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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMUM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbpHOI TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUs, MPECTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHON paboueil MpOrpaMMel
BOCITUTAHUS U C YYETOM KOHUEMIUHU MPENoiaBaHusi yueOHOTO mpeaMeTa « XUMUs
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Aa€T TPEJCTABICHUE O MLENsIX, OOLIEeld CTpaTeruu
oOyueHHUs, BOCIUTAHUS U PaA3BUTUA OOY4YaIOIIUXCA CPEICTBAMU Yy4eOHOTO
npeaMeTa, YCTaHaBJINBAET 00s3aTeIbHOE IPEAMETHOE COJIEpKaHHUE,
npeAyCcMaTpUBaET pPaCIpEeAeIeHue €ro IO KilaccaM M CTPYKTYPUPOBAHUE IO
pazielaM U TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPEACISICT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYCHHS XUMHUU C Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaloluxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TaKXke TPEOOBAHUM K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE I1eJIeH N3yUYeHUs MPeMETa U OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIILHOM JCATECIbHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XHUMHHM CIY>KUT OCHOBOM st (OPMHUPOBaHMUS MHUPOBO33PEHUS
o0yyaromierocs, €ro MpeACTaBICHUM O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMbIe XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUd M 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, JYHEPreTUUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXXHOCTEH IS CaMOpPa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBINUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4aroImmxcsi, HaBBIKOB HMX CaMOCTOATEIIBHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX U HCCIICIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKHU3HU, TaK U B POHECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
ATanoM B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYarOIIUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTEeCTBEHHO-
Hay4YHbIM 3HAaHHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHHUE O0YYAIOIITUXCSI.

JlaHHble HampaBiieHUs B OOyYEHHU XUMHUU OOECIEeUMBAIOTCS CIEUU(PUKOI
colepkaHusl  y4eOHOro MpeaMeTra, KOTOpPBIA  SABISETCS  NEJaroru4yecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHH, OCHOB
HEOPraHMYEeCKOW XWMHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSTHI
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCsd U3 CHCTEMBI
IIOHATUN O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O MPHUHIIMITY
ITOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHMs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBleHUN 00 AJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopetndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIENI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYroMmy, BBINOJHSAS (QYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUs W IOJy4YECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HDOPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUKO U
METOJaM IIO3HAaHMS B Hayke. M3yueHne XMMUM NPOUCXOAUT C IPUBJICUECHUEM
3HAHUM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaOMMA MUPH,
«buomnorus. 5-7 xiacce» U «Pusuka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKd Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4yeOHOTrO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBI XMMHUYECKUX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUMH,
JOCTYIIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNHM K HAyYHBIM METOJaM T[IO3HAHUSA TMPU HW3YYCHHH BEIIECTB U
XUMHUYECKUX peakluii, B (GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BATENbCKON
JESTENIbHOCTH, OCBOCHMM IpPaBUI OE30MACHOrO OOpalleHHs C BEIIECTBAMH B
[MOBCEIHEBHOM KU3HU.

[Ipn u3ydeHnn XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYE€HHE MPUOOPENH TaKUE LU, KAK:

— (OpPMUPOBAHME HHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILIECHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecredeHne yCIoBUM, CITOCOOCTBYIOMMX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHUBEpPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH;

— (opmupoBanre oOmed (YHKIMOHATBHON W €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBICHATH U OLEHUBATH SIBICHUSA
OKpY’KaloIIeT0 MHpa, WCIOJIb3ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3YUYEHHUH
XUMHH, TPUMEHATh UX MpH pEHIeHWH NpoOsieM B TOBCEIHEBHOM JKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y O0Oydaromuxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA [UIsI BBIPAOOTKH HKOJOTHYECKU
1enecoo0pa3Horo MoBeACHHS B OBITY M TPYIAOBOM JIEATENBHOCTH B HEISIX
COXPAHEHHS CBOETO 370POBbsI U OKPYKAIOIIEH MPUPOAHOMN CPEIbL;

— pa3BUTHE MOTHBALIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHHMTAHUI0 Ha OCHOBE YCBOEHHMS OOILEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUIS U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOydJeHwusl.

OOmiee YMCIO YacOB, OTBEACHHBIX Ui H3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOT0 00111er0 o0pa3zoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena w BemectBa. DuU3MUYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE »BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
sneMeHTOB. [IpocThie U COXKHbBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyrna. BaleHTHOCTb aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OtHocuTeNnbHas MOJIEKYJIsipHas Macca. MaccoBasi J0Jii XUMHYECKOTO JIEMEHTa B
COCIMHEHUHU.

