, «MO3TOBBIE MLITYPMbD», KOOPIHMHALUS COBMECTHBIX JEHCTBUH,
ompeiesieHue KPUTEPHUEB 10 OIEHKE KauyeCTBa BHITTOJIHEHHOW PaOOTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCaJbHbIe y4eOHbIE 1eCTBHUA:

YMEHHE CAMOCTOSATEIBHO ONPEENTh LIeTU ASSITeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U
IpU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JESTEIBLHOCTD, BEIOMpaTh Hanbosee 3¢hpekTUBHbIE CIIOCOObI peIeHus



y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSITENILHO COCTABIISTh UM KOPPEKTHPOBATH MPEATIOKEHHBIA allTOPUTM
JEICTBUI MpU BHIMOIHEHUN 33JIJaHUH ¢ YUETOM MOJIyUYEHHUS] HOBBIX 3HAHUM 00 M3ydaeMbIX 00bEKTaxX — BEIIeCTBAX U
peaKkiusaxX, OLIEHHMBATh COOTBETCTBUE IOJYYEHHOTO PE3yJibTaTa 3asBJICHHOW II€JIM, YMEHHME HCIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, ITPEAJIaracMbl€ B YCIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe npeamMeTHBIX pe3ynbTaToOB MO OCBOCHHUIO 00S3aTENBLHOTO COICpPKaHUS, YCTAHOBIEHHOTO JTaHHOM
denepanpHOll pabodeid mporpaMMoi, BBIICISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMCHHS U
crocoObl eHcTBUH, crienuduueckue Ajisg IpeaMeTHol obnmactu «XUMHs, BUABI JEATEILHOCTU MO MOJYyYEHHUIO
HOBOT'O 3HAHUS, €ro HMHTEPIpPETAIlluH, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W HOBBIX
CUTyaIUsX.

K konmy oOyuenus B 8 kJjacce TpeaMETHBIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaKaTh

c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

® pPACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJEKYJIA, XUMUUYECKHM 3JIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS
aTOMHasi M MOJIEKYJsIpHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0Jid
XUMUYECKOTO JJIeMEHTa B COCIUHEHHH, MOJSPHBIA O00BEM, OKCHJI, KHUCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCIEHUS, XMMHUYECKas peakius, Kilaccupukamus peaxiuii:
pPCaKIMU COCIUHCHHS, PEAKIUU PA3JIOKCHHS, PEAKIMU 3aMEIICHUs, peaKkIuu OOMEHa, JK30- U
SHIOTEPMHUUYECKUE DPEaKIUH, TeraoBod 3((deKT peakiuu, SAPO aroma, SJIEKTPOHHBIM Cloi aroma,
aToMHass opOWTaNb, paglyC aToMa, XUMHUYECKas CBS3b, MMOJSIPHAS M HEMOJISIpPHAs KOBAJCHTHASI CBS3b,
WOHHAsI CBsI3b, MOH, KATUOH, aHUOH, PAacTBOP, MAaccoBas JOJs BellecTBa (MPOIEHTHAS KOHILIEHTPAlLUs) B
pacTBoOpE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM W TNPUMEHSTh STH TOHSTHUS TIPH
OTIMCAHUU BEIIECTB U UX MPEBPAICHU;

® HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUST (DOPMYJT BEHIECTB U YpPaBHEHUN XUMHUYECKHUX
pEaKIM;

® ONpeleNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCICHUS DJIEMEHTOB
B OMHApHBIX COCIWHEHUSIX, MPHHAUICKHOCTh BEIISCTB K OMPEACIEHHOMY KJIAacCy COCIUHEHUH TI0
dbopMynaM, BUJ XUMUYECKON CBS3H (KOBaJCHTHASI U MOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

e packpsiBath cmbicn [lepuoanueckoro 3akona J[. M. MeHneneeBa: [€MOHCTPUPOBATh MHOHUMaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT MX MNOJIOKEeHUS B llepmoamueckoi
CHUCTEME, 3aKOHOB COXPAHEHHUS MAcChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOrajpo;

® OMNKCHIBATh M XapaKTepu3oBaTh TaOMMuHy0 Gopmy [lepromnyueckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymma)» u «mobounas noarpymnmna (b-rpymma)y», Maiasie u
0oJIbIIIE TIEPHOJIBI, COOTHOCUTH 0003HAUEHHUS, KOTOphIe NMetoTCs B Tabnuie «llepuoaudeckas cucrema
xuMuueckux snemeHtoB J[. M. MeHnneneeBa» C UYMCIOBBIMM XapPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsii sfpa, OOIIee YHCIO JJIEKTPOHOB W PACIPENCICHHE HUX TI0
AIIEKTPOHHBIM CJIOSIM);

e iIaccu(UIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTraHMYECKHE BEIIEeCTBAa, XMUMHUYECKHE peakiuu (1o
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEILECTB, 110 TEINIOBOMY 3(PPEKTY);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEHIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKJAsi ONUCAHUWE MPUMEpPaMH MOJIEKYJSIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKIuii;

® TIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT HMX KAaue€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIIOBHSIX;

® BBIUHCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEeHTa MO0 (GopMyJie COSTUHEHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PacTBOpE, MPOBOAMTH
pacy€Thl IO YPAaBHEHHUIO XMMHYECKOW peaKIIn;

