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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; dI'OC CIIO cnenmansaoctu 15.02.15
TexHosnorust MeTamIo00padaTHIBAIOIIETO
MPOU3BOJICTBA; yU€OHOIO MJIaHa CIEIUATbHOCTU
15.02.15 TexHOMOTHS METAIII000Pa0ATHIBAIOIIIETO
MIPOU3BOJICTBA; C YYETOM MPOrPaAMMBbI
o011eo0pazoBaTeNbHON YUeOHOW TUCIIUTITUHBI
«Xumus» 175 mpodeccuoHanbHBIX 00pa30BaTEIbHBIX
opraHusaiuii, 0100peHHor Hayyno-mMeroanueckum
coetoM llentpa nmpodeccruonanbHoro o0pazoBaHus
OI'AY "®upo" u peKOMEH1I0BaHHOW JIJI peau3aiuu
OCHOBHOU TIpodeccroHaIbHON 00pa3oBaTeIbHON
nporpammsel CITO Ha 6a3e 0CHOBHOT'O O0IIETo
00pa30BaHuUsl C MOJTYYEHUEM CPETHETO 00pa30BaAHUS.

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 MPOrpaMMbl TOJATOTOBKHU CHEIUATNCTOB CPEHETO 3BEHA 110
cneruanbHocTH 15.02.15 TexHonorus metamioo0padaThIBarOIIEro MPOU3BOICTBA.

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

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

JTUCIUIIIMHBI:

PesynbTarsl
OCBOCHMUS
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
1 IEMOKPATHUUECKHE IECHHOCTH;

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 PEAKIU;

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. Kotu4yecTBO 4ac0B HA OCBOCHHME MPOrPaMMBbI M CHUIIJIMHBI:
OO61mmii 06beM nucHUIIMHBL 80 YacoB.
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buabl yueOHoi1 padoThI O0bem
4acoB
O01mmit 00bemM 1M CHUITHHBI 80
Pa0ora 0o0y4aomuxcs B0 B3aUMOACHCTBHH C NpenojaBareiem: 80
TEOPETUICCKOE 00yUCHHE 56
nabopaTOpPHEIE 3aHATHS 0
IIPAKTUYECKUE 3aHATUSA 20
KOHCYJIbTalIUs 2
[IpomesxyTounas arrectanus B popme "uddepeHmpoBaHHbIN 2
3auet"” (cemecTp 2)
CamocrosiTesibHAsA padoTa CTYI€HTOB 0
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2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMIIHHbBI

HaumenoBanu [HanmeHoBaHHe TeMbl TEOPEeTHYECKOIr0 00y4eHHs, MPaKTHYeCKHUX U [O0BEM Ne ®opmupyemble Texkymmit
e pa3zejioB J1a00PaTOPHBIX 3AHATHH, KOHCYJIbTAIMHA, CAMOCTOSATEIbHOMI 4acoB | IMAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4aIOIIUXCS, HHANBHIYAJIbHBIX POEKTOB eTUHMIBI JINYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paszpnen 1 OO0mas 1 HeopraHu4yeckass XuMust 34
Tema 1.1 Iepuoauyeckuii 3akon I.U.MeneneeBa B cBeTe NMpeacTaBJIeHUH 0 2
CTPOEHUM aTOMA
3anstue 1.1.1 |Ilepuoguueckuii 3axon .M. MenneneeBa. OCHOBHbIE XUMUUYECKHE 1 1.1,1.3,2.4,2.7 1.1,2.1,2.4, 3.1,
TEOpUs MOHSTHS. DIEKTPOHHOE CTPOCHUE aTOMA. 3.6
3anstue 1.1.2 | XapakTeprcTHKa XMMUYECKOTO JIEMEHTa Ha OCHOBE MEPUOIMYECKOTO 1 1.3,1.5,1.6,2.4, 1.1,2.1,2.4,2.7,
TEOpUs 3akoHa J[.M1.MeHneneena 2.7 3.1
Tema 1.2 CrtpoeHue BemecTBa 4
3anstue 1.2.1 |Tumsl xumuyeckux cBs3eil:"'MloHHas, KOBaICHTHAS, METaUINYSCKasl, 1 2.8 1.5,2.4,3.2
MPAKTHYECKOe |BOAOPOIHAs CBS3U".
3aHSTHE
3anstue 1.2.2 | Tunbsl KpUCTAUIMUECKUX PELIETOK. 1 1.5,2.2 1.7,2.5,3.2
TEeOpHs
3anarue 1.2.3 |YucTeie BemecTBa U cMeCH. [ 'OMOTeHHbIE U TETEPOT€HHBIE CMECH. 1 2.12 1.14,2.6, 3.6
TEeOpHst
3anstue 1.2.4 |ducnepcHbie cuctemsl. Kimaccudukamnus TUCIIEpCHBIX CUCTEM. 1 1.3,2.4,2.7 1.5,2.4,33 1.1,1.5,2.4
TEOpUs
Tema 1.3 Bopa.PacTBopbl.DJieKTpoIuTHYeCKAS JUCCOLUALMS 4
3anstue 1.3.1 |PacTBOpUMOCTBH BElIECTB.3aBUCUMOCTh PACTBOPUMOCTH OT Pa3IndHbIX 1 14,15 1.10,2.1,3.3
Teopus (hakTOpoB.
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3ansarue 1.3.2 [MaccoBas 10151 pacCTBOPEHHOTO BeniecTBa. Perenue 3a1a4 Ha 1.4,2.10,2.11 1.2,1.7,2.2,2.7,
MPaKTUYECKOE |MaCCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA 29,33
3aHSATHE

3anstue 1.3.3 |Teopusi, MexaHU3MBbI JIEKTPOIUTHUECKON ATUCCOLUALINH. 1.5,2.8,2.10 19,23,34
TEOpHs

3ausarue 1.3.4 [KucnoTsl, OCHOBaHHS U COJIM KakK AJIEKTPOoaUThL. [ [purorosnenne 1.4,2.2 1.5,29,3.2 1.5,2.10
MPaKTUYECKOE |pacTBOpa 3aJJaHHOMN KOHIEHTPALUH.

3aHSATHE

Tema 1.4 Knaccudukauusi HeopraHn4ecKux coeIuHeHui.

3anstue 1.4.1 |OKcuIbl U MX CBOMCTBA. 1.6,2.10 1.6,2.5,3.1
TEOpHs

3aasarue 1.4.2 |KuciaoTel u uX CBOMCTBA. 2.9 1.5,2.7,3.2
TEOpHst

3ansarue 1.4.3 |OcHoBaHUs U X CBOICTBA. 1.6 1.7,2.6,3.2
TEOpHs

3ansarue 1.4.4 |Coau u UX CBOMCTBA. 2.10 19,28,33
TEOpHs

3ausarue 1.4.5 [[lonarue o pH pactBopa. 2.8 1.7,2.2,3.3
MPaKTUYECKOE

3aHSATHE

3ausarue 1.4.6 |D5ekTposin3 pacTBOPOB U PACILIABOB COJICH. 2.10 1.2,2.7,3.2
MPaKTUYECKOe

3aHSATHE

3anstue 1.4.7 |Pemienue pacueTHBIX 3a/1a4 Ha 3JICKTPOIU3. 1.3,1.6,29,2.10 | 1.10,1.4,2.3,2.5, 1.5,2.9
MIPaKTUYECKOE 33,34,35
3aHITHC

Tema 1.5 3aKOHOMEPHOCTH NPOTEKAHNS XMMHYECKHX PeaKuil.

3ansrue 1.5.1 |Knaccudukanus XMMHUECKUX pEeaKIIUM. 23 1.9,2.1,3.6
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IIPaKTUYECKOE

3aHITHC
3ansarue 1.5.2 |3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIUI. 1.2,2.2 1.9,2.7,3.2

TEOpHs

3ansarue 1.5.3 |[OKucauTenbHO-BOCCTAaHOBUTEIbHBIC PEAKIIHH. 2.2 1.7,2.8,3.2

TEeOpHst

3anstue 1.5.4 |CocraBnenue ypaBuenuit OBP, nmpoTekaromux B pa3aIuvHbIX Cpeiax. 2.7,2.8 1.5,2.5,3.3 1.2,2.8
MPaKTUYECKOE

3aHATHE

Tema 1.6 XuMHsi HEeMETAJJIOB.

3anstue 1.6.1 |HemeTamibl: 0cOOEHHOCTH CTPOSHHUSI aTOMOB, CBOMCTBA. 2.5 19,28,3.2

TEeOpHst

3anstue 1.6.2 |['anoreHsl: cTpoeHue, CBOMCTBA. 1.2,1.6,2.2,2.5 1.3,2.8,3.5

TEOpUst

3anstue 1.6.3 |Pemenue skcnepuMeHTaNbHBIX 337124 1o TeMe: "Hemeramnsr" 1.1,2.1,2.5 1.11,14,2.1,3.2

MIPaKTUYECKOE

3aHITHC

3ausarue 1.6.4 [O0001IEeHNE 3HAHUH XUMHUYECKHX CBOMCTB HEMETAJIOB U UX 2.5 1.9,2.5,33 14,25
MPaKTUYECKOE |COCTUHEHUH,

3aHATUC

Tema 1.7 XUMHUA METAJJIOB.

3ansarue 1.7.1 [Mertannsl: cTpoeHuUE, CBOKCTBA. 2.5 1.5,2.6,3.2

TEOpHst

3anstue 1.7.2  |O0mue CBOMCTBA MOYYCHHUS METAJLIOB. 1.8 1.3,2.5,33

TEOpHs [Tupo,ruapo,31eKTPOMETAILITY PTHS.

3ansatue 1.7.3 |MeTaiisl U CIUIaBbl, UCIIOJIB3YEMBIE B aBHA-PAKETOCTPOCHHUHU. 1.1 1.13,2.8, 3.1

TEOpHs

3anstue 1.7.4 |KomMno3umoHHbBIE MaTepUalIbl: KJIacCU(UKAIUS, CTOCOOBI MTOTyYCHHUS. 1.1,1.7,1.8, 2.1, 14,15,24,3.3
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TEOpHs 29,2.11,2.12
3anarue 1.7.5 [Komno3unmoHHbIe MaTepUalbl: IPUMEHEHUE B aBUA- PAKETOCTPOCHHH. 1 14,18, 2.11 1.10, 1.5, 1.7, 2.5,
Teopus 2.7,3.6
3auarue 1.7.6 |3ager 2 1.1,2.3,2.5,2.10 | 1.1,1.9,2.5,3.2 1.5,2.5
TEOpHs
3anstue 1.7.7 |Koppo3us MeTamios. 2 1.6,2.7 19,25,3.1
KOHCYJIbTaIUs
Paznen 2 Opranuveckasi XumMusl. 44
Tema 2.1 OcHOBHBIE NOHATHSI OPTAHUYECKONH XUMHUH U TEOPUs CTPOCHUSA 2
OPraHUuYeCcKHX COeJUHEeHH I
3anstue 2.1.1 |IIpenmer u 3agaun oprannyeckoit xumuu. [Ipupoansie, 1 14,2.6 1.2,2.3,3.1
TEOpUst HCKYCCTBEHHbIE U CUHTETUYECKHE OPTaHMYECKUE BEIIECTBA.
CpaBHEHHE OPTAaHHMYECKUX BEIIECTB C HEOPTAHUYECKUMU.
3ansarue 2.1.2 |Teopust crpoeHus oprannueckux coeanHenui A.M. bytieposa. 1 1.2,1.4 1.1,2.9,3.1
TEOpHst Nzomepust u n3zomepsl. Xumudeckue GOpMyITbl U MOJIEIIA MOJISKYIT B
OpraHU4YeCKOM XUMHH.
Tema 2.2 YriaeBoaopoabl 4 MX NPUPOIHbIE HCTOYHUKHU 5
3ansarue 2.2.1 |AnkaHbl: TOMOJIOTMYECKUN P, N30MEPHS U HOMEHKIIATypa aJIKaHOB. 1.2,1.6,2.6 1.4,2.5,33
TEOpHs
3ansarue 2.2.2 |[XuUMHUYECKHE CBOMCTBA aJTKAHOB: TOPEHHE, 3aMEIICHUE, PA3JIOKEHUE, 1 2.6 1.3,2.6,3.2
TEeOpHst JIETUAPUPOBAHUE.
3anstue 2.2.3 |[IpumeHeHune aikaHOB HA OCHOBE UX CBOMCTB. MeTaH: CBOMCTBA, 1 2.2,2.6 19,2.2,3.2
TEeOpHs MIpUMEHEHHE.
3anstue 2.2.4 |BpinojHEHNE YIPAKHEHUM HA COCTABIEHUE LIEMIOYEK TPEBPAILICHHH. 1 14,16,2.1,26, |1.14,19,23,28, | 1.2,1.3,1.4,1.6,
MPAKTHYECKOE 2.10 3.2 2.1
3aHITHC
3anstue 2.2.5 |PemieHue pacyeTHBIX 3a/1ay HA HAXOXICHUE COCTaBa OPraHUYECKOTO 1 1.6,2.10 1.12,1.7,2.7,3.3

PaKTUIECKOe

COCIMHEHMS TI0 MPOTYKTaM PEaKIThH.
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3aHATUC

Tema 2.3 HenpeneabHble yrieBoaopoabl. 10

3ausarue 2.3.1 |Ankensl. ['oMonoruueckuii psj ankeHOB. XMMUYECKUE CBOMCTBA 1 2.2,2.6 1.7,2.7,3.2
TEeOpHst ATUJICHA.

