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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; ®I'OC CIIO cnemumanpaoct 15.02.08
TexHoIOrusl MalIMHOCTPOEHUS;, Y4€OHOTO IJIaHa
crienmanbHOCTH 15.02.08 Texnonorus
MaIlIMHOCTPOEHUS;, C YYETOM IPOTrpaMMBbl
o011eo0pa3oBaTeIbHON yUeOHON AUCHIUTIIHHBI
«Xumusy 175 mpodeccuoHaNbHBIX 00pa30BaTEIbHBIX
opraHu3zaiuii, 0100peHHor Hay4yHo-mMeroandeckum
coBeToM llenTpa mpodeccruonanbHOro 06pa3oBaHus
OI'AY "®upo" u peKOMEH1I0BaHHOW JIJI pean3aiuu
OCHOBHOU IIpodeccroHaIbHON 00pa3oBaTeIbHON
nporpammsel CITO Ha 6a3e 0CHOBHOT'O O0IIETo
00pa3oBaHuUs C MOJyYCHUEM CpeTHEr0 0Opa3oBaHUsI.

No Pazpaborunx ®UO

1 Ilepenusiko 'anmuna BacunbeBHa
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1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI

BOJ1.08 XUMUSI

1.1. ObsacTs npuMeHeHus padoueil nporpammsbl (PII)
PII sBnsieTcst 4acThiO MPOTPaMMBbI OJITOTOBKH CIICIIUATMCTOB CPEIHEr0 3BEHA 110
crietianabHOCTH 15.02.08 TexHoM0THsI MAaIIMHOCTPOCHUS.

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
BOJ1.00 ba3oBbie 0011e00pa3oBaTeIbHbIC TUCITUTLINHEI.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA

JTUCIUIIIMHBI:

PesynbTarsl
OCBOCHMS
JACIUTIIAHBI

Ne
Pesynprara

DopMUPYEMBIN PE3YIHTAT

JIndyHOCTHBIE
pe3yJIbTaThI

1.1

POCCUHCKYIO TPaKIaHCKYIO UJICHTUYHOCTbh, MaTPUOTHU3M,
YBa)X€HUE K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHou, ropaoctu 3a CBOM Kpai, cBO Ponnny,
MPOIIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapo/ia
Poccun, yBaskeHue rocy1apCTBEHHBIX CUMBOJIOB (Tepo,
¢bnar, rTuMH);

1.2

IPAXKIAHCKYIO MO3UIMIO KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUMCKOI0 OOIIECTBA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIEC TIpaBa 1
00s13aHHOCTH, YB)KAIOIIETO 3aKOH U MPABOIOPSIOK,
00J1a1a10111eTO YYBCTBOM COOCTBEHHOTO JJOCTOMHCTBA,
OCO3HAHHO MTPUHUMAIOIIETO TPATUIIMOHHBIC
HaIlMOHAJIbHBIC U 00IIIEYEIOBEUCCKHNE TYMaHUCTUUECKUE
U IEMOKPATUUECKHE [IEHHOCTH;

1.3

TOTOBHOCTH K CTy>kKeHUI0 OTEUeCTBY, €TI0 3alllUTE;

1.4

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11ECTBEHHO! NPAKTUKH, OCHOBAHHOT'O HA TUAJIOTe
KYJIBTYp, @ TAKXKe Pa3IMUHbIX POpM 0OIIECTBEHHOTO
CO3HAHMsI, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM
MUDE;

1.5

c(hOpMHPOBAHHOCTH OCHOB CAMOPA3BUTHS U
CaMOBOCTIMTaHMS B COOTBETCTBUH C OOIICUETOBEYECKUMU
[EHHOCTSIMU U UJeallaMH IPakIaHCKOTO OOIIeCTBa;
TOTOBHOCTh M CLIOCOOHOCTh K CAMOCTOSATEIBHOM,
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TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJACHUE B MOJUKYJIBTYPHOM
MHPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMU JIIOABMHU, TOCTUTaTh B HEM B3aMMOITIOHUMAaHHS,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CTIOCOOHOCTh TPOTHBOCTOSTH UICOJIOTUH
AKCTpEMHU3Ma, HallMOHAIN3Ma, KceHohoouu,
JTUCKPUMMHALIMY TIO COLUAIIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETaTUBHBIM COILIMAJILHBIM SIBJICHHSIM;

1.7

HABBIKH COTPYJIHUYCCTBA CO CBEPCTHUKAMU, JETHhMHU
MJIQJIIIEr0 BO3PacTa, B3POCIBIMH B 00Pa30BaTEIbHOM,
00IIeCTBEHHO T0JIE3HOH, YUeOHO-HCCIIEI0BATEIBLCKOM,
MPOEKTHOM M APYTHX BUAAX ACITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHUI0, Ha MIPOTSHKCHUH BCCH JKU3HU;
CO3HATEJIbHOE OTHOIIICHNE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHON
npo¢eCCUOHAILHON U OOIIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETHYECKOE OTHOMICHUE K MUY, BKJIFOUAsT ICTCTHKY
ObITa, HAYYHOT'O U TEXHHYECKOr0 TBOPUYECTBA, CIIOPTa,
00IIeCTBEHHBIX OTHOIIICHHI;

1.11

NPUHATHE U pean3aIuio IIEHHOCTEH 3J0pOBOTO 1
0e3omnacHOro oopasa >KM3HU, TOTPEOHOCTH B PU3UUECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN AESITETbHOCTHIO, HEMPHUITHE BPEIHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE
K (pU3nYeCKOMY U MCUXOJIOTHYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYyTHX JIIOJICH, YMEHHE OKa3bIBaTh
MEPBYIO MMOMOIIIb;

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX
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npo0bJieM;

1.14

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIILICHHUS,
[MOHWMAaHHS BIIUSIHUS COLMAJIbHO-3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOTHOU U COLIMATIBHOM
Cpelibl; IPUOOPETEHHE OIBITa KOJIOTO-HATIPABICHHON
NEeSATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATE LICIIN
ACATCIIBHOCTHU U COCTAaBJIATD IIJIaHBI ACATCIIBHOCTH,
CaMOCTOATCIBbHO OCYHICCTBIIATL, KOHTPOJIHUPOBATDL U
KOPPCKTHUPOBATH ACATCIIbBHOCTL, UCII0JIb30BATh BCC
BO3MOJKHBIC PECYPCHI AJIA JOCTHKCHUA ITOCTABJICHHBIX
LeJieu u pcain3anuu IjIaHOB ACATCIbHOCTH, BI:>I6I/IpaTB
YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYallHAX;

2.2

yMEHHUE TPOTYKTUBHO O0IATHCSA U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JCSATENBHOCTH, YUUTHIBATh
MO3UITNH JIPYTHX YUYACTHUKOB JCSATEIHLHOCTH,

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;

23

BIIaJICHUE HAaBBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCJIeI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH,
HaBBIKAMH pa3peIIeHus Ipo0iieM; ClIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOUCKY METOJIOB
pelIeHNs MPAKTHYSCKUX 3a7a4, MPUMEHEHHUIO Pa3IUIHbIX
METOJIOB TTIO3HAHUS;

2.4

TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIIbHON
MH(POPMAITMOHHO-TI03HABATEIHHOMN S TEIBLHOCTH,
BKJIFOYAsi yMEHUE OPUEHTUPOBATHCS B PA3ITUYHBIX
WMCTOYHHUKAX WH(POPMAIIUU, KPUTUIECKH OICHUBATDH U
HHTEPIPETUPOBATH UHHOPMAITHIO, TIOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pCIICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMIOEHUEM TpeOOBaHUM
HPTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M STUYECKUX HOPM,
HOPM HH()OPMAIIMOHHOM 0€30IaCHOCTH;
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2.6

YMCHHUC OIIPCACIIATh HASHAYCHUC U (bYHKI_[I/II/I Pa3JINYHBIX
COLMMAJIbHBIX HHCTUTYTOB,

2.7

YMEHHE CaMOCTOSITENBHO OLICHUBATh U IPUHUMATh
pELICHMs, ONPEACIIAIOIINE CTPATErUI0 TOBEICHUS, C
YYETOM T'PAKIAHCKUX U HPDABCTBEHHBIX LIEHHOCTEM;

2.8

BJIAACHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO,
JIOTUYHO U TOYHO H3Jiaratb CBOIO TOYKY 3PCHU:I,
HCIIOJIB30BATh aACKBATHBIC A3BIKOBBLIC CPCACTBA,

2.9

BJIaJICHUE HABBIKAMU MTO3HABATEIILHON PeQIICKCUHU KaK
OCO3HAHMS COBEPIIAEMBIX ICHCTBUM U MBICITUTEIIBHBIX
MPOILIECCOB, UX PE3YILTATOB U OCHOBAHHH, TPAHUI] CBOETO
3HAHUS ¥ He3HAHMS, HOBBIX ITI03HABATCJILHBIX 3aJ1a4 U
CPEJICTB X TOCTUKCHUSI;

IIpenmeTHbIe
pe3yabTaThl

3.1

c(OpPMHUPOBAHHOCTh NIPEACTABICHUI O MECTE XUMHH B
COBPEMEHHOW HAYYHOM KAPTUHE MUPA; TOHUMAHHUE POIU
XUMUH B (POPMHUPOBAHUH KPYTro30pa U (yHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS TPAKTUYECKHUX
3az1ay;

3.2

BJIaJICHUE OCHOBOIIOJIAraIOIUMU XUMUYECKUMU
IIOHATUSAMU, TEOPUSAMU, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOU TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

33

BJIaJICHUE OCHOBHBIMU METO/IaMH HAYYHOTO MO3HAHUS,
UCIIOJIb3yEeMBbIMH B XUMUH: HAOJIO/ICHNE, OTIMCAHHE,
U3MEpEHUE, IKCTIEPUMEHT; yMeHnEe 00pabaThiBaTh,
OOBSCHATH PE3yIbTATHI MPOBEICHHBIX OIBITOB U JCNIaTh
BBIBO/IbI; TOTOBHOCTH U CIOCOOHOCTH MPUMEHSTh METOIbI
MO3HAHUS MPU PEUICHUH NMPAKTUIECKUX 33]1aY;

34

c(hOpMHUPOBAHHOCTH YMEHUS JaBaTh KOJTMYCCTBCHHBIC
OIICHKHU ¥ TIPOBOJUTH PACUETHI MO0 XUMUIECKUM
dbopmynamM U ypaBHEHHSIM;

3.5

BJIAACHUC IIpaBUJIaMH TCXHUKHU 0e301acHOCTH IIpu
HUCIIOJBb30BaHUN XUMHUUYCCKHUX BCIIICCTB,

3.6

c(hOpMHUPOBAHHOCTH COOCTBECHHOM MO3UIIHH 110
OTHOIICHUIO K XUMHUYECKON WH(OPMAITNH, TTOTydaeMOi
13 pa3HbIX HCTOYHHUKOB.

