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HOACHUTEJIBHAS 3AIIMCKA

OO0was xapakTepucTHKA Kypca

[Iporpamma Kypca BHEYPOUHOM AEATENBHOCTH «XHUMHUS B DKCIIEPUMEHTAX U
3aadax» (Jajgee — mporpaMMa) CocTaBlieHa JiJisi 8 KjlacC Ha OCHOBE TOJIOKEHUU U
TpeOOBaHUIA:

— denepanbHOr0 roCy1apCTBEHHOTO 00Pa30BATEIBLHOIO CTaHAAPTa OCHOBHOTO
obmiero oOpa3oBaHust (YTBEpXKIEH MpUKa3oM MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287);

— @enepanbHOMl  00pa3oBaTeNbHONW MPOrpaMMBI  OCHOBHOTO  OOIIETro
oOpasoBanus (yTBepKaeHa npukazoM Munmnpocsenienus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Munrocte Poccun 12.07.2023 Ne 74223).

[Ipu pazpaboTke mporpaMMbl HCIOJIB30BAIUCH CIEAYIONINE HOPMATHUBHBIC
JOKYMECHTBI:

— Vka3 Ilpesunenra Poccuiickoit ®Deneparuu ot 28.02.2024 r. Ne 145
«O Crpaterun Hay4HO-TEXHOJOTrn4Yeckoro pazsutus Poccuiickoit deneparnumny;

— KoMruiekcHbIl  TuIaH  MEeponpHsITH 1O  TMOBBIIIEHUIO  KadecTBa
MaTEeMaTHYECKOTO M €CTECTBEHHO-Hay4yHOT0 oOpa3zoBanus Ha nepuoj 10 2030 roxa

(yrBepxaéH pacnopsbkeHuem IIpaButensctBa Poccuiickoit ®depepanuu  OT

19 Hos16ps 2024 roma Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJnpHOCTb KypCa BHEYPOUHOU AECATEIIBHOCTU «XHUMHUS B SKCIIEPUMEHTAX U
3aayax» OOYCJIOBIIEHa HEOOXOAMMOCTBIO Pa3pabOTKH CIEIHMATBHBIX MPOTPaMM
oOydeHHMsI ¥  BOCIUTAHUS,  CIOCOOCTBYIOIIMX  TIOBBINICHHWIO  KadecTBa
MaTeMaTUYeCKOTO M ECTECTBEHHO-HAYYHOTO OOpa3oBaHUs, B TOM YHUCIE
npeaycMaTpUBAIOIINX YIIIYOJIE€HHOE U3YYEHHUE YUEOHOro mpeaMeTa «XuMuUs».

[Ipennaraemsplii KypC BHEYPOUHOM AESATEIBHOCTH JONOJHSET U PACIIUPSET
nporpaMMmy Kypca XuMuu 0a30BOro ypoBHs. Peanuzanus mporpamMMbl MO3BOJIUT
BBIUTU 32 paMKW M3YyUYECHHS] XMMUU Ha 0a30BOM YpPOBHE, HCHOJIb3ys (DOpPMBI,

OTJIMYHBIE OT YPOUHBIX, U 00€CIIEYUTh YrIyOJICHHOE U3YYeHUE XUMUU Ha YPOBHE



OCHOBHOTO 001Iero 00pa3oBaHusl.

[Iporpamma Kypca mpeaycMaTpUBaeT OpraHU3alUilo  pa3HOOOpPa3HOM
NEATeNIbHOCTU OOYYalolIUXCs, UX AKTUBHOCTh M CAaMOCTOSITEJIbBHOCTh, COYETAET
WHJVMBUAYaJIbHYIO M TPYNNOBYH paboTy, MpeanonaraetT MpPOeKTHYI0 U
HCCJIEeI0BATEIbCKYIO J€ATEIbHOCTD.

B nepByro ouepens mporpamma yaenasieT 0co00€ BHHUMAaHUE BBITIOJHEHHIO
OoOyJarolmUMHUCS XUMHYECKOTO OKCIEpUMEHTa — JIa0OpaTOpPHBIX OMBITOB U
NPaKTUYECKUX paboT, YTO MO3BOJIUT UM Ha MPAKTUKE HU3YyUYUTh 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX IMPOIECCOB, PAa3BUTh MPAKTUYECKUE YMEHUS M HABBIKU
IJIAHUPOBAHUS, TIOJITOTOBKH, TPOBEACHUS, aHAJIM3a U HHTEPIPETAIINHU ITOJTYyUYCHHBIX
AKCTIIEPUMEHTAIBLHBIX PE3yJIbTATOB, HAYYUTHCS MPUMEHITh TEOPETUUECKUE 3HAHMUSI
Ui OOBSCHEHUS XUMUYECKHX IMPOIECCOB, MPOUCXOJAINIUX B TOM YHCIE B
CUTyaIusX >KU3HEHHOro Xapaktepa. (OCO3HAHHOE BBHIMIOJIHEHUE XUMHYECKHUX
AKCIIEPUMEHTATBHBIX PaboT OyneT crmocoOCTBOBATH MOBBIIMICHUI0 MOTHBAIMU K
u3ydeHuto xumuu. [Iporpammoil mpenycMOTpEeHO TakKe peleHrne 00yJarouMucs
KaYeCTBEHHBIX U KOJIMYECTBEHHBIX PA3IMYHBIX THUIIOB U YPOBHEHN CIIOXKHOCTH, B TOM
YHClie OJUMITUAIHBIX. BBIMOTHEHUIO XMMHUYECKOTO JKCIMEPUMEHTAa U PEUICHUIO
3alay  00SA3aTENbHO JOJKHO TMPEAIIECTBOBATh 3HAKOMCTBO OOYYAOIIUXCS CO
CBSI3aHHBIMH C HUMH DJIEMEHTAMU COJICPKAHUSI.

[Iporpamma Kypca BHEYPOUHOU JNEATEIBHOCTH «XUMHS B IKCIEPUMEHTAX U
3a/1agax» MOXET OBITh BOCTpeOOBaHa 00Y4aIONUMUCS, KOTOPbIE MOTHBHUPOBAHBI K
OCO3HAHHOMY BBIOOPY mpodeccuid, CBA3aHHBIX C MPUMEHEHHEM XHUMUYECKHUX

3HAHUU.

Leab u 3axa4m Kypca

Lleny naHHOW TIpOrpaMMbl — OOECHEUUTh HHAUBUIAYAJIbHbIE MOTPEOHOCTHU
oOydJarmmuxcs B UW3YYCHUH XUMHH B YCJIOBHSX, KOrja YyYeOHBIM TUTaH
00pa3zoBaTeIbHOIM OpraHU3aluy MpelyCMaTPUBAET U3yUeHUE YUeOHOr0 MpeIMeTa
«XuMUs» TOJIBKO Ha 0a30BOM YpOBHE.

[Ipennaraemass  mporpaMma  YYUTBIBAET  IICUXOJOTrO-IENArOTHYECKUE



OCOOEHHOCTH COOTBETCTBYIOILIEW BO3pacTHOM Kareropuu oOydaromuxcs. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTHUIO y 00YUAIOLIMXCSI HHTEPECA K U3YUEHUIO XUMUHU
u chepaM JEATEIbHOCTU, CBS3aHHBIM C XHMHEH, MOTHUBAIIMM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOUIETO Mpo(uiis M  HANpPaBIEHHOCTH JajbHEHIIEro
oOydeHusl.

N3yuyenue kypca HampaBiIeHO HAa (POPMUPOBAHUE:

— CHCTEeMbl XMMHYECKHX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-HAay4YHOUH
KapTUHBI MHUpa, KaK OCHOBBI IS TMOHUMAHUS XUMHYECKOW CTOPOHBI SIBICHUMN
OKpPYXaIOIEro MUpa, OCBOCHUE A3bIKA HAYKHU;

— MHTEIUIEKTyaJbHBIX CIOCOOHOCTEH W UWHTEPECOB OOy4arolmuxcs, Ha
POJOJKEHUE O0OYUYEeHHS HA YPOBHE CpEIHEro 00111ero oopazoBaHusl.

B pamMkax pereHrs OCHOBHBIX 3aJ1ay TPOrpaMMBbI JOJIKHO ObITh 00€CIIeUeHO:

— npuoOieHne OoO0ydJaronuxcsi K CaMOCTOSITEJIbHOM TO3HABAaTEIbHONW U
UCCJIEA0BATEIBCKON IEATEIIBHOCTH, K HAYYHBIM METO/1aM MO3HAHMS;

— ¢hopMHpOBAaHUE MOTHUBAIIMHU U PA3BUTHE CIIOCOOHOCTEN K M3yUYEHUIO XUMUU;

— (QopmupoBanue o00mel (QyHKIMOHATBFHON M  €CTeCTBEHHO-HAyYHOMH
rPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBSICHATH M OIEHUBATH SIBICHUSA
OKPY’KaIOUIEro MUpa, UCIHOJIb3YSl 3HAHUS U ONBIT, MOJYYEHHBIE NPU H3yYEHUHU
XUMHH, TPUMEHATH UX MPU PEIICHUH MPOOIEM B TOBCEHEBHOM KU3HH U TPYIOBOM
e TEIbHOCTH;

— OCO3HaHHE OOYYAIOUUMUCS IIEHHOCTH XHMHYECKUX 3HAHUN B >KU3HU
YEJI0BEKa, MOBBIICHUE YPOBHS DKOJOTMYECKOM KYJIbTYPhl, HEIPUSATHE JIEHUCTBUM,
MPUHOCAIIUX BPEJl OKPYIKAIOIIEH CPEAE U 3J0POBbIO JIFOJICH;

— puoOpeTeHne 00yJIaIOUMUCS OIbITa CAMOTIO3HAHUS, KITFOUEBBIX HABBHIKOB

(KJHO‘-IGBBIX KOMHGTCHHHﬁ), HCO6XO,Z[I/IMI>IX JJI1 pa3iIMdIHbIX BUJOB ACATCIbHOCTH.

MecTo kypca B 00pa3oBaTejIbHOM Ipolecce

[Iporpamma kypca «XuMHsS B SKCIIEPUMEHTAX M 3aJladyax» pacCuMTaHa Ha
peanuzanuio B TeueHue 34 ydeOHbIX YaCOB B paMKaX BHEYPOUYHOU JAEATEIbHOCTH B

8- kimacc (34 waca B 8 kimacce); JaHHBIA KypC MOXKET OBITH



MPEeIOKEeH OOydarolmMMCsl B KauyeCTBE OJHOIO M3 CYIIECTBYIOLIUX IO BBIOOPY.
[Iporpamma sBASIeTCS COJAEPXKATEIBHBIM M METOAMYECKUM OPUEHTHPOM IS
COCTaBJICHHUS N€JJaroraMy paboyux MporpamMm.

[Iporpamma Kypca BHEYPOUHOM JEATEIBHOCTH «XUMHSA B SKCIIEPUMEHTAX U
3a/layax» HamnpaBlieHa Ha JOCTUXKEHUE PE3yJIbTaTOB, KOTOPbIE OMOJIHSIOT U
yrayonstoT  chopMyiIMpoBaHHbIE B (elnepanbHON paboueld mporpaMMme 1o
yueOHOMY mpenMery «Xumus» (0a30BbI ypOBEHb) TpeOOBaHUSA K MPEIMETHBIM
pe3yJyibTaTam.

@opMBbI  IEATETLHOCTH 00YyYaroUIuXcsl MPEeayCMAaTPUBAIOT AKTUBHOCTh U
CaMOCTOSATEJIbHOCTh, COYETAIOT HWHAWBUIYAIbHYIO M TPYIIOBYIO pabOTHI.
CTpyKkTypupOBaHUEe TEMaTHYECKOrO TUIAHUPOBAHUS B MPOrpPaMME COOTBETCTBYET
NOPSAKY U3YYEHHUsI pa3/iejioB U TEM XUMUU Ha 0a30BOM YpOBHE B OCHOBHOM IIIKOJIE
U o0ecreyrBaeT TEeM CaMbIM IPEEMCTBEHHOCTh YpPOYHOW H© BHEYPOUYHOM
TSI TEIbHOCTH.

[IpennoxkeHHbIE AIEMEHTBI COIEPKAHUSI U BUJBI JEATEILHOCTH 00YUYaIOIUXCs
MOTYT OBITh KOHKPETH3UPOBAHBl C YYETOM HWHAMBUAYAIbHBIX 3allPOCOB
oOydaromuxcs. Pacmmpenue copep aHus W BHJIOB JICSITEIBHOCTH CBSI3aHO C
BO3MOKHOCTBIO BBIOOpA MEAAroroM pa3iMuHbIX BAPUAHTOB YU4EOHO-METOIUUECKOTO
o0OecrieueHusi Kypca, a TakKe C CYIIECTBYIONIMMH YCJIOBUSIMU IIKOJBHOU
nH(OPMAITMOHHO-00pa30BaTEIBHOM CPEIbI.

JUis 3HaKoMcTBa oOydarouuxcs ¢ mpodeccusiMu, CBS3aHHBIMU C XUMHUEH U
XUMUYECKOW HAyKOW, M TMOBBIIIEHHWS WX MOTHUBAalMA K U3YYEHUIO XUMUHU
PEKOMEHYeTCsS BKJIIOUUTH B IPOTpaMMy HKCKYPCUM B PErMOHAJIBHBIE MY3€H,
npeanpusAtus, By3bl. CopaepXaTeslbHbIE 3JIEMEHTHl MPOrPAMMBI  MO3BOJSIOT
OpraHu30BaTh Ha HMX OCHOBE NPAKTHYECKYI0 M IOUCKOBO-HCCIIEI0BATEIBCKYIO
JEeSATENbHOCTD, PE3YJIBTATHI KOTOPOl MOTYT OBITh MCIOJB30BAHbI MIPU peaTn3alUU
OoOy4YaroIMMHCS  MHJIMBHUIYAJIbHBIX  IPOEKTOB. TeMbl  MPOEKTOB  TaKKe

PEKOMEH/I0BaHO BBIOUPATH C YUETOM PETHOHAILHON CIIEIU(UKH.



IHIJTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA
KYPCA BHEYPOYHOU AEATEJIBHOCTHU
«XUMHUS B OIKCIIEPUMEHTAX U 3AJAYAX»

Peanmusanusa nporpamMMmbel Kypca BHEYPOUHOM JEATENIBHOCTH «XUMHSA B
HKCIIEpUMEHTaX W 3ajJadax» HampaBieHa Ha o0ecnedyeHue JOCTUKEHUS
00y4YaromMMHCS JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX

PE3yJIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe éocnumarue:

— MPOSIBJICHHUE IIEHHOCTHOTO OTHOIICHUS K OTE€UYECTBEHHOMY KYJIHbTYPHOMY,
HAYYHOMY U UCTOPUYECKOMY HACIIE/IHIO;

— TIOHMMaHUE 3HAuYeHUs XUMHUUYECKOM HAyKu B JKM3HU COBPEMEHHOTO
oO0I1ecTBa, B pa3BUTUU SKOHOMUKH Poccun u cBOero permuoHa;

— CIIOCOOHOCTh BJIaJETh JOCTOBEpPHOM uWH(MOpManMed O TMepeaoBbIX
JOCTH>KEHUSAX U OTKPBITHSX MUPOBOM M OT€UECTBEHHON XUMUU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTpONCTBE MHpa U
00I111eCTBA;

2) 2paxcoancKko20 60CNUMAHUsL

— MPEACTABICHUE O COLMAIBHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHJAAX
NEeSATEIbHOCTH;

— FOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM IEATeTLHOCTH MTPH BBHITIOJTHCHUH
y4eOHBIX, MO3HABATENBHBIX 3a7a4, BBITTOJHCHHH XWMHUYECKHX IKCIIEPUMEHTOB,
CO3/IJaHUH YYEOHBIX MTPOEKTOB;

— CTPEeMJICHHE K B3aMMOIMOHMUMAHHUIO M B3aMMOIIOMOIIH B MPOIEcCe yueOHOM
NEATeNIbHOCTH, TOTOBHOCTU OIICHHMBATh CBOE TMOBEJACHUE U TOCTYNKU CBOUX
TOBapUIIEH C MO3UIIMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS

MOCJIEICTBUH MTOCTYIIKOB;



3) popmuposanue yennocmu HayuHO20 NOZHAHUSL.

— MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEMIECTBE U XUMHUYECKOW PEAKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U HEOOXOAUMBIE ISt
MMOHUMAaHHUS CYIIIHOCTU HAYYHON KapTUHBI MUPA;

— OCO3HAHME IIEHHOCTH HAYYHOT O MO3HAHUSA JJIs1 PA3BUTHS KAXKJI0T0 YEIOBEKa
Y TIPOU3BOJIUTENBHBIX CUJI OOIIECTBA B I[E€JIOM, POJIU U MeCTa HayKu «XUMHUs» B
CHUCTEME HAy4YHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX pPAa3BUTHS MPUPOBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON U TEXHOJIOTUUECKON CPENIOi;

4) socnumanue Kyiomypvi 300P06bSI.

— OCO3HAaHHWE IEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOILICHUSI K CBOEMY
3JI0POBBIO, YCTAHOBKA Ha 37]0pOBbIN 00pa3 )KU3HU,

— OCO3HaHHWE HEOOXOIWMOCTH COOIOJICHUS] MPaBUJI O€30MacHOCTH TPHU
oOpallleHUH ¢ XUMUUECKUMHU BEIIECTBAMH B YUCOHBIX U KU3HCHHBIX CUTYaIIUSIX;

5) mpyoosoe 6ocnumanue:

— (hopMHpoOBaHKE IIEHHOCTHOTO OTHOIICHUSI K TPYIOBOHN JEATEILHOCTU KaK
€CTECTBEHHOM MOTPEOHOCTH YEJIOBEKA U K MCCIIEIOBATEIILCKON JIEITEIIbBHOCTH KaK
BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIIECTRE;

— pa3BUTHE HHTEpPeca K MpodeccusM, CBI3aHHBIM C XUMHEH, B TOM YHCIIe K
npodeccrusM HaydHOU cepbl, 0OCO3HAaHNE BO3MOKHOCTH CaMOpPEaTM3allui B ATOU
cdepe;

6) skonocuueckoe socnumanue:

— OCO3HaHHE HEOOXOUMOCTH OTHOIICHHSI K IPUPO/I€ KaK NCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

— IpUOOPETEHNE OTBITA TUTAHUPOBAHUS TIOCTYIIKOB M OIIEHKU WX BO3MOKHBIX
MOCJICACTBUH JIJTSI OKPYKAIOIIEH CPEbI;

— CITOCOOHOCTh MPUMEHSTH 3HAHUSA, TTOTy4aeMbI€ PU U3YICHUH XUMUU, IS
peLIeHUS 3a7a4, CBSI3aHHBIX C OKPYKaIOIIEH CPeIon;

— aKTUBHOE HEMPUATUE TCHCTBUM, IPUHOCIIINX BPE OKPYKAIOIIEH CpeIe;

— I'OTOBHOCTb K Y4YaCTHIO B HpaKTquCKOﬁ ACATCIBHOCTHU AKOJIOTHYECKOM



HaIpaBJICHHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBepPCAJbHbIE YUeOHbIE JeHCTBUS

basosvie nocuueckue deticmaus:

— pacKpbIBaTh CMBICT XUMUYECKUX MOHATUMN (BBIACTSATH UX CYIIECTBEHHBIC
MPU3HAKU, YCTAHABJIMBATh B3AUMOCBS3b C APYTUMU MTOHSATUSIMHU );

— aHaJlu3UpoBaTh, CpaBHUBATh, 0000IIATh, BHIOMpPATh OCHOBAHUS IS
KIacCUpUKAIIMU U CUCTEMATU3allUd XUMHUYECKUX BEIIECTB M XUMHUYECKUX
peaxkumit;

— yCTaHaBIMBAaTh MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXIYy OO0BEKTaMU
U3YUYCHUS;

— CTPOUTH JIOTMUECKUE PACCYXICHUs (MHIAYKTUBHBIC, NEITYKTUBHBIC, IIO
aQHAJIOTHH);

— TMpejuiaraTh KpPUTEPUU U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX;

— JIeTIaTh BBIBOJBI U 3aKJIIOUEHHS; YMEHUS NPUMEHATH B MPOLIECCE TO3HAHUS
NOHATHS (TIPEAMETHBIE U METANIPEIMETHBIEC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
UCIIONIb3yEMbIE B XHMHH, TMPeoOpa3oBbIBATh MOJENIbHBIC IPEACTABICHUS
(XuMuYecKkHii 3HaK, XuMU4ecKkas (hopmyia, ypaBHEHHUE XUMUUECKON PEeaKIuu) Mpu
pellieHrn y4eOHBIX 3a/1a4;

— XapaKTepu30BaTh M3Yy4a€Mble XUMHUYECKUE BEIIECTBA M XHUMHUYECKHE
pPEaKIMU C yY€TOM MOJIETBHBIX MPE/ICTaBICHUN.

basoevie uccnedosamenvckue oeiicmeust:

— TMPUMEHSITh METOJIbl HAay4YHOrO I[IO3HAaHUs BEUIECTB M SIBJICHHM Ha
AMIIUPUYECKOM U TEOPETUUYECKOM YpPOBHSIX B Y4YEOHOU MO3HABaTEIbHOW U
MIPOEKTHO- UCCIIEA0BATEIBCKON NS TENBHOCTH;

— aHanu3upoBaTh (aKThl, BBIABIATE U (OPMYIHUPOBATH MPOOIEMY,
OMPENENATh 1IeJIb U 33/1a4l, COOTBETCTBYIOIIHUE PEIICHUIO TPOOJIeMbl; MpeiaraTh

OTHUCATENIbHYIO WU OOBSCHUTEIBHYIO THUIOTE3y U OCYIIECTBIISITH €€ MPOBEPKY;



MIPOBOJUTH HU3MEpEHUS HEOOXOTUMBIX mapameTpoB, BBIYHCIICHUS,
MOJICIUPOBAHNE, HAOMIOACHUS W DKCIICPUMEHTHI (peallbHblE W MBICICHHBIC),
CaMOCTOSITEJIbHO TMPOTHO3MPOBATh PE3YJIbTAThI, (POPMYIUpPOBaTH OOOOILIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO OMBITA, UCCICAOBAHMSI, COCTABIISATH OTYCT
0 MpojieraHHoM pabore;

Paboma c ungpopmayueri:

— OpHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWMKAX WHOOpMaruu (Hay4dHO-
HOMYJISIPHASl JIUTEpaTypa XHMHYECKOTO COACpP)KaHUsSA, CIPaBOYHBIC IOCOOUS,
pecypcel MaTepHera);

— aHAJIM3UPOBATh HHPOPMAITUIO M KPUTHYECCKH OIICHUBATH €€ JOCTOBEPHOCTD
Y HEIIPOTUBOPEYUBOCTH, OTOUPATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO, 3HAYUMYIO
JUTSI peIieHUs y4eOHOM 3a/1a4u;

— IPUMEHSATH Pa3IMYHbIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TOMCKE U
orOope MHpOpPMAlMU WM JAHHBIX U3 MCTOYHHUKOB C YYETOM IMPEJIOKEHHON
yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPHUEB;

— BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HMHTEPIPETHUPOBATH
uHOOpPMALMIO PA3IUYHBIX BHJIOB M (OPM MpeICTaBICHHUS (CXEeMbI, T'paduKH,
JTarpamMMbl, TaOJIUIIBI, PUCYHKHU U Ipyrue GopMmbl);

— WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUYECTBE CPE/ICTBA pAOOTHI C XUMUYECKOMN
uH(pOpMaIHeii;

— MPUMEHATH 3HAKU U CUMBOJIBI, (OpMyIbl, aO0OpeBUaTypbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh W MPeoO0pa3oBhIBATH  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH.

Kommynuxamuenvie ynusepcanvhvie yuebHvle 0elUcmaus.

— YMEHHE 3aJlaBaTh BOMPOCHl (B XOe auaiora u (WJIh) JAUCKYCCHUH) TIO
CyIIECTBY  OOCyXmaemMoW TeMbl, (QOpPMyIHpPOBATH CBOU  NPEIJIOKCHUS
OTHOCHUTETHHO BBITIOJTHCHHSI TIPEJIIOKEHHOM 3a/1a49H;

— TpUOOpETeHWE OmbITa TMPE3CHTANMH  PE3YJIHTATOB  BBITIOJTHEHUS

XUMHUYECKOTO 3KCIepUMeHTa (JITaDOpaTOPHOTO OMbITA, TA00PATOPHOI pabOTHI MO
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MCCJIEI0BAHUIO CBOMCTB BEILIECTB, yYEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU MO3HABATEIBHOU U
MCCJIEeI0BATEIbCKON JIEATEIbHOCTH MpPHU PEIICHUH BO3HUKAIOMIMX MpoOJieM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAaHUS MO3UIUN (00CYXKIAEHUs, 0OMEH
MHEHUSMH, «MO3IOBBIE IITYpPMbI», KOOpPAMHAIMS COBMECTHBIX JCHCTBUH,
OTpeIeSICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U IPYTHUE).

Pecynamuenvie ynueepcanvrule yuedOHole deticmeus:

— YyMEHHUE CaMOCTOSITEJIbHO OMPEACINATh 1NN JAESITeIbHOCTH, TIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTU KOPPEKTHUPOBATH CBOIO
JEeSITEeNbHOCTD, BBIOMpaTh Hanbosee 3(hPeKTUBHBIE CMTOCOOBI PEIIeHHs yYeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATEIBHO COCTaBISATh WU KOPPEKTHUPOBATH
NPEJIOKEHHBIN aIrOpUTM JCUCTBUI TpPH BBINOJHEHUU 3aJaHUi C  Y4ETOM
MOJIYYeHHUS HOBBIX 3HAHHUM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEaKUHUsX,
OLIEHUBAaTh COOTBETCTBUE IOIYYEHHOI'O pe3ysibTaTa 3asBICHHON LEIH, YMEHUe
UCMOJIb30BaTh U AHATTU3UPOBATh KOHTEKCTHI, IIPE/yIaraéMbl€ B YCIIOBUU 3a/laHUM. —
CaMOCTOSITEJILHO BBIOMpaTh cIoco0 pemeHus y4yeOHOM 3amauu (CpaBHUBATh
HECKOJIbKO BapHMaHTOB peEIIeHMs, BbIOMpaTh HamOojee MOAXOASIUN C y4eToM
CaMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO pPaldOTy mpu

peleHny y4eOHOM WM UCCIIeIOBATEIIbCKOM 3a1a9H.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenusi B 8 kjiacce mpeaMeTHbIE pe3yIbTaThl U3YYCHHUS Kypca
BHEYPOUHOU JESATEIbHOCTH «XHMHS B JKCIEPUMEHTaX M 3aJadax» JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCS YMECHHUIA:

— pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUI D3JIEMEHT, MeTaJll, HeMEeTalll, aJUIOTPOMNUs, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIeCTBO, CMeCh (OJHOpPOAHAsT M HEOJAHOPOJAHAs), BAJEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHasi U MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBas JOJisl XMMHYECKOrOo »JJEMEHTa B COCIMHEHUH,

MOJIIPHBIA 00BEM, OTHOCUTEIbHAS TUIOTHOCTH T'a30B, OKCHU/I, KUCJI0Ta, OCHOBAHHE,



coyib, aM(pOTEpHbIA OKCcHA, aMPOTEPHBIM THUIPOKCUJ, XUMHUYECKAs peaxius,
KJaccuduKaus peakiuii: peakiuu COeAMHEHUs, PEaKIU Pa3IoKEeHHUs, Peakinu
3aMEIlEeHHs, peakuuu OOMeHa, SK30- U SHAOTEPMHYECKHE PpEaKIMH; TEIIOBON
s ekt peakuuu; SIPO aToMma, SIEKTPOHHBIM CIOM aToma, aTOMHas OpOUTAlIb,
paauyc aTomMa, XMMUYECKasl CBS3b, MOJSPHAS U HEMOJApHAsl KOBAJICHTHAs CBSI3b,
WOHHAsl CBs3b, HOH, KaTHOH, aHUOH, pacTBOpP, MaccoBas JOJs BellecTBa
(mpolleHTHasT KOHIIEHTpAIMsl) B pacTBOpPE, MOJIsipHAsh KOHIICHTpAIIUsS BEIIeCTBa B
pacTBOpe; AJIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKUCJICHHUS, OKHUCIHUTEIU U
BOCCTAaHOBHTEIH, OKHUCJICHHE u BOCCTaHOBJICHHUE, OKHUCJIMTENbHO-
BOCCTAHOBHTEJIbHBIE PEAKI[MHU, METO/]I AIEKTPOHHOTO OanaHca;

— WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHSATHU W
MPUMEHSTH TH MOHSTHUS NPU ONTUCAHUU BEIIECTB U UX TIPEBPaICHU;

— UCTIONIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUS ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

— ONpEeNEeNsiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNIeHb OKHCIIEHUS DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAJIEKHOCTD
BEIIECTB K ONPEIETICHHOMY KJIACCy COeTMHEHHM 10 (hopMyIiaM, BUIbI XUMUYECKOMN
CBA3U (KOBJICHTHOW U MOHHOW) B HEOPraHUYECKUX COCTMHEHUSX;

— pacKpbIBaThb CMBICJI 3aKOHOB COXPAaHEHHUS MAcChl BEUIECTB, IMOCTOSHCTBA
cocraBa, llepmommueckoro 3akona [[.MI. MenneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHH, 3aKOHA ABOTAJIPO U €ro CIEICTBUMN, MPEICTABICHUN O HAYYHBIX METOIaX
MMO3HAHUS, B TOM YHCJE OHKCIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJax
MCCIIEIOBaHUSI BEUIECTB U U3YUCHUSI XUMUUYECKUX PEaAKIINIA;

— JIEMOHCTPUPOBATHh IOHUMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX dJEMEHTOB OT uX nosoxenus B Ilepuogmyeckoit cucreme:
OMHCHIBATh M XapaKTepu30BaTh TaOamuHyto ¢opmy [lepmomnyeckoit cUCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHas noarpynna (A-rpymnmna)» u
«moboyHas noarpynna (b-rpynmna)y», «Mainbie IEpUOIb» U «OOJIBIINE TIEPUOJIBIY,

COOTHOCUTHh 0003HaueHUs, KOTopble uMmeroTcss B Tabnuue «llepuoanueckas
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cucreMa XuMHU4Yeckux oajgemeHTtoB JI.MI.  MenaeneeBa», ¢ UYHCJIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUUYECKUX IJIEMEHTOB (COCTaB U 3apsif
sypa, oOlllee YKMCIIO JIEKTPOHOB U PACTIPE/ICICHUE UX MO AJIEKTPOHHBIM CJIOSM);

— OOBSCHATH CBSI3b TOJIOKEHUS dJieMeHTa B [lepumoanueckoil cucreme ¢
pacupeelIeHUeM DJIEKTPOHOB II0 SHEPTETHUYECKUM YPOBHAM, IIOJYPOBHSM U
opOUTasIsIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(UIUPOBATH XUMHUYECKUE DJIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHUE peakiuu (110 YUCTy U COCTABY YUaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO
TEIIOBOMY 3P (DEKTY);

— XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKHE W XUMHYECKHE CBOMCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB: KUCIOPO/Ia, BOJAOPO/Ia, BOABI, OOIHNE XUMUYECKUE
CBOMCTBa OKCHUJOB, KHCIJIOT, OCHOBAHUM W COJICH, T€HETUUYECKYIO CBSI3b MEKIY
HUMU, TTOATBEPAKIAsT PUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

— OIIUCBIBATH POJIb KUCIIOPO/Ia, BOAOPOAA Y BOJIBI B IIPUPOIHBIX MPOIECCAX, B
JKUBBIX OPraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACIISIX MPOMBIIIJIEHHOCTH,
BO3MOKHO€E MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

— OOBSICHATH W MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XHMHUUYECKUX MPEBPALICHUN B
PA3JIMYHBIX YCIOBUSX;

— BBIYUCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MACChI BEIIECTB,
MOJISIPHYIO MAacCy CMECH, MOJIBHYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTA B COCIUHECHUN,
MAacCCOBYIO JIOJTFO XHUMHYECKOI'O AJIeMEHTa 10 (GopMysie COCIUHCHHS, HaXOIUTh
MPOCTEHITYI0 (hOPMYJTy BEIIECTBA 0 MACCOBBIM MM MOJIBHBIM JIOJISM 3JIEMEHTOB,
MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHUECHTPAILMIO BEIIECTBA B
pacTBOpe, NPOBOJUTH PACUETHI IO YPABHEHUAM XUMHUYECKOU PEaKIUH;

— pemarh paCu4€THBIE 3aJa41 110 U3YYaEMbIM TEMAM KypPCa XUMUH PA3JINUHBIX
TUTIOB Y YPOBHS CJIOKHOCTH, B TOM YMCJI€ OJIUMITHAIHBIC, BEIOMpas aJeKBaTHYIO

($U3MYEeCKyI0 MOJeNib, C HMCIOJIb30BAHUEM 3aKOHOB U (DOPMYI, CBA3BIBAIOIIMX
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dbu3nYecKrue BEIIMUUHBI;

— IPUMEHSTH OCHOBHEBIE OTIEpPAIliU MBICITUTEIIEHON ACATEIBPHOCTH — aHAIHA3 U
CUHTE3, CPaBHEHHE, 0000IIIeHNE, CUCTEMATU3AIINIO, KIACCU(PUKAIINIO, BBISIBIICHHUE
MPUYUHHO- CJICJACTBEHHBIX CBS3eH — IS M3YyYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIIMiA, ECTECTBEHHO-HAyYHBIE METO/IbI IO3HAHUS — HAOJIIOICHHE,
HU3MEpPeHHEe, MOJEIMPOBAHUE, JKCICPUMEHT (peadbHBIA M MBICICHHBIN) — IS
OCBOCHHUS YUCOHOTO COICPIKAHUS;

— PpPAacKphIBaTh CYIIHOCTh TIPOILIECCOB OKHCJICHUS W BOCCTAHOBJICHUS,
COCTaBIIATh YPAaBHCHUS MPOCTHIX OKHUCITHTEIILHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
(MeTO/IOM 2JIEKTPOHHOTO OajiaHca);

— YCTaHABJIMBATh CBSA3M MEXKIY peajbHO HAOIIOJAEMBIMH XUMHUYCCKUMU
SIBJICHUSIMHM 1 TIPOIIECCAMU, MPOUCXOASAIIMMH B MaKpO- U MUKPOMHUPE, OOBSCHSTH
NPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMHYECKUE 3HAHHS CO 3HAHUSAMU
JIPYTUX y4eOHBIX MPEIMETOB;

— cobmomate mpaBwia 0Oe3omacHOM paboTel B J1abopaTopuu  IIpU
UCIIOJIb30BAaHUHM XUMHUYECKON TMocynbl U OOOpyJOBaHMS, a TaKke IMpaBuia
oOpalieHusi C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU BBITIOJHEHUS
Ja00PAaTOPHBIX OMBITOB M MPAKTHYECKUX PAOOT MO IMOJYyYCHHIO U COOMpPAaHHIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KHCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
OTpPEJICTICHHOW MAacCOBOM  JIOJIell  pacTBOPEHHOTO  BEIIECTBA, PEIICHUIO
AKCIIEPUMEHTANBHBIX 3afad 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIUHCHUIN;

— JEMOHCTPUPOBATh BIAJICHHE OCHOBAMHU XHMHYECKOW TPaMOTHOCTH,
BKJTFOYAOIICH YMEHHS 0€30MacHOTO 0OpaIieHus ¢ BEIIECTBAMU, UCIIOJIb3yeMbIMH
B MTOBCETHEBHOM JKM3HU, a TAKKE 3HAHWE MTPABWII MIOBEJICHUS B LETAX COSpEKEHUS
310POBBS U OKPYKAKOIIEH CPEIBI;

— Yy4aCTBOBAaTh B MPOCKTHO-UCCIIEOBATEIBCKON NEITEIHHOCTH XUMHUYECKON

1 XUMHUKO-3KOJIOTHYECKOM HaIIPaBJICHHOCTH.
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COIAEPKAHME OBYUYEHUA

8 KJIACC

Pa3nen 1. [lepBoHavanbHble XUMHYECKUE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS M MPAKTUUECKON AESATEIbHOCTU
yenoBeka. [Ipenmer xumun. Poib XUMHUM B )KU3HU 4Ye€JIOBEKAa. XUMHS B CUCTEME
Hayk. Tema um BemecTtBa. @PU3NUECKME M XHMHUYECKHE CBOWCTBA BEIIECTB.
ArperaTHble COCTOAHUSI BemlecTB. [IoHSATHE O TEOPETUUECKUX U ASMIUPUUYECKUX
METOJIaxX TMO3HAHUS B €CTECTBEHHBIX HayKaX. [IpencraBnenns 0 HAy4YHOM MO3HAHUU
Ha SMIIUPUYECKOM YPOBHE. S3BIK XUMUM.

[TonsiTue 0 mMeTomax pabOTHl ¢ XUMHUUYECKUMH BemiectBamu. O0opyaoBaHue
IIKOJIBHOM XuUMHUYECKOM Jabopatopuu. I[IpaBunma Oe3omacHoro oOpaiieHus c
BEII[ECTBAMU U J1aOOPAaTOPHBIM 000PYI0OBAHHUEM.

YucTteie BemecTBa u cMecu. CriocoOwl pazaeseHus cMeceil. O4rncTKa BEIecTB.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTHI. [IpocThie U ClI0KHBIE BELIECTBA.
Merauibl 1 HeMETaJUIbL.

Xumuueckast ¢opmyna. OTHOcUTeNnbHass aTomMHas Macca. OTHocuTenbHas
MOJIEKYJIApHass macca. MaccoBas 10 XMMHUYECKOrO 3JIEMEHTa B COCAWHECHUMU.
Haxosxaenue mpocreiiiieit ¢opmysibl BelecTBa o0 MaCCOBBIM J0JISIM 3JIEMEHTOB.

KomnuectBo BemiectBa. Moisb. Mounsipaas macca. Pacdersl mo ¢opmyrnam
XUMHYECKHX COEOMHEHUU. MonspHas macca cMecu BewmecTtB. MompHas 07
XUMHYECKOTO JJIEeMEHTa B COeIMHEHMH. HaxoxaeHue mnpocrteimend ¢GopMyIsl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHYECKas peakuus U €€ NPU3HAKU. Y CIIOBUS IMPOTEKAHUSI XUMUYECKHUX
peakunii. XMMHYECKHE YpaBHECHMUS. THIIBI XMMHYECKUX peakuui. Pacuersl 1o
XUMHUYECKHM YPABHEHUSM.

OKcnepumeHmanvHoe uzyyenue 8eujecms U A61eHUl.

— M3ydyenue u onucanve (PU3NUECKUX CBOMCTB 0Opa3I[0OB HEOPTraHUUYECKUX
BEILIECTB.

— IlpaBuiia paboThl B 1a00paToOpuu U MpUEMBI 00pallleHus ¢ J1ab0paTOPHBIM
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000pyI0BaHUEM.

— Paznenenue cmecent

— Onucanue (U3MYECKUX CBOUCTB 00pa30B HEOPTaHUUYECKUX BEIIECTB —
METAJJIOB U HEMETAJJIOB.

— HaGnronenue Gu3nyeckux U XUMUYECKUX SIBJICHUH.

— HaGmronenne u onucaHue MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIIHM
Pa3HBIX TUIIOB.

Pewenue pacuémmuvix 3a0au no ¢GopMmynaM U ypaBHEHUSIM XUMUUYECKUX
pEeaKIUi pa3IMYHOrO YPOBHS CIIOKHOCTH, B TOM YUCIIEC OJTUMIINAIHBIX.
Pa3nen 2. BaxHeiimne npecTaBUTe/ 1M HEOPTAaHNYECKHUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. 3akoH ABorajipo. MosipHbIi 00bEM
razoB. OTHOcUTENbHAsA IUIOTHOCTh Ta3oB. OmnpeaeraeHue OTHOCUTEIIbHOMN
MOJICKYJISIPHOM MacChl ra3000pa3HOr0 BEIIECTBA MO HM3BECTHOW OTHOCUTEIBHOMU
WIOTHOCTH. OOBEMHBIE OTHOIIEHUSI Ta30B MPU XUMUYECKUX PEaKIUIX.

Kucnopon. Oxcuasl. Ilpumenenne kuciopoga. CrnocoObl MONy4YEHHS
KHCTIOpO/ia B JIabopaTopuu U MpoMbliiuieHHOCTH. [loHsTHe 0 KatanuzaTope. O30H —
AJUTOTpOIHAs MOAU(PUKALIUAA KUCIOPOIa.

TennoBoit »hdekT XUMHUYECKON peakIuu, TEPMOXHMHUUYECKHE YpaBHCHHS,
9K30- U HJI0TEPMUYECKUE PEAKIINH.

Bomopon. Haxoxaenue Bomopona B mpupoie, (PuU3MUecKue M XUMHUYCCKHUE
CBOICTBA, MPUMEHEHHUE, CIOcOObl ToiyueHus. [IoHsITHE O KHCIIOTaX U COJSIX.

Bonma. ®usnueckne cBorcTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL
Hacelliennple ¥ HEHACHIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEHIECTB B BOJE.
Cnoco0bl BbIpaXeHUs KOHIIEHTPAIIMU PAaCTBOPOB: MACCOBAas JI0Jsl paCTBOPEHHOIO
BEIIECTBA, MOJIIpPHAs KOHIEHTpauus. Poip pacTBOpOB B NMPUPOAE U B KU3HU
YEJI0BEKA.

Xumudeckue cBoiictBa Bojabl. llonstue o006 ocHoBaHusx. Ilonstue 006
nHaukKaropax. KpyroBopoT BoOAbl B mOpupoje. 3arps3HEHUE NPUPOIHBIX BOJI.

OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.
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Knaccudukanusa neopranmuyeckux coenunenuit. Oxkcuabl. Knaccuduxanus
OKCUJIOB:  coieoOpasyronue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHBIE) W
Hecosieo0pa3yronue.

dusnyeckue M XapakTEpHble XMMHUYECKUE CBOMCTBAa OKCHUIOB. Ilomydenue
OKCHJIOB.

[ToHsTHE O TMAPOKCHUIAX — OCHOBAHUSAX M KUCIOPOJCOAEPKAIMMNX KUCIOTAX.
Kucnorel. ®dusnueckne M XUMUYECKHE CBOMCTBa KUCIOT. [lomydyeHue KuUCTOT.
Kucnotsl B ipupoje, NnpuMEeHEHNE BAXKHEHUIIINX KUCTIOT.

OcHoBanms. Knaccudukaruss OCHOBAaHUM: IIETOYM U HEPACTBOPUMBIC
ocHoBanus. lllemoumn, mx cBoiicTBa MU cmocoObl TosydeHus. HepacTBopumbie
OCHOBaHHs, WX CBOMCTBa W crocoObl mosyueHus. AmdotepHocts. [lonsTue o0
aM(OTEepHBIX TUIPOKCUIAX U TIOJTYUEHHE.

Counu. ®uznyecKkue u XxapakTepHble XUMUYECKUEe cBoicTBa. [lomydueHue coneil.

['eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

IKcnepumenmanvrHoe uzyyenue 8eujecms U A6IeHUl.

— O3HakoMIIeHHE ¢ 00pa3aMy OKCUIOB U OITMCAaHUE HX CBOMCTB.

— [lommyuenue, cobupaHue KUCIOPO/1a, U3YISeHHUE €r0 CBOMCTB.

— [onmydenue u coOupaHue Bo1opoa.

— B3auMoeiicTBre KUCIOT C METAJUIaMH

— IlpuroroBieHne pacTBOPOB C  ONPEOEIEHHOW  MacCOBOM  JIOJIEU
PacTBOPEHHOI'O BEIIECTBA.

— Onpenenenue pacTBOPOB KUCIIOT U HIEIOUYEH € TOMOIIBIO MHIUKATOPOB.

— B3auMoieicTBre KUCIOT ¢ METAJIAMU, PEAKIIMK HEUTpan3anun. Peakius
HEUTpAIU3ALIHH.

— B3aumopeiictBue pactBopa cepHoi KUCaoThl ¢ okcuaom meau(Il).

— Ilony4yeHne HepacTBOPUMBIX OCHOBAHUM U U3yYEHUE UX CBOWCTB.

— BrITeCHEHME OTHOrO METAJUIA IPYTUM U3 PACTBOPA COJIH.

— B3anmopericTBue ruipokcuaa HUHKA C PACTBOPAMU KHUCJIOT U IIEJIOYEH.

— Pemenue OKCIICPUMCHTAJIBHBIX 3ada4 II0 TCEMC «OCHOBHBIE KJIACCHI
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HEOPraHUYECKUX COCTUHECHUIN.

Pewenue 3a0au ¢ ucnonb30BaHUEM MOHSATUH «MaccoBas JOJS BEIIECTBA B
pacTBOpe»;  «MOJISIpHas ~ KOHUEHTpAlHUs», C  HCHOJIb30BAHUEM  KPHUBBIX
pacTBOPUMOCTH. PelieHne pacu€THbIX 3a1a4 110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN
Pa3HBIX TUIIOB M YPOBHEMN CIIOXKHOCTH, B TOM YUCII€ OJTMMIINAHbIX.

Pasnen 3. Ilepuonunyeckuit 3axkoH u Ilepuognyeckas cucreMa XHMHYECKHX
iemenToB .. MenpaeneeBa. CtpoeHue aroMoB. XHMMHYECKAsi CBS3b.
OxucanTe1bHO- BOCCTAHOBHUTEIbHbIC PEAKIUU

Ilepmognuecknii 3axkoH J[.M. MenneneeBa. Crpoenue aromoB. Cocras
aToMHBIX sifiep. M3oTonbl. PagroakTMBHOCTh. DIIEKTPOHBI. DJIEKTPOHHAsST OpOUTAITb.
DHepreTuyeckre YpOBHHM M MOJYPOBHHU aTtoMma: S-, pP-, d-opOutaiu. DIeKTpoHHbIE
KoH(Urypamuu u 3aeKTpoHHO-rpadgudeckre Gopmysbl aToMOB. DU3NYECKUN CMBICT
NOPSIAKOBOTO HOMEpa, HOMEpa IepuoAa W TIpynmbl diaeMeHta. (CTpoeHue
ANEKTPOHHBIX ~ 000JI04€K aTOMOB TMepBbIX 20 XMMHUYECKHX DJIEMEHTOB
[Tepuognueckoit cucrtembr .M. MenpaeneeBa: pacnpenesieHUe 3JICKTPOHOB I10
HSHEPreTUYECKUM YpPOBHSIM, TOIYPOBHSIM H opOuTansM. DU3NUECKUl CMBICHT
[Tepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'pynnaM u nepuogam. Mismenenue
KUCJIOTHO-OCHOBHBIX CBOWMCTB COCIMHEHUN XHUMHUYECKUX JJIEMEHTOB B NIEPUOAAX U
rpynnax. XapaKTEePUCTHUKAa XUMHYECKOTO »JJEMEHTa [0 €ro IMOJIOKEHHUIO B
ITepuonnueckou cucreme J.11. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyeckoil cUCTEMbl XUMUYECKHUX
AJIEMEHTOB JJIsl pa3BUTHs Hayku WU npaktuku. .M. MenaeneeB — ydeHbId U
IrpakIaHUH.

DNEeKTPOOTPUIATEABHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHUYECKas CBS3b.
Buapl XuMu4eckoil CBA31: KOBAJICHTHAS MOJIAPHAs CBSI3b, KOBAJICHTHAS HENOJISIpHAS
CBSI3b, UOHHAs CBA3b. MeXaHM3Mbl 00pa30BaHUsI KOBAJICHTHOM M MOHHOM CBSI3U.

DNEKTPOHHBIE U CTPYKTYpHBIE (OpMYJIbI BelllecTB. KaTHOHBI M aHUOHBI.
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Kpucraminueckne u amop¢Hble BemiecTBa. TUIBl KPUCTAUIMYECKUX PELIETOK:
MOHHAas1, aTOMHAs1, MOJIEKYJIIPHASI M UX XapaAKTEPUCTUKH.

Crenenb okucnenus. OnpeneneHue CTeneHel OKUCIEHUs aTOMOB B OMHAPHBIX
coenuHeHUAX. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakunu. CocTaBieHHE
YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMNA M PACCTAaHOBKA B HUX
K03 (PUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

IKcnepumenmanvrHoe uzyyenue 8eujecms U A6IeHU.

— O3nakomyieHHe ¢ oOpasllaMM METajuIOB M HEMeTaJuloB. MojaenupoBaHue
CTPOCHMSI MOJEKYJ] TIpU TOMOIIA PHUCYHKOB, MOJENEH, DIIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.

— OnBITHL, WITIOCTPUPYIOIINE OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIEC PEAKIIUU.

Pewenue pacuémmuvix 3aoau 1mo ¢GopMmyliaM M ypaBHEHHSIM XUMHUYECKUX
peaKIuil pa3HbIX TUIIOB U YPOBHEH CIOKHOCTH, B TOM YUCJIE OJIUMIUATHBIX.
IloBTOpeHne u 06001IeHHEe 3HAHUIT OCHOBHBIX pa3/1ejioB KypcoB 8 KJIacCOB

[lepuoanueckuii 3akoH U [leprnonnyueckas cucTeMa XUMUYECKUX 2JIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHUS aTOMa.

Buasl xuMmmyeckod CBSA3U. 3aBHCHMOCTH CBOMCTB BeEIecTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU Y BUJa XUMUYECKOMN CBSI3H.

Knaccudpukanus xumudeckux peakiuid. [Iporao3upoBaHue BO3MOKHOCTH

MPOTEKAHUSI XHUMHUYECKUX NPEBPAIICHUN B PA3JIMYHBIX YCIOBUAX Ha OCHOBE

MPEACTABICHUN XUMUYECKON KHHETUKU U TEPMOJUHAMUKH.

XUMHUYECKUE peakiuu B pacTBopax. ['maponus coneil. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUH. DIEKTPOJIN3.

ColicTBa KHCJIOT, OCHOBAaHMH W COJE€M B CBETE TMpPEACTaBICHUN 00
ANEKTPOJIUTUYECKON  AUCCOINMALMU U OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMsIX.

JKcnepumenmanvHoe uzyieHue euecmes U 61eHul
— Pemienure skcepuMeHTaIbHbIX 3371a4 10 TeMe «MeTasuibl, HeMeTallIbl U UX
COEIUHEHUS.

Pewenue xawecmesennwvix zaoau u pacqé’mﬂbzx 3a0ay Pa3IM4YHBIX THIIOB H
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ypOBHeﬁ CJIO)KHOCTH, B TOM YHCJIC OJIMMIINAAHBIX, 110 H3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHMUE

8 kJaace
Haumenosanue
KonuuectBo OCHOBHBIE BUIbI JICATCIbHOCTH JlaTa
Ne pa3zienoB U TEM Conepxanue 00ydeHuUst
4acoB o0yyaromuxcs
y4eOHOro npeameTa
Pa3nen 1. [lepBoHayajibHbIe XHMHYECKHE MOHSITHS
1.1 Xumus — BaxHas 00J1acTh 2 1. Xwumus — BaxHas o0J1acThb Buvinonnenue meopueckux 3adanutl, 04.09.26
€CTECTBO3HAHMUS U €CTECTBO3HAHMSI U IPAKTUUYECKOMN PACKPBIBAIOIIHX POJIb XHMHH B IPUPOJIC U 07.09.26
MPAKTUIECKON JIEATEITBHOCTH JESITEITbHOCTH YeJIOBEKA. JKU3HH YeJIOBEKa, €€ CBSA3b C IPYTUMHU
qelioBeKa HaykaMmu. [Iposedenue sxcnepumenma.
2. IlpaBuia 6e3omacHOTo — W3ydenue u onmcanne pu3nIeckux 11.09.26
oOparlieHus ¢ BelecTBaMu 1 CBOWCTB 00pa3I[0B HEOPraHUIECKUX 14.09.26
1a00paTOpPHBIM BELIECTB.
000py/I0BaHHEM. — IIpaBuna paboTsl B 1abopaTopun u
HucTele BemecTBa U CMeCH npuéMbl 0OpaleHus ¢ 1ab0PATOPHBIM
000py/TOBaHHEM.
— Pa3nenenue cmecei
1.2 | BemecTBa U XUMHYECKHE 8 1. ATtoMmbl, MOJIEKYIIbI, XUMUYeCKUe | BrisBienue paznmuunii Mmexay usndeckumu u | 18.09.26
peakuuu 3JIEMEHTEI. BemecTsa XUMHYECKAMHU SIBICHUSIMHU. 21.09.26
MOJIEKYJIIPHOTO U HeMoJIeKylsspHoro | Pacrmo3naBanue pu3nueckux U XMMHUECKUX
CTPOCHHSI. SIBJICHUI
2. OrHocurenbHag atToMHas Macca. | OnpeaeneHue Npu3HaKOB XUMHUYECKUX 25.09.26
OTHOCHUTENbHAA MOJICKYJIIpHAs peaKkuid, yCIOBUM UX MMPOTEKAHUS. 28.09.26
3. MaccoBas 101t XUMHAYECKOTO 53;32:;?;; gg;}?ﬁf;ﬂeHTOB B exemax 02.10.20
OIICMCHTA B COCAMHCHHH. [TpoBenenue BeIYKCIEHHH IO hopMyIam U 05.10.26
4. Pacuersl no gopmynam . YPaBHEHUSAM XUMHUYECKUX PEaKIUu. 09.10.26
XUMHUYECKUX COCTUHCHHM. TIposedenue skcnepumenma 12.10.26
5. Komudectso emecTBa. MOISIPHAS | _ () pcnme (bU3HIECKIX CBOHCTR 16.10.26
Mmacca. PacueTsr mo (bopleynaM 06PA3IOB HEOPTAHHUECKHX BEIIECTB — 19.10.26
XUMHYECKUX COCTUHEHUII. METAILIOB H HeMETAILIOB.
6. MomsipHas Mmacca cMecH BEIIeCTB. | _ Ha6mozienne Gu3nueckux 1 23.10.26
MomnsipHast 10J11 XUMHUYECKOTO XUMUYECKHX SIBIICHHIA. 26.10.26
JJIEMEHTa B COEJI.IMHEHUH.
7. XuMHUecKas peaxius U ee — HaGmonenue u onucanue Npu3HaKkoB 30.10.26
NPU3HAKU. Y CJIOBUS MPOTEKAHUS | IMPOTEKAHUS XMMHYECKHX PEAKLIUN Pa3HBIX 02.11.26
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XUMHYECKUX PEAKIIUH.

THUIIOB.
Pewenue pacuémnuix 3a0au no popmynam u
YPaBHEHUSAM XUMHUYECKUX pPEeaKLUn

8. Twurmbl XUMUYECKUX PEAKITUH. Pa3JIMMHOTO YPOBHS CIIOKHOCTH, B TOM UHCITE 06.11.26
Pacuetsl Mo xumMu4eckum OJTHMITAAIHBIX 09.11.26
YpaBHECHUSM
Pa3nen 2. BaxHeililie NpeacTABUTETH HEOPTaHUYECKHUX BelIECTB
2.1 | Bo3nyx. [lonsTHe o razax. 3 1. TlpencraBienwus o razax. Boznyx. | Ilposedenue sxcnepumenma 13.11.26
Kucnopon. Oxcuabt 3akoH ABOrajpo. — O3HakoMJIeHHE ¢ 00pa3laMu 23.11.26
2. OTHOCHTe/bHAS IUIOTHOCTH ra3oB.| OKCH/IOB M ONHCAHHE HX CBOHCTB. 27.11.26
OrnpeienieHre OTHOCHTENBHOM — Iomyuenmue, c0631paH1/1e KHCJI0poJa, 30.11.26
MOTEKYIAPHOIT U3yUYCHHE €r0 CBOHCTB
MacChl ra3006pa3HOro BEIECTBA M0 Pewenue paCLté'mezxv 3a0ay 10 ypaBHEHUSIM
H3BECTHON OTHOCHTENLHOM XUMHYECKHUX PEaAKIUA U TEPMOXUMHUSCKAM
MIOTHOCTIA YPaBHEHUSM PA3JIMIHOTO YPOBHS
3. OObEMHbIE OTHOIIEHHS ra3oB rpy | CTO’KHOCTH, B TOM GHCIIC OJTMMITHATHBIX 04.12.26
XUMHUYECKUX PEAKIUAX. 07.12.26
Kucnopona. O30H.
TennoBoii 3 hekT XuMUIeCcKou
peaxinuu
2.2 Bomopon. 4 1. Bogopon. Ilposedenue sxcnepumenma 11.12.26
[TonsiTue o kucmoTaXx U — [Monyuenue u cobupanue BOAOPOAA. 14.12.26
COJISIX 2. CpoiicTBa BoIOpOA. — B3anmoelicTBHE KHCIOT C METaIJIaMHK 18.12.26
Pewenue pacuémuwix 3a0ay o ypaBHEHUSIM 21.12.26
3. Tlomydyenue u npUMeHEHUE XUMHMUYECKUX PEAKLUM, B TOM YUCIIE
BOJIOpOJIA TCPMOXUMHUICCKUM 25.12.26
28.12.26
4. TloHsTHE O KUCIOTAaX U COJSAX 11.01.27
15.01.27
2.3 | Bona. PactBopsl. [lonsTue 2 1. Boga. Boga xak pacTBOpUTENb. IIposedenue sxcnepumenma
00 OCHOBaHUSX PactBopsl. Hachliennsie u — IIpurorosienne pactBopos ¢ onpenenénnon | 18.01.27
HEHACBILIEHHBIE PACTBOPBI. MacCOBOM J0JIEM paCTBOPEHHOTO BEILIECTBA. 22.01.27

Pewenue 3a0au ¢ ucroab30BaHUEM HOHITHI
«MacCoBas 0JIsI BCHICCTBA B PACTBOPCH,
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2. PacTBOpHMOCTBH BEUIECTB B BOJIE. | «MOJIApHAst KOHIIEHTPALIUS, C 25.01.27
CriocoObI BBIpaKCHUS C MCIOJIb30BaHUEM KPUBBIX PACTBOPUMOCTHU 29.01.27
KOHIICHTPALIUU PACTBOPOB:
MaccoBasi J10Jisi PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAS
KOHIIEHTPALIHUSI.
XHUMHUYECKHE CBOMCTBA BOJIBI.
[TonsiTe 06 OCHOBaHMSIX.
WHmkaropsl
2.4 | OcHOBHBIE 1. Knaccudukanus CocraBienue GopMys OKCUA0B, KUCIIOT, 01.02.27
KJIACChI HEOPraHUYECKUX OCHOBAHUH, COJIeH U UX Ha3BaHUU T10 05.02.27
HEOPraHUYEeCKUX COCMHEHU . MEKIYHApOJHON HOMEHKIIATYpeE.
COEIMHEHU I Oxkcunpl. CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN 08.02.27
2. Tuapokcusl. KicmoTsL. pealiunﬁ, WITIOCTPUP YIOIINX XUMHYECKUE 12.02.27
OCHOBAHHS pacTBOPHMBIE (Iémoun) | CBOHCTBA M CHOCOO0BI OJTyYEHHsI BEIIECTB
1 HepacTBOPHMbIE. M3YYEHHBIX KJIACCOB/TPYIII, a TaKXKe
MOATBEPKTAIOUTNX T€HETHUECKYIO CBSI3b
3. AM(i)OTepHBIe MEXKIYy HUMU. 15. 02.27
OKCHUJBI U TUAPOKCHIBI IIpogedenue sxcnepumenma 19.02.27
— Onpenenenre pacTBOPOB KUCIOT U
4, Comnu. IeJI0YeH C MOMOIIBIO HHIMKATOPOB. 01.03.27
— B3aumoieiicTBre KUCIOT ¢ 05.03.27
5. ®usuueckue u o01mue| MeTaaIaMu, peaKkIui
XUMUYECKHE CBOWCTBA HeWTpanu3amnuu. Peakius 12.03.27
MIePEUYHMCIICHHBIX KJIACCOB| HEHUTpaJIM3alny. 15.03.27

HEOPraHMYECKUX COCAMHEHUHU, HX
obme  crmocoObl  MOJIy4eHUS,

IIPUMCHCHHUC.

— B3zaumonelictBue pactBopa cepHO
KHCIIOTHI ¢ okcuaoM meau (II).
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6. T'enerunueckas
KJIaccaMu
COEIMHECHUN

CBSI3b  MEXIY
HEOPraHUYECKUX

— Ilony4yenue HepaCTBOPUMBIX
OCHOBAHUM U U3yYCHUE UX CBOWCTB.

— BeITecHEHHE 0THOTO MeTalIa

JIPYIUMM U3 PacTBOpa COJIH.

— B3zaumoaerictBue ruipokcuia

LIMHKA C PACTBOPAMH KUCJIOT U

LIEJI0YEH.

— Pemenune skcriepuMeHTaIbHBIX 33144 110
TeEME

«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUI.

Pewenue pacuémmuvix 3a0au 10 ypaBHEHUSIM
XMUMHUYECKUX PeaKuii pa3HbIX THUIIOB U
YPOBHEMN

— CJI0’KHOCTH, B TOM UYHCJIE

OJIMMITAATHBIX

19.03.27
22.03.27

Paznen 3. [lepuoauyecknii 3axon u [lepuoanyeckasi cucreMa XuMH4YeCKHX 3JjieMeHTOB /I,
CrtpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

N. MenaesieeBa.

3.1

[Tepuoauueckuii 3aKoH U
[Tepuouueckas cuctema
XUMHYECKUX 3JIEMEHTOB
J.11. MenaeneeBa.
Crpoenue atoma

4

1. Tlepuommyeckuii 3aKOH
XHMHUYECKUX djieMenToB .M.
MenpeneeBa u CTpOCHHE aToMa.
CocTaB aTOMHBIX SJIED.

2. CrtpoeHue IEKTPOHHBIX 000JI04YEK
aTOMOB MEPBBIX 20 XUMUYECKUX

aneMeHToB lleproanueckon

CHCTEMBI XUMUYECKHX DJIEMEHTOB

JI.1. MennaeneeBa.

MoaenupoBaH#e CTPOCHUE aTOMa,
SHEPreTUYEeCKUX YPOBHEW U MOypPOBHEH MpH
MIOMOIII PHCYHKOB, SJIEKTPOHHBIX
KOH(UTypanui ¥ 3JeKTPOHHO- TpadUIECKUX
bopmyi.

OObscHeHre 00X 3aKOHOMEPHOCTEH B
U3MCHCHHH CBOWCTB XUMHUYECKUX DJICMEHTOB.
[TporHo3upoBaHue 1 XapaKTEPUCTUKA CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COSAMHEHUN Ha

OCHOBaHMWM 3aKOHOMepHocTel [lepuoanueckoit

CHUCTCMbI XUMHWUYCCKHX OJICMCHTOB.

26..03.27
29.03.27

02.04.27
05.04.27
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3aKOHOMEPHOCTH U3MEHEHUS

Buvinonanenue IKCnepumernma

CBOMCTB aTOMOB paaunyca aToMoB | — O3HaKOMJIEHHE ¢ 00pa3liaMy METAJIIOB U 09.04.27
XHUMHYECKUX JIEMEHTOB, HEMETAJUIOB.
METANTINYECKUX U Hnousuoyanvuvie unu epynnosgvie npoexmsli no
HEMETAJUIMYECKUX CBOWCTB 110 meme «Ilepnoauueckuil 3aKOH U
TPYIIIIaM | IIePHOJIaM. [leprnonnyeckasi cucreMa XUMHYECKIX
OJICMCHTOB 19.04.27
4. Wsmenenue xncnotHo-ocHoaex | A1 23.04.27
CBOHCTB COeMMHEHNI XuMmueckux| VICHICTECBa.
MEMEHTOB B TlepHo/ax i rpymmax,| CTPOSHNE
XapakTepucTHKa XMMHYECKOTO aromay
3JIEMEHTA MO €ro MOJIOKEHUIO B
[Teproanueckoii cucreme
J.1. MenneneeBa
3.2 | Xumuueckas CBS3b. 5) 1. Xumunueckas cBsi3b, €€ BUJIBL MonenupoBaHue CTpOEHUS MOJIEKYJI MPH 07.04.27
OkucauTenbHO- MIOMOIIIM PUCYHKOB, MOJEJIEH, 3IeKTpoHHbIX 1 | 07.04.27
BOCCTAaHOBHTEIILHBIC 2. Mexanu3mbl 00pa3oBaHus CTPYKTYPHBIX (OPMYIL.
peakuuu KOBAQJICHTHOM U MOHHOM CBSI3U. PaccranoBka k03¢ punneHToB B cxemax 14.04.27
OKHCJIMTEIBbHO-BOCCTAaHOBUTEIBHBIX 14.04.27
3. DIEKTPOHHBIC M CTPYKTYpPHBIE pEaKMii METOAO0M 3JICKTPOHHOTO
dbopmyisl BenecTB. KaTnoHs! u Oananca. 21.04.27
AHHOHBL. IIposedenue sxcnepumenma 21.04.27
— OnBITHI, WUTIOCTPUPYIOIINE
OKHUCIIMTEIHbHO-BOCCTAHOBUTEIHHbBIE 24.04.27
4. Kpucrammyeckue 1 aMOpQHbIE | peakuum. 24.04.27
BeLEeCTBA. THIIBI KPUCTAIUIMYCCKUX | Pewenue pacuémuvix 3a0aq 110 GopMysiaM 1
peieToK. YPaBHCHHSIM XUMHUYECKUX PEAKIHI Pa3HBIX 28.04.27
TUIIOB ¥ YPOBHEH CII0)KHOCTH, B TOM YHCJIE 28.04.27
5. OxucnaurenspHO- OJIMMIIMAJTHBIX
BOCCTAHOBHTEJIbHBIE PEAKIINN
KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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