3anstue 2.3.2 |AnkaaueHsl. XuMuueckue cBoiictra. llpumenenue. 1 1.6,2.6,2.10 1.2,1.8,2.3,2.9,
TEeOpUst 34
3anarue 2.3.3 |AnkuHpl. XMMHYECKHE CBOMCTBA alleTHIIEHA . 1 1.6,2.11 14,2.5,33
TEOpHs

3ansarue 2.3.4 |[[IpaBwio B.B. MapkoBHuKOBa. Peakiius moaumMepusanuu. 1 14,18,2.8,2.12 | 1.10,2.1,2.7,3.2
TEeOpHst

3anstue 2.3.5 |Knaccudukarus u Ha3HaUYCHHUE KaydyKOB. 1 1.7,2.6,2.10 1.6,2.1,2.5,3.3
TEOpUst

3anstue 2.3.6 |Pe3uHOTEXHUYECKUE U3/IETUSl B AaBHACTPOEHUHU. 1 14,1.6,2.8 19,24,32
MPaKTUYECKOE

3aHITHC

3anstue 2.3.7 |OcHOBHBIC HaNPaBICHUS MPOMBIIUICHHOH MepepadOTKH MPUPOTHOTO 1 1.8,2.11 1.13,1.14,2.6, 2.9,
Teopus rasa. 3.1,3.5
3ansarue 2.3.8 |Pemenue pacueTHBIX 3a7a4 Ha BBIXOJ IPOAYKTA OT TEOPETUYECKOTO. 1 2.10 1.7,2.7,3.4
MPaKTUYECKOE

3aHITHC

3ausarue 2.3.9 [O000I1IeHNE 3HAHNUIH 0 XUMHUUYECKHUX CBOMCTBAX aJIKEHOB. aJIKUHOB. 1 14,1.6,18,2.1, 1.3,19,2.1,2.6, | 1.6,2.1,2.12,2.3
Teopus apeHOB. 2.6,2.10 32,34
3anstue 2.3.10 |Pemenue 3a1a4. Pacuer 00beMHBIX OTHOIIICHUH Ta3000pa3HbIX 1 1.6,2.10 1.1,2.3,34
MPaKTUYECKOE |BEIIECTB MO XUMUYECKUM YPaBHECHUSIM.

3aHSATHE

Tema 2.4 ApoMaTH4ecKHe YriieBOAOpPO/bI. 5

3ansitue 2.4.1 |Apensl. beH3o: cBOMCTBA, IPUMEHEHHUE. 1.5,1.6,2.1,2.2, 14,2.4,32
Teopus 2.3
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3ansarue 2.4.2 |[Tonyon: cBOWCTBA, TPUMEHEHUE. 1 1.5,1.8,2.1 1.14,2.7,3.6
TEeOpHst

3anstue 2.4.3 |Hedts: coctaB u nepepabotka. Heprenponykrel. 1 1.7 1.15,1.3,2.9,3.1
TEOpUst

3ansatue 2.4.4 |ABuannonusle OeH3uHEI. OKTaHOBOE YHCIIO OCH3MHOB U IIETAHOBOE 1 1.7,2.12 19,2.3,24, 3.6
TEOpHs YHUCJIO TU3EIIbHOTO TOTUIMBA.

3anstue 2.4.5 |O6006meHe 3HaHNK 00 apeHax ¥ MPUPOIHBIX HCTOYHUKAX 1 1.1,2.1,2.10 1.15,1.9,2.9, 3.4, 1.6,2.10
IIPAKTHUYECKOE |yriIeBOJIOPOAOB (HEPTH). 3.5
3aHSATHE

Tema 2.5 Kucaopoaconep:xamue yrieBoaopoasbl. 11

3ansarue 2.5.1 |Cnuptsl. MeTunoBslii cnupt: cBoiicTBa, npumeHenue. Ilpasuna Th npu| 1 2.10 1.12,1.15,2.9,3.2
TEOpHs paboTe ¢ HUM.

3andarue 2.5.2 |[nuiepuH Kak npeacTaBuTE b MHOTOATOMHBIX CIIUPTOB. 1 2.6,2.11 1.12,1.14,2.6, 2.7,
Teopus 33
3anstue 2.5.3 |Apomatuyeckue cnupThl. DeHOM: CBOMCTBA, MPUMEHEHHE. 1 1.6,2.8 1.12,2.9,3.1,3.5
TEOpUst

3anstue 2.5.4 |Anpaerunpl v KeTOHBI: (hOpPMANIBIACTH, AlICTOH. 1 1.8 1.5,2.5,3.2
TEOpHs

3anstue 2.5.5 |KapOoHOBBIE KUCIOTHI: HOMEHKIIATypa, CBOWCTBA, IPUMEHEHHE. . 1 1.1,1.5,1.6 1.5,24,33
TEeOpHst

3ansrtue 2.5.6 |CnoxHble 3UpHL. 1 2.11 1.1,2.3,3.2
TEOpUst

3anstue 2.5.7 |Mcnonab30BaHUE KUCIOPOACOAEPKAIIUX YTIEBOAOPOIOB B 1 1.1,1.8,2.12 14,24, 3.1
MPAKTUYECKOE |MPOMBIIIIEHHOCTH. 3amuTa pedepaTosB.

3aHATHE

3anstue 2.5.8 |XKupsl:kiaccudukaiiys, CBOCTBa, IPUMEHEHHUE. 1 1.8,2.6 1.6,2.7,3.6
TEOpHs

3anstue 2.5.9 |M3ydeHre COBPEMEHHbBIX TEXHOJIOTUHN MOJyYEHHS] UICKYCCTBEHHBIX 1 1.8,2.1,2.11 1.15,1.8,2.5,3.1
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TEOpHs KHUPOB.

3aunsarue 2.5.10 [Mbuia: TBepabie u xuakue.llonyuenue. 14,22,29 1.5,29,3.2

TEOpHst

3anstue 2.5.11 |O600meHHe 3HAHUN O KHUCIIOPOICOACPKAIINUX COSTMHCHHSIX 2.9 1.12,2.5,3.2 1.6,2.1,2.10, 2.6,
Teopus 2.7
Tema 2.6 YriaeBoasl.

3ansTtue 2.6.1 |YriaeBoabl: MOHOCaXapU/Ibl. 1.2,1.6,2.4 19,2.2,3.6

TEOpHs

3andarue 2.6.2 |YrieBoasl : Aucaxapubl, MOJIUCaxapu/bl. 2.6,2.11 19,24,33

TEeOpHst

3anstue 2.6.3 |3HaueHue yraeBOAOB B )KHBOW MPUPOJIC U B KU3HH YETIOBEKA. 2.9,2.11 1.11,2.8,3.2

MPaKTUYECKOE

3aHATHE

Tema 2.7 A3oTcoaep:xaiue yriieBoaopo/bl.

3anstue 2.7.1 |AMuHBL: Ki1accu(UKaIMS,CBONCTBA. AHUIIUH: TIOJTy4YEHHE, 1.8 1.14,1.15,2.9, 3.1

TEeOpHst MIpUMEHEHUE.

3anstue 2.7.2 |AMUHOKHCIOTHI: CBOMCTBA. IPUMEHEHHUE. 1.1,1.8,2.11 1.14,2.7, 3.1

TEOpUst

3anstue 2.7.3 |[IpoBeneHue Ka4eCTBEHHBIX PEAKIUil HA OEIKH. 1.1,2.9 1.1,2.9, 3.6

MIPaKTUYECKOE

3aHITHC

3anstue 2.7.4 |IlonuMepsl, CHHTETUYECKHE BOJIOKHA: 1.1,1.8,2.12 1.14,2.7,3.2

TEeOpHs MOJTyYeHUE,CBOMCTBA, TIPUMEHEHHE.

3anstue 2.7.5 |CpaBHEHHUE CBOWCTB CHHTETHUECKUX M OMOMOIMMEPOB. 1.8,2.1,2.12 1.14,2.4,3.3 1.7,1.8,2.1, 2.11,
MIPAKTUYECKOE 2.2
3aHITHC

Tema 2.8 I'eneTHyeckas CBA3L MEXKAY KJIACCAMH OPraHUYECKHX COCAUHEHMH.

3anstue 2.8.1 |3HaYUMOCTh OPraHUYECKUX BEIIECTB B KU3HEICATCILHOCTH PACTCHHM, 1.1,1.6,1.7,2.10 1.11,1.12,1.14,
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TeopHUs JKUBOTHBIX YEJIOBEKA. 1.15,1.2,1.8,2.9,
3.6
3anstue 2.8.2 |3auet no teme: " Opranuyeckast Xumus'" 2 22,2.3,2.6 1.1,2.1,2.5, 3.1
TEOpHs
JuddepennrpoBaHHbIii 3a4eT 2
BCEI'O:| 80

TemaTuka HHAUBUAYAJIBbHBIX IPOCKTOB

0 N DN AW~

— = e e
DN D W~ OO

. Bropas xxu3Hb Mmycopa.

. «['epmMeTKM» B aBUACTPOCHUH.

. 'uruennveckre cBOMCTBa HEKOTOPBIX MOIOIITUX CPE/ICTB.
. XKeBaTenpHas pe3nHKa: MOJb3a WK Bpe?

. Kak B mpOMBIIIUIEHHOCTH MOJIy4al0T O0yTaIueH-CTUPOIbHBINA KaydyK?
. Komno3utimonusie Marepraibl B aBUACTPOCHUH.

. Kpucranner Bokpyr Hac.

. MOXHO 1T TTOJTyYUTh PE3UHY U3 KAPTOIIKHU?

. HedTb u ee nepepaboTka. Buibl aBUaIlMOHHOTO TOILIMBA.
. He1pb 1 ee mepepaborka. Bumbl cMa304HBIX MaTEpHAIOB.
. CriocoOBI 3aITUThl METAJUIOB OT KOPPO3HH.

. CTeKJIOTIIACTUKY B aBUACTPOCHUHU.

. XMMUYECKHE BEIIeCTBa BOKPYT Hac.

. Xy10’)keCTBEHHAs IIEHHOCTh U CBOMCTBA CTEKJIA.

. DKoyorusa moma.

2.3. CBs13b JUIAKTHYECKHUX €IMHUI] C IPeIMETHBIMH Pe3yaIbTaTAMU

IIpeamMeTHbIE pe3yabTaThl

I[I/I,HaKTI/IquKI/Ie C¢IMHHIIBI

HNujpexcobl TeM 3aHATHH

3.1 chopMHPOBAHHOCTH IPEICTABICHUN O
MECTE XMMHUHU B COBPEMEHHOW HAyYHOU
KapTUHE MUpPa; TOHUMaHUE POJIM XUMUU B
dbopMHUpOBaHUU KPyTO30pa U

1.1 posib XMMHMM B €CTECTBO3HAHNH, €€
CBA3b C IPYTHUMH €CTECTBEHHBIMH
HayKaMU, 3HAYEHUE B KU3HU
COBPEMEHHOT'0 OOIIECTBa;

1.1.1,1.7.3,2.5.7,2.7.2
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(GyHKIHOHATBHOM TPAaMOTHOCTH YeJIOBEKa
JUISL peLIEHUs TPaKTUYECKUX 3a]1ay;

1.3 ocHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXpaHEHMSI MaCChI BEILIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIICCTB,
[lepunonnueckuii 3axon JI.1. Menneneena,
3akoH ['ecca, 3aKkoH ABOraapo;

1.1.1, 1.1.2

2.4 XapaKTepu30BaTh: S-, p-, d-3JEMEHTHI
10 UX NoJyioxkeHuto B [lepuoanueckon
cucreme .M. MeHnneneena;

1.1.1, 1.1.2

2.7 0OBSICHATB: 3aBUCUMOCTH CBOMCTB
XUMUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BEIIIECTB OT MOJI0KCHHUS B
[Iepnomnueckou cucreme J1.1.
Menpaeneena;

1.1.1,1.1.2, 1.7.7

1.5 cTpoenust atoma, XUMHUYECKOMN CBS3H,
ANEKTPOIUTUYECKON TUCCOLNALNN, KUCIIOT
Y OCHOBAaHMM, CTPOCHHSI OPTAaHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN (BKIIIOYAs
CTEPEOXUMHUIO), XUMUUECKYI0 KUHETUKY U
XUMHYECKYIO0 TEPMOJUHAMUKY;

1.1.2

1.6 xnaccuduKauo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHMH;

1.1.2,1.4.1,1.7.7,2.5.3

2.10 mpoBoauTh pacueTsl o xumuyeckum |1.4.1
(opMyram U ypaBHEHHSIM pEaKIUii;
1.4 OCHOBHBIE TEOPHUU XUMUHU; 2.1.1,2.1.2
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2.6 cTpo€HUE U CBOWCTBA OPTaHUYECKUX
COeMHEHMH (yTIICBOIOPOIOB, CIIUPTOB,
(G eHOTIOB, aJbAETHIO0B, KETOHOB,
KapOOHOBBIX KUCIIOT, aMUHOB,
AMUHOKHUCIIOT U YTJIEBOJOB);

2.1.1,2.8.2

1.2 Ba)kHEHIIIE XUMUUECKHE TTOHATHS
BEIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKa, aluyIoTPOIUs, HYKJIHIbI 1
W30TOIIbI, aTOMHBIE S-, p-, d-opOuTaNmy,
XHMUYECKas CBA3b,
AJIEKTPOOTPUILIATEIFHOCTD, BaJIGHTHOCTD,
CTEIEeHb OKUCJICHUS, THOPUAN3ALIMS
opOuTaseil, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUSI,
KOMILJIEKCHBIE COSTUHEHUSI, TUCTIEPCHBIC
CHUCTEMBbI, UCTUHHBIE PACTBOPBI,
AJIEKTPOJIUTHYECKAS JTUC

2.1.2

1.8 BemecTBa U MaTepUalIbl, LIKPOKO
UCIIOJIb3YEMbI€ B MPAKTUKE: OCHOBHBIE
METAJIJIbI U CIUIaBbI, TpaduT, KBapII,
MUHEpaIbHBIC YAOOPECHNS, MUHEPATLHBIC U
OpraHUYeCKUEe KUCIOTHI, IEJI0YU, aMMHAK,

2.3.7,2.5.7,2.5.9,2.7.1,2.7.2

cTp. 21 u3 61




YTJIEBOIOPO 1B, (DEHOJI, aHUJIUH, METAHOI,
ATaHOJ, STWJICHIJIUKOJIb, TJIMIIEPHH,
dbopmanbaerui, aleTaibAeTul, alleToH,
[JIF0KO03a, caxapo3a, KpaxMmal, KjleT4yaTka,
AMUHOKUCJIOTBI, OEIKU, UCKYCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, JKUPHI,
MBbLJIa ¥ MOIOIIHE CPEJICTBA;

2.11 ocyuiecTBIsATh CAMOCTOATENbHBIN
MOMCK XUMUYECKON HH(POPMALINH C
UCIIOJIb30BAaHUEM PA3IUYHBIX HCTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJIIPHBIX U3/IaHUW, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA);

2.3.7,2.59,2.7.2

1.7 npupoaHbIE ICTOYHUKH YTJIEBOIAOPOIOB
U CIIOCOOBI UX TIepepadbOTKH;

243

2.8 3aBUCUMOCTb CBOWCTB HEOPTaHHUYECKUX
BELIECTB OT UX COCTABAa U CTPOEHUS,
MIPUPOIY XMMUYECKOU CBSI3U, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKLIMU OT
paznuYHBIX (AKTOPOB, PEAKIIMOHHOMN
CITIOCOOHOCTH OPraHUYECKUX COCTMHECHUI
OT CTPOCHHS UX MOJIEKYJI;

253

2.12 ucnonbp30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUU JIsl 00pabOTKU U Mepeadn
XUMUYECKON MHPOPMALIMH U €€
MIPEACTABJICHUS] B Pa3IMUHbIX (popmax Jjis:

2.5.7
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NOHUMAaHUS TJI00ABHBIX MPOOIIEM,
CTOSIUX MEPE YETOBEYECTBOM:
JKOJIOTUYECKHUX, JHEPTETUUECKUX U
CBIPBEBBIX; OOBACHEHUS] XUMHUYECKHUX
SABJICHUM, IPOUCXOASIINX B IPUPOAE, OBITY
Y Ha IIPOU3BOJICTBE.

