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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOl padoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEenoaaBaHusi yaeOHOTo npeameTa « XuMus
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHAaBIIMBAECT 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYy EMYIO
MOCJIEAOBATEIBHOCTh HM3YUYCHHS XHUMHU C YUYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKke TPEeOOBAHUN K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Jyuisi (OPMHUPOBAHMUS MHUPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUSL |
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUU, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMHH OOECHeYMBAIOTCS CHelupUuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3yueHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKIMOHAIBHOM M €CTeCTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOMN) SBJICHUN, HAOIIOACHHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3JesieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

MonspHabiii 00bEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopor Boabl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3WUeCKUE W XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmojkapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOJTYYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Mennaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BuTUsA Hayku W npaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/EJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

dusuka: Marepusi, aTtoMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHUE BEIEeCTBA, ra3, (PU3MYECKHUE BEJIUYMHBI, CAUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKMX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XMMHMYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONU PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKasl CBsA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PEaKIUi 10 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTe 0 XuMHUYEeCKOM paBHOBeCcUU. DaKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIUH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBienue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHUM C  HCIOJIB30BAHHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakruun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIECNOBAHUE BJICKTPOIPOBOJTHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COCIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (pU3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS pEAKIIMS Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyeckrue u XMMHYECKUE CBOMCTBA, MoMyueHue U nmpuMenenre. Conu aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPaIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKaMM, PACIPOCTPAaHEHHE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUe MpOOJEMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHUE CBOICTBa
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHus caxapa Mo JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4ueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PocdaT-uoOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TIONTy4YeHHUs MeTauioB. [loHATHE O KOPpPO3WHM METAUIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Dusznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJbTaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >XKM3HM 4YeJoBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBJSIOMAXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeNb, SBIICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  THUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA0OPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUACKIMHU
COIMOKYJIBTYPHBIMA ¥ JTYyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMHU, TNPHUHITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLUATHM3AINN 00YYarOIINXCA.

JInuyHOCTHBIE ~ pe3yJabTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYAIOLIUXCS
PYKOBOJICTBOBATBCSl CUCTEMOH TO3WTHUBHBIX IIEHHOCTHBIX OpPHUCHTAIMH U
pacIIpeHne OmbITa JesITEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY
YU HAy4YHOMY HACJCIWIO, TIOHUMAaHHs 3HAYCHUS XMMUYCCKOH HAYKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIECTBA;

2) rPaKAaHCKOr0 BOCIIUTAHMUS:



MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEN0BATENbCKOM, TBOPYECKOM W APYIMX  BHJAAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOWM JEATENbHOCTH MpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABaTEIbHBIX 3a/a4, BBIMIOJHEHUH XHWMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoOLEcCe ATOW Y4eOHOM JEeATEIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBEACHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTaBIISIOININE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS MNPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MPUPOIJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIIPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENIbHON, MH()OPMAIMOHHOM M YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypoOu, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa30OBaHHMIO, TIPOEKTHOM H  HCCIIENOBATEIhCKON
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MacHOCTH TpU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuii U Tpy/ia pa3IuyHOTO POJa,
YBOKECHHE K TPYIAy M pe3yjbTaraM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEnTHON MpodhecCuOHATLHOM ASSTENHHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTh aaliTUPOBATHCS B TPOQEeCcCHOHATBLHOM Cpejie;



6) 3K0JI0rHYecKOro BOCIUTAHUS

DKOJIOTUYECKH LEJIECO00pa3HOE OTHOLICHHE K MPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHHUS
IpaBHJI OE30MACHOTO MOBECHUS MPU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAOIINX 3I0POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPY KaIoIel MPUPOTHON CPEIoH, JIs TOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJ00albHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTeW HMX pEHIeHHs MOCPEACTBOM METOAOB XHWMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIAEIAIOT 3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISAIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (OPMUPOBATH NMPEACTABICHUE O IIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE EUCTBUS (I103HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJSITUBHBIE), KOTOpPbIE O0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOMH
NEeATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

YMEHUSI HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IpU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMH MOHATHUSMM), HUCIIOJIB30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJEIbHBIX (PAKTOB U ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIIECACTBEHHbBIE CBA3M MEXAY OOBEKTaMU H3yUEHUS,
CTPOUTDH JIOTUYECKUE PaCcCyX ACHUs (MHIYKTHBHbBIC, J€IyKTUBHBIE, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMble B XUMUM,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEACTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHUYecKas (opMmyja M ypaBHEHHE
XUMHUYECKON peaklMy — MpU PelleHuH Y4eOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ YU4ETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYILECTBEHHbIE



MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIUME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIE CBS3H U
MPOTUBOPEYHS B U3yIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

NpUOOpPETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3ysbTar, (GOpMyIUpPOBaTh 0000IIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MPOJIETTaHHOM padore.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE MPUMEHSATh pPa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX JJIsI BBITOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEICIEHHOTO TUTIA, IPHOOPETCHHUE OTBITA B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOi aKTUBHOTO MCIOIB30BAHMSI PA3IMUHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaudl HECJIOKHBIMHA CXEMaMH, JharpaMMamH,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce y4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIUICHHOCTH,
CEIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIICH IMPUPOTHOM
CpeIIbl.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJ¢ auajora W (WJIM) JIHUCKYCCHH) TIO
CymectBy  oOcCykmaaemMoi  TeMbl, (OPMYJIHpPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHUTEJIHLHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIE  pPE3yJbTaThl  ITO3HABATEILHON
NEATETbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh TMPE3CHTAIUIO
pPE3yIbTATOB BBHITIOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1Ja0OpaTOPHOTO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM U HMCCIIEOBATENBCKON  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OINpeACIeHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh UEIN JAESITeNIbHOCTH, IUIAHHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEIbHO COCTaBISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUM 33JaHAA C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yJibTaTa 3asBIICHHON 1IE€TH, YMEHHE
UCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUU 3aJaHUI.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yJbTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JlaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, cnenuduueckue ISl TpeAMeTHOM obnacth  «XUMHUS», BUIBI
NESTENIbHOCTH TIO0  TOAYYEHUI0 HOBOTO 3HAHMS, €ro  HWHTEpPIPETAIHH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kiiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCSI YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSATHN: aTOM, MOJICKYJa,
XUMHYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JIsI XUMUYECKOTO DJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHCIICHUSI, XUMHUYECKasi peakius, KIacCU(PUKaIUs pPEaKIHii: peakiuu
COCIIMHEHUS, PEaKUUU PAa3JOKEHUS, PEaKIUH 3aMEIICHHs, PEaKINu
oOMeHa, K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinm,
AIpO aTOMa, HJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYeCKasl CBS3b, MOJIAPHAS U HETOJsIpHAas KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KAaTHOH, aHUOH, PAcCTBOP, MAccoBas JOJII BEIIEeCTBa
(IpolLleHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MPUMEHSTH ATH MIOHATHSI IPY OTTMCAHUH BEIICCTB M MX MPEBPAIICHHH;



UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OTIPEIEISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAUHEHUN I10
dbopmynam, BHA XUMHUYECKOH CBsI3M (KOBAJICHTHAas W WMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpsiBath cMbIica [lepuommueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHusi B Ilepuogmyeckoi cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraipo;

ONKCHIBATh M XapakTepu3oBaTh Tadmuunyio Gopmy [lepuoanueckoit
CUCTEMBbl XHMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAYEHMS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuomuueckass cuctemMa Xumudeckux osiemeHToB [[. U.
MenzeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IEKTPOHOB
U pacnpeiesiCHUE UX MO JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE PEakIuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEII[ECTB, MO TETUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
PAa3JIUYHBIX KJIACCOB, MOJITBEPXKAAsA ONMKUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUS XHUMHUYECKUX IPEBpPALICHUN B
pPAa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYID MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJeMEHTa Mo Qopmylie
COEVMHEHUS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, ITPOBOJINUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOU PEAKIINH;

MPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEILHOW AEATEIIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IlIeHHe, CUCTeMaTHU3aIMIo, KiIacCu(UKaIuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUS CBOWCTB
BEIIECTB W XUMHYECKMX PEaKUWW, €CTECTBEHHO-HAYYHbIC METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN );



CIeOBaTh  NpaBWIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYION U
7abopaTopHBIM  000pYIOBaHHWEM, a TaKXKe TMpaBWjaM OOpamIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makMyc, dheHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIy oOydenus B 9 kjiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHU: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEICHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYecKasi CBs3b, TEIUIOBOM 3(PDEeKT
peakuuu, MOJib, MOJSIPHBIA ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTAIUTMYeCcKas pemieéTka, KOppo3us METaslIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHTpanus [IJIK Bemecrtna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJII COCTaBleHUS (HOpMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCNUHEHUAX PpA3IUYHOIO COCTaBa, NPUHALIEKHOCTh BEIIECTB K
ONMpeAenéHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CB3UM (KOBaJE€HTHAs, HWOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUChIBATH W XapaKTepPU30BaTh
tabnuunyio (opmy [lepuoanueckoil CUCTEMbl XUMHYECKHX AJIE€MEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «1modouyHas



noarpynma (b-rpynma)», maneie u OonbIMe TMEPUOABI, COOTHOCHTH
00O3HAYEHHUSA, KOTOpbIE HMEIOTCSI B TNEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMA  XAaPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsia  sijapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpejiefieHHe HUX 10 JJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M HUX COCIMHEHHI B
npeaesiax MaJlbIX MEePUOIOB U TJIABHBIX TOJATPYIII C YUETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY 3(P(hEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, TMOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTaBIISITh YPABHEHHSI ANEKTPOIUTUYCCKOM JUCCOIMUAIIMN  KHCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3M MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIHIA
MOCPEJICTBOM COCTABIJICHHUSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O U MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMeHTa 1o ¢dopMyle
COEMHEHMsI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PaCUEThHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJB30BAHUS  XMMHUYECKOW  MMOCYyJAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IpaBWia oOOpallleHusi C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJMYYEHUI0O U COOMpAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

OPOBOANTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIlMH MBICIUTEILHOW NEATEIPHOCTH — aHAJIH3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIC METOABI IIO3HAHHSA —
HaOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BemecTtBa 1 xuMmueckue bubnnoreka IIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBLH MOTICRY 5L https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

p Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
ummecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmaecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHHE 1 bubmorexa HOK
) et Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmechk ra3os. Cocras bubnmoreka [JOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PATOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo0.ru/ff0d4ddo
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHUIO PEAKIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
P N peaiH . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCLI peHHI)IE aCTBOPBHI MH:lCCOBaﬂ bubmmorexa [TOK
t PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCU(UKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocof(SLII) OJI q)eHI/Iﬂ XI/IMI/IqZ(I?KHe bubmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m I https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJIACCHI HEOPTaHHYECKUX bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XAMHYECKHX dJIeMeHTOB. [ToHsaTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
bubanoreka [JOK
53 [Tepuoapl, TpynIIBI, MOATPYTIIIBI nommoreka L

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> Hormast xiiriecias coisb https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OkuCcIUTENU U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme bubnmoreka [JOK
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«CTtpoenne atoMa. XUMUUYECKAs! CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600ICeHHE 1 1 bubnunoreka [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
PesepBHelil ypok. O6o0mIeHHE 1 bubnmoreka [JOK
68 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcbl
1 [lepunonnueckuii 3akoH. Ileprnoanueckas cucrema 1 bubmmoreka [JOK
xumuueckux diemenToB 1. . MenaeneeBa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB XUMUYECKUX 1 bubnuoreka [IOK
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HoMEHKIIaTypa HEOPraHUYECKUX 1 bubnnorexa [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Bxoanas kouTponbHas pabota . Knaccudukauus u 1 1 bubmmoreka [JOK
HOMEHKJIaTypa HEOPTaHUUYECKHUX BEILIECTB https://m.edsoo.ru/00adbac6
5 Buapl XuMu4yecKoi CBA3M M THITHI KPUCTATUTHUYECKUX 1
peLETOK
5 Knaccudukanus XuMudeckux peakuui no 1 bubmuoreka [IOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsATHE O CKOPOCTH XMMHUYECKON pPEAKIUN. 1 bubmmnoreka HOK
IToHsATHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX PEaKLIMAX https://m.edsoo.ru/00adbe9a
[TonsaTne o xumuueckom paBHoBecHH. DaKkTOpHI,
8 BITUSIIOIINE HA CKOPOCTh XUMHYECKOW pPEaKI 1 1 bubmmorexa [JOK
P p https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 bubmmorexa [JOK
pedidt https://m.edsoo.ru/00adcade
Teopus SIEKTPOIUTUUECKON TUCCOTHAITIH. bubnunorexa LIOK
10 1
CwibHBIC U CITa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
bubnunoreka LIOK
11 Honnble ypaBHEHUs peakuuid 1
P peaidt https://m.edsoo.ru/00add448
. . bubmuorexa [{OK
12 XHMHYECKHE CBOWCTBA KUCIIOT U OCHOBAaHUH B CBETE 1

