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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; ®I'OC CIIO cnemumanpaoct 15.02.08
TexHoI0THS MAaTUHOCTPOCHUS; YIeOHOTO TIIaHa
crienmanbHOCTH 15.02.08 Texnonorus
MaITUHOCTPOCHUS; C YU€TOM IMPUMEPHON TIPOTPaMMBbI
o011eo0pa3oBaTeIbHON yUeOHON AUCHIUTIIHHBI
«Xumusy 175 mpodeccuoHaNbHBIX 00pa30BaTEIbHBIX
opraHu3aiui, pekomeHaoBaHHOU DenepanibHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHbIA HHCTUTYT Pa3BUTHUSL 00PA30BAHUS
(PI'AY «®HPO») B kauecTBE MPUMEPHOU
MPOrpaMMBI JIJIsl peau3aliil OCHOBHOMN
npodecCUOHAIBHOM 00pa30BaTeIbHOM MpOrpaMMBbl
CIIO na 6a3e 0CHOBHOTO 001IEro 00pa3oBaHUs C
MOJIy4YEHHUEM CPEIHETo 00111ero 00pa3oBaHus
(ITpotokos Ne 3 ot 21 uronst 2015 1.).
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1 Ilepenusiko 'anmuna BacunbeBHa
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1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI

BOJ1.06 XUMUSI

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

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

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

JTUCIUIIIMHBI:

PesynbTarsl
OCBOCHMS
JACIUTIIAHBI

Ne
Pesynprara

DopMUPYEMBIN PE3YIHTAT

JIndyHOCTHBIE
pe3yJIbTaThI

1.1

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

1.2

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

1.3

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

1.4

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

1.5

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

1.6

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

1.7

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

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

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

1.10

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

1.11

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

1.12

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

1.13

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

1.14

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

1.15

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

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

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

2.2

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

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;
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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;

cTp. 6 u3 48




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
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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. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE MPOIrPAMMBI JUCHMILIUHBI:
MaKCUMaJlbHbIA 00beM yueOHOI Harpy3ku oOy4aromierocst 210 gaca (0B), B TOM YHCIIE:
00beM ayIUTOpHOU yueOHOM Harpy3ku oOyyatoierocst 144 yaca (oB);

00BeM BHEAYIUTOPHOM paboThl 0Oydaromierocs 66 daca (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 210
O0beM ayIMTOPHOH Y4eOHOH HATPY3KH 144
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 0
IIPAKTUYECKUE 3aHATUSA 20
O0beM BHeayIMTOPHOI padoThl 00y4YaK0IIErocsi 66

[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 eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paszpnen 1 OO0mas 1 HeopraHu4yeckass XuMust 78
Tema 1.1 1.1. OcHOBHBIE NOHATHSA U 3aKOHDI
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

3ansarue 1.3.3 |Buapl XuMu4ueckoii cBI31 2 1.2,2.1 1.5,29,3.2
TEOpHs

3anstue 1.3.4 |Buabl KpUCTAIIIMYECKUX 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
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Teopus

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
TEeOpHst
3anstue 1.5.7 |DnexTponu3 coseit (CXeMbl paCTBOPOB U PACIIABOB COJICH). 2 1.4,2.3 1.13,2.4,3.1
TEOpHs
3anstue 1.5.8 |Pemienue pacueTHbIX 3a/1a4 Ha 3JIEKTPOIU3. 2 14,25 1.13,24,34 14,2.3,2.5
MIPaKTUYECKOE
3aHATHE
Tema 1.6 1.6. XuMHn4yecKue peakumnu.
3anstue 1.6.1 |Knaccudukaims XuMHYECKUX pEeaKIUil. 1.6,2.1 1.5,29,3.2
TEeOpHs
3ansarue 1.6.2 |3aKOHOMEPHOCTH MPOTEKaHUs XUMUYECKUX peakiuil CKopocTh 2 1.6,2.1 1.5,2.9,3.2
Teopus XUMHUYECKUX peaklnii. XMMUYECKOe paBHOBECHE U CIIOCOOBI €To

CMEILICHMUS.
3anstue 1.6.3 |OKUCIUTENBHO - BOCCTAHOBUTEIBHBIE PEAKIIMH: COCTABICHHE 2 1.6,2.1 1.5,2.9,3.2
MPaKTUYECKOe |ypaBHEHU AJIEKTPOHHOTO OajaHca.
3aHATHE
Tema 1.7 1.7. MeTa/uibl 1 HEMETAJLJIBI. 24
3anstue 1.7.1 |Metaiibl: cTpoeHUE, CBONCTBA, IPUMEHEHHUE. DIEKTPOXUMUUECKHI 2 1.6,2.1 1.9,2.3,3.2
Teopus P HANIPSHKEHUN METAIJIOB.
3anstue 1.7.2 |lllenoynbie MeTaIIBI: CBOMCTBA M MPUMEHEHHE. 2 1.6,2.1 19,24,32

TEOPHSI
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3anstue 1.7.3 |ANrOMUHUIN: CBOKWCTBA M MPUMEHEHHE. AM(POTEPHOCTh OKCHA 1 2 1.6, 2.1 1.9,2.9,3.2
TEeOpHst TUAPOKCH]IA aTFOMUHHUS.
3anstue 1.7.4 |Metamisl 1 CIIaBbl, HCTIOIB3YEMbIE B aBHA - pakeTocTpoeHuu. CruiaBpl| 2 1.6,2.1 1.14,2.4,3.2
TEOpUst C TUTAHOM, TOPUEM U LIUPKOHHUEM.
3anstue 1.7.5 |O06mue cnocoOb! MOTyYeHUsS METAIUIOB (TTUPO, THAPO, 2 1.6,2.1 1.14,2.4,3.6
Teopus aNeKTpoMeTauTyprus). I[[pon3BoaACcTBO UyryHa U CTaj.
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, METAIITMYECKUE TTOKPBITHSI, OKCHIUPOBAHKE, BOPOHEHUE
3anstue 1.7.7 |HemeTamwisl: raqoreHsl, a30T, KUCIOPOI: OCOOCHHOCTH CTPOCHHS 2 1.5,2.1 1.9,2.3,3.2
TEOpUst aTOMOB, CBOWCTBA.
3anstue 1.7.8 |[Hemeramsl: yriepoa, 60p 0coOOEHHOCTH CTPOSHHS aTOMOB, CBOMCTBA. 2 1.5,2.1 1.9,2.3,3.2
Teopus
3anaTtue 1.7.9 |O600111eHNE 3HAHNH XUMHYECKUX CBOMCTB HEMETAJIJIOB M HX 2 1.5,2.1 19,29,32
TeopUs COEMHEHHUIA.
3anstue 1.7.10 |[KoMno3uinoHHbIe MaTepUalibl: CBOMCTBA, CIOCOOBI MOTYYCHHUS. 2 1.6,2.1 1.13,2.4,3.6
TEOpUst
3anstue 1.7.11 |KomMno3umoHHble MaTepuanbl, IPUMEHEHHE. 2 1.6,2.1 1.13,2.4,3.6
Teopus
3anstue 1.7.12 |3aueTHoe 3ansATHe 110 pazaeny Nel "OOmas u HeopraHuueckas XuMus'". 2 1.6,2.1 19,29, 3.6 1.5,1.6,2.1
TEeOpHst
Paznen 2 Opranuveckasi XumMust 66
Tema 2.1 2.1. OcHOBHbBIE NMOHATHUS OPraHUYECKOH XMMHUM U TeOpusi CTpoeHuss | 6

