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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma MO XMMHUU Ha YypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsI COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K
pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 0Opa3oBaHMs, MPEJACTABICHHBIX B
dI'OC 000, a Takxke Ha ocHOBE (henepaabHON padoyelt mporpaMMbl BOCIUTAHUS U C YUETOM KOHIICTIIIMU TTPENoiaBaHus
y4eOHOro npeaMeTa « XUMHUs» B 00pa3oBaTelbHbIX opranu3aiusx Poccuiickoit deneparumu.

[Iporpamma mo XuMuM Aa€T MPEACTABICHHE O IENIX, OOIel cTpaTeruu OOy4YeHHs, BOCHHUTAHUS W PaA3BUTHUSA
oOydJarommxcs CpeAcTBaMU  y4yeOHOro MpeaMeTa, YCTaHaBIMBAEeT  00s3aTeIbHOE MPEIMETHOE  COEpIKaHue,
MIPENYyCMaTPUBAET paclpe/ie]IEHUe ero mo KjaccaM M CTPYKTYpHpPOBaHHUE IO pa3fenaM M TeMam MPOrpaMMbl IO XUMHH,
OMpENENSAECT KOJNMYECTBEHHBIE M KAUYE€CTBEHHBIE XapaKTEPUCTHUKHU CONECPKAHUS, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
U3YYCHHUS] XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4EOHOIro MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O0ydJaroUuXxcs, OmpelnesisieT BO3MOXKHOCTH NpeAMeTa JUisl peaju3auuud TpeOOBaHUMU K pe3yibTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs, a TakKKe TPEOOBaHUH K
pe3ynbTaraM OOyYEHHs XMMHUU Ha YPOBHE LieJIed W3y4deHUs MNpeaMeTa M OCHOBHBIX BHJIOB YYEOHO-MO3HABATEIbHOM
JESTEHPHOCTH 00YJArOIIErocs 1Mo OCBOSHUIO YI4EOHOTO COZEpIKAHMUS.

3HaHUE XUMHWHU CIIY’)KAT OCHOBOW Mt (DOPMUPOBAHUS MHUPOBO33PEHHSI OOYYAOIIETOCS, €ro MPEICTaBICHUM O
MaTepUAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAlOT POpMUpPYEMbIe XUMHUEH MPEICTABICHUS O B3aHMMOIPEBPALIEHUAX
SHEPrUd U 00 DBOJIONUU BEMIECTB B TPHUPOAE, O IYTAX PEMICHUS TI00AThHBIX MPOOJEM YCTOWYUBOTO PA3BUTHUS
YeJI0OBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBON M 3KOJIOTMUECKON 0€30IacHOCTH, MTPOOJIEM 3IPABOOXPAHEHHUS.

N3y4yenne xumuu:

CIOCOOCTBYET peau3alii BO3MOXKHOCTEH JJII CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYpbl JUYHOCTH, €€ OOIIeH U
(G YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOy4YaroImMXCs, HABBIKOB HX
CaMOCTOSITETTLHOM Y4eOHOU NeATeTbHOCTH, DKCIIEPUMEHTAIBHBIX U HUCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(ECCHOHANTBHON e TENbHOCTH;



3HAKOMHT CO CIENU(PUKON HAYYHOTO MBIIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsA/Ia HA €UHCTBO MPUPO/IBI
U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 y4alOIIHUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHUYECKOE 00pa30BaHUE 00yJaronuXxcsl.

JlaHHbIC HampaBieHUs B OOYYEHHM XUMHHM OOECIeUMBarOTCA CherudUKoN cojepkaHus y4eOHOro MpeaMeTa,
KOTOPBINA SIBJISIETCS TIEAArOrMYeCKH aJalTUPOBAHHBIM OTpaKeHHWEM 0a30BOM HAyKHM XMMHUHU Ha ONPEACIEHHOM JTame e
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOILEr0 O0Opa30oBaHUsI OPUEHTHUPOBAH HA OCBOEHUE OOYYAIOIIMMUCS CHUCTEMBI
MEePBOHAYAJILHBIX TOHSATUM XUMHUHU, OCHOB HEOPraHMYECKOM XUMHHM U HEKOTOPBIX OTACJIbHBIX 3HAYUMbBIX TOHSITHI
OpPraHNYECKOW XUMUHU.

CTpykTypa COAEpKaHHs MPOTpaMMBI MO0 XMUMHH CPOPMUPOBAHA HA OCHOBE CHUCTEMHOTO MOAXOJa K €€ M3y4EHUIO.
ConepxkaHue CKJIaJbIBACTCS W3 CHUCTEMBbl MOHSITUH O XUMHYECKOM HJIEMEHTE U BEIIECTBE M CHUCTEMbl IMOHITUU O
XUMUYECKOM peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHBI 110 TPUHIUITY MOCIEA0BATEILHOTO PA3BUTHSI 3HAHUM
Ha OCHOBE TEOPETUUECKUX MPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOMN CBSI3U;

— TIpeICTaBIEHU 00 ICKTPOIUTHIECKOM AUCCOITMAIIMN BEIIIECTB B paCTBOPAX.

Teopernueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKHU TMOJYYEHHBIX W OCMBICIEHHBIX (DAKTOB,
Pa3BUBAIOTCS TOCIEAOBATEIILHO OT OJHOTO YPOBHSI K JAPYTOMY, BBITIONHSS (DYHKIIMU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHUS U MOTYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBbl IO XHMHUHU CITOCOOCTBYET (hOPMHUPOBAHUIO TPEIACTABICHUS O XUMHYECKOW COCTABIISIONICH
HayYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMN MPUPOJIbI, [IEHHOCTHOTO OTHOIICHUS] K HAYYHOMY 3HAHUIO U METOJIaM
NO3HaHUs B Hayke. M3yueHne XUMHUHM TIPOUCXOIUT C MPHUBJICUYCHUEM 3HAHUM M3 PaHEe MU3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaroumii Mmup», «buomorust. 5—7 knacce» u «dusnka. 7 Knaccy.



[Ipy u3ydyeHUHu XUMUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOM HAYKH Kak 00JIACTU COBPEMEHHOTO
€CTECTBO3HAHUA, MPAKTUYECKON IEATEIbHOCTU YEIOBEKAa M KAK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI. 3ajaya
y4eOHOro mpeIMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATUMN, 3aKOHOB
U TEOPETUYECKUX TOJIOKEHHM, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHUECKOT0 XapaKkTepa, si3blka HayKH, B IPUOOIIEHUH K
HAay4YHbIM METOJaM TIO3HAHMS TIPU HU3YyYEHUM BEUIECTB M XUMUUYECKUX peakiuid, B (OPMUPOBAHUU U PaA3BUTHUH
MO3HABATEIBHBIX YMEHUUW M MX MPUMEHEHUU B Y4EOHO-TIO3HABATEILHON M Y4EOHO-MCCIIENOBATEIHLCKON NIEATeTbHOCTH,
OCBOEHHUH MpaBui 0€30MacHOro oOpalleHus ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HU.

[Ipu u3ydueHun XuMUU Ha YPOBHE OCHOBHOI'O 00IIIEr0 00pa30BaHus BaKHOE 3HAUEHUE MPUOOpETH TaKue 1eNH, Kak:

— (opMupoBaHHE HWHTEIEKTYaJlbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETILHOMY MPUHATHIO PEIICHUH, CIOCOOHON afanTHUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIIOBUSM KU3HMU;

— HalpaBJIEHHOCTh OOy4YeHHS Ha CHUCTEMaTHYecKoe MPHUOOIICHHEe OO0YyJaromMxcsi K CaMOCTOSATEIbHOU
MMO3HABATENLHOMN JI€ATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHus, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— obecrieueHue yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYAIOIIUMUCS OMbITa Pa3HOOOPA3HOUN AEsATEIHLHOCTH,
MO3HAHUSI U CAMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUH), UMEIOIIMX YHUBEPCAIHLHOE 3HAUCHUE IS
Pa3JIMYHBIX BUAOB JIESITEILHOCTH;

— (dopmupoBanue oduiel GyHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B TOM YHUCIIE YMEHUN OOBSICHSITH
U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIOJIb3YSl 3HAHUS U OIBIT, IMOJTYyYECHHbIC TP U3YYEHUU XUMHH, IPUMEHSTh
UX NP PELICHUHU MPOOJIeM B IOBCEIHEBHOM KU3HU U TPYIOBOH JEATEIbHOCTH;

— (opMHpoBaHUE y 00YUYAIOMNUXCSA TYMAHUCTHUECKUX OTHOIICHHWM, IIOHUMAHUS [IEHHOCTH XUMHWYECKUX 3HAHUHN IS
BBIPA0OTKHU IKOJOTMYECKH 1€JeCO00pa3HOro MOBEICHUs B OBITY U TPYAOBOM JEATEIHHOCTU B LIEJIAX COXPAHEHUS! CBOETO
3I0POBBS U OKPYKAIOIIEH PUPOIHOUN CPEJIBI;

— pa3BUTHE MOTUBALMHM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIMTAaHUIO HAa OCHOBE YCBOEHUS
OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY Mpoduias M HaNpaBJICHHOCTH JalbHEUIIEro
o0y4eHus.



OO611ee 4KCiIo0 4acoB, OTBEAEHHBIX JJIsi U3YUYECHUS XMMHUHU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHUs, COCTABIISCT
136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieln0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COIAEPXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XuMuu B )KU3HH 4dellOBEKA. XMMHS B CUCTEME HayK. Tena u BeniectBa. PrU3nyecKkrue CBOMCTBA
BEUIECTB. ArperarHoe coctosinue BemlecTB. [loHsTHE 0 MeToax mo3HaHus B XUMUHU. YucTeie BemecTBa U cMecu. CriocoOsbl
paszesieHus CMECei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE AJeMEHThl. CHUMBOJIBI XUMHUUYECKUX 3JIEeMEHTOB. [IpocThie U CI0XKHBIE BEIIECTBA.
ATOMHO-MOJEKYJISIPHOE YYEHHE.