KomnuectBo BemectBa. Moiib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAUHUI] BemiectBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

du3nvecKre U XMMHUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUUECKHe ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuiIaMu paboThl B JJaOopaTopuu M
npuéMamu oOpateHus: ¢ J1abopaTopHbIM 000pYyAOBaHUEM, U3YUEHUE U OMHCAHUE
bu3UYECKNX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HaOIIOACHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHUPAHHME caxapa B CTYIIKE,
KUTICHHE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SIBJICHUM, HAOIIOJIeHUE U
OTNMCaHUE TPU3HAKOB MPOTEKaHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, passIoKEHUE TUIAPOKCHIA
Menu (II) npu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
M3y4YeHHUE CIOCOOOB Pa3JeCHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBaHUE, JUCTUIUISIIUA, XpoMaTorpadusi, TPoBeACHNE OYUCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(LIapOCTEPIKHEBBIX ).

BaxHeimue npeacTaBuTe M HEOPraHNYECKHX BELEeCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucimopon — alneMEHT U mpocToe
BelecTBo. HaxoxneHue kuciaopona B mpupoje, (U3MUECKMEe U XUMHYECKHUE
cBoiictBa (peakmuu TopeHusi). Oxcuapl. [Ipumenenue xuciopoma. CrocoOb



MOJIYYEHHUS] KHCJIOpOJa B Jaboparopud U MOpoMmbilieHHOCTH. Kpyrosopot
Kucnopoa B mpupojie. O30H — aJIOTpOIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3 (deKT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/IyXa, YCUJICHHE MTAPHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopona B
npupoae, Gu3udeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEI.
HacpiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 40Ji BEIIECTBA B PacTBOpPE. XMMHUECKHE CBOKWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpupoZie U B KU3HU 4YeloBeka. KpyroBopoT BoJbl B IPUPO/IE.
3arpsA3HeHne NpUpOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasyroniie  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHbIE) U
HecosieoOpaszyromme. HomeHknarypa okcuaoB. Du3nueckue U XUMHYECKUE
cBoMcTBa OKCHIOB. [losrydeHre OKCUI0B.

OcHoBanus. Knaccupukanust ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMW. PU3MUYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydeHnne KuCIoT.

Commu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
ITonyuenue coien.

I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHHUI.

Xumuueckuii IKCnepumMenn.

KAU4E€CTBEHHOE ONPENIEIICHUE COAEpKaHUs KUCIOpOAa B BO3yX€, MTOIYUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHUCIOPOJa, HAOIIOACHHUE
B3aUMOJICUCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
MpEeKpaIieHuss TOpeHus (Mmoxapa), O3HAKOMJIEHWE C oOpasllaMH OKCHJIOB U
OMKMCAaHUEe WX CBOWCTB, MOJy4Y€HUE, COOMpaHHe, PAcClHO3HABAHME W HU3YyUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOACHNE OOPa3LOB BELIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJJIAMU
(HaTpueM ®  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAJIOB),



ucclieIoBaHHEe O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpaX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, pPEeakUWil HEUTpa3alrH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHenmme Kiacchl HEOPTaHUYECKUX
COCMHECHUI.

IMepuognueckuid 3axkoH u lIlepumoguueckasi cucremMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIUun

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTue o
IpyImax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJIO0YHO3EMEIbHbIE METaJUIb,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIe 00pa3ytoT aM(OTEPHBIE OKCHUJIbI
Y TUAPOKCUJIBL.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpUoAHas  (OpMbI
[Tepunoanueckoit cucrembl xumuueckux aneMeHToB /. . Menneneesa. Ilepuonsr
u rpynnbl. OU3NYECKHM CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHAUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pagnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOJIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproguyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Haykh MU npaktuku. . WM. MenneneeB — yd€Hblii U
rpaKJaHMH.

Xumudeckass CBs3b. KoBajsieHTHass (TOJIspHAsT MW HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tponecchbl okucieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnRepuMeHm:

U3yueHHE OO0pa3loB BEIIECTB META/VIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropeHue, peakiuu pa3noKeHus, COSTUHEHHUS).