B pesynbrare

Ne nunaxtu [@opMupyemas 1uakTudeckas euHUIIA
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OCBOCHHMS
JUCITUTUTHBI
o0yuaromuiics
JIOJKEH

YeCKOU
€ IMHULIBI

3HaTh

1.1

pPOJIb XUMHH B €CTECTBO3HAHUU, €€ CBA3b C IPYTUMHU
€CTECTBEHHBIMU HAYKaMU, 3HAUEHUE B KU3HU
COBPEMEHHOT'0 O0IIECTBA;

1.2

Ba)KHEHIIIFE XUMHUUECKHE OHATHS: BEIICCTBO,
XUMHUYECKUN IIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U
MOJIEKYJI, MOH, PaJNKaJ, aJTIOTPOTHS, HYKJIUIbI 1
M30TOIIBI, aTOMHBIE S-, p-, d-OpOUTaIN, XUMUYSCKAs
CBSI3b, IJICKTPOOTPHUIIATEIIBHOCTD, BAJIGHTHOCTD, CTCTICHD
OKHUCJICHUS, THOpUAM3aIus OpOuTase,
IIPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYJI, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIH 00bEM ra3000pa3HbIX BEIICCTB,
BEII[ECTBA MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS, KOMIJIEKCHBIC COCTMHCHHMSI, TIUCIICPCHBIC
CUCTEMbI, ICTUHHBIE PACTBOPBI, IJICKTPOJIUTHICCKAS JTUC

1.3

OCHOBHBI€ 3aKOHbI XUMHUM: 3aKOH COXPAHEHUS MaCChl
BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB,
[Tepnonnueckuii 3axoH [[.1. Menneneena, 3akoH I 'ecca,
3aKOH ABOrajpo;

1.4

OCHOBHBIC TCOPHUU XNMHH,

1.5

CTPOCHUA aTOMa, XUMHUYECKOHN CBA3H,
BJICKTPOJIUTUYECKON TUCCOLMALIMU, KACJIOT U OCHOBAaHUH,
CTPOECHUSI OPTAHUYECKUX U HEOPTraHUUYECKUX COCTMHEHUM
(BKJIFOYAs! CTEPEOXUMHUIO), XUMUUECKYIO0 KHHETUKY U
XUMHUYECKYI0 TEPMOJIMHAMHUKY;

1.6

KJIAaCCU(DUKAITNIO 1 HOMEHKIIATYPY HEOPTaHUIECKUX U
OpPraHUYECKUX COCIMHCHUN;

1.7

PUPOTHBIC UCTOYHUKHU YTIICBOJOPOIOB U CIIOCOOBI HX
nepepadboTKy;

1.8

BEIIECTBA U MAaTEPUAIbl, IIUPOKO UCIIOIb3yEMBIC B
IIPaKTHKE: OCHOBHBIC METAJLIBI M CILIABHI, TpaduT, KBapIl,
MHHEpAJIbHBIC YA00peHHs, MUHEPATbHBIC 1
OpPraHUYECKUE KUCJIOTHI, IIEJT0YH, AMMHUAK,
YIJIEBOIOPOIBI, (DEHOJI, aHUINH, METaHOJI, ATAHOJI,
STUJICHTIJIMKOJIb, TIULEPUH, (POopMabIeTH I,
aleTaabIerul, alleTOH, TIF0K03a, caxapo3a, Kpaxmall,
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KJICTYaTKa, aMUHOKHUCIIOTHI, OCJIKH, HCKYCCTBEHHBIC
BOJIOKHA, Kay4yKH, TJIACTMACCHI, )KHPBI, MbLJIa ¥ MOIOIIUC
CpEe/ACTBA;

YmMmeTn

2.1

HA3bIBATh: M3yUYCHHBIE BEIIECTBA M0 «TPUBUATILHOI WUITH
MEKIyHApOIHOW HOMEHKJIATypaMm;

2.2

ONPENEIATh: BAJICHTHOCTD U CTENIEHb OKUCIICHUS
XUMHAYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOU CBS3H B
COEIMHEHNSAX, 3aps/i HOHA, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, TUIl KPUCTAITINYECKOU PEIIETKH, XapaKTeP
cpeabl B BOJAHBIX PACTBOPAaX, OKUCIUTEND U
BOCCTAaHOBUTEIb, HAIIPABICHUE CMEIICHUS PABHOBECUS
10J1 BJMSIHUEM Pa3IUYHbIX (DaKTOPOB, H30MEPHI U
TOMOJIOTH, IIPUHAJIEKHOCTD BEIIECTB K Pa3HbIM KJlaccam
HEOPraHWYECKHUX U OPTraHUYECKUX COCAUHEHUN;

2.3

XapakTep B3aMMHOTO BIUSHHS aTOMOB B MOJIEKYJIaX,
THIIBI PEAKIIUN B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUHY;

24

XapaKTepU30BaTh: S-, p-, d-3JIEMEHTHI 110 UX TOJIOKEHHUIO
B [lepuonnueckon cucreme [[.1. Menneneena;

2.5

00IMe XUMHYCSCKHUE CBOMCTBA METAJIJI0B, HEMETAJIJIOB,
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX U OPTaHUYECKUX
COCIUHCHUI;

2.6

CTPOEHHUE U CBOMCTBA OPraHUYCCKUX COCIMHCHUM
(YrJIeBo10poI0B, CIUPTOB, (hEHOJIOB, aIbIACTH/IOB,
KETOHOB, KapOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHUCJIOT U
YIJIEBOJIOB);

2.7

O0OBSCHATD: 3aBUCUMOCTb CBOMCTB XMMHUYECKOTO
AJIEMEHTa U 00Pa30BaHHBIX UM BEIICCTB OT MOJIOKEHHUS B
[Tepuoauueckon cucreme [[.11. Menaeneena;

2.8

3aBUCUMOCTh CBOMCTB HEOPTraHUYECKUX BEIIECTB OT UX
COCTaBa U CTPOECHUS, IPUPOAY XUMHUUECKOMN CBSI3H,
3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKIIUU OT
pasTUYIHBIX (PAaKTOPOB, PEAKITMOHHON CITOCOOHOCTH
OpraHUYECKUX COCMHEHUN OT CTPOCHUS UX MOJIEKYI,

2.9

BBITIOJIHSTH XUMUYECKUN SKCIIEPUMEHT I10
Paco3HABAHUIO BAXXHEUIIIMX HEOPTAHUYECKUX U
OPraHUYECKUX BEIIECTB, MOJYYEHUIO KOHKPETHBIX
BEIIECTB, OTHOCSIIMXCS K U3YYEHHBIM KJlaccaM
COCIUHCHUI;
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2.10 MIPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyIiaM u
YPaBHEHUSIM PEaKIIni;

2.11 OCYIIECTBIISITh CAMOCTOSITEIIbHBIN TOMCK XUMHUYECKOU
MH(pOpMAIINU C UCTIOIB30BAHUEM PA3IUUHBIX
HMCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa);

2.12 HCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH IS
00pabOTKH U Mepeaul XUMUYECKOH HH(OpMaIuu U ee
MPECTABIICHUS B Pa3IMUHbIX opMax JJisi: MOHUMAaHUs
rJ100aIbHBIX MPOOJIEM, CTOSIIUX MEPE] YeTOBEYECTBOM:
AKOJIOTUYECKUX, IHEPTETUUECKUX U

CHIPbEBBIX; OOBICHEHUSI XUMUUYECKUX SIBJICHUM,
MPOUCXOISIINUX B IPUPOJIE, OBITY U HA TIPOU3BOJICTBE.

1.4. PexoMeHnayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE MPOIPAMMBI JUCHMILIUHBI:
MaKCUMaJlbHbIA 00beM yueOHOI Harpy3ku oOy4aromierocst 111 gaca (oB), B TOM yucie:
00beM ayIUTOPHOU yueOHOM Harpy3ku oOydJaroierocst 78 yaca (0B);

00BeM BHEAyUTOPHOM paboThl oOydaromerocs 33 gaca (oB).
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buabl yueOHoi1 padoThI O0bem
4acoB

MakcuMasibHBIN 00beM Yy4eOHOM HATPY3KHU 111
O0beM ayauTOpHOI Y4eOHOM HATPY3KH 78
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 0
IIPAKTUYECKUE 3aHATUSA 20
O0beM BHeayIMTOPHOI padoThl 00y4YaK0IIErocsi 33

[IpomexxyTounas arrecranus B popme "JluddepenmpoBannslii 3auet” (cemectp 2)

