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MNOACHUTEJIBHASA 3AIIMCKA

O01masi xapakTepucTuKa Kypca

[Iporpamma kypca «XuMusg B D3KCIEpUMEHTaX M 3aJadax» (mainee —
IporpaMma) cocTaBiIeHa /Ui § Kjlacca Ha OCHOBE MOJIOXKEHUH U TpeOOoBaHUi:

—  @enepaibHOIO0  rOCYJIAapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAApTa
OCHOBHOro 00miero oOpa3oBaHusi (yTBEpXKIEH NpuKa3oM MuHuUCTEpCTBA
npocsetienus Poccuiickoit ®deneparuu ot 31 masg 2021 r. Ne 287);

— ®enepanbHOil  00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOIO  OOILEro
obOpazoBaHus (yTBepkJeHa nmpukazoM Munmnpocsemenus Poccun ot 18.05.2023 Neo
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

IIpu  pa3paborke  mporpaMMbl  HCHOJB30BATUCH  CJeAYHOIIHE
HOPMATHBHBbIEC IOKYMEHTbI:

— VYka3 Ilpesunenra Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparernn Hay4YHO-TEXHOJIOTHYECKOTO pa3BUTHs Poccuiickont @enepanumy;

— KommekcHblii MmiaH MEpOoNnpusATHA MO  TOBBIIIEHUIO  KayecTBa
MaTEMaTUYECKOT0 U €CTECTBEHHO-HayuYHOTOo oOpa3zoBanus Ha nepuoa 1o 2030 roga
(yrBepxkaeH pacnopsokeHueMm IIpaButenscrBa Poccuiickoit ®depepanuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyanpHOCTh Kypca «XHUMUS B dKCHEPUMEHTAX M 3a/adax» o0yCIIOBIEHA
HEOOXOIMMOCTBIO pa3padOTKU CHEUATIbHBIX IPOrpaMM OOYYEHHUS U BOCIUTAHUS,
CIIOCOOCTBYIOIIMX TOBBIIIEHUIO KadyecTBa MAaTeMaTHYEeCKOr0 M €CTECTBEHHO-
Hay4yHOro oOpa3oBaHMs, B TOM YHCIE NPEIyCMATPUBAIOLIMX YIIIyOJICHHOE
U3y4eHHue yuyeOHOro npeamera « XuMus».

[IpemyiaraeMplii Kypc AOIOJHSET M PacIIMpsAeT MNPOrpaMMy Kypca XUMUU
0a3oBoro ypoBHs. Peanusaius nmporpaMMbl MO3BOJUT BBINTH 32 paMKH M3y4YEHUS
XUMHH Ha 0a30BOM YpOBHE, HCHOIB3ys (OPMBI, OTIUYHBIE OT YpPOUHBIX, U
o0ecreunTh yriyOJICHHOE HM3yY€HHE XHMHHM Ha YPOBHE OCHOBHOIO OOULIETrO
o0pa3oBaHUs.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHu3aluilo  pa3HooOpa3HOU
NESATENBHOCTH OOYYaloIIMXCsA, UX AKTUBHOCTh M CAMOCTOSITEIbBHOCTh, COYETAET
UHAMBUIYAJIbHYI0O M TPYNIoOBYI0 palOoTy, mpeamnojaraeT MNpPOEKTHYIO U
UCCJIEI0BATEIBCKYIO IEATEIBbHOCTD.

B mepByro ouepens mporpamma yzenseT oco00€ BHUMAHHUE BBINOJIHEHUIO
0o0yJaronMMuUCs XUMHUYECKOTO OJKCIIEpUMEHTa — J1a0OpaTOpHBIX ONBITOB U
IPAKTUYECKUX PabOT, YTO MO3BOJUT UM Ha MPAKTHKE U3YYUTh 3aKOHOMEPHOCTHU



MPOTEKAaHHUs] XUMUYECKUX IMPOLECCOB, PA3BUTh MPAKTUYECKHE YMEHUS U HABBIKU
IJIAHUPOBAHUS, TOATOTOBKHM, MPOBEACHUS, aHAIM3a U  HUHTEpHpeTaluu
MOJIYYCHHBIX  JKCIEPUMEHTAIbHBIX  PE3YyJbTAaTOB, HAYYUTHCS  MPUMEHSTH
TEOPETUUYECKHUE 3HAHUS JIJI1 OOBSICHEHUSI XUMUUECKUX MPOLIECCOB, MPOUCXOISIIINX
B TOM YHCJIE B CUTyalMsX >KU3HEHHOTrO Xapakrtepa. OCO3HAHHOE BBIMOJHEHUE
XUMUUYECKUX JKCIEPUMEHTAIbHBIX padoT OyJeT CrnocoOCTBOBATH MOBBIIMICHUIO
MOTHUBAIIMU K U3y4YEHUIO XUMUHU. [IporpamMmoil mpeaycMOTpEHO TaKke pElIeHUE
00y4JaronMMuCss KauyeCTBEHHBIX W KOJHMYECTBEHHBIX 3aJaUpaziIMYHBIX THIIOB U
YPOBHEH CIOKHOCTHU. BBIMNOJHEHHI0O XMMHUYECKOTO 3KCIEPUMEHTA U PEIICHUIO
3amad  00s3aTENBHO JOJDKHO TPEIIIECTBOBATh 3HAKOMCTBO OOYYAIOIIUXCS CO
CBSI3aHHBIMH C HUMU 3JIEMEHTAMU COJICPKAHUSI.

Heas 1 3a1a4n Kypca

enp maHHOW mporpamMMbl — OOECTIEUUTh HUHAMBUIYaTbHBIE MOTPEOHOCTH
oOyJaromuxcsi B M3y4YEHHMM XUMUU B YCIOBUAX, KOrJa YydeOHbIM 1UiaH
o0pa3oBaTenbHON OpraHU3alMK PEeIyCMaTPUBACT M3yUeHUE y4eOHOro mpeamera
«Xumus» TOIBKO Ha 6a30BOM YPOBHE.

[Ipennaraemas  mporpaMma  Y4YUTHIBA€T  IICHXOJOTO-TEAAaroruyeckue
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu ooOyvaromuxcs. Ee
OCBOEHHE CMIOCOOCTBYET Pa3BUTHIO Y O0YUYAIOIIUXCSl UHTEpEca K U3YUECHUIO XUMUU
u chepaMm JEATEIBHOCTH, CBSI3aHHBIM C XHMMHEH, MOTHUBAIIMM K OCO3HAHHOMY
BBIOOPY  COOTBETCTBYIOLIETO MNpoQuiiss U  HANpaBIECHHOCTH  JlajJbHEUIIETro
00yueHus.

