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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHIENIIMU MPENoIaBaHus Y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma 1o XuMuHM JaéT NPEACTaBICHUE O IEJAX, OOMIEH CcTpaTeruu oOydeHwus,
BOCIIMUTAHUS W pa3BUTHS OOYyJalONUXCS CPEJACTBAMHU Y4eOHOTO IMpeaMeTa, yCTaHABJIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IMPOrpaMMBbl TI0 XHMHH, OTIPEIENET KOJINYeCTBEHHBIE
M Ka4deCTBEHHBIE XapaKTCPUCTUKH COJACPKAHUS, PEKOMEHIYEeMYI0 IIOCIIE0BATEIbHOCTD
W3yUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTHKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3MOXHOCTH TpeMeTa s
peanmu3anyu TpeOOBaHUI K pe3ylibTaTaM OCBOSHUsSI OCHOBHOW 00pa3oBaTEeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs, a TAKKE TPEOOBAaHUI K pe3yabTaraM 00ydeHHs] XUMHH
Ha YpPOBHE IIeJied W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITeIbHOCTH 00YJaroIerocst o OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHUE XUMHH CIY)KUT OCHOBOW T (POPMUPOBAHHS MUPOBO33PEHUS 00YJaIOIETOCS, €ro
IIPECTAaBICHUN O MaTEpUAIbHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 3BOJIIOLMM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anpHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHS.

N3ydenune xumuu:

CHOCOOCTBYET peajM3allud BO3MOXHOCTEH s camMopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpBl TMYHOCTH, €€ 0011ei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIIIJICHNS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHONM  Y4eOHOM  JeATeNbHOCTH,  JKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B IIOBCEJIHEBHOM JKM3HH, TaKk M B
poheccuOHaNBbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAydHOTO MBIIUICHUS, 3aK/IaJbIBa€T OCHOBBI IIEJIOCTHOIO
B3IJI51/1a Ha €JMHCTBO MPUPO/IbI U YEJIOBEKA, BJISETCS OTBETCTBEHHBIM 3TaloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYecKoe 0O0pazoBaHHE
oOyuarouxcs.

JlaHHbIe HampaBlieHUs B OOyYEHHU XMMHUHU OOECHeuuBaroTCs creuu(puKoil coaepikaHus
y4yeOHOTO MpeaMeTa, KOTOPBIM SBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30BOl HayKH XMMHUU Ha ONpPEIEIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMbIX IOHATHH OPraHu4YecKON XUMHH.

CtpykTypa colepaHHs MpOrpaMMbl M0 XUMHH C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ m3yueHuro. CoJliepKaHHe CKIIAIbIBACTCS U3 CHCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYeckod peakuuu. OOe 3THU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl [0 NPUHIUIY IOCIEA0BATEIBLHOIO PA3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTaBICHUH 00 MEKTPOIUTUIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCA IIOCIEJOBATEIILHO OT OIHOTO YPOBHA K JPyromy,
BBITIONTHSS (DYHKIUU OOBSICHEHHS W IPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH
MPaKTUYECKOT0 IPUMEHEHUS U TOJyYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTHMHBI MHpPAa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenune xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinacce» u «P@u3mnka. 7 Kiiacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUIM OCHOB XUMUYECKOM HayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSITEIbHOCTH YelloBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OpPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MIOJIOKEHHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOrOo XapakTepa, fA3blka HayKH, B
PUOOLIEHUH K HAyYHbIM METO/IaM MO3HaHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUH, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M HUX IPUMEHEHUH B Y4eOHO-
MI03HABATEIbHON M y4eOHO-HMCCIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpalleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KHU3HH.

[Ipy u3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO O0LIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
IpUOOpeN Takue e, Kak:

— (hopMupOBaHKE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHUHATUIO PpEIIEHUH, CHOCOOHOW ajanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTeMaTHyecKoe MpuoOIieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  NEATEIBHOCTH,  HAydyHbIM  METOJAaM  IIO3HAHWA,
(OpMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOY4YaroIMMUCS OIbITa
pa3HOOOpa3HOW NIeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), IMEIOLNX YHUBEpPCAIbHOE 3HAYCHUE /s pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue oOmelt GyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
OMBIT, TOJYyYEHHbIE IPU H3YYEHUM XHUMUHU, NPUMEHATh HUX MpH peleHuH npobieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENBHOCTH,

— (hopmupoBaHue y 00y4arOUIUXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUM I BBIPAOOTKU HKOJIOTUYECKU LEIecO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYESIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPaBJIEHHOCTH JajbHEHIIIero ooyueHusl.



OO01mee 9rcio 9acoB, OTBEASHHBIX JIJISI M3YYCHHS] XUMUU HA YPOBHE OCHOBHOTO OOIIETO
obpa3oBaHus, coctaiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemecTBa. Pu3HUecKWe CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemecTB. Ilonstue o
METOJIaX MOo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMeCeil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCUTEIbHAS MOJICKY IsIpHAst
Macca. MaccoBas J0JIsI XMMHYECKOT'O DJIEMEHTA B COCIUHCHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmMoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMUUECKHX COSTMHEHUH.

@uU3NYECKME U XUMHUYECKHE SBJICHUS. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYecKne ypaBHeHUsA. Kiaccupukanus XUMHIECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHns, 0OOMEHa).

Xumuueckuii IKCnepUMEHm:

3HAKOMCTBO C XMMHYECKOW TMOCYI0#, MpaBmwiiaMu paboThl B JabOpaTopuu U MpUEMaMu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHE W OMUCaHWE (DU3UUCCKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUYECKUX (TIIaBICHUE BOCKA, TastTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XWMHUYECKUX peaknuii (pa3jokeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCIIOTHI C XJIOpUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aUMOJCHCTBHE >xene3a ¢ pactBopoM coiu menu (II), m3ydenme crmocobGoB
paszeneHuss CMecei: C IMOMOIIbI MarHuTa, (PUIbTPOBaHWE, BHIAPUBAHUE, AUCTHILIAIINS,
xpoMarorpadusi, TPOBEACHHE OYHUCTKH TOBAPEHHOM COJIM, HAONIOJACHWE U OIMCaHUue
pe3yJAbTaTOB MPOBEIACHUS OMNbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacCChl, CO3JIaHHE
MoJenel MOJIeKy (IapoCTEP>KHEBBIX).

BaxuHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kucimoposa B npupoje, GU3nIecKne U XUMHYECKUE CBOMCTBA (PEaKIuu TOPCHHS).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud u
npoMelIeHHocTu. KpyroBopot kucnopoaa B npupone. O30H — asioTpomHas MoaupUKaius
KHCIJIOpO/Ia.

TemmoBoit ekt XUMHUECKON peaklud, TEePMOXUMHUYECKHE YypaBHEHUS, 5K30- U
SHIAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bojgopoja B IMPUPOJE,
(busznuecKre U XuMUYEeCKHe CBOWCTBA, MPUMEHEHHUE, CTIOCOObI moTydeHus. KuciaoTel u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HaceiieHHbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTHh BelllecTB B Boje. MaccoBasi 10is BElIeCTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojsieoOpa3ymomie (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpaszytomue. Homenkmnarypa
okcu10B. DU3NUYECKUe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHune okcumaoB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MYeCKME M XUMHUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciaot. P aktuBHoctu metauioB H. H. bekerosa. [lonydeHnne Kucior.

Comu. Homenknarypa coneil. @u3znueckue U XuMu4eckue cBoictBa coseil. Ilomydyenue
COJIEH.

['eneTnveckas CBsI3b MEXY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHNE COJIepKaHus KUCIOpoia B BO3AyXe, MOJIyueHue, coOupaHue,
pacrno3HaBaHUEe M HM3y4y€HHE CBOMCTB KUCIOPOJa, HAOIIOJEHHE B3aUMOACHCTBHS BELIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TMPEKpaIeHus ropeHus (moxapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4eHHue CBOWCTB BojJiopoda (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€l pPacTBOPEHHOTO BENIECTBA,
B3aUMO/JICHCTBUE BOJBI C MeETa/llaMd (HaTpUEeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, H3ydeHHE
B3aumojieiictBusi okcuna menud (II) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuii HEWTpalau3aluM, IOJYyYEHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «Baxuelmue
KJIaCChl HEOPraHUYECKUX COCTMHEHUID.

Iepuonuveckuii 3axkon u Ilepuoanmyeckasi cucrema xummuyeckux jaementon . W.
MenpaesieeBa. CTpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX dJieMeHToB. [loHsTHE O Tpymnmax
CXOJHBIX 2JIEMEHTOB (ILIEJIOYHBIE U HIEJIOYHO3EMEIbHbIE METAIIJIbl, TaJOTE€Hbl, UHEPTHBIEC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THUIPOKCHJIBL.