ctp. 11 n3 39




2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMIIHHbBI

HaumenoBanu Coaep:xanue yueOHOro MaTepuasa, TeOpeTHYECKUX 3aHATHH, |O0béM Ne ®opmupyemble Texkymmit
e pa3iesioB | MPAKTHYECKHUX 3aHATHH, J1a00pPaTOPHBIX Pad0T, CAMOCTOSAITEILHOM | 4aCOB | JUAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4arOMXCcsl, TEMATHKH HHAUBUYAJIbHBIX IPOEKTOB eIMHHIIbI JIMYHOCTHBIE,
MeTalnpeaIMeTHbIe,
npeaMeTHbIEe
1 2 4 5 6 7
Paznea 1 OO0mast u Heopranumyeckasi XUMMs 32
Tema 1.1 Iepuoauyeckuii 3akon I.U.MeneneeBa B cBeTe NMpeacTaBJIeHUH 0 2
CTPOEHHMH aTOMAa
3anstue 1.1.1 |OnexTpoHHOE cTpoeHue aToMa. XapaKTepUCTHKA XUMUYECKOTO 2 1.3 1.1,2.6, 3.1
Teopus 3JIEMEHTA Ha OCHOBE Nepuoandeckoro 3akoHa JI.M1.Menneneesa
Tema 1.2 Crpoenne BemecTsa
3anstue 1.2.1 |Tumbl XUMUYECKUX CBS3€H: HOHHAS KOBaJeHTHAas (TOJIApHAas - 1.5,2.3 19,2.1,3.2
IPaKTUYECKOE |HemoysipHas), MeTaJIMYeCKasi, BOJAOPOIHAS.
3aHsTHE
3anstue 1.2.2 |Yucteie BemecTBa 1 cMecH. JlucniepcHbie cucteMbl. Kitaccupukamnus 2 1.2 1.5,2.2,3.2
Teopus JUCIIEPCHBIX CUCTEM.
Tema 1.3 Bopa. PacTBopbl. JJ1eKTPOJINTHYECKAS THUCCONMAIUS
3anstue 1.3.1 |XapakTtepuctuka pacTtBopoB. MaccoBast 10J11 paCTBOPEHHOTO 2.10 1.10,2.3,3.4
IIPAKTUYECKOE |BemiecTBa. Pemenue 3a1a4 Ha MacCOBYIO IOJIFO pACTBOPEHHOTO
3aHsTHE BELIECTBA.
3anstue 1.3.2 |Teopus snexkrponutudeckoit aucconuanus. pH pactopa. Monubie 2 1.2 1.8,2.5,33
Teopus peakuuu. ['uaponus conei.
Tema 1.4 Kanaccndukanmnsa HeopraHu4ecKux coeiMHeHn .
3anstue 1.4.1 |Knaccudukamms Heopranudueckux coequHeHuid. OKCHIBI U UX 1.5 1.12,2.7,3.2
Teopus CBOICTBa
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3anarue 1.4.2 |Kucnotel n ux cBoiictBa. OCHOBaHUS U MX CBOMCTBA. 2 1.2 1.14,2.8,3.5
TEeOpHst
3anstue 1.4.3 |Conu 1 UX CBOMCTBA. DIEKTPOJIN3 COJIEH (CXEMBI PaCTBOPOB U 2 2.10 1.11,2.9,3.1 1.2,1.3,1.5,2.10,
MPaKTHYECKOe |paciuiaBoB cojeil). Perenne pacueTHbIX 3a7a4 Ha SIIEKTPOIIU3. 2.3
3aHATHE
Tema 1.5 3aKOHOMEPHOCTH NMPOTEKAHNS XUMUYECKUX PeaKkumi.
3anstue 1.5.1 |Knaccudukanus XMMUYECKUX peaKIuii. 3aKOHOMEPHOCTH UX 1.1 1.13,2.4,3.3
TEeOpHst MPOTEKAHUS
3anstue 1.5.2 |OKuUCIUTENHHO - BOCCTAHOBUTEIHHBIC PEAKIIH: COCTABJICHHE 2 2.5 1.7,2.3,34
MPAaKTHYECKOe |ypaBHEHUH AIIEKTPOHHOTO OanaHca.
3aHATHE
Tema 1.6 XuMHsi HEMETAJJIOB.
3anstue 1.6.1 |Hemetamtsl (rajgoreHsl, a30T, KUCIOPO YIIAEPO): OCOOCHHOCTH 1.1 1.9,2.2,3.6
TEeOpHst CTPOEHHUS aTOMOB, CBOMCTBA.
3anatue 1.6.2 |O06001eHNe 3HAaHUI XUMHYECKUX CBOMCTB HEMETAJIJIOB M MX 2 2.8 19,29, 3.1
MPaKTUYECKOE |COECIMHEHUM.
3aHATHE
Tema 1.7 XuUMHs METAJIOB.
3anarue 1.7.1 |[Mertamibl: cTpoeHUE, CBOMCTBA, IPUMEHEHHE. 2.7 1.6,2.4,3.2
TEeOpHst
3anstue 1.7.2 |O6mue crnocoObl MOTyYeHHs] METAILIOB (TTUPO, THIPO, 2 2.11 14,2.5,3.6
TEOpUst ANEKTPOMETAIUTYPrusi). MeTasuibl U CIUIaBbl, UCTIOJIb3yEMbIC B aBUA-
PaKETOCTPOCHHH.
3anstue 1.7.3 |KoMno3umoHHbIE MaTepHUalIbl: CBOMCTBA, CIOCOOBI IMTOTYYCHHUS. 2 2.11 1.15,2.1, 3.1
TEOpHst
3anstue 1.7.4 |KOMIO3UIIMOHHBIE MaTePUAIIbI :NIPUMEHEHUE. 2 2.11 1.2,2.2,3.1 1.1,2.11,2.5,2.7,
Teopus 2.8
Paznen 2 Oprannyeckasi XumMus 46
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Tema 2.1 OcHOBHBIE NOHATHSI OPTAHUYECKONH XUMHUM U TEOPUS CTPOECHUSA 2

OpPraHM4YecKuX coeMHeHMH.
3anstue 2.1.1 |[IpenmMer u 3agaun OpraHUYECKON XUMUU: KilaccupUKaIUsL 2 1.4 1.1,2.7,3.1
Teopus COEMHEHMM, BUJIbI XUMUUECKHX CBs3eH. Teopus ctpoeHus

A .M.bytneposa,1130mepust 1 U30MEPBL.
Tema 2.2 IIpenenbHbIe yIriieBOA0OPOAbI.
3anstue 2.2.1 |AskaHbl: HOMEHKJIATypa, COCTaB, CTPOCHHUE, CBOMCTBA, IPUMEHEHHE. 1.4 1.2,2.8,3.2
Teopus
3anstue 2.2.2 |BoinonHeHue ynpakHEHUH Ha COCTaBJIEHUE CTPYKTYPHBIX (OpMYII 2 2.1 1.8,2.9,3.3
IIPAKTUYECKOE |M30MEPOB M Ha3BaHUU IO CUCTEMATHUUYECKON U pallMOHAIbHON
3aHsTHE HOMEHKJIAaType 1o Gpopmysam U cocTaBiieHrne (OpMyJI IO Ha3BaHUSIM.

BrinosnHeHNe ynpaKHEHUI Ha COCTABIICHUE 1IETIOYEK IIPEBPAILICHUM.
Tema 2.3 HenpenenabHbie yriieBoaopoasbl. 10
3anstue 2.3.1 |AnkeHbl: HOMEHKJIATypa, CBOICTBa, MojlyueHue. Peakuus 2 1.6 1.4,2.4,3.2
Teopust nonumepuzanuu. [Ipasuno B.B.MapkoBH1KOBa
3ansarue 2.3.2 |AnkaaueHbl: HOMEHKIIATypa, CTpOeHUE. AJIKMHBI: HOMEHKJIATypa, 2 1.6 1.3,2.5,3.1
Teopus CBOMCTBA, MOJyYEHHUE.
3ansarue 2.3.3 |BpinosHeHne ynpa)kHEHUI HA COCTABJIEHUE LIETOYEK MTPEBPAILICHHUIA. 2 2.6 1.10,2.3,3.4
npakTuiyeckoe |Brrumcnenne no ypaBHEHHIO XMMUYECKON peakiiui 00beMOB I'a30B MO
3aHATHE M3BECTHOMY XMMHUYECKOMY KOJIMYECTBY OJHOTO U3 BELIECTB.
3anstue 2.3.4 |OcHOBHBIC HaNpaBieHUs MepepabOTKK MPUPOIHOTO ra3a. Kayuyku: 2 1.7 1.5,2.6,3.1
Teopus CBOMCTBA, IPUMEHEHUE.
3anstue 2.3.5 |O6006meHNe 3HAHUNA 0 XUMHYECKUX CBOMCTBAX HEMPEACTHHBIX 2 1.7 1.6,2.2,3.2 14,1.6,1.7,2.1,
IIPAKTUYECKOE |YIVIEBOJOPOIOB. 2.6
3aHsTHE
Tema 2.4 ApomMaTuyecKkue yrieBoaopoabl.
3anstue 2.4.1 |ApoMaTudeckue yriieBoJopo sl (apeHsl). beH3om u ero roMosnory. 1.8 1.7,2.1,3.1
TEOpUs Touryour: cBOWCTBa, IPUMEHEHHE.
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3anstue 2.4.2 |HedTs: cocTaB u cBolcTBa,ipuMeHeHne HePTenpoaykToB. OKTaHOBOE, 2 1.8 1.9,2.4,3.6
TEOpUs LeTaHOoe 4yKciia. ABHALIMOHHbIE OCH3UHBI.
3anstue 2.4.3 |HaxoxaeHue npakTHUECKOro BbIX0/1a MPOAYKTa peakuu (perieHme 2 2.2 1.2,2.3,34
NPaKTUYECKOE |TUIIOBBIX 3a/1a4).
3aHsTHE
Tema 2.5 Kucaopoacoaepxamue yriieBoaopoabl. 12
3ansarue 2.5.1 |CoupThl: CBOMCTBA, TPUMEHEHHUE. 2 2.12 1.11,2.7,3.5
Teopus
3anstue 2.5.2 |DeHonbl,anbaeruIb. KETOHBI: CBOMCTBA, MIPUMEHEHHE. 2 2.4 1.12,2.9, 3.5
Teopus
3ansatue 2.5.3 |KapOoHOBBIE KUCIIOTHI, CII0KHBIE A(UPHI: HOMEHKIIATYypa, CBOUCTBA, 2 24 1.9,2.8,3.1
Teopus MIPUMEHEHHE.
3anstue 2.5.4 |’Kupsl, kak Onoopranndeckue BemecTBa. CpaBHEHHE COCTaBa U 2 1.8 1.9,2.3,3.2
Teopus CBOMCTB PaCTUTEJbHBIX U )KUBOTHBIX JKHPOB.
3anstue 2.5.5 |HatypanbHble 1 UCKycCTBEHHBIE KUPbl. COBpeMEHHbIE TEXHOJIOTHU 2 1.8 1.2,2.5,33
Teopus IIOJIy4Y€HUs] UCKYCCTBEHHBIX KUPOB.
3ansatue 2.5.6 |Mblia: TBEpbIE U )KUIKHE: CBOMCTBA, MpuMeHeHre. COBpeMEHHbBIE 2 1.8 1.7,2.3,3.2
Teopus MOIOIIHE CPEICTBA.
Tema 2.6 YrieBoanbl.
3anstue 2.6.1 |YrineBoabl: MOHOCaXapybl AUCAXapUIbl, TOTUCaXapuabl (TJII0K03a, 2.9 1.15,2.2,3.3
Teopus pubo3a caxaposa, Kpaxma, HeJUII0103a). IPOBEIeHIE KaueCTBEHHBIX

