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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEenoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
NPEIMETHBIX CBSI3€W, JIOTMKA Y4e€OHOrO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEMN
oOy4Jaronuxcs, ornpeaeseT BO3SMOKHOCTH MIPEAMETa IJIsl pealu3aluy TpeOOBaHMM
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOI'O 00IIET0 00pa30oBaHus, a TAKKe TPEOOBAHUM K pe3ysbTaraM OOy4deHHUs
XMMHUM Ha YpOBHE II€JIeM HW3y4YeHHs MpelMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENILHON  JIEITEIbHOCTH  OOYyYaloIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIepKaHHsI.

3HaHWE XWMHH CIYXUT OCHOBOM Jisi (OPMHUPOBAHMS MUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYCHUH XHUMHUHM OOECIICUMBAIOTCS CIEIM(PUKOM
Collep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHSAL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYalOIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX TOHATHH XWUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzyueHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHLUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckre 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYrOMY, BBINIOJHSAS (PYHKIMH OOBSICHEHUS M MPOTHO3WPOBAHHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knaccel» u «PU3UKA. 7 KIACC.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKHUX IOJIOKEHUM,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH H3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0Oe30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

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

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

—  HalpaBJCHHOCTh OOy4YeHMsI Ha CHCTEMAaTHYECKOEe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHON NI€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM W €CTECTBEHHO-HAYyUHOMU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIIEr0 MHpa, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM JI€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOJTHON CPENbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAlbHEWUIIETO
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX MJisi HU3YYEHUS XHMHHM 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 MjaHoM MBOY
YepuoycoBckoit COIIl Nel9» mms 6a30Boro ypoBHS OCHOBHOTO OOIIETO
o0pa3oBaHMsI C HCIOJIb30BAHUEM COBPEMEHHOTO O00OpYy/IOBaHUS LIEHTpa
€CTECTBEHHOHAYYHOM U TEXHOJIOTUYECKOM HaIpaBiIeHHOCTH « Touka pocTa». Ha
0a3e nentpa «Touka pocra» obecneynBaeTcs peanusaius o00pa3zoBaTEIbHBIX



MpOorpaMM  €CTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOW HAMNPaBICHHOCTEW,
pa3paboTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSMHU 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHus U ¢ y4€ToM pekoMmeHaaunii denepanbHOro omneparopa y4eOHOro
npenmera «Xumus». Hcnonb3oBanue oOopynoBaHusi 1eHTpa «Todka pocrtay

IIpH pain3aliu ,HaHHOﬁ pa6oqel71 IMpOorpaMMmebl IIO3BOJEACT CO34ATh YCIIOBUA:
* IJI1 pacHInpCHUA COACPKAHUS IMKOJIBHOT'0O XUMHUYCCKOT'O O6pa3OBaHI/I$I;

e JUIS  TIOBBIIICHWS  TIO3HABATEIHHOW  aKTHBHOCTH  OOYyYarONMXCsS B
€CTECTBEHHOHAYYHOI 00JacTH;

« JUISl pa3BUTUS JIMYHOCTH peOeHKa B mpolecce OOy4YeHHUs XHMHUHU, €Tro
crocobHocTel, (HOpPMUPOBAHMS W YIOBIETBOPEHHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEN;

* JUIA MHOXECTBa Ja0OpaTOPHBIX pabOT M SKCIEPUMEHTOB [0 MPOTPaMMe
«Xumus» paboThl ¢ OJIApEHHBIMU IIKOJLHUKAMH, OPTAaHU3AIUU UX PA3BUTHS B
Pa3JIMUHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUYECKON JEATCIBHOCTH.



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. 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 ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmysa. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsT 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 COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kinaccudukarms
XUMHUUYECKUX pPeaKui (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3nUecKux CBOMCTB O0O0pa3loB HEOPraHMYECKUX BEUIECTB, HAOII0JIEHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWA XMMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

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

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEJETICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJIyUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE U HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yuyeHue B3aumozeiictBusa okcupa menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOr0 METajlla JPYTHM W3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB 1. . Menneneesa. [lepuoas
u rpynmbl. OU3nyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA TI0 €ro MnoJiokeHuto B [lepuoanueckoi cucreme 1. M. Meneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHHU.
[Tpornecchl OKMCIEHUs K BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mexcnpeomemnoie ceazu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4dHbIN (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, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

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

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUYCCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHEe 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUUU M TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSI.

