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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHUEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
NPEIMETHBIX CBSI3€W, JIOTMKA Y4e€OHOro MpOIECcCa, BO3PACTHBIX OCOOEHHOCTEHN
o0Oy4Jaronuxcs, onpeaeseT BO3SMOKHOCTH MIPEAMETa IJIsl pealn3aluy TpeOOBaHMM
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOI'O 00IIET0 00pa3oBaHus, a TAKKe TPEOOBAHUM K pe3ysbTaraM OOy4deHHUs
XMMHUM Ha YpOBHE II€JIeM W3y4YeHHs MpelMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENILHON  JIEITEIbHOCTH  OOYyYaloIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIepKaHMUsI.

3HaHWE XWMHH CIYXUT OCHOBOM [Isi (hOPMHUPOBAHMUS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl MO MPUHLUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSICHEHUS M TPOTHO3WPOBAHHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knaccel» U «PU3HKA. 7 KIACC.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKHX ITOJIOKEHUM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CamMOCTOSATEIbHON IO3HABATEIbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmEeld (YHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyUHOMU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM JI€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPENbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJisi HU3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

[Iporpamma pa3paboTaHa B COOTBETCTBHUM C Yy4eOHbIM MaHoM MBOY
YepuoycoBckoit COIIl Nel9» mms 6a30Boro ypoBHS OCHOBHOTO OOIIETO
o0pa3oBaHMsI C HCIOJIb30BAHUEM COBPEMEHHOTO O00OpYy/IOBaHUS LIEHTpa
€CTECTBEHHOHAYYHOM U TEXHOJIOTUYECKOM HaIpaBiIeHHOCTH « Touka pocTa». Ha
6a3e nentpa «Touka pocra» obecneynBaeTcs peanusaius o00pa3zoBaTEIbHBIX



MpOorpaMM  €CTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOW HAMNPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHH C TPEOOBAHUSMHU 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHus U ¢ y4€ToM pekoMmeHnaunii denepanbHOro omneparopa y4eOHOro
npeamera «Xumus». Mcnonb3zoBanue oOopynoBaHusi 1eHTpa «Todka pocrtay

IIpH pain3aliu ,HaHHOﬁ pa6oqel71 IMpOorpaMMmel IIO3BOJEACT CO34ATh YCIIOBUA:
* IJI1 paCcIupPCHUA COACPKAHUS IMKOJIBbHOTI'0O XUMHUYCCKOTO O6pa3OBaHI/I$I;

e JUIS  TIOBBIIICHWS TIO3HABATEILHOW  aKTHBHOCTH  OOYyYaroOmMXCsS B
€CTECTBEHHOHAYYHOI 00JacTH;

o JUISl pa3BUTUS JIMYHOCTH peOeHKa B mporecce OOy4YeHHUS XHMHUHU, €Tro
crocoOHoCTeH, (HOpPMUPOBaHMS W YIOBIETBOPEHHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEN;

* JUIA MHOXECTBa Ja0OpaTOPHBIX pabOT M SKCIEPUMEHTOB IO IMPOTrpPaMMe
«Xumus» paboThl ¢ OJIApEHHBIMU IIKOJLHUKAMH, OPTAaHU3AIUU UX PA3BUTHUS B
Pa3JIMUHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUYECKON JIEATEIBHOCTH.



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. (DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmysa. BaleHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b 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. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKUi (COCTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJIEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYHNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopoaa. CrocoObl



MOJIyYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOT0 3 eKTa, pa3pyuieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE U HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



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, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTHM M3 PacTBOpa COJHU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuognueckoi cucreme 1. M. Meneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYCCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUH M TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakrum nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa UCCOLUUALMU KHUCIOT, IIEJIOYE U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydeHUE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKHe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM 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 cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS PEaKLIMs 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.