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema XuMuueckux a3emeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonsl u rpymmel. DuU3HYECKUil CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenue artomoB. CoctaB aroMHbIX danep. HM3otombl. JnextpoHsl. CtpoeHHne
ANEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMHUYecKuX 31eMeHToB [leproanyeckoil cucTemsl
J. WN. MengeneeBa. XapakKTepucTHKa XUMHUYECKOTO 3JEMEHTAa MO €ro IOJIOKEHUIO B
ITepuognueckoii cucreme JI. 1. Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TpyIaM U MEePUoIaM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (nonstpHast u HETIOJIsIpHas) CBS3b.
DNEeKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1eMeHTOB. lOHHAs CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3Y4YCHHE OO0pa3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PACTBOpPAaMU KHCIIOT U IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIMK (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUU B § KIIACCe OCYIIECTBISACTCS
Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO--HAyYHBIX TMOHSTHH, TaK W TOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaluM3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOMIO/EHWE,  DKCIIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, arToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKHH 3apsii, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHUE BEIeCTBA, ra3, (U3WYECKHe BEIWYHHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKasi peakiusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtos [ .
MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreMe U CTpOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTALUIMYECKOM PEIIETKH W BHUJA XUMHYECKOM
CBSI3H.

Knaccudukanuss u HOMEHKIAaTypa HEOPraHMYECKUX BEIECTB. XUMHYECKUE CBOICTBA
BEILIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XUMHUYECKUX PeakIuil M0 pa3TUYHbIM MpH3HAKaM (M0 YKCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIIoBOMYy 3(h(deKTy, Mo H3MEHEHHUIO CTemeHen
OKHUCJICHUS XMMHUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacCTHIO KaTaau3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xuMudeckoil peakiuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[OHSATHE O TOMOIEHHBIX U TeTepOTeHHbIX peakuusx. [lonstue o
karanuze. [loHsATHe O XuUMHUECKOM paBHOBecHH. DaKTOphl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKlUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. COoCTaBiICHUE YpPaBHEHHI OKHCIIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCTIOJIb30BAaHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonsl,
AHUOHBI. MexaHM3M JMCCOLMAllMM BEUIECTB C pPa3IMYHBIMM BHJAMHM XUMHYECKOW CBS3H.
Crenenp auccouuan. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUsl peaklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPECTaBICHUM 00 3JIEKTPOJIUTHUECKOM auccouuanuu. KadecTBeHHblE peakuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anmasa), CIOKHBIX BELIECTB (XJIOpHAa HaTpHUs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIMu OT BO3JAEHCTBUS pPa3IUYHBIX
(hakTOpOB, HCCIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca IUCCOLUALTN
KHUCJIOT, Iejoyedl MU cojieil (BO3MOKHO HCIIOJIb30BaHME BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJeJIEHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3iokKeHHs, COeAMHEHHUS),
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAuyeCTBEHHBIX pEakIUil Ha HOHBI,
pelIeHne SKCIIEpUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeIUHEHUS

OOmast xapakrepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (PU3NYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe XJopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  Xuopoogopos. ConsiHas  KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelcTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesioBeka. Baxkneime xnopuast
U MX HaXOXEHUE B PUPOJIE.

OO6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3Muyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, GU3NYECKHEe U XUMHUYECKHE CBOMICTBa
(oOmme Kak MpeNCTaBUTENs Kilacca KHUCIOT M creluduueckue). XUMHUECKUE PpeakiuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO Croco0a MOMydeHUs cepHOM KucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KUCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHH B MpHUpoAe. XHMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelbl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE JOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Hpupojae, Qusnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero pU3NUECKUe 1 XUMHUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydyeHHE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (00LIMEe Kak MpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEHM aMMOHHUS B KaueCTBE MUHEPATBbHBIX



ynoopenuii. XuMuUecKoe 3arps3HeHUE OKPYXKAIOMICH Cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Pochop, amutoTponHble MOAUDUKATUN
dochopa, duznyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyudeHue. VcmonwpzoBanue ¢(ocdaTroB B KayecTBe
MUHEPaAJIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 3jeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nuecKue U XuMU4ecKkrue cBoiicTBa. Ayncopouust. KpyroBopot yriiepoaa B mpupoe.
Oxcunsl yriepona, ux (Gpu3nyeckne U XMMUYECKHEe CBOWMCTBA, NEMCTBHE HA KUBBIC OPraHU3MBI,
MOJy4eHUE U MPUMEHEHHE. DKOJOTUUecKre MpoOsieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TII00aThHOTO TOTEIUICHHS KIMMaTa, MapHUKOBBIH () @ekT. YroibHas KUCIOTa U e
cony, WX (U3MYecCKHe W XMMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-voHbl.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEAWHEHHSX Yriepoja
(MeraH, 5TaH, OTHIIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WMCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HePTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), X pOJb B OBITY M IPOMBIIIIIEHHOCTH. [loHATHE O OMOTOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oenmkax, yrieBoJaXx — W WX pPOJM B JKH3HH 4YeNOBeKa. MarepuanbHOE eIUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHHH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o0 okcuae kpemaus (IV) u
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEHEBHOM JKU3HHU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (pU3NYECKue U XUMHYECKHE CBOMCTBA rajoreHOB M MX COEOUHEHUN (BO3MOXHO
WCIIOJIb30BaHME BUICOMATEPHANIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpUAOB (TallOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJeHHE Tpoliecca OOYriIuMBaHUSA  caxapa TMOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3y4eHHE XUMUYECKHX CBOWMCTB pa30aBiICHHON CEpHOM
KHCIIOTHI, TIPOBEJICHHE KAYeCTBEHHOU peakiuu Ha cynb(arT-uoOH U HAONIOJIeHWE TMpH3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (GOCcHOPHBIX YA0OpEHHIA,
MoJIlydeHHue, coOupaHHe, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpOBeACHUE
KayeCTBEHHBIX pEaKUMid Ha HOH aMMOHMA H (ocdaT-HOH U H3y4YEeHUE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPHUATIOB), M3yUYE€HHE MOJeNell KpUCTAIUIMYECKUX pEeHIETOK alMasa,
rpaduta, ¢ysmiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACcOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHBOras3a, MojJyyeHue, CoOOupaHue, pacino3HaBaHUe
U U3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHWE KAYeCTBEHHBIX peakUuil Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4Y€HUE TPU3HAKOB HUX MPOTEKaHWs, O3HAKOMJIEHHE C TNPOJIyKLHEeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHHEe 3KCIIEPUMEHTAIBHBIX 3a/1au 1o Teme «Bakueiimue
HEMETAaJUIbl U UX COCAUHEHUS.



MeTaJuibl M UX COEIMHEHUS

OOmiass xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
noJioxkenus B [lepuoanueckoi cucreMe xumuyeckux anemeHToB 1. . MenzeneeBa u CTpoeHuUs
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBSI3b M METAJUIMYECKash KpUCTaJUIMYecKas
peméTka. DJEKTPOXUMHUYECKUNA Pl HanpsDKeHUH MeTamuioB. DU3NMYECKHEe U XUMHUYECKHUE
cBoiicTBa MetayuioB. OOmMe CcroCOOBI MOMydeHHUS METAIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHHI, OpOH3a) U
UX IPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lerounble MeTauIbL: TIOJI0KEeHUE B [leproinuecko cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHUE WX aTOMOB, HaXOXJEHHE B Npupoae. OPU3NYECKHE U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [leprnoamyeckoit
cucremMe xumudeckux snemeHToB [[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HaxO0XXJICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MAarHWsl M Kaiblus. BakHedme coeauHeHus
Kanpus (OKCHJI, TUIPOKCU], coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHM: mosioxkeHue B Ilepuonnueckoil cucrteMe XMMHYECKUX sieMeHtoB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJeHUE B npupoae. PuU3ndyeckne 1 XMMHYECKHUE CBOMCTBA
aTFOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumudeckux osaemeHto [l .
MenneneeBa, CTpOEHHE aTOMa, HaxokAeHUEe B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuapl U conu xkenesa (II) m xemeza (III), mx cocras, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o00pa3laMy METa/UIOB M CIJIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
M3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UM METaNIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIbIM U HATPUS C BOJIOM (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMATEPUAJIOB), HCCJIEOBAaHHE CBOMCTB KECTKOW BOJBI, IpOIlECCa TOPEHUS JKele3a B
KHCTIopoie  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KalbIUs, alFOMUHUS, LKUHKA, xkene3a (II) u xeneza
(II1), memu (IT), HaOmroIeHUE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMHU HATpPHS,
Kalusl U KaJblug (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeI0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THUIPOKCUA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxxHelne MeTauibl U UX COSUHEHUS».