Xumunyeckasi ¢opmyna. BalleHTHOCTh aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa BELIECTB.
OtHocuTenbHasgs aroMHas Macca. OTHOCHUTENbHAash MOJEKYJsIpHas wmacca. MaccoBasg [0Js XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KomuuectBo BemiectBa. Monbs. MonsipHas macca. B3auMoOCBSI3b KONMYECTBA, MACChl M YMCJA CTPYKTYPHBIX E€OWUHUIL
BelecTBa. Pacuérel mo popMysnaM XUMHUECKUX COCTMHEHUH.

du3NYeCcKUe U XUMUYECKUE SIBJICHUA. XHUMHUYECKas peakius W e MpU3HaKU. 3aKOH COXPaHEHUsS MAacChl BEIECTB.
Xumnueckue ypaBHenus. Kiaccudukaiums XuMU4ecKux peakiinii (COeTMHEHUs], pa3IoKEeHUs, 3aMEIICHHs], OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYO, MpaBWjiaMy pabOTHI B JIaOOpaTopuu ¥ mpuéMamMu OOpaIrieHus: ¢ J1abopaTOPHBIM
00OpyJ0OBaHUEM, H3yYE€HHE U ONUcaHhe (U3NUYECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HaOJIOJICHUE
¢bu3nueckux (MiIaBieHue BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHIEHCAIUsl BOJbI) U XUMUYECKHUX
(ropeHue cBeud, MpOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOIEHCTBHE Mela ¢ KUCIIOTOM) sIBJICHU, HAOII0JEHUE U OMMCaHHe
MPU3HAKOB MPOTEKAHUsI XUMUYECKUX peaklnil (pa3iokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusl,
paznoxxenue ruapokcuna menu (II) mpm HarpeBaHuu, B3auMoOAEHCTBUE kene3a ¢ pacTBopoMm coiu menu (II), mzyuenue
CIOCOOOB pa3/elieHHuss CMECEil: ¢ TMOMOINbI0 MarHuTta, (PUIBTpOBaHHWE, BbIMApUBaHUE, AUCTHILISAIMA, XpoMarorpadus,
IIPOBEJICHUE OYMCTKHU MOBAPEHHOM COJM, HAOJIIOJEHUE M ONMCAHUE PE3YJIbTaTOB MPOBEIECHHS ONBITA, WLIIOCTPUPYIOIIETO
3aKOH COXpPaHEHHUsI MACChl, CO3/IaHNE MOJIENe MOJIEKyY (IIapOCTEPKHEBBIX).



BakHeiuue npeacTaBUTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — asneMeHT M mpocroe BemecTBo. HaxoxkneHuwe kuciopoja B
npuponae, (Quanyeckue M XUMHUEecKue cBoilcTBa (peakuuu ropeHus). Oxcunpl. llpumenenne kuciopona. CnocoObl
MOJIYYEHHsI KHUCIOpOAa B J1a0OpaToOpuu W MpoMbIIUIEHHOCTH. KpyroBopor kucnopona B npupoge. O30H — amioTponHas
Moau(UKALIAS KHCIIOPOa.

TemoBoil 3QdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHE YpPAaBHEHMS, 3K30- U JHAOTEPMHUUYECKUE PEaAKIUU.
TonnuBo: yronb U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIIEHHE MTapHUKOBOro 3 (dekra, pazpyIieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Boopoja B Mpupoje, PU3NYecKrue U XUMUYECKHE CBOWCTBA,
npuUMeHEeHue, crnocoObl osydyeHust. Kuciorel u conu.

Monsipablit 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACBIIICHHBIE PACTBOPBL.
PactBopuMocCTh BeliecTB B Boje. MaccoBasi 10Js1 BEUIECTBa B pacTBope. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Poib
pPacTBOPOB B PUPOJIE U B )KU3HU YesoBeKa. KpyroBopoT Boasl B IpUpoie. 3arpsA3HEHUE IPUPOIHBIX BOoA. OXpaHa U OYMCTKA
IIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeguHeHuid. Okcunbl. Knaccudukanus OKCHAOB: cojieo0pa3yroniue (OCHOBHBIE,
KHUCJIOTHBIE, aMOTepHbIE) U HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue 1 XMMHUYECKHE CBOWCTBA OKCUIOB.
[TomyyeHue OKCUIoB.

OcunoBanusi. Knaccudukamnusi OCHOBaHWH: IMENOYM W HEPACTBOPHMMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHUH.
Pu3nyecKrue U XMMAYECKHE CBOMCTBA OCHOBaHMM. IlonyueHne 0OCHOBaHU.

Kucnorsl. Knaccudukarnus xucnor. Homenknarypa kucior. dusznyeckue M XUMHYECKHE CBOWCTBA KHUCIOT. Psip
aktuBHOCTH MeTtaiuioB H. H. bekerosa. [lonyuenne kucior.

Comu. HomeHnknatypa cosieil. @u3nueckrue U XMMUYeCcKre cBoicTBa cosell. [Tonydenue cosen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpPE/IETICHUE COAEpKaHUs KUCIOpoJa B BO3AYyXe, MOJIydeHHE, cOOMpaHHe, PacllOZHaBaHUE U U3YUYEHHE
CBOMCTB KHUCIIOpPO/A, HAOIIOJEHNE B3aUMOJCUCTBUS BEUIECTB C KUCJIOPOJIOM M YCJIOBUS BO3HUKHOBEHHUS M MPEKpPALEHUS



ropeHus (mokapa), 03HaKOMJICHUE ¢ 00pa3l[aMy OKCUJIOB U OMUCAHKUE UX CBOMCTB, MOJydeHUE, COOMpaHne, paclo3HaBaHUE U
U3Yy4YeHHE CBOMCTB BOjopojia (ropeHue), B3aumojeicTtBue Bojaopona ¢ okcugom meau (1) (Bo3MOXHO HCHONB30BaHHE
BUJICOMATEpPUAJIOB), HAOIIOJIEHUE OOpa3loB BEHIECTB KOJIMYECTBOM | MOJb, MCCJIEAOBaHHME OCOOCHHOCTEH pacTBOPEHUS
BEILIECTB C PA3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBIEHHUE PACTBOPOB C OMPEICIEHHON MAacCCOBOM JOJEH PacTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METaUIaMH (HaTpueM M KaJblieM) (BO3MOXKHO HCIIOJIb30BAHHUE BUICOMATEPUATIOB),
Hcce0BaHNEe 00pa3I0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOJECHNE U3MEHEHHSI OKPACKU UHJIMKATOPOB B
pacTBOpax KHUCJIOT MW IeJouel, h3ydeHue B3aumojiericTBus okcuna menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI, KUCIOT C
METaJUIaMU, PEaKLUil HEWTpalu3aluy, MOJy4eHHUE HEPACTBOPUMMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METaula APYTHM U3
pacTBOpa COJIM, pENIEHNE SKCIEPUMEHTAIIbHBIX 33]1a4 110 TeMe «BaxkHelue Kiaccbl HEOPraHMYECKUX COEANHEHUI.

Iepuonnueckuii 3akoH u Ilepumonnueckas cucrema xumudyeckux 3jaeMeHToB /I . MenneneeBa. Crpoenue
aToMoOB. XUMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMU

[lepBbie MOMBITKU KIaCCU(DUKAMKN XUMHUUYECKUX 3JEMEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U
HIEJIOYHO3EMEJIbHBIE METAJIJIbl, TaJOre€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE OO0pa3yroT aM(OTEepHBIE OKCHUIBI U
TUAPOKCHIBI.

[lepnonnueckunii 3akoH. Ilepmonnueckas cucrema xumudeckux snemMeHToB /. 1. Menneneesa. Koporkonepuonnas u
mumMHHOTIeproHas ¢Gopmbl [leprnonnueckoit cucreMbl xumudeckux anemeHToB J[. M. MenneneeBa. [lepronbl u rpymimsl.
DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTombl. DnekTponbl. CTpoeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB TMEPBBIX
20 xumunyeckux snemeHToB [lepuoanueckoit cucremsl [. Y. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO JIEMEHTA IO €0
nojoxeHuro B Ilepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XMMUUYECKUX AJIEMEHTOB, METAUNIMYECKUX U HEMETAUIMYECKUX CBOWCTB
0 TpyNIaM U MEPUOIaM.

3nauenue llepmoamueckoro 3akoHa u lleproguueckoil CUCTEMbl XMMHUYECKHX SJIEMEHTOB I Pa3BUTUSI HAYKU M
npakTuku. [{. 1. MenzaeneeB — yu€HbIN U IpaK1aHUH.

Xumuueckasi cBs3b. KoBajeHTHass (MOJspHAss M HEMOJSAPHAs) CBA3b. OJEKTPOOTPUIIATEILHOCTh XUMHUYECKUX
aneMeHTOB. lOHHas CBs3b.



Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHUS W BOCCTaHOBJICHUS.
OxucnauTenn U BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHrne o0pas3IoB BEIIECTB METAJUIOB U HEMETAIJIOB, B3aUMOJCHCTBHE THAPOKCH/IA IIMHKA C PAaCTBOPAMU KHUCIOT U
HIeJ04Yeii, MPOBEJIEHUE OIbITOB, WIIIOCTPUPYIOIIUX IPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (rOpeHue,
peaKIuu pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmunie ceéa3u

Peanuzanusi MEeXIpeAMETHBIX CBSI3€M MPU M3YYEHUU XMMHUHU B 8 KJIACCE OCYILECTBIISIETCS Yepe3 MCIOJIb30BAHHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATUM, TaK M TOHATHH, SBISIIOUIMXCS CHCTEMHBIMH [JIsl OTACNIBbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHSTHS: HAY4YHBIM (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CUHTE3, Kilaccuukanus,
NEPUOIUYHOCTD, HAOIIOICHIE, SKCTIEPUMEHT, MOJICTTMPOBAHNE, U3MEPEHUE, MOJICNb, SBJICHHE.

®uzuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbl, PaJuOaKTHUBHOCTh, MOJIEKYIIA,
AIIEKTPUYECKUM 3apsj], BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEeHHsI, KOCMOC, TIIaHEeTHhI, 383161, COHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpalbl, TOPHbIE MOPOJBI, IOJE3HbIE HCKOMAeMble, TOIUIMBO, BOJIHbBIC
PECYPCBL.

9 KUIACC

BemecTBo U XUMHYecKasi peakius

[leprnoanueckuii 3akoH. Ilepuogmueckas cucrema xumudeckux snemeHToB [[. M. MenpaeneeBa. CTpoeHue aTroMoB.
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJUs, KAIBIHSI U UX COCTUHEHUM
B COOTBETCTBHH C MOJIO’KEHUEM 3JIeMeHTOB B [lepuonudeckoii cucteMe U CTPOSHHEM MX aTOMOB.

CrpoeHnue BeliecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTANINYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILLECTBA OT
TUIIA KPUCTAUINYECKON PEIIETKU U BUJA XUMUYECKON CBA3H.



Knaccudukanus m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECKHME CBOMCTBA BEIIECTB, OTHOCAIIUXCA K
PAa3JIMYHBIM KJIACCaM HEOPTraHUYECKUX COCIMHECHUN, TEHETUYECKasl CBSI3b HECOPTaHUYECKHUX BEILIECTB.