OPraHMYeCcKHUX COeHHEHUI.
3ansrtue 2.1.1 |IIpenmer oprannueckoit xumuu CpaBHEHHE OPraHUYECKUX BEILIECTB C 2 1.1,2.6 1.5,2.9,3.1
Teopus HEOPraHUYECKUMHU.
3ansarue 2.1.2  |IIpenmMer u 3agaun opranuueckoil xumuu. Teopus ctpoenus A.M. 2 1.1,2.2 1.5,2.9,3.1
TeopHs Bbytneposa. M3oMepus 1 ©130MepHI.
3auarue 2.1.3 |DnekTpoHHAsA MPUPOJA XUMUYECKUX CBSI3€ B OpPraHMYECKUX 2 1.2,2.1 1.9,2.9,3.2
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Teopus

COCIUHCHUAX.

Tema 2.2 2.2. lIpenesibHbIE YIJIEBOAOPO/bI.
3anstue 2.2.1 |AJIKaHBbI: 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE, HOMEHKIIATYpa. 1.2,2.1 1.9,2.9,3.2
Teopus
3anstue 2.2.2 |AJKaHbI: CBOMCTBA, MPUMEHEHHE. [ OMOJIOTH U M30MEpHI AIKAHOB 2 1.6,2.1 1.9,2.9,3.2
Teopus
3anstue 2.2.3 |BpimonHeHune yrpakHEHHI Ha COCTABICHUE CTPYKTYPHBIX (OPMYIT 2 1.5,2.6 1.9,2.9,3.2
NPaKTUYECKOEe |M30MEepOB M Ha3BaHUH M0 CUCTEMATUYECKONH HOMEHKJIATYpeE,
3aHsTHE cocTaBiieHHe (OpMyII IO HA3BAHHSIM.
Tema 2.3 2.3. HenpeneJsibHbIE YIJ1€BOIOPOABI. 16
3anstue 2.3.1 |AnKeHbl: HOMEHKJIATypa, CBOICTBa, MoylyueHue. Peakuus 2 1.1,2.6 1.7,2.3,3.2
Teopus nosmmepusanuu. IIpasuno B.B. MapkoBHukoBa
3anstue 2.3.2 [Knaccudukanms peakuuii B opraHnueckoi xumuu. Peakunn 2 1.1,2.1 1.9,2.3,3.2
TEOpHsI NPUCOETUHEHNUS (TUAPUPOBAHHUS, TATIOT€HUPOBAHMS,

T'UJIpOTaJIOr€HUPOBAaHMSI, THApaTaluK). Peakiiuu oTuienyieHus

(lernapupoBaHusl, JETUAPOraAIOTeHUPOBAHNUS, IeTHPATALINHN).

Peakuuu 3amenienus. Peakiuu nsomepusamnuu.
3anstue 2.3.3 |AnkaaueHbl: HOMEHKIIATypa, crpoeHue. Kayuyku. Bynkanuszanus 2 1.1,2.6 1.13,2.3,3.1
TEOpHs KayuykKa.
3anstue 2.3.4 |Pe3uHa u pe3uHoTeXHUYECKUE n3nenus. CBoCTBa pe3UHBI. 2 1.7,2.6 14,2.3,3.1
Teopus ABHaINHEBMaTUKU, MATKUE TOIUITMBHBIEC OAKH.
3ansarue 2.3.5 |AJIKUHBI: HOMEHKJIATypa, CBOMCTBA, MOJyYEHUE 2 1.1,2.6 1.7,2.3,3.2
Teopus
3anstue 2.3.6 |ApoMaTuueckue yriieBoaoposl (apeHsl). beHszon u ero romosoru. 2 1.1,2.6 1.14,2.4,3.5
TEOpHs Tomyon: cBolCTBa, IPUMEHEHHE.
3anstue 2.3.7 [Hedtb: coctaB u cBoiicTBa. [Iporieccsl NpOMBINIIEHHON epepadoTKU 2 1.7,2.6 1.14,2.4,3.3

Teopus

He(TU: KPEeKUHT, pupopMuHr. OKTaHOBOE, IETAHOE YHCIIA.
ABHAIMOHHBIEC OEH3UHBI.
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3anstue 2.3.8 |HaxoxaeHne mpakTHUECKOro BbIX0/1a MPOAYKTa peakiuu (perieHme 2 1.1,2.5 1.9,2.9,34 1.1, 1.7, 2.6
MPaKTUYECKOE |TUIIOBBIX 3aja4).

3aHATHE

Tema 2.4 2.4. Kuciopoacoaepskamme yrieBoJA0poabl. 22

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

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

3anstue 2.4.3 |Anbpaerubl, KETOHBI: HOMEHKJIATypa, CBOMCTBA, TPUMEHEHHE. 2 1.6,2.3 14,29,3.5
TEOpUst

3anstue 2.4.4 |DeHoabl: HOMEHKIATYPA, CBOMCTBA.IPUMEHEHHE. 2 1.6,2.3 1.14,2.3,3.5
Teopus

3anstue 2.4.5 |l[Ipumenenue ¢peHosia Ha OCHOBE CBOMCTB: (heHOIOpMaIIbIeTHIHBIC 2 1.6,2.3 1.7,2.4,3.5
Teopus cmoutbl. Kiielt 1 repMeTusupyroiie MaTepuaibl B aBHACTPOSHUN

3anstue 2.4.6 |KapOoHOBBIE KMCIOTHI: HOMEHKJIATypa, CBOMCTBA, IPUMEHEHHE 2 1.6,2.3 1.5,2.9,3.3
TEOpUst

3anstue 2.4.7 |Cnoxsble 3¢upbl: HOMEHKIATYpa, CBOWCTBA, TPUMEHEHHE. 2 1.6,2.3 1.9,2.4,3.3
Teopus

3anstue 2.4.8 |BpinosHeHre yIpa)KHEHU Ha COCTABIICHUE LIEMIOYEK TPEBPAILICHU. 2 1.6,2.3 1.9,2.3,3.3
MPaKTUYECKOe

3aHATHE

3anstue 2.4.9 [JKupsl, kak Onooprannuyeckue Beniectsa. CpaBHEHHE COCTaBa U 2 1.6,2.3 1.9,2.9,33
TEOpHs CBOMCTB PaCTUTEJIBHBIX U )KUBOTHBIX KHPOB.