XuMus M OKpy:KaoLas cpeaa

BemectBa n maTtepuainsl B MOBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomp MpH XUMHUYECKHX OKOTax U
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JoOMmycTUMasi KOHIEHTpaIus
BemecTs, naiee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3lioB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, MMOJTMMEPHBIC MaTEPHAIIBI).

Mesrcnpeomemnmnuie ceazu

Peanuzamust MexXnpeaAMETHBIX CBSI3€M MpU U3YUYEHUHM XUMUU B 9 Kilacce OCYIIECTBISAETCA
4yepe3 UCIOJb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaK U MOHSATHH,
SIBJISTIOLLUXCS] CACTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTEe3,  Kiaccu(uKkamusi,  NEepHOAUYHOCTb,  HAONIOJCHUE,  HKCIIEPHMEHT,
MO/ICTIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, MTAPHUKOBBIN 3(D(HEeKT, TEXHOIOTHs, MaTepPHUAIbI.

dwusmuka: Marepus, aroM, OSJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIBI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOJYIIPOBOJHUKH,
JMRIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHME BEUIECTBa, TI'as,
pacTBOp, pacTBOPHUMOCTb, KpPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (PU3MUECKUE BEIWYHHEI,
€IMHHULIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIaHEThI, 3BE3/1bl, CoHLIE.

buonorus: ¢otocunres, npixanue, Oumocdepa, sKocucTeMa, MHHEpAJIbHBIC YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpalIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIC
HCKOIIaeéMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHuUs
JOCTUTAIOTCS B X0€ 00YUeHHs] XUMUU B €AMHCTBE y4eOHOM M BOCITUTATEIBHOM IESTEILHOCTH B
COOTBETCTBUH C TPAJAULIUOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATBIMUA B OOIIECTBE MPaBWJIAMA U HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIN3ALNHI O0YyJaIOIIIXCS.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMI M pacUIMpEeHHe OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHMA:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHWS XHMHYECKOW HAyKd B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh IOCTOBEpHON HWH(OpMAIeld 0 MepeaoBhIX TOCTHKCHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00LIeCTBEHHO TI0JIE3HOH,
y4eOHO-HCCIIeIOBAaTENIbCKOM, TBOPUECKOM W JPYrMX BHAAX JESTEIbHOCTH, TOTOBHOCTU K
pa3zHoo0pa3HO COBMECTHOMN JESITEIbHOCTH NP BBIMOTHEHUN Y4eOHBIX, TI03HABATEIbHBIX 33/1a4,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAaHHUIO M B3aMMOTIOMOINM B Mpoliecce 3TON y4eOHOM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IOBEJICHUE M IOCTYIKHA CBOMX TOBapHILEld C MO3UIMH HPABCTBEHHBIX H
MIPaBOBBIX HOPM € YYETOM OCO3HAHMUS MOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMA:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHUs O  BEIIeCTBE W  XUMHYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU M COCTABISIOIINE OCHOBY IS
MOHUMAaHMUS  CYUIHOCTH HAy4YHOW KapTUHBI MHpa, NpPEACTaBlIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJbI, B3aMMOCBA3SIX UEIOBEKa C MPUPOJHOMN Cpeloil, 0 posu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHbIC HA IOJyY€HHE HOBBIX 3HAHUN IO XHUMHUH,
HeoOXonuMble a7 OOBACHEHUs HaONIOaeMBbIX IMPOIECCOB U SIBICHMI, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENBCKON KYIbTYpPbI, B TOM YUCJI€ HABBIKOB CAMOCTOSATEIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHTEPATYpOW, JOCTYMMHBIMU TEXHHMUYECKUMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIEN0BATENBCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIMpaBJICHHOCTH U YPOBHS O0y4YeHHUsI B AajbHEHIIEM;

4) dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 370pOBbIH 00pa3 >KW3HU, OCO3HAHUE TMOCIEJICTBHUM W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApPKOTHKOB, KypeHHs), HEOOXOJAWMOCTH COOJIOAECHUS
mpaBmwil 0€30MacHOCTH TMPH OOpAIllEeHUH C XUMHUYECKMMHU BEIIeCTBAMU B OBITY U pealbHOM
KU3HU;

S) TPyA0OBOI0 BOCIINTAHMSA:



HMHTEPEC K MPAKTUIECKOMY U3YUEHHUI0 MPOdEeCcCHil U Tpyaa pa3IndHOTO poJia, yBAKEHUE K
TpyAy U pe3yjbTaTaM TPYAOBOM JEATENBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJIOJDKEHHST O00pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, ycmeurHoi mpogecCHOHAIbHON AEATEIHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIC;

6) PKO0JIOrN4e€CKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, NMOHMMAHWE LIEHHOCTH 3JI0POBOr0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIOJICHUS MPaBMI 0€30TIaCHOTO TIOBEEHUS TpU pabOTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIIUSAX, YTPOKAIOIIUX 3I0POBBIO M KU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble NPH U3YYCHUH XUMUH, I PEUICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl OBBIIIECHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTed MX perieHus
MOCPEACTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI pPYKOBOJICTBOBATHCSI UM B
IT03HABATENIbHOM, KOMMYHUKATUBHON M COLMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe merampenMeTHBIX PE3yIbTAaTOB BBIACIAIOT 3HAYUMBIC IS (POpMUpPOBAHUS
MHPOBO33PEHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIIMI, TUTIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBUS (I10O3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJIsTUBHBIE), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJICHUS MPU OCBOCHHM 3HAHMIA:
pacKpblBaTh CMBICT XMUMHUYECKUX MOHATHH (BBIIEIATH WX XapaKTEpHbIE MPU3HAKHU,
yCTaHaBIUBATh B3aUMOCBS3b C JPYrUMHU HNOHSTHUSIMH), UCIIOJIB30BaTh MOHATUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUM, BBIOMPATh OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKLMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYyKTUBHbBIE, JeTyKTUBHBIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

YMEHHE MPHUMEHSTh B IpOLIeCcCe MO3HAHMs MOHATUS (IpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHH MOJIeJIbHbIC TIPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna U ypaBHEHHE XHMHUECKOW peakiuu — TMpU pelIeHnd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHX MOJEIbHBIX TMPEJACTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH M3Yy4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIUl, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHbBIE CBS3H U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

ba3zoBble uccienoBarejbCcKue 1eHCTBUA:

YMEHHUE MCIMOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KAaUeCTBE MHCTPYMEHTA MO3HAHUA, a
TAaK)K€ B Ka4eCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpEeTEeHHE OMbITa TO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHUIO YYCHUUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIAaTh 32 XOJOM MPOIlecca, CAMOCTOSTEIBHO MTPOrHO3UPOBATH €0



pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHS M BHIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOIO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAILIUIO PA3TUIHBIX BUIOB
1 (OpM TIpeICTaBIICHHS, TOJyIaeMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHMUYECKOTO COJIEp)KAaHUs, CIpaBOYHbIE MOcOOMs, pecypchl VHTepHeTa), KpUTUYECKU
OIICHUBATh MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHUE IPUMEHATH Pa3IMUHbIe METOIBI U 3aIPOCHI PH TIOUCKE U 0TOOpe MH(OpMauK U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTpENEeNEHHOr0 THIA, NMPHOOpETEeHHE OmbITa B 0O0JACTH HUCHOJIb30BAaHUS HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJIEHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAlbHYIO (OopMy MpeacTaBIeHUs
nH(popMallUd ¥ WJUIIOCTPUPOBATH pellaeMble 3a/a4l HECIOXXHBIMU CXE€MaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOUHAIUSMUY;

yYMEHHE HCMOJb30BaTh W aHAJIM3UPOBaTh B Ipoliecce Y4eOHOH U HCCiIel0BaTeIbCKON
NEeSITeIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X035HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKaroIlel MPUPOTHON CPEIbl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 3aJaBaTh BOIPOCHl (B XoJe Auanora U (Wiau) AMCKYCCHMH) MO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHPOBaTh CBOU NPEIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MpeJI0KEHHOH 3a1a4H;

YMEHHUS IPEACTABIATh NOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U TUCBMEHHBIX TEKCTax; JeJjaTh IPE3CHTAlUI0 pPEe3yJbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITAa, JAOOPATOPHON pPaOOTHI IO HCCIICIOBAHHIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENbHOU U
HCCIIEIOBATENIbCKON AEATEeIbHOCTH MpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W cCOTrJlacoBaHMs MO3ulMil (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBBHIE
HITYPMbI», KOOPJUHAILIMS COBMECTHBIX JACHCTBHI, ONpeaeseHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsITh IeNu AeSITeNbHOCTH, MIJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee APQEKTUBHbIE CHOCOOBI pemieHus y4eOHbIX M TO3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEUIOKEHHBIM aNrOpUTM NEHCTBUN MpHU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIMAIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yibTaTa 3asBJICHHON LIeNH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpelaraéMble B YCIOBUU 3aJaHUI.

MHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHMIO OO0s3aTENBHOIO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOW QenepanpHOl pabodeld mTPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC
oOydarolMMuUCsl HAay4YHbIE 3HAHUS, YMEHHs U CIOCOOBI JEHCTBUH, crenupuyeckue s
npeaMeTHoil obnmactu «XUMHS», BHUIBI ACATEIBHOCTH MO TMOJIYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYaIIHSX.

K xoniy obyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb c(hOPMHUPOBAHHOCTH Y 0OYUYAIOIIUXCSI YMEHUH:

® pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJla, XUMUYECKUI

JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U



HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas [J0Ji1 XUMHYECKOIO
9JIEMEHTa B COCIMHEHHMH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIHHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakius, KIaccupuKarus
peakuuii: peakiuu COeAMHEHUS, peakluu pa3okKEeHUs], PEaKLIMK 3aMeIIeHUs, PEaKIUU
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIINHU, TETUIOBOK APEKT peaKiuu, sapo aToMa,
JIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWUTajb, pajuyc aromMa, XMMHUYECKasl CBs3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, aHHOH,
pacTBOp, MaccoBast 10Jis BellecTBa (IPOLEHTHAsI KOHLIEHTPALMsl) B PACTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHHUI;

UCIO0JIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBleHUS (OpMyd BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIMIL;

OTIPEIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEAUHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNEHHOMY KJIacCy COeAMHEHHH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBajIeHTHasl U MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cmbica Ilepuogmyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTpUPOBATH
MMOHMMAaHHE TMEePUOJINYECKON 3aBUCHUMOCTU CBOICTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxkeHnuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapaKTepu3oBaTh TaOiauuHyto ¢opmy Ilepuonuueckoil cucteMsl
XMMUYECKHUX 3JEMEHTOB: pa3iMuyaTh MOHATUS «MJIaBHas noArpynmna (A-rpynma)» u
«mmobounas moxarpymnma (b-rpymma)», manbsle W OOJNBIIHE TEPHOJIbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tadnuue «llepuonnyeckas cucremMa XUMHYECKUX
aemeHToB JI. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsaa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacrpeielleHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIUPOBaTh XUMHUECKUE JIE€MEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE
peakuuu (10 YMUCIY U COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BELIECTB, MO TEMJIOBOMY
shdexty);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX
KJIacCOB,  IOJATBEpXkJas  ONUCAaHHWE IpUMEpaMH  MOJIEKYISPHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH NMPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (hopMysie COEAMHEHUs, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnuu;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMaTH3aINI0, KIAaCCU(UKAIIUIO, BBISIBICHUE NMPUYMHHO-
-CIIEZICTBEHHBIX CBSI3€H — JJI M3YYEHUs CBOWCTB BELIECTB M XMMHUYECKHX PEAKIUil,
€CTeCTBEHHO-HAyYyHblE€ ~ METOJIbl  TO3HAaHUS  —  HAOIIOJeHHWe,  HM3MepeHHe,
MO/IETIMPOBAHUE, FIKCTIEPUMEHT (peasibHbIi M MBICIICHHBIH );

ClIeZIOBaTh MpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCyIoM M J1abopaTOpHBIM
0o0OpyZOBaHHEM, a TaKKe MpaBWiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYCHHIO



U cOoOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOPOB C OMPEAEIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE HKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MOMOILBIO HHAUKATOPOB (JIakMyc, (eHOI(TaNenH, METUIOPAHK U APYTHe).

K xonmy oOydenus B 9 kjacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUN:

PacKphIBaTh CMBIC OCHOBHBIX XHMHYECKUX TOHSATHA: XUMHUYECKHH DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKHUCICHHS, XHMUYECKas PEeaKiusi, XHMHYECKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKasl JUCCOLMAIUs, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTUMBbIE pEeaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  OKUCIUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(pOTEPHOCTb, XHMHUYECKas CBS3b
(KoBajieHTHasi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pelmeéTka, KOppo3Hs
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAeabHO J0IMyCcTHMAas
koHueHtpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHH M MPUMEHATH ITH
TTOHATHS IPU ONMMCAHUY BEIICCTB U UX MIPEBPAICHHIA;

WCIOJIb30BATh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHHS (OpMyJd BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

OTIPEIeNIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHA/IEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMyaam, BUJ XUMUYECKON CBs3U (KOBaJEeHTHAas, WOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHA MO XUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, THUI
KPUCTATIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpbsiBaTh cMbica [lepuoauueckoro 3akona JI. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro NMoHUMaHHe: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnoiarpymma (A-
rpynmna)» u «mnobounas mnoarpynmna (b-rpymma)», maneie u OOJNbIIME MEPUOIBI,
COOTHOCHUTh O00O3HAYEHUS, KOTOpPHIE HMEIOTCS B MEpPHOJUYECKON Tabiuie, c
YHCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, o0Iee YUCio 3JIEKTPOHOB U pacHpeiesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B MpeJesax MalbIX MEePHO0B U TJABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KIIaCCU(UITMPOBATh XUMHYECKHUE AJIEMEHThI, HEOPraHUYEeCKHUE BEIIeCTBA, XUMUUYECKUE
peakiuu (MO0 YHUCIY U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
3pexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMUYECKUX AJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME M crhenuduuecKkue XUMHYECKHe CBONCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIKIAsl OMMCAHNE MPUMEPAMU MOJIEKYISPHBIX U
VMOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKON TUCCOLMAIIMM KUCIIOT, IEI04Yel U COJIeH,
MOJIHBIE U COKPAILEHHBIC YPaBHEHUS peaklnii MOHHOTO 0OMEHa, YpaBHEHHsI peaKiui,
MOJTBEPXKAAIOIINX CYIIECTBOBAHHE TE€HETHUYECKOW CBS3M MEXIY BEIIeCTBaMU
Pa3IUYHBIX KIIACCOB;



pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTHU
MPOTEKAHHsI XUMUYECKUX MTPEBPAIICHUI B pa3INYHBIX YCIOBHUSAX;

BBIUMCIIATH OTHOCUTEIBHYIO MOJICKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hopMyJsie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOMoIaTh MpaBHWja IOJIb30BAHHMS XMUMHYECKOH TOCYHOH ©  JabopaTOpHBIM
o0OpyJIOBaHHEM, a TaKXKe NpaBuiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH TI0 BBITIOJHEHHIO Ja0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOJTYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIINH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpPHUI-, OpOMMI-, HOIUA-, KapOoHat-, ¢ocdar-,
CUIIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3y4YEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIC OTIEpAIlMH MBICIHTEIBHON NESTENTFHOCTH — aHaJIW3 M CHUHTE3,

cpaBHEHHE, O000O0IEeHNe, CHCTEeMAaTH3aIlMi0, BBISIBJICHUE MPUINHHO-CIIECICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAHUS — HAOMIOJECHHWE, W3MEpPEeHHe, MOJICIMPOBaHUE,

9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
No HaumenoBanue KonnuectBo yacoB DneKTpoHHbIE (IUPPOBHIC)
n/m pa3zienoB U TEM Beero|[KontponbHbie| [Ipaktuueckue 00pa3oBaTeNbHbIE PECYPChI
HpOrpaMMBl paboTHI paboThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUS
1.1 || Xumus — BakHas 5 2 bubmuoreka [JOK
00J1aCTh €CTeCTBO3HAHUS https://m.edsoo.ru/7f41837c
W TPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa
1.2 ||BemtectBa u xumuueckue|| 15 1 bu6mmoreka [JOK
peakuumn https://m.edsoo.ru/7f41837c
‘I/ITOFO 10 pas3aciy H 20 ||

‘Pa:;z(e.n 2. Baskneiiue npeacTaBuTe M HEOPraHNYECKUX BEIIECTB

2.1||Bo3nyx. Kucnopon. 6 bubnuorexa [IOK
[Tousitre 00 okcumax https://m.edsoo.ru/7t41837¢
2.2||Bonopona.Ilonstue o 8 1 bubnuorexa [IOK
KHUCJIOTaxX U COJISAX https://m.edsoo.ru/7f41837c¢
2.3 |[Boxa. PacTtBOpHI. 5 1 1 bu6mmoreka [JOK
[TonsiTue 06 OCHOBaHMIX https://m.edsoo.ru/7f41837c¢
2.4||OCHOBHEBIE KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c




Ne HanmenoBanue ’ KousmnmuectBo yacos ‘ OnextpoHHsie (TU(PPOBLIE)
/o pa3aesioB U TEM Beero| Konrpobasie| [Ipaxtiueckue 00pa3oBaTEIbHBIE PECYPCHI
HpOTrpaMMel paboTHI paboThI
|_Jlcoenmmermit ] | H
‘I/ITOFO o pazjaeny H 30 ||