peakuui.
Tema 2.7 A3oTcoaeprkanue yriesoa0poasbl.
3anstue 2.7.1 |AMUHBL: IEpBUYHbIE, BTOPUUHBIE, TpETUYHbIE. [ [prMeHeHne aM1HOB. 2.9 1.9,2.9,3.1
Teopus AHWINH.
3ansarue 2.7.2 |Amunokucnotsl. benku. [IpoBeaeHne kaueCTBEHHBIX peakLUi Ha 2 2.9 1.10,2.5,3.3
TEOpHs OenKu.
Tema 2.8 CuHTeTHYeCKHE BHICOKOMOJIEKYJISIPHBIE COeIMHEHM I 6
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3anstue 2.8.1 |IlomuMepsl U CHHTETHYECKHX BOJIOKHA:CBOWCTBA M CIIOCOOBI 2 2.12 1.13,2.1, 3.1
TEeOpHst MOJTyYEHUS UX.
3anstue 2.8.2 |PopMupoBaHUE MOHATHUS HKOJIOTHYECKOM KyIbTyphl. rpa — KOHKYpC 2 1.8 1.14,2.2,3.6 1.8,2.12,2.2,2.4,
MPaKTUYECKOE |IPOEKTOB «IKOJIECUCTBUEN. 2.9
3aHSTHE
3anstue 2.8.3 |O000mIeHNE 3HAHUN TT0 OPTAHNYECKON XUMHUH. 2 1.8 1.9,2.9, 3.1
TEeOpHst
TemaTnka caMOCTOATEIBLHBIX padoT
Howmep mo Bun (Ha3Banue) camocToATenbHON pabOThI O6bem
HOPSJIKY 4acoB
1 3arnonHeHne TabIHIIbI ¢ IPUMEPAMU TOMO, TETEPOTeHHBIX CMecei 2
BEIIECTB, UCIIOJIb3YEMbIX JJOMA.
2 [IpoBenenue nomMaIHero SKCIepUMEHTa MO MPUTOTOBIICHUIO 2
HACBIIICHHBIX, MEPECHIIIICHHBIX U HEHACKIIICHHBIX PACTBOPOB
(M3yueHue TEOPETUYECKOr0 MaTepHraa).
3 [IpoBeaeHue fOMaIIHETO SKCIEPUMEHTA: BhIPAIIMBAHUE KPUCTAILIIOB 3| 2
PacTBOPOB X COJIEH (MTPUTOTOBJICHUE HACKIIICHHBIX,
MEPEHACHIILIEHHBIX PACTBOPOB).
4 [IpoBeaeHue JOMaITHETO SKCIEPUMEHTA: BhIPALIMBAHUE KPUCTAILIIOB 3| 2
PacTBOPOB HX COJICH (TTOATOTOBKA OTYETA).
5 Omnpenenenue ¢ NOMOIIbIO MHAUKaTOpa pH pacTBopa oBoieit 2
(IpUrOTOBJICHHE IIKAJIBI HHAUKATOPOB).
6 Ompenenenue ¢ MOMOIIBIO HHANKaTOpa pH pacTBOpa oBoOIIIEH (OMBITHI, 4
MOATOTOBKA OTYETA).
7 ITonroroBka coobmienus o teme: «IIpupogHble U CHHTETUYECKUE 4
Kay4yKH: CBOMCTBA, IPUMEHEHUEN.
8 [ToaroroBka coobmieHuii Ha TeMy: "[IpupoaHbIe Ta3bl U KX 2

HCIIOJIb30BaHUE B OPraHUYECKOM CUHTE3e".
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9 [ToaroroBuTk coobIeHUs Ha TeMy: "Vcronb30BaHne apOMaTHUYECKUX 2
YIJIEBOIOPOOB B IPOMBIIIJIEHHOCTH .

10 [ToaroroBuTH COOOIIEHUE O BIUSHUH HA OPraHu3M (eHoIa 2

11 CocTaBHUTh CPAaBHHUTEIIbHYIO TaOJIUILy COCTABa U CBOMCTB KUJIKHUX U 2
TBEPIBIX KUPOB.

12 [ToaroToBUTE COOOIIEHNUS 00 MCIIOTH30BAHUH CIIOKHBIX YPHUPOB, 3
CIHUPTOB, )KUPOB B KOCMETUUECKOW MPOMBIIIIICHHOCTH.

13 Omnpenenuts Kpaxmail B IPOAYKTaxX NUTaHUs (Ka4ECTBEHHAs peaKLus 2
Ha Kpaxmain).

14 [ToaroroBuTs cooOIIeHUS HA TeMy: "Pob aMUHOKHCTIOT B 2
MoJ/IepKaHUU UMMYHUTETA YesloBeKa'.

BCEI'O:| 111

TemaTHuka HHAUBUAYAJBbHBIX IPOCKTOB

. UTO 3HAUUT SKOJOTUYECKH YUCTHIN 10M (KBapTupa)?

. [Tonnyuenue, cBOICTBA MbLIIa

. Koppo3zus MeTanmnoB: XuMudeckast U JIeKTPOXHUMHYECKasT

. JKeBarenbHas pe3nMHKa: M0JIb3a WIN Bpea?

. Cr1oco0bI 3aIIUTHI METAJUIOB OT KOPPO3UH.

. Hedp u ee mepepaboTka. Buasl cMa304HBIX MaTepHaIOB

. 4 TO Takoe OKTaHOBOE M LIETAHOBOE YKCIIa OEH3MHOB

. Hedp u ee mepepaboTka. Buasl aBUarimoHHOT0 TOTIIMBA

. BrlpamuBaHnue KpUCTaIIOB U3 PACTBOPOB COJIEH

. CoBpeMeHHbIE CTPOUTENIbHbIE MaTepPHAaJIbl B apXUTEKTYPE FOPOJIOB.

. [IonydeHue 1 CBOMCTBA OJCKOJIOHOB U AyXOB

. [IpuBecT npumepsl NOTYUYEHHS U UCIIOJIb30BAHUS B aBUACTPOCHUU «TE€PMETHUKOB
. [IpuBecTH mpuMepsl MOTYYEHHUS W UCIIOJIb30BAHUS B aBUACTPOSHUH CTEKJIOIUIACTUKOB
. [IpotykThl MUTaHUS KaK XUMHUYECKHUE COCTUHEHUS

. Uro obmiero Mexay KpaxMajaoM U BaTou?

2.3. CBsi3b IUIAKTHYECKHUX €IUHMII C PEAMETHBIMHU pPe3yJibTaTaAMM

03N L AW~

— = e e
DN B W = O O
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IIpeameTHbIE pe3yJIbTATHI

J_II/II[aKTI/IquKI/Ie C¢ANMHHIIBI

HNnaexcobl TeM 3aHATHHI

3.1 chopMUpPOBAHHOCTH MPEICTABICHUHN O
MECTE XMMHUHU B COBPEMEHHON HAYyYHOU
KapTUHE MUpa; TOHUMAaHUE POJIM XUMUU B
(opMHpOBaHUU KPyTo30pa U
(GYHKIIMOHATIBHOW TPaMOTHOCTH Y€JI0BEKa
JUISl pELIEHUS TPaKTUYECKUX 3a]1a4;

1.3 OCHOBHBIE 3aKOHBI XUMHUHU: 3aKOH
COXpPaHEHMSI MaCChl BEILIECTB, 3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTB,
ITepnonnueckuit 3axon I.11. Menneneesa,
3akoH ['ecca, 3akoH ABoraapo;

1.1.1

2.10 npoBOAUTH Pacy€Thl 10 XUMUYECKUM
dbopMyram U ypaBHEHUSIM pEaKIIUii;

1.4.3

2.8 3aBUCUMOCTb CBOVCTB HEOPTaHHUYECKUX
BELIECTB OT UX COCTABa U CTPOEHUS,
IPUPOAY XUMUYECKOH CBS3H, 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOU PEAKLIUU OT
pa3iInuHbIX (PAaKTOPOB, pEAKIIMOHHON
CIIOCOOHOCTH OpPraHUYEeCKUX COEIMHEHUIN
OT CTPOCHMSI UX MOJIEKYJI;

1.6.2

2.11 ocymiecTBIATh CAMOCTOSITENbHBIN
MOMCK XUMUYECKON MHPOPMAIIHH C
WCITOJIb30BAHUEM PA3TUIHBIX HICTOUYHUKOB
(cTIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHETA);

1.7.3,1.7.4

1.4 ocHOBHBIE TEOPUU XUMUU;

2.1.1

1.6 xmaccuduKaIuoo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHUN;

232
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1.7 npupoaHbIe UCTOYHUKH YTIEBOJIOPOIOB
U CITIOCOOBI UX TIepepadbOTKH;

234

1.8 BemecTBa U MaTEepUAIIbI, IIUPOKO
HCIIOJB3YEMbIC B TPAKTUKE: OCHOBHbIC
METaJUTbl ¥ CTUIAaBBI, TpaduT, KBaApII,
MUHEpaITbHBIC YA0OPECHNS, MUHEPATLHBIC U
OpraHUYeCKUe KUCIOTHI, HIEJI0YU, AaMMHAK,
yTIEBOAOPOIbI, (EHOJI, AaHUIINH, METAHO,
ATaHOJ, 3TWJICHIJIUKOJb, TJIMIEPHH,
dbopmManbaeru, aleraibAeru/l, alleToH,
[II0K03a, caxapo3a, Kpaxmal, KJIeT4aTka,
AMUHOKHUCIIOTBI, OJIKH, HCKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, IJIACTMACChI, )KUPHI,
MblJIa 1 MOIOLIME CPEJICTBA;

24.1,2.8.3

2.4 xapakTepu3oBaTh: s-, p-, d-AIEeMEHTHI
110 UX MoJioxkeHuto B [lepuoanueckon
cucreme .M. Menneneena;

253

2.9 BBINOJHATh XUMUYECKHUMN SKCIIEPUMEHT
10 PaCIO3HABAHUIO BAXKHEUIIINX
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEILECTB, OTHOCAIIMNXCS K U3yYECHHBIM
KJaccaM COeqUHCHUM;

2.7.1

2.12 ucnonb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUU JyIsl 00pabOTKU U Mepeadn
XUMUYECKON HHPOPMALIMU U €€

2.8.1
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peACTaBICHUS B Pa3IUYHBIX popMax Jjis:
MOHUMAaHHUS TJI00ATBHBIX MPOOJIEM,
CTOSILINX MEPE] YEIIOBEYECTBOM:
3KOJIOTUYECKUX, SHEPTreTUUYECKUX U
CBIPbEBBIX; OOBACHEHUSI XUMUUECKUX
SIBJICHUH, TPOUCXOJIAIINUX B IPUPOJIE, OBITY
Y Ha IIPOM3BOJICTBE.