OOmas xapakrepuctuka 3jeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyeckre u XMMHUYECKHE CBOMCTBA, oMyueHue U npuMenenue. Coinu 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 KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTpaHEHWE B MNPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupose. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPHUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCUIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIECTBAaX: KMpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W 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
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUYECKHUE CBOICTBa
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHus caxapa Ioj JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HaOJIOJiIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PocdaT-uoOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MOJIEIIer
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTramndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTy4YeHHUs MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, ctpoenue
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 atoma, HaXOXAEHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mnpupoae. Duzmueckue 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, H3Y4Y€HHE  PE3YyJIbTAaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHN, SBJSIONINXCS CUCTEMHBIMHU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA
[Imannpyemble pe3yJsIbTaThl ONMPAOTCA HA BEAYIIHME LEJIEBBIC YCTaHOBKH,
OTpaKarole OCHOBHOM, CYIITHOCTHBIN BKJIAJl U3y4acMOM IIPOrpaMMbl B Pa3BUTHE
JUYHOCTH OOYYaroIMXCsl, UX CIHOCOOHOCTEN € HCIOJIb30BaHHEM O0OpYAOBaHUS
neHnrpa «Touka pocta»
B cTpyKType mimaHupyeMBbIX pe3yJIbTATOB BBIACISIETCS CIAEAYIOIIME TPYIIIIbL:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTHUTalOTCSI B XOJ€ OOyYeHHs XMMUU B €IUHCTBE y4eOHOH H
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMA POCCUMCKUMU
COLIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
oOIIECTBE MpaBUJaMU W HOPMAaMHU IMOBEJIEHUS M CHOCOOCTBYIOT ITpOLiECCaM
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJACTBOBATbCS CUCTEMOM IMO3UTHUBHBIX ILICHHOCTHBIX OpHEHTALM U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
YU HAay4YHOMY HAcCJE€IHI0, MOHMMAaHWS 3HAYEHHUs XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMAIMeil o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHM XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCEe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE W TMOCTYNKA CBOMX TOBApHILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABJISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs NPUPOIBI, B3aMMOCBSI3AX 4YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEJbHBIE MOTHBBI, HAlIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKON KYJBTYpPhl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuil O€30MaCHOCTH TpU  OOpallleHuu ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBOKEHHE K TPYLy M peE3yjibTaTaMm TPYIJOBOH NEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHWM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJUBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeITHON Mpo(]ecCHoHaIBLHON NeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOJICHUS
npaBuJI 6€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,

KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.
METAINIPEIMETHBIE PE3YJIBTATBI



B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHS,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMN
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

Bba3oBble Jornyeckue aeiicTBUs:

YMEHHS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS 111 OOBSICHEHHUS OTJEIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMK XUMHUYCCKHAX BEIIECTB W XUMHUYCCKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIEC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHE
XUMUYECKON PEaKIuu — MPU PEIICHUN Y4eOHO-TI03HABATENbHBIX 33714, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MIPU3HAKN M3Yy4aeMbIX 00BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMbBIX CYKIICHUN;

MpPUOOPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMHU W TIPOBEIICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTMBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs JHUTEpaTypa XUMHUYECKOIO COJEpPXk aHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHETa), KPUTHUYECKHM OLIEHMBATh MPOTHUBOPEUYMUBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJbl M 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOIO TUIIA, IPUOOPETEHHE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeAcTaBICHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu hopmMamu rpaduki 1 ©X KOMOHMHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce ydyeOHONl u
MCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPY>KAIOIIEH MNpPHUPOJAHOU
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ Auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCykaaemMol  TeMbl, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBbIE  pE3yJIbTaThl  [MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JICUCTBHM, OIPEAECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IMOJYUYEHHOTO PE3yJibTaTa 3asBJICHHON 1€, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMble B YCIOBUU 3aJaHUM.
HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboyeil mporpaMMmonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JNEATEIBHOCTH MO  IMOJYYEHUI0 HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYECOHBIX U HOBBIX CUTYaIUsX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToOM, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi J10JIsl XUMHUUECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccuukanus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
AIpO aToMa, JJCKTPOHHBIM CJIOW aToMma, aToOMHasi OpOUTalb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JI0Jsl BEILECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KIJIACCY COEAUHEHUM I10
dbopmynam, BHUA XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTrajipo;



e ONHCHIBAaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonnueckoii
CHUCTEMbl XHMHYECKHX OJJIEMEHTOB: pazu4arTh MOHITHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)», maneie U
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuyeckux osiementoB . .
MenzaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsif Aapa, OOIIee YHCIO AJIEKTPOHOB
U pacrpeeieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

e XapakTepU30BaTh (OMHUCHIBATH) OONIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKHX TNPEBpAIICHUNA B
Pa3IMYHBIX yCIOBHSIX;

e BBIYUCIATH OTHOCUTEJIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIeMEeHTa 1o (dopMylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEaAKIIHH;

e TPUMEHATH OCHOBHBIC OTEPAIMU MBICTUTEIHHONU JIEATEILHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlio, KiacCcu(uKaIuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3Y4YEHUs CBOICTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIbI
NO3HAaHUA — HAONIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TOJB30BaHUS ~ XMMHUYECKOW  TOCYJOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHCIOpPOAA), TNPUTOTOBICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM JOJE€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB HIEJNIOYEH U KUCIOT C MOMOUIBI0 MHANKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K koniy oOyudenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLUALMsS, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU TIOHSTHUSA MPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUIH;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHHUS (OpMYyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy COEIMHEHUW 1o ¢GopmyiaM, BUI XHUMHYECKOU
CBA3M (KOBAaJEHTHAs, MOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnmnunyio Gopmy [lepuoanueckoid CUCTEMbl XMUMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)y U «mobouyHas
noarpynmna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DBJIEKTPOHHBIM CIIOSIM), OOBSCHITH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBy YYAacCTBYIOIIMX B pPEaKIHU



BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTENICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXAasi OIMNHUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XAMHWYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS JJICKTPOJUTUYCCKON JHUCCOIUAIIAN  KHUCIIOT,
IeJI0YEH U COJIeH, MOJHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKInit;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XWMHUYECKHUX TMPEBpAlICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIDHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOTO »JJeMEHTa 1o Qopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOM  MOCyAol |
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakKXe TmpaBujia oOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKHUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIOININE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIICCTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3YUYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubmmoteka IIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 0 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
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 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa. https://m.edsoo.ru/ff0d210c
Honamue o memooax no3nanus 6 1 0 0 bu6mmorexa [IOK
xXumuu https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a00OpAaTOpUH U IPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
a . puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIN)»
bubmuorexa [JOK
A 1 0 0
TOMET M MOJIEHYIIHL https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
IT 1 0 0
POCTHIE H CHOAHE Betfiectna https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
A - 1 0 0
TOMHOTMOICRYIApHOS yHCeHHC 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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 X .B
HMIeCKas (popuyna. BanenTHoCTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0O bubmuorexa [JOK
3JIEMEHTa B COCUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edso0.ru/ff0d5230
14 Du3uueckue u Xxumuyeckue A6aeHuUsA. bubmuorexa [JOK
Xumuueckasn peakyus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu U yCcioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHeHUs MACCbl 8eUieCme. bubnuoteka [JOK
Xumuueckue ypagnenusn https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHeHNs, pa3TIOKECHUS bubmmorexa [TOK
s b : https://m.eds00.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeaucT. O000IIeHNe U bubmmorexa [TOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLII https://m.edsoo.ru/ff0d4290
91 Bo3dyx — cmecs 2azo6. Cocmas bub6nuorexa [IOK

