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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIIMU IPENOoJaBaHus Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xumuu Ja€T MpeACTaBICHUE O IeNsix, oOued crparerun oOyueHwus,
BOCIIMTaHUSI U Pa3BUTHUS OOYdYalOLIUXCSl CpEeACTBAMM Y4YEOHOrO IpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPpUBAET paclpeesieHue ero mo kjiaccam U
CTPYKTYPUPOBAHHUE 10 pa3jesiaM U TeMaM MporpamMMbl 110 XMMHUH, ONPeesieT KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH y4eOHOTO
polecca, BO3pacTHBIX OCOOEHHOCTEHN 00yUyaroImuXcsl, ONpeAensieT BO3MOKHOCTH NMpeaMETa s
peaninzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHsl, a TakKe TpeOOBaHMI K pe3yinbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE Ilejied M3y4eHMs] NpeaMeTa W OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIbHOU
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHHE XUMUU CIIY’)KUT OCHOBOM JUIsl (JOPMUPOBAHUS MUPOBO33PEHUS 00yUaloIerocs, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpPMUPYEMbIE XUMHEH
MIPeJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM YCTOMUMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allMd BO3MOXHOCTEH JiIsl camopa3BUTHS U (opMuUpOBaHUS
KYJIBTYpBbl TMYHOCTH, €€ 0011ei 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOH  JEATENbHOCTH,  SKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
po(hecCUOHAIBHON 1eATENIbHOCTH;

3HaKOMHUT €O CIEeUUM(UKOM HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJI51/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, SBJSETCA OTBETCTBEHHBIM 3TarloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aloIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUM XMMHUHU 00ECHEeuMBaIOTCS cHeuu(UKON coieprkaHus
y4eOHOTO NpeaMeTa, KOTOpBIM sIBISETCS MEJarornyeckd aJanTHPOBAHHBIM OTPaXKECHUEM
0a30B0il HayKH XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromuMUCs CUCTEMBI NepBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MOHATUN OPraHUYECKOW XUMHH.

CtpykTypa colepaHHsl IpOrpaMMbl 10 XMMHHM C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CozpepkaHue CKIAIbIBAETCS U3 CUCTEMBI NOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XMMHYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCA Ha OCHOBE JMIIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEIOBATENbHO OT OJHOTO YPOBHS K JPYyTroMmy,
BBIMIOJTHAS (DYHKUUU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUSI U3yJaeMbIX BEILIECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPENCTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHKE €€ CHUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee H3YYEHHBIX YYeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUN OPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITeTbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3aJiaya y4eOHOTO MpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HAHUS MPH U3YYEHHUH BEIIeCTB U XUMHUUYECKUX PeaKkIuil, B
(GbopMHUpOBAaHMM ¥ Pa3BUTUU [O3HABATENbHBIX YMEHHH W HX MNPUMEHEHHMH B Y4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHNUH MpaBUil O€3011acHOrO
oOpalleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
pUOOpENH TaKue 1EeJH, KakK:

— (hopMUpOBaHNE MHTEIIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIBHOMY HPHUHATUIO peIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIMUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTb OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHe OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HAaHU,
(OopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XMMMH;

— olecrieyeHue yCIOBMH, CIOCOOCTBYIOIMX HPUOOPETEHUIO OOYYaIOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NeSATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue odmell PyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBAThH SIBJICHUS OKPYXKAIOIIETrO0 MHpa, UCHOJb3ys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE IPU HU3YYEHUM XHUMUH, MPUMEHATh HX HpPU pEHIeHUH MpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATEILHOCTH,

— (hopMupoBaHue y 00y4aronMXCcsl F'yMaHUCTUYECKUX OTHOIIEHUH, IOHUMaHUs [IECHHOCTH
XUMUYECKUX 3HAHUHM A1 BBIPAOOTKU HKOJIOTUYECKH LEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 370POBbS M OKPYKAIOWIEH MPUPOIHON
Cpelsl;



—pa3BUTHE MOTUBAIUH K 00Yy4EHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIIPAaBICHHOCTH AaJbHEUIIETO 00yIeHHUS.

OOmiee yuCIO 4acoB, OTBEACHHBIX JJIsl M3YYEHHs] XUMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaniser 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezieno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).

COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTtBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux saemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COECIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 2JIeMEHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHABI XMMHYECKOW CBSI3UM. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTALIUYECKOW PEmIETKH U BHUJA XUMHUYECKOM
CBSI3H.