2.1 Ha3bIBaTh: U3yUYEHHBIE BEIIECTBA T10
«TPUBHAIILHON» WIIA MEXKTyHAPOAHOU
HOMEHKJIaTypaM;

259

2.2 onpeaensaTh: BaJJGHTHOCTh U CTETIICHb
OKHUCJICHHS] XUMUYECKUX SJIEMEHTOB, TUI
XUMHUYECKOU CBA3U B COCIMHEHUSX, 3aPsT
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PEIIETKH,
XapaKkTep Cpebl B BOJHBIX PACTBOpPaAX,
OKHCJIUTENb U BOCCTAHOBUTE!Ib,
HaIlpaBJICHUE CMEIIEHUS PaBHOBECHUSI 10T
BIIMSIHUEM Pa3IMYHbIX (AKTOPOB, U30MEPHI
Y TOMOJIOTH, PUHAIJIEKHOCTD BEIIECTB K
Pa3HBIM KJIacCaM HEOPTraHUYECKUX U
OPTraHUYECKUX COCIUHEHNU;

2.8.2

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

2.8.2

3.2 BlIageHUE OCHOBOIOJIATaIONIMMH
XUMHUYECKUMHU TOHSATUSIMHU, TEOPUSIMH,

2.8 3aBUCUMOCTb CBOVCTB HEOPTaHHUUECKUX
BELIECTB OT UX COCTAaBa U CTPOEHUS,

1.2.1,2.3.4,2.3.6
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3aKOHAMH M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE I0JIb30BaHNE XUMHUUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

IPUPOAY XUMUICCKOHN CBS3H, 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOHN pPEeaKIuu OT
pasTUYHBIX (AKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHSI X MOJICKYJT;

1.5 cTpoenust atoma, XUMHUYECKOM CBS3H,
ANEKTPOIUTUYECKON TUCCOUNALNN, KUCIIOT
Y OCHOBAaHMM, CTPOCHHSI OPTAaHUYECKUX U
HEOPraHUYECKUX COCTMHEHUN (BKIIIOYAs
CTEPEOXUMHUIO), XUMUUECKYI0 KUHETUKY U
XUMHYECKYI0 TEPMOJUHAMUKY;

1.2.2,2.4.1

2.2 omnpenesTh: BAJJEHTHOCTh U CTETIICHb
OKMCJICHUSI XUMUYECKUX JIEMEHTOB, THUII
XUMHUYECKOU CBSI3U B COCTUHEHUSIX, 3aPsi]l
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PEIIETKH,
XapakTep cpeibl B BOAHBIX pacTBOpax,
OKHCJIUTEIb U BOCCTAHOBUTEIIb,
HaIlpaBJICHUE CMEIIEHUS PaBHOBECHUSI O]T
BIIMSIHUEM Pa3IMYHbIX (PAKTOPOB, U30MEPHI
Y TOMOJIOTH, MPUHA/JIC)KHOCTD BEIIECTB K
pPa3HBIM KJ1accaM HEOPraHUYECKUX U
OpPraHUYECKUX COCIMHCHUN;

1.2.2,134,15.2,1.53,2.2.3,23.1,2.4.1,
2.5.10

1.4 OCHOBHBIE TEOPUU XUMUMU;

1.3.4,2.2.4,2.34,2.3.6,2.3.9,2.5.10

2.9 BBINOJHATH XUMUYECKUN IKCIIEPUMEHT
10 PACIIO3HABAHUIO BAXKHEUIIINX

1.4.2,2.5.10,2.5.11,2.6.3
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HEOPraHUYECKUX U OPraHUYECKHUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIUXCA K N3yYEHHBIM
KJIaccaM COCJIMHCHM;

1.6 xnaccudukanuo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHM;

1.43,2.24,2.3.6,2.3.9,24.1

2.10 mpoBOAUTH pacyeThl 0 XUMUYECKUM
dopMynaM U ypaBHEHHUSIM PEaKIINIA;

1.4.6,1.7.6,2.2.4,2.3.9,2.5.1

1.2 BakHEHIIINE XUMAYECKUE TOHATH:
BEIECTBO, XUMHUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJICKYJI, HOH,
paavKai, alIoOTPONHS, HYKIIU/IbI |
U30TOIIbI, aTOMHBIE S-, p-, d-opOuTany,
XHMUYECKas CBA3b,
ANEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPHUAN3AIUS
opOHTaJIel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIM 00BEM Ira3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMITLJICKCHBIE COCIMHCHHUS, TUCTICPCHBIC
CUCTEMbI, ICTUHHBIC PACTBOPHI,
ANEKTPOITUTHICCKAS JTUC

1.5.2

2.5 o01me XuMU4YeCKUe CBOMCTBA

1.6.1,1.6.3,1.7.1,1.7.6
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METaJIJI0B, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTraHUYECKHUX
COCIUHCHMI;

1.1 posib XUMHM B €CTECTBO3HAHUH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMU, 3HaUYC€HUE B KU3HU
COBPEMEHHOT0 O0IIEeCTBA;

1.6.3,1.7.6,2.7.4

2.1 Ha3pIBaTh: U3YUYEHHBIE BEILIECTBA 110
«TPUBHUAJIBHON» WM MEXIYHAPOIHON
HOMEHKJIaTypaM;

1.6.3,2.2.4,2.3.9,2.4.1

2.3 XapakTep B3aUMHOT'O BIMSHUS aTOMOB
B MOJIEKYJIaX, TUIIbI PEAKLUN B
HEOPraHUYECKOW U OPraHUYECKOU XUMUH;

1.7.6,2.4.1

2.6 cTpoeHUE U CBOMCTBA OPraHUYECKUX
coeMHEHUH (YTJICBOIOPOJIOB, CITUPTOB,
(heHOJI0B, aJIbCTH/IOB, KETOHOB,
KapOOHOBBIX KHCIIOT, aMUHOB,
AMUHOKHCJIOT U YTJICBOJIOB);

222,223,224,23.1,2.3.9

1.8 BemecTBa U MaTEpUAIIbI, IIUPOKO
HCIIOJB3YEMbIC B TPAKTUKE: OCHOBHbIC
METaJUThl ¥ CTUIaBBI, TpauT, KBaApII,
MUHEpaIbHBIC YA0OPECHS, MUHEPATLHBIC U
OpraHUYeCKUe KUCIOTHI, MIEJI0YU, AaMMHAK,
yTIEBOAOPOIbI, (EHOJI, AaHUIINH, METAHO,
ATaHOJ, 3TWJICHIJIUKOJIb, TJIMIEPHH,
dbopmManbaeru, aleraibAaeru/l, alleToH,

2.3.4,239,254,2.7.4
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[JII0KO3a, caxapo3a, Kpaxmal, KJIeT4yaTka,
AMUHOKUCJIOTBI, OEIKU, UCKYCCTBEHHBIC
BOJIOKHA, KAyUyKH, IIJIACTMACCHI, KHUPHI,
MbLJIa U MOIOIIINE CPEACTBA;

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.

2.3.4,2.7.4

2.11 ocyuiecTBIsATh CAMOCTOATENBHBIN
MOMCK XUMHUYECKON MHPOpMAITUU C
UCII0JIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-
NOMYJISIPHBIX U3IaHUHN, KOMITBIOTEPHBIX 0a3
JIaHHBIX, pecypcoB MHTEpHETA);

2.5.6,2.6.3

3.3 Bi1aJiecHUE OCHOBHBIMU METOJaMU
HAy4YHOTO TTO3HAHMS, UCIIOIb3YEMBIMH B
XHMHH: HAOJIFOIEHHUE, OIMCaHHE,
U3MEPEHUE, FIKCTICPUMEHT; YMEHHE
00pabaTbiBaTh, OOBSICHAThH PE3YJILTATHI
MIPOBEJICHHBIX OIBITOB M JICJIaTh BHIBOIBI;

1.3 ocHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXpaHEHHMSI MACChI BEILIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIICCTB,
[lepnonnueckuii 3axkon /.M. Menneneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

1.2.4,1.4.7
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TOTOBHOCTH M CIIOCOOHOCTh IIPUMCHATDH
MCTO/JIbI ITO3HAHUA IIPpHU PCIICHHUN
IMPAaKTHYCCKUX 3a1a4,

2.4 xapakTepu3oBarh: s-, p-, d-2JIeMEHTbI
10 UX MoJIoKeHuto B [lepuoauueckon
cucreme .M. Menneneena;

1.2.4

2.7 OOBICHATD: 3aBUCHMOCTH CBOMCTB
XUMUYECKOTO DJIEMEHTA U 00pa30BaHHBIX
MM BEIIECTB OT IOJIOKCHHS B
[Tepunonnueckoii cucreme J1.1.
Menpeneena;

124,154

1.4 ocHOBHBIE TEOPUU XUMUMU;

1.3.1,1.3.2

1.5 cTpoeHuss aToMa, XUMHYECKOMN CBS3H,
3JIEKTPOJIMTHYECKON JUCCOLMAIIUU, KUCIIOT
Y OCHOBaHUM, CTPOCHUS OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUM (BKIIFOUas
CTEPEOXUMHUIO), XUMHUUECKYIO KHHETHUKY H
XUMUYECKYIO0 TEPMOIUHAMHUKY

1.3.1,2.5.5

2.10 mpoBOAUTH pacyeThl 10 XUMUYECKUM
dopMynaM U ypaBHEHHUSIM PEaKIINA;

1.32,1.44,14.7,22.5,2.3.5

2.11 ocyuiecTBIsATh CAMOCTOATEIbHBIN
MOMCK XUMHYECKON MHPOpMAITUH C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UICTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3IaHUHN, KOMITBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTepHETA);

1.3.2,1.7.4,2.3.3,2.5.2,2.6.2

2.8 3aBUCHUMOCTbh CBOMCTB HEOPTaHUUECKUX
BEIIECTB OT UX COCTaBa M CTPOCHUS,
IPUPOTy XUMUIECKOU CBS3H, 3aBUCIMOCTh

145,154
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CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITUYHBIX (AKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMSI X MOJICKYT;

1.6 xnaccudukanuo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHM;

1.4.7,2.2.1,2.2.5,2.3.3,2.5.5

2.9 BBINOJIHATH XUMUYECKUN IKCIIEPUMEHT
10 PACIO3HABAHUIO BAXKHEUIIINX
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB, MOJYYEHUIO KOHKPETHBIX
BEILECTB, OTHOCAIIMXCS K U3YUYECHHBIM
KJaccaM COCOUHCHUM;

1.4.7,1.7.4

2.5 o01mme XuMUYECKHEe CBOMCTBA
METAaJIJI0B, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX U OPTAaHMICCKUX
COCIUHCHMH;

1.6.4

1.8 BemiecTBa U MaTepuUabl, IIMPOKO
UCIIOJIb3yEeMblI€ B IIPAKTUKE: OCHOBHbIE
METaJJIbl ¥ CIUIaBbI, TpaduT, KBapil,
MUHEpaJIbHbIC YA00pEHUs, MUHEPaATIbHbIE U
OpraHUYeCKUEe KUCIIOTHI, IIEJI0YH, aMMHAK,
yTI€BOAOPObI, (PEHOJI, AaHUJINH, METAHO,
ATaHOJ, STWJICHIJIUKOJb, TJIMIIEPHH,
(dopmanbaeru, aneTanbaeru, aleToH,
[JIF0KO03a, caxapo3a, Kpaxmal, KJIeT4yaTka,

1.7.2,1.7.4,2.7.5
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AMUHOKUCJIOTBI, OCIKU, UCKYCCTBEHHBIC
BOJIOKHA, KAy4yKH, IIJIACTMACCHI, KHUPHI,
MBbLJIa ¥ MOIOIIME CPENICTBA;

1.1 posib XUMHM B €CTECTBO3HAHUH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMU, 3HaUYC€HUE B KU3HU
COBPEMEHHOT0 O0IIEeCTBA;

1.7.4,2.5.5

1.7 npupoiHbIE ICTOYHUKH YTIIEBOAOPOIOB
U cI0coObI X TIepepaboTKu;

1.7.4,2.3.5

2.1 Ha3bIBaTh: U3yUYCHHBIE BEIIECTBA T10
«TPUBHAIIBHON» WIIA MEXKIyHAPOIHOU
HOMEHKJIaTypaM;

1.7.4,2.7.5

2.12 ucnonb30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUU JIsl 00pabOTKU U Mepeiaun
XUMUYECKON HHPOPMAIINH U €€
MIPEJICTABIICHUS B PA3IMYHBIX (hopMax Jyis:
MOHUMAaHUS TJI00AIBHBIX MPOOIIEM,
CTOSIIIIUX TIEPE]T YETOBEUECTBOM:
AKOJIOTUYECKUX, SHEPIeTHUECKUX U
CBIPbEBBIX; O0OBICHEHUS] XUMUYECKHUX
SIBJICHUHM, TPOUCXOIAIINUX B MPUPOJIE, OBITY
Y Ha MIPOU3BO/JICTRBE.

