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1. IEJIM OCBOEHU S IIPEIMETA

1.1 Inapupyemere Pe3YIBTaTEI OCBOEHUS 1penaMeTa «Xumisn» onpenensores B cootseTcTBHM ®I'OC COO ¢
Aonomenrem u3 GOII COO u ¢ Y9€TOM TeXHOIOrHYEeCKOro npoduis crnemuansrocTy.

1.2 METATIPE[IMETHBIE PE3VJIBTATEI

1.3 | OBnanenne YHUBEPCAIILHEIMHA yae6HpmMy I03HABATENBHEIME NEHCTBHAMY:

1.4 | Bazogsle JIOTM4eCKHe neffcTeus:

L.5| VIIn].1.

CaMOCTOATENBLHO (hopMymHpoRaTs 1 AKTYATHSHPOBATH MPOGIeMy, baccMaTpusary eé BCECTOPOHHE;

1.6 | VIIx].2.

YCTaHABIIMBATH CYIIECTBeHH b LPU3HAK MM OCHOBAHMeE /s CPA4BHCHHA, KIACCHbHUKATHY 1 0606menmys;

1.7 ¥1n] 3.

ONpenensTn oenu HC}ITCJIBHOCTI/I, 3amaBarThe napaMeIpBI H KPHTEPHH X lIOCTI/DKeHI/IH, COOTHOCHUTE PE3yIbTaTEI

ACATEIIBHOCTH C TIOCTaBJIEHHBIMH LeisIMu,

1.8 VTIx] 4.

POTHBODEUHSI B paccMaTpuBaemprx ABICHUSX, (hopMynuposats BEIBOZLI H 3aKIIOYEHS;

1.9| Y1zl 5.

TocinencTemi lIe}ITCJ'ILHOCTI/I;

1.10| ¥TIx1l6.

L11| VIIn1l7.

112 VI8,

113 YIIxl.p.

TIPEOOPA3OBEIBATE MoseTbHEC UPCIOCTABNICHUS — XUMHYeCcKuif 3nax (cmmBom) SIIEMEHTA, XUMHYeCKas dopmyua, ypasrerne
XUMUIECKOH peakumy — npy PCIICHUH y4eOHBIX I03HABATE b HELX H IPAKTHYECKHX 387y, TIPUMEHATE Ha3BaHHEE
MOAekHbIe pescTaBTeHns ms BRIIBIICHUS XapaKTepHbIX TIPH3HAKOB H3yJaeMbIX BelrecTs b XUMUYECKUX PeaKiuit,

1.14 | Bazossie

L15|YIn2.1.

L16 | ¥TIm2.2.

PasIHMYHEIX METOZIOB ITO3HAHMS 5

L17|VIIm2.3

TIPUMEHEHUIO B PasmTHYHBIX Y4eOHBIX CHTYallAsIX, B TOM 9HCTIC Ipu CO30aHnHn YYEOHEIX 1 COLHAIEHBIX IIPOCKTOB;

L18|VIIm2.4

MeTonamu;

1.19| YTIn2.5 crasuts u hopMynuposars COOCTBEHHEIE 31y B 06pasoBarens ot ACATCIBHOCTH U KU3HEHHBIX CHT

yaIusx;

1.20| VIIm2.6. BBLIBIIATE HUPYIHHEO-CIIEACTBEHHEIE CRsI3y H aKTyanu3upoBats 3aJauy,
HaXOMUTh apryMeHTsI g JOKA3aTENbCTBA CBOMX YTBEPXKIEHNIA, 3a1aBaTE HapaMeTpsl u kpuTepuy penreHus;

BBEIZIBUTATE THIIOTE3y ee perIeHus,

1.21| VIIg2.7. AHANN3UPOBATE MONyeH ke B XOZe€ pemenns 3amauy be3ynsraTer
TIPOTHOSHPOBATE H3MEHEHNE B HOBRIX YCIIOBHSX;

1.22| VIIn2.8. laBaTh OLEHKY HOBLIM CUTYalMsIM, OLIEHUBATE NIPHOOP eTEHHEI OIIBIT;

TIPaBHIILH

C(l)OpMYJII/IpOBaHHLIG BOIIPOCEH B KagectBe HHCTpYMEHTA I1

1.23| YIIm2.9. pa3pabaTeiBaTh myan PEIICHUS TIpO6neME! ¢ yyetonm aHalIu3a MMEIOIIIXCs MATePHANLHEIX H HeMATEpPUATBHELX
pecypcor

1.24| Y1In2.10. OCYIICCTBIIATE IeeHapaRIeHRbm TIOHCK TIEPEHOCa CPEACTB 1 CIIOCO60B nettcTRI B npo@ecchOHanLHym
cpeny;

1.25) VIIn2.11. YMETE HHTeTPUPOBATE 3HAHMS 113 PasHBIX peaMeTHsIx obmacrei;

1.26 [ YIIn2.12. YMETE IEPEHOCHTS 3HaHWY B IIPaKTHIECKyI0 067acTE HUSHCAEATENEHOCTH, OCBOCHHEIE CPENCTRA 1 CII0COBE]
JeHcTus | g HpOd)eCCI/IOHaJIBHYIO cpeny;

1.27) VIIx2.13. BLUIBHTATE HOBEIE Hyen, OPUTHHAEHEIE TIOXONEL, IpetaraTy AIETEPHATUBHEIE CIIOCOGET DPEIICHHA Tpobirem

1.28| VIIn2.14. hopMymuposars LeNH 1 3aaqy HCCIIENOBaHUs, HCTTomE30BaTE TIOCTaBIEHHEIE M CAMOCTOATENE O

qcTH BBICKA3bIBAEMBIX Cy)KL[eHHﬁ;

1.29| VIIn2.15.