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumuueckux 3jiementon /1. U.
Menneneea. CTpoeHne aToMoOB. XuUMHYecKas CBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHBIE

peakuuu
3.1 |ITepuoanyeckuii 3akoH u|| 7 bubnuorexa [JOK
[lepuoauueckas cucrema https://m.edsoo.ru/7f41837c¢
XMUMHUYECKUX 3JIEMEHTOB
. . Menneneena.
Crpoenue aToma
3.2 || Xumuyeckas CBS3b. 8 1 bu6moreka [IOK
OKHCITUTETHHO- https://m.edsoo.ru/7t41837¢
BOCCTaHOBUTEJIbHbBIE
peakuuu
Uroro no pazneny 15 bubnuoreka [JOK
https://m.edsoo.ru/7t41837¢
PesepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7t41837¢
OBILEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
9 KJIACC
No HaumenoBanue KonmuectBo yacoB DneKTpoHHbIEe (IHPPOBHIC)
n/m pas3aenoB U TeM Beero|[Kontposbbie| TIpaktuueckue 00pa3oBaTeNbHbIE PECYPChI
HpOrpaMMBl paboTHI paboTHI
Pa3znes 1. BemmecTBo 1 XUMHMYEeCKHE peaKku ‘
1.1||IToBTOpEeHUE 1 5 1 bubnuoreka [JOK
yriayOiieHrne 3HaHu’ https://m.edsoo.ru/7{41a636
OCHOBHBIX Pa3/IeioB
Kypca 8 kinacca
1.2||OcHoBHBIE 4 bubmuoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7{41a636
XUMUYECKHUX peaKIuii
1.3 ||[9nexTponurnueckas 8 1 1 bubnuoreka [IOK
JUCCOLUAIUS. https://m.edsoo.ru/7f41a636
XVMHYECKUE PEAKIIUU B
pacTBOpax
‘I/ITOFO 10 pas3aeiy H 17 || ‘
‘Pa:;;(e.n 2. HeMeTa/J1ILI M X CO€AMHEHHUS ‘
2.1||0O6mas xapakrepuctuka || 4 1 bubnuorexa [IOK

XUMHYECKUX DJIEMEHTOB
VIIA-rpynmst.
T"amorensl

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




Ne HaumenoBanue KonunuecTBo yacos DOnexTpoHHbIe (ITU(POBHIL)
/o pa3aesioB U TEM Beero| Kontposnsnsie [ [Ipaxtnueckue 00pa3oBaTENIbHBIE PECYPCHI
HpOTpaMMel paboTHI paboThI
2.2 ]|06mas xapakTepucTuka || 6 bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/7t41a636
VIA-rpynnel. Cepa u eé
COCTMHEHUS
2.3 ||O6mas xapaktepucTuka || 7 1 bubnuotexa [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/7t41a636
VA-rpynmsl. A30T,
¢dbocdop u ux
COCTMHEHUS
2.4 |006mast xapakTeprUCTHKa 8 1 2 bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/7t41a636
IVA-rpynnel. Yrinepon u
KPEMHHH U UX
COCTMHECHUS
‘I/ITOFO o pazieny H 25 || ‘
‘Pa:me.n 3. Mera/uibl M MX COeAMHEHHUS ‘
3.1||O6mme cBoiicTBa 4 bubnuotexa [JOK
METaJIJIOB https://m.edsoo.ru/7f41a636
3.2 ||Baxueiimue metamsl 1 | 16 1 2 bu6mmoreka [IOK
UX COEINHEHUSI https://m.edsoo.ru/7f41a636
‘I/ITOFO o paszeny H 20 || ‘
‘Pa:me.ﬂ 4. X¥MHUA ¥ OKPYKaKIIas cpena ‘
4.1 ||BemectBa 1 MaTepualibl 3 bu6mmoreka [IOK
B J)KM3HM YEJIOBEKA https://m.edsoo.ru/7t41a636
‘I/ITOFO 0 pazzeny “ || ‘
PesepBHOE Bpems bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68 4 7
UYACOB I10 [TPOTPAMME
INOYPOYHOE INIAHUPOBAHUE
8 KUIIACC
Ne Tema ypoxka KonunuectBo yacos | [Hata OJEKTpOHHBIE
n/ Bceer || KonrpossH || [Tpaktuueck ||13Y1CHA midpoBLIe
H 0 || bie paGoThl || ue paboThi A obpazoBatenbHee
L pecypcsl
1 |IIpeamer xumuu. Ponb 1 bu6mmoreka [JOK
XUMUU B KU3HU https://m.edsoo.ru/ff0d21
yenoBeka. Tena u Oc
| |jBemiecTBa
2 ||[Ionsarue o MmeTomax 1 bu6mmoreka [JOK
[IO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d22
Te




“|

|

”|

Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl

[IpakTudeckas padora || 1 bubnuorexa [JOK

Ne 1 «IlpaBuna paboTerl https://m.edsoo.ru/ff0d23

B JabopaTopuu dc

npuéMbl 00OpanIeHns ¢

1a00paTOPHBIM

000pyIOBaHUEMY

UucTele BemecTBa u 1 bu6moreka [IOK

cmecH. CrocoObl https://m.edsoo.ru/ff0d26

pa3aeiieHusl CMecen ca

[IpakTnueckas pabora || 1 bubnuoreka [IOK

Ne 2 «Paznenenue https://m.edsoo.ru/ff0d28

cMmeceil (Ha mpumMepe c8

OYMCTKH NIOBAPEHHOU

COJIH )»

ATOMBI M MOJIEKYJIBI 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a
6¢

XuUMHUYeCKue 1 bu6mmoreka [IOK

AJIEMEHTHI. 3HAKU https://m.edsoo.ru/ff0d2b

(CUMBOJIBI) e8

XUMHYECKUX

3JIEMEHTOB

[IpocThie U cnoxHBIE 1 bubnuorexa [JOK

BEIllECTBA https://m.edsoo.ru/ff0d2a
6¢

ATOMHO- 1 bu6mmoreka [IOK

MOJIEKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d
50

3aKOH MOCTOSIHCTBA 1 bubmuoreka [JOK

COCTaBa BEILECTB. https://m.edsoo.ru/ff0d2e

Xumuueckas popmyna. ae

BanentHocTh aTOMOB

XUMHYECKUX

JJIEMEHTOB

OtHOcUTENbHAS 1 bubmuoreka [JOK

aTOMHas Macca. https://m.edsoo.ru/ff0d32

OTtHocuTeNnbHas 3c

MOJIEKYJISIpHAsi Macca

MaccoBas gois 1 bu6mmoreka [JOK

XUMUYECKOTO https://m.edsoo.ru/ff0d35

JJIEMEHTa B Oc

COCTMHEHUH

KoaunuectBo Bemecrna.| 1 bu6mmoreka [JOK

Momns. Mosipras
Macca

https://m.edsoo.ru/ff0d52
30




Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl

duznueckue u 1 bu6mmoreka [{OK
XUMUYECKUE SBJICHHUS. https://m.edsoo.ru/ff0d37
XuMuyeckas peakius fa
[Ipu3Haku u ycinoBus 1 bubnuorexa [JOK
MIPOTEKAHUS https://m.edsoo.ru/ff0d3a
XUMHUYECKUX peaKlui 16
3aKoH COXpaHEHUs 1 bubnuotexa [JOK
MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b
XUMHYECKHE 88
YpaBHECHHUS
Borancnenus 1 bu6moreka [IOK
KOJINYECTBA, MACCHI https://m.edsoo.ru/ff0d57
BEIllECTBA IO 08
YpaBHCHUSIM
XUMHUUYECKUX PEaKINi
Knaccuduxarus 1 bubnuotexa [JOK
XUMHUYECKUX PEAKITUN https://m.edsoo.ru/ff0d3f
(coenuHeHws, 34
pa3oxKeHus,
3aMeInieHus, 0OMeHa)
M. B. JlomoHOCOB — 1 bu6moreka [IOK
YUEHBIN- https://m.edsoo.ru/ff0d40
SHIMKIIOTIETUCT. c4
O60061enue u
cUCTeMaTH3aIus
3HAHUU
KontponbHas padota 1 1 bubnuorexa [JOK
Nel o teme https://m.edsoo.ru/ff0d42
«BemiectBa u 90
XUMHYECKUE PEAKITHI)
Bo3zgyx — cmech 1 bu6mmoreka [JOK
ra3oB. CocraB https://m.edsoo.ru/ff0d44
Bo3ayxa. Kucnopox — 8e
3JIEMEHT U IIPOCTOE
BeuecTBo. O30H
dusznyeckue u 1 bu6mmoreka [JOK
XMMUYECKUE CBOKCTBA https://m.edsoo.ru/ff0d46
KHCIIOpoJia (peakuuu 14
OKHCJICHHUS, TOPEHHUE).
[Tonsitre 06 okcuaax
CriocoOsI moTyueHust 1 bubnmoreka [JOK