® TIPUMEHSATH OCHOBHBIC OIEpAIlMd MBICIUTEIBHON JEATEIPHOCTH — aHAJlW3 W CHHTE3, CpPaBHEHHE,
000011eHNe, crUcTeMaTU3alnio, KIAcCU(UKAILINIO, BBISIBICHHE MPUYMHHO--CIEACTBEHHBIX CBSI3ed — IS
W3y4YEHUsI CBOWMCTB BEIIECTB W XHWMHUYECKHX pEaKIHMi, €CTECTBEHHO-HAyYHbIE METOJBl TO3HAHHS —
HaOII0/IeHUE, U3MEepPEHNE, MOJICTMPOBAHNE, DKCIIEPUMEHT (PEaIbHBIN M MBICIIEHHBIH );

e CIeloBaTh MpaBUIIaM IOJIH30BAHUS XUMHUYECKOW MOCYION U J1abopaTOpHBIM 000pYAOBaHUEM, a TaKKe
mpaBujIaM OOpaIlleHUs C BEIIECTBAMHA B COOTBETCTBUM C MHCTPYKIUSMHU TI0 BBIMIOTHEHUIO JTA00OPATOPHBIX



XUMHUYECKHX ONBITOB IO IMOJYYECHHIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJA U KHCIOPOJIA),
IPUTOTOBJICHHUIO PACTBOPOB C OINPEEIEHHON MacCOBOM JJ0JIel pacCTBOPEHHOTO BEIECTBA, MJIAHUPOBATH
IPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI TI0 PAaCIO3HABaHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOUIBIO
WHIUKATOPOB (JTakMyc, (heHoNpTaIeHH, METHIIOPAHK U JPYTHE).

K xonmy oOyyenus B 9 kJiacce INpeiMETHBIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHN: XMMHWYECKHH DJIEMEHT, aTOM, MOJIEKYJa, WOH,
KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETIEHb OKHMCIICHUS, XUMHUYECKash pEaKiys, XUMHUYECKas CBs3b, TEIUIOBOH A3(P(EKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, paCTBOP, SJCKTPOIUTHI, HEITEKTPOIUTHI, HIIEKTPOIUTHUECKAS JUCCOIMALIUS, PEAKLIUU
HMOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIE pPEaKLUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb, BOCCTAHOBHUTENb, OKUCIEHUE U
BOCCTAaHOBJIEHHE, aJIOTponus, aM(OTepHOCTb, XUMHUYECKass CBA3b  (KOBAJEHTHas, MOHHaf,
METAJIJIMYECKast), KPUCTAIIIMYECKasl pelI€Tka, KOPpO3Hsl METaUIOB, CIUIABBI, CKOPOCTb XHMHUYECKOU
peakuuu, npeaenpHo nomyctumas konuenrpanus [1/IK Bemectsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX IIOHATHNA M TNPUMEHATH OTH MOHATHUS IIpU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHHUS (OPMYJI BELIECTB U YPaBHEHUN XUMHUYECKHUX
peaKuii;

OIpPEEIATh BaJEHTHOCTh M CTEIEHb OKHCIIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX Pa3IMYHOTO
COCTaBa, MNPHUHAJICKHOCTh BEIIECTB K ONpPENeJIEHHOMY KJaccy COeAMHEHMH 1o QopMmynam, BHT
XUMHUYECKON CBSI3U (KOBaJIEHTHAs, NOHHAsl, METAJJIMYECKAsl) B HEOPTaHUYECKUX COEIMHEHUSX, 3apsij
MOHA 110 XMMUYECKOH (hopMmysie, XapakTep Cpeibl B BOJIHBIX PACTBOPAaX HEOPraHMUYECKUX COEAMHEHHIH,
TUI KPUCTAJUIMUECKOHN peIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cmblca [lepuogudeckoro 3akoHa /[. M. MenneneeBa U 1€EMOHCTPUPOBATH €T0 ITOHUMAHHUE:
OIUCBIBATh U XapaKTepH30BaTh TaOnuuHyto (opmy Ilepuoandeckoit cucreMbl XMMUYECKUX 3JIEMEHTOB!
pa3nuyaTh NOHATUS «rjaBHas noArpymnmna (A-rpynmna)» u «odounas noarpymnmna (b-rpynmna)», Mansie u
OonblIMe NEpUOIbl, COOTHOCUTh OO0O3HAYEHMsI, KOTOpblE MMEIOTCS B NEPUOJUYECKOM Tabnuue, ¢
YHUCIJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsj sAapa, odiiee
YHCJIO0 JIEKTPOHOB U paclpeieieHue X MO 3JIEKTPOHHBIM CJI05IM), OOBACHATH 00IMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJMHEHHUH B Ipejenax MallbIX MEepUOoI0B U TIaBHBIX MOATPYII C
Y4€TOM CTPOEHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHUE DJIEMEHThI, HEOpPraHHMYECKHE BELIeCTBA, XUMHUYECKHE peakiuu (1o
YHUCIIy U COCTaBY YYacTBYIOIIMX B PEAKIIUU BEILECTB, [0 TEIUIOBOMY 3(PeKTy, M0 U3MEHEHHIO CTENeHeN
OKHCIICHUSI XMMUYECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUECKUE XMMHYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX
BEIIECTB, MOATBEPKAasi ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX M MIOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIIN;

COCTaBIIAITh YPAaBHEHHS DJIEKTPOJIUTHYECKONM IOUCCOLMALMU KHCIOT, IIEJIOYEed M COJIEH, MOJHBIE HU
COKpallEHHbIE ypaBHEHHUS pEaKIMl HMOHHOrO OOMEHa, YypaBHEHHUS peakUui, TOATBEPKAAIOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLIUH IIOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLnii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTH IPOTEKAHHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (hopMysie COeAMHEHUs, MACCOBYIO JIONIO BEUIECTBA B PacTBOpPE, IMPOBOJIUTH
pacuéThl 0 YpaBHEHHUIO XUMUYECKON peaKkuy;

coOnrofaTh mpaBuja MOJb30BAHUS XUMUYECKOW MOCYIOW U JaO0OpaTOpHBIM OOOpYIOBAaHUEM, a TAKKe
npaBuia oOpalieHHs ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSMHM IO BBIIOJIHEHUIO J1a00OPaTOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYEHHIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKHCIIOTO
raza);

