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HHOACHUTEJIBHAA 3AIIMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU NPENoJaBaHus y4eOHOTro mpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKaHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TPeOOBaHUI K pe3yabTaTaM O0yYeHHs XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MAaTepUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MyTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM 1 AKOJIOTHUYECKOI 0€30I1acHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS1a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHHE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIA XUMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl NMPOTPaMMbI MO XMUMHUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTHUECKON AUCCOUAIIIH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHUsI K HAYYHOMY 3HaHUIO U METOJaM [03HaHUs B Hayke. M3yueHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU JESTENIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUII O€3011acHOr0
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bOopMHPYIOLTUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE [T PA3JINYHBIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOUIEH MPUPOTHON
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01mee Ynciio 4acoB, OTBEACHHBIX JUIS M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTEeMEe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJBI XHMHYECKHX 3IJIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3yYEHHE U OmucaHue (U3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJIEHUH, HaOII01eHNe
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu menu (), uzydenme crocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pEe3yNbTAaTOB IMPOBEJACHUS OMNbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TMONyd4eHHUs KUCIOpoJa B Jadoparopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOmIuMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolure (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinot. Ousndyeckue 1 XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXIY KJIaCCAMH HEOPIraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKPAIICHUs TOpeHUs (moxapa), O3HAaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIOB), HAOIIOACHHE 0OPA3I[0B BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuuyeckux djementos JI. .
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBL.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynnbl. DU3NUECKUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKa XHUMHYECKOIO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUUYECKHX SJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, pEaKLIUU Pa3JI0KEHNS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsL OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMHUYECKON CBA3U. THUNBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, reHeTHdYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTaiuzaropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHS MPOTEKaHUS PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[ToHsTHE O THAPONU3E COTIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OcaJKa, BblJEJIEHUE ra3za, o0O0pa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeTUHEHUSI

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiusl Ha cynb(dar-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nonyyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKUE U XMMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEH Cpeibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢u3nyeckue M XUMHYECKHE CBOicTBa, mosydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMu4eckue cBoictra. Ancopouus. Kpyrosopot yriiepoaa B npupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANILHOTO TOTEIJICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YroibHas KHCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanpHBIe TOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COCTUHEHHUSAX YIIIepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B npupone. OOume mnpexacraBieHuss o0 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NYeCKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoOB), HaOIIOJeHHWEe Tpouecca OOYyIJIMBaHUS  caxapa TMOjA  JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB), 00pa3IiaMu a30THBIX U POCPOPHBIX YIOOpEHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTHBOrasa, MojJyuyeHue, coOupaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTANBHBIX 3a1ad 10 TeMe «BaxHeliue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYeCKue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJIA€HHE B Tpupoje. Puznueckue U XMMHUYECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE IKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas moMomp Npu XUMHUYECKUX OXKOTrax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAIIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO0mme ecTecTBEHHO-HAYYHBIC MOHITHS: HAay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KiIacCUpHUKaluWs,  MEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMCHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usuka: Martepus, aroM, O3JCKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TOIIBI,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYCCKUIl 3aps], HPOBOIHHMKH, IOJIYIPOBOIHUKH,
JMIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, paCTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
CIIMHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COIHIIE.

