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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COOQO; ®I'OC CIIO npodeccuu 15.01.32 Onepartop
CTaHKOB C MTPOTPaMMHBIM YIIPaBJICHUEM; y4eOHOTO
iana npogeccun 15.01.32 Onepatop CTaHKOB C
IPOrpaMMHBIM YIIPABIEHUEM; C YIETOM IPUMEPHOU
MIPOrpaMMBbI 001II€00pa30BaATEIHPHON yIeOHOM
TUCITUTUTHHBI « XUMUSD» 1151 TPOPECCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3aIiii, pPeKOMEHI0BaHHON
denepaabHBIM rOCY1IaPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «DenepaibHbli HHCTUTYT Pa3BUTHUS
obpazoBanus» (PI'AY «DUPOy) B kauecTBe
MPUMEPHON MTPOTpamMMBbI JIJIsl peasin3aliii OCHOBHOM
npodecCUOHAIBHOM 00pa30BaTeIbHOM MpOrpaMMBbl
CIIO na 6a3e 0CHOBHOTO 001IEro 00pa3oBaHUs C
MOJIy4YEHHUEM CPEIHETo 00111ero 00pa3oBaHus
(ITpotokos Ne 3 ot 21 uronst 2015 1.).

No Pazpaborunx ®UO

1 Ilepenusiko 'anmuna BacunbeBHa

cTp. 2 u3 46



COJEP)KAHUE

CcTp.

ITACIIOPT PABOYEN ITPOT'PAMMBI JIMCLIUTTIJIMHBI

CTPYKTYPA U COAEPXKAHUE TUCHUITJIMHBI

10

YCJIOBUS PEAJIM3ALIUM PABOYEM ITPOT'PAMMBI JIMCLIUTIIIMHBI

37

AlW]lN |~

KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA AUCIUITJIIMHbI

38

ctp. 3 u3 46




1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI

BOJ1.09 XUMUSI

1.1. ObsacTs npuMeHeHus padoueil nporpammsbl (PII)
PII sBysieTcst 4acThiO MPOrpaMMbl TOATOTOBKY KBATU(PUIIUPOBAHHBIX pabOUHX,
ciykamux 1o npodeccuu 15.01.32 Oneparop CTaHKOB C TPOTPaMMHBIM YIIPABIICHHEM.

1.2. Mecto mucuumiunbl B crpykrype IHIIKPC:
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;
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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

Posp Xxumun B €CTECTBO3HAHUM, €€ CBSI3b C APYTUMU
€CTECTBEHHBIMU HAYKaMU, 3HAUEHUE B KU3HU
COBPEMEHHOI0 00111eCcTBa

1.2

BaxHeimme XuMU4YECKUE TTOHITHUS: BEILIECTBO,
XUMHUYECKUN IIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U
MOJIEKYJI, MOH, PaJKaj, aTOMHEIE S-, p-, d-opOuTanm,
XUMHUYECKasl CBSI3b, BaJICHTHOCTbh, CTETICHh OKHCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM ra3000pa3HBIX
BEII[ECTB JUCIIEPCHBIC CUCTEMbI, HCTUHHBIEC PACTBOPHI,
ANEKTPOIUTHUECKAS TUCCOIMAIIS; ATNIOTPOIIHUS,
rudpuau3ainus opoutanent, IpoCTPaHCTBEHHOE CTPOEHUE
MOJIEKYJI

1.3

OCHOBHBIE 3aKOHBI XUMHUHU: 3aKOH COXPAHEHHUSI MaCChl
BEILIECTB, 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB,
ITepnonnueckuit 3akon (.M. Menneneesa; teopust
CTPOEHHUSI OPTaHUYECKUX COCAUHECHUM

1.4

OCHOBHBIE TEOPUH XUMHUU; CTPOCHUS aTOMa, XUMHYECKOU
CBSI3H, DJICKTPOIUTUUECKON TUCCOIMALINU, KUCIOT U
OCHOBAHUM, HECOPTaHUYECKUX U OPTaHUYECKUX
COCTMHECHUU

1.5

Krnaccudukaiuio 1 HOMEHKIIATypy HEOPTraHUYECKUX U
OPraHUYEeCKUX COCAUHECHUN

1.6

BCIIICCTBa H MaTcpuralibl, IIUPOKO UCIIOJIB3YCMBIC B
IMPAaKTHUKEC: OCHOBHBIC MCTAJIJIbI M CIIJIaBbl, MUHCPAJIbHBIC
KHCJIOTBI, HICJI0YH, KOMIIOSUIITMOHHBIC MAaTCPUAJIBI; :
MMpCACIbHBIC, HCIIPCACIbHBIC YTITICBOJIOPOAbI,
ApOMATHYCCKUC, KHUCJIOPOACOACPIKAIIHC,
a30TCOACPIKAIIMC OPIraHNYCCKHUC COCANHCHMA,
IMPUPOAHBIC 1 CUHTCTHYCCKHNC BBICOKOMOJICKYJISIPHBIC
COCOAMHCHUA

1.7

[IpupoHBIE HCTOYHUKHU YTIEBOAOPOIOB U CITOCOOBI X
nepepadoTKu

YwMmeTn

2.1

OHpCI[CJ'IHTL: BaJICHTHOCTD N CTCIICHb OKMCJICHH
XUMHUYCCKHUX 3JICMCHTOB, THUII XHUMHYECKOM CBSI3U B
COCAMHCHUAX, 3apsd MOHA, ITIPOCTPAHCTBCHHOC CTPOCHHUC

cTp. 8 u3 46




MOJIEKYJI, TUIl KPUCTAJUTMYECKON PEIIETKHU, XapaKTep
Cpelbl B BOJHBIX pacTBOPax, OKUCIUTEND U
BOCCTAHOBUTEJD, : ©30MEPHI U TOMOJIOTH
MPUHAAJIKHOCTh BEHMIECTB K Pa3HBIM KjlaccaM
HEOPraHUYECKUX U OPTaHUYECKUX COCAUHECHUI; XapaKTep
B3aMMHOI'0 BJIMSHUS aTOMOB B MOJIEKYJIaX, TUIIbI
peaKIMii B HEOPTraHWUYECKON U OPraHNYeCKOU XUMUU

2.2

XapakTepu3oBarTh: S-, p-, d-2JIEMEHTHI IO UX MOJI0KEHHUIO
B Ilepnoanueckou cucreme .M. MeHnneneeBa; ctpoeHue
Y CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX U
OPraHNYEeCKUX COCIUHECHUN

23

OOBSICHATE: 3aBUCUMOCTH CBOMCTB HEOPTaHUYECKUX U
OpraHUYECKUX BELIECTB OT UX COCTaBA U CTPOECHUS,
MIPUPOJIBI XUMUYECKOU CBSI3H, 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOM peakIuu OT pa3IudyHbIX (aKTOPOB

2.4

HaGnronats, puKCcHpoOBaTh U ONMKUCHIBATH PE3YIIbTATHI
IIPOBEICHHOI0 SKCIIEPUMEHTA

2.5

[IpoBoIUTH pacyeThl MO XUMUYECKUM (PopMyIiaM U
YpaBHEHUSIM peakiui

2.6

HaspiBaTh: n3y4eHHBIE BELIECTBA IO «TPUBHAIBHOW HUIIN
MEKTyHapOIHOW HOMEHKJIATypam

2.7

OCyIIeCTBIIATh: CAMOCTOSATENBHBIA IOMCK XUMUYECKON
MH(POPMAIUH C UCIIOJIB30BAHUEM PA3IUYHBIX
VCTOYHUKOB JJIs1: HOHUMaHUs IJI00aJbHBIX NPOOIIeEM,
CTOSIIIUX IIEPE]T YEIIOBEUECTBOM: HKOJIOTHYECKUX,
HSHEPreTUYECKUX U ChIPHEBBIX; OOBICHEHUS XUMUYECKHUX
ABJICHU, TPOUCXOASIINX B IPUPOE, ObITY U Ha
IIPOU3BOICTBE. KpUTHUECKHM OLIEHUBATH JOCTOBEPHOCTD
XUMHYECKON HHPOPMAINH, TOCTYMAIOLICH U3 pa3HbIX
VMCTOYHUKOB

1.4. Kostu4yecTBO 4ac0B HA OCBOCHME MPOrPaAMMBbI M CHUIJIMHBI:
OO61mmit 00beM nUuCHUILTMHBI 146 yacos.
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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 146
Pabora o0y4aommuxcsi BO B3aMMOAECTBUU C MPenogaBaTeieM: 146
TEOPETUICCKOE 00yUCHHE 114
nabopaTOpPHEIE 3aHATHS 0
MIPAKTUYECKUE 3aHATHS 30
KOHCYJIbTalIUs 2
[IpomesxyTounas arrectanus B popme "uddepeHmpoBaHHbIN 0
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 eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paszpnen 1 OO0mas 1 HeopraHu4yeckass XuMust 78
Tema 1.1 1.1. OcHOBHbIE NOHSTHS U 3aKOHbI
3anstue 1.1.1 |OcHoBHBIC MOHATHSA XUMUU. OCHOBHBIC 3aKOHBI XMMUH 1.3,2.1 14,29, 3.1
TEeOpHs
3ansarue 1.1.2 [PacuerHsble 3a1aun Ha ONPEAEICHNE MAaCCOBOM JJOJIM XUMUYECKHUX 2 1.3,2.1 1.5,2.3,34
MPaKTUYECKOE |3JIEMEHTOB B CJI0KHOM BEILIECTBE, HAX0XK/IEHUE OTHOCUTEIIbHON
3aHATUE MOJICKYJISIPHON MacCHI.
Tema 1.2 1.2 Ilepnoauyeckuii 3aKOH M MEPHOANYECKASI CHCTEeMA XUMUYECKUX| 6
3jieMeHTOB J[.. MeH/ie/ieeBa HA OCHOBE YYeHHUsI 0 CTPOCHUM aTOMA
3anstue 1.2.1 |Ilepuoguveckuit 3aKoH U nepuoandeckas taomuima .. Menzaeneesa. 2 1.3,2.1 14,29,3.2
TEOpUs
3anstue 1.2.2 |CtpoeHue IEKTPOHHBIX 000I0YEK aTOMOB XUMUYECKUX JIEMEHTOB. 2 1.2,2.2 19,2.3,32
Teopus [Tonsitue 06 opOuTaNsx s-, p-,d-, -opouranu. CTpoeHHe NEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJIbIX U OOJIBIINUX MEPUOJIOB.
3anstue 1.2.3 | XapakTepuCcTHKa XUMUYECKOTO JIEMEHTa Ha OCHOBE MEPUOIMUECKOTO 2 1.3,2.2 1.7,29,3.2
npaktudyeckoe |[3axona [[.M. MenneneeBa. 3HaueHre MEPUOIAYECKOTO 3aKOHA U
3aHATHE MIEPUOIUYECKON CHUCTEMBI XUMHUYECKUX 351eMeHToB [I.11. Menneneesa
JUUISL Pa3BUTHSI HAYKHU U TOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.
Tema 1.3 1.3. CtpoeHmne BemecTBa 12
3ansarue 1.3.1 |MonHas xuMuueckas cBsI3b KoBajaeHTHAst XUMHYECKas CBA3b. 2 1.2,2.1 1.5,29,3.2
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Teopus

3ansarue 1.3.2 |Meramnuueckas cBsizb. BogopoiHas CBSI3b. 2 1.2,2.1 1.5,29,33
TEOpHst

3anstue 1.3.3 |Tumbsl KpuCTaUIMUECKUX PEIIETOK 2 1.2,2.1 1.5,29,3.2
TEOpHs

3anstue 1.3.4 |Buabsl XuMUYECKON CBSI3U U TUIBI KPUCTAITIMYECKUX PELIETOK. 2 1.2,2.1 1.5,29,3.2
TEOpHs

3anstue 1.3.5 |Ilonstue o qucnepcHoi cucteme. JlucnepcHas daza v 1ucriepcuoHHas 2 1.2,2.1 1.7,2.4,3.2
TEeOpHst cpena. Kimaccudukanusi TuCepCHBIX CUCTEM

3anstue 1.3.6 |Yucteie BemecTBa 1 cMeCH. | OMOTE€HHBIE U T€TEPOTCHHBIE CMECH. 2 1.2,2.1 1.7,2.4,3.2 1.2,1.3,2.1,2.2
npaktuyeckoe |CrocoObl pa3aesieHusi CMeCeil.

