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1. TEJIX OCBOEHMS HIPEIMETA

1.1

IInanupyemere pesynsraTsy OCBOCHHUS npeaMeTa «X UMDy OIPERLNIOTCS B CoOTBeTCTBHH OI'OC COO ¢ nononuennem u3 GOIT

COO u ¢ yuerom TEXHOIOTHIECKOT0 Ipo(ILs CIIEHATBEHOCTH,

1.2

METATIPEJIMETHBIE PESVJILTATEI

13

OBJIB.IIGH]/IG YHHBEPCANLHLEIMI Y4eOHBIMU II03HAaBATENBHEIMIT I[ef/iCTBHﬂMI/I.'

1.4

Basosrre ormueckue JencTBUS:

1.5

YTlnl.1. camocrosrensno dopmynuposats u AKTYalIM3HPOBATE MPoGneMmy, baccMaTpusary eé BCECTOPOHHE;

1.6

1.7

1.8

1.9

1.10

VIInl.6. passusars KPEATHBHOE MBIIUICHHE TPy PCIICHAH XU3HEHHEIX IPO6IeM

1.11

YIInl.7. Bui6upars OCHOBaHHA U KPUTEPUU IS KIaccuUKauuy Bemects XUMHYECKUX PeaKiimii;

1.12

VYIInl.8. ycranasmueaTs HPUIHHHO-CIIEACTBEHHEIE CRSI3H MEXNY U3ydaeMBIMI SBNEHUIMUY;

1.13

YIInl.9. npumensts B TIPOLECCE MO3HAHKS, UCIOTB3yeMbIE B XIMIR CAMBOJITIECKHE (3HAKOBBIE) MOJENH,
NpeoBbpasoBLIBATE MOAENBHEE TIPEACTABIEHHA — XUMMYECKHE 3HAK (cuMBON) SnemenTa, xuMiraeckas bopmyna, ypasrenme

1.14

1.15

1.16

1.17

1.18

1.19

YIIn2.5. craButs u (opMynHposats coberrenmne 38113491 B 00pa30BaTenbHOM ACATETBHOCTH ¥ XKU3HEHHEIX CUTYaLHsX;

1.20

VYIIn2.6. BEUBIATS TIPUYUHHO-CII€ACTBEHHBIE CBSI3U 11 aKTyamU3UpOBATE 3a1a9y, BEUIBHTATS THTIOTe3y ee pemienms,
HAXOIMTH apIyMEHTRI TSt TOKA3aTebeTRa CBOMX YTBEPXKICHMUIA, 3a1aBaTh H4PAMETDEl M KPUTEPHH PENTEHHUS,

1.21

1.22

VIIn2.8. nasars OLICHKY HOBBIM CHTYaLlMsIM, OLl€HHBATE TpHOOPETEHHEII OIEIT;

1.23

YTIn2.9. paspaGarsiBaTs qnan PEIICHUS NPOOIEMEI ¢ YIeToM aHalmsa UMCIOIIMXCST MATEPHAIBHBIX 1 HEMaTepHANILHEIX
pecypcos;

1.24

1.25

VIa2.11. ymers MHTETPUPOBATE 3HAHMS U3 PA3HEIX TPCAMETHBIX 00macTel;

1.26

VIIx2.12. ymers meperocuts snanms B IIPaKTHYECKYI0 06TaCTD KUSHEIEATENEHOCTH, OCBOCHHBIC CPECTRA 1 CIIOCO6ET
JetcTBug - B IpodeccHoHaTbEHYI0 cpeny;

1.27

1.28

1.29

COBEPILICHCTBOBATL YMEHUS HaGIIIOAATE 3a XOZI0M TIponecca, CaMOCTOSsTENBHO HPOTHO3HPOBATE €I'0 PE3YIBTAT

opmynHpoBaTh 0606meHNs 1 BBIBOJBI OTHOCHTETLHO AIOCTOBEPHOCTH PE3YIHTATOR HCCIEOBAHUS, COCTABIIATE
060CHOBaHAEIT 0TUET o TIponenaHHoM paboTe;

1.30

II03HaHuUs.

