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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1O XMMHMM Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbHOM MIPOrpaMMBbI OCHOBHOT'O o01iero oOpa3oBaHus,
npeacraBiaeHHbBIX B PIT'OC OO0, a takxke Ha ocHOBE (enepaabHON paboueit
OporpaMMbl BOCIHUTAHUS M C YYETOM KOHLEMIMHU MPENnoJaBaHusl y4eOHOro
npenMera «XuMHS» B 00pa3oBarenbHbIX — opranuzanusax Poccuiickoi
denepannu.

[IporpamMmma mo xumMuu 1aéT MPEJCTaBICHUE O IENAX, OOIIeH cTpaTeruu
OoOydeHHMs, BOCIUTAHUS M Pa3BUTHUSI OOYYaAIOUIUXCS CPEACTBAMH Y4e€OHOTO
npeaMeTa,  yCTaHaBIMBAeT — 00si3aTelNbHOE  IPEIMETHOE  COJEprKaHue,
NPEAYCMATPUBAET PACHPENEIICHUE €r0 MO KJIaccaM U CTPYKTYPHUPOBAHHE I10
paszzesniaM M TeMaM MpPOrpaMMbl IO XMMHH, OINPEAEISIET KOJUYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKHU COJIEpIKaHMUSI, PEKOMEHYEMYIO
MIOCJIEIOBATEIBHOCTh  M3YYEHUS XUMHHM C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEW OOY4YarolUXCs, OMNpEAEIsieT BO3MOXXHOCTH TIpeaAMeTa s
peayiv3anuu TpeOOBaHMM K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, a Takke TpeOOBaHUM
K pe3yJibTaraM OOy4YeHHs XMMHUU HAa YpPOBHE LEJEH H3ydeHUs MpeaMera M
OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJIbHON NEATEIbHOCTH O00YyYarolerocs Mo
OCBOEHHIO Y4E€OHOIO COAEPKaHUSI.

3HaHUE XHMHUH CIy’)KUT OCHOBOM JUIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aroUerocsi, €ro NPeJCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MHUPA, BAXKHYIO
POJIb UTPAIOT GOPMHUPYEMBIE XUMHUEH MPEJCTABICHUS O B3aMMOTMPEBPAIICHUIX
SHEPruud M 00 SBOJIOLUHU BEIIECTB B MPUPOAE, O MYTAX PEIICHUS TI00aTbHBIX
po0JieM yCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPrEeTUUECKOM,
MUIIEBOM U 3KOJOrMYEcKOi 0€30MacHOCTH, IPOOIEM 3APaBOOXPaHEHHUS.

N3yuenune xumun:

CIOCOOCTBYET pealiM3allid BO3MOXKHOCTEH JJIsI CaMOpPa3BUTHS U
dbopMupoBaHUs KyJIbTYphl JUYHOCTH, €€ oOmeld u (yHKIIMOHAILHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHHE MBIIIJICHUS] U TBOPUECKUX CIIOCOOHOCTEM
Oo0y4arolmmxcs, HaBBIKOB HMX CaMOCTOATENbHOM y4eOHOW JeATeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHAIBHOM 1eATEIbHOCTH;

3HAKOMHUT CO CHEUU(PHUKON HAy4YHOIO MBILIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOIO B3IUIAIa HAa €AUHCTBO TPUPOABI M  YEJIOBEKA, SABISIETCS
OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKIaJ B
AKOJIOTMYECKOE 00pa30BaHUE 00 yUJarOIIUXCS.

JlanHble HanpaBjieHUs B OOYUYEHUM XUMHUU 00€CIIEYUBAIOTCS CIEeIU(pUKON
COJIEp)KaHMUSI y4EeOHOro TMpeIMeTa, KOTOpBIM SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha OMPEAEIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro 00pa3oBaHUs OPUEHTHPOBAH
Ha OCBOEHHE OOYYarOUIMMHUCA CHUCTEMbl NEPBOHAYAJBHBIX MMOHSATUN XHUMUU,



OCHOB HEOPraHWYECKOW XMMUM U HEKOTOPBIX OTIIEJIbHBIX 3HAYUMBIX MOHSITUN
OpraHUYeCKOM XUMUHU.

CrpyKTypa coepxaHus MpOrpaMMBbl II0 XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 noaxoza K e€ nzydenuro. CoJepkaHue CKJIAJbIBAETCS U3 CHCTEMBbI
MOHSATUM O XUMHUYECKOM JJIEMEHTE U BEIECTBE U CHUCTEMBI TMOHATHH O
XUMU4ecKko peaknuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHWU30BaHbI IO
OPUHIIMIY TOCIEI0BATENIBHOIO Pa3BUTHS 3HAHWW HAa OCHOBE TEOPETUUYECKHUX
IPEJICTABJICHUI Pa3HOTO YPOBHSI:

— QTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHMS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3H;

— TMpEeACTaBICHUN 00 HIIEKTPOIMTUYECKON JMCCOLMALMA BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIHMPUYECKU
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJTHOTO ypOBHA K JAPYroMYy, BBINOJHAS (QYHKUMH OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS H BO3MOXKHOCTEM MPAKTUYECKOIO
IMIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU CIHOCOOCTBYET (DOPMHUPOBAHUIO
MPEACTABICHNAS. O XUMHYECKOW COCTABJISIONICH HAay4YHOW KAPTHHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM IMO3HaHUA B Hayke. M3ydeHue XuMuu NpOUCXOJIUT C NPUBJICUCHUEM
3HAHWI M3 paHee HM3YYEHHbIX YYEOHBIX MpeaMeToB: «OKpPYXaloUid MHUPY,
«buonorus. 5-7 knacce» u «duznka. 7 Kiaacey.

[Ipy wu3yyeHUHM XUMUU NPOUCXOAUT (OPMHUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM  HAayKM Kak  o00JlaCTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
NPaKTUYECKON JEATETbHOCTH 4YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphL. 3ajada y4eOHOro MpeaMeTa COCTOUT B (HOPMHPOBAHUU
CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHHN, 3aKOHOB U
TEOPETUYECKUX TIOJIOKCHHM, JOCTYIMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPHOOIICHUN K HAyYHBIM METOJIaM TO3HAHUS MPHU
U3yYEHUU BEIIECTB M XMUMUYECKHX peakiuid, B (HOPMUPOBAHUU U Pa3BUTUHU
MMO3HABATENLHBIX YMEHUW W WX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIHLHOU U
y4eOHO-UCCIIEA0BATENBCKON IEATEIbHOCTH, OCBOCHUHU TPaBUi OE€30MacHOro
oOpallleHHUsI C BEIIeCTBAMH B TTOBCEIHEBHOM JKU3HH.

[Ipy wm3ydyeHMH XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
BaXHOE 3HAUYECHHE MPUOOPETH TaKUE LEIH, KaK:

dbopMUpOBaHUE HWHTEIEKTYaJbHO Pa3BUTOM JUYHOCTHU, TOTOBOM K
caMm000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSATHIO PEIICHMUIA,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOUIMMCS YCIIOBUSM KU3HH;

— HampaBJICHHOCTh OOy4Y€HHUS Ha CHUCTEMAaTHYECKOe MPHOOIICHUE
o0y4Jaromuxcs K CaMOCTOSITEIbHOM MO3HABATENLHON J1€ATEIbHOCTH, HAYYHBIM
METOJiaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEU K
XUMUH;

—  obecneyeHWe  YCJIOBHMM,  CIOCOOCTBYIOIIMX  MPUOOPETEHHIO
oOyJarolmMUMuUCA  ONbITa  Pa3HOOOpPAa3HOM  AEATEIBHOCTH, TO3HAHUS U
CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIKOUYEBBIX KOMIIETEHIIMII), MUMEIOIINX
YHHUBEPCAJIbHOE 3HAaYEHUE JJIs Pa3IUYHBIX BUJOB JI€ATEIILHOCTH;

dbopmupoBaHue oOmel (QyHKIIMOHATLHON U E€CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJE YMEHHH OOBSICHATh U OIEHWUBATH SIBICHHUS



OKPY>KaIOIIEro MUpa, UCMOJL3YysSd 3HAHUS U ONBIT, MOJTYYEHHbIE MPU U3YYCHUU
XUMUH, TPUMEHITh UX MNPU PEIICHUU MOpoOJIeM B IMOBCEAHEBHOM KU3HU U
TPYIOBOM NEATEILHOCTH;

— QopMmupoBaHre y O0O0y4alOMIMXCS TYMAHUCTHYECKUX OTHOIICHH,
MOHUMAHUSl LIEHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH SKOJOTHYECKHU
11e1ecO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IIEJIAX
COXPAHEHHS CBOETO 370POBbsI M OKPYKAOLIEN TPUPOTHON CPELBI;

— pa3BUTHE MOTHBALMM K OOY4YEHHUIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH,
FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TIpouiasi U  HaMpaBJICHHOCTH
JanbHeHIIero ooy4eHusl.

OOmiee 4yuMcIO 4YacoB, OTBEACHHBIX JUISI W3YUYCHHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTabisgeT 136 Jyacos: B 8 kinacce — 68 yacos
(2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHATHSA

ITpenmer xumun. Poiab XMMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HaAYK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ArperaTHoe€ COCTOSIHHUE
BemiecTB. [loHATHE 0 METOIaX MO3HAHUS B XUMUU. YUCTHIE BEIIECTBA U CMECH.
Cnoco0OnI pa3esieHus] CMECEeH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U clloKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BaleHTHOCTP aTOMOB XMMUUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemniecTB. OTHOCUTENbHAsT aToOMHas Macca.
OtHOcuTenbHAs MOJEKYJIsIpHas Macca. MaccoBast 101 XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHas  Macca.  B3auMocBs3b
KOJIMYECTBA, MAacChl M 4YHUCIAa CTPYKTYPHBIX €IWHMI] BellecTBa. Pacuérsl mo
dbopMynaM XUMHUYECKUX COETUHEHHM.

du3nuecKkue W XUMHUUYECKHE SBIICHUS. XHUMHUYECKas peakuuss u eé
NPU3HAKKA. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUYECKHE YpPaBHEHUSI.
Knaccudukanus XuMu4ecKux peakiuil (CoeuHEHUs, pa3JIOKEHUs, 3aMEeIECHUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN TMOCYAOH, MpaBuiaMu paboThl B JlabopaTopuu
u npuémamu oOpalleHus ¢ JabopaTOpHbIM OOOpPYAOBAHUEM, H3YyYEHUE U
onucanue (U3MYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HaOmonenne pusndeckux (TUIaBlieHWE BOCKA, TassHUE JIba, PaCTUpaHUE caxapa
B CTyNKE, KUMEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH,
MPOKAJIMBAHUE MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHCJIOTOM)
SIBJICHUM, HAOJIOICHWE W OMHCAaHWUE MPHU3HAKOB TNPOTEKAHUS XUMUYECKHUX
peakiuil (pa3iokeHue caxapa, B3auMOICHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (ll) mpu HarpeBanwu, B3aUMOIEHUCTBHE
xenesa ¢ pactBopoM cou meau (1), n3ydenue cnoco6oB pa3aesieHust CMECei: C
MOMOIIbI0  MarHuta,  (UILTpOBAHWE,  BBIMApUBAHUE,  JAUCTUIUISIIHUSA,
xpomatorpadusi, TPOBEICHUE OYHMCTKH TIOBAPCHHOW COJIM, HAONOICHHE U
ONMCAHUE PE3YyIbTATOB MPOBEACHHS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHSI MACChl, CO3JJaHUE MOJIeTIel MOJIEKYJ (IIaPOCTEPHKHEBDIX).