1.7.4,2.7.5

1.2 BaKHEHIIIHE XUMHUYECKHUE TOHSITHUS:
BCIIIECTBO, XUMHYECKHI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
pauKa, aJuIoTPONUs, HYKJIUIbI U

2.2.1
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U30TOIIbI, aTOMHBIE S-, p-, d-opOuTany,
XMMHUYECKas CBA3b,
AEKTPOOTPHUIATEILHOCTD, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPHUAN3AITHS
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIA 00BEM Ira3000pa3HBIX BEIISCTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMILJICKCHBIE COCIMHCHHUS, TUCTICPCHBIC
CUCTEMbI, ICTUHHBIC PACTBOPHI,
AICKTPOTUTHICCKAS JTUC

2.6 cTpoeHre U CBOWCTBA OPTaHUYECKUX
COeTMHEHMH (YTIIEBOAOPOIOB, CITUPTOB,
(heHOJI0B, aJIbJACTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, aMHUHOB,
AMHUHOKMCJIOT U YTJIEBOJIOB);

22.1,2.3.5,252,2.6.2

3.4 chopMUPOBAHHOCTH YMEHUS J]aBATh
KOJIMYECTBEHHBIC OLICHKU U MPOBOIUTH

pacyeThl M0 XUMHUUYECKUM (PopMyiaM U

YPaBHEHUSIM;

1.5 cTtpoenust atoma, XMMHYECKOW CBSA3H,
ANEKTPOIUTUYECKON TUCCOUHUALNH, KACIIOT
Y OCHOBAHUM, CTPOCHUS OPraHUYECKHUX U
HEOPraHMYECKUX COCTMHEHUH (BKIIIOYast
CTEPEOXHUMHUIO), XUMUUYECKYIO KHHETUKY U
XUMHUYECKYH TEPMOJIMHAMUKY;

1.3.3

2.8 3aBUCUMOCTb CBOMCTB HEOPTAHUYECKUX
BEILIECTB OT UX COCTaBA U CTPOEHU,
IPUPOLY XMMUYECKOU CBSI3H, 3aBUCUMOCTD

1.3.3
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CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITUYHBIX (AKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMSI X MOJICKYT;

2.10 mpoBOAUTH pacUEThI IO XUMUYECKUM
dbopMyram U ypaBHEHUSIM PEaKITnii;

1.33,1.4.7,2.3.2,2.3.8,2.3.9,2.3.10,2.4.5

1.3 ocHOBHBIE 3aKOHBI XMMHHU: 3aKOH
COXpPAHEHUSI MaCChl BEILIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIICCTB,
[Tepunonnueckuii 3akon .M. Menneneena,
3akoH ['ecca, 3akoH ABOrajipo;

1.4.7

1.6 xiaccudukauo 1 HOMEHKIATYPy
HEOPTraHUYECKUX U OPTaHUYECKUX
COCJIMHECHUM;

1.4.7,2.3.2,2.3.9,2.3.10

2.9 BBINOJTHATh XUMHUYECKUN SKCIIEPUMEHT
10 PACIIO3HABAHUIO BAXKHEUIIINX
HEOPraHMYECKUX U OPTaHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCAIINXCS K U3YUYEHHBIM
KJIACCAM COEIMHEHU;

1.4.7

2.6 cTpoeHre U CBOWCTBA OPTaHUYECKUX
COeTMHEHMH (YTIIEBOAOPOIOB, CITUPTOB,
(heHOJI0B, aIbJACTH/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, aMHUHOB,
AMHUHOKHCIIOT U YTJICBOJIOB);

2.3.2,2.39

1.4 ocHOBHBIE TEOPUU XUMUU;

2.39
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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;

2.3.9

2.1 Ha3bIBaTh: U3YUECHHBIE BEIIECTBA 11O
«TPUBHAJIIBHOW» WJIA MEXIYyHAPOAHON
HOMEHKJIATypam;

239,245

1.1 posib XUMHM B €CTECTBO3HAHHH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMU, 3HaYC€HUE B KU3HU
COBPEMEHHOT0 OOIIECTBA;

245

3.5 BnajeHue NpaBUIaMU TEXHUKH
0€30MaCHOCTH NP UCIIOIB30BaHUU
XUMUYECKUX BEIICCTB,;

1.3 oCHOBHBIE 3aKOHBI XUMHHU: 3aKOH
COXpPaHEHUSI MacChl BEILIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIIECTB,
[Tepnonnueckuii 3akon JI.1. Menaeneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

1.4.7

1.6 xnaccudukanuoo U HOMEHKIIATYPY
HEOPTaHUYECKUX U OPTaHHMUECKUX

1.4.7,1.6.2,2.5.3
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COCIMHECHUN;

2.9 BBINOJTHATH XUMUYECKHUI SKCIIEPUMEHT
10 PACIO3HABAHUIO BAXKHEUIITNX
HEOPraHMYECKUX U OPTaHUYECKUX
BEILIECTB, NOJYYEHUIO KOHKPETHBIX
BEIIECTB, OTHOCAIIUXCS K U3YYECHHBIM
KJIaccaM COEIMHEHHUI;

1.4.7

2.10 mpoBOAUTH pacyeThl 0 XUMUYECKUM
dopMynaM U ypaBHEHHUSIM PEaKIINIA;

1.4.7,2.4.5

1.2 BakHEHIIINE XUMAYECKUE TOHATH:
BEIECTBO, XUMHUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJICKYJI, HOH,
paavKai, alIoOTPONHS, HYKIIU/IbI |
U30TOIIbI, aTOMHBIE S-, p-, d-opOuTany,
XHMUYECKas CBA3b,
ANEKTPOOTPHUIIATEILHOCTD, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPHUAN3AIUS
opOHTaJIel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIM 00BEM Ira3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMITLJICKCHBIE COCIMHCHHUS, TUCTICPCHBIC
CUCTEMbI, ICTUHHBIC PACTBOPHI,
ANEKTPOITUTHICCKAS JTUC

1.6.2

2.2 onpeaensaTh: BaJJGHTHOCTh U CTETIICHb

1.6.2
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OKHCIICHHS] XUMUYECKUX DJIEMEHTOB, TUI
XUMHYECKOU CBA3U B COCIMHEHUSX, 3P
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAIINYECKONU PELIETKH,
XapakTep Cpeasl B BOAHBIX PaCTBOpax,
OKHCIIUTEIb U BOCCTAHOBUTEID,
HaIIpaBJICHUE CMELIEHNs PABHOBECHSI IO
BIIUSTHUEM Pa3IUYHBIX (PaKTOPOB, U30MEPHI
Y TOMOJIOTH, IIPUHAJIEKHOCTD BEIIECTB K
Pa3HBIM KJ1acCaM HEOPraHUYECKUX U
OPraHUYEeCKUX COCINHEHNUN;

2.5 o0mue XMMUYeCcKre CBOMCTBA 1.6.2
METAJLJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTaHUYECKUX

COCJIMHCHUI;

1.8 BemiecTBa U MaTEepUAJIbl, IIUPOKO 2.3.7

UCIIOJIb3YEMBIE B IPAKTUKE: OCHOBHBIE
METaJJIbl U CIUIaBbl, TpaduT, KBapll,
MUHEpaJIbHbIE YI00pEHMS, MUHEPATIbHBIE U
OpraHUYECKUE KUCIOTHI, HIEJI0YU, aMMUAK,
yTIEBOIOPOAbI, PEHON, aHUIMH, METaHO,
ATaHOJ, STWJICHIJIMKOJIb, TIINLEPHH,
(dopmanbaerus, aneTaabaeru, aleToH,
IVIFOKO3a, caxapo3a, Kpaxmal, KJIeT4yaTka,
aAMUHOKHCIIOTBI, O€JIKH, HICKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, INIACTMACChI, )KUPBI,
MBbUIA U MOIOLIME CPEACTBA,
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2.11 ocymiecTBIsATh CAMOCTOATEIbHBIN
MOMCK XMMHUYECKON HH(POPMAIIMH C
UCIIOJIb30BAaHUEM Pa3ITUYHBIX HCTOYHUKOB
(CIIpaBOYHBIX, HAYYHBIX U HAyYIHO-
MOMYJISIPHBIX U3JIaHUH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHETA);

2.3.7

1.1 posib XUMHM B €CTECTBO3HAHHH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMmH, 3HaYCHHUE B )KU3HU
COBPEMEHHOT0 OOIIECTBA;

245

2.1 Ha3pIBaTh: U3yYEHHBIE BEIIECTBA 110
«TPUBUAJIBHON» WM MEXIYHAPOIHON
HOMEHKJIaTypaM;

245

2.8 3aBUCUMOCTb CBOMCTB HEOPTaHUIECKIX
BEIIECTB OT X COCTaBa U CTPOCHHUS,
IPUPOTy XUMUIECKOU CBS3H, 3aBUCIMOCTh
CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITuYHBIX (AKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHS X MOJICKYJT;

253

3.6 chopMHPOBAHHOCTH COOCTBEHHOU
TIO3UIIMH 110 OTHOIIECHUIO K XUMHUECKOH
uHPOpMAITUH, TTOTYyIaeMON U3 Pa3HBIX
UCTOYHHUKOB.

1.1 posib XUMHM B €CTECTBO3HAHHH, €€
CBSI3b C IPYTUMH €CTECTBEHHBIMU
HayKaMU, 3HAYCHUE B KU3HU
COBPEMEHHOT0 OOIIECTBA;

1.1.1,2.7.3,2.8.1

1.3 oCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXpaHEHMS MacChl BEIIECTB, 3aKOH

1.1.1
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IIOCTOSIHCTBA COCTaBa BEILIECTB,
ITepunonnueckuii 3akox JI.1. Menneneesa,
3aKko0H ['ecca, 3akoH ABorazapo;

2.4 xapaKkTepu3oBarh: s-, p-, d-2JIeMEHTbI
10 UX MoJIoKeHUIO B [lepuoanueckon
cucrteme .M. Menneneena;

1.1.1, 2.6.1

2.7 OOBICHATD: 3aBUCHMOCTD CBOMCTB
XUMUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
MM BEIIECTB OT IOJIOKCHHS B
[Tepunonnueckoii cucreme .M.
Menpeneena;

1.1.1

2.12 ucnonb30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUU JyIsl 00pabOTKU U Mepeadn
XUMUYECKON HHPOPMALIMH U €€
IPEICTaBIICHUS B pa3IMYHBIX (hopmax Jis:
MMOHUMAaHUS TJI00AJIBHBIX MPOOIIEM,
CTOSIILIMX NIEPEJT YETOBEUECTBOM:
AKOJIOTUYECKHUX, IHEPTETUUECKUX U
CBIPBEBBIX; OOBICHEHUS] XUMUYECKHUX
SIBJICHUM, TPOUCXOJISIINX B IPUPOJIE, OBITY
Y Ha MIPOU3BOJICTBE.

1.2.3,2.44

2.3 XapaxkTep B3aMMHOIO BIIUSIHUS ATOMOB
B MOJIEKYJIax, TUIbl PEaKUUii B
HEOPTaHUYECKON U OPTaHNYECKON XUMUU;

1.5.1

1.4 OCHOBHBIE TEOPUH XUMUU;

1.7.5

1.8 BemecTBa U MaTepUalIbl, IUPOKO

1.7.5,2.42,2.5.8
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UCIIOJIb3YEMBIE B IPAKTUKE: OCHOBHBIE
METaJJIbl U CIUIaBbl, TpaduT, KBapll,
MUHEpaJIbHbIE YI00pEHMS, MUHEPATIbHBIE U
OpraHUYECKUE KUCIOTHI, HIEJI0YU, AaMMUAK,
yTJIEBOIOPOAbI, PEHON, aHUIMH, METaHO,
ATaHOJ, STWJICHIJIMKOJIb, TJINLEPHH,
(dopmanbaerus, aleTaabaeru, aleToH,
IVIFOKO3a, caxapo3a, KpaxMmal, KJIeT4yaTka,
AMUHOKHCIIOTBI, O€JIKH, HICKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, INIACTMACChI, JKUPHI,
MBbUIA U MOIOLIUE CPEACTBA,

2.11 ocymiecTBIATh CAMOCTOSITENbHBIN
MOMCK XUMUYIECKON MHPOPMAIIHH C
WCITOJIb30BAHUEM PA3TUYHBIX HICTOYHUKOB
(cTIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHETA);

1.7.5

1.5 cTtpoenust atoma, XMMHYECKOW CBSA3H,
ANEKTPOIUTUYECKON TUCCOUHUALNH, KACIIOT
Y OCHOBAHUM, CTPOCHUS OPraHUYECKHUX U
HEOPraHMYECKUX COCTMHEHUH (BKIIIOYast
CTEPEOXHUMHUIO), XUMUUYECKYIO KHHETUKY U
XUMHUYECKYH TEPMOJIMHAMUKY;

2.4.2

2.1 Ha3pIBaTh: U3yUYEHHBIC BELIECTBA I10
«TPUBHAJIIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIATypam;

242
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1.7 npupoaHbIe UCTOYHUKH YTIEBOJIOPOIOB
U CITIOCOOBI UX TIepepadbOTKH;