Knaccudukanus w1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KiaccaM HEOPraHWYECKUX COEIMHEHUM, MeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMU4eCKUX peakiuil Mo pa3IudHbIM MpU3HAKaM (110 YUCIy U COCTaBy
YUacCTBYIOUIMX B pEakIUM BEUIECTB, IO TemIoBoMYy 3(deKTy, M0 H3MEHEHHUIO CTeleHen
OKHCIICHUsS] XUMHUYECKUX JIEMEHTOB, M0 OOpaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[Tonatue o ckopocTH XUMHUYECcKou peakiuu. [ToHsTHE 00 O0OpaTHMMBIX M HEOOPATUMBIX
XMMHMUYECKUX peakuusx. IIoHATHE O TOMOrEHHBIX M TIeTEpOreHHbIX peakuusax. [loHsarue o
karanuse. IloHsaTe o XxXuMudeckoM paBHOBecHH. DakTOpbl, BIMAIOIIME Ha CKOPOCTb
XMMHMYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, 3JIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIbHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTEIIBHO-BOCCTAHOBUTENIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOro OanaHca.

Teopust 2MEKTPOIUTHYECKON IUCCOLMALUU. DJIEKTPOJIUTBHI U HEIIEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeEXaHM3M JHCCOLMALIMM BEUIECTB C PA3NIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp auccounanuu. CuiabHbIe U Cl1a0ble 3IEKTPOIIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUSI IMPOTEKAHUS peaKklMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJIEH B CBETE
IPEJCTAaBICHUNA 00 3JIEKTPOJUTHUYECKONW Jucconmanuu. KauecTBeHHble peaklMM Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pEaKkUuu OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLMALUT
KHCJIOT, IIeJo4Yed M cojei (BO3MOJKHO HCIIOJIb30BAaHUE BHIECO MAaTepHalioB), IMPOBEACHUE



OTIBITOB, WJTIOCTPUPYIOUINX MPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJCICHHE Tra3a, OOpa30BaHHE BOJbI), OMBITOB, WIIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil (rOpeHHe, peakluu pas3lokKeHHs, COEAUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOIIBIO KaueCTBEHHBIX pPEaKUMH Ha HOHBI,
pelIeHNEe FKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHS

OOmiass xapakrepucTuka TajnoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C METaUlaM{, HEMETaJlUlaMHu,
miesnioyamu).  Xioposojopona. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JleicTBre XJIopa U XJI0pOBOJAOPOIa HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
U UX HaX0XJCHHUE B IIPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHH okucieHus. CtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCTIOpO/ia U Cepbl. AJUIOTPOIHbIE MOAU(UKAIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI CEphl Kak
MIPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(oOmme kak mpeAcTaBUTENS Kiacca KUCIOT M crneuuduueckue). XUMUYECKHE peaklHH,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOoJdydeHHs cepHo KuciotTel. [Ipumenenue
cepHo# kucioThl. Cou cepHOM KUCIOThI, KadeCTBEHHAs peaklys Ha cyibdaT-uoH. Haxoxaenue
ceppl U €€ COoeAMHEHUH B TMpHpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapaktepuctuka dieMeHTOB VA-rpymnmbl. OcCoOGHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWE B Mpupoie, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopot azota B mpupoae. AMMHAK, ero (GU3NIECKUe U XUMUUYECKHUE
CBOICTBa, Moyy4yeHue u npumeHeHne. Colm aMMOHUSA, UX GU3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHenue. KadecTBeHHass peakuusi Ha MOHBl aMMOHHUS. A30THas KUCIIOTa, €€ IMOoJIydyeHue,
¢dbusznueckue M XUMHYECKHE CBoiicTBa (0OIIMEe Kak MpEeACTAaBUTENsl Kiacca KHUCIOT H
cnenuduueckue). lMcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpenuii. XuMH4ecKoe 3arpsi3HEHHE OKPYXKAroIIel cpebl COeTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3MyXa, MOYBbI M BOA0EMOB). Dochop, amioTponHble MOAUPUKAIIH
dbocdopa, busnyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XMMUYECKHE CBOICTBa, mosiyueHue. McmombzoBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31neMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJEepo]i, alUIOTPOIHbIE MOIU(DUKALIUN, PACIPOCTPAHEHUE B
npupoje, pusnveckre U XUMHUECKUe cBoricTBa. Ancopouus. KpyroBoport yriaepoaa B mpupoe.
Oxcuppl yriepona, ux (pusnueckue U XMMHUYECKUE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTydeHHEe U MPUMEHEHHEe. DKOJIOTHnYecKue MmpobieMbl, CBs3aHHbIE ¢ OKcHaIoM yriepoaa (IV),
TUIoTe3a I100aIbHOTO MOTEIVICHHUs KIUMaTa, MapHUKOBBIN 3¢ ¢dekT. YroiapHas kuciaoTa U eé
CONM, UX (U3MYECKHe W XMMHUYECKHE CBOICTBA, MOJydyeHHE M TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lcmonb3oBaHue  kapOOHaToB B OBITY, MEAMIUHE,
ITPOMBIIIJIEHHOCTH U CEIILCKOM XO351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COCTUHEHUAX YyIiepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJEH, 3TAaHOJI, TJIMLEPHUH, YKCycHas kuciora). [IpupoaHbie



WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, HMPUPOAHBIA Tra3, HEPThb), MPOAYKTHl HX IepepabOTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIITICHHOCTH. [IOHATHE 0 OMOIOTUYECKH Ba)KHBIX BEIECTBAX:
KHUpax, OenKax, yrieBoJaXx — W HX pPOJM B JKM3HHM YeJIOBEKa. MarepuanbHOE eIUHCTBO
OpraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUECKHE CBOWCTBA, TMOJyYeHHE H TPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmwue mnpeacraBieHuss o6 oxcuue kpemuus (IV) u
KpeMHueBoil kucinote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOWTENBHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembr
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE 00pa3ll0B HEOPTaHMYECKUX BELECTB, CBOMCTB COJISHON KHUCIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPHUA-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (pU3NYECKUe U XMMHUYECKHE CBOMCTBA rajOreHOB W MX COETUHEHHH (BO3MOKHO
HCI0JIb30BAHME BUJECOMATEPHUATIOB), O3HAKOMJIEHHE C 0Opa3laMu XJIOpUAOB (TajJlor€HUIOB),
O3HaKOMJIEHHE C oOpa3luaMu cepbl U €€ COEeIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHHE
BHJIEOMATEepHasoB), HaAONIIOJEHHE Tpollecca OOyriauWBaHHMS  caxapa TOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEpHOM KUCJIOTHI, U3y4eHHE XMMHYECKUX CBOWCTB pa30aBIIEHHOMN CepHOil
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOI peakuuHu Ha cynb(arT-uoH U HaONIO/IeHUE MpH3HaKa eé
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3MUYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEIAUHEH Uil
(BO3MO’KHO HCIIOJIb30BaHUE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U GochopHBIX ynoOpeHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U Qocdar-HOH M H3Y4YEHHE NPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHME BUJICOMATEPUANIOB), M3yYEHHE MOJIENed KpUCTAaUIMYECKHX PEIIETOK aiamasa,
rpadguta, ¢yaIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHe, cCOOMpaHue, paclio3HaBaHue
U U3yYEHHE CBOMCTB YTJIEKHCIOTO rasza, MpOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIMKAT-UOHBl W HW3Y4YE€HHE IMPHU3HAKOB MX MPOTEKAaHUs, O3HAKOMIICHHE C MPOJIyKIIHeH
CIJIMKATHON MPOMBIIIJICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a7a4y Mo Teme «BaxHeiimue
HEMETAJLJIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepuCTHKa XUMHUYECKHUX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUM HX
nosnoxenus B [lepuoanueckoil cucteme xumuyeckux sniemeHToB [l. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTamnudeckas CBs3b M MeTaNIM4Yeckas KpUCTaTUYecKast
pemérka. DNEKTPOXUMHUYECKUM psA HampsbkeHuid MertamioB. dusnueckue U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl moxydeHus mMeTaioB. [loHATHE O KOPpO3UU METaNIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTaldb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[lenouynsie MeTamibl: ojoxkeHue B [lepuoanyeckoil cucreMe XuMUYECKUX 371€MEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaxO0XAECHHE B Npupoae. PU3NUECKUE U XUMHUYECKHE
CBO¥CTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUABI HATpus U Kanus. [IpumeHeHue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[lleroyHO3EMENBHBIE METAJIBI MAarHUM W KalbLMi: MoJiokeHue B Ilepuoamyeckoi
cucreMe xuMuueckux aneMmeHtoB JI. M. MenzeneeBa, cTpoeHHE HMX aTOMOB, HaXOXKJIEHHE B
npupoje. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MarHus W Kajblusd. BaxHelmme coequHeHUus
KaJblMs (OKCHUJ, THIPOKCU, COH). ZKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.



Antomunuit: nonoxxenue B Ilepuonmueckoil cucreme xumuueckux siemeHtros JI. U.
MenneneeBa, CTpOEHHE aToMa, HaXoKJeHUe B npupoje. Ousndeckre U XMMUYECKHE CBONCTBA
aMOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCH/IA ATFOMUHHUSL.

Keneso: mnonoxenue B Ilepuoanueckor cucreme xumudeckux saemeHto [l .
MenneneeBa, CTpOEHHE aToma, HaxOXJAeHHe B npupoje. Pusnueckue 1 XMMHYECKUE CBOMCTBA
xene3a. Okcupnpl, ruapokeuspl u conu kenesa (II) m xenmeza (III), ux cocras, cBoiicTBa u
[IOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C o00pa3laMy METallIOB M CIUIaBOB, WX (PU3MYECKHMMH CBONCTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIOJb30BAaHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEMCTBUS OKCUAA KAJIbLIMSI U HATPUS C BOJIOM (BO3MOXHO MCHOJIb30BaHUE
BUJIEOMATEPUANIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUs »Kele3a B
KHUCTIOpo/ie  (BO3MOXHO  MCIOJb30BaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUSA
KaueCTBEHHBIX PEaKIIMil Ha MOHBI: MarHus, KajblMs, aFOMUHUA, IUHKa, kene3a (I1) u xenesza
(IT), menu (II), HaOnroeHre U OMMCaHKE MPOILIECCOB OKPAILIMBAaHUS MJIaAMEHU MOHAMU HaTpus,
KaJusl U KaJibliig (BO3MOXHO KCIIOJIb30BaHHE BUIEOMATEPUANIOB), UCCIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aJJIOMUHUS U THIPOKCUA [IMHKA, PEIIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BakHelmme MeTajlTbl U UX COCAMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaibl B IOBCETHEBHOM JKM3HM ueioBeKa. be3omacHoe HCIoJIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momomib Nnpu XHMHYECKUX OXKOrax u
OTpaBJICHUSIX.