BaskHelune npeacTaBuTe 1M HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3nemMeHT u nmpoctoe
BenecTBO. Haxoxxnenue kuciopoaa B mpupone, GU3MYECKUe U XUMUUYECKHE
cBoiictBa (peakiuu ropenus). Okcuapl. [Ipumenenue kucimopoga. CrocoObl
MOJTy4eHUs] KHUCIOpoAa B Ja0OpaTOpuud M TMPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermoBoil 3pHEeKT XUMUYECKON pEeaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHIOTEPMHUYECKHE PEAKIMHU. [OIUIMBO: Yrojb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCUJIEHUE MapHUKOBOr0 3(pdekTa, pa3pylieHrue 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocToe BemiecTBO. HaxoxkaeHue Bogopoaa B
npupose, (Quznueckue M XUMHYECKHE CBOICTBA, NPUMEHEHHE, CIOCOObI
nosydeHus. Kucnotsl u conu.

MounsapHbiii 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Boma kak pacTtBoputenb. PacTBOpBI.
HacrhlleHHble 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.



MaccoBasg 1011 BEIIECTBA B pacTBOpe. XUMHYECKHE CBOWCTBAa BOJBI.
OcHoBanus. Posb pacTBOpPOB B NpUpOAE W B KU3HMU 4enoBeka. KpyroBopor
BOJIbI B IPUPOJE. 3arpsi3HEHUE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA IPUPOAHBIX
BOJI.

Knaccudukarnus neoprannueckux coenquneHuit. Oxcuanl. Knaccudukarus
OKCHJIOB: cojeoOpa3ytonue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTEepHbIE) U
HeconeoOpasyromue. HoMmenknarypa okcuaoB. PuU3NUEeCKHME W XUMHYECKHE
CBOMCTBA OKCUIO0B. [losrydeHne okcuios.

OcHoBanusi. Knaccudukanusi OCHOBaHWMW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHOBaHUU. DU3NUECKUE U XUMUUYECKUE CBOMCTBA
ocHoBaHnui. [lomyyenue oCHOBaHUM.

Kucnorel. Knmaccudukarusa kucnor. Homenkmarypa kucnor. Ousndeckue
YU XUMHAYECKHUE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H. H. bekerosa.
[Tosmyyenue KUCHOT.

Comu. Homenknarypa coseil. ®dusmyeckne M XHUMHYECKHME CBOMCTBA
coneu. [lonydyeHnne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUMN.

Xumuueckuii IKCnepumenm:

KAQUEeCTBEHHOE  OIPEIECICHUE COAEPKAHUS KHCIOpOJa B  BO3AYXE,
nojiyueHue, coOUpaHue, paclo3HaBaHUE M HM3YUYEHHE CBOMCTB KHUCIOPOJA,
HaOJIOJICHWE  B3aUMOJICUCTBUS  BEHIECTB €  KHUCJIOPOJAOM U YCJIOBHUSA
BO3HMKHOBEHHUSI W TMpEKpalleHus TOopeHus (moxkapa), O3HAKOMJICHHE C
o0Opa3llaMd OKCHJIOB M OINHCAaHUE WX CBONCTB, TMOJy4eHHUE, COOUpaHHE,
pacro3HaBaHWE M W3Y4YEHHE CBOMCTB BOOpoja (TrOpeHue), B3auMOICHCTBUE
Bozopoja ¢ okcuaoMm menu (1) (Bo3MOXXKHO MCTIONBL30BaHKUE BUIEOMATEPUATIOB),
HaO/oIeHne 00paslloB  BEMIECTB KOJIUYECTBOM | MOJb, HCCIIEIOBAaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEHIECTB C PpaA3JIMUYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHON MAaCCOBOM J0JIEM PaCTBOPEHHOIO
BEIIIECTBA, B3aWMOJICUCTBUE BOJbl C MeETAUIaMU (HATPUEM U KaJbLIHEM)
(BO3MOKHO HCHOJIb30BAaHME BHUJEOMATEpPUATIOB), HCCIEIOBaHUE O00pa3I0OB
HEOPraHMYECKUX BEIISCTB pA3JIMYHBIX KJIACCOB, HAOIIOJICHHE W3MCHCHHS
OKpacKd WHIUKATOPOB B PACTBOpPaX KHUCIOT U IIEIOYEH, U3yYEHUE
B3aumozeiicTBust okcuna meau (ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KHUCIOT C
METAJJIaMU, PEAKLIUA HEUTPAIU3aLMH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITCCHEHHWE OJHOIO MeETauia JpPYyrUM W3  pacTBOpa COJM, PEUICHHE
AKCIEPUMEHTAJBHBIX 3a7a4 Mo TeMe «BaxHelue Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Ilepunonnuecknii 3akon u Ilepuoauyeckas cucreMa XMMHYECKHUX
ieMenToB JI. . MenneneeBa. CTtpoeHue aroMmoB. XHUMH4YECKasi CBA3b.
OKHCINTENBbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

[lepBbie TOMBITKH KIacCH(PUKANMK XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJOYHBIE W MIEIOYHO3EMEIbHBIE METalIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT amdoTepHbIC
OKCHU/JIbI U TUAPOKCHIBI.

[lepuonnueckuii 3akoH. [lepuonandeckas cucTteMa XMMAYECKUX JIEMEHTOB
J. W. MenneneeBa. KoporkonepuonHas ¢ JAJIMHHONEpUOAHAS (POPMBI
[Tepuonnueckord cucrembl xumuueckux dnemeHtoB JI. WM. Menaeneena.
[Iepuonbr u rpymmbl. DU3HMYECKUN CMBICH IOPSAKOBOIO HOMEpA, HOMEPOB
MepUOa Y TPYMIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. HM30Tombl. OIEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX 000JI0YEK aTOMOB NEPBhIX 20 XUMHUECKUX 3JIEMEHTOB



Ilepnonnueckon cucremsl J[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTa 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS paJnyca aTOMOB XHMHMYECKHX 3JIEMEHTOB,
METAUUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPHUOIAM.
3nauenue Ilepmogmueckoro 3akoHa u Ilepuognueckord CUCTEMBI
XUMHUYECKUX JIEMEHTOB JUIA pa3BUTHUS HAyku W npaktuku. /. . Mennenees —
YUEHBIN U TPAXKTAHUH.

Xumuueckasi cBs3b. KoBaneHTHas (ToJisipHAs M HEMOJISApHAs) CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIUU.
[Tpouecchl okucaeHuss U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 0Opa3lloB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aWMO/ICHCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Meostcnpeomemmnule ceaszu

Peanuzanusa MeXNnpeaMETHBIX CBA3€H NPH M3YYEHWH XUMUU B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHbBIX
NOHATUM, TAaK W TIOHATHUM, SIBISIOIIUXCA CHCTEMHBIMH JJISl OTACJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmume ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAy4YHBIM (akT, THUIOTE3a,
TEOpHUs, 3aKOH, aHajldu3, CHHTE3, KilacCuPUKalus, MEePUOJUYHOCTD,
Ha0JII0ICHUE, SKCIEPUMEHT, MOJEITHUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusnka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH],
U30TONBI, PATMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUU 3apsl, BEIIECTBO,
TENO, 00bEM, arperaTHOe COCTOSHME BEIIECTBA, Ia3, (PU3MUYECKUE BEIUYMHBI,
€AMHULBI U3MEPEHUSI, KOCMOC, IUIAHETHI, 3B€3/1b1, COJHIIE.

buomnorus: dorocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKkuus

Ilepuoanueckuit 3akoH. [lepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB
1. . Menpaeneera. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTU B U3BMEHEHUU CBOICTB
XUMHAYECKUX DJJEMEHTOB IIEPBbIX TPEX INEPUONOB, KalWsl, KaJIbLUI M HUX
COCAMHEHUN B COOTBETCTBUM C IOJOKEHUEM 3JeMEHTOB B llepuognueckon
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHnue BemiecTa: BUAbI XUMUYECKOW CBA3U. THIBI KPUCTAILUINYECKUX
PEmETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUINYECKON PEIIETKU
Y BUJIa XUMUYECKOM CBSI3U.

Knaccudukamuss ¥ HOMEHKIATypa  HEOPraHUYECKHX  BEIECTB.
XHAMUYECKUE CBOMCTBA BEHIECTB, OTHOCAIIMXCA K Pa3IMdHbIM KJlaccam
HEOPraHMYECKNX COCAUHEHNN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEIIECTB.

Krnaccudukaruss XMMUYECKUX pEaKIUi MO pa3iudHbIM IMpU3HAKaM (110
YHUCIIy U COCTaBY yYacTBYIOIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY 3 (]eKTy,
0 U3MEHEHUIO CTENEHEW  OKUCIEHUS XHMHUYECKMX DJJIEMEHTOB, IO
0o0paTUMOCTH, IO YYacTHIO KaTrajau3aropa). OK30- U IHAOTEPMUYECKUE
peakuyu, TEPMOXUMHUYECKUE YPAaBHEHHUS.

[lonsitue o ckopoctu xumMuyeckol peakiuu. [lonarue 06 oOpaTuMbIX U
HEOOpAaTHUMBIX  XUMUYECKUX  peakiusax. [loHsITHE O TOMOTE€HHBIX W



rereporeHHblx peakiusax. [lonstue o kartanmze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakTophl, BIMAIOIMIME HA CKOPOCTh XHMHYECKOW pEaKUuu U
IIOJIO)KEHHE XMMUYECKOIO0 PAaBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — PEAKIIUU, AJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENbHON  peakunu.  CocTaBlieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C HUCIOIb30BAHUEM METO/AA
3JICKTPOHHOTO OajiaHca.

Teopus BJIEKTPOJIUTUYECKON JTUCCOLMALINY. DJEKTPOIUTHI 51
HEIJIEKTPONUThl. KaThOHBI, aHHOHBI. MeXaHu3M JUCCOIMALUM BEUIECTB C
pa3IMYHBIMU BUJAMU XUMHUYeCKOM cBs3u. CreneHn auccoruanuu. CUIIbHBIC U
cia0ble SJEKTPOIUTHI.