Mescnpeomemmnuie ceazu



Peasmszanust MeXNpenMETHBIX CBS3€M NPU W3YYEHMM XMMHMM B 8 KJlacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK U NOHITHUM, SIBJISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAYYHBIA (PaKkT, THUMOTE3a, TEOPHUS,
3aKOH, AaHaJW3, CHHTE3, KIacCHU(PHUKAIUS, TMEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJHJ,
U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3aps, BEIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BELIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, €IUHULIBI
M3MEPEHNs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KVIACC

BemecTBo M XuMU4ecKas peakus

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, KalausA, KAIbLUA W HX
COCAMHEHN B COOTBETCTBUM C TMOJIO)KEHUEM JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIBl XHMHYECKOW CBSA3U. THIIBI KPUCTAIUITMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOU PELIETKU U
BHJIa XUMHUYECKOU CBSA3U.

Knaccudukanusa 1 HOMEHKIATypa HEOPraHUYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJJAcCaM HEOPTraHUYECKUX
COCAMHEHNH, TEHETUYECKas CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakiMii Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pPEAKIMH BEHIECTB, MO TEIIOBOMY 3(pdeKTy, Mo
U3MEHEHHUIO CTENEHEeW OKUCIEHUS XUMHUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajlu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLINH, TEPMOXUMUUECKHUE
YPaBHEHUS.

[TonsiTue 0 ckOpoCTH XUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [[oHATHEe O TOMOTeHHBIX U T'e€TepOreHHbIX
peakuusax. llonsatue o xkaranuse. [lonsaTue 0 XxumMu4yeckoM paBHOBeCcUU. PaKTOPHI,
BIIMSIOIIME HA CKOPOCTb XMMHYECKOW PEAKUUM M IIOJIOKEHHE XHMHYECKOIO
PABHOBECHSL.

OKHCAUTENPHO-BOCCTAHOBUTEbHBIE ~ pEaKLUMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOM ~ pEaKLUu. CocraBneHue  ypaBHEHMMU



OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHUM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y cioBusl MPOTEKAHUS peaKMid HOHHOTO 0OMEHa,
MOJHBIE M COKpali€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEIACTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura M anmaza), CIOKHBIX BEIIECTB
(xopuna HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JCUCTBHUS PA3IMYHBIX (PAKTOPOB, MCCIIEIOBAHUE AJICKTPOINPOBOJIHOCTH
pacTBOPOB BEHIECTB, IpOLECCAa AUCCOLMALNMA KHCIOT, WIEIOYEed U  COJIEU
(BOBMOKHO  HCIOJIb30BAaHME BHUJEO MATEPUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TPOTEKAHWS  peakluuid  HOHHOTO  oOMeHa
(oOpazoBanue ocaaka, BBIJCICHHE Ta3a, O0Opa30BaHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX —~ TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu passioKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTU CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMMHUYECKHE CBOMCTBA HA MpPHUMEpPE  XJopa
(B3auMOJEHCTBHE C METalIaMHU, HEMETaUlaMHu, WIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlelicTBhe
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIme XJIOpUIbl U HUX
HaXOXJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3NYECKHE U
xuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kuciora, (QuU3NUECKHWe ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENSI KJlacca KHUCJIOT U crnenududeckrne). XUMHUYECKHE PEaKIlvu,
JeXalle B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cynedar-uon. Haxoxaenue ceppl M €€ COCAMHEHUH B TpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COECIWHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
¢uznyeckue U XuMudeckue cBoiicTea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyecKkue U XMMHUYECKHUE CBOMCTBA, MOdyUYeHHe U mpuMeHeHnue. Coim aMMOHHUS,
ux puU3NUECcKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THasl KHCIIOTa, €€ MoJydyeHue, (PU3NUeCKHe U XUMHYECKHE
CBOMCTBa (0OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MHHEpAJIbHBIX
ynoopenuil. XuMHUeCKOe 3arpsi3HEHUE OKPYXKarollel cpeibl COeTMHEHUIMU a30Ta
(KUCIOTHBIE NOXKIHW, 3arpsA3HEHHE BO3AyXa, NOuBbl U BonoémoB). docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, puszmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, PU3NIECKUe U XUMHUUYECKHUE CBOMCTBA,
nosnydyeHue. Mcnonp3oBanne GpocdaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHU.

O6mas xapaktepuctuka siemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCJIEHUS.  YTIUIEpOJd,  aJUIOTPOIIHbIE
MOAU(DUKALIMKM, pAcOpOCTpaHEHUE B NpHUpOAe, (HU3MYECKHEe U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyroopot yrieponaa B npupoje. Okcuabl yriaepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
[OJyYeHUE U MPHUMEHEHHUE. DKOJIOTHUYECKHEe MpPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumotesa T1100anbHOrO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekT. YronapHas KucaoTa U €€ coiu, X GU3NYeCKre U XMMUYECKUE CBOMCTBA,
noiyyeHue U npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIICHHOCTH W CEIHCKOM
XO35HCTBE.