1.31

PaGorta ¢ HH(] opManueit:




1.33

1.34

1.35

1.36

1.37

1.38

1.39

OBJ’Ia,LIeHHG YHHBEPCATBHBIMY KOMMYHI/IKS.TI/IBHBIMH HCP’ICTBHXMI/I:

1.40

obIeHue:

1.41

1.42

1.43

1.44

1.45

1.46

1.47

1.48

1.49

1.50

paborer;

1.51

yKﬂ2.4. OIICHURBATE Ka4ecTBO cBoero BKIlaga u BKJIaga Kaxzoro yJacTHuka KOMaHIEI B 061111/]]7[ pesynrTar o

Pa3paboTanHEIM KpPHUTEPHAM;

1.52

3H':l‘:[l’IMOCTH; IIPOSIBILATE TBOpYECKUE CIOCOOHOCTH n BOOﬁpa)KCHHE, OEITH UHHLUATUBHEIM,

o

1:53

Osnagenne YHUBEPCAILHEIME PeryITHBHBIMT NEHCTBHAMMU;

1.54

Camoopranusarus:

1.55

1.56

1.57

1.58

1.59

1.60

1.61

1.62

1.63

1.64




T

1.65| VP12 4. IIPUHUMATE cels, mormMas CBOU HENOCTATKH 1 JIOCTOUHCTBa;

1.66| VP2 5. PUHUMATE MOTHBHI 1T APryMEHTH APYIux mopnei TIPH aHATTH3E Pe3yIBTaToR TeATENBHOCTH;

1.67| YPr2.6. TPH3HABATH CBOE mpaBo u TIPaBO Ipyrux Ha omrnbiy;

1.68| VP27, PasBHBATH crIocoOHOCTE BUIETE MHD ¢ HO3UIHK JAPYroro yenorexa,

1.69| VP2 8. OCYIIECTBIATE CaMOKOHTPOITb CBOEH eSTesHooTy Ha OCHOBE caMOaHaIM3a 1 CaMOOIIeHKH,

1.70 | TIPEAMETHBIE PE3VIILTATHI

1.72| 11P2. BIIa/ICHAE CUCTEMON XUMUYecKix

IIpaKTHYEeCKON ACATCIbHOCTH YCIOBEKa

6enxu), MoHOMep, TiomamMep, etpykryproe 3Bemo, BBICOKOMONIEKYIIpHEIe COCAMHEHNA, KPUCTAITHYeCKay pelIeTKa, THIIEL
XUMHYECKHX PeaKImit (OKI/ICJ‘H/ITGJIBHO-BOCCTaHOBI/ITCJILHHe, 9K30-M SHIOTEpMIIECKHE, peakim HOHHOTO 0OMeHa),
PACTBOp, 31eKTpoHTEI, HE3ICKTPONUTE, STeKTpoNUTHICCKas AHCCOLMALIS, OKHMCITUTES, BOCCTaHOBHTEIIb, CKOPOCTS
XHUMITUECKOH PeaKLuH, XiuMUTeckoe PABHOBECHE), TEOPHH U 3aKOHET (Teopust xumugeckoro CTPOCHUS OpTaHHYECKIK
Bemects A.M. Byrnepoza, TCOPHSA BIIEKTP ONUTHIECK Ol AUCCOLMANUH, NEPHOAMICCKUH 3aK0K AW Menneneesa, 3axon

CHUMBOJIMYE CKHUIT SA3BIK XUMHH, @arc’ronomqecrcne CBEIIEHUS O CBOfICTBaX, CocCTaBe

]

£

1.73 | TIP3. chopmuposarHoCcTE YMCHUH BRISBIIATE XapaKTepHEIe IPU3HAKY 1 B3aUMOCBS3E H3ydeHHEIX TOHATHH, IPUMeHsTh

COOTB CTCTBYIOIIHE ITOHSITHS IIpH O CaHUK CTPOCHHUS U CBOMCTB HCOPraHUYEeCKUX 1 OpraHMyeckux BEIICCTB U UX
HpeBpameHHﬁ; BLIBIIATH B3aUMOCBS3EL
CCTGCTBGHHOHﬁy‘IHbIX TIpEIMETOB;

XAMHUYECKUX 3HAHMIA C IIOHATUSIMU 1 IpEaCTaBIECHUSIMU Apyrux

1.74 | I1P4. chopmuporanHOCTE YMCHHIH ucI
TCOPETHIECKOM M TIPUKTaAHOH XiMuy
denon, Popmansaeruy, YKCYCHas Kkuc
U3BECTH, IMThEBAS coma 1 JpYTHUX),
XUMITIECKHX PeakLUui, 06bACHATS K

1.75 [ 1IP5. chopMupoBanmocTs YMEHH# ycTa

1.76 | ITP6. Bnagenue OCHOBHEIMH METONaMH

1.7711P7. chopmupoBanmocTs, YMCHuIt mp

1.78 | IIP8. chopmuporannocTE YMEHH,

H IUIAHUPOBATh 1 BRITONHATE XUMHICCKUHA 3KCIEpUMERT (npepamienus OPTaHHYECKUX

BCIUCCTB IIPH HarpeBaHmy, TONyYeHNe STHITeHa U U3ydeHe ero CBOMCTB, Ka9eCTBeHHbIE PCaKImM Ha ambaerumsr, Kpaxmai,
YKCYCHYIO KHCIIOTY; AeHATYpaIHs Gerk
obMena, onpexensTs Cpeny BOMHBIX
KaTHOH aMMOHHUS; pemaTs 9KCIIepH
TIPABUIIAMH TEXHHKH GE€30MaCHOCT
besynerate! XumMugeckoro 9KCIIEp
BBIBOJIBI HA OCHOBE 3THX Pe3yIbTaTOB;