Peakimuu wmonHOro OOMEHa. YcClOBUS TPOTEKAHUS PEAKINl HOHHOTO
oOMEHa, TOJIHbIE U COKpAalllEéHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBoiicTBa
KHUCIIOT, OCHOBAHMI M COJIel B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THapONIU3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauIoB (rpadura M aiMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), HCCIEJOBAHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOH
peakuMu  OT  BO3JCHUCTBHS  pPa3IMUHBIX  (PAKTOPOB,  MCCIIEOBAaHUE
AJIEKTPONPOBOTHOCTA PACTBOPOB BELIECTB, IMPOLECCA AUCCOLHUALMU KHUCIOT,
IIesao04Yeil U couei (BO3MOXKHO MCIOIb30BaHUE BUAEO MAaTEPUAIIOB), IPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOrO OOMEHa
(oOpa3oBaHue oOcajika, BBIJCICHUE Ta3a, O0Opa30BaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUM
(ropenue, peakuuu pa3IoXKEeHus, COCITMHEHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEUIECTB C MOMOIIbIO KAYECTBEHHBIX pEAKI[MHd Ha HOHBI,
pelIeHre SKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeTeHU OKucaeHus. CTpoeHne U PU3nUYecKre CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUUYECKHE CBOMCTBA Ha IPUMEpE XJopa
(B3auMoOZIeiiCTBME C MeTajulaMH, HEMeTaJUlaMu, MIeJIouaMH). XJIOPOBOAOPO/I.
ConstHast KuCn0Ta, XUMUYECKUE CBOMCTBA, MOIYyYeHUE, IpUMeHeHue. [leiicTBue
XJIOpa ¥ XJIOPOBOAOPOJIa HA OpPraHv3M 4esoBeKa. BaxkHenmune XJIOpHUAbl U UX
HaXO0XKJICHUE B IPUPOLE.

Obmas  xapakrepuctuka saeMeHTOoB  VIA-rpymnmel.  OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIE cTereHn okuciaeHus. CTpoeHue u pu3nyecKkue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCIOPOJAa U  CEpbl. AJUIOTPOIHBIE
Moau(UKAIINHN KUCIOPOia U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO,
cTpoeHue, ¢Gu3NYecKue M XUMUYecKue cBoucTBa. OKCHABI Cepbl  Kak
IPEJICTABUTENIM KHUCIOTHBIX oOKcuaoB. CepHas kuciaora, ¢Gu3NUECKUE U
XUMUYECKUE CBOMCTBa (00IIME Kak TpeACTaBUTENs Kjacca KHUCIOT |
cnenupuyeckre). XMMUYECKUE PEaKIUU, JIeKaIIUe B OCHOBE IPOMBIIIEHHOT O
crioco0a mosydeHus: cepHod KucioTsl. [Ipumenenue cepHoi kuciotsl. Conu
CEpHOM KHCIIOThI, KAUECTBEHHAasl peakuusi Ha cynbdaT-uoH. Haxoxnenue cepbl
U €€ COeMHEHUN B MpHUpoje. XUMUUYECKOE 3arps3HEHUE OKPYKAroIIel cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3yXa U BOJOEMOB),
CIoCOOBI €ro MpeA0TBPALICHUS.

O61as xapakrepuctuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHbIC CTENEHHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B



npupojie, Gu3nYecKue U XMMUYECKre CBoMcTBa. KpyroBopoT a3zora B MpUpoOe.
AMMMaK, ero pu3nYecKre U XUMHUYECKUE CBOICTBA, OJyYEHUE U IPUMEHEHHE.
Comu ammoHMs, UX (GU3NUECKHME M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAasl KUCIIOTa, €€ MOJIyYEHHE,
dbu3nYecKkrue W XMMHUYECKHE CBOMCTBa (0OIME Kak TMpeaCTaBUTENs Kiacca
KucinoT u crnenuduyeckue). Mcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3HEHUE BO3yXa, MOYBbI
u BooéMOB). Docdop, amtorponHbie Moaudukanuu docdopa, pusudeckue u
xumuueckue cBorcTtBa. Oxcun  dochopa (V) u  dochopnas xwuciora,
bu3YecKre U XUMHUYECKUEe CBOMCTRA, osrydeHue. Mcmonb3oBanue dhocharos B
KauyeCTBE MUHEPAIbHBIX YI00pEHUH.

O6mas  xapaktepuctuka 23meMeHTOB  IVA-rpynmbel. OcoOGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHUS. YTJepojl, aJUIOTPOIHbIE
Moau(UKaIK, pPacHpoCTpaHEHUE B MpHUpOJE, (PHUIUUYECKHE U XUMUYECKUE
cBoiictBa. Ancopouus. KpyroBopor yriepona B nmpupozae. OKcuabl yriepona,
ux (pusmyeckue M XMMHUYECKHME CBOMCTBA, JCUCTBUE HA JKUBBIE OPraHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumore3a rio0aqbHOrO MOTEIUICHHS KIMMaTa, NMapHUKOBBIN
ahdext. YrombHas kuciaora U €€ CoOMM, UX (PU3NYECKHE U XUMUYECKUE
CBOICTBA, Moiy4yeHue U npumeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
nonbl. Mcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTA U
CEIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBaX KaK O
COCIMHEHUSX yriepoja (MeTaH, dTaH, dTWJICH, alleTUJICH, 3TaHOJ, TIUIEPHH,
yKCyCHast Kuciiota). llpupomHble HMCTOYHHUKH  YII€BOAOPOAOB  (yroib,
IPUPOIHBIN ra3, HePTh), NPOAYKTHI UX MepepadOoTKH (OEH3UH), UX POJib B OBITY
U TpOMBINIUIEHHOCTH. [IoHSTHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriaeBoJax — U MX POJM B KU3HM 4YeJOBeKa. MaTepuaibHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCTMHEHUM.

KpemHunii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, MOIyYCHUE U
npuMenenue. CoequHeHUs KpeMHUs B mpupoge. OOmiue mnpencraBieHus 00
okcuge kpemuus (IV) u kxpemHueBoit kuciaore. CUIMKATHI, UX UCTIOIL30BaHUE B
OBITY, B IPOMBINIJICHHOCTH. Ba)kHeme cTpouTebHbIE MaTepUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobiemMbl 6€301macHOTO UCIIONh30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHrne oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOU
KHUCIIOTHI, IPOBE/ICHNE KAY€CTBEHHBIX PEaKIIMil Ha XJIOPUI-UOHBI U HAOJIIOJICHUE
MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpa)aromue (PrU3ndecKue U XUMHUIECKUE
CBOMCTBA TaJOr€HOB M HMX COCIMHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), O3HAKOMJIEHME C 00pa3llaMH XJIOPHUIIOB (TaJOr€HHUJIOB),
O3HaKoOMJIeHHE ¢ oOpa3umamMu cepbl U €€ COEAUHEHUSIMU (BO3MOYKHO
HCIIOJIb30BAaHUE BUJEOMATEpUalioB), HAOJIOJIEHUE TMpolecca OOyrIMBaHUSA
caxapa TOJ JCHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, W3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOM CEpHOW  KHCIOTBHI, MPOBEICHUE
KauyeCTBEHHOM peakuuu Ha cynbpar-uoH M HaOMIOJIEHHE TMpU3HaKa €€
IPOTEKaHUsI, O3HAKOMJICHUE ¢ (PU3MUYECKUMHU CBOWCTBaMH a30Ta, Gochopa u ux
COCIMHEHUN (BO3MOXHO MCIOJb30BAHME BUJEOMATEPUATIOB), oOpa3uamMu
a30THBIX U (pocopHBIX yn0OpeHuii, moyueHue, coOupanue, paclio3HaBaHUE U
U3Y4YCHHE CBOWCTB amMMHUaKa, MPOBEJCHHE KAYECTBEHHBIX pEaKIMii Ha HWOH



aMmmoHusi U  (dochar-uoOH U HU3YYCHUE TPUBHAKOB MX MPOTEKaHUs,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ MEAbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), H3y4YEHUE MOJENIed KPUCTAIMYECKUX
pemérok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOLIECCOM
aZIcOpOIIMA paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJEM U YCTPOMCTBOM
POTUBOTa3a, MOJydeHue, coOMpaHue, paclo3HaBaHUE W HM3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tra3a, NPOBEJACHHWE KAueCTBEHHBIX peaklWil Ha KapOoHAT W
CUJIMKAT-UOHbl M M3YYCHHE TPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIHUEN CUIMKATHOM HPOMBILUICHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX
3a71a4u o treMe «BakHelIe HeMeTaljIbl U UX COSIUHEHUS) .

MeTaJibl M MX COEIUHECHUSA

OOmrasi xapakTepUCTHKAa XWMHYECKHUX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHUHU UX NoJIoKeHUsA B [leproanueckoil cucreMe XMMUYECKUX DJIEMEHTOB
1. 1. MeHnpneneeBa u ctpoeHusi atTomoB. CTpoeHHE METAIOB. Metajnyeckast
CBS3b U METAJUIMYECKAasl KPUCTAJUIMUECKas PElIETKa. DJICKTPOXUMUUYECKUIN Psif
HaIpsOKEHU MeTauioB. PU3MYECKHE M XMUMUYECKHE CBOMCTBA METaJUIOB.
O6mume crnocoObl TonydeHus: MeTaioB. [loHsATHE O KOpPPO3MH METaJUIOB,
OCHOBHBIE CIOCOOBI 3alllUThl MX OT Koppo3uu. CruiaBbl (CTajlb, YYIyH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY M IPOMBIIIJIEHHOCTH.

[[lemounsie  MeTaiuibl: monoxkeHne B llepuoguueckoir  cucreme
XuMHYeCKuX 31eMeHToB [[. 1. Menaeneesa, CTpoeHUE UX aTOMOB, HaX0XKJICHUE
B npupoye. dusznyueckne W XMMHYECKHE CBOMCTBA (HA TMpUMEPE HATpHUS U
kanmusi). OKCHIbl U THUAPOKCUIBI HAaTpus U Kanus. [IpuMeHeHue MienouHbIX
METAJVIOB U UX COEAUHECHUMN.

IllenoyHO3eMeNbHBIE METANIbl MAarHud W KAJIbLUW: IIOJIOKEHHUE B
[lepuoguueckoin cucreme xumuueckux d3neMeHTtoB J[. WM. Menneneena,
CTPOCHUE HUX aTOMOB, HaXOXAEHUE B mpupoac. PU3NUECKHE U XUMHUYECKHE
CBOMCTBa MarHus W Kajblius. BaxHeWiine coeauHEHUsS Kalablius (OKCH,
TUAPOKCHU], COJH). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxeHue B lleprognueckoil CHUCTEME XMMHYECKHX
anementoB JI. M. MenpaeneeBa, CTpO€HHE aroMa, HAXOXKIACHHE B MPHUPOJE.
dusnueckne W XUMUYECKHUE CBOWCTBA amOMUHHUA. AMDOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUJPOKCHUIA ATFOMUHUS.