Buonorus: ¢orocuHTe3, ApIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, rumpocdepa, MHUHEpasbl, TOPHBIE MOPOIBI, MOJE3HBIE
MCKOIIaeMbI€, TOILUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IMPOTrPaMMbl OCHOBHOro 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE NPaBUIAMU M HOpPMaMM IOBEJIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUel 0 MepeoBbIX JOCTHKEHHUSIX M OTKPBITUSAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIon, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETHHON paOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHHE IOCJIEACTBUNH W HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3yUeHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHe K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30IMaCHOTO MOBEACHUS NIPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (hOpMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTHUSIMHU), UCTIOIH30BATh MOHSATHUS I O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTa IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3aMIPOCHI IPU MOUCKE U 0TOOpe UHPOPMAIH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B IMpollecce Y4eOHOM U HCCIel0BaTeIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh NN AEATENBHOCTH, NIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBAaTh IMPENJIOKEHHBIM alrOpUTM AEWCTBUH NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHsS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.
K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:
PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX HNOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHas
Macca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTAa B COCIAMHEHHM, MOJISIPHBIH OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBaHME, COJIb, 3JIEKTPOOTPHULATEIILHOCTh, CTENEHb OKUCJIECHUS, XUMHUYECKas
peaknus, KiIacCU(pHUKAIMA PEaKUUH: peakuu COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKiuu
3aMeIIeHUs], peaKui 0OMEeHa, K30- M YHIO0TEPMUUYECKHE PEaKIiH, TeIUIOBOH 3P QeKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMUYECKas CBS3b,
HOJISIpHAst U HETOJIApHAs KOBAJICHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIisl) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MMOHATUH M IPUMEHATH 3TU MOHATUS IPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;
UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJIsi COCTaBlieHHs (OpMyJ BEIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUM;
OIpeNieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENEHb OKHUCICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHMSX, NMPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coeuHEeHUH no GopmysamM, BUJ XUMUUYECKOH CBS3U (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cmbich [lepuoanueckoro 3akona Jl. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJJIEMEHTOB OT UX TIOJOXKEHHUS B
[lepuoanueckoit cucteMe, 3aKOHOB COXpPAaHEHMs MacChl BEIIECTB, IOCTOSHCTBAa COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOrapo;
ONMCHIBaTh U XapakTepus3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHYECKHUX
AJIEMEHTOB: pa3JIMyaTh NOHATHS «TJIaBHas noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpymIa)», Majble 1 00JbIINe MePHO/Ibl, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B Ta0IHIIe
«Ilepnonnueckas cucrema xumuueckux odsaemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCIIO 3JIEKTPOHOB M PacHpeIesIeHNe UX 0 3JIEKTPOHHBIM CII0SM);
KJIaCCU(UIIUPOBATh XUMHUYECKHE IIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMHUUECKHE peaKluu
(110 4KCIy U COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJasl ONUCAaHME IPUMEPAMH  MOJEKYJSPHBIX  yPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JI0JIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBa B pacTBOpE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIIUu;
IIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eH1e, CUCTEMATH3alHI0, KIACCU(DUKALMIO, BBISIBICHUE TPUUNHHO--CIIEICTBEHHBIX CBS3€H



— I M3y4YEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
MO3HAaHUS — HaOMIJEHUE, U3MEpPEHUE, MOJEIUPOBAHUE, OKCHEPUMEHT (peayibHBIA U
MBICJICHHBIN);
CJIEZIOBATh MPaBWJIaM TIOJIb30BAHUS XUMHUYECKOW MOCYI0H 1 1abopaTOpHBIM 000pyIOBaHUEM, A
TaKKe MMpaBuiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKUHUSMU 10 BBITOJTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIECTB
(BomopoJila M KHCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNpEAeIEHHOM MaccoBOW AoJei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U TMPOBOJUTH XHUMHYECKHE OJKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TMOMOUIbI0 HHIUKATOPOB (JIaKMYC,
dbenondTanenH, METHIOPAHXK U APYTHE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIC pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHI:
. pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX IOHSATHH: XUMHUYCCKUH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BaJECHTHOCTD,
3NEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIPHBIA 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIIUTHL,
AJIEKTPOJINTHYCCKAS JWCCOIUAINS, DPEAKIMK HWOHHOTO OOMEHA, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTUMBIE U HEOOpPAaTHMBIC pEaKIUH, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEBIC
pEaKIuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AallJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKast), KpUCTAITHYecKas
pemeéTka, KOpPpO3Usi METaUIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKIMH, MpeaeabHO
nonyctumas konuentpauus [1JIK Bemectna;
WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATHH U IPUMEHSTH 3TH TOHSTHS TIPH
OTIMCAHUU BEIIECTB U UX MPEBPALICHUIA;
WCIIOJIH30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBJICHHS (hOpPMYJ BEIIECTB W YpaBHEHUU
XUMUYECKHUX PEAKLUM;
OTPENIETATh BAJCHTHOCTh W CTENEHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB B COCIUHEHHUSIX
pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONPEAENEHHOMY KiIacCy COCOUHEHHH Io
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI, MOHHAS, METAJUINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSIX, 3aps] MOHA 0 XUMHUYECKON (opmysie, xapakTep Cpenbl B BOAHBIX PacTBOpax
HEOPTaHWYECKUX COCTMHECHHM, TUIT KPUCTATTMIECKON pemETKH KOHKPETHOTO BEIIEeCTBA;
packpbiBaTh cMbIch Ilepuogmueckoro 3akoHa JI. M. MenneneeBa W J€MOHCTPUPOBATH €ro
MOHWMaHWE: OMHUCHIBATH M XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepmoanueckoil cUCTEMBI
XUMHUYECKHUX SJIEMEHTOB: pazNiuyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnmna)», mansie U OONBIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJUYECKON TabNWIle, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl siipa, oOliee YnCiIo 3JIEKTPOHOB M paclpe/esieHne ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB 2JIEMEHTOB
U UX COCIMHEHHH B MpEJeNax MajbIX MEPUOJOB U TIIABHBIX MOATPYII ¢ yYETOM CTPOCHHUS HX
aTOMOB;
KJIACCU(UITUPOBATh XUMHUECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEAKIIUU
(Mo 4YmCIly W COCTaBYy YYAaCTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, o
M3MEHEHUIO CTENeHEeH OKMCICHHSI XUMUYECKHUX AJIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CleNU(PUUIECKHEe XMMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXKAas OMHCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKIX PEAKITHil;