IIPOBOAMTH PEAKIMM, MOATBEP)KIAIOIINE KAadeCTBEHHBIM COCTaB pa3jIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM TYTEM XJIOPHUA-, OpOMHUI-, UOAUA-, KapOoHat-, docdar-, cuimukar-, cyabdar-, THIPOKCHI-



WOHBI, KATHOHBI aMMOHHUS M HWOHBI H3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPAallMd MBICIUTENBHON JEATeIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHUE,
0000111eHIe, CUCTEeMAaTU3allNIO, BBISIBICHHE MPUUMHHO-CIEACTBEHHBIX CBSI3€M — JUISl M3YYEHHUS CBOMCTB
BEIIIECTB M XUMHUYECKHUX PEaKINii, eCTECTBEHHO-HAYYHbIC METO/bI TIO3HAHUS — HAOIOICHNEe, U3MEPEHUE,
MOJIeJIMPOBAHUE, SKCIIEPUMEHT (PEaabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OIMEECTRO qaCOBK n dyeKkTpoHHbIE (LM POBbLIE)

n/n NPOrpamMMbl Bcero p;);oTTp;:ﬂbele p%:::;illmecxne o0pa3oBaTejibHbIE PeCypPChI

Paznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
11 | screcommrn n npameckai 5 2 BuGmorera LIOK

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

NeATEIILHOCTH YeI0BeKa
bubnnoreka IIOK

1.2 BemiecTBa 1 XuMu4yecKue peakiuu 15 1 hitps://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiime npeacTaBUTe M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [Tonsitue 06 6 bu6nuoreka [IOK

' OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax u 8 1 bubnmnorexka HOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBAHHIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX 11 1 1 bubnmnoreka [JOK

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

Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB [[. U. MenaeneeBa. Ctpoenne aToM0B. XUMHYECKasl CBA3b.
OxHcIUTEeIbHO-BOCCTAHOBHUTEIbHBIC PeaKIIUN

[lepuoanueckuii 3aK0H U
31 [Iepnonnueckas cucrema 7 bu6muoreka [JOK
' XUMHUYECKUX dieMeHToB /[, U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHne aToma
32 Xumudeckas cBsa3b. OKHUCIUTEILHO- 8 1 but6mmoreka [IOK
' BOCCTAaHOBUTEJIbHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hrroro no pasery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5

[NPOTPAMME
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9 KJIACC

HaumMeHnoBaHme pa3aeioB U TEM

KoauyecTBo 4acoB

nekTpoHHbIE (UPPOBHIE)

Ne w/n nporpamMmmal Bcero KouTtpoabHbie padoThl IIpakTnyeckne padoThl 05P33OBaTeJ11>HbIe pecypcChbl
Pa3nen 1. BenrecTBo M XUMHYeCKHE PeaKINA
11 [ToBTOpenue u yrimyOneHue 3HAHUH 5 1 Bubmmorexa IIOK
OCHOBHBIX Pa3IeyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 Bubmmorexa IIOK
peakrmit https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHYECKAsT TUCCOLIUAIIHSI. 8 1 1 Bbubaunoreka [JOK
XUMHUYECKHE PEaKLUK B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/sIbl M X COeTUHEHUS
21 O061as XapaKTePUCTHKA XUMHYCCKIX 4 1 Bubnuorexa [IOK
anemenToB VIIA-rpynmsl. ["agoreHst https://m.edsoo.ru/7f41a636
OO0wias XxapaKTepucTHKa XHMUECKHX Butmorexa LIOK
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 https://m.eds0o.ru/7f41a636
COCTUHEHUS
O061as XapakKTePUCTHKA XUMHYCCKIX
2.3 SJIeMeHTO]f VA—Epynnm. Aszort, pochop u 7 1 ﬁgggﬁ?;i;iiﬂﬁn £412636
UX COCJMHEHUS
OO01mas XxapakTepUCTHKA XUMHYECKIX Bubmiorexa LIOK
24 STEMEHTOB IVA-rpymmet. Yriepon u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHU ¥ UX COCTUHEHUS
Hroro mo pazmery 25
Pazgen 3. MeTaibl M UX COeAUHEHUSA
. Bubnmorexa ITOK
3.1 Obmme coficTsa METAIIOR 4 https://m.edscﬂ).ru/7f41a636
3.2 Baskueiime MeTauibsl ¥ UX COETUHEHHS 16 1 2 ﬁgg;?;:;i%igﬁljﬂ 412636
Hroro no paszneny 20
Pa3nen 4. XuMus U OKpy:Kawuias cpeaa
41 BemectBa 1 Matepualibl B )KU3HU 3 Bubmmorexa [IOK
YeJ0BeKa https://m.edsoo.ru/7f41a636
Hroro no paznery 3
PesepBHOE Bpems 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 67 4 7

[MPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KosmmuecTBo 4acoB
w/n Tema ypoka K - JlaTta u3ydenus JiieKTpOHHBbIE MH(POBbIE
OHTPOJIBHBIE PaKTHYECKHE 00pa3oBaTeIbHBIE PECYPCHI
padoThl padoThl
IIpenmer xumuu. Posib XMMHHM B )KU3HU YesoBeka. Tena u Bubnmoreka IIOK
! BEIIECTBA 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
Bbubanoreka [JOK
2 IToHsTHE O METONAX IIO3HAHUSA B XUMUU 0 0 07.09.2023 https://m.edsoo.ru/f0d227e
aboparop PHEMBL ODPATIEHHA € JADOPATOp R https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM»
. Bubnuorexa IIOK
4 Yucteie BemecTBa U cMecu. Crioco0bl pasaeneHus cMecei 0 0 14.09.2023 https://m.edsoo.ru/f0d26ca
5 [Ipaktudeckas padora Ne 2 «Paznenenue cmeceii (Ha 0 0 19.09.2023 Bubmmorexa [IOK
MpUMepe OYKCTKHU MOBAPEHHO COIM)» o https://m.edsoo.ru/ff0d28c8
Bubnuoreka IIOK
6 ATOMEBI 1 MOJICKYJTBI 0 0 21.09.2023 https://m.edsoo.ru/f0d2a6c
XuMHUUECKUE 37eMEHTHI. 3HAKH (CUMBOJIBI) XUMUYECKUX bubnuoreka [IOK
! 9IICMEHTOB 0 0 26.09.2023 https://m.edsoo.ru/ff0d2be8
butnuoreka IJOK
8 IIpocThie U CIIOKHBIC BELIECTBA 0 0 28.09.2023 https://m.edsoo.ru/f0d2a6c
Bubnmoreka IJOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 0 0 03.10.2023 https://m.edsoo.ru/ff0d2d50
3aKOH HOCTOSIHCTBA COCTaBa BEIECTB. XUMUYECKas Bubnmoreka IIOK
10 0 0 05.10.2023 .
¢dbopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS butnuoreka IJOK
1 MOJIEKYJISIpHAst Macca 0 0 10.10.2023 https://m.edsoo.ru/ff0d323c
Bbutnuoreka IIOK
12 MaccoBas [0Ji1 XMMHAYECKOTO DJIEMEHTA B COETUHEHUH 0 0 12.10.2023 https://m.edsoo.ru/f0d350c
bubnuoreka IJOK
13 KonunuectBo Bemecta. Mosb. MosnsipHast Mmacca 0 0 17.10.2023 https://m.edsoo.ru/ff0d5230
Duzndeckre ¥ XUMUYECKHE SIBJICHHS. X UMUYCCKas bubnmoreka IJOK
14 peaKiust 0 0 19.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ yCIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIUi 0 0 24.10.2023 bubmmorexa HOK
P M P peaxtt o https://m.edsoo.ru/ff0d3al6
3aK0H cOXpaHEHUsI MacChl BEIIEeCTB. XMMHUECKHE bubnmoreka [JOK
16 | pamwenus 0 0 26.10.2023 https://m.edsoo.ru/ffod3b88
Brruncnenus KoqudyecTBa, MacChl BEIIECTBA 110 Bbubaunoreka [JOK
17 YpaBHEHHSIM XUMUYECKUX peakuuit 0 0 07.11.2023 https://m.edsoo.ru/ff0d5708
Krnaccudukanms XumMuaeckux peakuui (CoeuHeHus, Bubnmoreka IIOK
18 PpasJIokKEHUsl, 3aMelIeHNs, 0OMeHa) 0 0 09.11.2023 https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4E€HBINA-IHIIMKIIOTICIUCT. 0 0 14.11.2023 bubnnoreka [JOK
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O0001IEeHNE U cCUCTEMATH3aLUs 3HAHUHA

https://m.edsoo.ru/ff0d40c4

20 KonTponpHast padota Nel o Teme «BemiecTBa u 16.11.2023 bubnumoreka [JOK
XAMHYECKHE PEAKIIHI» https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech razoB. Coctas Bo3ayxa. Kucmopon — 21.11.2023 Bubnmoreka IIOK
BIIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 ®dusnyeckue u XMMUYECKHE CBOMHCTBA KHCIOpoaa 93.11.2023 Bubnmoreka [IOK
(peakuuu okucieHus, ropenue). [loustre 06 oKcHaax https://m.edsoo.ru/ff0d4614
23 Crioco0bl MoJTy4eHus KUCIIopoa B 1abopaTopuu U 28.11.2023 Bubnmoreka [IOK
MPOMBIIUICHHOCTH. [IprMeHeHHE KUCIOPOIa https://m.edsoo.ru/ff0d497a
24 ffﬁé’iﬁﬁSfféiﬁixy“p“iﬁﬁiiﬁﬂ o e 30.11.2023 bubmorexa [IOK
SHIOTEPMHMECKHX peaKisx https://m.edsoo.ru/ff0d4790
TomnmBo (HePTH, yToIb U METaH). 3arps3HEHUE BO3AYXa, Bubmmorexa [IOK
25 05.12.2023 )
CHOCOOBI €ro MPeA0TBPAIICHUSI https://m.edsoo.ru/ff0d4c4a
[paktuaeckas padora Ne 3 o Teme «[lomyuenne u Bubmmorexa [IOK
26 M 07.12.2023 )
coOHMpaHue KUCIOPOa, U3YUSHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2
Bonopon — aneMeHT u npocroe BelecTso. Haxoxaenue bubnuoreka [IOK
27 omene b n § 12.12.2023 https://m.edscIJlo.ru/ff0d4dd0
28 dusnueckue U XMMHUYECKHe CBOMCTBA BOJIOPOIa. 14.12.2023 bubnuoreka [JOK
[puMeHeHne BOJOPOIa https://m.edsoo.ru/ff0d4dd0
Bubmmorexa [IOK
29 [onsATHE O KHCIOTaX U COJIIX 19.12.2023 https://m.edsg)_}).ru/ff0d50d2
30 Crioco0#!I morydeHus BOIOpoia B 1abopaTopuun 21.12.2023 Eggg%ﬁ;%i&%ﬁlffo d4ddo
31 [Ipaktuaeckas padora Ne 4 o Teme «llomyuenue u 26.12.2023 bubnunoreka [JOK
cobupaHue BOJOPO/Ia, U3yYEHHUE €r0 CBOWCTB» https://m.edsoo.ru/ff0d4f42
32 MonsipHblii 00BEM Ta30B. 3aKOH ABOraipo 28.12.2023 ﬁgg;ﬁ:;;%ig}?ﬁlffo 4542
Brraucnenus 00bEMa, KOJIMUECTBA BEIIECTBA ra3a o ero bubnuoreka [JOK
33 . 09.01.2024 .
H3BECTHOMY KOJIMYECTBY BEIIECTBA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brrunciennst 00bEMOB ra3oB N0 YpaBHEHHUIO PEAKIUH Ha 11.01.2024 Bubnmoreka [IOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHUI Ta30B https://m.edsoo.ru/ff0d5708
35 DusnyecKkre ¥ XMMUYECKHE CBOMCTBA BOJIbI 16.01.2024 133[6);7/?;2215).0rﬁlff0 4587
36 CocraB ocHoBaHwMii. [ToHsITHE 00 HHIMKATOpPaX 18.01.2024 Egg;?ﬁ;z;zcﬂ).oﬁ/ﬁo 459e2
37 Bopna kak pactBopurens. HacbllieHHbIE ¥ HEHACBIIICHHBIE 23.01.2024 Bubnmoreka [IOK
pactBopbl. MaccoBast 107151 BELIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
B pacrsopos ¢ onpesertmol macconoi sonet 25.01.2024 Bubmotera LIOK
pacTBOPEHHOrO BELICCTBA» https://m.edsoo.ru/ff0d5eba
39 KonTponbHast padota Ne2 mo teme «Kucnopona. Bomopos. 30.01.2024 bubnmoreka [JOK