OB IIPH HATPEBAHNH, IBETHBIE peaKImy 6enxos; mposouTs PEAKIMH HOHHOTO

PacTBOPOB, KAYECTBEHHbIC PEAKITHN Ha cynsdar-, kapGonar- i XJIOPU-aHWOHEL, Ha
MCHTAILHEIE 3a/1a9H 110 Temam "MeTams” 1 "Hemeramm") s COOTBETCTBHH ¢

M 1IpH OGpalIeHuHy ¢ BemecTnamy H 11a60paTopHEIM 060pynoBanyenm; IPENCTaBIATE
MIMEHTa B hopMe 3amHcH ypasHemmit COOTBETCTBYIOMKX peaKimit 1 dopmymmposars,

1.79 [ I1P9. chopmuporanmoCTS YMCHU aHaIU3UPOBATH XUMHYECKYIO HHbOpManmo, TOTIY9aEMYI0 M3 Pa3HEIX HCTOYHIKOR

(cpencTs MaccoBoit uHbOpMamT, ceTs

Wnreprer u apyrue);

1.80I1P10, chopmupoBanHOCTS YMEHHUIA cobimonats TIpaBUIIa SKOMOTHYECKH LienecoobpasHoro nosenenms o OBITY 1 TpymoBoit

1.81|TIP11. nna obyJaromixcs ¢ OTPaHIMEHHEIME BO3MOXKHOCTSIMIL 3IOPOBB: chopMupoRanHOCTS YMCHHUS IPUMEHSITE 3HAHMS

00 OCHOBHEBIX JOCTYOHBIX MCTOLaX IIO3HAHUS BEUICCTB 1 XHMHAYECKHUX HBHCHI/H‘&;




1.82|IIP12, copMupoBanmocTy YMeHuit cobmrogaTs TIPABHJIA TTONE30BAHKSA XHMUTeCKof HOCYynoi 1 naGopaTopHsm

OGOpy,Z[OBaHPICM, a Takoke TIIpaBuIa 06paH.ICHI/ISI C BEIISCTBAMU B COOTBETCTBHU ¢ UHCTPYKIHUAMH I10 BBIIIOTHEHUIO
Ha60paTOpHLlX XHMUYECKHX OIIBITOB;

’ Koﬁ

Haumenoranue Pa3aenor u Tem /Bun 3ansTys/

]

Cemecrp / PesyanTars Jlutepatypa
3aHATHR Kype o0yyenns H 31
pecypcnr
Paznen 1. Hpenmer OpraHnyYyeckoi Xummuy, Teopust xumnyeckoro VIal.1-
CTPOEHUS OpraHnYecKmx CoeMHEeHHIT VIIx3.7,
VKxnl.1-
VKn2.5,
YPnl.1-
VPr2.8,
IIP1-ITP12

1.1 Hpeamer oprarmueckoi XUMUH: e8 BOSHUKHOBEHUE, PA3BUTHE K 1 J1.2712.1
SHAYCHHE B MOIYICHHN HOBEIX BEINECTB M MaTepHaIOB, Teopus J2.2
CTPOCHMS OPraHMYeCKHX COEMMHEHYIL AM Byrrepoga, eg 31
OCHOBHEIE TTOJIOKEHHS, CrpykrypHsie (opmynEr oprarmgeckux
BewecTs. ['oMomormsy, n3omepus. XuMudeckas cBssp g
OPraHMYECKHX COEIHHEHHSX — OIMHAPHEIC M KPATHEIE CBs3Y /Jlek/

12 Hpencrasnenmue o Klaccu(puKamm opranmaeckay BEIIECTB. 1 J1.2712.1
Homerxmatypa OPTaHMIECKHX COEIMHEHMIT (cucremaruueckas) u J2.2
TPHBHATLHBIE HA3BAHUS BAYKHEHILIX HIpecTaBuTeneit xuaccon C)|
OPraHMIeCcKuX Bemects /Jlex/

Pazpnen 2. Yraesonopoger VIIal.1-
VIIx3.7,
VKanl.1-
YKn2.5,
VPnl.1-
VPn2.8,
IIP1-TIP12

2.1 AJKaHbI: cocras 1 CTPOCHUE, TOMOIOTHYE CKITL PAx. Meran u sTag — 1 J1.2J12.1
TPOCTeHIIIIe MpecTaRuTe M AIIKaHOB: hM3HYecKye 1 XUMHYECKHE 2.2
CBOMCTBA (peakuuu SaMOIUICHUA U TOPEHMU), HaXOXIeHue B Ipupoye, 31
HOIYHCHHE U IpuMeHenwHe /Jek/