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



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakum nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMPOLECCAa UCCOLUUAIMU KHCIOT, IIEJIO0YEe U COJIeH
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBHE C METaUIaMU, HEMeTa/UlaMH, IIeo4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydeHHE, NpuMmeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M Ye€JIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJCHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckrue). XHWMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMs Ha



cynabdar-uoH. HaxoxneHue cepbl M €€ COCOUHEHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
buznyeckrue u XMMHUYECKHE CBOMCTBA, OMyuyeHue U npuMenenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (PU3HUYEeCKUE U XMUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTENEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, pPACIpPOCTpaHEHWE B MNPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPHUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M IPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJIy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHuUs B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUUYECKHUE CBOIICTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiMBaHus caxapa Mo JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, IPOBEAECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HaOJIOJIeHWEe TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yA0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3yUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MOJIEIIer
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTATBHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamdeckor cucreMe Xxumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONTy4YeHHUs MeTauioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe MIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid W KaJbLMA: IIOJIOXKECHHE B
ITepuomnueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, ctpoenue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE atoma, HaXOXAeHWE B mpupoae. Pusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUEe B mpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE 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 «BaxkHenime
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3el 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 (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CrulaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE 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 O00YYaromMXcsl, UX CIHOCOOHOCTEN € HCIOJIb30BaHHEM O0OpYAOBaHUS
nenrpa «Touka pocta»
B cTpyKType mimaHupyeMBbIX pe3yJIbTATOB BBIACISIETCS CIAEAYIOIIUE TPYIIIbL:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMA POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMH B
oOLIECTBE MpaBUJIaMU U HOPMAaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IpOLiECCaM
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYaArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCS CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OpHEHTALM U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
YU HAay4YHOMY HAcCJEIHI0, MOHHMAaHWS 3HAYEHHUs XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMAIMel 0
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPaA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUST O COLMAIBHBIX HOpPMax M IIpaBUIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM eATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE U TMOCTYNKA CBOMX TOBApHILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH WU COCTABJISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs NPUPOIBI, B3aMMOCBSI3AX 4YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIE il OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
MO3HABATENbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKON KYJBTYpPhl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4EOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYMHBIMU TEXHUUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHWIO, JIFO0O3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBuid O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBAKEHUE K TPYLy M pe3yibTaTaMm TPYIJOBOM IEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE MPUMEHEHMS TMPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHoHaTBLHON NeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBuUJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMHUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYIKAIOLIECH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,

KOMMYHHUKATUBHOM M COLMAJILHON ITPAKTHKE.
METAINIPEIMETHBIE PE3YJIBTATBI



B cocrtaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIE JJIA
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHS,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEICTABICHUE O IEJIOCTHOU
HAyYHOW KapTHHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (OopMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMN
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS

Bba3oBble Jornueckue aeiicTBUs:

YMEHHS HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUH
3HAHWI: PACKPBIBaTh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYCCKHAX BEIIECTB W XUMHUYCCKHX PEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHUE paCCYyX ACHUS (MHIYKTUBHBIEC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHE TMPUMEHSITH B TIpoIlecce TMO3HAHUS TOHATUS (NPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENIU, UCTIOJb3yEMbIE B XUMUH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyra W ypaBHEHHE
XUMHUYECKON PEaKIUU — MPU PEIICHUN Y4eOHO-TI03HABATENbHBIX 3371a4, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKN M3y4aeMbIX 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 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NpUOOPETEHUE OINbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMHU W TIPOBEIICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POopMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs JMUTEpaTypa XUMHUYECKOIO COJEpPXaHUsS, CIPABOYHBIE
nocobust, pecypcbl VHTepHETa), KPUTHUYECKHM OLIEHMBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3jIu4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJI BBITIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHHE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANBHYIO (DOpMY MpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipouecce ydyeOHON u
MCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH MNPUPOJAHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE N1eHCTBHA:

yMEHHUsl 3aJlaBaTh BOMPOCHI (B XoJie¢ auanora W (WiU) JHUCKYCCHM) IIO
CyliectBy  oOCyXaaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBITTOJIHEHMSI MPEJI0KEHHOM 3a1auH;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBbIE  pE3yJIbTaThl  [MO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YU4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (oOcyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JICUCTBHM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelIeHusl yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOTO pE3yJbTaTa 3asBJICHHON 1€, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraéMble B YCIOBUU 3aJaHUM.
HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPeE3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboyeil mnporpaMMmonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue g OpeAMETHONM obnactu  «XUMHUS», BB
JEATEIBHOCTH MO  IMOJYYEHUI0O HOBOIO 3HaHWs, €ro HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYECOHBIX U HOBBIX CUTYaIUsX.

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

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHN: aToOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOUTalb, PAIAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH H
MPUMEHSITh ITU TIOHSTUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;

e HCIOJBb30BaTh XHWMUYECKYI) CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTEMEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIJIACCY COEAUHEHUM I10
dbopmynam, BHUJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



e ONHCHIBAaTh M XapakTepuszoBaTh Tabmumunyio ¢opmy Ilepuonnueckoii
CHUCTEMbl XHMHYECKHX OJJIEMEHTOB: pa3lu4arTh MOHITHS «TJaBHAs
noarpynmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», maneie U
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, OOIIee YHCIO AJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

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

e XapakTepu30BaTh (OMUCHIBATH) OONIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE PUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

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

e BBIYUCIATH OTHOCUTENBHYIO MOJEKYJISPHYIO M MOJSPHYIO MaccChl
BELIECTB, MAacCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIeMeHTa 1o (dopMylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEAKIIHH;

e TPUMEHATH OCHOBHBIE OTIEPAIIMU MBICTUTEIHHONU JIEATEILHOCTH — aHaJU3
W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiacCcu(uKalmio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOICTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIBI
NO3HAaHUA — HAONIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS  XMMHUYECKOW  TOCYJOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHCIOPOAA), TNPUTOTOBICHUIO
PACTBOPOB C OMNPEACIEHHON MacCOBOM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB HIEJNIOYEH U KUCIOT C MOMOUIBI0 MHANKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

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

JOJDKHBI OTPaXXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAs JUCCOLMALMs, PEAKIUH HOHHOIO
oOMeHa, KaTaau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTpONUsl, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAas, MOHHAs,
METajuInyecKas), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeAeNbHO JOMyCTUMAs
konueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MPUMEHSITh 3TU TIOHSTHUSA MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OnpeAenéHHOMY KJacCy COEIMHEHUW 1o ¢GopmyiaM, BUI XHUMHYECKOU
CBA3M (KOBAaJEHTHAs, MOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich I[lepuogmueckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnmuunyio (opmy Ilepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)»y W «moOouyHas
noarpynmna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJEKTPOHHBIM 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, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YHCIy U COCTaBy YYAacCTBYIOIIMX B pPEaKIHU



BEIIECTB, N0 TEIIOBOMY 3(P(hEKTy, 0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OIMNKUCAHUE
NpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS JJICKTPOJUTUYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OallaHCca 3TUX PEaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUSI XWMHUYECKHUX TMPEBpAlICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJEeMEHTa 1o Qopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOM  MOCyAol |
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIOIINE  KAadyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYCCKUX BEIIICCTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3YYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO Yyacos
Ne HaumeHoBaHuUe pa3iesioB H JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumusa — BakHas 00J1aCcTh
11 ©CTECTBO3HAHUS U 5 0 2 bubnnorexa [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
BemiecTBa u XumMuieckue bubmuoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6 0 0
00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAHHMAX https://m.eds00.ru/7f41837¢
OCHOBHBIC KIIACCHI bu6nunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTuHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/elioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoreka [IOK
2.1 4 0 1
aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 brbmmorexa [TOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX Bt LOK
nOIMoTeKa
2.3 VA- A 7 0 1
DIICMEHTOB TpyIIbI. A3OT, hocop it i https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . py ) post https://m.edsoo.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

