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’/ v_—IT.B. Ilepenusiko /

Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; dI'OC CIIO cnemmansaoctu 09.02.01
KomnbroTepHbie CUCTEMBI M KOMILJIEKCHI; Y4€OHOTO
maHa crienranbHocTH 09.02.01 KoMmnbrotepHsie
CUCTEMBbI U KOMIUIEKCHI; C YY4ETOM MPOrpamMMbl
o011eo0pa3oBaTeIbHON yUeOHON AUCHIUTIIHHBI
«Xumusy 175 mpodeccuoHaNbHBIX 00pa30BaTEIbHBIX
opraHu3zaiuii, 0100peHHor Hay4yHo-mMeroandeckum
coBeToM LleHTpa npodeccruoHaIbHOT0 00pa3oBaHUS
OI'AY "®upo" u peKOMEH1I0BaHHOW JIJI pean3aiuu
OCHOBHOU IIpodeccroHaIbHON 00pa3oBaTeIbHON
nporpammsel CITO Ha 6a3e 0CHOBHOT'O O0IIETo
00pa30BaHuUs C MOJTYYEHUEM CPETHETO 00pa30BaHUS.

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
crietimanbHOCTH 09.02.01 KOMIbIOTEpHBIE CUCTEMBI U KOMILICKCHI.

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)
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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 00y4YalOUIUXCsl, TEMATUKH HHINBHIYAJIbHBIX POEKTOB eTUHMIBI JINYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
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
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 2.9,2.11,2.12
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
Paznen 2 Oprannyeckasi XumMus. 46
Tema 2.1 OcCHOBHBIC OHATHS] OPTAHUYECKOIl XUMHH U TEOPUSI CTPOCHUS 2
OPraHUYecKuX cOeIuHeHui
3ausarue 2.1.1 [[IpenMer u 3a1aun opranndeckoi xumuu. [Ipupoissie, 1 1.4,2.6 1.2,2.3,3.1
TEeOpHst MCKYCCTBEHHBIC U CHHTETUYECKHE OPTaHMYECKHUE BEIIECTRA.
CpaBHEHHE OPTaHMYECKUX BEIIECTB C HEOPTAaHMYECCKUMU.
3ansarue 2.1.2 | Teopus ctpoeHus opraHudeckux coequHenuii A.M. bytneposa. 1 12,14 1.1,2.9,3.1
TEOpHs N3omepus u nzomepsl. Xumudeckue (GopMyIibl 1 MOJIETH MOJIEKYJT B
OpraHUYeCcKON XUMUHU.
Tema 2.2 Yraesoaopoasl M UX NPUPOAHBIE HCTOYHUKHU 5
3anstue 2.2.1 |AJIKaHbI: TOMOJIOTHUECKUH PsiJl, ©30MEPHUS 1 HOMEHKJIATypa aJKaHOB. 1.2,1.6,2.6 14,2.5,33
TEeOpHs
3anstue 2.2.2 | XuUMUYECKHUE CBOMCTBA AJIKAHOB: TOPEHUE, 3aMELIECHUE, PA3JIOKEHUE, 1 2.6 1.3,2.6,3.2
TEOpHs JETUAPUPOBAHUE.
3ansarue 2.2.3 |[IpuMeHeHrEe aJIkaHOB Ha OCHOBE MX CBOMCTB. MeTaH: CBOMCTBA, 1 22,2.6 19,22,32
TEeOpHst MIPUMEHEHUE.
3anstue 2.2.4 |BpinojiHeHre yIPa)KHEHU HA COCTABIICHUE IIETTOYEK ITPEBPAILICHHIH. 1 14,1.6,2.1,26, |1.14,19,23,28, | 1.2,1.3,1.4,1.6,
MPAKTUYECKOE 2.10 3.2 2.1
3aHATHE
3anstue 2.2.5 |Pemienne pacyeTHBIX 3a/1a4 HA HAXOXKICHUE COCTaBa OPTaHMIECKOTO 1 1.6,2.10 1.12,1.7,2.7,3.3
MPaKTUYECKOE |COEIUHEHHUS M0 MPOIYKTaM PEaKIIUH.
3aHATHE
Tema 2.3 HenpeneabHble yrieBoaopoabl. 10
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3ausarue 2.3.1 |Ankensl. ['oMonoruueckuii psj ankeHOB. XUMUYECKUE CBOMCTBA 2.2,2.6 1.7,2.7,3.2
TEeOpHst ATUJICHA.

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

3ansarue 2.3.4 [[IpaBwio B.B. MapkoBHuKoOBa. Peakiius moaumMepusanu. 14,18,2.8,2.12 | 1.10,2.1,2.7,3.2
TEeOpHst

3anstue 2.3.5 |Knaccudukaius u Ha3HaUYCHUE KaydyKOB. 1.7,2.6,2.10 1.6,2.1,2.5,3.3
TEOpUst

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

3aHITHC

3anstue 2.3.7 |OcHOBHBIC HaNPaBICHUS MPOMBIIUICHHOHN MepepadOTKH MPUPOTHOTO 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. 2.10 1.7,2.7,3.4
MPaKTUYECKOE

3aHITHC

3ausarue 2.3.9 [O0001mIeHNEe 3HAHNUH 0 XUMHUYECKHUX CBOMCTBAX aJIKEHOB. aJIKUHOB. 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 1.6,2.10 1.1,2.3,34
MPaKTUYECKOE |BEIIECTB M0 XUMUYECKUM YPaBHECHUSIM.

3aHSATHE

Tema 2.4 ApoMaTH4ecKHe YriieBOAOpPO/bI.

3ansitue 2.4.1 |Apensl. beH3o: cBOMCTBA, IPUMEHEHHUE. 1.5,1.6,2.1,2.2, 14,2.4,32
Teopus 2.3

3ansarue 2.4.2 |[Tonyon: cBOWCTBA, TPUMEHEHUE. 1.5,1.8,2.1 1.14,2.7, 3.6
TEeOpHst
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3anstue 2.4.3 |Hedts: cocTaB u nepepadoTka. HedrenpoayKTsl. 1 1.7 1.15,1.3,2.9,3.1
TEeOpHst

3ansarue 2.4.4 |ABuanuonnsie 0OeH3uHbl. OKTaHOBOE YHCI0 OCH3HHOB U IIETAHOBOE 1 1.7,2.12 19,23,24,3.6
TEOpUst YHCIIO IU3EIIFHOIO TOILIMBA.

3anstue 2.4.5 |O06o0meHne 3HaHui 00 apeHax W MPUPOJTHBIX UCTOYHUKAX 1 1.1,2.1,2.10 1.15,1.9,2.9, 3.4, 1.6,2.10
MPaKTUYECKOE |YTJIeBOIOPOIOB (HEDTH). 3.5
3aHITHC

Tema 2.5 Kuciopoacoaepxamue yriieBoaopoabl. 11

3anstue 2.5.1 |Crnuptbl. MeTunoBsiii cnupt: cBoiicTBa, npumenenue. [Ipasuna Th npu| 1 2.10 1.12,1.15,2.9,3.2
TEOpUst paboTe ¢ HUM.

3anstue 2.5.2 |I'nunepuH Kak nNpeacTaBUTEIb MHOTOATOMHBIX CITIUPTOB. 1 2.6,2.11 1.12,1.14,2.6, 2.7,
Teopus 3.3
3ansarue 2.5.3 |Apomaruueckue cnupThl. DEHOJ: CBOMCTBA, MPUMEHEHHUE. 1 1.6,2.8 1.12,29,3.1,3.5
TEeOpHst

3anstue 2.5.4 |Anpneruasl 1 KETOHBI: (hOpPMaJIbIETH]I, allE€TOH. 1 1.8 1.5,2.5,3.2
TEOpUst

3anstue 2.5.5 |KapOoHOBBIE KHCIOTHI: HOMEHKIIATypa, CBOWCTBA, IPUMEHEHHUE. . 1 1.1,1.5,1.6 1.5,2.4,33
TEOpHs

3anstue 2.5.6 |CnoxHbIe Y3QUpHIL. 1 2.11 1.1,2.3,3.2
TEeOpHst

3anstue 2.5.7 |Mcnonb30BaHUE KUCTOPOACOAEPKAMNUX YTIAECBOAOPOIOB B 1 1.1, 1.8, 2.12 1.4,24,3.1
MPAKTHYECKOEe |MPOMBINIICHHOCTH. 3amuTa pedepaTos.

3aHATHE

3anstue 2.5.8 |’Kupsi:kinaccudukanus, CBOWCTBa, MPUMECHECHHE. 1 1.8,2.6 1.6,2.7,3.6
TEOpHst

3anstue 2.5.9 |M3ydeHre COBPEMEHHBIX TEXHOJIOTHUH MOJYYCHHS UICKYCCTBEHHBIX 1 1.8,2.1,2.11 1.15,1.8,2.5, 3.1
TEOpHs JKUPOB.

3anstue 2.5.10 [Mbina: TBepabie u xuakue.llonyuenue. 1 14,22,29 1.5,2.9,3.2
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Teopus

3ansTtue 2.5.11 |O6006meHne 3HaHUN O KUCIOPOACOAEPIKAIMINUX COCTUHEHHSIX 2.9 1.12,2.5,3.2 1.6,2.1,2.10, 2.6,
Teopus 2.7
Tema 2.6 YriaeBoanl.
3ansTtue 2.6.1 | YriaeBoabl: MOHOCAXapHUIbL. 1.6 19,2.2,3.6
TEOpUst
3anstue 2.6.2 | YriaeBoabl : AUcaxapu/ibl, MOIUCaAXapUIbL. 2.6,2.11 19,24,33
TEOpHs
3aunsarue 2.6.3 [3HaueHue yIrieBOJAOB B )KUBOUW MPUPOJIC U B )KU3HU YETIOBEKA. 2.9,2.11 1.11,2.8,3.2
MPaKTUYECKOE
3aHSATHE
Tema 2.7 A3oTcoaepxxaniue yrieBoa0poabl.
3anstue 2.7.1 |AMuHBL: KiIaccu(UKAINS,CBONCTBA. AHIIIUH: TIOJTy4YeHHE, 1.8 1.14,1.15,2.9, 3.1
TEOpHs MpUMEHEHHE.
3ausarue 2.7.2 |AMHUHOKHUCIIOTBI: CBOMCTBA. IPUMEHEHHE. 1.1,1.8,2.11 1.14,2.7, 3.1
TEeOpHst
3anstue 2.7.3 |IIpoBeneHne kKaueCTBEHHBIX PEAKIINN HA OCJIKH. 1.1,2.9 1.1,2.9,3.6
MPaKTUYECKOE
3aHATHE
3ansarue 2.7.4 |[loauMepbl, CHHTETUYECKHE BOJIOKHA! 1.8,2.12 1.14,2.7,3.2
TEeOpHst MOJIyYeHUE,CBONCTBA, TPUMEHEHHE.
3anstue 2.7.5 |CpaBHEHHE CBOMCTB CUHTETUUECKUX U OMOTIOJIUMEPOB. 1.8,2.1,2.12 1.14,2.4,3.3 1.7,1.8,2.1,2.11,
MPAKTUYECKOE 2.2
3aHATUC
Tema 2.8 I'eneTnueckas CBA3L MeMKAY KJIACCAMM OPraHUYeCKHX COeUHEHMI.
3ansarue 2.8.1 [3HAYMMOCTh OpraHUYECKUX BEUIECTB B KU3HEACATECIbHOCTH PACTECHUH, 1.1,1.6,1.7,2.10 1.11,1.12, 1.14,
TEOpHst JKUBOTHBIX YEI0BEKA. 1.15,1.2,1.8,2.9,
3.6
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3anstue 2.8.2 |I'eHeTnyeckas CBsA3b MEXY KJIACCAMU OPraHUYECKUX COCAMHEHUH. 1 1.2,2.1 1.5,2.3,3.2
TEeOpHst
3anstue 2.8.3  |Oxonoruyeckue npoOIemMbl U MyTH U3 PELLIECHUS. 1 1.1,2.6 1.3,25,3.1
TEOpUst
3anstue 2.8.4 |3auet no teme: " Opranuyeckast Xumus'" 2 22,2.3,2.6 1.1,2.1,2.5, 3.1
Teopus
TemaTuka caMOCTOSITEIbLHBIX PadoT
Howmep no Bun (Ha3BaHuE) caMOCTOSATENBHON pabOThHI O6bem
MOPSIKY 4acoB
1 CocraBneHue IeKTPOHHBIX (OPMYIT XUMHUECKUX dJIEMEHTOB Oonbmux | 1
MEepPHOJIOB
2 [TonroroBka coobuieHus Ha TeMy: «Buabl KpUCTAIIMUECKUX PELIETOK 1
METaJJIOBY.
3 3anonHeHne TabIuIbl ¢ TPUMEPAMU TOMO, T€TEPOTeHHBIX CMece 1
BEIIIECTB, UCIIOIB3YEMBIX JIOMA.
4 [IpoBenenune qomManIHEro 3KCINepUMEHTA IO TPUTOTOBJICHUIO 1
HACBIIICHHBIX,[IEPECHIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPOB
(M3y4eHHe TEOPETUIECKOTO MaTepHaia).
5 [IpoBeneHue nomMaliHero SKCIepUMEHTa: BEIPALIUBAHUE KPUCTAIUIOB U3| 1
PacTBOPOB X COJIEH (MTPUTOTOBICHUE HACBIIIEHHBIX, TEPECHIIIEHHBIX
pacTBOpPOB).
6 [IpoBeaenune fOMalIHEro SKCIEPUMEHTA: BhIPAIMBAHUE KPUCTAIIIOB U3| 1
PacTBOPOB X COJICH (ITOATOTOBKA OTYETA).
7 Onpenenenue ¢ NoMoIblo HHANKaTopa pH pacTtBopa oBoniei 1
(IpUrOTOBJIEHHE IIKAJIBI HHAUKATOPOB).
8 Omnpenenenue ¢ momoIbio uHAMKaTopa pH pacTBopa oBorieit 1
(IpUTOTOBIIEHNE PACTBOPOB OBOIIEH).
9 Omnpenenenue ¢ mOMOINbIO HHAUKaTopa pH pacTBopa oBomieii ( onbIThL | 1
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MOATOTOBKA OTYETA).

10 Hanucanune npumMepoB XMMHUYECKUX peakIMil pa3HOro TUIA. 1

11 BrinonHenue ynpaxxHeHui Ha ONpeIeTICHUE OKUCITUTEINS U 1
BOCCTaHOBUTEIS B NpeaiokeHHbIX OBP.

12 CocraBneHnre ypaBHEHUHN PEaKIIUi B IETIOYKE CXEM TPEITI0KEHHBIX 1
IIPEBPALLCHU.

13 Hanucanve ypaBHeHHUN peakuMii B3aUMOJAEHCTBUS KUCIIOT € 1
MeTaJulaMHu.

14 [Toaroroska nadopmanuu Ha Temy: "Koppo3ust MeTaljIoB, CIIOCOOBI 1
3alUThl OT KOppo3uu."

15 N3roroBieHune 3 rmiacTUIMHA MAPOCTEPKHEBBIX MOJEIEH H30MEPOB 1

16 Pemenue 3agad Ha onpenenieHre cocTaBa yriieBOAOPOIHBIX 1
COCIMHECHU.

17 ITonroroBka coobmienunii Ha Temy: "IIpupoHbie ra3sl U UX 1
HCII0JIb30BaHUE B OPraHMYECKOM CHHTE3e."

18 ITocTpoeHue mapoCTEPKHEBBIX MOJEIECH AJIKEHOB. 1

19 ITonroroBka coobmenus Ha Temy: "[IpupoaHbie kaydyku'". 1

20 KomMno3unuonssle MaTepuanisl: COCTaB, CBOMCTBA, IPUMEHEHUE. 1

21 KomMmno3uimonssle MaTepuansl: COCTaB, CBOMCTBA, IPUMEHEHUE. 1

22 Harmmcanne pedeparos Ha Temy: " Mcnonp3oBanne apoMaTHIECKUX 1
YIJIEBOOPOAOB B IPOMBIIIJIEHHOCTH "

23 [TonroroBka coobmieHus Ha Temy: "OCHOBHBIE POTYKTHI 1
HedTenepepaboOTKU U UX MPUMEHEHue" .

24 HccnenoBanne XMMUYECKOIO COCTaBa MPOAYKTOB HedTenepepadoTKy, 1
UCIOJIb3YEMBIX B JOMAIIHUX YCIOBUSIX.

25 [ToaroroBka cooOiieHus 0 BIUSHUN (DEHOIa Ha OPTaHU3M YEJIOBEKa. 1

26 [ToaroroBka cooOmieHns 06 OpraHMYeCKUX PaCTBOPUTEISAX. 1
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27

KOCMETHYSCKOM MPOMBIIIJICHHOCTH.

IToaroroska COO6H_ICHI/I${ 00 MCHOJIb30BaHUU CIIOKHBIX 3(1)I/IpOB B

ux peuieHus."

28 CocTtaBrieHre CpaBHUTEIbLHONU TaOIUIBI CBOMCTB )KUJIKUX U TBEPABIX 1
KHUPOB.

29 [ToaroroBka cooO1IeHHI 00 HCTIOIB30BAaHUH KHUPOB B Pa3HBIX 1
OTpaCsX MPOMBIIIIEHHOCTH ( TI0 BEIOOPY).

30 Onpenenenue Kpaxmaia B IPOJYKTax NUTaHUA (KauecTBeHHas peakuus| 1
Ha Kpaxman).

31 [ToaroroBka coobuieHus Ha Temy:"Pojib aMUHOKHCIIOT B MOAJIEPKaHUN 1
MMMYHHTETA YeJI0BeKa' .

32 CocraBieHue TaOIUIbl OCHOBHBIX KJIACCOB OPraHMUYECKUX 1
COCTUHEHUN.

33 [ToaroroBka cooOuieHus Ha Temy:" DKOJIOrHuecKrue mpooieMbl U My TH 1

BCEI'O:

111

TemaTuka HHAUBUAYAJIBbHBIX IPOCKTOB

0 3N L AW~

—_
NN = O O

. Bropas xu3Hp Mycopa.

. «['epmMeTHKN» B aBUACTPOCHUH.

. 'urnennueckne cBOMCTBAa HEKOTOPBIX MOKOIIUX CPEACTB.
. ’KeBaTenbHas pe3uHKa: M0Jb3a WIK Bpea?

. Kax B mpoMBIIIIIEHHOCTH 1OJIy4atoT OyTaIueH-CTUPOJIbHBIA KaydyK?
. KomnosunmonHsle Mareprasbl B aBUACTPOCHUH.

. Kpucrannel Bokpyr Hac.

. MOXHO 111 TOJTyYUTh PE3UHY U3 KAPTOIIKHU?

. HedTsp 1 ee nepepaborka. Bupl aBHalMOHHOTO TOTIIMBA.
. He(1pb u ee nmepepaborka. Buibl cMa30uHBIX MaTepHaoB.
. CocoObI 3aIIUThl METAJIOB OT KOPPO3UHU.

. CTeKJIOIIACTUKY B aBUACTPOCHUHU.
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13. XumMuueckue BemecTBa BOKPYT HaC.

14. Xy')IO)KeCTBeHHaH LIECHHOCTh U CBOMCTBA CTEKJIA.

15. Dkoiorus qoma.

2.3. CBa3b JTUIAKTHYECKHUX €IMHUII C IPeIMETHBIMH Pe3yJIbTaTAMU

Hpe)lMeTHble PE3YJIbTAThI

JInpakTuYecKue eTHHUIbI

HNnaexcosl TeM 3aHATHI

3.1 chopMHPOBAHHOCTH NIPEICTABICHUN O
MeCTe XMMHUHU B COBPEMEHHOW HayYHOU
KapTUHE MUpPa; TOHUMaHUE POJIM XUMHUU B
dbopMHpOBaHUU KPyTO30pa U
(GYHKIIMOHATBHOM TPAaMOTHOCTHU YeJIOBEKa
JUISL peIICHUs TPAKTUYECKUX 3a/1ad;

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

1.1.1,1.7.3,2.5.7,2.7.2,2.8.3

1.3 oCHOBHBIE 3aKOHBI XUMHHU: 3aKOH
COXpaHEHMS MaCChl BEIIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIIECTB,
[lepnonnueckuii 3axkon JI.1. Menaeneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

1.1.1,1.1.2

2.4 xapaKkTepu30BaTh: S-, p-, d-371€MEHTHI
1o UX noJioxkeHuto B [lepuonnueckoi
cucteme .M. Menneneena;

1.1.1, 1.1.2

2.7 OOBSICHATH: 3aBUCHMOCTE CBOMCTB
XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
M BEIIIECTB OT ITOJIOKCHHS B
[Tepuoanueckon cucreme /1. 1.
Menpeneena;

1.1.1, 1.1.2

1.5 cTpoeHuss aToMa, XMMHYECKOMN CBSA3H,
3JIEKTPOJIUTHYECKOMN JUCCOLMAIIUU, KUCIIOT
Y OCHOBaHUM, CTPOCHUS OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUM (BKIIFOUas

1.1.2

cTp. 22 u3 64




CTEPEOXUMHUIO), XUMUUECKYI0 KUHETUKY U
XUMHYECKYIO0 TEPMOJUHAMUKY;

1.6 xmaccuduKauo U HOMEHKIATYPY 1.1.2,1.4.1,2.5.3
HEOPraHUYECKUX U OPraHUYECKUX

COCJIMHCHUN;

2.10 npoBoaAUTH pacueTsl Mo xumuyeckum |(1.4.1

(dopMyram U ypaBHEHUSIM pEaKInii;

1.4 OCHOBHBIE TEOPHUU XUMHUU; 2.1.1,2.1.2

2.6 cTpoeHrE U CBOMCTBA OPTaHUYECKUX
COeMHEHHH (YTIeBOIOPOIOB, CIIUPTOB,
(G eHOJI0B, aJIbACTH/IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, aMHHOB,
AMUHOKHUCIIOT U YIJIEBOJOB);

2.1.1,2.8.3,2.8.4

1.2 BakHEHIIINE XUMAYECKUE TOHATH:
BEIECTBO, XUMUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJICKYJI, HOH,
paavKa, alIoOTPONHS, HYKJIH/IbI |
U30TOIIbI, aTOMHBIE S-, p-, d-opOuTany,
XHMUYECKas CBA3b,
AIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPUAN3AITUS
opOHTaJIel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIM 00BEM Ira3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS,
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KOMILICKCHBIC COCAMHCHUSA, TUCIICPCHBIC
CHUCTCMbI, ICTUHHBIC PAaCTBOPHLI,
QJICKTPOJIUTHYICCKAA AUC

1.8 BeliecTBa M MaTepUalibl, MUPOKO
UCIIOJIb3YEMbIE B IPAKTUKE: OCHOBHBIE
METaJJIbl ¥ CIUIaBbI, TpaduT, KBapil,
MUHEpaJIbHbIC yI00pEHMS, MUHEPATIbHBIE U
OpraHUYeCcKUe KUCIOTHI, IIEI0YH, aMMHAK,
yTI€BOAOPObI, (PEHOJI, AaHUJINH, METAHO,
ATaHOJ, STWJICHIJIUKOJIb, TJIMIIEPHH,
(dopmManpaerua, aueraibAeru, aleToH,
IIII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa,
AMUHOKHUCIIOTHI, OCIIKH, HCKYyCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, JKUPHI,
MbLIa U MOIOILIME CPECTBA;

2.3.7,25.7,2.59,2.7.1,2.7.2

2.11 ocymiecTBIsATh 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 nmpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB
U CIIOCOOBI UX TIEpepadbOTKH;

243

2.8 3aBUCUMOCTb CBOVCTB HEOPTaHHUYECKUX
BELIECTB OT UX COCTABAa U CTPOEHUS,
MPUPOSY XUMUYECKON CBA3H, 3aBUCUMOCTD

253
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CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITUYHBIX (AKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMSI X MOJICKYT;

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.

2.5.7

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

259

2.2 onpeaensaTh: BaJJGHTHOCTh U CTETIICHb
OKMCJICHUSI XUMHUYECKUX 3JIEMEHTOB, THUII
XUMHUYECKOM CBSI3U B COCIMHEHUSIX, 3aPsi]l
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, THUI KPUCTAJIMICCKON PEIIETKH,
XapakTep Cpeibl B BOAHBIX pacTBOpax,
OKHCJIUTENb U BOCCTAHOBUTEIb,
HaIlpaBJICHUE CMEIIEHUS PaBHOBECHUSI TIO]T
BIIMSIHUEM Pa3IMYHbIX (AKTOPOB, U30MEPHI

2.8.4
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Y TOMOJIOTH, MPUHAJIEXKHOCTh BEIIECTB K
pa3HBIM KJ1acCaM HEOPraHUYECKUX U
OPraHUYECKUX COCTUHEHNUI;

2.3 xapakTep B3aMMHOT0 BIUsIHUS aTOMOB (2.8.4
B MOJIEKYJIaX, TUIIbl PEaKIUui B
HEOPraHUYECKOW U OPraHUYEeCKON XUMUU;
3.2 BiaJeHNUE OCHOBOIIOJIAralouuMu 2.8 3aBUCHUMOCTbH CBOMCTB Heoprannueckux (1.2.1,2.3.4,2.3.6
XUMUYECKUMHU TOHSITUSIMU, TEOPUSIMH, BEILIECTB OT UX COCTaBa U CTPOCHUSI,
3aKOHAMH U 3aKOHOMEPHOCTSIMU; MIPUPOIY XMMUYECKOU CBSI3U, 3aBUCUMOCTD
YBEPEHHOE MOJIb30BaHUE XUMHUUYECKOMN CKOPOCTH XMMUYECKON PEAKIINH OT
TEPMHUHOJIOTHEN U CUMBOJIUKOM; paznuYHBIX (AaKTOPOB, PEAKIIMOHHOMN
CITOCOOHOCTH OPraHUYECKUX COCTUHCHUI
OT CTPOECHUS UX MOJIEKYJI;
1.5 ctpoenus atoma, xumMuueckou cBasu, [(1.2.2,2.4.1

ANEKTPOIUTUYECKON TUCCOUHUALNH, KHCIIOT
Y OCHOBaHMM, CTPOCHHUSI OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHHI (BKIHOYas
CTEPEOXUMHUIO), XHMUUECKYI0 KUHETHUKY U
XUMHYECKYIO0 TEPMOJUHAMUKY;

2.2 onpenensTh: BaJCHTHOCTb U CTEIIEHb
OKHCIICHHS] XUMUYECKUX DJIEMEHTOB, TUII
XUMHYECKOU CBA3U B COCIMHEHUSX, 3aPA]
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAIIINYECKONU PELIETKH,
XapakTep cpeasl B BOAHBIX PaCTBOpax,
OKHCIIUTEIb U BOCCTAHOBUTEID,

1.2.2,134,152,153,22.3,2.3.1,2.4.1,
2.5.10
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HaIpPaBJIECHUE CMEILICHUS PAaBHOBECUS MO/
BIIMSIHUEM Pa3JIMYHbIX (PAKTOPOB, U30MEPHI
Y TOMOJIOTH, MPUHAIJIEXKHOCTh BEIIECTB K
pa3HBIM KJIacCaM HEOPraHUYECKHUX U
OPTraHUYECKUX COCTUHEHNUI;

1.4 OCHOBHBIE TEOPUU XUMUHU;

1.3.4,2.2.4,2.34,2.3.6,2.3.9,2.5.10

2.9 BBINOJHATH XUMUYECKHUM SKCIIEPUMEHT
10 PACIO3HABAHUIO BAXKHEUIIINX
HEOPTaHUYECKUX U OPTaHUYECKUX
BEILECTB, MOJYYECHUIO KOHKPETHBIX
BEILECTB, OTHOCAIIMXCS K U3YUYECHHBIM
KJjaccaM COeqUHCHUM;

1.4.2,2.5.10,2.5.11,2.6.3

1.6 xnaccudukanuoo U HOMEHKIATYPY
HEOPTaHUYECKUX U OPTaHHMUECKUX
COCIUHCHMI;

1.43,2.24,23.6,23.9,24.1

2.10 mpoBOAUTH pacUETHI 10 XUMUYECKUM
dbopMyram 1 ypaBHEHUSIM PEaKITUii;

1.4.6,1.7.6,2.2.4,2.3.9,2.5.1

1.2 BaKHEHIIINE XMMHUUECKHE TOHSATHUS:
BCIIICCTBO, XUMHYECKUI DJIEMEHT, aTOM,
MOJIEKYJia, Macca aTOMOB M MOJIEKYJI, UOH,
pauKal, aJuloTPONUsl, HyKJIUIbl U
M30TOIIBI, aTOMHEIE S-, p-, d-opOuTay,
XUMHYECKAS CBSI3b,
3JIEKTPOOTPUIIATEILHOCTD, BAJICHTHOCTb,
CTEIICHb OKUCJICHUS, THOPUAN3AIIHS
opOuTasei, MpOCTPaAaHCTBEHHOE CTPOCHUE

1.5.2,2.8.2
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MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS,
KOMILJIEKCHBIE COEIMHEHMS], IUCIIEPCHBIE
CUCTEMBI, HICTUHHBIE PACTBOPHI,
ANEKTPOJIUTHYECKAS TUC

2.5 o01me XuMUYEeCKUE CBOMCTBA

METAJIJIOB, HEMCTAJIJIOB, OCHOBHBIX KJIaCCOB

HEOPraHUYECKUX U OPTraHUYECKHUX
COCIUHCHMI;

1.6.1,1.6.3,1.7.1, 1.7.6

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

1.6.3,1.7.6

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

1.63,2.2.4,239,2.4.1,2.8.2

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, aJIbCTHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, aMUHOB,
AMUHOKHCJIOT U YTJICBOJIOB);

222,223,224,23.1,2.3.9
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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;

2.34,239,254,2.7.4

2.12 ucnonb30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUHU JIsl 00pabOTKU U Nepeaaun
XUMUYECKON HHPOPMALIMH U €€
MPEACTABICHUS B Pa3IMUHbIX (popMax JJis:
MMOHUMAaHUS TJI00AJIbHBIX MPOOJIEM,
CTOSIILIUX NIEPEJT YETOBEUECTBOM:
9KOJIOTUYECKUX, SJHEPIeTUUECKUX U
CBIPBEBBIX; O0BACHEHUSI XUMUYECKUX
SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY
Y Ha IPOU3BO/JICTBE.

234,274

2.11 ocyliecTBIATh CAMOCTOSITENbHBIN
MOMCK XUMUYECKOW UHPOpMAITUU C
WCIIOJB30BaHUEM PA3IMYHBIX UCTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-

2.5.6,2.6.3
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TOMYJISIPHBIX U3JJaHHUH, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHETA);

3.3 Bi1aJieHME OCHOBHBIMU METOJAaMH
HAYYHOTO MTO3HAHMUSI, UCTIOIh3YEMBIMU B
XUMUU: HAOIII0ICHHE, ONTUCAHKE,
U3MEpEeHHE, IKCIIEPUMEHT; YMEHHE
o0pabaThIBaTh, OOBSICHITH PE3YJIbTATHI
IIPOBEJICHHBIX OMBITOB U JI€JaTh BHIBOJIBI;
TOTOBHOCTH M CIIOCOOHOCTH IMMPUMEHSTH
METO/Ibl TIO3HAHUS TIPU PEIICHUN
MPAKTUYECKUX 33]1a4;

1.3 oCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXpaHEHHUSI MACCHI BEIIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIIECTB,
[lepunonnueckuii 3axoHn .M. Menaeneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

1.2.4,1.4.7

2.4 xapakTepu3oBath: s-, p-, d-3JI€MEHTHI
10 WX MoJoXkeHuto B [lepnoanueckon
cucteme .M. Menneneena;

1.2.4

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

1.2.4,1.54

1.4 ocHOBHBIE TEOPUU XHUMUMU;

1.3.1,1.3.2

1.5 cTtpoenust atoma, XMMHYECKOU CBA3H,
ANEKTPOIUTHYECKON TUCCOUUALINU, KHCIIOT
Y OCHOBAaHUI, CTPOCHUSI OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHUH (BKIIIOYast
CTEPEOXUMHUIO), XUMUUECKYIO KHHETUKY U
XUMHUYECKYH0 TEPMOJIMHAMUKY;

1.3.1,2.5.5

2.10 mpoBOAUTH pacyeThl 10 XUMUYECKUM
dbopMyram U ypaBHEHUSIM pEaKInii;

1.32,1.44,14.7,2.2.5,2.3.5

2.11 ocymiecTBIATh CAMOCTOSITENbHBIN

1.32,1.7.4,2.3.3,2.5.2,2.6.2
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MIOUCK XUMUYECKOU WH(POPMAIIUH C
UCTIOJIb30BAaHUEM PA3ITUYHBIX HCTOUHUKOB
(cripaBOUYHBIX, HAYYHBIX M HAy4HO-
MOMYJISIPHBIX U3JIaHUHN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEpHETA);

2.8 3aBUCUMOCTb CBOMCTB HEOPTaHUIECKIX
BEIIECTB OT X COCTaBa U CTPOCHHUS,
PUPOTy XUMUIECKOU CBS3H, 3aBUCIMOCTh
CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITuYHBIX (AKTOPOB, PEAKITMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMSI X MOJICKYT;

145,154

1.6 xnaccudukanuo U HOMEHKIATYPY
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHCHMH;

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
BEILIECTB, MOJYYECHUIO KOHKPETHBIX
BEILECTB, OTHOCAIIMXCS K U3YUYECHHBIM
KJaccaM COCOUHCHUM;

1.4.7,1.7.4

2.5 o01mme XuMHU4YEeCKHue CBOMCTBA
METAaJJI0B, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX ¥ OPTAaHMICCKUX
COCIUHCHMI;

1.6.4

1.8 BemniecTBa U MaTepuUabl, IIMPOKO

1.7.2,1.7.4,2.7.5
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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,

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

1.7.4,2.5.5

1.7 npupoaHbIe HCTOYHHUKH YTIEBOJAOPOJIOB
U CIIOCOOBI UX TIEPEPadOTKY;

1.7.4,2.3.5

2.1 Ha3bIBATh: U3yUYECHHBIE BELIECTBA 110
«TPUBHAIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIaTypaM;

1.7.4,2.7.5

2.12 ucnonb30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUU JIsl 00pabOTKU U Mepeadn
XUMUYECKON HHPOPMALIMH U €€
MPEACTABICHUS B Pa3IMUHbIX (popMax JJis:
MMOHUMAaHUS TII00AJIBHBIX NPOOJIEM,
CTOSIILIUX NIEPEJT YETOBEUECTBOM:

1.7.4,2.7.5
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AKOJIOTHYECKHUX, JHEPTETHUECKUX U
CBIPbEBBIX; O0OBACHEHUS] XUMUYECKHUX
SABJICHUM, TPOUCXOASIINX B IPUPOJE, OBITY
Y Ha MPOU3BOJICTBE.

1.2 BaKHEHIIINE XUMHUYECKHUE OHSATHUS:
BEIIECTBO, XUMHUYECKHI DJIEMEHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
pajuKa, aJuloTPONus, HyKJIUIbI U
U30TOIIbI, aTOMHBIE S-, p-, d-opOuTany,
XMMHUYECKas CBA3b,
AEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTb,
CTETICHb OKUCJICHUS, THOPHUAN3AITHS
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIM 00BEM Ira3000pa3HBIX BEIISCTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
KOMIUICKCHBIE COCMHEHUS, TUCTIEPCHBIC
CHUCTEMBbI, ICTUHHBIC PACTBOPHI,
AIEKTPOTUTHYECKAS JTUC

2.2.1

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

22.1,2.3.5,252,2.6.2

3.4 chopMUPOBAHHOCTh YMEHUS J]aBATh

1.5 cTtpoenust atoma, XMMHYECKOU CBA3H,

1.3.3
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KOJIMYECTBEHHBIE OLICHKH U MIPOBOJUTH
pacyeTsl 0 XUMHUYECKUM (popMysiaM U
YPaBHEHHUSM;

ANEKTPOIUTUYECKON TUCCOUUALINU, KHCIIOT
Y OCHOBAHUM, CTPOEHUSI OPTAHUYECKHUX U
HEOPraHWYECKUX COCMHEHUN (BKIIOYAs
CTEPEOXUMHUIO), XHMUUECKYI0 KUHETUKY U
XUMHYECKYIO0 TEPMOJUHAMUKY;

2.8 3aBUCUMOCTb CBOMCTB HEOPTaHUIECKIX
BEIIECTB OT X COCTaBa U CTPOCHHUS,
PUPOTy XUMUIECKOU CBS3H, 3aBUCIMOCTh
CKOPOCTH XUMHUYECKOHN pEeaKIuu OT
pasITuYHBIX (AKTOPOB, PEAKITMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMSI X MOJICKYT;

1.3.3

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 XUMHHU: 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
COCIMHECHUM;

1.4.7,2.3.2,2.3.9,2.3.10

2.9 BBINOJTHATh XUMHUYECKUN SKCIIEPUMEHT
10 PACIO3HABAHUIO BAXKHEUIIINX
HEOPraHMYECKUX U OPTaHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX

1.4.7
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BEIIECTB, OTHOCAIIMNXCS K U3YYECHHBIM
KJlaccaM COCJIMHCHUM;

2.6 cTpoeHUE U CBOMCTBA OPTaHUYECKUX
COeIMHEeHUH (yTIIEBOJOPOIOB, CITUPTOB,
¢dbeHoII0B, anbJAETUI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, aMHUHOB,
AMUHOKHCIIOT U yTJICBOJIOB);

232,239

1.4 ocHOBHBIE TEOPUHN XUMUU;

239

1.8 BemecTBa 1 MaTepUaibl, MUPOKO
UCIIOJIb3yEeMbI€ B IIPAKTUKE: OCHOBHbIE
METaJlIbl ¥ CIUIaBbl, TpaduT, KBapil,
MUHEpaJIbHbIE YI00pEHMS, MUHEPATIbHBIE U
OpraHUYECKHEe KUCIIOTHI, IIEJI0YH, aMMHAK,
yTI€BOAOPOIbl, (PEHOJI, AaHUJINH, METAHO,
ATaHOJ, STUJICHIJIUKOJIb, TJIMIIEPHH,
(dopmManpaerua, aneraibAerul, aleToH,
IIII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa,
AMUHOKHUCIIOTHI, OCJIKH, HCKYyCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, JKUPHI,
MbLIa U MOIOLIME CPEICTBA;

2.3.9

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

239,245

1.1 posib XUMHM B €CTECTBO3HAHUH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMU, 3HAYCHUE B KU3HU

245
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COBPEMEHHOT'0 O0IIECTBA;

3.5 BIaJicHHE MTPaBUIIAMH TEXHUKH
0€30macHOCTH MPHU UCTIOJIb30BAaHUHU
XUMHYECKHUX BEIICCTB;

1.3 oCHOBHBIC 3aKOHBI XUMHUH: 3aKOH
COXpaHEHMS MaCChl BEIIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIIECTB,
[lepnonnueckuii 3axkoHn JI.1. Menneneena,
3akoH ['ecca, 3aKkoH ABOrajapo;

1.4.7

1.6 xnaccuukanuoo U HOMEHKIIATYPY
HEOPTaHMYECKUX M OPTaHUIECKHIX
COCIUHCHMI;

14.7,1.6.2,2.5.3

2.9 BBINOJIHATh XUMUYECKUMN SKCTIEPUMEHT
10 PacliO3HABAHUIO BAXKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIIUXCA K U3yYEHHBIM
KJaccaM COCIUHCHUI;

1.4.7

2.10 mpoBOAUTH pacUETHI 10 XUMUYECKUM
dbopMyram 1 ypaBHEHUSIM PEaKITUii;

1.4.7,2.4.5

1.2 BaKHEHIIINE XMMHUUECKHE TOHSATHUS:
BCIIICCTBO, XUMHYECKUI DJIEMEHT, aTOM,
MOJIEKYJia, Macca aTOMOB M MOJIEKYJI, UOH,
pauKal, aJuloTPONUsl, HyKJIUIbl U
M30TOIIBI, aTOMHEIE S-, p-, d-opOuTay,
XUMHYECKAS CBSI3b,
3JIEKTPOOTPUIIATEILHOCTD, BAJICHTHOCTb,
CTEIICHb OKUCJICHUS, THOPUAN3AIIHS
opOuTasei, MpOCTPaAaHCTBEHHOE CTPOCHUE

1.6.2
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MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS,
KOMILJIEKCHBIE COEIMHEHMS], IUCIIEPCHBIE
CUCTEMBI, HICTUHHBIE PACTBOPHI,
ANEKTPOJIUTHYECKAS TUC

2.2 onpeaensTh: BAJICHTHOCTb U CTENIEHD
OKHCIICHHS] XUMUYECKUX DJIEMEHTOB, TUI
XUMHYECKOU CBA3U B COCIMHEHUSX, 3P
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAIINYECKON PELIETKH,
XapakTep Cpeasl B BOAHBIX PaCTBOpax,
OKHCIIUTEIb U BOCCTAHOBUTEID,
HaIIpaBJICHUE CMELIEHNs PABHOBECHSI IO
BJIUSTHUEM Pa3IUYHBIX (PaKTOPOB, U30MEPHI
Y TOMOJIOTH, IIPUHAIEKHOCTD BEIIECTB K
Pa3HBIM KJ1acCaM HEOPraHUYECKUX U
OPraHUYEeCKUX COCINHEHNUN;

1.6.2

2.5 o0mue XMMHUYECKUE CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHUYCCKUX U OPTaHHUYCCKUX
COCJIMHCHUI;

1.6.2

1.8 BemiecTBa U MaTepUaAJIbl, IIUPOKO
UCIIO0JIb3YEMbIC B MPAKTHUKE: OCHOBHBIE
METaJIJIbl U CIUIABBI, TpaduT, KBapII,

2.3.7
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MUHEpaJIbHbIC YA00pEHUs, MUHEPATbHbIE U
OpraHUYeCKUEe KUCIIOTHI, IIEJI0YH, aMMHAK,
YTJIEBOIOPOIbl, (DEHOJI, aHUJIUH, METAHOI,
ATaHOJ, STWJICHIJIUKOJb, TJIMIIEPHH,
dbopManbaeru, areTaibAeTu/l, alleToH,
TJII0KO3a, caxapo3a, Kpaxmal, KjieTJyaTka,
AMHUHOKHCJIOTBI, OCIIKH, HCKYCCTBCHHBIC
BOJIOKHA, Kay4yKH, IIJIACTMACChI, KHUPHI,
MbLJIa ¥ MOIOIIHE CPE/ICTBA;

2.11 ocyliecTBIATh CAMOCTOSITENbHBIN
MOUCK XUMHUYECKON MHPOpMAITUU C
WCIIOJB30BaHUEM PA3IMYHBIX HUCTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3IaHUM, KOMITBIOTEPHBIX 0a3
TaHHBIX, pecypcoB HTepHETA);

2.3.7

1.1 posib XIMHH B €CTECTBO3HAHUH, €€
CBSI3b C IPYTUMH €CTECTBCHHBIMU
HayKaMH, 3HAYCHUE B KU3HH
COBPEMEHHOT0 OOIIEeCTBA;

2.4.5

2.1 Ha3pIBaTh: U3yUYEHHBIE BEUIECTBA MO
«TPUBHAIIBHOW» WJIA MEXIYyHAPOAHON
HOMEHKJIaTypam;

245

2.8 3aBUCUMOCTb CBOWCTB HEOPTaHHUYECKUX
BELIECTB OT UX COCTABAa U CTPOEHUS,
MPUPOY XUMUYECKON CBA3H, 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON peaKuu OT

253
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pasIuYHBIX (AaKTOPOB, PEAKIIMOHHON
CITOCOOHOCTH OPraHUYECKUX COCTUHEHUIN
OT CTPOCHHMS X MOJICKYJT;

3.6 chopMHUPOBAHHOCTH COOCTBEHHOM
MO3UIIMHU IO OTHOIICHHIO K XUMUYCCKOM
uHGbOpMAIIUH, TOTy4aeMON U3 Pa3HbIX
UCTOYHHUKOB.

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

1.1.1,2.7.3,2.8.1

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

1.1.1

2.4 xapaKTepu30BaTh: S-, p-, d-371€MEHTHI
10 UX NoJoKeHUto B [lepuoanueckon
cucreme JI.11. Menneneena;

1.1.1

2.7 OOBSICHATH: 3aBUCUMOCTL CBOMCTB
XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BEIIECTB OT ITOJIOKECHHS B
[Tepuoanueckon cucreme /1. 1.
Menpeneena;

1.1.1

2.12 ucnonbp30BaTh KOMIBIOTEPHBIE
TE€XHOJIOTUU J1sl 00pabOTKU U Mepeiaun
XUMUYECKON HHPOPMAIINH U €€

MPEJICTABIICHUS B PA3IMYHBIX (hopMax Jyis:

MOHUMAaHUS TJI00AIBHBIX MPOOIIEM,
CTOSIIUX TIEPE]T YeITOBEUCSCTBOM:

1.23,24.4
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AKOJIOTHYECKHUX, JHEPTETHUECKUX U
CBIPbEBBIX; O0OBACHEHUS] XUMUYECKHUX
SABJICHUM, TPOUCXOASIINX B IPUPOJE, OBITY
Y Ha MPOU3BOJICTBE.

2.3 xapakTep B3aMMHOT0 BJIUSHHS aTOMOB
B MOJIEKYJIax, TUIIbl PEaKIUi B
HEOPraHUYECKOM 1 OPraHMYeCKONU XUMUMU;

1.5.1

1.4 ocHOBHBIE TEOPUHN XUMUU;

1.7.5

1.8 BemecTBa 1 MaTepUaibl, MUPOKO
UCIIOJIb3yEeMbI€ B IIPAKTUKE: OCHOBHbIE
METaJlIbl ¥ CIUIaBbl, TpaduT, KBapil,
MUHEpaJIbHbIE YI00pEHMS, MUHEPATIbHBIE U
OpraHUYECKHEe KUCIIOTHI, IIEJI0YH, aMMHAK,
yTI€BOAOPOIbl, (PEHOJI, AaHUJINH, METAHO,
ATaHOJ, STUJICHIJIUKOJIb, TJIMIIEPHH,
(dopmManpaerua, aneraibAerul, aleToH,
IIII0K03a, caxapo3a, Kpaxmal, KJIeT4aTKa,
AMUHOKHUCIIOTHI, OCJIKH, HCKYyCCTBEHHBIC
BOJIOKHA, Kay4yKH, IJIACTMACChI, JKUPHI,
MbLIa U MOIOLIME CPEICTBA;

1.7.5,2.42,2.5.8

2.11 ocyliecTBIATh CAMOCTOSITEbHBIN
MOMCK XUMHUYECKON MHPOpMAITUU C
UCIIOJIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB
(cIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3IaHUM, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB UHTepHEeTA);

1.7.5
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1.5 ctpoeHust atTomMa, XMMHUYECKOU CBSA3H,
3JIEKTPOJIUTUYECKON AUCCOLMAIIUU, KUCIIOT
Y OCHOBaHUM, CTPOCHUS OPraHUYECKUX U
HEOPTraHMYECKUX COCAMHEHUM (BKITIOUAsI
CTEPEOXUMHUIO), XUMUUECKYIO0 KHHETHUKY U
XUMHUYECKYI0 TEPMOJIMHAMHUKY;

242

2.1 Ha3pIBaTh: U3yUYECHHBIE BEUIECTBA MO
«TPUBHAIIBHOWY» WJIA MEXIyHAPOAHON
HOMEHKJIaTypam;

242

1.7 nmpupoHbIE HCTOYHUKY YTIIEBOIOPOIOB
U CIIOCOOBI UX NIEPEPaAOOTKHY;

2.44,2.8.1

2.6 cTpoeHUE U CBOWCTBA OPraHUYECKUX
COeIMHEeHUH (yTIIEBOJOPOIOB, CIIUPTOB,
(eHOTIOB, aJbAECTHIO0B, KETOHOB,
KapOOHOBBIX KUCIIOT, aMHUHOB,
AMUHOKHCIIOT U yTJICBOJIOB);

2.5.8

1.6 xmaccudukanyo 1 HOMEHKIATYPY
HEOPTaHUYECKUX U OPTaHUIECKUX
COCJIMHCHUI;

2.6.1,2.8.1

2.9 BBINOJHATh XUMHYECKUNA SKCIIEPUMEHT
I10 PACIIO3HABAHUIO BAXKHEUIIINX
HEOPraHUYECKUX U OPTraHUYECKHUX
BEIIECTB, MMOJIYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIUXCA K U3yYEHHBIM
KJIaccaM COCJIMHCHMI;

2.7.3

2.10 mpoBOUTH PacyeThl 110 XUMHUYECKUM

2.8.1
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|(130pMyJ1aM Y YPaBHEHUSIM PEaKluii;

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0OB Y4e0OHOM 1eATeIbHOCTH 00YYAOIIMXCH

HaumMmeHoBaHue TeMbl

XapaKkTepuCTHKA OCHOBHBIX BUAOB /IeATEILHOCTH 00y4aromerocs (Ha ypoBHe
Y4eOHBIX JeiCTBH)

Pazpen 1 Obmas n HeopraHudecKass XuMus

Tema 1.1 Ilepuoandeckuii 3aKoH
J..MenpneneeBa B CBETE NPEACTABICHUN
O CTPOCHHUHU aTOMa

yCTaHaBJIMBATh ABOJIIOIMOHHYIO CYITHOCTh MEH/IEJIEEBCKOM 1 COBPEMEHHOM
bopmynrpoBok nepuoanueckoro 3akona J.M.Menneneena;

OOBSICHATD PUBMUECKUNA CMBICIT CUMBOJIMKY MEPUOJUYECKON TaOIUIIBI XUMUYECKUX
snemenToB [[.M1.MenneneeBa (HOMEPOB 3JIEMEHTA, IEPUO/IA, TPYIINbI) U YCTAHABIUBATh
NPUYUHHO-CJIEICTBEHHYIO CBSI3b MEXK/Iy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
MU3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB B MEPUOJIaX U TPYIIaX;

XapaKTEepHU30BaTh JIEMEHTHI MaJIbIX U OONBIIMX NEPUOJIOB MO UX MOJIOKEHUIO B
nepuoanueckou cucreme J.M.Menneneesa;

yYCTaHaBJIIMBATh 3aBUCHUMOCTDb CBOMCTB XMMHUYECKHUX B€IICCTB OT CTPOCHHA aTOMOB,
06pa3y}0mnx X XUMHMYCCKHX 3JICMCHTOB. XapaKTepI/IBOBaTI) Ba)KHEHIIINE TUIIBI
XUMHYECKHUX CBSI3€H U OTHOCUTEIILHOCTh 3TOM THUIIOJIOTHH,

Tema 1.2 Ctpoenue BeuiecTBa

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

00BACHATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPpUCTATINIMYCCKUX PCHICTOK,

dbopMyIIHpOBaTh 3aKOHBI COXPAHEHHUS MACChI BEIIECTB U MOCTOSIHCTBA COCTaBa BEIIECTB;

OOBSACHATH PUBUUYECKHUI CMBICT CUMBOJIMKU TIEPUOTUICCKON TaOIUIIBI XUMUYECKHIX
sanemeHToB J.M.MeneneeBa (HOMEpOB 3JIEMEHTA, IEPHOJIA, TPYTIIIBI) U YyCTAHABIUBATh
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IMPUYIUHHO-CICACTBCHHYIO CBA3b MCKAY CTPOCHUEM aTOMa U 3aKOHOMCPHOCTAMU
U3MEHCHUS CBOMCTB AJIEMEHTOB U O6p3,30BaHHBIX HMMHU BCHICCTB B IICPUOAAX U I'PYIIIIAX;

XapaKTepHU30BaTh AJIEMEHTHI MAJIBIX M OOJIBIITUX TIEPHOJIOB 110 WX IOJIOKSHHIO B
nepuoanyeckon cucreme .M. MeHnueneena;

JlaBaTh orpeiesieHUuE U ONEpUPOBATh CIACAYIOIUMHU XUMAYECKUMU MTOHSITUAMMU:
BEIIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAS U
MOJIEKYJISIPHASI MacChl, MOH, aJlJIOTPONUSL, U30TOIbI, XUMHAYECKAsI CBSI3b,
ANEKTPOOTPULIATENBHOCTD, BaJICHTHOCTD, CTEIIEHb OKUCIICHHUSI, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM Ia3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS], PACTBOPHI, AIEKTPOIUT U HEAJEKTPOJIUT,
3JIEKTPOJIMTUYECKAS TUCCOLMALINS, OKUCIUTEIb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM d(DPEKT peakiivu, CKOPOCTb XUMUUIECKON PEeaKInH,
KaTajau3, XUMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS TPyTIIa,
U30MEpHsl, TOMOJIOT S,

OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpellbl HA OPTaHU3M
YEJI0BEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

Tema 1.3 YCTaHaBJIMBATh 3aBUCUMOCTh MEXK1Y KAUECTBEHHOU U KOJIMYECTBEHHON CTOPOHAMHU
Bopga.PactBopsl. DnekTponuTryecKas XUMHUYECKUX 00BEKTOB U IIPOLIECCOB;
Aucconnanns TOTOBUTH PACTBOPHI 3aJAHHOM KOHIIEHTPAIIMU B OBITY U HA MPOU3BOJICTBE;

pemaTh pacyeTHBIC 33/1a91 10 XUMHUYECKUM (OpMyJiaM B YpaBHEHUSIM;

(bOpMy.HI/IpOBaTB OCHOBHBIC ITOJIOKCHUA TCOPUHU BHCKTPOHHTHII€CKOI>’I Jucconuanymy nu
XapaKTCPU30BaTh B CBCTC 3TOU TCOPUHU CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHN4CCKHX

COCIUHCHMI;
Tewma 1.4 Knaccuduxarus JlaBaTh orpeiesieHue U ONepUpoOBaTh CIACAYIOIUMU XUMAYECKUMU ITOHSITUAMMU:
HEOPraHUYECKUX COCIMHEHHUM. BEILIECTBO, XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE AaTOMHAS 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,

dbopMyIIHpPOBaTH OCHOBHBIE MOJIOKEHUS TEOPUHU IECKTPOTUTUIECKON TUCCOLUAIIIU U
XapaKTEPU30BaTh B CBETE 3TOM TEOPUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCIUHCHMI;

Q)OpMYHHpOBaTB 3aKOHBbI COXPaHCHNA MAaCChIl BCHICCTB U ITOCTOAHCTBA COCTaBa BCIICCTB,

YCTaHAaBJIMBATh MPUYNHHO-CIEACTBEHHYIO CBA3b MEXKY COACPKAHUEM ITUX 3aKOHOB U
HAIlMCaHUEM XUMUYECKUX (GOPMYJ U YpaBHEHU;

coOmro1aTh mpaBuia 6€30MacHOro 00paIeHUs C TOPIOYUMHU U TOKCUIHBIMH
BEIIECTBAMHU, J1a0OPaTOPHBIM 000PYAOBAHUEM;

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

O00BSACHATH CYIITHOCTh XUMUUYECKHX TIporieccoB. KiaccudummpoBats xuMudeckue
PEAKIIMH 110 PA3TMYHBIM MTPU3HAKAM: YHCITY ¥ COCTABY MPOIYKTOB U PEareHTOB,
TerioBoMy 3G (deKTy, HarpaBiIeHUIo, (ha3e, HATMYUIO KaTalln3aTOPOB, H3MEHEHUIO
CTETICHEW OKUCIICHUS JIEMEHTOB, 00pa3yIOIUX BEIIECTRA,;

KJIacCU(DUIIMPOBATH BEIIECTBA U MPOIIECCHI C TOYKH 3PCHHSI OKUCIICHHUSI-
BoccTaHOBJICHHS. COCTABISITh YPAaBHCHUS PEAKIIHI C IIOMOIIIBIO METO/1a AJICKTPOHHOTO
Oaianca;

cTp. 44 u3 64




peniaTh pacyeTHBIC 3a/1a41 10 XUMUYECKUM (OpMyJiaM B YpaBHEHUSM;

Tema 1.5 3aKkOHOMEPHOCTH NPOTEKAHUSA
XUMHUYECKUX PEaKIUH.

OOBSACHATH CYITHOCTh XUMHUUYECKHX TIporieccoB. KiaccudumumpoBars XuMudeckue
PEaKIMH 110 PA3TMIHBIM ITPU3HAKAM: YHCITy ¥ COCTAaBY MIPOTYKTOB U PEarcHTOB,
TerioBoMy 3¢ (exTy, HampaBiieHuo, (a3e, HATUIUIO KaTaTu3aTopoB, U3MEHEHUIO
CTETICHEW OKUCIICHUS IEMEHTOB, 00pa3yIOIIUX BEIECTRA;

O00BSCHUTH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUU U TIOJIOKEHHSI XUMHUECKOTO
paBHOBECHUS OT PA3IMYHBIX (PAKTOPOB;

KJIACCU(UITUPOBATH BEIIECTBA U MPOIECCHI C TOYKU 3PCHHS OKUCICHHMS-
BOCCcTaHOBJICHHS. COCTaBIISITh YPABHCHHSI PEAKIIUi C IIOMOIIBI0 METO/1a DJICKTPOHHOTO
Oaianca;

Tema 1.6 XumMusa HeMeTaJLIOB.

OOBSACHATH PUBUYECKUI CMBICT CUMBOJIMKU TIEPUOUUECKON TaOIUIBI XUMUYECKHUX
anemeHToB J.M.MeHnpeneeBa (HOMEpOB 3JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAHABIUBATh
MPUYMHHO-CJICICTBEHHYIO CBSI3b MEXK/Iy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
M3MEHEHHUSI CBOMCTB JIEMEHTOB M 00pPa30BaHHBIX MU BEIIECTB B IEPUOAAaX U rpyMmnax;

XapaKTepUu30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MOJYUYECHHE U MPUMEHEHUE BaXKHEHUIITUX
HemetamioB (VIIIA,VIIA,VIA rpynm, a Takxke a3ora, hochopa, yriepoa, KpeMHUS,
BOJIOPO/Ia) ¥ MX COCAMHEHUI;

yCTaHABJIMBATh 3aBUCUMOCTh MEXy Ka4€CTBEHHON M KOJIMYECTBEHHOM CTOPOHAMU
XUMUUYECKUX OOBEKTOB U MPOIIECCOB;

OLICHMBAThH BIMSIHUE XMMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEN CPelIbl HA OPraHU3M
YEJIOBEKA U JIPYTUe )KUBBIE OPTAHU3MBI;

YCTaHAaBJIMBATh MPUYNHHO-CIEACTBEHHYIO CBA3b MEXKIY COACPKAHUEM ITUX 3aKOHOB U
HAIlMCaHUEM XUMUYECKUX (GOPMYJ U YpaBHEHUI;

00BACHATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPpUCTATNIMYCCKHUX PCHICTOK,
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Tema 1.7 XumMusa MeTajIoB.

XapaKTepU30BaTh COCTaB, CTPOCHUE, CBOMCTBA, IIOJIyYCHUE U IPUMEHEHUE BAXKHEUIIINX
MeTtaiioB (IA u IIA rpynm; adroMuHUS, XKejle3a) U UX COSIUHCHU;

OLICHMBATh BIUSHUE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpellbl HA OPTaHU3M
YEJIO0BEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

00BACHATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTAaBa U CTPOCHUA
KPpUCTATINIMYCCKUX PCHICTOK,

OOBSCHATH CYIIHOCTh XUMHUYECKUX IporieccoB. KimaccudunupoBarh XuMHUUECKHE
PCaKIUy 10 PA3TMYHBIM ITPU3HAKAM: YHCITY W COCTaBY IPOAYKTOB U PEarcHTOB,
TerioBoMy 3G (deKTy, HarpaBiIeHUIo, (ha3e, HATHIUIO KaTaIn3aTOPOB, H3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yOIUX BEIIECTBA;

YCTaHaBJIIMBAThL 3dBUCUMOCTDb MCIKAY Ka4eCTBEHHOM U KOJIMYECTBEHHOM CTOpOHaMH
XUMUYECKUX 00BEKTOB U IMpOLCCCOB;

YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHYIO CBSI3b MEXKY COJICPKAHUEM 3TUX 3aKOHOB U
HaIMMCaHUEeM XUMUYECKUX (GOPMYJ U YpaBHEHU;

coOmro1aTh mpaBuia 0€30MacHOro 00palleHus ¢ TOPIOYUMHU U TOKCUYHBIMU
BELIECTBAMHU, J1a0OPaTOPHBIM 000PYAOBAHUEM;

JlaBaTh orpeiesieHue U ONEPUPOBATh CICAYIOIUMHU XUMAYECKUMU MTOHSITUAMMU:
BEILIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHAS U
MOJIEKYJISIPHASL MAcCChl, MOH, aJJIOTPONUSL, U30TOIbI, XUMAYECKAsI CBSI3b,
3JIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBII 00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, JIEKTPOIUT U HEIJIEKTPOJIUT,
ANEKTPOJUTUYECKAS IUCCOLIMALMSA, OKHCIUTENIb U BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM 3(DPEKT peakiuu, CKOPOCTb XUMUUYECKON peaKIuu,
KaTaJIn3, XUMUYECKOE PaBHOBECHE, YTIIEPOAHBIN CKeeT, GyHKIIMOHAIbHAS IPYIINa,
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HN30MEPHUA, TOMOJIOTHA,

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,

Paznen 2 Oprannyeckast XuMusI.

Tema 2.1 OCHOBHEBIE ITIOHATHS
OPTraHUYECKON XMMUM U TEOPHS CTPOCHUS
OPTaHUYECKUX COCIMHCHUN

MCITOJIh30BaTh B y4eOHOU U MpoheCCHOHATBHON NEeATeTbHOCTH XUMHIECKIE TEPMUHBI U
CHMBOJIUKY;

HAa3bIBaTh U3YUYECHHBIE BEIIECTBA 10 TPUBUAIILHON WIIA MEXIYHAPOJHON HOMEHKIIATYPE
U OTPaXKaTh UX COCTaB C MOMOIIbI0 XUMUYECKUX (POPMYJT;

@opMyIMpPOBaTh OCHOBHBIE MOJIOKEHUS TEOPUH XUMUUYECKOTO CTPOCHUSI OPraHUYECKUX
COEIMHEHUN U XapAKTEPU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIUHEHNUN;

Tema 2.2 YrineBoaopobl U UX IPUPOTHBIE
HUCTOYHUKHU

XapaKTepUu30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MOJIYUYCHUE U MPUMEHEHNUE BaXKHEHIITUX
KJIACCOB YTJIEBOAOPOOB (IKAHOB, IUKJIOAJTIKAHOB, aJIKEHOB, AJIKHHOB, aPEHOB) U UX
Han0oJiee 3HaYUMbIX B HAPOJHOXO3SIUCTBEHHOM IJIaHE MTPEIACTABUTEIICH;

yCTaHaBJIMBATh MPU3HAKHU OOIIETO M PAa3JIMYHOTO B TUTIOJIOTHH PEAKITUI 115
HEOPraHUYECKOW U OPraHNYECKON XUMUU;

OOBSICHSITH XUMHYECKHE SIBJICHUS, IPOUCXOOAIINEC B IIPUPOAC, 6BITy 1 Ha IPOU3BOJCTBC,

MIPOBOJUTH CAMOCTOSTEIbHBIN TOUCK XUMUYECKOW HMHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (HayYHO-MTOMYJISIPHBIX W3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB IHTepHETA).

coOJII0/1aTh MpaBuia 3KOJOTMYECKH TPaMOTHOIO MOBEJICHUS B OKPY KaIOLIeH cpene;

KPUTHUYECKU OI[CHUBATH JJOCTOBEPHOCTh XUMHUECKOW MH(POPMAIIUU, TTOCTYTIAIOIICH U3
Pa3HbIX UCTOYHUKOB;
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(DOPMYJ'H/IpOBaTL OCHOBHBIC ITOJIOKCHHA TCOPUU XUMHYCCKOI'O CTPOCHUSA OPIraHUICCKUX
COGI[I/IHGHI/Iﬁ " XapaKTCPU30BATb B CBCTC TCOPUU CBOMCTBA OCHOBHBIX KJaCCOB
OpPraHUYICCKUX COGHHH@HHﬁ;

HAa3bIBATh M3YyUYECHHBIE BEMIECTBA IO TPUBUATBLHOW WIIM MEXYHAPOJHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C MTOMOIIbI0O XUMUUECKUX (HOPMYII;

OTpaXaTb XUMHUYCCKHUC ITPOLCCCHI C IIOMOIIBIO XUMHWYCCKHUX peaKHHﬁ;

ONPEAETATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILCHUN B Pa3JIMYHBIX
YCIIOBHUSIX;

Tema 2.3 HenpenenbHbi€ YIi€BOA0OPOIBI.

XapaKTepU30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MTOJIYUYEHHE U MPUMEHEHUE BaXKHEHUIITUX
KJIACCOB YTJIEBOJOPOJIOB (JIKAHOB, IIMKJIOATKAHOB, aJIKEHOB, AJIKHHOB, APEHOB) U UX
HamOoJiee 3HAYMMbIX B HAPOJHOXO035IMCTBEHHOM IIJIaHE MPE/ICTAaBUTEIICH;

HAa3bIBATh M3YyUYECHHBIE BEMIECTBA IO TPUBUAIBLHOW WIIM MEXYHAPOJHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C MOMOIIBIO XUMHUECKUX (HOPMYII,

OTpaXaTb XUMHUYCCKHUC ITPOLCCCHI C IIOMOIIBIO XUMHNYCCKUX peaKHHﬁ;

coOJII01aTh MTpaBuiia 3KOJOTMYECKH TPaMOTHOIO MOBEJICHUS B OKPY KAIOIIEH cpene;

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

@opMyIUpOBATH OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUS OPraHUYE€CKUX
COEJIMHEHU U XapaKTEPU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPTraHUYECKUX COCTUHEHNUI;

OIIPCACIIATE BO3MOKHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHHﬁ B Pa3/INYHBIX
YCIOBUAX,

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

IIPpOBOAUTD CaMOCTOSITEJIbHBIN NOUCK XUMHUUYECKOM I/IH(I)OpMaLII/II/I C UCIIOJIB30BAHUCM
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Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTa).

yCTaHABJIMBATh MPU3HAKHU OOIIETO U PA3JIMYHOTO B TUIIOJIOTHH PEAKITUI 115
HEOPraHUYECKOW U OPraHNYECKON XUMUH;

yCTaHaBIMBATh MPU3HAKHU OOIIETO U PAa3IMYHOTO B TUIIOJIOTUH PEaKIUil s
HEOPraHUYECKOW U OPraHU4YECKOU XUMUH;

Tema 2.4 ApoMaTH4YeCKUE YTIE€BOIOPOIbI.

YCTaHaBJIMBATh IPUYUHHO-CIIECICTBEHHYIO CBSI3b MEXKY COJICPKAHUEM 3TUX 3aKOHOB U
HAIMCaHWEM XUMUYECKUX (OPMYJ U YpaBHEHU;

B aHAJIOTUYHOM KJTFOYE XapaKTePU30BaTh BAXKHECHUIIINX MPEICTABUTEIICH APYTHX KIACCOB
OpPTraHUYECKUX COCTUHEHUN: METAHOJ M ATAHOJ, CJIOKHBIE d(PUPHI, AJTbICTHIbI
(bopmanbaerun u aneTalibAeTU 1), KETOHBI (all€TOH), KAPOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapuabl (Troko3a). Jlucaxapuibl (caxaposa), moaucaxapuiasl
(KpaxmaJn ¥ 1eJUII0J103a), aHUJINH, aMUHOKHUCIIOTHI, O€JIKU, UCKYCCTBEHHbIC U
CUHTETUYECKHE BOJIOKHA, KAyUIyKH, IJIACTMACCHI,

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

WCITOJIB30BaTh B y4eOHOU U MPOo(heCCHOHATBHON IEATeTLHOCTH XUMHIECKIE TEPMUHBI U
CHMBOJIUKY;

OTpaXKaATh XUMHUYCCKHUC ITPOLCCCHI C ITIOMOIIBIO XUMHNYCCKHUX pCaKHHﬁ;

coOJI01aTh MTpaBuia 3KOJOTHYECKH TPaMOTHOIO MTOBEJICHUS B OKPY>KAIOIIEH cpene;

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

Tema 2.5 Kucnopoacoaep:xaniue
YTJIE€BOAOPOIBI.

B AaHAJIOTMYHOM KIIIOYC XapPaKTCPHU30BaATh Ba)KHEHIIINX HpCHCTaBHTeHeﬁ APYyTHUX KJI1aCCOB
OpPraHNYCCKHX COGI[HHGHI/Iﬁi MCTAHOJI XU 3TaHOJI, CJIOXKHBIC 3(1)I/IpBI, AJIbACTHUIbI
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(bopmanbaerun u aneTaibAeTu 1), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJII0K03a). Jlucaxapusl (caxaposa), nmoaucaxapuiabl
(KpaxmaJ ¥ 1eJUII0J103a), aHUJINH, aMUHOKHUCIIOTHI, OCJIKH, UCKYCCTBEHHBIC U
CUHTETUYCCKHE BOJIOKHA, KAyUIyKH, IJIACTMACCHI,

OIIPCACIIATE BO3MOKHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHHﬁ B PA3/IMYHBIX
YCIIOBUAX,

HAa3bIBATh U3YUYECHHBIE BEIIECTBA MO TPUBHAIBHON WIIA MEXIYHAPOJHON HOMEHKIIATYPE
U OTpaXkaTh UX COCTAB C TOMOIIBI0 XUMUUECKUX (HOPMYII;

XapaKTepU30BaTh COCTaB, CTPOEHUE, CBOMCTBA, MTOJYUYEHHE U IPUMEHEHUE BaXKHEHUIINX
KJIACCOB YTJIEBOJOPOJIOB (JIKAHOB, IIMKJIOATKAHOB, aJIKEHOB, AJIKHHOB, APEHOB) U UX
HamOoJiee 3HAYMMbIX B HAPOJHOXO035IMCTBEHHOM IIJIaHE MPE/ICTAaBUTEIICH;

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

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

yCTaHaBJIMBATh MPU3HAKHU OOIIETO U Pa3IMYHOTO B TUIIOJIOTMH pPEAKIUil s
HEOPTaHUYECKOM U OPTaHUYECKON XUMUU;

coOI01aTh MIpaBuiIa 9KOJIOTUUECKH TPAMOTHOTO MTOBE/ICHUS B OKPY>KAIOIICH cpene;

MPOBOJIUTH CAMOCTOSITEIILHBIN MOMCK XUMUYECKOW HH(POPMAIUH C UCIIOIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTA).

Tema 2.6 YrieBonl.

B QHAJIOTUYHOM KJIFOYE XapaKTEepU30BaTh BAXKHEUIIINX MPEICTABUTEICH APYTHUX KIACCOB
OpPraHMYECKUX COSAMHECHUN: METAHOJ M 3TAHOJI, CIIOKHBIC 3(DUPBI, aJTbICTHIbI
(bopmanbaerua u ameTaibAeTu 1), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJIF0K03a). Jlucaxapubl (caxaposa), moaucaxapuiabl
(KpaxMai ¥ 1eJUTI0J103a), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKH, HICKYCCTBEHHBIE U
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CUHTCTHUYCCKHUC BOJIOKHA, KAYUYKH, IIJIACTMACCHI;

HAa3bIBATh N3YyUYECHHBIE BEMIECTBA 110 TPUBUAIBHOW WIIM MEXYHAPOJHON HOMEHKIIATYPE
U OTpa)kaTh UX COCTaB C TOMOIIBIO XUMHUUYECKUX (HOPMYIT;

OOBACHATH XUMUUYCCKHEC ABJICHUA, IPOUCXOOAIINC B IIPUPOAC, 6I>ITy " Ha ITPOU3BOACTBC,

BBITTOJTHATh XUMUYECCKHI SKCIICPUMEHT B IIOJTHOM COOTBETCTBUH C ITPaBUIIAMH
0e30I1aCHOCTH;

Ha6J'II-OI[aTB, (1)I/IKCI/IpOBaTI> N OIMUCBIBATD PC3YJIbTATHI IIPOBCACHHOT'O SKCIICPUMCHTA,

KPUTHUYECKU OLEHUBAThH JJOCTOBEPHOCTh XMMUYECKOW MH(OpMAIIUU, TOCTYNAIOIICH U3
Pa3HbIX UCTOYHUKOB;

Tema 2.7 A3oTcoaepxkaiiue
YTJIEBOJIOPOIBI.

B aHAJIOTUYHOM KITFOUE XapaKTEePHU30BaTh BAKHEHIIINX TIPEJICTABUTEIIEH IPYTUX KIIACCOB
OpPraHMYECKUX COSAMHECHU: METAHOJ M 3TAHOJI, CIIOKHBIE 3(DUPBI, aJTbICTHIbI
(bopmanbaerua u ameTaibAeTU ), KETOHBI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAs
KHCJIOTa), MOHOCaxapu bl (TJIF0K03a). Jlucaxapusl (caxaposa), mojaucaxapuiabl
(KpaxmMai u 1eJUTI0J103a), aHWJIMH, aMUHOKHUCIIOTBI, O€JIKH, HICKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAyUyKH, MIIACTMACCHI;

UCIIOJIb30BaTh B yUeOHOU 1 MpodheCCHOHANTBHON AEATETLHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;

OOBSICHSITH XUMHYECKHE SIBJICHUS, IPOUCXOOAIINEC B IIPUPOAC, 6BITy 1 Ha IPOU3BOJCTBC,

ONPEAEATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B pa3IMUHBIX
YCJIOBUSIX;

KPUTUYECKHU OIIEHUBATh JOCTOBEPHOCTh XMMUYECKOU UH(POPMAIUH, TTOCTYHAIOIICH 13
pPa3HbIX UCTOYHUKOB;

BBIIIOJIHATh XUMUYCCKUM SKCIIEPUMEHT B ITOJTHOM COOTBETCTBUU C IIPABUIIAMHU
0e30I1aCHOCTH;
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Ha0JII01aTh, PUKCUPOBATH U OMUCHIBATH PE3YJIHTATHI IPOBEICHHOTO AKCIIEPUMEHTA;

Tema 2.8 ['eHeTn4ecKas CBsA3b MEXIY
KJIACCAMH OPTaHUYECKUX COCIUHECHUMN.

@opMyIUpPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUS OPraHUYE€CKUX
COEJIMHEHUI U XapaKTEPU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPTraHUYECKUX COCUHEHNUI;

KPUTHUYECKU OI[CHUBATH JJOCTOBEPHOCTh XUMHUECKOM HHPOPMAIIUU, TTOCTYTIAIOIIECH U3
Pa3HbIX UCTOYHUKOB;

MPOBOJIUTH CAMOCTOSITEIIbHBIN MTOMCK XUMUYECKOW HH(POPMAIUU C UCTIOIB30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTA).

XapaKTCpPHU30BaTh COCTAaB, CTPOCHUC, CBOﬁCTBa, IMOJIYUYCHHUC U IIPUMCHCHUC Ba)KHEHUIINX
KJIACCOB YIJICBOOOPOJI0B (aJIKaHOB, OUKJIO0AJIKaHOB, AJIKCHOB, aJIKHWHOB, apeHOB) n UXx
HanOoJIce 3HAUMMEIX B HapO,HHOXOSHfICTBeHHOM IIJ1aHC HpCHCTaBHTCHCﬁ;

coOJII01aTh MTpaBuIia 3KOJOTHYECKH TPaMOTHOIO ITOBEJICHUS B OKPY>KAIOLIEH cpene;

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

cTp. 52 u3 64




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)

1. [(Xumus : yue6Hoe nocodue / . — Boponex : BopoHexckuii  |[ocCHOBHas |
rOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
ynusepcutet, ObC ACB, 2015. — 92 ¢c. — ISBN
978-5-890040-579-1. — Texkct : anexktponHsIii // IPR
SMART : [caiiT]. — URL.:
https://www.iprbookshop.ru/59133.html (gaTta o6pamienus:
30.08.2022). — Pexxum gocTtyna: g aBTOPU3HUP.
I10JIb30BaTEIIEH

2. |Xumus : yue6Hoe ocobue / . — Boponex : BopoHexckuii  |[ocCHOBHas |
rOCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN
ynusepcutet, ObC ACB, 2015. — 92 ¢c. — ISBN
978-5-890040-579-1. — Texkct : anexktponHsIii // IPR
SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/59133.html (gaTta ob6pamienus:
30.08.2022). — Pexxum gocTyna: g aBTOPU3HUP.

I10JIb30BaTEIIEH

3. [Ta6pwmusu O.C. Xumus 10 knacc: yue6nuk / O.C. [ocHOBHAs |
[Mabpunmsa. - M. JIpoda, 2010. - 158 c.

4. [labpunusia O.C. Xumus 11 knacc : yuebnuk / O.C. [ocHOBHas |
["abpunuss. - M. : [Ipoda, 2010. - 398 c.

5. |Epoxun KO.M. Xumus : yueOHuk nis ccy3on / HO.M. [ocHOBHAs |

EpoxuH. - 4-e u3n., crep. - M. : Akagemus, 2004. - 384 c.

cTp. 53 u3 64




Epoxun FO.M. Xumus : yaeonuk mis CI10 / FO.M. EpoxuH. |[ocHOBHasA]
- 4-e u3n., crep.. - M. : Akanemus, 2017. - 496 c.
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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
YMEHMS, yCBOCHHbIC 3HAHUSA)

HNHaexc TeMbl 3aHATHSA

Texkymmit konTpoJb Ne 1.

MeTtoab! u ¢popmbi: CamocTositenbHas padota (MHbopMalimoHHO-aHATUTUYECKU )

Buja koHTpOJISA: TMCbMEHHas paboTa

1.1 posib XuMHM B €CTECTBO3HAHUH, €€ 1.1.1

CBSI3b C APYTUMU €CTECTBEHHBIMU

HayKaMH, 3HaUYCHHE B )KU3HU

COBPEMEHHOI'0 O0IIECTBA;

1.5 crpoenus aroma, xumuueckou cBsizu, |1.1.2,1.2.2

ANEKTPOJUTHYECKON JUCCOUHUALMN, KUCITOT
Y OCHOBAHUM, CTPOCHUSI OPraHUYECKHUX U
HEOPraHUYECKUX COCTUHEHUN (BKITIOYAst
CTEPEOXUMMUIO), XUMUUYECKYIO0 KUHETUKY U
XUMHYECKYH0 TEPMOJIUHAMHUKY

2.4 xapaKkTepu3oBaTh: s-, p-, d-3J1eMEHTbI
1o Ux noJyioxkeHuto B [lepuonnueckoi
cucteme JI.M. Menaeneena;

1.1.1,1.1.2

Texkymmii KOHTPOJIb Ne 2.

Metoasbl u ¢popmbl: [IpakTrueckas padota (Ompoc)
Buja KoHTpOJIsI: MMChbMEHHAs MpaKkTUieckas padboTa

1.5 cTtpoenust atTomMa, XUMAYECKOM CBSI3H,
ANEKTPOJIMTUUECKON JUCCOIUALINY, KUCTOT
Y OCHOBAHUM, CTPOCHUS OPTraHUYECKUX U
HEOPraHUYECKUX COCAMHEHMH (BKITIOUAs
CTEPEOXUMMIO), XUMHUYECKYIO KHHETUKY U
XUMHYECKYI0 TEPMOJIMHAMHUKY

1.3.1,1.3.3

2.10 mpoBOAMTH PACUETHI [0 XUMUYECKUM
(dbopMmynam U ypaBHEHUSIM pEaKIUii;

1.32,1.3.3

Texkymmii KOHTpPOJb Ne 3.

Metoasbl u ¢popmbl: Konrponbras padota (Ompoc)

Buja koHTpOJIS: TMChMEHHas paboTa

1.5 cTtpoenust atTomMa, XMMUYECKOM CBSI3H,
ANEKTPOIUTUYECKON JUCCOUHUAIMN, KUCITOT
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Y OCHOBAHHUM, CTPOEHUS OPTaHUYECKHUX U
HEOPraHWYECKUX COCIMHEHU (BKIIIOYast
CTEPEOXUMHUIO), XUMUUECKYI0 KUHETUKY U
XUMHAYECKYI0 TEPMOJUHAMUKY

2.9 BBINONHATh XUMUYECKUM dKCciepuMeHT |1.4.2
10 PacTIO3HABAHUIO BAXKHEHUIITHX
HEOPTraHMYECKUX U OPTaHUUECKUX
BEILIECTB, MOJYYECHHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIIMNXCS K U3yUCHHBIM
KJIaccaM COCJMHCHUM;

Texkymmii KOHTpPOJIb Ne 4.
MeTtoabl u popmbi: CamocTosiTenbHas padora (Ompoc)
Buja koHTpoOJsi: THCbMEHHas paboTa

1.2 BaxkHEHIINE XUMHYECKHUE TIOHSITHUS: 1.5.2
BEIIICCTBO, XUMHUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJIa, MaCcCa ATOMOB U MOJIEKYJ, UOH,
paavKa, ajuloTPOIHNS, HYKIUIbI U
M30TOIIbI, aTOMHBIC S-, p-, d-OpOuTaIH,
XUMHYECKAs CBSI3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BAJIECHTHOCTb,
CTEIICHb OKUCJICHUS, THOPUAN3AIIHS
opOuTajei, MpoCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIECTB,
BEIIIECTBA MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS,
KOMIUJIEKCHBIE COCIMHEHUS], TUCIIEPCHBIC
CUCTEMBbI, UCTUHHBIEC PACTBOPHI,
ANEKTPOJUTHYECKAS TUC

2.8 3aBUCUMOCTb CBOMCTB Heopranmueckux [1.2.1, 1.3.3, 1.4.5
BEILIECTB OT UX COCTaBa M CTPOCHUSI,
MIPUPOTY XMMUYECKOU CBSI3H, 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU peaKIuu OT
pa3InuHbIX (PaKTOPOB, PEAKIIMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM
OT CTPOEHUS UX MOJIEKYI;

Texymmin KOHTPOJIb Ne 5.
Metoasbl u ¢popmbl: Konrponbhas padota (Ompoc)
Bua KOHTpOJIS: MUCEMEHHAas paboTa

cTp. 56 u3 64




1.4 oCHOBHBIE TEOPUU XHUMUU;

1.3.1,1.3.2,1.34

2.5 o0mue XuMHUIECKUe CBOMCTBA
METAJIJI0B, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPTaHWYCCKUX M OPTaHMIECKUX
COCIMHCHMI;

1.6.1,1.6.2,1.6.3

Texkymmii KOHTpPOJIb Ne 6.

MeTtoab! u ¢popmbi: KonrponsHas padota (Ompoc)

Buja koHTpOJISA: TMChMEHHas paboTa

1.5 ctpoenust atroma, XMUMAYECKOM CBSI3H,
ANEKTPOJUTUUECKON JUCCOIUALINU, KUCTIOT
Y OCHOBAHHUM, CTPOEHHUS OPTaHUYECKHUX U
HEOPTaHWYECKUX COCTMHECHUN (BKIIFOYAs
CTEPEOXUMMUIO), XUMUUYECKYIO0 KUHETUKY U
XUMHUYECKYIO0 TEPMOIMHAMUKY

2.5 o0mue XuMHUIEeCKre CBOMCTBA
METAJIJI0B, HEMETAJIJIOB, OCHOBHEIX KJIaCCOB
HEOPTaHWYECKUX M OPTaHUIECKUX
COCIUHCHUM;

1.64,1.7.1

Texymmii KOHTPOJIbL Ne 7.

MeTtoab! u ¢popmnbi: [IpakTuueckas padota (Ompoc)

Buja koHTpOJISA: TMChMEHHas paboTa

1.4 OCHOBHBIE TEOPUU XUMUMU;

1.7.5,2.1.1,2.1.2

1.6 kiaccudukayo 1 HOMEHKIATYPY
HEOPraHWYECKUX U OPTraHUYECKUX
COCIUHCHUM,

1.1.2,1.4.1,14.3,14.7,1.6.2,2.2.1

1.2 BakHEHIIIE XUMUYECKUE ITOHSATHSA
BEIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKa, aJIoTPOINs, HYKJIHIbI U
W30TOIIbI, aTOMHBIE S-, p-, d-OpOuTaH,
XUMHYECKas CBS3b,
AIIEKTPOOTPHUIIATEIIHHOCTh, BaJIEHTHOCTb,
CTEIEeHb OKUCJICHUS, THOPUAN3ALIHS
opOuTanei, MpoCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEILIECTB,
BEILIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS,
KOMILJIEKCHBIC COCIMHEHUSI, TUCTICPCHBIC

1.6.2,2.1.2,2.2.1
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CHUCTCMbI, HCTUHHBIC PACTBOPHLI,
QJICKTPOJIUTUYCCKAA JUC

1.3 oCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXPaHECHHUSI MACChl BENIECTB, 3aKOH
MMOCTOSIHCTBA COCTaBa BEIIIECTB,
[Tepnonnueckuui 3akoH [.M11. Menneneena,
3akoH ['ecca, 3akoH ABorajpo;

1.1.1, 1.1.2, 1.2.4, 1.4.7

2.1 Ha3pIBaTh: U3yYEHHBIE BEIIECTBA I10
«TPUBHATBHON» WIA MEXAYHAPOIHON
HOMEHKJIATYpaM;

1.6.3,1.74

Texymmii KOHTPOJIb Ne 8.

MeTtoabl u ¢popmbi: CamocTosiTenbHas padota (Omnpoc)

Buja koHTpOJISA: TMChMEHHas paboTa

1.6 xnaccuuKayio 1 HOMEHKIATYPY
HEOPraHUYECKUX U OPraHUYECKUX
COCIUHCHUM;

22.4,225,232,233,2.3.6

2.1 Ha3pIBaTh: U3YUYEHHBIE BEIIECTBA 110 224
«TPUBHUATILHONY WJIM MEXIYHAPOAHON
HOMEHKJIATypaM;

2.3 xapakTtep B3auMHOro BiusiHus atomoB |1.5.1,1.7.6

B MOJIEKYJIaX, TUIIBI PEaKLIUN B
HEOPraHUYECKOW U OPraHNYECKOU XUMUU;

2.12 ucnonb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU JjIsl 00pabOTKU U Mepeiadn
XUMHUYECKON HHPOPMAIIH U €€
MIPEICTABIICHUS B PA3IMYHBIX (hopMax Jis:
MOHUMAHHMS TJI00ATBHBIX MPOOIIEM,
CTOSIIIIUX MEPEe]l YETOBEYECTBOM:
HKOJIOTUYECKUX, SHEPTE€TUUECKUX U
CBIPBEBBIX; OOBSICHEHUS XUMUYECKUX
SIBJICHUI, TPOUCXOSIINUX B IPUPOJE, OBITY
Y Ha MPOU3BO/JICTBE.

1.2.3,1.74,2.3.4

Texkymmit KOHTpPOJBb Ne 9.

Metoasbl u popmsbl: CamocTosiTenbHas padota (Omnpoc)

Bua koHTpoJssi: mucbkMeHHas paboTa

1.6 kiaccudukayo 1 HOMEHKIATYPy
HEOPTraHUYECKUX U OPTaHUUECKUX
COCIUHCHUM,

2.3.9,2.3.10,2.4.1
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2.10 mpoBOANTH PACUETHI [0 XUMUYECKUM
dbopmyam U ypaBHEHUSIM pEaKIuii;

14.1,1.44,1.4.6,14.7,1.7.6,2.24,2.2.5,
2.3.2,2.35,23.8,2.3.9,2.3.10

Texkymmit kouTpoJs Ne 10.

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Ompoc)

Buja KoHTpOJISA: NMChMEHHas padoTa

1.6 xiaccudukayo 1 HOMEHKIATYPY
HEOPraHMYECKHUX U OPTaHUYECKUX
COCJIMHCHUM;

253,255

2.1 Ha3pIBaTh: U3yUYEHHBIE BEIIECTBA 110
CTPUBHAIBHON» WU MEXKAYHAPOIHON
HOMEHKJIATYpaM;

239,24.1,24.2,245,25.9

2.10 mpoBOAUTH pacyeThl 10 XUMUYECKUM
dbopmynam U ypaBHEHUSIM peaKIuii;

245,251

2.6 cTpoeHUE U CBOMCTBA OPTaHUYECKUX
coeMHeHul (yrIeBO0POI0B, CIUPTOB,
¢dbeHoII0B, aNbAETUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, aMUHOB,
AMUHOKHCIIOT U yTJICBOJIOB);

2.1.1,22.1,22.2,223,2.2.4,2.3.1,2.3.2,
2.3.5,239,252,2.5.8

2.7 OOBICHATE: 3aBUCHMOCTH CBOMCTB
XUMHUUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
1M BEIIIECTB OT MOJI0KCHHUS B
[Tepnonnueckoii cucreme J1.1.
Menneneena;

1.1.1,1.1.2,1.2.4,1.5.4

Texymmii KOHTPOJIb Ne 11.