3.2 BiaJeHNUE OCHOBOIIOJAraloIIMMU
XUMUYECKUMHU TOHSITUSIMHU, TCOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE IMOJIb30BaHNE XUMUUECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

1.5 cTpoenus aToMa, XUMHYECKOH CBSI3U,
ANEKTPOIUTUYECKON TUCCOUHUALINU, KHCIIOT
Y OCHOBAHUM, CTPOEHUSI OPTAHUYECKHUX U
HEOPraHWYECKUX COCMHEHUN (BKIIIOYAs
CTEPEOXUMHUIO), XUMUUECKYIO KHHETUKY U
XUMHUYECKYIO TEPMOJIMHAMHUKY;

1.2.1, 1.4.1

2.3 XapaKTCP B3aNMHOI'O BJIMAHUA aTOMOB
B MOJICKYJIaX, TUIIbI pGaKHI/Iﬁ B
HGOpFaHHHGCKOﬁ )41 OpFaHH‘IGCKOfI XUMUU,

1.2.1

1.2 BaxKHEHUIIINE XMMHUUYECKUE OHSATHUS:
BCIIIECTBO, XUMHUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
pajiuKal, aJIoTPONUs, HYKIUIbI 1
M30TOIIbI, aTOMHBIE S-, p-, d-opOuTanm,
XUMHYECKas CBSI3b,
3JIEKTPOOTPUILIATENILHOCTh, BAJICHTHOCTb,
CTEIEeHb OKUCJICHUS, TUOPUAN3ALIMS
opOuTaseil, MpOCTPaAaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHAS Macca,

1.2.2
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MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS,
KOMILJIEKCHBIE COETMHEHMS], IUCTIEPCHBIE
CUCTEMBI, HICTUHHBIE PACTBOPHI,
ANEKTPOJIUTHUECKAS TUC

2.7 OOBSICHATDH: 3aBUCUMOCTb CBOMCTB
XUMHUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX
UM BEILIECTB OT MOJIOKEHUS B
ITepunonnueckoii cucreme J1.1.
Menpeneena,

1.7.1

1.4 ocHOBHBIE TEOPUU XHUMUU;

2.2.1

1.6 xnaccudukanuoo U HOMEHKIATYPY
HEOPTaHUYECKUX U OPTaHHMUECKUX
COCIUHCHMI;

2.3.1

1.7 mpupogHBIC UCTOYHUKH YTIIEBOOPOIOB
U CIIOCOOBI UX TIEPEPabOTKY;

235

1.8 BemecTBa U MaTepUalIbl, LIUPOKO
UCIIOJIb3YEMbI€ B MPAKTUKE: OCHOBHBIE
METAJIJIbI U CIUIaBbI, TpaduT, KBapII,
MUHEpaIbHBIC YA0OOPECHNS, MUHEPATLHBIC U
OpraHUYeCKUEe KUCIOTHI, IEJI0YU, AaMMHAK,
yTIEBOAOPOIbI, (EHOJI, AaHUJINH, METaHO,
ATaHOJ, 3TUJICHIJIUKOJIb, TJIMLEPHH,
dbopmanbaeru, aleraibAerul, alleToH,
TIII0K03a, caxapo3a, Kpaxmal, KJIeTyaTka,

2.54,2.5.6
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AMUHOKUCJIOTBI, OCIKU, UCKYCCTBEHHBIC
BOJIOKHA, KAy4yKH, IIJIACTMACCHI, KHUPHI,
MBbLJIa ¥ MOIOIIME CPENICTBA;

3.3 Bi1aJieHUE OCHOBHBIMU METOJaMU
HAyYHOT'O MTO3HAHMUSI, UCTIOIh3YEMBIMU B
XMMHH: HAOJIFO/ICHNE, OTTMCaHUE,
U3MEpEHHE, IKCIIEPUMEHT; YMEHHE
00pabaTbIiBaTh, OOBACHSITH PE3YIIbTATHI
IIPOBE/ICHHBIX OIBITOB M JIeJIaTh BHIBOJIBI;
TOTOBHOCTH M CIIOCOOHOCTH MMPUMEHSTH
METO/IbI TIO3HAHUS TTPU PEIICHUN
MPAKTUYECKUX 33]1a4;

1.2 Ba)kHEHIIIE XUMUUECKHE TTOHATHS
BEIICCTBO, XUMUYCCKHUI JIEMEHT, aTOM,
MOJIEKyJla, Macca aTOMOB U MOJIEKYJI, HOH,
pajuKa, aJuloTPONs, HYKJIUIbI U
M30TOIIbI, aTOMHBIE S-, p-, d-opOuTanuy,
XUMHUYECKas CBA3b,
ANEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPHUAN3AITNS
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIDHASI Macca,
MOJISIPHBIN 00BEM ra3000pa3HBIX BEIECTB,
BEIIIECTBA MOJICKYJISIPHOTO 1
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMILICKCHBIE COCMHEHUS, TUCIIEPCHBIC
CHUCTEMBbI, HICTUHHBIC PACTBOPHI,
AIEKTPOUTHICCKAS JTUC

1.3.2

1.1 posib XMMHUM B €CTECTBO3HAHNH, €€
CBA3b C IPYTHUMH €CTECTBEHHBIMH
HayKaMH, 3HAYECHUE B KU3HU
COBPEMEHHOT'0 OOIIECTBA;

1.5.1

2.1 Ha3pIBaTh: U3yUYEHHBIC BELIECTBA I10
«TPUBHAJIIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIATypam;
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1.8 BemecTBa U MaTepUalbl, MUPOKO
UCIIOJIb3yEeMbI€ B IIPAKTUKE: OCHOBHBIE
METaJlIbl ¥ CIUIaBbl, TpaduT, KBapil,
MUHEpaJIbHbIE yI00pEHMS, MUHEPAJIbHBIE U
OpraHUYeCKHEe KUCIIOTHI, IIEJI0YH, aMMHAK,
yTI€BOAOPOIbl, (PEHOJI, AaHUJINH, METAHO,
ATaHOJ, STUJICHIJIUKOJIb, TJIMIICPHH,
(dopmManpaerua, aneraibAeru, aleToH,
[III0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa,
AMUHOKHUCIIOTHI, OCJIKH, HCKYyCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, JKUPHI,
MbLIa U MOIOLIME CPECTBA;

2.5.5

2.9 BBINOJHATH XUMUYECKHUI SKCIIEPUMEHT
I10 PACIIO3HABAHUIO BAXKHEUIIMX
HEOPraHMYECKNUX U OPTaHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCAIIMXCS K U3yUYECHHBIM
KJjlaccaM COCJIMHCHMI;

2.6.1,2.7.2

3.4 chopMHUPOBAHHOCTH YMEHHS 1aBaTh
KOJIMYECTBEHHBIE OLICHKH U MPOBOJUTH

pacyeTsl 0 XUMHUYECKUM (popMysiam U

YpaBHEHUSIM;

2.10 npoBOAUTH PacyeThl 110 XUMUYECKUM
dbopMyram U ypaBHEHUSIM pEaKIInii;

1.3.1

2.5 oO1re XUMHYECKHE CBOMCTBA
METAJUIOB, HEMETAIOB, OCHOBHBIX KJIACCOB
HCOPraHUYECKUX M OPTaHHUYECKUX
COCJIMHCHUI;

1.5.2

2.6 cTpoeHUE U CBOMCTBA OPTraHUYECKUX
COEeIMHEHUH (YyTIIeBOAOPOIOB, CIIUPTOB,
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(G eHOJI0B, aJIbACTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, aMUHOB,
AMUHOKHUCIIOT U YTJIEBOJOB);

2.2 omnpenesTh: BaJJIEHTHOCTh U CTEIICHb
OKMCJICHUSI XUMUYECKUX JIEMEHTOB, TUII
XUMHUYECKOU CBSI3U B COCTMHEHUSIX, 3aPsi]l
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PEIIETKH,
XapakTep cpeibl B BOAHBIX pacTBOpax,
OKHCJIUTEIb U BOCCTAHOBUTEIIb,
HaIlpaBJICHUE CMEIIECHUS PaBHOBECHUSI O]T
BIIMSIHUEM Pa3IMYHbIX (PAKTOPOB, U30MEPHI
Y TOMOJIOTH, MPUHA/JIC)KHOCTD BEIIECTB K
Pa3HBIM KJ1accaM HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHCHUN;

243

3.5 BrajicHuE MpaBUIAMHA TEXHUKH
0€30MacHOCTHU MPHU KUCIIOIB30BaHUU
XUMUYCCKUX BEICCTB;

1.2 BaxkHeHIIIe XUMUYECKUE TTOHSITHSA:
BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM,
MOJIeKyJIa, Macca aTOMOB M MOJIEKYJI, HOH,
paauKa, alaoTPONHUs, HyKJIHU/IbI U
M30TOINBI, AaTOMHBIE S-, -, d-opOuTay,
XUMHYECKas CBA3b,
AIIEKTPOOTPHUILIATETILHOCTD, BAJICHTHOCTb,
CTETEeHb OKUCIICHUS, THOPUAN3ALIHS
opburanei, MpocTpaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBINA 00BEM ra3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJICKYJIIPHOTO U

1.4.2

cTp. 24 u3 39




HEMOJICKYJIAPHOT'O CTPOCHMUA,
KOMILICKCHBIC COCIMHCHUSA, TUCIICPCHBIC
CHUCTCMbI, ICTUHHBIC PACTBOPHLI,
QJICKTPOJIUTHYICCKAs AUC

2.12 ucnosib30BaTh KOMIIbIOTEPHBIC
TEXHOJIOTUH JIsl 00pabOTKU U Tepeiadn
XUMHUYECKON MH(OPMAIIUK U €€
peACTaBICHUS B Pa3IUYHBIX popmMax Jjis:
MOHUMAaHHUS TJI00ATBHBIX MPOOJIEM,
CTOSIIITUX TIEPE]T YEeTIOBEUECTBOM:
AKOJIOTUYECKHUX, IHEPTETUUECKUX U
CBIPbEBBIX; OOBICHEHUSI XUMUUECKUX
SIBJICHUH, TPOUCXOJIAIIUX B IPUPOJIE, ObITY
Y Ha TIPOMU3BOJICTBE.

2.5.1

2.4 xapakTepu3oBaTh: s-, p-, d-3JIEMEHTBI
10 UX MOoJIOKEHUIO B [lepuoanueckon
cucteme JI.11. Menneneena;

252

3.6 chopMHUPOBAHHOCTH COOCTBECHHOM
MO3UIIMHU IO OTHOIICHHIO K XUMUYCCKOM
uH(OpMaIUH, TOJTy4aeMOl U3 Pa3HbIX
WUCTOYHHKOB.