2.2 AJKeHEI: cocras CTPOCHHUE, TOMOIOTHYIeCKUEL pan. Ortunen u 1 J1.2712.1
NIPONMIICH — MpocTetinme UPCACTABUTENIN AIKCHOB: DU3MIecKme 1 J12.2
XUMHTIECKHE CBOMCTBA (PeaKiuy THAPUPOBAHHS, TaJIOr ¢HUPOBAHHS, )|
THAPATAUMH, OKHCIACHUS 1 TOMMMepU3aumm), omydenue 1
npuMenenue /Jex/

2.3 AJkagnens: Oyrammen-1,3 u MeTHnOyramuen-1,3; CTpOeHHUe, 1 J11.2J12.1
BAOKHEHIITNE XUMHYecKie CBOJCTBa (peakmus TTomuMepusanmm). 2.2
ITonygenue CHHTETIYECKOro Kayqyka u pesunsr /Jlex/ o1

24 AJIKHHEL cocTaB 1 0COOEHHOCTH CTPOCHIUA, TOMONOTHYIeCKIif pan. 1 JI1.2J12.1
Anerunen — TpOCTeHmmiA IpencTapurens AJIKHHOB: COCTaB, 2.2
CTpOCHHE, Gusuueckue u AUMUHECKUE CBOMCTBA (peaxumn a1
THIPHPOBAHMS, PalIOreHApOBAHNAA, THAPaTAIH, TOpeHus),

TOyCHHE U pHMenerue /Jex/

2.5 ApeHsl. Berzon; COCTaB, CTpoeHye, hpusnyeckue 1 XUMHYECKHE 1 J1.2J12.1
CBOMCTBA (peaximu FanoTreHUPOBAHHUA 1 HUTPOBAHUS), IONydeHHe 1 J12.2
Tpumenenue. ToxcuuarocTs apenop. I CHETIIECKaA CBA3B MeK Ty )
YTIEBOTOpomamu, HPHHANTIEXAITHMI K PA3IIHYHbIM knaccam /JTex/

2.6 Hpuponusie vcrounnkn YTIEBONOPOROB. IIpUponHsIif ras 11 1 J1.2712.1
TIONyTHEIE He(DTAHBIE razEr, Hedts 1 e npoucxoxaenne. Crocosr 2.2
liepepaboTku HeyTH: TIEPETOHKa, KPEKUHT (Tepmudeckuii, 31

KaTaINTHYeCKUH ), THp ofus, Iponykret nepepaborku Hedry, 1x
UPUMEHEHUE B TP OMEILLICHHOCTY 1 B Obiry. Kamennsrit Yrome u
[POLYKTBI €ro nepepaborku /Jek/




—

Paspen 3. Kncnopoucoaepmamne OPTaHM'eCKHe coenHeHus

V1Ixl.1-
VIIn3.7,
VKanl.1-
VKn2.5,
VPnl.1-
YPm2.8,
IP1- ITP12 ]

3.1 lpenensusre OHHOATOMHEIE cripTEr, Metanon g 9TaHOI: CTpoeHE, J1.2712.1
busmueckue » XUMHYECKUE CBOHCTRA (peaxym ¢ AKTUBHBEIMU JI2.2
MeTatamu, TaTOTeHOBOZOp OfaMH, TOpeHue), NpuMeHenme 21
Bonoponnsie cszu MEIy MONeKyTaMu crimpror Heticteue
MCTaHOIa 1 5TAHONA HA Oprarmsym 9CII0BEKa.

MHuoroaromurie CIUPTSL. DTUNEHT MK OIE | TIHLEPHH: cTpoenye,
dusndeckue XMMUYECKHE CRBOMCTRA (B3auMoneiicTrue co
IICTIOYHEIMI MeTamTamy, Ka9eCTBeHHAs peakius ga MHOIr0aTOMHEIe
conpter). Jleficteme ua OPTaHH3M denorexa. [Ipuvencrme
TIMUEPUHA U STHICHT KOs /T Tex/

3.2 Deron: crpocnue Monexynsl, busnueckue XHUMHUYCECKHE CBOMCTRa, J1.2712.1
Toxenunocts, berona. Mpumenenne denona /JTex/ JI2.2

31

33 Annnerunr;. (I)OpMaJIB}:[eI“I/I}.I, aneTanbueruy; CTPOCHHE, pUsHIecKe J1.2712.1
1 XUMIECKHE CBONCTRA (peakimm OKUCIIEHHS 1 BOCCTaHOBIEHMY, 122
KaueCTBEHHbIE peakimm), HOIyYeHue u npumenenue /Jlek/ 31