Knaccudukanusa XuMUYECKUX peaKIUMid MO pPa3IMuHbIM MpU3HAKaM ([0 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY A(PEeKTy, M0 M3MEHEHUIO CTENEHEW OKHCIEHUS XMMUYECKUX AJIEMEHTOB, MO O00paTUMOCTH, MO
YUaCTHIO KaTaJau3aTropa). IK30- U dSHIOTCPMHUUCCKHUE PEaKIIUH, TEPMOXUMHUYECKUE YPAaBHEHUS.

[Tonarue o ckopoctu xumuuyeckoi peakiuu. [loHaTHe 00 0OpaTUMBIX M HEOOPATUMBIX XUMUUYECKUX PEAKIUSX.
[ToHsiTHE O TOMOTEHHBIX U TeTEPOreHHbIX peakiusx. [lonarue o karanuze. [loHsITHE 0O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIINU U TIOJIOKEHUE XMMUYECKOTO PABHOBECHS.

OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, JJICKTPOHHBIM OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIUH.
CocraBieHne ypaBHEHUN OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI C UCTIOIh30BAaHUEM METO/Ia SJICKTPOHHOTO OaiaHca.

Teopusi 2JIEKTPOIUTUYUECKON JUCCOUMAIMU. OJIEKTPOIUTHI M HEIJIEKTPOJUThl. KaTuoHbl, aHUMOHBL. MexaHu3M
JMCCOIMALIMM  BEIIECTB C pa3JIMUYHBIMM BHJAAMU XUMUYECKOM CBsi3u. Crenenb auccouuanvu. CuibHbIE W cla0bie
BJIEKTPOJIUTHL.

Peakuum woHHOro OOMEHA. YCJIOBHS NPOTEKAaHWS peaKIuii HOHHOTO OOMEHA, MOJHBIE U COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAHUU U COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOJIUTUUECKON THUCCOIUALINH.
KauecTBenHble peakunu Ha HOHBL. [IoHSTHE O THAPOIN3E CONEN.

Xumuueckuu IKcnepumenm:

03HAKOMJICHHE C MOJACIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHWYSCKUX BEIIECTB — METAIIOB M HEMETaJuIoB (rpadura
W ajMasza), CJIOXKHBIX BEIIECTB (XJOpUJa HATpHsl), HMCCIECIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakIuu OT
BO3JICUCTBUSA Pa3IMYHBIX (haKTOPOB, HMCCIEIOBAaHUE DJEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpPOIlecCa JIUCCOIMAIIUN
KHUCJIOT, IIeJIouel U cosiedl (BO3MOXKHO MCIOJb30BAaHUE BHJIEO MATE€pPUANIOB), MPOBEICHHUE OIBITOB, HWILTIOCTPUPYIOIINX
MIPU3HAKW MPOTEKaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHME OCajika, BBIACICHUE T'a3a, 0oOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaklvil (TOpEeHUEe, PEaKIUK Pa3fioKEeHUs, COCTUHECHUS),
pacno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBI0 KaYE€CTBEHHBIX PEAKIM HA MOHBI, PEUICHUE SKCIIEPUMEHTAIbHBIX
3aad4.

HeMeTasjibl M X cOeTUHEHUS
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OO6mast xapakTepucTUKa rajioreHoB. OCoOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpHbIE CTENeHu OoKucieHusa. CTpoeHue u
¢u3nyeckue CBOMCTBA MPOCTHIX BELIECTB — TaJlOTCHOB. XMUMHUYECKHE CBOICTBA Ha NpUMepe XJopa (B3aUMOJEHCTBUE C
MeTaUlaMH, HEeMeTajulaMH, IenodaMu). XJjopoBogopod. ComsHas KHCIOTa, XUMHYECKHE CBOWCTBA, TMOIY4YCHHE,
npuMeHeHue. JlefcTBue XJopa W XJOpPOBOJAOPOJA HA OpPraHU3M 4YeloBeKa. BakHeliue XJIOpHuIbl U UX HAXOXKIACHHUE B
IpUpoJIe.

Obmas xapaktepucTuka 3meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUSI.
Crpoenne u (pusnyueckue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA M CEPhbl. AJIOTPOINHbIE MOAU(PHUKAMU KUCIOPOAA U
cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOeHUE, (PU3NYECKHEe M XHUMHUYEeCKue CBOMCTBA. OKCHABI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHEe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENs
KJIacca KUCIIOT U cHelu(puueckre). XuMUYeCKUE peakinu, JIeXKaIUe B OCHOBE MPOMBIIIIICHHOT'O CITOc00a MOIy4eHUs CEPHON
kucnoThl. [lpuMenenne cepHoil kKMCHOTh. CONM CEpHOM KUCIOTHI, KayeCTBEHHAsl peakuus Ha cyiabdar-uoH. HaxoxneHue
ceppl U e€ COeNMHEHUH B MpUpoe. XMMUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH CpeIbl COCTUHEHUSMU Cepbl (KHUCIOTHBIC
JOXAM, 3arpsi3HEHUE BO31yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.

OO0mas xapakTepucTuka 351eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.
A30T, pacmpocTpaHeHue B mpupoje, GuU3N4ecKue M XUMHUYEcKue CBocTBa. KpyroBopoT azora B mpupoge. AMMHak, €ro
¢usnyeckue U XMMHYECKHE CBOMCTBA, MOTyYeHHe U npuMeHeHue. Con aMMOHMS, UX (PU3NUECKHE U XUMUYECKUE CBOMCTRA,
npuMeHeHnne. KadecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €€ moiydyeHue, GU3NIECKUe U XUMUYECKHUE
cBoicTBa (00IIME Kak MpEeACTaBUTEN KJacca KHUCJIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayeCTBe MUHEPAIBHBIX YHOOpeHWH. XUMHUYECKOE 3arps3HEHHE OKPYKAIIIeH Cpelbl COSAMHEHHMSIMH a30Ta (KUCIOTHBIC
JOKJIM, 3arps3HEHHUE BO3ayXa, MOuBbl U BOJoEMOB). dochop, ammorpornnsie Momudukauuu ¢ocdopa, usznueckue u
xumuueckue cpoictBa. Oxcua ¢ochopa (V) u docdhopnas kucrnora, pusnueckue U XUMUYECKUE CBOWMCTBA, MOJIyUEHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX YOO PEHHUIA.

Obmas xapakrepucTuka 3meMeHToB [VA-rpymnmbsl. OcOGEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUS.
VYrnepoa, aniaoTponHele MOAU(GUKALKN, pacIpOCTpaHEHHE B MPUPOAE, PU3NUECKHE U XMMHUYECKHE CBOMCTBA. AJCOpOLMSL.
Kpyrosopor yriepona B mpupone. Okcuabl yriepona, MX (U3MYECKHEe M XUMUYECKUE CBOMCTBA, JIEHCTBUE Ha YKUBBIC
OpraHu3MBbl, TONy4eHHEe W TMPHUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHbIE C okcuaoM yriepoaa (IV), rumotesa

11



r7100agbHOr0 MOTEIUVICHHS KJIMMaTa, MapHUKOBBIN 3(dexT. YronpHas Kuciora u € coiu, uX GUu3uYecKue U XUMUYECKUE
CBOMCTBa, IOJlyueHUEe U npuMeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-MOHBI. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTU U CEIbCKOM XO3SIICTBE.

[lepBoHauanbHble MOHATHS 00 OPraHWYECKMX BEIIECTBAX KaK O COEIMHEHMSX yriepona (MeTaH, 3TaH, 3THJIEH,
alleTUJICH, 3TaHOJI, TJIULEPUH, YKCyCcHas kuciorta). [IpupoaHble HCTOYHUKHN YIIIeBOJOPOIOB (yroib, IPUPOIHBINA ra3, HedTh),
MPOAYKTHI UX NepepaboTku (OeH3UH), X POJb B OBITY U MPOMBINIIEHHOCTHU. [IoHATHE O OMOTOrMYeCKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — U UX pOJIM B KU3HU 4eloBeKa. MarepuaabHOE €IMHCTBO OPraHMYECKUX M HEOPraHWYECKUX
COCIMHEHUM.

Kpemuuii, ero ¢pusnyeckue U XUMUYECKUE CBOMCTBA, NOJydyeHUEe U npuMeHeHrne. CoeMHEHHsI KPEMHUS B IIPUPOJIE.
O6mme npencraBnenuss 06 okcume kpemuaus (IV) m xkpemuueBoir kucnore. CwiIMKaThl, UX HCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BakHeWIne CTpoUTENbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH, Xkene300eToH. [Ipodiaemsl
0€30IMaCHOI0 UCIIOJIb30BAaHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3yuyeHue 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEJECHUE Kaue€CTBEHHBIX peakluid Ha
XJIOPUJI-MOHBl U HAONIOACHUE MPU3HAKOB MX MPOTEKAHMS, OMBIThL, OTpakarouue (pU3NYEeCKHe MU XUMUYECKHE CBOMCTBA
rajJJoreHOB M HMX COEAMHEHHH (BO3MOXHO HCIOJb30BaHUE BHAEOMATEPUANIOB), O3HAKOMJIEHHME C OOpa3lamMu XJIOPUJIOB
(rajoreHn1I0B), O3HAKOMJIEHHWE C oOpaslaMu cepbl U €€ COCAMHEHUSIMU (BO3MOXHO HCMOJB30BAaHUE BHJICOMATEPHUAIIOB),
HaOJI0/IeHNe Tpoliecca OOYIIIMBAHUS caxapa Mo AeMCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3YY€HUE XUMHUECKUX
CBOMCTB pa30aBJIEHHON CEPHOW KUCIIOTHI, TPOBEICHUE KaYeCTBEHHON peakluy Ha Cyib(aT-uoH U HaOJ0/IeHHe Mpu3HaKa eé
IPOTEKaHMs, O3HAKOMJIEHHE ¢ (M3WYECKUMHU CBOMCTBaMHU a30Ta, Gochopa U MX COCAUHEHHM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), 00pa3llaMu a30THBIX U (POCcHOPHBIX yHOOpeHHUi, MOIydeHrue, cCOOMpaHue, paclo3HaBaHue U HU3Y4YEeHUE
CBOMCTB aMMMaKa, MPOBEIECHUE KAYECTBEHHBIX PEAaKIM Ha MOH aMMOHUSA U (ochaT-UOH M HU3y4EHUE MPU3HAKOB HUX
NPOTEKAHMS, B3aUMOJACHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHCIOTBI C MEAbI0 (BO3MOXKHO  HMCIOJb30BAHHE
BUJICOMATEPUAJIOB), H3y4yE€HUE MOZEJEeH KPUCTAUIMYECKUX PEMETOK anMmasa, rpaduta, (ymiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHBOrasa, MOIY4YEHHE,
coOupaHue, pacno3HaBaHUE W M3YUYEHHE CBOMCTB YIJEKUCIOro ra3a, MpOBEACHUE KAUECTBEHHBIX PEaKIMi Ha KapOoHAT U

12



CUJIMKAT-UOHbl M HM3YYCHHE MPU3HAKOB HMX IMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHEN CHJIMKATHOM MPOMBIIIJIEHHOCTH,
pEIICHUE YKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BakHehIne HeMeTaulbl U UX COCTUHECHUS.