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

JIUCCOIUAIIUN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHHUH 00 AJIEKTPOITUTHICCKOMN bubmmorexa LJOK
poit P https://m.edsoo.ru/00add8b2
JIUCCOIUAIIUN
bub6nmoreka [IOK
14 KoHnTtposnbHas padota 3a 1 yeTBepTh
P P P https://m.edsoo.ru/00add9d4
15 [TonsiTue o ruaponu3e cosen bubmmorexa LIOK
AP https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemnienue bubnnorexa [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 O06o0061IeHre 1o TeMe «DINEKTPOTUTHUECKAs bubmmoreka [JOK
aucconuanysa. XuMUYECKUEe PEeakiluu B pacTBOPaxX» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepucTHKa raJoreHOB. XUMUUYECKHE bubnnoreka [JOK
CBOICTBa Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KHCIO0Ta, XUMUYECKUE bubnnorexa [JOK
CBOMCTBA, ITOJIyYE€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTuueckas padora Ne 2 o teme «Ilomydyenue bubmmnoreka HOK
COJIAHOU KHUCJIOTBI, U3y4€HUE €€ CBONCTBY» https://m.edsoo.ru/00ade348
21 Borunicnienust o ypaBHEHUSIM XUMHUYECKUX PEaKIIUM, bubmuoreka [IOK
€CJIM OJTMH W3 PEareHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade488
bubnunorexa LIOK
22 OO0mmas xapakrepucTuka 31eMeHTOB VIA-rpyribt
m P p Py https://m.edsoo.ru/00ade64a
AmnotponHbie Moaudukanuu cepsl. Haxoxaenue
23 cephl U e€ COeTMHEHMH B IpHupoie. XMMHUYECKUE bubmorexa HOK
pu A PHPOAE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
24 CepoBoaopo/i, cTpoeHHe, HU3NUECKUe U XUMUYECKUE bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE U bubmuoreka [IOK

XUMHNYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://m.edso0.ru/00adea28
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XUMHYECKUE PEAKIUH, JICKALIUE B OCHOBE
IPOMBIIIJICHHOTO CIT0C00a MOTYYEeHUsI CepHON

bubnunoreka LIOK

26
KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpebl COETMHEHUSMU CEPhI
97 Breruncnenue MaccoBoil 10U BBIXOAA TPOJYKTa bubnmnoreka HOK
peakuuu https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa 3J1eMeHTOB V A-TpYIIIIbI.
28 A30T, pactipocTpaHeHre B IPUPoJIe, GU3UIECKUE U Bubmaorexa ITOK
> pactip Tpv pupoue, https://m.eds00.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AMMUak, ero GU3nYecKue U XUMUICCKUE CBOMCTBA, bubnunoreka LIOK
MOJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckast padora Ne 3 mo teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4ECHHUE €r0 CBOMCTBY https://m.edsoo.ru/00adf180
A3OTHAas KUCOTA, €€ (U3NUecKre U XUMUYECKUE
cBolicTBa .M cnonp30BaHNEe HUTPATOB U COJNEN
31 aMMOHHS B KaUeCTBE MUHEPAIILHBIX YI00PEHUI bubnnorexa [IOK
p 4 . p ) https://m.eds00.ru/00adf306
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIb
COCTMHEHUSIMU a30Ta
bubnmorexa LIOK
32 KonTpospHas paboTa 3a 2 4eTBepTh
P P P https://m.edsoo.ru/00adf518
®ochop. Oxeun dpocdopa (V) u pochopnas
33 KHCIIOTa, GU3NIECKHE M XUMHUYECKIE CBOMCTBA bubmmorexa LIOK
’ ’ https://m.edso0.ru/00adf68a
MOJTyYeHUE
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX
34 no0peunii. 3arpsi3HeHNE IPUPOTHOM CPEDI bubnnorexa [IOK
yAODP $ P pup P https://m.edsoo.ru/00adfc20
dbocharamu
35 Yrnepon, pacnpocTpaHeHue B pupoje, pusndeckue bubnuotexa [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupspl yraepoaa, ux Gpusndeckue 1 XUMHUYECKHe
. bubmuorexa [{OK
36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C

okcuoM yriepoza (1V)