Bona»

https://m.edsoo.ru/ff0d6342
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Bubmmoreka IJOK

40 Oxcubl: cocTaB, KiaccuuKalys, HOMEHKIIATypa 01.02.2024 https://m.edsoo.ru/f0d664e
a1 [TonydyeHue u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, 06.02.2024 Bbubmmorexa [IOK
OCHOBHBIX U aM(DOTEPHBIX OKCHJIOB T https://m.edsoo.ru/ff0d664e
) Bbubmmorexa [IOK
42 OcHOBaHUS: COCTaB, KIIaCCH(PHUKANNsI, HOMCHKIIATypa 08.02.2024 https://m.edsoo.ru/ff0d67ca
. N Bubmuoreka [IOK
43 [omy4yeHne 1 XMMHAYECKHE CBOWCTBA OCHOBaHHUN 13.02.2024 https://m.edsoo.ru/ff0d67ca
) Bbubnaunoreka [JOK
44 Kucnorsl: cocras, kiaccudukanys, HOMEHKJIATypa 15.02.2024 https://m.edsoo.ru/ff0dfee2
. Bubnmoreka IIOK
45 ITomy4yeHue u XUMHUYECKHE CBOUCTBA KUCIOT 20.02.2024 https://m.edsoo.ru/ff0dfee2
46 Comnu (cpenHue): HOMEHKIATypa, CIOCOOBI OTYICHHS, 29 02.2024 Bubmmorexa [IOK
XUMHUUYECKHE CBOMCTBA o https://m.edsoo0.ru/00ad9474
i [paktnaeckas pabora Ne 6. Pemenne o 27 02,2024 Bubnmorexa [IOK
OKCTIEPHMEHTALHBIX 337121 110 TeMe «OCHOBHBIE KITacChI .02. https://m.edso0.ru/00adgb7c
HEOPraHMYECKUX COCANHEHUID
48 FeHeTI/I‘IeCIiaSI CBsI3b MEXK/y KJIaCCaMU HEOPraHUYECKUX 29.02.2024 EI/I6JI'I/IOTeKa HOK
COCNUHEHHU https://m.edsoo.ru/00ad9a50
. Bubnuorexa IIOK
49 O0o001IeHre ¥ cUCcTeMaTH3alysl 3HaHU 05.03.2024 https://m.eds0o.ru/00ad9ch2
Kontponpras padota Ne3 o Teme "OCHOBHBIE KIacCHI Bubmmorexa [IOK
50 on 07.03.2024 i
HEOPraHUYECKUX COCAMHEHU I https://m.edsoo.ru/00ad9ela
[epBbIe MOMBITKH KIAaCCH(DUKAITIN XUMAIECKHX Bubmmorexa [IOK
51 12.03.2024 i
aseMeHTOB. [ToHsITHE O TpyMIax CXOAHBIX DIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuoauueckwuii 3axon u [leproamueckas cuctema 14.03.2024 butnuoreka IJOK
xuMuueckux semenTon J. Y. Menneneesa o https://m.edsoo.ru/00ada52c
butnuoreka IJOK
53 [leproipl, TPYINEI, OATPYIIIEI 19.03.2024 https://m.edso0.ru/00ada52c
bubnuoreka IJOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. V3oTomnsl 21.03.2024 https://m.eds00.ru/00ada342
55 CtpoeHue AIIEKTPOHHBIX 000J0YEeK aTOMOB 3JIEMEHTOB 02.04.2024 Bubmmoreka [IOK
[Nepuomudeckoit cuctemsr 1. . Menneneera o https://m.edsoo.ru/00adaébc
XapakTepucTHKa XUMHYECKOT0 3JIEMEHTA 110 ero
N bubnuoreka IJOK
56 nosioxkennto B [epuoanaeckoii cucteme 1. 1. 04.04.2024 https://m.eds0o.ru/00adag24
Meneneena
3naueHue [leprouueckoro 3akoHa JUisi pa3BUTHSI HAYKH U
L bubnmoreka [JOK
57 npaktuku. J. 1. MenneneeB — yd4€HbIH, IIeAaror u 09.04.2024 https://m.eds0o.ru/00adag6e
rpakIaHUH
DNEKTPOOTPUIIATEILHOCTh AaTOMOB XUMHYECKHX bubnmoreka [JOK
58 3JIEMEHTOB 11.04.2024 https://m.edsoo.ru/00adaab8
59 HonHas xumuueckas cBs3b 16.04.2024 bubmmorexa [IOK

https://m.edsoo.ru/00adac34
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Bubmmoreka IJOK