1.1 posib XUMHM B €CTECTBO3HAHUH, €€
CBSI3b C IPYTUMH €CTECTBCHHBIMU
HayKaMU, 3HAYCHUE B KU3HH
COBPEMEHHOT'0 OOIIeCTBa;

1.6.1

2.11 ocyliecTBIATh CAMOCTOSITENbHBIN
MOUCK XUMHUYECKON MHPOpMAITUU C
WCIIOJB30BaHUEM PA3IMYHBIX UCTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3IaHUM, KOMITBIOTEPHBIX 0a3

1.7.2
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JTaHHBIX, pecypcoB MHTepHETA);

1.8 BelecTBa U MaTepUabl, MKUPOKO 2.4.2,2.8.2
UCIIOJIb3YEMbIE B PAKTUKE: OCHOBHBIE
METaJIbI ¥ CIUIaBhI, TpaduT, KBapIl,
MUHEpaJIbHbIC yI00PEHMS, MUHEPATILHBIE U
OpraHUYecKre KUCIOTHI, IIEI0YH, aMMHAK,
yTI€BOAOPOIbI, (EHOJI, AaHUJINH, METAHO,
ATaHOJI, TUJICHIJIMKOJIb, TJINIIEPHH,
dbopmManbaeru, alueraibAeru, aleToH,
IIII0K03a, caxapo3a, Kpaxmai, KJIeTyaTka,
AMUHOKUCJIOTBI, OCIKU, UCKYCCTBEHHBIC
BOJIOKHA, KayUyKH, IJIACTMACChI, JKUPHI,
MBbUIA U MOIOLLME CPENICTBA;

2.4. XapaKkTepuCTHKA OCHOBHBIX BUJ0B Y4e0OHOI 1eATeJIbHOCTH 00YYAKIINXCS

HaumMeHoBaHHe TeMBbI

XapakTepuCcTHKa OCHOBHBIX BU/IOB JeSITeJILHOCTH 00y4aionierocsi (Ha ypoBHe
yueOHBIX 1elCTBUI)

Paznen 1 OOmiast u HeopraHuyeckass XUuMus

Tema 1.1 Ilepuonnueckuii 3aK0H
JI.1.MeHneneeBa B CBETE NPEICTABICHUI
O CTPOEHUH aToMa

yCTaHaBJIMBATh HBOJIIOLMOHHYIO CYLIHOCTh MEH/IEJIEEBCKON 1 COBPEMEHHOM
dbopmynnpoBok nepuoauueckoro 3akona J.1.Menneneena;

OOBACHATH PUBUYECKUIN CMBICT CUMBOJIMKU TIEPUOTUIECKON TaOIUIIBI XUMUYECKHIX
sanemeHToB J.M.MenpeneeBa (HOMepOB 3JIEMEHTA, IEPHOJIA, TPYIIIBI) U YCTAHABIUBATh
MPUYUHHO-CJIEICTBEHHYIO CBSI3b MEX]Iy CTPOEHHUEM aToOMa M 3aKOHOMEPHOCTAMHU
U3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEUIECTB B MEPUOJIaX U IPyMIax;

Tema 1.2 Ctpoenue BemiecTBa

XapaKTCPU30BaTh 3JICMCHTBI MaJIbIX 1 OOJIBIINX INEPUOJ0B 110 UX ITOJIOKCHHUIO B
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nepuoanyeckou cucreme .M. Menneneena;

YCTaHaBJIMBATb 3aBUCUMOCTDb CBOMCTB XMMHUYECKHUX BC€IICCTB OT CTPOCHHA aTOMOB,
O6paBYIOIlII/IX X XUMHWYCCKHX 3JICMCHTOB. XapaKTepmoBaTb Ba)KHEHIIINE TUIIBI
XUMHYECKHUX CBSI3E€H U OTHOCUTEIILHOCTh 3TOM THUIIOJIOTHH,

OOBSCHSTH 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPpUCTATINIMYCCKHUX PCHICTOK;

Tema 1.3 Boaa. PacTBOpHI. peraTh pacyeTHBIC 33/1a9U 10 XUMHUUYECKUM (OpMyJIaM B YpaBHEHUSIM;

OIEKTPONTUTHYECKAS TMCCOLMAITHS TOTOBUTH PACTBOPHI 33J]aHHOM KOHIICHTPAIIMU B OBITY M Ha MPOU3BOICTBE;

(bOopMyIHpPOBATH OCHOBHBIC TTOJIOKECHUS TCOPUH IIEKTPOJIUTHISCKON JTUCCOTHAITIH U
XapaKTEPU30BaTh B CBETE 3TOM TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX

COCJIMHCHUI;
Tema 1.4 Knaccudukanms JlaBaTh oIpeiesICeHUE U ONEPUPOBATH CIACAYIOIUMHU XUMAYECKUMU MOHSITUAMMU:
HEOPraHUYECKUX COCTMHEHMUI. BEIIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAS U

MOJIEKYJISIPHASA MAcChl, MOH, aJlJIOTPONUSL, U30TOIbI, XUMHAYECKAsI CBSI3b,
3JIEKTPOOTPULIATETBHOCTh, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHASA Macca,
MOJISIPHBIN 00bEeM ra3000pa3HbIX BEIIECTB, BEUIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS], PACTBOPHI, AIEKTPOIUT U HEAJIEKTPOJIUT,
AIEKTPOIUTHYECKAS] AUCCOLIMAIMS, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU d(DPEKT peakiivu, CKOPOCTb XUMUIECKON PEeaKInH,
KaTaau3, XAMUYECKOE paBHOBECHE, YTIIIEPOIHBIN CKeeT, GyHKIIMOHAIbHAS TPyTIa,
U30MEpHsi, TOMOJIOT S,

cobJiroaaTh paBuiia 6€30MmacHOro 0OpalleHus C TOPIOUYUMH U TOKCUYHBIMU
BELIECTBAMHU, J1a0OPaTOPHBIM 000PYAOBAHUEM;

Q)OpMYHHpOBaTB 3aKOHBbI COXPaHCHNA MAaCChI BCIHICCTB U ITOCTOAHCTBA COCTaBa BCIICCTB,

yYCTaHaBJIIMBATb MPUYNHHO-CJICACTBCHHYIO CBA3b MCIKAY COACPKAHUEM 3TUX 3aKOHOB U
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HalMCaHUEM XUMUYECKUX (GOpMYI U YpaBHEHU;

Tema 1.5 3aKkOHOMEPHOCTH NPOTEKAHUS
XUMHUYECKUX PEAKIUK.

OOBSCHATH CYIITHOCTh XUMUUYECKHX TIporieccoB. KimaccudummpoBats xuMmudeckue
PEaKIMH 10 PA3TUYHBIM TPU3HAKAM: YHCITY ¥ COCTABY MIPOIYKTOB U PEareHTOB,
TeroBoMy 3G (deKTy, HalpaBiIeHUIO, (ha3e, HATUYUIO KaTaln3aTOPOB, H3MEHEHUIO
CTETNICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA;

O00BSCHUTH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU U TIOJIOXKEHUSI XUMHUECKOTO
pPaBHOBECHS OT PA3IMYHBIX (PAKTOPOB;

KJIaCCH(UIIMPOBATH BEIIESCTBA M MPOIIECCHI C TOYKU 3PCHUS OKUCIICHHS-
BoccTaHoBJICHHS. COCTaBIISITh ypaBHEHUS PEAKIIUN C IIOMOIIBI0O METO/1a SJICKTPOHHOTO
Oajanca;

Tema 1.6 XuuMust HEMETAJIJIOB.

XapaKTepu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, IOJYyUYECHUE U IPUMEHEHHE BaYKHEHIIINX
Hemerauios (VIIIA,VIIA,VIA rpynmn, a Takxe a3ora, pochopa, yriiepoaa, KpeMHHUS,
BOJIOPOJIa) U UX COCIMHEHUM;

Tema 1.7 XumMusg MeTaI0B.

XapaKTepU30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MTOJyUYEHHE U MPUMEHEHNUE BaXKHEHUIITNX
MeTtaiioB (IA u ITA rpynm; aqtoMuHUS, XKejle3a) U UX COSIUHCHUM;

yCTaHABJIMBATh 3aBUCUMOCTh MEX/y KaY€CTBEHHON M KOJTMYECTBEHHOU CTOPOHAMU
XUMHUUYECKUX OOBEKTOB U MPOIIECCOB;

OOCHHUBATDH BIIMAHUC XUMHYCCKOT'O 3arpA3HCHHA Oprmammeﬁ CpCabl HA OPTaHHU3M
YCJIOBCKA U APYTUC )KUBBIC OPTraHU3MBI,

Paznen 2 Oprannyeckast Xumus

Tema 2.1 OCHOBHBIE TTOHATHUSA
OpraHUYeCKON XUMHUHU U TEOPHS CTPOCHUS
OpraHUYeCKUX COCIMHEHUM.

(DOPMYJ'H/IpOBaTL OCHOBHBIC ITOJIOKCHHA TCOPUU XUMHYCCKOI'O CTPOCHUS OPIraHUICCKUX
COGI[I/IHGHI/Iﬁ " XapaKTCPU30BATb B CBCTC TCOPUU CBOMCTBA OCHOBHBIX KJIaCCOB
OpPraHUYICCKUX COGHHHGHHﬁ;

Tema 2.2 [IpenenbHbIE yTIIEBOAOPOIBL.

XapaKTepUu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MOJYUYCHUE U MPUMEHEHUE BaXKHEHUIITUX
KJIACCOB YTJIEBOAOPO/IOB (AIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKUHOB, aDEHOB) U UX

ctp. 28 u3 39




HanOoJIee 3HAYUMBIX B HﬁpOI[HOXOZ%SIfICTBGHHOM II1aHC HpeI[CTaBPITCJ]Cﬁ;

ONPEAEIATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B pa3IMYHBIX
YCJIOBUSIX;

Tema 2.3 HenpeaenbHbI€ YIIEBOAOPOIBI.

HAa3bIBATh U3YUYECHHBIE BEIIECTBA 10 TPUBUAIILHOM WIIA MEXIYHAPOJHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTAB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

B QHAJIOTUYHOM KIJTFOYE XapaKTepPU30BaTh BAXKHEUIIINX MPEICTABUTEIICH APYTHX KIACCOB
OpPTraHUYECKUX COCTMHEHUN: METAHOJ U STAHOJI, CJIOKHBIE d(PUPHI, AJTbICTHIBI
(popmanbaeru u aneTanbAeTHI), KETOHBI (alleTOH), KApOOHOBBIE KUCIIOTHI ( YKCyCHas
KHCIIOTa), MOHOCaxapuabl (TIoko3a). Jucaxapuabl (caxaposa), moiarucaxapuibl
(KpaxMai ¥ 1eJUTI0J1032), aHWJIMH, aMUHOKHUCIIOTBI, OCJIKH, HICKYCCTBEHHBIEC U
CUHTETUYECKHE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3IMYHOTO B TUIIOJIOIMH PEAKIUi 115
HEOPTaHUYECKON U OPTaHUYECKON XUMUU;

OTpaXaTb XUMHUYCCKHUC ITPOLCCCHI C IIOMOIIBIO XUMHNYCCKUX peaKHHﬁ;

OOBSICHITH XUMHYCCKHE SIBJICHUS, IPOUCXOOAIINEC B IIPUPOAC, 6BITy 1 Ha IIPOU3BOJACTBC,

IPOBOJUTH CAMOCTOSATENbHBIN TOUCK XUMHUYECKOW MHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB IHTepHETA).

Tema 2.4 ApoMaTUUYECKHE YTIEBOIOPOIBI.

Ha3bIBATh 3YUYECHHBIE BEIIECTBA MO TPUBHAIBHON WIIA MEXIYHAPOIHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C MTOMOIIbI0 XUMUUECKUX (HOPMYII,;

IIPOBOJUTH CAMOCTOSATENbHBIN TOUCK XUMHUUECKOW HHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3NUYHBIX UCTOYHUKOB (HayYHO-MTOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa).

CDOpMy.]'II/IpOBaTB OCHOBHBIC ITOJIOKCHUS TCOPHUU XUMHUYICCKOI'O CTPOCHUA OPIraHNYCCKHUX
COGI[I/IHGHI/Iﬁ " XapaKTCPHU30BaTh B CBCTC TCOPHUU CBOMCTBA OCHOBHbIX KJIaCCOB
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OPraHUYECKUX COCIMHECHUN;

Tewma 2.5 Kucnopoacoaepsxariue
YTJICBOIOPOIBI.