XuMHYecKoe 3arpsi3sHEHHE OKpYyKarollei cpeapl (MpenenbHas JoMmycTUMasi KOHIEHTpalus
BemecTs, naiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIoB MaTEPHAIIOB (CTEKJIO, CIIJIAaBbI METAIIOB, TIOJIMMEPHBIC MAaTEPUAJIBI).

Meostcnpeomemmwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSA3EH MPU U3y4YEHUU XUMUU B 9 Kilacce OCYILECTBISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUN, Tak M MOHATHIA,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccUpuKanus,  MEePUOAUYHOCTb,  HAOJIOACHHE,  SKCIIEPUMEHT,
MOJENUpPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN 2PPEKT, TEXHOJIOTHSI, MaTEpUaJIbL.

®duzuka: Marepus, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKUN 3apsl, MPOBOAHHUKH, MOJIYIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKAsh peHIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, CoJHIIE.

buonorus: ¢otocuntes, npixanue, Ouocdepa, sKocucTEMa, MUHEpalbHbIE YI0OpeHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIILHBIE BELLIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, MOJE3HbIE
HCKOIIa€MBIE, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHUS NPOTPaMMbl OCHOBHOTO 00miero o0Opa3oBaHus
JOCTUTAIOTCS B X0€ 00yUeHHs] XMMUU B €MHCTBE y4eOHOM M BOCIUTATEIBHON JIEITETLHOCTH B
COOTBETCTBUM C  TPAIUIHOHHBIMH  POCCHUHCKAMH  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPAaBWJIAMH M HOPMAaMHU TIOBEACHUS H
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINY 00YJaOIIIXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PAaCHIMpPEHHE OTBITAa ACATEIHPHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoOTHYECKOT0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMALMEH O MEPeNOBBIX NTOCTHKEHHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2)rpaskaIaHCKOro BOCIIUTAHUS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOW,
y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W JAPYTMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HON COBMECTHOM JIEATEILHOCTU IIPU BBIIIOJIHEHUH Y4EOHBIX, TI03HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHYECKMX SKCIEPUMEHTOB, CO3JAHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOILIM B Ipoliecce 3TOH y4eOHOM IesITeIbHOCTH, TOTOBHOCTH
OLICHUBaTh CBOE IOBEJIEHHE U TOCTYNKH CBOUX TOBApHUILEH C MO3ULMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUM MOCTYIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33pDEHUYECKME  MPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKH U COCTABISIOIIME OCHOBY JUIS
IIOHMMAaHMUs  CYIIHOCTM HayyHOW KapTHMHBl MHpa, IHPEACTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOJHON CpelNod, 0 posn
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIpPABJICHHbIE Ha IOJIydeHHE HOBBIX 3HAHUHM IO XMMHH,
HEoOXoAuMBbIe Ul OOBACHEHMsI HaONIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENIbHOMH,
MHGOPMALIMOHHOMN M YUTATENbCKON KYJIbTYpPbI, B TOM UHCIIE HABBIKOB CaMOCTOSATEIBHONW paboThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypOH, AOCTYMHBIMH TEXHHUUYECKUMH CpEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTUHA;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JI0O003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M HCCIEIOBATEIbCKON NIEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHs 00yueHMsI B JaJIbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTHU JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pOBbIH 00pa3 >KW3HH, OCO3HAHUE MOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpeOJIEHUS aJKOToJisl, HApPKOTHKOB, KYpPEHHs), HEOOXOJAUMOCTH COOIIOAECHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUH C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M peambHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUIECKOMY MU3YUEHUIO MPOGECCHI U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
Tpydy U pe3yjbTaTaM TPYAOBOM JCSATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBHIOOP WHIAMBUIYATbHOW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOoHaNbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJTAITUPOBATELCS B IIPOPECCHOHATBLHON CPE/IE;