COCTaBJIATh YPaBHEHUS IEKTPOJIUTUYECCKOM AUCCOLUAIMH KUCIIOT, IIEJI0YeH U COJeH, MOJTHBIE 1
COKpAIllEHHbIE YPAaBHEHMs peakUUil HOHHOIO OOMEHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOLIINX
CYIIIECTBOBaHME T€HETHUECKON CBS3U MEXIY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PACKpBIBATH CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OaJlaHCa 3TUX PEaKIHii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOZMOXKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO [OJIIO
XMMHYECKOr0 3JIeMEHTa 10 (OpMyJe COCIUHEHUs, MAacCOBYIO JOJIO BELIECTBA B PACTBODE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakLnu;

cOo0JII01aTh MpaBHiIa MOJIb30BAHUS XUMHUYECKON MOCYNON M 1a00paTOpHEIM 000pYyAOBaHMEM, A
TaKXe MpaBujia OOpaIlEeHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMHU IO BBIIOIHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

OPOBOJIUTh pPEAKLUUH, MOATBEP)KIAIOIINE KAayeCTBEHHBIH COCTAaB pa3jIMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJIOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYCHHBIX  METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEILECTB;

IPUMEHSITh OCHOBHBIE OTIEPAIMU MBICIUTEIFHON JIEITEIFHOCTH — aHAINU3 U CUHTE3, CPaBHEHHE,
0000111eH1e, CUCTEeMAaTU3aIUI0, BBIIBICHUE NPUYMHHO-CIEJCTBEHHBIX CBs3el — I U3y4YCHMS
CBOWCTB BEIIECTB M XUMHUYECKUX pEaKIUil, €CTECTBEHHO-HAayYHbIE METOJbl IO3HAHHUA —
Ha0JII0/IeHue, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3/iejioB U TeEM JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NporpamMmbl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTUUECKON 5 2 bubnmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JIESITENILHOCTH YeJI0BEKa
bubmuorexa [JOK
1.2 B 15 1
CHICCTRA M XUMITICCKHC PeaKtiitd https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosznyx. Kucnopoa. ITonsitue 06 5 bubnuoreka [IOK
' OKCHJIaX https://m.edso00.ru/7f41837c
Bognopoa.Ilonarue o kucinorax u bubnnorexka [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPTraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasnery 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX dieMeHToR /1. 1.
Menaene-eBa. CtpoeHue aToma

XUMHYeCcKas CBA3b.

bu6mmoreka [IOK

32 | OxucmTetbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIBbHBIC peaKLII/II/I
bubanoreka [JOK
Hroro mo paszery 15 https://m.edsogru/7f41837c
PesepBHOE BpeMms 3 bubmorexa LOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabuble IlpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. BemmecTBO 1 XUMHYeECKHEe peaKkul
11 [ToBTOpEHUE U yriay6ieHne 3HaHUH OCHOBHBIX 5 1 bubnnorexa [HOK
' pasienos Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALUA. 8 1 1 bubnnorexa [HOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
51 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubnuoteka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 Bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHTOB |V A-Tpynmel. Yriaepoa u KpeMHHMA 8 1 2 bubmmorexa [OK
' PYHHBL POR M EP https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTa/JIbI M X COCIUHEHU S



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

bubmuoreka [JOK

31 Obuye ceoficTea MeTanios 4 https://m.edsoo0.ru/7f41a636

3.2 Baxxueiire Metauibl 1 UX COSIUHEHUSI 16 ngj;ﬁf{iigrouﬁ £412636

Hroro no pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmmorexa [IOK
https://m.edsoo0.ru/7f41a636

Hroro no pazneny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoangecTBo yacoB