B QHAJIOTUYHOM KJTFOYE XapaKTepPU30BaTh BAXKHEUIIINX MPEICTABUTEIICH APYTHX KIACCOB
OpPTraHUYECKUX COCTMHEHUN: METAHOJ U STAHOJI, CJIOKHBIE d(PUPHI, AJTbICTHIBI
(popMmanbaeru u aneTanbAeTHI), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCyCHAs
KHUCIIOTa), MOHOCaxapuabl (TIroko03a). Jucaxapuabl (caxaposa), moiaucaxapuibl
(KkpaxMai ¥ 1eJUTI0J1032), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKH, HICKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

HAa3bIBATh M3YyUYECHHBIE BEMIECTBA IO TPUBUATBLHOW WIIM MEXYHAPOJHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C MOMOIIbI0O XUMUUECKUX (HOPMYII,

OIIPCACIIATE BO3MOKHOCTH ITPOTCKAHUA XUMHWYCCKUX HpeBpaIHGHHﬁ B PA3/INYHBIX
YCIIOBUAX,

HCIIOJB30BaTh B y4eOHOU U podeccnoHaabHON AeATETbHOCTH XUMUUECKUE TEPMUHBI U
CHMBOJIUKY;

O00BACHATH XUMUYCCKHE ABJICHUA, IIPOUCXOOAIINC B IIPUPOAC, 6I>ITy " Ha ITPOU3BOACTBC,

Tema 2.6 YriieBoabl.

BBITIOJTHATh XUMHUYECKUN IKCTICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30I1aCHOCTH;

Tema 2.7 A3oTcoaeprxKaiiue
YTJIEBOIOPOIBI.

B QHAJIOTUYHOM KJIFOYE XapaKTEepU30BaTh BAXKHEUIIINX MPEICTABUTEIICH APYTHUX KIACCOB
OpPraHMYECKUX COSAMHCHU: METAHOJ M 3TAHOJI, CIIOKHBIC 3(DUPBI, aJTbICTHIbI
(bopmanbaerua u ameTaibAeTu 1), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJIF0K03a). Jlucaxapuibl (caxaposa), mojaucaxapuiabl
(KpaxMai ¥ 1eJUTI0J1032), aHWJIMH, aMUHOKHUCIIOThI, O€JIKH, HICKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAyUyKH, MIIACTMACCHI;

HA0JII01aTh, (PUKCHPOBATH U OMUCHIBATH PE3YJIHTATHI IPOBEICHHOTO AKCIIEPUMEHTA;

Tema 2.8 CuHTeTHUECKHE
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUSI

KPUTHUYCCKH OLICHUBATDb JOCTOBCPHOCTD XUMHYECKOU I/IH(I)OpMaHI/II/I, HOCTYH&IOHIeﬁ H3
Pa3HbIX KCTOYHUKOB,
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coOI01aTh TIpaBuiIa SKOJIOTUUECKH TPAaMOTHOTO MTOBEJICHUS B OKPY KAIOIICH cpene;

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3IMYHOTO B TUIIOJIOTMH pPEaKIUil s
HEOPraHUYECKOM U OPTaHNYECKON XUMUU;
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nmporpaMMbl AUCIUIUIMHBI TpeOyeT HaMuus yaeOHoro kabunera: Kabuner
XAMHH.

3.2. UudopmanmonHoe obecnievyeHne o0yueHmsi
ITepeueHb peKOMEHyEMbIX YICOHBIX, YICOHO-METOIMUCCKUX TICYATHBIX U/WIIH
QJICKTPOHHBIX I/ISILaHPlf/'I, HOPMATHUBHBIX 1 HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

Ne |bubauorpadguueckoe onucanme Tun (ocHOBHOM
HCTOYHMK,
AONMOJIHUTEJIbHbIN
HCTOYHMK,
3JIEKTPOHHBbIN

pecypc)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCLHUIT/IMHbI
4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCA NIPENOAABATEIIEM B IIPOLECCE
MIPOBEICHMS TEOPETUUECKUX 3aHATUIN, TPAKTUUECKUX 3aHATUN, 1a00paTOPHBIX PadoT.

Pe3yabTaThl 00y4eHUs1 (0CBOEHHbIE HNHaexkc TeMbl 3aHATHSA
YMEHMS, yCBOCHHbIC 3HAHUSA)

Texkymmit konTpoJb Ne 1.
MeTtoab! u ¢popmbi: CamocTositenbHas padota (MHbopMalimoHHO-aHATUTUYECKU )
Buja koHTpOJISA: TMCbMEHHas paboTa

1.2 BaKHEHIITHE XUMHUYECKHUE TOHSITHS: 1.2.2,1.3.2,14.2
BEIECTBO, XUMUYECKHUI DJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB U MOJICKYJI, HOH,
paavKa, aJyIoTPOIUs, HYKJIHIbI U
W30TOIIbI, aTOMHBIE S-, p-, d-opOuTay,
XAMHUYECKas CBA3b,
AJIEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTb,
CTETICHb OKUCJICHHS, THOPHIA3AITIS
opOuTaNIe, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIM 00BEM ra3000pa3HBIX BEIECTB,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMIUICKCHBIE COSAMHEHUS, TUCTICPCHBIC
CUCTEMBbI, UCTUHHBIC PACTBOPHI,
AIEKTPOJIMTHYECKAS JTUC

1.3 OCHOBHBIC 3aKOHBI XUMHHU: 3aKOH 1.1.1
COXpPaHEHHS MaCChl BEILIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB,
[Tepuoanueckuii 3akoH [.11. Menneneena,
3akoH ['ecca, 3akoH ABorajpo;

1.5 crpoenust atoma, xumuueckou cBsizu, |1.2.1, 1.4.1
ANEKTPOJUTUYECKON AUCCOLUAIMU, KUCITOT
Y OCHOBAaHUM, CTPOCHUS OPTraHUYECKHUX U
HEOPraHUYECKUX COCTUHECHUM (BKIIIOYAs
CTEPEOXUMMUIO), XUMUUYECKYI0 KUHETUKY U
XMMHUYECKYIO0 TEPMOJIUHAMUKY;

2.3 xapakTep B3aMMHOI0 BiIusgHusA atomoB |1.2.1
B MOJIEKYJIaX, TUIIbl pEAKLIUN B
HEOPraHUYECKOW U OPraHu4YEeCKOU XUMUU;
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2.10 mpoBOANTH PACUETHI [0 XUMUYECKUM
dbopmyam U ypaBHEHUSIM pEaKIuii;

1.3.1

Texkymmii KOHTpPOJIBb Ne 2.

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Ompoc)

Buja KoHTpOJISA: NMChMEHHas padoTa

1.1 poib XUMHH B €CTECTBO3HAHUH, €C
CBSI3b C JIPYTHUMH €CTCCTBCHHBIMH
HayKaMH, 3HAYCHUE B KU3HU
COBPEMEHHOI'0 O0IIECTBA;

1.5.1, 1.6.1

2.5 o0mmue XUMHUYECKHE CBOMCTBA
METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HCOPraHUYCCKUX U OPraHMYECKUX
COCIUHCHUM;

1.5.2

2.7 OOBIACHATE: 3aBUCHMOCTH CBOMCTB
XUMHUUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BEIIIECTB OT MOJI0KCHHUS B
[lepnognueckou cucreme .M.
Menneneena;

1.7.1

2.8 3aBUCUMOCTH CBOMCTB HEOPTaHUIECKUX
BEIIECTB OT MX COCTaBa U CTPOCHHS,
PUPOAY XUMUUICCKOHN CBS3H, 3aBUCHMOCTD
CKOPOCTH XMMHUYECKON pEeaKIH OT
pa3TUYHBIX (AKTOPOB, PEAKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUIM
OT CTPOCHHMSI X MOJICKY T,

1.6.2

2.11 ocyliecTBIsATh CAMOCTOSTEIbHBIN
MOMCK XUMHYECKON MH(pOpMAITUH C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-
MONYJISIPHBIX U3/IaHUHN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTEpHETA);

1.7.2,1.7.3

Texkymmii KOHTpOJb Ne 3.

MeTtoabl u popmbi: CamocTosTenpHas padota (Ompoc)

Bua xontTpouasi: [lucemennas padota

1.4 oCHOBHBIE TEOPUU XUMUU;

2.1.1,2.2.1

1.6 xnaccuuKaImo 1 HOMEHKIATYpPy
HEOPraHUYECKUX U OPTaHUYECKUX
COCJIMHEHUN;

23.1,23.2
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1.7 npupoHbIE UCTOYHUKH YTIIEBOIOPOIOB
U CITIOCOOBI UX TIepepaboOTKU;

234

2.1 Ha3pIBaTh: U3YUYEHHBIE BEIIECTBA T10 222
«TPUBHATILHONY» MIIM MEXIYHAPOIHON
HOMEHKJIaTypaM;

2.6 cTpoeHUE U CBOMCTBA opranuyeckux  |2.3.3

coeIMHEHMH (YTIIeBOI0POIOB, CIIUPTOB,
(eHOI0B, aNbAETHI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, aMHUHOB,
AMUHOKHUCJIOT U YTJIEBOOB);

Texkymmii KOHTpPOJIb Ne 4.