COBEPUICHCTBOBATE YMemHs HaBIIIATE 32 X0q0M THIporecca, caMocTosTeNb,
Gopmymuposas 0600menus 1 BEIBOJEI OTHOCHTENILHO HOCTOBEPHOCTH
000CHOBAHIE ] OTY€T 0 npoxenanmol pabore;

BJIaIE€Th HaBEIKAMY CaMOCTOHTCJIBHOI‘O TUIaHUPOBAaHUS 1 npoBeaeHUs Y4eHnyeckux 3KCHepI/HVICHTOB 5

0 IPOTHO3UPORATE ero pesynbrar,
Pe3ynbTaTOB HecnenoBaHys, COCTaBIIATE

1.30] VIIz2.16. HpHOOPETaTE OmEIT Y4eHHYecKoit HCCIIEI0BATENE CKOlE 1 IIPOEKTHOL! ACATCIBLHOCTH, IPOsBILTE CIIOCOGHOCTE U
TOTOBHOCTS K CaMocTosITeNbHOMyY TIOMCKY METONOB peruenus [paKTHaeckux 3aqay, TIPYMEHEHHIO PasIHaHEX METOI0B
TIO3HAHUS.

1.31| Pa6ora ¢ HH( opManumet:
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1.32| VIIp3.1. BII3JIeTL HaBBIKaMu monygenmy HHbopMaryH

caM

d)Op M HpeL[CTaBHCHI/IX, KpuTH4yecku OLIEHUBATE e¢ AOCTOBEPHOCTE M HCHpOTHBOpe‘IPIBOCTB'

1.33| VI
BEIOY

1.34 | VIIg

HOpMaw;

1.35 [ YTIxp.4.

KOMMYHHKATHBHEIX 1 OPTaHHU3aHOHHBIX 33124 C COBMIOTeHMeN TpeGOBaHMIt 3ProHOMuKH
TUTHGHEL pecypcocGepexenys, TPABOBLIX M STHYECKHX HOPM, HopM uH(OpManmonrol 6esomnacrocry;

1.36 [ VIIn3.5. Bnaners HaBBIKAMH 3aIIUTE] TMYHOM uHpOpMarn

1.37| VIIn3.6 HUCIONb30BATE HAYYHEIH S35k B kadecTse cpencrsa npu paboTe ¢ XUMIYeCKOH mE
MEXIpenMeTHEIe (husmyeckie u MATEMaTHIECKHE) 3HAKY 1 CHMBOJIEL, (hopmymEl

1.38 | YIIn3|

1.39 | OBnagerme YHUBEPCATBHBIMY KOMMYHHKATUBHBIMU N CTRSIMI:

1.40 | o61erme:

1.41| YKnl1]1. OCYIIECTBILATE KOMMYHIKAITHIO B BCeX chepax Ku3Hy;

1.42 | VKnl1.p. TIOIB30BATECS HEBEPOANEHEIME CpencTBamMu obmuenms, TIOHUMATE 3Ha
HPEATOCHIIKH KOHMIHKTHEIX CUTYalluii ¥ cMAryary KOH(IUKTEI;

ICHHUE COLUAILHEIX 3HAaKOB, pacrio3nasatyp

1.43| VKnl.3. BIANCTE PAsIMYIHEIMY CIIocoGamy obIIeHNs 1 B3aUMONIEHCTBUS;
CMATYATE KOHQIHMKTHEIE CHUTyaIuuy;

1.44| YKn1 4. BIaNeTh pasnuyHBIMy cnocobamu obmmenns 1 B3aUMOIENCTBHS:

1.45] VKx1 5. Pa3BEPHYTO, Mormumo 1 KOPPEKTHO C TOUKM 3penus KYJABTYPEI peun U3NaraTe ceod MHEHWe,
BBICKa3hIBaHME,

1.46 | YKxl.4. BRICTYNATh C Mpe3eHTanueit PE3YIBTATOR MO3HaBaTENBHOK JIesT

COBMECTHO CO CBEpCTHUKAMY TIPY BBITOMHEHNH XUMHYecKoro OKCIIEPUMEHTa, Hpa.
CBOHCTR H3ydaeMBIx BEIIECTB

uccienoBaHuit HY’I‘éM COrjlacoBaHus TIO3UIMI B xXone O6CY)K}ICHI/I5[ H 00MeHa MHEHUSIMH

1.47 | Com

€CTHas JEATEIIHLHOCTE:

1.48 | VKn2

.1{ nommmars u HUCIIOIB30BATE IPEHMYyINEeCcTR, KOMaHJHOM 1 HHUBUTYaIIbHOH paborsr;

1.49| VKn2

YIIEHA KQ JUIEKTHBA;

.2 BeIOUpaTE TEMATHKY H METONBI COBMECTHEX ACHCTBHI ¢ yuéTom 001IIX HHTEPECOB

1.50| VKr2

COCTABNIYTE TaH AeffcTmit, PaclpenensTs pomu ¢ yuérom muenmi YYaCTHHUKOB
paboTer;

.3.|nprHumary LEIM COBMECTHOLL

1511 YKm2

Pa3paboTaHHEIM KPUTEpHsIM;

4, OLCHUBATEH Ka4€CTBO cBoero BKJIaga n BKJIaga Kaxnoro yJacTHuKa KoMaHfsr B 06H.II/Iﬁ pesynrsTat o

1.52| VK2

SHHHI/I.MOCTH; IIPOSBIIATE TBODYECKHE CHOCO6HOCTI/I u BOO6pa)KCH]/IC, ObITH UHUIUATUBHEIM,

35, [IpEenaraTe HOBLIE TIPOEKTEL, OlleHUBAaTE HICH C IIO3UITUT HOBU3HEL, OpI/IFI/IHaHLHOCTI/I, IpaKTHYeCcK O

1.53 | Onagense YHUBEPCAIBHEIME PeTyIITHEHbIME NECHCTBHAMHU:

1.54 Camooprauusars:

1.55| VPxl,

(bOpMyJIH}Z OBaTh CO6CTB€HHBIC 3amauuy B 06p330BaTCJII>HOI7I ACATCNBEHOCTY U KUBHEHHBIX CATYyaIusIX;

1. CAMOCTOSITENIEHO OCYILIECTBILATE HOSH&BaTeJILHYIO ACATEIILHOCTE BBIABJIATH HpO6JIeMLI, CTaBHUTE »

1.56 | VPx1.2. C4MOCTOATENRHO COCTARIATE aH
BO3MOXXHOCTEH 1 TIPEIOYTEHMI;