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

37 YronbHas KUCI0Ta U €€ Conn
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o teme "llomyuenue

38 TIeKucIIoro rasa. Kauectsennas peakuus Ha bubmorexa IOK
Y W P https://m.edso0.ru/00ae027e
KapOOHaT-HOH

39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEILIECTBAX KAK O COEAMHEHUSX YIiepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coequHenus bubmorexa LIOK

P a https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 JKCIIEPMMEHTANBHBIX 33/7a4 110 TeMe «Bakaeume bubmorexa LIOK
P 8 https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U UX COETUHEHUS

42 O06o061IeHME 10 TeEMe «BakHENIIIE HEMETAIUIBI U UX bubnunoreka LIOK
COCTMHEHUI» https://m.edsoo.ru/00ae0el8
OO0m1as XxapakTepruCTUKa XUMHUECKUX dJIEMEHTOB —

43 MeTauI0B. MeTamnuecKkas CBs3b U MeTaJlJInUecKas bubmmoteka IIOK
KpUcCTaJuIMdeckas peméerka. dusnyeckue cBONCTBA https://m.edsoo.ru/00ae103e
METAJI0B

44 XuUMHUYeCKHe CBOMCTBA METAILIIOB. bubmuoreka [{OK
DNEKTPOXUMHUYECKHUH psil HAIPSHKEHUH METalJIOB https://m.edsoo.ru/00ae1156
O6mmue criocoOb! moayueHus: MeTauioB. CIIIaBbL.

45 BrrunciieHus mo ypaBHEHUSIM XUMHUYECKAX PEAKIUI bubmorexa LHIOK

yp p ’ https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKHUT MPUMECH

46 TToHsTHE O KOPPO3UU METAIIOB bubmorexa LOK

PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 €JIOYHBIE METaJJIbI
= https://m.edso0.ru/00ael4b?2

48 OKcuabl ¥ TUAPOKCUILI HATPUS U KATUS bubmorexa LIOK

a P a p https://m.edso0.ru/00ael4b?2
. . but6mmoreka [IOK
49 IlemouHO3eMeIbHBIC METAIIBI — KAJbIMN U MarHUH

https://m.edso0.ru/00ae15e8
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bubnunoreka LIOK

50 BaxceHuIue Coe/HEHus KaTbILHs https://m.edsoo.ru/00ael5e8
o1 KonTtponbHast pabota 3a 3 4eTBepTh.
52 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHS bubamorexa LIOK
https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 mo Teme "XKécTkocTh bubnmnoreka HOK
BOJIbI U METO/IbI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
>4 AtoMHIHH https://m.edsoo.ru/00aelc64
55 AmMoTepHBIC CBOMCTBA OKCHJIA U THUIPOKCHIA bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tuapokcu sl u conm xkenesa (1) u xenesa bubnnorexa [JOK
{h) https://m.edsoo.ru/00ae35e6
58 O06o00meHre U cucTeMaTH3aIys 3HaHUH
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «Baxxnenmme bubmorexa LOK
https://m.edsoo.ru/00ae3de8
METAJIJIbI M UX COCTMHEHU S
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIIHM,
60 €CJIM OJTMH W3 PEareHTOB JIaH B M30BITKE WIIH bubnunorexa LIOK
COAEPKUT MPUMECH. Bbraucienus MaccoBOM J0JI1 https://m.edsoo.ru/00ae1750
BBIXO/Ia TIPOIYKTa PEAKIIUN
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMM,
61 €CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE WIIH
COJICPXUT PUMECH. Bhraucienns MaccoBoi 101
BBIXO/Ia TIPOIYKTa PEAKIIUN
62 [Ipomexyrounas arrecranus. itorosas
KOHTpOJIbHAS paboTa 3a Kypc 9 kiacca.
63 BemectBa u MaTepuaisl B IOBCEAHEBHOM KU3HU bu6nuorexa [IOK

YCIO0BCKa

https://m.edso0.ru/00ae3f50
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bubnunoreka LIOK

64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEN CPEBI 1 https://m.eds00.ru/00ae4270
65 Ponp XxuMuM B pemieHnn SKOJOTHYECKHUX TTPoOIemM 1 ﬁﬁ?ﬁﬁ:ﬁfﬁﬁo% 4270
66 Pe3ep]iHbII7I ypok. O6o01eHne u cucreMaTu3anus 1 Bu6mmoteka [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O000IIEHNE 1 CUCTEMaTH3AIHA 1 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6001IeHNE U CHCTeMAaTHU3alHs 1 bubnnorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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«M3narenscTBO «IIpocBeienune;

Xumus 9 knace: yuebnuk / O. C. I'abpuensH. — 7-e uzn. npepad. — M. : JIpoda — 2019 r. 319, [1]
C. wi. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. B nomours mkonsHOoMy yuutemo. M. FO. I'opkoBenko «IloypouHsie pa3paOoTKu MO0 XUMHUU K
yueOnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pyasuruca, ©. I
denpamanay» 9 knacc. «Bakoy», Mocksa 2005 1.