MeTtaJiibl M MX COEIUHEeHMSI

OO6m1as xapakTepUCTUKa XMMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX ToyioxkeHus B [lepuoandeckoit cucreme
xuMuueckux siemeHToB J[. M. MenneneeBa u cTpoeHusi aromMoB. CTpoeHHe MeTaiioB. Merauinueckass CBsA3b H
METAJUINYECKAs] KPUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUN psi HAIPSHKEHUN MeTauioB. u3nyeckue u XuMU4eCcKue
cBoiicTBa MeTayioB. OOmME CIOCOOBI MOMydeHUsT MeTaToB. [IoHSATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI
ux oT koppo3uu. CriaBsl (CTajlb, YyT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOC TH.

[Ilenounbie MeTauibl: TOJ0XKEeHUE B [lepronnueckon cucreMe xumuueckux aineMmeHToB /. . MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHue B npupoae. PU3nyeckre U XMUMUYECKUE CBOWCTBA (Ha mpuMmepe Hatpus U Kamusi). OKCcUIbl U
TUJPOKCUJIBI HATPUS U Kanud. [[puMeHeHne 1IeTOYHbIX METAJVIOB U UX COCMHEHUN.

[le10uHO3EMENIBHBIE METAJIIBI MATHUM U KAJIBIMI: TT0J0KeHUE B [leprnonndeckoi cucteMe XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE UX AaTOMOB, HaXOXJI€HUE B mpupoae. PU3NUYECKUE U XUMUUYECKUE CBOMCTBA MAarHusl M KaJbIIUA.
Bakneiimue coeqmHeHNs Kalblus (OKCHI, TUAPOKCUT, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHCHHS.

AsnroMuHUN: TIoNo)keHUE B llepuogumueckoit cucreme xumuueckux sneMeHToB [[. M. MeHneneeBa, ctpoeHne aTtoma,
HaxoXJIeHHe B npupojae. Ousndeckue U XUMUYSCKUE CBOMCTBA aTtOoMUHUS. AMQOTEepHBbIC CBOWCTBA OKCHJA U THJIPOKCHIA
ATIOMUHUSL.

Keneszo: nmonoxenue B Ilepmonmyeckon cucrteme xumuueckux dsjiemMeHToB J[. M. MenneneeBa, cTpoeHwe arToma,
HaxoXJieHue B npupoje. duznueckrue u XUMUYECKUE CBOMCTBa xkeje3a. OKcuabl, THAPOKCHIBI U coiu kene3a (II) u sxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMu METaUIOB U CILJIaBOB, UX (PU3MYECKHUMHU CBONCTBAMH, M3YYCHHUE PE3YJIbTATOB KOPPO3UHU
METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHAA KajbllUs U HATPHUS C
BOJIOM (BO3MOXKHO HCITOJIb30BaHUE BHJIEOMATEPHAJIOB), HCCIICIOBAaHNE CBOMCTB KECTKOM BOIBI, MPOIECca TOPEHHUS JKejle3a B
KHCJIOpOoJie (BO3MOXKHO HCIIOJIb30BAaHHUE BHJICOMATEPUATIOB), MPU3HAKOB ITPOTEKAHHMS KAYECTBEHHBIX PEAKIUM Ha HOHBI:
MarHusi, Kajbllusi, aqroMuHus, nuHka, xene3a (1) m xeneza (III), menu (II), HabmoneHue W omMcaHUE MPOIIECCOB
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OKpallMBaHUs IUIAMEHU MOHAMHU HATpUS, KalIHs W Kalblus (BO3MOXXHO HMCHOJIb30BAaHHUE BUIAEOMATEPUATIOB), UCCIIECIOBAHUE
aM(pOTEpHBIX CBOMCTB THJPOKCHJA ATIOMUHHUS M TUIAPOKCUAA LHMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad IO TeMe
«BaxHenmmre MeTamibl U UX COCTUHECHUS.

XUMHA ¥ OKpPYKAIOLIasi cpeaa

BemectBa u Marepuasibl B IIOBCEIHEBHOM »KU3HM 4eEJIOBEKAa. be3omacHoe MCIOIb30BAHME BELIECTB U XUMHUYECKHUX
peakuuii B ObITy. [lepBasi moMols Mpy XUMHUYECKUX 05KOTaxX U OTPaBIICHUSX.

XHUMUYECKOE 3arps3HEHUE OKpYKaroUed cpelnl (MpeaesibHas JOoNmycTHUMas KOHIEHTpanus BemiecTs, nainee — [1JIK).
Ponb XxuMuu B perieHNH 3K0JIOTMYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

M3ydeHrne o0pas3IoB MaTepPHAIOB (CTEKIIO, CIUIABbl METAIIJIOB, TOJIMMEPHBIE MaTEPHAIbI).

Mexcnpeomemnbnie ceasu

Peanmszanusa MeXnpeIMETHBIX CBA3EH IPU M3YYEHUH XUMHH B 9 KJIacce OCYIIECTBIISIETCS YEPE3 UCIIOIb30BaHUE KAK
OOIIMX €eCTEeCTBEHHO-HAYyYHBIX TMOHSATUH, TaK W TIOHATHH, SIBISIIONIUXCS CHUCTEMHBIMH [JIsl OTACNIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAYyYHBIM (DaKkT, TMUIOTE3a, 3aKOH, TEOPHs, aHalU3, CUHTE3, Kilaccuukanus,
NEPUOIUYHOCTh, HAOIOJEHHE, HKCIEPUMEHT, MOJECIUPOBAHME, U3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBBIA 3(QEKT,
TE€XHOJIOTUSI, MATEPUAIIBI.

@®usuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIbI, PaJIAOAaKTUBHOCTb, MOJIEKYJIA,
ANEKTPUUYECKHUI 3aps]l, TPOBOJAHUKH, MOTYNPOBOJAHUKHU, AUAIEKTPUKU, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIlleCTBa, ra3, PaCTBOP, PAaCTBOPUMOCTh, KPUCTAJIIIMYECKasl pEIIETKa, CIIIaBbl, (PU3MUECKUE BETUYUHBI, € TUHULIBI
U3MEPEHUsl, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJIHIIE.

buonorusi:  ¢gorocunTe3, abixanwe, Ouocdepa, SKocUcTeMa, MHUHEpalIbHbIE  yAOOpPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JIEMEHTHI, IIUTATEIILHBIC BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOAIbI, IOJIE3HBIE MCKOMAEMbIE, TOIJIMBO, BOJHBIE

pECYpPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 10 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMgHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrpaMMBl OCHOBHOrO OOIIEro oOpa30BaHMS JIOCTUTAIOTCS B XO0JI¢ OOy4YCHHS
XUMHUM B €IUHCTBE Yy4eOHOW W BOCHHUTATEIBHON JEATEIbHOCTM B COOTBETCTBUU C TPATUIMOHHBIMU POCCHUCKUMHU
COLIMOKYJIBbTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TIPUHSTHIMUA B OOIIECTBE MTpaBUIaMU U HOPMaMH TTOBEJCHUS
U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLUATIU3AIIUN 00 yUJaroIINXCsl.

JIM9HOCTHBIE pEe3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOJCTBOBATHCS CHUCTEMOW TO3UTHBHBIX
LEHHOCTHBIX OPUEHTALUI U PACIIUPEHUE OMbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUIICHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUYECKOMY M HAyYHOMY HACJICAHIO, MOHUMaHUS
3HAUYCHHUS XMMHYECKONW HAyKW B JKU3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAACTh JIOCTOBEPHON HH(pOpMaIuen o
MEePEAOBBIX JTOCTHKEHUSX U OTKPBITUSX MUPOBON M OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
YCTPOWUCTBE MUpa U 00IIeCTBA;

2) rpaskIaHCKOr 0 BOCTIUTAHMS

MPEACTaBJICHUS O COIMAIBHBIX HOPMaxX U MpaBUIaX MEXIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTHMBE, KOMMYHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4eOHOMCCIEAOBATEIbCKOM, TBOPUYECKOW M JPYrUX BHJAX JEATEIHLHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JIESITEIHLHOCTH MPHU BHITIOJHEHUH YY€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUN
XUMHUYECKUX DKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX IMPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHHWIO M B3aMMOIIOMOIIU B
TpoIecce ATON y4eOHOM JesTEIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TMOBEICHHE U MOCTYNKH CBOMX TOBAPHIIECH C TO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS TTOCIEICTBUN IMOCTYIIKOB;

3) HEHHOCTU HAYYHOI'O IIO3HAHUS:

MHPOBO33PEHYECKUE TTPEJCTABICHUS O BEIIECTBE U XUMHYECKOM pEaKIMu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKM W COCTABJIIONIME OCHOBY JJIi TOHMUMAaHMS CYIIHOCTU HAy4YHOM KapTHUHBI MHUpa, NPEACTaBICHUA 00
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OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON CPEAOH, O PO XUMHUH B MO3HAHUU
ITUX 3aKOHOMEPHOCTEM;

MM03HABATENbHbIE MOTUBBI, HAIPABIECHHbBIE HA MOJYYEHUE HOBBIX 3HAHUM MO XMMHUHU, HEOOXOAUMBIE ISl OOBSICHEHUS
HAO0JII0O1aEMBbIX TPOLIECCOB W SIBJICHUM, IMO3HABATEJIbHOM, MH(POPMALMOHHOW M YUTATEIbCKOH KYyJIbTYpbl, B TOM 4YHCIE
HABBIKOB CAMOCTOSITEIbHOW pabOThl € Y4eOHBIMM TEKCTaMHU, CIPABOYHON JMTEPATYpPOM, MOCTYMHBIMU TEXHUYECKUMU
CpeacTBaMH MH(POPMALIMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YYCHHIO U TTO3HAHUIO, TF0003HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOO0OPa30BaHUIO, POEKTHON U
UCCJIeI0BATENbCKOM A TENHHOCTH, K OCO3HAHHOMY BHIOOPY HAIPABIIEHHOCTH U YPOBHS 00YUYEHUS B JabHEUIIEM;

