


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHMWA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OOPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (QeacpalbHON paboueil nporpammsl
BOCIIUTAHUS U C YYETOM KOHIEMIUU MPENOAABAHUS YUYCOHOTO MPEaAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAET NPEACTABICHUE O MENX, OOIICH CTpaTreruu
OoOy4YeHusl, BOCIUTAHUS M PaA3BUTHA OOYYAKOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
MPEAYCMATPUBAET PACIPEACIICHHE €ro MO KiaccaM W CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MpPOrpamMMbl MO XWMUH, OMNPEAENSICT KOJUYECTBEHHBIE W
KAUECTBCHHBIE XapAKTEPUCTUKU COJEPKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM € YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOrO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  O0OyYaromuXcsi, ONPEAeaseT BO3MOXHOCTH MpeaMeTa IS
peaMzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHHUSI OCHOBHOH 00pa3oBaTEbHON
IPOrpaMMbl HA YPOBHE OCHOBHOTO 0OLIEr0 0Opa3oBaHMsl, a TAKKE TPeOOBaHMMA K
pe3yabpTaTaM 0OydYEHUs XUMUHU Ha YPOBHE LeNICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIILHOM JACITENPHOCTH OO0YYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HAaHWE XUMHWH CIY>)KUT OCHOBOM I (POPMUPOBAHWS MHUPOBO33PEHUS
00y4aroLErocs, €ro MpeACTaBIICHUH O MATEPUAIbHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (HPOPMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEMIECTB B MPUPOAC, O MyTAX PEIIEHUS TIOOATBHBIX
npo0JIeM yCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPrETHUECKOM,
MUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUS.

H3yueHne XuMuu:

CHocOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIi  CAMOPA3BUTHS W
(OpMHUPOBAHUS KYJIbTYPhI INYHOCTH, €€ 00IIEH U (PyHKIIMOHAJTLHON rPaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHE MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
o0yvarommxcs, HaBBIKOB WX CAMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIbHBIX W MCCIICIOBATEIBCKUX YMEHHMA, HEOOXOJMMBIX Kak B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATIBHON AEATEIHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



CoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOUIEHUS! K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBicHHUS B OOYYEHUM XMMHUHU OOECHEUYMBAIOTCH CHEUHA(PHUKON
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAyKW XMMHUM HA OMPEACTIEHHOM 3Tarne €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa30BaHUsl OPUEHTHPOBAH Ha
OCBOEHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSATUH XHMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATUIA
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0AA K €€ M3yueHuro. COAECPXKAHME CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO€ 3T CUCTEMBl CTPYKTYPHO OPraHHM30BAaHbl MO MPUHLUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro ypoBHS:

— @TOMHO--MOJIEKYJIAPHOIO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHUYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (PAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JAPYTrOMY, BBIMOJHSAS (PyHKUMU OOBICHEHHWS M TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS W IOJYUYEHHS
MU3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABIICHAS O XUMHAYECKON COCTABJIAIOIIECA HAYYHON KApPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWe XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpPY>KaOIUH MUPY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3y4eHMH XUMUU TPOUCXOIUT (HOPMHUPOBAHHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHWI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B



OpUOOUICHUM K HAy4yHbIM METOJAaM T[O3HAHWsI MPH M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKUuii, B POPMUPOBAHUM U PA3BUTUM MO3HABATEJIbHBIX YMEHUH U
UX TPUMCHEHUWH B Y4eOHO-NO3HABATENBbHONU W y4eOHO-HCCIEN0BATENBCKOM
JESATEIbHOCTA, OCBOCHHMHM MPaBWil O€30MACHOTO OOpallleHUsI C BEIICCTBAMH B
[TOBCEAHEBHOM JKNU3HU.

[Ipy M3y4eHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETO OOpPa30BAHMS BAKHOE
3HAUEHUE MPUOOPENN TAKUE LIEIHU, KaK:

— (OPMUPOBAHME MHTEIJIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHHITHIO PELICHUH,
cocoOHOM ananTUPOBATHCS K OBICTPO MEHSFOLIMMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYyYEHHMsT HA  CHUCTEMATHUYECKOE MPUOOLICHHE
00y4aroImmMXxcss K CaMOCTOSATEIBHOM NO3HABATEILHON JEATENBHOCTHA, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBALMIO M PA3BUTHE CIHOCOOHOCTER K
XUMUH;

— o0ecrieueHne yCIoBui, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAFOITUMHUCS
OMbITa Pa3HOOOPA3HON JAEATEIBHOCTH, MO3HAHUS M CAMOIO3HAHWUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIMI), UMEIOUIMX YHUBEPCATBHOE 3HAYEHUE IS
PA3IAYHBIX BUAOB ACATEIbHOCTH,

— (¢opmupoBanue oOwmWEeld (YHKIUOHATBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUWA OOBICHATH W OLUEHUBATh SIBJICHUS
OKPY>KaOIIEr0 MUpPa, UCHOJB3Yysl 3HAHWS M OMNBIT, NOJYYEHHBIC MPH H3YUYCHUH
XVUMUM, TPUMEHATh MX MPH PELUICHMH OPOoOJEM B MOBCEIHEBHON >KU3HU U
TPYAOBOM IEATEIBHOCTH,

— (QopmupoBanne y oOyvaromMXcs T'yMAHUCTHUYECKHX OTHOLIEHWHA,
NOHAMAHUS LEHHOCTA XUMHWYECKHX 3HAHWH Ui BBIPAOOTKM 3KOJOTUYECKH
LEJNECO00Pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEISIX
COXPaHEHUs CBOETO 3I0POBhA M OKPY KAFOIIENA IPUPOIHONA CPEBIL,

— Pa3BUTHE MOTHBAUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO WU
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMs OOIICYEIIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(WIIsi U HAMPABICHHOCTH JAIBHEHINETO
00yueHwUHl.

OO0uiee 4MCIO 4YacoB, OTBEACHHBIX Ui M3YYEHUS XHMHMM HAa YPOBHE
OCHOBHOTO 001iero o0pazoBanusi, coctapiseT 136 yacos: B 8 kiacce — 68 4acoB (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poib XUMUK B J)KM3HU YETIOBEKA. XMMUS B CUCTEME HAyK.
Tema w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHWS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMHUYECKHE HJIEMEHThl. CHMBOIBI XUMWUYECKUX
37eMeHTOB. [IpOCThIE M CHOKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (Qopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCHTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Monib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX €OUHMI] BemecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHsS MacChl BEIIECTB. XMMWUYECKHE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padboThl B 1a00OPaToOpun U
npuéMaMu oOpanieHus ¢ JJA0OPaTOPHBIM O00OPYJOBAHUEM, H3YUYEHUE W OMKMCAHKE
(u3nYeCKuX CBOMCTB OO0pa3lOB HEOPraHMYECKMX BEIIECTB, HAOMIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TAasHUE JibJla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHHUE
MEHON MPOBOJIOKH, B3aMMOJCHCTBHE MENA C KUCIIOTOM) SIBIICHUH, HAOIFOICHUE U
OMKCAHUE TPU3HAKOB TMPOTEKAHUS XWMHUYECKUX peakuuid (passioKeHHE caxapa,
B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMIPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (1),
U3YYECHUE CNOCOOOB PA3JEiICHUs CMECEH: C MOMOINBID MAarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, AUCTUIUISALMS, XpOoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3yJIbTATOB  MPOBEACHHUS  ONBITA,
WTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWST MAacChl, CO3JaHUE MOJENIEH MOJEKYII
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKHE
cBoiictBa (peakumm ropeHus). Oxcuapl. [lpumenenne kucinopoga. CrnocoObl