Kene3o: nonoxenue B [lepnognueckon CUCTEME XMMUYECKUX JJIEMEHTOB
J. 1. Menneneesa, cTpoeHue aroMa, HaxoKJaeHue B npupone. dusnyeckue u
XUMUYECKHe CBoOMcTBa skene3a. Okcuabl, TUAPOKCUIbI U conu xene3a (II) u
xenes3a (11l), ux cocras, cBolicTBa U nony4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpasllaMH METaUIOB U CIJIaBOB, UX (DU3HUYECKUMU
CBOMCTBaMH, H3Y4YEHHE pE3YyJbTAaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOBI, ITPOLIECCA TOPEHHUS JKEJIe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BAHME BUJIEOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMM HA MOHBI: MArHUS, KaJbLKs, aJFOMUHUS, IUHKA, JKEJe3a
(1) wu xenesa (ll), meaum (Il), HaOmromeHWe ¥ ONHMCAHHE IIPOIIECCCOB
OKpalllMBaHUsl IJIAMEHHM HWOHAMM HATpus, Kajdus M KaJlblus (BO3MOXKHO
UCTIOJIb30BaHUE BHUJCOMATEPUATIOB), HCCIEOBaHUE aM(OTEpPHBIX CBOMCTB
TUJPOKCHIA ATIOMUHHS U THAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a71a4d o TemMe «BakHelIe MeTaJuIbl 1 UX COSIUHEHUS.

XUMHA U OKpYsKaIOLIas cpeaa



BemectBa n marepuanibl B MOBCEIHEBHOM XKU3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBasi momols npu
XUMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarole cpenbl (MpeaeabHas J0MyCcTUMas
KOHILIeHTpauus Bemiects, pgainee — [I[JIK). Ponp xumum B pelieHun
AKOJIOTUYECKHUX TTPOOIEM.

Xumuueckuii IKcnepumenm:

H3y4eHUE 00Pa3I0B MaTEPUANIOB (CTEKJIO, CIIJIaBbl METAJIIOB, MOJUMEPHBIE
MaTepuasbl).

Mescnpeomemmnoie ceéaszu

Peanuzanus MexXnpeaMeTHBIX CBsI3ed MPU HM3Yy4YeHUM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
NOHATUH, TaK W TOHATHUMA, SIBISIOIIUXCS CUCTEMHBIMU IS  OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC MOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccu(ukanus, MNepUOAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ exT, TeXHOIOTHS, MaTepUATIBL.

®dusuka: Marepusi, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIU],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, BJCKTPUUECKUUN 3apsiji, MPOBOJHUKH,
MOJYIIPOBOAHUKH, JUAJICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KPUCTATMYECKAsE pElIETKa, CIUIaBbl, (U3UYECKUE BEITUUYUHBI, €IUHUIIBI
M3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunrtes, apixanue, 6rochepa, IKOCUCTEMA, MUHEPAILHbBIE
yI00peHUst, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHbIE TOPOIBI,
MOJIE3HBIE HCKOMAaeMBbIE, TOIUIUBO, BOJHBIC pECYpCHL.



IHHVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHUS MPOrPpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUsl JIOCTUTAIOTCS B XOA€ OOYYECHHS XMMUU B €IUHCTBE y4eOHOU U
BOCIIUTATEIIbHOM  JIEATEIbHOCTM B  COOTBETCTBUM €  TPAAULIMOHHBIMU
POCCUHMCKUMU COLIMOKYJBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSAMH,
IOPUHATHIMU B OOILECTBE MPaBUJIAaMU U HOPMAaMH MOBEIEHUS U CIIOCOOCTBYIOT
IpoleccaM CaMONO3HaHUsl, CAMOPA3BUTHUS U COLMATM3AIUU 00 Y4 atOLIUXCsl.

JIM4HOCTHBIE  pe3yibTaTbl  OTPAXAIOT T'OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMN U
pacuIMpeHuUE ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMoTHYECKOro BOCIUTAHUSA:

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTypHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEAUI0, NMOHWMAaHUs 3HAYECHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHOU
uHpopMalmeil O TEepeAOBBIX JOCTIDKCHUAX W OTKPBITHUSIX MHUPOBOM H
OT€YECTBEHHOM XHMHUHU, 3aUHTEPECOBAHHOCTM B HAy4YHBIX 3HAaHUIX 00
YCTPOICTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS S

IIPEJCTABIICHNS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHMH B  KOJUIEKTMBE, KOMMYHUKATHMBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO MOJIE3HOM, y4eOHOMCCIEA0BATEIbCKOM, TBOPUYECKON U JIPYrux
BUJAX JESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM J1€ATEIbHOCTH
IpY BBIIOJHEHUH y4EOHBIX, T03HABATEIbHBIX 3a/a4, BHIIOJTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  Y4E€OHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOINIOHUMAHHMIO M  B3aMMOIIOMOIIIM B  IIporecce d3Toh  ydeOHOM
NESATENbHOCTH, TOTOBHOCTU OLIEHHWBATH CBOE IOBEIEHUE M IOCTYINKH CBOMX
TOBAapUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr O MO3HAHUSI:

MHPOBO33pPEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMHUUYECKON pPEeaKinu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABIISIOLINE
OCHOBY JUII IOHUMaHUS CyITHOCTH Hay4YHOW KapTUHBI MUpA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IMPUPOJbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOAHOMN CPEAOH, O POJIU XMMHUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYE€HUE HOBBIX 3HAHUU
0 XMMHH, HEOOXOIUMble HJisi OOBSICHEHUs HaOII0IaeMbIX MPOIECCOB U
SBJICHUH, MMO3HABATENbHON, MH()OPMALIMOHHOW M UYUTATENbCKON KYyJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSTENLHOM paboThl C Yy4eOHBIMU TEKCTaMH,
COPAaBOYHOM  JIMTEPATypOd, JOCTYNHBIMH  TEXHUYECKUMHU  CPEIACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHHUIO U TMO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  €aMOOOpPa30BaHUIO, TPOEKTHOW M  HUCCIENOBATEIbCKOU
NEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS 00y4€HUS B
JanbHeHIeM;

4) (hopMUpOBaAHMS KYJIbTYPbI 310POBBSI:

OCO3HAHHME LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUA U
HEMpUSATUE BPEIHBIX TMPUBBIUEK (YHOTPEOJIEHUS alIKOrojis, HapKOTUKOB,



KypeHUus), HEOOXOIUMOCTH COOJIIOJCHUS MpaBwyi  O€30MaCHOCTH  TpHU
oOpallleHNH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HH;

5) Tpy10BOI0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YUEHHIO MPOQECCHl U Tpylaa pa3inyHOro
poJia, YBaXXEHUE K TPYJy U pe3yJibTaTaM TPYAOBOW AESITEIbHOCTH, B TOM YHUCIIE
HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XMMUHU, OCO3HAHHBIN BBIOOD
UHIUBUIYaJbHOM  TPAGKTOPUU MPOAODKEHHS 00pa3oBaHHS C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycmemHon mnpodecCuOHATbHOW JEATETPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh AaJallTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) IKOJIOrNY€eCKOro BOCIUTAHMS:

SKOJIOTHYECKU LEIecO00pa3sHOe OTHOLICHHE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHNUE LIEHHOCTH 340POBOI0
1 0e30MacHOro 06pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nUecKOMyY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
npaBuil 0€30MacHOro IMOBeAEHUs Tpu paboTe ¢ BEUIECTBaMM, a TaKXe B
CUTYaLHSIX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JIHOJEH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, MTOJIydaeMble TPU U3YUCHUN XUMUH, JJIs
pemeHus 3a1ay, CBSI3aHHBIX C OKPYXAOIIEW NPUPOOHON Cpenou, I
MOBBIILICHNS YPOBHS 3KOJIOTMYECKOW KYJIbTYpPbl, OCO3HAHMS TJ00AIBHOIO
XapakTepa SKOJOIMYECKMX Npo0JieM U IyTed HX pelIeHUs IOCPEACTBOM
METOAOB XWMHH, YKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [TI03HABATEIbHON, KOMMYHUKAaTUBHON M COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMETHBIX PE3yJIbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHPOBO33PEHUS OOICHAYYHbIE TOHSATUS (3aKOH, TEOpHs,
NPUHIIAI, THIOTe3a, (akT, CHUCTeMa, IPOIECC, AKCIEPUMEHT M JIPYyroe.),
KOTOpBIE€ HCIIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 HJTHUX NpeaIMeToB  (opMHUpOBATH
NpEACTaBICHUE O IEJIOCTHOM HAay4YHOM KapTUHE MHpa, U YHHUBEPCAIbHBIC
yuyeOHbIC JeWCTBUs (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHEIC),
KOTOpble 00€creyrnBalOT (POPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JAESITENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jornueckue aeCTBUSA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMN: PaCKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTePHbIC
PU3HAKH, YCTAHABIMBATh B3AUMOCBS3b C JIPYTUMU MOHATUSIMU), UCIIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUH, BEHIOMPATh OCHOBAHUS
U KpUTEPUH A KIACCU(UKAIIUU XUMHYECKUX BEIIECTB W XUMHUYCCKUX
peaKiuii, yCTaHaBIIMBATh MPUYUHHO-CIICJACTBEHHBIC CBA3M MEXIY OOBEKTaMHU
M3Y4YEHUs, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, NEAYKTHBHBIE,
10 AHAJIOTHH), AEJIaTh BHIBOJBI U 3aKIIOYEHUS;

YMEHHE MPUMEHSTh B MPOIECCE IO3HAHUS TOHATUS (IIPEAMETHBIC U
MeTanpeaMETHbIC), CUMBOJIMUECKHE (3HAKOBBIC) MOJIENIM, MCHOJb3yeMbIe B
XUMUH, TPeoOpa3oOBbIBaTh IMIHUPOKO MPUMEHSEMbIE B XUMHUU MOJACIbHBIC
IPEJICTAaBIICHUS — XUMHYECKHI 3HaK (CUMBOJI JIeMEHTa), XuMHU4eckas hopmyna
U YpaBHEHHE XMMHUYECKOW peakuuu — MPHU PEIICHHH y4eOHO-TTO3HABATEbHbBIX
3aja4y, C Y4E€TOM OTUX MOJEIbHBIX MPEJCTaBJICHUN  BBIBIATH WU
XapaKTepu30BaTh  CYIIECTBEHHbIE TMPHU3HAKM H3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEHNIECTB W  XUMHYECKUX pEaKIMil, BBIABIATH  OOIIME
3aKOHOMEpPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBSI3M W NPOTUBOPEYUS B
U3Y4aeMbIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
NO3HAHUS, a TaKK€ B KauyeCTBE OCHOBBI JUIsI (DOPMHPOBAHHS THIOTE3bI IO
IPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUM;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHHIO
YYEHHMYECKHX OKCIIEPUMEHTOB, YMEHHME HaOII0AaTh 3a XOJIOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ynbTar, (HOpMyIupoBaTh 0000IIEHUS
U BBIBOJBI MO pe3yibTaTaM IMPOBEAEHHOI'O OMbITA, HCCIEAOBAaHHUSA, COCTABISAThH
OTY&T O MpoJIeTaHHOU padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpATH, AHAJIM3UPOBATh U HHTEPHPETUPOBATH HH(MOPMAIUIO
pa3nuyHBIX BHUJIOB U (OpM MpEACTaBICHUS, TMOIYy4aeMyl0 U3 Ppa3HbIX
UCTOYHUKOB (HAay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO COJEp:KaHMUs,
CIpaBOYHbIE TMoOcoOusi, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATH
MPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJISl BBIMOJTHEHUS
y4€OHBIX U NTO3HABATENbHBIX 33/1a4 ONPEAEIEHHOr0 TUIIA, IPUOOPETEHHUE ONbITA
B 00JIaCTH HUCIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAZICHNE KYJbTYpPOH AKTHBHOI'O HCIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CAaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpEACTABICHUS
uH(MOpMAaIMM U WIUTIOCTPUPOBATH pEIllaeMble 33/Ja4d HECIOKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu GopmMamu rpaduku U ©X KOMOWHAIUSMU;