6)3K0/10rH4€ecKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIecO000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30IaCHOTO MOBEJEHUS IPU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIMX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble TPH U3YYCHUH XUMUH, I PEHICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIECHUS YPOBHS SKOJIOTUYECKO I
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKHX MPOOJeM U IMyTeH MX PEIICHHS
MOCPEJCTBOM METOJIOB XHUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITO3HABATENbHOM, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTampenMeTHBIX Pe3yiIbTAaTOB BBIACISAIOT 3HAYMMBIC 1T (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUMOTe3a, (akT, cUCTeMa,
MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HaHUHM U3 ATUX IPEeaAMETOB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpCalbHble yueOHBbIE NEHCTBHUS (ITO3HABATEIbHbIC,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpbIe 00OecreuyrnBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJICHUS MPU OCBOCHMM 3HAHMIA:
pacKpblBaTh CMBICT XMUMHUYECKHX MOHSATHHM (BBLIEIATH WX XapaKTEpHbIE IPHU3HAKHU,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHITHUSIMHU), UCIOIH30BATh MOHATUS Ui OOBSICHEHUS
OTIeNbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKauu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIUBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHBIE, 1eyKTUBHEIE,
10 aHAJIOTUH ), JIENIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

YMEHHE MPHUMEHSTHh B IMpOLIeCCe MO3HAHMS MOHATHUS (IPEeaMETHbIe U MEeTallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIOJIb3yeMble B XHUMHH, NPEoOpa3oBBIBATH LIMPOKO
MPUMEHSIEMbIe B XUMHH MOJIeJIbHBIC MPEACTaBICHUS — XUMUYECKHI 3HaK (CUMBOJI DJIEMEHTA),
xuMmuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakuu — TMpU pelIeHnd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHX MOJEIbHBIX MPEACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIE MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKUUl, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCaX U SABICHUSIX.

ba3zoBble uccienoBare/ibCcKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHHS, a
TAaKXKE B KA4eCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MPUOOpETEHUE OMbITA TO IUIAHUPOBAHUIO, OPraHM3AIMH W TPOBEACHUIO YYCHUYECKUX
IKCMEPUMEHTOB, YMEHHE HAOIIOIATh 32 X0JJOM MpOIlecca, CAaMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GOpMyIUpoBaTh OOOOIICHWS W BBIBOJBI 1O pe3yiabTaTaM IPOBEAEHHOTO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(OPMAIIHIO Pa3IHYHBIX BUJIOB
1 (OpM IMPEICTABICHHSI, TTOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHUS, CIpPaBOYHBIC TOCOOMs, pecypchl MHTepHETa), KPUTHYECKH
OIICHUBATH MMPOTUBOPECUUBYIO U HEJJOCTOBEPHYIO HMH(OPMAIINIO;

YMEHHE IPUMEHSTh Pa3JInIHBIC METOJIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe HH(pOpMAIHH H
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUTS BBITIOJIHEHUS YICOHBIX U TTO3HABATEIBHBIX 33149
OTIPEJICIEHHOTO THITA, MPHOOPETEHUE OTBITa B OOJACTH WCIOJIB30BAaHUS WHOOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIBTYPOH aKTHBHOTO HMCIIOJIH30BAHMS PA3TMIHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIpeICTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH peEIlacMble 3aJIa4l HECJIIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSIMU;

YMEHHE WCIOJb30BaTh W AHATU3UPOBATh B IPOIECCe YUSOHOW M HCCIEA0BATEIhCKOMN
JESITeILHOCTH HH(POPMAIIHIO O BIUSHUYU TPOMBIIUICHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYXKAIOIICH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHHUsS 3aJaBaTh BOMNPOCH (B XOJe nuajgora W (Wiu) JTUCKYCCHUU) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATh NOJy4YeHHbIE PE3YAbTaThl TO3HABATEIBHON AESITETLHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJAbTAaTOB BBIMNOJHEHUS XUMHUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JAOOPATOPHON pabOThI MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABAaTENbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELISHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKM (0O0CyxkaeHHus, OOMEH MHEHHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHUEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LU AEATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHMPOBaTh U MpPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBHIOMPATH
HaumOonee H(QEeKTUBHbIE CHOCOOBI  pemieHus y4eOHbIX M TO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEUIOKEHHBIM aITOPUTM JEHCTBUI MpuU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEI[ECTBAX U PEAKIUAX, OI[EHUBATh COOTBETCTBHE IMOJyUEHHOTO PE3ylibTaTa 3asBIIEHHOU IIeNu,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEATIaraeéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pE3yIbTATOB IO OCBOCHHUIO O00S3aTENBHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOrpaMMOi, BBIIEISIOT: OCBOSHHBIC



oOyJaromuMHCsT Hay4yHble 3HAaHUS, YMEHHUS W CHOCOOBI JeHCTBUMH, cnenuduyeckue s
IpeIMeTHON obnactu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYyaLlUsX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OyUAIOIINUXCS YMEHHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpOJHas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHAs M MOJIEKYJSpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJsS XUMHYECKOIO
JJIEMEHTAa B COEJUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKkius, KjJacCupUKaus
peaxkuuii: peakluu COeAMHEHMs], peaKLIUU Pa3JIoKEHUs, PEaKIMN 3aMELICHHs, PeaKIUU
0o0MeHa, 9K30- U SHA0TEPMHUECKUE PEAKIUH, TETIOBON 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToMma, aToMHasi OopOuTaib, paJuyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAsl CBSA3b, MOHHAsl CBS3b, MOH, KATHOH, AHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIEHTHAsE KOHLIEHTPALUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATUH M NPUMEHSTh 3TH
MOHSATHS TPU ONMMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlIeHHs (OpMyJ BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTIPEIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
ONpeNieIEHHOMY KJIacCy COEIUHEHHH 1o QopMmynam, BHJ XUMHYECKOH CBS3H
(KoBaJIEeHTHAsl M NOHHAs1) B HEOPTraHUYECKUX COETUHEHHUSAX;