2.4.4,2.8.1

2.6 cTpoeHnE U CBOWCTBA OPTaHUYECKUX
COeMHECHHH (yTIIEBOAOPOIOB, CITUPTOB,
(G eHO0JIOB, aNbAETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, aMUHOB,
AMHHOKHCJIOT U YTJIEBOJIOB);

2.5.8

1.2 BaxkHeHIIIe XUMUYECKUE TTOHSITHSA:
BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM,
MOJIeKyJIa, Macca aTOMOB M MOJIEKYJI, HOH,
paauKa, alaoTPONUs, HyKJIU/IbI U
M30TONBI, aTOMHBIE S-, -, d-opOuTay,
XUMHYECKas CBA3b,
AIIEKTPOOTPHUILIATETLHOCTD, BAJICHTHOCTb,
CTETEeHb OKUCIICHUS, THOPUAU3ALIHS
opburaneil, MpocTpaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIN 00BEM ra3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS,
KOMIUICKCHBIE COSIMHECHHUSI, TUCTICPCHBIC
CUCTEMBbI, HCTUHHBIE PACTBOPBI,
AIIEKTPOIUTUIECKAS TUC

2.6.1

1.6 xnaccuduKauoo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHMH;

2.6.1,2.8.1
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2.9 BBINOJHATh XUMUYECKUM SKCIIEpUMEHT |2.7.3
10 PaCIO3HABAHUIO BaYKHEUIITUX
HEOPraHUYECKUX U OPTaHMYECKHUX
BEIIECTB, NOJYYCHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMNXCS K U3YUYCHHBIM

KJlaccaM COCJIMHCHUM;

2.8.1

2.10 mpoBOAUTH pacUEThl IO XUMUYECKUM
dbopMyram 1 ypaBHEHUSIM PEaKITHii;

2.4. XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4€0OHOM 1eSITeJIbHOCTH 00y4aI0IUXCA

HaumMmeHoBaHMe TEMBI

XapakTepuCcTHKA OCHOBHBIX BHI0B JAeSITeJIbHOCTH 00yuaronierocsi (Ha ypoBHe
Y4eOHBIX JeicTBHI)

Pazgen 1 OOmias u HeopraHudeckass XUMus

Tema 1.1 [lepuoanueckuii 3aKoH
JI.N.MenneneeBa B CBETE NPEACTABICHUN
O CTPOEHUHU aTOMa

YCTaHaBJIMBATh 3BOJIIOLIMOHHYIO CYIIIHOCTh MEHAEIEEBCKON U COBPEMEHHOU
dbopmMyIHpoBOK neproandeckoro 3akoHa JI.1.Menneneena;

OOBACHATh PU3NYECKUI CMBICIT CHMBOJIMKH MEPUOINYECKON TAOJINLIBI XUMUYECKUX
sanemeHToB J.M.MeHneneeBa (HOMEpOB 3JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAHABIUBATh
IPUYMHHO-CJIEICTBEHHYIO CBSI3b MEK/Yy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEUIECTB B MEPUOJIaX U Ipynnax;

XapaKTepU30BaTh AJIEMEHTHI MAJIBIX M OOJIBIITUX TIEPHOJIOB 110 WX MOJIOKESHUIO B
nepuoanueckon cucreme .M. MeHnueneena;

YCTaHAaBJIMBATh 3aBUCUMOCTbh CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOCHHS aTOMOB,
00pa3yIoluX X XUMUYECKUX 3JIEMEHTOB. XapaKTepU30BaTh BAXKHEUILINE TUITBI
XUMHAYECKUX CBA3EH U OTHOCUTEIBHOCTD ATOM TUIIOJIOTUU;

Tema 1.2 CTpoeHue BeliecTBa

YCTaHaBJIIMBATh 3aBUCHUMOCTDb CBOMCTB XMMHUYECKHUX BCHICCTB OT CTPOCHUA aTOMOB,
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00pa3yIoluX X XUMUYECKUX 3JIEMEHTOB. XapaKTepU30BaTh BAXKHEUILINE TUIIBI
XUMHYECKUX CBA3EH U OTHOCUTEIBHOCTD ATOM TUIIOJIOTUU;

00BACHATH 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUA
KPUCTATNIMYCCKHUX PCHICTOK,

dbopMyIIMpOBaTh 3aKOHBI COXPAHEHHUS MACChl BEIIECTB U MOCTOSIHCTBA COCTaBa BEIIECTB;

OOBSACHATHh (PUBUUECKHUI CMBICT CUMBOJIMKU TIEPHOTUICCKON TaOIUITBI XUMUYECKHIX
snemenToB [.M1.MenneneeBa (HOMEPOB 3JIEMEHTA, IEPUO/IA, TPYIINbI) U YCTAHABINBATh
NPUYMHHO-CJIEICTBEHHYIO CBSI3b MEK/y CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB B MEPUOJIaX U TPYIIaX;

XapaKTEPHU30BaTh JIEMEHTHI MaJIbIX U OONBIINX NEPUOJIOB MO UX MOJIOKEHHUIO B
nepuoanueckon cucreme J.M1.Menneneena;

JlaBaTh OINpeIeIEHUE U ONEPUPOBATH CIAEAYIOIUMH XUMUYECKUMU TOHSATUAMMU:
BEILIECTBO, XUMHYECKUW PJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE ATOMHAs U
MOJIEKYJISIpHAsI MACChl, MOH, aJUTOTPOIUS, U30TOMbI, XUMUYECKas CBS3b,
ANEKTPOOTPUIIATENILHOCTD, BAJICHTHOCTb, CTEIIEHb OKUCIIEHUSI, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00BEM T'a3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI, SJEKTPOJIUT U HEAJIEKTPOIIUT,
AIEKTPOUTHYECKAS AUCCOIMAIMS, OKUCIUTENIb U BOCCTAHOBUTEIIb, OKUCICHUE U
BOCCTAHOBJICHHE, TETUIOBOM 3(PHEKT peakinu, CKOPOCTh XUMHUYECKON PEaKIln,
KaTaJin3, XUMUUYECKOE paBHOBECHE, YIIIEPOJIHBIN CKeleT, PYHKIMOHATbHAS TPYyIIa,
M30MEPHUSI, TOMOJIOTHS;

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

Tema 1.3
Bopga.PactBopbl. DnieKTponuTHyecKas

yCTaHABJIMBATh 3aBUCUMOCTh MEX/y KaY€CTBEHHON M KOJIMYECTBEHHOM CTOPOHAMU
XUMHUYECKUX OOBEKTOB U MPOIIECCOB;
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IUCCOLIAINS

TOTOBUTDH PACTBOPHI 33JIaHHON KOHIIEHTPAIMK B OBITY U Ha IPOU3BOICTBE;

penaTh pacyeTHhIE 3a/1a4u M0 XUMUYECKUM (OpMyJiaM U YpaBHEHUSM;

(hopMyIIMPOBATh OCHOBHBIC TMOJIOKEHUS TCOPHUHU ICKTPOTUTHICCKON TUCCOMAITIN 1
XapaKTEPU30BATh B CBETE ATOW TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COCJIMHCHUN;

Tema 1.4 Knaccuduxanus
HEOPraHUYECKUX COECTMHEHUN.

JlaBaTh orpeiesieHue U ONEpUPOBATh CIACAYIOUMMHU XUMAYECKUMU MOHSITUAMMU:
BEIIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHAS U
MOJIEKYJISIPHAs. MACChl, HOH, AJNTIOTPONHS, U30TOIbI, XUMHYECKAs CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHASA Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, JJIIEKTPOIUT U HEAIEKTPOJIUT,
3JIEKTPOJIMTUYECKAS TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM (D PEKT peakiinuu, CKOPOCTb XUMUYECKON pPEeaKInH,
KaTajiu3, XUMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeeT, GyHKIMOHAIbHAS TpyIIa,
U30MEpHUsl, TOMOJIOT S,

GbopMyIIHPOBATH OCHOBHBIE MOJIOKEHUS TEOPUHU IIEKTPOTUTUUECKON TUCCOLUAIIIU U
XapaKTEPU30BaTh B CBETE 3TOM TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COCJIMHCHUI;

q)OpMy.]II/IpOBaTI) 3daKOHBI COXPAaHCHUA MACChI BCHICCTB U ITOCTOAHCTBA COCTaBad BCIICCTB,

YCTaHABJIMBATh IPUYNHHO-CIEACTBEHHYIO CBA3b MEXKIY COACPKAHUEM ITUX 3aKOHOB U
HAITMCaHNEM XUMHUYECKHUX (POPMYI U ypaBHEHUH;

coOmro1aTh mpaBuia 0€30MacHOro 0OpaIleHus ¢ TOPIOYUMHU U TOKCUYHBIMU
BELIECTBAMHU, J1aOOPaTOPHBIM 000PYAOBAHUEM;

OOBSICHATH 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPpUCTAIINYCCKUX PCIICTOK,
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O00BSCHATH CYITHOCTh XUMHUUYECKHX TIpolieccoB. KnaccuduimpoBars XxuMmudeckue
pEaKIUu MO Pa3IuYHbIM IPU3HAKAM: YHUCIY U COCTaBY IIPOJTYKTOB U PEAr€HTOB,
TerioBoMy 3G (deKTy, HalpaBIeHUIo, (ha3e, HATUYUIO KaTalu3aTOPOB, U3MEHEHHUIO
CTENEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIIUX BEUIECTBA;

KJIACCU(UITUPOBATH BEIIECTBA U MPOIECCHI C TOYKU 3PCHHS OKUCIICHHSI-
BOoCccTaHOBJICHHS. COCTaBIISITh YPABHCHHSI PEAKITUH C IIOMOIIBI0 METO/1a DJICKTPOHHOTO
OajaHca;

peuiaTb PpaCuUCTHLIC 3a1a49U [0 XUMHWYCCKHUM q)OpMy.IIaM U YPABHCHUAM;

Tema 1.5 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUU.

OOBSCHATH CYIITHOCTh XUMHUYECKHX TIporieccoB. KiaccudummpoBats xumMmudeckue
PEaKINH 10 PA3TUYIHBIM ITPU3HAKAM: YHCITY M COCTAaBY MIPOTYKTOB U PEareHTOB,
TerioBoMy 3G (deKTy, HalpaBiIeHUIo, (ha3e, HATHYUIO KaTaln3aTOPOB, H3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINUX BEIIECTBA;

00BSCHUTH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU U TIOJIOKEHUSI XUMHUECKOTO
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB;

KJIaCCU(DHUIIMPOBATH BEIIECTBA U MIPOILIECCHI C TOYKH 3PECHHS OKHCIICHHSI-
BoccTaHOBJICHHS. COCTABIISITh YPAaBHEHHS PEAKIIMK C IIOMOIIBIO METO/1a 3JICKTPOHHOIO
OajaHca;

Tema 1.6 XuMust HEMETAJIJIOB.

OOBACHATH PUBNYECKHUI CMBICT CUMBOJIMKY IEPUOJUYECKON TaOIUIbI XUMUYECKHUX
sanemeHToB J[.Ml.MeHnaeneeBa (HOMEpOB 3JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAHABIUBATh
IIPUYUHHO-CJIEACTBEHHYIO CBA3b MEK/y CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMHU
M3MEHEHUS CBOMCTB JIEMEHTOB U 00pa30BaHHBIX UMU BELIECTB B MIEPUOIaX U Ipynnax;

XapaKTepU30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MTOJyUYEHHE U IPUMEHEHNUE BaXKHEHUIITNX
HemetaiyioB (VIIIA,VIIA,VIA rpymnm, a Takxe azora, pocdopa, yriepoaa, KpeMHHUS,
BOJIOPOJIa) U UX COCAMHEHUI;

yYCTaHaBJIMBATb 3aBUCUMOCTb MCKIY KaueCTBECHHOM U KOJIUYSCTBEHHOM CTOpOHaAMM1
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XUMHUYECKUX O0BEKTOB U MIPOIIECCOB;

OLICHUBATh BIVSIHUE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOUIEN CPEIbl HA OPraHU3M
YEJIOBEKA U JIPYTUE )KUBBIE OPTAHU3MBI;

YCTaHABJIMBATh IPUYNHHO-CICACTBEHHYIO CBA3b MEXKIY COACPIKAHUEM ITUX 3aKOHOB U
HAllMCaHUEM XUMUYECKUX (GOpMYI U YpaBHEHU;

OOBSICHSTH 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUA
KPUCTATNIMYCCKHUX PCHICTOK;

Tema 1.7 XuMusa MeTaJIOB.

