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|. Obuias xapaktepuctika paboueit nporpamMmbl yueOHOro npeaMera

I.1. Mecro yueOHOro mnpeiaMera B CTPYKTYpPe OCHOBHOH oOpa3oBaTeinbHOH
MpoOrpaMMel
YyeOHbIi npeamer  «Xumus»  gBnsgerca  o0A3aTeNbHOM 4acTLlO
obmeobpaszosaTebHOro yHeOHOro LMKIAa OCHOBHOH 0Opa3oBaTe/ibHOH NporpaMmbl B
cootBetcTBuM ¢ ®I'OC CI10 no crneuxansiocTu 38.02.07 bankosckoe neno.
1.2. Llens v niaHdpyeMble pe3yabTaThl OCBOGHHA yueOHOro rmpejmera
B pamkax mporpaMmbl y4eOHOT0 rpeiMeTa CTyAeHTaMH OCBAUBAlOTCH YMEHHA H

3HaHHA

Kopa obumx u
npodeccHOHATBHBIX Ymenus 3nanns |

KOMIETEeHIIMH

OK 01 YMETE BEIABIATE XapaKTepHLIC 3HATh 3AKOHOMEPHOCTH H

OK 02 [PH3HAKH H B3aHMOCBA3b BO3MOKHOCTH NO3HAHHSA ABICHHH
OK 04 H3YYEHHBIX NOHATHH, IPHMEHATE MPUPOILI; © MECTE U IHAUCHHH
OK 07 COOTBCTCTBYIONHE NOHATIH WPk XHMHH B CHCTEME ECTECTBEHHBIX
[1K 2.1. ONHMCAHHH CTPOEHHA ¥ CBOHCTB HAYK H €€ POTH B 0GeCe eHHH

HEOPraHHYeCKHX H OpraHHYeCKHX
BEIIECTRE M HX IPEBPALICHHH,
BLISBIATEL B3aHMOCBAE XHMHYCCKHX
JHAHHH C TOHATHAMH H
npeacTaBIeHHAMH IPYTHX
ECTECTBEHHOHAYIHBIX TIPEIMETOR,

VCTOHYHRBOIO PA3BHTHA
4eJI0BeYeCTBa: B PEIEHHH
npobaeM IKOIOIHHECKOIH,
IHEPreTHYECKOH W IHINEBO
DezonacHocT, B PA3BHTHH
MEIHIHHEI, CO3IaHHH HOBRIX

yMETh HCTOJIB30BATh HAMMEHOBaH|s | MATEPHATOB, HOBBIX HCTOUHHKOR

NHMHAYECKHX COCIHHEHHH JHEPTHH, B obecneyeHHn
MERCIYHAPOAHOTO COK3a pPaIMOHAILHOTO

TEOPETHYECKON H IMPHKIaTHO NPHPOIONOABIOBAHMA, B

XHMHH H TPHBHATLHBIC HAIBAHHA (hoOpMHPOBAHHA MHPOBO3IPEHHA H
BaMHEHINNX BEIIECTB (ITHIICH, OBIIEH KyIBTYPbI YeIOBeKA, a
anerHieH, IIHIepHH, Genon, TAIGKE SKGAOTHYCCKH

(opMaTbAETHIL, YKCYCHAA KHCIIOTE,
IIMIHH, YTapHBIH ras. YIIeKHciblii
ras, aMMHaK, TalleHas H3BECTh,

00OCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO W ITPHPOIHOH

cpene;

| HerameHas H3BECTh, IHTHEBaA CO/la
M JAPYIHX). COCTABNATH HOPMYIbI JHATE OCHOBOIIOIATAKIIHE
HEOPraHHYECKHX H OPraHHYecKHX NOHATHA (XHMHYECKHHA 31EMEHT,
BEILECTH, YPABHEHHS XHMHYECKHUX ATOM, VIEKTPOHHAA 0D0/104Ka
peai(ﬂ.ﬁﬁ, OOBACHATE HX CMBICIT, aroma, s-, p-, d—:']_‘]_l:l{TpOHHhIE
NOJTEEPHIATE XapaKTEPHBIE OpOHTAIH ATOMOB, HOH. MOJEKY 1,
XHMHYECKHE CROMCTRA BEIECTH BAJICHTHOCTh,

COOTBETCTBYIOIIHMHE VPABHECHHAMH | 3JIcKTPOOTPHUATENEHOCTE, CICICHE |




Koa obmux »
npofeccHoHLILHBIX

KoMTeTeH Ml

Y MeHus

FHanus

XHMHUECKHX peakumii; YMeThb
YCTAHABIHBATE NPHHALICKHOCTE
H3YYEHHBIX HEOPTaHHYECKHX H
OpraHHYecKnx BELIECTB K
OTIpeeTeHHBIM K/IACCaM H IPyTInaM
COETHHEHMH, XapaKTepH30BaATh HX
COCTAB H BAKHEHIIHE CBOHCTRA;
ONpeensaTh BH/Ibl XHMHYSCKHX
ceazeii (KoBA/IEHTHAN, HOHHAs,
METALUTHYECKAH, BOJAOPOIHAR), THIIbI
KPHCTA/LTHHECKHX PEIIETOK
BEIIECTR; KIacCHPHIHPOBATD
XHMHYECKHE PeaKIlHH;