HN3yuyenue Kypca HanpaBJieHO HA ()OPMUPOBaHUeE:

— CHCTE€Mbl XMMHUUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOMU
KapTUHBI MHUpPA, KAK OCHOBBI JJii NMOHUMAHHS XUMHYECKOM CTOPOHBI SIBJICHUMN
OKPYXKaroUIEro MUpa, OCBOCHUE SI3bIKa HAYKU;

—  UHTEJUIEKTYaJbHBIX CHOCOOHOCTEM H HMHTEpPEcCOB OOydYarommxcs, Ha
IpoJoJKeHne 00ydeHHsl Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

B pamkax pemieHMsi OCHOBHBIX 32724 MNPOrpaMMbl [0JIKHO ObITH
o0ecmeveHo:

— mnpuobmeHne oOyJaronmxcss K CaMOCTOSITEIbHOW TI03HABaTEIbLHOU U
UCCIIEIOBATEIBCKON NESITEIbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;

— (hopMUpOBaHNE MOTUBAILIUU U PA3BUTHUE CIIOCOOHOCTEN K U3YUCHUIO XUMUMU;

— (¢opmupoBaHue oO0mEeld QYHKIMOHAIHLHONM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKpY>KaloLlIEro Mupa, UCIOJIb3ysl 3HAHUS M OMbIT, MOJYyYECHHBbIE MPHU H3YYEHUU
XUMUHU, TPUMEHSITh HMX MPU pEIIeHUH MpoOjeM B TMOBCETHEBHOW KU3HU U
TPYJIOBOM JESITEIbHOCTH;



— OCO3HaHHE OOYYAIOIIMMUCS I[IEHHOCTH XMMHYECKHUX 3HAHMM B KU3HU
YEJIOBEKA, MOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYPbl, HEIPUSATHE JIEUCTBUM,
MIPUHOCSIIIUX BPEIl OKPYIKAIOLIEH CPEAE U 3J0POBBIO JIFOJIEH;

— MpUOOpeTeHNE 00YUYAIOIIMMUCS OIbITA CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIINM ), HEOOXOIUMBIX JJIsl pa3IMYHBIX BUJIOB JICSITEIHHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Ipolecce

Januplii Kypc OyIeT Npelsio’keH oO0ydaroluuMmcs B KadyecTBE OJHOTO W3
cymiecTByromux 1o BbiOopy.llporpamma kypca «Xumusi B OIKCIEPUMEHTaxX U
3a/1auax» pacCUMTaHa Ha pealn3alvio B TeueHue 17 yueOHbIX 4acoB,B § Kiacce.

[Iporpamma kypca «XuMHSI B SKCIEPUMEHTAX W 3ajayax» HampaBlieHa Ha
JTOCTHKECHUE pEe3yJIbTATOB, KOTOpBIE JOTIOTHSIOT 151 YTIIyOJISIIOT
chopMmynupoBaHHbIe B PeaepaibHON paboueli mporpaMme 1o yueOHOMY MpPeIMETY
«Xumust» (0a30BBIN YPOBEHb) TPeOOBaHMS K MPEIMETHBIM pe3yJIbTaTaMm.

®opMbI  AEATENBHOCTA OOYYAIOMIMXCA TPEyCMaTPUBAIOT AaKTUBHOCTh H
CaMOCTOSATENbHOCTh, COYETAIOT WHIMBHAYAIbHYI0 U TPYNIOBYIO palOOTHI.
CTpyKTyprupOBaHHE TEMATUYECKOrO IJIAHUPOBAHUS B MPOTPAMME COOTBETCTBYET
MOPSANIKY HM3YyYCHHs] Pa3[eioB M TEM XWMHH Ha 0a30BOM YPOBHE B OCHOBHOU
HIKOJIE .



COJEPXKXAHUE KYPCA «XUMMUS B SJKCIIEPUMEHTAX U 3ATAYAX»

8 KIIACC

Paznea 1. IlepBoHavaibHble XMMUYECKHE IOHATHS

XuMHsI — BakHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTUYECKON JIeATeTbHOCTH YenoBeka. [Ipeamer xumun. Ponb xumun
B JKM3HU YeJIOBeKa. XHMHUS B CHCTEME HayK. Tena u BemiecTBa. DU3MUECKHE U XUMHUUYECKUE CBOWMCTBA BEILECTB.
ArperatHble cocTOsiHUS BewlecTB. [IoHATHE O TEOPETMYECKUX M SMIIMPUYECKUX METOJIAaX IO3HAHUS B €CTECTBEHHBIX
Haykax. [IpencraBineHust 0 HAy4HOM MO3HAHUU HAa SMIMPUYECKOM YPOBHE. SI3bIK XUMUHU.

[Tonsitne 0 Meromax pabOTHI ¢ XUMUYECKUMHU BerecTBaMu. O00Opy0BaHUE MIKOIBHOW XMMHYECKOUW J1abopaTopuu.
[IpaBuna 6e30macHOro 0OpalleHus ¢ BEIECTBAMU U JJaAOOPATOPHBIM 000PYJOBAaHUEM.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 1eMEeHThI. [IpocThie 1 cliokHbIE BellecTBa. MeTasuibl 1 HEMETaILIbI.

Xumuueckas Gopmyna. OTHocuTenbHass aToMHasi macca. OTHOCUTENbHas MOJEKYJIsipHas Macca. MaccoBasi 1o
XUMHUYECKOTO AJIEMEHTA B coequHeHnu. Haxoxaenue npocreiiieil ¢opMyIibl BEIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonuuectBo BemectBa. Moinb. Momnspuas macca. Pacuersl mo dopmynaM XUMHYECKUX coeAuHeHuil. MomsipHast
Macca CMecu BemiecTB. MonbHasi 0 XMMHYECKOro dJIeMEHTa B coeuHeHuu. Haxoxkaenwe mnpocrteiien (hopMyIIsl
BELIECTBA MO MOJIBHBIM JOJSM 3JIEMEHTOB.XHMMHUYECKAsl PEaKIUsl M €€ MPU3HAKU. YCIOBHS MPOTEKAHUS XMUMHYECKUX
peakuuii. XUMUYECKHE YPAaBHEHUS. THUIIBI XMMUYECKUX peaKUui. PacdeTsl M0 XMMUYECKUM yPABHEHHUSM.

IKchepumenmanvbHoe usydeHue ewecms U A61eHUl:

— IlpaBuiia paboThI B J1aGOpaTOpUK U MPUEMBbI 00pallleHUs ¢ Ja00paTOPHBIM 000PYAOBaHUEM.

— Habmonenre Pu3nyeckux U XUMHUYECKUX SBICHUM.

— Habntonenue v onucanre NpU3HAKOB MPOTEKaHUSI XUMUYECKUX PEAKIUIl pa3HbIX THUIIOB.

Pemenue pacueTHbIX 3a7a4 1o (opmysiam U ypaBHEHHUSAM XUMHUYECKHX PEaKIMi Pa3iMuHOTO YPOBHS CIOKHOCTHU, B
TOM YHCJIE OJIUMITHATHBIX.

Pa3zpnes 2. BakHeiiuue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB



Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akoH ABorajapo. MosspHbiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTD
razoB. OmpenelieHHe OTHOCHUTEIBHOM MOJIEKYJISIPHOW MacChl Ta3000pa3HOI0 BEIIECTBA IO M3BECTHOM OTHOCHUTEILHOMN
I0THOCTH. OOBbEMHBIE OTHOILIIECHUSI Ta30B MTPU XUMUYECKUX PEAKIUSX.

Kucnopoa. Oxcuppl.

TemnoBoit 3¢ PeKT XuMHUUECKON peakluK, TEPMOXUMHUUECKUE YPABHEHHUS, DK30- U SHJOTEPMUUYECKUE PEAKIIUH.

Bonopon. IloHATHE O KUCIOTAaX U CONAX.

Xumuueckue cBoiictBa Bojbl. [lonstre 06 ocHoBanusx. [lonsitue 00 nHIUKAaTOpAX.

Oxkcunpl.  Knaccudukamuss  okcuaoB: — cojeoOpasyiomue  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEepHbIE) U
HecoJieo0pasyrolue.

du3nyecKre U XapaKTepHbIE XUMAYECKUE CBOMCTBA OKCHIOB. [lomydenue okcnuaos.