packpsiBaTh cmbicha Ilepuoanmyeckoro 3axkona [[. M. MenpaeneeBa: neMOHCTpUPOBATH
[IOHMMAaHHUE IMEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKMX JIEMEHTOB OT MX
nonokeHus B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ileprnoauueckoil cucteMsl
XMUMUYECKHUX 3JEMEHTOB: pa3ziMyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obouHas noarpynna (b-rpynma)», manble u Oonbliue NEPUOIbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucrema XUMHYECKUX
aneMeHToB JI. 1I. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAMHM CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(uIUpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (M0 YMUCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
shdexty);

XapakTepu30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PAa3TUUHBIX
KJIaCCOB,  IOATBEpPXKJas ONHMCAHME IPUMEpPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAaHUS XUMUYECKUX IIPEBPALICHUN B Pa3JIUYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 10 (hopMysie COeAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOIUTH PACUYETHI 0 YPAaBHEHUIO XUMHUUYECKOMN pEaKLnu;



MIPUMEHSATh OCHOBHBIEC ONEPAIlMU MBICIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TPUYUHHO-
CIEACTBEHHBIX CBS3€d — JJII M3YYECHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLH,
€CTECTBEHHO-HAyYHblE  METOJbl  [O3HAHUS  —  HAOJMIOJIEHHE,  U3MEpPEHHE,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIM U MBICIIEHHBIN);

ClieoBaTh IMpaBWJaM TIOJIb30BaHUS XHMHYECKOM TMOCy/I0NM ©  JabopaTOpHBIM
0o0Opy/OBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C IOMOIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNIEnH, METUIIOPAHXK U JPYTHeE).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHSATHH: XUMHUYCCKHHA DJIEMEHT, aTOM,
MOJIEKYJa, HOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIIEHOCTD, CTETEHh OKHCICHHS, XHMHUYECKash PEaKIHs, XHUMHUYECKast
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTUYECKasl JUCCOLMAIUS, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHUMHYECKOe paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pEeaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHWTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPOINHUs, aM(pOTEPHOCTh, XHMHUECKas CBS3b
(KoBajieHTHAsi, HOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas peméTka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, MpeAeiabHO J0MyCcTUMas
koHueHtpamus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTh 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIUKY JJISi COCTaBJIeHHS (OPMyN BEIIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTPENeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XHUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSX PA3IUYHOTO COCTaBa, IMPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysiaMm, BUJI XUMUYECKOW CBS3U (KOBaJieHTHas, MOHHAs,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COCJMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbiBath cMbici [lepuognueckoro 3akona JI. . MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMUMAaHHE: ONMUCHIBATh M XapakTepu3oBaTh TabiuuHyo dopmy lleprnoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnonarpymmna (A-
rpymnmna)» u «mnobounas mnoarpynmna (b-rpymma)», maneie u  OOJNbIIME TMEPUOJIBI,
COOTHOCUTb 0003HaueHHUs, KOTOpble HMEITCS B TNEPUOJUUECKOW Tabmuue, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX DJIEMEHTOB (COCTaB U
3apsia spa, oolee YUCIIo MEKTPOHOB M PACHPEETICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB OJJIEMEHTOB M HX
COEIMHEHUH B TpeJeax MalbIX MEPUOOB U TIABHBIX MOJATPYII ¢ YIETOM CTPOCHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 4YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
3pexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMHYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOIIME U cHeuu(pUuYecKkue XWMHUYECKHE CBOWCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBECPKAAA OIMMCAHUC IMTPUMEpPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHBIE U COKpPAILEHHBIE YpaBHEHUS peaKlUii HOHHOrO OOMEHa, YpaBHEHMsI peakiui,
MOATBCPXKAAOMUX CYHICCTBOBAHUC T'€HETUYECKON CBSI3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpheIBaThb CYMHOCTH OKHCIWUTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/'I MmoCcpeaAcCTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOXHOCTU
MMPOTECKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIISIPHYIO U MOJISIPDHYIO MAaCChbl BEIICCTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINH;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHYECKOW TIMOCYIOW W J1abOpaTopHBIM
0o0OpyJIOBaHMEM, a TaKXKe TpaBWiIa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUSAMH 110 BBIITOJTHCHHUIO Ha60paTOpHBIX XHUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HMOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYNHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaONIoJeHHe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM nupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHSL. bubmoreka [IOK
1.3 8 1 1
XHUMHUYECKUE PEAKIIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2.HeMeTasIbl M UX cOeANHEHUS
)1 OO6mast XxapaKTepUCTUKAa XUMUYECKUX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
s Obmas Xapi;(;:pHCTI/IKa X(I/;MI/I‘ICCK.I./IX ] BuGmorexa IOK
. JJIEMEHTOB -rpynmsl. Cepa u eé
26 P https://m.edsoo.ru/7{41a636
COEIMHEHUS
vy | S | | oo
' DIIEMEHTO PYIHIBL. ASOT, HOCROP https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 2 | ’ bubnuorexa [IOK
' aneMeHToB IVA-rpynnsl. Yraepoa u 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
https://m.edsoo.ru/7f41a636