BAAIETH OCHOBHBIMH METO/IAMH
HAYUHOTO [MOZHAHHS BEIIECTB H
XHMHHYECKUX ABIEHHH
(Habmonenue, H3IMEPEHHE,
IKCMEPHMEHT, MOJICTHPOBAHKE ),

yMeTh HPOBOJHUTE PACYETEI 110
XHMHYECKHM dopmynam |
VPaBHEHHAM XHMHHYECKHX peaKInii
¢ HCNONB30BAHHEM (DPHIHYECKHX
BEJTHHHH, XapaKTepH3YIOLIHX
BEHIECTBA C KOMHYECTBEHHOH
CTOPOHBI: MACChl, 0OBLEMA
(HOpMATBLHBIE YCIIOBHA ) TA308,
KOJIMUECTRA BELIECTBA,
HCIOTB30BATh CHCTEMHBIC
XUMHUECKHE 3HAHNUA 18 IPHHATHA
pelleHHi B KOHKPETHRIX
KHIHCHHBIX CHTYAIHAX, CBAZAHHBIX
C BELIECTBAMH H HX NPHMEHCHHEM,

YMETE TIAHHPOBATh XHMHYECKHH
IKCIIEPHMEHT (MpEeBpalieHms
OpraHHYeCcKHX BEIIECTR [PH
HArpEeRAHWH, KAYECTBEHHbIE
PeaKiuy Ha ALACTHILL, KpaxMal,
VKCVCHYIO KHCTIOTY: ACHATYPAITHIO
DeKoB NpU HATPEBAHHH, [IBETHbIC
peaKiuH Oe/IKoB; peakuuy HOHHOTO
oOMeHa, onpeneneHue cpeibl
BOJIHBLIX PACTBOPOB, KAYECTBEHHBIC
peakimy Ha cysibdar-, kaphoHar- u
XJIOPHI-aHHOHBI, HA KATHOH

OKHC/IEHHH, XHMHYECKaA CBA3h,
MOJTh, MOJTAPHAA MACCA, MOTSPHBIA
o0beM, YIIepoHBIH CKeNeT,
(hYHKIHOHATEHAR [PYIIA,
PaTHKA, HIOMEPHA, H30MEDEL,
FOMOJOTHHECKHIH PAIL, TOMOJIOTH,
YIIIEBOAOPO/IkL, KHCI0PO/I- #
A30TCOMEPHALIHE COCIHHEHMSL,
OHOIOrHHYeCKH AKTHBHBIE BELIECTRA
(YIIeBOakE, AKHpbL, DEIKH),
MOHOMEP, HOIHMEP, CTPYKTYPHOC
3BEHO, BRICOKOMOJIEKYIAPHLIE
COeIHHEHHH, KPHCTALIHYECKAs
PEINETKE, THILEI XHMHYECKHX
peakinii (OKHCIHTEIBHO-
BOCCTAHOBHTE/LHEIE, 3K30- H
HAOTEPMHHUECKHE, PEaKIIHH
HOHHOTO 0DMEHa), pacTrOp.
AMEKTPOAHTEL, HEXIEKTPOIHTEL,
WIEKTPOIH THYECKAs! THCCOIHALMA,
OKHCITHTE b, BOCCTAHOBHTE b,
CKOpPOCTE XHMHYCCKOH PeakiHu,
XHMHYECKOE PABHOBECHE), TEOPHH
H 3aKOHbI (TEOPHA XHMHYECKOT0

| CTPOEHHA OPraHH4YcCKHX BELICCTR

A.M. Bytaeposa, Teopus
ANEKTPOTHTHUECKOH JIHCCOLHALIHH,
nepuogudeckui saxon J1.H.
Menqeneena, 39K0H COXpAHEHHH
MAacchbl):

IHATE 3AKOHOMEPHOCTH,
CHMBOJIMHECKHH A3bIK XHMHH,
(aKToNOrHIeCKHE CBEIEHHA O
CBOMCTRAX, COCTABE, MOIYHeHHH H
0e301MacHOM HCIIONB30BAHHH
BRKHEHIIHX HEOPTAHHYECKHX H
OpraHHYECKHUX BEMIECTB B OLITY H
IPaKTHHECKOH IeATe bHOCTH
YeIIOBEKA;

3HATH BOSMOMKHEIE CLIEHAPUH
MOCIe/ICTRHI HepalHoHanbHO#
X034HCTREHHOH JeATeIBHOCTH
YenoBEKa B XHMHYECKOH OTpaciin;

IHATE OCHOBOMOIalrarIIHE




Kot 0bmux 1
npodeccHOHATBHbIX

KOMIIeTeHLHH

Yuenns

3Hanus

AMMOHHA); Pelars
IKCTIEPHMEHTAIbHBIE 3a1a9H 110
temam "Metanis”" # "Hemetannst")
: IPEACTARIATL PE3YILTATHI
XHMHYECKOT0 IKCIICPHMEHTA B
(opme 3anucH ypaBHEHHH
COOTBETCTBYIOIUX PEAKIIHEH H
(GopMYIHPOBATE BBIBOIEI HA OCHOBE
ITHX Pe3yNIbTATOR;

YMETh AHATHIHPOBATE XHMHYECKYIO
HHpOpMALIHIO, MOIYYAEMYIO H3
pa3HLIX HCTOYHHKOB (CPe/ICTB
MaccoBoil MHOpMaIuK, ceTh
HuTepHeT H IpyTHE):

coDMOIATE IPABHIA JKOJOrHYECKH
nerecoobpaiHoro NoBeJIEHHS B

| OBITY ¥ TPYA0BOI JeATENBHOCTH B

LESX COXPaHEHHA CBOETD 3/10P0BbA
H OKpy#aroueil NpHpoaHoi cpe/bi
YVYMTBIBATH OMACHOCTE BO3/ICHCTBHA
HA HHUBEIC OPTaHH3MEI
OIpe/ielIeHHBIX BELIECTB, IOHHMAs
CMBIC] IOKAZATENS TPEICIEHOH
JIONYCTHMON KOHIEHTPAIlHH;

A1 0DYHAOIIHXCA C
OTpaHHYEHHEIMH BO3MOKHOCTAMH
3N0POBBA: YMCTE MPHMEHATL 3HAHWA
00 OCHOBHBIX JOCTYIHEIX METO/1ax
NO3HAHHA BEIECTB H XHMHUECKHX
ABIICHHI;