NOJTlyYEHUsT KUCIOpoJa B JIabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoie. O30H — aIOTPOIHAs MOAU(PUKALHAS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMHUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHAE pEakuuMu. TOIUIMBO: yIroidb M METaH. 3arps3HEHHE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3P PEKTA, pa3pyLIEHUE O30HOBOTO CIOS.

Bomopon — 3neMeHT W MpPOCTOE BELIECTBO. HaxoskaeHue Bomopoaa B
npupone, (U3MUeCKne ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHust. Kucmorel 1 comu.

MonsipHblii 00bEM Ta30B. Pacu&éThl M0 XUMUYECKUM YPABHCHUSIM.

Ousnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllieHHBIE M HEHACBHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 0Jis BEMIECTBA B PACTBOPE. XMMHUYECKUAE CBOMCTBA BOABI. OCHOBAHMS.
Pone pacTBOpOB B NPHUPOAE M B SKM3HU YeNOBEKA. KpyroBopoT BOABI B IPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranwdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHZIOB.  cosicoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyomme. HoMmeHknmatypa oOkcuaoB. DOU3MUECKHE W XMUMHUYECKHE
CBOICTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kiaccuukannus OCHOBaHMIA: IHENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotsl. Kiaccupukanms kucnor. HoMeHkmarypa kucinot. Ou3nyueckue u
XUMHUYECKUE CBOWMCTBA KUCHOT. Psan axruBHoctm meramnoB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUEe U XUMUYECKME CBOMCTBA COJEH.
[Tony4denwue coien.

['eHeTHYECKAs CBSI3b MEXKAY KIIACCAMU HEOPraHUYECKUX COCAMHEHMIA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OIPEACIICHUE COACP)KAHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOJCHUE
B3aUMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
OPEKpalIeHUs] TOpeHust (MmoXkapa), O3HAKOMJIEHHE C o0pa3lamMu OKCUAOB W
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOMCTB BOJOpOAa (FOPEHME), B3auMOACHCTBUE BojgopoAa ¢ okcuaom meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHWUE OCOOCHHOCTEH pacCTBOPEHMS BEILIECTB C
Pa3NM4HONM PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, B3AaUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM W KajblueM) (BO3MOXKHO  HMCHOJIb30BAHUE  BHJICOMATEPUATIOB),



UCCIICIOBAaHUE O00pa3sllOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKHW MHAMKATOPOB B PAaCTBOPAaxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3amMojchcTBus okcupa meanm (1) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT € METAUIAMH, PEAKUMH HEUTpamu3aumu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYIrMM W3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHehmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
aiemenToB /I, W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsI CBAA3b.
OKHCIUTEIBHO-BOCCTAHOBHTE/IbHBIE PEAKIUH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3NeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCHBI
Y TUIPOKCUJIBL.

ITepnoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  MenneneeBa.  KopoTkonepuoaHas W JJIUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB 1. Y. Menneneesa. Ilepuonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOIO HOMEPA, HOMEPOB MEPUOAA W
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MNEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro NnonokeHur B [lepuonuueckoit cucteme [, 1. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paauyca aroOMOB XWMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnvecKoi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. [[. M. MenneneeB — y4déHbId U
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIMTENBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKACTEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMHU KHCIOT M IIECJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIATEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOopeHue, peakuuu Pa3IoKeHUS, COSTUHEHUS).

Mesxcnpeomemnuwie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHWM XUMUM B 8 Kiacce
OCYILECTBIISIETCS UYEPE3 HCMOJB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TAK W TOHATHM, SBJISTFOUUXCS CUCTEMHBIMM JUISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0Wmme eCTeCTBEHHO--HAYYHbIE MMOHATHUS: HAYUYHBIHA (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(pUKaus, TMEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEb, SIBICHUE.

®u3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUI,
M30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYJA, SJCKTPUUYECKUANA 3apsill, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, a3, (PU3NUYECCKUE BEIMYMHBI, €IUHULBI
MU3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3bI, CONHIIE.

buonorus: gporocuntes, npixanue, oruocdepa.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE MUCKOIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHIL

9 KUJIACC

BemecTBo 1 XuUMHYECKasi peakuus

ITepnoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCIMHEHUIA B COOTBETCTBHM C TMOJOKEHHEM 3JIEMEHTOB B llepuoamyeckoii
CUCTEME U CTPOECHUEM MX AaTOMOB.

CrpoeHHe BeIIECTBA: BHIABI XMMHYECKOW CBs3W. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYCCKOM CBSI3H.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHAEC
CBOMCTBA BEIIECCTB, OTHOCAIUMXCS K PA3JMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUM, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Krnaccupukanms XuMu4ecKkrX peakiuuii Mo pa3jiuyHbIM MPU3HAKAM (IO YHACTY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PPekTy, 1o
WU3MCHEHUIO CTETICHEH OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKIMH, TEPMOXUMHUYECKHE
VPAaBHEHUSI.

[TonsTe 0 ckopocTHm XuMUYeCcKoi peakuuu. [ToHsTHE 00 OOpaTMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakimsX. [IoHITHE 0 TOMOTNE€HHBIX U NE€TEPOrE€HHBIX
peakuusx. [lonsarue o karanuze. [loHATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAEC HA CKOPOCTh XMMHYECKOW PEAKIMHA W IOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKUMU,  JJICKTPOHHBIA  OajilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM peaKLmu. CocraBneHue  ypaBHEHUH



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOJIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHYECKOH CBs3H. CreneHp aucconuanni. CHIbHBIE U CITA0bIE JIEKTPOJIATHI.