YMEHHE UCIOJb30BaTh W aHAJTU3UpOBaThb B IIpoliecce Yy4yeOHOU U
U CCIIEI0OBATENbCKON NEeATENbHOCTH uHdopmaruio 0 BIIMSTHUU
IPOMBIIUIEHHOCTH, CEJIBCKOTO XO3AKCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKPYXKAIOLIEN IPUPOAHOM CPEBI.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUS 3a/laBaTh BOMpPOCHI (B XoAe auaiora U (WiIH) JUCKYCCHH) IO
CYLIECTBY 00OCyXkaaeMoi Tembl, (OpPMYIUpPOBaTH CBOM  MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHHSI IPEIOKEHHOM 3a7a4H;

YMEHHUS TPEACTABJIATh IOJYYEHHBbIE pEe3yJbTaThl MO3HABATEIBHOU
NESITEIbHOCTA B YCTHBIX M TUCBMEHHBIX TEKCTax; JeNlaTh IMPEe3eHTAIUIO
pe3yJabTAaTOB  BBIIOJHEHUS XUMHUYECKOIO JKCIEpUMEHTa (J1abopaTopHOro
OMbITa, JA0OPATOPHOUN paOOTHI MO UCCIIECIOBAHUIO CBOMCTB BEILIECTB, Y4€OHOIO
MIPOCKTA);

YMEHHSA Y4e€OHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MIO3HABATEIbHOM W  MCCIEAOBATENIbCKOW  JICSITEIbBHOCTH TMpPU  PELICHHUH
BO3HHMKAIOLIUX NpoOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIACOBAHMUS
no3unuii  (00CykAeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE  IITYPMBI»,
KOOpJMHAIMSA COBMECTHBIX JIEMCTBH, OIpPENEIICHUE KPUTEPUEB IO OLEHKE
Ka4yeCcTBa BBIIIOJHEHHON pabOThI U IpYTHUE).

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUA:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATh LU ACSITeIbHOCTH, ILITAHUPOBATD,
OCYILECTBIISITh, KOHTPOJIHUPOBATH U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BIOMpaTh HauboJiee 3(hPeKTUBHBIE CTOCOOBI pelIeHUsT Y4eOHbIX
U TO03HABATEJBHBIX 3a/1a4, CAMOCTOATENIbHO COCTaBJISTh MM KOPPEKTUPOBATH
MPEJIOKEHHBIA AJITOPUTM JACHUCTBUM MPH BBIIOJHEHUU 3aJaHUN C YYETOM



MOJTyYEHHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSX,
OLICHMBATH COOTBETCTBHUE MOJYYEHHOTO PE3YyJbTaTa 3asBJICHHON LIENIU, YMEHUE
UCIIOJIb30BAaTh M AHAJM3UPOBATH KOHTEKCTHI, MpEJIaraéMbleé B YCIOBUU
3aJaHUil.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O0053aTEIbHOIO

COJIEpP’KaHMsI, YCTAHOBJIEHHOIO JaHHOW (eaepanbHOil pabodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHbBIE 00YYarOUIMMUCA HAYYHbIE 3HAHUS, YMEHHSI U CIOCOOBI
nercTBuil, crenuduyeckue JUIS MPEeAMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTA IO TOJYYEHHI0O HOBOIO 3HAHUS, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX U HOBBIX CUTYaIIUSIX.

K koniy oOyuenus B 8 kJjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHSATHI: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpO/IHAS M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYJIIpHas Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JOJI1 XHMHUYECKOrO0 JJIEMEHTA B COCAWHECHUM,
MOJIIDHBI ~ 00BEM, OKCUJ,  KHCIIOTa, OCHOBaHHE,  COJb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIIECHUSA, XUMHUUYECKasl PEAKIIUs,
KJIacCU(PUKAIUS PEaKUUi: peaKUd COSAUHEHUS, PEAKIIUU PA3I0KEHUS,
peaKkiyd 3aMelIeHHs, peakIMu OOMEHa, JK30- U DHIOTCPMUYECKHUE
peaKIyu, TEIIoBOM 3P EeKT peakiuu, Sapo aToMa, dJIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOuTalb, PATUYC aTOMa, XUMHUYECKas CBA3b,
MOJISIPHAsE U HENOJsIpHAash KOBAJEHTHAasl CBs3b, MOHHAs CBA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BemecTBa (MpOIEHTHAs
KOHLIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
MPUMEHSITH 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJNb30BaTh XHMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJIEHUS (PopMyI
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENsITh  BAICHTHOCTh  aTOMOB  JJEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTENEHb OKHUCJICHHMS DJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy
coequHeHNN Mo (QopmynaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

e packpeiBath cMmbichn llepunonnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIIEMEHTOB OT UX MoJoxeHus B Ilepuoanueckoii cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJSIPHOTO YYEHHs, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmMuHyto dopmy Ilepuonnueckoit
CUCTEMbl XHMMHWYECKHUX JJIEMEHTOB: pa3IuyaTh TMOHITUA «TJIABHAA
noarpynmna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpymnmna)y, mMasnbie
U OOJIbIIME MEPUOJbI, COOTHOCUTh O0O3HAYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuoanueckas cucremMa xumudeckux saemento JI. WM.
MeHnpneneeBa» € YHCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHMUYECKUX DJIEMEHTOB (COCTaB M 3apsia sAnpa, oOlee Yucio
AJIEKTPOHOB U PACIIPEEIICHNE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIacCU(UIIUPOBATh  XUMUYECKHE  DJIEMCHTHI,  HEOPraHMYECKUE
BEIIECTBA, XUMUUIECKUE PEaKINH (TI0 YUCIY U COCTABY YIaCTBYIOIIUX B
PEaKIMy BEIECTB, MO TEIIOBOMY d(PdeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3MYHBIX  KJIACCOB,  TOATBEpXAas  ONUCAHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;
MPOTHO3UPOBATh  CBOMCTBA BEIISCTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYECKHX
MIPEBPAICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYKCIIATH OTHOCHUTCIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAacCOBYIO JIOJI0 XHUMHYECKOrOo JJIeMEHTa 1o ¢opMmyle
COCMHEHHUS, MAacCOBYIO JOJII0 BEIIECTBA B pPacTBOpE, MPOBOIUTH
pacué€Thl MO YPABHEHUIO XUMUYECKON peaKInu;

INPUMEHSATH OCHOBHBIE OIEpAllMid MBICIUTEILHON JEATEeIbHOCTH —
aHAIM3 ® CHUHTE3, CpaBHEHWE, O0O0OIIeHWe, CHUCTEMATHU3AINIO,
KJIAaCCU(DMKAIIUIO, BBISIBIICHUE MPUYUMHHO-CIEACTBEHHBIX CBSI3ed — IS
W3Y4YEHUS] CBOMCTB BEUIECTB M XMUMHUYECKUX PEAKIUN, €CTeCTBEHHO-
HAay4YHBIE  METOABl  TO3HAHWA —  HaOMIOACHWE, H3MEPCHHUE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN);

clieoBaTh  MpaBWIaM  TIOJb30BAHMS ~ XMMHUYECKOW TMOCYyIOH U
nabopaTtopHbIM 00OpYAOBaHMEM, a TaKXkKe IMpaBuiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TMOJYYEHUI0O U COOMPAHHIO
ra3o00pasHbIX BEIICCTB (BOAOPOAA M KHCIOPOAA), MPHIOTOBJICHHUIO
pacTBOPOB C  ONpPENeNEHHOM MacCOBOM IO  PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIICPUMEHTHI TI0
pacrmo3HaBaHUIO pPACTBOPOB IIEJIOYEH M KHCIOT C  TIOMOIIBIO
WHIUKATOPOB (JTakMyc, eHoNpTaNeuH, METUIOPAHK U IPYTHE).

KOHITy 0Oy4deHUss B 9 KJjiacce TpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BELIECTBO, BAJIEHTHOCTH, JEKTPOOTPUIATEIILHOCTh, CTENEHb
OKHCJICHUS, XUMHUUECKasi peaklus, XUMUYECKas CBsA3b, TEIIOBOM
s ¢deKT peakuuu, MOJb, MOJSPHBIM O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, FJICKTPOIUTHUECKAsT TUCCOLMAIINS, PEaKIIUU UOHHOTO
oOMeHa, KaTalu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pPeaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHUE U  BOCCTAHOBJICHUE,
amoTponusi, aM(OTEepHOCTb, XHMHUYECKas CBs3b (KOBaJICHTHa,
WOHHAs, METaUINYeCKas), KPUCTAUIMYECKass pemeTKa, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peaklHH, MPeaesibHO
nonyctumas konuentpauus 11K Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHU H
MIPUMEHSTh 3TU MOHATHUS IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIsl COCTaBlIeHHUs (opmyi
BEILIECTB U YPAaBHEHUN XUMUUYECKUX PEAKIIUIA;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEAUHEHUSX pa3JIMYHOIO COCTaBa, MNPUHAJIEKHOCTh
BEUIECTB K ONpPEAENIEHHOMY KJIACCy COEAMHEHUN Mo (opmyliam, BH]
XUMUYECKON CBSI3W  (KOBaJ€HTHAs, WOHHAs, METaIMuecKas) B



HEOPraHUYECKUX COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKoU (popmyse,
XapakTep Cpelbl B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX COEIUHEHMHI,
THUI KPUCTAIUINYECKON PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbica llepumoamueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OMUCHIBATH M XapaKTepu30BaTh
Tabymmunyio popmy [leprognyeckoit CHCTEMbI XUMHUYECKUX DJIEMEHTOB:
pa3nuyarth MOHATHUS «JaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAUCHMS, KOTOphIE MMEIOTCA B IIEPHOJMYECKON Tabmuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsija sjpa, OOIIee YHCIO DJEKTPOHOB U
pacrpenielieHue WX 10 JJIGKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npenenax MajblX MEPUOAO0B M TIABHBIX MOJATPYII C YUETOM CTPOCHHS
UX aTOMOB;

KJaccu(UUUpOBaTh ~ XUMUYECKHE  DJIEMEHTHI,  HEOpPraHUYEeCKue
BEIIECTBA, XUMUYECKUE PEaKIUH (110 YUCITY U COCTABY YYacTBYIOUIUX B
PEaKIUy BEIIECTB, IO TETUIOBOMY 3(D(PEKTy, IO M3MEHEHHIO CTeIeHen
OKHUCJICHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX U CJOXKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHil;