YMETh COCTABIATH OHIHEC-MOIE/Th
[POU3BOACTBA (NOTHMEPHBIX
MATEPHAI0B); IPOTHO3ZHPOBATE
MOCIENCTEAA X03AHCTBEHHOH
JIeATEIBEHOCTH HEJIOBCKA B
XHUMHYECKOH OTPac)iH;

yMeTh [IPOH3BOIHTE
MaTeMaTHHeCKHil pacuer 4epes
PEI].IEHHE XHMHYSCKHX 3a1a4,
YMETh NPOBOIHTE PACHETEI 110
HAXOICHHIO MACCHI, 00LEMa,

MOHATHA: 00BEM, MACCOBAA J10JIA
PACTBOPEHHOIO BELIECTBA,
MOJAPHAA KOHLEHTpa|s
pacTROPa, BEIMHCICHHE MACCOBOH
IOJIH BRIXO/A TPOIYKTa
XHMHYECKOH peakiing;

3HATH (POPMYIILI IUIA pacdeTa
MACCOROH JI0JIH XHMHYECKOIro
3NIEMEHTA B BEHIECTBE, MAcCOBOH
J0JIH PACTBOPEHHOIO BEIICCTBA B
pacrsope;

3HATH H OCO3HABATH [IEHHOCTE
HAYYHOH JeATeIbHOCTH.




Kozx obumx n
npoecCHOHATBHBIX

KOMMEeTeHHH

Vuenus

3HanuA

MACCOBO# JI0JIH, BRIX0OAa MpOayKTa

peaKinm.
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2. CtpykTypa H cofepkanue yuedHOro npeaMera

2.1. O6wem yuebHOrO npejMera U BUABI yHeOHOH paboThl

Buj1 yuetnoii paboTh

(ODLeM B yacax

Obnem obpazopatenbHOI porpaMMbl y4eOHOTO IpeaMeTa 72
O6nem paboThl CTYACHTOB BO B3aHMO/IEHCTBHE ¢ NPENoIaBaTeieM 72
B TOM YHCIE:

TEOpETHHECKOE 00YHEHHE 38
NpaKTHYeCKHe 3aHATHA 32
nabopatopubie paboTel -

KOHTPOJIbHBIE PabOThi

KypcoBOi nmpoexT (pabota) -

caMmocToATe/IbHad padora -

[lpomesxyToyHas arrectanus B opme JuddepeHIHpOBAHHOIO 3a4eTa 2
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3. Yenosus peannzaiud yueOHOro npeamera

3.1. Jlns peanusalMu nporpaMMmbl  y4eOHOro npeamera  JIO/DKHBL - ObITh
NpeaycMOTpeHbl C/e/IyIOlIHe CrelnanbHple MOMEIeHHs: y4qebHas ayIuTopus JUis
[pOBe/ICHUsI 3aHATHIl BCEX BHJIOB, TIPEIyCMOTPEHHBIX 00pa3oBaTelbHOH MPOrpaMMOi, B
TOM YHCIE IPYNIOBBIX M WHIHBHAYAJIBHBIX KOHCY/IBTAllMii, a TAaKKe 1A MPOBEICHUS
TeKyLLero KOHTPOIA, MPOMEKYTOYHOH arrtecTallMd - KabHHeT EcTecTBeHHOHay4HBIX
JIMCLATIIHH,

Creinanu3npoBantas Medesb:

Cron yyeHndeckuii — 15 mr.

Ctyn yyenndeckui — 30 wr.

Cron npenoaasarens — 1 mr.

Ctyn npenopasatens — | wr.

Jlocka MarHMTHO-MapKepHas, Menosas — | 1T,

[TpoexknmonHbIi 3kpan — | wT.
TexHuueckue cpeacTsa 00y4YeHHs:
Komnsiotep npenogasatesis - 1 wirt.
My nbTHMEAHHHBI npoekTop — | wiT.

AY/THOKOJIOHKH — 2 LLIT.

3.2. MudopmaiioHHoe obecnevyeHye peaansallii NporpaMMal

Jlna peanusaunn nporpamMmel OnbaHoTeYHBLH (DOHI CTPYKTYPHOrO MOApa3ie/ieHHs
NOJKEH MMETh TieYaTHble H/WIM 31eKTpPOHHBIE 00pa3oBaTeNbHble W HH(OPMALHOHHbIE
pecypehl 1J1sl HCIIOJIb30Banus B 0DOpa3zoBaTelbHOM [poliecce.

(OcHOBHBIE NMeYaTHLIE U AMEKTPOHHLIC H3AHHAL

| Ta6puensn, O. C. Xumus. 10-it knacc. bazoseiii yposens : yuednux / O. C,
[a6puensin, M. I'. Octpoymos, C. A. Cmaakos. — 7-e wm3j., crep. - Mocksa
[Tpoceentenue, 2025. - 129 c. — ISBN 978-5-09-124953-8. - Texer : AMEKTPOHHLIA, -
URL: https://znanium.ru/catalog/product/2202349 (nata obpatieHus: 05.05.2026). -
Peskum goctTyna: no nojntcKe.

2 Tabpuensin, O. C. Xumus. 11-it knace. basoserii yposens @ yuednuk / O. C,

["abpuensn, WM. I'. Ocrtpoymos, C. A. CnaakoB. — 6-¢ W3d., cTep. — Mockpa
IMpoceewenue, 2024, — 127, [1] c. : wn. — ISBN 978-5-09-112177-3. - Texcr
amexTponHblii. - URL: https://znanium.ru/catalog/product/2157262 (nata obpatieHHs:

05.05.2026)
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JIoMONHHUTE/IbHbIE HCTOYHHKH!

1. Pyasutue, 1. E. Xumus. ba3oBeiil ypoBeHb : y4eOHHK 15 00pa3oBaTelbHbIX

opraHu3aiuii, PeanH3vIOLIHX oOpazoBaTenbHble MpOrpamMMbl
npodeccronansHoro obpasosanus / . E. Pymsuruce, ®. I'. @enpaman. — 2-e U3, crep. -
Mocksa : [lpocsemenne, 2025. - 337 ¢. — (VueGuuk CI10). - ISBN 978-5-09-124954-5. -

Tekcr : anexTponubii. - URL:

CpeaHero

https://znanium.ru/catalog/product/2202350 (nata odpamenus: 05.05.2026). — Pewxnm
A10CTYNA: Mo MOAMHCKE.

2. Papenkuii, A. M. Xumus. basosbiil yposeHb. TpeHHPOBOUYHBIE H TIPOBEPOUHLIE
yuyebHoe nocobue, paspaboraHHoe B KOMILIEKTE ¢ Y4eOHHKOM TS
0Opa3zoBaTeNbHLIX OPraHu3alliii, peannsylolHx 00pasoBaTeNbHbIC NPOIPAMMbL CPEHETO
npodecconansHoro obpasosanns / A. M. Pageuxuii. - 2-e wn3a., crep. - Mocksa
[Tpoceemenue, 2025. - 81 c. - (Vuebuuk CI10). - ISBN 978-5-09-124962-0. - Texer :
ynekTponnsiii. - URL: hitps://znanium.ru/catalog/product/2202356 (aata oOpateHus:

paboTsl

05.05.2026). — Pexum pocryna: no noganHcke.

4. KoHTpo/b M OLEHKA Pe3ylbTaTOB OCBOEHUS y4eOHOro npejamera

Pesvasrarsl oOyucHHS KpHTepHH OLEHKH MeToan! oLeHKH
IlepeycHb snanui, | [lonumanue Texyumii KOHTPOIL B (opMme:
OCBAHBAEMBIX B paMKax | 3aKOHOMepHoCTeH H | - YCTHOI'O H [MTHCEMEHHOTO
npejmMera: BOIMOMHOCTH [OZHAHHA | ONPOCA HA NOCTARISHHLBIC
IHATEL 3AKOHOMEPHOCTH H ABJICHHI IPHPOJIBI; BOTIPOCHI,

| BOIMOMHOCTH [TO3HAHHA IHAHHE H MOHHMAHHKE | - BLITOIHEHHE TECTOBBIX

SIBIIEH M NpHPOJIBLL O MECTC H
FHAYEHHH XHMHH B CHCTEMC

OCHOBOMOJATAIOIHY TTOHATHI
XHMHH H XHMHUYSCKHX

JaaHu;
-BEINIOTHEHHE TPAKTHYECKHX

ECTECTBEHHBIX HAVK H €€ POJIH | 3aKOHOB; (KOHTPOIBHEIX paboT):
B 00ecneucHH YCTOHYHBOTO | 3HAHME u MOHUMAHKE | - BRITIOJTHEHHE
Pa’sBHTHA YEIOBEYECTBA! B BOIMOKHOTO CLEHAPHA | TIPAKTHKOOPHEHTHPOBAHHBIX
peLIeHAN mpodaeM MOCIeACTBHH 3aaHHi (Kelc-3a1auu );
IKOIOTHYECKOH, HepalHOHANEHOH [poMemyTouHas arrecTalus
YHEPreTHYUCKOH H NHIEBOH | X03aHCTBEHHON JeATENIBHOCTH | B hopme
De30nacHOCTH, B PASBHTHH yeJIOBEKa M XHMHYEcKO# | audpepeHipoBaHHOIO
ME/IHIIHHEL, CO3TAHHHN HOBLIX | OTPACIIH. | 3aueTa,
MATEPHANOE, HOBRIX
HCTOHYHUKOB JHEPIHH, B Kpurepun OpPMHPOBAHHA
obecreveHHH PAHOHATEHOTO | OUEHKH 3a YCTHEIH OTBET:

| MpHPOAONOALEI0OBAHHA, B Omenka  «5  (OTIHYHO)»
thopmupoBannu CTABHTCA, eCIH

' MHPOBO3IpEHHA H 0DImeH oOy4yalolMica: MmojiHo H

KVIBTYPhI 4eJI0BeKa, a TAKKe
IKOJOTHHIECKH

| aprYMEHTHPOBAHO OTBEYACT
Mo CONAEPWAHHID  BONPOCA:
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00OCHOBAHHOTO OTHOIIEHHA K \ oDHapyXHBACT

CBOEMY 30POBBIO H
TPHPOJAHOH cpele;

IHAThH OCHOBOMOJAralIHe
TIOHATHA (XHMHYECKHH
AIEMEHT, ATOM, FIEKTPOHHANA
obonouka aroma, s-, p-, d-
WIEKTPOHHKIE OPOHTAITH
ATOMOB, HOH, MONICKYIa,
BAIEHTHOCTh,
MEKTPOOTPHIATEIBHOCTh,
CTeleHb OKHCTIEHHA,
XHMHYECKad CBA3b, MOJIb,
MOJTAPHAS Macca, MOJIAPHbIH
00BLEM, YIIEPOIHLIA CKENeT,
(DYHKIHOHAILHAA [PYTING,
paaHKan, H30MEepHA,
H3OMEPEL, TOMOJIONHYECKHH
Pl FOMOJIOTH,
VIJIEBOI0POILL, KHCIOPOJI- H
a30TCoAepKaAIIHE
coe/IMHeHHA, DHOOrHYECKH
AKTHBHBIC BEIIECTBA
(Vr1eBo/ibl, HUPLL, OeIKH),
MOHOMEP, NOJIHMED,
CTPYKTYPHOE 3BEHO,
BRICOKOMOIEKYIAPHBIE
COeIHHEH N,
KPHCTAUTHYECKAs pellIeTKa,
THITBI XHMHYECKHX PeakLHi
(OKHCIUTENBHD-
BOCCTAHOBHTEIBHBIE, 9K30- H
IHAOTEPMHUCCKHE, PEAKITHH
HOHHOTO 00OMeHa), pacTBop,
ANEKTPOIHTEL
HEIEKTPOIUTEIL,
VIEKTPOJIHTHYECKAS
IHCCONMAIMA, OKHCIHTENb,
BOCCTAHOBHTE!Ib, CKOPOCTh
XHMHYECKOH PEeaKiHH,
XHMHYECKOE PABHOBECHE).