. bubnuorexa [JOK
3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHIeCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Hroro no pasneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
[Ipenmer xumuu. Ponp XuMuu B KU3HU bu6mmorexa [IOK
1 1 0 0
yejioBeka. Tesa U BelecTna. https://m.edsoo.ru/ff0d210c
5 Ilonamue 0 memooax no3Hanus 6 1 0 0 bubmuoreka [JOK
xumuu https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
paboTHI B 1a0OPaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 1
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTele BemecTBa U cMecH. CIIocoOBI bu6mmoreka [IOK
4 . 1 0 0
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa LHOK
. PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBL I MOIICRYITHL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1
8 POCTRIC I CHOMHBIS BEcCTRa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6mmorekxa [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YICHHUE https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
1 X .B
0 mmiecias gopmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTtHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 Qu3uueckue u Xumuueckue A6J1eHusl. bubnuorexa [JOK
Xumuueckan peaxkyusn https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCiI0BHsI IPOTEKAHHUS bubnnorexa [HJOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKkon coxpanenus maccol geujecms. bubnunorexa [JOK
Xumuueckue ypasnenus https://m.edso00.ru/ff0d3b88
Brruncnenust KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHHUSIM XUMUYECKUX bubmmorexa [OK
» . P https://m.eds00.ru/ff0d5708
peaxiuit
Kitaccupukanust XMMUYEeCKHX PeaKIIHid
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 bubmmorexa LIOK
H FHCT Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHHA
20 KonTponpHas padora Nel mo Teme bubnmnoreka [JOK
«BeliecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3dyx — cmecw 2azo6. Cocmas bubnnorexka [JOK

6030yxa. Kucnopoo — snemenm u

https://m.edsoo.ru/ff0d448e




npocmoe éeuiecmeo. O30n

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B
23 1aboparo I/II/Ii I OMLII_HJIerH(f:ZTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoi
24 peaKIuy, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yrojb U METaH).
25 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubmmorexa [JOK
P Ay, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[TpakTiaeckast pabota Ne 3 mo Teme
26 «1P[0J'I YeHHUe 1/112061/1 aHue Kuciopozaa bubmmorexa [OK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
08 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo0.ru/ff0d4ddo
bubmuorexa [JOK
2 IT
o OFUITHE O KHCAOTAX 1 colix https://m.edso0.ru/ff0d50d2
30 Crioco0sbI moTy4eHust BOA0po/ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[Ipaktuueckas pabora Ne 4 o Teme
P P bu6mmorekxa [IOK
31 «Ilomyuenue u cobupanue BoJ10po/ia,

HU3YUYCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Moutsipabiii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o6bpEma, KonuuecTBa
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [JOK
. " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brrancnenust 005EMOB ra3oB 1Mo
34 ABHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBL. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
WHJIUKATOpax. https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbleHHbie
37 Y HEeHAChI peHHbIIe) acTBopsl. MaccoBas bubmmorexa LOK
B P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeAeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTponsHnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKAIIUS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u xumuueckue ceoiicmea
41 KUCTIOMHBIX, OCHOBHBIX U bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
amgpomepnvlx 0Kcuodo0s
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmoreka [JOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca




43 Honyuenue u xumuueckue ceolicmea bubnunoreka [HOK
OCHOGaHUL https://m.edsoo.ru/ff0d67ca
44 Kucaorsi: cocras, kiaccupuxkanus, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
bu6 OK
46 CIOCOOBI ITOJYyYEHUS, XUMUYECKHE nommorexa L
. https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
«OCHOBHBIE KJ1aCChl HEOPTraHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u crucTeMaTu3alus 3HaHu|
B i https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme Eub OK
oTeka
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX nommoreka L1
o https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KJIacCUpUKAITTU Eub OK
nonroTexa
51 XMMHYECKHUX 3J€MEHTOB. [loHsiTHE O 1
IpYIITaX CXOHEIX SEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepronnueckuii 3aKOH U BuG OK
nonroTexa
52 [Tepuonnueckas cucTeMa XUMHUYECKUX 1
LM https://m.edsoo.ru/00ada52c
anementoB J[. . Menneneesa
bubnmoreka [JOK
53 [lepuoael, rpynmsl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52c




Ctpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04YeK
55 aToMOB 3JieMeHTOB [lepuoanueckoit buGnnorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl Jl. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA 10 €ro MOJIOXKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena.
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. J[. M. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpaKAaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 Honnas xumuueckas c6i3b https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysipHas XUuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH, okHCICH!S https://m.edsoo.ru/00adae28
63 OKHCIHTENBHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakiuuu https://m.eds00.ru/00adb076
64 OKUCIHATENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuotexa [JOK