4) popMupoBaHusi KYJbTYPbI 3/I0POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'0 OTHOIIEHHSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3/10POBBIN 00pa3 KU3HHU,
OCO3HAHME TIOCJIEJICTBUM U HENPUSTHE BPEAHBIX TMPUBbIYEK (YMOTpPeOJEHUs aJKOrojis, HAPKOTUKOB, KYypEeHHS),
HEOOXOAMMOCTH COOJIO/IEHUsT TTPaBUI OE30MAaCHOCTH MPH OOpPAIEHUH C XMMUYECKMMH BEIIECTBAMHU B OBITY M peajbHOU
KU3HU;

5) Tpy10BOro BOCIMTAHMS:

UHTEpPEC K MPAKTHUYECKOMY HM3YYEeHHIO Tpodeccuid U TpyAa paziuyHOro poja, YBaXXEHUE K TPYAy U pe3yJibTaraM
TPYJIOBOM NEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIM BBIOOD
WHJUBUTYaTbHON TPAeKTOpUHU MPOAOHKEHHUS 00pa30BaHUs € Yy4ETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEemHOW Npo(ecCHOHATbHOW AEATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX
YMEHHI, TOTOBHOCTb aJJaliTUPOBATHCS B TPO(hEeCCUOHATILHOM cpe/ie;

6) AK0JIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€I1eCO00pa3HOe OTHOIICHHWE K MPUPOJE KAaK UCTOYHUKY >KU3HH Ha 3eMJje, OCHOBE €€ CYIIEeCTBOBaHUS,
MOHUMAaHUE LIEHHOCTH 3/I0POBOT0 U 0€30I1acHOro o0pasza *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (hU3MUECKOMY
U TICUXMYECKOMY 3/I0POBbI0, OCO3HAHHE LIECHHOCTH COOJIIOICHUS MTpaBuJl 0€30M1aCHOI0 MOBEAEHUS MIPU padOTe C BEUIECTBAMH,
a TAK)KE€ B CUTYAILUAX, YTPOKAOIIUX 300POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTU NMPUMEHSTh 3HAHUSI, TIOy4aeMble TIPU U3YUCHUM XUMHUH, JIJISl PEIICHUS 33]1a4, CBSI3aHHBIX C OKpYKaIoIen
MPUPOIHON CPENOH, AJIs MOBBIILIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYphl, OCO3HAHUS TJI00AIBHOIO XapaKTepa 3KOJIOrMYEeCKUX

16



npoOJieM U MyTel UX PelIeHUs MOCPEACTBOM METO0B XUMUH, HKOJIOTUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B [TI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLUAJIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meTanpeIMETHBIX pEe3ylbTaTOB BBIACISIOT 3HAYMMBbIE HJIs1 (POPMHUPOBAHUS MUPOBO33PEHHS OOLICHAYUYHBIE
NOHATHUSA (3aKOH, T€OpUsl, IPUHIIMII, TUTIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTaX M IMO3BOJSIOT Ha OCHOBE 3HAHUW U3 JTHUX MNPEeIMETOB (POpMUPOBATH
IpPEICTaBICHUE O IEJIOCTHOM HaydyHOW KapTHHE MHpa, U YyHUBEpCalbHble YydeOHble naelcTBUsl (TIO3HABaTeNbHBIC,
KOMMYHUKATHUBHBIE, PpErYyJISATUBHBIE), KOTOpblE O0OECHEYMBAIOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU AESITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE y4eOHbIe 1eiiCTBUS

Ba3oBble JJornueckue aeMcCTBUSA:

YMEHHS HCIIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIICHHS MPU OCBOCHHWM 3HAHMI: PACKpBIBaTh CMBICI XUMHUYECKHX
NOHATUN (BBLACNATh WX XapaKTEpHbIE NPHU3HAKM, YCTAHABIMBATH B3aUMOCBA3b C JPYrMMH MOHSTHUSIMH), HCIIOJIb30BaTh
HNOHATUS JJIs1 OOBSCHEHUS OTHENbHBIX (PAKTOB M SBJICHHUM, BBIOMPAaTh OCHOBAHUA M KPUTEPUM IS KiacCU(UKALUU
XUMUYECKUX BEIIECTB M XMMHUYECKUX pEaKlMil, YCTaHABJIMBATh MNPUYMHHO-CIECICTBEHHbIE CBA3M MEXKIY OOBEKTaMU
U3YUYEHUs, CTPOUTD JIOTUUECKHE pacCy aAeHUs (MHAYKTUBHBIE, TEAYKTUBHBIC, 10 aHAJIOTUN), J1€1aTh BHIBOJbI U 3aKJIIOUEHUS;

yYMEHHE MPUMEHATHh B MpPOLIECCE MO3HAHUA MOHATUS (MPEeIMETHbIE U METaIllpeIMETHbIE), CUMBOJIUYECKUE (3HAKOBBIEC)
MOJIENH, HUCMOJb3yeMble B XHUMHH, MPEoOpa3oOBbIBaTh UIMPOKO MPUMEHSEMble B XUMHUHU MOJEIbHbIE MPEACTABICHUS —
XUMUYECKUM 3HAK (CMMBOJ 3JIEMEHTA), XUMUYecKkas GopMysa U ypaBHEHUE XUMHUUYECKON peakIMi — MPU pEeUIeHUU y4eOHO-
NO3HABATEJBHBIX 33/]a4, C YUETOM ITHX MOJAEIbHBIX IPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYLLIECTBEHHBIEC IPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB M XMMHUYECKHUX PEAKIMil, BBIABISATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICZICTBEHHBIE CBSI3U U IIPOTHBOPEUHNS B U3y4aeMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble ucciienoBare/ibcKue 1eHCTBUA:

YMEHHE HMCIOJb30BATh ITOCTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHHUS, a TAK)KE€ B KaU€CTBE OCHOBBI IS
(opMUpPOBaHUS TUIIOTE3BI 10 MPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBbIX CYKICHUII;
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MpUOOpETeHHE OIbITa MO TUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUI0 YYEHHYECKHX SKCIEPUMEHTOB, YMEHHE
HaAOJI0aTh 32 XO/A0M IIpoIecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €r0 Pe3yJsbTaT, GOpMYyIUpOBaTh OOOOIIEHNS U BBIBOJIBI
10 pe3yibTaTaM MNPOBEAEHHOrO OIbITa, UCCIEAOBAHUS, COCTABIATH OTYET O MPOJEIAaHHON padoTe.

Pabora ¢ undopmanuei:

yMEHUE BbIOMpaTh, aHAJU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIUIO PA3JIMYHBIX BUAOB U (HOpM Ipe/ICTaBICHMUS,
MOJIy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (Hay4HO-TOMYJISIpHAS JUTEPATypa XUMHUUYECKOTO COAEP>KAHMS, CIPAaBOYHBIE MOCOOMUS,
pecypcbl HTEepHETa), KpUTHUECKH OILICHUBATh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NMPUMEHSATh pa3IMuHbIE METO/bI U 3aIPOChl IPU TIOUCKE U 0TOOpEe MHPOPMALIMM U COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOAMMBIX JJIs1 BBIIIOJIHEHUSI Y4EOHBIX M NO3HABATENbHBIX 3aau OIpPEIeIEHHOrO TUIIA, IPUOOPETEHUE OMbITa B 001aCTH
UCTOJBb30BaHUsT MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBIAQJ€HHWE KYJIbTYpOH AaKTHBHOTO HCIIOJIb30BaHUS
pa3IUYHBIX IIOUCKOBBIX CHUCTEM, CAaMOCTOATENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMYy MpEACTaBIECHUS HH(OpMaluu u
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXEMaMHM, JuarpamMmmamu, Apyrumu ¢Gopmamu rpadukd U UX
KOMOMHAIIUAMU;

YMEHUE MCIOJIb30BaTh U aHAJIU3UPOBATH B MpOILECCE YUYEOHOM M HCCIEN0BATENbCKOM IEATENbHOCTH WH(OPMAILUIO O
BJIMSIHUU MTPOMBIIIUIEHHOCTH, CEJIbCKOT0 X034iCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU CPEIbI.

KomMmyHnkaTuBHBIE YHMBEpPCAJIbHbIE YUeOHbIe AelicCTBUS:

YMEHHMS 33J1aBaTh BOIMPOCHI (B X0J€ Avasiora U (WiaM) IUCKYCCUM) MO CYUIECTBY OOCYKIaeMOil TeMbl, (POPMYIUpPOBAaTh
CBOM IPEJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHMS IIPEJI0KEHHOM 3a7auH;

YMEHHS TPEJICTABIATh MOJTYYEHHbIE PE3yJIbTaThl MMO3HABATEILHON JEATENBHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaxX;
JIeNIaTh IPE3EHTALUI0 Pe3yJbTATOB BBIIOJHEHMS] XHMHUYECKOrO HKCIEpUMEHTa (J1abopaTOPHOrO OmbITa, J1abopaTOpHOU
paboThI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUE€OHOIO IIPOEKTA);

YMEHHUSI y4yeOHOrO COTPYJHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM ITO3HABAaTEIbHOM M HCCIIEAOBATEIbCKOM
JESTENHOCTA TPU PEIICHUH BO3HUKAIONIIMX MPOOJIeM Ha OCHOBE Yy4E€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS TMO3ULIUN
(0OcyxneHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX EHCTBUI, ONpeaesieHue KpUTEPUEB MO
OLIEHKE KaueCTBa BBIIIOJIHEHHOW paOOThI U APYTHE).