3.4 OnHoocHORHEIE TpeNeNbHEIE Kap6oHOBEIE KHCII0TEL. MypaBrunas J1.2J12.1
YKCYCHAsI KUCJIOTBI CTPOCHHE, DU3MUECKHE K XHUMHYCCKHE CBOHCTRA 2.2
(cBoifcTBa, 06mMe AT KTlacca KHCIOT, peakims dTepuuKaLmn), 31
TOTYIEHNE U IpUMeneHe, Creapunosas i onennonay KHCIIOTHI Kak
TIpeacTaBuTENM BRICIIIIX KapOOHOBEIX KHCTOT Mb1a kax comu
BBICIINX KapGOHOBEIX KHCII0T, HX Moromee geficTeme /Jlex/

3.5 Cnoxurre SOHUpEL Kax TIPOU3BOAHEIC KAPOOHOBBIX KHCIOT, I HUAPOIN3 J1.2J12.1
CHOXKHBIX 3 upoB. Kupsr, I'unpomus KHUPOB. IIpuMenenne JKHUPOB. 2.2
Bronormueckas POJIE XUPOB /JTex/ 1

3.6 Yruesonst: cocras, KIaccuuramms yriesonos (MoHO-, - 1 J1.212.1
nonucaxapunsr). 'nrokosg — nIpocTeimii MOHOCaxapu; 2.2
0COBEHHOCTH CTpoeHmus Monexynsl, busudeckue u XUMHYECKHe a1
CBOHCTBa (B3anMozeiicTRyE o runpoxcunom mexu(Il), oxucenye
AMMHAYHEIM PACTBOPOM OKcrpa cepebpa(l), BOCCTaHOBIICHKE,

Opoxkenne TITIOKO3KI), HAXOXK/ICHHE B HPUpPOZE, IpUMeHerNe,

6ronorraeckas poyp. DorocunTes. Gpykrosa xax H30MEp TIIOKO35I

Kpaxman n nemmonosa xax TIPUPOIHBIE momaMepst. Crpoermue

Xpaxmana v nemmonosst. dusugeckue u XUMHYECKHE CBOMCTRA

Kpaxmana (rugponms, Ka9eCTBeHHAA PEaKIus ¢ Honom) /Jex/

Pazpen 4. A3oTcoxep:xamue OpraHmviecKue coeuuenus VIIxl.1-
YIIn3.7,
YKnl.1-
YKn2.5,
VPnl.1-
VPnr2.8,

IIP1-T1P12

4.1 AMMHOKHCIIOTHL Kak aM(poTepHEIe opranmyecKme COCZTMHEHH, J1.2712.1
DPusnaeckue u XUMIIECKHE CBOMCTBA AMIHOKHCTOT (Ha npumepe J12.2
rminuHa). Buonornyeckoe SHAYEHHE aMUHOKHCIIOT, Terrtuner /Jlex/ 31

4.2 Benku xax TIPUPOTHEIE BEICOKOMOIICKYIISPHEIE COENMHCHMS, J1.2712.1
Hepryunas, BTOPHYHASA U TPETHIHAS CTPYKTYpa GenKos. 22
Xumuueckne CBOHCTBa Geykop: TUIPONH3, NenaTyparms, 21
KalCCTBEHHEIE peakumu Ha Gemy, OCHOBHEIe MOHSTHS X1MIH
BBICOKOMONEKYIAPHEIX coemmenmit: MOHOMEp, mouMep, CTPYKTYpHOE
3BCHO, CTENECHE TonmMMepusanmm, cpeamss MOJIEKYIIIpHas Macca.

OcHoBHbIE MeTOREI cHETE3a BEICOKOMOICKYMSPHBIX COETUHEHIL —

TIONIIMEPH3AIHS 1 TIONMMKOHAEH A /JTex/

Pazpnen 5, Teoperuueckne OCHOBBI XUMHH VIInl.1-
VIIn3.7,
VKanl.1-
VKn2.5,
YPnl.1-
VPn2.8,

IIP1- TIP12




5.1

Xumiraeckuit onement, ATOM. Sapo aTOMa, M30TOMNEI, OeKTporHas

J1.1J12.1
obosouxa. Dreprermuecckre YPOBHH, IOTYPOBHN. AToMHEIe 2.2
opburamy, s-, p-, d- SIIEMEHTEL. OCOGEHHOCTH bacnpenenenus 2
SJICKTPOHOB 110 OPOUTATIM B aTomax SIIEMEHTOB LIEPBBIX IETHIPEX
TIepHONOB. DneKTpoHHAs KOH(UTyparus atomos. /JTe/