60 KoBanenTHas nonasipHast XuMHuueckast CBs3b 1 18.04.2024 https://m.eds00.ru/00adaab8
Bubnmoreka IIOK

61 KoBaneHTHas HemosgpHas XUMUYECKasi CBSI3b 1 23.04.2024 https://m.edso0.ru/00adaab9
Bubnmoreka IIOK

62 CreneHb OKHCICHUS 1 25.04.2024 https://m.eds00.ru/00adae28
Bbubnanoreka [JOK

63 OKHCIHATENFHO-BOCCTAHOBUTEIIFHBIE PEaKITIH 1 02.05.2024 https://m.eds00.ru/00adb076
Bbubnaunoreka [JOK

64 OKuCnUTeNN U BOCCTAHOBUTENN 1 07.05.2024 https://m.eds00.ru/00adb076
Kontponsras padora Ned mo teme «CtpoeHue aToMma. Bbubmmorexa [IOK

65 XuMHYECKast CBI3bY ! 14.05.2024 https://m.edso00.ru/00adb486
6 P i ypok. 060G i 1 16.05.2024 bubamorexa LIOK

e3epBHBII ypok. O600LIeHHE U cUCTEeMaTH3alUs 3HAHUH .05. https://m.edso0.ru/00adb33c
. . Bubnuoreka IIOK

67 PeseprHsIil ypok. O000IICHHE U CHCTEMAaTH3AIH 3HAHUH 1 21.05.2024 https://m.eds00.ru/00ad9ch?
. . Bubnuorexa IIOK

68 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3ALUS 3HAHUN 1 23.05.2024 https://m.eds0o.ru/f0d61c6

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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9 KJIACC

Ne KoJsnuyecTBo 4yacoB DJieKTpoHHbIE IH(POBBIE
Jara uzyyenus
n/n Tema ypoka B KonTponbnsbie IIpakTH4yeckne oGpa3zoBaTeibHbIe PECYPChI
cero PadoTHhI padoTHhI
1 Ilepuonndeckuii 3akoH. Ilepuoauueckas cucrema 1 0 0 01.09.2023 Bubnmoreka [IOK
XUMHUUECKHX deMenToB J[. . Menneneesa o https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B H3MEHEHHNH CBOMCTB XUMHUECKUX Bbubmmorexa [IOK
2 . 1 0 0 06.09.2023 )
9JIEMEHTOB TIEPBBIX TPEX TIEPHUOIOB https://m.edsoo.ru/00adb6b6
Krnaccudukarus u HOMEHKIaTypa HEOPTaHUIECKUX Bbubmmorexa [IOK
3 BEIECTB ! 0 0 08.09.2023 https://m.edsoo.ru/00adb7e2
Buapl XMUMUUECKOH CBS3U M TUIIBI KPUCTALTHYECKUX Bubnmoreka [IOK
4 peréToK 1 0 0 13.09.2023 https://m.edsoo.ru/00adbac6
Konrponbhas padora Nel no teme «IloBTOpeHue u
5 yray0JeHre 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 1 1 0 15.09.2023
KJaccay
Knaccudukaiiyss XaMHUECKUX PEaKIUil [0 pa3InIHbIM Bubnuorexa IIOK
6 OpH3HAKAM ! 0 0 20.09.2023 https://m.edsoo.ru/00adbch0
ITonsiTue o ckopocTH XUMHUECKOM peakuuu. [Tonstue o Bubmmorexa [IOK
7 1 0 0 22.09.2023 i
TOMOTEHHBIX M T€TePOr€HHbIX PeaKIUsIX https://m.edsoo.ru/00adbe9a
B mavaronue na cxopoers macorof peaktint ) 0 0 27,0202 BuGmorexa LIOK
H P peatt e https://m.edsoo.ru/00adc28c
MI0JI0’KEHNE XUMHIECKOTO PaBHOBECHUS
bubanoreka [JOK
9 OKHUCIIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 0 0 29.09.2023 https://m.edsoo.ru/00adcade
Teopus anexkTponuTHueckoit nucconmanuu. CuiabHbIE U bubnunoreka [JOK
10 citabble 3JEKTPOJTUTHI 1 0 0 04.10.2023 https://m.edsoo.ru/00adcd68
. Bubnmoreka IIOK
11 HonHbIe ypaBHEHUS peaKInit 1 0 0 06.10.2023 https://m.edso0.ru/00add448
XuMHUYeCKHE CBOMCTBA KUCIOT M OCHOBAHHI B CBETE Bubnmoreka IIOK
12 . . 1 0 0 11.10.2023 i
MIPEACTABICHUHN 00 3JEKTPOIUTUIECKON TUCCOIUAIINN https://m.edsoo.ru/00add5d8
XuMHUECKHe CBOICTBA COJIEH B CBETE MPEACTaBICHUI bubmmorexa IIOK
13 00 2JIEKTPOJUTHYECKON TUCCOLIHALIAH 1 0 0 13.10.2023 https://m.edsoo.ru/00add8b?2
N bubnuoreka IJOK
14 TToHsITHE O TUAPOJIM3E COJICH 1 0 0 18.10.2023 https://m.eds0o.ru/00add9d4
. Bubnmoreka [IOK
15 O00011IeHNEe U CUCTEMATH3ALMS 3HAHUI 1 0 0 20.10.2023 https://m.edsoo.ru/00addd12
16 [Ipaktryeckas padora Ne 1. «Pemenne 1 0 1 25.10.2023 BI/I6J‘I.I/IOTeKa NOK
IKCICPUMCHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponsHas pabora Ne2 mo teme
butnuoreka IIOK
17 «DNEeKTpoNUTHIECKAs] AUCCOLMALMsl. XUMUYECKUE 1 1 0 27.10.2023 https://m.eds00.ru/00addeco
peakuuy B pacTBOpax»
18 OO6m1ast XxapaKTepUCTHKA aJIOTEHOB. XUMHUYECKUE 1 0 0 08.11.2023 Bbubmmorexa IIOK