XapaKTepu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, IIOJIyYCHUE U IPUMEHECHUE BAXKHEUIIINX
MeTtaiioB (IA u IIA rpynm; aqtoMuHUS, XKejle3a) U UX COSIUHEHU;

OLICHUBATh BIVSIHUE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOUIEN CPEJIbl HA OPraHU3M
YEJIOBEKA U JIPYTUE KUBBIE OPTAHU3MBI;

00BSACHATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTABA U CTPOCHUA
KPpUCTATINIMYCCKHUX PCIICTOK;

OOBSCHATH CYIITHOCTh XUMUUYECKHX TIporieccoB. KnaccudummpoBats xuMmudeckue
PEaKIMH 10 PA3TUYHBIM MTPU3HAKAM: YHCITY ¥ COCTABY MPOYKTOB U PEareHTOB,
TeroBoMy 3G (deKTy, HalpaBiIeHUIO, (ha3e, HATMYUIO KaTaln3aTOPOB, H3MEHEHUIO
CTETNICHEH OKHUCIICHUS 3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA;

yCTaHABJIMBATh 3aBUCUMOCTh MEXy Ka4eCTBEHHON M KOJIMYECTBEHHOU CTOPOHAMU
XUMHUYECKUX OOBEKTOB U MPOIIECCOB;

YCTaHaBJIMBATh PUYUHHO-CIIECICTBEHHYIO CBSI3b MEXKY COJICPKAHUEM 3TUX 3aKOHOB U
HaNMCaHWEM XUMUYECKUX GOpMYJ U YpaBHEHU;

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

J_—[aBaTB OIIPCACIICHUC U OIICPHUPOBATH CICAYIOIMUMHU XUMHWYCCKUMU ITOHATUAMMU:
BCIICCTBO, XUMHYECKUMN 9JICMCHT, aTOM, MOJICKYJId, OTHOCHUTCJIbHBIC ATOMHAA U
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MOJIEKYJISIpHAs MacChl, MOH, aJlJIOTPONUSL, U30TOIBI, XUMUYECKasI CBSI3b,
3JIEKTPOOTPULIATENLHOCTh, BAJICHTHOCTbD, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHASA Macca,
MOJISIPHBIM 00BEM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, SIEKTPOIUT U HEAJEKTPOJIUT,
3JIEKTPOJIMTUYECKAS TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU d(DPEKT peakiiuu, CKOPOCTh XUMUIECKON PEaKITnH,
KaTajau3, XUMUYECKOE paBHOBECHE, YTIICPOIHBIN CKeleT, GyHKIIMOHATbHAS TPyTIIa,
U30MEpHsL, TOMOJIOT U,

YCTaHABJIMBATh 3aBUCUMOCTh CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOCHHS aTOMOB,
00pa3yIolnX X XUMUYECKUX 3JIEMEHTOB. XapaKTepU30BaTh BAXKHEUILINE TUITBI
XUMHYECKUX CBA3EH U OTHOCUTEIBHOCTD ATOM TUIIOJIOTUU;

YCTaHAaBJIMBATh BOJIOIMOHHYIO CYIIIHOCTh MEHJIEIEEBCKON U COBPEMEHHOM
dbopmyIMpoBoK neproandeckoro 3akona Jl.1.Menneneena;

Paznen 2 Oprannyeckast XuMusi.

Tema 2.1 OCHOBHBIE TTOHATHSA
OPTraHUYEeCKON XMMUM U TEOPHUs CTPOCHUS
OPTaHUYECKUX COCIUHCHUN

UCIIOJIb30BaTh B yUeOHOU 1 MpodheCCHOHANTBHON AEATETFHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;

Ha3bIBATh U3YUECHHBIE BEIIECTBA MO TPUBHAIBHON WA MEXIYHAPOIHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTaB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

@opMyIMpOBaTh OCHOBHBIE MOJIOKEHUS TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUN U XapAKTEPU30BaTh B CBETE TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCINHEHNUN;

Tema 2.2 YrineBoaopObl U UX IPUPOJHBIE
HUCTOYHUKHU

XapaKTepU30BaTh COCTaB, CTPOSCHUE, CBOMCTBA, MOJYUYCHUE U MPUMEHEHUE BaXKHEHIITUX
KJIACCOB YTJI€BOJA0POJIOB (AJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJIKHHOB, APEHOB) U UX
HanOoJsiee 3HAUUMbBIX B HAPOJHOXO3SIUCTBEHHOM IJIaHE MPEJCTABUTEIICH;

YCTaHaBJIMBATDh IIPU3HAKH 06HICFO " pa3JIMYHOI'O B TUIIOJIOTHH peaKuHﬁ pInIb: |
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HEOPraHUYECKOW U OPraHUYECKOU XUMUU;

OOBSICHATH XUMHYCCKHE ABJICHUA, IIPOUCXOAAIINEC B IIPUPOAC, 6BITy M Ha IIPOU3BOJCTBC,

IIPOBOJUTH CAMOCTOATENbHBIN MOUCK XUMHUECKOU HH(POPMAIIMU C UCTIOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HayYHO-MTOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa).

coOTI01aTh TIpaBUIIa KOJIOTHUECKH TPAMOTHOTO MTOBEJICHUS B OKPY KAIOIICH cpee;

KPUTHUYCCKH OLICHUBATDb JOCTOBCPHOCTD XUMMYECKOU I/IH(I)OpMaHI/II/I, HOCTYHaIOII_Ieﬁ H3
Pa3HbIX HCTOYHUKOB,

@opMyIMpOBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUN U XapAKTEPHU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIUHEHNU;

HAa3bIBATh U3YUYCHHBIE BEIIECTBA 10 TPUBUAIILHOM WIIA MEXIYHAPOJHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTaB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

OoTpaXaTb XUMHYCCKHUC ITPOLCCChI C IIOMOIIBIO XUMHNYCCKHUX peaKuHﬁ;

OIPCACIIATE BO3MOKHOCTH IIPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX
YCIIOBUAX,

Tema 2.3 HenpenenbHbie yriaeBOAOPOIBI.

XapaKTEpPU30BaTh COCTAB, CTPOCHUE, CBOMCTBA, MOJIYUYCHUE U IPUMEHECHUE BAXKHEUIIINX
KJIACCOB YTJIEBOJOPOJIOB (ATKAHOB, [IMKJIOAIKAHOB, aJIKEHOB, AJIKUHOB, ADEHOB) U UX
HamOoJiee 3HAYNMBIX B HAPOHOXO03SMCTBEHHOM IIJIaHE TPE/ICTABUTEIICH;

HAa3bIBaTh U3YUYCHHBIE BEIIECTBA 10 TPUBUAIILHOM WIIA MEXIYHAPOJHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTAB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

OoTpaXaTb XUMHYCCKHUC ITPOLCCChI C IIOMOIIBIO XUMHNYCCKHUX peaKuHﬁ;

CO6JIIOI[aTB IMpaBHJIa 3KOJIOTHYCCKU I'PaMOTHOTO ITIOBCIICHUA B OKPY)KaIOIHGﬁ cpeac,

KPUTHUYECKU OLEHUBAThH JJOCTOBEPHOCTh XMMUYECKON MH(OpMAIIUU, MOCTYNAIOIICH U3
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Pa3HbIX KCTOYHUKOB,

DopMyIMpOBaTh OCHOBHBIE MOJIOKEHUS TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUN U XapAKTEPU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCINHEHNUN;

ONPEAETATh BOBMOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILCHUN B Pa3JIMYHBIX
YCJIOBHUSIX;

00BACHATH XUMUYECKHE ABJICHUA, IIPOUCXOAAIINC B IIPHUPOAC, 6BITy " Ha ITPpOU3BOACTBC,

IPOBOJUTH CAMOCTOSATENbHBIN TOUCK XUMUYECKOW HHPOPMALIUU C UCTIOJIH30BAHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTA).

yCTaHABJIMBATh MPU3HAKHU OOIIETO U PAa3JIMYHOTO B TUTIOJIOTHH PEAKITUI 115
HEOPraHUYECKOW U OPraHUYECKON XUMUU;

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3JIMYHOTO B TUIIOJIOTUH PEaKIUil 1Jis
HEOPraHUYECKOW U OPraHU4YECKOU XUMUH;

Tema 2.4 ApoMaTHYeCKUE YTIEBOIOPOIbI.

YCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHYIO CBSI3b MEXKY COJICPKAHUEM 3TUX 3aKOHOB U
HaITMCaHWEM XUMUYECKUX (GOPMYJ M YpaBHEHU;

B aHAJIOTUYHOM KJTFOYE XapaKTepPHU30BaTh BAXKHEHUIIINX MPEICTABUTEIICH APYTHX KIACCOB
OpraHUYECKUX COCTUHEHUN: METAHOJ M 3TAHOJ, CJIOKHBIE d(PUPHI, AJTbACTHIbI
(bopmanbaerun u aneTaibACTU1), KETOHBI (allETOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHUCJIOTa), MOHOCaxapuasl (Troko3a). Jlucaxapuibl (caxaposa), moaucaxapuiasl
(KpaxmaJn ¥ 1eJUII0J103a), aHUJINH, aMUHOKHUCIIOTHI, O€JIKH, UCKYCCTBEHHbIC U
CUHTETUYECKHE BOJIOKHA, KAyUIyKH, IJIACTMACCHI,

YCTaHAaBJIMBATh IIPU3HAKH 06HIGFO " Pa3JIM9HOI0 B TUIIOJIOTHUHN pCaKHHﬁ JJIsA
HGOpFaHHHGCKOﬁ )41 OpFaHI/I‘IGCKOI\/’I XUMUU,

WCITOJIB30BaTh B y4eOHOU U MPOo(heCCHOHATBLHON EATeTLHOCTH XUMHUECKIE TEPMUHBI
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CHUMBOJIUKY,

OoTpaXaTb XUMHYCCKHUC ITPOLCCChI C IIOMOIIBIO XUMHNYCCKHUX peaKuHﬁ;

CO6JIIOI[aTB IMpaBHJIa S3KOJIOTHYCCKHU I'PaMOTHOTO ITIOBCIICHUA B OKPY)KaIOIHGﬁ cpeac,

MPOBOAUTEH CAMOCTOSTENbHBINA MOMCK XUMUYECKOU HH(POPMAIIUHU C UCTIOIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETA).

Tema 2.5 Kucnopoacoaepxariue
YTJIEBOIOPOIBI.

B QHAJIOTUYHOM KJIFOYE XapaKTepU30BaTh BAXKHEUIIINX MPECTABUTENEH APYTHX KIACCOB
OpraHUYEeCKUX COCTMHEHUN: METAHOI U 3TAHOJI, CJIOKHBIE Y(PUPDI, AJIbAECTUIbI
(bopmanbaerua u aneTaibAeTU 1), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJII0K03a). Jlucaxapusl (caxaposa), nojaucaxapuiabl
(KkpaxmaJ | 1eJUII0J103a), aHUJINH, aMUHOKHUCIIOTHI, OCJIKH, UCKYCCTBEHHbIC U
CUHTETUYCCKHE BOJIOKHA, KAyJIyKH, IJIACTMACCHI,

OIIPCACIIATE BO3MOKHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHHﬁ B PA3/IMYHBIX
YCIIOBUAX,

HAa3bIBATh U3YUYECHHBIE BEIIECTBA MO TPUBHAIBHON WIIA MEXTYHAPOIHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C MTOMOIIBI0 XUMUUECKUX (HOPMYII;

XapaKTepU30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MTOJYUYEHHE U IPUMEHEHUE BaXKHEHUIIIUX
KJIACCOB YTJIEBOJOPOJIOB (JIKAHOB, IIMKJIOATKAHOB, aJIKEHOB, AJIKHHOB, APEHOB) U UX
HamOoJiee 3HAYMMbIX B HAPOJHOXO035MCTBEHHOM IIJIaHE MPEe/ICTaBUTEIICH;

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3IMYHOTO B TUIIOJIOIMH PEAKIUI 115
HEOPTaHUYECKON U OPTaHUYECKON XUMUHU;

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

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3IMYHOTO B TUIIOJIOTMH pEaKIUil 115
HEOPTaHUYECKOM U OPTaHUYECKON XUMUU;

coOI0/1aTh TIpaBuiIa KOJIOTUUECKH TPAMOTHOTO MTOBE/ICHUS B OKPY KAIOIIEH cpene;
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IIPOBOJUTH CAMOCTOSATENbHBIN MOUCK XUMHUYECKOW HHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3NUYHBIX UCTOYHUKOB (HayYHO-MTOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHbIX,
pecypcoB UHTepHeTa).

Tema 2.6 YriieBoabl.

B QHAJIOTUYHOM KJTIOU€ XapaKTepU30BaTh BAXKHEUIIINX MPEACTaBUTEINCH IPYTUX KIIACCOB
OpPTaHUYECKUX COCTUHEHUN: METAHOJ W ATAHOJI, CJIOKHBIE 3(PUPHI, AJTbICTHIBI
(popMmanbaeTu u aneTanbAeTH), KETOHBI (aIleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJII0K03a). Jlucaxapuibl (caxaposa), moaucaxapuiasl
(Kpaxmal ¥ 1eJUTI0J1032), aHWJIMH, aMUHOKHUCIIOTBI, OCJIKH, HCKYCCTBEHHBIC
CUHTETHYECKHE BOJIOKHA, KAYUYKH, IIJIaCTMACCHIL;

HAa3bIBATh U3YUYECHHBIE BEIIECTBA MO TPUBHAIBLHON WIIM MEXIYHAPOIHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTAB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

00BACHATH XUMHUYECKHE ABJICHUSA, IIPOUCXOAAIINC B IIPUPOAC, 6I>ITy " Ha ITPOU3BOACTBC,

BBITIOJTHATh XUMHUYECKUN IKCIICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30IacCHOCTH;

HA0JII01aTh, PUKCHPOBATH U OMUCHIBATH PE3YJIHTATHI IPOBEICHHOTO AKCIIEPUMEHTA;

KPUTHYCCKH OLICHUBATDb JOCTOBCPHOCTD XUMHYECKOU I/IH(I)OpMaHI/II/I, HOCTYH&IOHIeﬁ H3
Pa3HbIX KCTOYHUKOB,

Tema 2.7 A3oTcoaeprKaliue
YTJICBOIOPOIBL.

B QHAJIOTUYHOM KJTFOYE XapaKTePU30BaTh BAXKHEUIIINX MPEICTABUTEIICH APYTHX KIACCOB
OpPTraHUYECKUX COCTMHEHUN: METAHOJ U ATAHOJI, CJIOKHBIE d(PUPHI, AJTbICTHIBI
(popMmanbaeru u aneTanbAeTHI), KETOHBI (aIleTOH), KApOOHOBBIE KUCIOTHI ( YKCyCHas
KHUCIIOTa), MOHOCaxapuabl (TIroko03a). Jlucaxapuabl (caxaposa), moiarucaxapuibl
(KkpaxMai ¥ 1eJUTI0J1032), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKH, HICKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

HCIIOJB30BaTh B y4eOHOU U podeccnoHaIbHON AESATETbHOCTH XUMUUECKHUE TEPMUHBI U
CHMBOJIUKY;
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O00BACHATH XUMUYCCKHE ABJICHUSA, ITPOUCXOOAIINC B IIPHUPOAC, 6I>ITy " Ha ITPOU3BOACTBC,

ONPEAEIATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILLCHUN B Pa3JIMYHbBIX
YCJIOBHUSIX;

KPUTHUYECKU OIICHUBATH JOCTOBEPHOCTh XUMHUECKOW MH(POPMAIIUU, TTOCTYTIAIOIICH U3
Pa3HbIX UCTOYHUKOB;

BBITIOJTHATh XUMUYECKUN IKCTICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30I1aCHOCTH;

Ha0JII0/1aTh, PUKCHUPOBATH M OMUCHIBATH PE3YJIHTATHI IPOBEICHHOTO IKCIIEPUMEHTA;

Ha3bIBATh U3YUYECHHBIE BEIIECTBA MO TPUBHAIBHON WIIA MEXIYHAPOIHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTAB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

Tema 2.8 ['eHeTH4ecKas CBsI3b MEXIY
KJIACCAMM OPTaHMYECKUX COCTUHECHUM.

@opMyIMpPOBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUN U XapAKTEPU30BaTh B CBETE TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCINHEHNUN;

KPUTUYECKHU OIEHUBATh JOCTOBEPHOCTh XMMUYECKOU UH(POpMAIUH, TOCTYHAIOIIECH 13
pPa3HbIX UCTOYHUKOB;

IPOBOJUTH CAMOCTOSATENbHBIN TOUCK XUMHUYECKOW MHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB IHTepHETA).
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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 OHUEHKA PE3YJIBTATOB OCBOEHUSA JUCIHUITJIMHBI
KonTposib 1 o11eHKa pe3ysibTaTOB OCBOEHUS AUCHUILUIMHBI TPOBOJUTCS HA OCHOBE
3a/IaHUM U KPUTEPUEB X OLICHUBAHUSI, MPEJICTABICHHBIX B (JOHAaX OLIEHOYHBIX CPEJICTB
no pucuuimae bOJ1.08 Xumust. @OHABI OLIEHOYHBIX CPEACTB COAEPKAT KOHTPOJIBHO-
OLICHOYHBIE CPEJICTBA JIJIS POBEAECHHUS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH,
MMPOMEKYTOUYHOU aTTECTALUU.

4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH
TeKylmui KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIIAECTCS MMPENOAABATEIIEM B IIPOLIECCE
MIPOBE/ICHUS TEOPETUUECKUX 3aHATUN, TPAKTUUCCKUX 3aHATUMN, 1a00paTOPHBIX PaboOT.

Pe3yabTaThl 00yuyeHus (OCBOCHHBIE HNHpekce TeMbl 3aHATHSA
YMeHHSsl, YCBO€HHbI€ 3HAHUS)

Texkymmii kKouTpoJb Ne 1.
Metoasbl u ¢popmbl: CamoctosarensHas padora (MubopmamoHHO-aHATUTHYECKUT)
Buja koHTpOJs: TMChMEHHas paboTa

1.1 posb XuMHM B ECTECTBO3HAHUH, €€ 1.1.1
CBSI3b C JIPyTMMHU €CTECTBEHHBIMU
HayKaMH, 3HAUECHUE B KU3HU
COBPEMEHHOI0 O0IIECTBA;

1.5 crpoenust atoma, Xumuueckou cBsizu, |1.1.2,1.2.2
AIEKTPOJIMTHICCKON JTUCCOIUAIINH, KUCTIOT
¥ OCHOBAHUM, CTPOCHUS OPTaHUYECKHUX U
HEOPTraHUYECKUX COCAUHEHUM (BKITIOUAsI
CTEPEOXUMHUIO), XUMUUYECKYI0 KUHETUKY U
XUMUYECKYIO0 TEPMOJUHAMHUKY;

2.4 xapakTepu3oBarh: s-, p-, d-amementsr  (1.1.1, 1.1.2
10 UX noyioxxeHuto B [leproanueckon
cucteme .. Menaeneena;

Texkymmii KOHTpPOJIBb Ne 2.
Metoasbl u ¢popmbl: [Ipakrrueckas padbota (Ompoc)
Buj KOHTpOJIS: MHUCEMEHHAs IpaKTHYecKas paboTa

1.5 crpoenust atoma, xumuueckou cBsizu, |1.3.1,1.3.3
AIEKTPOJIMTHICCKON JTUCCOIUALINH, KUCTIOT
Y OCHOBAHUM, CTPOCHUS OPTaHUYECKHUX U
HEOPTraHUYECKUX COCAUHEHUM (BKITIOUAsI
CTEPEOXUMHUIO), XUMUUYECKYI0 KUHETUKY U
XUMUYECKYIO0 TEPMOJUHAMHUKY;

2.10 mpoBoaAUTH pacueTsl 1o xumuueckum |1.3.2,1.3.3
dbopmynam U ypaBHEHUSIM PEaKITUii;
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Texkymmii KOHTpOJb Ne 3.

Metoasbl u ¢popmbl: Konrponbhas padota (Ompoc)

Buja koHTpOJSA: TMChMEHHas paboTa

1.5 ctpoenust atromMa, XMUMAYECKOM CBSI3H,
ANEKTPOJIMTUUECKON JUCCOIUALINY, KUCTOT
1 OCHOBAHUM, CTPOCHUS OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHMH (BKITIOUAs
CTEPEOXUMMIO), XUMHUYECKYIO KHHETUKY U
XUMHYECKYI0 TEPMOJIMHAMHUKY

2.9 BBINOJHATh XUMUYECKHUM SKCIIEPUMEHT
I10 PACIIO3HABAHUIO BAXKHEUIITUX
HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB, MOJIYYEHNUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCS K N3yYECHHBIM
KJaccaM COCIUHECHUI;

1.4.2

Texymmii KOHTPOJIb Ne 4,

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Ompoc)

Buja koHTpOJISA: TMChMEHHas paboTa

1.2 BakHEHIIIE XUMUYECKUE TTOHSATHSA
BEIECTBO, XUMUYECKHUI DJIEMEHT, aTOM,
MOJIEKyJla, Macca aTOMOB M MOJICKYJI, HOH,
paavKa, alyIoTPOIUs, HYKJIHIbI U
W30TOIIbI, aTOMHBIE S-, p-, d-OpOuTay,
XUMHYECKas CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTb,
CTCTICHb OKUCJICHHS, THOPHIA3AITHS
opOHuTaNIeH, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
KOMIUICKCHBIE COCAMHEHUS, TUCTICPCHBIC
CHUCTEMBbI, UCTUHHBIC PACTBOPHI,
AIEKTPOJTUTHICCKAS JTHUC

1.5.2

2.8 3aBUCHUMOCTb CBOMCTB HEOPTaHUYECKUX
BEIIECTB OT X COCTaBa U CTPOCHHUS,
IPUPOTy XUMUYECKOU CBSA3H, 3aBUCHMOCTh
CKOPOCTH XUMHYECKON PEAKIH OT
pa3anyYHbIX (PaKTOPOB, PEAKIIHOHHOM
CIIOCOOHOCTH OPTaHUYECKHUX COSTUHCHHM

1.2.1,1.33,1.4.5
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OT CTPOCHUA UX MOJICKYJI;

Texymmii KOHTPOJIb Ne 5.

MeTtoabl u ¢popmbl: KorrponsHas padota (Ompoc)

Buja koHTpoOJsi: THCbMEHHAs paboTa

1.4 OCHOBHBIE TEOPUU XUMUU;

1.3.1,1.3.2,1.3.4

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

1.6.1,1.6.2,1.6.3

Texkymmii KOHTpPOJIb Ne 6.

Metoasbl u ¢popmbl: Konrponbhas padota (Omnpoc)

Buja koHTpOJISA: TMCbMEHHasA padoTa

1.5 cTpoeHust atoMa, XUMHUYECKO CBSA3H,
ANEKTPOIUTUUECKON JUCCOLUALINY, KUCTIOT
Y OCHOBAHHUM, CTPOEHHUS OPTaHUYECKHUX U
HEOPraHWYECKUX COCIMHEHUN (BKIIIOYAs
CTEPEOXUMHUIO), XUMUUYECKYI0 KUHETUKY U
XUMHUYECKYIO0 TEPMOJINHAMUKY;

2.5 o01e XMMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYCCKUX M OPraHHUYECKUX
COCJIMHEHUN;

1.6.4,1.7.1

Texkymmit KOHTpOJBb Ne 7.

Metoasbl u ¢popmbl: [Ipakrrueckas padbota (Ompoc)

Buja KoHTpOJISA: NMCbMEHHas padoTa

1.4 OCHOBHBIE TEOPUU XUMHUU;

1.7.5,2.1.1,2.1.2

1.6 xnaccuuKauo 1 HOMEHKIATYpy
HEOPTaHUYECKUX U OPTaHHUECKUX
COCIMHCHMI;

1.1.2,14.1,14.3,1.4.7,1.6.2,1.7.7,2.2.1

1.2 BaKHEHIINE XUMUYCCKHUE TTOHSATHUS:
BEILIECTBO, XUMHYECKUH DJICMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJICKYJI, HOH,
paguKa, alIoTPONHS, HYKJIHIbI |
U30TOIIbI, aTOMHBIE S-, p-, d-opOuTay,
XUMHUYECKas CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTb,
CTETICHb OKUCJICHHSI, THOPHIA3AITIS
opOuTajei, IPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI, MOJIb, MOJISIpHAs Macca,

1.6.2,2.1.2,2.2.1
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MOJISIPHBIN 00BEM Ta3000pa3HbIX BEILIECTB,
BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHU,
KOMILJIEKCHBIE COEIMHEHHUS], TUCTIEPCHBIE
CUCTEMBI, UCTUHHBIE PACTBOPBHI,
IIEKTPOJIUTHYECKAS JUC

1.3 0CHOBHBIE 3aKOHBI XMMHU: 3aKOH
COXPaHEHUS MacChl BEIIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB,
ITepnonnueckunt 3akoH [[.11. Menneneesa,
3aKkoH ['ecca, 3akoH ABoraapo;

1.1.1,1.1.2, 1.2.4, 1.4.7

2.1 Ha3bpIBaTh: U3yUYEHHBIE BEILIECTBA T10
CTPUBHAIBHOMN» WU MEXKAYHAPOIHON
HOMEHKJIaTypaM;

1.6.3,1.7.4

Texkymmit KoHTpOJBb Ne 8.

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Ompoc)

Buja KoHTpOJISA: NMChMEHHas padoTa

1.6 xiaccudukayo 1 HOMEHKIATYPY
HEOPraHMYECKHUX U OPTaHUYECKUX
COCJIMHCHUM;

224,225,23.2,23.3,2.3.6

2.1 Ha3pIBaTh: U3YUYECHHBIE BEILIECTBA 110
CTPUBHAIBHON» WUJIN MEXKAYHAPOIHON
HOMEHKJIATYpaM;

224

2.3 XapakTep B3aUMHOTO BIUSHUS aTOMOB
B MOJIEKYJIaX, TUIIBI PEAaKLUi B
HEOPraHUYECKOU U OPraHUYECKOU XUMUU;

1.5.1,1.7.6

2.12 ucnonb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUHU JIsl 00pabOTKU 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.

123,174,234

Texkymmii KOHTpPOJb Ne 9.

Metoasnl u ¢popmbl: CamocTosarenbHas padora (Ompoc)

Buja koHTpOJSA: TMChMEHHas paboTa
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1.6 xnaccuduKaImo 1 HOMEHKIATYPy
HEOPraHMYECKHUX U OPTaHUYECKUX
COCJIMHCHUN;

2.3.9,2.3.10,2.4.1

2.10 mpoBOAMTH pACUETHI IT0 XUMUYECKUM
(dopmynam U ypaBHEHHSIM pEaKLUi;

14.1,1.44,14.6,14.7,1.7.6,2.24,2.2.5,
2.3.2,2.35,2.3.8,2.3.9,2.3.10

Texkymmii kouTpoJab Ne 10.

MeTtoab! u ¢popmbi: CamocTosiTenbHas padota (Omnpoc)

Buja koHTpOJISA: TMChMEHHas paboTa

1.6 xnaccuuKayio 1 HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUIECKUX
COCIUHCHUM;

253,255

2.1 Ha3bIBaTh: U3yYEHHBIE BEUIECTBA 110
CTPUBHAIBHOMN» WU MEXKAYHAPOIHON
HOMEHKJIaTypaM;

239,24.1,24.2,245,25.9

2.10 mpoBOAUTH pACUETHI [0 XUMUYECKUM
dbopmynam U ypaBHEHUSIM PEaKITUii;

245,251

2.6 cTpoeHUE U CBOWCTBA OPTaHUYECKUX
COeMHEHM (YTIeBOIOPOIOB, CIIUPTOB,
(GheHOJI0B, albACTHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, aMHUHOB,
AMUHOKUCJIOT U YTJIEBOOB);

2.1.1,2.2.1,2.2.2,2.2.3,2.24,2.3.1,2.3.2,
2.3.5,239,25.2,25.8

2.7 OOBSICHATH: 3aBUCUMOCTb CBOICTB
XMMHYECKOTO 3JIEMEHTa U 00pa30BaHHBIX
UM BEILIECTB OT IOJIOXKEHHUS B
ITepuonnueckoii cucreme .M.
Menneneena;

1.1.1, 1.1.2, 1.2.4,1.5.4, 1.7.7

Texkymmnii kouTpoJanb Ne 11.