[TonsaTHE O TUAPOKCUIAX — OCHOBAHUSX M KUCIOPOJCOAepKaluxX kuciaorax. Kucinorsl. @uznueckue U XUMHUECKUE
cBolicTBa KUCIOT. [Tomyuenue kucnot. KucnoTel B mpupojie, TPUMEHEHHE BaXKHEUIIIUX KUCIIOT.

OcHoBanusi. Knaccudukainus ocHOBaHUH: 11€J109M U HEpacTBOpUMbIe ocHoBaHMs. [llenoun, ux cBoiicTBa U criocOObI
nostyueHusi. HepacTBopuMble OCHOBaHHUS, UX CBOMCTBA M CLIOCOOBI MOITYUYEHUSI.

AmdotepHocTb. [ToHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U MOTyUCHHUE.

Conu. ®u3nueckue U XapakTepHble XUMHUECKHE CBoMCcTBA. [lomyueHne comnen.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEUHEHHUIA.

JKcnepumenmanvHoe uzyueHue euecme U A6J1eHUlL:

— O3HakomIIeHHE ¢ 00pa3liaMu OKCUIOB U ONTUCAHUE UX CBOWCTB.

— B3aumoaencTBue KMCIOT ¢ MeTalJIlaMH

— [IpuroroBiieHHE pACTBOPOB C ONPEIEIEHHON MAaCCOBOM 10JIEH PACTBOPEHHOTO BEIIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U LIEI0YEH C MOMOIIBIO HHIUKATOPOB.

— B3auMopencTBre KUCIIOT ¢ METaJJIaMU, peaklui HeuTpanuzauuu. Peakuys HedTpanu3anmmu.

— B3aumoelictBue pactBopa cepHoil KucioThl ¢ okcugom meau(1l).

— [lony4yeHne HEPACTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOWCTB.

— BeITecHEHME OTHOTO MeTajuIa IPYIUM U3 pacTBOpa COJIU.



— B3auMmopencTBre ruIpOKCHIa IMHKA C PACTBOPAMU KUCIIOT U LIETIOYEH.

— PelieHne 3kcriepuMeHTaNbHBIX 3a7a4 Mo TeMe « OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEIUHEHUIN.

Pemenune 3a1au ¢ HCNOIB30BaHUEM MTOHITUIA «MACCOBAs JOJISI BEIIECTBA B PACTBOPE»

Pemenne pacdyeTHbIX 3a/1a4 10 YPABHEHHUSIM XUMUYECKUX PEAKIIUNA PA3HBIX TUIIOB U YPOBHEW CIIOKHOCTH.

Paszpnes 3. llepunoanuyecknii 3axoH u [lepuoanyeckasi cucreMa xumuyeckux djiaemenToB /I.LA. Menjaeieena.

Ctpoenue atoMoB. OKUCIUTEIBbHO- BOCCTAHOBUTEJIBHBIE PEAKIIUU

[Tepuonnueckuit 3akon [[.M. Menneneea. Ctpoenue atomoB. CocTaB aTOMHBIX sjaep. DUMUYECKUN CMBICI
MOPSAJIKOBOTO HOMEpPA, HOMEpa mepuofa W rpynmsl d7eMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
XUMHUYECKUX 31eMeHTOB [lepnonnueckoi cucremsl .M. MenaeneeBa: pacnpeneneHue 3JIeKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM, TIOYPOBHSM U opOuTaisim. @usndeckuii cMbich [lepuoamaeckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHSI pPaJAuyca aTOMOB XHMHUYECKUX 3JJIEMEHTOB, METAUIMYECKUX W HEMETATIMYECKUX
CBOWCTB IO rpymmnaM W nepuoaaM. M3MeHeHue KUCIOTHO-OCHOBHBIX CBOWCTB COCAUHEHUNW XUMHUYECKHX 3JIEMEHTOB B
[IepUOJax M rpymmax. XapakTepuCTUKa XMMHUYECKOI0 3JIEMEHTA 10 ero mnosioxxkeHur B llepuonmueckon cucreme J1.1.
Menpgeneesna.

Crenenp okucienusa. OrnpenelieHUe CTENEHEW OKWCICHUS aTOMOB B OWHApHBIX CoeIUHEHUSIX. OKHUCIUTEIHHO-
BOCCTAHOBUTENbHbIE peakiuu. CoCTaBIECHUE YPABHEHHN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMl M pacCTaHOBKA B
HUX K03(PPUITMEHTOB METOIOM AJIEKTPOHHOTO OasiaHca.

JKCHEePUMEHTAJbHOE H3yYeHHe BelleCTB U SIBJICHUIM:

— O3nakomiieHME C O0Opa3llaMM METaUIOB UM HEeMeTaUloB. MoJeaupoBaHUE CTPOEHUSI MOJIEKYJ MpPH TOMOIIU
PHCYHKOB, MOJICJICH, SJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.

— OnpITel, WUIIOCTPUPYIOLINE OKHUCIHUTEIBHO-BOCCTAHOBUTEIbHBIE peakUMU. PemieHue pacueTHsIX 3aaad 1o
dbopMyram U ypaBHEHUSIM XUMHUUYECKUX PEaKIUi pa3HbIX TUIIOB U YPOBHEW CJI0KHOCTH, B TOM YHUCJIE OJUMITUATHBIX.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI



Peanuszanus mporpaMMbl Kypca «XuMUSI B OKCIIEpUMEHTaX U 3ajayax» HampaBlieHa Ha o0ecredeHHue JTOCTHKEHUS
00y4aroMMUCs TUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe eochumanue:

— IPOSIBJICHUE LIEHHOCTHOIO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY U UCTOPUUYECKOMY HACIIEJIUIO;

— NOHMMaHUE 3HAYEHUs] XMMHUYECKON HayKH B KM3HU COBPEMEHHOro OO0IIeCTBa, B pa3BUTUU SKOHOMHMKHU Poccun u
CBOEI0 PErnoHa;

— CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpMalued O MEepeOBBIX JOCTIKEHUSAX U OTKPBITHSIX MHUPOBOH U
OTEYECTBEHHON XUMUH;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) epaxcoancko2o 80CNUMAHUL:

— IIPEACTaBICHUE O COLMAIBbHBIX HOpPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLICHUMM B  KOJUIEKTHBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIE0BATENbCKOM, TBOPUECKOW M JPYrUX
BUJIAX JI€ATEIIHOCTH;

— TOTOBHOCTh K Pa3HOOOpPAa3HON COBMECTHOM NEATENbHOCTH MpPH BBINOJHEHUU Y4YeOHBIX, MO3HABaTEIbHBIX 3a/ad,
BBIMOJTHEHUH XUMHUYECKHUX KCIIEPUMEHTOB, CO3JJaHIH YUEOHBIX POEKTOB;

— CTpEMJICHUE K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIN B IpoLecce yueOHOW AeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAapHUIIEH C MO3ULMU HPABCTBEHHBIX M IMPABOBBIX HOPM C yYE€TOM OCO3HAHMS
MIOCJICICTBUIN ITOCTYNKOB;

3) popmuposanue yenHnocmu HayyHO20 NOZHAHUA:



— MHUPOBO33PEHYECKUE IPEACTABICHHUS O BEIIECTBE M XMMUYECKOM pPEaKLUUH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U HEOOXOAUMBIE JUIsl TOHUMAHMSI CYLITHOCTH HAyYHOU KapTUHBI MUPA;