1.57| vPxl.3. D4CIINPATE paMku yaeGHOro TIPCAMETA Ha OCHOBE IMIHEX TIPEATIOYTEHMIA;

1.58| VPnl 4. ndnats OCO3HAHHEL BEIGOp, yMerTs APTYMEHTHPOBATH ero

1.59| YPal.5. odenusars TIPHOOPETERHRII] OIIBIT;

1.60| YPxl.6. CTPEMUTBCA K (hopMupoBanmio 1 TPOSBIEHNIO NP OK O SPYIUUMH B PasHEIX 06TacTsx 3HaHUS;
TIOBBILIATE CBO 06pasoBaTensumIit 1 KYABTYPHBI ypoBeus,

1.61 Camoxontpons:

1.62| YPr2.1. AaBaThk OIEHKY HOBEIM CUTyanusmM,

LETsIM;

1.63| YPn2.2. pid ACTh HAaBEIKAMH II03HABATENL HON pednexcun kax
TIPOLECCOB, UX OCHOBaHMi 1 Pe3yIbTaToR;
pelmeHns;

1.64| VP2 3. yMe
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TPaMpTHOCTH, HEoO0XoquMOit AL PEIeHNS IpakTHgeckux 3a/5aq
SHOPQBRIO U IPUPONHOlL cpene;

1.72 | TIP2. prnanerme CHCTeMOH XuMHYeck
aToM, SIEKTPOHHAS 06omouKg aToMa,
SICKTPOOTPHLATEIBHOCTS, CTereny OKHCIIEHUS, XUMHYecKas CBA3b, MOJIb
YTIEpPAHBIH cKeer, bynxnuonansuayg TPYINa, panukaim, u3omepus

YIICBONOPOAEL, KHcTopos- i a30TCconepKae coenuHeHs
Genkn), MOHOMep, monumep, CTPYKTYpHOE 3BeHO, BBICOKOMOJIEKYIIApHELE COCAVHEHM, KpH
XUMHYECKUX peaKIiuii (OKI/ICJII/ITCJILHO-BOCCT&HOBI/ITCJ’IBHHC, 9K30
PacTBOp, anexrponuTel, HEJNIEKTPONHTEL, SJICKTPONIUTUYECKAS i1
XUMHYECKOi peakimy, XUMHYECKOe PaBHOBeCHe), Teopun u 3ako
Bemmecrs A.M. Byriep OBa, Teopus SIEKTPOIUTHI ECK Ol aucconu

COXpaHeH

TIpaxTHYe

TIOMY48HIM 1 Gezomackom HCTIONB30BAHNY BasKHeHIiy Heopray

X SHAHWH, KOTOpas BKIoyaer:
> 8=, P-, d-31exTponmse opburamm 4TOMOB, HOH, MosIekyi1a, BaJIEHTHOCTE,

» BHorormaeckn axrupHie BCILECTBA (YIeBOEI, xup,

~¥ SHIOTEPMUYECKHE, peakiiy HOHHOTO 00MeHa),
CCONMANMS, OKHCIHTED, BOCCTaHOBUTENE, CkopocTs

HEI (TEOPHST XUMHYecKoro CTPOEHHUST OpraHmMyecKix
alHuH, TePUONNIECKUH 3aK0H PN’ MeHaeneeBa, 3aKO0H
MUY, hakTomormaeckne CBELICHUS O CBOMCTRAX, cocTage,
HYCCKUX U OpraHHYecKkyx BOIIECTB B OBITY 1

M Macckr), 3aKOHOMEpPHOCTH, CUMBOIHYECKHI SI3bIK X1

CKOH ACATECIBFHOCTH 9€II0B CKa,

L.73 1 11P3. copMHpORaHHOCTE YMEHMI! BEISBIISTE XapaKTepHbIe NPU3HAKY U

COOTBETCTBYIONINE MOHSTHS TIPH OIIMCAHUH CTPOEHHS U CBOeTR HeO,
TIpCBpaliennii; BeiBsTy, B3aUMOCBSI3b XUMHYecKix 3HAHMH C IToHS
€CTECTBEHHOHAYIHEIX TIpeMeToR;

1.74 | TIP4. ¢ OPMHDOBAHHOCTE YMeHmif HCIIOIB30BaTE

XUMUYEgK

TCOPETHHECKOL 1 11

deron, popMasern, YKCYCHAS KHCIOTA, NIHIyH, YTapHEIH Ta3, yruekucprii
U3BECTh) INThEBas cona i APYTHX), cocTaBIATE hopmyier Heopramuyeckuy o

HaUMCHOBAHMA XHMHYECKHX COCIMHEHMH MeX TyHapoHoro COr03a
i 1 IpuKIIagHO XUMUU U TPUBHAIIEHEIE HA3BAHs BaXHEWINX Benrecrs (ormen

HX peakuui, 06bACHITE ux CMBICTI; [IOATBEPK AT XapaKTepHEIe X

COOTBET( TBYIOIITUMH 9KCIIEPUMEHTaMU H 3anucsMu YpPaBHEHMIT XHMMYECKIX peaKum‘:I;

L75| TIPS, c¢p PMHPOBaHHOCTE yMeHui
BeIecTn |k ONpeneIeCHHBIM Kiraccam u Ipynmam COCIMHEHMI,
OIIpenensITr BHIBI XUMHYECKUX CBA3EH (KOBaJICHTHaH, I/IOHHaH, MeTaH.HI/IT-IeCKaH
PCIIETOK BerecTs; KIaccHHImMpoBats XuMireckye peaxtmu;

1.76 [ 1IP6. g fICHHE OCHOBHBIMH MeTomamu Hay4YHOro nmosuanuy BEILECTB 1
OKCIIEpUMEHT, MOICIIMpOBanye), Hcons308aTE CHCTCMHEIE XHMHYeCcKHe
HKUSHEHHEIX CHTYaImX, CBA3aHHBIX C BelleCTBAMY 1 ux TIpIMEHeHueM;

1.77 | 1IP7. chopmuporanmocty YMEHHI OpOBOIUTE PacyeTs! o xumuygecy

HCTI01b308

. ;]
(aopmanshrie YCIIOBHT) Ta30B, KOMYecTRa BELIECTBA; HCIIOIB30BAT
DPCIICHNHN B KOHKpeTHEIX JKH3HEHHBIX CHTYAITHIX CBA3AHHEIX C Belr

1.78 | 11P8. ctop

YKCYCHYIO

00MeHa, of]
KaTHOH amy
TIpaBUIaMY

BBEIBOJBI Ha

BellecTs Ipu Hal"pCBaHI/II/I, II0NIy4YeHHne 9THIICHa 1 HU3YYCHHE ero CBOIJICTB, k.