5.2 Iepnommaeckuii 3aKoH u lepronuueckas CHCTEMa XUMUYEeCKUX JI1.1J12.1
onementoB J1.M. Menneneena, Cas3n Tlepuoanyeckoro 3akoxa u JI2.2
Hepuommaeckoit cucremsr XMMHIECKHX dMeMeHTOB JI. 11, o2
Menpeneesa ¢ COBPEMERHOI Teopueit cTpoerms aTOMOB,
3aKOHOMepHOCTH H3MeHeHs CBOMCTB XHMUYECKHX BIIEMEHTOR u
00pasyeMbIx umu mpocTrx 1 CILOXHBIX BEIIECTB 110 TPyIIaM 1
TIepHofaM. 3HaUYeH e epHoIMYecKare 3aKOHa B PA3BUTUY
Haykn /Jlex/

53 OCHOBHEIE TOHATHY XumuH. Bermecto, Atou. Monexyna. IIpoctere JI1.112.1
H CIIOXKHBIE BellecTsa. Bemecrsa MOJIEKYJIIPHOIO U J2.2
HEMONCKYIAPHOrO CTpOeHUs. XuMueckue 3HAKH 1 HOpMyIIEL, 32
OtHocurensHbre atomuas 1 MOJIeKynapHas Maccsl, Komraecrro
Bewecta. /Jlex/

54 OCHOBHEIE 3aKOHEI Xy, 3aKOH MOCTOSHCTRE COCTaBa BelecTna. J1.1012.1
3aKOH COXpaHEHUS MacChT BCINECTB. 3aKOH COXpaHeHMs 1 J2.2
TIPEBPALICHIS SHEPT UK TIPH XUMUYCCKIX beaxuusx. 3axon Asorampo 2
1 CJTENCTBYSA U3 Hero. Pemenne 3amaq, /Jlex/

5.5 Crpoenne Bermecrza, XuMUecKas CBA3E, Buner xumudeckoif caasn J1.1712.1
(xoBanenTHas HENonApHas ¥ IoMsIpHas, HOHHAs, MeTauaeckas), 2.2
Mexauusmer 06pasopamms KOBANEHTHOH XHMHYECKOI CBI3H 22
(0OMEHHEIIT 1 AOHOpHO-aKNenTopHEIL). Bogoponmas CBSI3b.

Banenrnocrs. OIIeKTPOOTpUIATENEHOCTE, Crenens oxucnenmys, Howsr:
KaTHOHEI ¥ aHHOHB! THIIBI KpHCTATHIeCKIIX perérox. 3asucumocts
CBOHCTBA BEIIECTB OT THIA KPHCTAIINYeCKOH peméTn /Jex/

5.6 ATperatHsle cocTOS IR Bemects. OcoGeHHOCTH CTIPOEHUs Ta30B, J1.1J12.1
KHIKHX ¥ TBEPIEIX BemtecTs. Yncrpre BCILIECTBA U CMECH, 2.2
Tomorennsie u TeTeporennsle cMecu. CocTas cmecei, TonsTre 0 22
AUCTIEPCHBIX cucTemax. MeTuHHEE 1 Komronausle pactsopst. /JTex/

5.7 Jlaboparopuas paGora Nel: Monyyenwe, cobupanue u J1.1J12.1
bactiosnaBanue rasos. /Jla6/ 2.2

22

5.8 Pacteopsr. PacteopumocTs Bemects, Hacrimenmrre, HEHACBIIEHHEIE JI1.1J12.1
1 IICPECHIITEHHbIE PACTBOPHI. 3aBUCHMOCTE PaCTBOPUMOCTH Ta3oB, J2.2
KHKOCTEH M TREPABIX BEIECTB OT PAa3NUIHEIX pakTOpor. Maccopas 2
AOII1 BEINECTRa B pacTBope, Pemrenne PacHeTHEIX 3anay,

Onextpomuriaeckas Aucconnanus. CHIbHEE 1 crabbe SIIEKTP OJIUTEL.
Cpena Bomaerx PacTBOpOB BemecTs: kucmas, HeliTpansHas, menoymas.
Peaxtuu nonHoro o6mexna, /TTex/
5.9 Jlabopatopras paGora Ne2: 2KecTKOCTS BOMEL M CIOCOBET ee JI1.1J12.1
yctpanenus. /JIa6/ 2.2
2
5.10 Xumudeckas peairs. Knacendukanus xammaeciix Peaximii B J1.1J12.1
HEOPraHN1eCKON M OPraHUYEcKON XMy, /TTex/ J12.2
22
5.11 Oxwucnnrensuo-g OCCTaHOBUTENbHEIE peakiuw. /Jlek/ J1.1J12.1
22
2
5.12 Cropocts peaxupm, eé 3aBHCHMOCTE OT Pa3IMYHBIX daxropos. J1.1J12.1
Ob6parumere peaxim. XuMudeckoe paBHOBecHe, ®akroper, J12.2
BJIMAIOIINE Ha COCTOSIHIE XUMHYECKOTo PaBHOBecus. IMpuanum JTe 92
Mlatense. /Jex/
3.13 JlaBoparopuas paGora Ne3: Brnsmne KOHIEHTPAIMH pearupyrommx JI1.1J12.1
BEIIECTB HA CKOPOCTE XHMUYECKO peakmun, /J1a6/ J12.2
22