3ansarue 2.4.10 [HatypanbHble 1 HCKyCCTBEHHBIE KUPbl. COBPEMEHHBIE TEXHOJIOTUU 2 1.6,2.3 1.5,2.3,3.1
TEOpHst MOJTYYEHUSI UCKYCCTBEHHBIX KUPOB.

3anstue 2.4.11 |MbLna: TBepAbIC U XKUAKUE: CBOMCTBA, TpuMeHeHne. COBpeMEeHHbIE 2 1.6,2.3 1.7,2.3,3.1 1.6,2.3
Teopus MOIOIIIHME CPEJICTBA.

Tema 2.5 2.5. YriieBoabl. 4

ctp. 16 u3 48




3ansTtue 2.5.1 |YriaeBoabl: MOHOCaXapu bl IUcaxapu bl (T0Ko3a, pudo3a, caxaposa). 2 1.2,2.7 1.5,2.4,3.6
Teopus
3anstue 2.5.2  |[lonucaxapuasl (kpaxmadi, nemnono3a). [IpoBenenue kaueCTBEHHbBIX 2 1.2,2.7 1.9,2.9,3.3,3.5
Teopus peakuui.
Tema 2.6 2.6. A3oTcoaep:kainiue yrjieBog0po/bl.
3anstue 2.6.1 |AMUHBL: IEpBUYHbIE, BTOPUUHBIE, TpeTUYHbIE. [ [prMeHeHne aM1HOB. 1.2,2.7 14,2.4,34
Teopus AHWINH.
3anstue 2.6.2 |AMuHOKUCIOTHL. benku. LIBeTHBIE peakiuu OenKoB. 2 1.2,2.7 1.7,2.3,3.4,3.6
MPAKTHYECKOE
3aHATUE
Tema 2.7 2.7. CuHTeTHYeCKHE BHICOKOMOJIEKYJISPHbIE COCANHEHUSI
3anstue 2.7.1 |IlonmuMepsl U CHHTETUYECKHUX BOJIOKHA: CBOMCTBA, MOJIyYCHHE, 1.6,2.7 1.14,2.4,3.3
Teopus MIPUMEHEHUE.
3anstue 2.7.2 |PopMupOBaHUE NOHATHS YKOJIOTMUECKOH KyJIbTyphl. Mirpa — KOHKypC 2 1.6,2.7 1.14,2.3,3.6
Teopus MIPOEKTOB «DKOIEUCTBUE.
3ausarue 2.7.3 |PopmMupoBaHHE HOHATUS IKOJIOTHUECKON KyIbTypbl. Irpa — KOHKYpC 2 1.6,2.7 1.14,2.9,3.6
Teopus IIPOEKTOB «DKOJEHCTBUE.
3anstue 2.7.4 |3auetHoe 3aHsTHE. O0O0OIIEHNE 3HAHUM 110 OPTAaHUYECKON XUMUH. 2 1.6,2.3 19,24, 3.1 1.2,1.6,2.2,2.5,
Teopus 2.7
TemaTnka caMmoOCTOATEIBHBIX padoT

Howmep no Bun (Ha3BaHUE) CaMOCTOSATENHHON pabOThHI O0bem

HOPSAIKY 4acoB
1 OcCHOBHBIE 3aKOHBI XUMUHU 2
2 Omnpenesnenue 3J€MeHTa 110 €ro MIEKTPOHHOI Gopmyie 2
3 HNoHHas u KoBaJleHTHAsA XUMUYECKHUE CBA3U 2
4 3anonHeHne TabIHIIBI ¢ IPUMEPAMHU TOMO, TETEPOTeHHBIX CMecei 2

BCHICCTB, UCIIOJIb3YCMBIX OMaA.
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[IpoBeneHue nomMaIIHero SKCIEepUMEHTa MO MPUTOTOBIICHUIO
HACBIIICHHBIX, MEPECHIIIICHHBIX U HEHACHIIICHHBIX PACTBOPOB
(M3yueHue TEOPETUYECKOTO MaTepuaa)

IIpoBeneHue 1OMAIHErO SKCIEPUMEHTA: BBIPALIUBAHUE KPUCTAIIIIOB U3
pPacTBOPOB UX COJIEH (IPUTOTOBJIEHUE HACHIIIEHHBIX,
[IEPEHACHIILIEHHBIX PaCTBOPOB

[TpoBeneHue nOMaIIHEro YKCIIEPUMEHTA: BRIPALTUBAHUE KPUCTAIUIOB U3
PacTBOPOB X COJICH (TTOATOTOBKA OTYETA).

Omnpenenenue ¢ NOMOIIbIO MHAUKaTOpa pH pacTBopa oBoieit
(IpUrOTOBJICHHUE IIKAJIBI HHAUKATOPOB).

Omnpenenenue ¢ NoMoIbI0 HHAUKaTopa pH pacTBopa oBoIei (OMbITHI)

Onpenenenue ¢ NoMolblo HHANKaTopa pH pacTBopa oBoniei
(moAroTOBKa OTYETA).

11

CocraBneHue ypaBHEHUN OKUCIUTEIBHO ~-BOCCTAHOBUTEIHHBIX
peaxkiuii METOJ0M AJIEKTPOHHOTO OalaHca.

12

[ToaroToBuTh CoOOIIEHUE HA TEMY: «MeTabl U CILJIaBbl,
HCIOJIb3YEMBIE B aBHA - PAKETOCTPOEHHHU. CIUIaBbl C TUTAHOM, TOPUEM
U IUPKOHUEMY (M3yUYCHHE JIUTEPATYPhl IO JaHHOMY BOIIPOCY)

13

[ToaroToBuTh COOOIIEHUE HA TEMY: «MeTaIbl U CIIJIaBhl,
UCIIOJIb3YEMBIE B aBHA - PAKETOCTPOCHHH. CIUIABBI C TATAHOM, TOPUEM
U [IUPKOHKEM» (TIOATOTOBKA COOOIIEHUS).

14

Hamnucanue rpynmnoBoro MuH#- rnpoekra: «KoMmno3uimonHeie
Matepuaibh» (Bbioop KM, nusyuenue nutepatypsl, GopMUpOBaHHE
KOMaH/IbI).

15

Hammcanne TpynmoBOro MMUHHU - IIPOCKTA: «KOMHOSI/IHI/IOHHBIG
MaTepuruajib» (BLIHOHHGHI/IC 3agaHusd - HpI/IJIaFaCTCﬂ).

16

Tunsl TOpUANU3ANKS aTOMa YTIepoa B YIIIEBOAOPOIaX

17

Cocrasiienue GopMyJI IO Ha3BaHUSIM
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18

HpI/IMeHeHI/Ie aJIKaHOB

19 Tunel XMMUUECKHUX pPEAaKLIUHA B OPraHUYECKUX COCIUHEHMSIX

20 ITonroroBka coobmienus o reme: «lIpuMeHeHne pe3nHOTEXHNYECKUX
U3/l B aBUa, MAlIMHOCTPOEHUI» (U3Y4YEHUE JIUTEPaTyphl).

21 ITonroroBka coobuienus no teme: «lIpumMeHeHne pe3nHOTEXHUYECKUX 2
U3JIeUH aBUa, MallIMHOCTPOEHUMW» (TIOATOTOBKA COOOIIEHMSI TN
Ipe3eHTalH, T0A00p BUAEPOIUKOB).

22 Bnusinue apeHOB Ha CBOMCTBAa aBTOMOOUIIBHOTO TOIIMBA

23 ITonroroBka coobmennii Ha Temy: "IIpupogHble ra3sl U UX
UCIOJIb30BaHUE B OPraHUYECKOM CHHTE3€

24 [ToaroroBka KOJJIEKTUBHOM Mpe3eHTAlMU Ha Temy: " Moii 1ocyr». 2

25 Hcnonp30BaHne apoMaTHYECKHUX YIJIEBOJOPOIOB B IIPOMBILUIEHHOCTH 2

26 [ToaroToBUTH COOOIIEHUE O BIUSHUH HA OPraHU3M (eHoa. 2

27 [ToaroToBUTH COOOIIEHUS 00 MCIIOIB30BAHUH CIIOKHBIX 3(UPOB, 2
CIIMPTOB, )KUPOB B KOCMETHUYECKOM MPOMBILIIIEHHOCTH.

28 CocTaBUTh CPaBHUTEIBbHYIO TAOIHUILy COCTABA U CBOMCTB KUJIKUX U 2
TBEPJIBIX JKUPOB

29 OnpenenuTth KpaxMai B TPOIyKTax MUTaHUS (KaueCTBEHHAs peaKITUs 2
Ha KpaxMain).

30 [ToaroroButk coobIeHUs Ha TeMy: "Poib aMHHOKHUCIIOT B 2
NoJIep>)KaHUM UIMMYHUTETA YesoBeka'.

31 MUHHU-TIPOEKT IO IKOJIOTUH «ITO 5 MOTY...» (BBIOOp 3alaHUH, 2
MMOCTaHOBKA 1IEJTH, TIOJI00P JTUTEPATYPHI)

32 MUHHU-TIPOEKT IO SKOJIOTUH «ITO 5T MOTY...» paboTa HaJl MHUHH- 2
IIPOEKTOM (aHKETHPOBAHHE, WM ITOATOTOBKA NIPE3EHTALNH,
MaTepHuasoB JIJisl 3aIIUTHI)

33 MUHHU-TIPOEKT TI0 IKOJIOTHH «ITO 5 MOTY...» (3a11uTa) 2
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BCEI'O: | 210

TemaTuka HHAUBUAYAJIBbHBIX IIPOCKTOB

. Bmusinue PH cpensl Ha poct pacTeHui

. 17102[ B Hallled >KU3HU

. Kax onpenenuts kauectBo mena?
. MopoxeHoe: eCTh WIN HE €CTh?

. Onacuele BE€IICCTBA B MOEM JOMCEC

0N DNk W

—_
S O

. IlmacTukoBBIE OKHA: 32 U MMpOTHUB

—_
W N =

. [IpoTrBOMHEKIINOHHBIE CPEICTBA

—_—
[N

. CocoObI 3aIIUTHI METAJUIOB OT KOPPO3UHU

. KOMHOBI/IHI/IOHHBIC MaT€purajbl B aBUACTPOCHUN U MAIIMHOCTPOCHUHN

. BeipanuBanue kpucTajiioB U3 pacTBOPOB COJIEH
. Koka-kona, @anta, CipaiiT Bpea win nojn3a?

. Omnpenenenue kauecTBa NPOAYKTOB MUTaHUs ( MOJIOKA, Msica, HATYpalIbHOTO MENA)

. CimaBeI B ABHACTPOCHUHU U MAILIMHOCTPOCHUU

. [IpakTHyeckoe NpUMEHEHNE IEKTPOIN3a: TalbBAHOIIACTHKA, TaJIbBAHOCTET U, paUHUPOBAHHUE
. [IpupogHBIE HICTOYHUKH YTIIEBOJOPO/IOB U MEPCIEKTUBHI pa3BUTHs He(TenepepadaThIBaroOIIeii MPOMBIIUIEHHOCTH

2.3. CBs3b ANTAKTHICCKUX CAINHUI C MPEAMETHBIMMU pPE3yJibTaTaMU

IIpeameTHbIe pe3yJIbTATHI

JInpakTnyecKkue eTMHUIIbI

HNnaexcesl TeM 3aHATHI

3.1 chopMHUPOBAHHOCTH NIPEICTABICHUN O
MECTE XMMHHU B COBPEMEHHON HAay4YHOU
KapTUHE MUPA; IOHUMAaHHUE POJIA XUMUU B
dbopMHpOBaHUHU KPYTO30pa U
(GyHKIHOHATBHOM IPAaMOTHOCTH YeJIOBEKa
JUISl PEIICHUS TPAKTUYECKUX 3a/1a4;

1.3 OcHOBHBIE 3aKOHBI XUMHU: 3aKOH
COXpPaHEHHUSI MACCHI BELIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIIECTB,
[lepnonnueckuii 3axon [[.1. Menneneena;
TEOpHs CTPOCHHUS OPraHUYECKUX
COE€IMHEHUN

1.1.1

2.1 Onpenensars: BaIGHTHOCTb U CTETIEHb
OKHUCJICHHS] XUMUYECKUX PJIEMEHTOB, TUI
XUMHUYECKOU CBA3U B COCTUHEHUSIX, 3aPsiT

1.1.1
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MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOMN PEIIETKH,
XapakTep Cpebl B BOJHBIX PACTBOPAX,
OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPBI
Y TOMOJIOTH IIPUHAIJICKHOCTh BEIIECTB K
pPa3HBIM KJ1aCCaM HEOPraHUYECKUX U
OPraHUYECKUX COCAUHEHUN; XapAKTEP
B3aHMHOTI'O BJIIMSIHUSL aTOMOB B MOJIEKYJaX,
THUIIbl PEAKLIUI B HEOPTaHUYECKON U
OpraHUYECKON XUMUU

1.4 OcHOBHBIE TEOPUH XUMHH; CTPOCHUS
aToMa, XMMHUUYECKOM CBSI3H,
3JIEKTPOJIMTUYECKON AUCCOLMALIAN, KACIIOT
Y OCHOBAHHUM, HEOPTAHUYECKUX U
OpPraHUYECKUX COCIMHCHUN

1.5.7

2.3 OOBACHATH: 3aBUCUMOCThH CBOMCTB
HEOPTraHMYECKUX U OPTaHUYECKUX BEIESCTB
OT MX COCTaBa M CTPOCHHUS, TPUPOIBI
XUMUYECKOU CBSA3M, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUN peaKUK OT Pa3InUHbIX
(dakTopoB