CBOWCTBA Ha MpUMeEpE XJIopa

https://m.edsoo.ru/00addfe2
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XHOpOBOHOpOH. ConsgHas KHCJ10Ta, XUMHUYCCKUC

Bubmmoreka IJOK

19 CBOMCTBA, MOJy4CHHE, IPUMEHEHHE 10.11.2023 https://m.edsoo.ru/00ade104
IIpaxTrdeckas padora Ne 2 o Teme «[lomyuerne bubnumoreka [JOK
20 . . 15.11.2023 )
COJISTHOM KHCJIOTBHI, H3yUeHHE € CBOHCTB» https://m.edsoo.ru/00ade348
21 Brruucienus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUH, 17.11.2023 Bbubmmorexa [IOK
€CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE T https://m.edsoo0.ru/00ade488
Bbubnanoreka [JOK
22 OO6mast XxapaKTepuUCTHKA IIeMeHTOB VI A-Tpymmbt 22.11.2023 https://m.edso0.ru/00ade64a
25 et cavmmenni s npupore. Xommmscone cvofcrsa. 24.11.2023 BuGmorexa LLOK
cep A pupoze. — https://m.edsoo.ru/00ade64a
24 CepoBopiopo, cTpoeHune, GpU3nIecKre 1 XMMUIECKUE 29.11.2023 Bubnmoreka [IOK
CBOICTBA " https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHas KACIOTA, GU3NUECKUC H Bubmmorexa [IOK
25 M 01.12.2023 i
XHUMHUUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKINH, JIeKaIIe B OCHOBE
MIPOMBIIITICHHOTO CIT0c00a MOTydeHHs CePHOH Bubmmorexa [IOK
26 . 06.12.2023 i
KHUCJIOThI. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpenbl COeANHEHUSIMU CEPBI
27 Briuuciienue MaccoBO# 10J1M BBIXOAA MPOYKTa 08.12.2023 BI/I6J‘I.I/IOTeKa 1IOK
peakuuu https://m.edsoo.ru/00adec8a
28 puenpecrpaneime s npupore, et n 13.122023 BuGmiorexa LIOK
N ’ o https://m.edsoo.ru/00adeea6
XMMHUUYECKHE CBOMCTBA
29 AMMuak, ero pu3nUecKrue U XUMHUYECKUE CBOWCTBA, 15.12.2023 butnuoreka IJOK
HOJTyUIEHHE U IPUMEHECHHE o https://m.edsoo.ru/00adf004
30 Ipakrryeckas padora Ne 3 o Teme «[lomyuenne 2012.2023 Bubmmorexa [IOK
aMMuaKa, U3y4eHHe ero CBOHCTBY - https://m.edsoo0.ru/00adf180
A3OTHAs KUCIIOTA, € (YU3NIeCKHe U XUMHICCKIE Bubmmorexa [IOK
31 CBOMCTBa 22.12.2023 https://m.edso0.ru/00adf306
Hcnonp3oBaHe HUTPATOB U COJIEH aMMOHHS B
Ka4yecTBE MUHEPAIbHBIX YA00peHHid. XumMudeckoe bubmmorexa IIOK
32 o 27.12.2023 )
3arpsA3HEHUE OKPYKAIOIIEH CPe/Ibl COSIMHEHUIMHE https://m.edsoo0.ru/00adf518
asora
®dochop. Oxcun dpocdopa (V) u pochopHast kucnora, bubnmoreka [JOK
33 . 29.12.2023 )
(bu3HUeCKre W XUMHYECKHE CBOWCTBA, TIOJTyUCHHE https://m.edsoo.ru/00adf68a
w | Lo dodarons teme g ooz BiSmomalok
’ o https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacpocTpaHeHHE B IPUPOIE, PUINUSCKUE H Bubmmorexa [IOK
35 9 12.01.2024 )
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaeposa, nx Gu3H4eckue 1 XUMH4YECKue
36 CBOMCTBA. DKOJIOTHYECKUE MTPOOIIEMBI, CBS3aHHBIE C 17.01.2024 bubmorexa LIOK

okcuaoMm yriepoaa (1V)