MeTtoabl u popmbi: CamocTosiTenbHas padora (Ompoc)

Buja koHTpOJIS: TMChMEHHas paboTa

1.8 BemiecTBa M MaTepuabl, IIMPOKO
UCIIOJIb3YEMbIE€ B IPAKTUKE: OCHOBHBIC
METaJIJIbI U CIUIaBBI, TpaduT, KBApII,
MUHEpaJIbHbIC YA0OpEHUs, MUHEPATbHBIE U
OpraHUYECKUE KUCIOTHI, IIEJI0YH, aMMHAK,
yTIE€BOA0PO b, (EHOJI, aHUIINH, METAHO,
ATAHOJI, STUJICHIJIMKOJIb, TJIUIEPHH,
dbopmanbaerui, aleraibIerul, alleToH,
rJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTka,
AMUHOKHUCJIOTHI, OEJTKH, HCKYCCTBEHHbBIE

1.7.2,1.7.4,1.7.5,2.3.4,2.3.7,2.39,2.4.2,
2.54,25.7,25.8,259,2.7.1,2.7.2,2.7.4
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BOJIOKHA, KAy4yKH, IIJIACTMACCHI, XKHUPHI,
MbLJIa ¥ MOIOIIIUE CPE/ICTBA;

1.7 npupoaHbIe ICTOYHUKH YIJIEBOJIOPOJIOB
U CIIOCOOBI X TIEPEPa0OTKY;

1.7.4,2.3.5,2.43,2.44

2.1 Ha3pIBaTh: U3YUYEHHBIE BEIIECTBA T10
«TPUBHUATBHON» WIH MEXIYHAPOIHON
HOMEHKJIATypaM;

2.2 onpenesaTh: BaJJEHTHOCTh U CTEIICHb
OKUCJICHUS XUMUYECKUX AJIEMEHTOB, THII
XUMHYECKOM CBSI3U B COCIMHEHUAX, 3apsil
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PENIETKH,
XapakTep Cpeibl B BOAHBIX PacTBOpax,
OKHUCJIMTEIb U BOCCTAHOBUTEIIb,
HaIpaBJICHUE CMELIECHUSI PAaBHOBECHUSI TI0]1
BIIMSIHUEM Pa3IUYHbIX (PAaKTOPOB, U30MEPHI
Y TOMOJIOTH, PUHAJIJIC)KHOCTh BEIIECTB K
pa3HBIM KJIaccaM HEOPTaHUYECKUX U
OPTaHUYECKUX COCIMHCHUN;

1.2.2,134,152,153,1.6.2,2.2.3,2.3.1,
24.1,2.5.10

2.11 ocyuiecTBIsATh CAMOCTOSTEIBHBIN
MOUCK XUMHUYECKON MH(pOpMAITUU C
UCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/IaHUHM, KOMITBIOTEPHBIX 0a3
JAHHBIX, pecypcoB HTEpHETA);

1.32,1.74,1.7.5,2.3.3,2.3.7,2.5.2,2.5.6,
2.59,2.6.2,2.6.3,2.7.2

4.2. IIpoMexxkyTOUHAs aTTECTAIIUS

Ne cemecTpa

Bua npome:xxyTo4yHoi aTrrecTanuu

2

HuddepeHurpoBaHHbIN 3a4eT

JAudpepeHurpoBaHHbIi 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYLIUX KOHTPOJIeH

Tekymuii KoHTpOJb Nel

Tekymnii KOHTpOJb Ne2

Tekymuii KOHTPOIb Ne3

Tekymuii KOHTpOJIb Ned

Texymnit KOHTPOIb Ne5
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Tekyuunii KOHTPOJb Neb

Tekymniit KOHTpOJb Ne/

Tekymuii KOHTpoJb No§

Tekymuii KOHTpOJIb Ne9

Texymnit KoHTpOb Nel0

Tekymnii kKoHTpOab Nel 1

MeTtoab! u ¢popmbl: Kortpoasnas padota (Ompoc)
OnucaTejibHAasI YaCTh: 110 BEIOOPY BBIITOJHHUTH JIBA TCOPETHUCCKUX 3adaHMS (OTHO 11O
HEOPraHWYECKON XUMHH, BTOPOE 110 OPTaHNYECKOW XUMHUHN) U PEIIUTh OJIHY 33J1a4y

Pe3yabTaThl 00y4yeHus (0CBOEHHbIE
YMEHUs1, YCBOCHHbIE 3HAHMS)

HNHaekc TeMbl 3aHATHSA

1.1 posb XuMHM B €CTECTBO3HAHUH, €€
CBSI3b C IPyTMMH €CTECTBEHHBIMU
HayKaMH, 3HAYECHUE B KU3HU
COBPEMEHHOT'0 O0IIECTBA;

1.1.1,1.6.3,1.7.3,1.7.4,1.7.6,2.4.5, 2.5.5,
2.5.7,2.7.2,2.7.3,2.7.4,2.8.1

1.2 BaxkHEHIINE XUMHYECKHUE TTOHSITHS:
BCIIIECTBO, XUMHUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, MacCa aTOMOB U MOJIEKYJI, MOH,
paavKa, ajuioTPOIHNS, HYKIUIbI U
W30TOTIBI, aTOMHBIC S-, P-, d-opOuTanmy,
XHUMHYECKAs CBSI3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BAJIECHTHOCTb,
CTCIICHb OKUCJICHUS, THOPUAN3AIIHS
opOuTajei, IpOCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJI, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM ra3000pa3HbBIX BEIECTB,
BEIIIECTBA MOJIEKYJIAPHOTO U
HEMOJICKYJISIPHOTO CTPOECHUS,
KOMIIJIEKCHBIE COCIMHEHUS], TUCTIEPCHBIC
CUCTEMBbI, UCTUHHBIEC PACTBOPHI,
ANEKTPOJUTHYECKAS TUC

1.52,1.6.2,2.1.2,2.2.1,2.6.1

1.3 ocHOBHBIC 3aKOHBI XUMHH: 3aKOH
COXpAaHEHHUS MACChI BEILIECTB, 3aKOH
ITOCTOSTHCTBA COCTaBa BEIICCTB,
ITepnonnueckuui 3axkoH [.1. Menneneena,
3akoH ['ecca, 3aKkoH ABoraapo;

1.1.1,1.1.2,1.2.4,1.4.7

1.4 OCHOBHBIE TEOPUU XUMUMU;

1.3.1,1.3.2,134,1.7.5,2.1.1,2.1.2,2.2 4,
2.3.4,2.3.6,2.3.9,2.5.10
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1.5 cTpoeHust atoMa, XUMHUYECKO CBSA3H,
ANEKTPOIUTUUYECKON JUCCOLUALINY, KUCTIOT
Y OCHOBAHUM, CTPOEHUS OPTraHUYECKHUX U
HEOPraHWYECKUX COECIMHEHUN (BKIIIOYAs
CTEPEOXUMHUIO), XUMUUYECKYI0 KUHETUKY U
XUMHUYECKYIO0 TEPMOJIMHAMUKY;

1.1.2,1.2.2,1.3.1,1.3.3,24.1,2.4.2,2.5.5

1.6 ximaccuduKauo 1 HOMEHKIATYPY
HEOPraHWYECKUX U OPraHuYECKHUX
COCIUHCHUM;

1.1.2,14.1,143,1.4.7,1.6.2,1.7.7,2.2.1,
22.4,225,23.2,2.3.3,2.3.6,2.3.9,
2.3.10,24.1,2.5.3,2.5.5,2.6.1,2.8.1

1.7 mpupoHBIE HCTOYHUKH YTIEBOJOPOIOB
U CIIOCOOBI UX NIEPEPadOTKY;

1.7.4,2.3.5,2.43,2.4.4,2.8.1

1.8 BellecTBa U MaTepuabl, IUPOKO
UCIIOJIb3YEMbIE B IPAKTUKE: OCHOBHBIE
METaJlIbl ¥ CIUIaBbl, TpaduT, KBapil,
MUHEpaJbHbIEC yA00pEHUS, MUHEPATIbHBIE U
OpraHuYecKre KUCIIOTHI, IEI0YH, AMMHAK,
yTIE€BOAOPO/bl, (PEHOJI, aHUINH, METAHO,
ATAHOJI, STUJICHTJIUKOJIb, TJIUIIEPHH,
dbopmanpaerua, aueraibAerul, aleToH,
[II0K033, Caxapo3a, KpaxMmal, KJIeT4aTKa,
AMUHOKHCJIOTBI, OCJIKH, UCKYCCTBEHHbIE
BOJIOKHA, Kay4yKH, MJIACTMACCHhI, JKUPHI,
MbLIa U MOIOIIIUE CPEJICTBA;

1.7.2,1.7.4,1.7.5,2.3.4,2.3.7,2.3.9,2.4.2,
2.54,25.7,2.58,2.59,2.7.1,2.7.2,2.74,
2.7.5

2.1 Ha3bIBaTh: U3yYEHHBIE BEUIECTBA 110
CTPUBHAIBHOMN» WU MEXKAYHAPOIHON
HOMEHKJIaTypaM;

1.63,1.74,2.24,23.9,24.1,2.42,2.4.5,
2.59,2.75

2.2 onpenesaTh: BaJJGHTHOCTh U CTEIICHb
OKUCJICHUS XUMUYECKUX AJIEMEHTOB, THII
XUMHYECKOU CBSI3U B COCTMHEHUAX, 3apsil
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PEIIETKH,
XapakTep Cpebl B BOJHBIX PACTBOPAX,
OKHCJIUTEIb U BOCCTAHOBHUTEIIb,
HaIpaBJICHUE CMEIIEHUSI PaBHOBECHUSI 101
BIIMSIHUEM Pa3IMYHbIX (aKTOPOB, U30MEPHI
Y TOMOJIOTH, IPUHA/IJIC)KHOCTh BEIIECTB K
Pa3HbIM KJIacCaM HEOPTraHWYECKUX U
OPTraHUYECKUX COCIMHCHUMN;

1.2.2,134,152,153,1.6.2,22.3,2.3.1,
24.1,2.5.10,2.8.2

2.3 XApPAaKTCP B3aMUMHOI'O BJIMAHUA aTOMOB
B MOJICKYJIaX, THUIIbI peaKHI/Iﬁ B

1.5.1,1.7.6,2.4.1,2.8.2
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HEOPraHUYECKOW U OPraHuYEeCKOU XUMUU;

2.4 xapaKTepu3oBaTh: s-, p-, d-3TEeMEHTHI
1o uX noyioxxenuto B [leproanueckon
cucteme JI.1. Menaeneena;

1.1.1, 1.1.2, 1.2.4, 2.6.1

2.5 o0mue XuMHUIECKUEe CBOMCTBA
METAJIJI0B, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHWYCCKUX M OPTAaHMIECKUX
COCIMHCHMI;

1.6.1,1.6.2,1.6.3,1.6.4,1.7.1,1.7.6

2.6 cTpo€HUE U CBOWCTBA OPraHUYECKUX
COeJIMHEHUM (YTIeBOA0POIOB, CIUPTOB,
(beHoII0B, anbAeTUI0B, KETOHOB,
KapOOHOBBIX KUCJIOT, aMUHOB,
AMUHOKHCJIOT U YTJIEBOIOB);

2.1.1,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,
2.3.5,239,2.52,25.8,2.6.2,2.8.2

2.7 OOBSICHATD: 3aBUCUMOCTE CBOICTB
XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BCILIECTB OT MOJI0KCHUS B
[Tepuoanueckoit cucreme J1.U.
Menpeneena;

1.1.1,1.1.2,1.2.4,1.5.4, 1.7.7

2.8 3aBUCHUMOCTb CBOMCTB HEOPTaHUYECKUX
BEIIECTB OT X COCTaBa U CTPOCHHUS,
IPUPOTy XUMUYECKOU CBS3H, 3aBUCHMOCTh
CKOPOCTH XUMHYECKON PEAKIH OT
pa3anyYHbIX (PaKTOPOB, PEAKIIHOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COSTUHCHHM
OT CTPOEHUS UX MOJIEKYJI;

1.2.1,1.3.3,1.4.5,15.4,2.3.4,2.3.6,2.5.3

2.9 BBINOJHATh XUMUYECKHUN SKCIIEPUMEHT
I10 PACIIO3HABAHUIO BAXKHEUIITUX
HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB, MOJIYYEHNUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCS K N3yYECHHBIM
KJaccaM COCIUHECHUI;

1.42,14.7,1.7.4,2.5.10,2.5.11, 2.6.3,
2.7.3

2.10 mpoBOAUTH pacyeThl 10 XUMUYECKUM
dbopmynam U ypaBHEHUSIM peaKIuii;

1.32,1.33,1.4.1,14.4,14.6,1.4.7,1.7.6,
224,225,23.2,23.5,2.3.8,2.3.9,
2.3.10,2.4.5,2.5.1,2.8.1

2.11 ocyuiecTBIsATh CAMOCTOSTEIbHBIN
MTOMCK XUMHUYECKON MH(pOpMAITUH C
HCTIOJIb30BAHUEM PA3JINYHBIX HCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX U HAYYHO-
MONYJISIPHBIX U3JIaHUHM, KOMITBIOTEPHBIX 0a3

1.3.2,1.7.4,1.7.5,2.3.3,2.3.7,2.5.2,2.5.6,
2.59,2.6.2,2.63,2.7.2
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JTaHHBIX, pecypcoB HTepHeTa);

2.12 ucnonb30BaTh KOMITBIOTEPHBIE 1.23,1.74,23.4,24.4,2.5.7,2.7.4,2.7.5
TEXHOJIOTUHU JIsl 00pabOTKU U TIepeaaun
XUMUYECKON NHPOPMAIINH U €€
MIPEACTaBICHUS B PA3IUYHBIX (popMax JJIs:
MMOHUMAHHMS TJI00ATBHBIX MPOOIIEM,
CTOSIIUX TIEPE]T YCIOBEUECTBOM:
IKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; OOBICHEHUS XUMUICCKUX
SIBIICHU, TIPOUCXO/ISIINX B IPUPOE, OBITY
Y Ha TIPOM3BOJICTBE.

4.3. Kputepuu 1 HOPMBbI OLIEHKHU Pe3yJIbTATOB OCBOCHUS TN CIUIIIMHBI
JInst ka0 AMAAKTUYECKON eIMHUIBI MPE/ICTABIICHbI MTOKA3aTeNd OLEHUBAHUS Ha
«3», «», «5» B (oHOE  OIEHOYHBIX  CpPEICTB MO  JUCUHUILIMHE.
OueHka «2» CTaBUTCA B Ciyyae, €Cid OOYYarOIIMICS MOJHOCTHIO HE BBIOJIHUI
3a/laHye, WU BBINOJHEHHOE 3aJlaHW€ HE COOTBETCTBYET MOKAa3aTelsiM Ha OLEHKY «3».
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