2. B nomouts abutypuenty. O. C. I'abpuensn, . I'. Octpoymos «Xumusy. [locodbue nmns
HIKOJIBHUKOB CTApIIMX KJaccoB M nocrynamomux B BY3s1. [lpoda, Mocksa 2005 r.

3. B nomours abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». Jlns
IIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatouux B BY3e1. Teopernueckue ocHoBbIl. Borpockl.
3amaun. Tectsl. [Tox penakuueit npodeccopa P. A. JIuguna 3 — e uznanue, ucrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensu O.C. [Iporpamma kypca xumun i1st 8-11 kmaccoB o011e00pa3oBaTeabHbIX
yupexaeHuit. — M.: llpoda;

5. Xumus 9 knacc: yuebnuk / O. C. 'aGpuensH. — 7-e u3n. npepad. — M. : [Ipoda — 2019 r. 319,
[1] c. un. (Poccuiickuii y4eOHHK)

ISBN 978-5-358-21507-8

6. I'abpuensa O.C. M3yuaem xumuto B 9 ki1.: munaktudeckue marepuaisl / O.C. ['abpuernsH,
T.B. CmupnoBa. — M.: biuk mntoc

7. I'abpuensu O.C., BuckoOoitnukona H.II., furykoBa A.B. HactonbHast KHUTa yunTens.
Xumus. 9 ki1.: Meroauueckoe nocodue. — M.: JIpoda;

8. 'abpuensn O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii 5KCliepyMEHT B IIKoJIe. 9 Kiacc.
—M.: Ipoda

9. MunucrepcTBo obpazoBanusi Poccuiickoit @enepanuu. [IporpamMmel 1t
00111e00pa30BaTeNIbHBIX YUpexxaeHUH. Xumus 8 — 11 kiacchl. -3- u3/laHue, CTEPEOTHITHOE -
Mockasa; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. T'aGpuensna JIabupunt. py. M3natensctBo
"Bako" 2016 .

11. ®enepanbHOro KOMIIOHEHTA IOCYAapPCTBEHHOTO CTaHJapTa 001ero oopa3oBaHus O XUMUHU
(Hacts 1. OcHoBHOE 00111€€ 00pa3oBaHue) /I OCHOBHOM 00111€00pa30BaTEIbLHOM IIKOJIBI B
COOTBETCTBUM C CYLIECTBYIOIIEH KOHIENIMEeNH XUMUIECKOro 00pa3oBaHusl.

12. Xumust: 9 kiiacc: KOHTPOJIBHBIEC U TPOBEpOUYHBIC padboTh K yueOHuky O.C. 'abpuensaa
«Xumus. 9 xknacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

13. Xumus 9 knacc: yaeonuk / O. C. I'aGpuensia. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319,
[1] c. un. (Poccuiickuit yuebnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 kmaccsl. CripaBouHoe nocodue. ABTop — coctaButens A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 T.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit s yauTensi XdkMUU ¥ OUOJIOTHHN)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Ilopran Beepoccuiickoid omuMuaap! MIKOJIEHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBaTenbHblil moprtai. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii o0eodpa3oBarenbHblii mopTai. http:// www.school.edu.ru
14) ®enepanpublii mopran «Poccuiickoe oopaszosanuey. http://www.edu.ru

15) Iopran xommanun «Kupumt u Medoauit». http:/ www.km.ru

16) OGpa3zoBatenbHbIi moptai «Yuebay. http://www.uroki.ru

17) Kypnan «Kypsep obpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http:// www.vestnik.edu.ru

19) Uznarensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuii oM «1 cenTsaops». http://www.1september.ru

21) dectuBanb negarorudyeckuii uaeil « OTKPhITHIM ypok» (M34aTeNbCKUi 10M «1 CEeHTAOPS).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepner noprain Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUs U HAYKH.

25) Caiit CIAM I'MA: PEIY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru