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Omnpoc)

Buja koHTpOJISA: TMChMEHHasd paboTa

1.8 BellecTBa U MaTepuabl, IUPOKO
UCIIOJIb3YEMbIE B IPAKTUKE: OCHOBHBIE
METaJlIbI ¥ CIUIaBbl, TpaduT, KBapIl,
MUHEpaJbHbIEC yA00PEHHS, MUHEPATILHBIE U
OpraHMYeCcKue KUCIOTHI, IIeI0YH, AMMHUAK,
yTI€BOA0PO b, GEHOJI, aHUINH, METAHO,
ATAHOJI, STUJICHTJIIUKOJIb, TJIUIICPHH,
dbopmanbaerui, aueraibAerul, aleToH,
[III0K03a, caxapo3a, Kpaxmal, KIeT4aTKa,
AMUHOKHCJIOTBI, OCJIKU, UCKYCCTBEHHbIE
BOJIOKHA, Kay4yKH, JIACTMACCHhI, 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,
2.5.4,25.7,2.58,2.59,2.7.1,2.7.2,2.7.4
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1.7 npupoHbIE UCTOYHUKH YTIIEBOIOPOIOB
U CITIOCOOBI UX TIepepaboOTKU;

1.7.4,2.3.5,2.4.3,2.4.4

2.1 Ha3pIBaTh: U3YUYEHHBIE BEIIECTBA T10
«TPUBHATBHON» WIH MEXIYHAPOIHON
HOMEHKJIATYpaM;

2.2 onpenensaTh: BaJEHTHOCTh U CTEIICHb
OKHCJICHUS XUMUYECKHUX DJICMESHTOB, THII
XUMHYECKOU CBSI3U B COCIMHEHUAX, 3apsil
MOHA, POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKON PEMIETKH,
XapakTep Cpeabl B BOJHBIX PacTBOPax,
OKHCJIUTEIIL U BOCCTAHOBUTEIID,
HaIpPaBJICHUE CMEILICHUS PABHOBECUS 1101
BIIMSTHUEM Pa3IMYHBIX (aKTOPOB, H30MEPHI
Y TOMOJIOTH, MPUHAJIEKHOCTb BEIIECTB K
pPa3HBIM KJ1accaM HEOPTaHUYECKUX U
OPTraHUYECKUX COCIIMHCHUN;

1.2.2,1.34,152,153,1.6.2,2.2.3,2.3.1,
24.1,2.5.10

2.11 ocyuiecTBIsATh CAMOCTOSATENBHBIN
MOUCK XUMHUYECKOW HHPOpMAIUU C
UCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
(cupaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3IaHUHN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HTEepHEeTA);

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. IIpoMexxkyTOouHas aTTECTALIUS

Ne cemecTpa

Bua npome:xxyTo4yHoO#M aTTecTanuu

2

HuddepeHunpoBaHHbINA 3a4eT

JAudpepeHurpoBaHHbIN 3a4eT MOKET ObITh BHICTABJICH AaBTOMATHYECKH 110
pe3yJbTaTaM TeKYIIUX KOHTPOJIeH

Texymuii kKoHTpoJsib Nel

Texymnit KOHTpOIb Ne2

Tekymunii KOHTPOJIb Ne3

Texymniit KOHTpOJb Ned

Texkymmii KOHTpOsb Ne5

Tekymuii KOHTpOJIb Ne6b

Texymnit KOHTpOIb Ne/
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Tekymuniit KOHTpoJb Ne§

Texymnii KOHTpOJb Ne9

Tekymuii KoHTpOJb NelQ

Texymuit koHTpoJIb Nel 1

MeTtoabl u ¢popmbi: KoutponbHas padota (Omnpoc)
OnucartesibHasi YaCTh: 110 BEIOOPY BBHITTOJHHUTH JIBA TCOPETHUCCKUX 3adaHMS (OTHO 11O
HEOPTaHWYECKON XMMHH, BTOPOE 10 OPTaHUICCKON XUMHH) U PEIIATH OJHY 3a/1a9y

Pe3yabTaThl 00y4yeHus (OCBOEHHbIE
YMEHHU$, yCBOCHHbIEC 3HAHUS)

HNHaexc TeMbl 3aHATHSA

1.1 ponp XuMHM B €CTECTBO3HAHUU, €€
CBSI3b C APYTUMU €CTECTBEHHBIMHU
HayKaMH, 3HAYCHUE B )KU3HU
COBPEMEHHOI'0 00IIEeCTBa;

1.1.1,1.6.3,1.7.3,1.7.4,1.7.6,2.4.5, 2.5.5,
25.7,2.7.2,2.7.3,2.8.1,2.8.3

1.2 BaXHEHIITHE XUMHUYECKUE MOHATHS:
BEIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, MacCa aTOMOB U MOJIEKYJI, MOH,
pajuKal, aJuloTPONus, HyKJIUJIbl U
H30TOIIbI, aTOMHBIE S-, p-, d-OpOuTaIH,
XUMHYECKAs CBSI3b,
AJIEKTPOOTPULIATEIILHOCTh, BAJICHTHOCTb,
CTEIIeHb OKUCJICHUS, THOPUAN3AIIHS
opOuTanei, MpoCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJI, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS,
KOMILJIEKCHBIE COSMHEHUSI, IUCTICPCHBIC
CUCTEMBbI, UCTUHHBIEC PACTBOPHI,
AIEKTPOJUTHYECKAS JTHC

1.52,1.6.2,2.1.2,2.2.1,2.8.2

1.3 0OCHOBHBIE 3aKOHBI XMMHH: 3aKOH
COXPaHEHUs MacChl BEILIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB,
ITepunonnueckunt 3akoH [[.11. Menneneesa,
3aKkoH ['ecca, 3akoH ABoraapo;

1.1.1,1.1.2, 1.2.4, 1.4.7

1.4 oCHOBHBIE TEOPUU XHUMUU;

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

1.5 cTtpoenust atroma, XMMHUYECKOM CBSI3H,
AIEKTPOJUTUYECKON AUCCOLUAIMN, KUCITIOT

1.1.2,1.2.2,1.3.1,1.3.3,2.4.1,2.4.2,2.5.5
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Y OCHOBAHHUM, CTPOEHUS OPTaHUYECKHUX U
HEOPraHWYECKUX COCIMHEHU (BKIIIOYast
CTEPEOXUMHUIO), XUMUUECKYI0 KUHETUKY U
XUMHAYECKYI0 TEPMOJUHAMUKY

1.6 xnaccuduKaIuo 1 HOMEHKIATYpPy
HEOPraHMYECKHUX U OPTaHUYECKUX
COCJIMHEHUN;

1.1.2,1.4.1,14.3,14.7,1.6.2,2.2.1,2.2.4,
2.25,23.2,23.3,23.6,2.3.9,2.3.10,
24.1,2.53,2.55,2.6.1,2.8.1

1.7 npupoIHBIE HICTOYHUKH YTIIEBOAOPOJIOB
U CIIOCOOBI UX MEepepadoTKu;

1.7.4,2.3.5,2.43,2.4.4,2.8.1

1.8 BemecTBa U MaTepuUabl, IIUPOKO
UCIIOJIb3yeMbI€ B PAKTUKE: OCHOBHbBIE
METaJIbl ¥ CIUIaBbl, TpaduT, KBapil,
MUHEpaJIbHbIC YI00peHUs, MUHEpaTbHbIE U
OpraHUYeCKHEe KUCIIOTHI, IIEJI0YH, aMMHAK,
yTI€BOAOPO/bl, (PEHOJI, AaHUINH, METAHO,
ATAHOJI, STUJICHTIUKOJIb, TJIUIIEPHH,
(dopmanperua, aueraibAerul, aleToH,
IJII0KO03a, caxapo3a, Kpaxmal, KieTyaTka,
AMUHOKHUCJIOTHI, OCITKH, NCKYCCTBECHHBIC
BOJIOKHA, Kay4yKH, JIACTMACChI, JKHUPHI,
MbLIa U MOIOILIIUE CPEJCTBA;

1.7.2,1.7.4,1.7.5,2.3.4,2.3.7,2.3.9,2.4.2,
254,25.7,2.58,2.5.9,2.7.1,2.7.2,2.7.4,
2.7.5

2.1 Ha3pIBaTh: U3YUYEHHBIE BEILECTBA 110
«TPUBHAIBHON» WUJIM MEXAYHAPOIHOMN
HOMEHKJIATYpaM;

1.63,1.74,2.24,23.9,24.1,2.42,2.45,
259,275,282

2.2 onpenesaTh: BAJJICHTHOCTh U CTEIICHb
OKUCJICHUS XUMUYECKUX AJIEMEHTOB, THII
XUMHYECKOU CBSI3U B COCIMHEHUAX, 3apsi/l
MOHA, POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUI KPUCTAJTUYECKOU PEIIETKH,
XapakTep Cpeibl B BOAHBIX PACTBOpax,
OKUCJIUTENIb U BOCCTAHOBUTEIb,
HaIpaBJICHUE CMEIIECHUS] PaBHOBECHUSI 101
BIIUSTHACM Pa3TUIHBIX (PaKTOPOB, H30MEPHI
Y TOMOJIOTH, IPUHAIJIEKHOCTh BEIIECTB K
pPa3HBIM KJIacCaM HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

1.2.2,134,152,153,1.6.2,2.2.3,2.3.1,
24.1,2.5.10,2.84

2.3 XapakTep B3aMMHOTO BIIUSIHUS aTOMOB
B MOJIEKYJIax, TUIIbI PEaKIIUi B
HEOPTraHUYECKON U OpPraHUYECKON XUMUMU;

1.5.1,1.7.6,2.4.1,2.8.4

2.4 xapakTepu3oBaTh: s-, p-, d-3JIeMEHTHI

1.1.1,1.1.2,1.2.4
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0 UX noyokeHuto B [lepuoanueckon
cucreme JI.11. Menpneneena;

2.5 o01e XMMHYECKHE CBOMCTBA
METAJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYCCKUX ¥ OPTraHHUYECKUX
COCJIMHEHUN;

1.6.1,1.6.2,1.6.3,1.64,1.7.1,1.7.6

2.6 cTpOEHUE U CBOWCTBA OPTaHUYECKUX
coeMHeHUH (yTIeBOAOPOIOB, CIUPTOB,
(eHOJI0B, albAETHI0B, KETOHOB,
KapOOHOBBIX KHUCIIOT, aMUHOB,
AMHUHOKHCJIOT U YTJICBOJIOB);

2.1.1,2.2.1,22.2,2.23,2.24,23.1,2.3.2,
2.3.5,239,25.2,258,2.6.2,2.83,2.8.4

2.7 OOBSICHATH: 3aBUCUMOCTb CBOICTB
XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX
UM BELIECTB OT MOJIOKEHHUS B
[Tepnognueckou cucreme .M.
Menpeneesna;

1.1.1,1.1.2,1.2.4,1.5.4

2.8 3aBUCHUMOCTbh CBOMCTB HEOPTraHUYECKUX
BEIIECTB OT X COCTaBa U CTPOCHUS,
IPUPOAY XUMUYECKOM CBS3H, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOUN peakiuu OT
pa3IMUHbBIX (HaKTOPOB, PEAKIITMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM
OT CTPOCHHUS UX MOJIEKYJI;

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

2.9 BBINOJTHATh XUMUYECKUM KCIIEPUMEHT
10 PACIIO3HABAHUIO BAXKHEUIITUX
HEOPraHUYECKHUX U OPTaHUYECKUX
BEILIECTB, MOJYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIMXCS K U3yUYECHHBIM
KJlaccaM COCJMHCHUM;

1.4.2,14.7,1.74,2.5.10,2.5.11, 2.6.3,
2.7.3

2.10 mpoBOAUTH PACUETHI [0 XUMUYECKUM
dbopmynam U YpaBHCHUSIM PEaKITUii;

1.3.2,13.3,1.4.1,1.44,1.4.6,14.7,1.7.6,
22.4,225,23.2,2.3.5,2.3.8,2.3.9,
2.3.10,2.4.5,2.5.1,2.8.1

2.11 ocymecTBIsATh CAMOCTOSTEBHBIN
MOVCK XMMUYECKON MHPOPMAIIHH C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
(cTIpaBOYHBIX, HAYYHBIX U HAYYHO-
MOMYJISIPHBIX U3/ITaHUN, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB UHTepHeTa);

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

2.12 ucnonb30BaTh KOMIIBIOTEPHBIE

1.23,1.74,2.34,2.4.4,25.7,2.7.4,2.7.5
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TEXHOJIOTUH Il 00pabOTKU U Mepeiaun
XUMUYECKON MHPOPMALIMH U €€
MpeACTaBICHUS B Pa3IMYHBIX opmMax JJIs:
MOHUMAHMUS TJI00ATBHBIX MPOOIIEM,
CTOSIIIIUX MEpPe]l YETOBEYECTBOM:
AKOJIOTHYECKHUX, YHEPIreTUUECKUX U
CBIPBbEBBIX; OOBSICHCHUS XUMHUCCKUX
SIBJICHUH, TPOMCXOJIAIINX B MIPUPOJIE, OBITY
Y Ha MPOU3BOJICTBE.

4.3. Kputepuu u HOpMBbI OlIeHKH Pe3yJIbTATOB 0CBOEHM S JUCHUILITHHBI
JIns Kaxa0M JUIaKTUYEeCKOM €IUWHHUIIBI MPEICTaBICHbl MOKA3aTeIM OICHUBAHUS Ha
«3», «4, «5» B dhonme OLICHOYHBIX CpEIICTB (o) JUCITUTIIINHE.
OneHka «2» CTaBUTCS B Cilydae, €CIM OOYYarOIIHMICS IMOJHOCTHIO HE BBITIOJHHII
3aJlaHi€, WM BBIMOJHEHHOE 3aJlaHME HE COOTBETCTBYET MOKA3aTeNIsIM Ha OIEHKY «3».
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