1.5.7,2.4.10,2.4.11,2.7.4

1.1 Poap XUMHU B €CTECTBO3HAHUU, €€ 2.1.1,2.1.2,2.3.3
CBSI3b C IPYTUMH €CTECTBEHHBIMU

HayKaMH, 3HaUYCHHUE B )KU3HU

COBPEMEHHOI'0 O0IIeCTBa

2.6 Ha3piBaTh: N3yUyeHHbIE BEIIECTBA IO 2.1.1,2.3.3,2.34
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«TPUBHAIIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIaTypaMm

2.2 XapakTepu3oBarth: S-, p-, d-3JI€MEHTHI
10 UX noJioxkeHwuto B [lepuoanueckon
cucreme [[.U. MenneneeBa; ctpoeHue u
CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTaHUYECKUX
COE€IMHEHUN

2.1.2

1.7 IlpupoHble UCTOYHUKU
YTJIEBOJIOPOJIOB U CLIOCOOBI UX
nepepadoTKu

234

1.6 BemecTBa 1 MmaTepualibl, LIKPOKO
UCIIOJIb3YEMbIC B MPAKTHUKE: OCHOBHBIE
METaJIJIbl U CIJIaBbl, MUHEPAJIHHBIC
KHUCJIOTHI, II€JI0YH, KOMITIO3UITMOHHBIE

MaTCpHraJibl; : IIPCACIBbHBIC, HCIIPCACIbHBIC

YTJIE€BOAOPO/Ibl, ApOMAaTUYECKHE,
KHCIIOPOJCOIEpKAIIME, a30TCOAEPIKALNE
OpraHUYeCKUEe COCTUHEHHUS], IPUPOTHBIE U
CUHTETHUYECKHE BHICOKOMOJICKYIISIPHBIC
COEMHEHUS

24.10,24.11,2.7.4

3.2 BJaJieHHE OCHOBOIIOJIAralOIIMMHU
XUMHUYECKUMHU TOHSITUSIMU, TEOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TMOJb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

1.3 OcHOBHBIC 3aKOHBI XUMHU: 3aKOH
COXpPaHEHMSI MaCChl BEILIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIICCTB,
ITepnonnueckuit 3axon J[.11. Menneneesa;
TEOPHS CTPOCHUS OPraHUYECKUX

1.2.1,1.2.3
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COE€IMHEHUU

2.1 OnpenensaTh: BaJICHTHOCTh U CTETICHb
OKHUCJICHHS] XUMUYECKUX 3JIEMEHTOB, TUII
XUMHUYECKOU CBSI3U B COCIUHEHUSX, 3aPsi]L
VOHA, IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOM PEIIETKH,
XapaKkTep Cpebl B BOJHBIX PaCTBOpPaXx,
OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPBI
¥ TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
pa3HBIM KJ1acCaM HEOPraHUYECKUX U
OPraHUYECKUX COCMHEHUN; XapAKTEP
B3aHMHOTO BJIIMSIHUSI aTOMOB B MOJIEKYJaX,
THUIIBI PEAKIIMI B HEOPTAHUYECKOU 1
OpPraHUYE€CKON XUMUU

1.2.1,1.3.1,1.3.3,1.34,1.3.5,1.3.6, 1.6.1,
1.6.2,1.6.3,1.7.1,1.7.2,1.7.3,1.7.4, 1.7.7,
1.7.8,1.7.9,2.1.3,2.2.1,2.2.2,2.3.2

1.2 Baxneime XuUMHISCKUE MOHSTHUS:
BEIIICCTBO, XUMHUYCCKUIN SJIEMCHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paaukai, aTOMHbIE S-, p-, d-opOurtanu,
XAMUYECKas CBSA3b, BAJICHTHOCTD, CTCIICHD
OKHUCIICHHUSI, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB
JTHCTIEPCHBIE CUCTEMBbI, HICTUHHBIC
PaCTBOPBI, JIEKTPOIUTHUECKAS
JTUCCOITHAIINS; aJUTOTPOIHUS, THOPHIN3AIIHS
opOuTaJe, MPOCTPAaHCTBEHHOE CTPOCHUE
MOJICKYI

1.2.2,1.3.1,1.3.3,1.3.4,1.3.5,1.3.6,2.1.3,
2.2.1
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2.2 XapakTepu3oBarh: S-, p-, d-27I€MEHTHI
10 UX MoJIoKeHuto B [lepuoauueckon
cucteme .. MenaeneeBa; ctpoeHue u
CBOMCTBA OCHOBHBLIX KJIaCCOB
HEOPraHUYECKUX U OPTraHUYECKHUX
COCIMHEHUU

1.2.2,1.2.3

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

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
XUMHYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHAYECKOUN PEaKIIUK OT Pa3InIHbIX
¢dakTopoB

1.5.1,1.52,153,154,15.5

1.6 BemiecTBa 1 MmaTepualibl, LIKPOKO
UCIIOJIb3YEMbI€ B MPAKTUKE: OCHOBHBIE
METAJLJIbI U CIUIaBbl, MUHEPATIbHbIE
KHUCJIOTHI, IIEJI0YU, KOMITO3UIIMOHHBIE
MaTepuabl; : peaeabHbIE, HEMPEACIbHBIC
YTJIEBOJIOPO/Ibl, aPOMATUYECKHE,
KHCIIOPOCOIEpKAILNE, a30TCOAECPKAIIIE
OpraHUYECKUE COEIUHEHHUS], IPUPOTHBIE U
CUHTETUYECKHE BEICOKOMOJIEKYJIISIPHBIC

1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3, 1.7 4,
222
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COEIUHEHUSI

1.5 Knaccuduxaiuo 1 HOMEHKIATYpy
HEOPraHUYECKUX U OPTaHUYECKUX
COCIMHEHUN

1.7.7,1.7.8,1.7.9,2.2.3

2.6 Ha3piBaTh: M3y4YEHHBIE BELIECTBA IO
«TPUBHAJIIBHOW» WJIA MEXIYyHAPOAHON
HOMEHKJIaTypaMm

223,231,235

1.1 Posip XMMHH B €CTECTBO3HAHHUH, €€ 2.3.1,2.3.2,2.3.5
CBSI3b C APYTUMHU €CTECTBEHHBIMU
HayKaMH, 3HaUCHUE B )KU3HU
COBPEMEHHOT'0 00IIeCTBa
3.3 BlIaJicHHE OCHOBHBIMHM METOIaMH 1.2 Baxneine XUMHUYSCKUE MOHSITHUS: 1.3.2,25.2
HAay4YHOT'O NTO3HAHUS, UCTIOIb3YEMbIMU B BEIISCTBO, XUMUYCCKHI 3JICMEHT, aTOM,
XUMHU: HAOJIIOJICHKE, OIIMCAHMNE, MOJIEKYJIa, MacCa aTOMOB U MOJIEKYJI, MOH,
M3MEpEHHE, IKCIIEPUMEHT; YMEHHUE paauKai, aTOMHBIC S-, p-, d-opOuTainu,
o0pabaThIBaTh, OOBSICHATH PE3yJIbTAThI XHMHUYECKas CBSA3b, BAJICHTHOCTD, CTCIICHb
MIPOBEJICHHBIX OMBITOB U JICJaTh BHIBOJIbI; |OKMCJIEHMS, MOJIb, MOJISIpHAs Macca,
TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh MOJISIPHBIN 00BEeM ra3000pa3HBIX BEIIESCTB
METO/Ibl IO3HAHUS TIPU PEIICHUHN JMCTIEPCHBIE CUCTEMBbI, UICTUHHBIC
MPAKTUYECKHUX 3a]aY; PacTBOPBI, JICKTPOJIUTHUECKAS
JUCCOIMALINS; aJUTOTPOIHUS, THOPUAN3ALIMS
opOuTaseil, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJI
2.1 Onpenensts: BAJICHTHOCTh U cTeneHs |1.3.2

OKHUCJICHHUA XUMHYCCKHUX 3JICMCHTOB, THUII
XUMHYECKOM CBSI3U B COCOINMHCHUAX, 3aps
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MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUTMYECKOMN PEIIETKH,
XapakTep Cpebl B BOJHBIX PACTBOPAX,
OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPBI
Y TOMOJIOTH IIPUHAIJICKHOCTh BEIIECTB K
pPa3HBIM KJ1aCCaM HEOPraHUYECKUX U
OPraHUYECKUX COCAUHEHUN; XapAKTEP
B3aHMHOTI'O BJIIMSIHUSL aTOMOB B MOJIEKYJaX,
THUIIbl PEAKLIUI B HEOPTaHUYECKON U
OpraHUYECKON XUMUU

1.7 IlpupoaHble HCTOYHUKU 2.3.7
YTJIEBOJIOPOJIOB U CIIOCOOBI X

nepepadoTKu

2.6 Ha3bIiBaTh: M3yUECHHBIE BEIIECTBA 110 2.3.7

«TPUBHAIIBHON» HIIA MEXKIyHAPOIHOU
HOMEHKJIaTypam

1.6 BemecTBa 1 MmaTeprualibl, LIAPOKO
WCIIOJIb3YEMbI€ B TPAKTUKE: OCHOBHbIE
METaJUIbl U CIJIaBbl, MUHEPAJIbHBIC
KHUCJIOTBI, 111€JI0YU, KOMIIO3UIITUOHHBIE
MaTepualbl; : IpeAeiibHbIC, HENPEAEIbHbIC
yTIIE€BOJOPO/Ibl, ApOMATUYECKUE,
KHUCIIOPOCOIepKaIllie, a30TCOACpKAIIIIE
OpraHUYeCcKUEe COCTUHEHHUS, IPUPOHBIE U
CUHTETUYECKHE BHICOKOMOJICKYJISIPHBIC
COCMHEHUS

24.1,24.2,24.6,2.4.7,2.4.8,24.9,2.7.1
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2.3 OOBACHATH: 3aBUCUMOCThH CBOMCTB
HEOPTraHMYECKUX U OPTaHUYECKUX BEIESCTB
OT MX COCTaBa M CTPOCHHUS, IPUPOJIBI
XUMUYECKOM CBS3H, 3aBUCHUMOCTh CKOPOCTH
XUMHAYECKOUN PEaKIUU OT Pa3InyHbIX
(dakTopoB

24.1,2.42,2.4.6,24.7,2.48,2.4.9

2.7 OcymiecTBISATh: CAMOCTOSITEIbHBIN
MOMCK XUMHYECKON MH(pOpMAITUH C
WCITOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB
JUTSI: TIOHMMAaHMS TJ100aJIbHBIX MPo0JIeM,
CTOSIIIIUX TIEPE]T YEITOBEUCCTBOM:
AKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; O0OBICHCHHUS XUMHUYECKHIX
SIBJICHHH, TIPOUCXOJISIINX B IPUPOE, OBITY
¥ Ha pou3BojicTBe. Kputnuecku
OIICHUBATh JOCTOBEPHOCTh XUMHUUYECKOU
nH(}OpMaIUH, TOCTYMAOMICH U3 Pa3HBIX
HCTOYHHUKOB

25.2,2.7.1

3.4 chopMHUPOBAHHOCTH YMEHHS 1aBaTh
KOJIMYECTBEHHBIE OLICHKH U MPOBOJUTH

pacyeTsl 0 XUMHUYECKUM (popMysiam U

YpaBHEHUSIM;

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

1.1.2

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

1.1.2
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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

1.4 OcHOBHBIE TEOPUH XUMHH; CTPOCHUS
aToMa, XMMHUUYECKOM CBSI3H,
3JIEKTPOJIMTUYECKON AUCCOLMALIAN, KACIIOT
Y OCHOBAaHU, HEOPTaHUYECKUX U
OPraHUYECKUX COCIUHECHUM

1.4.1,14.2,143,1.44,14.5,1.5.6,1.5.8

2.4 Habmronats, pUKCUpPOBATH U
OIHCHIBATH PE3yIbTATHI MPOBEACHHOTO
AKCIIEPUMEHTA

1.4.1,14.2,1.43,1.44

2.5 IIpoBoguTk pacuetsl o xumuueckum  |1.4.5,1.5.8,2.3.8
dbopMysam U ypaBHEHUSIM peaKIuit
2.3 OOBSICHSATB: 3aBUCUMOCTb CBOMCTB 1.5.6

HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB
OT MX COCTaBa U CTPOCHHUSI, IPUPOLBI
XUMHYECKOM CBA3H, 3aBUCHUMOCTb CKOPOCTH
XUMHAYECKON PEAKLIUH OT PA3JINYHBIX
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(dakTopoB

1.1 Posp XMMHH B €CTECTBO3HAHHUH, €€
CBSI3b C JIPYTUMH €CTECTBEHHBIMHU
HayKaMH, 3HaUYCHHUE B )KU3HH
COBPEMEHHOT'0 O0IIeCTBa

2.3.8

1.2 Baxnelme XUMUYECKUE MMOHATHUS:
BEIIECTBO, XUMUUYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH,
paaukai, aTOMHEIE s-, p-, d-opOuTanm,
XUMUYECKas CBsI3b, BAJICHTHOCTH, CTCTICHD
OKHUCJICHUSI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBII 00BEM Ta3000pa3HBIX BEIIECTB
JTUCTIEPCHBIE CUCTEMBI, ICTUHHBIE
PacTBOPBI, IEKTPOIIUTHYECKAS
JUCCOLIMAIINS; AJUTOTPONUs, THOPUIN3aLIUs
opOuTanei, NpoCcTpaHCTBEHHOE CTPOEHUE
MOJICKYJT