((CTpOCHI/IC aromMa. XMMHYECKas CBA3b»

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

66 PesepBHbIit ypoK. 1 bubnmoreka [JOK
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 Hrorosast KoHTpoJIbHAS paboTa 3a Kypc 1 bubnunoreka HOK
8 kiacca https://m.edso00.ru/00ad9ch2
68 Pe3epBHBI ypOK. 1 bubnunoreka [HOK
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara nu¢ppoBbIe
Tema ypoka Kontpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 0 0 bubnnorexa [HJOK
XHMHYECKUX dieMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHX JIIEMECHTOB 1 0 0 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U U THIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayOneHne 3HaHUA 1 1 0
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Krnaccudukanus XuMruueckux 1 0 0 bubnuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
Ilonamue o ckopocmu xumuueckou

7 eakyuu. [loHATHE O TOMOTEHHBIX U 1 0 0 bubmorexa HOK
pearuu. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[TonsATHE O XMMHYECKOM PAaBHOBECHH.

8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1 0 0 bubmmorexa [OK

P, . P https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE




XUMHYECKOI'O paBHOBECHU A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopua snekmponumuueckoi
10 ouccouyuayuu. Cunvnoie u ciadole bubnmorexa [IOK
Huamu. https://m.edsoo.ru/00adcd68
INNeKMPOaUNLbl
11 MoHnuble ypaBHEHUS PEAKIIUN bubnmorexa [IOK
yp peakt https://m.edsoo.ru/00add448
Xumuueckue ceoiicmea Kuciom u
12 OCHOGAHUIL 8 c6eme NPeodCcmag1eHul bubnnoreka [JOK
00 31eKMpoaUmMuUYecKoul https://m.edsoo.ru/00add5d8
ouccouuayuu
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubnmorexa [IOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTAYECKON JUCCOIHAITTT
14 Ilonstue o ruapoanse coje bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
ITpaktrueckas padora Ne 1.
16 «Il’jemeHHe 3I<cnpe UMEHTAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «DIIEeKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa LOK
P a AT https://m.edsoo.ru/00addec0
XUMHUYECKHE PEeaKIIMH B PACTBOPAX»
Obwasa xapakmepucmuka
“ P P . bubmuorexa [JOK
18 2a102eH06. XumuyecKue ceoicmea

Ha npumepe xnopa

https://m.edsoo.ru/00addfe2




Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOJyYCHUE bubmmorexa [JOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmorexa HOK
Y . ’ https://m.edsoo.ru/00ade348
U3y4deHue e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OUH U3 bubmmorexa LOK
P ’ https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
99 Oowan xapakmepucmuka bubnunoreka [JOK
anemenmos \ | A-zpynnut https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnunoreka [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkrue U XMMHUYeCKre CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckre 1 XUMUYECKHE CBOMCTBA bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 ITOJIyYEHUS CEPHOM KUCIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNe https://m.edsoo.ru/00adec8a
OKpYKarolIel CpeJibl COeTMHEHUSIMU
cepbl
97 Brruncienne MaccoBOM TOJIH BEIXOOa bu6mmorekxa [IOK

MPOIYKTA pEAKIINU

https://m.edsoo.ru/00adec8a




Oowaa xapaxmepucmuka
anemenmog N/ A-zpynnuvi. A3om,

bu6mmoreka [IOK

28 acnpocmpanenue 6 npupooe.
pacrpocmp PUpoce, https://m.edsoo.ru/00adeea6
dusuueckue u xumuueckue
ceolicmea
Ammuak, e2o puzuueckue u
29 XumuuecKue ceoiicmeda, noyyenue bubmmorexa LIOK
» oy https://m.edsoo.ru/00adf004
U npumeHeHue
[IpakTuueckas padora Ne 3 mo Teme
30 «[TomyueHre aMmMHaKka, U3y4eHUE €ro bubmmorexa [JOK
Y 1Y https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTa, €€ (PU3MIecKue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonvzoseanue numpamoes u coneii
AMMOHUA 6 Kauecmee MUHEPaIbHbIX
32 000penuil. XUMHUIECKOES bubmorexa HOK
yooop ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u
33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ¢)®IE3HEIe)CKHe " bubmmorexa [JOK
p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B
34 Ka4yeCcTBe MUHEPATLHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE MPUPOIHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
PO, pactipoctp bubnmoreka [JOK
35 npupoje, Gpu3ndeckue 1 XUMHYECKHe