PerynsiTuBHBbIC YHHBepcaibHbIe YUeOHbIe 1eiliCTBUS:
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YMEHHE CaMOCTOSTEIbHO OMPENESNATh IIeNM JEATEIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIATH, KOHTPOIUPOBATh U TPHU
HEOO0XOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENIBHOCTb, BBIOMPaTh Hanbosee 3(h(peKTUBHBIE CIOCOOBI peleHUs] YYeOHBIX U
MO3HABATENBHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABIATh WM KOPPEKTUPOBATH NPEUIOKEHHBIA aITOPUTM JNEHCTBUN TIpHU
BBITOJIHEHUY 3aJaHUH ¢ y4ETOM IMOydeHHUs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMIX, OICHUBAThH
COOTBETCTBHUE TMOJYYEHHOIO pe3yibTara 3asBICHHON LeAM, YMEHUE MHCIIOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,
npejiaraeMbple B yCIIOBHH 3a/IaHUH.
MNPEIAMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMeTHBIX PpE3yJbTAaTOB IO OCBOEHUIO 0053aTENbHOIO COJAEPYKAHUS, YCTAHOBJIEHHOI'O JIAHHOM
(denepanbHONl pabouell IMPOrpaMMoOil, BBIAEIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
neicTBuid, ciennduueckre sl TpeaMeTHON 00JacTh «XUMHUS», BUIBI ACATEIHLHOCTH MO MOJYYSHHIO HOBOT'O 3HAHUS, €ro
UHTEPIpETaluy, NpeoOpa30BaHUI0 U IPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIUX.
K xoniy o6yuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJHKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
OO0 y4YarIIMNXCs YMEHUM:
e PAaCKphIBaThb CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJEKYJa, XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO,
CIIO’)KHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJICKYJIsIpHAs
Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISpHAs Macca, MaccoBasl JOJisi XMMUYECKOro 3JIEMEHTa B COEIMHEHUH,
MOJISIPHBIN 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEIHPHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKast
peakiusi, Ki1accu(uKalus peakuil: peakiuy COSAMHEHHUS, PEaKIUU Pa3JIoKEHUs, peakluu 3aMeUIeHHs], peaKklnuu
00OMEHa, dK30- U IHJIOTEPMUUYECKHE PEAKIMHU, TEIIOBOM 3(PPeKT peakuuu, siApo aToMa, IEKTPOHHBIN CIOW aToma,
aTOMHasi OpOUTaib, paguyCc aTOMa, XUMUYECKas CBSI3b, MOJISPHAsl U HENOJSIPHAsl KOBAJIEHTHAs CBA3b, MOHHAsS CBS3b,
MOH, KaTHOH, aHWOH, PacTBOP, MaccoBast 10JIsl BEIIecTBa (IIPOLIEH THAsI KOHLIEHTPALKs) B PaCTBOPE;
e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH 3TU MOHATHS IIPU ONUCAHUU BEILECTB
U UX IIPEBPALCHUN;
e HCHOJb30BaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJIECHUS (DOPMYIT BELIECTB M YPABHEHUN XUMHUECKUX PEaKLIUi;
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OTpEeNEesTh BAJIEHTHOCTH AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUAX, CTEMCHb OKHUCJICHHUS JJIEMEHTOB B
OMHAPHBIX COEAMHEHUSX, MPUHAUIEKHOCTh BELIECTB K ONpPENEIEHHOMY KJacCy COEIMHEHUN mo Qgopmyrnam, BUA
XUMHYECKOH CBsI3U (KOBaJICHTHAS M HOHHAS) B HEOPTaHMYECKUX COCAMHCHUSX;

packpbiBath cMmbicn llepuonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTpUPOBATh NMOHMMAHUE IMEPUOANYECKON
3aBUCHMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX MOJIoKeHUs B Ileproanueckoit cucreme, 3aKOHOB COXPaHEHUS
MAaccChl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUCHHsI, 3aKOHa ABOTaJIpo;

OIKCHIBaTh M XapaKkTepu30BaTh TaONM4yHy0 Gopmy llepmoanyueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3invaTh
MOHATHUS «rJIaBHas noArpynmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpymnma)», mansie U OOJbIIME TEPHOIHI,
COOTHOCHUTH 0003Ha4YeHUs1, KOTopble uMeroTcst B Tadmune «llepuoanueckas cucrema xumudeckux snementon J[. U.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa,
o011Iee YUCIIO AIEKTPOHOB U PaCHpe/iesICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATH XUMUYECKUE IJIEMEHThI, HEOPTaHMUECKHUE BEIIECTBA, XUMUUECKUE peakiinu (TI0 YUCITY U COCTaBy
YJacCTBYIOILIMX B PEaKLUU BEUIECTB, 110 TEIJIOBOMY 3(PPEKTy);

XapaKTepHU30BaTh (ONMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB PAa3JIMYHBIX KJIACCOB, OATBEPKIasi ONMCaHHUE
pUMepaMH MOJEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINUX XUMHUUYECKUX PEaKIU;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IMPOTEKAHMS
XUMHYECKHUX TPEBPAIICHUI B Pa3TUIHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JI0JIF0 XUMUYECKOIO AJIEMEHTA
1o ¢opmyse COeTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOANUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peaxiuu;

MPUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTEIHHON MAEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CUCTEMAaTHU3alINIO, KJIacCU(UKAIINIO, BBISIBIICHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€W — ISl U3Y4EHHS CBOMCTB BELIECTB
U XUMHYECKUX PEaKIui, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHUSA — HAOIIOJEHUE, U3MEPEHUE, MOACTUPOBAHUE,
HKCIIEPUMEHT (pealbHbIN U MBICIEHHBIN);

CJIEZIOBATh IpaBUJIaM IOJIb30BaHUSI XMMHUYECKON MOCYI0M M JJabopaTOpHBIM O00OpYyIOBaHUEM, a TAaKKE IpaBUIIaM
oOpaleHNs ¢ BEeIIeCTBAMU B COOTBETCTBUU C HHCTPYKIUSMU T10 BBITIOJTHEHHIO Ta0OPATOPHBIX XUMHUYECKUX OTIBITOB
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[0 TOJIYYEHUIO M COOMpPAaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), NMPUTOTOBIEHUIO PAacTBOPOB C
OIpEeAEIIEHHON MacCOBOW J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U IPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI
10 pacClO3HABaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOIIBIO HHJIUKATOPOB (JJaKMYC, (PeHON(PTANIECHH, METHIIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaxaTh COPMUPOBAHHOCTD Y
O0y4YaroIIMXCs YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: XUMUUECKUN JJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH,
IIPOCTOE BELLECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTCIIEHb OKUCIICHMS, XUMHUYECKas
peakiusi, XUMHYECKas CBsI3b, TEIUIOBOW J(PQPEKT peakuuu, MOJb, MOJSIPHBIA OOBEM, PacTBOp, SJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DBJCKTPOJIUTUYECKAsT JUCCOLMAIMS, PpEaKIUu HMOHHOTO OOMEHa, KaTalu3aTtop, XUMUYECKOE
paBHOBecHE, OOpaTUMblE M HEOOPAaTUMBIE PEAKIUH, OKUCIUTEIIbLHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEIND,
BOCCTAHOBHTEIIb, OKUCJICHHE M BOCCTAHOBJICHHE, AJIJIOTPOMUs, aMPOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJECHTHas,
MOHHAs, METAUIMYECKas), KpUCTAUIMUECKas pemiérka, KOppOo3Us METajuIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOU
peakuuy, npenenpHo ponycrumas konuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX NOHATUNA U MIPUMEHSTh 3TH IOHATHS IIPY ONHCAHUY BEILIECTB
Y UX MPEBPALLECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYII BEHIECTB U YPABHEHUM XUMUYECKUX PEAKIUI;
OIPEACIIATh BAJCHTHOCTH U CTEIEHb OKUCIICHUS XMUMUYECKHUX DJIEMEHTOB B COCAUHEHUAX Pa3IMYHOIO COCTaBa,
NPUHAAJICKHOCTh BEIIECTB K ONpeNeléHHOMY KIlaccy COeAMHEHUuM 1o ¢GopMylaM, BHJA XHMHUYECKOW CBSI3U
(KOBaJIEeHTHAsl, MOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COECIUHEHMSX, 3apsi/i MOHA M0 XUMUYECKou (opmyie,
XapaKkTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTALIMYECKON PEIIETKA KOHKPETHOTO
BEIECTBA;

packpbiBath cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa u 1eMOHCTpUPOBATH €r0 IOHMMAHUE: ONMCHIBAThH U
XapakTepu3oBarh TaOinuHyo (opmy Ilepuoanueckoil cucTeMbl XMUMHUYECKHUX 3JIEMEHTOB: pa3nyaTh IMOHSATHUS
«rnaBHas noArpynmna (A-rpynmna)» u «mmodounas noarpymnmna (b-rpymmna)y, mansie 1 00JbIINE TEPUObI, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaONHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB

21



XUMUYECKUX IJIEMEHTOB (COCTaB M 3apsAll siapa, 00IIee YUCI0 AJICKTPOHOB M PACHpEeICHUE WX IO AJIEKTPOHHBIM
CJI0sIM), OOBSCHATH OOITHE 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COSIMHCHHI B MpejesiaX MajIbIX
MIEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIUPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMUUYECKUE PEAKIIUH (110 YUCITY U COCTaBY
YJaCTBYIOIIMX B PEAKIMHM BEIIECCTB, MO TEIJIOBOMY 3(D(EKTy, M0 MU3MEHEHHIO CTEIEHEH OKHCICHHUS XUMHYCCKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMIME M CIeNU(UUCCKHEe XHMHYCCKHE CBOMCTBA IMPOCTBIX M CIIOKHBIX BEIIECTB,
MOATBEPXK/asi OMUCAHUE TPUMEpPAMH MOJEKYJAPHBIX M HMOHHBIX YPABHEHUU COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuu;

COCTAaBJISITh YPABHEHUS BJIEKTPOJUTHYECKOW TUCCOLMALMM KHUCIIOT, IIEJI0YEW M COJEM, MOJIHBIE U COKPAIIEHHBIE
ypaBHEHHUsI peakIMii MOHHOrO OOMEHa, YpPaBHEHMS peaKIui, MOJITBEP)KIAIOIIMX CYIIECTBOBAHUE T'€HETHYECKOM
CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPaCKpbIBaTh CYIIHOCTbh OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMKA TOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO
OaaHca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTHM MPOTEKAHUS XUMHYECKUX
MPEBPAICHUN B Pa3IUUYHbBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIKO XUMHUYECKOTO AJIEMEHTA
o opMyse COeTMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJAUTEH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

coOJro1aTh MpaBujia TOJb30BAaHUS XUMHUYECKON TOCYIOM W J1a0OpaTOpHBIM OOOpYJAOBaHHMEM, a TaKXKe IpaBHIIa
oOpaIlieHust ¢ BEIeCTBAMHU B COOTBETCTBUU C MHCTPYKITUSMHU TIO BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB
10 TIOJTYYEHHUIO U COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOro Ta3a);