[lepBoHavasIbHbBIE MMOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOIYKThI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONIOTUYECKH BaXKHBIX BEIIIECTBAX: JKUPAX, OCIKaX, YIJIEBOAAX — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IWHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, TMOJy4YCHHE U
npumeHenne. CoenuHEHHS KpemMHHUs B mpupojae. OOmme mnpeacTaBieHUss 00
okcusie kpemuust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BakHeillllne CTpOUTENbHbIE MaTepualbl: KEpPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, »kene300eToH. [Ipobiembl 0€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenn.

U3y4eHHEe 0Opa3IOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUWHEHHM (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu  cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMaTEpHUAIIOB), HAOIIOAEHUE Mpollecca OOyIIMBaHUs caxapa IoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH U HaOJIOJIcHUE MpHU3HAKa €€ MPOTEeKaHWUs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zoTta, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POcPOpHBIX yI0OpEeHUi, NOJydeHue,
coOupaHue, paclio3HaBaHME W M3yYEHUE CBONCTB aMMHaKa, MPOBEIACHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUs U (ochaT-uoH U U3yuyeHUe MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4ECHUE MoJenen
KpPUCTAUIMUECKUX PeIIETOK anmMasza, Tpadurta, QyuiepeHa, O3HAKOMJICHUE C
IpoLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIEM W
YCTPONCTBOM MPOTUBOTa3a, MOJyuYeHUE, COOMpaHUe, pacliO3HaBaHUE U W3YUYEHUE
CBOMCTB YTJIEKMCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl U HW3YyYCHHE TPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO0mras xapakTepruCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosioxeHus B llepuogmueckon cucreme xumudeckux osiaemeHtos . U.
MengeneeBa u cTtpoeHusi arToMoB. CTpoeHue MeTtaiuioB. MeTtauindeckasi CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  PemeTKa.  DJIEKTPOXUMHYECKUUA  psif
HaIpsHKEHUN MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToiyueHus: MmetamuioB. [loHSTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTYyH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[llenounsie meTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemeHntoB JI. M. Menneneesa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPHUPOJIE.
duznyueckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHHe WIENOYHBIX METAIUIOB MW UX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMii M KaJbIMi: IIOJIOKCHHE B
[lepuomnueckon cucreme xumudeckux aneMmeHToB . 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndecKknue 1 XUMHYECKUE CBOMCTBA MarHus
u Kanbluda. Baxueiliue coeluHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HAXOXAEHHWE B mpupojae. Pusnmueckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCUAA U THIPOKCHUIA
AJIFIOMHHMUS.

Kenezo: nonoxenue B Ilepuoguueckoii cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoXJIcHUE B mnpupoac. DuU3MYECKHEe U
XUMHUYECKHEe CBOMCTBA skene3a. OKCHIbI, THAPOKCUIbI U coyn kene3a (I1) u xkxenesa
(IIT), mx coctas, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMH METANIOB M CIUIABOB, HUX (PU3MUECCKUMHU
CBOMCTBAMH, H3YYE€HHE  PE3YJbTaTOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCTIOJb30BAaHME BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHAA
KaJIbIlUsl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOIIECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  WCIOJIb30BaHHE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MarHus, KIbLHS, AJFOMUHHS, [IMHKA, XKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMMCAHUE MPOLECCOB OKPALLIMBAHMS
MJaMEHU HWOHAaMU HaTpus, Kaius W Kaidblus (BO3MOXKHO HCIOJb30BAaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a71a4d Mo TeMe « Baxknenime
METAaJJIbl U UX COCTMHCHUSD).

XuMHA M OKpYKAKOLIafA cpeaa

BemectBa u marepuanbl B TMOBCEIHEBHOM >XKM3HU 4YeJlOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XAMUYECKHUX 05KOTaX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHUE OKpY KawIlel cpeabl (MpeienbHas T0ImyCTUMAast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun SKOJIOTMYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:

n3ydeHue 0o0pasroB MaTepuajoB (CTEKJIO, CILIAaBBl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mesicnpeomemnuwie ceasu



Peasmszanust MeXnpenMETHBIX CBS3€M NPpU WM3YYEHMM XMMHMM B 9 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK U NOHITHUM, SIBJISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmue ecTecTBEHHO-HAYUHbIE TOHATHSA: HAYYHBIA (PAaKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(pUKalusi, TEPUOANYHOCTb, HaOII0ICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBJICHHUE, ITAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIHI.

@dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHL,
M30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsisi, MPOBOJHHKH,
MOJIYITPOBOJHUKH, JUAJEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
NI0JIE3HBIE NCKOIIAEMBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsI JOCTUTalOTCsl B XO0Jie OOYYEHHS XMMHUU B €IMHCTBE YYEOHOU H
BOCIIUTATEJIbHON JIEATEIIBHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT TMpolleccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAlUUh U
pacIIMpEeHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
Y HAy4YHOMY HACJIEIAUIO0, MOHUMAaHUs 3HAYEHUs XUMHYECKOW HAyKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLUMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOMCCNEAOBATEeIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTU MpU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TpoOIecCe HDTOW Y4YEOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUHN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISAIONINE
OCHOBY JIJIsI TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOJMMBIE i1 OOBSCHEHUS HAOJII0aeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JOCTYNMHBIMA TEXHHUYCCKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0OO3HATENBHOCTb, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMO0Opa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH W YPOBHSI OOy4YCHHS B
JlajdbHEHIIeM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHWE TMOCJEACTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHUS] TpaBUi OE€30MAaCHOCTA TMpU  OOpallleHHH ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEPEC K MPAKTHUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
YBOKEHUE K TPYILy M pe3yjbTaraMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHHM, OCO3HAHHBIM BBIOOP
WHIVMBUYyaJIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHon npodeccuoHaaIbHON NeSITEIFHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) 3K0JIOrNYecKOro BOCIMTAHUS

AKOJIOTUYECKU 11€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
mpaBuiI 6€30MacHOTO MOBEICHUS MTPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyaITUsX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIOJEH;

CITOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJydaeMble TPU WU3YYEHUU XUMHH, JJIs
pEeILIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOTHON CPEIION, JJIA MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYPhl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M TMyTeH MX peHIeHUs MOCPEIACTBOM METOIOB XUMUH,
AKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wmeTanmpeaMETHBIX pPE3yJIbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHsI OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHbIX YUYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeaAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIETOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCATbHbIC YICOHbBIC NCUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, DPETYJSATHBHBIC), KOTOphIE oOOecreunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEeSTETBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHUS WCMOJB30BaTh MPHUEMBI JIOTHUECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATH UX XapaKTEpHbIE
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMU TOHSTHSIMH), UCIOIb30BAThH
MOHATHUS I OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS 1
KpUTEPUHU ISl KIACCH(PUKAIMK XUMHUYCCKHX BEIIECTB W XUMHUYCCKHX DPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKIACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

YyMEHHE TPUMEHSITh B TIPOIeCCe ITO3HAHWUS TOHATHSA (MPEIMETHBIE |
MeTaIpeAMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIC) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEJIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTa), XUMHUYecKass QGopMysia U ypaBHEHHUE
XUMUYECKON PEaKIuu — MPU PEIICHUHN YUeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJEJBHBIX TPEICTABIICHUN BBISIBIATHL W XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3yYAEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue eiiCTBUSA:

YMEHHE HCIIOJIh30BaTh TOCTABIICHHBIE BOIPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPHOOPETCHUE ONBITa IO IUIAHWPOBAHUIO, OPTaHU3AMM W TIPOBEICHUIO
YYCHHUCCKMX OJKCIICPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATh 000OIICHHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICOBAHUS, COCTABISATH OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ unpopmaumeii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIIHIO
Pa3ITUYHBIX BUIOB U (OPM MPENICTABICHUS, MTOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(HayYHO-TIOMYJISIpHASE ~JTUTEpAaTypa XHWMHYECKOTO COJACpP)KaHWS, CIPABOYHBIE
mocoOus, pecypcel WHTEepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHUE NMPUMEHATh Pa3IudyHble METOABl U 3alpOChl MPU MOUCKE U O0TOOpE
MH(GOPMALMM U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBGHYIO (hOpMY MpeAcTaBieHUsT HHPpOpMAIK U
WJUTIOCTPUPOBATh pElIacMble 3aJa4d HECJIOKHBIMA CXEMaMH, AUarpaMMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALMSIMU;

yMEHUE UCIOJIb30BaTh M aHaIM3UpoBaTh B Ipolecce Yy4yeOHOH U
MCCJIEI0BATENbCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOLIEH IPUPOIHOU
cpensl.