Pe3ymbTaTH XUMITTECKOrO SKCIepuMenTa B hopMe sarmcy ypas

,» KapOoHar- u XJIOpUA-aHUOHEL, Ha
MOHHUSI; pellaTs OKCIICPUMEHTANbHEIE 337121y T10 TeMaM "Mertammsr" i "HeMeTaJmH") B COOTBETCTBHH ¢

1.79 | I1P9. chopyuporanHocTE YMCHUA aHATM3HPOBATE XUMHUYECK
(cpencts mdccopoi uHbOopMamm, ceTs Hurepner u Apyrue);

Y0 HH(OpManmro, HomyqaeMyro u3 pazmpx HUCTOYHHKOB

1.80 | P10, chopmupoBarmocTy, YMEHUIT cobmonaTy TIPaBMNa 3KOIOrmyecKy

ACATENBHOCTH B Iiemsx COXPAHCHHUA CBOETo 3710poBBs 1 OKpYKaromeH mp
BO3NCHCTBHA Ha KuBLIe OPTaHM3MBI OlpeeenHE]
KOHIICHTpaLuH, H0ACHATS Ha TIpHUMeEpax cnocobr

OpTaHmsM y

GJIOBEKa;

1.81|IIP11. mus opydaronruxes ¢ OrpaHNYEeHHEIMY BO3MOXHOCTAMY 3710poBh: cho
00 OCHOBHEIX AOCTYIHBIX METOAAX I103HaHIS




ML B259 p1y

1.82 | 11P] 2. chopMupoBanHOCTE
0bopynosanuem

1a6 DPAaTOPHEIX XHUMHYIECKHX OIIBITOB;

Kon Hanmenoranmue PAa31eJ10B 1 TeM /Bux 3ansTHS/ Cemectp / Pesynrrare Jureparypa

3aHATHS Kype o0yyenns H 3L

Pecypcenr
Pasnen 1. Hpeaver OPTaHMYeCKoil Xumumm, Teopus xumuueckoro VIInl.1-
CTPOEHNA Opranmueckux COeIMHeHU i VIIn3.7,
VKnl.1-
VKn2.5,
VPnl.1-
VPnr2.8,
IIP1- TIP12

1.1 Hpenmer opranmaecko XUMHM: €€ BOSHHKHOREHHE, DasButde 1 2 J1.2J12.1
SHAFICHHE B IONYYEHHH HOBEIX BEIICCTB U MaTepHaiiop, Teopus J12.2
CTPPEHHS OpraHuTecKmx COCOUHEHMIT A.M. Bytnepoga, es 21
OCHPBHEIE MOJIOXEHHS, Crpykrypusie dopMmyst oprarmueckux
BemecTs. I'omomorms, U30Mepus. XuMuueckas ceasp 5
OPTaHIIECKUX COSMMHEHMsX — ONMHAPHbIE M KpaTHEIe cBs3n /Jlek/

1.2 Ipencrarnenne o Klaccuguxanuyu OPTaHUYCCKUX BEMECTR, 1 2 JI1.2J12.1
Hom CHKIIATYpa OpraHugecKux COeIVHeHnii (CI/ICTCMaTI/I‘ICCKa}I) u 122
TPUEUANbHEIE Ha3BaHMs BOKHCHIINX pencraBuTenes KII4CCOB 31
OPrafiIecKuX Bemects /JTex/

Pazpen 2. Ymenouopoubl VInl.1-
VIIn3.7,
VKal.1-
YKn2.5,
VPnl.1-
VPn2.8,
IIP1- 11P12

2.1 AJIKaHBI: cocTas u CTpoeHue, roMonorugecKymii psia. Meran u stag — I 2 J1.2712.1
Hpoctedimmue npexcrasuTemy ATKAHOB: hHU3HuecKye i XHUMHYECKHE J22
CBO¥CTRa (peaximuy 3aMEIEHUS U TOpeHus), HaxoxaeHue & TIPHpOLE, 31
TOTy4eHre i npuMenenue /Jex/

22 ATIKeHHI: cocTas CTPOCHHE, FOMONOTHYCCKMIE P, Drrmmon U 1 2 JI1.2112.1
HpONHIeH — npocreiinme NIPEACTaBUTENN aTKEeHOR: dmnveckue u Jq2.2
XHUMHYECKHE CBOHCTBA (PeaKmmi THIIPHPOBaHMs, TaJIOr eHHPOBaHMs, 31
THIpaTaly, OKUCICHHS 1 HomiMepu3anum), nonygenne »
nipuMerenue /Jlek/

2.3 ATKanpensr: Oyranuen-1,3 u MeTunOyramuen-1,3; CTpOeHHE, 1 2 JI1.2712.1
BOXHEHIINE XUMUYeckue CBONCTBa (peakius nomamepusanuy), 2.2
Honyuenue CHHTCTHYECKOro Kayayka u De3uHEI /JTex/ )|

24 ANKHHBL: cocTaB i ocobeHHOCTH CTPOCHHA, rOMONIOrYeCKK pan. 1 2 J1.2J12.1
Anermien — OpOoCTeRIIIii HPENCTaBUTENb aNIKHHOR: cocras, 2.2
CTpoeHtie, dusuyeckue i XUMHWYECKUE CBOHCTRBA (peakmun 31
THAPUPPBAHMS, Tranorennposanys, TunpaTanmy, ropenus),

HOTy<deHHe U npuMenenne /Jlex/

2.5 Apensr|Benson: COCTaB, cTpoennue, (usmgeckie H XUMHYecKue 1 2 JI1.2712.1
CBOMCTRa (peakiruy TaJlOreHUPOBAHYS 1 HUTPOBAHUA), HONyYenye 2.2
TpumengHue. Tokcuunocry, ApeHOB. I'eHeTHuecKkas caysy MEX Ty €
YUIEBOMOponamy, TPYHANIEXAUTMMI K Pa3IHa bR knaccam /JTex/

2.6 Ipupontrre UCTOYHHUKH YIJIEBONOPOIOB. Tlpuponwsrit ras » 1 2 J1.2712.1
TIOITYTHRIC HEDTAHEIE Ta3kL, Hedts u e npoucxoxnenve. Crioco6r; 122
nepepaGoTku Hedu: IIEPErOHKA, KpeKuHr (Tepmmgecknii, 31
Karanutiraeckuit), muposms, Iponykrex HepepaboTky HehTH, mx
TIPUMCHEHHUE B P OMBIIIIEHHOCTY U B OBITY. KaMernsi Yromb u
TIPOAYKTHI ero nepepaborku /Jlex/




IIP1- ITP12

Paznen 3. Kucnopoxconep:xamue OpPraHMvecKue COeANHeH s VIInl.1-
VIIn3.7,
YKnl.1-
VKn2.5,
VPnl.1-
YPn2.8,
IIP1- I1P12

3.1 Hpenensurie ogroatomasie cmupTel. MetaHon u staHo: CTPOCHHUE, J1.2712.1
EsHYeCKHe M XMMUYecKHe CBOHCTRA (peaxumy ¢ akTHBHEIMY J2.2
METaINaMu, TaloreHoBOX0poaMy, TOpeHMeE), MPUMEHEHHE., 1
Boroponusie ceasu MEXY MONeKyTamu cuproB. [eicTaie
MPTaHONA M STaHONA Ha OPTaHH3M YelI0BEKa.

Mroroaromusie crmprer, OTHIeHr K OB 1 TTMLEPHH: CTPOEHH e,
dhsmueckne n xummeckie CRoliCcTRA (B3aMMOpEiicTRIE cO
HIPIOIHEIME METAJUIAMH, KaueCTBeHHAS Peaxus Ha MHOrOaTOMHEIE
cmuprtel). JeticTeue Ha OpraHusM 4enoBeka. [Ipumenenme
TNIMIICpHHA ¥ STHICHI K051 /Jex/

32 ®erom: cTpoeHue MOJIEKYTIBI, pU3HUeCKHe i XUMITeCKIe CBOMCTBA. J1.2712.1
Taxerunocts denona, Hpumenenue henona /Jlex/ 2.2

o1

3.3 Anbnerumer. Dopmansaern, AUCTANBAETHA: CTPOCHHUE, DU3HYeCcKHe JI1.2712.1
1 SUMUIECKUE CBOHCTBA (DEaKIHH OKHICICHES U BOCCTaHOBJIECHHH, J22
KaeCTBCHHEIC peakInH), HONYIeHHe 1 npumenenue /Jlex/ 31

34 OnproocHoBHbIE MpeiembHbe KapOOHOBEIE KHCITOTHL, Mypagsnnas n JI1.2J12.1
YKQYCHAs KHCIOTEL: CTPOeHUE, (DH3HIecKHe i XHMHYECKHE CBOHCTBA 2.2
(cBplicTa, obrme ams kacca KHCIIOT, peaknus sTepupukanmmn), o1
Toiydenne n npumenenne. Creapunosas u OJIEVIHOBAs KUCITOTEI KAK
IPGACTAaBUTENH BBICIINX KAPBOHOBEIX KHCIIOT. MBlIa Kak cou
BBICHINX KapOOHOBBIX KHCIIOT, HX Moro1tee neiicteue /Jlex/

335 Crgxnse s3¢ups! kax TIPOU3BOMHEIE KAPGOHOBEIX KHCIIOT. Tunponus J1.2J12.1
CIOKHBIX 3¢mpoB. Kupsr. I Hnponus sxupos. Ipumenenne JKHAPOB, J2.2
Buanormgeckag pos xupos /Jlex/ 31

3.6 Yriesoner: cocras, KIaCCH(OMKALMS YTIIeR0m0B (MoHo-, mu- 1 J1.2J12.1
nompcaxapunsr). I'mroxosa — TIPOCTEUTIIHIHA MOHOCaXapuu: 2.2
OCOPEHHOCTH CTPOCHHS MOIEKYIIEL, (pU3MUECKIe H XUMHYECKTe 31
CBOKCTBA (B3aUMOIEHCTBHE ¢ Truapoxcurom menu(Il), oxucerue
AMMMAYHEIM PACTBOPOM OKCHZIA cepebpa(l), BOCCTaHOBIICHHUE,

OposkeHne TIIFOKO3ED), HAXOXKIEHHE B IIPAPOZIE, IpUMEHeHHe,

broformaeckas poss. Dorocuutes. Dpykrosa xax H30MEp ITMOKO3BI

Kpaxman u nemmronosa xax UPHPOZHEIE MonuMeps!. CTpoeHue

KpaXMana u nemmonossr. Gusmyeckue XMMHUYECKHE CBOHCTBA

Kpaxmana (THIPONHU3, KaYecTBeHHas peaximst ¢ Hoxom) /JTex/

Pazpen 4. A3zoTcomep:xauue OPraHNvecKHe coequHEeHHUsT VIInl.1-
VIIn3.7,
YKnl.1-
VKn2.5,
VPnl.1-
VYPn2.8,

IP1-I1P12

4.1 AMHHOKHCIIOTET Kak aMQoTepHEIe opranuteckne COCIMHEHHUS. J1.2712.1
Dusmaeckue 1 XUMHYECKIE CBOMCTBa AMHHOKHCIIOT (Ha ipumepe J2.2
IMMIHHA). Bronormyeckoe 3HAYCHHE aMUHOKHCIIOT., Ilentuner /JTex/ a1

4.2 benmky xax TIPUPOTTHEIE BRICOKOMOIIEKYISPHEIE COCAMHEHN, J1.2712.1
Hepsiranas, Bropuamas u TPCTHYHAS CTPYKTYpa GelKoB. 2.2
Xumuaeckre coitcrra 6enxoB: Tunponus, nenatypanus, €]
Ka4eCTBCHHEIC peakiiy Ha Genky OCHOBHEE TIOHSATHS XUMHU
BbICOKOMONIEKYTIAPHEIX COSMACHMIL: MOHOMED, NoNHMep, CIpyKTypHOe
3BEHO, CTENEHp NIOMHMepH3anuy, CPeLHAAL MONIEKYNAPHAT Macca.