Metoasbl u ¢popmbl: CamoctosarensHas padora (MubopmaimoHHO-aHATUTHYECKUT )

Buja koHTpOJIS: TMChMEHHas paboTa

1.8 BemiecTBa M MaTepualbl, MIMPOKO
UCIIOJIb3YEMbIE€ B IPAKTUKE: OCHOBHBIC
METaJIJIbI U CIUIABBI, TpaduT, KBAPII,
MUHEpaJIbHbIC YA0OpEHUs, MUHEPATbHBIE U
OpraHUYECKUE KUCIOTHI, IIEJI0YU, aMMHAK,
yTIE€BOA0PO b, (EHOJI, aHUIINH, METAHO,
ATAHOJI, STUJICHIJIMKOJIb, TJIULIEPHH,
dbopmanbaerui, aleraibAeru/l, alleToH,
rJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTka,
AMUHOKHUCJIOTHI, OEITKH, HCKYCCTBEHHbBIE
BOJIOKHA, Kay4yKH, MIaCTMACChl, XKHUPBHI,
MbLJIa ¥ MOIOIIIUE CPENICTBA;

24.1,24.2,254,2.5.5,2.5.6

2.2 onpenensaTh: BaJJGHTHOCTh U CTEIICHb
OKHUCIICHUS] XUMUYECKHUX 3JIEMEHTOB, THII
XUMHUYECKOU CBA3U B COCTUHEHHUSX, 3aPsi]
MOHA, TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, TUIl KPUCTATUTMYECKOM PEIIETKH,
XapaKkTep Cpebl B BOJHBIX PACTBOpPaAX,
OKHCJIUTENb U BOCCTAHOBUTEIIb,
HaIpaBJICHUE CMEIIEHUSI PaBHOBECHSI 101
BIIMSIHUEM Pa3IMYHbIX (PaKTOPOB, U30MEPHI
Y TOMOJIOTH, MPUHAJICKHOCTh BEIIECTB K
Pa3HBIM KJIacCaM HEOPTraHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

243

2.4 xapaKTepu30BaTh: S-, p-, d-2JEMEHTHI
10 UX noyioxkeHuto B [lepuonnueckon
cucreme JI.11. MeHnpaeneena;

252,253
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2.9 BBINOJHATh XUMUYECKUM KCIIEPUMEHT
M0 PacCIO3HABAHUIO BayKHEUIITUX
HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB, MOJIYYCHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIIMNXCS K U3yUCHHBIM
KJIaccaM COCJMHCHUM;

2.6.1,2.7.1,2.7.2

2.12 ucnonb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUHU JIsl 00pabOTKM U Tiepeaaun
XUMHUYECKON HHPOPMAIINH U €€
MIPEACTaBICHUS B PA3IUYHBIX popMax JJIs:
MMOHUMAHMS TJI00ATBHBIX MPOOJIEM,
CTOSIIIIUX MEPe]T YETOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; OOBICHEHUS XUMUICCKUX
SIBIICHU, TIPOUCXO/ISIINX B IPUPOE, OBITY
¥ Ha TIPOU3BOJICTBE.

2.5.1,2.8.1

4.2. IIpoMexkyTOUHAS ATTECTAIIMS

Ne cemecTpa Bua npomMe:xxyTo4YHOM aTTecTalnu

2 HuddepeHurpoBaHHbIM 3a4eT

JAudpepenumpoBaHHbIi 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYIIUX KOHTPOJIeH

Tekyuii KoHTpoJb Nel

Tekymuii KOHTpOJIb Neo2

Tekymuii KOHTPOJb Ne3

Texymuii KoHTpOoJIb Ned

MeTtoabl u ¢popmbi: KoutponsHas padota (Omnpoc)
OnucaresibHAasi 4YaCTh: KOHTPOJIBHAS COJICPIKHT JIBA TCOPETHUSCKUX 3aIaHUSI U JIBA

IMPAKTHUYCCKHX 3aaHNA

Pe3yabTaThl 00y4yeHus (0CBOEHHbIE
yMeHMsl, YCBOEHHbI€ 3HAHMSI)

HNHaekc TeMbl 3aHATUA

1.1 ponp XuMHM B €CTECTBO3HAHUU, €€
CBS3b C IPYTUMH €CTECTBEHHBIMU
HayKaMmu, 3HaUYCHHUE B )KU3HU
COBPEMEHHOT'0 O0IIECTBA;

1.5.1,1.6.1
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1.2 BaxHEHIITHE XUMHUYECKHUEC TOHSITHS:
BEIIECTBO, XUMHUYECKHI DJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKa, aJyIoTPOIUs, HYKJIHIbI U
W30TOIIbI, aTOMHBIE S-, p-, d-opOuTay,
XHMUYECKas CBA3b,
AJIEKTPOOTPUIIATEIILHOCTh, BAJICHTHOCTb,
CTCTICHb OKUCJICHHS, THOPHUIA3AITIS
opOuTaNIeii, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIM 00BEM ra3000pa3HBIX BEIECTB,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
KOMILUICKCHBIE COSMHEHUS, TUCTICPCHBIC
CHUCTEMBbI, UCTUHHBIC PACTBOPHI,
AIEKTPOJIUTHYECKAS JTUC

1.2.2,1.3.2,1.4.2

1.3 OCHOBHBIC 3aKOHBI XUMHU: 3aKOH
COXpaHEHUS MaCChl BEIIECTB, 3aKOH
ITIOCTOSIHCTBA COCTaBa BEIIECTB,
ITepnoanueckuii 3akoH [.11. Menneneena,
3akoH ['ecca, 3akoH ABOrajpo;

1.1.1

1.4 oCHOBHBIE TEOPUU XUMUU;

2.1.1,2.2.1

1.5 cTpoeHust atomMa, XUMAYECKOM CBSI3H,
BJIEKTPOJIUTUYECKOU TUCCOLUALIMN, KHUCIIOT
Y OCHOBAHUWM, CTPOCHUS OPTaHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM (BKITIOUAsI
CTEPEOXUMMUIO), XUMHUYECKYIO KHHETUKY U
XUMHYECKYI0 TEPMOJIMHAMHUKY

1.2.1, 1.4.1

1.6 xnaccuukayuio 1 HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUIECKUX
COCIUHCHUM;

2.3.1,2.3.2

1.7 npupoaHbIE UCTOUYHUKH YTIIEBOIOPOI0B
U CIIOCOOBI UX NIEPEePadOTKU;

234,235

1.8 BemecTBa 1 MaTepHUAIbI, ITUPOKO
HCIIOJIb3YEMbIC B IIPAKTUKE: OCHOBHBIC
METAaJIIbl M CTUIaBBI, rpaduT, KBApII,
MUHEpaJIbHBIC YI00peHHs, MUHEpaIbHbIE U
OpraHUYECKUE KUCIIOTHI, IIEJIOYH, aMMHAK,
YTJIEBOAOPOIbI, (PEHOJI, AaHUIMH, METAHOI,
ATaHOJI, STHJICHTJIMKOJIb, TJINIICPHUH,

24.1,24.2,254,2.55,2.5.6,2.8.2,2.83
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dbopmanbaerui, aleTanbAeT i, alleToH,
IJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTka,
aMUHOKHCJIOTHI, OCJIKH, UCKYCCTBEHHbIC
BOJIOKHA, Kay4yKH, MJIACTMACCHhI, JKUPHI,
MbL1a U MOIOIIIUE CPEJICTBA;

2.1 Ha3bIBaTh: U3yUCHHBIE BEIIECTBA IO
«TPUBHUAIILHONY UM MEXIYHAPOIHON
HOMEHKJIATypaM;

222

2.2 onpenensTh: BaJEHTHOCTh U CTENICHb
OKHUCIICHUSI XUMUYECKHUX 3JIEMEHTOB, THII
XUMHUYECKOU CBA3U B COCTUHEHUSX, 3aPsi]
MOHA, TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ, TUI KPUCTAIUIMYECKOU PELIETKH,
XapakTep Cpeabl B BOAHBIX PACTBOpax,
OKHUCJIUTEb U BOCCTAHOBUTEND,
HaIlpaBJICHUE CMELIECHUSI PABHOBECHSI TIO]T
BIIMUSIHUEM Pa3JIMYHbIX (PaKTOPOB, H30MEPHI
Y TOMOJIOTH, PUHA/IJIC)KHOCTh BEIIECTB K
Pa3HBIM KJacCaM HEOPTraHWYECKUX U
OPraHUYECKUX COCINHECHUN;

243

2.3 xapakTep B3aUMHOTO BIUSHHS aTOMOB
B MOJIEKYJIax, TUIIbl PEaKluii B
HEOPraHWYECKON M OPraHMYECKOM XUMUU;

1.2.1

2.4 xapaKTepu3oBaTh: s-, p-, d-3J1€eMEHTHI
10 UX MoJoxeHuto B [lepnoanueckon
cucteme .. Menaeneena;

252,253

2.5 o0mme XMMHUYECKHE CBOMCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKHUX
COCJIMHCHUN;

1.5.2

2.6 cTpoeHUE U CBOMCTBA OPTaHUYECKUX
coeMHeHUM (YyrIeBOA0POIOB, CIUPTOB,
(beHoII0B, anbAETUI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, aMHUHOB,
AMUHOKHCIIOT U yTJICBOJIOB);

233

2.7 OOBICHATE: 3aBUCHMOCTH CBOMCTB
XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BCIIIECTB OT MOJI0KCHHUS B
[Tepnonnueckoii cucreme 1.1.
Meneneena;

1.7.1
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2.8 3aBUCHUMOCTh CBOMCTB HEOpranuueckux |1.6.2
BEIIECTB OT X COCTaBa M CTPOCHUS,
IPUPOAY XUMUYECKOH CBS3H, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOUN peakiuu OT
pa3IMYHbBIX (PaKTOPOB, PEAKIITMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM
OT CTPOCHHUS UX MOJICKYJI;

2.9 BBINONHATh XUMUYECKUM dKCcTiepuMeHT |2.6.1,2.7.1,2.7.2
10 PACIIO3HABAHUIO BAKHEUIITNX
HEOPTraHMYECKUX U OPTaHUUECKUX
BEILIECTB, MOJYYCHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIIMXCS K U3yUCHHBIM
KJlaccaM COCJMHCHUM;

2.10 mpoBoauTh pacueTsl o xumuueckum |1.3.1, 1.4.3
dbopmynam U YpaBHCHUSIM PEaKITUii;

2.11 ocyiecTBIsATh CAMOCTOSATEIBHBIN 1.7.2,1.7.3,1.7.4
MOUCK XUMHUYECKON MH(pOpMAITUU C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/IaHUHN, KOMITBIOTEPHBIX 0a3
JAHHBIX, pecypcoB HTEpHETA);

2.12 ucnonb30BaTh KOMIIBIOTEPHBIE 2.5.1,2.8.1
TEXHOJIOTUHU ISl 00pabOTKU U Mepeaadu
XUMHUYECKON HHPOPMALIMH U €€
MpeCTaBICHUS B PA3IUYHBIX PopmMax JJIs:
MOHUMAaHMUS TJI00ATBHBIX MPOOJIEM,
CTOSILUX TEPE]T YEIOBEYECTBOM:
HKOJIOTUUECKUX, DHEPTETUUECKUX U
CBIPBEBBIX; OOBSICHEHUS XUMUIECKUAX
SIBJICHUU, TPOUCXOJIAIINUX B PUPOAE, OBITY
Y Ha IIPOU3BO/ICTBE.

4.3. Kputepuu 1 HOPpMbI OLIEHKHU Pe3yJIbTATOB OCBOCHUS TN CHMILIMHBI
Jns kaxkaou OUIaKTUYEeCKOW €AWHHUIIBI MPEICTABICHBI MOKA3aTeIM OLUCHUBAHUS Ha
«3», «4y, «5» B donze OLICHOYHBIX CpEICTB o JUCLUILINHE.
OueHka «2» CTaBUTCSl B Cilydae, €CiM OOYYaroIIMIICS MOJHOCTHIO HE BBIMOJHUII
3aJlaHN€, WM BBIMOJIHEHHOE 3aJlaHME HE COOTBETCTBYET MOKA3aTeJIsIM Ha OIEHKY «3».
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