Pasnen 6. Heopranmaeckas XMMH

VIxl.1-
VIIn3.7,
YKnl.1-
VKn2.5,
VPnl.1-
VPn2.8,
IIP1-IIP12




Knacendukargy HEOpranmy,
HeOpranmyecknx permecry,

Kucnors u OCHOBaHMA, KucnoTsr kax SIEKTPONHTEL px
Knaccuduxanus o

CCKUX CoeMmAem;, HOMCHKJ]aTypa JI1.1J12.1

122
22

SIEKTpOMUTHYe KOt AAcconuanmy. /Jex/

Conu u ux cBoltctBa. Comy kag Snexrponutsr. Comyg CpenHue,
KHCIIBIe M OCHOBHETE, Xnamugeckue CBOMUCTBA comef 5 CBETE TeopHu
SICKTPONUTHIECK Ol Arcconnanyy. Tunpomms conel. /Jlex/

6.3 Oxcumrr u nx CBOMHCTBa, Coneobpasyonmie Hecomeobpasyronye

OKeHEL. OCHOBHELE, aM}oTepHEIe 1 KUCIIOTHEI® OKCHppL,
Xumugeckye CBOCcTRa OKCHIOB. /Jlex/

Jlabopatopras pabota Neg: XuMmaeckue CBOHCTBA Kncnmor g 2 2 J1.1J12.1
OCHOBaHwui1 /J1a6/ 2.2
2
6.5 Jla6opatopras pabota Ne§: Xnumugeckye CBOHCTBA coneit /Jlag) 2 2 J1.1J12.1
2.2
32
6.6 Jla6oparopras pabota No6: Pa3mignyre CIIy9au runpommsa 2 2 J1.1J12.1
coueit /J1a6/ J2.2
2
6.7 Meramner, Honoxernue MeTtamnos B ITepuommeckoi CHUCTEME 2 2 J1.1J12.1
XUMHYECKHX 3IIeMEHTOR A Menneneega. Ocobennocty CTPOEHUs J2.2
SJIEKTPOHHEIX 060I0YeK 8TOMOB MeTaItos, O6mue bmugeckue 92
CBOCTBA MeTammog, Craer Meranos SHCKIpoxmwmecmH pan
HanpsokeHuit Metamog, Xumugeckue CBOUCTBA BaykHe X MeTamop
(Watpwmit, kammii KaIbIIH, Marnui, amomummis LHHK, XpoM, xerezo
MEJIb) 1 UX coenumenyi;. O6mue crioco6y; omygenus Merannog
Tpumenenye merammon B GHITY ¥ TexHuKke /Jex/

6.8 Hemeramngr, Honoxenue HEMETa108 B ITepromaeckon CHCTeMe 2 2 JI1.1J12.1
XHMHYIECKHX JIEMEHTOR H.H. Menzneneepa 0Co0eHHOCTH CTpoeHus 2.2
aTOMOB. DH3HYECKHE CBOCTRy HEMETAILIOB. AmoTpoms 2

6.9 Jla6opatopras pabota Ne7: Xumudeckue ceoficrpa TIPOCTEIX 2 2 J1.1712.1
BCIICCTB — MeTAoB 1 HemeTannos /JIa6/ J2.2
22

6.10 JlaGoparopuas pabora Ne8: T CHETHYECKas CBs3p MEXIy xmaccamy 2 2 J1.1712.1
L HeOpraHnYeckux coemumeni /T1a6/ J2.2

Hpunaraerecs OTAECIbHO

6.1, Pexomennyemas JIITepaTypa
6.1.1. OcHoBHax JIATepaTypa
ABTOpEL, COCTaBUTENH 3arnaBue , I/I3JIaTCJILCTBO, Tox




JIL.1 | O. C. Tabpuensm, I T Fabpuensn, O. C. Xuvms: 115 Knace: 6a3oBbIit yposers: Mockaa : Hpoceemenue, 2024
Octpoymos, C. A. SJIEKTPOHHAs (hopMa yueGrura
Crazxog
J12 1O.C.T abpuensm, U, T, Ta6puensy, O. C. Xumust: 10-i Kirace: 0a30BEIii YPOBEHB Mockea : Ilpoceemenwne, 2024
Octpoymos, C. A. * 9ICKTpoHHas BopMma yueGHmKa
Crnanxon
6.1.2. lonomuurenpmas JIMTEpaTypa
ABTOpSI, cocTaBmTeH 3arnasue Wsnatentctro, rox
JI2.1 | Xomuenxo IT. O6mast xumust: ocobue AL CPENHECIISLMATBHOTO 00pa30BaHns Hosas Bonma, 2021
ABTOpEI, cocTaBuTEH 3arnasue Wsnatenscro, rox
J22 [H. IO. Yeprukosa Xumus B ocTymaom H3NOKeHHY : YaebHoe nocoGue mus CIIO Canxr-Tlerep6ypr : Jlams, 2023