KHCJIOpOJa B
nabopaTopuu U
MPOMBIIIIEHHOCTH.
IIpumeHeHue

https://m.edsoo.ru/ff0d49
Ta




No
n/

2] ]

2|
()]

KOJIHNYCCTBA BCIICCTBA

Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl

‘Kncnopo;[a H ‘

TennoBoii a3 pexT 1 bubnuorexa [JOK

XMUMHUYECKON pPeaKiuH, https://m.edsoo.ru/ff0d47

MOHSATHE O 90

TEPMOXUMHUIECKOM

YpaBHEHHH, DK30- U

SHJIOTEPMHUYECKIX

peaxmmsax

Tonnuso (HedTs, 1 bubnuoreka [IOK

YTOJIb U METaH). https://m.edsoo.ru/ff0d4c

3arpsi3HEeHUEe BO3/IyXa, 4a

CIOCOOBI €ro

MPEOTBPAICHHS

[IpakTnueckas pabora 1 1 bubnuoreka [JOK

Ne 3 mo Teme https://m.edsoo.ru/ff0d4a

«ITonyuyenue n e2

coOupaHue KUCIOPoa,

W3Y4YECHUE €ro

CBOMCTB»

Bonmopon — snement u|| 1 bu6mmoreka [IOK

MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4d

Haxoxnenue B do

pUpoie

dusndeckue u 1 bu6moreka [IOK

XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4d

BOJIOPOJIA. do

[Ipumenenue

BOJIOpOJIa

IlousaTue o kucaortax u || 1 bubmuoreka [JOK

COJISIX https://m.edsoo.ru/ff0d50
d2

Crnioco6bl nosryyeHus 1 bubnuorexa LIOK

BOJIOPOJIa B https://m.edsoo.ru/ff0d4d

nabopaTopuu do

[IpakTuyeckas pabdora || 1 1 bubnuorexa [IOK

Ne 4 o teme https://m.edsoo.ru/ff0d4f

«IlomyueHue u 42

coOupanue BOJAOPO/Ia,

U3Y4YEHHE €ro

CBOMCTB»

MonsipHblii 00BEM 1 bubnuorexa [IOK

ra3oB. 3akoH ABoraapo https://m.edsoo.ru/ff0d54
2e

Brrunciienus 00bEma, 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0dS5




Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl
rasa 1o ero a0
HU3BECTHOMY
KOJIMYECTBY BEILIECTBA
i 00bEMY
Boruucienus o0béMoB || 1 bu6mmoreka [IOK
ra3oB I10 ypaBHEHUIO https://m.edsoo.ru/ff0d57
peaKIy Ha OCHOBE 08
3aKOHA 0OBEMHBIX
OTHOUIEHUI ra30B
duznyeckue u 1 bu6mmoteka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIbI Ta
CocTaB OCHOBaHUH. 1 bubnuotexa [JOK
[Tonsatue 06 https://m.edsoo.ru/ff0d59
WHJIMKATOpax e2
Boma xak 1 bu6moreka [IOK
pPacTBOPHUTEIIb. https://m.edsoo.ru/ff0d5b
Hacpimennsie n 40
HEHaCBIIIEHHbIE
pacTtBOpbl. MaccoBas
JI0JIsl BEIIECTBA B
pacTtBope
[IpakTrueckas padota 1 1 bubnuorexa [JOK
Ne 5 mo Teme https://m.edsoo.ru/ff0d5e
«IIpurotoBnenue ba
pacTBOPOB C
onpeaenEeHHO N
MacCOBOI noiei
PacTBOPEHHOTO
BEII[ECTBA»
KontponbHas padota 1 1 bubnunoreka [JOK
Ne2 o teme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopos. 42
Bona»
Oxkcupl: cocTas, 1 bubnunoreka [JOK
KJ1accuuKanys, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4e
[Tonyyenue u 1 bubnuorexa [IOK
XUMUYECKUE CBOKCTBA https://m.edsoo.ru/ff0d66
KHCIIOTHBIX, OCHOBHBIX 4e
1 aM(pOTEPHBIX
OKCHUJIOB
OcHoBaHHUsI: COCTaB, 1 bubnmnoreka [JOK

KIaccuQuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67
ca




Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl

[Tonyyenue u 1 bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67
OCHOBaHUH ca
Kucnorsl: cocras, 1 bu6mmoreka [{OK
KJIacCH(UKAIus, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa e2
[Tonyuyenue u 1 bubnuoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ffOdfe
KHUCJIOT e2
Comnu (cpenuue): 1 bubnuotexa [JOK
HOMEHKJIaTypa, https://m.edsoo.ru/00ad9
CIOCOOBI MOJTY4YEeHHUS, 474
XUMHUYECKHE CBOMCTBA
[IpakTnueckas pabora 1 1 bubnuoreka [JOK
Ne 6. Pemienne https://m.edsoo.ru/00ad9
SKCIIEPUMEHTAIBHBIX b7c
3a/1a4 1o Teme
«OCHOBHBIE KJIacChI
HEOPraHUYECKUX
COECIUHEHUIN
I'eneTnueckas cBsI3b 1 bu6moreka [IOK
MEXIy KilacCaMu https://m.edsoo.ru/00ad9
HEOPraHUYECKUX aS0
COEeqUHEHNN
O06o06meHNe 1 1 bu6moreka [IOK
CHUCTEMAaTU3aIU https://m.edsoo.ru/00ad9
3HaAHUHU cb2
KonTtponbHas padoTa 1 1 bubnuoreka [JOK
Ne3 o teme https://m.edsoo.ru/00ad9
"OCHOBHBIE KJIACCHI ela
HEOPraHUYECKUX
coequHeHun"
[TepBbie TONBITKH 1 bubnunoreka [JOK
KJ1accu(uKauu https://m.edsoo.ru/00ad9
XUMHUUYECKUX ffa
snemeHTOB. [lonsTHE O
TPYIIax CXOAHBIX
3JIEMEHTOB
[lepuoanueckuii 3akoH || 1 bubnmoreka [JOK
u Ilepuonnueckas https://m.edsoo.ru/00ada
CHUCTEMA XUMUYECKUX 52¢
anemeHToB /1. W.
MenneneeBa
[Iepuonsl, rpymimsl, 1 bubnuorexa [IOK

IO AT PYIIIIBI

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




No

2]

W
9]

peakiuu

Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe
0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
pecypcsl

| | 52¢

CtpoeHue aToMOB. 1 bubnuoteka [JOK

CocraB aTOMHBIX si€p. https://m.edsoo.ru/00ada

N3oTomnsl 342

Crpoenue 1 bubnuoreka [JOK

AIEKTPOHHBIX https://m.edsoo.ru/00ada

000J104€K aTOMOB 6bc

AJIEMEHTOB

[Tepuoanueckon

cucremsl JI. U.

MenneneeBa

XapakTepucTuka 1 bubnuoreka [JOK

XUMHUYECKOTO https://m.edsoo.ru/00ada

JJIEMEHTA 10 €T0 824

TTOJIOKEHUIO B

[Tepuoanueckoit

cucteme /. 1.

Meunneneena

3HaycHUe 1 bu6mmoreka [IOK

[Tepuoanueckoro https://m.edsoo.ru/00ada

3aKOHA TSI Pa3BUTHS 96e

HAayKH U TIpaKTUKH. [l

. MenneneeB —

Y4€HBIN, Iearor u

rpaKJaHUH

DIIEKTPOOTpUIIATENBHO || 1 bubnuorexa [JOK

CThb aTOMOB https://m.edsoo.ru/00ada

XUMHUYECKUX ab8

JJIEMEHTOB

HMonHas xumuaeckas 1 bubmuoreka [JOK

CBSI3b https://m.edsoo.ru/00ada
c34

KoBanentnas 1 bubmuoreka [JOK

MOJISIPHAs. XUMHUYECKAst https://m.edsoo.ru/00ada

CBSI3b ab8

KoBanentnas 1 bu6mmoreka [JOK

HETOJIspHAs https://m.edsoo.ru/00ada

XUMHUECKasl CBA3b ab9

CreneHb OKUCIEHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00ada
e28

OKHCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/00adb

076




Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara ONEeKTPOHHBIE
n/ Beer || Kontpoush || [Tpaktraeck ||13Y1CHA 1 posbIe

I 0 || bie paboThl | He paboOTHI A o0pasoBatesbHbIe
| pecypchl

64 ||Oxucnurenu u 1 bubnuoteka [JOK
BOCCTaHOBUTEIHU https://m.edsoo.ru/00adb

| 076

65 ||[KonTponpHas padboTa 1 1 bubmmoreka [JOK
Ne4 o Teme https://m.edsoo.ru/00adb
«CtpoeHue aroma. 486

| |[XuMudeckast CBSI3b»

66 ||Pe3epBHBII ypOK. 1 bubnuotexa [JOK
O6o01eHue u https://m.edsoo.ru/00adb
CUCTEMaTH3aIUs 33c

| |[3HaHMi

67 ||Pe3epBHBI ypOK. 1 bubnuotexa [JOK
O6o0mmenue u https://m.edsoo.ru/00ad9
CUCTEMaTH3aITUs cb2

| |[3HaHMi

68 ||Pe3epBHBII ypOK. 1 bubnuotexa [JOK
O6o0menue u https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALNA cb

| |3HaHmii

OBIIEE KOJIMYECTBO | 68 4 4

YACOB I10

[TPOTPAMME

9 KVIACC

Ne Tema ypoka KommgecTBo yacos | Hata || DnexkTpoHHBIC UGPOBHIC

n/ Bceer |[Kontponsnsi || [IpakTrueckn|| A3YICHHA o0pasoBaTesbHbIE

7 0 € paboThI € paboThI A peCypChl

1 |[Ilepumogmyeckuii bu6mmoreka [JOK
3aKOH. https://m.edsoo.ru/00adb5
[lepuoanueckas 9e
cuctema
XUMHYECKUX
anemeHTOB J[. 1.