Ne Hara DJIeKTpOHHBIe HU(POBBIE
n/n Tema ypoka Bcero KonrpoabHeie Hpakrnyeckue U3yYeHHS o0pa3oBaTeJibHbIE pecypchl
padoTbI padoTsI
1 IIpenmet xumuu. Posib XUMUM B ’KU3HM YesioBeka. Tera 1 bubmmoreka [JOK
¥ BEIeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOIaX MO3HAHUS B XUMHUU 1 bubamorera LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTiuaeckas padora Ne 1 «[IpaBuma paboTsl B
3 naf)60paT0pm1 HpnpnéMLI 06paufeHm{ c IJ)1al60paTopHI>IM 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 UYucrtsie BeniectBa u cMecu. CriocoObl pa3ieneHust 1 Bubmuorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [Ipaktnueckas padora Ne 2 «Paznenenue cMmeceii (Ha 1 Bbubnuorexa LIOK
pUMepe OYUCTKH TTOBAPSHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJTBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE JIEMEHTBHI. 3HaKU (CHMBOJIBI) XUMHUYECKUX 1 Bubmmorexa [JOK
AIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClI0KHBIC BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmorexa LIOK
https://m.edso0.ru/ff0d2d50
10 3aK0H TTOCTOSTHCTBA COCTAaBa BEMIECTB. XUMHUISCKASI 1 bubnuoreka [IOK
¢dopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OrHocutenbpHasg aTroMHas Macca. OTHOCHUTEIIbHAS Bu6nuoreka IJOK
11 1
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHYECKOTO 3JIeMEHTA B COEIMHEHUH 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350c

bubmuoreka LIOK
13 KonnuecTBo Bemectsa. Mons. MomnsipHas macca https://m.eds0o.ru/ff0d5230
®OU3NUECKUE U XUMUYECKUE SIBICHUS. X UMUUYECKast bubmuoreka LIOK
14
peaxis https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycIoBUSs MPOTEKAHUS XUMUYECKUX PEAKLIUIA bubamoreia LIOK
https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHECHHS MacChl BEIIECTB. XUMHUIECCKUE bubnunoreka [IOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruncinenus KkonmdecTBa, MacChl BEIIECTBA 1O Bu6nmoreka IJOK
17 .
YPaBHEHHSM XHMHYCCKHX PEAKITHIA https://m.edsoo.ru/ff0d5708
18 Knaccudukarms XuMHU4ecKuX peakiinii (COeTnHeHMS, bubmmorexa [IOK
pasIoKeH ], 3aMEIICHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBINH-IHIMKIIONEIUCT. Bubmuorexa [JOK
OG6o01IeHHe U CHCTeMATH3ALHs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Konrtponbnas padota Nel o teme «BemiectBa u Bbubnuorexa LIOK
XUMHYECKUE PEAKIHN» https://m.edsoo.ru/ff0d4290
21 Bozmyx — cMech rasos. Coctas Bo3ayxa. Kucinopony — Bbubnuorexa LIOK
SIIEMEHT | MPOCTOE BernecTBo. O30H https://m.edsoo.ru/ff0d448e
29 du3uvecKre 1 XMMUIEeCKHe CBOMCTBA KUCIOpoa Bubmuorexa [JOK
(peakiuu OKucIeHus1, ropenne). [TousaTre 06 okchmax https://m.edsoo.ru/ff0d4614
CrniocoObI OTy4eHHs KUCI0poa B 1a0opaTopuu 1 Bbubnuoreka LIOK
23
pOMBIIEHHOCTH. [IpuMeHeHne Kkucnopoja https://m.edsoo.ru/ff0d497a
TemnoBoit 3PpHeKT XUMUUIECKON PeaKIfu, TTIOHIATHE O
24 TepMongHg)e(%:KOM ypaBHEHUU Emo-H u bubamorewa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKLIUIX
o5 TomnmBo (HedTh, yroys 1 MeTaH). 3arps3HeHHe Bbubmuorexa LIOK
BO3/yXa, CIIOCOOBI €ro MpeI0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakxTnueckas padora Ne 3 o teme «llomyuenue n Bubmoreka [JOK
coOupaHHe KUCIOPOa, U3yUYEeHUE er0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bopopon — srneMeHT U MpocToe BEMIeCTBO. Bubmuoreka LIOK
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Haxoxnenue B npupozae

https://m.edsoo.ru/ff0d4dd0

28 ®u3NYECKHE U XUMUYECKHE CBOMCTBA BOJOPOA. bubmuoreka LIOK
[Tpumenenue Booposa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U CONAX brbmmorexa LIOK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI oy4YeHHs BOAOPOa B 1a00paTopuu bubamoreia LIOK
https://m.edsoo.ru/ff0d4ddo
[paktnueckas padora Ne 4 o Teme «Ilomydenue u Bubmmorexa [JOK
31 N
cobupaHue BOJAOPO/Ia, H3yUYECHHE €r0 CBOMCTB» https://m.edsoo.ru/ff0d4f42
. . Bu6nmoreka IJOK
32 MounsipHbIfi 00bEM Ta30B. 3aKOH ABOTaapo https://m.edsoo.ru/ff0d542e
33 Brrunciienust 00b€Ma, KOMHMYECTBA BEIIECTBA T'a3a [0 €ro Bu6nuoreka IJOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenns 006EMOB ra3oB 10 YpaBHEHHIO PEaKIIMU Ha Bubmuorexa [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH Ia30B https://m.edsoo.ru/ff0d5708
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOJbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [lonsTue 00 HHIUKATOpaX bubamoreia LIOK
https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopureinb. HachlillieHHbIE U
37 HeIfaCLIH_IepHHble }I))aCTBopI:I. Ma::)OBaH JTOJIS BEIIIECTBA B bubamorerca LIOK
https://m.edsoo.ru/ff0d5b40
pactBope
[pakTuueckas padora Ne 5 o reme «I[IpurorosieHue
38 p;::TBOpOB c OHI;eHeHéHHOﬁ MaccoBOM Jfoneﬁ bubamorexa LIOK
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Kontponbnas padora Ne2 mo teme «Kucmnopo. Bubmuorexa LIOK
Bogopos. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuzpl: cOCTaB, KIacCU(pHUKALUsI, HOMEHKIATypa bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
41 [Tonyyenue u XxuMHUYECKHE CBOMCTBA KUCIOTHBIX, Bu6nuoreka IJOK

OCHOBHBIX U aM(i)OTepHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e
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bubmuoreka LIOK

42 OcHoBaHus: cocTaB, KIaccuUKanmsi, HOMEHKIATypa https://m.edsoo.ru/f0d67ca
43 [Mony4yeHnue 1 XUMHUUECKUE CBOWCTBA OCHOBAHUMN bubamorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, HOMEHKIATypa BH6JI_HOTeKa LOK
https://m.edsoo.ru/ffOdfee2
45 [Tomyuenune u XUMHYECKHE CBOWCTBA KUCIOT bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeanne): HOMEHKIIATYpa, CIIOCOOBI TTOTyYESHS, bubmmorexa [IOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00ad9474
47 iiiig:;ﬁ:;iﬁiﬁai 1}1): Teel\la{: iOCHOBHHe KJIaCChI bubamoreta LIOK
HEOPrAHITECKIX COEHHEHHI https://m.edsoo.ru/00ad9b7c
48 I'eneTnueckas CBsI3b MEXY KIACCAMU HEOPTaHUYECKUX bubmmorexa [IOK
COCAUHEHUH https://m.eds00.ru/00ad9a50
49 O00011IeHNE U CHUCTEMATU3ALMS 3HAHUI bubmorexa HOK
https://m.eds00.ru/00ad9ch?2
50 Kontponbhas padora Ne3 o teme "OCHOBHBIE KIIacChl Bubmmorexa [JOK
HEOPraHUYECKUX COeTMHEHHI" https://m.edsoo.ru/00ad9ela
51 [lepBbie NOMBITKH KIACCU(PHUKAIINA XUMHYECKUX Bbubnuoreka LIOK
areMeHTOB. ITOHATHE O TPYIIAaX CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepuoanueckuii 3akoH u Ileproanyeckas cucrema Bubmuorexa [JOK
xuMuaeckux smementos JI. Y. Menzeneesa https://m.edsoo.ru/00ada52c
53 [epropl, rpyIIIbL, TOATPYIIIEL brbmmorera LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tombl bubamorexa LIOK
https://m.edsoo.ru/00ada342
55 CrpoeHue 3JeKTPOHHBIX 000JI0UEK ATOMOB 3JICMEHTOB Bbubnuroreka [IOK
[epuoamueckoii cuctemsl /. 1. Menneneesa https://m.edsoo.ru/00ada6bc
56 XapakTepHCTHKa XUMUYECKOT0 JIEMEHTA IO €r0 Bbubmuoreka LIOK

nosioxxeHuto B [lepuonnueckont cucreme [1. U.

https://m.edsoo.ru/00ada824
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MenpgeneeBa

3HaueHue HepI/IOI[I/I‘{eCKOI‘O 3aKOHa IJId Pa3sBUTUA HAYKH

57 u npaktuku. . . MenaeneeB — y4€HblIii, neaaror u 1 BH6JI_HOTeKa LoK
— https://m.edsoo.ru/00ada96e
58 DIIeKTPOOTPHUIIATETHFHOCTh AaTOMOB XUMHUYIECKHUX 1 bubmmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 Horiast XiMireckas Coash 1 https://m.edS(])_E).ru/OOadac34
60 KoBaneHTHas monsipHasi XuMH4YecKast CBs3b 1 bubamorewa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HemomsipHas XUMUYECKast CBS3b 1 bubamoreta LIOK
https://m.edsoo.ru/00adaab9
Bubmuorexa [JOK
62 Cremetth OKHCICHHS 1 https://m.edsc])_E).ru/OOadanS
63 OKHUCITUTETHHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH 1 bubamoreta LIOK
https://m.eds00.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTENIH 1 Bubmiorexa LIOK
https://m.eds00.ru/00adb076
65 Kontponbnas pa6ora Ne4 o reme «CtpoeHune aToma. 1 Bubmuorexa [JOK
XuMmuyeckas CBSI3b» https://m.edso0.ru/00adb4386
66 PezepsHslii ypok. O0001IEHNE U CHCTEMAaTH3alNs 1 Bbubnuorexa LIOK
3HaHUH https://m.edsoo.ru/00adb33c
67 Pesepsublii ypok. O6001IEHHE U CHCTEMAaTH3AINS 1 Bubmuorexa [JOK
3HaHUH https://m.edso0.ru/00ad9ch2
68 Pesepsuslii ypok. O000IIEHNE U CHCTEMAaTH3AIINS 1 Bubmorexa [JOK
3HaHUH https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo yacoB

Ne Hdara DyeKTpOoHHbIe HUPPOBBIE
Tema ypoka KouTtposabnsbie IIpakTuyeckue
n/n Bcero HU3y4eHust o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
1 ITepuonnueckuii 3axoH. [lepuonnueckas cucrema 1 Bubnuorexa LHOK
xumuueckux sneMmentos J. . Meneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MECHECHHUY CBOMCTB XMMHYCCKUX 1 bubmmoreka [JOK
3JIEMEHTOB TTEPBBIX TPEX TEPHOTOB https://m.edso0.ru/00adb6b6
3 Knaccudukaius 1 HOMEHKIIATypa HEOPraHUYECKUX 1 bubnunoreka [IOK
BEI[ECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHYECKOU CBSI3U U THIIBl KPUCTAININYECKUX 1 Bu6nuoreka IJOK
peniéTok https://m.edsoo.ru/00adbac6
KonTponbras pabora Nel mo reme «lloBTOperne u
5 yriyOJieHUe 3HAaHWIH OCHOBHBIX Pa3JIeiioB Kypca 8 1 1
KJIacca»
Krnaccudukanms XuMU4IeCKUX peakiui 10 pa3TuIHbIM Bbubnuorexa LIOK
6 1
npU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsTre o ckopocT xuMHI4Yeckoi peakiuu. [lonsarue o 1 Bubmmorexa [JOK
TOMOTEHHBIX U TeTEPOrCHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
ITonsiTue 0 XUMHUYECKOM paBHOBeCHU. DaKTOPHI,
8 BITUSIIOIINE HA CKOPOCTh )lannquKOﬁ eaK I/II;’/I " 1 bubamorera LIOK
N P peardt https://m.edsoo.ru/00adc28c
TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS
9 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 bubmorera LIOK
peartt https://m.edsoo.ru/00adcade
Teopus snexkTponuTHueckon gucconuanu. CUIbHbIE U bubnmnorexa [JOK
10 1
CJ1a0bIe DIIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 Honnbie ypaBHEeHUS peakuuit 1 Bubmmorexa LIOK
P peaxtt https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KMCJIOT U OCHOBAHUM B CBETE 1 bubmunoreka LIOK
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HpeI[CTaBHCHI/Iﬁ 00 C-)JICKTpOJ'II/ITI/I‘lCCKOf/'I JUCcConualnu