— OCO3HaHUE [IEHHOCTU HAYYHOTO MO3HAHUSA ISl Pa3BUTHSI KQXKIOTO YETIOBEKa U MPOU3BOJUTENbHBIX CHJI 00IIECTBA B
LIEJIOM, POJIK U MeCTa HayKh «XHUMHs» B CUCTEME Hay4YHBIX MPEJCTABICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI,
B3aMMOCBS35X YEJIOBEKa C IPUPOJHOM U TEXHOJIIOTHYECKOU CPENOM;

4) socnumanue Kyn1bmypul 300P08bs:

— OCO3HaHUE IIEHHOCTH *U3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKA Ha 370pOBBIM 00pa3
KU3HH;

— O0CO3HAaHUE HEOOXOAMMOCTH COOJIIO/IEHUS MPaBWII OE30MACHOCTH MPHU OOpAIlllEHUU C XUMHUYECKUMH BEIIECTBAMHU B
y4€OHBIX U KU3HEHHBIX CUTYaLIHSIX;

5) mpyooesoe socnumanue:

— (popMUpPOBaHUE [IEHHOCTHOTO OTHOUIEHMSI K TPYIOBOM JEATEIBHOCTH KaK €CTECTBEHHON NOTPEOHOCTH YEJIOBEKA U K
UCCJIEI0BATENBCKOM JEATENBHOCTH KaK BEICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE UHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM 4Hcie K TpodeccusiM HayuyHOU cepbl, OCO3HAHHE
BO3MOXHOCTH CaMOpeann3aluu B 3Toi cepe;

6) sxon02uneckoe socnumarue:

— OCO3HAHUE HEOOXOAUMOCTH OTHOLIEHUS K MPUPOJIE KaK HCTOYHUKY >KU3HHU Ha 3eMJie, OCHOBE €€ CyILeCTBOBAHUS;

— IpUOOPETEHHE ONBITA INIAHUPOBAHUS TOCTYIIKOB M OLEHKH X BO3MOXHBIX MOCJIEICTBUN JJIs1 OKPYKAIOLIEH Cpeibl;

— CHOCOOHOCTh MPUMEHSTh 3HAHUS, MOJy4yaeMble MPU HM3YyYEHUM XHUMUH, A PEIIEHUs 3ajad, CBA3AHHBIX C

OKPYKaroUIEH CpeIon;



— AKTUBHOE HENPUATHUE JICMCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIECH CPEJIE;

— FOTOBHOCTbh K YYaCTHIO B TPAKTUYECKOMN AEATEIHbHOCTH SKOJIOTUYECKOM HAITPABICHHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

1. ITo3HaBaTe/IbHbIC YHMBEPCAJTIbHBIC YYeOHbIE 1eHCTBUS

1) ba3oBble JJornyecKue JeiicTBHU:

— pacKpbIBaTh CMbICII XUMUYECKUX MOHITUHN (BBIIEIATh UX CYIIECTBEHHbIC PU3HAKHU, YCTAHABINBATh B3AUMOCBS3b C
JIPYTUMH TIOHSATHUSMM);

— aHANIW3UpOBaTh, CpPaBHUBATh, 0000IIaTh, BHIOMPATh OCHOBAaHWUS IS KIAacCU(DHUKAIMM W CHUCTEMAaTH3aIliu
XUMHUYECKUX BEUIECTB U XUMUYECKUX PEAKIII;

— yCTaHaBJIUBATh IPUYUHHO-CJICICTBEHHBIE CBSI3U MEXITY 00bEKTaMH U3YUECHUS,

— CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, IETyKTUBHBIE, 10 aHAJIOTUH);

— IpeyIaraTb KPUTEPUHU U BBISBIISATH O0IIKME 3aKOHOMEPHOCTH Y MPOTUBOPEUHS B U3yUaEeMbIX MpoOIleccax U SBICHUSX;

— JienaTh BBIBOJIBI W 3aKJIOYCHHS; YMEHHMS TPUMEHSTh B TMPOLECCE TMO3HAHUS TMOHATUA (MPEeIMETHbIC W
METarnpeJMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCIOJIB3YyEeMblE B XHWMHUH, TMPEOOpPa30BBIBATH MOJICTHHBIC
npeACTaBIeHUs (XUMUYECKUM 3HAK, XUMHUYecKas (opmysia, ypaBHCHHE XUMHUYECKOW PEaKIuu) MPH PEIICHUH Y4eOHBIX
3a7ad4;

— XapakTepHu30BaThb M3y4Yae€Mble XHMHYECKHE BEIIECTBA M XHWMHYECKHE PEAKIUH C YYETOM MOJIEIbHBIX
IIPEACTABICHUMN.

2) bazoBble HCCIIEI0BATEIBCKUE IEUCTBUSA:



— IPUMEHATh METOJbl HAy4YHOI'O ITO3HAHUS BELIECTB U SIBICHUW HA OMIIMPUYECKOM U TEOPETUYECKOM YPOBHAX B
y4eOHOM MO3HABATEILHON M MPOEKTHO- UCCIIEI0OBATEIHCKON JEATeIbHOCTH;

— aHANMM3UPOBaATh (PAKTHI, BBIABIATH U (POPMYIUPOBATH MPOOIEMY, OMPEACNATh LEeIb U 3aJaud, COOTBETCTBYIOIINE
pELICHUI0 MPOOJIEMbl; NpearaTh ONUCATENBHYI0 WIM OOBACHUTENbHYIO THIIOTE3Y M OCYILIECTBISATh €€ IPOBEPKY;
IPOBOJUTh HM3MEPEHUS HEOOXOAMMBIX NapaMeTpPOB, BBIYMCIEHUSA, MOJAEIMPOBAHUE, HAOIIOJEHUS U HKCIEPUMEHTHI
(peasibHbIE M MBICJIIEHHBIE), CAMOCTOSITENIbHO MPOTHO3UPOBATh PE3YyJIbTaThl, (OPMYJIUPOBATh 0OOOIIEHUSI U BBIBOJBI IO
pe3yibTaTam MpPOBEIEHHOTO OMbITa, UCCIEI0OBAHUS, COCTABIATh OTUYET O MPOJIeTaHHOMN paboTe;

3) Pabora ¢ undgopmanmei:

— OpPUEHTUPOBAThCA B pPa3IMUHBIX MCTOYHHMKAX MH(OpMalMM (HAYYHO-TIOMYJIApHAs JUTepaTypa XUMHUYECKOIO
coziepKaHusl, CIpaBOYHbIe MOCcOOUs, pecypcbl IHTepHeTa);

— aHANIM3UPOBATh MH(OPMALIMIO U KPUTHUECKH OLIEHUBATH €€ JIOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH, OTOMPATH U
UHTEPIIPETUPOBATh HH(POPMALINIO, 3HAUUMYIO JJIsl peLIeHUs y4eOHOH 3a1auu;

— NMPUMEHATH Pa3jIU4YHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl IPHU NMOKUCKE M OTOOpEe MH(OpMALUU WM JAHHBIX U3
UCTOYHHUKOB C YUETOM MPEJIOKEHHON y4eOHOI 3a1auu U 3a/1aHHbIX KPUTEPUEB;

— BbIOMpaTh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
IpeICTaBICHUS (CXeMbI, Tpa(HKH, TUarpaMMBbl, TAOIUIBL, PUCYHKU U ApyTUE (GOPMBI);

— MCII0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA PAaOOTHI C XUMUYECKOW MH(pOpMaLneH;

— NPUMEHATh 3HAKM M CHUMBOJIbI, (popMyiibl, a0OpeBUATypbl, HOMEHKIATYPY, UCIHOJIb30BaTh M MPEeOoOpPa30BbIBATH
3HaKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISAIHOCTH.

2. KomMyHMKaTHBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:



— yMEHHEe 3aj7aBaTh BOMPOCH (B Xojae auamora W (WiIM) AUCKYCCHMH) TIO CYIIECTBY OOCYXIaeMOW TEMBl,
(bOpMyIMPOBATh CBOU MPEJIOKEHUS OTHOCUTEIHHO BBITOTHEHUS TIPEIJIOKCHHOMN 3a/1a4H;

— MpUOOpPETEHHE OMbITa TPE3EHTAIMU PE3YyJbTATOB BBIMOJHEHUS XHMHYECKOTO JSKCTIepuMeHTa (1abopaTopHOTro
OTIbITa, Ta0OPAaTOPHOI pabOTHI IO MCCIIEAOBAHNIO CBOMNCTB BEIIECTB, yUeOHOTO MTPOCKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU ITO3HABATECIIBHON W MCCIIEIOBATEILCKON JACATEIHHOCTH TIPH
pEIICHNN BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMK (0OCYKIeHUs, 0OMEH
MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JICHCTBHM, OMPECICHHE KPUTEPUEB IO OLICHKE KadecTBa
BEITIOJTHEHHON PaOOThI U IPYTHE).

3. PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

— YMEHHUE CaMOCTOSATEIILHO OMPEEATh IENH JACSITCIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATh, KOHTPOJIUPOBATh U TIPH
HEO0OXOTMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BRIOUpATh Hanbosee 3p(HEeKTUBHBIE CITIOCOOBI PEIICHUS YUSOHBIX U
MO3HABATENbHBIX 3aJ]a4, CAMOCTOSITEILHO COCTaBIISATh WM KOPPEKTUPOBATH MPEIOKCHHBIA alTOPUTM JCHCTBUH IpH
BBITIOJTHCHUH 33/IaHAH C YYETOM TOTYyYCeHUS HOBBIX 3HAHUN 00 M3y9aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUIX, OIICHUBATH
COOTBETCTBHE MOTYUYCHHOTO PE3YJIbTaTa 3asBICHHOM 11,

— YMEHHME WCIOJb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, INMpEJIaraeMble B YCIOBHUU 3aJlaHUA. — CaMOCTOSTEILHO
BEIOWpATh CMOCO0 pemieHrus ydeOHOM 3amaunm (CpaBHUBATH HECKOJIBKO BapHaHTOB pEIICHUs, BBIOMpaTh Hambosee
TOJIXOJISIIMIA C YI€TOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPHEB), TUNIAHUPOBATH CBOIO PAadOTy MPHU pEIICeHUH Y4eOHOI
WIN UCCIIEIOBATEIbCKOM 3aa4u.

MNPEAMETHBIE PE3YJIBTATDBI

8 KJIACC



K koHIly o0yuyeHust B 8 Kjacce NMpEeAMETHbIE Pe3ysbTaThl U3Y4YEHHs] Kypca«XHUMHs B SKCIEPUMEHTAX M 3aJadax»
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

— PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUN: aTOM, MOJIEKYJId, XUMUYECKUH 3JIEMEHT, METAJLI, HEMETAJLI,
QIJIOTPOIHUS, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OZHOPOJHAs M HEOJHOPOJHAs), BAJECHTHOCTD,
OTHOCHUTE/IbHASA aTOMHAash U MOJEKYJsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas [JI0JIs
XUMHUYECKOI'0 3JIEMEHTA B COSMHEHUH, MOJISIPHBIM 00bEeM, OTHOCUTENIbHASI TNIOTHOCTh I'a30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
cojib, amM(pOTEepHbIH OKCUA, aM(OTEPHBIA THUIPOKCUI, XUMHUYECKas peakuus, KiacCUpUKaIUs peakiuil: peakiuu
COCIMHEHHMSI, PEAKLUUU pa3JIOKEHHUS, pPEakUUHd 3aMELIEHUs, pPEaKIUMu OOMEHa, 3K30- U SHAOTEPMHUYECKUE PEaKIIMH;
TEIUIOBOM 3P eKT peakuuu; sSApo aToMa, EKTPOHHBIA CIOW aTroma, aTOMHas OpOMTalb, paguyc aromMa, XUMHUYecKas
CBs3b, IOJSIPHAs W HENOJISIpHAs KOBAJCHTHAs CBs3b, MOHHAs CBsA3b, MOH, KaTUOH, aHWOH, pacTBOP, MAaccoBas 0
BelecTBa (IPOLIEHTHAas KOHIIEHTpalMs) B  pacTBOpPEe, MOJSpHas KOHLEHTpalusi BEIIECTBA B  pacTBOPE;
JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, OKHUCIHUTEIM UM BOCCTAHOBUTEIM, OKHUCIECHHE U BOCCTAHOBIICHHE,
OKHCJIUTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIIUU, METOJL AIEKTPOHHOIO OajlaHCa;

— WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKMX IOHATUW W INPUMEHATH OTU IOHATHA NPU ONUCAHUU
BEILIECTB U UX IPEBPALLCHUN;

— UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIHKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB ¥ YPaBHEHUN XUMUUECKUX PEAKIIHIA;

— ONpENENATh BaJEHTHOCTb AaTOMOB JJIEMEHTOB B OMHApHBIX COEJIMHEHUSX, CTENEHb OKHUCIICHHS JJIEMEHTOB B
OMHAPHBIX COEJUHEHUSX, MPHUHAIICKHOCTh BEIIECTB K ONPENEIECHHOMY KiacCy COEAMHEHUN 1o ¢opmyriam, BHUIbI

XUMHYECKOU CBA3U (KOBAICHTHOW M HOHHOW) B HEOPTaHUUYECKUX COCTMHEHUSX;



— packpbIBaTh CMBICII 3aKOHOB COXPaHEHMUS MacChl BEIIECTB, ITOCTOAHCTBA cocrasa, Ilepuonnueckoro 3akona J[.1.
MenpaeneeBa, aTOMHO-MOJIEKYJIIPHOM TE€OpPUH, 3aKOHA ABOTraJipo U €ro CJIEACTBUH, MPEACTABICHUNA O HAYYHBIX METOIAX
MTO3HAHHUS, B TOM YHMCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX UCCIICIOBAHUS BEIIECTB U U3YUYECHUS XUMUYECKUX
peakuuii;

— JIEMOHCTPUPOBATH MIOHUMAHKE MTEPUOINUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT MX IMOJIOKEHHUS B
[lepuonnueckoli cucteme: OMUCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy lleprogudyeckoil cucTeMbl XMMUYECKUX
9JIEMEHTOB: pa3jinyaTh MOHATHS «rjaBHas moarpynma (A-rpynma)» u «mobounas mnoarpynna (b-rpymma)», «Maibie
MIEPUOJBI» U «OOJIBIINE TTEPUOABD», COOTHOCUTh 0003HAYCHMSI, KOTOphIe UMetoTcs B Tabnuie «lleproguueckas cucrema
xuMuueckux anemeHToB .M. MenzaeneeBa», ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI ATOMOB XUMUYECKHUX 3JIEMEHTOB
(cocTaB U 3apAan sapa, 0011Iee YUCIIO AIEKTPOHOB U PACIPEEICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBS3b TMOJIOKEHUs dJeMeHTa B llepwogumdeckoil cucteMe ¢ pachpeiesieHUeM DJIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSM, MOyPOBHSIM M OPOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHUOJIOB;

— KJaccU(PUIMpOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUYECKHE peakiuu (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P DEKTY);

— XapaKTepu30BaTh (OMUCHIBATh) GU3UYECKUE U XUMUUYECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB: KUCIOPOJA,
BOJIOPO/1a, BOJBI, O0IINE XMMUIECKHUE CBOMCTBA OKCHUIOB, KUCIIOT, OCHOBAHUH M COJIEH, TEHETUYECKYIO CBSI3b MEKy HIUMH,
NOATBEPKAask IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

— OINKCHIBATH POJIb KUCIOPO1a, BOAOPOIA U BOJbBI B IPUPOJHBIX MPOIIECCAX, B AKUBBIX OPraHU3Max, UX MPUMEHCHUE B

Pa3INYHBIX OTPACIIIX IIPOMBINLICHHOCTH, BO3MOKHOC UCIIOJIb30BAHUC B COBPCMCHHBIX TCXHOJIOI'HAX



— OOBSICHATh U TMPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX COCTaBa W CTPOEHHUS, BO3MOXKHOCTH
MPOTEKaHUS XUMHYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX;

— BBIYUCIATH OTHOCHUTEIHHYIO MOJICKYJSPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MOJSIPHYIO MacCy CMECH, MOJIbHYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUH, MACCOBYIO JOJII0 XMMHYECKOTO 3JeMeHTa mo ¢GopMmyse COeAMHEHUS,
HaXOJUTh MPOCTEHITYI0 (POPMYITy BElIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MaCCOBYIO JIOJIIO BEIIIECTBA B
pacTBOpe, MOJISIPHYIO KOHIICHTPAIIMIO BEMIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMHYECKOW PEaKIINH;

— pelIaTh pacyeTHBIC 3aJa4M 10 M3y4aeMbIM TeMaM Kypca XMMHH Pa3IUYHBIX THUIIOB U YPOBHS CIIOXHOCTH, B TOM
YHCJIC OJTUMITHATHBIC, BRIOUpAs aleKBaTHYIO (DU3UIECKYIO0 MOJIENb, C MCIIOJIb30BAaHUEM 3aKOHOB U (DOPMYJI, CBSI3BIBAIOIIINX
bu3nuecKre BEIMYUHBI;

— TPUMCHSTH OCHOBHBIC OTEPAIMM MBICIUTEIIBHON JCATEIHPHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, 000O0IIeHue,
CHUCTEMATHU3AINIO, KIIaCCU(PUKAIIUIO, BBISIBICHUE MPUIMHHO- CIICJICTBEHHBIX CBSA3EH — JUIsl M3YUYCHUSI CBOWCTB BEIECTB U
XUMUYECKUX peaKIMil, eCTeCTBEHHO-HAy4YHbIE METO/bl IO3HaHUs — HaONIOJCHUE, HW3MEPEHHE, MOJCIUPOBAHUE,
AKCHEPUMEHT (peanbHbIi U MBICIICHHBIN) — /ISl OCBOEHUS YUYEOHOTO CO/ICPKAHMUS;

— pPacKpbIBaTh CYIIHOCTh MPOILIECCOB OKUCICHUS U BOCCTAHOBIICHHUS, COCTABIISTh YPABHEHUS MTPOCTHIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIuii (METOI0M JIEKTPOHHOTO OanaHca);

— YCTaHaBIMBAaTh CBS3M MEXIy pealbHO HAOMI0MaeMbIMA XUMUYECKMUMU SBJICHUSMH H  IPOIECCaMH,
MPOUCXOMAIIMMH B MAKPO- 1 MUKPOMUPE, OOBICHATH MPUIMHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMHUECKUE 3HAHUS
CO 3HAHUSMH JPYTUX YICOHBIX TPEIMETOB;

— coOmonath TmpaBuia Oe30macHOW paboThl B Ja0OpaTOpMM TPU HUCHOJIB30BAaHUM XUMHUYECKOW TMOCYABl |

O60py210BaHI/I$I, a TaKXC IIpaBua 06paIIICHI/I$I C BCICCTBaAaMM B COOTBCTCTBMM C MHCTPYKIUAMHU BBIITOJTHCHHUA



7a00paTOPHBIX OMBITOB U MPAKTUYECKHX PabOT MO MOJYyYEHUIO M COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAa H
KHCJIOPO/a), MPHUTOTOBICHUIO PACTBOPOB C OMPEICICHHON MAacCOBOHM 0Nl pacTBOPEHHOTO BEIIECTBA, PEIICHUIO
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « OCHOBHBIEC KJIaCChl HEOPTAHUYECKUX COCTUHCHHI;

— JIEMOHCTPHPOBATh BIAJCHHE OCHOBAMH XHUMHYECKOW TIpPaMOTHOCTH, BKJIIOYAMOIICH yMEHHUS Oe30macHOro
oOparieHusi ¢ BENIECTBAaMH, HMCIOJIL3YEMBIMH B TOBCEAHEBHOHN JKM3HU, a TaK)Ke€ 3HAHUE TPABIWII TMOBEIACHUS B IEIAX
cOepeKeHHUs 3I0POBbS U OKPYKAIOIIEH CPEJIbI;

— y4dJaCTBOBaTb B HpOGKTHO-HCCHGHOBaTCHBCKOﬁ ACATCIIPHOCTU XUMHUYECKOM U XMMHKO-’KOJOTHYECKOU

HaITIpaBJICHHOCTH.
TEMATHUYECKOE INTAHUPOBAHUE
8 KIIACC
DJIeKTPOHHBbIE
Ne HaumenoBanme pa3jieioB u Koan4ectBo OcHoBHOe OcHOBHBIE BHIbI (undposbie)
n/m | TeM NPOrpaMmbl 4acoB coJep:kaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsbl

Pa3nes 1.1lepeoHavyanbHble XHMHYECKHE IIOHATHS

[IpoBenenue
[IpaBuna P
IKCIIEPUMEHTA: —
0e30MmacHOro
N3yuenue u
XuMus — BakHast 001acThb oOparieHus ¢
OIMCaHHE
€CTECTBO3HAHUS U BEIIECTBAMH U
1.1 . 1 buznueckux
MPAKTUYECKON JAeITeTbHOCTU n1abopaTopHBIM .
CBOWCTB 00pa3IoB
YeloBeKa 000pyIOBaHUEM.