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

37 VYronbHas kucioTa v €€ cou 19.01.2024 https://m.eds00.ru/00ae006¢
38 S pa6(1)<TangT1 P St 24.01.2024 bubmmorexa [IOK
YIICKHCIOTo ,?33' AUCCTBCHHAA peakius Ha o https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
[lepBoHayanbHBIC TOHATHS 00 OPTaHUYECKUX Bbubmmorexa [IOK
39 26.01.2024 .
BEIECTBAX KaK O COCMHEHUSX YTrIIepoia https://m.edsoo.ru/00ae054e
N Bubnmoreka IIOK
40 Kpemunii u ero coennHeHHAS 31.01.2024 https://m.eds00.ru/00ae080a
41 et st e et B 02.02.2024 brbmmorera LIOK
JKCTEpUMEHTA SN TI0 TEME (BKHEHIIIE R https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U UX COCTMHCHUS
KonrponbHas padora Ne3 o teme «BaxHeime Bubnmoreka [IOK
42 07.02.2024 .
HEMETAJLIBI M UX COETUHEHUS https://m.edsoo.ru/00ae0e18
OO0mrast xapaKTepUCTHKAa XUMAYECKUX SIIEMEHTOB —
MeTajuioB. MeTtanuueckas CBs3b U MEeTaJlJIN4ecKas Bubnuorexa IIOK
43 . . 09.02.2024 .
KpUcTauinyeckas pemérka. OGusnueckue CBoOicTBa https://m.edsoo.ru/00ae103e
METAaJIOB
44 XuMHUYECKHE CBOMCTBA METAIIOB. 14.02.2024 Bubmmoreka IIOK
DIeKTPOXUMHUYECKHUI PsiJl HAPSDKSHU I METAJIOB o https://m.edso0.ru/00ae1156
45 g6ume crocoOBI OTy4eHUst MeTauioB. CIUIaBHL. 3 16.02.2024 Bubmiorexa [[OK
BIYUCIICHUS IT0 YPABHCHHUAM XUMUIECKUAX PEaKIINH, .02. https://m.edso0.ru/00ae1156
€CJIH OIFH U3 PEarcHTOB COACPIKUT IIPUMECH
butnuoreka IJOK
46 [onsATHE 0 KOPPO3UN METATUIOB 21.02.2024 https://m.edsoo.ru/00ae1278
butnuoreka IJOK
47 [lenoyHble METATIIBI 28.02.2024 https://m.eds00.ru/00ae14b2
Bubnmoreka IIOK
48 OKCHJTBI ¥ THJIPOKCHUIBI HATPUS M KU 01.03.2024 https://m.edso0.ru/00ae14b2
. . Bubnmoreka IIOK
49 [{enouHO3eMeNTbHbIE METAJUTbI — KaJIbI[UH U MarHHH 06.03.2024 https://m.edso0.ru/00ae15e8
N bubnuoreka IJOK
50 Baxueilmue coeTMHEHNS KaJIBIIAS 13.03.2024 https://m.edso0.ru/00ae15e8
51 O00011IeHrE U CUCTEMATH3ALMS 3HAHUI 15.03.2024
52 JKécTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS 20.03.2024 bubimorexa LIOK
CCTROCTD BOJBL H CHIOCODBE €€ yeTpatie T https://m.edsoo.ru/00ae1886
[pakrryeckas padora Ne 6 o Teme "JXKEcTKOCTH BOBI Bubnmoreka [IOK
53 .. " 22.03.2024 .
W MeTOAbI € yCTpaHEeHUs! https://m.edsoo.ru/00aelae8
. butnuoreka IIOK
54 AsoMHHHi 03.04.2024 https://m.edsoo.ru/00aelc64
. bubmorexa LIOK
55 AMdoTepHbIe CBOWMCTBA OKCHIA U THAPOKCHIIA 05.04.2024 https://m.edso0.ru/00ae1c64
56 Kenezo 10.04.2024 bubnaunoreka [JOK
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https://m.edso0.ru/00ae1d86
Bubnuoreka IIOK
57 Oxcuppl, ruapoxcuasl u coin xenesa (1) u xenesa (1) 1 0 0 12.04.2024 https://m.eds0o.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3ALMA 3HAHUHA 1 0 0 17.04.2024
59 ricpfm:;cﬁﬁniﬁ?;a i\r 15 rowts Bl 1 0 1 19.04.2024 bubmmorexa [OK
KCTICPUMEHTA SAIAT IO TEME «BaxHe ¢ o https://m.edsoo.ru/00ae3de8
METAaJUIBl K UX COEIUHEHHMSI
BorurciieHus Mo ypaBHEHUSIM XUMHYCCKUX PEAKIIHIA,
60 €CJIM OJIH U3 PEarcHTOB JIaH B I/Iii6LITKe WA COJICPKUT 1 0 0 24.04.2024 BI/I6J‘I.I/IOTeKa IHOK
npuMecH. BerancneHus MaccoBoi 1011 BBIXO/A https://m.edsoo.ru/00ael1750
MPOAYKTA PEaKINU
61 O06001eHNEe U CHCTEMATH3ALKS 3HAHUI 1 0 0 26.04.2024
62 KonTtponsHas padora Ned mo teme «BaxkHeitie 1 1 0 03.05.2024
METAJUIBI X KX COEIUHEHMUS
BemecTBa u Marepuansl B IOBCEAHEBHON KU3HU Bubnuoreka IIOK
63 YyeoBeKa 1 0 0 08.05.2024 https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arPsA3HECHIE OKPYKAIOIICH CPeIbl 1 0 0 15.05.2024 bubmmorexa LIOK
e https://m.edsoo.ru/00ae4270
Bbubanoreka [JOK
65 Ponb xuMuM B pelIeHUH 3KOJIOTUYECKUX MPOoOIeM 1 0 0 17.05.2024 hitps://m.eds00.ru/00ae4270
PeseprHbIit ypok. O000IIEHNE U CHCTEMAaTH3AIUS Bubmmorexa [IOK
66 3HAHMIHA 1 0 0 22.05.2024 https://m.edsoo.ru/00ae0d0a
PeseprHbIit ypok. O000IIEeHNE U CHCTEMAaTH3AIUS Bubmmorexa [IOK
67 SHAHWIHA 1 0 0 24.05.2024 https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 67 4 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AknimonepHoe obiectBo «M3aarensctBo «IIpocBemienue»
» Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.I'., Akuronepuoe obmiectBo «M3marensctBo «lIpocBemienne»

VYpoxku xumuu. 8 kiacc. I'OC.2021r.

METOANUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Xumus : ypoku B 8 kiacce : mocooue ansa yuaurens /H. H. 'apa
Xumus. Ypoku B 9 knacce : mocodue ans yuurens /H. H. 'apa

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

http://fcior.edu.ru

http://college.ru/himiya/



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

		2023-09-28T19:38:38+0300
	МБОУ ЕРОФЕЕВСКАЯ ООШ
	Я являюсь автором этого документа