L] Menpeneena

2 ||[3aKOHOMEPHOCTH B bubnuoreka [IOK

M3MEHEHUH CBOWCTB
XUMUYECKUX
JJIEMEHTOB IIEPBBIX
TPEX MEPUOI0B

https://m.edsoo.ru/00adb6
b6

”)

Knaccudukarus u
HOMEHKJIaTypa
HEOPraHHUYECKUX
BCIICCTB

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7
e2




No

il il tl=s

-]

“]

Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE
Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe
0 € paboThI € paboThI A peCypCrI
Buaer xumudeckoit 1 bu6mmoreka [{OK
CBSI3U U TUIIBI https://m.edsoo.ru/00adba
KPUCTAJTTNYECKUX c6
pEeLIETOK
KontponbHas 1 1
pabota Nel o Teme
«IloBTOpEHKE N
yTIIyOJIeHUe 3HAaHUN
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kimacca»
Knaccuduxanus 1 bubnuotexa [JOK
XUMHUYECKUX https://m.edsoo.ru/00adbc
peakIuii 1o b0
pa3TUYHBIM
MpU3HAKaM
Ilonstue o 1 bu6moreka [IOK
CKOpPOCTH https://m.edsoo.ru/00adbe
XUMUYECKON 9a
peakuuu. [lonstue
0 TOMOT'€HHBIX U
reTepOreHHBIX
peaKusax
[TonsTHE O 1 bu6mmoreka [IOK
XUMHUYECKOM https://m.edsoo.ru/00adc2
pPaBHOBECHH. 8¢
DaKkTopBHI,
BIIUSIOIIME HA
CKOPOCTh
XUMUYECKON
peaxkuu u
MOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS
OKucauTenbHO- 1 bubmuoreka [JOK
BOCCTAaHOBUTEIIBHBI https://m.edsoo.ru/00adca
€ peakuuu de
Teopus 1 bubnuoreka [IOK
JJIEKTPOJIUTUYECKO https://m.edsoo.ru/00adcd
W IUCCOLMALINH. 68
CunbHble U criabble
AIEKTPOJIUTHI
Wonnsle ypaBHeHus || 1 bubnuorexa [IOK
peakuuit https://m.edsoo.ru/00add4
48
XUMHUYECKHUE 1 bu6mmoreka [JOK
CBOMCTBA KUCJIOT U https://m.edsoo.ru/00add5




—
98]

Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE
Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe
0 € paboThI € paboThI A peCypCrI
OCHOBAHUH B CBETE d8
MpeCTaBICHHIA 00
AIIEKTPOJIUTUYECKO
W TUCCOLMAlUN
XUMHUYECKHue 1 bu6mmoreka [IOK
CBOWCTBA COJICH B https://m.edsoo.ru/00add8
CBETE b2
MIpe/ICTaBIeHUI 00
AIIEKTPOJIUTUYECKO
W TUCCOIMaluN
[TonsTHE O 1 bu6moreka [IOK
TUIPOJIN3E COJICH https://m.edsoo.ru/00add9
d4
O6o0mmenue u 1 bubnuotexa [JOK
cHUCTEeMaTH3alus https://m.edsoo.ru/00addd
3HAHUM 12
[IpakTnueckas 1 1 bubnuoreka [JOK
pabota Ne 1. https://m.edsoo.ru/00addb
«Pemenue fa
9KCIIEPUMEHTAJIbHBI
X 3a/1a49»
KonTtponbHas 1 1 bubnuorexa [JOK
pabota No2 1o Teme https://m.edsoo.ru/00adde
«INEKTPOJIUTHIECK c0
ast IUCCOIMAIIMS.
XHUMHUECKUE
peakiuu B
pacTBopax»
Oo6ras 1 bu6mmoreka [JOK
XapaKTepUCTUKA https://m.edsoo.ru/00addf
rajoreHoB. e2
XUMUYECKUe
CBOMCTBA HA
puMepe XJopa
X10pOBOJIOPOI. 1 bubnuoreka [IOK
ConstHast Kuciora, https://m.edsoo.ru/00adel
XUMHUUYECKUE 04
CBOMCTBA,
MIOJIy4EHHUE,
MIPUMEHEHHE
[IpakTuueckas 1 1 bubnuorexa [IOK
pabora Ne 2 o https://m.edsoo.ru/00ade3
teme «llonydenne 48
COJISTHOM KHMCIIOTBHI,
n3ydyeHue eé
CBOMCTB»




Ne Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE

n/ Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe

I 0 € paboThI € paboThI A peCypCrI

21 ||Beraucnenus no 1 bu6mmoreka [{OK
YPaBHEHUSM https://m.edsoo.ru/00ade4
XUMHYECKUX 88
peaKkuuii, eciiu
OJINH U3 PEareHTOB
JIaH B U30BITKE

22 ||O6mas 1 bu6moreka [IOK
XapaKTepUCTHUKa https://m.edsoo.ru/00ade6
aneMeHToB VIA- 4a
TPYIIITBI

23 ||AmtoTpoTiHbIE 1 bubnuotexa [JOK
MOAUPUKAITIT https://m.edsoo.ru/00ade6
cepnl. Haxoxnenue 4a
CepHI U €€
COEeIUHEHUN B
MIPUPOJIE.
XUMUYECKUe
CBOICTBa CephI

24 ||CepoBonopo, 1 bu6mmoreka [IOK
CTpOEHUE, https://m.edsoo.ru/00ade8
dbuzuveckue u 02
XUMHYECKHE

| |cBoiicTBa

25 ||Okcuapl cepsl. 1 bu6mmoreka [IOK
CepHas KuciorTa, https://m.edsoo.ru/00adea
(buzuveckue u 28
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

26 ([ XuMu4ueckue 1 bubmuoreka [JOK
peaKkuu, JIeKaIe https://m.edsoo.ru/00adec
B OCHOBE 8a
MIPOMBIIIIJIEHHOTO
croco6a MmoyyueHust
CEpPHOM KUCIIOTBHI.
XHUMUYECKOE
3arpsi3HEHUE
OKpYy’Karowlen
cpenbl
COCIMHEHUSIMU
cepbl

27 | Beramcnenne 1 bu6mmoreka [JOK
MacCOBOM 10U https://m.edsoo.ru/00adec
BBIXOJIa TPOJTyKTa 8a
peakiuu

‘O6H1a51 H 1 H || H HBI/I6JII/IOTeKa HOK




2|
=]

Tema ypoka

KonnuectBo yacos

Bcer

KonTpoJibHbBI

€ paboThl e paboThl

[IpakTnuecku

JlaTa
U3YYECHU
A

DJeKTpoHHbIE HU(POBBIC
00pa3oBaTeIbHbIC

pecypchl

XapaKTepUCTUKa
2J1eMEHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHue B
pUPOJE,
¢busnveckne u
XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/00adee
ab

AMMMaK, ero
¢buznueckue u
XUMHYECKUE
CBOIICTBA,
MOJTyYCHHUE U
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf0
04

[TpakTnueckas
pabota Ne 3 o
teme «llomyuenue
aMMuaka, u3y4yeHue
€ro CBOMCTB»

bu6moreka [IOK
https://m.edsoo.ru/00adf1
80

A30THas KHCIIO0Ta,
e€ ¢puzmveckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adf3
06