6030yxa. Kucnopoo — snemenm 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

npocmoe seuiecmeo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAia (peartt : https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PATOPHIL T TIP ' https://m edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHIX
TormBo (HedTh, yroiib 1 METaH).
25 3arpsi3HEHUE BO3IyXa, CIIOCOOBI €T0 bubmorexa LHOK
P xd, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALCHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyyenue u coOupanue KHCIOpoIa bubmmorexa [JOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
bu6mmoreka [JOK
31 «ITomy4enne u coOupanue BoI0po/ia,

W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa LOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA M 00BEMY
Brrunciaenus o05EMOB ra3oB IO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHa bubmorexa LOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUI ra30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIEL. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax. https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackllieHHBIE
37 u HI;HaCI)I peHHmS aCTBOPBI NE,CCOBBJI bubmorexa LIOK
B PactBOpBL https://m.edso0.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas padora Ne2 o treme bubnnorexka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u xumuueckue ceoncmea
41 KUC/IOMHbBIX, OCHOGHBIX U bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
amgomepHvix OKCUO08
42 OcHoBaHHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 Ilonyuenue u xumuueckue ceocmea bubmumoreka [IOK
OCHO8aHUIL https://m.edsoo.ru/ff0d67ca
44 Kucisorsi: cocras, kiaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
bubnuorexa [JOK
46 CIOCOOBI TOTYYEHUS, XUMUYECKHE nomoreka L
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 I'eneTuyeckas cBsIi3b MEXy KjaccaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O0o01IeHre U CHCTeMaTU3alus 3HAHUN
= & https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme Eub OK
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX nommoreka L{
. https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMUYECKUX AeMeHTOB. [loHsaTue o bubmmorexa [TOK
FpYIINaX CXOTHEIX SHCMG;HTOB https://m.edsoo.ru/00ad9ffa
Ilepuonnueckuii 3aKOH U
52 [Teproguyeckas cucteMa XUMHUYECKUX bubmorexa HOK
pro LU M https://m.edsoo.ru/00ada52c
sanemenToB /. 1. MenzaeneeBa
bu6 OK
53 [Tepromapl, TPYIIITEI, TOATPYIIIIBI nomorexa I

https://m.edsoo.ru/00ada52¢
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena.
3nauenwue [leproaudeckoro 3akoHa st
57 pa3BUTHSA HAyKU U npakTuku. []. 1. bubnnoreka [JOK
MeHeneeB — y4€HbId, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xumusieckas c6asb https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMuU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XuMU4IecKas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Tereb OKHCICHIS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtponbHas padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenne aToMa. XMMUYECKAsI CBS3bY

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

66 Pe3epBHBIt ypOK. 1 bubnunoreka [HOK
O0o001IeHre U CHCTeMaTU3alus 3HAHUH https://m.edsoo.ru/00adb33c
67 HtoroBast KOHTpoJIbHAS paboTa 3a Kypc 1 bubnmoreka [JOK
8 kilacca https://m.edsoo.ru/00ad9ch2
68 PesepBHbIit ypoK. 1 bubnmoreka [JOK
O06001eHne U cucTeMaTu3aus 3HaHUK https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

LIpugpmom evidenensvt ypoku, npogodumeie c 0oopyoosanuem yenmpa « Touxa pocmay.
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9 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJICMECHTOB 1 0 0 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubnuorexa [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel mo reme

5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1 0
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

5 Knaccugukanus Xxumuaeckux 1 0 0 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
Ilonamue o ckopocmu xumuueckou

7 eaxkyuu. ITOHITHE O TOMOTCHHBIX B 1 0 0 bubmorexa [JOK
pearuu. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 ®DakTopskl, BIUIONNE HAa CKOPOCTH 1 0 0 bubmorexa LHOK