https://m.edsoo.ru/00add5d8

13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTaBICHUIN Bubmuorexa LHOK
00 3JICKTPOTUTHICCKOM JUCCOITHAIINN https://m.edsoo.ru/00add8h2
14 [TonsTue o runponuse conen bubamorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6001enne u cucTeMaTH3alys 3HaHAH Bubmiorexa LIOK
https://m.edsoo.ru/00addd12
[paktrueckas padora Ne 1. «Pemenue Bubmmorexa [JOK
16
AKCIIEPUMEHTATBHBIX 33/1aW) https://m.edsoo.ru/00addbfa
KontponsHas padorta Ne2 o Teme
17 «3J1:1P<)Tponmlfqecxas{ JUCCOITUAITHSL. X AMUYIECKIIE bubamorexa LIOK
https://m.edsoo.ru/00addecO
peaKiuy B pacTBOpax»
18 OO0mas XxapaKTepUCTHKA TAJIOTCHOB. X UMUYECCKHE bubnuoreka [IOK
CBOMCTBa Ha MPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xioposogopos. ConsiHast KHCIIOTa, XUMUIECKHE bubmmorexa [IOK
CBOWCTBA, TIOJTyYEHHE, IPUMEHEHIE https://m.edsoo.ru/00ade104
20 IIpaktnueckas padora Ne 2 o Teme «llomydenue Bbubnuoreka LIOK
COJISTHOM KHCIIOTHI, H3yUeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
Brruncnenust mo ypaBHeHUSAM XUMUYECKUX PEAKIIUH, Bubmuorexa [JOK
21
€CJIM OJIH M3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
bubmmoreka IIOK
22 O6mias xapakrepucTika meMeHToB VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTtponHbeie MoJuduKauy cepbl. HaxoxneHune cepsl
23 ueé copem/IHeHI/H‘/'I : n(inpoie. XHI;/IquCKHe (jIBOI‘/'ICTBap bubamorexa LIOK
https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopos, cTpoeHue, GU3NISCKUE U XUMUUYECKUE bubnmnorexa [IOK
cBoifcTBa https://m.edso0.ru/00ade802
o5 Oxcupl cepol. CepHast KMCI0Ta, PU3NIECKHE U bubnuoreka [IOK
XMMHYECKUE CBOWCTBA, MPUMECHEHUE https://m.edsoo.ru/00adea28
26 XuMH4ecKue peakiuu, JexKaliue B OCHOBE Bu6nuoreka IJOK
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MPOMBIIIICHHOTO CITOCO0a MOTyYeHUs CepHON
KHUCJIOTHL. XMMUYECKOE 3arps3HEHUE OKPYKAroIIei
Cpelbl COeTMHEHMSIME CEPBI

Brruucnenue MaccoBoi 101M BBIXOJ1a IPOAYKTA

https://m.edsoo.ru/00adec8a

bu6nmoreka IJOK

27
peaxiyu https://m.edsoo.ru/00adec8a
06 VA- A
| oo e Vo
Pactipoctp © B IIPHPOAS, https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOHCTBA
AMMUak, ero GuU3NIEeCKre 1 XUMUIECKIE CBOICTBA, Bu6nuoreka IJOK
29
MOJIyYCHUE U TIPUMEHEHHE https://m.edsoo.ru/00adf004
30 [paktuueckas padota Ne 3 o Teme «Ilonydenue Bubmuorexa [OK
aMMHaKa, M3y4eHHE €ro CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCIOTa, € PU3NIecKne U XUMUIECKHe bubmmorexa [IOK
CBOHCTBa https://m.edso00.ru/00adf306
Hcnonb3oBaHWe HUTPATOB U COJICH aMMOHHS B
32 KayecTBE MUHEPAIBHBIX yI00peHui. X1uMHu4yeckoe Bubmmorexa [JOK
3arpsi3HEHHE OKPYKAIOIICH CPe/Ibl COSTHHEHUAMHE https://m.edso0.ru/00adf518
azora
33 dochop. Oxcun dpochopa (V) u hocdopHas kuciora, Bubnuoreka [IOK
(bu3HYeCcKre U XUMHUYECKHE CBOWCTBA, MOJyYEeHHE https://m.edsoo.ru/00adf68a
151
34| ynoGpenst Snpasncne spupomon oot BuGiorexa LIOK
YAOOP - AP PHPOA ped https://m.edsoo.ru/00adfc20
¢docharamu
35 VYriuepoa, pacpocTpaHeHue B IPUpoOIe, PU3NIECKHUE U bubnuoreka [IOK
XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
O ,
KCj/I,Z[LI yriiepoja, ux Gu3ndeckue 1 XAMUIECKHe BuGmiorexa LOK
36 CBOWCTBA. DKOJIOTUUECKHE MTPOOITIEMBI, CBI3aHHEIE C
https://m.edsoo.ru/00adfebe
okcuzom yriepona (1V)
bub OK
37 VYronpHas KHCIO0Ta U €€ COMH nomotexa L

https://m.edso0.ru/00ae006¢
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[Ipaktuueckas padota Ne 4 o Teme "[lonyuenue

38 YIICKUCIIOro raza. KauecTBeHHas peakius Ha Bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KapOoHaT-noH"

39 [TepBoHavaEHBIC IOHATHS 00 OPTAaHHYECKIX bubmmoreka [JOK
BEIIIECTBAX KaK O COCIUHCHUAX YIIIepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii 1 ero coeuHeHus brbmmorexa LIOK

https://m.edsoo.ru/00ae080a
[Ipaxtraeckas padora Ne 5. Pemenne
41 BKIEZHepI/IMeHTaJIiHBIX 3ama4 o TeMe «BaxHeimme bubamorexa LIOK
https://m.edsoo.ru/00ae0bf2
HEMETAaJUTbl U UX COCIMHEHUS
KonrtponbHas padota Ne3 mo teme «Baxueiime Bubmuorexa [OK

42
HEMETAILIBI M UX COEINHEHIUS https://m.edso0.ru/00ae0e18
OO01mas XxapakTepuUCTHKa XUMHUIECKHAX 3JIEMEHTOB —

43 METaJI0B. MeTauinyeckas CBs3b U METAJNTUUECKast bubmuoreka LIOK
KpHCTaJUTHYecKas pemérka. Gusndeckue cBoicTBa https://m.edsoo.ru/00ae103e
METaJIIOB
XHMHYeCcKre CBOMCTBA METAJLIOB. bubmoreka IIOK

44 N .

DIEKTPOXUMHUYECKUH PSIT HATPSHKEHUH METAIIIIOB https://m.edso0.ru/00ae1156
O6mre crrocoObl moayueHus: MmetamioB. CIIIaBbl.
45 BLIIII;cheHH;I o ypaB)I/{eHPISIM XUMHYECKHUX PeaKInuit bubmorexa LIOK
’ https://m.edso00.ru/00ae1156
€CIJIA OJTMH U3 PEareHTOB CONEPKUT PUMECH

46 [lonsiTve 0 KOPPO3UHU METAIIIOB Bubmiorexa LIOK

https://m.edso00.ru/00ae1278

47 [lenounsie MeTAIIBI bubamorexca LIOK

https://m.edso0.ru/00ae14b2

48 OKcHIBI ¥ THAPOKCHIIBI HATPHUS U KaTus bubmorexa [IOK

https://m.edso0.ru/00ae14b2

49 [llenouHo3emenbHbIE METaIbl — KAJIBITUH U MarHui bubimorexa HOK

https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeMHEHNS KaJabIs Bu6nuoreka IJOK
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https://m.edsoo.ru/00ael5e8

51 O0001IeHNE U CUCTEMATH3alNs 3HAHUI

52 KécTtrocTh BOABI B CITOCOOKI €€ yCTpaHeHUS ];ES;I:I;(:T:ZI;Z(])_E)?IS/O 0361886

53 [IpaxTrueckas padora Ne 6 mo Teme "JKECTKOCTH BOJIBI bubmmoreka [JOK
Y METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8

. bubmuoreka LIOK
>4 AioMiHif https://m.edsi.ru/Oanch
55 AmMdoTepHbIe CBOMCTBAa OKCHIA U THAPOKCH/IA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubmoreka [JOK

%6 Keneso https://m.edS(I)_E).ru/Oanld86

57 Oxcupl, ruApokcuabl u conu xenesa (1) u xeneza bubnuoreka [IOK
(nn https://m.edsoo.ru/00ae35e6

58 O06001TIeHNE B CHCTEMATH3aIHs 3HAHUH

59 ilzi;?;z:;if:iﬁ; 1}1): T:;a{: iBamHeﬁmHe bubamorerca LIOK
METANINL 1 HX COCMHHCHHSDY https://m.edsoo.ru/00ae3de8
Brruncnenus o ypaBHEHHUSIM XUMAYECKHUX PEAKLUi,

60 €CIJIM OJTMH U3 PEareHTOB JIaH B M30BITKE WU COACPIKHUT Bu6nuoreka IJOK
MpUMecH. BBIYrcIeHNsT MacCOBOM JI0IH BBIXO/a https://m.edsoo.ru/00ael750
MPOYKTa PEaKIINU

61 O00011IeHNE U CHCTEMATU3ALMS 3HAHUI

62 Konrtponbnas padota Ne4 o teme «Baxuermme
METaJUTBl M X COCITMHCHUSDY

63 BemectBa u maTepuaibl B IOBCEIHEBHON KU3HU bubmunoreka IIOK
YeJIoBeKa https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl Bubmmorera LIOK

https://m.edso0.ru/00ae4270

65 Poinb XxumuH B pelieHrH SKOJIOTHYECKHX MTPOodIeM Bubmoreka [JOK
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66 Pesepsublii ypok. O0001IEHNE U CHCTEMAaTH3AINS 1 Bubmuorexa LHOK

3HaHUH https://m.edso00.ru/00ae0dOa
67 Pesepsublii ypok. O0001IEHNE U CHCTEeMaTH3aINS 1 Bubnuorexa LJOK

3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AIHS 1 bubmmoreka [JOK

3HaHUH https://m.eds00.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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