COCTABJISATh YpPaBHEHUS DJICKTPOIUTHYECKON JUCCOIMALMM KHUCIOT,
LIEJI0OYE M COJIEW, MOJIHBIE W COKPAlIEHHBIE YpPAaBHEHUS pPEaAKUUU
MOHHOTO  OOMEHa, YypaBHEHMsSI  peaKiuii,  MOJITBEPKIAIOIINX
CYILIECTBOBAHUE T€HETUUYECKON CBSI3M MEXKAY BEIIECTBAMHU PAZTUYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOIO 0ajiaHca dTUX PEaKIIM i
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOCHHS,
BO3MO)XHOCTH TPOTEKAHUS XMUMHUYECKUX IMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIbHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse
COCIMHEHHUS, MAaCCOBYIO JIOJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€ThI MO YpaBHEHUIO XUMUYECKOW peaKIuu;

coOnofaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYyIOH U
nabopaTopHbiM O0OPYJOBaHUEM, a TaKXe IMpaBuia oOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUUYECKUX OIBITOB MO MOJYYEHUIO U COOMpPaHUIO
ra3o000pa3HbIX BEIIECTB (AaMMHAKa U YIIIEKHCIIOTO ra3a);

MPOBOJIUTh  PEAKLMM, TOJITBEPXKIAIOIINE KauyeCTBEHHBIM COCTaB
pa3IUYHBIX BEHIECTB: PACIMO3HABATh OMNBITHBIM MYTEM  XJIOPHUJI-,
Opomuza-, wuomua-, kKapOoHat-, ¢ocdar-, CcuIMKar-, CyJIbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUSI MU MOHBI M3YUYCHHBIX METAJIOB,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIICCTB;
MPUMEHSITh OCHOBHBIE OIEPAllUM MBICIUTEIBHOW JEATEIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEeMAaTH3aIHIo,
BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JJISI U3Y4EHUSI CBOMCTB
BEIIECTB M XUMHYECKUX PEaKLHI, €CTEeCTBEHHO-HAY4YHbIE METO/IbI



MO3HAaHUsI — HAOJIIOJIEHHE, U3MEPEHUE, MOJIECITUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN 151 MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo yacoB

Ne HaunmeHoBaHue pa3iesoB U TeM JIeKTPOHHBIE (LM (] POBHIE)
KonTpoasbnbie | IlpakTuyeckue
n/m | mporpaMmmslI Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
Paznen 1. [lepBoHauanbHble XUMUYECKUE MOHATHUS
Xumust — BakHasi 00J1acTh
1.1 €CTECTBO3HAHUS U IPAKTHYECKON 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
JIESITEIbHOCTH Y€EJIOBEKA
1.2 BerecTtBa U XUMHUY€ECKUE PEAKIIAU 15 1 Bubmorexa HOK
' H pearh https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHU4eCKMX BeleCTB
51 Boznyx. Kucnopon. [Torsitre 006 5 bubmoteka IJOK
' OKCHIaX https://m.edso0o0.ru/7f41837¢
59 Bognopon.IlonaTre o kuciorax u 3 1 bu6motexa [IOK
' COoMAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitie 06 5 1 1 bu6moreka [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIACCHI bubmioreka [IOK
2.4 . 11 1 1 .
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. llepnoauyeckuii 3akon u Ilepuoanueckasi cucrema xumudeckux 31emMenToB /. U. Menneneesa. Ctpoenune aToMoB.

Xumuueckas cBsi3b. OKHCJIHTEILHO-BOCCTAHOBHUTEIbHbIE pe€akuuun



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

Ilepynoanyeckuii 3aKoH U

31 [Tepuoguyeckas cucrema . Bbu6moreka [JOK
' XUMHYECKHX dy1eMenToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XHUMHUYECKasl CBS3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa LHOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
WIToro 1o paster 15 bu6moreka [JOK
pasiely https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [HOK
p P https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoanuecTBo yacos

Ne HaunmeHoBaHue pa3iesoB u JIeKTPOHHBIE (LM (] POBHIE)
KonTpoabHbie IMpakTnuyeckue
n/m | TeM MPOrpaMMbI Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThbI
Paznen 1. BemecTBo U XMMHYECKHE PeaKIIHH
[ToBTOpenue n yriayoinenne
1.1 3HaHI/II£I) OCHOBHEX yas €JI0B 5 1 bubmorexa HOK
' pasA https://m.edso0.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHbBIE 3aKOHOMEPHOCTH 4 bubmorexa [IOK
' XUMUYECKUX PEaKIHil https://m.edsoo.ru/7f41a636
DJIEKTPOIU THYECKAs
1.3 rccomuanusg. XUMUYECKHAE 8 1 1 bubmorexa HOK
' A HHATH. https://m.edso00.ru/7f41a636
peaxuu B pacTBOpax
Hroro no pasneny 17
Paznen 2. HemeTa/lsIbl M MX COeIMHEHUS
OO0mas xapaKTeprUCTHKA
P P bu6moreka [JOK
2.1 XUMHUYECKUX 3JIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIl A-rpynmesl. ["anorenst
OO6m1ast XapakTeprCTHKA
29 XUMHYECKUX 3J1eMeHTOB VIA- 5 bubmioreka [IOK
' rpymmsl. Cepa u eé https://m.edso00.ru/7f41a636
COCITUH CHUS
53 OO6m1ast XxapakTeprCTHKA 7 1 bubmotexa [JOK

XUMHUYECKUX DJIEMEHTOB VA-

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

rpynnsl. A3ot, hpochop u ux
COCIMHEHHUS

OO6mas xapakTeprucTuKa

24 XUMHAYECKUX 3J1eMEHTOB |V A- 8 bu6moreka [JOK
' rpynnsl. Yriaepoa U KpeMHUI https://m.edso00.ru/7f41a636
U UX COENVHEHUS
Uroro no pazneny 25
Paznen 3. MeTalJIbI 1 MX COeANHEHUSA
. bu6moreka [JOK
31 Obmme cBolicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
39 Baxueiimme MeTaljIbl 1 UX 16 bubmoreka IJOK
' COEITMH CHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyxamoumas cpega
41 BeniecTsa u maTepuansl B 3 bubmioreka [IOK
' JKU3HH YEJIOBEKa https://m.eds00.ru/7f41a636
Uroro mo pazgeny 3
PesenBHOE BheMs 3 bu6moreka [JOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB 63

1O [TIPOT'PAMME



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

IHOYPOYHOE INTAHUPOBAHME

8 KUIACC
Ne KoJsn4yecrBo yacos
JIEKTPOHHBIE
1| Hara nuppoBbIe
/ Tema ypoka KoHTpoJbHbIe IIpakTHyeckue
Bcero U3y4eHHUs oOpa3oBaTe/bHbIE
padoTHhI padoTHI
n pecypchbl
[Ipenmer xumun. Posb xumuu B bu6moreka [IOK
1 JKU3HM 4denoBeka. Temna n 1 https://m.edsoo.ru/ff0d21
BELIECTBA 0Oc
[TonsiTe 0 MeTOaX MTO3HAHUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHUHU
7e
[Ipaktuueckas padota Ne 1
bu6moreka [JOK
«[IpaBuna paboTsl B 1a00paTOpHH
3 R 1 https://m.edsoo.ru/ff0d23
U IpuéMbl 00palleHus ¢ de
1ab0paTOpHBIM 000PYIOBAHUEM» T
bu6moreka [IOK
HucTeie BELIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoObl pa3aenenus cmecei ca
[IpakTueckas padorta Ne 2 bu6mmoreka [IOK
5 «Pa3genenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHUCTKH IOBAPEHHOMN COJIN)» c8
6 ATOMBI U MOJIEKYJIbI 1 bubmiorexa [IOK

https://m.edsoo.ru/ff0d2a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

6C

XUMHAYECKUE DIIEMEHTHI. 3HAKA

bu6moreka [JOK

7 (CUMBOJIBI) XUMUYECKHX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
but6mmoreka [JOK
8 [IpocTeie 1 ClOXKHbBIEC BEIECTBA https://m.edsoo.ru/ff0d2a
6¢
but6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYECKasi popMyIia bubmorexa HOK
10 HICCTE. Py Ha. https://m.edsoo.ru/ff0d2ea
BaneHTHOCTh aTOMOB o
XHUMHYECKUX 3JIEMECHTOB B
OTHOCHUTENIbHAS aTOMHas Macca. bu6moreka [JOK
11 | OtHOcuTeNnbHAs MOJIEKYJISIPHAS https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBast 10711 XUMMHYECKOT O bubmorexa HOK
12 A https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCIMHEHUU 0c
bu6moreka IIOK
KonunuectBo BemecTtBa. Moimb.
13 . B https://m.edsoo.ru/ff0d52
MousnspHas Mmacca
30
bub6morexa IIOK
Ou3NYECKHe U XUMHUIECKHIE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHYECKasl PEaKIUs N
15| [IpusHaku U ycia0BUs MPOTEKAHUS bu6mmoteka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHUYECKUX PEaAKIUMN

https://m.edsoo.ru/ff0d3a
16

3aKO0H COXpaHEHHS MaCChl

bu6moreka [JOK

16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUSI 88
Beruucnenus konuaecTBa, Macchbl but6mmoreka [JOK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKUX PeaKIHit 08
Knaccudukanus XuMu4decKkux

eaKUuuii (CoeTMHEHHS bubmiorexa [OK

18| P ’ https://m.edsoo.ru/ff0d3f3
pasIoKeHHMS, 3aMEIICHUS, 4
oOMeHa) -
M. B. JIoMOHOCOB — y4&HBIii- bu6moreka [IOK

19 | osuamuknonenuct. O600IIeHNE U https://m.edsoo.ru/ff0d40
CHCTEMAaTH3aIls 3HAaHUH c4
Kontponsnas padora Nel mo teme bu6morexa [IOK

20 | «BemiecTBa M XUMHYECKHE https://m.edsoo.ru/ff0d42
peakuumn» 90
Bo3nyx — cmeck razos. Cocras but6moreka [JOK

21 | Bozmyxa. Kuciopon — 3ieMeHT u https://m.edsoo.ru/ff0d44
npocroe BeniecTBo. O30H e
dusnyeckne U XUMHUIECKUE
CBOMCTBA KUCJIOPOa (peaKIuu bubmorexa OK

22 P P https://m.edsoo.ru/ff0d46
okuciienus, ropenue). [lonsaTtue 14
00 okcumax —

23 | CnocoObl MoTy4eHUs KUCI0poa bu6mmorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B 1a00OpaTOpUU U
npoMbIUIeHHOCTH. [IpumMeHenne
KHCI0poaa

https://m.edsoo.ru/ff0d49
7a

Tennooit 3¢ ekt xumMuueckoit
peaKIyu, MOHITHE O

but6mmoreka [JOK

24 | TEpMOXMMHUYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U DQHIOTEPMUYECKAX 90
peaKIusax
TommmBo (HEPTh, YroJib U METaH). bubmorexa [IOK