MPOBOAUTH PEAKIMU, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIESCTB: PACIIO3HABATH OIBITHBIM
nyTéM XJIOpua-, OpoMua-, Hoaua-, kapOoHart-, pocdar-, cunmukar-, cyabdar-, THIAPOKCHUI-HOHBI, KATHOHBI aMMOHUS
Y UOHBI U3yYECHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHWUECKUX BEIIECTB;
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e TPUMEHATH OCHOBHBIC OIEPAIMA MBICIUTEIILHON MNESITCILHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHCTEMATHU3aLIMIO, BBISBICHUE MPUUYUHHO-CICICTBEHHBIX CBS3CH — I U3YYEHHSI CBOWCTB BEIIECTB U XUMHYECKUX

peakiuii, €CTeCTBEHHO-HAy4YHbIE€ METO/bl MO3HAHUSA — HaOJIOJeHHEe, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoarubre Hpakrueckue oOpa3oBaTejibHbIE PeCypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmoreka [IOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJaoBeKa
12 BemectBa n xumuueckue 15 | bubmmoreka [IOK
peaKunmn https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
1 Boznyx. Kucnopon. Ilonsitue 6 bubmmoreka LIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bognopon.IlonaTtue o kucmorax g 1 bu6motexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTHE 00 5 1 | bubmorexa [IOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIaCCBI 1 | 1 bubmuorexa [IOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsizb. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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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

[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckas cucrema . bu6morexa IIOK
' XUMHUYECKUX 311eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
X €cKas CBS3b.
32 O:ZT;HT:H:HOM ’ 8 bubmiorera TIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIUH
bubmorexa [IOK
1
Hroro o pasnesy > https://m.edsoo.ru/7f41837¢
P 3 but6mmoreka [JOK
C3CPBHOC Bpemd https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM unppoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnes 1. BeniecTBO M XUuMHUYECKHE peaKM K
11 [ToBTOpeHue u yriybieHue 3HaHU I 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3JeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS U CCOLIAIUS. g 1 1 bubmmoreka [IOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https:/m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTasiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 | bubmmoreka [IOK
' snemeHnToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa OK
' pymHst. ©-ep https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO01mas XxapakTepuCcTUKa XUMHYECKHX
2.3 aneMeHTOB VA-rpynmbl. A30T, pochop 1 ux 7 1 bubmorexa [IOK
' PYILLEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmmorera LIOK
’ . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
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Uroro no pazneny

25

Paznena 3. MeTaJJIbI M X COCIUHECHUS

bubmoreka [JOK
3.1 I 4
O6mpe CBOHCTBA METAILIOB https://m.edsoo.ru/7141a636
N bubmmoreka [JOK
32 B 16
aKHEHIINe METAIUILI U UX COCIUHEHUS hitps://m.edsoo.rw/7 414636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyxaonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
’ m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PezepBHOE Bpems 3 bubmiorexa LIOK
p p https://m.edsoo.ru/7141a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara nudpoBbIie
Tema ypoka Kontpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
| [Ipenmer xumun. Posib XuMuu B KU3HU | bubmioreka [IOK
yeJioBeKka. 1elia v BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTve 0 MeTOaX MO3HAHUS B XUMHUHU 1 bubmorera TIOK
A https://m.edsoo.ru/ff0d227¢
IIpakTuyeckas padora Ne 1
3 «IIpaBuia paGoTsl B 1a0opaTopuu u 1 bu6immorexa IIOK
npuémMsbl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBLIM 000Py10BAHHEM
4 Uucteie BemecTBa U cMecH. CITocoObI | bu6mmoreka [JOK
pa3zenenus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTHyeckas padora Ne 2
5 «I?a3 ::JI::Hne cﬂMI:eceﬁ (Ha mpumepe 1 bromorexa OK
s . P p https://m.edsoo.ru/ff0d28c8
OYMCTKH IOBAPEHHO COJIN)»
bubmioreka [IOK
6 A 1
TOMBL I MOTICKY IR https://m.edsoo.ru/ff0d2a6c¢
. XUMHUYECKHUE DJIEMEHTHI. 3HAKU | bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ClnOXKHbBIE BEMIECTBA 1 bubmorexa [OK
P - https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE yUYEHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH OCTOSHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.rw/ff0d2cac
ATOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350¢c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
Mousnsapras Mmacca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKne U XUMUICCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycnoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEaAKIUM https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXPaHEHHUsI MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucienust kommdyecTna, Macchbl
17 BEIIIECTBA TT0 YPaBHEHHUAM XUMUUYECKUX bubmmorera [IOK
n N P https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccudukanuss XUMUIECKUX PEaKIuid
18 (coenmHeHus, Pa3I0KEHUS bubmiorexa [TOK
8 P : https://m.edsoo.ny/f0d3 34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBIiI-
19 SHUMKJIONEAUCT 0606y €HUE U Bubmioreia IOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3allusl 3HAHUI
20 Konrtpoabnast pa6ora Nel nmo Teme bubmotexa [JOK
«BemrecTBa M XUMH4YeECKHE PeAKII M) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoreka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448¢
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

22
KHCIOPOZ (peakiiy OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0sI osTyueHus! KUCI0poa B
23 J1a00pPaTOpPUN U MPOMBIIIJICHH OCTH bubmmorera TIOK
PATOPHIT 1 TIp ' https://m.edsoo.ru/f0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKkT XumMuIecko
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXHMHUYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYECKUX PEAKIIUIX
TommuBo (HEQTh, Yroiib U METaH).
25 3ar SISHCIEPIC(1;03 yia CIOCOOBI iro bubmorexa [OK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IIpakTnueckas padora Ne 3 mo reme
26 «1'11)0.11 yeHue u clz)ﬁn aHue brbmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3y4YeHHe ero CBOMCTBY
7 Bonopon — 3neMeHT u mpocroe bubmmorexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkre 1 XMMHYECKHEe CBOMCTBA bu6moreka [JOK
Bojiopoaa. [IpumeHnenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 ITo € 0 KHCJIOTax U COo.
TUTTHE © KHCIOTAX 1 COMIX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHS BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IpakTnueckasi padora Ne 4 mo teme
P P BuGmmotexa LIOK
31 «Ilony4yenue u cobupanue Boaopoaa,

HU3y4YeHHUEe ero CBOMCTB»

https://m.edsoo.ru/ff0d4142
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https://m.edsoo.ru/ff0d497a
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542¢
Brruncaenns o0bEMa, KOIMYECTBa
33 BEILIECTBA I'a3a MO €ro M3BECTHOMY brbmorexa [OK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIECTBA UJIU 00BEMY
Brruucnenust 06EM0OB ra3oB no
34 YPaBHEHHIO PEAKLMU HA OCHOBE 3aKOHA bubamorexa [IOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUI Ta30B
35 ®du3znyeckne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKATOPaX https://m.edsoo.ru/ff0d59¢2
Bona kak pacrBoputens. Hacwlmennnle
37 u HeHaCBIIiCHHBII; pactBopbl. MaccoBast bubmmorexa [IOK
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
IIpakTnueckas padora Ne 5 mo reme
38 «IIpurorosieHue pacTBOpPOB ¢ bubmmorexa [IOK
omnpeaeéHHON MaccoBoOii 101eil https://m.edsoo.ru/ff0dSeba
PACcTBOPEHHOT0 BEIIECTBA»
39 KonTtposabnas padora Ne2 no reme bubmmoreka LIOK
«Kucaopoa. Bopopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTa, KJIaccupuKanus, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHUYECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorera [IOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHus: coCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tosyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka IIOK
OCHOBaHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMH4YECKHE CBOWCTBA bubmmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Coimn (cpegHue): HOMEHKIIATypa,
46 CHOCOéBII)HOJ'I )eHI/Iﬂ XI/IMI/I‘:Z(I:)KI/IC bubmrorexa IIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IMpakTnueckas padora Ne 6.
47 Pemienue 3xcnepuMeHTAIBHBIX bubmorexa [JOK
3aga4 1o TeMe «OCHOBHEIE KJIACChI https://m.edsoo.ru/00ad9b7¢c
HEOPraHUuYeCKHX COeTMHEeHM D)
48 I'enernueckast CBsI3b MEXIY KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O00011IeHE U CUCTEMATH3AIHAS 3HAHUI
B H https://m.edsoo.ru/00ad9cb2
Kontpoanuas padora Ne3 mo Teme
50 "OCHE))BHLIC K.J'lpaCCLI bubmorexa OK
- https://m.edsoo.ru/00ad9ela
HEOPraHMu4YeCKUX coeTMHEeHuil
[IepBbIie MONBITKY KJIaCCU(PUKALIUH
bubmioreka [IOK
51 XUMUYECKUX DJIeMeHTOB. ITondarue o
https://m.edsoo.ru/00ad9{fa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnoanueckuii 3aK0H U
bu6mmoreka [JOK
52 Ilepuoanyeckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHnneneeBa
bu6mmoreka [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIITBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CTtpoeHue 3IEKTPOHHBIX 000JI0YEK
P P . bubmoteka IJOK
55 aTOMOB 3J1eMeHTOB Ilepnonnueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOT0
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
ITepnonnueckon cucreme . 1. https://m.edsoo.ru/00ada824
MenpgeneeBa
3nauenue [lepuoauueckoro 3aKoHa Ajst
57 pa3BUTUS HAYKH U nipakTuku. 1. W. bubmmorexa [IOK
MenpaeneeB — y4€HBIi, ITeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
DJIEKTPOOTPUIATEIIEHOCTh ATOMOB
bu6mmoreka [JOK
58 XUMHUYECKUX DIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepounast pabota
bubmioreka [IOK
59 Honnas xuMuueckas CBsA3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas NnossipHast XUMHUYECKast bubmmotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XMMU4ecKas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKMCIIEHUS bubmorexa TIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE bubmmorexa [IOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIH bubmorexa HOK

https://m.edsoo.ru/00adb076
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KonrtpoabHasi pa6ora Ned o Teme bubmotexa [JOK
65 1
«l'omoBasi KOHTpOJILHasE padoTa)» https://m.edsoo.ru/00adb486
66 PezepBHblii ypok. O600111€HUE U | bu6mmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O0001IEHNE U | bubmmorexa [IOK
CHUCTEeMaTU3allHsl 3HAHUU https://m.edsoo.ru/00ad9cb2
68 PezepBHblii ypok. O0001IeHNE U | bubmmorexa [IOK

CHUCTEeMAaTHU3alus 3HAHUH

https:/m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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9 KUIIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ileproanyeckuii 3aK0H.