PbL, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU U TTOJIOKEHNE



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

XUMHYCCKOI'O paBHOBECUA

OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus Inekmponumuueckoi
10 ouccouyuayuu. Cunvnole u ciadvle bubmorexa LIOK
uanu. https://m.edso00.ru/00adcd68
INNEKMPOJUNbL
11 HoHHbBIE YpaBHEHUS peaKil bubmorexa HOK
yp peakit https://m.edsoo.ru/00add448
Xumuueckue ceolicmea Kuciom u
12 OCHOBAHUIL 8 C6eme npPeoCcmasieHuil bubnuorexa [JOK
00 I1eKmpoumuYecKoil https://m.edsoo.ru/00add5d8
ouccoyuayuu
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubmorexa HOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsatue o ruapoIN3€E CONEU bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
O06001IeHne U cCUuCTEMaTU3AIIHS bubnuotexa [JOK
15 N
3HAaHUHU https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pelenue s3xcepuMEHTAILHBIX bubmiorexa LOK
p https://m.edsoo.ru/00addbfa
3aga9d
KontponbHas padora Ne2 o reme
17 «DNEKTPOIUTHUECKAS TUCCOIIUALIUA bubmorexa LIOK
p a TUMATIHA. https://m.edsoo.ru/00addecO
XHWMHYECKUE PEAKIIUN B PACTBOPAX»
Oobwas xapakmepucmuka
“ P P . bu6mmoreka [IOK
18 2anozenoé. Xumuueckue ceoicmea

Ha npumepe xnopa

https://m.edsoo.ru/00addfe2
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XinopoBogopo. ColisiHast KUCIIOTA,

bubmuorexa [JOK

19 XAMUYECKHE CBOMCTBA, IOJyYEeHHE,
Y https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITonmydenue consTHOM KUCTOTHI bubmmorexa [JOK
Y N . ’ https://m.edsoo.ru/00ade348
U3y4deHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHYCCKHUX PEaKIIHid, €CJIU OJIUH U3 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 Oowan xapakmepucmuka bubnuorexa [JOK
anemenmos \ | A-zpynnut https://m.edsoo.ru/00ade64a
AToTpOoTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl u €€ coeMHeHUM bu6mmorexa [IOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpOeHHUE, bubnuoteka [JOK
¢du3nyecKkrue 1 XMuMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢u3nyecKkrue 1 XMuMHUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
CephI
97 Brranciienue MaccoBoit 1071 BeIXOAa bubmuorexa [JOK

MPOAYKTA pPEaKIH

https://m.edsoo.ru/00adec8a
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Oobwaa xapakmepucmuxa
anemenmos \ A-cpynnot. Azom,

bubmuoreka [JOK

28 acnpocmpanenue 6 npupooe,
pacnpocmp PUpOCe, https://m.edsoo.ru/00adeeab
¢usuueckue u xumuueckue
ceoiicmea
Ammuax, ezo pusuueckue u
29 Xumuueckue ceolicmea, noayuenue bubmorexa [IOK
> noay https://m.eds00.ru/00adf004
U npumeHeHue
[IpaxTuueckas pad6ora Ne 3 o Teme
30 «[lonmyuyenne aMMHuaKa, N3y4eHUe ero bubmorexa [TOK
. Y » 13Y https://m.edso00.ru/00adf180
CBOMCTBY
31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonvzoeanue numpamos u conei
AMMOHUA 8 Kayecmee MUHEPAIbHbIX
32 000penuil. XUMUIECKOe bubmorexa [JOK
yooop ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpeabl
COEMHEHMSIMH a30Ta
®dochop. Okcup dhochopa (V) u
33 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(blfl)?,n(qe)cxne " Bubnuorexa LIOK
P . https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYeHHE
Ucnonbs3oBanue dpocdaTos B
34 Ka4yecTBE MUHEPAJIbHBIX YI00PEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CpPEAbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B
PO, PACTpoctp Bummorexa [IOK
35 npupo e, GU3HIECKUe U XUMUICCKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yraepoja, ux pusudeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYrosbHas KUCIOTA U €€ CoNn bubmmorexa [JOK

https://m.edso00.ru/00ae006¢c
[TpakTuueckas padora Ne 4 o Teme

38 "[TonyuyeHune yriekucioro rasa. bubnnorexa [HOK
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnmorexa LOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX yTIepoaa
40 Kpemuuii u ero coenunenus bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3374 10 TEME bubnuotexa [JOK
«BaxHeimye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padota Ne3 no teme

42 «BaxkHenme HeMeTalulbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHU S
OO01mas xapakTeprucTUKa XUMUIECKUX
AJIEMEHTOB — METAJLIOB.