6.2. DuleKkTpoHHBIE y4eOHbIe n3nannsa u JJICKTPOHHbIE 06PA30BATENbHEIE pecypcer
31  |Oprannueckas xuvmg (1 monyronue) https:/featkchkalova
my.sharepoint, com/.f'/g/personal/chemenko__eatkga_online/quPA YRsjztDgfuB2x 7n49‘EBoch5XGa_2lfM7g’nvl VOxg?e=mzsQby

92 |Heopranmuecras xumus (2 monyropue) https:/featkchkalova

my.sharepoint.com/f “/g/personal/chern enko_eatkga_online/E, SObRCsGOfidArSKo3 bzQ41MBJ221c008 Wy3z
mNoWrS_0Q?e =4DqFOf

6.3.1 JIunensuonmoe u CBOOOAHO pacpocTpansiemoe IPOrpaMmHoe oGecniedenue, B Tom umcire OTe4eCTBEHHOro
TIPOM3BOACTRA

6.3.1.1 | O6pasoBarensuas matpopma D5C "Jlans"

6.3.1.2 |HIU MOHHTOPMHIA Ka4eCTBa poheccroransHoro 00pazoBarms
6.3.1.3 [ Microsof Teams Office 365
6.3.1.4| 000 «Muremnexny - nabopatopus MMIIC

6.3.1.5 | Dnexrponnas 6ubmmorexa-Enunoe oxio A0CTyna K 00pa3oBaTeNLHEIM 1 HH(DOPMAIMOHHEIM pecypcam
http://window.edy. ru/catalog/

6.3.1.6 | O6pasosaTensani 1opTan Attps.//nauka.club/
6.3.1.7| MK Hnargopma "Cdhepym"

6.3.2 Ilepeuens PO} ECCHOHANBHEIX (a3 AAHHBIX X HH(OPMALMOHKDBIX CIIPABOYHEBIX CHCTEM

6.3.2.1 | Onexrponmas 6ubmmorexa MT'TY A MI'TYTA: OnexTporHOE XPaHHIHINE Y4eOHOM JOKyMeHTAIY
http./istorage. mstuca. ruftemi ui

6.3.2.2 | Dnexrponmnmie nocobus EATK

6.3.2.3 | CBOGOHETH OHJIAHH-PeNIakTOp TeKCTOB, TabMHI, DpesenTarruit https://docs.yandex.ru/
6.3.2.4 | O6pasosatempHbit TOpTan wayka hitps.://nauka.club/

6.3.2.5 | Equnas KOMTeKLHS M pOBEIX 06Pa30BATENLHEIX pecypcos http://school-collection.edu.ru/catalog/

6.3.2.6/000 «HUH MOHHTOPHHIA Ka4€CTBA IPODECCHOHANBHOMO 00pa3oBaHms) (I/IHTepHeT-TpeHa)KepH) https ://training.i-exam.ru/

Peamuzarmsr nporpanmp ApeaMera «XuMusy Tpebyer Hammmg y4e0HOro kabunera i XUMHMECKOH TabopaTopym.
Obopynoranue y4ebHOTro KaGuHeTa:

- TIOCA/TOYHEIE MecTa 110 KOIHYCCTBY 00ydaroruxcs:;

- paboyee mecro NpenonaBaTens;

- KOMILIEKT y4e0HO-HATIISUIHEIX nocobuii;

- MapKepHas mocka

Texumaeckne cpencrea 00yIenus;

- KOMIBIOTED C NUIIEH3HOHHBIM TIPOrpaMMHBIM OOecHeueHHeM 1 BBIXOZ10M B HHTepHer;
- MyJIbTHMe/Ha IpOeKTop.

Xmvudeckas naboparopus mis NPOBENCHUS IPAKTUIECKIIX paboT ykommrexkTopana Heobxommmoit CICNNaNU3NPOBAHHON

- 8. METOIMYECKHE Vi




" YCTHBIE U ITUCEMeHHEe ONpPOCEI;

- ¢ponTanpHEE HHIMBULYaIEHELe Gecenpr, AMCKycCHs;

- BEITOITHEHHE TeCTOREIX 3aNanmit ¢ HCIONB30BaHKEN HporpamMmuoro momyss "Tecr-KOHCprKTop”
- 3aIaHUS Ipobmemuoro Xapakrepa;

" 3a71aRMA I IpoBeenns 00s3aTeBHbIX Ta6opaTopHsrx pabor JIP1 -JIPS;

TEXHOJIOTHIA,