HEOPraHUYeCKUX
YwucThle BEelecTBa U
BemiecTB. — [IpaBuina
cMecHu

paboTHI B




naboparopuu u
pUEMBI OOpaIIeHH
C JJabOpaTOPHBIM
00opyI0BaHUEM. —
Pazgenenue cmeceit

1.2

BemrectBa n xumudeckue
peaxkuu

ATOMBI, MOJIEKYJIBI,
XHUMHYCCKHE
DJIEMEHTEI.
BemecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
XuMudecKas
dhopmya.
OTtHOCUTENIbHAS
aTOMHas Macca.
OTHOCHUTENIBHAS
MOJIEKYJIIpHas
macca. MaccoBas
JIOJISL XUMUYECKOI0
DJICMCHTA B
COCIMHCHMH.
KomnaectBo
BCIIIECTBA.
Monsipnas macca.
Pacuets! o
bopmynam
XUMHYECKHX
COCIUHCHHI.
MonbsHas gois

Brisinenne
Pa3IMYM MEXTY
(UBUYIECKUMHU U
XUMUYECKUMHU
SIBJICHUSIMU.
PacnosnaBanne
(bU3HYECKUX H
XUMHUYECKUX
SIBJICHUI
Onpenenenue
MIPU3HAKOB
XUMHUYECKUX
peakuuii, yClI0BUi
UX MPOTEKAHMUSL.
PaccranoBka

KO3 (HUIIMEHTOB B
cXeMax XUMHUYECKHUX
peaKuum.
[Iposenenue
BBIYMCIICHUI 1O
dbopmynam u
YpaBHEHUSIM
XUMUYECKUX
peaKuum.
IIpoBeneHue




XHUMHYECKOTO
JJIEMCHTA B
COCIUHCHHU.
XuMuueckas
peakuus u ee
IIPU3HAKU. Y CIIOBUSA
MPOTEKAHUS
XHUMHYCCKHUX
peakuuid. Tumsl
XUMHYISCKHUX
peakuuii. PacueTst
10 XUMHYECKUM
YpaBHEHUSAM

IKCIIEPUMEHTA —
Onucanue
(bU3UIECKUX
CBOKCTB 00pa3IioB
HEOPraHUYECKUX
BEIIIECTB — METAJLJIOB
1 HEMETAJIOB. —
HaGmonenue
(hU3UYECKUX U
XUMHYECKUX
SIBIICHHUH. —
HaOmronenue u
OIlHCaHUeE
MPU3HAKOB
MIPOTEKAHUS
XUMHUYECKUX
peakuuii pa3HbIX
TUIoB. Pemenne
pacUETHBIX 33724 T10
dbopmynam u
YpaBHEHUSAM
XUMHUYECKUX
peakuui
Pa3IUYHOTO YPOBHS
CJII0KHOCTH, B TOM
qyucie
OJIMMITHATHBIX

Hroro 5

Paszpnen 2.Bo3ayx. IlonsTue o razax. Kuciaopoa. Oxcuabl




[IpencraBnenus o
razax. Bo3moyx.
3akoH ABorajapo.
OTtHOCHUTENIbHAS
IUIOTHOCTB I'a30B.

[IpoBenenue
AKCIIEPUMEHTA —
O3HaKOMIJIEHHE C
oOpa3amu OKCHIOB
M OIIHCaHHE MX

Onpenenenue .
. CBOMCTB. —
OTHOCHUTEIBLHOM
. [Tonyuenue,
MOJICKYJISIPHOM
coOupaHnue
MAacChl
KHUCJIOpOJa,
raz000pa3Horo
W3y4YEeHHUE €ro
Bo3nyx. [TonsiTue o razax. BEILECTBA 110 .
2.1 . CBOIiCTB Pemenue
Kucnopona. Oxcupsl U3BECTHOU .
. pacuéTHBIX 3a/1a4 Mo
OTHOCUTEIBbHOH
YpaBHEHUSIM
IUIOTHOCTH.
. XUMHYECKUX
OOBEMHBIE .
peakuuii u
OTHOIIICHHS I'a30B
TEPMOXUMHYECKUM
MIPU XUMHYECKUX
YpaBHEHUSIM
peaKIusX.
a3JIUYHOI0 YPOBHS
Kucnopoa. O30H. p yp
g CIIO;KHOCTH, B TOM
Temnooii a3 dexr
. YHCIIe
XUMHYECKOUN
OJIMMIINATHBIX
peakiumn
[IpoBenenue
Bonopoa. CpoiicTBa | 3KCHEepuMEHTa —
BOJIOpO/IA. [Tonydenue u
)7 Bonopoa. [lonsarue o [Tonyuenue u coOupaHue
KHCJIOTaX U COJISIX MIPUMEHEHUE BOJIOpOAA. —
Bojopoaa [lonstue B3aumoneiicteue

O KHUCJIOTax U COJIAX

KHCJIOT C METAJUIaMU
Pemenne pacu€rHbIx




3a71a49 110
YpPaBHEHUSAM
XHUMHYECKHUX
peakiui, B TOM
yHClie

TEPMOXUMHYECKUM
Bogma. Bona xak
pacTBOPUTEb.
PactBopbI. [IpoBenenue
Hackimennasie u JKCIIEPUMEHTA —
HCHACHIIICHHEIC [Ipurorosnenue
PacTBOPBL. pacTBOPOB C
PactBopumocTs OnpenenEHHON
BCIIIECTB B BOJIE. MacCOBOM JOJIeH
Crnioco0sl pacTBOPEHHOTO
BBIPAYKECHUS BemecTBa. Pemenne

)3 Bona. PactBopsl. [Torstue 06 KOHIIEHTpaluu 3a71a4 C

' OCHOBaHMSX pacTBOpPOB: HCIOIb30BaHUEM

MaccoBas 0 MMOHATHM «MaccoBast
PacTBOPEHHOTO JIOJIS BEILIECTBA B
BCILIECTBA, pacTBope»;
MOJISIpHAs «MOJISIpHAs
KOHIICHTpAIIUS. KOHIICHTPAIUs», C
XumMmudeckue HCITOJIb30BaHUEM
CBOMCTBA BOJBI. KPUBBIX
[Toustre 00 pacTBOPUMOCTH
OCHOBaHHUSIX.
Nunukatopel

2.4 OCHOBHBIE KJIACCHI Knaccudukammst CocraBneHue




HEOPraHUYECKUX COCIMHEHUI

HEOPTraHUYECKUX
COCTUHEHUN.
OKCHUIIBI.
I'uppokcupr.
KucnoTsrl.
OcHoBaHus
pacTBOpPHUMBIEC
(ménoun) u
HEPaCTBOPHUMBIE.
AmdoTtepHbIe
OKCHJIBI U
ruapokcuibl. Comu.
duznyeckue u
00II1e XUMUYECKHE
CBOMCTBa
MePEUYHCIICHHBIX
KJIacCOB
HEOPTaHUYECKUX
COEIMHEHNH, UX
o01re cnocoOnl
MOJIyYEHUS,
MIPUMEHEHUE.
I'eneTnueckas cBsA3b
MEXy Ki1accamu
HEOPTraHUYECKUX
COCIMHCHUI

(hopMyJT OKCHIOB,
KHCJIOT, OCHOBAHHIA,
cojel U ux
Ha3BaHUI 110
MEXIyHApOAHOU
HOMEHKJIAType.
Cocrapienue
MOJICKYJISIPHBIX
YPaBHEHUU pEaKIUi,
WJUTFOCTPHUPYIOIINX
XHMHUYECKHE
CBOMCTBA U CIIOCOOBI
MOJIyYEHUS BEILIECTB
M3YUYEHHBIX
KJIaCCOB/TPYIIII, a
TaKxke
MOATBEPKIAIOIINX
T€HETUYECKYIO CBS3b
MEXK]1y HUMH.
[IpoBenenue
AKCIIEPUMEHTA —
Omnpenenenue
pPacTBOPOB KUCIOT U
IEJIoUEeH C
TTOMOIIIBIO
WHIUKATOPOB. —
BsaumogeiicTBue
KHCJIOT C
MeTaJlJIaMH,
peaxkuui