KoMMyHHKATHBHBIC YHHBEPCAJbHbIC YYeOHbIe NeHCTBHA:

yMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WiIM) JUCKYCCHM) IIO
CyliecTBy  oOcyxaaemMoill  TeMmbl, (OPMYIMPOBATH CBOU  MPEHJIOKECHUS
OTHOCHUTENBHO BBINOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  NPEICTaBIATH  IMOJYYECHHBIE  pEe3yJbTaThl  ITO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUI0
pPE3yIbTATOB BBHINOJHEHHUS XMMHYECKOTO 3KCHEPUMEHTa (J1a0OpaTOpHOIO OIbITA,
J1a00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIIENOBAaTEIbCKOM  JESATEIIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHE).

PeryisiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMpATh Hanbosee d3(PPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbBHO COCTAaBJISATh WIM KOPPEKTHUPOBATH
MPEJUIOKEHHBIM aNTOPUTM JEUCTBUW NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIy4eHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OIIEHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IENH, YMEHUE
HCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 3a/IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepalbHOM pabodeil mnporpamMMoH,
BBIJICJIIIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue I TpeAMETHOW oOmact  «XUMHS», BUIBI
NEATEIbHOCTH N0  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHpPETAlNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonmy oOyuenus B 8 kiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOITNXCS YMEHUM:

e PAaCKpbIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XUMHAYECKUN DIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XUMHUYECKasi pPeakius, KiaccCu(uKanus peakluid: peakinu
COCAVHEHUS, pEAKLUU PA3JIOKECHUS, pEaKLUU 3aMEIICHUs, pPEaKLuu
oOMeHa, K30~ U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOU A((DEKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToOMHas OpOuTalb, pPAIANYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMNOJISIpPHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBS3b, MOH, KaTHMOH, aHUOH, PACTBOP, MAaccoBas J0Js BELIECTBA
(IpolleHTHAsl KOHIIEHTpalusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHUH U
MPUMEHSTH ATU TTOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIMOJb30BaTh XHUMHUYECKYI) CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpEAeNATh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCYy COEOUHEHHU IO
dopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbeiBaThb cMbIca Ilepuomnueckoro 3akonHa J[. WM. Menneneena:
JEMOHCTPUPOBATH TMOHMUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHHus B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHsI MacChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTrajipo;

e OMNWCHIBATh U XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XHMMHMYECKUX DJJIEMEHTOB: pa3jinyaTh TOHATUS «TJIAaBHAS
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», manbie u
OOJBIIIE TEPHUOJBI, COOTHOCUTH OO0O3HAUEHHUS, KOTOPhIE HMEIOTCS B
tabmuue «llepuoguueckas cucrema xumuueckux osnaemerTtoB [ U.
MeHnpzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00IIee Yrciio dJIEKTPOHOB
Y pacrpeeieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIECTB, 110 TETIOBOMY 3PQEKTY);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMUYCCKUX TPEBPAIICHUNA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTOo »dJieMeHTa 10 ¢opMmyJe
COEMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CUCTeMATHU3aInIo, KJIacCU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBS3€H — I M3yYEHUS CBOWCTB
BEIIECTB M XHWMHYECKHUX pEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HaHUsI — HaOJIOJICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBI W MBICIICHHBIN );

clenoBaTh  TIpaBWJIaM  TOJB30BAHUA  XHUMHYECKOM  TMOCYION
nabopaTOpHBIM  00OpPY/NIOBaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3oo00pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCIOpPOJAA), MPHUTOTOBJICHHUIO
pPAacCTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUTAaHUPOBAaTh W TMPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUCH U KUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(nmakmyc, heHondTaienH, METUIIOPAHXK U JPYTHE).

K xoniy oOydenus B 9 kiaacce nmpeaMeTHbIC Pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKMX MOHSATUM: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BELIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasi CBSA3b, TEIIOBOU AP (HEeKT
peakmuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIICKTPOJMTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAA IUCCOLMALMSA, PEAKIIMA HOHHOIO
oOMeHa, KaTaiu3aTtop, XHMHYECKOE€ paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/lInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMPeaebHO JOIMyCTUMAas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTh 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs GopMys
BEIIECTB U YPAaBHECHUN XMUMUYECKUX PEAKIU;

OTIPENICIISATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHU 1o ¢dopmyiiaM, BUI XHUMHYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsA]l MOHA MO0 XMUMUYECKOU (hopMmyiie, XxapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHWYECKUX COCAMHEHUMU, THUI KPUCTATUTMUYECKON
PEETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuonmdeckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBaTh U XapaKTepu30BaTh
Tabnuunyto popmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpymma (A-Tpymnma)y U «modouyHas
noarpynmna (b-rpymma)», manble u OONbIIME TEPUOMABI, COOTHOCHTH
0003HAYEHHUs, KOTOpPhIE MMEITCS B IEPUOJUYCSCKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenerieHne WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUUN B
npeaenax MaJibIX MEPHOJIOB U TJIaBHBIX MOATPYMH C YU4ETOM CTPOCHUS UX
aTOMOB;

