MY «Komumem no obpazosaruro 2copooa Yiawn-Y03»
MAOY «Cpeoussn obweobpazosamenvuas wikona No 42y

Paccmorpeno nva MO CorracoBano Ha MC mIKOJIBI VYT1Bepxaaro
YYUTEJICH €CTECTBEHHBIX HAVK Hupexrop MAOY COLI Ne 42
(Ha3BaHUE y4eOHOTO TIPEIMETa) [Ipotokon Ne  oT«__ »
II 0
potokosn Ne 0T « » 2022 . [Tytunosa H.H.
(PUO)
2022 r. Pyxosogarems MO IIpukasz Ne  or « »
mM o Epmoinenko A.A.
dUO
__ baryera M.C. ( ) — e02r
(PUO)

Pabouasn npozpamma

no xumuu

(Haumenosanue yuebHo20 npeomema/xypca)

O xmacc

(ctyneHb oOpa3oBaHUs/KIIacc)

2022-2023 y4eOHbIi TO1

(cpok peanu3auu IporpaMmbl)

Cocmaeﬂeﬂa Ha OCHoee denepanbHOro rocy1IapCTBEHHOTO O6DaSOBaT6J'H:HOFO

CcTaH/1apTa OCHOBHOI'O 0011ero 00pa3oBaHus 0 XMMUHU

Ilpozpammy cocmaeun 'pedenbkora Haranus HukonaeBHa

(®UO yuurens, coCTaBUBILETO paboUyI0 YIEOHYIO ITPOTPaMMy)

r. Ymaa-Y
2022 r.



IMosicHuTeILHAS 3aIMCKA

PabGouyasi nporpamMmma y4yeOHOro npeamMera «Xumus 9 Kjiace» coCTaBjIeHA B COOTBETCTBUU
¢ HOPMATHUBHBIMHU JOKYMEHTAMU:

. @denepanbHbM 3aK0HOM Ne 273-@3 ot 29.12.2012r. «O6 obpazoBanuu B Poccuiickoit
Denepauuny,
. denepallbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIILHBIM CTAHIAPTOM OCHOBHOTO OOIIETro

o0Opa3oBaHMs, yTBEP:KICHHBIM, MpHUKazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
@enepanuu ot 17.12.2010 Ne 1897, ¢ m3MeHeHUs MU, BHECEHHBIMU NpPUKa30M MUHHCTEPCTBA
obpasoBanus U Hayku Poccuiickoit peneparun or31.12.2015 Ne 1577,
° OOIT OO0 OOIT COO MAOY COII Ne 42, yue6nbiM mmanom MAOY COI Ne 42,
ycraoM MAOY COLI Ne 42 r. Vnan-Y 13
. [TpumepHOIl mporpaMMoOli OCHOBHOTO OOIIEro OOpa3oBaHUS MO XHMHUHU YTBEPKICHHON
MuHuctepcTBOM o0Opa3oBaHus M Hayku Poccuiickoit denepanuu U aBTOPCKON MPOrpaMMO I10
XUMHUHU JJI1 OCHOBHOM mmikojbl moxa peaakuued H.H.I'apa. ABropckas mporpamma H.H.T'apa.
Xumus 9 knace, YMK  I'.E. Pynzurtuc, @.I'.®enpaman.

Ha peanu3zanuio 1aHHON MPOrpaMMBI, COTJIACHO YYeOHOMY IUIaHY YUPEKIEHUS, OTBOAUTCS
2 yaca B HeJleNnro, 68 4acoB B IO/,

Hcnonb3yembiii yaeOHuK: Xumust: ydyeOnuk st 9 xinacca/Pymsutuc I'.E, ®enpaman O.I°./
M.: «IIpocemenue» 2019 r.

OO0mas xapakTepucTHKA y4e0HOro npeaMera

Pabouas nporpamMmMa 1o XMMUU COCTaBIICHA HA OCHOBE:

. DyHIaMEHTAJILHOTO sJIpa CoJIep KaHus o011ero 0opa3oBaHus;

. TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO
o0rrero oOpa3oBaHusl, MpeACTaBICHHBIX B DeepaibHOM rocy1apCTBEHHOM 00pa30oBaTeIbHOM
cTaHgapTe 001Iero oopa3oBaHusi BTOPOTO TOKOJICHHUS;

. IPUMEPHOM MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHuUs 10 XUMUH;
. IPOrpaMMbl pa3BUTHS YHUBEPCAIbHBIX YU€OHBIX AEHCTBUM;
. IPOrpaMMbl TyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS JINYHOCTH.

OpHolf W3 BaXHEWIIMX 3a7ad OCHOBHOTO oOOIIero o0pa3oBaHUsl SIBISIETCS TMOJITOTOBKA
00y4aromuxcst K OCO3HaHHOMY U OTBETCTBEHHOMY BBIOODPY >KM3HEHHOI'O M NMPO(ECCUOHATIBLHOTO
nytu. O0yyaromyecs T0JKHBI HAYYUTbCS CAMOCTOATEIBHO CTAaBUTH LIEIH U OMPEENSITh MyTH X
JOCTUKEHUSI, UCIIOJIb30BAaTh MPUOOPETEHHBI B IIKOJIE OMBIT B peaibHOM KU3HHU, 32 paMKaMH
y4eOHOro Ipolecca.

XuMHs Kak ydeOHBbIH MpeAMET BHOCUT CYLIECTBEHHBIH BKJIaJ B BOCIHUTAHUE U pa3BUTHE
o0yJaronuxcs; OHa MPU3BaHA BOOPYKHUTh MX OCHOBAMHM XWMHUYECKUX 3HAHUM, HEOOXOIMMBIX
JJISL HOBCGZ[HGBHOI\/’I KHU3HHU, 3aJI0)KUTH @YHHaMCHT JJISL nanLHeﬁmero COBCPUHICHCTBOBAHUSA 3THUX
3HaHMMA, a TaKXKe CIOCOOCTBOBaTh 0O€30MacHOMY TIOBEIEHHI0O B OKpYXKalolleil cpeae
Oepe’KHOMY OTHOIICHHUIO K HEH.

W3ydeHne XMMUHM B OCHOBHOH IIKOJIE HAMPABJIEHO:

® Ha OCBOEHHE Ba)KHEHINMX 3HAHMIA 00 OCHOBHBIX IIOHATHSIX M 3aKOHaX XUMHWU,
XUMHUYECKOM CUMBOJINKE,
® Ha OBJaA€HHUE YMCHUIAMM Ha6J'IIO,HaTB XUMHUYCCKUEC ABJICHHUA, NIPOBOJUTH XUMHYECKHI

HKCIEPUMEHT, NMPOU3BOAUTH PACUETHl HA OCHOBE XUMHUYECKUX (POPMYI BEIIECTB M YpaBHEHMI
XUMUYECKHUX PEAKIN;

. Ha pa3BUTHe I[I03HABATEIbHBIX HHTEPECOB M HMHTEIEKTYalIbHBIX CHOCOOHOCTEH B
IpoLecce MPOBEACHUSI XUMUYECKOTO SKCIIEPUMEHTa, CAaMOCTOSATEIbHOIO MPUOOPETEHUS 3HAHUM
B COOTBETCTBHH C BO3HUKAIOIIMMU KU3HEHHBIMH IMOTPEOHOCTAMH; HA BOCHUTAHME OTHOIIECHUS K
XUMHM KaK K OJHOMY M3 (YyHIAaMEHTaJbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M JJIEMEHTY



00111€4eI0BEYECKON KYJIbTYpPBI;

. Ha NpHMeHeHHe MOJIyYeHHBIX 3HAHWI W yMeHMii Uit 0€30macHOro MCIOJIb30BaHUS
BEIIECTB M MAaTepUaloB B OBITYy, CEIBCKOM XO35iicTBE M Ha IPOU3BOJCTBE, pELICHUs
IIPAKTUYECKUX 3a/1ad B IIOBCEAHEBHOM >KU3HU, IPEAYIPEKICHUS SBICHUM, HAHOCALIUX BpPEJ
3I0POBBIO YEJIOBEKA U OKPY’KAIOLLEH Cpele.

B coxepxanuu TaHHOIO Kypca MpeACTaBICHbl OCHOBOIIOIATAIOIINAE TEOPETUIECKUE CBEICHHUS 110
XUMHH, BKJIIOYAIOIIME M3YYCHHE COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTH HMX CBOMCTB OT
CTPOEHHUsI, UCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKHUX IPEBpALICHUN U IIyTEW YIpaBlIeHUs
VMU B LIEJIAIX MOJTY4YCHHs] BEIIECTB, MATEPUAIIOB, SHEPTUH.

Conepxanne y4eOHOrO NpeaMeTa BKIIOYAET CBEIEHUS O HEOPraHWYeCKHUX BEIIECTBAX, HX
CTPOCHHUH U CBOMCTBAX, a TAKXKE XMMHUYECKHX IIPOLIECCaX, MPOTEKAIOIUX B OKPYKAIOLIEM MUDE.
Haubounee cnoxubie sreMeHTsl OyHAAMEHTAILHOTO S/Ipa COJEpKaHUs 00Iero oopa3zoBaHus 1Mo
XUMHH, TAKUE, KAK OCHOBBI OPraHMYECKON U ITPOMBIIIJICHHOW XUMUH, IIEPEHECEHB] B IIPOrpaMMy
cpenHe (MoHOM) 001e00pa3oBaTeIbHON MIKOJEI.

TeopeTnueckyro OCHOBY M3Yy4€HUs HEOPraHMYECKONM XMMHH COCTABIIIET aTOMHO-MOJIEKYJIIPHOE
ydeHue, nepuoandeckuii 3axou J[. 1. MenneneeBa ¢ KpaTKUMU CBEACHUSAMU O CTPOCHUU aTOMOB,
BHUJaX XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTSX IIPOTEKAHUS XUMHUECKUX PEAKLIUM.

B m3yuyenunm kypca 3Ha4MTENbHAs POJIb OTBOJUTCS XMMHUYECKOMY JKCIIEPHUMEHTY: IMPOBEICHUIO
IPAaKTUYECKUX U JA0OpaTOPHBIX pabOT M ONMMCAHHUIO MX PEe3yJbTaToB; COOJIOJAECHUIO HOPM HU
NPaBUJI TOBEICHUS B XUMUYECKHX JIAOOPATOPHUSIX.

B kauecTBe LEHHOCTHBIX OPHMEHTHPOB XUMHMUYECKOI'O 00pa3oBaHMs BBICTYHNAIOT OOBEKTHI,
U3y4aeMbl€ B Kypce XUMHH, K KOTOPbIM y 00y4aromuxcsi GopMUpPYeETCs IIEHHOCTHOE OTHOLLEHHE.
ITpu 3TOM BeAyIIYI0 POJb HMIPalOT IO3HABAaTEJIbHbIC IIEHHOCTH, TaK Kak JaHHbIA y4eOHbIN
IIpEeAMET BXOAUT B TPYIIy I[PEIMETOB IIO3HABATEJIBHOIO LHMKJA, TJIABHAS LEJb KOTOPBIX
3aKJIFOYAETCS B U3yUYEHUU IPUPOJBIL.

OCHOBY nosHasamenvubix yeHHOCmel COCTaBJSIOT HayuyHble 3HAaHUS, HAay4HbIE METO[bI
no3HaHus. Ilo3HaBaTe/bHbIE LIEHHOCTHBIE OpUEHTALUHU, (OpPMHUpYEMbIe B MPOLECCE H3YyUCHMS
XUMUH, MPOSBIIAIOTCS B IPU3HAHUU:

. LEHHOCTH HAyYHOTO 3HAHMS, €r0 IPAKTUYECKON 3HAYUMOCTH, IOCTOBEPHOCTH;

. [IEHHOCTH XMMHYECKUX METOJIOB MCCIIEIOBAHUS )KUBOU U HEKUBOW TTPUPOJIBIL.

Pa3BuTre mo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTALUNU COJEpKAHUS Kypca XUMHUU I03BOJISAET
c(hopMHUpPOBATH:

. YBaKUTEIbHOE OTHOIIEHUE K CO3UIATENBHOM, TBOPUECKOM 1€ATENbHOCTH;

. MOHUMaHKE HEOOXOAMMOCTH 3JJ0POBOTO 00pa3a KU3HH;

. NOTPEOHOCTh B 0€3YCIIOBHOM BBITIOJTHEHUH MPaBUIJI O€30MaCHOTO HCIOIb30BAHMSI BEIIECTB
B IIOBCEITHECBHOM KU3HMU,

. CO3HATENbHBIN BEIOOP Oyayliel mpohecCuoHaTbHOM 1eATeTbHOCTH.

Kypc xumun obnagaer BO3MOXHOCTAMHU ISl (DOPMUPOBAHMSI KOMMYHUKAMUBHBIX YEHHOCMeL,
OCHOBY KOTOPBIX COCTaBISIIOT IIpoliecC OOIIeHUs, TpamMoTHas pedb. KoMMyHUKaTHBHBIE
LIEHHOCTHBIE OPUEHTAIIUHN Kypca CIIOCOOCTBYIOT:

. [IPAaBUJIBHOMY MCIIOJIb30BAaHUIO XUMUYECKOW TEPMUHOJIOTUA U CUMBOJIUKY;

. Pa3BUTHIO MOTPEOHOCTH BECTU TUAJIOT, BHICIYIIMBATH MHEHHUE ONIMOHEHTA, Y4aCTBOBAThH B
JIMCKYCCHUU;

. Pa3BUTHIO YMEHHSI OTKPBITO BbIpAaXaThb M apryMEHTUPOBAHHO OTCTaMBATh CBOKOD TOYKY
3pEHUSL.

esan 00yveHnusi ¢ yuerom crieupuky yd4eOHOro npeamera:

OCHOBHbIE yenu N3yYeHUs XUMUU HaIlPaBJICHBI:

° HAa 0CB80CHUE 8ANCHEUMUX 3HAHUL 00 OCHOBHBIX MOHSITUSX M 3aKOHAX XMMHU, XUMHUYECKOU
CUMBOJIVKE;
° Ha o06ladeHue yMeHusMU HaOTIOJATh XUMUYECKUE SBJICHHS, MPOBOIUTH XUMHUUYECKUN

HKCIEPUMEHT, NMPOU3BOANUTH pacueThl Ha OCHOBE XMMHUYECKUX (POpMYJ BEIIECTB M YpaBHEHH
XUMUYECKHUX PEAKINN;



L4 Ha pa3eumue TI03HABATCIBbHBIX HWHTCPCCOB W HHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B
nmponecce NpoBCACHUA XUMHNYCCKOTI'O SKCIICPUMEHTA, CaMOCTOATCIbHOI'O HpHOGpeTeHI/IH 3HAHUM
B COOTBECTCTBHUH C BO3ZHUKAIOIIMMH KN3HCHHBIMHA HOTpC6HOCT§IMI/I;

o Ha 60ocnumanue OTHOLIEHUS K XUMHUM KaK K OJTHOMY U3 (yHIaMEHTaJIbHBIX KOMIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;
o Ha NpumMeHeHue NoxyYeHHbIX 3HAHUY U yMeHull U1 0€3011aCHOTO UCIIOJIb30BAHUS BEILECTB

U MaTepHalioB B OBITY, CEJIbCKOM XO34HCTBE U Ha MPOU3BOJCTBE, PEIICHUS IPAKTUYECKUX 3a1a4
B IIOBCEJHEBHOM >KW3HHU, IPEIYIPEKICHUS SBJICHUM, HAHOCALIUX BpEI 310POBBIO YEIOBEKA U
OKpYyKarollee cpelie.

3agauu o0yueHms:

OpHOMl M3 BaxHEHIIMX 3aga4 OCHOBHOro oOmiero oOpa3oBaHUS SBISIETCS IOATOTOBKA
00y4aromuxcst K 0CO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO M MPO(PECCHOHATBHOTO
nyty. O0yyJaromuecs JOJKHbI HAyUYUThCS CAMOCTOATENIBHO CTaBUTh LIEIH U ONPENENATh IIyTH UX
JOCTH>KEHUSI, UCTIOIb30BaTh MPHOOPETEHHBIA B LIKOJIE OMBIT B PEAIbHOM JKHU3HHM, 32 PaMKaMU
y4eOHOro Inporecca.

XuMHus Kak y4yeOHbIH NIpEeIMET BHOCHUT CYILECTBEHHBIM BKJIaJ B BOCHUTAaHHUE M pa3BUTHE
0o0yyaroIuxcsi; OHa MPHU3BaHA BOOPYXKHUTh UX OCHOBAMHM XUMHMUYECKUX 3HAHHUM, HEOOXOIUMBIX
JUTSL TIOBCETHEBHOM KHM3HH, 3I0KUTh (PYHAAMEHT JUIS JaJbHEHUIIET0 COBEPIIEHCTBOBAHUS STHUX
3HAaHWM, a TakXke CcHocoOCTBOBaTh O€30MacHOMY IOBEACHUIO B OKpYXXawllell cpene u
OepeXHOMY OTHOLIEHUIO K HeH. Pa3Burhe no3HaBaTeNbHBIX HHTEPECOB B  IIPOLIECCE
CaMOCTOSITEJIbHOTO IPUOOPETEHUS] XUMHUYECKUX 3HAHUM U  HCIOJIb30BaHME PA3IUYHBIX
HCTOYHHUKOB HH(OPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX.

Bocnuranue yOexa1eHHOCTH B MO3UTHBHOM POJIM XMMMU B JKU3HU COBPEMEHHOIO OOILIECTBA,
HEOOXOJUMOCTH XUMHUYECKH T'PAaMOTHOTO OTHOIIEHHS K CBOEMY 3I0POBbI0 U OKpYXKarouleu
cpeze.

IInanupyemble pe3yibTaThbl H3y4eHUs] Y4eOHOI0 mpeaMera « XuMHus»
OcHOBHBIC IOHATHA XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJ/ISIPHBIX NPeACTABICHHI)
BreInyCKHUK Hay4uTCH:

* ONMCHIBATHL CBOMCTBA TBép}lI)IX, KUAKUX, Fa3006pa3HI>IX BCUICCTB, BbIACIAA HX
CYLLIECTBEHHBIE ITPU3HAKY;

. XapakTepU30BaTh BEIIECTBA II0 COCTABY, CTPOCHHIO M CBOMCTBAaM, YCTaHABJIMBAaTh
MIPUYMHHO-CJICACTBEHHBIEC CBA3HM MEK/Y JaHHBIMU XapaKTEPUCTUKAMMU BEILECTBA;

* PACKpPBIBATE CMBICI OCHOBHBIX XHWMHUYCCKHX MMOHATHH: aToM, MOJICKYIJIa, XUMHYECKUH
JJIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY
XUMHH;

® I/I306pa)KaTB COCTaB HpOCT@ﬁH.IPIX BCIICCTB C MIOMOIIBIO XUMHUYCCKUX (bOpMy.]'I " CYHIHOCTb
XUMHUYCCKHUX peaKuMﬁ C IOMOIIBIO XUMHUYCCKUX ypaBHeHHﬁ;

* BBIUUCIIATH OTHOCHUTCIIBHYIO MOJICKYIEIDHYIO W MOJIIPHYHO MACChl BCHICCTB, a TaKKC
MacCCOBYIO OO XUMHNYCCKOTO 3JICMEHTA B COCANHCHUAX ]

® CpaBHHUBATB IO COCTABY OKCHU/bI, OCHOBAHUA, KUCIIOTBI, COJIH;

® KJ'IaCCI/I(i)I/IHI/IpOBaTI) OKCHUJBI U OCHOBAHMUA I10 CBOI\/JICTBaM, KHCJIOTBI U COJIM — IO COCTaBY,

* OIIMChIBATb COCTAaB, CBOMCTBAa U 3HAYECHUE (B npupoaec u HpaKTquCKOﬁ ACATCIIBHOCTH
‘-IeJ'IOBeKa) IMPOCTBIX BEHICCTB — KHUCJIOPOJa U BOAOPOJIA,

* AaBaTb CPABHUTCIIBHYIO XApPAKTCPUCTUKY XHUMHUYCCKHUX IJICMCHTOB H BaKHEHUIIIUX
CO@}II/IHGHI/Iﬁ €CTEeCTBEHHBIX CEMEHUCTB IICJITOYHBIX METAJIJIOB U I'aJIOT'CHOB,

* IIOJIB30BATHCA J'Ia60paTOpHBIM 060pyI[OBaHI/ICM 1 XUMHYECKOH HOCYI[Oﬁ;

° MMPOBOAUTH HECIOXKHBIC XHUMHNYECKHEC OIBITBHI U Ha6J'IIO)IeHI/I$I 3a M3MCHCHHUSIMH CBOMCTB

BEIIECTB B MpOIleCCe WX MPEBpalleHUi; COONIOAaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH
MIPOBEICHUH HAOJIOICHUIA U OTBITOB;

. pa3ianyaTh HKCIEPUMEHTATBHO KHCIOTHI U MIETOYH, MOJIb3YsACh HHIUKATOPAMH; OCO3HABAThH
HEO0OXOIMMOCTh COOMIOICHUSI Mep 0€30MacHOCTH MTPU OOPAIICHUH C KUCIOTaMH U IIEI0YaMHU.



BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

. rpaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCETHEBHOM KHU3HH,

. OCO3HaBaTh HEOOXOIUMOCTh COOJIOJCHHS MPABUI SKOJIOTMYECKH 0€30MacHOro MOBEICHUs
B OKPYKaOLIEH IPUPOIHON CPELIE;

. MOHMMATh CMBICI U HEOOXOJUMOCTb COOJIOACHUS MpeaNucaHuil, MperIaraéMbelx B
HHCTPYKIUAX IO UCITOJIB30BAHHIO JICKAPCTB, CPCACTB 6BITOBOI>'I XUMHUHU N IIp,

. UCIIONIb30BAaTh  NMPUOOPETEHHBIE  KIIOYEBBIE  KOMIIETEHTHOCTH TPU  BBIOJHEHUU

HCCIIEIOBATEIbCKUX MPOEKTOB MO M3YyYCHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS U Paclo3HABaHHA
BELICCTB;

. pa3BUBaTb KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJB3YSl CpPEACTBA YCTHOIO H
INUCbMEHHOTO OOILIEHMs, IpPOSABIATh TOTOBHOCTb K YB&KEHHIO HHOM TOYKM 3pEHUS IIpU
00CYyXJI€HUH PEe3yJIbTaTOB BBIIIOJIHEHHOHN padoThI;

. O0BEKTHBHO OLICHWBaTh HMHGPOPMALMI0O O BeELIeCTBaX M XMMMYECKMX Ipoleccax,
KPUTUYECKH OTHOCHTHCS K TICEBJOHAyYHOH HMH(POpPMALMU, HEJOOPOCOBECTHON peKame,
KaCaroILENCs UCTIOIb30BaHMs PA3INYHbIX BEILECTB.

Ilepnonnuecknii 3aKOH W NepuoaMYeCKasi cHcTeMa XuMH4Yeckux »3jemenros JI. M.
Menpesieesa. CTpoeHue BelecTBa

BbinyckHUK HayuMTCs:

. KJaccu(puIUpoOBaTh XMMUYECKHE JIEMEHThl Ha METAJUIbl, HEMETAJIbl, JJIEMEHTBI, OKCUbI
U THJIPOKCHUJIBI KOTOPBIX aM(OTEpHbI, U UHEPTHBIE JIEMEHTHI (Ta3bl) I OCO3HAHUS Ba’KHOCTU
YIOPSA0OYEHHOCTH HAY4YHbIX 3HAHW;

. pacKphIBaTh CMBICI Iepuoanueckoro 3akona . . Menaeneena;

. OMKCHIBATh U XapaKTepU30BaTh TAOIUYHYIO0 (GOPMY MEPUOAUYECKON CUCTEMbl XUMUYECKUX
AJIEMEHTOB;

. XapaKTepU30BaTh COCTaB AaTOMHBIX SJ€p W pacHpelesieHHe 4Yucia 5SJIEeKTPOHOB IO

QJICKTPOHHBIM CJIOAAM AaTOMOB XHMMHUUYCCKHUX JJICMCHTOB MAJIbIX IICPUOA0B H@pHO[{H‘IGCKOﬁ
CHUCTCMBI, a TAKXKC KaJIusd U KaJIbLIHA,

. pa3iauyaTh BUIbl XMUMHYECKOW CBA3W: MOHHYI, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

. n300paxkaTh DJIEKTPOHHBIE (OPMYJIBI BEHIECTB, OOPAa30BAHHBIX XWMUYECKUMH CBSI3SIMH
pPa3HOro BUJA;

. BBIABJISITh 3aBUCHMOCTh CBOMCTB BEHIECTBA OT CTPOEHHUS €ro KPUCTAUIMYECKOW PEHIETKH
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHOMN, METaJNIMYECKOH);

. XapaKTepPU30BaTh XUMHUYECKUE OJJIEMEHTbI U HMX COCIUHEHUS Ha OCHOBE MOJIOKECHUS
AIIEMEHTOB B MEPUOIUYECKON CUCTEME H OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

. ONKMCHIBATH OCHOBHBIE MPEANoOChUIKK OTKpbiTUA J[. M. MeHaeneeBbiM NEpUOIUYECKOTO

3aKOHA M TIEPUOJAMYECKON CHCTEMBbl XMMHYECKHX JJIEMEHTOB W MHOToOOpa3Hyl Hay4YHYIO
JIESITEIIbBHOCTh YUYEHOTO;

. XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHYECKOE 3HAYCHHE NEPUOAMYECKOTO 3aKOHa U
MIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 351eMeHTOB 1. 1. Menneneesa;
. 0CO3HaBaTh HAy4YHbIE OTKPHITHS KaK pe3yibTaT JJIUTEIbHBIX HAOMIOJCHUHN, OIBITOB,

Hay4HOU ITOJIEMHMKH, IIPEOJIOJIEHHS TPYAHOCTEN U COMHEHUM.
BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCH:

. OCO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUN JUI TPAKTUUECKON JAesITeIbHOCTH YeJIOBEKa;
. OTHCHIBATh U3yYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI JIOTUKY CHCTEMHOTO aHalIn3a,

. MPUMEHSTh 3HaAHHSI O 3aKOHOMEPHOCTSIX MEPUOIUUYECKON CUCTEMbI XUMUYECKHUX IIEMEHTOB
JUIs1 OOBSICHEHUS U TIPEJBUICHUS CBOMCTB KOHKPETHBIX BEIECTB;

. pa3BuUBaTh HMH(POPMAILMOHHYIO KOMIIETEHTHOCTb IIOCPEJICTBOM YIJyOJeHUs 3HaHUU 00

HUCTOPUHN CTAHOBJICHUA XUMHYSCKOMN HAaYKH, €€ OCHOBHBIX HOHHTHﬁ, NepUoaANYCCKOro 3aKOHa KaK
OJHOIro u3 BaXHEHUIITUX 3aKOHOB npupoabl, a TaKXKEC O COBPEMCHHBIX IOCTHXXCHUAX HAYKU H
TCXHUKU.



IlnanupyemMblie pe3yabTaTbl OCBOCHUS Y4eOHOI0 MpeaAMeTa « XUMHUS»:
HSy‘-IGHI/Ie XHMMHH B OCHOBHOM IIIKOJIE JacT BO3MOKHOCTb JOCTHUYb CICAYIOIIUX PC3YJIbTATOB B
HAIpPAaBJICHUU JUYHOCTHOIO Pa3BUTHUSA:

1.  BocmuTaHME POCCUICKON rpaykAaHCKOW MIEHTUYHOCTH: IaTPUOTU3MA, JIFOOBU U YBa)KEHUIO
Kk OTedecTBy, UyBCTBa F'OPIOCTH 3a CBOXO PonnHYy, 3a pOCCHICKYI0 XMMUYECKYIO HAyKY;
2. ($opMHPOBaHME L[EJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3sBUTHSI HAYKH U OOIIECTBEHHOH NMPAKTHKH, a TAKXKE COLUATBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JTyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTO MHPA;

3. ¢GopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BHUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYyYEHUIO U IMO3HAHHWIO, BEIOODPY
npopmIbHOro 00pa3oBaHKs Ha OCHOBE MH(OPMAIMK O CYIIECTBYIOIUX NPOPecCusix U JIUUHBIX
npoeCCHOHATBHBIX ~ TMPEANOYTEHUH,  OCO3HAHHOMY  IOCTPOCHUIO  HMHIWBUAYAJIbHOU
00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX II03HABATEIIbHBIX UHTEPECOB;

4.  ¢popMmHpoBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTENIbHOW, OOIIECTBEHHO
I0JIE3HOM, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUIAX EATEIbHOCTH;

5. QopmupoBaHuE MOHUMAHUS IIEHHOCTH 30POBOT0 U 6€301acHOro 00pasa KU3HU; YCBOCHUE
IOpaBUI HWHAWBUAYAJIBHOTO M KOJJIEKTMBHOIO 0O€30MacHOro IOBEAECHUS B UpE3BbIYAMHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3/J0OPOBBIO JIIOJIEH;

6.  ¢opmupoBaHHE NO3HABATEIbHOW M MH()OPMAIIMOHHON KYJIBTYphl, B TOM YMCJE pa3BUTHE
HABBIKOB CAMOCTOSTEIbHOM paboThl € yuyeOHBIMU IOCOOMSIMH, KHUTAMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKUMU CpeACTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHI;

7. (dopMHpOBaHHE OCHOB KOJIOIMYECKOI0 CO3HAHUS Ha OCHOBE MPU3HAHUS LIEHHOCTHU JKU3HU
BO BCeX €€ MPOSIBIECHUSAX M HEOOXOIUMOCTU OTBETCTBEHHOIO, OEpEeXHOr0 OTHOILEHHUS K
OKpYXKaroIlEeH Cpese;

8. pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKMX 3313y, YMEHHUS HaXxOJIUTh
aJICKBaTHBIE CITIOCOOBI TIOBEJCHHMS M B3aUMOJICHCTBUS C TMapTHEpaMH BO BpeMsi y4eOHOH u
BHEY4YeOHOW AEATeNbHOCTH, CIIOCOOHOCTH OLIEHMBATh HPOOJEMHBIE CUTYallUd U OIEPATUBHO
IPUHUMATh OTBETCTBEHHbIE PELICHUS B PA3IMYHBIX HPOAYKTUBHBIX BHJAX JEATEIbHOCTU
(yueOHast OMCKOBO-UCCIIE0BATENbCKAs, KIyOHAas!, TPOEKTHAas!, KPYXKKOBast U T. I1.)
MeranpeaMeTHbIMH pe3yJbTaTaMH OCBOEHHUSI OCHOBHOW 00pa30BaTelbHOW MPOTrpamMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs ABISIOTCS:

1. OBJIaJICHHE HaBBIKAMU CaMOCTOSITEILHOTO NMPUOOPETEHHs HOBBIX 3HAHUI, OpraHU3aluu
y4eOHOI e TeTbHOCTH, OUCKA CPEACTB €€ OCYIIECTBICHNUS;
2. yYMEHHE IUIAaHUPOBaTh MYTH JOCTH)KEHHUS 1IeJiell Ha OCHOBE CaMOCTOSTEIbHOTO aHaJIn3a

YCIIOBUH M CPEJICTB UX JOCTHIKEHUS, BBIIENATh aJlbTepPHATUBHBIE CIIOCOOBI TOCTHXKEHUS LeNU U
BBHIOMpaTh HanOosiee 3(P(PEKTUBHBIN CIOCO0, OCYIIECTBIATH MO3HABATEIbHYIO pedIEKCHIO B
OTHOILIEHUU JACUCTBUII 10 pelIeHHI0 YUeOHbIX U MO3HABATENbHBIX 3a/1a4.

3. yMEHHE T[OHUMaTh NpoOJeMy, CTaBUTh BONPOCHI, BBIIBUraTh THUIIOTE3Yy, JaBaTh
OlpesieieHne MOHATUAM, KiacCcUu(UUUpPOBaTh, CTPYKTypUpOBaTh MaTepuall, IPOBOJUTh
AKCIEPUMEHTBI, apryMEHTHpPOBaTh COOCTBEHHYIO TMO3ULIMI0, (OPMYJIHpPOBATh BBIBOABI U
3aKJIF0YEHHS;

4. YMEHHE COOTHOCUTH CBOM JEHCTBHS C IIAHUPYEMBIMU DPE3YJIbTATAMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JEeNCTBUI B paMKax MPeUIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECHCTBUS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYaLUEH;

S. (dbopMHpOBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS MHCTPYMEHTOB
U TEXHUYECKUX CpEeACTB HH(MOPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U IPOrPaMMHOIO
oOecrnieyeHns) Kak HHCTPYMEHTaJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATHBHBIX U MMO3HABATEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA;

6. YMEHHE CO3/1aBaTh, IPUMEHSATH U MPeoOpa30oBbIBATh 3HAKW U CUMBOJIbI, MOJEIU U CXEMBI
JUIS pelIeHrs: y4eOHBIX U TO3HABATENbHBIX 3a/1a4;



7. yMEHHE W3BJIEKaTh HWH(OOPMAIMI0 W3 Pa3IMYHBIX HCTOYHHKOB (BKJIIOYAs CpPEICTBa
MaccoBOi WH(pOpMAlMK, KOMIIAKT-AUCKA Yy4eOHOro Ha3HadyeHus, pecypchl VHTepHera),
CBOOOJTHO TTOJIL30BAThCSI CIIPABOYHOM JIUTEPATYPOl, B TOM YUCIIC U HA JICKTPOHHBIX HOCUTEIISX,
co0III01aTh HOPMBI MH(POPMALIMOHHON N30UPATEIILHOCTH, STHKH;

8. YMEHHE Ha MPAKTHKE MOJb30BaThCsS OCHOBHBIMU JIOTUMECKUMH IPHEMaMH, METOJaMHU
HAOJIOICHUS, MOJICIIUPOBAHUS, OOBICHEHUS, PEIICHUS TPOOJIeM, TPOTHO3HPOBAHUS | JIP.;
9. YMEHHE OPraHU30BBIBATH CBOIO JKU3Hb B COOTBETCTBHHU C MPEACTABICHUSMHU O 3JI0POBOM

o0Opa3e JKM3HM, MpaBax H OOSI3AHHOCTSX TpaXKJaHUHA, LEHHOCTAX OBITHSA, KYIbTYphl |
COIIAJIBHOTO B3aUMOJCHCTBHS;

10.  ymeHwHe BBHINONHATH MO3HABATEIbHBIC M TPAKTUYECKHE 3aJaHNS, B TOM YHCJIE TIPOCKTHEHIC;
11.  yMmeHHe caMOCTOSITEIBHO M apryMEHTHPOBAHHO OLICHMBATH CBOU JCHCTBHS M JEHCTBUS
OJTHOKJIACCHUKOB, COJIEPKaTeIbHO 000CHOBBIBASI IPABUIBHOCTD WIIM OIIMOOYHOCTh pe3ysibTaTa u
crmocoba JeHCTBHUS, aJeKBATHO OLICHMBATh OOBEKTUBHYIO TPYIAHOCTH KaK Mepy (aKTHYECKOTO
WIN TIPEJIOJIaraéMoro pacxojia pecypcoB Ha pEIICHHE 3a/1a4M, & TAaK)KEe CBOM BO3MOXKHOCTH B
JOCTHIKCHUH LIEITN OTPEICIICHHOM CII0KHOCTH;

12. ymenme paborath B rpymme — 3(G(EKTUBHO COTPYAHHYATh M B3aUMOICHUCTBOBATH HA
OCHOBE KOOPAMHAIMU PA3IMYHBIX MO3UIMH NPH BHIPAaOOTKE OOINEro pemeHuss B COBMECTHOM
NeSITeIbHOCTH; CIYIIaTh NapTHepa, (opMymupoBaTh M apryMEHTHpPOBATH CBOE MHEHHE,
KOPPEKTHO OTCTaWBaTh CBOIO MO3HMILHUIO M KOOPIWHHUPOBATH €€ C IMO3HMLUH MapTHEPOB, B TOM
YHCIIie B CUTYaIlMH CTOJKHOBEHHUS MHTEPECOB; MPOIYKTUBHO pa3peniath KOH(PIUKTH Ha OCHOBE
ydeTa HWHTEPECOB W TO3WIMHA BCEX €ro YYaCTHHUKOB, INOWCKAa M OLEHKH aJbTePHATHBHBIX
CIoco00B pa3pemeHus: KOHQIHKTOB.

IIpeaMeTHbIMH pe3yabTaTamMu ocBoeHUs: OCHOBHOI 00pa30BaTeNIbHON MTPOrpaMMbl OCHOBHOT'O
00111ero 00pa3oBaHuUs SABJISIFOTCS:

1. (bopMupoBaHUE MEPBOHAYATIBHBIX CHCTEMAaTH3MPOBAHHBIX IPEICTABICHUI O BEleCTBaXx,
UX MpPEBpaIlEHUSIX U TNPAKTHYECKOM IPUMEHEHHH; OBJIAJICHHE NOHATHIHBIM aIapaToM Hu
CHMBOJIMYECKUM SI3bIKOM XUMUHU;

2. OCO3HaHME OOBEKTHBHO 3HAYMMOCTH OCHOB XHMMHYECKOH HAyKH Kak OOJacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBpPAICHUN OPraHMYECKHX M HEOPraHMYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBICHHH JKABOM ¥ HEKWBOW TPHUPOJNBI, YriyOieHue
NpeJCTaBIeHUH 0 MaTepHabHOM €IMHCTBE MUPA;

3. OBJIJICHUE OCHOBAMH XWMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBHIO aHATU3UPOBATh M
00BEKTHBHO OLIEHUBATh KU3HEHHbIE CUTYallUH, CBSI3aHHBIC C XMMHEH, HaBbIKaMU 0€3011aCHOTO
oOpamieHus ¢ BEeIeCTBAMHU, UCTIOIh3yEMBIMU B TIOBCEHEBHOW JKU3HU; YMEHHUEM aHAIIM3UPOBATh
U IUTAHUPOBAaTh SKOJIOTMYECKH Oe30macHOe IOBEeIeHUEe B ILENsAX cOepexeHHs 370pOBbsS U
OKpYKarolleu Cpeibl;

4. ¢dopMHpOoBaHHE YMEHHUI YCTaHABIMBAaTh CBSI3U MEXIY pealbHO Ha0JII0JaeMbIMU
XUMHYECKIMH SBIICHUSIMU U TTPOIIECCAMH, TPOUCXOASIIIMHA B MEKPOMHPE, OOBSCHITH IPHYNHBI
MHOrooOpas3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHHs, a TakKke
3aBHCUMOCTh TIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

S. NPUOOPETEHUsT OIbITa HCIOJIB30BAaHUS PA3IMUYHBIX METOJOB M3Y4YEHHs BEIIECTB;
HaOJIOIEHNS 32 UX MPEBPAIICHISIMH IIPH MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM JIAOOPAaTOPHOTO 000pYIOBAaHNUS U TPHOOPOB;

6. yYMEHHE OKa3blBaTh MEPBYIO IMOMOIIL MPU OTPABICHHSX, OKOrax M JPYrMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPaTOPHBIM 00OPYIOBaHUEM;
7. OBJIaJICHHME TpHeMaMHu paboTbl ¢ HHPOpMaLMEed XUMHUYECKOTO  COJIEp)KaHUs,

IpeJCTaBIeHHON B pa3Ho ¢opme (B BHIE TEKCTa, GopMyl, rpadukoB, TaOIMYHBIX JAaHHBIX,
cxeM, (¢oTorpaduii u ap.)

8. CO3JIaHME OCHOBBI JUIsi (OPMHMPOBAHUS HHTEpeca K PACIIMPEHUI0 U YIIIYOJCHMIO
XUMHYECKHX 3HAHWW M BHIOOpa XMMHUHU KakK MPO(HUIBHOTO MpeaMeTa MpH Mepexojie Ha CTYNEeHb
cpeanero (monHoro) ooOmiero oOpa3oBaHus, a B JalbHEHIIEeM M B KayecTBe cgepbl CBOE
poeCCHOHAIBHON JESTENHHOCTH;



9. dbopMUpOBaHUE TPEACTABICHUH O 3HAUYEHUUM XUMHYECKOW HayKd B pELICHUU
COBPEMEHHBIX SKOJOTHYECKHUX MpoOJieM, B TOM YHUCIIE B TPEIOTBPANICHHMH TEXHOTECHHBIX U
9KOJIOTMYECKHUX KaTacTpod.

MeTanpeaMeTHBIMHU pe3yIbTaTaMUi OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI TPOrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHUsl SBISIOTCS:

OBJIaACHHUEC HAaBbIKaMH CaMOCTOATCIIBHOI'O HpI/IO6p€TeHI/ISI HOBBIX 3HaHI/II71, opraHuzanun y‘IG6H0fI
ACATCIIBHOCTH, ITOUCKA CPCACTB eé OCYHICCTBJICHUA,

yMEHHE TUIAHUPOBATh MYTH JJOCTHKCHUS LIEJIeH Ha OCHOBE CaMOCTOSTEIILHOTO aHAJIN3a YCIOBUM
Y CPEJICTB UX JIOCTHIKCHHS, BBIICISITH aJbTePHATHBHBIC CIIOCOOBI JTOCTHIKCHUS LIEIH U BEIOMPATh
HanOosee 3¢ (HeKTUBHBIN CIIOCO0, OCYIIECTBIATH IO3HABATEIBbHYIO PEQIIEKCHIO B OTHOLICHUN
JCUCTBUI 1O PELICHHUIO YYeOHBIX U [T03HABATEIIBHBIX 33/1a4.

yYMEHHUE MOHUMATh Ipo0JIeMy, CTABUTh BONPOCHI, BBIIBUI'ATh TMIIOTE3Y, JaBaTh ONpeAEICHHE
HOHATHUAM, KIIaCCU(DUIIUPOBATH, CTPYKTYPUPOBATh MaTEpUaIl, TPOBOJUTH SKCIICPUMEHTHI,
apryMeHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIUPOBATH BBIBOABI U 3aKJIIOYEHHUS;

YMEHHME COOTHOCUTH CBOU JAECUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIISITH KOHTPOJIb
CBOEH JIEATEIIBHOCTU B IIPOLIECCE JOCTHKEHUS PE3ylIbTaTa, OIPEeIIsATh CIIOCOObI IEHCTBUH B
paMKax MpeAsIoKEHHbBIX YCIOBUH U TpeOOBaHUi, KOPPEKTUPOBATH CBOU JAECHCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYaLNEH;

dbopMupOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BAHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HH(POPMAIIMOHHBIX TEXHOJOTUH (KOMITBIOTEPOB ¥ MPOTPAMMHOTO
oOecrnevyeHns) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U MO3HABATEIbHBIX
YHUBEPCAIBHBIX YU€OHBIX JIEHCTBHI;

YMCHUEC CO3aaBaTb, IPUMCHATL U HpCO6p330BBIBaTI) 3HaK1 U CUMBOJIBI, MOJCIIN U CXCMBI AJIA
pelicHud y‘{e6HBIX H IIO3HABAaTCJIbHBIX 3a1a4,

yYMEHHUE U3BJIEKAaTh MHPOPMAIIUIO U3 Pa3IMYHBIX HCTOYHHUKOB (BKJIIOUYAs CPEICTBA MACCOBOM
nH(opMaIru, KOMITAKT-IUCKH y4eOHOT0 Ha3HaueHus, pecypchl IHTepHeTa), CBOOOIHO
II0JIb30BATHCS CIIPABOYHOM JIMTEPATYPOM, B TOM YHCJIE M HA DJIEKTPOHHBIX HOCUTEIAX,
co0iroaaTh HOPMbI HHPOPMAIIMOHHOM N30UpaTEebHOCTH, ITUKH;

yYMEHHUE Ha MPAaKTUKE MOJIb30BAThCS OCHOBHBIMM JJOTMYECKMMHU ITPUEMaMH, METO1aMU
HaOJII0/IeHUs, MOJCIMPOBAHUS, 00BSCHEHUS, pELIEHUs TPO0IeM, TPOrHO3ZUPOBAHUS U JIP.;

YMEHHUE OpTraHU30BBIBATh CBOIO )KM3Hb B COOTBETCTBUH C MPEACTABICHUSIMU O 3J0POBOM 00Opasze
JKU3HU, TIpaBax M 00s13aHHOCTAX TPakIaHUHA, [IEGHHOCTSX OBITHS, KyIbTYPhl U COLIUATILHOTO
B3aUMOJCHCTBUS;

YMCHUCEC BBITIOJHATD ITO3HABATCIIBHBIC U MPAKTHUYCCKUEC 3aaHNA, B TOM YHCJIC ITIPOCKTHBIC,

YMEHHUE CaMOCTOSITEJIbHO U apryMEHTHPOBAHHO OLIEHUBATh CBOM JIEUCTBUS U IEUCTBUS
OJIHOKJIACCHUKOB, COJIep>KaTeIbHO 000CHOBBIBAS IPABUILHOCTD WJIM OIMIMOOYHOCTh pe3yJibTaTa u
crocoba neicTBHS, aleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy PaKTUIECKOTO
WM [IPEAINOoJIaraeMoro pacxo/ia pecypcoB Ha pelieHue 3a/1a4ul, a TaKKe CBOU BO3MOKHOCTH B
JOCTH>KEHHUH 1I€JIM ONPEIENIEHHOMN CIOXKHOCTH;



yMeHue paboTats B rpyiire — 3¢ (HEKTUBHO COTPYAHHYATh U B3aUMOJICHCTBOBATh HA OCHOBE
KOOPJMHAIINH PA3IMYHbIX TTO3UIINHA MPHU BEIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NEeSTENIbHOCTH; CIyIIaTh MapTHEpa, GOpMYyJIUPOBATh U apT'yMEHTUPOBATH CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C IO3ULMH TAPTHEPOB, B TOM
YHClie B CUTYalluU CTOJIKHOBEHHS] HHTEPECOB; MPOIYKTUBHO pa3peiiaTh KOHGIUKTHI HA OCHOBE
yueTa UHTEPECOB U MO3ULMHI BCEX €r0 YYaCTHUKOB, IOMCKA U OLEHKH albTEPHATUBHBIX
CIoco00B pa3penieHus: KOHMIUKTOB.

Kpowme Toro, k MmeTanpeaMeTHBIM pe3y/IbTaTaM OTHOCSITCSI YHUBEPCAJIbHBIE CIIOCOOBI
nesirenbHOCTH (Y'Y /1), KoTOphie (POpMUPYIOTCS B HIKOJIBHOM KYypPCE€ XMMUHU M IPUMEHSIOTCS KaK
B paMKax 00pa30oBaTEIbLHOTO MPOIECcca, TaK U B pealbHbIX JKU3HEHHBIX CUTYalIUAX:
JImanoctaeie YV /:

oco3HaHue ceOs Kak wieHa o0iecTBa Ha I7100aIbHOM, PETHOHAIBHOM U JIOKAJIbHOM YPOBHSX
(>KuTeNb MIaHeThl 3eMJIs, )KUTEIb KOHKPETHOTO PETHOHA);

OCO3HAaHHEC 3HAYMMOCTH U O6H_[HOCTI/I ro0aIbHBIX np06neM YCJIOBCUCCTBA,

OMOIIMOHAJIPHO-IICHHOCTHOC OTHOIICHUC K OKPY)KEIIOH_Ieﬁ cpeae, HCO6XOI[I/IMOCTI/I eé COXpaHCHUA
" pallMOHAJIBLHOI'O MCITI0JIb30BAHUA

NaTPUOTHU3M, JIFOOOBb K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;

yBa)K€HHE K UCTOPHUHU, KYJIbTYPE, HALIMOHAJIbHBIM OCOOCHHOCTSIM, TOJIEPAHTHOCTb.
Perynarusnsie YV /I

CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IIPUOOPETEHUIO HOBBIX 3HAHUM U IPAKTUUECKUX YMEHUM;
YMEHUS YIPABIISTh CBOEH IIO3HABATEIBLHOM JESITEIBHOCTBIO;

YMEHHUE OPTraHNU30BbIBATH CBOKO JIESITEIBHOCTD;

OIIPENENATh €€ LENH U 3a1a4H;

BBIOMPATh CPE/ICTBA U IPUMEHATh UX Ha IPAKTUKE;

OLICHUBATbH JOCTUTHYTBIE PE3YyIbTaTHI.

ITo3naBarensubie YV /:

dbopMHUpPOBaHKE U PA3BUTHE 10 CPEACTBAM XMMUYECKUX 3HAHUM MMO3HABATEIHHBIX HHTEPECOB,
MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX PE3YIIBTATOB;

YMEHHE BECTH CaMOCTOSITENbHBIN MOUCK, aHalI3, 0TOOp MHpOopMaIuu, e€ mpeodpa3oBaHue,
COXpaHEHHUe, Iiepejauy U MPE3eHTAINIO C IIOMOIIBI0 TEXHUUECKUX CPECTB.

KommynukaTtusHble VY /I:

CaMOCTOSITENIbHO OPTaHU30BhIBaTh Y4eOHOE B3aUMO/ICHCTBUE B TPyIIIe (OMPEeAesTh OOIIHe
LeJIH, PACTIPEAETIAT POJIU, JOTOBAPUBATEHCS APYT C IPYTOM)



OO0y4deHrne XMMHUU B OCHOBHOM IIIKOJIE JTOJKHO OBITh HAIIPABJICHO HA IOCTHKCHHUE
CJEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:

OBJIaJICHUE HAa YPOBHE 00IIero 00pa3oBaHus 3aKOHYCHHON CHCTEMON XUMUYECKUX 3HAHUN U
YMEHUI, HaBBIKAMH MX IPUMEHEHHUS B PA3JIMUHBIX )KU3HEHHBIX CUTYALUX;

OCO3HaHHE [IEHHOCTHU 3HAHUH M0 XMMUHU KaK BaXKHEHUIIIEro KOMIOHEHTa HAyYHON KapTHHBI MUDA;
c(hOpMUPOBAHHOCTH TIOBEJICHUS B OKPYKAIOIIEH cpeie —cpesie 0OUTaHus BCETO JKUBOT'O B TOM
YHClIe ¥ YelIoBeKa

TpeGoBaHNs K YPOBHIO MOATOTOBKH 00y4aKOIINXCSH

BpinyCcKHUK HAy4MTCSH:

OcHoBaM opraHU3aIuy TPOEKTHO-UCCIIEIOBATEIBCKON IeSTEIbHOCTH;

[TpoBoaUTH HAOMIOIEHNE U SKCIIEPUMEHT MO PYKOBOJCTBOM YUUTEJNS;

OcCyIecTBISTh pacIupPeHHBINA TOUCK HH(DOPMAIIMU C UCTIOIH30BAHUEM PECYPCOB HHTEPHET U
O6ubIMoTeK; co3aBaTh U NPEoOPa30BBIBATH MOJIETU M CXEMBI JJIs PEIICHUs 3aj1ay;
OCYIIECTBIISATH BEIOOp HamOomee 3)PeKTUBHBIX cIOCOO0B pelieHHs 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* IaBaTh OTPEICIICHUE MIOHSATHSIM;

* YCTaHABJIMUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U;

* OCYIIECTBIISITh JIOTHYECKYIO OTIEPAIIAI0 YCTAHOBIICHUS POJTOBHIOBBIX OTHOIIICHUH,
OTpaHUYCHUE TOHATHUS;

* 000011aTh MOHATHSI — OCYIIECTBIIATH JJOTHYECKYIO OTIEPAIUIO TIEPEX0/1a OT BUOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K MOHITHIO C OOJBIINM
00BEMOM;

* OCYIIECTBIIATH CPAaBHEHHUE, CEPHALIMIO U KJIACCU(PUKALINIO, CAMOCTOSATENBHO BbIOUpast
OCHOBAaHUS ¥ KPUTEPUH JIJIS YKA3aHHBIX JIOTHYCCKUX OTICpPaInii;

* CTPOUTH KIACCHU(UKALIUIO HA OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIaHMUS);

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOYAIOIIEe YCTAHOBIICHNUE TIPUIMHHO-CIICICTBEHHBIX
CBSI3CH;

* OOBSICHSTH SIBJICHUS, TIPOIICCCHI, CBSI3U M OTHOIIICHUS, BBISIBIIIEMBIC B X0J1¢ UCCIICJIOBAHHS,

* OCHOBaM 03HAKOMHUTEIBHOT0, U3YyUYaIOIIET0, YCBAUBAIOIIETO U TTOUCKOBOTO UTEHUS;

* CTPYKTYPHPOBAThH TEKCTHI, BKIFOUYAsT YMEHHUE BBIJICIISITH ITIABHOE U BTOPOCTEIIEHHOE, TJIABHYIO
UJICI0 TEKCTAa, BEICTPAUBATh MOCIEA0BATEIHLHOCTh OMUCHIBAEMBIX COOBITHI;

* paboTaTh ¢ MeTa)OpaMu — MOHUMATh MTEPEHOCHBIN CMBICIT BBIPAXKCHUN, TOHUMATh U
yrnoTpeOasTh 000POTHI peUH, MOCTPOCHHBIE Ha CKPHITOM YIOA00JIeHUH, 00pa3HOM CONMKEHUH
CJIOB;

* HCIIOJIB30BATh Pa3IMYHbIC MPUEMBI TTorcka HHpopMmanuu B IHTepHETE, TOMCKOBBIE CEPBHUCHI,
CTPOUTH 3aIPOCHI I MOMCKa HHPOPMAIH U aHATU3UPOBATh PE3YNbTaThl IOUCKA;

* HCITOJTB30BATh MPUEMBI TTOMCKA HH(DOPMAIIMK Ha TICPCOHATLHOM KOMITBIOTEPE, B
MH(GOPMAILIMOHHOHN CpeJie YUpEexkICHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3IMYHbIC OMOIIMOTEUHBIC, B TOM YHUCIIC DJICKTPOHHBIE, KATAJIOTH JJIs TOMCKA
HEOOXOTUMBIX KHHUT;

* HCKaTh HH()OPMAIIHMIO B PA3TUIHBIX 0a3ax JIAHHBIX, CO3/IaBaTh U 3aIOJHATL 0a3bl JAHHBIX, B
YaCTHOCTH HCIIOJIb30BATh PA3IMUHbIE ONPEICIUTENH,

* hopMupoBaTH COOCTBEHHOE MH(POPMAIIMOHHOE TPOCTPAHCTBO: CO3/IaBaTh CUCTEMBI TTANIOK 1
pa3MeriaTh B HUX HYXHbIE HHPOPMAIIMOHHBIE HCTOYHUKH, pa3MenaTh HHOOPMAIIUIO B
WHTepHerTe;

* IJITAHUPOBATH M BBIMIOJIHATH yueOHOE UCCIEAOBAHNE U YYEOHBII MPOEKT, UCIIONIb3Ys
00opyIoBaHue, MOJICITH, METOIBI U TIPUEMBI, aJICKBaTHBIC NCCIIETyeMOM TpodieMe;

* BBIOMPATH U UCIIOIH30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpUBaeMoil mpoobieme;



* pacmo3HaBaTh U CTABUTH BOMPOCKI, OTBETHI HAa KOTOPHIC MOT'YT OBITh MOJTYyUYEHBI TyTEM
HAYYHOTO MCCIIEJIOBAaHUS, OTOUPATh a/IeKBaTHBIE METO/IbI HCCIIEAOBAHMS, (HOPMYIHUPOBATDH
BBITCKAIOIIME U3 UCCIIC0OBAHHS BBIBOIBI;

¢ UCITIOJB30BATh TAKHUEC MATEMATUYCCKUC METOAbI 1 HpI/IéMBI, KakK aGCTpaKI_[I/IH u uacajaimi3anus,
JI0Ka3aTeIbCTBO, JI0KA3aTeIbCTBO OT MPOTHBHOTO, I0KA3aTE/ILCTBO 110 aHAJIOTHH,
OIIPOBEPKEHUE, KOHTPIPUMEDP, UHAYKTUBHBIC U ACAYKTUBHBIE PACCYKIECHU, IOCTPOCHUE U
UCIIOJTHEHUE AITOPUTMA;

¢ UCII0JIb30BATh TAKUC CCTCCTBCHHO-HAYYHBIC MCTOAbI U HpI/IéMLI, KaK Ha6JIIOIICHI/Ie, IIOCTaHOBKAa
po0JIeMbl, BBIIBH)KEHHE «XOPOIICH THIIOTE3bI», IKCIIEPUMEHT, MOJICITUPOBAHUE,
UCIIOJIb30BAHUE MAaTEMAaTHYECKUX MOJIEJICH, TCOPETUIECKOE 0O0OCHOBAHUE, YCTAHOBIICHHUE
TPaHUI] IPUMEHHUMOCTH MOJICITH/TEOPHH;

¢ UCII0JIb30BATh HCKOTOPBIC MCTO/AbI IMOJIYYCHUA 3HaHI/II71, XapaKTCPHBIC IJIA COLIMATIBHBIX U
UCTOPUYECKHUX HAYK: MOCTAHOBKA MPOOJIEMBI, OIIPOCHI, OMTHUCAHKE, CPABHUTEILHOE HCTOPUIECKOE
OIMUCaHUuC, O6’B$ICHCHI/IG, HCIIOJIb30BAHUC CTATUCTHUYCCKUX NAHHBIX, HHTCPIIPETALIUA (baKTOB;

* SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI, HCIIOJIb30BATh SI3bIKOBBIC CPE/ICTBA,
aZicKBaTHBIC 00CyX1aeMoii mpobieme;

* OTIMYaTh (GaKThI OT CY)KICHUN, MHCHHUI U OI[CHOK, KPDUTHYECKH OTHOCUTHCS K CYIKIACHUSIM,
MHCHUSAM, OLICHKAaM, pCKOHCTPYHUPOBATb UX OCHOBAHMA,

* BUJIETh U KOMMEHTHPOBATH CBSI3b HAYYHOTO 3HAHUS M [ICHHOCTHBIX YCTAHOBOK, MOPAIbHBIX
CY’KJICHH IIpU NIOJIy4EHHUH, PACIIPOCTPAHEHNUN U IPUMEHEHNUN Hay4YHOIO 3HAHUS.

* OMHUCHIBATh CBOMCTBA TBEP/BIX, HKHUIKUX, ra3000pa3HBIX BEIIECTB, BBIACISS UX CYIIIECTBEHHBIC
[IPU3HAKY,

* XapaKTepHU30BaTh BEIIECTBA [T0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABINBATH IPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

* PacKphIBATh CMBICJ OCHOBHBIX XUMHYECKUX MOHATHH «aTOMY, «MOJICKYJIa, «XUMHUYECKHUIT
3IIEMEHTY, KIIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAICHTHOCTHY, UCIIOJb3YsI 3HAKOBYIO
CHCTEMY XHUMHUHU;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIIIHOCTh
XMUMHYECKUX PEaKIUi ¢ TOMOIIbIO XUMHUECKHX YPaBHEHHIA,

¢ BEIYUCIIATh OTHOCUTCIIbBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, a4 TAKKE MaCCOBYIO
JIOJTF0 XUMHUECKOTO JIEMEHTA B COSJIMHEHUSX ISl OICHKU UX MPAKTHUECKOW 3HAYUMOCTH;

¢ CpaBHUBATH 11O COCTAaBy OKCHUABI, OCHOBAaHUS, KHUCJIOThI, COJIN,

* KJIacCCH(PUIIMPOBATh OKCUJIBI U OCHOBAHHUS TI0 CBOWCTBAM, KHCJIOTBI M COJIU TI0 COCTAaBY;

¢ OIIMChIBAaTh COCTAaB, CBOMCTBA U 3HAUEHUE (B npupoac u HpaKTI/I‘-IGCKOI\/'I JCATCIIbHOCTHU
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPO/ia U BOAOPOA;

¢ 1aBaThb CPABHUTCIIbHYIO XapPaKTCPHUCTUKY XUMHUYCCKUX DJICMCHTOB U Ba)KHEHUIIINX COCI[I/IHGHI/II\/’I
€CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAJJIOB U TaJIOTCHOB,;

* [T0JIb30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM M XMMHUYECKOM TTOCYI0H;

* IPOBOJIUThH HECJIOXKHBIC XUMUYCCKHE OTIBITHI M HAOIIOCHHUS 32 H3MCHECHUSIMH CBOICTB
BEILIECTB B MPOIECCEe UX MPEBPALICHUIT; COONI0IATh MPpaBHUiia TEXHUKH 0€30MaCHOCTHU TIPH
NIPOBE/ICHUH HAOJIOJICHUN U OTIBITOB;

® pa3ian4aTb SKCICPUMCHTAJIbBHO KHUCJIOTHI U HIéJ'IO‘-II/I, MMOJIB3YACh MHAUKATOpaMH; OCO3HABATh
HEOOXOIMMOCTh COOJTIOJICHUSI Mep 0€30IaCHOCTH TPU OOPAIICHUH ¢ KUCIOTAMHU U IIEIIOYaMH.

® OIpCACIATE MPHUHAJIC)KHOCTh HCOPraHMYCCKHUX BEUIECCTB K OJJTHOMY M3 N3YUYCHHBIX
KJIACCOB/TPYIII: METAJLIbl U HEMETAJUTbI, OKCHUJIbI, OCHOBAHHMSI, KUCJIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OTIPE/ICTATh BAJICHTHOCTh M CTETICHb OKHMCJICHUS DJIEMCHTOB B BEIIICCTBAX;

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

*0CO3HABATh 3HAUYCHUE TEOPETUYCCKUX 3HAHUM IS IIPAKTUUECKOM JIEATEILHOCTH YEIIOBEKa,

¢ OIIMCBIBATH U3YUCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHajin3a,

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPHOIMUYECKON CHCTEMbI XMMUYECKUX 3JICMEHTOB JIJIst
00BsCHEHUS 1 OpCABUACHUA CBOICTB KOHKPETHBIX BCUICCTB,



* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YIITyOJICHUS 3HAHUN 00 UCTOPHH
CTaHOBJICHUSI XUMHYECKON HAYKH, €€ OCHOBHBIX MOHATHUM, IEPUOIAYECKOTO 3aKOHA KaK OJTHOTO
13 BOKHEUIIMX 3aKOHOB IIPUPO/IbI, @ TAK)KE O COBPEMEHHBIX TOCTHXKCHUSAX HAYKH U TEXHUKH.

* COCTaBJIATh MOJICKYJISIPHBIC U TTOJIHBIC HOHHBIE YPABHEHUS MO COKPAIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH NMPUMEPHI PEAKIIHI, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEXKY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHS PA3IUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIluu;

* POTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHS PA3IUYHBIX (DAKTOPOB HA CMEIIIEHNUE XUMUYECKOTO
PaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKHCIUTEIbHBIE MM BOCCTAHOBUTEIILHBIE
CBOICTBA C YYETOM CTEINEHEN OKUCIICHHS DJIEMEHTOB, BXOAIINUX B €r0 COCTAB;

* BBISIBJISITH CYIIIECTBOBAaHME F'€HETUYECKOM B3aUMOCBSI3M MEXK/y BELIECTBAMHU B PSIAY: MPOCTOE
BEII[ECTBO — OKCHUJl — TUAPOKCH]I — COJIb;

* XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJIUTH MIPUMEPHI YPABHEHUHN PEAKIINH, JICKAITUX B OCHOBE MPOMBIIIJIEHHBIX CITIOCOO0B
MOJIy4eHUs] aMMHUaKa, CEpHOM KHUCIIOThL, YyTr'yHa U CTaJlu;

* ONUCHIBATh (DU3UYECKHUE U XUMHUUYECKUE TIPOIIECCHI, SIBJISFOIINECS YaCThI0 KPyrOBOPOTa
BEILIECTB B MPUPOJIE;

* OPraHU30BbIBATH, TPOBOJIUTH YUCHUUECKHUE MPOEKTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB,
HMMEIOLIUX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KH3HMU;

* 0OCO3HaBaTh HEOOXOAMMOCTb COOJIFOICHHS MPABHII SKOJOTHUYECKH 0€30I1aCHOIO MOBEICHUS B
OKpY>Karollel NPUPOIHON CPENE;

* IOHMUMAaTh CMBICI U HEOOXOUMOCTb COOJIFOICHHS TPEIITUCAHNM, TTPEJIaracMbIX B
WHCTPYKIUSX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBBIC KOMIIETCHTHOCTH MPH BBITIOJIHCHUH
MCCJIEI0BATENbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CITOCOOOB MOJIYYSHUS U PACTIO3HABAHUS
BEILIECTB;

* pa3BMBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOIB3YS CPEICTBA YCTHON U MUCHMEHHON
KOMMYHHKAITIH MPU paboTe C TeKCTaMU yU4eOHUKA U IOTMOTHUTELHOM TUTepaTypoid,
CIIPaBOYHBIMU TAOJIHUIIAMU, TIPOSBIISTh TOTOBHOCTh K YBOXKEHHUIO MHOM TOYKH 3PCHHS TIPU
00CYXJIEHUH Pe3yNbTaTOB BBIMOJIHEHHON paOOTHI,

* 00BEKTUBHO OIEHHWBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTHIECCKU
OTHOCHUTHCS K TICEBJIOHAYYHOM HH(OpMaIIUY, HeTOOPOCOBECTHON peKiIaMe, Kacarolencs
WCIIOJI30BaHUS PA3JIMYHBIX BEIIECTB.

Conep:xanue yueOHOT0 npeamera

Ne | Tema (pa3aged) Conep:xanue TeMbl (pa3eJia) Iliianupyembie
npeaMeTHbIe
pe3yJbTaThl
OCBOEHUSI TEMBI

1. | [loBTOpPEHME [Tepnoanueckuii 3akon u [lepuonnueckas | popMupoBanue

OCHOBHBIX cucrteMa XuMuueckux anemeHTon J[. 1. MepBOHAYAIIbHBIX
BonpocoB 8 ki1acca | MeHeneeBa B CBeTe TEOPUHU CTPOCHUS CUCTEMATU3UPOBAHHBI
aToma. X TPEJICTaBICHUN O
BEII[ECTBAX, UX
Xumudaeckas cBs3b. CTpOCHHE BEIIECTBA. | MPEBPALICHUSAX U
MPAKTUYECKOM




THuIbl KPUCTAIIINYECKUX PEIIETOK.

XUMHU4YeCcKre CBOICTBA OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX BCILICCTB. PacueTsl 1o
XUMHNYCCKHUM YPABHCHUAM.