HEWUTpaIN3aLUH.
Peaknus
HEeUTpanu3aluu. —
B3aumoneiictBue
pacTBopa cepHOM
KHUCIIOTHI C OKCHJIOM
meau (IT). —
ITomyuenue
HEPaCTBOPHUMBIX
OCHOBaHHUI1 U
M3yYECHHUE UX
CBOMCTB. —
BriTecHenne ogHOTO
MeTaJuia IpyruM U3
pacTBopa Coiu. —
BzaumoneiicTBue
THAPOKCUJIA ITUHKA C
pacTBOpaMM KUCJIOT
M IIeJI0UeH. —
Pemenne
AKCIEPUMEHTAIBHBIX
3aJ]a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COCIUHCHHID.
Pemenne pacu€THbIx
3aJ71a4 110
YpPaBHEHUSAM
XUMHYECKHUX
peakiMil pa3HbIX




THUIOB U YPOBHEHN
CJIO)KHOCTH, B TOM
qyucIie
OJINMITHA/THBIX

Hroro

9

Paznen 3.Ilepuoanuecknii 3axon u [lepuoguyeckasi cucrema xummuecknx 3jaemenToB /I. M. MenneneeBa.

3.1

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

XUMHUYECKHX dj1eMeHToB [[. 1.

MenneneeBa. CTpoeHue
aroMa

[Tepuoanueckuit
3aKOH XUMMYCCKUX
anemenToB .M.
Menpeneesa u
CTpPOCHHE aToMa.
CocTaB aTOMHBIX
snep. Ctpoenue
ANEKTPOHHBIX
000J104€K aTOMOB
nepBbix 20
XUMHYECKUX
2JIEMEHTOB
[Tepuonuueckoit
CHCTEMBI
XUMHUYECKUX
anemeHToB JI.H.
Menpeneena.
3aKOHOMEPHOCTH
N3MEHEHHUS CBOMCTB
aTOMOB pajuyca
aTOMOB
XUMHUYECKHUX
DJICMEHTOB,

MoaenupoBanue
CTpOEHHE aToMa,
SHEPIreTHYECKUX
YPOBHEU U
MOIypOBHEH TTpH
MIOMOIIIA PUCYHKOB,
AIEKTPOHHBIX
KOH(UTyparuii u
AIEKTPOHHO-
rpaduyeckux
dhopmyi.
OO6bsacHenne o0Imx
3aKOHOMEPHOCTEH B
M3MEHEHUU CBOMCTB
XUMUYECKUX
AJIEMEHTOB.
IIporuo3zupoBanue u
XapaKTEPUCTHKA
CBOMCTB
XUMHUYECKHUX
3JIEMEHTOB U UX
COeIMHEHUN Ha
OCHOBAaHUH




METAUTHYECKUX U 3aKOHOMEPHOCTEMN
HEMETaJUTMYECKHUX [Tepuonuueckoit
CBOICTB IO CHCTEMBI
rpymnmam u XUMHYECKHUX
MEepUOIaM. 3JICMCHTOB.
H3menenue Brmonnenue
KHCIIOTHO- AKCIIEPUMEHTA —
OCHOBHEIX CBOMCTB O3HaKOMIICHHUE C
COETMHEHUIT oOpa3uamu
XAMHYECKHUX METAJIJIOB H
DJIEMEHTOB B HEMETAJIJIOB.
nepuoaax u NunuBuyanbHbIe
rpyImmax. WJIU TPYTIOBBIE
XapakTepucTuka MIPOEKTHI 110 TEME
XHMHYECKOTO «ITepuognueckuit
3JIEMEHTA IO €T0 3aKOH U
MIOJIOKECHUIO B IIepnonnueckas
[Tepunonnueckon cucrema
cucteme JI.11. XUMHUYECKHUX
Menpeneena anemenToB .M.
Menneneena.
Crtpoenue aTomar»
PaccranoBka
KO2(PUITMEHTOR B
OKHCITUTEITIBHO- cxemax
OKHCIHTEIBHO- OKHUCJIMTEIILHO-
3.2 BOCCTAaHOBHUTEIILHEIC
BOCCTAHOBUTEJIbHBIE PEAKIINU BOCCTaHOBHUTECIILHBIX
peakiumn

peaKuuii METOJIOM
3JIEKTPOHHOTO
Oananca.




[IpoBenenue
JKCIIEPUMEHTA —
OnEBITHI,
WJUTFOCTPUPYIOLIUE
OKHUCJIUTEIIBHO-
BOCCTaHOBUTEIILHBIE
peakuuu. Pemenue
pacd€THBIX 3a7a4 110
dbopmynam u
YpPaBHEHHUSAM
XUMHUYECKHUX
peakLuii pa3HbIX
TUIIOB U YPOBHEU
CJIO)KHOCTH, B TOM
qucIIe
OJINMITMAIHBIX

HToro

OBLIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

17




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
uugpoBbIe
Nen/m | Tema ypoka Kontpoasubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl

[IpakTHKyM. ATOMBI, MOJICKYJIBI,
XUMHWYCCKHUEC DJICMCHTHI. BeH.IeCTBa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
cTpoeHus. XuMu4eckas hopMyia

IIpakTukyMm. Pacuérsl N0 XMMUYECKUM
dopmynam

[IpakTukyM.Y paBHEHUS XUMHUYECKUX
peakuuii

[Ipaktukym. Pac4€rsl 110 ypaBHEHHUAM
XUMHYECKHUX PEaKIUi

IIpakTukym. Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEAKLUN

[Ipaxtuxywm. [IpencraBinenue o rasax.

Bo3ayx kak cmech ra3oB. 3aKkoH ABOrajpo.

OOBbEMHBIE OTHOILIEHUS Ta30B MPU
XUMHYECKHUX PEaKIIHs

[Ipaktukym. Penienue pacu€THbIxX 3a1a4 ¢

HCITIOJIB30BAHHUEM I'a30BbIX 3aKOHOB

[Ipaktuxym. TerioBoi >3 ekt

XUMUYECKHX peakuui. Pemenue 3amay no

YPaBHEHUSX XUMUYECKUX PEaKIINi




[Ipaktukym. Pemenue 3ana4 ¢
MCIIOJIb30BaHUEM TOHATHUS «MACCOBAs A0S
pacTBOPEHHOIO BELIECTBA»

10.

[Ipaktukym no Teme «OKCUABI

11.

HpaKTI/IKYM 1o Teme « OCHOBaHU»

12.

[IpakTukym o teme «Kucnorsn»

13.

HpaKTI/IKYM 1o Teme «Coimy

—_— | | |

[ N =N =N

14.

[Ipaktukym no teme «I'eHeTnueckas CBA3b
MEXy KJIACCAMH HEOPTaHUYECKUX
COECIUHEHUN

15.

[lepronnueckuii 3aKOH XUMUYECKHUX
anemeHToB J[.M1. MenneneeBa u ctpoeHue
aToMa

3aKOHOMEPHOCTH U3MEHEHHST CBOWCTB
aTOMOB paJgnuyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U
nepuoaam

16.

[IpakTrkym. XapakTepucThka
XMMHMYECKOT0 DJIEMEHTA 10 €r0
1oJ10’keHuo B [leprnoaudeckoii cucreme
J.11. MeHnneneeBa

17.

[IpakTukym. OKucIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

OBILIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME
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