KPEMHUI U UX COCTUHEHUS

2.5 [Tonyyenue HemeTamIoOB
2.6 O0600menne teMsl "Hemeramisr"
Hroro no pazgeny 29
Paznen 3.MeTaJsIbl U UX COEMHEHUA
bubmmoreka [{OK
1 7 4
3 ObmyHe CROCTRA METAILIOR https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 B 5 1
3 KHEHUIINE METAJJIBI M UX COEAUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpy:Kaomas cpeiaa
4.1 BemecrBa 1 MaTepuasl B JKM3HH YeI0BEKA 2 bubmorexa [IOK
' Hl P https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

9 KJIACC

KoauuecTBO 4acos

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
Tema ypoka Kontpoabubie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH s
padoThI padoTsI pecypchl

[Iepnoanueckuil 3aK0H.

| [Tepuoanueckas cuctema | bubnuotexa [JOK
XUMUYECKUX deMeHToB /1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa

, | e e

. 06.09.2023 | https://m.edsoo.ru/00adb6bb

TIEPBBIX TPEX MTEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubnuotexa [JOK
HEOPraHUYECKHUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckou CBSA3U U THIIEI | bu6moreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponpnas padorta Nel o reme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAaHHUM OCHOBHBIX Pa3/IeiIOB Kypca 19.09.2023
8 Kiacca»

5 | ot oo prameians 1 bimorera LLOK
PEAKTII TO'P 20.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7| peam, Tomemeo rouoremax | 1 Bmorera L1OK
PEAKIHL. 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX

2 IloHsATHE O XUMHYECKOM | bu6mmoreka [JOK
paBHOBecUH. DAKTOPBI, BIMSAIONIINE 27.09.2023 | https://m.edsoo.ru/00adc28c



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

Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

pCaKknuu B paCTBOpaAX»

paBHOBECHs
9 OKHCIUTENTBHO- bubnuoteka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTUUECCKOMN
10 I[I/IC(I))OIII/IaIII/II/I.pCI/IJ'IBHI)IC 1 crabbie bubmrotexa LIOK
04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHsI peaKkuil brbmiorexa LIOK
10.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KHCIIOT B
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MPEACTABICHHI 00 bubmorexa OK
. 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
14 [TonsiTue o ruapoIM3e coJieit bubmorexa [JOK
18.10.2023 | https://m.edsoo.ru/00add9d4
L5 O0001IeHrEe U cUCTEMATU3 AL bu6mmoreka [JOK
3HAaHUHU 24.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX Bubmmorexa LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTtposneHas padota Ne2 o teme
17 «QIIEKTpOJINTHYECKAs bubnuorexa [IOK
Jucconyanusa. XuMHUYEeCKue 07.11.2023 | https://m.edsoo.ru/00addecO
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OOmast xapakTepuCTHUKA

bubnuoreka [IOK

18 FasIOrerOE. XHMIMCCKHe CRoRCTR 08.11.2023 | https://m.edsoo.ru/00addfe?
Ha MpuMepe Xjaopa
Xnoposogopoa. CoasHast KUCIIOTA,
19 XI/IME‘-IGCI)(II/I: Cf}IOﬁCTBa IIOJIyYECHHE Brbmiorexa LIOK
’ ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padora Ne 2 o
20 TepMe «Honyqelfne COJISTHOM Bubmrotexka LIOK
. . 15.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3yICHHE €€ CBOUCTRBY
BrruncieHus mo ypaBHEHHSIM
21 XUMHYECKUX peazﬁnﬁ €CII OTUH bubmorexa [IOK
’ 21.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
” OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHTOB VIA-Tpymimb 22.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(BUKAITTT
” cepnl. HaxoxaeHue cepol 1 e€ bubnuorexa [JOK
COCJIMHEHUH B MIPUPOJE. 28.11.2023 | https://m.edsoo.ru/00adeb64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poI, CTPOCHHUE
24 (bnznqefmrl)e Ilf; xnf/mqecéne Bubmrorexa LIOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Kcuabl cepbl. CepHas KUCIIOTa,
25 gl/ISI/I‘II[eCKI/Ig u )S/Il\fl/l‘l@CKI/I@ , Bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK
IIOJIyYE€HHS CEPHOM KUCIIOTBHI. 06.12.2023 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKaroLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