Jemoncrpanuu. Tabmua «Buasr
cBasei». Taomuna « Trumsl
KPUCTAJUTMYECKUX PEIIETOK)

MIPUMEHEHNH;
OBIIQJICHHUC
MOHATHUHBIM
arrnapaToM u
CHUMBOJIMYECKIM
SI3BIKOM XHMHH;

Kanacenpuxanus OKHCINTENBHO-BOCCTAHOBUTEIbHBIE OCO3HaHUE
XMMHYECKHX peakiuu. TernnoBoi 3¢ (hexT XuMU4ecKoit O00BEKTUBHO
peaxkuui peakuuu. TepmoXxuMudeckue ypaBHEHHsI, | 3HAUMMOCTU OCHOB
pacyeTsl 110 HUM. XUMHUYECKON HAyKU
Kak o0yactu
CKOpOCTh XMMHUECKUX PEAKIIUM. COBPEMEHHOTO
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX €CTECTBO3HAHUA,
peakuuii OT pa3IMyYHbIX YCIOBHUM: OT XUMUYECKHUX
IIPUPOJIbI PEATUPYIOIIUX BEILECTB, IIpEBpaLCHUM
IJIOLIA/IA TOBEPXHOCTU CONPUKOCHOBEHHUS, | OPTaHUYECKUX U
KOHIIEHTPALIUU pearupyromx BelecTs, HEOPraHUYECKUX
TEMIEPATyphbl, KaTaau3aTopa. XUMHUECKOE | BEIECTB KaK OCHOBBI
paBHOBECHE, YCIOBUS €r0 CMEILEHHS. MHOTHUX SIBJICHUI
Pewmenne 3anau. KUBOW U HE)XKUBOU
IIPUPOJIBI;
JeMoHCTpanum. yriaybieHue
IIPEACTABICHUH O
JleMOHCTpalyst ONbITOB, BHISCHSIOINX MaTepHaJIbHOM
3aBUCHUMOCTb CKOPOCTH XMMHYECKHUX €IMHCTBE MUDA;
peaxkuuii oT pa3IuyYHbIX PaKTOPOB.
Tabnuuel «O0paTuMble peakLuny,
«XHUMHYECKOE paBHOBECHEY, «CKOpPOCTh
XUMHUYECKON PEAKIIUN».
Pacuernble 3anaun.
Pacyersl 10 TEPMOXMMHUYECKUM
YpaBHEHUSIM
DVIEKTPOJUTHYECKA | DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. OBJIaZICHHE OCHOBAMH

A1 Juccounmanus

DNEeKTPONUTHYECKAs TUCCOLIUAIIHS
BEILIECTB B BOJIHBIX pacTBOpax. MOHBI.
Katunons! n annonsl. ['uapatnas teopust
PacTBOPOB. DIEKTPOIUTHUECKAS
JIMCCOITHAITHS KUCIIOT, IIeI0Yeil U coJIeH.
Cnalpble ¥ CUIIBbHBIC DJIEKTPOIUTHI.
CreneHp TUCCOIUAIIIH. Peaknn
HOHHOT0 0OMeHa. OKHCIUTEIBLHO-
BOCCTAaHOBHUTEIIbHBIE PEAKIIHAH.
OkucnurTenb, BOCCTAHOBUTENb. [ Hapoan3

XUMHYECKOH
TPaMOTHOCTH:
CITOCOOHOCTEIO
aHAIIM3UPOBATH U
00BLEKTHUBHO
OIICHHUBATh
KN3HEHHBIE
CUTYaIlUH, CBSI3aHHBIC
C XMMHUEH, HaBBIKAMH
0e30I1acHOro
oOparnieHus ¢




coueit.

JdemoncTpanuu. VicribiTaHue pacTBOpoB
BELIECTB HA AIEKTPUUYECKYIO
MIPOBOJAMMOCTb. J[BH)KEHUE HOHOB B
ANEKTPUUYECKOM II0JIE.

JlaGopaTopHble onbITh. Peakiinu oomMena
MEXly paCTBOPAMHU IEKTPOJIUTOB.

IIpakTuyeckas padora. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4d 10 TEMC
«DIIEKTPOIUTUYECKAs TUCCOLIHALIHSI.

BEIIIECTBAMH,
HCIIOTh3YEMBIMH B
IIOBCEIHEBHOM
KU3HH; YMCHHEM
aHAIIM3UPOBATH U
IJIAHUPOBATH
9KOJIOTHYCCKHU
Oe3omacHoe
IIOBEJICHUE B LIEIISIX
cOepexeHus
3JI0pPOBBS U
OKPYKaIOIIEH CPeIbl;

T'ajorennl

IlonosxeHue rajgoreHoOB B HGpHO,Z[H‘ICCKOﬁ
CUCTCMC U CTPOCHUC X aTOMOB.
dusndyeckre ¥ XMMHUUECKHE CBOMCTBA
TaJIOrCHOB.

CpaBHuTENbHASA XapaKTEPUCTHKA
rajoreHoB. [IpuMeHeHne rajJoreHos.

Xnoposoaopoa. Ilonyuenne. duznueckue
cBoiicTBa. ComsiHas KMCIIOTa U €€ COJIH.

IIpakTuyeckas padora. [lonyuenue
XJIOPOBOJIOPOJIA ¥ U3YYEHHUE €T0 CBOMCTB.

JemoncTpauuu. dusznyeckre CBOMCTBA
rajgoreHos. [lonyuenue xmopoBonopoaa u
pPacTBOPEHHE €TO B BOJE.

JlaGopaTopHble onbIThl. Pacrio3HaBanmne
COJISTHOM KHCIIOTBI, XJIOPUI0B, OPOMHJIOB,
HOJHMIOB U MoJa.

dhopmupoBaHue
yMEHUU
YCTaHaBIIMBATh CBS3H
MEXTy pearbHO
Ha0JIF0 JaeMBbIMU
XUMHYECKUMH
SIBJICHUSAMU U
MPOIIECCAMH,
MIPOMCXOAAIIMMU B
MUKPOMHPE,
OOBSCHSTH MPUYNHBI
MHOT000pa3us
BEIIECTB,
3aBHUCHUMOCTD UX
CBOMCTB OT COCTaBa U
CTPOCHMSI, a TAK¥KE
3aBHCHUMOCTD
MIPUMCHCHHUS BEIIECTB
OT UX CBOICTB

Kucsopoa u cepa

ITonoxeHne KUCIOPOJa U CEPHI B
HGpHOJIH‘IGCKOfI CHUCTEMEC XUMHNYCCKUX
3JIEMEHTOB, CTPOCHUE UX aTOMOB.
AnIoTponus KUCI0poJa — O30H.

Cepa. Amnorponus cepbl. Dusnyeckue u
XMMHYECKHE cBoicTBA. HaxoxieHue B
npupoje. [Ipumenenue cepobl. Oxkcun
cepsI(IV). CepoBogopoaHast U cepHHUCTAS
KucnoThl U ux conu. Okeun cepoi( V).
CepHast KMCJIOTa U €€ COJIU.
OkucnuTenbHbIE CBOMCTBA
KOHIEHTPUPOBAHHON CEPHOU KHUCIIOTHI.

[ToHsITHE O CKOPOCTU XUMHUYECKUX
peakuuii. Katanusaropsl.

NpUOOPETEHUS OTbITA
UCIIOJIb30BAHUS
Pa3IUYHBIX METOJIOB
HU3YUCHUS BCUICCTB;
HaOJIIOICHUS 32 UX
MPEBPALICHUSAMU TIPH
NPOBEICHUN
HECJIIOKHBIX
XHUMHYECKHX
OKCIICPUMCEHTOB C
UCIIOJIb30BAHUEM
1abopaTopHOTO
000pynOBaHUS;
yMEHHE OKa3bIBaTh
NEPBYIO TIOMOIIIb TIPU
OTpaBJICHUAX, OKOT'ax
U JIPYTUX TPaBMax,




JeMoHcTpanuu. AioTponus KUciopoja
U cepbl. 3HAKOMCTBO ¢ 00pa3amMmu
MPUPOJHBIX CYIb(PHIOB, CYIbPATOB.
JlabGoparopHbie onbIThI. Pacno3naBanue
cynbu-, cyabpuT- u cynbdaT-uoHOB B
pacTtBope

IIpakTnueckas padora. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«Kucnopon u cepar.

Pacuernbie 3agauu. BerauciaeHus mno
XUMHYECKUM YPABHEHUSAM PEAKIIHI
MacChl, KOJIMYECTBA BEIICCTBA MK 00beMa
110 U3BECTHOM Macce, KOJIUYECTBY
BEIIECTBA MM 00bEMY OJTHOTO U3
BCTYHNAOIINUX WM MOJYyYarOIINXCs B
peaKINK BEIISCTB

CBSI3aHHBIX C
BEIIECTBAMH U
1a00paTOpPHBIM
00opyI0BaHUEM;

A3ot u dochop

[Tonoxenue azora u ¢pocdopa B
MIEPUOINICCKON CUCTEME XMMHUSCKUX
JJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T,
(u3HUecKre U XUMHUYIECKUE CBOKCTBA,
moJiy4eHue u npuMenenue. Kpyrosopor
azora B mpupoze. AMmuak. Pu3ndeckue u
XMMHUYECKHE CBOWCTBA aMMHUAKa,
noyrydaenue, mpuMeHeHue. Coam aMMOHUSI.
Oxcunst azota(ll) u (IV). A3otHas
KHCII0Ta U €€ conu. OKUCTUTENbHbIE
CBOWCTBA a30THOW KUCJIOTHI.

®dochop. Annorponus gocdopa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
docdopa. Oxcua pocdopa(V).
OptodocdopHas KUCI0Ta U €€ COJH.

MunepaiibHble yI00peHusl.

Jemouncrpanuun. [Tonydenue ammuaka u
€ro pactBopeHue B Boge. O3HaKOMIICHHE C
oOpa3iamMu IpUpOJHBIX HUTPATOB,
dbocdaros.

JlabopaTopHble

onbITHI. B3anMmonelicTeue coneil aMMOHUS
co mienoyaMu. O3HaKOMJIEHHE C a30THBIMU
1 hocPopHBIMU yTOOPEHUSIMHU.

IIpakTHyeckune padboThI
[Tonyuyenue aMMuaka U U3y4eHHE €TI0
CBOMCTB.

OBJIQJICHUE MTPHEMaMU
paboTsI ¢
nHpopmaruen
XUMHYECKOTO
COZICpIKaHUs,
MPEJCTAaBICHHON B
pasHo dopme (B BUIE
TeKcTa, popmy,
rpadukoB,
Ta0JIMYHBIX TaHHBIX,
cxem, pororpaduii u
ap.)




Omnpenenenre MUHEPATBLHBIX YI0OPEHUH.

Yraepoa u
KpeMHU

[TonoxxeHue yraepoja u KpEMHUS B
MEPUONYECKON CUCTEME XUMHUECKUX
3JIEMEHTOB, CTPOEHUE UX aTOMOB.
VYrnepon, auioTponHbie Mo (pUKaIH,
¢bu3nyecKue 1 XUMHUYECKHE CBOICTBA
yriiepoa. YTrapHblil ra3, CBOMCTBa U
(bu3MOIOrNUecKoe ACWCTBUE Ha OPTaHU3M.
Yrnekucnblii ra3, yrojibHasi KUCIIOTa U ee
conu. Kpyrosopot yriepoaa B npupoze.

Kpemuuii. Oxcun kpemuus(IV).
Kpemuueas kuciora u ee coyid. CTEKI0.
LlemeHT.

Hemoncrpanun. Kpucrammyeckue
pelieTku aamasa u rpagura. 3HaKOMCTBO C
oOpasiamMu NpUPOAHBIX KapOOHATOB U
cuukaTtoB. O3HaKOMJICHHE C Pa3IMYHBIMU
BHIaMH TOTUIMBA. O3HAKOMIICHHE C
BUJIAMHU CTEKJIA.

JlaGopaTopHble onbIThl. O3HAKOMIICHHE
CO CBOICTBaMH M B3aUMOIIPEBPALICHUSIMU
KapOOHATOB U rUAPOKApOOHATOB.
KauecTBeHHbIe peakiiuy Ha KapOOHAT- U
CHUJIMKAT-UOHBI.

IIpakTuyeckas padora. [lonyuenue
okcuaa yraepoaa(IV) u uzydenue ero
cBoiicTB. Pacrio3zHaBanue kapOOHATOB.

CO3/IaHHE OCHOBBI TSI
dhopMupoBaHHS
HWHTEpeca K
pacupeHuIo 1
YIITYOICHHIO
XUMUAYECKUX 3HAHUN
Y BBIOOpA XMMHUHU KaK
PO UIBHOTO
npeaMeTa mpu
Nepexoie Ha CTyIEHb
cpenHero (IMOJIHOTO)
oOmero oopa3oBaHus,
a B JJaJIbHEUIIIEM U B
KadyecTBe ceprl CBOC
npodeccHoHATEHOM
JESTEITbHOCTH;

O01mme cBolicTBa
MeTALJIOB

[TonoxeHnre MeTajliIoB B IEPUOAUYECKON
CUCTEME XMMHUYECKUX dneMeHToB /. 1.
MenneneeBa. Meraninueckas CBS3b.
du3nyeckre 1 XUMHUUYECKHE CBOIICTBA
METAJUIOB. P HanpsyKeHU METaloB.

[Tonstue o metamypruu. Criocoosl
nosryyeHus MetawuioB. CriaBsl (CTanb,
YyT'yH, AIOpaJIOMUHUHN, OpOH3a).
IIpo6nema 6e30TXOAHBIX TPOU3BOJICTB B
METAJUTYPIHH U OXPaHa OKPYKarolen
Cpepl.

lesounbie MmeTabl. [lon0keHne
MIEJTOYHBIX METAIIOB B NEPUOIMYECKON
CUCTEME U CTpoeHue aTroMoB. Haxoxaenne
B npupojie. PU3NYECKUE U XUMUYECKUE

¢dbopmupoBaHue
YMEHUI
YCTaHaBIIMBATh CBS3H
MEXTy peaibHO
HaOJII0Ta€MBIMH
XUMHYECKUMH
SIBJICHUSMU U
MpOIIeCCamH,
MPOUCXOISIIINMHU B
MHUKPOMHpE,
OOBSICHSITH PUINHBI
MHOT000pa3us
BEIIIECTB,
3aBUCHUMOCTD UX
CBOMCTB OT COCTaBa U
CTPOCHMSI, a TAaK¥Ke
3aBHCHUMOCTD




cBoricTBa. [I[puMeHeHre MEeT0YHbIX
METAJLJIOB U UX COEOVHEHHUM.

Ilenouno3eMeIbHBIE

MeTaLIbl. [lonoxenue
IIEJIOYHO3EMEIbLHBIX METAJIJIOB B
MePUONYECKOM CUCTEME U CTPOCHHE
atomoB. Haxoxenue B mpupoe.
Kanenuii u ero coequuenus. JKecTtkocThb
BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHu#M. IToj10’keHne aTFIOMUHUS B
MEePUOINYECKON CUCTEME U CTPOCHHE €0
aroma. HaxoxneHnue B mpupoze.
dusndyeckre ¥ XMMHUYECKHE CBOMCTBA
amroMUHISA. AM(OTEPHOCTH OKCHIIA U
TUJPOKCHUJIA ATTFOMUHMSL.

Keneso. [lonoxxenue xene3a B
MEPUOTNIECKON CHCTEME U CTPOSHHE €ro
aroma. HaxoxneHnue B mpupoze.
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
xene3a. OKCHIbl, THAPOKCUIBI U COJIU
xene3a(ll) u xemneza(1l).

JleMoHcTpanuu. 3HAKOMCTBO C
oOpa3uamu BaXHEUIINX COJiel HaTpus,
KaJIWsl, IPUPOAHBIX COCMHEHHUN KaJIbIIHS,
pyZAaMmu xenes3a, COeAINHEHUIMH
amoMuHus. B3anMoaelcTBre MIEeI0YHbIX,
IIET0YHO3EMEIIbHBIX METANJIOB
JIFOMUHUSA ¢ Boj10i. Cxxuranue xenesa B
KHCJIOPOJIE U XJIOpE.

JlaGopaTopusle onbIThI. [lomyueHne
THAPOKCHU/IA ATFOMUHUS U B3aUMOJICHCTBUE
€ro ¢ KucIoTaMu U menodamu. [Tomyuenne
ruapokcuaoB xkenesa(ll) u (1) u
B3aMMOJICHCTBUE UX C KUCIOTAMH U
IeI0YaMHU.

IIpakTH4eckne padboThI

Pemenue skcriepuMeHTaNBHBIX 33124 1O
teme «QnemenTsl [A—IITA-rpynn
MEePUOJNYECKON TaOIUIbI XMMHUECKUX

QJICMCHTOB).

Pemenue OKCIICPUMCHTAJIBHBIX 3a/]a4 11O
TeMe «MeTaJlIbl U UX COCTUHCHUSI.

Pacuernsble 3agaun. Beruncienus no

HpI/IMeHeHI/ISI BCIICCTB
OT UX CBOICTB




XUMHYECKUM YPaBHEHUSM MacChl, 00beMa
HJIM KOJIMYECTBA BEILIECTBA OJHOIO U3
MPOJYKTOB PEAKIIMH 110 MACCE UCXOITHOTO
BEIIECTBA, 00bEMY HJIH KOJIMYECTBY
BEILIECTBA, COACPIKAIIETO ONPEICTICHHYIO
JIOJTFO TIPUMECEH.

OcHoBBI
OpPraHu4ecKoi
XUMHUHU

[lepBoHayanbHbIE IpEACTaBICHUS 00
OpPraHUYECKUX

BemlecTBax [lepBoHayabHbIE CBEIEHUS O
CTPOEHUH OPraHUYECKUX BEIIECTB.
OcHOBHBIE TOJIOKEHUS TEOPUH CTPOCHUS
OpPraHMYECKUX COSAUHEHUN A. M.
bytneposa. U3omepusd. YnpoliueHHas
KJaccu(uKanus opraHuIecKux
COCTUHEHU.

Yrnerogopoasl. [Ipenenbabie
yriieBoaopoasl. Meran, 3TaH. Pusndeckue
U XUMHYecKue cBoiicTBa. [Ipumenenue.

HenpenenbHbie yrieBoaopoasl. DTHIIEH.
dusznyeckne 1 XMMHUUICCKIE CBOMCTBA.
[Ipumenenue. AnerusneH. JlueHoBbie
yriieBoaopoAsl. [[oHATHE O HUKINYECKHX
yIIeBOIOPOAaxX (LIMKIOAIKAHbBI, OEH30M).
[IpupoiHBIE HICTOYHUKHU

yriaeBo1opoaoB. HedTs u npupoanslii ras,
UX IpUMEHEHHE. 3anmTa aTMOCPEpPHOTro
BO3/yXa OT 3arpsizHeHUs. CIIUPTHI.
OnnoatoMHbIe CIUPTHL. MeTaHoI. DTaHO.
dusnueckue cBorcTBa. PU3HOIOTHIECKOE
JICWCTBUE CIIUPTOB HA OPTaHU3M.
[Ipumenenne. MHOrOaTOMHBIE

CIUPTHL. DTWIECHTJIMKOJIb. [ TuiiepuH.
[Tpumenenne. KapOoHOBBIE KUCTOTHI.
Kupsbl. MypaBbuHas U yKCycHasi KUCJIOTBI.
du3nyecKkue CBOMCTRA.

[Ipumenenue. Bricime kapOOHOBbIE
kucioTel. CteapuHoBas Kuciaota. Kupet
— NPOAYKTHI B3aUMOICHCTBUS INIMIIEPUHA
U BBICIINX KapOOHOBBIX KUCIOT. Poiib
KUPOB B IIpOI[ecCe OOMEHA BEIIECTB B
opranusme. KanopuiiHOCTb )KHpOB.

Yraesoasl ['moko3a, caxapo3a —
BaYKHEHININE NIPEICTAaBUTENN YIIIEBOJIOB.
Haxoxnenue B npupone. PoTOCHHTES.
Ponb rinroko3sl B IUTaHUM U YKPETIIEHUU
310poBbsl. Kpaxmai u nemnonosa —
IpUpoAHbIe nonuMmepsl. Haxoxnenue B

dhopmupoBaHHe
IIPEACTABICHUH O
3HAYEHUU
XUMHUYECKON HAyKU B
pelieHnn
COBPEMEHHBIX
HKOJIOTHUECKUX
npobiem, B TOM
qrcie B
MPEJOTBPALICHUN
TEXHOTEHHBIX U
HKOJIOTHUECKUX
KaracTpod.




npupoje. IIpumenenue.

benku — O6uonomumepsl. CoctaB OEIKOB.
Oynkiun 6enkoB. Poib 6enkoB B
nutanuu. [ToHsTHe 0 epMeHTax U
TOpPMOHaX.

[Tonumepsl — BBICOKOMOJIEKYJIIPHBIE
coequHenus. [lonuatumnen.
[Tomunponunen. IonmuBuHMIXI0pUA.
IIpumeHeHne MoIMMEpOoB.

JdemoHcTpanmu.

Mopenu MONEeKyJI OpraHuueCKUX
COCAMHCHMI, CXEMBbI, TAOJIUIIBI.

I'openue yriaeBo1opoaoB U oOHApYKEHHE
MIPOJYKTOB UX TOPEHUS.

OO0pa3ubl HePTH U IPOJYKTOB UX
nepepadoTKH.

BuneoornsITsl IO CBOMCTBAM OCHOBHBIX
KJIACCOB BEILIECTB.

Pacuernsbie 3agaun. YcraHoBieHHE
npocTeiniei (GopMyIbl BEIIECTBA MO
MAaCCOBBIM JIOJISIM DJIEMEHTOB.

TemaTnyeckoe IIaHHpPoOBaHue 9 Kiaace

Ne | Tema(paznen) KonunuecTtBo
YPOKOB

1. | [ToBTOpEeHHE OCHOBHBIX BOIIPOCOB 8§ Kilacca 3

2 Knaccudukanusi XauMUYeCKHX peakiui 7

3. | DnexTponuTHyecKas IUCCOIHAIIHS 7

4 | l'ayiorensl 5

5 | Kucnopon u cepa 6

6 | Azot u dochop 9

7 | Yraepon v KpeMHHN 9

8. | OOrme cBOMCTBA METAIIIOB 12

9. | Baxselmme opraHuveCcKre BEIIECTBA 10

Hroro:
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