25 | 3arps3HEHHE BO3ayXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MpeAoTBpaIleHUs 4a
[IpakTuueckas padorta Ne 3 mo
teme «[lomyuenue u cobupanue bubmorexa [JOK

26 v P https://m.edsoo.ru/ff0d4ae
KHCJIOpOJia, H3yUeHHE €ro 9
CBOMCTBY -
Bonopon — anemeHT u ipocToe bub6mmoreka [JOK

27 | BemectBo. HaxoxneHue B https://m.edsoo.ru/ffod4d
pupoze do
DuU3NUECKUE U XUMUYECKUE bubmmoreka [{OK

28 | cBoiicTBa Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZIOpOZIA do

but6moreka [JOK
29 | TloHsTHE O KMCIIOTaX M COJSIX https://m.edsoo.ru/ff0d50
d2

Crioco6wI mosTyueHust BOIOPOa B bubmiorexa [JOK

30 Y P https://m.edsoo.ru/ffod4d

nabopaTopuu

do



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

[IpakTrueckas pabora Ne 4 mo
teme «llomyuenue u cobupanue

bubmumoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOpOJIa, U3YUEHHUE €ro )
CBOMCTB» -
. N bubmmoreka [{OK
MoapHblii 00B6EM Ta30B. 3aKOH
32 P https.//m.edso0.ru/f0d54
ABoraapo 2e
Brruncaenns o0béMa, KOIHYECTBA
but6moreka [JOK
BEILlECTBA I'a3a M0 €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA UJIU 20
00BEMY o
Brruncnenuss 005MOB ra3oB 110
bub6morexa IIOK
YpaBHEHUIO PEAKIIMU Ha OCHOBE
34 . . https://m.edso0.ru/ff0d57
3aK0HAa OO0 BLEMHBIX OTHOIIIEHHHI 08
ra3osB -
o but6moreka [JOK
A3UYECKHE U XUMUYECKHE
35 g https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI =
Cocras ocuoBanuii. [Ioasatue 00 Bubmorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHJIUKATOpax
e2
Bona kak pactBopuTensb.
but6moreka [JOK
Hacelimienasie 1 HEHACKHIIIIEHHEIE
37 https://m.edsoo.ru/ff0d5b
pacTtBOpBl. MaccoBast qoJist 40
BEIIECTBA B PACTBOPE _
38 [IpakTueckas padorta Ne 5 mo bu6mmoreka LIOK

Teme «[IpurotoBieHue pacTBoOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C onpeeNEHHON MacCOBOM J10J1ei
pacTBOPEHHOTO BENIECTBAY

ba

Kontponsnas pabora Ne2 mo reme

bu6moreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopon. Bonopoa. Bona» 4
Oxcupsl: coctas, Kiaccu(pukanus bubmorexa [JOK

40 AP ’ i https://m.edso0.ru/ff0d66
HOMEHKJIATypa

de

[Tonyuenue u xumuyeckue bu6moteka [IOK

41 | cBoOlCTBa KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUs: COCTaB bubmotexa [JOK

42 ] ’ https://m.edsoo.ru/ff0d67
KJIacCH HKaIKs, HOMEHKIIATypa ca
ITonyyenue n XuM4IecKre bubmotexa [JOK

43 7 y https://m.edso0.ru/ff0d67
CBOMCTBa OCHOBAaHHI ca
Kucnotsl: cocTas bubmotexa [IOK

44 ’ ’ https://m.edsoo.ru/ffOdfee
KIaccupUKaIus, HOMEHKIaTypa )
[Tony4yeHnue u XuMu4ecKue bubmiorexa TTOK

45 uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHUCJIOT )
Conu (cpenHue): HOMEHKIATYpa, bubmumoreka [IOK

46 | cmocoOBbI IMOJTydeHHUS, https://m.edsoo.ru/00ad94
XUMHYECKUE CBOICTBA 74

47 | Tlpaktuueckas padota Ne 6. bu6mmoteka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne sxcrnepuMeHTalIbHbIX
3asa4 1mo teme «OCHOBHEBIE
KJIACChI HEOPTaHUUECKUX
COCIMHECHUI

https://m.edsoo.ru/00ad9b
7c

I'eneTnueckas cBsI3b M CKOYy

but6mmoreka [JOK

48 | KyaccaMu HEOPraHHMYECKHX https://m.edsoo.ru/00ad9a
COEIMHCHUI 50
O0001IeHre U cucTEMaTU3aLUs Bubmorexa LIOK
49 . https://m.edsoo.ru/00ad9c
3HAHUM
b2
KonTtponpnas padora Ne3 o teme bubmorexa [IOK
50 | "OcHoBHbIE KJacChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTUMHCHUN" la
[IepBble mONBITKN
bu6moreka [JOK
KJIACCH (PUKAIIUYA XUMUYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [loHATHE O rpynmax P
CXOJIHBIX AJICMEHTOB -
[Tepuognueckuii 3aK0H U
bu6moreka [JOK
[Tepuognueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHU4ecKux 3imemenToB 1. H. 26
Menneneesa -
bu6moreka [IOK
53 | Ilepuoasl, rpymIbl, TOATPYIIIBI https://m.edsoo.ru/00ada5
2C
bubmmoreka [IOK
Crpoenue aromoB. Cocras
54 https://m.edsoo.ru/00ada3

aTOMHBIX siep. M3oronsl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX
000JI04eK aTOMOB AJIEMEHTOB

bubmumoreka [IOK

55 . https://m.edsoo.ru/00ada6
ITepuoanueckoit cucremsl [1. 1. he
Menneneea -
XapaKkTepucTUKa XUMHUUYECKOTO
but6moreka [JOK
3JIEMEHTA I10 €r0 MOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada8
ITepunonnueckon cucreme 1. 1. 24
Menneneesa _
3nauenue [lepuoguyeckoro
bu6moreka [IOK
3aKOHa JIsl pa3BUTHUS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. [. 1. MenneneeB — 6e
YYEHBIN, MEAArOT U TPaXKAaHUH -
bub6morexa IIOK
DIIEKTPOOTPULATEIIBHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XHMUYECKHUX DJIEMEHTOB b3
but6moreka [JOK
59 | HouHas xuMH4YecKas CBS3b https://m.edsoo.ru/00adac
34
but6moreka [JOK
KoBanenTtHas nosisipHast
60 https://m.edsoo.ru/00adaa
XHUMHYECKas CBA3b
b8
but6moreka [JOK
KoBanenTtnas HenosspHas
61 https://m.edsoo.ru/00adaa
XHUMHYECKas CBSA3b
b9
bubmmoreka [IOK
62 | Crenenb OKHCIEHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubmumoreka [IOK

OKHUCIUTENBHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEIBHBIC PEAKIITHH 26
bu6moreka [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb0
76
Kontponbnas pabora Ned o reme bubmotexa IIOK
65 | «Crpoenue atoma. XuMuueckas 1 https://m.edsoo.ru/00adb4
CBSI3b)» 86
. but6moreka [JOK
P . 0600
66 C3CPBHBI YPOK © fueHHe " 1 https://m.edsoo.ru/00adb3
CcHCTEMATH3aIus 3HAHAN 3c
. bubmmoreka [IOK
Peze ok. O0001IEHNE
67 PBHRIM P ?l e 1 https://m.edsoo.ru/00ad9c
cHUCcTeEMaTH3aIus 3HAaHAN b
. bu6moreka [JOK
Pese ok. O00011IeHNE
68 PBHEIL ¥P fu e 1 https://m.edsoo.ru/ff0d61
CcHCTEMAaTH3aIis 3HAHUN o5
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KosnyecrBo yacoB
JIEeKTPOHHBIE
Hdara nupposbIe
n | Tema ypoka KonTposabHbie IIpakTHyeckue
Bcero H3YYCHUS oOpa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
Ilepuonuyecknii 3aK0H.
bu6mmoreka [JOK
Ilepuoanueckas cucrema
1 https://m.edso0.ru/00adb59
XHUMHYECKuX 3neMerToB . U. o
Menneneesa -
3aKOHOMEPHOCTH B
. bu6moreka [JOK
M3MEHEHUH CBOWCTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 5
MEPBBIX TPEX MEPUOJOB -
Knaccuduxamnus u bubmmorexa LIOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKUX BEIIECTB 2
Bunel xuMuueckoi cBI3U U bubmioreka [IOK
THUIIBI KPUCTAJUINYECKUX 1 https://m.edsoo.ru/00adbac
peréTox 6
Kontponenas pabora Nel no
teme «IloBTOpenue n
yriryOiieHue 3HaHui 1 1
OCHOBHBIX Pa3/J€J0B Kypca 8
KJ1acca



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

Knaccudukanus XuMu4ecKux bubmmoreka [IOK
6 peaKuii Mo pa3IuuHbIM https://m.edsoo.ru/00adbcb
IpH3HAKAM 0
ITonsTre 0 ckopoCcTH
. bu6mmoreka [JOK
XUMHUYECKON peaKIlnu.
7 https://m.edsoo.ru/00adbe9
[ToHsATHE O TOMOTCHHBIX H N
I'eTePOIrCHHBIX peaKIMIX -
[TonsaTre 0 XuMHYECKOM
paBHOBecuU. DAKTOPBHI,
bubmioreka [IOK
BIIMSIIOLIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u c
MOJIOKEHNE XUMUUYECKOTO B
paBHOBECHS
bu6mmoreka [JOK
OKuCIUTEIbHO-
9 https://m.edsoo.ru/00adcad
BOCCTAaHOBUTEIbHBIC PEAKIIMH .
Teopus 371EKTPOTUTUUECKOI bubmmoreka [IOK
10 muccorranui. CUiIbpHbBIE U https://m.edsoo.ru/00adcd6
C1a0bIe DJICKTPOTUTHI 8
bubmioreka [IOK
11 Honnble ypaBHEHUS peakuil https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBONCTBA KUCIIOT
1 OCHOBaHHH B CBETE bu6mmoreka [JOK
12 | mnpencraBieHuii 06 https://m.edsoo.ru/00add5d

AIEKTPOIUTUYECKOU
JOUCCOoLMaluu

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XHUMHUYECKHE CBOMCTBA COJIEN
B CBETE MpeICTaBIECHUH 00

bu6moreka [JOK

13 N https://m.edsoo.ru/00add8b
AIEKTP O TUYECKOU 5
JUCCOLaIuu -
bu6mmoreka [JOK
14 | Ilonstue o ruaponuse coynen https://m.edsoo.ru/00add9d
4
bu6mmoreka [JOK
15 O60bmerme . https://m.edsoo.ru/00addd1
CHCTEMAaTH3alMs 3HAHUI 5
ITpakTuueckas pabora Ne 1. bubmuorexa [IOK
16 «Pemenue https://m.edsoo.ru/00addbf
AKCIEPUMEHTAIbHBIX 3a/1au» a
KonrtponbsHas pabora Ne2 no
TeMe «DIEKTPOIUTHYECKAS bubmorera TTOK
17 P https://m.edsoo.ru/00addec
nucconuanusa. XUMHYECKUE 0
pCakuuu B pacTBOpax» -
OO0m1ast XxapaKTepuCTHKA bubmotexa [JOK
18 rajloreHoB. XUMUYECKUE https://m.edsoo.ru/00addfe
CBOICTBA Ha IPUMEPE XJIopa 2
Xnoposongopoa. ConsiHas
Kncnpom xnljwnqecxne bubmorexa LIOK
19 L https://m.edsoo.ru/00ade10
CBOICTBA, TIOJIy4YCHHE, 4
MPUMEHEHNE B
[TpakTuueckas padota Ne 2 mo bubmorexa [IOK
20 | Teme «Ilomydenue cossHoOI https://m.edsoo.ru/00ade34

KHUCJIOTBI, U3yUYEHUE €€

8



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

CBOHCTB»

Brruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH

bu6mmoreka [JOK

21 https://m.edsoo.ru/00ade48
OJIMH U3 PEareHToB JaH B 8
M30BITKE ¢}
bubmioreka [IOK
OO61mas xapakTepucTuKa
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpyribl .
AnnoTpormHbie MOIUPUKAIIIN
P ¢ .. bubmioreka [IOK
cepsl. Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHHH B IPUPOJIE. N
XUMHUECKHE CBONCTBA CEPbI -
CepoBomopo1, CTpoeHue, bubmmorexa [IOK
24 ¢bu3nyeckre U XUMHYECKHe https://m.edsoo.ru/00ade80
CBOJCTBA 2
Oxkcunel cepol. CepHas
bubmioreka [IOK
KUCIIOTa, (GPU3NYECKUE U
25 . https://m.edsoo.ru/00adea2
XHUMHYECKHE CBOWCTBA, 3
PUMEHECHUE -
XUMHYECKHE peaKiu,
Je)alnue B OCHOBE
IPOMBILUIEHHOr0 criocoda bu6mmorexa IIOK
26 | TOXy4eHUS CEpHOI KUCIIOTEHI. https://m.edsoo.ru/00adec8

XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaIOIIEn CpeJibl
COEIMHEHUSIMU CEPBI

a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Briunciienne MmaccoBou 107U

bu6moreka [JOK

27 https://m.edsoo.ru/00adec8
BBIXOJIa TPOAYKTA PEAKIIUU 2
OO6miast xapakTepuCcTHKa
aneMeHToB VA-rpynmsl. A30T, bubmmoreka LIOK

28 | pacmpocTpaHEHHE B IPHPOJIE, https://m.edsoo.ru/00adeea
busznyueckre 1 XuMUYECKUe 6
CBOMCTBa
AMMHaK, ero pu3n4ecKue u bubmmorexa [IOK

29 XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
HOIYYEHUE M IIPHUMEHEHHE 4
[TpakTuueckas padota Ne 3 mo bubmotexa [JOK

30 | Teme «IlosyueHne aMmmuaKa, https://m.edsoo.ru/00adf18
H3yYEHHE €ro CBOMCTBY» 0
A3oTHas Kuciorta, eé bu6mmoreka [JOK

31 ¢du3nyeckre U XUMHYECKHe https://m.edso00.ru/00adf30
CBOJCTBA 6
Hcnonb30BaHue HUTPATOB U
COJIEN aMMOHHS B KAUECTBE
MUHEpaJIbHBIX YA0OPEHUH. brbmorexa [TOK

32 https://m.edsoo.ru/00adf51
XHUMHUYECKOE 3arpsi3HEHUE 8
OKPY’KAIOILEH CpeJIbl B
COCIMHEHHSIMH a30Ta
®ocdop. Oxcun dpocedopa (V
u (1)0(2(1)1())pHa;1 KII[/IS;IOT(E, P () bubmmorexa [IOK

33 https://m.edsoo.ru/00adf68

(1)I/I3I/I‘I€CKI/I€ U XUMHNYCECKHE
CBOICTBA, IOJIy4CHUE

a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnonb3oanue hocharos B
KauyecTBe MUHEPATbHBIX

bu6moreka [JOK

34 . https://m.edsoo.ru/00adfc2
ynoOpenwuii. 3arpsizHeHne 0
pUPOTHON cpenbl pocharamu B
VYrnepon, pacnpocTpaHEeHUE B bubmmoreka [IOK
35 | mnpupoze, pusnueckue u https://m.edsoo.ru/00adfd9
XUMHUYECKHE CBOKMCTBA c
Oxkcuapl yriaepona, ux
buznUecKre 1 XUMUYECKUE bubmotexa [JOK
36 CBOICTBA. DKOJIOTMUECKHE https://m.edsoo.ru/00adfeb
poOJieMbl, CBA3aHHBIC C e
okcugom yriepoaa (1V)
bu6mmoreka [JOK
37 | VYrompHas KucCIOTa U €€ COU https://m.edsoo.ru/00ae006
c
[TpakTnueckas padota Ne 4 mo
teme "[lonydyeHue bubmotexa [JOK
38 | yrmekwmcioro rasa. https://m.edsoo.ru/00ae027
KauecTtBeHHas peaxius Ha e
KapOoHaT-uoH"
ITepBoHavasbHBIE TOHATHS 00 bubmmoreka LIOK
39 | opraHMYecKHX BEUIECTBAX KaK https://m.edsoo.ru/00ae054
0 COeMHEHUSX yriiepoaa €
bu6mmoreka [JOK
40 KpeMHuii u ero coenuHeHus https://m.edso00.ru/00ae080
a
41 [TpaxkTnueckas padota Ne 5. bubmmorexa LIOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

Pemenue
3KCIEPUMEHTAIBHBIX 33714 110
Teme «BaxkHeimme
HEMETaJIbl U UX COCTUHCHUS

https://m.edsoo.ru/00ae0bf
2

KontponeHas pa6ora Ne3 o

bu6mmoreka [JOK

42 TeMe «BaxHeiimue https://m.edsoo.ru/00ae0el
HEMETAJUIBL U UX COEIUHEHU 8
OO011ast XxapaKTepuCTHKA
XUMHUYECKUX DJIEMEHTOB —
MeTajIoB. MeTaanyeckas bu6mmoreka [JOK
43 CBS3b U METAJUINYECKast https://m.edsoo0.ru/00ae103
KpHUCTaJIJIMuecKasi peiérKa. e
dusnyeckue CBOMCTBA
METAJLIIOB
XUMHUYECKUE CBOUCTBA
bu6mmoreka [JOK
METAJIJIOB.
44 . https://m.edso0.ru/00ae115
DNEKTPOXUMUYCCKUH P 5
HaNPSHKEHUH METaJIOB -
OO61mume criocoObl MOMTYYSHHUS
MeTautoB. CIUIaBbL.
bubmioreka [IOK
Brryucienus mo ypaBHEHUSAM
45 . https://m.edsoo.ru/00ael15
XUMHYECKUX PEAKIIMH, eClIn 5
OJIMH U3 PeareHTOB COJACPIKHUT -
IPUMECH
bu6mmoreka [JOK
ITonsiTre 0 KOppo3un
46 https://m.edso0.ru/00ael127

MCTAJ1JIOB

8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

bu6moreka [JOK

47 [Ilenounbie MeTAIUIBI https://m.edso0.ru/00aeldb
2
OKcUJIbl M TUIPOKCUIBI budmorexa [JOK
48 https://m.edsoo.ru/00ael4b
HATPUS U KaTHS )
[IlenouHO3eMeNbHBIE METAIUIBI bubmorexa HOK
49 . . https://m.edsoo.ru/00ael5e
— KaJIbIUI U MarHui 3
Baxxueiimue coenuaenus Bubmrorexa IOK
50 https://m.edsoo.ru/00ael5e
KaJIbIUs
8
51 O0001IeHue U
cUcTeEMaTU3alus 3HaHUU
JKécTKkoCTh BOABI U CITOCOOBI budmorexa [JOK
52 . https://m.edsoo0.ru/00ae188
e€ ycTpaHeHUs 5
[TpakTrueckas padora Ne 6 mo bubmmoreka [IOK
53 Teme "JKECTKOCTH BOABI U https://m.edsoo.ru/00aelae
MeTO/bI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 AmoMuHui https://m.edsoo.ru/00aelc6
4
AMdoTepHbIe CBOWCTBA bubmrorexa ITOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥l THIPOKCHUIA 4
56 Keneso bubmioreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00aeld8
6

OKCHI[I)I, TUAPOKCUIBI 1 COJIU

bubmioreka [IOK

57 https://m.edsoo.ru/00ae35e
xenesa (1) u xenesa (111) 5
58 O6o0u1ieHue u
CHUCTEeMaTH3aIus 3HAHUI
[TpakTuueckas pabora No 7.
Pemenue bubmoreka IJOK
59 AKCIIEPUMEHTAIBHBIX 33J1a4 110 https://m.edsoo.ru/00ae3de
Teme «BaxkHelIe MeTaibl 1 8
UX COCAMHCHUSD
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEarcHTOB JIaH B bu6mmoreka [JOK
60 M30BITKE UITH COJIEPIKUT https://m.edsoo.ru/00ael75
npuMecH. Beraucenust 0
MAacCOBOH JOJIM BBEIXOJa
MPOIYKTA PEaKIIHH
61 O06o0mmenune u
CHUCTEMaTH3allHsl 3HAHUH
Kontponbenas pabora Ne4 o
62 TeMe «BakHelmme MeTamisl 1
HX COCTHHEHUS
BemectBa u maTepuanisi B bubmoteka [JOK
63 MTOBCEAHEBHOM KU3HU https://m.edsoo.ru/00ae3f5

YCIOBCKA

0



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XUMHUYECKOE 3arpsi3HEHNE

bu6moreka [JOK

64 . 1 https://m.edsoo.ru/00ae427
OKpYXKaroIiel cpepl 0
Ponb xumMnu B penieHun Bubmiorexa HOK
65 1 https://m.edsoo.ru/00ae427
IKOJIOTUYECKUX ITPOOIIEM 0
. bubmioreka [IOK
P .
66 CICPRHEI YPOK O6O6meHe 1 https://m.eds00.ru/00ae0d0
U cucreMarui3alud 3HaHUU a
. bubmioreka [IOK
P .
67 CICPBIEIH YPOK O6O6meHe 1 https://m.edsoo.ru/00adb33
U cucreMartui3aluda 3HaHUU e
. bu6mmoreka [JOK
P .
68 CICPBHEIH YPOK O6O6HI?HHG 1 https://m.edsoo.ru/00ad9ch
U cucreMartui3aluda 3HaHUU 2
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpaman @.I°., Akinoneproe odiiectBo «M3aarensctBo «IIpocBerienmer»

METOANYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJIA
Metonnueckoe ocooue k yueOnuky O.C.I"abpuensa "Xumus. 8-9 kmaccer" M.: Ipoda,2022 I'abpuensa O.C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
cait mus yautens " uny Ha ypok xumuu" http://him. 1stptember.ru
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