| TEOPHH H 3aKOHBI (TEOpHs
KAMHHECKOTO CTPOSHHA

byTaeposa, Teopus
INEKTPONTHTHYECKOMH
JHCCOTTHALLIMH,
nepuoanyeckwii 3akon J1.H.
Menpeneena, 3aK0H

oprannyeckux semects A.M.

MOHHMaHHe
Marepuana, MOMET
0D0OCHOBATE CBOH CYAJICHHHA,
NpUMEHHTE  3HAHHA  HA
NPaKTHKE, NPHBECTH

HeoDXO/IMMBIE TIPHMEPLI HE
TONBKO N0 y4eOHHKY, HO H
CaMOCTOATEIBHO
COCTaBJICHHBIE, u3zaraet
MATepHa1 MOC/Ie/I0BATEIIBHO
H [IPABAIIEHO.

Ouenka wd (xopomo)»
CTABHTCH, ecin
obyuarolniica JaeT OTBeT,
VAOBIETBOPHIOMIHA TeM e
TpedOBAHHAM, YI0O H 4
OLCHKH «5», HO Jomyckaer 1-
2 ommOKH, KOTOpBIE CaM ¥Ke

HCIpaB/IseT.

Ouenka «3
(YIOBIIETBOPHTEILHO ) »
CTABMTCS, eciH
ODyHaIOMHHCA
0OHapyAKHBAET 3HAHHE W
MNOHAMAHHE OCHOBHBIX
MOJI0JKeHHH TeMBIL, HO!

HAaraeT MaTepHal HernolIHo
M JIONYCKaeT HETOYHOCTH B
OTIpe/ie/IEHHH  TIOHATHH. He
yMeeT J0CTaTOuHO rIyboKo H
J0KazaTensHO  0DOCHOBATH
CBOH CVIKIEHHS M I[PHBECTH

CBOM TpHMEpLL H3ijdaraetr
MarepHan
Henocne10BaTe1bHO H
JNONMYCKAET OMHOKH.

Ouenxa «2
{Hey10BIeTBOPHTEIBHO)»
CTABHTCS, ecIu
o0yuammiics
o0OHapyxKHBaeT HelHaHHe

OTBETA Ha COOTBCTCTEYHOIIICC
ja/anne, J0NyCeKaeT OmHOKH

i {hopMYyJIHPOBKE
ompejeseHHii W 1paBH,
HCK@KAIOUIHe WX CMBICI,

DecnopsaI0uH0 H HEYBEPEHHO
H3MAraeT MarepHal.
Kpurtepun DLUECHEHR
peIVILTATOR TECTHPOBAHHS
«5» - 85-100% BepHbIX
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COXpaHEHHA MACCHI);

3IHATH 3AaKOHOMEPHOCTH,
CHMBOJIHHECKHH A3LIK XHMHH,
C}}EI.IETU.I]UI'H‘-!ECKHE CREJIEHHH O
CROMCTBAX, COCTaBe,
nosyHeHn ¥ GezonacHom
HCNOIB30BAHHH BOKHEHIIHX
HEOPraHHYECKHX H
OpraHH4ecKHX BEIIEeCTB B
OLITY H MPAKTHHECKOH

| NeATENBHOCTH He/10BEKa;

3HATH BO3MOIKHBIC CIIEHAPHH
noce/IcTBHi
HepalHOHATEHOH
x034aHiCTRCHHON NEATENRHOCTH
YEIOBEKd H XHMHYCCKOH
OTpaciu;

IHATE OCHORBOTIOIAralomue
NOHATHA: 00BLEM, MaccoBad
JIOJIf PACTBOPEHHOIO
BELIECTBA, MOIAPHAdA
KOHIUEHTPALHA PACTBOPA,
BEIYHCIEHHE MACCOBOMH JOITH
BBIXO/IE NPOIVETA
XHMHHECKOH PeaKiiHu;

3HATH (POPMYJILL 718 pacyera

| MaccoBOH J0IH XHMHYECKOTO
IEMEHTA B BEIIECTBE,
MaccoBoi 1oIH
PacTBOPEHHOIO BEUICCTRA B
pacreope;

3HATh U OCO3HABATEL LIEHHOCTH
HAYYHOH NEATENRHOCTH.

OTBETOB
«dw» - 69-84% BepHBIX
OTBETOR

«3» - 51-68% BepHBIX
OTBETOR

«2» - 50% n meree
KpHTepHH OLEHEH

BEINOJIHEHHA Kefic-3a1a4
OneHka «5»— BBINOIHEHE

BCE TpeboBaHns K
HAMHCAHHIO Kefica:
oboznavyena npodiemMa W
obocHORaHA ed
AKTYaIBHOCTE, clenaH
KPaTKHH aHAIH3 PazTHIHBIX
TOYEK IPEHHA Ha
paccMaTpHBaeMyro mpobiemy
H NOTHYHO HATIKEHA
cobDCTBEHHASA HOIHITHA,
chopMyIHPOBaHbl  BLIBOJIBL,
TeMa packKpeITa [0JHOCTLIO,
BhLICPHKAH 0DBEM,
cobmogaens  TpeboRaHH K
BHEIIHEMY  ODOPMISHHIO,
IaHBI TPABHIIEHEIE OTBETR] HA
JIOTNOMHNATENBHEIE BOTIPOCEL

Ouenka «4» — OCHOBHBIE
TpeboBaHuA K Kedcy
BLIMTOJTHEHBI, HO 1IPH  J9TOM
JOTIVIIEHB  HejgodeTH. B
JACTHOCTH, HMEIOTCH
| HETOMHOCTH B H3ITOKEHHH
MarepHana; OTCYTCTBYET
JTOTHHeCcKasn

MOC/e/I0BATEEHOCTE B
CYIKJIEHUAX; HE BhUIEPKaH
obbeM OOKTAma; HMEHTCH

yOoyuieHns B OOPMICHHH,
Ha JONONHUTENLHEIE
BOTIPOCH!  JIaHbl  HETIOJHBIC
OTBETHI,

Omenxka  «3»—  HMEHOTCA
CYNIECTBEHHbLIC OTCTYTIICHHA
ot TpeboBaHHI. B
YACTHOCTH: TEMa OCBeIeHa
JHINE YACTHYHO, JOMYHICHEI
(pakTHucckHe  OmMOKH B
coaepwaHuK Keiica HIH NpH
OTBETE Ha JIONOIHHTENbHbIE
BOTMPOCHKI; OTCYTCTBYET
BBIBO,L.
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Omenka «2» — TeMa Keica He

packpeiTa, OOHapyKHBaCTCH

CYIIECTBEHHOE HeNOHHMAaHWe

mpobaeMal.
[lepeyens ymenuii, | Bragenune ocHoBHEMHE | Tekyuiil KoHTpons B opme:
OCBAMBAEMBIX B paMKax | METOJaMu HAYYHOTO | -BBITIOIHEHHE NPAKTHUECKHX
npeaMeTa: NO3HAHHA, (KOHTPOMEHBIX paboT);

¥YMETh BbIAB/IAT
XapaKkTEPHBIE NPH3IHAKH H
B3aHMOCBA3b H3YHEHHBIX
NOHATHH, NPHMEHATE
COOTBETCTBYIOUIHE NOHSTHA
[PH ONIHCAHHH CTPOSHHA H
CBOHCTB HEOPraHHYECKHX H
OpPraHH4eCcKHX BELIECTB H HX
npeBpamieHui; BhIABIATH
BIAHMOCEA3E XHMHYECKHX
FHAHHH C NOHATHAMH H
Mpe/icTaBIeHRAMH APYTHX
eCTeCTBEHHOHAYHHBIX
NpejMeTOB,

YMEeTh HCIIONIL30BATE
HAHMEHOBAHHA XHMHYECKHX
coeHHEeHHH
MEKIVHAPO/HOTO COMO3a
TeOpeTHIECKOH 1
MPHKILIHOH XUMHK H
TPHBHAIBHEIE HAZBAHHA
BAXKHEHIIIMX BEUIECTR
(3THIEH, ALIETHIICH,
raMiepHH, feHo,

| hopmalibjerai, yKcyctas
KHCJIOTA, TTHIIHH, YTApHBIH
raz, yriaeKHeIbii ra3, aMMHaK,
raifeHas HiBeCTh, HETAIeHAas
H3BECTL, IMTHERAH COMa H
JIPYTHX), COCTAB/IATE
(hopMy bl HEOPTAHHYECKHX H
OPraHU4ecKHX BEIECTR,
ypaBHeHHS XHMHYECKHX
peakini, 0OBACHATE HX

YMEHHE MPOBOJAHTE PacyeThl
no XUMHYECKHM (popMynaM M
YPABHEHHIM NHMHUCCKHX
peaKirmii.

VMEHHE ILIaHHPOBATh
XHMHYECKHH IKCTIEPHMEHT H
MpEICTaBIATh PEIYILTATEI
XHMHYECKOID IKCIEPHMEHTA
1 (hOpMYIHPOBATE BEIBOIBI Ha
OCHOBE ITHX PE3Y.IbTATOR;

YMEHHE aHATHIHPOBATD
XHMHYECKYIO HHPOPMAIHIO,
MOJYHAEMYIO H3 PA3HBIX
MCTOYHHKOB.

Kpurepun OLEHHBAHHA
IWIETATOE 1 YECKHX
pabot:

Ouedra 5 «OT/HYHOR- JaHO

IMOJIHOE BEpHOE PEIICHHE, B |

JOrHYECKOM pacCy#ICHHH H
pelieHHH HeT 0HDOK, 3a1a4a

peiuena pAHOHATLHBIM
crnocodom, Hoay4eH
MpaBHIbHBIH  OTBET, HCHO
OmMcaH  cnocod  pelneHwHs,
o0yqalomHica cBODOIHO
OpHEHTHPYETCH B

npelaraeMoil  CHTyanuu M
OTBEYAET Ha JONOIHHTEIBHbIE
ponpocel. Pabora selnonHeHa
B VCTAHOBJIEHHOE BPEMI.

Ouenka 4 «xopomo» - JaHO

CMBICIT; OATBEPHIATE BEpHOE pelieHne, HO
XapaKkTepHbIE XHMHYECKHE HMeIoTCH HeboablHe
CBOMCTRA BEILCCTB HEmo9eThl, B IEJIOM  He
COOTBETCTBYIOIIHMH BIHSIOLIME  Ha  pelieHHe,
YpaBHCHHAMH XHMHUYCCKHX TaKHe KaK HeQonbLIHE
peaKiuii; YMeTh JOTHYECKHE MNpONYyCKH, He
YCTAHABITHBATE CBAZAHHBIE C OCHOBHOH Hiacei
NPHHAVIEHKHOCTD H3YYEHHBIX | peHICHHS. Pemenue
HEOPraHuyecKHX oopMIeHO  HE  BHOJIHE

- BBITIOJTHEHHE
[IPAKTHKOOPHEHTHPOBAHHBIX
saanuil (Keic-3ama4n);
ITpoMexyTOUHAN ATTCCTALINA
B thopme
uddepeHnpoBaHHOTO
1aueTa.
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OpPraHW4ecKuX BEIECTB K
OnpeleIeHHBIM KIaccaM
rpynnaM coenHeHHH,
XapaKTepH30BaTh HX COCTAB H
BadkHeHIIHe cBoiicTRa;
OMpeaensTh BHIbI
XHMHYECKHX CBsi3ei
(KoBaneHTHaA, HOHHAHA,
METATUTHUECKAN,
BOJIOPOIHAN ), THIIBL
KPHCTATLTHYECKHY PEIIETOK
BEILECTR; KIacCH(HIIHPOBATH
XHMHYECKHE PeaKilHH;

BIAJETE OCHOBHLIMH
METOaMH HAYHHOIO
MOIHAHNA BEIIECTE H
NHMHYECKHX ABJIeHHi

{ HaDmOIeHHe, H3IMEPEHHE,
IKCIIEPHMEHT,
MOJeTHPOBAHHE )

YMETh MPOBOJIHTEL PACYETEL MO
XHMHYECKHM GOpMyJIaMm
YPABHEHHAM XHMHYECKHX
peakiiii ¢ HCNoab30BaAHHEM
(hHIMHECKHX BETHYHH,
XAPaKTepHIYIOIIHX BEIeCTBa
€ KOJIIMYECTBEHHOH CTOPOHBI:
MAacchl, 00BeMa (HOPMalbHEIE
YCIAOBHA) M430B, KOIHYECTEA
BEIIECTRA; HCIOIL3I0OBATE
CHCTEMHBIE XHMHYCCKHE
IHAHWA I8 IPHHATHA
pelIeHHA B KOHKPETHBIX
JKH3HEHHBIX CHTYAITHAX,
CBAZAHHEIX C BEUECTBAMH H
WX MPUMEHEHHEM

YMETh [IaHHPOBATE
XKHMHYECKHI IKCIEPHMEHT
(npeBpanIeHHs OPraHHHeCcKHX
BELICCTB MPH HAIPEBAHHH,
Ka4eCTBEHHEIE PeaKlHH Ha
ANbACTHIBI, KpaxMal,
VECVCHYH) KHCIIOTY:
JeHaTVpalu DETKOB NPH
HAIPEBAHHH, [IBETHEIE
peaKHy DenKoB; peakiHH
HOHHOTO 0OMEHa,
Onpe/eIeHHe Cpe/lbl BOJHBIX

AKKYPaTHO, HO 3TO HE MELIAeT

MOHHMAHHIO perenus,
HMEKOTCH MEXAHHYCCKHE
oLIHOKH HITH
HECVILECTBEHHbIE

apudmernueckne  OWHOKH.
Obyyalomuiica B LeJIOM
OpHEHTHpPYETCH B

npelaragMoil  CHTVALHH  H
OTBEYAET HA JONOTHHTENBHEIE
sonpocel. PaGorta BeinonHeHa
B VCTAHOBIIEHHOE BPEMSL.

Onenka 3
«Y/IOBIETBOPHTEILHO -
HMEHITCH CYIIECTBEHHEIE

OMIHOKH B JOTHHECKOM
paccyKJIEHHH W B peIICHHH.
Paccuntannoe IHAYEHHE
HCKOMOH BEIIHYMHEI HCKAXKACT
IKOHOMMWYCCKOE  COJIepHaHHe

OTBETA. Obyuarommiics
OpHEHTHPYETCA B
npenaraeMoi CHTYallHH |
TOJIBKO c MOMOIIBIO
HABOJALIHX BOIPOCOB

npenojgaarens. Pabora He
BBIIO/JIHEHA B YCTAHOBIEHHOE
BPEMA.

Ouenka 2
«HEYA0BIETBOPHTEIEHO »-
Petnenue HeBepHOE HITH
OTCYTCTRYET.

PacemoTrpeHsl 0TAEIBHEE

| CIydan MpH OTCYTCTBHH

pemenus. OTCYTCTBYET
OKOHYATEILHBIH YHCIICHHBIH
OTBET (eciu OH

NpeaveMOTPEH B 3agave),
[IpaBunbHBIA OTBET YrajaH, a
BEICTPOEHHOE 11071 Hero
pemeHne - DE30CHOBATETRHO,
Obyualommiics He
OpHEHTHpYETCH B
rnpeanaraeMoii CHTYallHH
JIa%e ¢ MOMOIIBK HABOIAIIHX
BOIPOCOR npenoapaTeis.
Pabota He BbLINOIHEHa B
YCTaHOBIIEHHOE BPeMS.

Kpurepuid OpPMHPOBAHHA
OLEHKH 13
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PacTBOPOB, KAYECTBEHHbIE
peakiuK Ha cynbdar-,
KapGoHAT- H XJTOPH/1-AHHOHEI,
Ha KATHOH aMMOHHA); pelarTh
IKCMEPHMEHTATBHLIE 3a1a4H
no remam "Metain” B
"Hemetamast") ;
npe/ICTARIATE Pe3y/IbTaThl
XHMHYECKOT'0 IKCTIEPHMEHTA
B (popMe 3aITHCH YPaBHEHMI
COOTBETCTBYIOLINX PEaKuHi 1
$opMyTHpPOBATH BBIBO/1bI HA
OCHOBE ITHX PE3y/IbTaToB;

yMeTh aHATH3HPOBATE
XHMHYECKYI0 HH(OPMALIHIO,
MOJIYHAEMYI0 W3 Pa3HBIX
HCTOYHHKOB (CPEICTB
MaccoBoi HHGOPMALIHK, CETh
Hurepuer n apyrue);

cob10/1aTh npaBuia
FKONOIHIECKH
elecoodpasHoro MoBe/IeHHA
B OBITY M TPYA0BOI
NeATe/IbHOCTH B LIEIAX
COXPAHEHMs CBOCTO 3J0PORLA
H OKpYKaloLei npupoHoii
cpeibl; YYHTHIBATE OTIACHOCTE
BO3AEHCTBHS HA MHRBLIC
Oprasu3IMel OIpe/IeIeHHBIX
BELIECTB, MOHHUMaA CMBIC]T
10KA3aTens npeie/ibHoH
JIONYCTHMOH KOHUEHTPALHH,

A 0fYHAIOMIHXCA ¢
OTrpaH4eH HEIMHA
BOIMOMKHOCTAMH 3I0POBBA:
VYMETh TIPHMEHATE 3HAHHA 00
OCHOBHBIX JIOCTYITHBIX
METOAaX 10OIHAHHA BEIIECTB H
XHMHHECKHX ABTEHHH;

YMETE COCTARIATE DH3HEC-
MOJIEE TIPOH3IBOACTEE
(moMMMEPHLIX MATEPHANIOB);
MPOrHOIHPOBATEL NOCIENCTRAA
X03gHCTREHHOI JeATENBHOCTH
YENOBEKA B XUMHYECKOH
OTPaciIH;

1 dhepenHpoBaHHE 3aueT |
Ouenka «5» - «OTIHYHOR
sacIyKARAeT obydalolmuiics,
obHAPYKHBIIHH
BCCCTOPOHHEE,
cHeTeMaTHueckoe H raybokoe
IHaHHE [pOrpaMMHOTO
MaTepHaa. «OTIMIHO »
BLICTABIAETCA 0DYHAIONTHMCH,
VCBOHBINNHM B3AHMOCHHb
OCHOBHBIX IOHATHH npeimera
B HX IHAMEHHH 1A
npuobperaeMoil  npodeccuu,
MpOABRHBIITHM TH-OP'-IECKHE
CrocoDHOCTH B MOHHMAHHH,
H3J0KEHHH W HCMONB30BAHHH
yuebHOTO MaTepHana;

Ouenxa «4» - «XOpOIIO»
saciyxkHBaeT obywaronuic,
oDHapyHHEIIHH MOJIHOE
IHAHHE NPOrPaMMHOT0
Marepuana, VCIIEHIHO
BBINOTHAKOIIHHA
IIpe/lyCMOTPEHHbBIE R
nporpaMMe 3a/1aHu,
YCBOMBIIHI OCHOBHYIO |
THTEPATYPY.
PEKOMEHIOBAHHYIO B
nporpaMmMe. Onenka
«XOPOIO» BhICTABIIAETCH
o0yuaomeMcs, MOKa3aBIIHM
CHCTEMATHHECKHH  XapakTep
3HAHHH [0 JHCHHMIIHHE H
CTIOCOGHBIM K HX

CAMOCTOATEILHOMY
MOTMOMHEHHID H ODHOBICHHID
B X0/¢ NaTbHelmed yaeOHoH
paboTsl H npoheccHOHATEHOH
IesTENbHOCTH,

Ouenka w3 -
«VIOBJIETBOPHTEIBHO»
3aCYKUBAET 00ydaOIIHHCs,

oDHApYKHBITHH IHAHHE
OCHOBHOTO  [IPOrpamMMHOI0
Mareprata B obbéME,
HEe00XO0IMMOM ans
JanbHeimei yaEDRI H
npencrosmiedi  pabotel 10

npodleccHit, CrpaR/IAIOIIHACT
¢ BRIIOJHEHHEM  3a/aHHMH,
| IpeyCMOTPEHHBIX
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YMETh IPOH3IBO/HTE
sMaTeMaTHYecKHil pacyer
yepes pelieHHe XHMHYECKHX
aJau;

YMETh MPOBONTE PacyeThl 110
HAXOHTEHHMIO MACCHI, 0DBeMa,
MACCOBOH [10JIM, BEIXDIA
HPOAYKTA PeaKilHH.

NporpaMMoi, 3HaKOMBIH ©

OCHOBHOH JUTEPATYPOH,
pPEKOMEHIOBAHHOH
nporpaMmoit. Ouenka

«yIOBJETBOPHTENLHO »
BEICTAR/ISETCH CTYJIEHTAM,
JOTNYCTHBIIMM TOTPENHOCTH

HEIPHHIHITHAILHOTO
xapakrepa;
Onenka «2n -

HHEYTOBIETBOPHTCIIEHO »
BEICTABJIACTCH

o0ywarolemycH,
obHapyKHBLIEMY npodens B
IHAHMAX OCHOBHOT'O

[POrPaMMHOIO  MaTepHaia,
JONYCTHBIIEMY
[IPHHIMITHAILHEIE OMHOKH B
BBLIMIOJTHEHHH

npeaycMOTPeHHBIX
| porpaMmoii 3a/iaHuit.
Ouenka
«HEY/IOBIETBOPHTEILHO »
CTABHTCSH 0DYHAIOMEMCH,
KOTOPLIC He MOTYT
NPOAOIARTE o0yYeHHe HIH
NPHCTYIHTE K
npodeccHoHaTEHOH
JIeSTeTbHOCTH tes
JONOHATENBHBIX 3aHATHH 110
COOTBETCTBYIOIICH

OJACIHHIIITHHE.