43 Merammndeckas CBs3b U bubmuorexa [JOK
METAJUINYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB

44 XuMHYECKHEe CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
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DNEKTPOXUMUYECKUN P
HaIPSDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael156

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Berauciienus no

45 aBHCHUIM XMMHWYSCKUX PEaKIuM bubmorexa LIOK
P DCAKHLHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecH
46 IlousiTre 0 KOPPO3UN METAIIOB bubmorexa [TOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
[enoumbie MeTaner https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [JOK
KaJIbIIUA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiimne coeIuHEHNS KaIbLIHS bubmmorexa [IOK
8 H https://m.edsoo.ru/00ael15e8
51 O00011IeHE U CHCTEMATH3aIUsA
3HaHUM
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
Ilpakmuueckasn paboma Ne 6 no
- bubmuorexa [JOK
53 meme "Kécmrxocmop 600vl u
. https://m.edsoo.ru/00aelae8
Memoowl eé ycmpanenusn'
bubmuorexa [JOK
54 A I
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

>0 Heneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bubmuoreka [JOK
(11 u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U cUCTeMaTU3AIUS
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
59 .
«BaxkHenme MEeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
pEeareHToB JIaH B U30BITKE WU bubnnoreka [JOK
60
COAEPKUT MpUMecH. Beruncienus https://m.edso00.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakimn
61 O0600611eHre U cucTeMaTH3amus
3HAHUU
KonTtponbHas pabota Ne4 o reme
62 «Baxuelmme MeTamibl 1 UX
COEJIMHEHU S
63 BemectBa 1 maTepuaisl B bubnuorexa [JOK
MOBCEIHEBHOM XKU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

HrtoroBas koHTpoJbHAs paboTa 3a bubnunoreka [HOK
67 1
Kypc 9 kinacca https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o0mieHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME

LlIpugpmom evidenensvt ypoku, npogodumeie c 06opyoosanuem yenmpa « Touxa pocmay.



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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 kinace/ Pynsutuc I'.E., ®enpaman @.I'., AkimonepHoe 00IIECTBO
«3natensctBO «lIpocBenienue»
» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenieHre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Pymsutuc I'.E. Xumus: 8 i.: yueO.uist oOuieoOpazoBar. YupexaeHun /
I'.E. Pymsutuc, ©.I'. ®enpaman. — M.: [Ipocsenienue.

2. Pynzutuc I'.E. Xumust: 9 kin.: yue6.1s obmeodpaszopar. Yupexaenuid / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue.

3. I'apa H.H. Xumus: 3agaunuk ¢ «mnomomHukom»: 8-9 knaccsl / H.H. I'apa. —
M.: [Ipocsemienue.
4, Paneuxuit A.M. Xumus: aupaktaueckud wmarepuain: 8-9 kin. / AM.

Paneukuii. — M.: [IpocBenienue.
S. I'apa H.H. Xumusa. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemienue.

6. boposckux T.A. Tectsl no xumuu. [lepBoHavaIbHbIE XUMUYECKUE TTOHSATHUS.
Kucnopon. Bomopoa. Boma, pactBopbl. OCHOBHBIE KJIacChl HEOPTaHUYECHX
coenuuenuii: 8 ki.: Kk yueOHuky [.E. Pymutuca, ®@.I'. ®enpamana «Xumus. 8
kaace». — M.: M3natenscTtBO «DKk3aMmen», 2010.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru







