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Pabouas mporpamma Kypca BHEYPOUHOH [E€ATEIbHOCTH «3aHUMAaTeNbHas
xumus» (manee — IIporpamma) coctaBieHa Ha OCHOBE paboueld ImporpaMmbl Kypca
BHEYPOUHOH JeATEIbHOCTH «XHMHsI B IKCIEPUMEHTax M 3ajgadax. 8-9 kiaccb»
(aBTop AcanoBa JL.U., ®I'BHY «MHCTHTYT conepkaHHs W METOJOB OOy4YeHUs
uM. B.C. JlenneBa»). [IporpamMmma BKJIIOYAET MOSICHUTENBHYIO 3alUCKY, COAEPIKaHUE
oOyueHus, IUIAHUPYEMBbIE pE3yJbTaTbl OCBOEHHS MPOrpaMMbl, TEMaTHUYECKOE
IUTAHUPOBAHHUE.

[TosicuutenpHass 3amucka oOTpakaeT oOlMe Ledd W 337aud  U3y4eHHUs
peIaraéMoro Kypca, €ro MecTo B CTpyKType y4eOHOro IjlaHa, MOIX0Abl K 0TOOpY
CoJIep KaHus, ONPEACIICHUIO TUIAHUPYEMBIX PE3YyJIbTATOB.

[InanupyemMble  pe3ysbTaTbl OCBOEHHS MIPOrpaMMbl  Kypca  BKJIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTAThl 32 BECh NMEPUOJ OOy4YEHUs Ha YPOBHE

OCHOBHOT'O 00111eT0 00pa30BaHUsl.

HOACHUTEJIBHAA 3AIITMCKA

OO0mas xapakTepucTHKA Kypca

Pabouass mporpamMma Kypca BHEYPOUHOM JESATENBHOCTH «3aHUMAaTelbHas
xumus» (manee — Ilporpamma) cocraBneHa s oOydaromuxcs 8-9 kijaccoB Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUA:

— (enepalibHOrO TOCYAAPCTBEHHOIO0 00pa30BATENBLHOIO CTaHAapTa OCHOBHOI'O
oOmiero oOpa3oBaHusi (YyTBEpKAEH TMpUKa3oM MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit @eaepanuu ot 31 mast 2021 r. Ne 287);

— (enepambHO  00pa30BaTENIbHOM  MPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3zoBaHus (yTBEp)KII€Ha MpuKazoM MuHHUCTEpCcTBa mpocBemenus Poccuiickoi
®epneparuu ot 18 mas 2023 r. Ne 370).

[Iporpamma ynensier 0co0oe BHUMAHUE BBINOJHEHUIO OOYYarOIIMMUCS
XUMHUYECKOTO KCIIEPUMEHTa — Ja0OPaTOPHBIX OMBITOB U MPAKTUYECKUX padoOT, UTO
MO3BOJIUT MM Ha TMPAKTUKE H3YYUTh 3aKOHOMEPHOCTH TMPOTEKAHMS XMMHYECKUX
MIPOIIECCOB, Pa3BUTh MPAKTHUCCKUE YMEHUS M HABBIKM TUTAHUPOBAHUS, IOJITOTOBKH,

IMPOBCACHUSA, aHAIM3a W HHTCPHPCTALIMA ITOJYUYCHHBIX OSKCIICPUMCHTAJIBHBIX
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pPE3yJbTAaTOB, HAYYUTHLCA TPUMCHATbL TCOPCTUUCCKUC 3HAHUSA JIA 00BIACHEHUS

XUMHUYICCKUX IPOHCCCOB, MPOUCXOOAIINX B TOM HHCJIC B CUTyallUsX KU3HCHHOI'O

xapaktepa. OcoO3HAHHOE BBITIOJIHEHHE XHMHYECKUX JKCIICPUMEHTAJIBHBIX padoT
CIIOCOOCTBYET MOBBIIICHUIO MOTUBALIMU K U3YUYEHUIO XUMUHU.

[Iporpammoii mpenycCMOTPEHO TaKKe pellieHne 00yUYaromMMUCI KaueCTBEHHBIX
U KOJIMYECTBEHHBIX 3a7a4 Pa3IMYHbIX THUIIOB U YPOBHEU CIIOKHOCTH, B TOM YHCIIC
OJIMMITUAIHBIX. BBIMOTHEHNI0O XUMHYECKOTO SKCIEPUMEHTa U PEUICHUIO 3aj]ad
00513aTeIbHO JOJDKHO MPEIIIeCTBOBATh 3HAKOMCTBO OOYYAIOIIUXCS CO CBS3aHHBIMU

C HUMHU JJICMCHTAMH COACPKAHU .

Ieab u 3aga4un Kypca

Hear IIporpammel — oOecneuuTh HMHAUBUAYAIbHbIE  MOTPEOHOCTH
oOydaromuxcs B HM3yUYEHUH XHMHUA B YCIOBUAX, KOTJa Y4YeOHBIH IulaH
o0pa30BaTeNbHOM OpraHM3allK IPeIyCMAaTPUBACT W3YYEHHE YUEOHOro MpeaMeTa
«XHUMHS» TOJIBKO Ha 6a30BOM YpOBHE.

[Ipennaraemass  IlporpaMma  yuMTBIBa€T  IICHXOJIOTO-TI€arOTHYECKHe
0COOEHHOCTH COOTBETCTBYIOLIEH BO3pAaCTHOM KaTeropuu ooyyaromuxcs. Ee ocBoenue
CIIOCOOCTBYET Pa3BUTHIO Y OOy4YarOIIMXCs MHTEpeca K M3YYCHHIO XUMUU U cepam
JESITEIbHOCTH, CBSI3aHHBIM C XHMHEH, MOTHBAIMM K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIIETO PO M HAMTPABICHHOCTH JAIBHEUIIIETO 00YUYCHHS.

N3yuenune kypca HarpaBiieHO Ha (POPMUPOBAHHUE Y O0YUAOIIUXCS:

— CHCTEMBbl XMMHYECKMX 3HAaHMA KaK KOMIIOHEHTa €CTEeCTBEHHO-HAay4YHOU
KapTHUHBl MHUpPA, KaK OCHOBBI I TMOHMMAaHHUS XUMHYECKOW CTOPOHBI SIBICHUN
OKpY>KaroIIero MUpa;

— WHTEpeca Ha TMpOoJOKEHHEe OOy4YeHHUsT Ha YpOBHE CpEAHEro oO0IIero
oOpa3oBaHHUs.

B pamkax perieHrs oCHOBHBIX 3a/1a4 [IporpamMmbl 101KHO OBITH 0O€CTIeUeHO:

— mpuoOuieHrue  OO0ydalmMXCd K  CAMOCTOSTEIBHOM  MO3HaBaTEIbHOM

u HCCH@HOB&TCHBCKOﬁ ACATCIbHOCTH, K HAYYHBIM METOJaM ITIO3HAHU S,

— ¢dopMHpoBaHUE Yy OOyYarOUIMXCS MOTHBALlMM M Pa3BUTHE CIOCOOHOCTEH
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K U3yUYCHUIO XUMUU;

— ¢dopmupoBaHUE Y 00yYaIOUXCSl YMEHUN OOBSICHATD U OLEHUBATH SIBJICHUS
OKPY aIOIIEr0 MUPa, UCIOJIb3YsI 3HAHUS U OTBIT, OJYYSHHBIC MTPU U3YUCHUN XUMHUH,
MPUMEHATh WX TIPH PEHIEHWHW TpPoOJeM B TOBCECIHEBHOW XW3HH W TPYJAOBOU
JeSATEIbHOCTH;

— OCO3HaHWe OOYYAIOMIMMHUCS IEHHOCTH XHUMHMUYECKUX 3HAaHUN B KU3HU
YeJIOBEeKa, MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJbTYphl, HENPUATHE ICUCTBUM,
MIPUHOCSIIIMX BPEl OKPYIKAIOIIEN CPENE U 310POBBIO JIFOJCH;

— TMpuoOpeTeHre oOyYaroIUMUCS ONbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB

(KJHO‘-IGBBIX KOMHCTGHHHﬁ), H€O6XOIIHMI>IX IJIA Pa3/IMYHBbIX BUJAOB ACATCIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Npolecce

[Iporpamma kypca «3aHUMAaTeNbHAs XUMHS» PACCUMTAHA Ha peaM3alvio B
TeyeHue 68 ydueOHBIX 4acOB B paMKax BHEYPOUHOU JeaTenbHOCTH B 8—9 kiaccax (34
yaca B 8 kiacce u 34 uvaca B 9 kiacce). Kypc mMoxkeT ObITh HCHOJIB30BaH MJis
oborarieHus 0a30BOro Kypca XMMHUHU MPAKTUKO-OPUEHTUPOBAHHBIM COJEpKaHUEM U
aKTUBHBIMU  BHUJAMHU  JesATEIbHOCTH oOydaronmxcs. [Iporpamma  siBisiercs
COJICPKATEJIbHBIM W METOAUYECKUM OPUEHTUPOM ISl COCTABJICHUSI TEJaroramu
paboyux Mporpamm.

[Iporpamma Kypca BHEYPOUHOM MAEATEIBHOCTH «XUMHS B JKCIEPUMEHTAX
¥ 3aJadax» HampapjieHa Ha JIOCTH)KEHHE pe3yJIbTaTOB, KOTOpPbIE JOMOJHSIOT
U yrayosisitoT chopMyaupoBaHHbIe B deepaibHOM paboyeli mporpaMme 1o yueOHoMy
npeaMety «Xumus» (0a30BbIi ypOBEHb) TPEOOBAaHUS K MPEIMETHBIM Pe3yJIbTaTaM.

JlesTenbHOCTh 00y4aromuxcs peayCMaTPUBAET AKTUBHOCTD
U CaMOCTOSITEIbHOCTh, COYETAaCT WHIUBUAYAJIBbHYIO W TPYNHOBYI0 (OpMbI pabOTHI.
CTpyKTypupOBaHHE TEMaTHYECKOro IulaHupoBaHus B [Iporpamme COOTBETCTBYET
MOPSIZIKY U3YUYCHUS Pa3/iejioB U TEM XUMUU Ha 0a30BOM YPOBHE B OCHOBHOW IIIKOJIC

1 00ecreurnBaeT TeM CaMbIM ITPEEMCTBEHHOCTh YPOUHOU M BHEYPOUHOMU JI€ITEIbHOCTH.



[TpennoxeHHbIE JEMEHTHI COAEPKAHUA M BUIBI EATEIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl € YYETOM HMHAMBUAYAJIBHBIX 3alPOCOB  OOYYAIOIIMXCA.
Pacmmpenue conep:kanus ¥ BUIOB AESITEIBHOCTU CBSI3aHO C BO3MOXHOCTBIO BbIOOpa
MEAaroroM pas3iUYHbIX BApUAHTOB Y4YeOHO-METOAMYECKOTO OOEecCHedeHus: Kypca,
a Takke C CYyIIECTBYIOLIMMHU  YCIOBUSIMH  IIKOJBHOH  HMH(OPMALMOHHO-
00pa30BaTEIbHON CpEIbI.

Jlig 3HakomMcTBa OOydaroIuxcst ¢ HpodeccusiMu, CBA3AHHBIMU C XUMHEH
U XMUMHYECKON HAYKOW, W TOBBIMIEHHS HMX MOTHUBAlUA K H3YyYECHHUIO XHMHH
PEKOMEHIyEeTCSl  BKJIIOYATH B  IPOrpaMMy  3KCKYPCHM  HA  NIPEANPUATHSA,
B PETMOHANIbHBIE MY3€H, BY3bl. CozepxkaTenbHble 3JIeMEHTHI [IporpaMMbl MO3BOJISIOT
OpraHu30BaTh Ha HX OCHOBE MPAKTUYECKYID U IOMCKOBO-UCCIEN0BATEIBCKYIO
JESATEIBHOCTh, PE3YyJbTaTbl KOTOPOH MOTYT OBITh HCHOJIb30BaHbl MpPU peaTU3aliu
OOyYarOUMMHUCS HWHAUBUAYAIBHBIX MPOEKTOB. TeMbl MNPOEKTOB PEKOMEHIOBAHO

BBIOMPATH C YUETOM PETHOHATBHON CrieU(PUKY.



COJEPKAHUE OBYYEHUA

8 KJIACC

Paznen 1. [lepBoHayanbHble XUMUYECKHE OHSITHUSI

XuMHsl — BaKHasE 00JIACTh €CTECTBO3HAHUS M NPAKTUYECKON JAESITeIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb XMMUM B KU3HM 4YEJNOBEKa. XHUMHUS B CHUCTEME
Hayk. Tena u BemectBa. duU3nueckue U XUMUYECKHE CBOMCTBA BEIIECTB. ATperaTHbIe
COCTOSIHUSI BemecTB. [loHATHE O TEOPETUYECKHX W SMIMPUYECKUX METOoAaX
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpencraBieHuss O HaydyHOM TTO3HAHUHU
Ha SMIIMPUYECKOM YPOBHE. S3bIK XUMUMU.

[Tonsitue o Merogax paboOThl ¢ XUMUYECKUMHU BemecTBamu. OOOpyaoBaHUE
HIKOJIBHOW ~ XUMHUYecKo snaboparopuu. IlpaBuna Oe3omacHoro oOpaleHus
C BEIIECTBAMU U J1a0OPATOPHBIM 000PYIOBAHUEM.

Uucteie BenecTBa U cMecu. CriocoObl pazaeneHus cMmeceil. OuncTka BEIIECTB.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEMEHTHI. [IpOCThIE U CIIOKHBIE BEIIECTBRA.
Meraibl 1 HEMETAILIBI.

Xumuueckas Qopmyna. OTHocutenbHas aToMmHas Macca. OTHOCHTENbHas
MOJIEKYJIsipHAss Macca. MaccoBasi J0JiE XUMHUYECKOTO 3JJIEMEHTAa B COCIMHEHUHU.
Haxoxaenue npocreiimeit (opMyJibl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KomuuectBo BemiectBa. Mok, Monsipnas macca. PacdeTtsl mo ¢opmyiiam
XAMHUYECKUX CoeauHeHun. MoisipHas Macca cmecH BelecTB. MoJibHas 07
XUMHUUYECKOTO »JJIeMeHTa B coenuHeHuu. Haxoxnaenue mpocteitneit (GopmyIisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMUYECKasi peaklus U €€ NPU3HAKU. YCJIOBUS MPOTEKAHHUS] XUMHYECKUX
peakunii. XMMHYECKHME ypaBHEHUsA. [HUIbl XUMUYECKHX peakuuii. Pacuersl
M0 XMMUYECKUM yYpaBHEHUSIM.

IKchnepumenmanbHoe uzyueHue 6euwecms U sA6J1eHULL:

e l3yyenue u onucanue (U3MYECKUX CBOMCTB OOpa3IOB HEOPTAHMYECKUX

BEIIECTB.



o [IpaBuna paGotsl B nmaboparopuu U MpueMbl oOpaiieHus ¢ 1a00paTOPHBIM
000pyTI0BaHUEM.

e Paznenenue cMmecen.

e Onucanue (HU3MUECKUX CBOMCTB 00Opa3lloB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJLJIOB.

e HaOmonenue Gpr3nuecKux 1 XUMHUUECKUX SBJICHUM.

e HaGmonenue u ommucaHue MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiui
pa3HBIX THUIIOB.

Pewenue pacuemnvix 3a0au 1o popmysaM 1 ypaBHEHUSIM XUMUYECKUX PEAKIIUIA

pa3IMIHOTO YPOBHSA CIIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX.

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHUYECKHUX BElIECTB
Bo3nyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABoraipo. MossipHblid 00beM
razoB. OrTHOcUTENbHAs  IUIOTHOCTH ra3oB. OrmnpeneneHue  OTHOCHUTEIbHOU
MOJIEKYJIIPHOM MacChl Ta3000pa3HOTO BEIIECTBA MO W3BECTHOW OTHOCHUTEIHHOM
I0THOCTH. OOBEMHBIE OTHOIIECHHUS Ta30B MPU XUMUUYECKHUX PEAKIUSX.
Kucnopona. Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MOTydeHUs! KHCIOPOia
B 1abopaTopuu U npomsilieHHOCTH. [loHsATHE 0 KaTtanu3artope. O30H — aJuIOTPOITHAS
Mou(pUKALIUS KHCITIOPO/Ia.
TennoBoi 3pPexT XuMUYECKOl peakuu, TEPMOXUMUYECKHE YPaBHEHHUS, SK30-
Y DHJIOTEPMHUYECKUE PEAKLINH.
Bonopon. Haxoxxnenwe Bomopojaa B TIpupoje, (PU3HMYECKUE U XUMHYCCKUE
CBOMCTBa, NMPUMEHEHHUE, CIIOCOObI mojydeHus. [loHsTHE 0 KUCITIOTaX U COJISX.
Bopa. ®usnueckue cBOMCTBA BOABI. Boma kak pacTBOpuTesb. PacTBOpBI.
HacebllieHHble ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
CriocoObl BBIpaXEHUSI KOHIICHTPAIIMA PACTBOPOB: MACCOBAsi IO PACTBOPEHHOTO
BEILIECTBA, MOJISIPHAsl KOHIIEHTpals. Pojib pacTBOPOB B IPUPOJIE U B dKU3HU YETIOBEKA.
Xumuueckne cBoiictBa Boabl. Ilonstue 00 ocHoBanumax. Ilonsarue
00 wmHaukatopax. KpyroBopoT Boabl B Npupoje. 3arpsi3HEHUE ITPUPOJIHBIX BOJI.

OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.



Knaccudukanusa nHeopranuueckux coenunenuid. Oxcupabl. Kiaccudukanms
OKCHU/IOB: coJjieoOpasyronime (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC)
U HECO0JIe0Opa3yIolIre.

@u3NuecKUue M XapaKTEpPHblE XMMHUYECKHE CBOMCTBa OKCHIOB. [lomydeHue
OKCHUJIOB.

[loHATHE O TMOPOKCHIAX — OCHOBAHUSIX M KHCIOPOICOAEPKAIIMX KHUCIOTaX.
Kucnorel. ®usnyeckne M XHUMHYECKHE CBOMCTBA KHUCIOT. [lomydeHwe KHUCHOT.
Kucnors! B npupoae, NpUMEHEHNE BAXKHENIITUX KHACIIOT.

OcHoBanus. Krnaccudukanus OCHOBaHUM: WIENOYM M HEPACTBOPUMBIC
ocHoBaHus. lllenoun, ux cBolicTBa M cnocoObl noayudeHus. HepacTBopumble
OCHOBAaHMs, KX CBOMCTBA M cmocoObl mnoidydeHus. AmdorepHocTs. [lonatue
00 aM(pOTEepHBIX TUAPOKCUIAX U MOTYyUECHHE.

Conn. @Puznueckre U XxapakTepHbIe XUMAYECKHE CBOMCTBA. [lomydenue collen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

IKcnepumenmanbHoe uzyueHue 6euecms U A6JNeHULL:

e O3HakoMJIeHHE ¢ 00pa3laMu OKCHJIOB U OITMCAHUE UX CBOMCTB.

e IlomydyeHue, coOupaHue KUCIOPOIa, U3y4eHUE €T0 CBOUCTB.

e [lomydenue u cobrpanue Boaopoaa.

e B3anMoaeNCTBUE KUCIIOT C METAJJIAMH.

e [IpuroroBiieHMe  pacTBOPOB €  ONPEAECICHHOM  MacCOBOW  JOJIEU

PaCTBOPEHHOT'O BELIECTBA.

e OrnpezeneHre pacTBOPOB KMCIIOT U IIEJIOYEN € TOMOIIBIO HHINKATOPOB.

e Peakuus HEMTpaIU3aln.

e BzaumogeiicTBue pacTBopa cepHou KUCIOTHI ¢ okcuaom meau(Il).

e [lonyueHue HEPACTBOPUMBIX OCHOBAHUY U U3YUYEHUE UX CBOMCTB.

e BrITeCcHEHNE OTHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIH.

e BzaumopeicTBre THAPOKCUAA IUHKA C PACTBOPAMU KUCIIOT U IIEJIOYEH.

e PemeHue SKCHOEpUMEHTANbHBIX 33ga4 IO TeMe «OCHOBHBIE KJIACChI

HCOPraHn4CCKHUX COGﬂHHGHHﬁ)).



Pewenue 3a0au ¢ WCIOIB30BAaHHEM TNOHATUH «MaccoBas J0JIs1 BCIICCTBA
B pPacTBOPCH», «MOJEIpHasA KOHIOCHTPALIUA, C HCIIOJIb30BaHHUCM KPHUBBIX
PaCTBOPUMOCTH. Pemenune PAaCUYCTHBIX 3a4aY IIO0 YPABHCHUAM XHMHUUYCCKHUX pCaKHHfI

Pa3HBIX TUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM 4YHUCJIC OJIMMIINAAHBIX.

Pa3znen 3. [lepuogudeckuii 3axon u [lepuogudeckas cucreMa XUMHYECKHUX
jiemeHTOB JI.A. MenneneeBa. Crtpoenne aroMoB. XHMMHUYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaKIIUH

[Tepunonnueckuii 3akoH /.M. MenneneeBa. Ctpoenne aroMoB. COCTaB aTOMHBIX
anep. Mzotombl. PagmoakTHUBHOCTh.  ONEKTPOHBL.  DJEKTPOHHAs  OpOUTalb.
DHepreTHYecKre YpOBHH M TIOAYPOBHH aroma: S-, P-, d-opOurtanu. DIeKTpOHHBIC
KOH(HUrypaluu U 3JeKTpoHHO-Tpaduyeckue Gpopmyiibl aToMoB. DUHUECKUN CMBICI
NOPSIKOBOTO HOMEpa, HOMepa Mepruoja U rpyIiibl 3jeMenTa. CTpoeHue 3JeKTPOHHBIX
o0osiouek aromMoB MepBbIX 20 XMUMHUYECKUX 3JeMeHTOB [leproauueckoil cucTeMbl
JI.A. MeHnneneeBa: paclpenciieHue 3JIEKTPOHOB I10 JHEPIeTHUYECKHM YpPOBHSIM,
NOAYPOBHAM U opouTasiaMm. dusndeckuit cmpici [lepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO rpymnnaMm H nepuoaam. M3menenue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEIMHEHUH XWMHYECKHX 3JEMEHTOB B IEpHOAaX
U rpynmnax. XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTA IO  €ro  IOJIOKEHUIO
B [Iepuonnueckoit cucreme [I.1. Menneneena.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuognyueckoil CUCTEMbl XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUs Haykn U npaktuku. J.MI. MenneneeB — ydeHbli
Y TPaXJIaHUH.

DNEeKTPOOTPULATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. XUMHAYECKAsI CBA3b. BHibl
XUMHUYECKON CBSA3U: KOBAJICHTHAs MOJISIpHAs CBSI3b, KOBAJICHTHASI HEMOJSpHAs CBS3b,
MOHHas CBs3b. MeXxaHu3Mbl OOpa30BaHHUS KOBAJEHTHOM W HMOHHOM  CBSI3M.
DJEeKTpPOHHBIE U CTPYKTYpHBIE (hopMyIIbl BemiecTB. KaTnoHbl 1 aHHOHBI.

Kpucrannnueckue u amopubie BemecTBa. THIBI KPUCTATUIMYECKUX PEILIETOK:

HOHHAaA, aTOMHas, MOJICKYJISIPpHAA U UX XapaKTCPHUCTUKH.



Crenens okucienus. Onpenesnenre cTerneHel OKUCIEHUs] aTOMOB B OMHApHBIX
coeauHeHUsIX.  OKHUCINTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  CocTaBieHue
YPaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUid M paccTaHOBKAa B HHUX
K03 UITMEHTOB METOI0M JIEKTPOHHOTO OanaHca.

DKcnepumenmanbHoe u3yueHue 6euecms U A61eHul.

e O3HakomJieHME C oOpa3llaMHd METauIOB U HEMETauloB. MoneianpoBaHUE

CTPOCHHSI MOJIEKYJ TMpPU TOMOIIM PHUCYHKOB, MOJENEH, 3IEKTPOHHBIX
U CTPYKTYPHBIX (hOpMYII.
o ONBITHI, WITIOCTPUPYIOIINE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
Pewenue pacuemnuix 3a0au 1o popmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN

Pa3HbIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM HYHUCJIC OJIMMIINAAHBIX.

9 KJIACC

Pa3nen 1. BetmecTBO M XMMH4YeCKasl peakuus

[ToBTOpEHHE OCHOBHBIX pa3deioB Kypca xumuu 8§ kinacca. Ilepuommueckas
CHUCTEMa XUMHUYECKHUX JIEMEHTOB B CBETE MPEICTABICHUIN O CTpOeHUH aTomMa. CTeneHb
OKHCJIEHUS U BAJICHTHOCTb. [IpeacraBnenue o nepuoandecKor 3aBUCUMOCTH CBOVICTB
XAMHUYECKUX 3JIEMEHTOB (2JIEKTPOOTPUIIATETLHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIC  CBOMCTBA,  KUCIOTHO-OCHOBHBIE  CBOMCTBA  OKCHJIOB
U THUJIPOKCHUJIOB) OT CTPOEHHUS aToMa.

Buapsl xumudeckod CBsI3U: MOHHAs, KOBaJCHTHas (HEMOJISIpHAs, MOJISIpHAas);
OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

Tunbel KPUCTAINIMYECKUX PELIETOK: AaTOMHAs, MWOHHAs, MeTaJuInyecKas,
MOJIEKYJISIpHAsE — M OCOOCHHOCTHM HX CTPOEHHUs. 3aBUCHUMOCTh CBOMCTB BEIIECTBA
OT THUIA KPUCTAINIMYECKOM PEIIETKHA U BUJIa XUMUYECKOH CBSI3H.

OcCHOBHbBIE 3aKOHOMEPHOCTH MNPOTEKAHUS XMUMHUYECKHX PEAKUUNA. IJIEMEHTHI
XUMHUUYECKON TEPMOJIMHAMUKHU. DHEPreTuKa XUMUYEeCKUX peakiuil. TemnoBoit apdext
XUMHUUYECKON peakuuu. DK30- U HHIOTEPMUYECKHE PEAKIUU, TEPMOXHUMHUYECKHE

ypaBHEHUs. 3aKOoH l'ecca M ero cieacTBus.
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[loHATHE O CKOPOCTH XUMHUYECKOW pEakluu. 3aKOH ACHCTBYIOIIMX MAacC.
@DakTopbl, BIMIIOLNME HA CKOPOCTh XMMHUYECKOM PpPEAKUUU. DHEPrus aKTHBALUU.
[Tonsarue o katanuze. ®epMmeHThl. UHTHOUTOPHI.
OOpatumble W HeoOpaTuMble  XUMHUYECKHe  peakuuu.  [loHsiThe
O XHWMHMYECKOM paBHOBecuu, npuHiun Jle Ilarense. YcnoBus cMmemeHUs
XUMUYECKOT0 paBHOBeCHS. DaKTOpbl, BIMSIOIMINE HA COCTOSHUE XUMHUYECKOTO
paBHOBecusa.  IIporHozupoBaHne  BO3MOKHOCTH  NPOTEKAaHUA  XUMHUYECKHX
NPEeBpAlICHU B Pa3IUYHBIX YCIOBUSX HAa OCHOBE MPEACTaBICHUN 00 M3y4YEeHHBIX
JIIEMEHTAaX XUMUYECKOW KUHETUKU U TEPMOAUHAMHUKHU.
OKHCIIATENTEHO-BOCCTAHOBUTEIIBHBIC pEeaKIyH. OKucnuTenpHo-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIICHU
OKHCIICHHsI. BakHeWIne OKHUCIUTENIN U BOCCTAHOBUTENU. COCTABICHHE YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMHA € HUCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOT'O OaaHca.
DNEKTpOJINTHYECKAsT JucconManus. XHMHUYECKHME pPEakIMh B PpacTBOpax.
Teopus 31EKTPOIUTUYECKON nucconuanuu. PacTBopeHune Kak (hPU3MKO-XUMUYECKUN
OpoLECcC. OJIEKTPOJUTHI W HENEKTpoJduThl. CuibHbBIE U cladble 3JIEKTPOJUTHI.
Crenenp aucconyanuy, KOHCTaHTa auccouuanuu. MoOHHOe npou3BEAEHUE BOJBI.
Bonoponnslii nokazarens. MHINKATOPBI.
Peakunu noHHOTO 0OOMEHa. Y CJIOBUS MPOTEKaHUS PEaKIIUii HOHHOTO OOMEHa.
I'mppoim3 conen. MoHHBIE ypaBHEHHMs THAPOJH3a COJEH. XapakTep Cpenbl
B BOJIHBIX PACTBOPAX COJEH.
IKcnepumenmanbHoe U3yueHue 8euecms U sA61eHUlL:
e lI3yyeHue 3aBUCMMOCTH CKOPOCTH XMMHMYECKOM PEAaKUUU OT Pa3IMYHBIX
(dhakTopoB.

e PemeHue SKCHEpUMEHTalIbHBIX 3amady 10 Teme  «OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIAW.

e Peakiuu HOHHOTO OOMEHA.

e Pacno3naBaHue pPaCcTBOpPOB COJIEH C IIOMOIIIBIO HHAWKATOPA.
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e Pacno3HaBaHWE HEOPraHWYECKUX BEHIECTB C IMOMONIIBIO KA4YE€CTBEHHBIX
PEAKIHI HA WOHBL.

Pewenue rauecmseennvix 3a0au u pacuemuvlx 3a0ay Pa3IAYHBIX THUIIOB

U YPOBHEW CJIOXHOCTH, B TOM YHUCJIE OJIMMIIMAIHBIX, MO TeMaM «(OCHOBHBIE

3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX peakuui», «INEKTPOJIUTHIECKAS

AJucconuanms. XHUMHYECKHE PCAKIIUHU B pACTBOPAX».

Pa3nen 2. HemeTa/uibl 1 X COeIMHEHUSA

OO6mast xapakTepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOCHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB, IPOCTHIX BEUIECTB, AJLIOTPOITHUS.

OOmasi XxapakTepucTuka rajoreHoB. Pu3nyeckrue M XUMHUYECKHE CBOMCTBA,
CIIOCOOBI MOJTYYEHHUSI U IPUMEHEHUE XJIOpA U €T0 BAKHEUIIINX COETUHECHUM.

OO0mmasi XxapakTepucTUKa XUMUYECKUX 31eMeHToB VIA-rpynmbl. dusnueckue
Y XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEHHUS U IPUMEHEHHUS CEPhl U €€ BAXKHEUIIINUX
COCTMHEHU.

OOmasi xapakTepucTUKa XUMHUYECKHX djieMeHTOoB VA-Tpynmbl. Dusnueckue
Y XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYUYCHUS U TPUMEHEHHE a30Ta U €r0 BaKHEHUIITNX
coenuHeHuil. Du3MUeCKHEe W XUMHUYECKHME CBOWCTBA, CIOCOOBI TMOJTY4YEHUS
u puMeHeHue ¢ocdopa 1 ero BaXKHEUIINX COSTUHEHUH.

OO1mast XxapakTepucTuKa XUMUYECKHX 3ieMeHToB |VA-rpynmbsl. @usnueckue
U XMUMHYECKHE CBOWMCTBA, CIOCOOBI TOJNYYEHHs] W TMPUMEHEHHE YTIepoJa M €ro
BaXHeHmMX coenqunenuit. [lonsitue 06 agcopOuuu.

du3nyeckne W XUMHUYECKHE CBOWCTBA, CIOCOOBI MONYYCHHUS U TPUMEHEHUE
KPEMHHS ¥ €0 BAKHEUIINX COCTUHEHUN.

IKcnepumenmanbHoe uzyueHue 6euecms U sA6J1eHULL:

o (O3HakoMJIEHHE C 00pa3IamMu MPUPOIHBIX XJIOPUAOB (TATOTCHUIOB).

e li3yueHue CBOMCTB COJISTHON KUCIIOTBHI.

e KauecTBeHHBIC peakIMKU HA XJIOPUI-, OPOMUJI- U UOTU-UOHBI.

e [losy4yeHue COITHON KUCIIOThI, U3YUYEHHUE €€ CBOMCTB.
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e l3ydeHue XMMUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI.

¢ [IpoBeneHue Ka4eCTBEHHBIX peaKlnii Ha CynbGUI-, CyIb(OUT- U CyIb(aT-HOHBL

e l3ydyeHne XUMUYECKUX CBOVCTB COJIEH aMMOHMUSI.

e KauecTBeHHas peakiys Ha MOH aMMOHUS U PocdaT-uoH.

e [lonyueHue aMmMuaKa U U3y4eHUeE €ro CBOMCTB.

e ll3y4yeHue CBOMCTB a30THOM KUCIIOTHI.

e AJcopO1us pacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM.

¢ [losydeHue, coOnpanue, pacClio3HaBaHUE U U3YUEHHUE CBOMCTB YIJIEKHCIIOTO
rasa.

e B3anmHble npeBpalieHus KapOOHATOB U TMAPOKAPOOHATOB.

e KauecTBeHHbIE peakIuy Ha KApOOHAT- U CUJIMKAT-UOHBI.

e [lonyuenue okcuna yriepoaa(lV) u uzydenue ero cBOiCTB.

e PelieHne 3KCIEpUMEHTANIBHBIX 33/]1a4 10 TeMe « BakHeIre HeMeTaJluIbl U UX
COEJIMHEHUS.

Pewenue rauecmeennvix 3adau u pacuemmuvblx 3a0ay Pa3IUUHBIX TUIIOB

Y YPOBHEW CJIOKHOCTH, B TOM YHCJIE OJIMMIIMAJHBIX, 110 pasaeny «Hemertamisl u ux

COCAUHCHU).

Pa3nen 3. MeTta/uibl M MX COeTUHEHUS

OO1ue coiicTBa MeTauioB. OO0IIast XapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB —
METAJJIOB HA OCHOBAaHMM HX IOJOXeHUS B llepronnyeckoil cucreMe XMMHUYECKUX
sanementoB J.M. MengeneeBa u cTpoeHusi atoMoB. Mertaibel A- u b-rpymnm.
DJIEKTPOXUMHUYECKUM Psii HampskeHU meTtamwioB. OOIIMe XMMHUYECKHE CBOMCTBA
MeTtaymioB. OOmme crnocoObl MOMYYEHHs] METAJIOB, METAUTYprus. OJEKTpOJIn3
pacIuiaBoB ¥ pacTBOPOB COJIEH Kak OJUH U3 CIIOCOO0B MoJy4eHus: MeTaiioB. [lonsaTue
O KOppO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIMThl UX OT KOoppo3uu. CIuiaBbl
METaJUIOB.

Metamiel A-rpynn. Illenounble MeTamibl M MX Ba)KHEUIIHME COEIUHEHUS:

(1)I/ISI/I‘ICCKI/IG Hu XUMHNYCCKUEC CBOﬁCTBa, IMOJIY4YCHHC u IMPUMCHCHHUC.
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[[lenoyHo3eMeNbHbBIE METAUIBI W WX Ba)KHEWIME COENMHEHUs: (unyeckue
U XAMHYECKHE CBOWCTBA, MOJYyYCHHE M TPUMEHEHWE. AJOMHUHUIN: (Qu3ndeckue
U XMMHUYECKHE CBOWMCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUA U THAPOKCHIA
ATFOMHUHUSL.
Metamnbl b-rpynn. OOmiasi xapakTepucTuka MeTaioB b-rpynm (moOGouYHBIX
NOArpymm): TnosioxkeHue B Ileproguyeckoil cuCTEME XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB. SIBJIiEeHUE «IpOBajiay 3JIEKTpOHA
Ha MpUMEpPE CTPOCHHUSI aTOMOB XpoMa, Meu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3J1eMEHTOB, CTEIIEHU OKHCIICHUS aTOMOB B COCIUHCHHSIX. 3aBHCHMOCTDH KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHUIAOB M THUAPOKCHUJIOB METAJUIOB OT 3HAYEHHUSI CTEIECHU
OKHCJICHHSI DJJE€MEHTa B COCIMHEHMH (Ha TIPUMEPE COCIMHEHUNA Xpoma).
[IepBoHayanbHbIE NPEACTABICHUSA O KOMIUIEKCHBIX COCIUHEHUSX.
Menps u cepebpo, X BaKHEHIINE COECIUHEHHUS: (U3HMUYECKUE U XUMHUYECKHE
CBOICTBA, MOJy4YeHUue U npumeHenue. lIpencrapienrus o0 aMMHAYHBIX KOMILJIEKCAX
cepedpa u MeaIu.
[{uHK ¥ ero BaKHEWIIUE COEAMHEHUS: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA,
MOJIy4eHHUE U PUMEHEeHHE. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA ITMHKA.
Kenezo: crpoeHue aroma, CTENEHU OKHUCIECHHS, (PU3MUYECKHUE U XUMHUYECKHUE
CBOMCTBa, MOJy4YeHHE M mNpuMmeHeHue. Okcuabl, Tuapokcuabl U conu xenesa(ll)
u xene3a(lll), ux cocra, cBOMCTBA U MOTyYECHHE.
IKcnepumenmanvbHoe uzydeHue Geuecms U A61eHUlL:
e B3anmojeicTBuE METAIIJIOB C BOJIOW, C pACTBOPAMM COJIEU U KUCIIOT.
e OxpalmBaHue JIAMEHH COISIMUA METAILIOB.
e BzauMmopeiicTBHE THIPOKCUJIOB HATPUA U KLU ¢ okcuaoM yraepoaa(lV)
Y KUCIIOTaMH.

e lccnenoBanue CBOMCTB KapOOHATOB M THAPOKAPOOHATOB KAJIBIIHS, )KECTKON
BO/IBI.

e Hccnenoanme aM(pOTEpHBIX CBOMCTB THAPOKCHIOB aTFOMUHMS U ITUHKA.

e lI3ydeHue npoIeccoB MOTYyUYEHUS THAPOKCUIOB KEJIE€3a, UX XUMHUYECKUX

CBOWCTB.
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e JKecTKOCTh BOJBI U METOJIBI €€ YCTPAHCHHSL.

e PemeHne SKCIIEpUMEHTAIBHBIX 33724 10 TeMe «BakHeHIme MeTamibl 1 UX
COCITMHEHUSD).

o KauecTBeHHBIC peaKkIMi HAa MOHBI MAarHUs, KajabIUs, AJTFOMUHMS, [IHHKA,
xene3a(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0au u pacuemuvix 3a0ay pa3IUUHbIX TUIIOB U YPOBHEH

CJI0KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, I1I0 PA3ACITY «MeTauibl ¥ ux COCIUHCHU).

Pa3znen 4. XuMus 4 OKpy:Kaouias cpeaa

BaxxHeiilime BemecTBa W Marepuanbl, o0JacTH MX mnpuMeHeHus. Hosbie
MaTepUAIIbl U TEXHOJIOTUH. [ [pUHIUIIBI «3€TEHON XUMUN.

XuMus W 310pOBbE. 3HAYEHHUE H3YyYAEMBIX XUMHUUYECKHUX DJJIEMEHTOB M HX
COEMHEHUH I (PYyHKIIMOHUPOBAHUS OPraHU3Ma YEJIOBEKa.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKAIoLEld cpeabl. JDKOJIOTHYECKHE MPOOJIEMBI,
CBS3aHHBIC C COCIMHEHUSIMH YIJIEPOJA, a30Ta, CEPhl, TSHKENBIX METALIOB. [loHATHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

IKchnepumenmanbHoe UzyueHue 6euwecms U A6JNeHULL:

e OmnpeneneHue KUCIOTHOCTH MPUPOIHBIX BOJ.

e MonennpoBaHue Ipolecca 00pa3oBaHus KUCIOTHOTO JOXKAs, U3YUEHHUE €ro

BO3/EHUCTBUS HA MaTepUaJIbI.

Paszgea S. IloBTopenue u 000011eHHe 3HAHUI OCHOBHBIX Pa3/1e/i0B KYPCOB
8-9 ki1accoB

ITepuonnueckuit 3akoH U Ilepuoamyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
B CBETE NIPEACTABICHUN O CTPOCHUS aTOMa.

Bunpl XuMHMyeckoW CBSA3HM. 3aBUCHMOCTL CBOMCTB BEIlECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanusa xumuueckux peakuuil. IIporHosmpoBanre BO3MOKHOCTU
IIPOTEKAHUS XMMHUYECKMX IIPEBPALCHUM B pPa3JIMYHBIX YCIOBHUSIX HAa OCHOBE

HpeI[CTaBJ'IeHI/Iﬁ XUMHUUYECKON KUHETUKHU U TCPMOANMHAMUKH.
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XUMHUYECKHE peakiuu B pacTBopax. [maponus coseil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIEC PEAKLIMH. DIICKTPOIIH3.

CBolicTBa KHCJIOT, OCHOBAaHMH W COJIEM B CBETE IPEIACTABICHUM
00 DIEKTPOJUTUYECKONW JTUCCOIHMAIMM W  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKuusXx.

IKcnepumeHmanbHoe uzyueHue 6eujecmas U SA61eHuUlL:

e PelieHne SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «MeTajuibl, HEeMETaulbl U UX

COCIMHECHU .
Pewenue rauecmeennvix 3a0au u pacuemmuvix 3a0a4 PA3TAYHBIX THUIIOB

u ypOBHeﬁ CJIO0KHOCTH, B TOM YHCJIC OJIMMIIMA/IHBIX, 110 U3YYCHHBIM TCMaM.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI KYPCA BHEYPOUHOM
AEATEJBHOCTHU «XUMHSA B SKCIIEPUMEHTAX U 3ATAYAX»

Peanuzanus MPOrpaMMbl Kypca BHEYpPOUHOMH TS TeIbHOCTH
«3aHnMaTenbHAs XUMUSD»  HalpaBlieHa HAa 00ECTICUYCHHE JOCTIKEHUS 00YJarOIUMUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) naTpuoTHYECKOE BOCIIUTAHME:

— TPOSBIICHHE LEHHOCTHOTO OTHOIIEHHS] K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY U HCTOPUYECKOMY HACIIE/IHIO;

— MOHWMAaHWE 3HAYCHWs] XHUMHYECKOW HAYKH ¥ TEXHOJIOTUH B KHU3HH
COBPEMEHHOT0 00IIecTBa, B pa3BUTUN SKOHOMUKU POocCuU B CBOETO PETHOHA;

2) rpaIaHCKoe BOCITUTAHHE:

— CTpeMJICHHE K B3aWMOIIOHMMAHUIO W B3aMMOIIOMOIIU B IpoIecce yIeOHOH
Y BHEY4YCOHOH JeATEIIbHOCTH;

— TOTOBHOCThH OIICHWUBATh CBOC IOBEJACHUE U TOCTYNKH CBOUX TOBapHIICH
C TO3WIIMM HPABCTBEHHBIX WM TPABOBBIX HOPM C Y4E€TOM OCO3HAHHUS TOCIEICTBHIA
TIOCTYITKOB;

3) HEeHHOCTH HAYYHOT' 0 O3HAHUS:

— MHPOBO33PEHUYECKUE TPENICTABICHUS O BEIIECTBE U XUMHUYECKON PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKd M HEOOXOIMMBIE
JUTS TOHUMaHHS CYITHOCTH HAyYHOW KapTHHBI MUPA;

— OCO3HAHHUE IICHHOCTH HAyYHOTO MO3HAHUS [Tl PA3BUTHUS KaXKJIOTO YEIOBEKA,
poJIM ¥ MeCTa XUMHUYECKOM HayKd B CHCTEME HAyYHBIX MPEICTaBICHUH
O 3aKOHOMEPHOCTSIX Pa3BHTHS TPUPOIBI, B3aMMOCBS3SX YEJIOBEKA C MPHPOHOU
Y TEXHOJIOTUYECKOMN CPENOM;

4) BocmUTaHHME KYJIbTYPbI 310POBBSI:

— OCO3HAHWE IICHHOCTU JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY

3JI0pPOBBIO, YCTAHOBKA Ha 37I0POBBIN 00pa3 KU3HU;
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— OCO3HaHWE  HEOOXOAMMOCTH  COOJIOJEHUS  MpaBusl  O€30MACHOCTH
pyu OOpaIlleHUH ¢ XUMUYECKUMU BEIIECTBAMU B YYEOHBIX U JKU3HEHHBIX CUTYyAIIUSX;

5) TpyoBoe BociuTaHue:

— (opMuUpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOW JAEATEIHLHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKAa M K HMCCIIEIOBATEIbCKOM NEATEIBHOCTH Kak
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HMHTepeca K MpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE
K npodeccusiMm HaydHOU cdepbl, 0CO3HAHNWE BO3MOXXHOCTH CaMOpealn3allid B ATOM
cdepe;

6) 3K0JI0rHYecKoe BOCIUTAHNE:

— 0CO3HaHUE HEOOXOJUMOCTH OTHOLIEHHS K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

— NpuoOpEeTeHHE ONbITA IIJITAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
IIOCJIEICTBUM JUIs1 OKPY KAIOILEH CpEbl;

— CHOCOOHOCTh MPUMEHATH 3HAHMSI, NOJIyYaeMble IPU U3YUYEHUU XUMHUH,
JUTS pEIICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIEH CPEIOu;

— AKTUBHOE HENPUATHUE JEUCTBUM, TPUHOCAILNX BPEIl OKPYKAIOIIEN CpEAE;

— TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW AESITEIIBHOCTU 3KOJIOTMYECKOU

HaITpaBJICHHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATDBI

Io3HaBaTeIbHBIE YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBUS
baszosvie nocuueckue oeticmeust:
— PacKpbIBaTh CMBICI XUMUYECKUX MOHATUMN (BBIAEIATH UX CYIIECTBEHHBIE
MPU3HAKH, YCTAHABJINBATh B3aUMOCBSI3b C IPYTUMU MOHATUSIMU);
— AHAJIM3UPOBATH, CpaBHMBATb, 00001arh,  BbIOMpPAaTh  OCHOBAHUS
JUTSI KJTaCCU(pUKALIMY M CUCTEMATU3AIIMY XUMUYECKUX BEIIECTB M XUMUUECKUX PEaKIIU;
— yCTaHaBJIMBaTh NPUYMHHO-CJICACTBEHHBIC  CBSI3U MEXKIYy OOBEKTaMU

U3YYECHUS;
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— CTPOWTH JIOTHYECKHE pacCyX JAeHus (MHAYKTUBHBIC, JCAyKTHUBHBIC,
110 aHAJIOTHHN);

— TpejyIaraTh KPUTEPHUH U BBISIBISITH O0IIHE 3aKOHOMEPHOCTH M IPOTUBOPEUHS
B M3Y4aeMBbIX MPOIIECCaX U SBICHUSAX;

— JeNaTh BBIBOJBI U 3aKIIOUYCHUS; PUMEHATH B MPOIECCE TTO3HAHUS TTOHSATHUS
(mpeAMETHBIE ¥ METampeAMETHBIE), CHMBOJHMYECKHE (3HAKOBBIE)  MOJCIH,
HCITOJIb3yEeMbIC B XUMUH, TIPEOOPA30BBIBATH MOJICIHHBIC MPECTABICHUS (XUMUYECKHMA
3HaK, XUMHYecKas (OopMysa, ypaBHEHHE XHUMHYECKOW peakIuu) MpU pelIcHUU
y4eOHBIX 3a/a4;

— XapaKTepHu30BaTh U3ydaeMble XUMUYECKHUE BEIIECTBA M XUMUICCKHE PEAKITUN

C YUC€TOM MOACIIbHBIX HpCI[CTElBJ'IGHHfI.

bazosvie uccnedosamenvckue oeticmausi:

— TPUMEHSATH METONBl HAYYHOTO TIO3HAHUS BEIIECTB W SIBJICHUH
HAa OMIIUPUYECKOM U TEOPETHUYECKOM YpPOBHAX B YueOHOW MO3HABATEIbHOMN
Y TIPOEKTHO-MCCIIEIOBATEILCKON ACSITETbHOCTH;

— aHaIM3UpoBaTh (AKTHI, BBISBIATH U (DOPMYIUPOBATH MPOOJIEMY, OTIPEIEISAThH
1eJIb U 337491, COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBI; MpeIaraTh OMMUcaTeIbHYI0
WM O0BSACHUTENLHYIO TUIIOTE3Y U OCYIIECTBIISITH €€ MPOBEPKY; MPOBOAUTH U3MEPEHUS
HEOOXOJMMBIX  TapaMEeTPOB,  BBIUMCICHHUSA,  MOJCIMPOBAHWE,  HAOIOICHUS
U DKCIEPUMEHTHI (peasibHble M MBICICHHBIC), CAMOCTOSTEIHHO MPOTHO3UPOBATH
pe3ynbTaThl, GopMyITHPOBaTH 000OIIEHUS M BBIBOABI IO pe3yJIbTaTaM MPOBEICHHOTO

OIbITa, UCCIIEIOBAHUS, COCTABISATH OTYET O MPOJIETaHHOU padore.

Paboma c ungpopmayueri:

— OpPUCHTHUPOBATHCS B PANIMUHBIX HWCTOYHHMKAX WHpopManuu (HaAy4dHO-
MOMYJIIpHAsl TUTEPATYpa XUMUYECKOTO COICPIKAHUS, CIIPABOYHBIC TTOCOOUS, PECYPCHI
WuTepHera);

— aHAIM3UPOBATh MHPOPMAINIO U KPUTUYECKH OIICHUBATH €€ JIOCTOBEPHOCTH
U HEMPOTUBOPEYMBOCTH, OTOMPATh U WHTEPIPETUPOBATH MH(OPMAIIHIO, 3HAYUMYIO

JUISL pelieHusl y4eOHOM 3a1a4u;

19



— TPUMEHSTh PA3JIUYHbIE METOJIbl, MHCTPYMEHThl W 3alpOChl MPU TOUCKE
u oTOope WMHGOPMALMKM WM JAHHBIX M3 HCTOYHUKOB C YYETOM IMPEANIOKEHHOU
y4ueOHOM 3a/1a4M 1 3aJJaHHBIX KPUTEPUEB;

— BbIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH
uHGOpPMAIIMIO Pa3IMYHBIX BUIAOB U (OpM TMpeacTaBieHUs (CXeMbl, TpaduKH,
JarpaMMBbl, TaOJIMIIbI, PUCYHKH U IpyTHE (OPMBI);

— WCIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPECTBA PaOOThI C XMMHUYECKOM
uHpopMaImen;

— OPUMEHATh 3HAKU U CUMBOJBI, (OpMyIbl, aOOpeBHATYphl, HOMEHKIATYPY,
UCIONB30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA

HarJISIIHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JeiCTBUS:

— TPENCTaBIATh TOJYYCHHBIC pE3yIbTaThl TO3HABATEIBLHOW JCATEIHHOCTH
B YCTHBIX ¥ TMChbMEHHBIX TEKCTaX;

— nmyONUYHO  BBICTYNATh C TpE3EHTalMed  pe3yJbTaTOB  BHITIOJIHEHHUS
XUMHUUYECKOTO SKCIIEPUMEHTA (MCCIIeI0BaTEIbCKON JTA0OPATOPHOM WIIM MPAKTUUYECKOM
paboThI, y4eOHOTO MPOEKTA);

— B X0jie Auayiora u (W) JUCKYCCUU 3aaBaTh BOIIPOCHI MO 00CYK/1aeMOM TeMe
W BBICKa3bIBaTh WJEH, (OPMYJIUPOBATh CBOM TMPEIJIOKCHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

— TUTAaHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, OMPEACNATh CBOIO POJib,
pactpeieaTh 3a1a9i MEXIy YICHAMH TPYIIIbL;

— BBINIOJIHATH CBOIO YacTh pPabOThl, KOOPAMHUPOBATH CBOM JACHCTBUS
C NEHUCTBHUSAMHM JPYTUX WICHOB KOMaH/bI, ONPEACIATh KPUTEPHUH TI0 OIICHKE KauyecTBa
BBITIOJIHEHHON padOThI;

— pemiaTh BO3HUKAIONIME MPOOJIEeMBbI HAa OCHOBE yueTa OOIIMX HMHTEPECOB
W COTJIaCOBaHUS TIO3WIIMHA, y4YacTBOBaTh B OOCYXICHHHM, OOMEHE MHEHUSIMH,

«MO3TOBOM IITYypMe» U APYTUX PopMax B3auMOICHCTBUSI.

20



PerynsiTuBHbIE YHHBEpPCAJIbHbIE y4eOHbIE IeiCTBHUS:

— CaMOCTOSTENIbHO BbIOMpATH CIOCOO pelieHus] yueOHOU 3aiaun (CpaBHUBATD
HECKOJLKO BAapUAHTOB pEIICHUS, BBHIOMpPATh HaMOOJIEe MOAXOMSIUNA C YYETOM
CaMOCTOATENLHO BbIIEIEHHBIX KPUTEPUEB), TUTAHUPOBATH CBOIO padOTy MPH pEIICHUU
y4eOHOM WM UCCNeA0BaTEeIbCKOM 3a/1a4u;

— HAa OCHOBE TIOJYYEHHBIX PpE3yJbTaToB (QopMyIHpoBaTh 000OIICHUS
Y BBIBOJIbI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MTPOIIECCOB;

— COOTHOCHUTH CBOM JIEHCTBUS C MNIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBIIATh
CaMOKOHTPOJIb ACSATEIbHOCTH;

— KOPPCKTHUPOBATH CBOIO ACATCIIBHOCTL HA OCHOBC CaMOadHaJIN3d U CAMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B 8 kJjacce mpeIMETHBIE pe3yJbTaThl M3YUEHHS Kypca
BHEYPOUYHOM JIESITEIHHOCTH «XUMHUSI B IKCIIEPUMEHTAX U 3aJ1auax» JIOJKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUIA:

— PpacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKHUX TMOHATHM: aToOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, METaJll, HEMETAJLJI, AJJIOTPONUS, TPOCTOE BEIIECTBO, CI0KHOE
BEII[ECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTEIIbHAS
aTOMHas W MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JOJS XUMUYECKOrO DJIEMEHTa B COEAMHEHUH, MOJISIPHBIA 00beM,
OTHOCUTEJbHAS TJIOTHOCTh T'a30B, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJIb, aM(OTEpHBIN
OKCUJl, aM(OTEPHBIN THUIPOKCUJI, XUMHUYECKAsl peaKius, KiIacCUuPUKAIUs pPEeaKIIUii:
peaKiuy COCUHEHUS, PEAKIINK PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKiuu 0OMeHa,
9K30- M DHAOTEPMUYECKUE PEAKIUHU; TEIUIOBOM A(QEeKT peakiuu; sapo aroma,
AIIEKTPOHHBIN CJIOM aToma, aTOMHas OpOuTalb, paguyc aTomMa, XMMUYECKas CBS3b,
NoJIsIpHAasi U HEMoJIsIpHAas KOBaJEHTHAsl CBS3b, MOHHAS CBS3b, MOH, KATMOH, aHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (MpOLIEHTHAsE KOHILEHTpalus) B PacTBOPE,
MOJISIpHAsi KOHIIEHTpAlMs BEUIECTBA B PACTBOPE; IEKTPOOTPUIATEIbHOCTD, CTETIEHb
OKHUCJICHHS, OKHUCIUTENIM U BOCCTAaHOBUTEIH, OKHUCIEHHWE U BOCCTAaHOBJICHHUE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIMU, METO/1 AJIEKTPOHHOIO OanaHca;
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— WUIIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XHMHMYECKUX  ITOHATUH
Y IPUMEHSATD 3TH IOHATHS IIPU ONIMCAHUM BEIIECTB U UX IIPEBPALLCHUN;

— HCNOJb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTAaBJIEHUS (POPMYJI BELLIECTB
Y YPAaBHEHHMM XUMHUYECKHUX PEAKLIUN;

— ONpENENsITh BaJEHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIMHEHMSIX,
CTEIIEHb OKHMCIICHUS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIEKHOCTD BEIIECTB
K ONpEIEICHHOMY KJIacCy COEIUHEHHM Mo (opmysiaMm, BHJbI XUMUYECKOW CBSI3U
(KOBaJICHTHOW Y MOHHOW) B HEOPraHUYECKUX COECTMHEHHUSIX;

— pPAcKpbIBaThb CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocTana, [ lepponnueckoro 3akona /[.11. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPUH,
3aKOHa ABOTraJpo U €ro CIEICTBHM, ITPEACTABICHUA O HAYYHBIX METOJAX MO3HAHUS,
B TOM YHCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METO/IAX UCCIIEI0BAHNSI BEIIECTB
Y U3YYEHUS] XUMUYECKUX PEaKIIMii;

— JEMOHCTPUPOBaTh IMOHMMAaHWE NEPHUOJUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJOKeHHA B [lepnoanueckoil cCUCTEME: ONUCHIBATh
U XapakTepu3oBaTh TaOnuuHyro Qopmy Illepuoanueckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: pPa3IMyaTh MOHATUSA «IJIaBHAas noAarpynna (A-rpynma)» M «modouyHas
noarpynmna (b-rpynna)», «Maible NEepUOIb» U «OOJbUIME MEPUOMAbD», COOTHOCUThH
0003HauYeHus1, KOTOpble UMEIOTCs B Tabiuie «llepuonnueckas cucreMa XUMHUYECKUX
aneMeHToB [[.W. MeHnneneeBa», ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsia sApa, OO0IIee YHCIO 3JIEKTPOHOB
U pacnpeaeieHle UX Mo 3JEKTPOHHBIM CII0SIM);

— OOBACHATH CBSA3b TOJIOKEHHUs odneMeHTa B I[lepuonuueckoir cucreme
C pacHpelesieHUEM DJIEKTPOHOB II0 SHEPreTHYECKUM YPOBHSM, MOAYPOBHSIM
¥ OpOUTaJISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

— KJaccu(pUIMPOBATh XMMHYECKUE DSJIEMEHTHI, HEOPraHMYECKHE BEIleCTBa,
XUMUYECKHE peakuuu (M0 YUCIy W COCTaBy YYAcCTBYIOIIMX B PEaKUUU BEIECTB,
1o TeroBomy 3 dexry);

— XapakTepus3oBaTh (ONMHMCHIBATh) (PU3MYECKUE M XUMHUYECKHE CBOWCTBA

IIPOCTBIX KU CIIOKHBIX BCIOCCTB: KHUCIIOPOOA, BOAOPOAA, BOIELI, O6HII/IG XUMHUYICCKHEC
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CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAHHMIA U COJICH, TCHETHYECKYIO CBS3b MEXIY HUMH,
MOATBEpXKIass  NpPUMEpPaMHU  MOJICKYJSIPHBIX ~ YPaBHCHHH  COOTBETCTBYIOIIHMX
XUMHYCCKUX PEaKITHi;

— OMKCHIBATH POJIb KHCIIOPOJa, BOJOPOJA M BOJLI B MPUPOIHBIX IPOIECCax,
B JKMBBIX OpPraHH3Max, WX MPUMEHCHHE B Pa3IMYHBIX OTPACISIX MPOMBIILICHHOCTH,
BO3MOYKHOC MCTIOJIb30BAHKME B COBPEMEHHBIX TEXHOJIOTHAX;

— OOBSCHATh M TPOTHO3UPOBATH CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX
CoCTaBa M CTPOEHUS, BO3MOXXHOCTH TPOTEKAHWS XHWMHUYECKHX MPEBPAIICHUIMA
B Pa3IUYHBIX YCIOBHUSX;

— BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTAa B COCIUHCHUH,
MAacCCOBYIO JIOJIF0 XHMHYECKOTOo J3JIeMeHTa 10 (opMyJie COCIMHEHHUS, HaXOIUTh
pocTenITyo (GOpMyIy BEIIecTBa MO MAcCCOBBIM WM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIeCTBA B PAacTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA
B PacTBOpE, IPOBOJIMUTH PACUETHI 110 YPABHEHUSIM XUMUYCCKON PEaKITUU;

— pemiaTh pacyeTHBIC 3aJa4M 110 M3y4aeMbIM TEMaM Kypca XHMHH Pa3IMUIHBIX
TUTIOB ¥ YPOBHS CJIOKHOCTH, B TOM YHCJIC OJIMMITMAJHBIC, BBIOWpas aJeKBATHYIO
(GU3MYECKYI0 MOJENb, C HWCIOIL30BAHMEM 3aKOHOB W (OPMYJI, CBSI3BIBAIOIINX
(dbuznyecKre BeTUYNHBI;

— INPUMEHATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATCIbHOCTH: aHaJIM3,
CHUHTE3, CpaBHECHHE, 0000IIeHHEe, CUCTEeMaTH3alus, KiacCH(pUKAIUs, BBISBICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€H — JIJIST M3YUYEHUS CBOWCTB BEIIECTB M XMMHYECKUX
peaKIuii; eCTECTBEHHO-HAyYHBIC METOJbl ITO3HAHMS: HAONIOJCHUE, HW3MEpEHUE,
MOJICITUPOBAHUE, IKCIIEPUMEHT (PETbHBINA U MBICIIEHHBIN) — JIJI1 OCBOEHUS Y4EOHOTO
COJICpKAHUS;

— pacKphIBaTh CYIIHOCTh IPOIIECCOB OKHUCJICHHS M  BOCCTAHOBIICHUS,
COCTABJISITh YPAaBHEGHHSI TPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIIMNA
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHABJIHMBATh CBS3M MEXKIYy pPEAIbHO HAOIIOMAEMBIMA XUMUYECKUMHU

SBJICHUSIMU U TIPOIECCAMHU, TPOUCXOAIIUMUA B MaKpO- ¥ MUKPOMHUPE, OOBSICHSITH
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NPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMHYECKHE 3HAHHUS CO 3HAHHUSIMHU
JPYTUX YU4EOHBIX MMPEIMETOB;

— cobmomate  mpaBuia  Oe3omacHoM — paboTel B JabopaTopuu
IpU HCTONB30BAHUM XWMHUYECKOW TOCYObl M OOOpYyIOBaHUS, a TaKXkKe IpaBuUia
oOpaimieHusi ¢ BeleCTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU BBITIOTHEHUSI
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX pPAOOT MO MOJYyUYEHHI0O U COOMpaHUIO
ra3000pa3HBIX BENMIECTB (BOJOpPONAa M KHCJIOPOJa), MPUTOTOBJIICHHUIO pPAacTBOPOB
C  OMpEICIICHHOW MacCOBOM JIOJIeH pacTBOPEHHOTO  BEIIECTBA, PEHICHHIO
OKCMIEPUMEHTAJIBHBIX 3a7a4 1m0 TeMe «OCHOBHBIE KIACChl HEOPTaHUYECKHUX
COCIUHCHUIY;

— JIEMOHCTPUpPOBATh  BJAJIEHUE OCHOBAMM XHUMHYECKOH TPaMOTHOCTH,
BKJIIOYAIONICH yMeHHe Oe30MacHOro oOpallleHHUsl C BEIIECTBAMH, HCIIOIb3YEMbIMU
B MOBCEJHEBHOM >KU3HM, a TAaK)K€ 3HAHHME MPaBUJI MOBEACHUS B LIENAX COEPEHKECHMUS
3JI0POBBS U OKPY>KAIOILEH CPEe/Ibl;

— Y4YacTBOBaTh B IPOEKTHO-HUCCIEI0BATEIBbCKON JEATEIIBHOCTH XUMHUYECKOU

1 XMUMHUKO-IKOJIOTHUECKOM HaIpaBJICHHOCTH.

K koniy oOydenuss B 9 kjacce mpeaIMETHBbIC PE3yJIbTaThl M3YyYECHHs Kypca
BHEYPOUYHOU JIEATETbHOCTH «XUMHUS B DKCIIEPUMEHTAX U 3a/1a4ax» JOJDKHBI OTPaXkaTh
c(hOpPMHPOBAHHOCTH Y 00YUAIONINXCS YMECHHIA:

— PACKpBIBaTh CMBICIT OCHOBHBIX XUMHUYCCKHUX MOHATHN: XUMUYECKUN DJICMEHT,
aTOM, MOJIEKYJIa, UOH, KATHOH, aHUOH, 3JIEKTPOOTPUIIATEITLHOCTh, CTENIEHb OKUCIICHHUS,
XUMUYECKas PEaKIysi, TeTI0BOM 3P hEKT peakiiu, MOJIb, MOJIIPHBIN 00BEM, pacTBOP;
AJIEKTPOJIUTHI, HEJICKTPOJIUTHI, JICKTPOTMTHYECKAS JUCCOIHMAIINS, PEAKIIMU HOHHOTO
oOMeHa, TUAPOIN3 Ccojeil, oOpaTUMble W HEOOpAaTUMBIE PEaKIUU, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC  PEAKIUU,  OKHCIUTEIb, BOCCTAHOBUTEIb,  OKHCJICHHUE
U BOCCTAHOBJICHHE, 3JIEKTPOJIM3, AJUIOTPOINHs, aM(POTEpHOCTh, XMUMHYECKAsi CBS3b
(koBaJIeHTHAsi, WOHHAs, METAJUIMYECKasi), MEXKMOJCKYJSIPHbIE B3aMMOJICHCTBUS

(BomoponHasi CBsi3b, cCuJbI Ban-gep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
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KPUCTAUTMYECKUE PELIETKHA, KOPPO3Us METAIUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOU
pEeaKIuu, KaTajanu3, XUMUIECKOE PABHOBECHE, JIIEMEHTHI XUMUUYECKOU TEPMOJUHAMUKHU
KaK OJIHOW U3 TEOPETUYECKUX OCHOB XMMHH; MPEIEIBbHO JOMYyCTUMAasi KOHUEHTPALUS
(ILAK);

— WUIIOCTPUPOBATH  B3aWMMOCBA3b  OCHOBHBIX ~ XHUMHYECKMX  ITOHATHHU
Y IPUMEHSTH 3T MOHITUA PU OMUCAHUU BEIIECTB U UX NIPEBPAILICHUN;

— WCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHHS (POPMYJT BEIIECTB
Y YPABHEHUW XMMHUYECKUX PEAKIIUM;

— OIPEACIATh BAJICHTHOCTb M CTENEHb OKHUCIICHUS XUMHUYECKUX JJIEMEHTOB
B COCAMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIIECKHOCTh BEIIECTB K OIPEACICHHOMY
KJIACCy COEAMHEHMI 10 (opMysiaM, BUJbI XMMUYECKON CBA3M (KOBaJIEHTHAs, NOHHA,
MeTaJuInYecKasi) B HEOPraHWYECKHX COEAMHEHUSX, 3aps] HOHA MO XHUMHYECKOU
dopMyiie, XapakTep cpelibl B BOJHBIX pacTBOPaX HEOPraHMYECKUX COECTUHEHHM, TUI
KPUCTAUINYECKOW PEIIETKH KOHKPETHOTO BEILIECTBA;

— packpeiBatb  cMmbicn  Ilepuonnueckoro  3akona JI.M. Menneneesa
U JIEMOHCTPUPOBATh €ro NMOHUMaHHUE: OMHUCHIBATH M XapaKTepU30BaTh TAOJIMUHYIO
dopmy Ileprogumyeckoil cHCTEMBl XHUMHUYECKHUX JJIEMEHTOB; OOBICHATH CBA3b
IIOJIOKEHMs dyieMeHTa B llepuoaudeckon cUcTeEME ¢ paclpeleseHUEM JJIEKTPOHOB
[0 PHEPreTUYECKUM YPOBHSIM, MOJYPOBHSM M OpOUTAISIM aTOMOB IMEPBBIX YETHIPEX
NEPUOJIOB; BBIACISTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB U UX
COEMHEHUM (KHUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHUJIOB ¥ THAPOKCUJIOB) B MpeeaxX MaJIbIX IEPUOOB U IIIaBHBIX MOATPYII C Y4ETOM
CTPOEHMS UX aTOMOB;

— PacCKpbIBATh CMBICII TEOPUH JJIEKTPOJIUTHUECKOMN TUCCOLMAINY, 3aKoHA ['ecca
U €ro CJHEACTBUW, 3aKOHA JEWCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEN W3MEHEHUS
CKOPOCTH XMMHMYECKON PEAKLMH, HAIIPABICHUs CMEIIEHUS! XUMUYECKOIO PAaBHOBECUS
B 3aBUCUMOCTH OT Pa3INYHbIX (PaKTOpPOB;

— KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTbI, HEOPTaHMYECKHE BEIECTBA,

XUMUYECKHE peakuuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKUMU BEIECTB,

25



no TersioBoMy 3¢ ¢eKTy, MO arperaTHOMy COCTOSIHHUIO PEareHTOB, MO U3MEHEHHIO
CTEIICHEW OKHUCICHUSI XUMHUYECKUX OJJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHUIO
KaTaju3aTropa);

— XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB HEOPTraHWYECKUX COCIUWHEHUMH, TMOATBEpXkAash 3TO OMHCAHHUE
npuMepaMi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKLuii;

— COCTaBJISITh YPaBHEHHUS: SJIEKTPOIUTUYECKOMN JUCCOIMAIIMY KUCIIOT, IIeJI0Yei
U COJICH; MOJHBIE U COKPAILCHHbIC YPABHEHUSI pEaKIMii MOHHOTO OOMEHa; peaKkIlui,
MOATBEPKAAIONMIUX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY BellleCTBaMU
Pa3IUYHBIX KIJIACCOB;

— pacKpblBaTh CYHIHOCTh MPOLECCOB THUAPOJM3a COJEH IMOCPEICTBOM
COCTaBJICHUSI KPaTKUX HMOHHBIX U MOJEKYJSPHBIX YPaBHEHUH pEaKIUid, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKIUi;

— TPEACKA3bIBATh XapaKTEP CPEbl B BOAHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMUCHIBaTh) (U3NUECKUE U XUMHUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, rpaduT, aiMa3, KpeMHUH, azot, ¢ocdop, cepa,
XJIOp, HATPHUH, Kaluii, MarHui, KaJIbIIUH, aIFIOMUHHM, JKeJle30, MeJlb, IIUHK, cepeOpo)
U 00pa3oBaHHBIX MMH CIIOXKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB
(amMmMuak, XJ0poOBOJIOPOJ, cepoBomopoa, okcuabl yraepoxa(ll, 1V), kpemuusa(IV),
azora(l, 11, III, IV, V), docdopa(lll, V), cepsi(IV, VI), cepaucras, cepHas, a3oTHas,
dbochopHas, yroiapHas, KpeMHUEBAsI KUCIOThI, OKCUJIBI U TUAPOKCUIBI METAILIIOB [A—
lHA-rpynmn, amomunus, meau(Il), nunka, sxeneza(Il u III);

— TIOSICHSITH COCTaB, OTIEIbHBIC CIMOCOOBI TOJYYECHHS] W CBOMCTBA CIIOXKHBIX
BEIIECTB (KHUCJIOPOACOIECpKAIME KHUCIOTHhI XJIOpa, a30THUCTas, OOpHas, YKCycCHas
KHUCJIOTBI U UX cojiu, rajgoreHuasl kpeMuua(IV) u docdopa(lll u V), nepmanranar
KaJius);

— ONHUCHIBATH POJIb BAXKHEUIIIMX U3YYAaE€MbIX BEIIECTB B IPUPOIHBIX Mpolieccax,

HX BJIMAHHUC HA ) KMBBIC OPraHU3MBbI, IIPDUMCHCHHUC B PA3JIMYHBIX OTPACIIAX S9KOHOMHKH,
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WCITIOJIb30BAHUE JIJISl CO3/IaHUSI COBPEMEHHBIX MAaTEPHUAJIOB M TEXHOJOTUIA; TPOBOIUTH
peakiuu, TOATBEPXKAAIOIINE KAYeCTBEHHBIH COCTAB  Pa3IMYHBIX  BEIIECTB,
pacno3HaBaTh ONBITHBIM MMYTEM COJEP>KAIUECs B BOJHBIX pacTBOPAX UOHBI: XJIOPH/I-,
opomuna-, noaua-, cyibdar-, docdar-, kKapOoOHAT-, CHIHKAT-, CyIb(UT-, Cymbhua-,
HUTpaT- U HUTPUT-UOHBI, TUAPOKCHU]I-MOHBI, KATUOHBI AMMOHUS, MarHus, KaJlblIMs,
aTIOMUHMS, Kenesa(2+) u xkenesza(3+), menu(2+), IUHKA;

— OOBSACHATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEMINIMX HM3Y4YaeMbIX BEIIECTB
B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHUSA, MPUMEHEHHUE BEIIECTB B 3aBHCHUMOCTH
OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B Pa3IMUHbIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHUYECKOW KHHETHUKH
¥ TEPMOJIMHAMUKH;

— BBIYUCIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa N0 (opMyJie COEIUHEHUS, MACCOBYIO JIOJIIO
BELIECTBA B pAacTBOpPE, MOJbHYIO JOJI0 XMMHYECKOTO 3JIEMEHTa B COEIUHEHUH,
MOJISIPHYIO KOHIIEHTPAIIMIO BEIECTBA B PACTBOPE, HAXOAUTh MPOCTEHUIIYIO hopMyITy
BELIECTBA IO MAacCOBBIM WJIH MOJIBHBIM JIOJIIM 3JEMEHTOB, MPOBOJUTH PACUEThI
M0 YpaBHEHHUSIM XMUMHUYECKUX PEaKIHMid ¢ YYeTOM HEJAOCTaTKa OJHOTO U3 PEarcHTOB,
IPAKTUYECKOrO BBIXOJA MpPOJYKTa, 3HAUYEHHUS TEIUIOBOro »s(QeKra peakuuw,
OIIPEJICIISITh COCTAB CMECEH;

— pemaTh pacueTHbIC 337]a4d 0 U3yYaeMbIM TeMaM Kypca XUMHUHU Pa3TUIHbIX
TUTIOB U YPOBHS CJIOXXHOCTH, B TOM YHCIIC OJUMIIHAIHbIC, BHIOWpas aaeKBaTHYIO
du3nyecKyr0 MOJAENb, C HCIOJB30BAHMEM 3aKOHOB W (POPMYJ, CBS3BIBAIOIINX
dbuznyecKre BeTUYHHBI;

— coOmoath paBuiia Oe3omacHoM paboThI B nabopaTopuu
IpU HCTIONB30BAHUM XUMHUYECKOW TMOCYIbl M OOOpYyNOBaHUS, a TaKXke TMpaBuiia
oOpallleHusi ¢ BeUIeCTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU BBIIOJTHEHHUS
7a00paTOPHBIX OMNBITOB M MPAKTHYECKUMX pabOT MO MOJYYEHUID M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHaka M YIJEKHCIOro rasa) MW pEeUIeHUIo

9KCIICPUMCHTAJIBHBIX 3aJd4 IO TCEMaM KypcCa, MNpPCACTABIIATL PC3YJIbTAThI
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AKCTIEpUMEHTa B (popMe BBIBOJOB, JOKa3aTEIbCTB, rpauKoB, TaOJUIl U BBISIBIATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— INPUMEHATh OCHOBHBIE ONEpaIliyd MBICIUTEILHON ACATEILHOCTH (aHau3,
CUHTE3, CpaBHEHHUE, O0000IlIeHUe, CHUCTeMaTu3alus, BBISIBICHHE MPUYUHHO-
CJICICTBCHHBIX CBsI3€H) MPU M3YyUYCHUU CBOWCTB BEIIECTB M XUMUYECKHUX PEaKIIHi,
BJIaJIETh €CTECTBEHHO-HAYYHBIMM METOJIaMH TO3HaHUs (HaOII0JICHHE, HW3MEpEeHue,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

— NPUMEHATh,  TpaBUjia  O€30MMacHOro  oOpalleHuss ¢ BEIIEeCTBaMHU,
HCIIOJIb3YEMBIMH B TIOBCEHEBHOM JKU3HU, MIPaBUJIa TOBEJASHUS B HEISIX COepeKEHUS
3I0POBBbSI M OKpYXKalolmed TPUPOAHOM Cpeapl, MOHWUMAaTh Bpea (OMacHOCTH)
BO3JICHCTBUSI Ha KHMBBIC OPTraHU3MBbI ONPE/ICTICHHBIX BEIIECTB, MOSICHAThH Ha MMPUMepax
CIOCOOBI YMEHBIIICHUS W TPEIOTBPAIICHHUS] MX BPEIHOTO BO3JCHCTBHUS, 3HAUCHUC
YKUPOB, OCIIKOB, YTJIEBOJIOB JIJIsi OpTaHU3Ma YeJI0BEeKa;

— HCIIOJIB30BaTh MOJYyYCHHBIC TpeACTaBlIeHus o0 cepax mpodeccuoHanbHOM
NESATETLHOCTH, CBS3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
I TTpo)eCCHOHAILHON OpHUEHTAIlMM W JUISI OCO3HAHHOTO BHIOOpA XUMHHM Kak
poHIIBHOTO TIpeAMETa MPHU MPOIOJDKCHUH 00YUYEHUS HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus;

— y4acTBOBaTh B TMPOCKTHO-MCCIIECAOBATEIBCKONW JMESITEIBHOCTH XHMHYECKOMN

1 XMUMHUKO-IKOJIOTHUECKOM HaIpaBJICHHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHMUE

HaumenoBanmue
Ne pa3aeJioB U TeM Kypca KonnuectBo ®opMma padoThl/XapaKTePUCTHKA
. IIporpamMmmHoe coaep:kaHue
n/n BHEYPOYHOI 4acoB AeSITeILHOCTH 00y4AIOLIHXCS
AesITeJIbHOCTH

Pa3nen 1. llepBoHayanbHble XUM

HYECCKHUE NMOHATHUSA

¥ HEMOJIEKYJISIPHOTO CTPOCHUSI.

dbopmyna.
OTHOCHTeNbHAsT aTOMHAs Macca.

XUMH4YecKas

OTHOCHTEeNbHAs MOJEKYJSIpHas Macca.

MaccoBas OJIA XUMHUYECKOTO
3eMeHTa B coenuHeHnu. KoimuecTBo

BCIIICCTBA. MOJ’ISIpHaSI macca. PacueTsl

1.1 | Xumus — BaxkHast o01acTh 2 XuMusi — BaxkHasi O0OJacTh €CTECTBO- | BwinonneHue meopueckux 3adanuii, PacKPBIBAIOIINX
€CTECTBO3HAHUS 3HAHUS U TPAKTUYECKOW MEATENBHOCTH | pOJIb XMMHUHU B MPUPOJAE M KU3HHU UYEIOBEKa, €€ CBSI3b
U TIPAKTUICCKON YeloBeKa. C IPyTUMU HayKaMHU.
JIESITSIIbHOCTH YeJIOBEKa [IpaBuna  GezomacHoro  oOpamienus | [lposedenue sxcnepumenma
C  BEHmIECTBAMM W J1aOOParOpHBIM | e M3yuenne © onucanue  (DM3MYECKUX  CBOMCTB
000pyTOBaHUEM. 00pasIoB HEOPraHUYECKHUX BEIIECTB.
Hucrele BemecTBa 1 CMECH o [IpaBuna pabGotsl B Jaboparopum W MPUEMbI
oOpaineHus ¢ 1a00pPaTOPHBIM 000PYIOBAHHEM.
¢ Paznenenne cMmecei
1.2 | BemecTBa 1 XUMHUYECKHE 5 ATOMBI, MOJICKYJHI, XUMUYEeCKHe | BrisBaeHue paznuuunit MEXITY (buznyecKkumMu
peaxmmn DJIEMEHTHI. BemiecTBa MOJNEKYISPHOTO | ¥ XUMHUYECKUMHU SIBIICHUSMHU.

Pacrio3naBanne (Qpu3MUECKUX W XUMHUYECKHUX SIBICHUH.

Omnpezenenre  NPU3HAKOB  XUMHUYECKHX  PEaKIUH,
YCIIOBUM MX MPOTEKAHUA.

PaccranoBka ko3(ppUIIMEHTOBR B cXeMaX XUMHUYECKUX
peakiuii.

[IpoBeaeHne BBIUMCICHUN 1O ¢GopMyldaM H ypas-

HCHUAM XUMHYCCKHX peaKL[HfI.
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o (opMyJiaM XUMHUIECKHX COCIMHCHUH.
Monsippags Macca CMECH  BEIECTB.
MonnHas JOJISt XHUMHYECKOTO
3JIECMEHTA B COCTMHCHHUH.

XuMmudeckass peakiusi U €€ IMPU3HAKHU.
VcnoBuss  MPOTEKaHUST  XUMHYECKUX
peakuuil. TUIBl XMMHUYECKUX peaKUuu.

PacueThl Mo XuMn4YeCKuM YpaBHCHUAM

IIposedenue sxcnepumenma:

e Onmcanne (QU3MIECKUX CBOWCTB OOpa3IOB HEopra-
HUYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB.

¢ HabmroneHrne (pU3MYECKUX U XUMHUYECKHUX SIBIICHUH.

e HaGmronenue u onucanue NMpU3HAKOB MPOTEKAHUS
XMUMUYECKHUX PEaKIMi pa3HBIX THUIIOB.

Pewenue  pacuemnvix  3a0au  mo  Qpopmynam

U YpPaBHEHUSM XHUMHYECKUX PpEaKIHid Pa3IuIHOTO

YPOBHA CJIIO)KHOCTH, B TOM YHCJIC OJIMMITIMAIHBIX

Uroro no pazneny

7

Pa3)1e.11 2. Baxkneiimmne NMPEACTABUTEIN HCOPraHUYECKUX BEIICCTB

2.1 | Bo3nmyx. 4 [lpencraBnenuss o ra3ax. Bosayx. | IIposedenue sxcnepumenma:
TToustue o razax. 3akoH ABorazpo. OtHocutenbHas | o O3HaKOMIIEHHE C 0Opa3laMi OKCHJIOB M OMUCAHHE UX
Kucnopon. Oxcusi IIJIOTHOCTE Ta30B. CBOJCTB.
Onpenenenne  OTHOCUTENBHOH — MOIe- | ¢ [Jonyuenne, COGMpAaHHE KHMCIOPOAA, H3YYCHHE Cro
KYJIIPHOM Macchl razo00pasHOrO |  ¢poiicTB.
BEIIECTBA M0 M3BECTHOH  OTHOCH- | poyonye pacuemuvlx  3a0a4  TO  YpaBHEHHUSM
TENbHOHN MIIOTHOCTH. XUMHUYECKHX peaxumii u TEPMOXMMHUYECKHM
Obbemmbie OTHOLICHHA Ta30B | ypapHeHHAM pa3IMYHOTO YPOBHS CJIOKHOCTH, B TOM
MIPH XUMHYCCKHUX PEAKIIUSX. 4HCIIe OMUMIMATHEIX
Kucnopoa. O3zon.
Temnnooii s dekr XUMUYECKOH
peakuuu
2.2 | Bomopon. 4 Bomopon. CsolicTBa Bojopoa. | IIposedenue sxcnepumenma:

IlonsaTne o xuciorax
U COJIIX

Ilonmyyenne W NpHUMEHEHHWE BOIOPOLA.
[ToHATHE O KMCIIOTAX U COJAX

¢ [Tomyuenne u cobupanue BOAOPOA.

¢ BzaumojencTBue KUCIOT ¢ METajIaMM.

Pewenue  pacuemmvix  3a0ay 1O  ypaBHEHUSM
XUMUYECKUX  peakiuii, B TOM 4YHUCIE TEPMO-
XUMHUYECKUM
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2.3

Bona. PactBopsr.
IMouarue 06 OCHOBAHUIX

Boma. Boma  kak  pacTBOpUTENb.
PactBoprl. HacellleHHBIE W HEHACHI-
IIEHHbIE  pacTBOpbl.  PacTBOpUMOCTD
BeuiecTB B Bojie. CrocoObl BhIpaKEHUS
KOHIIGHTpPAIlMd  PacTBOPOB: MaccoBas
JIOJIS PacTBOPEHHOTO BEIIIECTRA,
MOJISIpHasi KOHLIEHTPALIUSI.

XuMH4yecKkue CBOMCTBA BOJPBI

IToustHe 00 OCHOBaHMSIX. I/IHI[I/IKaTOpBI

IIposedenue sxcnepumenma:

e [IpurotoBiieHre  pacTBOPOB  C  ONPEACICHHOU
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA.

Pewenue 3a0au ¢  WCHONB30BaHWUEM  TIOHSATHA

«MaccoBasi J10Js BEIIECTBAa B PaCTBOPE»; «MOJISIpHAs

KOHLEHTpALUs», c UCIOJIb30BaHUEM KPUBBIX

pacTBOPUMOCTH

24

OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX

COEIMHEHUN

Knaccugukanmus HEOpraHU4YecKHx
COETMHEHUH.

OKcuIbl. I'mopoxcuer. KucaoTel.
OcHoOBaHUS  pacTBOpUMBIE  (ILEJIOYN)
71 HEpPacTBOPUMBIE. AmdoTtepHbie
okcuabl  u rugpokcuasl. Conw.
Ouznvyeckue ©  o0IIMEe XUMHYECKUE
CBOMCTBA  TEPEUYMCIICHHBIX  KJIACCOB
HEOPraHWYECKUX  COCOUHEHHH, WX
obmue CIOCOOBI MOy YeHUS,
npuMeHeHue.  ['eHeTnueckas  CBA3b
MEXIy  KjaccaMM  HEOpPraHM4eCcKHX

COEIMHEHUN

CocraBneHue (GopMys OKCHIOB, KHUCIIOT, OCHOBaHUM,
coJledi M WX Ha3BaHUH 1O  MEXKIYHapOJHOU
HOMEHKJIAType.

CocraBiieHHE MOJEKYJSIPHBIX YPABHEHHUH PEAKLMH,
WITIOCTPUPYIOIUX XUMHYECKHUE CBOIMCTBA M CHOCOOBI
NOJYYEeHUSI  BEIIECTB  HM3YYCHHBIX  KIIACCOB/TPYIII,
a TakKe IOATBEPXKIAIOIUX TI'E€HETUYECKYI0 CBS3b
MEXy HUMH.

IIposedenue skcnepumenma:

e OnpenienieHHe  pacTBOPOB  KUCIOT M Lienodeit
C IIOMOILBIO HHIANKATOPOB.

¢ B3auMOIENCTBHE KUCIOT C METAJUIAMH, PEaKIui
HEWTpanu3anuu. Peaknys HeUTpaan3anuu.

¢ Bzanmonelictere pacTBOpa  CEpHOM  KHCJIOTHBI
¢ okcumom meau(Il).

¢ [losryueHne HEPACTBOPUMBIX OCHOBaHHUM U U3yYEHUE
UX CBOMCTB.

¢ BrITecHEHME ONHOIO MeTajla APYTUM U3 pacTBOpa
COJH.
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¢ BzaumogeicTBre THAPOKCHIA LIMHKA C PACTBOPaMHU
KHUCJIOT U IIEJIOUEH.

Pewenue  sxcnepumenmanvuvlx  3a0au 1O TeMe

«OCHOBHBIE KJIACChl HEOPTAaHNYECKUX COCTUHEHUIT».

Pewenue  pacuemnvix  3a0au  TO  ypaBHEHUSAM

XAMHWYECKHX PEaKIHWil pa3HbIX THUIIOB W YPOBHEU

CJIO’KHOCTH, B TOM YHCJIC OJIMMITHAJHBIX

Uroro no pazneny

18

Pa3nen 3. llepuoguyeckuii 3aKon
CTtpoenne aToMoB. XUMHYeCKasi

Hu Hepno;mqecmm CHCTEMA XUMHUYECCKHUX IJICMCHTOB I[.

c¢Bs3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€akummn

HN. MenpeneeBa.

3.1 | [epuoanveckuii 3aK0H
u [lepuonnyeckas
CHUCTEMa XUMHUECKUX
SJIEMEHTOB

.. Menneneena.
Ctpoenue atoma

4

[lepuonnueckuii  3aKOH  XUMHUYECKHX
anementoB J[.MI. MengeneeBa u ctpoe-

Hue atoma. CocTaB aTOMHBIX SIZIED.

CtpoeHue  DIEKTPOHHBIX  00O0JIOYEK
aTroMoB  mepBbix 20  XUMHYECKHX
aneMeHToB [lepuomamyeckoil  cuCTEMBI

xuMuuecknx odnemeHroB .M. Men-
JierneeBa.

3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB
aTOMOB pajJnyca aTOMOB XHUMHYCCKHX
AJIEMEHTOB, METAITUYECKUX U HEMeTal-
JUYECKUX  CBOMCTB MO  Tpymmam
1 TIEpHOJIaM.
Nsmenenune KHUCIIOTHO-OCHOBHBIX

CBOMCTB COeIUHECHUN XUMHAYECKUX
9JIEMECHTOB B IIEpHOJaX U IpyImax.

XapakTepUCTHKa XUMHYECKOIo  JJIe-
MEHTa IO €ro mnoyokeHuwo B Ilepmo-

nudeckoit cucreme .M. Meneneesa

MopenupoBaHue CTPOCHHE aToMa, SHEPreTHYECKHX
YpPOBHE ¥ TOAYpOBHEH TpU TOMOIIM PHCYHKOB,
SNEKTPOHHBIX  KOHQuUTypamuii M 3JIEKTPOHHO-
rpadudeckux Gopmyit.

OOBbsicHeHHe 00X 3aKOHOMEPHOCTEH B HM3MEHEHHH
CBOWCTB XUMHUECKUX DIIEMEHTOB.

CBOMCTB

[IporHo3upoBaHue ¥ XapaKTEpUCTHKA

XHUMHUYCCKHUX 3JICMCHTOB u ux COGI[I/IHCHI/Iﬁ

Ha OCHOBaHMM 3akoHoMepHocTed Ilepmoamyeckoit
CHCTEMBI XHMHUUECKHX 3JIEMEHTOB.

IIposedenue sxcnepumenma:
¢ O3HaKOMJICHHE c obpasmamu METaJI0B

1 HEMETAJIIOB.

Hnousuoyanvuvie unu epynnosvie npoekmovl no meme
«llepuonnmuecknii 3axkoH u llepuommdeckas cucreMma
xumuyeckux sneMmeHToB .M. Menneneesa. Crpoenue

aToMay
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3.2 | XuMunueckas CBSI3b.
OKHCIIATEITBHO-
BOCCTAHOBUTENIbHBIE
peakinuu

Xumuueckas CBSI3b, ee BH/IBI.
MexaHu3Mbl  00pa30BaHUSl  KOBAJICHT-
HOM U MOHHOM CBSI3U.

ONEKTPOHHBIE U  CTPYKTYpHBIE (HOp-
MyJibl BelecTB. KaTnoHbl 1 aHUOHBI.
Kpucrannuaeckue u aMopQHbIC
BelecTBa. THOBI  KPUCTAIMYECKUX
PENIETOK.
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peakuuu

MogenupoBaHue CTPOCHHS MOJIEKYJ TIPH IOMOIIU

PHCYHKOB, MOJEJCH, O3JICKTPOHHBIX U CTPYKTYPHBIX

bopmy.

PaccranoBka KO3(GUIIMEHTOB B CXeMaX OKHCIH-

TEJIbHO-BOCCTAHOBUTEIBHBIX peaximii METOI0OM

AJIEKTPOHHOTO OalaHca.

IIposedenue sxcnepumenma:

¢ OnBITHI, WLTIOCTPUPYIOLIHE OKHCJIUTEIIHHO-
BOCCTaHOBUTEIILHBIE PEAKIINH.

Pewenue  pacuemnvix  3a0au mo  dopmynam

U ypaBHEHHMSM XMMHUYECKUX PEAKUUH pa3HBIX THIIOB

Y YPOBHEH CII0)KHOCTH, B TOM YHCJIC OJIUMITHATHBIX

Uroro no pazneny

OBILIEE KOJIMYECTBO
YACOB 110 TPOI'PAMME
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9 KJIACC

XMMHYECKOHN peaKLUu.

IlonsaTe 0 XHMMHUYECKOM PaBHOBECUMH,
npuniun Jle latense.
OKHCIIUTENIbHO-BOCCTaHOBUTEIIbHBIE
peaxkuuu

HaumeHoBaHue
Ne pa3/ieioB U TEM Kypca KonunuectBo ®opma padoThl/XapaKTepuCcTHKA
. IIporpammHoe copep:kaHue
n/n BHEYPOYHOI1 4acoB JIeITeJIbHOCTH 00y4aAI0OIIUXCS
AesITeJIbHOCTH
Pazjnen 1. BemnecTBo M1 XMMHYeCKas peaKkus
1.1 | IloBTOpeHue 3 [ToBTOpenue u yriayOneHne 3HAHHUNA Pewenue xauecmeennvix U  pacuemHvix  3a0ay
U yrilyOJieHue 3HaHUH OCHOBHBIX  pa3/ieJioB Kypca XHMHHU | [0 YPAaBHEHUSAM XMMHUYECKHUX PEaKIMi.
0 BEILECTBE 8 «macca. Ilepuommueckmii  3akoH | MHOusuoyanvHvie unu 2pynnoguie npoexKmul.
n Ilepuommueckas cucrema xumu- | [lepmomuueckuii 3akon .M. MeHnzeneeBa u pasBurue
yeckux neMeHToB [[.1. Menneneesa. COBpPEMEHHON (U3UKU U XUMUHU
Crpoenue  BemiecTBa.  XUMHUYECKas
CBsA3b. MEXMOJIEKYJISTHbIE B3aUMO/IEH-
CTBHSL. Tursl KPUCTAINTUYECKUX
pEIIETOK.
OCHOBHBIE ~ KJIacChl HEOPraHUYECKUX
COEJIMHEHU
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH ) DONeMeHTbl XUMHUYECKOH TepMmojuHa- | OObICHEHHE U NPOTHO3UPOBAHUE  3aBUCHUMOCTH
MPOTEKAHUS XUMUYECKUX MukH. 3akoH ['ecca. CKOPOCTH  XMMMYECKOM peakuuu OT  pa3iIMyHbIX
peaxiui CkopocTb XUMHYECKOMN peakuuu. | (paKTOpoB.
@dakTophl, BIUAOLME Ha cKopocTh | [IporHosmpoBanme BO3MOYKHOCTH MIPOTEKAHUS

XUMHYCCKUX peaKHI/Iﬁ B pa3JIMYHbIX YCJIOBUAX.

CocraBieHne ypaBHEHUH OKHCJIUTEIHFHO-BOCCTA-
HOBUTEJIBHBIX PEAKIMi C HCIOIb30BAHUEM METOAa
3JIEKTPOHHOTO OajaHca.

Ilposedenue sxcnepumenma:
3aBHUCHMOCTH XAMHAYECKOU

e I13ygenue CKOpOCTH

peaxIyy OT pa3INyHbIX (PaKTOPOB.
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e PellieHne  SKCNIEPUMEHTANBHBIX  337ad [0 TeMe
«OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIUM.

Pewenue pacuemnvix 3a0au  pa3aMYHOIO YPOBHS
CJIOKHOCTH, B TOM UYHWCJIE OJMMIMAAHBIX, MO TEME
«OCHOBHbBIE  3aKOHOMEPHOCTH  MPOTEKaHUsl  XUMHU-

YECKHUX peakLuii»

1.3 | Dnexrponuruueckas 3 DneKTpoauTHIecKas mucconmanys. | CocTaBieHne  ypaBHEHMH — TUCCOLMALMM  KHCIOT,
JUCCOLUAIHS. XUMUYECKHE PEAKUUM B PacTBOpPax. | LIEJIOYEH U COJEH, NOJHBIX M COKPAIIEHHBIX HMOHHBIX
XUMUYECKUE peakLuu CunbHple W cnaOble  AJIEKTPOJIUTHL. | YpaBHEHMH  peakuui HMOHHOTO OOMEeHa, KpaTKHX
B pacTBOpax Crenenp  aucconpanuy,  KOHCTaHTA | MOHHBIX YPAaBHEHUU peakLUi THAPOJIH3A COJICH.

mucconnanuy. HoHHoe mnpousBenenue | [lposedenue skcnepumenma:

BOJIbI. BOIOpPOIHEIN MTOKAa3aTeNb. ¢ Peakiiuy noHHOro oOMEHA.

Peakuun noHHOro oOMeHa. I'muponus | e PacniosnaBanue pacTBOpOB COJIE C  TMOMOIIBIO

coreit HHJMKaTOpa.
¢ Pacnio3naBanue HEOPraHMYECKUX BEIIECTB
C MOMOIIBIO KaYeCTBEHHBIX PEAKLUIl HA HOHBI.
¢ Pemienue sKcnepuMEHTANbHBIX 33124 II0 TEME.
Pewenue KaA4eCcmeeHHbIX u pacuemmvix
3a0a4 Ppa3IU4YHBIX TUIOB M YPOBHEH CIIOKHOCTH,
B TOM qucie OJIMMITMAIHBIX, no  Teme
«ONEeKTpOINTHYECKasT ~ Auccolpanus.  XUMHUYECKHUE
peakuuu B pacTBOPax»

Hroro no pazneny 11

Pa3nen 2. HemeTa/lIbl M MX COeTHHEHUSI

2.1 | OGmiast xapakTepucTHKa 2 OOmias XapakTepucTUKa HEMeTaioB. | [Iposedenue skcnepumenma:

XUMHUYECKHX DJIEMEHTOB
VIIA-rpynmnsl. 'anoreHnst

lamorensl. Xjmop W €ro BaxkHEUIINE

coeIMHEHUS

* O3HaKoOMIIEHHE ¢ 00pa3aMy NPUPOIHBIX XJIOPUIOB
(rajloreHus10B).

¢ I3yueHre CBOWCTB COJISTHOM KHUCIIOTHI.
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e KauecTBeHHbIE peakuud Ha XJOpUA-, Opomu-
¥ UOIUI-UOHBI.

¢ [JonydeHne CONMSIHOW KHUCIOTHI, U3yYEHUE €€ CBOMCTB.

Pewenue  xauecmsennvix u  pacuemuvix  3a0ay
BBICOKOTO  YPOBHSI  CJIOXHOCTH U OJIMMIIMAJHBIX
o teme «I'amorensn»

2.2

OOmast xapakTepHUCTHKA
XUMHUYECKHUX DJEMEHTOB
VIA-rpymisL.

Cepa u ee coelMHEHUs

OOmas XapakTepucTUKa XHMHUYECKHX
anemeHToB VIA-rpymmel. Cepa u ee
Ba)kKHEHIIME COeTUHEHUS

IIposedenue skcnepumenma:

e I3yyeHne XMMHYECKUX CBOWCTB  pa30aBlIcHHON
CEPHOI KUCIIOTBHI.

o [IpoBeieHne KavyeCTBEHHBIX pEaKIMid Ha CyIbQHI-,
CyAb(QUT- U CyTIb(aT-UOHBI.

Pewenue  kauecmeennvix u  pacuemmwvix  3a0ay
pa3IMuYHBIX  THUIIOB U YPOBHEH  CIOXKHOCTH,
B TOM 4YHCIIe OJMMIHAgHbIX, Mo Teme «Cepa u ee
COCIMHEHUS.

Hnousuoyanvuvie unu epynnosvie npoekmvl nHO meme
«Cepa u ee coelMHEHU

2.3

OOmas XxapakTepHCTHKa
XMMHUYECKHX JJIEMEHTOB
VA-rpynmnst.

Azot, pochop u ux
COCMHEHUS

OO0miass  XxapakTepuCcTHKa  DJIEMEHTOB
VA-Tpynrsbl.

A30T 1 ero BaXXHEUIITNE COSTUHECHMUS.
®docdop 1 ero coeTMHCHUS

IIposedenue sxcnepumenma:

¢ II3yyeHre XUMUYECKUX CBOMICTB COJIEH aMMOHHSL.

¢ KauecTBeHnHas peakuys Ha HOH aMMOHUS U pocdart-
HOH.

¢ [TonyyeHue amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

¢ [13ydyenne CBOMCTB a30THOM KHCJIOTHI.

Pewenue  kauecmeennvix u  pacuemmvix  3a0ay

BBICOKOTO  YPOBHSI  CIIOKHOCTH M OJIMMIIMAJTHBIX

0 TeMe «A30T €ro COeAMHEHUS.

Hnousuoyanvnvle unu epynnogvlie npoekmsvl HO meme

«A30T, Gpocdop U UX COCAUHEHHSDY
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24 | O0mast xapaKTepHUCTHKa 2 OOmrass  XapakTepuCTHKa  dJIeMEHTOB | IIposedenue skcnepumenma:
XUMUYECKHX 3JIEMEHTOB IVA-rpymis. * AncopO1usi paCTBOPEHHBIX BELIECTB aKTHMBHPOBAH-
IVA-rpynmsL. Vrmepon ¥ €ro BaXHEHIIHME  COE- | HBIM YIJIEM.
Yriuepon U KpemHUH, AAHCHUAL. ¢ [lonydenue, cobnpanve, pacno3HaBaHUE U U3YUCHHE
NX COCIMHCHHS. Kpemuuii u ero Baxdeimue coe- CBOMCTB yIIIEKHCIIOTO rasa.
bop ANHCHHUA * B3aumuble mpeBpaieHusi KapOOHATOB U THUAPO-
KapOOHATOB.
¢ KauecTBeHHbIC peakiu Ha KapOoHAT- M CHUIIMKAT-
VOHBI.
o [Tonyuenue okcuaa yrnepopa(IV) u usyuenue ero
CBOICTB.
Pewenue  sxcnepumenmanvuvix  3a0au 1O TEMe
«BaxuHeime HeMeTaJJIbl U UX COCIUHEHUSD.
Pewenue  kauecmeennvlx U - pacuemHuix  3a0ay
pa3IMYHBIX THIIOB ¥ YPOBHEH CII0)KHOCTH, B TOM YHUCIIC
OJIMMIIMA/IHBIX, TI0 TeMe «YTJIEepoJ U KPEMHUH U HX
COEIIMHEHUSD)
Htoro mo paznemny 10
Paznen 3. MeTa/iibl U MX COeTUHEHMSI
3.1 | OGmue cBOiCTBa METAIIOB 2 OO0mas XapakTepuCTUKa XUMHUUYECKHX | [Iposedenue sxcnepumenma:

3JIEMEHTOB — METAJVIOB HAa OCHOBAaHUU
ux nonoxeHus B Ilepuoanueckoit
cucTeEME

JI.M. MeHpeneeBa u

XUMHUYECKUX 2JIEMEHTOB
CTPOEHUS

aTOMOB.

Mertannst [A- n [IA-rpynm.

AntoMuHHI.

Mertamnsl b-rpynmn. Mens u cepedpo.

¢ B3anMo/ielicTBME METAIOB C BOJOW, C pacTBOpaMu
COJIeH M KUCIIOT.

Pewenue  xawecmgennvix U pacuemuvix — 3a0ay

Pa3IUYHBIX TUMOB U YPOBHEU CIOKHOCTHU, B TOM YHUCIE

OJMMITHATHBIX, o  TeMe «O06mue  cBolicTBa

METAILJIOBY.

Hnousuodyanvnvle unu epynnogvle npoekmsl no meme

«CBOMCTBA METAJIJIOB U UX MIPUMCHCHUEC)
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Huak. XKemeso.
Koppo3sus meramnos.
CnaBbl METaJIOB.

O6mue crmocoObl MOMyYeHNUS METAIJIOB.

DNeKTpoaun3
3.2 | BaxkHeiine MeTauIbl Mertauibt A-rpymnm. enounsie | Ilposedenue sxcnepumenma
Y UX COEOUHEHHUS METaJUIbl u 150:4 BakHeHue | o OKpalIMBaHUE TUIAMEHH COJISIMH METaJUIOB.
COCUHCHMSI. [lenoyno3emMenbHbIE ¢ B3aumojielicTBue THAPOKCUIOB HATpUsl U KaJlbLIUS

METaJUIbl, MarHuii M WX Ba)KHCHUIIUE
COCIUHCHHS.

AMOMHHHM W ero BaXHEHIIHE coe-
JIMHCHHSL.

Metaiel  b-rpynmn. Mens u cepebpo
U HUX BaxHeHue coeguHeHus. IIuHk
" ero BakHeWmme coegumHeHus. JKeme3o
M €T0 BaKHEHIIEe COeTUHECHUS

¢ okcunioM yraepoaa(IV) u kuciaoramu.

e lccnenoBanue  CBOMCTB  KapOOHAaTOB W  THIpPO-
KapOOHATOB KaJIbIH, )KECTKOW BOIBI.

¢ lccrienoBanme aM(pOTEPHBIX CBOMCTB THIAPOKCHIIOB
QIIOMUHUSI U [IMHKA.

e I3yueHne TMpOIECCOB  MOJYYCHUS  TUIPOKCHIIOB
Kele3a, X XUMUYECKHX CBOMCTB.

¢ JKecTKOCTh BOJIBI M METO/IBI €€ YCTPAHEHHSI.

e KauecTBeHHBIE peakIM¥ HAa WMOHBI MarHus, Kajblus,
aJTIOMHWHHS,  [MHKa,  keneza(2+),  xkemeza(3+),
menu(2+), cepedpa(+1).

Pewenue sxcnepumenmanvueix  3a0a4 1O TEME

«BakHeiie MeTambl ¥ UX COCITUHEHHS.

Pewenue  xauecmeennvix U pacuemmvix  3a0ay

pa3IMYHBIX THUIOB W YPOBHEH CIOXHOCTH, B TOM

Yuciae ONMMIMAIHBIX, MO TeMe «Merammsl U HX

COCITMHEHUS.

Hnousuoyanvnvle unu epynnogvle npoekmsl nO meme

«BaxHeiie MeTambl ¥ UX COCTUHEHHSD)

Hroro no pazneny
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Pa3nen 4. Xumusi 1 OKpPY:Kamolias cpena

4.1 | BemectBa 1 MaTepHaIbI 2 Baxneiimme BemectBa W Matepuaibl, | [Iposedenue skcnepumenma:
B )KU3HU YEJIOBEKa. 00JIaCTH UX MIPUMEHECHUSI. ¢ OnpeiesieHre KMCIOTHOCTH IPUPOIHBIX BOJI.
OCHOBBI 9KOJIOTUYECKOM HoBple MaTepwanbl W TEXHOIOTHH. | ¢ Mo JleMPOBAHHUE TPOLIEcca 06Pa30BAHMs KUCIOTHOTO
TPaMOTHOCTH TIpHHIMIBL «3ENCHON XUMUKY. JIOXK]ISI, U3YyUYEHHE €r0 BO3IEHCTBUS Ha MaTepHalbl.
XAMUA M 310pOBBE. IKOIOTHMECKHe Huousuoyanvuvie unu epynnosvie npoekmsl noO meme
NpoGIeMbl, CBASAHHBIE C COCAMHEHHAMH «BelecTBa 1 MaTepUalibl B )KM3HU YesioBeKka. OCHOBBI
yracepona, — asota, - CEpel,  TAKCIBIX | 516 normaeckoit T'PaMOTHOCTH)
METaJJIOB
Hroro no pazueny 2
Pa3nes 5. O600menue 3HaHMi
5.1 | [NoBropenne u oOOOIICHUE 4 [ToBropenrie wu o00oOOWIEHHE 3HaHWM, | [[posedenue skcnepumenma:
3HAaHUI OCHOBHBIX PAa3JIEJIOB HONYYeHHBIX TIIPU M3yYEHHH KypCOB | ¢ PelleHuMe OKCIEPMMEHTANLHBIX — 3aJad IO  TEME
KypcoB Xxumuu 8-9 Kiaccos xumuu 8-9 Knaccos «MeTabl, HEeMeTaJUTbl U UX COSJAUHECHUS.
Pewenue  xauecmsenmnvix U pacuemuvlx  3a0a4
Pa3IMYHBIX THIIOB U YPOBHEH CI0KHOCTH, B TOM YHCJIE
OJIMMITUAIHBIX, 110 U3Y4YCHHBIM TeMaM
Uroro no pazneny 4
OBILIEE KOJMYECTBO 34

YACOB 110 ITPOI'PAMME
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