Peaknun noHHOTO 0OMEHA. YCIOBUS MPOTEKAHUS PEAKIMiA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcONEii B CBETE MPEACTABICHUH 00 3IEKTPOIUTHYECKOM
qucconnanyu. KauecTBeHHBIE peakuuy Ha UOHBL. [[OHATHE O TMAPOIU3E CONEM.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3JCHCTBHs pPa3IMYHbIX (PAKTOPOB, MCCIEAOBAHUE SIEKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, IMpoOLEcCa AUCCOLMALMMA KHUCIOT, IWIENOYe u  comnei
(BO3MOYKHO ~ WCIIOJIB30BAHHE  BHUJACO  MATEPUATOB), TNPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKUMid  MOHHOro  OOMEHa
(oOpa3oBaHMEe Ocajaka, BBIACICHHWE Ta3a, O0Opa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
BKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OO6mias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKME CBOWCTBA HAa OpUMEpPEe  XJjopa
(B3aMMOJICHCTBUE C METAIJIAMH, HEMETAJJIaMH, WLIEJI0YaMHu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XMMUYECKAE CBOMCTBA, TOJIyYCHHE, NMPUMEHEHUE. JleicTBre
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BakHehmme Xopuibl U UX
HAXOXKACHUE B IPUPOLE.

OOwast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTpoeHue W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PUBNUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHass kHCJIOTa, (PU3MYECKHE M XUMHUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKlvu,
JeKalpe B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KUCIIOTHI
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHON KUCIIOTHI, KAYECTBEHHAS PEAKLUsS HA



cynbdar-uoH. Haxoxxaenue cepbl U €€ CoeAUHEHUil B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JO0XKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €TI0 MPEAOTBPAILCHHUS.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHUE B MPUPOJE,
du3nUecKue U XMMHUECKUe CcBONCTBA. KpyroBopoT a3oTta B mpupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTRA, MOTyUYeHUE U mpuMeHeHue. Colu aMMOHUs,
uX (pU3MUECKHEe U XUMUUECKUE CBOMUCTBA, MPUMEHEHHE. KauecTBeHHAs peakiius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOJy4YeHue, (PU3UyUecKre M XUMUYECKHUE
CBOiWicTBa (00IME KAk MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUSI B KAQUeCTBE MHHEPATIBLHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COEAMHEHUSIMHA a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3AyXa, MOYBBI W BOAOEMOB). docdop,
amoTpornHbie Moaupukanmu (docdopa, PU3NYECKUE W XUMHUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOCTBA,
nonyuenue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwast xapakTepucThka 3MeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAILMKM, PACMpPOCTPAHEHUE B TPpUpoAC, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa. Ancopoums. KpyroBopor ymiepoaa B npupoae. OKcuapl yraepoaa, ux
¢u3nuecKkue M XUMHUYECKUE CBOMCTBA, [JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NUYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHNYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, alETUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI MX NepepadboTku (O€H3WH), UX POJib B OBITY W MPOMBILIUIEHHOCTH.
[ToHsTue 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBoJaX — U UX
poJii B OJKM3HM 4YENOBEKA. MarepuasibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHenue. CoeMHECHUS KpeMHHUsi B mpupoje. OOume NpeAcTaBiICHUs 00
okcuae kpemuus (IV) u kpemHueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIIIICHHOCTH. Ba)kKHEHIINE CTPOUTENBbHBIE MAaTEpUaNbl. KEPAMHUKA,



CTEKJIO, IIEMEHT, OCTOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOMN JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YeHUE 00PA3IOB HEOPraHUUYECKUX BEUICCTB, CBOWCTB COJISIHOM KHUCIIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMIOEHUE NMPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTpaXKAKOUIME (PU3NYECKHME M XUMHYECKHE CBOWCTBA
TATOTEHOB M WX COCJAMHCHWUH (BO3MOYKHO MCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamu XJIOPUAOB (TalOrCHUJOB), O3HAKOMJIEHHE C
oOpasamMu  ceppl M €€  COCOAMHEHUSIMM  (BO3MOXKHO  WCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HAOJIIOJCHUE Tpoliecca OOYIIMBaHUs caxapa moj ACUCTBUEM
KOHLUECHTPUPOBAHHON CEPHOM  KHUCJIOTHI, MW3YYECHUE XUMHYECKAX CBOWCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHON PEaKMK Ha CyJb(aT-
WOH W HAOMIOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOJyUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB aMMHAaKa, MPOBEICHHUE
KAUECTBEHHBIX PEaKIMii HA MOH aMMOHMS M (oc(aT-uOH U U3YUYCHHUE MPU3HAKOB
WX MIPOTEKAHU, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOACNEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOUMU PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACIO3HABAHUE W W3YYCHHUE
CBOWMCTB YIJIEKMCIIOTO ra3a, NPOBEACHUE KAYECTBEHHBIX PEaKUUil Ha KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallJIbl M UX COCTUHEHUSY.

Metayuibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoauyeckoil cucTeMe XUMHYeCKUX odnemeHtos I WM.
MenpeneeBa u cTpocHHs: aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckasi CBsi3b U
METAJJIMYECKas  KpPUCTAUIMYECKass  PEIETKA.  ONEKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/UIoB. DPU3NYECKUE U XMMUYECKHE CBOMCTBA METAIOB. O0Imme
CHocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBel (CTallb, YYTYH, AHOPATFOMUHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METAIBL. MOJOXKEHUE B [1EpHOAMYECKON CHCTEME XHMHUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHHUE B IPUPOJE.
Ou3nvecKre U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus W Kanus). OKCHIBL U



TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3eMENBHBIE METAIBI MAarHUd W KaJIbLUKA.  TOJIOXKECHUE B
Ileproanyeckoil cucreMe XuMHYecKuxX dieMeHTOB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. OU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxHeilmme coenuHEeHUs KanblMs (OKCHA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUS!.

ANOMHUHMIA: TIOJIO)KEHUE B [IeprOaMYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aTroMa, HaXOXKIE€HHE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA atOoMUHUSA. AMPOTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoamueckoi cucteMe XUMUYECKUX BJIEMEHTOB [l
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHHWe B mpupone. PuU3nYecKue U
XUMUYECKUE CBOMCTRA kene3a. OKCHIbI, TMIPOKCUAbI U coju skene3a (1) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHUE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIABOB, HMX (PU3MYECKUMHU
CBOWCTBAMM, HM3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpus C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIIEN0BAHUE CBOMCTB MKECTKOM BOMBI, MPOLECCA TOPEHUS JKEE3a B KUCIOPOIE
(BO3MOYKHO  MCHOJIb30BAHWE  BUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m sxene3a (I1I), mennm (11), HabmoaEHUE W OMHMCAHKUE TPOLECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kaus W KaiblMs (BO3MOXHO HCIHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAHNE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 Teme « BaykHenmume
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa 1 marepuansl B MOBCEAHEBHOW JKHU3HM 4eloBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKIWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bemects, aanee — [1JIK). Poib XMMHAHM B PEIIEHUN 3KOTOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 00pa3lloB MATEpUaAIOB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUATIBI).