KJ1IacCU(UIMPOBATH XUMHUUYECKHE DJIEMEHTHI, HEOPTraHWUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHEH OKUCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKHE XUMHYECKUE
CBOMCTBAa TMPOCTBHIX U CJOXKHBIX BEIIECTB, NOATBEPXKAasl OMHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIIUM;

COCTaBJIATb YPABHEHUS DJEKTPOIUTUYECKOW JHUCCOLMAIMU  KHCIOT,
1IEJIOYEH U COJIEU, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, ypaBHEHHUS pEakIHid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
TIOCPEICTBOM COCTAaBJICHHSI SJICKTPOHHOTO OaaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITH OTHOCHUTEIIBHYIO MOJEKYJISAPHYI0 W MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEHTa 1o (opMyIie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMTPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMHUYECKOU PEaKIINH;

coOmo/laTh  MpaBWja  MOJB30BAaHUA  XUMHUYECKOW  MOCYyAOW W
nabopaTOpHBIM  O0OpY/JOBaHMEM, a TaKXKe TMpaBwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  PEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYyTEM XJIOPUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS YW HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIECTB;

PUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEIILHON JEATeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMAaTHU3aIluI0, BBISBICHUC
MIPUYMHHO-CJICACTBEHHBIX CBSI3€H — IS M3YYEHHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUi, eCTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUSI —
HaOII0ZICHNE, M3MEpPEHUe, MOJCIHPOBAaHNE, JKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaeKkTpoHHbIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 0071aCTh
11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BemecTBa 1 XumMudueckue 15 1 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimne npeacTaBuTe Il HEOPraHHYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucinorax bubnnoreka [JOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubnnoreka [JOK
2.3 5 1 1
OCHOBAaHMAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubnmoreka [JOK
' HEOPraHMYECKUX COEAUHEHHM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB [[. . MenaesneeBa. CTpoeHue aTOMOB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

31 XUMHUYECKHX 31eMeHTOB 1. U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIBHBIE PEAKIIUU
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uupoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (udpp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYeCKHEe PeaKkuu
11 [ToBTOpeHME U yroyOiIeHUe 3HAHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubanorexa [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubmmoreka [JOK
' XHUMUYECKHE PEaKIIMu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTaJIbl 1 HX COeMHEHUS
21 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnmnorexa [JOK
' aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa [JOK
' Py - ~eP https://m.eds00.ru/7f41a636
COETUHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO0mmas XxapakTepruCcTHKa XUMHUISCKUX
2.4 aniemenToB IVA-rpynnel. Yrneposa u 8 1 2 bubmmorexa TIOK
' . PYTHIBL. P https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS

Hroro no pazneny 25



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

Pa3zgea 3. MeTauibl M HX COeIUHEHUA

3.1 OOu1re cBOMCTBAa METAIIIOB 4 ﬁg{iHE;T:;;?Sﬁ £412636
3.2 Baxneiime MeTaIbl ¥ UX COSIUHEHUS 16 ﬁ::;i?ﬁf;;?ﬁ}; £412636
Hroro no pazaeny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa u maTepuansl B KU3HU YEIOBEKA 3 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa 1 BemecTsa https://m.edsoo.ru/ff0d210c
[TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubamorexa LOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
«Paznenenue cmeceilt (Ha mpumepe 1 1 bubmiorexa LOK
. . puMep https://m.edsoo.ru/ff0d28c8
OYHMCTKHU OBapEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YICHUE 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bu6mmorexa [IOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnuorexa [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e bubmmorexa [JOK
g P ’ https://m.eds00.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIMKIoneaucT. O000IICHHE 1 bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POAA Peditl : https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmmorexa [JOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroiib 1 METaH).
25 3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €r0 bubmorexa LHOK
P v, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonxopon — aneMeHT u mpocToe bubnnorexka [JOK
BellecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
) OIVITHE O KHCTIOTAX 1 COTX https://m.edso0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB ra3os I10
34 aBHEHHUIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LOK
Ypas PoaKtln https://m.eds00.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacelleHHbBIE
37 u HI;HaCBI peHHBIE aCTBOPLI MH;CCOBa}I bubnmorexa [IOK
i p PBL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHre pacTBOPOB C bubnnorexka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIu, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanms, bubnunoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o q)eHH;[ XHMMqZEKHe bubmmorexa [JOK
N y ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas cBsA3p MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHu!
B H https://m.edso00.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMUYECKUX 31eMeHTOB. [loHsATHE O bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
b K
53 [Tepuoapl, TpynIbI, MOATPYTIIIBI nommorexa 110