1 [Tepuonnueckast cucrema 1 bubmmorexa [IOK
XUMHUYECKHUX 3JIeMeHTOB /I. U. https://m.edsoo.ru/00adb59¢
MenpeineeBa
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmorexa [OK

. https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOOB

3 Knaccudukanuys 1 HOMEHKIaTypa i bubmoteka [JOK
HEOPraHUYECKHUX BENIECTB https://m.edsoo.ru/00adb7¢e2

4 Bunpl xuMu4ueckoil CBI3U U THUIIBI | bu6mmoreka [JOK
KPUCTAJNINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 KonTposbnas padora Nel mo teme 1 1
«BxoaHasi KOHTPOJIbHAsA PaboTa)

6 Krnaccudukanus XuMmudeckux | bubmioreka [IOK
pPEAKLUI 110 PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOU

7 eakuu. [loHaTre o0 roMOreHHBIX U 1 bubmiorexa IIOK
P ’ https://m.edsoo.ru/00adbe9a
reTEePOreHHBIX PEAKIUAX
[ToHATHE O XUMHYECKOM PAaBHOBECHUU.

g DaxTopsbl, BIUAOLIME HA CKOPOCTh | bubmuoreka IIOK

XUMHYECKOH PEAKIIUU U MOJIOKECHUEC
XUMHYECKOTI'O paBHOBECHUA

https://m.edsoo.ru/00adc2 8¢
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OKHUCINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [JOK

9
peaxkuu https://m.edsoo.ru/00adcade
Teopus DIEKTPOIUTHUECKOU
10 I/IC(II)O na I/II/IpCI/IJ'II)HI)Ie U cira0ble bubmorexa HOK
a HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOTUTHI
11 HMonnble ypaBHEHUA peaKIIni bubmorexa IIOK
M peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBONMCTBA KUCJIOT U
12 OCHOBAHUII B CBETE MIPEACTaBICHUN bubmorexa HOK
pVIl https://m.edsoo.ru/00add5d8
00 DJICKTPOTUTUYCCKOMN TUCCOIIUAIINH
XUMHUYECKIE CBOUCTBA COJIEU B CBETE
13 [IPEACTABIEHUN 00 bubmorexa HOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JTUCCOLIMAITIN
14 ITousaTtue o rugpoinse coineu bubmorexa HOK
p https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe ¥ CHCTEMaTH3aIHS bubmoteka IJOK
3HaHUH https://m.edsoo.ru/00addd12
IIpakTuuyeckas padora Ne 1.
16 «lfemelme 3Kcn£ MMEHTAJbLHBIX bubmorera IOK
P https://m.edsoo.ru/00addbfa
3agau»
KonTpoabnas padora Ne2 no reme
17 «IJIeKTPOJIUTHYECKAS bubmuorexa [JOK
JAUCCOIHALMA. XMMHYECKHe https://m.edsoo.ru/00addecO
peaknu B pacTBOpax»
O01mas xapakTeprCTUKa TaJIOr€HOB.
18 XnilnquKI:/Ie CBszCTBa Ha IIpuMepe bubmmorexa HOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBomopoa. ConsiHast KHCIIOTa, bu6moreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJIyYCHHE,

https://m.edsoo.ru/00adel 04

NpUMEHEHUE
IIpakTnueckas padora Ne 2 no
20 Tell)we «Honyqeﬂie COJISAHOM bubmmorexa LIOK
. . https://m.edsoo.ru/00ade348
KHCJIOThI, U3y4YeHHe eé CBOICTB)
Boruncienus mo ypaBHEHUSIM
21 XUMHYECKHUX peal}cllljnﬁ, €CJI1 OJIUH U3 bubmorexa HOK
https://m.edsoo.ru/00ade4 88
peareHToB JjaH B U30bITKE
” OO011ast XxapaKTepuCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIOTpOIHBIE MOAU(PHUKALIUYA CEPHI.
7 Haxoxnenue cepol v €€ coeTMHEHU I bubmorexa [JOK
B IIpUpPOJE. XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoj1opo/1, CTpOEHUE, bubmoteka IJOK
du3nYecKre U XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHast KHCIIOTa,
25 busnUecKre 1 XMMUYECKHE CBOWCTBA, bubmorexa [OK
https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKHE PEeaKI1y, JIeKalUe B
OCHOBE MPOMBIIIIEHHOT0 CcI1oco0a
26 MOJY4YEHUSI CEPHON KHCIOTHI. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeabl COeTMHEHUSIMU
cepbl
7 Brraucnenrne MmaccoBoi 107K BbIX01a bu6mmoreka [JOK
MIPOJYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepucTUKa SJIEMEHTOB bubmmorexa [IOK
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VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIPUPOJE, PU3UUCCKHE U
XUMHUYECKHE CBOMCTBA

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

AmMuax, ero puzndeckue u

bu6mmoreka [JOK

29 XHAMHYECKHE CBOMCTBA, IOJyICHUE U
i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
IIpakTnueckas padora Ne 3 mo
30 Tell)we «IMoa quEe aMMHaKa bu6amorexa [IOK
Y . ’ https://m.edsoo.ru/00adf180
H3y4YeHHEe ero CBOMCTB
31 A3zoTHas kucinora, e€ GU3nYecKue u bubmmorexa [IOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHWUS B KaU€CTBE MHUHEPAIbHBIX
32 no0peHnii. XUMHUYECKOE bubmorexa HOK
yA00p ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CPeIIbl
COCTMHCHHUSMU a30Ta
®docdop. Okeun dpochopa (V) u
33 (1)00(%)0 pHafI KI/ICJ'I(}))Ta q)(blfm(qe)cxne u brbmorexa OK
P . https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTyICHUE
Hcnonb3oBanue gpocdaros B
34 KauyecTBE MUHEPAJIbHBIX y100pEeHUI. bubmmoreka LIOK
3arps3HEHME IPUPOTHON CPElIb https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacnipocTpaHeHUE B
35 apu I())I[e gmnlt){ecxie A XUMHUYECKHE Bubmiorexa IOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunpl yraepojaa, ux GU3nIecKue u bubmotexa [JOK

XUMHYECKHE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOruuecKkrue npodieMsl,
CBsA3aHHBIE C OKcuioM yriaepoza (IV)

N bubmotexa [JOK
37 VYrosbHas KUCIOTA U €€ COJIn
https://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 no

33 TeMme "[losrydeHune yriiekucsjaoro bubmmorexa LIOK
raza. KauecrBeHHasi peakumsi Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-noH"

[TepBoHavaNBHBIE MTOHATHS 00
39 OpraHMYECKHX BEIIIECTBaX KaK O bubmorexa [OK
P https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YTiepo/ia
. bu6mmoreka [JOK
40 Kpemnuii u ero coenuueHus
https://m.edsoo.ru/00ae080a
IIpakTnueckas padora Ne 5.

A1 Pemenue 3xcrepuMeHTAIbHBIX bubmotexa [JOK
3a7a4 o TeMe «BaskHeH e https://m.edsoo.ru/00ae0bf2
HEMETA/JIbI U MX COeIMHEHM S
Kontpoabnas pab6ora Ne3 nmo reme

47 Baskneiime HeMeTan bu6moreka [JOK
« Helillne HeMeTaJlJIbl U HX

https://m.edsoo.ru/00ae0el8
COeTUHEHUSD)
OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertamnudeckas CBI3b U bubmoteka [JOK
METAJINYECKass KPUCTAIUITNY €CKast https://m.edsoo.ru/00ael103e
pemérka. @U3nyecKkue CBOMCTBA
METaJLJIOB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubmoteka IJOK

DNEeKTPOXUMHUECKHH PsiJT

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

OO61ume criocoObl MOTYYCHHS
MertaiuioB. CraBel. BrruncneHus mo

45 YPaBHEHMSM XUMUYECKUX PEaKIUH, brbmorexa [OK
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH
46 IlonsiTHIE O KOPPO3UM METAIIIOB bu6amorexa [IOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [enosmsie MeTanet https://m.edsoo.ru/00ael14b2
43 OKCHUIBI U TUAPOKCHUIBI HATPUS U bubmoteka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lennouHO3EeMENBHBIE METAUIBI — bubmotexa [JOK
KaJIbIIUH ¥ MarHui https://m.edsoo.ru/00aelS5e8
50 Baxkueiimme coemuHeHUs KaabIUsA buGmrorexa IIOK
https://m.edsoo.ru/00aelS5e8
51 O0o001IeHNEe U CUCTeMaTH3AIUS
3HAHUH
5 JK&cTkocTh BOABI M CITOCOOEI €€ bubmioreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
IpakTnueckas padora Ne 6 nmo
53 Tell)we ")Kécncocfb BOJbI 1 METO/IbI bubmorexa [OK
. https://m.edsoo.ru/00ael ae8
eé ycrpaHenus"
54 N — bubmoteka [JOK
https://m.edsoo.ru/00ael c64
55 AmoTepHbIe cBOICTBA OKCHIA U bubmuoreka IIOK
THAPOKCUIA https://m.edsoo.ru/00ael c64
56 Keneso Bbu6moreka [JOK
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https://m.edsoo.ru/00ae1d86

OKcuibl, THIPOKCUABI U COJIU XKene3a

bu6mmoreka [JOK

37 (IT) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o01enue u cucTeMaTH3aus
3HaHUI
IIpakTuyeckas pabora Ne 7.
59 Pemenne 3xcnepuMeHTaAIbHBIX bubmmorexa [IOK
33724 o TeMe «BaskHeH1Iue https://m.edsoo.ru/00ae3de8
MeTAJLJIbI M X COeJUHEHHS»
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIINi, €CJIA OJIUH U3
60 peareHToB JjaH B U30bITKE HJIH bubmuoreka LIOK
COAEPXKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOM J10J1M BBIXO/1a MIPOIYKTa
peaxkuuu
61 O600611eHue U cucTeMaTH3aus
3HaHUI
62 KonTtpoabHas pabora Ne4 o teme
«lon0Bast KOHTPOJIBLHAS PadoTa »
63 BemectBa u maTepuansl B bu6mmoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3 50
64 XHUMHUYECKOE 3arpsi3HEHUE bubmorexa [JOK
OKpYXKaroIen cpesl https://m.edsoo.ru/00ae4270
65 Posb xumuu B pernieHnu bubmmorexa [IOK
AKOJIOTUYECKUX TTPOOJIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O000111€HUE U bubmuoreka IIOK
cUcTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Pe3epBHbIii ypok. O6001IeHUE T bubmoteka IJOK
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cucTeMaTu3anus 3HaHUI

https://m.edsoo.ru/00adb33¢

68 Pe3epBHbIii ypok. O6001IeHUE 1

cUCTeMAaTU3aln 3HAHUKI

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., Aknimoneproe oo6miectBo «M3aarensctBo «IIpocBenienue»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpniman @.I'., AkurionepHoe obiectBo «M3natensctBo «IIpocBemenner

METOIUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
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