Mesxcnpeomemnuwie céasu



Peanuzanus MeXIpeIMETHBIX CBs3ed MpU M3YUCHUM XWMMHMHM B 9 Kjacce
OCYILLIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACNBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS. HAy4HBIH (PaKT, TUIOTE3a, 3aKOH,
TCOpHUsS, aHalu3, CHUHTE3, KiIaccu(uKkalms, TEPUOAUYHOCTh, HAOIIOACHME,
OKCIIEPUMEHT, MOJACIUPOBAHUE, HW3MEPEHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYCCKUN 3apsj, MPOBOJHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peméTKa, CrjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3 b1, COJHIIE.

buonorus: Qorocuntes, apixaHue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHHs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIICCTRA.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIC UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMBI  OCHOBHOIO 0OOWIETO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XWMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALMAN 00YYarOIINXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIPEHHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPAYECKOMY
U HAy4YHOMY HACIIEAWI0, MOHUMAHHUA 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO 00WIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WMH(pOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPA U OOLIECTRA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABIICHAST O COLMAIBHBIX HOpPMAax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPa3HOW COBMECTHOH MACIATEIBHOCTH NPH
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU JEATETBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIIKK CBOMX TOBApHUINEW C TO3HIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHUSL HAYKU W COCTABIIAIOIIHAC
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IIPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITIO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[T03HABATEILHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MH(POPMANMOHHON W YMTATEIbCKOM KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENBHOH pabOTel € y4YE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYypPOi, JOCTYMHBIMA TEXHUYECKHMMH CPEACTBAMH MH(OPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIANbHEUIIIEM,

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HW, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KM3HHM, OCO3HAHWUE MOCIECACTBUIA U
HENPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COONIFOICHUST MpaBui  OE30MACHOCTH NpH  OOpaleHun ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUS:

WHTEPEC K MPAKTHYECKOMY M3YUYEHHIO podeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaram TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHUM, OCO3HAHHBIA BBIOOP
WHAMBHAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIEMHOM TPO(ECCUOHATIBHON ACATEIPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro o00pa3a KW3HW, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBIT O€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalHsX,
YIPOKAOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOTYYacMble TIPA U3YUYCHUW XUMHH, AJIs
PELICHNS 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TJ00AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
3KOJIOTHYECKOTO MBILIJIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B TIO3HABATEIIBHOM,
KOMMYHHAKATHBHON W COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJAbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHHE O LIEJIOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCAIbHbIC YUCOHBIC NCHCTBHS (TIO3HABATEIIBHBIE,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEeUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOJIb30BaTh NPHUEMBI JIOTHYECKOIO MBIIIEHHS TPUA OCBOCHHHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBIACIATH MX XapAKTCPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSATUSMH), UCHOJIb30BaTh
NOHATUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PUKAUMKA XUMUYECKMX BELICCTB M XUMHUYECKHX PEAKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TPUMEHATH B MPOLECCE TMO3HAHWUS TMOHATUS (MPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIONIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJACIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKass (OpMysia U YPaBHEHUE
XUMHYECKOH PEAKIMH — MPHA PEIICHUN YUeOHO-MO3HABATEBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEIACTABICHUIN BBISBIATh U XapPAaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECCKUX PEaKLAN,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMEHHE MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI 10
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHMIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3aldA M IMPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJIupoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHMS, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs ~ JUTEpaTypa XWUMHUYECKOTO COJACPKAHUS, CIPABOYHBIE
nocobust, pecypcbl WHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOpPMAM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJIHCHUS
y4€OHBIX W MO3HABATEIBHBIX 33/1a4 ONPEACIEHHOIO THITA, MPUOOPETEHHE OMbITA B
o0nacTh  WMCMOIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIIOJb30BAHMUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIACMBIE 3ala4M  HECIOXKHBIMH CXEMaMH, JWarpaMMamw,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3WPOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBPHOCTH MH(POPMALMIO O BIMSHUM MPOMBILLJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSAHHUE OKPYKAKOLIEH ITPUPOIHON
Cpeasl.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) JUCKYCCHM) TIO
CyHIeCTBY  OOCyKmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  OPEACTABIATH  MOJYYEHHBIE  PE3YJbTaThl  MMO3HABATEIBLHOM
JESATEIbHOCTH B YCTHBIX W TMUCBMEHHBIX TEKCTax; [eJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4E€OHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENbCKOM  NEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPHUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATh U MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO
JESATENLHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTABJIATh MM KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMH 00 M3y4daeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTara 3asBJICHHONH LENH, YMEHHUE
WCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHS», BUJbBI
JNEATENBHOCTA 1O  TOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHTYaLUsX.

K xoHiy 00y4eHus B 8 k/iacce npeaMeETHBIE PE3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PACKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs MAacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJ, KHMCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEINBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKash peakims, KiacCu(UKauus pPeakUuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUs, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIJIOBOH 3PPEKT peakLnH,
PO aToMa, JJICKTPOHHBINA CJIOM aroma, aroMHas OpOWTallb, PAaUYC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS W HEMOJSAPHAS KOBAJECHTHAs CBS3b,
MOHHAs CBsA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBast J0JIs BEILECTBA
(MPOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHWMHYECKUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONMMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e WCHOJB30BATH XUMHMYECKYIO CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb ~ OKWCJIEHHWS  JJEMEHTOB B OMHAPHBIX  COCOUHEHMSIX,
MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBath cMmbich llepuommueckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT HMX MMOJIOKEHUS B lIepHOaMYECKO cucTeMeE,
3aKOHOB COXPAHEHUs] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUS, 3aKOHa ABOraapo;

e ONHCHIBATH M XapaKTepu3oBarh TabnMuHyw ¢opmy Ilepuoandeckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3JIAyarb IMOHATUS «TJIABHAS
noarpynna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudyeckux saemeHtoB I H.
MeHnpeneeBay ¢ UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHMS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YACIO SJIEKTPOHOB
U PACTIPEACIICHUE UX MO HJIEKTPOHHBIM CJI0SIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIICCTRA,
XUMUYECKUE Peaknuu (MO0 YUCIy W COCTaBy YYACTBYIOIIUX B PEAKIUU
BELICCTB, MO TEIJIOBOMY 3D PeKTy);

XapPaKTEPU30BaTh (OMUCHIBATH) OOIMIME XMMHUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPECBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYMCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrOo JJieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHONW NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHWE, 00OOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJICTBEHHBIX CBS3E€H — I M3YUYEHHUs CBOMCTB
BCIIECTB M XWMHMYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUAS  XAMHUYECKOW  TMMOCYAO0NM W
7a00paToOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpallleHus C
BCIIECTBAMH B COOTBETCTBHM € HWHCTPYKIUSMH 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3oo00pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO#l JTOJEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MOPOBOJAWTH  XMUMMYECKUE  DKCHCPUMEHTHI O
PACIO3HABAHUIO PACTBOPOB IIENOUYEN U KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanert, METUIIOPAHK U JPYTHE).