Hcnonb3zoBanue
HUTPATOB U COJICH
aMMOHUS B
KauecTBe
MHHEPaJIbHBIX
yIOOpEeHMIA.
XUMHYECKOE
3arpsi3HEHUE
OKpYXarolen
cpenbl
COCIMHEHUSIMU
azora

bu6mmoreka [IOK
https://m.edsoo.ru/00adf5
18

®ocdop. Oxcnn
docdopa (V) u
¢dochopnas
KHUCIIOTA,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA,
MOJTydeHHe

bu6mmoreka [JOK
https://m.edsoo.ru/00adf6
8a

Hcnonn3oBanue
docdartos B
KauecTBe
MUHEPaJIbHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc
20




|98
9]

Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE
Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe
0 € paboThI € paboThI A peCypCrI
yIoOpeHuit.
3arpsi3HEeHUE
IIPUPOIHOMN CpeIb
dbocharamu
VYrnepon, 1 bubnuotexa [JOK
pacrpoCTpaHEeHHE B https://m.edsoo.ru/00adfd
IpUPOJE, 9¢
¢buznueckue u
XUMHYECKHE
CBOMCTBA
Oxkcupl yriaepona, 1 bubnuotexa [JOK
ux pusnveckue u https://m.edsoo.ru/00adfe
XUMUYECKHE be
CBOWCTBA.
DKOJIOTUYECKHUE
poOIeMBbl,
CBSI3aHHBIE C
OKCHJIOM YTJiepoJia
av)
YronpHas KACI0Ta 1 bu6mmoreka [IOK
U e€ conu https://m.edsoo.ru/00ae00
6¢
[IpakTrueckas 1 1 bubnuorexa [JOK
pabota Ne 4 o https://m.edsoo.ru/00ae02
teme "llonydyenue Te
YIJIEKUCIIOTO Tasa.
KauectBennas
peakius Ha
KapOoHaT-uOH"
[TepBoHayanbHbIE 1 bubnuoreka [JOK
MOHATHS 00 https://m.edsoo.ru/00ae05
OpPraHHYECKUX 4e
BEIIECTBAX KaK O
COEIMHEHUSIX
yriaeposaa
Kpemuuii u ero 1 bubnuorexa [IOK
COCIMHECHUSA https://m.edsoo.ru/00ae08
Oa
IIpakTrueckas 1 1 bubnuorexa [IOK
pabota Ne 5. https://m.edsoo.ru/00aeOb
Pemenue 2
9KCIEPUMEHTAJIbHBI
X 3a/1a4 10 TeMe
«Baxnenmue
HEMETAILTbl U UX
COEIMHEHUS»




Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE
Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe
0 € paboThI € paboThI A peCypCrI
KontponbHas 1 1 bubnuorexa [JOK
pabota Ne3 o Teme https://m.edsoo.ru/00ae0e
«Bakneimue 18
HEMETAJUJIbl U UX
COCTMHECHUS
OO6mas 1 bubnuoteka [JOK
XapaKTepuCTHUKa https://m.edsoo.ru/00ae10
XUMHYECKUX 3e
AJIEMEHTOB —
METaJIJIOB.
Merannuueckas
CBSI3b U
MEeTaJUTHIeCKast
KpUCTAJUTUYECKAs
peméTKa.
dusznyeckue
CBOICTBA METAJJIOB
XUMHUYECKHue 1 bu6mmoreka [IOK
CBOICTBa METAJJIOB. https://m.edsoo.ru/00ael 1
DIEKTPOXUMHUICCKU 56
U pAll HANPSDKEHU N
METaJJIOB
O01mme crioco0nl 1 bu6mmoreka [IOK
MOJIy4YCHUS https://m.edsoo.ru/00ael 1
MeTauioB. CIuiaBsl. 56
Brrunciienus no
ypaBHEHUSIM
XUMHYECKUX
peaKkuid, eciiu
OJIMH U3 PEareHTOB
COJICP’KUT IPUMECH
[lousatue o 1 bubmuoreka [JOK
KOPPO3UHU METAIIJIOB https://m.edsoo.ru/00ael2
78
[Ilenounsrie 1 bubmuoreka [JOK
METaJlIbl https://m.edsoo.ru/00ae14
b2
Oxkcuasl 1 1 bubmuoreka [JOK
TUIPOKCHUIBI https://m.edsoo.ru/00ae14
HaTpus U Kalus b2
[Ilenouno3zemenbhbl || 1 bubmuoreka [JOK
€ MeTajlIbl — https://m.edsoo.ru/00ael5
KaIbIIMA U MarHui el
Baxwueiiue 1 bu6mmoreka [JOK
COCIMHECHUS https://m.edsoo.ru/00ael5
KaJIbLIS e8




Tema ypoxka KosmmuectBo yacos ‘ Hara || DnexTpoHHbIE I (POBLIE
Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe
0 € paboThI € paboThI A peCypCrI
O6o06uienne n 1
CUCTEMaTH3aIUs
3HAHUM
JK€cTkocTh BOJIBI U 1 bu6mmoreka [IOK
CHoco0bI e€ https://m.edsoo.ru/00ael8
yCTpaHEHUs 86
[IpakTnueckas 1 1 bubnuoreka [IOK
pabota Ne 6 o https://m.edsoo.ru/00aela
teme "KecTrocTh e8
BOJbI U METOIBI €€
ycTpaHeHHs"
AnroMuH#Ai 1 bu6moreka [IOK
https://m.edsoo.ru/00aelc
64
AmpoTepHbIe 1 bubnuoreka [JOK
CBOICTBA OKCHJA U https://m.edsoo.ru/00aelc
TUAPOKCH]IA 64
Keneso 1 bu6mmoreka [IOK
https://m.edsoo.ru/00aeld
86
Oxcuapl, 1 bu6moreka [IOK
TUJPOKCHUJIBI U COJTH https://m.edsoo.ru/00ae35
xenesa (1) u e6
xenesa (I11)
O60061enue u 1
cUCTeMaTH3aIus
3HAHUM
[IpakTuueckas 1 1 bubnuoreka [JOK
pabGota Ne 7. https://m.edsoo.ru/00ae3d
Pemenue e8
9KCIEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
«Baxnenmue
METaJTbl ¥ UX
COCTMHEHUS
Brrunciaenus mo 1 bu6mmoreka [JOK

YPaBHEHUSM
XUMHYECKUX
peaKuuii, eciiu
OJIMH U3 pEareHTOB
JaH B U30BITKE HIIN
COIEPKUT IPUMECH.
Breraucnenus
MacCOBOU IO
BBIXOJa IPOJYKTA
peakuuu

https://m.edsoo.ru/00ael7
50




Ne Tema ypoka KonunuecTBo yacos ‘ Hara | DnexrpoHHbIE IHPPOBBIC

n/ Beer | KonTponbusi||[Tpaktraecku|| 13Y1CHA obpazoBarenbipe

T 0 € paboThI € paboThI A peCypCrI

61 [O6006menue n 1
CUCTEMAaTH3aIIH

| |pHaHuit

62 ||KontposbHas 1 1
pabota Ned o Teme
«Baxnenmue
METaJUTBI B UX

| ||coemunennst»

63 || BemectBa u 1 bubnuorexa [JOK
MaTepuassl B https://m.edsoo.ru/00ae3f
MMOBCETHEBHOU 50

| |pKu3HM yenoBeka

64 || Xumudeckoe 1 bu6moreka [IOK
3arpsi3HEHUE https://m.edsoo.ru/00ae42
OKpyKaromen 70

| ||cpempr

65 ||Pons xumuu B 1 bubnuotexa [JOK
peLIeHUU https://m.edsoo.ru/00ae42
JKOJIOTUYECKHUX 70

| ||mpoGiiem

66 ||Pe3epBHBII ypOK. 1 bubnuotexa [JOK
O6o0mmenue u https://m.edsoo.ru/00ae0d
cUCTeMaTU3aIus Oa

| |[3HaHMi

67 ||Pe3epBHBII YpOK. 1 bubnuoreka [JOK
O6o0menue u https://m.edsoo.ru/00adb3
cUCTeMaTU3aIus 3c

| |[3HaHMi

68 ||Pe3epBHBIil ypOK. 1 bubnuoreka LIOK
O060011IEHNE U https://m.edsoo.ru/00ad9c
CHUCTEMAaTU3aIU b2

| ||3HanHumit

OBILEE 68 4 7

KOJIMYECTBO

YACOB I10

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

e Xumus, 8 knacc/ Pyasutuc I'.E., denbamar ®.I., AKumMoHepHoe oblectso «M34aTenbcTso

«[pocsBeweHne»

e Xumms, 9 knacc/ Pyasutuc I'.E., Penbgman O.1., AKLMOHepHoe 06L1ecTBo «M3aaTenbcTBo

«[poceBeweHne»




METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

Bebunapsl, pa3paboTku ypOKOB ,MaTepHaIbl s MOAr0TOBKH K OI'D

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://myschool.edu.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/

5. https://edu.sirius.online/#/

6. https://content.edsoo.ru/lab/
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