Briuncienne MaccoBor 10U

bu6mmoreka [IOK

27 BBIXO0/Ia MTPOJIYKTA PEAKIIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
aneMeHTOB VA-rpynimsl. A30T,
28 pacrpoCTpaHeHHE B PUPOJIC bubmrotexa LIOK
’ 13.12.2023 | https://m.edsoo.ru/00adeeab
(bu3HyecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero usnyeckue u
29 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE bubmmorexa LOK
’ 19.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMECHEHHUE
[Ipaktrueckast padota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubnuorexa LOK
. ’ 20.12.2023 | https://m.edsoo.ru/00adf180
W3Y4EHHE ero CBOMCTB»
a1 A3oTHas KucioTa, e€ Gusndeckue bubnuorexa [JOK
1 XMMUYECKHUE CBOWCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX
32 ynoOopenuii. XuMuueckoe ’ Bubmrorexa LIOK
. 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEeH cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u
13 dhocdhopnas kuciaora, pusnyeckue bubnunoreka [JOK
1 XUMHAYECKHUE CBOMCTRA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
34 Hcnonw3oBanue pochaToB B bubnuoreka [IOK
KaueCTBE MUHEPAIBbHBIX 10.01.2024 | https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hochaTamu

Yraepon, pacipocTpaHEHHE B

35 npupo e, Gu3HIecKue u Bubmrotexa LIOK
. 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunpl yriaepoja, ux pusudeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TPOOIeMBI Bubmrotexka LIOK
’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 VYronpHas KACIOTa U €€ CONU bubmmorexa LOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o
18 teme "[lonydeHue yriiekuciaoro bubnuorexa [JOK
raza. KauectBeHHas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[IepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKI/IX BEIIECTBaX KakK O Bubmrorexa LIOK
30.01.2024 | https://m.edsoo.ru/00ae054¢e
COCIMHECHUSX YTIIepo/ia
40 Kpemuuii u ero coequHenus bubmmorexa OK
31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
A1 Pemienne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue 06.02.2024 | https://m.edsoo.ru/00ac0bf2
HEMETaJUTbl U KX COSTUHECHUS»
KonTpoinbHas padoTta Ne3 o teme
42 <<Ba>K1;J{eI7ImHe EeMeTaJ‘IJ‘IBI 15 870.4 Bubmmorexa LIOK
07.02.2024 | https://m.edsoo.ru/00ae0el8

COCAUHECHU A
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OOmast xapakTepuCTHUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTajuindeckas CBA3b U

bu6mmoreka [IOK

43 MeTaJJIn4yecKasi Kpucrauindeckas 13.02.2024 | https://m.edsoo.ru/00ae103e
pewmérka. Pu3nyeckre CBOKMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUECKUN psifl bubmiorexa LIOK
. 14.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
MetaiutoB. CriiaBel. Berauncienns
45 10 YpaBHEHUSIM XUMHYECKHIX Bubnmorexa [IOK
N 20.02.2024 | https://m.edsoo.ru/00ael 156
peaKIuii, eCliv OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnuorexa LOK
21.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
7 Hlenorrete meTants: 27.02.2024 | https://m.edsoo.ru/00ae14b2
43 OKcupl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 IlenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaJIbIIMA U Mardui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Bakueiiime coequHeHUS KaJIbUA bubmorexa [IOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cucTeMaTrU3amus
3HAHUI 12.03.2024
50 JKEcTkoCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHHS 13.03.2024 | https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o

bubnuoreka [IOK

53 ToMC JKECTROTE BOfEl 1 MCTOZH 19.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6mmoreka [IOK
> Ao 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHUIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 Aeneso 03.04.2024 | https://m.edsoo.ru/00aeld86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenes3a (II) u xxenesa (I11) 09.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o0meHNe U CHCTEMAaTH3AITHS
3HAHUH 10.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3a7a4 1o teMe «BaxHeimme 16.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHECHHUS
Breruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 W3 pEareHTOB JaH B M30BITKE WIIH bu6mmoreka [JOK
COJEPKUT IpuMecH. Beruucienus 17.04.2024 | https://m.edsoo.ru/00ael750
MaccOBOM JIOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHUU 23.04.2024
KonTposnpHas padota Ne4 o teme
62 «BaxHeune MeTaJlbl U UX 24.04.2004

COCAUHECHUA»
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63 BemecrBa u matepuaisl B | bubnuorexa [IOK
IIOBCEIHEBHOM JKM3HU YE€JI0OBEKA 30.04.2024 | https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY’Karollel Cpe/ibl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnpe xumuu B perieHnn | bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM 08.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE 1 | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 14.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 15.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCTeMaTH3alus 3HaHUH 21.05.2024 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 9 xinacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIImoHEpHOE 0OIIECTBO

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