K xoHiy 00y4eHus B 9 kjiacce NpeIMETHBIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHHA: XUMHUYECKHAN
JJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEHEHb
OKHCIICHUS, XMMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMIOBOM 3P PeKT
peaKUMHM, MOJIb, MOJISIPHBIA ~ O0BEM,  PACTBOP,  BIICKTPOJIUTHL,
HERJICKTPOJIUTHL, AICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUU HOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKLUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME W BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHAYECKAsl CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAUIMYECKAs pEIIETKA, KOPPO3us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHuneHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMYECKAX TOHATHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUM BELIECTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHHS (OpMyll
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMIX PA3MYHOTO COCTABa, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyaaMm, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHWH, TUIl KPUCTANTHYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneesa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. ONKMCHIBATh M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepmoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3MuaTh MOHATHS «rJaBHas moArpynna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», Majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsja  sjapa, OOMICE YHUCIO DSJIEKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOMIKE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX IEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHTHI, HEOPraHUYECKUE BEUIECTBA,
XUMHYECKHAE PEeakuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3((DEKTY, MO U3MEHEHUIO CTENEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXAAs OMHCAHUE
OpPUMEpPaMH MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOLIMX
XAMWYECKUX PEAKLINI,

COCTaBJISITh YPABHECHHS  DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



OoOMEHa, ypaBHEHUS peaKUUil, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETUYECKOM CBS3M MEXKY BEUICCTBAMH PA3IMUHBIX KJIACCOB;
PacKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHWS XMMUUYECKMX MPEBpAIICHUIl B Pa3IMYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o Qopmylie
COEJIMHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH PaCUEThI
N0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJIia  MOJIb30BAHMS ~ XUMUYECKOW  TMOCYAOH W
Ja00paTOpHbIM  O0OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH T[O BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI AMMOHMS U WMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPAax HEOPraHMUYECKMX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAIM MBICIUTENLHON NEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOONICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYUHHO-CJICICTBEHHBIX CBS3€H — Ui WU3YyU€HUsS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS —
HAOJIIOICHUE, M3MEPEHKUE, MOJCIIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATHUYECKOE INNTAHUPOBAHUE

8 KIIACC
KosauuyectBo uacos
Ne HanmeHoBanue pa3aesios u DneKkTpoHHbIe (UH(ppoBbIE)
n/m TeM NMPOrpamMMbl Bcero Kontponsnwie TpaxTiecine o0pa3oBaTejibHBIE PeCypChl
padoTbI padoTbI
Paszgen 1. IlepBoHavaibHbIe XUMHYECKHE OHATHSA
Xumusi — BaxHast 00JIaCTh
L1 €CTeCTBO3HAHUS 1 5 5 Bbubnuoreka [IOK
MPAKTUYECKON AEATENbHOCTH https://m.edsoo.ru/7f41837¢
4eJloBeKa
12 Bemectsa 1 xuMudeckue 15 | bubmuorexa IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkneHinue npeacTaBUTe/ M HEOPraHHYECKHX BELeCTB
21 Bosnyx. Kucnopoa. Ilonsatue 6 1 bubnuorexa LIOK
00 okcunmax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kucnorax g | bubmmnorexa LIOK
U COJIAX httos://m.edsoo.ru/7f41837¢
23 Bopna. Pacteops!. [TonsiTue 06 5 | | bubnuorexa LIOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubnmuorexa IHOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnea 3. Ilepnoanueckuii 3axkoH u llepuoanyeckas cucrema xumudeckux daemenTos /I. M. Menpeneesa. CTpoeHne aToMoB.
Xumunueckas cBs13b. OKHCIHTEIbHO-BOCCTAHOBHTEILHbIE p€aKkuuun



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

Ilepuonuueckuii 3aK0H U
Ilepunonnueckas cucrema

Bbubnuoreka [IOK

31 XUMHYEeCKUX 37eMeHTOoB [l 1. ! https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aToma
XumMHudeckas CBs3b.
32 OxucnuTeabHO- 8 bubnuorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIC PEAKIIUN
bubmuorexa IHOK
Hroro rio paszery 15 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bubnmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME



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

9 KUIACC

KonnuyecTBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pasznen 1. BemecTBo 1 XMMH4YeCKHE PeaAKLIHH
11 IToBTopenue u yrnyOneHue 3HaHUM 5 | bubnuorexa LIOK
' OCHOBHBIX Pa3aeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubnmuoreka [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUECKAST AUCCOLHALIHS. g | | bubmmoreka LIOK
' XUMHYECKUE PEAKIIMU B PACTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTannbl M HX COeAHMHEHUS
21 OO0mast xapaKTepUCTUKa X MMHYECKIX 4 | bubmmorexa LIOK
' snemeHToB VIIA-rpynmer. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapakTepuCTHKA X UMUYECKIX
22 snemeHToB VIA-rpynmer. Cepa u eé 6 bubmorexa [IOK
' FPyHEL L€p https://m.edsoo.ru/7f41a636
COEIMHECHMUSI
OO01mast xapakTepuUCTHKA X UMUYECKIX
23 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 buGmorexa [TOK
' PyHrbL ’ P https://m.edsoo.ru/7f41a636
COEIMHECHMUSI
OO0mast xapaKTepuCTUKa X MMHIECKIX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 butmorera LIOK
' N Py ' P https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHECHUS
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

Paszaena 3. MeraLiibl 1 X COeAHHEHUSA

Bbubnuoreka [IOK
3.1 % 4
Obue croficTsa MeTaon https://m.edsoo.ru/7f41a636
Bbubnuoreka [IOK
32 B 7 16
aKHEHIIINe METAJIbL U UX COSOUHEHUS httos://m edsoo ru/7f4 12636
Hroro no pazneny 20
Pazgen 4. Xumus 1 OKpyKawiasi cpeaa
4.1 Bemectsa u MaTepuaibl B JKU3HHU YEJIOBEKA 3 bubmorexa LTOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeseprHOE Bpemsi 3 bubmiorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE 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




HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanyectBo yacos DJeKTPOHHbBIE
Ne ara ungposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
! [Ipenmer xumuu. Ponb XUMUU B JKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bubnuoreka [IOK
2 IloHsiTHE O METONAX TIO3HAHUSI B XUMHUH 1
https://m.edsoo.ru/ff0d227¢
IIpaxTrueckas padora Ne 1 «Ilpasuia
3 paboThI B 1ab0OpaTOPUU U MPUEMBI ! 1 bubnuoreka [IOK
oOpateHus ¢ 1abopaToOpPHBIM https://m .edsoo.ru/ff0d23dc
o0opyIoBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa IIOK
pasaeneHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpaktuyeckas padbora Ne 2
5 «Pa3nenenue cmeceli (Ha npumepe 1 1 bubmorexa [OK
N P https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOHN COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorera HOK
https://m.edsoo.ru/ft0d2a6c
7 XuMu4deckue 3JeMeHThl. 3HAKU | bubnuoreka [IOK
(CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U COKHBIE BELIECTBA 1 buGmorexa [IOK
P httos://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIAPHOE yU€HUE 1 bubmorera LIOK

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 NOCTOSIHCTBA COCTaBa BEIECTB.