OcHorHbIe MeTOmBT cHETE3a BBICOKOMOTIEKYIAPHBIX COSANHEHUE] —
TNONUMEPHU3ALHS U NOMMKOHACHC AU /Jek/
Pazpen 5. Teopernueckue ocHopn XMMHH VIInl.1-
YIIn3.7,
YKnl.1-
VKn2.5,
YPnl.1-
VPn2.8,




| Xumuueckuii snenenr. Atom. Sapo 4TOMa, H30TOmE, OnexTpornas J1.1712.1
Qbomnouyxka. OHepreTHyeckye YPOBHH, IORYpOBHM. AToMHEIe 2.2
apOuTammy, s-, P-, d- amemenTEL, OcobGernocTy bactpenenenus 22
SfIEKTPOHOE 110 Op6uUTAmSIM B aTOMax SICMEHTOB MepBEIX YETRIPEX
TIFPHONOB. DnekTpoHHas KOHQHUTYpanus atonmos, Hlex/

5.2 Hepronmueckuiz 3aKoH u Ilepuoguyeckas CHCTEMa XUMHYECKHX JI1.1J12.1
dJementos [l 1. Menpencera. CBa3p nepronmeckoro 3aKOHA 1 J2.2
ITepuonmaeckoii CHCTCMEI XMMHYECKUX 3TeMenTOR A1 22
Menpeneesa ¢ COBPEMEHHOI Teopueit cTpoenns aTOMOB.
33xoHOMepHOCTH MSMCHCHHUSI CBOMCTB XUMEruecKkx JIEMEHTOB U
00pazyemMeIx mmr HPOCTBIX ¥ CIIOXKHEIX BEIecTs 1o Ipynmnam u
nepuonam. 3Hagenue TIEPHOHIECKOT0 3aKOHa B PasBuTHH
Hayku /Jlex/

L8 5346 P

5.3 OdHoBHEIe TORITHL Xumul. Bemrectso, ATon. Monexyna, IIpocrrre J1.1J12.1
H CGNIOKHEIE BemecTna, Bemecrra MOJIEKYJIIPHOrO 1 J2.2
HEMOIEKYIIIPHOTO cTpoennsy. Xumnaeckue snaxy g (bopmymsr, 32
OtHocurensusie 4TOMHAS 1 MOIEKYIISAPHAS MACCL], Kommaectso
BeliecTBa.  /Jlex/

54 OctioBHEIe 3aKomHD; XHMHH. 3aKOH NOCTOSHCTES COCTaBa BEIECTBA. J1.1J12.1
3aKoH coxpanenus Macce! BemecTs. 3akon COXpaHeHus u 2.2
TpeBPaICHAs SHePTHI TIPH XAMIMECKHX PEaKIHsX, 3akon ABorazpo 22
U ClencTeus u3 Hero. Pemenne 3anauy. /Jlex/

5.5 Crpoerne BeIecTra. XumMuyeckas CBA3b. BUner xumuraeckor CBSI3H J1.1J12.1
(xoBaneHTHAS HeTONSpHast 1 nonspyas, HOHHas, MeTannuyeckas). 2.2
Mexanmame 06pasopanus KOBAJIEHTHO! XUMHYecKkoif CBSI3U 2
(o6MennbI 1 AOHOPHO-aKIIeNTOpHp1i1). Bonoponuas cassp,

Bangnrrnocrs, SHeKTpoorpHuaTenLHOCTL. Crenens okucmenns. Hownrr:
KaTHOHBI M aHUOHLI, TyiIp KPUCTAITHYECKUX pernéTox, 3aBucumocTs
CBOMCTBA BENECTB 0T Tima KpHCTaTYeCKOH penéty /JTex/

5.6 ATpdratasie COCTOSIHHSA BENIECTR. Ocobernocry CTPOCHUA ra30B, J1.1J12.1
KHIHAX U TBEPIBIX BeLIecTs, Yucrsie Bemecrsa U cMecH, J2.2
Tomqrennsre i Tereporenmsie cmecu, Cocrap CMeceid. TTonstue o 2
AHUCIIEPCHBIX CHCTeMax. Hcrunnrie u KommounHsle pacteopsr. /Jex/

5.7 Jla6opatopuas padora Nel: Honyuenye, cobupanue u J1.1J12.1
bacngsnaBanme razop. /Jlag/ JI2.2

32

5.8 PacTBopsL. PactBopumocts BemecTs. Hacpunennsie, HEHACHIIEHHBIE J1.1J12.1
U IEPECHINICHHEIE bacTsoprr. 3asucumocty PacTBOpUMocCTH rasos, 2.2
KHJIKOCTEH M TBEPIBIX BemecTs ot PAaSTIIHEIX akTopos. Maccopas 22
ACJIS ReIecTBa B pacTBope. Permenme bacuerHsx 3anay,