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

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPULIATETLHOCTH aTOMOB
bu6mmorexa [IOK
58 XAMHAYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 n
OHHAT XHMITACCKA CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAs XUMHUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHb OKHCICHUS
https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
b K
64 OKUCIUTEIN U BOCCTAHOBUTEIU nommorexa O

https://m.edsoo.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubnuoreka [IOK
«Ctpoenne atoMa. XMUMHUYECKasl CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600ICHHE 1 1 bubnunoreka HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O600mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
PesepBHelil ypok. O000mIeHHE U bubnnoreka [JOK
68 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.
[lepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa LOK
N https://m.edsoo.ru/00adh6b6
MEPBBIX TPEX MEPHUOIOB
Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bubl xuMuueckoil CBA3U U TUIIbI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»
Knaccudukamms XumMmudaeckux 1 bubnuoteka [JOK
peaKIui o pa3INnyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakruu. [loHSITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
@DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble bubnnorexa LIOK
a HHATH. https://m.eds00.ru/00adcd68
3JICKTPOJIUTHI
11 HMoHHuble ypaBHEHUA PEAKIIUN Eubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEJICTaBICHUN bubnmorexa LOK
P . https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
peAl . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOU TUCCOITUAITTT
bubmuorexa [JOK
14 II 7
OHATHE O THAPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHI/Ie 3I<cn1:z3 AUMEHTAIBbHBIX bubmmorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHnas pabora Ne2 no teme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmmorexa LHOK
p A HHATU https://m.edsoo.ru/00addec0
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

[TpakTuueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK

20 «ITomyyeHue COATHON KUCIOTEI,
y . N https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 buGnnorexa LIOK
p ’ https://m.edso00.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMHUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 (1)1/1314%01(1/15 U XHl\queCKI/Ie CBOICTBa Bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAMHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IPOAYKTa peaKkuu https://m.edso0o.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GU3nIecKue u
XUMUYECKHUE CBOKCTBA

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

AMMHuak, ero ¢pusnueckue u

29 XUMHUYECKHE CBOWMCTBA, MOJTYYEHUE U bubmorexa HOK
1O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[lonyyenne aMMuaka, U3y4eHHe ero bubmorexa LHOK
) 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
AMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpeHmil. XUMUYEeCKOoe bubmorera [JOK
yAODP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa [JOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnmnorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) e gmﬂzecéle 1 XUMUYECKHUE bubmorexa HOK

PEPOJE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubmuotexa [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE C OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coequHeHus Bubmorexa ITOK
https://m.eds00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«BaxnHenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnele HeMeTauIbl U UX bubmorexa HOK

https://m.edso00.ru/00ae0e18
COETMHEHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METAJJIOB.

43 Merannuueckas CBS3b U bu6mmoreka [IOK
MeTaJUIMYecKasi KpUCTa/uIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIIOB
XUMUYECKUE CBOWCTBA METAJLIOB.

. bubmuotexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaHpH)KeHI/Iﬁ METAJJIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MeTaiuioB. CiuiaBbl. BerauciieHust mo

45 aBHEHUIM XUMUYCCKUX PeaKIuil bubnnorexa LIOK
yp peaiiHi, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 ITousTHE 0 KOPPO3UU METAILIOB bubmorexa LHOK
PP https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47
[lenoumsie meramer https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNIbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubnmorexa [IOK
A 1 https://m.edsoo.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUU
59 JK&cTkoCcTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOIEI €8 bubmmorera [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bu6mmoreka [IOK

> (IT) n xene3a (II1) https://m.eds00.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[TpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«Baxnenme MeTaJIbl U UX https://m.edso00.ru/00ae3de8
COCJTMHEHUS
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE WITH bu6mmorexa [IOK
COACPXKUT IpuMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peakuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BakHeWIe MeTayuTbl U HX
COCTMHECHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKPYXaroIIeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE 1 bubnuoreka [IOK
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK
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CUCTEMAaTHU3al U 3HaAaHUN

PesepBHbIil ypok. O6001IeHIE 1

68
cucTeMaTHh3alys 3HaHUH

https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
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