bubnuoreka [IOK

10 X eckas o a. BanentHoc
MMITIECKas (GopuyT HISHTHOCTD https://m.edsoo.ru/ff0d2¢cac
aTOMOB XUMHYECKHUX 3JIEMEHTOB
1 OTHOCUTENBHAST aTOMHAS Macca. bubnuoreka [IOK
OTHOCUTENBHAST MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323¢
19 MaccoBast 107151 XUMHYECKOTO bubnuoreka [IOK
3JEMEHTA B COSTMHCHUN httos://m.edsoo.ru/ff0d350¢c
13 KomudecTso BemecTsa. MoJb. bubmuorexa IIOK
MonspHas Macca https://m.edsoo.ru/ff0d5230
14 duznyeckre 1 XUMUYECKUE SBICHUS. bubnuoreka [IOK
XuMu4eckas peakus https://m.edsoo.ru/ff0d37fa
15 [IpusHaku U yCIOBUS MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmmorexa LIOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Borauciaenus konudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUAM X UMHUYECKHUX bubmiorexa [IOK
n . p https://m.edsoo.ru/ff0d5708
peaxumit
Knaccndukarms XuMU4ecKnx peakiiui
18 (coe I/IHq;HI/Is[ A3JI0KEHUS ’ bubmorexa [IOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMmelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHuukoneauct. Ododmenue u bubmorera LIOK
H ACT Hj https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIMs 3HAHWI
20 Konrponpnas padora Nel o teme bubnuorexa LIOK
«BemecTsa 1 XUMHUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Coctas bubnunorexa LIOK

Bo3Ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



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

npoctoe BeuiecTso. O30H

duznvyeckue 1 XUMUYECKHE CBOMCTBA

22 KHCIIOponia (peaKy OKUCICHUS bubmorexa LIOK
pona (peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 00 okcumax
CrniocoObI Moy4eHust KUCJIOpoaa B
23 naboparo 1/11/1}1:1 1| OMbILH.]'IerHOCTI/I buduorexa [TOK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue xkuciaopona
TennoBoit 3¢ pexkT XUMUIECKOH
24 peaKLuu, MOHATHE O bubmuorexa IHOK
TEPMOXUMHYECKOM YPABHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIHSIX
Tonnueo (HedThb, yroiab U METaH).
25 3ar ﬂsﬂeéneq;os yxa CIoOCcO0BI Zro brbmorexa [TOK
P XS, https://m.edsoo.ru/ff0d4c4a
MPEeNOTBPALICHUS
IIpaktuyeckas pabora Ne 3 o Teme
26 «ITonmyuenne u cobupanme Kucaopona budmorexa [IOK
y N P poag, https://m.edsoo.ru/ff0d4aec2
WU3YYEHHUE €r0 CBOHCTBY
7 Bonopon — anemeHT u npoctoe bubmmorexa LIOK
BelecTBO. Haxoxxnenue B nmpupozae https://m.edsoo.ru/ff0d4dd0
28 Pusnueckrue U XUMUYECKUE CBOMCTBA bubmuorexa IIOK
Bogoponaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa IIOK
29 [TonsiTHE O KUCIOTAX U COJAX hitps://m.cdsoo ru/f0d50d2
30 Cnoco0wI oy4eHus: BOAOPOaa B bubmmorexa LIOK
naboparopun https://m.edsoo.ru/ffod4dd0
IIpaktuyeckas padbora Ne 4 o Teme
bubnuoreka [IOK
31 «I[Tonmyuenne u cobupanue Boaopoaa,

WU3YUYEHHE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4{42



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

MonsipHblil 00bEéM Ta30B. 3aKOH

bubnuoreka [IOK

32
ABoranapo https://m.edsoo.ru/ff0d542¢
Broruncienus 00béMa, KOJTHYECTBA
33 BELIECTBA rasa Mo €ro U3BECTHOM buGmorexa [IOK
. " Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA I O0BEMY
Brraucnenus 00bEMOB ra3oB 1o
34 ABHEHMIO PEaKLNA HA OCHOBE 3aKOHA budmorexa [TOK
P " peaiit N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
35 Pusnueckrue U XUMUYECKUE CBOMCTBA bubmuoreka IHOK
BOJBI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBaHui. [lonsiTue 00 bubmmorexa LIOK
HHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bopna xax pactsoputenb. HacpienHbie
37 151 HeHacmpeHHblle3 acTBOpbl. MaccoBast budmorexa [IOK
B P peL. https://m edsoo.ru/ff0d5b40
JIOJIS BEIIECTBA B PaCTBOPE
IIpaxTrueckas padora Ne 5 mo reme
18 «I[IpuroTtoBneHne pacTBOPOB C bubnuoreka [IOK
onpeaeI€HHON MacCOBOM IOaeH https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BEIIECTBAY
39 KontponbHas padora Ne2 mo teme bubmmorexa LIOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: coCTaB, KiIacCU(pUKaIus, bubmmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yeHue U XUMHUYECKHE CBONCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX budmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCUIIOB
4 OcHoOBaHUS: COCTaB, KJIACCU(UKALIVS, bubmmorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tony4yeHue U XUMHUYECKHE CBONCTBA

bubnuoreka [IOK

43
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsrl: cocras, kiaccupukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfec2
45 [lonyueHnne U XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATYpa,
46 CHOCOébII) TOJT q)eHI/Is[ XHMHqZ(I:)KHe bubmorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IIpaktuyeckas padora Ne 6. Pemenue
47 SKCMEPUMEHTAbHBIX 3a/1a4 [0 TEME bubmmorexa LIOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEAUHEHUIT)
48 I'enernyeckas CBsi3b MEXKIY KiaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [IOK
49 O0o0menue u cucTeMaTH3aINs 3HAHUH
B . https://m.edsoo.1u/00ad9cb2
KontponbHas padora Ne3 mo reme
50 "OCHOBHbIE KJIACChI HEOPTAHUYECKUX bubmiorexa [IOK
o P https://m.edsoo.ru/00ad9¢la
COENMHEHUI
IlepBrie monbITKN KiacCUUKALIUN
51 XI/II\I/)II/ILIGCKI/IX 3JE€MEHTOB E)[OHSITI/IG 0 bubmorexa [OK
' https://m.edsoo.ru/00ad9ffa
rPyImax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKOH U
52 Ilepuoauyeckasi cucTeMa X UMHYIECKHAX bubmiorexa [IOK
proz https://m.edsoo.ru/00ada52¢
anemeHToB J[. 1. MeHneneesa
bubmmorexa LIOK
53 Ilepuoael, rpynnsl, NOATPYMIILI a

https://m.edsoo.ru/00adas52¢
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Ctpoenue atromoB. COCTaB aTOMHBIX