OnexTtpomuriyeckas Aucconnanus. CribHbIe U ciabrre
SIEKTPOIHUTEL. Cpena BomHEIX PacTBOpOB Bemmects: kucras,
HeHTpansHas, Heno1Has. Peakuuu normoro obMmena. /Jlex/
5.9 Jlaboppatopras pabora Ne2: JKectkocTs Bozsr i CIOCOGLI ee J1.1012.1
yeTpatenus. /J1a6/ .2
2
5.10 Xumudeckas peaxmmy, Knacenduranms XUMHIECKHX peakIuii B J1.1J12.1
HEOPragMIeckoit n opranmyeckoi Xumun.  /Jlex/ 2.2
32
5.11 Oxnemny TCIBHO-BOCCTAaHOBHTEIL HblE peakuum. /Jlex/ J1.112.1
122
22
5.12 Cxopocts beaxumy, e€ 3aBucuMocTs or PA3MHYHEIX (haxTOpoR. JI1.1J12.1
O6paTuMeie beaxnny, Xumugeckoe baBHoBecne. dakropk, 2.2
BIHSIOIINE Ha COCTOSHIE XHMIYECKOTO PABHOBECHS, Hpuanumn JTe 32
Ularense. /ex/
5.13 Jla6opatopuas pabora Ne3: Brmsane KOHIIEHTpamy bearupyrommx J1.1J12.1
BCIICCTB Ha CKOPOCTE XiMmdeckoi beaxnuy, /J1a6/ 2.2
22
Paznen g. Heopranmyeckan XHMHUs VIInl.1-
VIIx3.7,
VKnl.1-
VKn2.5,
VPnl.1-
VPn2.8,

ITP1- TIP12




6.1 Knaccupuranms HEOPraHM9eCcKuX CoequHenmiL, HOMeHKJIaTypa 2 2 JI1.1J12.1
HEOPraHWYECKUX BEIECTS. 2.2
Kucnorer v ocHoBamms, Kucnorer xax SNEKTPONIUTEL, KX 32
KIaCCH(PHUKALIS IO PasIHIHEIM Hpu3sHaKaM. XUMHYecKHe cBOMCTR
KHCIIOT B CBETe TeOpHH a1IeKTp onuTIYeCKofH UCCONMANIH.

QcHoBanus Kak SICKTPOJHUTEL, HX KIACCH(DHKALA 10 Pa3nHIHEIM
IpusHakaM. XHMMHYECKHE CBOMCTRA OCHOBaHHII B CBETE TeOpUH
SNEKTPONMUTHIECKOM Aucconma. /Jlek/

6.2 Cpiu m ux crolicrea. Comn xax SJIekTponnTsl. Comu cpenmue, 2 2 J1.1J12.1
XHCITBIE M OCHOBHEIE. XHMUYECKHe CBOMCTRA Coeit B cBeTe Teopun 2.2
SNCKTPOIUTHIECKOH auccoruamyy. [ HApomu3 coneil. /Jlex/ 32

6.3 OKcHze! u ux cBoticTRa, Coneobpasyromue 1 Heconeobpasyronye 2 2 J1.112.1
OKcunpl. OcHOBHEIE, aMpOTEPHEBIE M KUCTOTHEIE OKCHIEL. J22
Xmmudeckue cofictra OKCHAoB. /JIex/ 22

6.4 JlaBopatopuas patota Ned: Xumueckne CBOHUCTBA KMCITOT 1 2 2 J1.112.1
OCHOBaHwuit /J1a6/ J2.2

22
6.5 JIaPoparopwas paGora Nes: Xummaeckue cBoHcTBa coneir /T1a6/ 2 2 J1.1J12.1
J22
92
6.6 JlaGopaTopuas paGora Neb: Pasmiansre crryqan THOPOIH3a 2 2 J1.1012.1
coueii /JTa6/ 2.2
292

6.7 Metamnsr. ITonoxenwe meramon B Ilepromnueckoii cucreme 2 2 J1.112.1
XuMmrIeckux aementos J[.W. Merneneera. Ocobernoctr crpoerms 2.2
STICKTPOHHEIX 060I09EK aTOMOB MeTainoB. Obmue pusnyeckue 22
CBOMCTBA METaINOB. CIIABEL MeTaILIOR, OneKTpoxuMmIeckuii psn
HampsDKCHUH MeTaiutoB. Xumirgeckue CBOMCTBA BaXKHEHITINX MeTaIoR
(HaTpuit, KaJui, KalbIui, MAarsul, aoMIHmH, LUHK, XpOM, Kelie30,

Me/Ih) ¥ MIX COeHHEHTL. Ob6mue criocoGer TIONIYYCHHS METAIIIO0B,
Ipumenernue Metamos B ORITY U TexHuKe /TToK/

6.8 Hempramner. Monoxenne HEMETaIIoB B [leprommeckoii cuerene 2 2 J1.1J12.1
XMMHIECKHX 311eMeHToB I, 11, Menneneesa u ocobenmocTy CTpoeHus 2.2
aToMoB. DH3HIECKUE CROICTRA HEMeTamoB. AmioTponms 22
HeMeTaIos (Ha npuMepe Kucropona, ceper, pochopa u yrmepona).

XuMT9ecKye cBofcTRa Ba)XHEHIIIMX HeMeTamoR (ranorenos, CepEl,
asorg, ocdopa, yrmepona u KPEMHHUA) ¥ UX COSAUHEHMI (oxcuyoB,
Kucnppoacoaepxamux kucor, BOZOPORHBIX COeNMHEnNE).
IpuMenenne Baxueiiurm HEMETAITOB U UX COeuHeHwMi, /Jlek/

6.9 Jla6opatopras pa6ora Ne7- XuMmaeckue cBoltcrsa TIPOCTBIX 2 2 J1.1J12.1

BCILEPTE — METAIUIOB M HEMETAILIOB /J1a6/ J2.2
22
6.10 Jlaboparopuas pabota Ne§: T'eneTimaeckas CBA3b MEXY KlIaccamu 2 2 J1.1J12.1
HEOPTAHUYECKUX CoeuHeHuit /JTa6/ 122
2

Hpunaraeres oraensno

6.1. Pexomennyemasn JIMTEpaTypa
‘ 6.1.1. Ocnosnas tuTeparypa

ABTOpHI, cocTaBuTeNH |

3arnasue , I/ISIIaTCJH;CTBO, Tox




J1.1 |o.C|r abpuensm, 1. T, Tabpuenan, O. C. Xumus: 11- xuace: 0a30BbI# ypOBEHE: Mockga : IIpocsemenne, 2024

Octpoymos, C. A. SJIEKTPOHHAS (hopMa ydeGHuKa

Crasxos
JI1.2 |O. CiTabpuensm, K. T, |T. abpuensy, O. C. Xumust: 10-# xace: 0a30BbIif ypoBeHs Mocxksa : TIpocsemenne, 2024