3aHATUC

Tema 1.4 1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS AUCCOLMAIIHSA 10

3ausarue 1.4.1 |PactBopbl. Teopus 3ME€KTPOIUTUUECKON AUCCOLUALMS. DICKTPOJIUTHI U | 2 1.4,2.4 1.9,2.3,34
TEOpHst HEDJICKTPOJIUTHI.

3anstue 1.4.2 |DneKTpoIUTHYECKAS TUCCOIMALIAS KUCIIOT, IIEJI0YEH U COoeil. 2 14,24 19,23,34
TEeOpHs

3anstue 1.4.3 |CreneHp IeKTpOIUTHUYECKON Auccoruanui. CUlbHbIE U c1alble 2 14,24 19,23,34
TEOpHs AIIEKTPOJIUTHI.

3anstue 1.4.4 |Peakuuu nOHHOTO OOMEHA M YCIIOBHS UX MPOTEKAHMUS. 2 14,24 19,23,34
TEeOpHst

3anstue 1.4.5 |MaccoBas 1075 paCTBOPEHHOTO BeliecTBa. Pemienne 3a1ad Ha 2 14,25 19,29,634 14,24
MPAKTHYECKOE |MacCOBYIO JIOJIF0 PACTBOPEHHOTO BEIECTBA

3aHATUC

Tema 1.5 1.5. Kinaccudgukanus HeOpraHm4ecKux coeIMHeHu. 16

3agsarue 1.5.1 |Oxcunmpl M UX CBOMCTBA. 2 14,23 1.5,24,3.2
TEOpHst

3anarue 1.5.2 |KucnoTsl 1 UX CBOWCTBA. 2 14,23 19,24,32

ctp. 12 u3 46




TEOpHs
3agsarue 1.5.3 |OcHoBaHUS 1 X CBOMCTBA. 2 14,23 1.14,2.4,3.2
TEOpHst
3ansarue 1.5.4 |Coau ¥ UX CBOMCTBA. 2 14,23 19,24,32
TEOpHs
3anstue 1.5.5 |I'maponus coneil. 2 14,23 19,24, 32
TEOpHs
3anstue 1.5.6 |PH pactBopa. Pemenue 3ama4 Ha H30BITOK. 2 14,23 19,24, 34
MIPaKTUYECKOe
3aHSATHE
3anstue 1.5.7 |DnekTpoiu3 coseit (CXeMbl paCTBOPOB U PACIIABOB COJICH ). 2 1.4,2.3 1.13,2.4,3.1
TEeOpHst
3anstue 1.5.8 |Pemienne pacueTHBIX 3a/1a4 Ha DJICKTPOIIH3. 2 1.4,2.5 1.13,2.4,34 14,2.3,2.5
MPaKTUYECKOE
3aHATHE
Tema 1.6 1.6. XuMuyeckue peaxkiuu.
3anstue 1.6.1 |Knaccudukarus XMMUYECKUX pPEaKITU. 1.6,2.1 1.5,29,3.2
TEeOpHst
3anstue 1.6.2 |3akOHOMEPHOCTH MPOTEKAHMUS XUMHUUECKHX peakinii CKOpoCTh 2 1.6,2.1 1.5,2.9,3.2
TEOpUst XUMHUYECKHUX peakinii. XUMUYEeCKOe paBHOBECHE U CIOCOOBI €ro

CMEIICHHS.
3anarue 1.6.3 |OKUCIUTENBHO - BOCCTAHOBUTEIbHBIEC PEAKIIMU: COCTABICHUE 2 1.6,2.1 1.5,29,3.2
MPAKTHYECKOe |ypaBHEHUM DIIEKTPOHHOTO OallaHca.
3aHSATHE
Tema 1.7 1.7. MeTaJjIbl 1 HEMETAJLJIBI. 24
3anstue 1.7.1 |Mertamibl: cTpoeHUE, CBOMCTBA, MPUMEHEHHUE. DIEKTPOXUMUYECKUM 2 1.6,2.1 1.9,2.3,3.2
TEOpHs PAI HATTPSHKEHUH METAIIOB.
3ansarue 1.7.2 [lllenoyHble MEeTAJIBI: CBOMCTBA U IPUMEHEHUE. 2 1.6,2.1 19,24, 32
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Teopus

3anstue 1.7.3 |AnroMuHUNA: CBOKWCTBA U MPUMEHEHHE. AM(POTEPHOCTh OKCHIA 1 2 1.6, 2.1 1.9,2.9,3.2
TEOpHst TUAPOKCH/IA aTIOMUHHUS.
3anstue 1.7.4 |Metaiisl U CIIIaBbI, HCTIOJIB3YEMbIE B aBHA - pakeTocTpoeHuu. CruiaBbl| 2 1.6,2.1 1.14,2.4,3.2
Teopus C TUTAHOM, TOPUEM U [IUPKOHUEM.
3ansatue 1.7.5 [OOmume cnocoObl oayyeHHuss METaLIOB (ITUPO, THIPO, 2 1.6,2.1 1.14,2.4,3.6
TEOpHs aNeKTpoMeTaITyprus). [[pon3BoacTBO YyryHa U CTalIH.
3anstue 1.7.6 |CymHOCTh U BUJIBI KOppo3un. CIOCOOBI 3aIIUTH OT KOPPO3HUH. 2 1.6, 2.1 1.14,2.4,3.5
TEeOpHst JlerupoBanue, METAIIMYECKUE TTOKPBITHSI, OKCUIUPOBAHUE, BOPOHEHUE
3anstue 1.7.7 |HemeTamisl: rajqoreHsl, a30T, KUCIOPO: OCOOCHHOCTU CTPOCHHUS 2 1.5,2.1 19,2.3,3.2
Teopus aTOMOB, CBOCTBA.
3ansatue 1.7.8 [Hemeramnsl: yriepoa, 60p 0coOEHHOCTH CTPOEHHs aTOMOB, CBOMCTBA. 2 1.5,2.1 1.9,2.3,3.2
TEOpHs
3anatue 1.7.9 |O06001eHNE 3HAHUH XUMHYECKUX CBOMCTB HEMETAJIJIOB M UX 2 1.5,2.1 19,29,32
Teopus COEMHEHHUIA.
3anstue 1.7.10 |3aueTHoe 3aHsATHE: 00111ast U HEOPTaHUYECKash XUMHUS 2 1.6,2.1 1.5,24,3.2 1.5,1.6,2.1
Teopus
3anstue 1.7.11 |KoMno3umoHHble MaTepHralbl: CBOWCTBA, CIIOCOOBI MOTYYSHHUS. 2 1.6,2.1 1.13,2.4,3.6
TEOpHs
3ansarue 1.7.12 [KoMno3unmoHHble MaTepUabl, IPUMEHEHHE. 2 1.6,2.1 1.13,2.4,3.6
TEeOpHst
Paznen 2 Oprannyeckasi XuMHs 68
Tema 2.1 2.1. OcHOBHBbIE IOHATHS OPraHNYeCKOW XMMHUHU U TeopHs cTpoeHus | 4

OPraHUYecKHUX COeUHCHUM.
3ansrue 2.1.1 |IIpenmMer u 3agaun oprannueckoil xumuu. Teopus ctpoenus A.M. 2 1.1,2.2 1.5,2.9,3.1
Teopus Bbytneposa. M3oMepust 1 ©30MepHI.
3andarue 2.1.2 |DnekTpoHHas MPUPOJA XMMUUYECKUX CBSI3€M B OpraHMYECKUX 2 1.2,2.1 1.9,2.9,3.2

Teopus

COCINMHCHUAX.
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Tema 2.2 2.2. [IpenesibHbIE YIJIE€BOAOPO/bI.
3ansarue 2.2.1 |AnkaHbl: 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE, HOMEHKJIATYpA. 1.2,2.1 1.9,2.9,3.2
Teopus
3ansarue 2.2.2 |AnkaHbl: CBOWCTBA, IPUMEHEHUE. [ OMOJIOTH U N30MEPHI AIKAHOB 2 1.6,2.1 19,29,32
Teopus
3anstue 2.2.3  |BbinosHeHue ynpakHEHUH Ha COCTaBJIEHNUE CTPYKTYPHBIX (POpMYyII 2 1.5,2.6 1.9,2.9,3.2
NPaKTUYECKOEe |M30MEepOB M Ha3BaHUH MO CUCTEMATUYECKON HOMEHKIIATYpe,
3aHsTHE cocTaBiieHue (popMyII IO HA3BAHHSIM.
Tema 2.3 2.3. HenpeneabHbIe yIi1eBOAOPOAbI. 16
3ansarue 2.3.1 |[AnkeHbl: HOMEHKIATypa, CBOMCTBA, MojaydyeHue. Peakuus 2 1.1,2.6 1.7,2.3,3.2
Teopus nosmmMepusanuu. IIpasuno B.B. MapkoBHuKOBa
3ansrtue 2.3.2  |Knaccudukanus peakiuil B opranndeckoid xumun. Peakunu 2 1.1,2.1 1.9,2.3,3.2
TEOpHs NPUCOETUHEHNUS (TUAPUPOBAHHUS, TATIOT€HUPOBAHMS,

T'UJIpOTaJIOr€HUPOBaHMsL, THApaTalum). Peakiiuu oTuienyieHus

(eruapupoBaHusl, JETUAPOraIOreHUPOBAHNUS, IeTUpaTaLUN).

Peaknuu 3amemenns. Peakunn nsomepusanuu.
3anstue 2.3.3 |AnkaaueHbl: HOMEHKIIATypa, crpoenue. Kayuyku. Bynkanuszanus 2 1.1,2.6 1.13,2.3,3.1
Teopus Kay4dyKa.
3anstue 2.3.4 |Pe3una u pe3uHoTeXHUYECKUE n3nenus. CBOMCTBA pe3UHBI. 2 1.7,2.6 14,2.3,3.1
IPaKkTU4YecKoe |ABHAaNHEBMAaTHKH, MATKHE TOIJIMBHbBIE OaKy.
3aHsTHE
3anstue 2.3.5 |AJKUHBL: HOMEHKJIATypa, CBOICTBA, IOJIy4eHHE 2 1.1,2.6 1.7,2.3,3.2
TEOpHs
3ansarue 2.3.6 |ApoMaTudecKkue yrieBoaoposl (apeHsl). beH3omn u ero romosory. 2 1.1,2.6 1.14,2.4,3.5
TEOpUs Touyour: cBOWCTBa, IPUMEHEHHE.
3anstue 2.3.7 |HedTs: cocTaB u cBoiicTBa. [Ipoiecchl MpOMBITUIEHHON MTepepadboTKu 2 1.7,2.6 1.14,2.4,3.3
Teopus HepTH: KpEeKUHT, pudopMuHr. OKTaHOBOE, LIETAHOE YUCIIA.

ABuanoHHbIE OCH3UHBI.
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3anstue 2.3.8 |HaxoxaeHne mpakTHUECKOro BbIX0/1a MPOAYKTa peakiuu (perieHme 2 1.1,2.5 19,29,34 1.1,1.5,1.7, 2.1,
IPAKTUYECKOE |TUIOBBIX 3a/1a4). 2.6
3aHATHE

Tema 2.4 2.4. Kuciopoacoaepskammue yrjiesBo10poabl. 20

3ansatue 2.4.1 |CnupThl: HOMEHKIATYpa, CBOMCTBA, IPUMEHEHHE. AJIKOTOJIU3M, €T0 2 1.6,2.3 1.7,2.4,3.3

TEOpHsI HOCJIEJICTBHS U IPEAYIPEXKICHUE.

3ansarue 2.4.2 |[nmunepun: coctaB. CBoiicTBa, npuMeHeHue. KauecTBeHHas peakuus Ha| 2 1.6,2.3 1.5,2.3,33

IPAKTUYECKOE |MHOIOaTOMHBIE CIIUPThI

3aHATHE

3ansarue 2.4.3 |Anbaeruabl, KETOHbI: HOMEHKJIATypa, CBOMCTBA, IPUMEHEHHE. 2 1.6,2.3 1.4,2.9,3.5

Teopus

3ausarue 2.4.4 |DeHoabl: HOMEHKIATypa, CBOMCTBA.MPUMEHEHHE. 2 1.6,2.3 1.14,2.3,3.5

Teopus

3anstue 2.4.5 |[Ipumenenne geHona Ha OCHOBE CBOMCTB: (peHOI(hOpMaIbIeTHAHbIC 2 1.6,2.3 14,2.3,3.2

TEOpHs cmonbl. Kieil u repmernsupytoiiye MaTepualibl B aBUACTPOSHUH

3anstue 2.4.6 |[KapOoHOBBIE KUCIIOTHI: HOMEHKIIATYpa, CBOWCTBA, IPUMEHEHHE 2 1.6,2.3 1.5,2.9,33

Teopus

3anstue 2.4.7 |Cnoxublie 23QuUpbl: HOMEHKIIATypa, CBOWCTBA, IPUMEHEHHE. 2 1.6,2.3 1.9,2.4,3.3

Teopus

3anstue 2.4.8 |BrinosHeHre yIpa)KHEHU HA COCTABIICHUE IIETTOYEK ITPEBPAILICHHI. 2 1.6,2.3 19,23,33

HPaKTHYECKOe

3aHsTHE

3anstue 2.4.9 |XKupsl, kak 6Mooprannyeckue BeuiecTsa. CpaBHEHHUE COCTaBa U 2 1.6,2.3 1.9,2.9,33

Teopus CBOMCTB PaCTUTEJIBHBIX U JKUBOTHBIX JKUPOB.

3anstue 2.4.10 |Mblia: TBEpbIE U XKUJKHE: CBOMCTBA, MpuMeHeHHe. COBpeMEHHbBIE 2 1.6,2.3 1.7,2.3,3.1 1.6,2.3
TEOpHsI MOIOIIME CPENICTBA.

Tema 2.5 2.5. YrieBoasbl.

3anstue 2.5.1 |YrneBoabl: MOHOCaxapuIbl Aucaxapuabl (TI0K03a, pudo3a, caxaposa). 1.2,2.7 1.5,2.4,3.6
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Teopus

3anstue 2.5.2 |Ilomucaxapunbl (Kpaxmal, 1eunoio3a). [IpoBenenrne kayecTBEHHBIX 2 1.2,2.7 1.9,2.9,3.3,3.5

Teopus peakiui.

Tema 2.6 2.6. A3oTcoaep:kaiiue yrjieBog0po/bl.

3anstue 2.6.1 |AMUHBI: IEPBUYHbBIE, BTOPUYHBIE, TPETUYHBIE. 1.2,2.7 14,2.4,34

TEOpUst

3anstue 2.6.2 |AnwimH.CBoiicTBa. [Ipumenenue. 2 1.2,2.7 14,2.4,33

TEOpHs

3anstue 2.6.3 |AmuHokuciaoThl. benku. [{BeTHBIC peakinu OEIKOB. 2 1.2,2.7 1.7,2.3,34,3.6

MPaKTUYECKOE

3aHSATHE

Tema 2.7 2.7. CuHTeTHYEeCKHE BHICOKOMOJICKYJISPHbIC COCANHEHUSI 12

3anstue 2.7.1 |BpicOKOMONEKYISIPHBIE COEAMHEHUS: CBOMCTBA, MOJIyYEHHE, 2 1.6,2.7 1.14,2.4,3.3

TEOpHs MpUMEHEHHE.

3ansarue 2.7.2 |Pacno3HaBaHue IJ1acTMacC, HaTypajIbHbIX U XUMUYECKUX BOJIOKOH 2 1.6,2.7 19,24,33

TEeOpHst

3anstue 2.7.3 |PopMupoBaHUE NOHATHUS HKOJIOTHYECKOM KyIbTyphl. Mrpa — KOHKypC 2 1.6,2.7 1.14,2.9,3.6

MPaKTUYECKOE |POEKTOB «IKOJIECUCTBUEN.

3aHATHE

3ausarue 2.7.4 |PopmupoBaHHE HOHATHS IKOJIOTHUECKON KyIbTyphl. Irpa — KOHKypC 2 1.6,2.7 1.14,2.3,3.3

MPaKTUYECKOE |MPOEKTOB «IKOJIEUCTBHEN.

3aHSATHE

3anstue 2.7.5 |I'eHeTnyeckas CBsA3b MEX/Y KJIACCaMU HEOPraHUYECKUX U 2 1.6,2.3,2.7 19,24,33

KOHCYJIbTAIUSl |OPTAaHMYECKUX COSTUHEHUN

3anstue 2.7.6 |3auetHoe 3aHsATHE. OOO0OIIEHNE 3HAHHUM 110 OPTaHUYECKON XHUMUH. 2 1.6,2.3 19,24, 3.1 1.2,1.6,2.2,2.5,

Teopus 2.7
BCET'O:| 146

TemaTuka HHAUBUAYAJBbHBIX IPOCKTOB
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. Bmussnue PH cpensl Ha pocT pacTeHun

. Vlox B Hawei »u3uu

. Kak onpenenutpb kauecTBo mena?
. MoposkeHoe: ecTh Wi He €CTh?

. OmacHeble BeliecTBa B MOEM JOME

0O 1N L B W IN —

—_
je>3Ne)

. IlmacTukoBBIE€ OKHA: 3a U MMpOTHUB

—_ = =
W N =

. [IpoTrBOMH(pEKIINMOHHBIE CPEICTBA

—_—
[V N

. CocoOblI 3aIIUTHI METAJUIOB OT KOPPO3UU

. KOMHOSI/IHI/IOHHLIG MaTepurajbl B aBUACTPOCHUN U MAIIMHOCTPOCHUHA

. BelpamuBaHue KpUCTaIOB U3 paCTBOPOB COJIEH
. Koka-kona, @anta, CipaiiT BpeJ win noss3a?

. Onpenenenue KauecTna MPOAYKTOB MUTAHMS ( MOJIOKA, Msica, HATYPaIbHOTO MENQ)

. CnaBel B ABHACTPOCHUHU U MAILIMHOCTPOCHUU

. HpaKTI/I‘I€CKO€ IMMPUMCHCHHUC JJICKTPOJIN3a: IaJIbBAHOIINIACTHUKA, TAJIbBAHOCTCT U, pa(bI/IHI/IpOBaHI/IC
. HpI/IpO,[[HLIe HCTOYHHKHU YTJIICBOAOPOAOB U MCPCICKTUBLI PA3BUTHUA He(pTenepepa6aTLIBanmeI7I MMPOMBIINIJICHHOCTH

2.3. CBa3b JTUIAKTHYECKHUX €IMHUII C IPeIMETHBIMH pPe3yJIbTaTAMU

HpeI[MeTHble PE3YJIbTAThI

JInpakTuYecKue eTUHUIbI

HNuaexcol TeM 3aHATHH

3.1 chopMHUPOBAHHOCTH TIPE/ICTABICHUN O
MeCTe XMMHUHU B COBPEMEHHOW Hay4YHOU
KapTUHE MUpa; TOHUMaHUE POJIM XUMHUU B
dbopMHpOBaHUHU KPyTO30pa U
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJI0BEKa
JUISL peIIeHUs TPAKTUYECKUX 3a/1ad4;

1.3 OcHOBHBIC 3aKOHBI XUMHU: 3aKOH
COXpaHEHHMSI MACChI BEILIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIICCTB,
[lepuonnueckuii 3axon [[.1. Menneneesa;
TEOpHUs CTPOCHUS OPraHUYECKHUX
COCIMHEHUU

1.1.1

2.1 OnpenensaTs: BAJI€HTHOCTh U CTETICHb
OKMCJICHUSI XMMUYECKUX 3JIEMEHTOB, TUII
XUMHUYECKOM CBSI3U B COCTUHEHUSIX, 3aPsi]l
MOHA, IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, THUI KPUCTAJTMYECKON PEIIETKH,
XapakTep cpeibl B BOAHBIX pacTBOpax,

1.1.1
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OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPHI
Y TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
pPa3HBIM KJ1aCCaM HEOPraHUYECKUX U
OPraHUYECKUX COCMHEHUN; XapAKTEP
B3aHMHOT'O BJIIMSIHUSI aTOMOB B MOJIEKYJIaX,
THIBI PEAKIIUN B HEOPTaHUYECKON U
OPraHUYECKON XUMHUU

1.4 OcHOBHBIE TEOPUU XUMUU; CTPOCHUS
aroMa, XMMHUYECKOM CBSI3H,
AIEKTPOTUTUYECKON TUCCOLUAIINU, KUCIIOT
¥ OCHOBAHUM, HEOPraHUYECKUX U
OPraHUYECKUX COCMHEHUN

1.5.7

2.3 OOBACHATH: 3aBUCUMOCThH CBOMCTB
HEOPTraHMYECKUX U OPTaHMYECKUX BEIESCTB
OT MX COCTaBa M CTPOCHHUS, IPUPOIBI
XUMUYECKOM CBS3H, 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOUN PEaKIUU OT Pa3InyHbIX
(dakTopoB

1.5.7,2.4.10, 2.7.6

1.1 Posp XUMHH B €CTECTBO3HAHHUH, €€ 2.1.1,2.3.3
CBSI3b C JIPYTUMH €CTECTBEHHBIMHU

HayKaMH, 3HaUYCHHE B )KU3HH

COBPEMECHHOT0 00IIIeCTBa

2.2 XapakTepusoBarh: s-, p-, d-anementsr  |2.1.1

0 WX MoJoXeHuto B [lepnoanueckon
cucreme (.M. MenneneeBa; ctpoeHue u
CBOVCTBA OCHOBHBIX KJIACCOB
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HEOPTraHUYECKUX U OPraHUYECKUX
COCIMHEHUU

2.6 Ha3bIBaTh: M3yUECHHBIC BEIIECTBA 110
«TPUBHAIBHOWY» WJIA MEXIyHAPOAHON
HOMEHKJIaTypam

233,234

1.7 IIpupoaHbIe UCTOYHUKHU
YTJIEBOJIOPOJIOB U CIIOCOOBI X
nepepadoTKu

234

1.6 BemiecTBa 1 MaTepualibl, HIKPOKO
UCIIOJIb3YEMbIC B MPAKTHUKE: OCHOBHBIE
METaJIJIbl U CIJIaBbI, MUHEPAIHHBIC
KHCJIOTHI, IEJI0YH, KOMIIO3UIIHOHHBIC
MaTepualbl; : IpeAe/ibHbIC, HETPEICIbHbIC
YTJIEBOJIOPO/Ibl, aPOMATUYECKHUE,
KHUCJIOPOJICOJIEpKAIIUE, a30TCOACPKAIIIME
OpraHUYECKUEe COCTUHEHMUS], MPUPOHBIE U
CUHTETUYECKHE BHICOKOMOJICKYJISIPHBIC
COECIMHEHHUSA

2.4.10,2.7.6

3.2 BiIaJeHNUE OCHOBOIOJIATraloIIMMU
XUMHYECKUMU TOHATUSIMU, TEOPUSIMU,
3aKOHAMH U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE IMOJIb30BaHNE XUMUUECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

1.3 OcHOBHBIC 3aKOHBI XMMHH: 3aKOH
COXpPaHEHHSI MaCChl BEIIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIIECTB,
ITepnonnueckuit 3akoH /.. MeHneineesa;
TEOPUSI CTPOCHUSI OPTaHUYECKUX
COCJIMHCHU I

1.2.1,1.2.3

2.1 Onpenensars: BAJICHTHOCTh M CTETICHb
OKHCJICHHUS] XUMUYECKHUX JIEMEHTOB, THII

1.2.1,1.3.1,1.3.3,1.3.4,1.3.5, 1.3.6, 1.6.1,
1.62,1.63,1.7.1,1.7.2,1.7.3,1.7.4, 1.7.7,
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XUMHYECKOU CBA3U B COCIMHEHUSAX, 3P
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TUI KPUCTAIUINYECKON PELIETKH,
XapakTep Cpeasl B BOAHBIX PaCTBOPax,
OKHCIIUTEIIb U BOCCTAHOBUTEID, | N30MEPBI
Y TOMOJIOTY IIPUHAJIEKHOCTD BELIECTB K
Pa3HBIM KJIaCCaM HEOPraHUYECKUX U
OPraHUYECKUX COCIMHEHUN; XapaKTep
B3aHMHOTI'O BJIIMSIHUS aTOMOB B MOJIEKYJaX,
THUIIBl PEAKIINI B HEOPTAHUYECKOU U
OpraHUYECKON XUMUU

1.7.8,1.7.9,1.7.10,2.1.2,2.2.1,2.2.2,2.3.2

1.2 BaxxHenmme XuMHI4YeCKUE TTOHITHS
BCIIIECTBO, XUMHYECKUI DJIEMEHT, aTOM,
MOJIEKYJia, Macca aTOMOB M MOJIEKYJI, UOH,
paauKai, aTOMHBIC S-, p-, d-opOuTainu,
XUMHYECKAs CBSI3b, BAJICHTHOCTD, CTCIICHD
OKMCJICHUSI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIN 00BEeM ra3000pa3HBIX BEIIESCTB
JMCTIEPCHBIE CUCTEMBbI, UICTUHHBIC
PacTBOPBI, JICKTPOJIUTHUECKAS
JUCCOIMALINS; aJUTOTPOIHUS, THOPUAN3ALIMS
opOuTaseil, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJI

1.2.2,13.1,1.3.3,1.3.4,1.3.5,1.3.6,2.1.2,
2.2.1

2.2 XapakTepu3oBarh: S-, p-, d-2JI€MEHTHI
10 UX MoJIoKeHUIO0 B [lepuoanueckon
cucteme .. MenaeneeBa; CTpoeHUE U
CBOMCTBAa OCHOBHBIX KJIACCOB

1.2.2,1.2.3
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HEOPTraHUYECKUX U OPraHUYECKUX
COCIMHEHUU

1.4 OcHOBHBIE TEOPUU XUMHH; CTPOCHUS
aToMa, XMMHUUYECKOM CBSI3H,
ANEKTPOTUTUYECKON TUCCOUUALINU, KUCIIOT
Y OCHOBAHU, HEOPTraHUYECKHUX U
OpraHUYECKUX COEAUHEHUN

1.5.1,1.52,153,1.54,1.5.5

2.3 OOBICHATE: 3aBHCHMOCTH CBOMCTB
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB
OT MX COCTaBa M CTPOCHHMS, IIPHPOIBI
XUMHUYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHAYECKOUN PEaKIIUH OT Pa3InIHbIX
¢dakTopoB

1.5.1,1.52,15.3,154,1.5.5,2.4.5

1.6 BemiecTBa 1 MmaTepualibl, LIKPOKO
UCIIOJIb3YEMbIC B MPAKTUKE: OCHOBHBIE
METAJLJIbI U CIUIaBbl, MUHEPAIbHbIE
KHUCJIOTHI, IIEJI0YU, KOMITO3UIIMOHHBIE
MaTepuabl; : peaeiabHbIe, HEMPEACIbHBIC
YTJIEBOJIOPO/Ibl, aPOMATUYECKHUE,
KHCIIOPOCOIEpKAILNE, a30TCOAECPKALIIE
OpraHUYECKUE COETUHEHHUS], IPUPOTHBIE U
CUHTETUYECKHE BEICOKOMOJIEKYJIISIPHBIC
COCIMHEHHUS

1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3, 1.7 4,
1.7.10,2.2.2,2.4.5

1.5 Knaccuukanuro 1 HOMEHKIATYpy
HEOPraHMYECKUX M OPTaHUIECKHUX
COCAMHEHNN

1.7.7,1.7.8,1.7.9,2.2.3
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2.6 Ha3piBaTh: NU3y4YEHHBIE BEILIECTBA IO
«TPUBHAIILHON» WA MEXKIyHAPOIHOU
HOMEHKJIaTypam

223,231,235

1.1 Ponp XuMuH B €CTECTBO3HAHUH, €€
CBSI3b C JIPyTUMH €CTECTBEHHBIMU
HayKaMU, 3HAUCHUE B KU3HU
COBPEMEHHOT'0 O0IIeCTBa

23.1,23.2,235

3.3 BnasieHue OCHOBHBIMU METO/IaMHU
HAYYHOTO MO3HAHUS, UCIIOIh3yEeMbIMHU B
XHMHH: HAOJII0ICHUE, ONTMCaHHE,
U3MEpEeHHe, SKCIIEPUMEHT; YMEHHE
00pabaTbIBaTh, OOBSICHATH PE3YJIHTATHI
NIPOBEJICHHBIX OMBITOB U JI€JaTh BHIBOBI;
TOTOBHOCTb U CIIOCOOHOCTH IPUMEHSTh
METO/IbI TO3HAHUS MPU PEIICHUH
NPAaKTUYECKUX 3a7ay;

1.2 Baxkaeume XUuMHYSCKUE TTOHATHS:
BEIIECTBO, XUMHUYECKHI DJIEMEHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paaukai, aTOMHbIE S-, p-, d-opOurtanu,
XAMHYECKAs CBI3b, BAJICHTHOCTD, CTCIICHD
OKHUCJICHHUSI, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM ra3000pa3HBIX BEIICCTB
JMCTIEPCHBIE CUCTEMBbI, HICTUHHBIC
PacTBOPBI, JICKTPOJTUTHYECKAS
JTUCCOITHAIINS; aJUTOTPOIIHS, THOPHIN3AIIHS
opOuTasei, MpOCTPaAaHCTBEHHOE CTPOCHUE
MOJICKYI

1.3.2,2.5.2,2.6.2

2.1 Onpenenars: BAJIEHTHOCTb U CTETIEHb
OKHUCJICHUS] XUMUYECKUX PJIEMEHTOB, TUI
XUMHUYECKOU CBSA3U B COCTMHEHUSIX, 3aPsiT
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TUI KPUCTAIUIMYECKON PEUIETKH,
XapakTep cpebl B BOAHBIX PacTBOpax,
OKHUCJIUTENIb U BOCCTAHOBUTENb, : U30MEPbI

1.3.2
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Y TOMOJIOTH MPUHAJIEKHOCTh BELIECTB K
Pa3HBIM KJIacCaM HEOPTraHUYECKUX U
OPraHUYECKUX COCTMHEHUN; XapaKTep
B3aMMHOI'O BIIMSIHHSI ATOMOB B MOJIEKYJaX,
THUIIBl PEAKIIMI B HEOPTAHUYECKOU 1
OpPraHUYE€CKON XUMUU

1.7 IIpupoaHbie UCTOYHUKU 2.3.7
YTJIEBOJAOPOJIOB U CITOCOOBI X

nepepadboTKu

2.6 Ha3bIBaTh: M3y4eHHbIE BemecTBa mo  (2.3.7

«TPUBHAIBHOW» WJIA MEXIyHAPOAHON
HOMEHKJIaTypam

1.6 BemecTBa u MaTepuansl, IMPOKO
UCII0JIb3yEeMbI€ B IPAKTUKE: OCHOBHbIE
METaJJIbl U CIUIaBbl, MUHEPAJIbHbBIE
KHCJIOTBI, HIEJI0YH, KOMIO3UIIUOHHBIE
MaTepHualbl; : IpelebHbIE, HENPEAEIbHbIC
YTJIEBOAOPO/IbI, ApOMAaTUYECKHE,
KHCJIOPOJCOIEPIKAIIUE, a30TCOAEPIKALIUE
OpraHU4eCKUE COCTMHEHHUSI, IPUPOIHBIE U
CUHTETUYECKUE BEICOKOMOJIEKYJISIPHBIE
COETUHEHMSI

24.1,24.2,24.6,2.4.7,2.48,24.9,2.7.1,
2.7.2,2.74,2.7.5

2.3 OOBACHATE: 3aBUCHMOCTH CBOMCTB
HEOPTaHWYECKUX U OPTAaHNYECKUX BEIICCTB
OT UX COCTaBa M CTPOCHUS, TIPUPOJIBI
XUMHYECKOM CBSI3H1, 3aBUCHMOCTh CKOPOCTH

24.1,24.2,24.6,2.4.7,2.48,24.9,2.7.5
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XUMHUYECKON peaKIMy OT Pa3INIHbIX
(dakTopoB

2.7 OCymIeCTBIIATh: CAMOCTOATEIbHbIN
MOMCK XUMHYECKON MH(pOpMAITUH C
WCITOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
JUTSI: TIOHUMAaHMS TJ100aJbHBIX MPOo0JIeM,
CTOSIIIIUX TIEPEJT YEITOBEUCCTBOM:
AKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; OOBICHCHHUS] XUMHUYECKHUX
SIBJICHHH, TIPOUCXOJISIINX B IPUPOE, OBITY
¥ Ha pou3BojicTBe. Kputnuecku
OIICHUBATh JOCTOBEPHOCTh XUMHUUYECKOU
nH(}OpMaIH, TOCTYAOMICH U3 Pa3HBIX
HCTOYHHUKOB

25.2,26.2,2.7.1,2.7.2,2.7.4,2.7.5

3.4 chopMHUPOBAHHOCTH YMEHHUS 1aBaTh
KOJIMYECTBEHHBIE OLICHKH U MPOBOJUTH

pacyeTsl 0 XUMHUYECKUM (popMysiam U

YpaBHEHUSIM;

1.3 OcHOBHBIC 3aKOHBI XMMHH: 3aKOH
COXpPaHEHHSI MaCChl BEIIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIIECTB,
ITepunonnueckuit 3akoH /.. Menneineesa;
TEOPUSI CTPOCHUSI OPTaHUYECKUX
COCJIMHCHU I

2.1 Onpenensars: BAJICHTHOCTh M CTETICHb
OKHCJICHHUS] XUMUYECKHUX JIEMEHTOB, THII
XUMUYECKOM CBS3U B COSTMHECHUSX, 3aPsiT
HMOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUI KPUCTAJTMYECKON PEIIETKH,
XapakTep cpeibl B BOAHBIX pacTBOpax,

1.1.2
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OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPHI
Y TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
pPa3HBIM KJ1aCCaM HEOPraHUYECKUX U
OPraHUYECKUX COCMHEHUN; XapAKTEP
B3aHMHOT'O BJIIMSIHUSI aTOMOB B MOJIEKYJIaX,
THIBI PEAKIIUN B HEOPTaHUYECKON U
OPraHUYECKON XUMHUU

1.4 OcHOBHBIE TEOPUU XUMUU; CTPOCHUS
aroMa, XMMHUYECKOM CBSI3H,
AIEKTPOTUTUYECKON TUCCOLUAIINU, KUCIIOT
¥ OCHOBAHUM, HEOPraHUYECKUX U
OPraHUYECKUX COCMHEHUN

14.1,14.2,1.43,14.4,14.5,1.5.6,1.5.8

2.4 HaGmronath, pUKCUpPOBATH U
OIHCHIBATH PE3YJIbTATHI MPOBEACHHOTO
AKCIIEPUMEHTA

14.1,1.42,1.4.3,1.4.4

2.5 ITpoBOOUTH pacyeThl MO XUMUYECKAM
dbopMysam U YpaBHCHHSIM pEaKITit

1.45,1.58,2.3.8

2.3 OOBACHATH: 3aBUCUMOCThH CBOMCTB
HEOPTraHMYECKUX U OPTaHUYECKUX BEIESCTB
OT MX COCTaBa M CTPOCHHUS, IPUPOJIBI
XUMUYECKOU CBSA3H, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUN PEaKIUU OT Pa3InyHbIX
(akTopoB

1.5.6

1.1 Posp XMMHH B €CTECTBO3HAHHUH, €€
CBSI3b C APYTUMHU €CTECTBEHHBIMU
HayKaMH, 3HaUYCHHUE B )KHU3HH

2.3.8
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COBPEMEHHOT0 O0IIeCTBa

1.2 BaxkHenmme XUMHYCSCKUE ITOHATHS:
BCIIIECTBO, XUMHMUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKai, aTOMHBIC S-, p-, d-opOuranu,
XUMHYECKas CBSI3b, BAJICHTHOCTD, CTCIICHD
OKMCJICHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIECTB
JACTIEPCHBIE CUCTEMBI, UICTUHHBIC
pacTBOPBI, JIEKTPOJIUTHYECKAS
JUCCOIIMALINS; aJUTOTPOIHUS, THOPUAN3ALIMS
opOuTasneil, MpOCTPaAaHCTBEHHOE CTPOCHUE
MOJIEKYJI

2.6.1,2.6.3

2.7 OCyHmIeCTBIIATh: CAMOCTOATEIbHBIN
MOMCK XUMHYECKON MH(POpMAITUH C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UICTOYHUKOB
JUTSI: TIOHUMAaHUS TJI00AIbHBIX MPOOIIeM,
CTOSIIIUX TIEPE]T YeTIOBEUECTBOM:
AKOJIOTUYECKHUX, IHEPTETUUECKUX U
CBIPbEBBIX; OOBICHEHUSI XUMUUECKUX
SIBJICHUM, TPOUCXOJIAIIUX B IPUPOJIE, OBITY
1 Ha npou3BojacTBe. Kputuuecku
OIIEHUBATh JJOCTOBEPHOCTh XMMUUYECKOM
uH(OpMaIyK, MOCTYITAONIEH U3 pa3HbIX
MCTOYHHUKOB

2.6.1,2.6.3

3.5 BiajeHue NpaBUJIAMU TEXHUKH

1.6 BemiecTBa 1 MmaTepualibl, LIKPOKO

1.7.6,2.4.3,2.44
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0€30MacHOCTHU MPHU KUCIIOIB30BaHUU
XUMHUYCCKUX BEIICCTB,;

UCIIOJIb3YEMbIC B MPAKTHUKE: OCHOBHBIE
METaJIJIbl U CIJIaBbI, MUHEPAIHHBIC
KHUCJIOTHI, II€JI0YH, KOMITIO3UITMOHHBIE
MaTepualbl; : peJeiabHbIe, HEMPEACIbHbIC
YTJIE€BOAOPO/Ibl, ApOMAaTUYECKHE,
KHCIIOPOJCOIEpKAIIME, a30TCOAEPIKALNE
OpraHUYeCKUEe COCTUHEHHUS], IPUPOTHBIE U
CUHTETHYECKHE BHICOKOMOJIEKYIISIPHBIC
COEAMHEHUS

2.1 Onpenendars: BAJIEHTHOCTb U CTETICHb
OKMCJICHUS XUMUYECKHUX DJIEMEHTOB, TUII
XUMHUYECKOU CBSI3U B COCIMHEHUSX, 3aPs]T
HOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKON PELIETKH,
XapakTep Cpeapl B BOJHBIX PACTBOPAX,
OKHUCJIUTENb U BOCCTAHOBUTEIIb, : ©30MEPHI
Y TOMOJIOTY PUHAJIEKHOCTD BELIECTB K
Pa3HBIM KJ1acCaM HEOPraHUYECKUX U
OPraHUYeCKUX COCAMHEHUN; XapaKTep
B3aWMHOTI'O BJIIMSIHUS aTOMOB B MOJIEKYJax,
THUIIBbl PEAKLIUI B HEOPTaHUYECKON U
OPraHUYECKON XMMUHU

1.7.6

1.1 Pojsp XUMHH B €CTECTBO3HAHHUH, €€
CBSI3b C APYTUMHU €CTECTBEHHBIMU
HayKaMHM, 3HaUCHUE B )KU3HU
COBPEMEHHOT'0 O0IIeCTBa

2.3.6
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2.6 Ha3piBaTh: NU3y4YEHHBIE BEILIECTBA IO
«TPUBHAIILHON» WA MEXKIyHAPOIHOU
HOMEHKJIaTypam

2.3.6

2.3 OOBICHATE: 3aBHCHMOCTH CBOMCTB
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB
OT MIX COCTaBa M CTPOCHHMS, IIPHPOIBI
XUMHUYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHAYECKOMN PEaKIIUK OT Pa3InIHbIX
¢dakTopoB

243,244

1.2 Baxnelme XUMUYECKUE TMOHATHUS:
BEIIECTBO, XUMUUYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH,
paauKai, aTOMHEIE s-, p-, d-opOuTanm,
XUMUYECKas CBsI3b, BAJICHTHOCTH, CTCTICHD
OKHUCJICHUS, MOJIb, MOJISIPHASI Macca,
MOJISIPHBII 00BEM Ta3000pa3HBIX BEIIESCTB
JTUCTIEPCHBIE CUCTEMBI, ICTUHHBIE
PacTBOPBI, IIEKTPOIIUTHYECKAS
JUCCOLIMAIINS; AJUTOTPONUs, THOPUIN3aLIUS
opOuTanei, MpoCTpaHCTBEHHOE CTPOEHUE
MOJICKYJT

252

2.7 OCylIeCTBIATh: CAMOCTOSATEIIbHBIH
OMCK XUMHYECKON MH(POpMAITUH C
WCITOJIb30BaHUEM PA3JIMYHBIX UICTOYHUKOB
JUIS: TIOHUMAaHMS TJI00AIbHBIX MPOOIIEM,
CTOSIIIIUX TIEPEJT YETOBEUCCTBOM:

252

cTp. 29 u3 46




AKOJIOTHYECKHUX, JHEPTETHUECKUX U
CBIPbEBBIX; O0OBACHEHUS] XUMUYECKHUX
SABJICHUM, TPOUCXOASIINX B IPUPOJE, OBITY
1 Ha npou3BojacTBe. Kpurnueckn
OLICHUBATh JOCTOBEPHOCTh XUMHUYECKOU
uH(pOpMalnH, MOCTYMAIOIIEN U3 Pa3HbIX
VCTOYHUKOB

3.6 chopMUPOBAHHOCTH COOCTBEHHOM
MO3UIIMHN TT0 OTHOIICHHUIO K XUMUYICCKOM
uH(OpMaIUH, TOTyd4aeMO U3 pa3HbIX
HUCTOYHHUKOB.

1.6 BemecTBa 1 MmaTepualibl, LIKPOKO
UCII0JIb3YEMbIC B MPAKTUKE: OCHOBHBIE
METaJIJIbl U CIJIaBbI, MUHEPAJIHHBIC
KHUCJIOTHI, II€JI0YH, KOMITIO3UIITMOHHBIE
MaTepualbl; : peJeabHbIe, HEMPeACIbHbIC
YTJIE€BOAOPO/Ibl, ApOMAaTUYECKHE,
KHCIIOPOJCOIEpKAIIME, a30TCOAEPIKALINE
OpraHUYeCKUEe COCTUHEHHUS], IPUPOTHBIE U
CUHTETHUYECKHE BHICOKOMOJICKYIISIPHBIC
COEMHEHUS

1.7.5,1.7.11, 1.7.12,2.7.3

2.1 Onpenendars: BAJIEHTHOCTb U CTETICHb
OKHCJICHUS XMMHYECKHUX DJIEMEHTOB, THII
XUMUYECKOU CBSA3U B COCTUHECHUSX, 3aPsiT
HOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAITMYECKOU PELIETKH,
XapakTep Cpejibl B BOJHBIX pacTBOpax,
OKHCJIUTEIb U BOCCTAHOBUTEIIb, : K30MEPHI
¥ TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
Pa3HBIM KjlacCaM HEOPTraHWYECKUX U
OpraHUYECKUX COCIMHEHUN; XapaKTep

1.7.5,1.7.11, 1.7.12
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B3aMMHOTI'O BJIIMSIHUS aTOMOB B MOJIEKYJaX,
THUIIBI PEAKLIUI B HEOPTaHUYECKON U
OPraHUYECKON XUMHUU

1.2 Baxxneume XUMHYSCKHUE TOHSTHUS:
BEIICCTBO, XUMUYCCKHUI JIEMEHT, aTOM,
MOJIEKyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paauKai, aTOMHbIC S-, p-, d-opOurtanu,
XHMUYECKast CBSA3b, BAJICHTHOCTD, CTCIICHD
OKHUCJICHHUsI, MOJIb, MOJISIpHAsI Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB
JTUCTIEPCHBIC CUCTEMBI, HCTHHHBIC
PacTBOPBI, JIEKTPOJIUTUYECKAS
JMCCOTIMAIINS; AJUTOTPOIHUS, THOPUIN3AIIHS
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHUE
MOJICKYJI

25.1,2.6.3

2.7 OcylecTBIISITh: CAMOCTOSTEIbHBIN
MOMCK XUMHUYECKON MHPOpMAITUH C
UCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
JUTSI: TIOHUMAHUS TJI00aIbHBIX MPOOJIEM,
CTOSIIIUX TIEPET YETOBEUECTBOM:
AKOJIOTUYECKUX, IHEPTETUUECKUX U
CHIPBEBBIX; OOBSICHEHUSI XUMHUYECKUX
SIBJICHUM, TIPOUCXOISAIINX B MPUPOJIE, OBITY
U Ha npousBojicTBe. Kputuuecku
OIIEHUBATh JIOCTOBEPHOCTh XMMUUYECKOM
uH(OpMaIMK, OCTYIAOIIEH U3 pa3HbIX
MCTOYHHKOB

2.5.1,2.6.3,2.7.3
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2.4. XapaKkTepuCTHKA OCHOBHBIX BUJA0OB Y4e0OHOM 1eATeJIbHOCTH 00yYAOLINXCH

HauMmeHoBaHue TeMbI

XapakTepuCTHKA OCHOBHBIX BHI0B JIeSITeJIbHOCTH 00ydyaromerocs (Ha ypoBHe
Y4eOHBIX JeiCTBH)

Pa3znen 1 OOmas u HeopraHuveckas XuMus

Tema 1.1 1.1. OcHOBHBIE TOHATHS U
3aKOHBI

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

penaTh pacyeTHhIE 3a/1a4d M0 XUMUYECKUM (OpMyJiaM U YpaBHEHUSM;

Tema 1.2 1.2 Ilepuoanueckuii 3aKOH U
MEePUOANYECKAs] CUCTEMA XUMHUUECKUX
sanemeHToB [[.1. MenneneeBa Ha OCHOBE
YYEHHUS O CTPOCHUHU aToMa

YCTaHaBJIMBATh 3BOJIKOLMOHHYIO CYIIIHOCTh MEHAEIEEBCKON U COBPEMEHHOU
dbopmMyIHpoBOK neproanueckoro 3akoHa JI.J1.Menneneena;

OOBSACHATH PUBNYECKHUIN CMBICT CUMBOJIMKU IEPUOUYECKON TaOIUIBI XUMUYECKHUX
sanemeHToB J.M.MeHneneeBa (HOMEpOB 3JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAHABIUBATh
IPUYUHHO-CJIEICTBEHHYIO CBSI3b MEXKy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHUS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEUIECTB B IEPUOJIaX U IpyMnmax;

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

Tema 1.3 1.3. Crpoenue BemniecTna

YCTaHAaBJIMBATh 3aBUCUMOCTb CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOCHHS aTOMOB,
00pa3yIolKX X XUMUYECKUX 3JIEMEHTOB. XapaKTepU30BaTh BAXKHEUILINE TUITBI
XUMHAYECKUX CBA3EH U OTHOCUTEIBHOCTD ATOM TUIIOJIOTUU;

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

yYCTaHABJIMBATh IPUYNHHO-CIEACTBEHHYIO CBA3b MEXKIY COACPKAHUEM ITUX 3aKOHOB U
HaIlMCaHUEM XUMUYECKUX (OPMYJ U YpaBHEHUI;

dbopMyIMpOBaTh 3aKOHBI COXPAHEHUSI MACChI BEIIECTB M MOCTOSIHCTBA COCTABA BEIIIECTB;

Tema 1.4 1.4. Bona. PacTBopbl.
DIIEKTPOIUTAYECKAS] AUCCOLNALUS

(popMyJ'H/IpOBaTB OCHOBHBIC ITOJIOKCHUA TCOPHUU BHCKTPOHHTH‘IGCKOP'I Jucconuany nu
XapaKTCPU30BaTh B CBCTC TOM TCOPUHU CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKuX
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COCIMHECHUN;

TOTOBUTH PACTBOPHI 33JJaHHOM KOHIIEHTPAINH B OBITY M Ha TPOU3BOICTBE;

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

pemarh pacyeTHhIE 3a/1a4d [0 XUMUYECKUM (pOpMyJiaM U YpaBHEHUSM;

Tema 1.5 1.5. Knaccudukarus
HEOPTraHUYECKUX COCAUHEHUM.

JlaBaTh onpeielieHUe U ONEepUPOBaATh CIEAYIOIUMU XUMUYECKUMU OHATHUSMHU:
BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs U
MOJIEKYJISIpHAsI MacChl, MOH, AJFIOTPOIUS, U30TOIbL, XMMUUYECKas CBA3b,
ANEKTPOOTPULIATENIBHOCTD, BAJIEHTHOCTb, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI, SJEKTPOJIUT U HEAIEKTPOIIUT,
ANEKTPOIUTHUUECKAS JUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, TETNIOBOM 3 (DEKT peakinu, CKOPOCTb XUMHUUECKON PeaKIIiH,
KaTaJln3, XMMUYECKOE PABHOBECHUE, YIVIEPOAHBIN CKEJET, PyHKIHOHAIbHAS TpyNna,
U30MEpUsl, TOMOJIOTHS;

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

YCTaHABJIMBATh 3aBUCUMOCTh MEX/y KaY€CTBEHHOUN M KOJIMYECTBEHHOU CTOPOHAMU
XUMHYECKUX OOBEKTOB M IIPOIECCOB;

Tema 1.6 1.6. Xumuueckue peakuu.

OOBSICHATH CYIIHOCTh XUMHUYECKUX TporieccoB. KimaccudunmpoBars XumMudeckne
PEaKIuy 1O PA3IUYHBIM MTPU3HAKAM: YHCITY U COCTaBY POAYKTOB U PEarcHTOB,
TerioBoMy 3¢ (exTy, HampaBiieHno, (a3e, HATUIUIO KaTaIu3aTopoB, U3MEHEHUIO
CTETICHEW OKUCIICHUS JIEMEHTOB, 00pa3yIOIUX BEIECTRA,;

O0OBSCHUTH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKITUU U TIOJIOKCHHS XUMHUECKOTO
pPaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB;
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KJ1IacCH(UIIUPOBATH BEIIECTBA M MPOIIECCHI C TOYKU 3PCHUS OKUCIICHHS-
BoccTaHoBJICHUS. COCTaBIISITh YpaBHEHHUS PEAKIIUNA C IIOMOIIBI0O METO/1a SJIEKTPOHHOTO
Oajranca;

Tema 1.7 1.7. MeTayibl U HEMETAJLIIBI.

XapaKTEpPU30BaTh COCTAB, CTPOCHUE, CBOMCTBA, OJIYUYCHUE U IPUMEHEHUE BAXKHEUIIINX
MetaiioB (IA u ITA rpynm; anmroMuHus, *Keae3a) U UX COSIUHEHUI;

XapaKTepU30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MTOJyUYEHHE U IPUMEHEHNUE BaXKHEHUIINX
HemetaiyioB (VIIIA,VIIA,VIA rpymnm, a Takxe azora, pocdopa, yriepoaa, KpeMHHUS,
BOJIOPO/Ia) U UX COCANHEHUI;

YCTaHaBIIMBATh MPUYUHHO-CIIECICTBEHHYIO CBSI3b MEXKY COJICPKAHUEM 3TUX 3aKOHOB U
HaIlMCaHUEeM XUMUYECKUX (OPMYT U YpaBHEHU;

OOCHHUBATH BJIIMAHUC XUMHYCCKOT'O 3arpA3HCHHA Oprma}omeﬁ CpCabl HAa OPTraHHU3M
YCJIOBCKA U APYTUC )KUBBIC OPTaHU3MBI,

Paznen 2 Opranuueckas XuMust

Tema 2.1 2.1. OCHOBHBIE TTOHATHS
OpraHUYeCKON XUMHUHU U TEOPHS CTPOCHUS
OpraHUYECKUX COCIMHEHUH.

(DOpMYJII/IpOBaTI) OCHOBHBIC ITOJIOKCHHA TCOPUU XUMHYCCKOT'O CTPOCHUS OPIraHUICCKUX
COGI[I/IHGHI/Iﬁ " XapaKTCPpU30BaATb B CBCTC TCOPUU CBOMCTBA OCHOBHBIX KJIaCCOB
OpPraHUYICCKUX CO€,Z[PIH€HPIﬁ;

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

Tema 2.2 2.2. IIpenenbHbie YIriIeBOAOPOIBI.

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

YCTaHABJIMBATh MPU3HAKHU OOLIETO U PA3JIMYHOTO B TUIIOJIOTUU PEAKIUMN JUIst
HEOPraHUYECKOW U OPraHNYECKON XHUMUU;

Tema 2.3 2.3. HenpenenbHbie
YTJIEBOIOPOIBI.

ONPEAEIATh BO3MOKHOCTH NMPOTEKAHUSA XMMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX
YCJIOBHUSIX;
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YCTaHaBJIMBATh IIPU3HAKH 06HICFO " Ppa3JIMYHOI'O B TUIIOJIOTHH peaKuHﬁ pInIb: |
HCOpFaHquCKOﬁ )41 OpFaHH‘IGCKOﬁ XUMUU,

0TpakaTb XUMHNYCCKHC ITPOUCCCHI C TIOMOIBIO XUMHUYCCKUX peaKHHﬁ;

UCIIOJIb30BaTh B yueOHOU 1 MpodeCCHOHANTBHON AEATETbHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;

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

KPUTHUYECKU OIICHUBATH JJOCTOBEPHOCTh XUMHUECKOW MHPOPMAIIUU, TTOCTYTIAIOIIECH U3
Pa3HbIX UCTOYHUKOB;

Tema 2.4 2.4. Kucnopoacoaepxaiiue
YTIE€BOAOPOIBI.

B AHAJIOTUYHOM KJTIOU€ XapaKTepU30BaTh BAXKHEHUIIIUX MIPEACTaBUTENCH IPYTUX KIIACCOB
OpTraHUYECKUX COCAMHEHUN: METAHOJ U ATAHOJ, CIOKHbBIC A(DUPHI, aTbACTHIbI
(popmanbaerun u aneTaibAeTu1), KETOHbI (all€TOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAst
KHUCJIOTa), MOHOCaxapuasbl (Iroko3a). Jlucaxapuel (caxaposa), moaucaxapuiasl
(KpaxmaJ ¥ IeJUTI0I03a), aHUJINH, aMUHOKHUCIIOTHI, OCJIKH, HCKYCCTBEHHBIC U
CHHTETHYECKHE BOJIOKHA, KAyYyKH, IJIACTMACCHI;

OOBICHITH XUMHYECKHE SIBJICHUS, TIPOUCXOOAIINEC B IIPUPOAC, 6BITy 1 Ha IIPOU3BOJACTBC,

XapaKkTepUu30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MOJYUYEHHE U MPUMEHEHNUE BaXKHEHUIITUX
KJIACCOB YIJIEBOJIOPOJIOB (aJIKaHOB, ITUKJI0ATKAHOB, aJIKEHOB, AJIKKHOB, aPEHOB) U UX
Han0oJiee 3HAYNMBIX B HAPOJHOXO3SHCTBEHHOM IJIaHE TTPEIACTABUTEIICH;

MPOBOJIUTH CAMOCTOSITEILHBIN MTOMCK XUMUYECKONU HH(POPMAITUH C UCTIOIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTA).

OTpaXaTb XUMHUYCCKHUC ITPOLCCCHI C IIOMOIIBIO XUMHNYCCKHUX peaKHHﬁ;
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UCIIOJIb30BaTh B yueOHOM 1 MpodeCCHOHANBHON AEATEIbHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;

Tema 2.5 2.5. Yrnesonsl.

B QHAJIOTUYHOM KJTIOU€ XapaKTepU30BaTh BAXKHEHUIIINX MIPEACTaBUTEINCH IPYTUX KIIACCOB
OpTraHUYECKUX COCAMHEHUN: METAHOJ U ATAHOJ, CIOKHbIC A(DUPHI, aTbACTHIbI
(popmanbaerun u aneTalibAeru1), KETOHbI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAst
KHUCJIOTa), MOHOCaxapuasbl (Iroko3a). Jucaxapuel (caxaposa), moaucaxapuiasl
(KpaxMain ¥ 1eJUTI01032), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKU, HCKYCCTBEHHBIC
CUHTETHYECKHE BOJIOKHA, KAYUYKH, IJIaCTMACCHI;

BBITIOJTHATh XUMHUYECKUN IKCIICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30IacCHOCTH;

Tema 2.6 2.6. AzoTcoaepxariue
YTJICBOIOPOIBI.

IPOBOJUTH CAMOCTOSTEIbHBIN TOUCK XUMHUYECKOW MHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (HayYHO-TTOMYJISIPHBIX W3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB IHTepHETA).

BBITIOJTHATh XUMHUYECKUN IKCTICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30I1aCHOCTH;

Tema 2.7 2.7. CuaTeTUYECKHE
BBICOKOMOJIEKYJISIPHBIE COCUHECHUS

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

Ha6JIIOI[aTB, (1)I/IKCI/IpOBaTB " OIMUCBIBATDL PC3YJIbTAThI IPOBCACHHOI'O OKCIICPUMCHTA,

coOI01aTh MIpaBuiIa SKOJIOTUUECKH TPAMOTHOTO MTOBE/ICHUS B OKPY KAIOIICH cpene;

@opMyIUpOBATH OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHUS OPraHUYECKUX
COEJIMHEHUN U XapaKTEpU30BaTh B CBETE TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTMHEHNUI;
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HaM4uus yueOHOro kabuHera: .
3.2. MudopmanuonHoe obecrnedenne 00ydeHust

HepequL PCKOMCHAYCMbIX y‘Ie6HBIX, y‘-Ie6HO-MeTOI[I/I‘-IeCKI/IX IeYaTHBIX W/WJIH
QJICKTPOHHBIX HSHaHHﬁ, HOPMATHUBHBIX 1 HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

Ne |bubauorpadguueckoe onucanme Tun (ocHOBHOM
HCTOYHHUK,
JAOMOJIHUTEJIbHbIN
HCTOYHHUK,
3JIEKTPOHHBIU

pecypc)

1. |Epoxun FO.M. Xumus : yueOnuk ans CIIO / FO.M. EpoxuH. |[ocHOBHas |
- 4-e u3n., crep.. - M. : Akanemus, 2017. - 496 c.

2. |B yuebHOM mocoOuu paccMaTpUBAIOTCS OCHOBHBIS [ocHOBHA|
XUMHUYECKUE TTOHATHUS U TEOPUH, PEAKIIUHU IJIEMEHTOB U
OuoJIoruvecKkasi pojab COSAMHEHNUM, XapaKTePUCTHKA
pa3zHOOOpa3HBIX CTPYKTYP M BemiecTB. [locobue cocTout us
JIBYX Pa3JIejoB, B KOTOPBIX OMUCHIBACTCS CYIIHOCTh
OPraHUYEeCKOU, U HeOpraHndecKkor xumMuu. M3nanue
CTPYKTYPUPOBAHO B BHJIC KPATKHX JICKIIUNA, HAITUCAHO
JOCTYITHBIM SI3BIKOM U OYyJIeT HE3aMEHUMBIM ITOMOIITHIKOM
JUTSI T€X, KTO JKeJIaeT OBICTPO MOATOTOBUTHLCS K SK3aMEHY.
[Tocobue npeaHa3HaueHO ISl U3YyUCHUS
00111€00pa30BaTEILHON TUCITUTIIIUHBI « XUMHUS» HA BCEX
npodeccusx u CenuaaTbHOCTSIX CPETHETO
npodeccruonansHOT0 00pa30BaHMS.
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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 qucuuimae bOJ1.09 Xumus. @OoHABI 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 00y4yeHus1 (OCBOEHHbIE
YMeHHSsl, YCBO€HHbI€ 3HAHUS)

HNHaekc TeMbl 3aHATHSA

Texkymmii kKouTpoJb Ne 1.

MeTtoabl u popmbi: CamocTosTenbHas padora (Ompoc)

Buja koHTpoOJsi: THCbMEHHas paboTa

1.2 BaxkHeime XuMU4YeCKre MOHATHUS:
BEILIECTBO, XUMHUUECKUN PJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKai, aTOMHBIE s-, p-, d-opOuTanu,
XUMUYECKas CBSI3b, BAJICHTHOCTh, CTEIICHb
OKHUCIICHUSI, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB
JIUCIIEPCHBIE CUCTEMbI, UICTUHHBIE
PacTBOPBI, JIEKTPOJIUTUYECKAS
JUCCOIIMAIIHS; aJNIOTPOIUS, THOPUIU3ALIHS
opOuTaeil, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJI

1.2.2,13.1,1.3.2,1.3.3,1.3.4,1.3.5

1.3 OcHOBHBIC 3aKOHBI XMMUH: 3aKOH
COXPaHEHHUSI MACChl BENIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIICCTB,
[Tepuonnueckuii 3akoH /.M. Menneneena;
TEOPUS CTPOCHUSI OPTAaHUYECKUX
COeIMHEHUN

1.1.1,1.1.2,1.2.1, 1.2.3

2.1 Onpenenars: BAJIEHTHOCTb U CTETIEHb
OKHUCJICHUS] XUMUYECKHUX 3JIEMEHTOB, THII
XUMUYECKOU CBSA3U B COCTUHEHUSIX, 3aPsi]
MOHA, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, TUI KPUCTAIUTMYECKOU PELIETKH,
XapakTep cpebl B BOAHBIX PacTBOpax,
OKHCIIUTEb U BOCCTAHOBUTEND, : U30MEPHI

1.1.1,1.1.2, 1.2.1, 1.3.1, 1.3.2, 1.3.3, 1.3 .4,
1.3.5
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Y TOMOJIOTY PUHAJIEKHOCTh BEIECTB K
Pa3HBIM KJIaccaM HEOPTraHUYECKUX U
OpPraHWYECKUX COCTMHEHUN; XapaKTep
B3aMMHOTO BIIMSIHHSI aTOMOB B MOJIEKYJIaX,
THUIIBI PEAKIIUN B HEOPTAHUYECKOU U
OPraHU4EeCKON XUMUH

2.2 XapakTepu3oBaTh: S-, p-, d-2JI€MEHTHI
0 UX noyoxkeHuto B [lepuonnueckon
cucteme .. MenneneeBa; CTpoeHHUE U
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHCHUI

122,123

Texkymmii KOHTPOJIb Ne 2.

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

Bua xontTpoasi: [lucemennas padota

1.4 OcHOBHBIE TEOPUN XUMHH; CTPOCHHUS
aToMa, XMMHYECKOM CBSI3H,
ANEKTPOIUTUYECKON JUCCOUUAIMHN, KUCITOT
Y OCHOBAHUI, HEOPTAHUYECKUX U
OPTaHUYECKUX COCIMHCHUN

1.4.1,14.2,143,1.44

2.4 Habmonatb, pUKCUPOBATH U
OIKCHIBATh PE3YNbTATHI MPOBEICHHOTO
IKCIIEPUMEHTA

1.4.1,14.2,14.3,1.44

Texkymmii KOHTpPOJb Ne 3.

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

Bua xonrTpouasi: [lucemennas padota

1.4 OcHOBHBIE TEOPUN XUMHH; CTPOCHHUS
aToMa, XMMHYECKOU CBS3H,
ANEKTPOJUTUYECKON JUCCOUHUALMN, KUCITOT
Y OCHOBAHUI, HEOPTAHUYECKUX U
OPTaHUYECKUX COCIMHCHUN

1.45,1.5.1,1.52,15.3,1.54,1.5.5,1.5.6,
1.5.7

2.3 OOBICHATH: 3aBUCUMOCThL CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB
OT UX COCTaBa M CTPOCHHUS, TPUPO/IbI
XUMUUYECKOU CBSA3H, 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOHN peakiny OT Pa3IUUHbIX
(akTopoB

1.5.1,1.5.2,15.3,1.5.4,1.5.5,1.5.6,1.5.7

2.5 IIpoBOIUTH pacyeThl MO XUMUYECKUM
dbopmysamM U ypaBHEHUSIM peaKIuit

1.4.5
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Texkymmii KOHTpPOJIb Ne 4.

Metoasbl u ¢popmbl: CamocTosarenbHas padora (Ompoc)

Buja koHTpOJSA: TMChMEHHas paboTa

1.5 Knaccugukanuio 1 HOMEHKIATypy
HEOPTaHUYECKUX U OPTaHHYECKUX
COECITMHEHUN

1.7.7,1.7.8,1.7.9

1.6 BemectBa 1 MaTepuralibl, LIKPOKO
UCIIOJIb3yeMbI€ B MPAKTUKE: OCHOBHbBIE
METaJIIbI U CTUIaBbI, MUHEPAJIbHBIC
KHUCJIOTHI, II€JIOYH, KOMITO3UIIMOHHBIE
MaTepualbl; : IpeAesibHbIC, HEMPEACIbHbIC
YTJI€BOAOPO/Ibl, ApOMAaTUYECKUE,
KHCIIOPOJCOIEpKAIIHE, a30TCOACPKALIUE
OpraHUYECKUE COCAUHEHUS, MPUPOIHBIC U
CUHTETUYECKHE BICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS

1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3, 1.7.4,
1.7.5,1.7.6

2.1 Onpenendars: BAJICHTHOCTh U CTETIEHb
OKHCJICHUS XMMHYECKUX DJIEMEHTOB, THII
XUMUUYECKOU CBSA3U B COCTUHECHUSX, 3aPsi]
MOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TUI KPUCTAJUTMYECKOU PEIIETKH,
XapakTep Cpejibl B BOJHBIX pacTBOpPax,
OKUCJIUTEIb U BOCCTAHOBUTEb, : H30MEPbI
¥ TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
pa3HbIM KJIaccaM HEOPraHUYECKUX U
OpraHMYEeCKUX COCTUHECHUI; XapaKTep
B3aUMHOI0 BJIMSHUS aTOMOB B MOJIEKYJIaX,
TUMBI PEAKIIMH B HEOPTAaHUYECKOHN U
OPraHUYECKON XUMUHU

1.3.6,1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3,
1.7.4,1.7.5,1.7.6,1.7.7,1.7.8, 1.7.9

Texkymmi KoHTpPOJBb Ne S.

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

Bua xonTpouasi: [lucemennas padora

1.1 Poap XUMHHU B €CTECTBO3HAHMU, €€
CBSI3b C IPYTUMH €CTECTBEHHBIMU
HayKaMu, 3HaUYCHHUE B )KU3HU
COBPEMEHHOI0 00IIeCTBa

2.1.1,2.3.1,2.3.2,2.3.3,2.3.5,2.3.6

1.5 Knaccudukaiuio 1 HOMEHKIATypy
HEOPraHUYECKHUX U OPTaHUYECKUX
COeIMHEHUH

223
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1.7 IlpupoaHbIE UCTOYHUKHU
YTJIEBOJIOPOJIOB M CIIOCOOBI UX
nepepaboTKu

2.3.4,23.7

2.1 Onpenenars: BAJIEHTHOCTb U CTETIEHb
OKHCJICHHS] XUMUYECKHUX JIEMEHTOB, THII
XUMHYECKOM CBSA3U B COCANHEHMSX, 3aPsi]
MOHA, IPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJI, TUIl KPUCTAILINYECKON PEILETKH,
XapakTep Cpeabl B BOJHBIX PACTBOPAX,
OKHCIIUTEb U BOCCTAHOBUTEND, : U30MEPHI
Y TOMOJIOTY IPUHAJIEKHOCTh BELIECTB K
Pa3HBIM KJIaccaM HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHEHUN; XapaKTep
B3aMMHOTO BIIMSHHUSI aTOMOB B MOJIEKYJIaX,
THUIIBI PEAKIIUI B HEOPTAHUYECKOU U
OpraHU4YECKON XUMUH

1.7.10,1.7.11, 1.7.12,2.1.2,2.2.1,2.2.2,
2.3.2

2.6 Ha3piBaTh: N3y4EHHBIE BEIIECTBA I10
«TPUBHUATILHONY WM MEXIYHAPOTHOU
HOMEHKJIaTypaMm

223,23.1,23.3,2.3.4,2.3.5,2.3.6,2.3.7

Texkymmii KOHTpPOJIB Ne 6.

Metoasnl u ¢popmbl: CamoctostensHas padora (MubopmamoHHO-aHATUTHYESCKUT )

Bua xonrpousi: [lucemennas pabota

1.6 BemecTBa 1 MaTepuralibl, IIKPOKO
UCIIOJIb3yeMbI€ B MPAKTUKE: OCHOBHbBIE
METaJIJIbI U CTUIaBbI, MUHEPAJIbHBIC
KHUCJIOTHI, II€JIOYH, KOMITO3UIIMOHHbIE
MaTepualbl; : IpeAesibHbIC, HETPEACIbHbIC
YTJI€BOAOPO/Ibl, ApOMAaTUYECKUE,
KHCIIOPOJCOIEpKAIHE, a30TCOAECPKALIUE
OpraHUYECKUE COCAUHEHUS, TPUPOIHBIC U
CUHTETUYECKHE BICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS

1.7.10,1.7.11, 1.7.12,2.2.2,2.4.1,2.4.2,
243,2.44,245,24.6,24.7,2.48,2.4.9

2.3 OOBICHATH: 3aBUCUMOCTEL CBOMCTB
HEOPTaHWYCCKUX M OPTAaHMYECKUX BEIICCTB
OT UX COCTaBa M CTPOCHUS, TIPUPOJIBI
XUMUYECKOH CBSI3H, 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEaKITUU OT Pa3TUIHBIX
dakTopoB

24.1,24.2,243,2.4.4,2.45,2.4.6,2.4.7,
248,249

Texymmii KOHTPOJIb Ne 7.

MeTtoabl u ¢popmbi: CamocTosiTenbHas padota (MubopMaliMoHHO-aHATTUTUYECKU )
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Buja koHTpOJISA: TMCbMEHHas paboTa

1.2 BaxxHenme XUMHIYECKUE ITOHATHS:
BEIIIECTBO, XUMHUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paauKain, aTOMHBIC S-, p-, d-opouTany,
XAUMHYECKas CBSI3b, BAJICHTHOCTD, CTCIICHD
OKHCJICHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB
JIACTIEPCHBIE CUCTEMBI, UICTUHHBIE
pacTBOPBI, JIEKTPOJTUTHYECKAS
JUCCOLUALINS; aJUTOTPOIHUS, THOPUAN3ALIMS
opOuTanei, MpoCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJI

1.3.6,2.1.2,2.2.1,2.5.1,2.5.2,2.6.1,2.6.2,
263

1.6 BemiecTBa 1 MaTepuraibl, IIUPOKO
UCIIOJIb3yeMbI€ B MPAKTUKE: OCHOBHbBIE
METaJlIbl ¥ CIJIaBbl, MUHEPAJIbHbBIE
KHUCJIOTHI, IIEJIOYH, KOMITO3UITMOHHBIE
MaTepualbl; : IpeAesibHbIC, HETPEACIbHbIC
YTJIE€BOAOPO/Ibl, ApOMAaTUYECKUE,
KHCIIOPOCOIEpKAIIHE, a30TCOAECpKALIUE
OpraHUYECKUEe COCAUHEHUS, PUPOIHBIC U
CUHTETUYECKHE BICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS

24.10,2.7.1,2.7.2,2.7.3,2.7.4,2.7.5

2.7 OCyIIEeCTBIISITh: CAMOCTOSATENbHBIN
MOUCK XUMHUYECKON HH(pOpMAITUU C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
JUIS: TIOHUMAaHUS TJI00aIbHBIX MPO0IIeM,
CTOSIIIIUX MEPe]l YETOBEYECTBOM:
HKOJIOTUUECKUX, DHEPTETUUECKUX U
CBIPBEBBIX; OOBSICHEHUS XUMUIECKUAX
SIBIICHU, TIPOUCXO/ISIIINUX B IPUPOJIE, OBITY
Y Ha npou3BojicTBe. Kputnuecku
OLICHUBATh IOCTOBEPHOCTh XUMHYECKOMN
uH(OpMaIUH, MOCTYNAIONIEH U3 Pa3HBIX
MCTOYHUKOB

25.1,2.5.2,2.6.1,2.6.2,2.6.3,2.7.1,2.7.2,
2.73,2.74,2.7.5

2.2 XapakTepu3oBarh: S-, p-, d-2J1eMeHThI
10 MX MOJIOKEHUIO B [lepnoanueckon
cucreme /.. MenneneeBa; cTpoeHue u
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTaHUYECKUX

2.1.1
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COCIMHEHUN

2.5 [IpoBOauUTH pacyeThl MO XUMHUYECKUM
dbopmynam U YpaBHEHHSIM peaKIuit

1.5.8,2.3.8

4.2. IIpoMexxkyTOUHAs aTTECTALUS

Ne cemecTpa

Bua npome:xxyTo4yHo# aTTecTanuu

2 HuddepeHunpoBaHHbIA 3a4eT

JAudpepeHurpoBaHHbIN 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYIIUX KOHTPOJIeH

Texymuii kKoHTposIb Nel

Texymnit KOHTpOIBb Ne2

Tekymunii KOHTPOJb Ne3

Texymnii KOHTpOJb Ned

Texkymmii KOHTpOsb Ne5

Tekyuuii KOHTpOJIb Neb

Texymnit KOHTpOIb Ne/

Metoasnl u popmbl: CamocTosTenbHas padora (Ompoc)
OnucaresbHas yacthb: [1o BEIOOPY BRIMOTHUTE | TeopeTnueckoe 3aianue u |

IMPAKTHYCCKOC 3a1aHNC

Pe3yabTatrhl 00yuyeHus (0CBOCHHBIE
YMeHHSH, YCBOCHHbIE 3HAHMS)

HNuaexc TeMbl 3aHATHSA

1.1 Poap XUMHHU B €CTECTBO3HAHHU, €€
CBSI3b C IPYTUMH €CTECTBEHHBIMHU
HayKaMmu, 3HaUYCHHUE B )KU3HU
COBPEMEHHOI0 00IIeCTBa

2.1.1,2.3.1,2.3.2,2.3.3,2.3.5,2.3.6,2.3.8

1.2 Baxxnennne XUMHIYSCKHUE MMOHSTHUS:
BCIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB U MOJICKYJI, HOH,
paaukai, aTOMHbIC -, p-, d-opouTanu,
XUMHUYECKas CBSA3b, BAJICHTHOCTD, CTCIICHb
OKHCJICHUsI, MOJIb, MOJISIpHAsl Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB
JTUCTIEPCHBIEC CUCTEMbI, UICTUHHBIC
PacTBOPBI, JIEKTPOIUTUYECKAS

1.2.2,13.1,13.2,1.3.3,1.3.4,1.3.5,1.3.6,
2.1.2,2.2.1,2.5.1,25.2,2.6.1,2.6.2,2.6.3
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JTUCCOTIMAITUS; aJUTOTPOITHS, THOPU U3 AIIHSI
opOuTaneu, MpoCTPaHCTBEHHOE CTPOCHUE
MOJICKYJT

1.3 OcHOBHBIC 3aKOHBI XMMHUH: 3aKOH
COXPaHECHHUS MACCHI BENIECTB, 3aKOH
ITOCTOSTHCTBA COCTaBa BEIICCTB,
[Tepnonnueckuii 3axkoH /.M. Menneneena;
TEOpHs CTPOCHUS OPraHUYECKHUX
COCIMHEHUN

1.1.1,1.1.2,1.2.1, 1.2.3

1.4 OcHOBHBIE TEOPUU XUMHUH; CTPOCHHUS
aToMa, XMMHUYECKOM CBSI3H,
ANEKTPOJIUTUUECKON JUCCOLUALINY, KUCTIOT
Y OCHOBAHMUI, HEOPraHUYECKUX U
OpraHUYECKUX COCTMHEHUN

14.1,14.2,143,1.44,14.5,15.1,15.2,
1.5.3,1.54,155,1.5.6,1.5.7,1.5.8

1.5 Knaccugukanuio 1 HOMEHKIATypy
HEOPTaHUYECKUX U OPTaHHUECKUX
COECIMHEHU N

1.7.7,1.7.8,1.7.9,2.2.3

1.6 BemecTBa u MaTepurabl, IIUPOKO
UCIIOJIb3yeMbI€ B PAKTUKE: OCHOBHbBIE
METaJlJIbl ¥ CIJIaBbl, MUHEPAJIbHbBIE
KHUCJIOTHI, IIEJIOYH, KOMITO3UITMOHHBIE
MaTepualbl; : IpeAesibHbIC, HETPEACIbHbIC
YTJIE€BOAOPO/Ibl, ApOMAaTUYECKUE,
KHCIIOPOCOIEpKAIHE, a30TCOAECpKALIUE
OpraHUYECKUEe COCAUHEHUS, PUPOIHBIC U
CUHTETUYECKHE BICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS

1.6.1,1.6.2,1.63,1.7.1,1.7.2,1.7.3, 1.7.4,
1.7.5,1.7.6,1.7.10, 1.7.11, 1.7.12, 2.2.2,
24.1,2.42,2.43,2.44,24.5,2.4.6,2.4.7,
2.48,2.49,24.10,2.7.1,2.7.2,2.7.3,
2.74,2.7.5,2.7.6

1.7 IlpupoaHbIE UCTOYHUKHU
YTJIEBOJIOPOJIOB M CIIOCOOBI UX
nepepadboTKu

2.3.4,2.3.7

2.1 Onpenensars: BAJICHTHOCTh U CTETICHb
OKUCJICHUS XUMUYECKUX AJIEMEHTOB, THII
XUMHYECKOU CBSI3U B COCTMHEHUAX, 3apsil
HMOHA, TPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUI KPUCTAJTMYECKOU PEIIETKH,
XapakTep cpeabl B BOJAHBIX PacTBOpax,
OKUCIIUTEIIb U BOCCTAHOBUTEIb, | H30MEPHI
¥ TOMOJIOTH MPUHAJICKHOCTh BEIIECTB K
Pa3HBIM KJIacCaM HEOPTraHWYECKUX U
OpraHUYECKUX COCIMHEHUN; XapaKTep

1.1.1,1.1.2,1.2.1, 1.3.1, 1.3.2, 1.3.3, 1.3 .4,
1.3.5,13.6,1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,
1.7.3,1.7.4,1.7.5,1.7.6,1.7.7,1.7.8, 1.7.9,
1.7.10,1.7.11,1.7.12,2.1.2,2.2.1,2.2.2,
232
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B3aMMHOI'O BIIMSHUS aTOMOB B MOJIEKYJIaX,
TUIIBl PEAKLIUN B HEOPTaHUYECKON U
OPTraHUYECKON XUMHH

2.2 XapakTepu3oBars: s-, p-, d-anementsr (1.2.2,1.2.3,2.1.1
10 UX noyioxkeHuto B [lepuonnueckon
cucreme JI.11. MenneneeBa; CTpoeHHe U
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHEHUN

2.3 OOBICHSTH: 3aBUCUMOCTEL CBOMCTB 1.5.1,1.52,153,1.54,1.5.5,1.5.6,1.5.7,
HEOPraHUYECKUX U OpraHnveckux BemecTs |2.4.1,2.4.2,2.4.3,2.4.4,2.4.5,2.4.6,2.4.7,
OT UX COCTaBa M CTPOCHUSI, TPUPOJIbI 24.8,2.49,2.4.10,2.7.5,2.7.6
XUMHUYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKOHN pEaKIuu OT Pa3IuIHBIX
(dakTOpOB

2.4 Habmonats, GpUKCUPOBATH U 14.1,142,14.3,144
OMUCKIBATH PE3YJIbTAThl TPOBEAECHHOIO
AKCIIEPHMEHTA

2.5 IIpoBoautk pacuetsl o xumuueckum [1.4.5,1.5.8, 2.3.8
dbopmynamM U ypaBHEHUSIM peakiuit

2.6 Ha3pIBaTh: M3y4YEHHBIE BEIIECTBA 11O 22.3,23.1,2.33,23.4,23.5,2.3.6,2.3.7
CTPUBHAIBHON» WUJIN MEXKAYHAPOIHON

HOMEHKJIaTypam
2.7 OcymecTBIATh: CAMOCTOATEIbHbBIN 2.5.1,2.52,2.6.1,2.6.2,2.6.3,2.7.1,2.7.2,
MOUCK XMMUYECKON HHPOPMALINH C 2.7.3,2.74,2.7.5

WCIIO0JIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
JUIS: TIOHUMAaHUS TJI00aIbHBIX MPO0IIeM,
CTOSILUX TEPE] YEIOBEYECTBOM:
HKOJIOTUUECKUX, DHEPTETUUECKUX U
CBIPBEBBIX; OOBSICHEHUS XUMUIECKUAX
SIBIICHU, TIPOUCXO/ISIIINUX B IPUPOJIE, OBITY
Y Ha npou3BojicTBe. Kputnuecku
OLICHUBATh IOCTOBEPHOCTh XUMHYECKOMN
uH(OpMaIUH, MOCTYNAIONIEH U3 Pa3HBIX
MCTOYHUKOB

4.3. Kputepuy 1 HOPMBI OILIEHKHU Pe3yJbTATOB OCBOEHUS TN CIUILIMHBI
JIts KaXJ10M TUIAKTUYECKOW €IMHUIIBI MPEACTABICHBI ITOKA3aTEJIM OLICHUBAHUS HA
«3», «4, «S5» B dbonme OLICHOYHBIX CpEIICTB 1o JUCIUTIIINHE.
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OueHka «2» CTaBUTCA B Ciyyae, €ClIM OOYYarOIIMICS MOJHOCTHIO HE BBIOJIHUI
3aJlaHye, WU BBINOJHEHHOE 3aJlaHMe HE COOTBETCTBYET MOKAa3aTesiM Ha OLEHKY «3».
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