bubnuoreka [IOK

54
sigep. M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aTTOpMOB BJIeMeHTI())B Ilepuonuueckoi budmorexa [IOK
prox https://m.edsoo.ru/00adabbe
cuctemnl /. 1. Menneneena
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOXKEHHIO B bubnuoreka [IOK
Ilepuonunueckoii cucreme 1. K. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoguyeckoro 3akoHa st
57 pa3BUTHS HAyKU U npakTuku. J[. M. bubmmnorexa LIOK
MeHneneeB — yu€HbIi, enaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DJNEKTPOOTPULIATEILHOCTD ATOMOB bubnuoreka [IOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 4t
OHHAT XUMITIECKaR CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XMMHUYECKas bubmmorexa LJOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemoysipHas X UMAYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 Crenenb okucne
TOHCHD ORHETCHIA https://m.edsoo.ru/00adac28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [IOK
peakuuu https://m.eds00.1ru/00adb076
64 OkucnuTeny U BOCCTAHOBUTEN budmorexa [TOK
https://m.edsoo.ri/00adb076
65 KontponbHas padora Ne4 mo reme bubmmnorexa LIOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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«CTtpoenne aroMa. XUMHUUYECKas! CBSI3bY

https://m.edsoo.ru/00adb4 86

66 Pesepenblii ypok. O0o0meHue u | bubnuoreka [IOK
CHCTeMAaTH3aL1sI 3HAHUH https://m.edsoo.ru/00adb33¢
67 Pesepshblii ypok. O6o0menue u ! bubmmnorexa LIOK
CHCTEeMAaTH3aL1sI 3HAHUH https://m.edso0.1u/00ad9cb?2
68 Pesepenblii ypok. O0o0meHue u | bubnuoreka [IOK
CHCTeMAaTH3aLHsI 3HAHUH https://m.edsoo.ru/ff0d61¢c6
OBIIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KonnuyecTBo yacos DJeKTPOHHbBIE
Ne Hara uu(pposbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoTbI padoTbI
pecypchl
Ilepuonnueckuii 3aKOH.

! [lepuoanueckast cucrema | bubnuoreka [IOK
XUMHYECKUX d5ieMenToB J1. 1. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHN

2 CBOMCTB XMMHUYECKUX 3JIEMEHTOB 1 budmorexa [TOK

B https://m.cdso0.1ru/00adb6b6
MEPBBIX TPEX MEPUONIOB

3 Knaccudukamus u HOMEHKIaTypa | bubmmorexa LIOK
HEOPTaHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapr xuMu4ueckoi CBA3U U TUITBI | bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHast padora Nel mo treme

5 «IToBTOpenue u yriybneHne 3HaHUHA 1 1
OCHOBHBIX Pa3AenoB Kypca 8 kiacca»

6 Knaccupukanms XuMuaeckux | bubnuorexa LIOK
peaKkLuii O Pa3JUYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHATHE O CKOPOCTH XUMHUYECKON

bubmuoreka IOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIUSIX
IToHsTHE O XUMUYECKOM PaBHOBECHH.
bubnuoreka [IOK
8 DakTOpBEI, BAUSIOIINE HA CKOPOCTh 1

XUMHUYECKOH PE€aKLiK U MOJIOXKECHUEC

https://m.edsoo.ru/00adc28¢



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOr'O paBHOBECH A

OKUCIUTETBHO-BOCCTAHOBUTEIBHEIE

bubnuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOIUTUIECKON
10 Hcclzoo ua I/II/IpCI/IJ'IbeIe U cadble bubmmorexa [IOK
o HHATHH. https://m.edsoo.ru/00adcd68
SIEKTPOJIUTHI
11 HonHble ypaBHeHUs peakiinii bubnmorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAQHUI B CBETE MPEACTAaBJICHUN bubnmorexa HOK
val https://m.edsoo.ru/00add>5d8
00 3JIEKTPOTUTUIECKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IpeacTaBJIeHUI 00 bubnmorexa HOK
ben . https://m.edsoo.ru/00add8b2
SAEKTPOJUTUUECKON JUCCOHAIIIT
14 TlonstTie o rupponuze conen bubnmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O0001meHne 1 cucTeMaTH3aLus bubmmnorexa LIOK
3HAHUH https://m.edsoo.ru/00addd 12
IIpaxTrueckast padora Ne 1.
16 «Perenue sxkcriepuMeHTaIbHBIX bubnuorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHast padora Ne2 o treme
17 «ODIIEKTPOIUTUYECKAS JUCCOLUALHS bubmmorera OK
P o MMM httos://m.edsoo.ru/00addecO
XUMHUECKHE PEAKLIUN B PACTBOPAX»
OO01mast xapaKTepuCTHUKA raJOTEHOB.
18 XUMHUYECKHUE CBOMCTBA HA MIPUMEDE bubnmorera HOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopon. ConsiHas KMCIIOTA, bubmmorexa LJOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHE CBONCTBA, MOJyUEHHUE,

https://m.edsoo.ru/00ade 104

MPUMEHEHNE
IIpaxtrueckas padora Ne 2 mo reme
20 «ITonyyeHue CONAHON KUCIOTHI budmorexa [TOK
' " N ’ https://m.edsoo.ru/00ade348
U3Y4YEHUE €€ CBOICTBY
Brruucnenust mo ypaBHEHUSIM
21 XUMHUYECKUX eal}clfmﬁ €CJI1 OIUH U3 bubnuorexa LOK
P ’ https://m.edsoo.ru/00ade488
PEareHToB JIaH B U30BITKE
2 OO01ast xapakTepUCTHKA JIEMEHTOB bubnmuoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAUPHUKALIUU CEPBIL.
3 Haxoxnenne cepol 1 €€ coeqnHEHUN bubnmuoreka [JOK
B pupoAe. XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
Y CepoBonmopon, CTpoeHue, bubnuoreka [IOK
$U3nUecKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunnl cepnl. CepHast KUCIIOTA,
25 (1)I/ISI/I‘IGCKI/IIG) 51 XI/II\I/I)I/I‘{eCKI/Ie CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUUYECKHUE PEaKLUH, JIEKALIUE B
OCHOBE IIPOMBILIJIEHHOTO CIIoco0a
26 MOJIyYEHUS] CEPHOM KUCIIOTHI. bubmmorexa LJOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroLen cpeabl COEAUHEHUSIMU
cepbl
7 Braucnenne MaccoBoit JOJIM BBIXOA Bbubnuoreka [IOK
NPOAYKTA PEaKLINA https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepPUCTHKA 3JIEMEHTOB bubmmorexa LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynmnsl. A30T, pacpocTpaHeHHe
B Tipupone, pusnueckue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pusndeckue u

bubnuoreka [IOK

29 XUMHUYECKHE CBOUCTBA, IIOJIYVUEHUE U
’ y https://m.edsoo.ru/00adf004
MPUMEHEHNE
IIpaxtuueckast padbora Ne 3 mo teme
30 «I?Io eHHe a : aKa, U3y4YCHHE €ro Bubmuorexa LIOK
JIVIEHIEe aMMHUaKa, U3yYEeHUE eI
o Y 1Y https://m.edsoo.ru/00adf180
CBOUCTBY»

31 A3OTHast KUCJIOTA, €€ GU3UIECKHEe U bubmuoreka IHOK
XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U CONEH
aMMOHHS B KQUe€CTBE MUHEPAJIbHBIX

30 6 X P bubmuorexa IOK

00peHuil. XUMHUUECKOE
YAOOP . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CPeabl
COEMUHEHUSIMH a30Ta
Dochop. Oxcun docdhopa (V) u
33 b (%) P b (1)(1)13 ) bubnmuorexa IHOK
ochopHasa kucyiora, GU3NIECKUe U
P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJYUCHHE
Hcnonb3osanue ¢pocdaTos B
KaueCTBE MUHEPAJIbHBIX yIOOPEHUIL. bubmmorexa LIOK

34 B
3arpsisHEHHE TPUPOAHON CPeabl https://m.edsoo.ru/00adfc20
docharamu
Vriepon, pacupocTpaHeHHE B

35 2 o (II)) 5 pec P o ccKIe bubnuoreka [IOK
npu U3UUYECKUE U XUMUYECKHU

P P HE https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunsl yriepona, ux Gu3ndeckue u bubnuoreka [IOK

XUMUYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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DKoJorudeckue npodyemsl,
CBsI3aHHbIE ¢ OKcHIoM yriepoaa (IV)

" bubnuoreka [IOK
37 YronbHas KUCIOTA U €€ CONU
https://m.edsoo.r/00ac006¢c
IIpaxtrueckas padora Ne 4 mo reme

38 "ITonyueHune yriekucioro rasa. bubmmorexa LIOK
KauecTBeHHas peakiusi Ha kapOoHaT- https://m.edsoo.ru/00ac027¢
HOH"

IlepBoHauanbHBIEC TOHATUSA 00
39 OpraHUYECKUX BELIECTBAX KaK O budmorexa [TOK
https://m.edsoo.ru/00ac054¢
COENMHEHUSIX YTIIepoa
. bubnuoreka [IOK
40 Kpemuuii u ero coennHenus
https://m.edsoo.ru/00ac080a
IIpakTuyeckas padora Ne 5. Pernenue

A1 SKCMEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BakHenme HeMeTaTbl U UX https://m.edsoo.ri/00ac0bf2
COEIMHECHUSD)

KontponpHas padora Ne3 mo Teme
. bubnuoreka [IOK
42 «BakHelmme HeMeTaJJIbl U UX
https://m.edsoo.ru/00ac0c 18
COEIMHECHUSD)
OO01mast xapakTepuCTHKA X UMUYECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannndeckas CBsI3b U bubnuoreka [IOK
METaJUINYECKass KPUCTAIITNIECKAst https://m.edsoo.ru/00ac103e
peméTka. PU3nUeCKue CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB.

. bubnuoreka [IOK

44 DNEKTPOXUMUIECKUM P

HaIpPsDKEHUN METAIOB

https://m.edsoo.ru/00ac1156
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OOu1re criocoObl MOTyYeHHS
MmeratoB. Criasel. BeruucieHust mo

45 ABHEHUSIM XUMUYECKUX PeaKIU bubnuorexa LOK
yp PeAKLITH, https://m.edsoo.ru/00ac1156
€CJIV OJINH W3 PEAreHTOB COAEPKUT
MpUMeCcH
bubnuoreka [IOK
46 Ilo € 0 Koppo3 €TaJLIIO
FATHE O KOppOSHH METAILIIOB https://m.edsoo.ru/00ac1278
bubnuoreka [IOK
47 eJ10 € MeTa,
IHenourbie MeTab! https://m.edsoo.ru/00ac14b2
43 Okcunbl ¥ THAPOKCUIBI HATPUSA U bubmmorexa LIOK
KaJusi https://m.edsoo.ru/00ac14b2
49 [I{enouHO3€MENBbHBIE METAIIIBI — bubmmorexa LIOK
KaJbIUHA U Maruui https://m.edsoo.ru/00ac15¢8
50 BaskHelnue coequHEHNUS KaJIbIUS budmiorera LHOK
A 1 https://m.edsoo.ru/00ac15¢8
51 O00011IeHNEe U cCUCTEMaTA3 AL
3HAHUU
5 JKécTkocTh BOMBI U CIIOCOOBI €6 bubnuoreka [IOK
yCTPaHEHUs https://m.edso0.1u/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTD BOIBI M METOMBI €€ bubmorexa TOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTPaHECHUS
bubmuorexa IHOK
54 A 5
JTFOMUHH https://m.edsoo.ru/00ac1c64
55 AmMpoTtepHbIe CBONCTBA OKCHIA U bubnuorexa LIOK
TUOPOKCUIA httos://m.edsoo.ru/00ac]c64
b K
56 Keneso nonmuoreka 11O

https://m.edsoo.ru/00ac1d86
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Oxcuppl, TMIPOKCUIIBI U COJH JKeTie3a

bubnuoreka [IOK

o7 (IT) u xene3a (110) https://m.edsoo.ru/00ae35¢6
58 O606Hj€HI/I€ U CUCTEMAaTHU3aLIHS
3HAHUH
[IpakTuyeckas padora Ne 7. Pemenue
59 SKCMEPUMEHTAIBHBIX 3374 110 TEME bubnuoreka [IOK
«BaxkHenmme MeTaIbl U UX https://m.edsoo.ru/00ac3de8
COEIMHECHUSD)
Breruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLUi, €U OJUH U3
60 pEareHToB aH B U30BITKE WIN bubmmnorexa LIOK
COAEPKUT npuMecu. Brruncnenus https://m.edsoo.ru/00ae1750
MaCCOBOM J10JIM BBIXOAA MPOAYKTA
peakuuu
61 O606Hj€HI/I€ U CUCTEMAaTH3aLIHS
3HAHUHN
KontponbHas padora Ne4 o teme
62 «BaxxHenume MeTalibl U UX
COEIMHECHUSD)
63 BemectBa u matepuainsl B bubnmuoreka [IOK
MOBCETHEBHOM KU3HU YEIOBEKA https://m.edsoo.rui/00ae3£50
64 XUMHUECKOe 3arpsisHEHNE bubnmuoreka [IOK
OKpY>KaroLen cpeabl https://m.edsoo.mi/00ae4270
65 Ponb xumMuu B perieHuu bubmmnorexa LJOK
SKOJIOTHYECKHX TpolbsieM https://m.edsoo.ru/00ae4270
66 PesepsHbiii ypok. Ob001IeHNE 1 bubmmorexa LIOK
CHUCTeMaTU3alusl 3HAHUI https://m.edsoo.ru/00ac0d0a
67 PesepsHblii ypok. O0o0menue u bubmmorexa LIOK
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CUCTEMATHU3ALIUS 3HAHNN

https://m.edsoo.ru/00adb33c¢

68 PeszepBHbiii ypok. O600meH e 1

CUCTEMATHU3ALIUS 3HAHNN

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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