CBOWCTBA

https://m.edsoo.ru/00adfd9c




Oxkcuapl yriaepojaa, ux GU3nIecKue u
XMMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36 DKOJOTUYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHast KUCiI0Ta U €€ CoNn bubmmorexa [JOK

https://m.edso00.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
"[losydyeHne yriekucioro rasa. bubnuoreka [IOK

38
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemnuuii u ero coequHeHus bubnmorexa [IOK
https://m.eds00.ru/00ae080a
IIpakTryeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHECHHUSI»

KontponbHast pabota Ne3 o reme
42 «BaxxHelnme HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mrast xapaKTepUCTUKA XUMHUECKHIX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckasi CBSI3b U bu6mmorexa [IOK
MeTaJUIM4ecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

44 XHUMHU4YECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK




DIIEKTPOXUMHUYECKUH P
HaIIpsHKEHUN METaJUIOB

OO6mume crmocoOb! MoTydeHUs
meTaiuioB. CruiaBel. Beruncienus mo

https://m.edsoo.ru/00ael1156

45 ABHEHMSIM XMMHYECKUX PEeaKIUi bubmorexa LOK
P PEARIHT, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIOB bubmorexa LIOK
PP https://m.edso0.ru/00ae1278
bubmuoreka [JOK
47
Iesnoutie MeTantE: https://m.edso0.ru/00ae14b2
48 Okcubl ¥ THAPOKCUBI HATPUS U bubnnoreka [JOK
KaJus https://m.edso0.ru/00ae14b2
49 [lenoyno3emMenbHbIE METaIbI — bubimmoreka [IOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeUHESHNS KalbLIHs bubmorexa [JOK
g H https://m.edsoo0.ru/00ae15e8
51 O06o001IeHre B CUCTEMaTH3 A
3HAHUH
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
IlIpakmuueckana paboma Ne 6 no
o bu6mmorexa [IOK
53 meme ""JKécmxocmub 600b1 u
. https://m.edsoo.ru/00aelae8
Memoowl eé ycmpanenusa'
bu6mmorexa [IOK
54 A i
JTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

%6 Aeneso https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnunoreka [HOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNe U CUCTEMATU3AIIHS
3HAHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuorexa [JOK
«BaxxHeume MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brrumcnenus o ypaBHEHUSM
XUMHYCCKHUX PEaKIIHid, €CJIN OJIUH U3
50 pearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HaHUU
Kontponbnas padota Ne4 o teme
62 «Bakneime MeTaIbl ¥ UX
COCJIUHECHHU S
63 BemectBa u Mmarepuassl B bubmuorexa [JOK
MMOBCEIHEBHOM KWU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennu bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE 1 bubnuorexa [IOK




cucremMarusanuia 3HAHWUM

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

HToroBast KOHTpOJIbHASA paboTa 3a bubmumoreka [IOK
67 1
Kypc 9 kiacca https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o0IeHHE 1 1 bubnunoreka HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 kinace/ Pynsuruc I'.E., ®enpaman @.I'., AkiimonepHoe o0IIECTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenieHre»

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

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

2. Pynzutuc I'.E. Xumust: 9 xin.: yue6.11s obmeodpaszopar. Yupexaenuid / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

3. I'apa H.H. Xumus: 3anaunuk ¢ «mnomoiHukom»: 8-9 kiaccsl / H.H. I'apa. —
M.: IIpocsemienue.
4, Pamneuxuit A.M. Xumus: aupaktaueckui wmarepuain: 8-9 kin. / AM.

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

6. boposckux T.A. Tectsl o xumuu. [lepBoHavaibHbIE XUMUYECKUE TTOHSATHS.
Kucnopon. Bomopoa. Boma, pactBopbl. OCHOBHBIE KJIacChl HEOPTaHUYECHX
coenuHenuii: 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
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