Octppymos, C. A. : JICKTpOHHAs (opma yueGHuKA

Cnankos

6.1.2. Jlononnurensnan JIATEpaTypa

ABTOpEI, cocTaBuTeH 3arnasue HWsnarenscTBo, rox
JI2.1 | Xomdenxo I.T, O6mmas xumus: ITocobe AT CPENHECTIIMATEHOTO 06Pa30BaHMIS Hosas Bonna, 2021

ABTQpBI, cocTaBHTETH 3arnasue W3narenscrro, ron
JI2.2 | H. 10| Yepnukora XHUMHS B JOCTYIHOM H3II0KeHI - Yuebuoe nocobue mis CIIO Cankr-Ilerep6ypr : Jlans, 2023

6.2. DirexTponnmie y4ueOHble u3nanusn n JJIEKTPOHHBIE 00Pa30BaTeIbLHbIE pecypceer
91 | Opraguueckas xumus (1 monyronwue) https./leatkchkalova
my.sharepoint. com/.f'/g/personal/chemenko_eatkga_online/quPA YRsjztDgfuB2x 7ndfEBoc215XGa_2ifMhkfnvi VOxg?e=mzsQbY

92 | Heoprauuveckas xummsn (2 monyromme) hitps./featkchkalova

my.sharepoint. com/.f:/g/personal/chernen ko_eatkga_online/E, gObRCsGOfdArSKo3 bzQ41MBJ22lc 008Wy3Z
mNoWrS_OQ?e=4DgFOf

6.3.1/Innensuonnoe u CBOGOIHO pacnpocTpansiemoe NporpaMmHoe obecneyenne,
NPOU3BOACTBA

B TOM 4mcjie OTeYeCTBEHHOIrQ

6.3.1.1 | O6pajoBarembras margopma D5C "Jans"

6.3.1.2 |HUK MOHHTOPHHIa Ka9eCTBA IPOhECCHOHaTBHOro o0OpazoBanus
6.3.1.3 | Microsof Teams Office 365

6.3.1.4 | 00O «Murenmexry - naboparopus MMUC

6.3.1.5 | SnexTponnas bubmuorexa-Ennnoe oxmo
http:// indow.edu.ru/catalog/

6.3.1.6 | O6pasdBaTennHbIR noptan https://nauka.club/
6.3.1.7 UK IMnatdhopma "Chepym"

J0CTyna K 06pa3oBaTenEHEM 1 MH(OPMAIMOHHEIM pecypcam

6.3.2 Ilepeyenn npodeccnonanpHbIX 6a3 JAAHHBIX U HHPOPMALHOHHBIX CNIPABOYHBIX CHCTeM
6.3.2.1|000 [«HUM MOHHTOPUHTA Ka4€CTBa IPODECCHOHATbHOro 00paszoBaHms»

(HHTCpHCT-TpeHa)KepLI) https:/firaining.i-exam. ru/
6.3.2.2 | Exunag xomnexmus LH(GPOBBIX 06pasoBaTENBHEIX pecypcos http.'//school—collection.edu.ru/catalog/

6.3.2.3 | O6pasqearensnii NIOpTan Hayka Atips.//navka.club/

6.3.2.4 | CBoGogmrs1it OHJIAHH-PENAKTOP TekcToB, Ta0IHLL, Ipe3erTAanmit https://docs yandex.ru/
6.3.2.5 | DnexTpoOHHEIE HoCOGHS EATK

6.3.2.6 | Snexrppruas 6némmorexa ML TYTA MITVY T'A: Bx
hitp://storage. mstuca. ru/cmlui

EKTPOHHOE XPaHUITHIE YIeGHOM JOKYMEHTAIIH

Peanusgnus TporpamMMel npeameTa «XuMusny TpebyeT Hammans yue6Horo kabumera U XMMHYECKOH mabopaTopur.,
OGopynpeanue yueGHOro kxabuHerTa: -

- IOCANQUHBIE MECTA TIO KOIMYECTBY obydaromuxes;

- pabouge mecto Ipenojgasares;

- KOMIUIEKT y4e0HO-HAaTIsIaHbX noco0ui;

- MapKepHas Jjocka

Texnuugekne cpencrpa 00y4eHns:

- KOMIIbIDTED € JIUIIEH3HOHHBIM MPOTPAMMHBIM obecriedeHeM u BEIxomoM B HnTeprer;
- MyJIbTHMEIMA IPOEKTOP.

Xumuaegkas 1abopaTopus I IpoBenenms p
Y4eOHOH| MeOenbio, XUMHIeCKIMIT peakTuBaMu
..___J HH(OPMAIMY 06y1aromTMes.




- GpoHTaTEHE

- IOATOTOBKY C
- IIOATrOTOBKA TH

Ha 3ansaruax pc|
KPHTHYECKOro M
PIIT o e ud
TEXHOJIOT Hif.

IIPODECCH HAJILHO OPUEHTHP
BEIIIOIHEHNH J] abopaTopHerx pabor.
KOHTPOJIE It OLIEHK A PE3YIIBTATOB OCBOEHHY IIPEIMETA «XUMU Sy
HPOBEPSAIOTCS Ha ocHORaHIm CIICAVIOINX
- YCTHBIC M IIGEMEHHEIe OIPOCE;
HBEIMBHUTYaTbHEIE Gecepr
- BBITIOITHEHHE T€CTOBEIX 3aJlaHuii ¢ uco,
- 3allaHusg OpodlieMuoro Xapakrepa;

- 3aJaHUA U1 IPOBEIEHMs 00s3aTeBHET
00IIeHumiE, NOKIIa/10B, p
OPHecKuX pa6ot (p €3CHTaINiA);
Hrorosas onerrka 10 IIpeMery bopmupyercs
Pe3ynbTaTam utorosoix TIPOBEPOYHOH paGoTEL

$hopM KonTpons 00ydeHms;

» AUCKYCCHS;

X 1a6OpaTopHeX pador JIP] -JIPS;
edeparog;

. TEXHOJIOTrus IIPOCKTHOrO oﬁyqemm; pasBuThsa

i, MIcKyceny, MYIIb TUMeIMA-TEXHOIOT Y.