2.6.1,2.6.2

2.7 OCylIeCTBIATh: CAMOCTOSATEIIbHBIM
OMCK XUMHYECKON MH(POpMAITUH C
WCITOJIb30BAaHUEM Pa3JIMUYHBIX UCTOYHUKOB
JUIS: TIOHUMAaHMS TJI00AIbHBIX MPOOIIeM,
CTOSIIIIMX TIEPEJT YSITOBEUCCTBOM:
AKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; O0BSICHCHHUS] XUMHUYECKHUX
SIBJICHHH, TIPOMCXO/ISIINX B IPUPOIE, OBITY
¥ Ha mpou3BojicTBe. Kpurnuecku

2.6.1,2.6.2
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OIICHUBATh JIOCTOBEPHOCTh XUMUYECKON
uH(OpMaIK, MOCTYMAONIEH U3 pa3HbIX
HCTOYHUKOB

3.5 BIajicHHE MMPaBUIIAMH TEXHUKH
0€30MacHOCTH MPHU UCIIOJIb30BAaHUU
XUMHYECKHUX BEILECTB;

1.6 BemiecTBa 1 MmaTepualibl, HIUPOKO
UCIIOJIb3yEMbIE B ITPAKTUKE: OCHOBHBIE
METaJIJIbI U CIUIaBbI, MUHEPAIHHBIC
KHCJIOTBI, IIEJI0YH, KOMIIO3UIIHOHHBIE
MaTepualbl; : IpeAe/ibHbIC, HEPEICIbHbIC
YTJIEBOJIOPO/Ibl, apOMATHYECKHUE,
KHUCJIOPOJICOJIEpKAIIUE, a30TCOACPIKAIIIHE
OpTraHUYECKUE COCTUHEHHUS, TPUPOTHBIE U
CUHTETUYECKHE BHICOKOMOJICKYJISIPHBIC
COEIMHEHHUSA

1.7.6,2.4.3,2.44,2.4.5

2.1 Onpenensars: BAJICHTHOCTh M CTETICHb
OKHCJICHHUS XUMHUYCSCKHUX DJIEMEHTOB, THII
XUMHUYECKOU CBSI3U B COCTMHEHUSIX, 3aPs]T
MOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TUI KPUCTAJTMYECKON PEIIETKH,
XapakTep cpeibl B BOAHBIX pacTBOpax,
OKHUCIIUTENIb U BOCCTAHOBUTEb, | U30MEPHI
Y TOMOJIOTY IPUHAJICKHOCTh BEIIECTB K
pPa3HBIM KJ1accaM HEOPraHUYECKUX U
OPTraHUYECKUX COCJTMHEHUM; XapaKTep
B3aUMHOTI'0 BJIIMSIHUSI aTOMOB B MOJIEKYJIax,
THUIIBbI PEAKLIUI B HEOPTaHUYECKON U
OPraHUYECKON XUMUH

1.7.6
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1.1 Posip XMMHH B €CTECTBO3HAHHH, €€ 2.3.6
CBSI3b C IPYyTUMH €CTECTBEHHBIMHU

HayKaMH, 3HaUYCHHUE B )KU3HU

COBPEMEHHOI'0 O0IIeCTBa

2.6 HazpiBath: n3yuyeHHsle Bemecra no  |2.3.6

«TPUBHUAJILHOMN» WM MEXIAYHAPOIHON
HOMEHKJIaTypaMm

2.3 OOBACHATH: 3aBUCUMOCThH CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKUX BEIESCTB
OT MX COCTaBa M CTPOCHHUS, IPUPOIBI
XUMUYECKOU CBSA3H, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUN peaKUu OT Pa3InUHbIX
(dakTopoB

243,244,245

1.2 BaxkHeinme XuMU4eCKUe MOHATHUS:
BEIIECTBO, XUMUYECKHUM PJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH,
paaukai, aTOMHbIE S-, p-, d-opOurtanu,
XUMHUYECKas CBSI3b, BAJICHTHOCTh, CTEIICHb
OKHUCIICHHUSI, MOJIb, MOJISIpHAsI Macca,
MOJISIpHBIN 00BEM ra3000pa3HbIX BEIIECTB
JUCTIEPCHBIEC CUCTEMbI, UICTUHHBIC
PacTBOPBI, JIEKTPOIUTUYECKAS
JTUCCOIIMAIINS; AJUTOTPOIHUsI, THOPU N3 AU
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYI

252

2.7 OcymecTBASATh: CAMOCTOSITEIbHBIN

252
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MOUCK XUMHUYECKON MHPOpMAITUU C
UCII0JIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB
JUTSI: TIOHUMAaHMS TJI00aIbHBIX MPOOJIEM,
CTOSIIIUX TIEPET YETOBEUECTBOM:
AKOJIOTUUECKHUX, JHEPTETUUECKUX U
CHIPBEBBIX; OOBSICHEHHUSI XUMHUYECKUX
SIBJICHUM, IPOUCXOISAIINX B MPUPOJIE, OBITY
U Ha npousBojicTBe. Kputuuecku
OIIEHUBATh JIOCTOBEPHOCTh XMMUUYECKOM
uH(OpMaIK, MOCTYIAOIIEH U3 pa3HbIX
MCTOYHHKOB

3.6 chopMUpPOBAHHOCTH COOCTBEHHOM
MO3UIIAHN TI0 OTHOIICHHUIO K XUMUIECKOMN
uHbOpMAaINH, TOTy4aeMON U3 Pa3HbIX
HMCTOYHUKOB.

1.6 BemecTBa 1 MmaTeprualibl, LIXPOKO
HCIIOJIB3YEMbIC B TPAKTUKE: OCHOBHbIEC
METAJLJIbI U CIUIaBbl, MUHEPAIbHBIE
KHUCJIOTHI, II€JI0YU, KOMITIO3UIITUOHHBIE
MaTtepualbl; : IpeAelibHbIe, HENPEAeIbHbIC
YTJIEBOIOPOIbl, aDOMATUUYECKHUE,
KHUCIIOPOCOIepKaIllie, a30TCOAepKAIIIIE
OpraHUYeCcKUEe COCTMHEHHUS, IPUPOJIHBIE U
CUHTETUYECKHE BEICOKOMOJIEKYJISIPHBIE
COCMHEHUS

1.7.5,1.7.10, 1.7.11, 1.7.12,2.7.2,2.7.3

2.1 OnpenensaTs: BaJICHTHOCTh U CTETICHb
OKMCJICHUSI XUMUYECKUX 3JIEMEHTOB, THUII
XUMHUYECKOM CBSI3U B COCIMHEHUSIX, 3aPsi]l
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, THUI KPUCTAJIMICCKON PEIIETKH,
XapakTep Cpeibl B BOAHBIX pacTBOpax,

1.7.5,1.7.10, 1.7.11, 1.7.12
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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

1.2 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, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJICKYI

2.5.1,2.6.2

2.7 OcymecTBAsATh: CAMOCTOSITEbHBIN
MOMCK XUMUYECKON MHPOPMAIIHH C
HCIIOJIb30BAaHUEM Pa3IMIHBIX HCTOYHUKOB
JUIS: TIOHUMAaHMS TJI00aIbHBIX MPoOIIeM,
CTOSIIITUX TIEPE/T YSTIOBEUSCTBOM:
AKOJIOTHYECKUX, IHEPTCTHUCCKUX U
CBIPbEBBIX; OOBICHECHUS XUMHUUECKUX
SIBJICHUH, TPOUCXOSIINX B IPUPOJIE, OBITY

2.5.1,2.6.2,2.7.2,2.7.3
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¥ Ha nmpou3BocTBe. Kputnuecku
OLIEHUBATh JOCTOBEPHOCTh XUMHUYECKOU
uH(popMaIK, MOCTyNaoEN U3 pa3HbIX
HMCTOYHUKOB

2.4. XapaKkTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOM 1eATeJIbHOCTH 00yYAKOIINXCS

HaumeHnoBaHue TeMbl

XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITeJIbHOCTH 00yuamoumerocs (Ha ypoBHe
Y4eOHBIX AelCTBHI)

Paznen 1 OOmiast u HeopraHudecKas XuMus

Tema 1.1 1.1. OcCHOBHBIE TIOHATHS U
3aKOHBI

dbopmMyIIMpOBaTh 3aKOHBI COXPAHEHHUS MACChI BEIIECTB U MOCTOSHCTBA COCTaBa BEIIECTB;

peraTh pacyeTHBIC 33/1a91 10 XUMHUUYECKUM (OpMyJIaM B YpaBHEHUSM;

Tema 1.2 1.2 Ilepuoauueckuil 3aK0H U
MePUOANYECKasi CUCTEMA XUMHUUECKUX
aneMeHTOB J[.M. MeHneneeBa Ha OCHOBE
Y4YEHUS O CTPOCHUU aToMa

YCTaHAaBJIMBATh 3BOJIOLMOHHYIO CYITHOCTh MEH/IEJIEEBCKOM U COBPEMEHHOM
dbopmynupoBok neproauueckoro 3akona JI.1.Menneneena;

OOBSACHATHh (PUBNUECKHUI CMBICT CUMBOJIMKU TIEPHOTUICCKON TaOIUIIBI XUMUYECKIX
snemenToB [.M1.MenneneeBa (HOMEPOB 3JIEMEHTA, IEPUO/IA, TPYIINbI) U YCTAHABINBATh
NPUYUHHO-CJIEICTBEHHYIO CBSI3b MEK/y CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHS CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB B MEPUOJIaX U TPYMIaX;

XapaKTEepPHU30BaTh JIEMEHTHI MaJIbIX U OONBIIMX NEPUOJIOB MO UX MOJIOKEHUIO B
nepuoanueckon cucreme J.M.Menneneena;

Tema 1.3 1.3. Ctpoenue BemiecTna

yYCTaHaBJIMBATh 3aBUCUMOCTDb CBOMCTB XMMHUYECKHUX BCHICCTB OT CTPOCHHA aTOMOB,
06pa3y}01111/1x X XUMHYCCKHX 3JICMCHTOB. XapaKTemeBaTb Ba)KHEHIIINE TUIIBI
XUMHYECKHUX CBSI3E€H U OTHOCUTEIILHOCTh 3TOM THUIIOJIOTHH,

OOBSICHSTH 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA
KPpUCTAJNINYCCKUX PCIICTOK,

YCTaHaBJIIUBATh IIPUINHHO-CIICACTBCHHYIO CBA3b MCKIY COACPKAHHNCM 3THUX 3dKOHOB U
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HalMCaHUEM XUMUYECKUX (GOpMYI U YpaBHEHU;

q)OpMYJ'H/IpOBaTB 3aKOHBbI COXPaHCHHA MAaCChl BEHICCTB U ITOCTOAHCTBA COCTaBa BCIICCTB,

Tema 1.4 1.4. Bona. PacTBopbl.
DIIEKTPOIUTUYECKAST TUCCOIIAALTHS

bopMyIIMPOBaTh OCHOBHBIC MOJIOKEHUS TEOPUHU IECKTPOTUTUHIECKON TUCCOUAIIN U
XapaKTEPU30BaATh B CBETE ATOW TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHECHUM;

TOTOBUTH PACTBOPHI 33JJaHHON KOHIIEHTPAIMH B OBITY M Ha TPOU3BOICTBE;

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

pelarh pacyeTHhIE 3a/1a4d [0 XUMHUYECKUM (pOpMyJiaM U YpaBHEHUSM;

Tema 1.5 1.5. Knaccudukarus
HEOPTraHUYECKUX COCTUHEHUM.

JlaBaTh omnpeieseHue 1 ONepupoBaTh CICAYIOIUMU XUMHUUYECKUMU TTOHATHUSIMU:
BEIIECTBO, XUMUUYECKHM 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJISIpHAsi MACChl, MOH, aJUTOTPOMUS, U30TOMbI, XUMUYECKas CBA3b,
ANEKTPOOTPULIATENIBHOCTD, BAJIEHTHOCTb, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI, SJEKTPOJIUT U HEAIEKTPOIIUT,
ANEKTPOIUTUUECKAST JUCCOLIMALIS, OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, TETNIOBOM 3 (DEKT peakinu, CKOPOCTh XUMHUUECKON PEeaKIIiH,
KaTaJln3, XMMUYECKOE PABHOBECHUE, YIVIEPOAHBIN CKEJET, PyHKIUOHAIbHAS TpyNa,
U30MEpUsl, TOMOJIOTHS;

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

YCTaHABJIMBATh 3aBUCUMOCTh MEX/y KAY€CTBEHHON U KOJIMYECTBEHHOU CTOPOHAMU
XUMHYECKUX OOBEKTOB M IIPOIIECCOB;

Tema 1.6 1.6. Xumuueckue peakuu.

OOBSICHATH CYIIIHOCTh XUMHUYECKUX TporieccoB. KimaccudunmpoBars XumMudeckue
PEaKIuy 1O Pa3INYHBIM MTPU3HAKAM: YHCITY U COCTaBY POAYKTOB U PEarcHTOB,
TerioBoMy 3¢ (exTy, HampaBiieHno, (a3e, HATUIUIO KaTaTu3aTopoB, U3MEHEHUIO
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CTENEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIIUX BEUIECTBA;

O00BSICHUTH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIUU U MOJI0KEHUS XUMUYECKOTO
pPaBHOBECHUS OT PA3IMYHBIX (PAKTOPOB;

KJIacCU(DHUIIMPOBATH BEIIECTBA U MTPOIIECCHI C TOYKH 3PCHHS OKHCIICHHSI-
BoccTaHOBJICHHS. COCTAaBIISITh YPAaBHCHUS PEAKIIMH C IIOMOIIBIO METO/1a 3JICKTPOHHOTO
Oajranca;

Tema 1.7 1.7. Metauiel 1 HEMETAJLIHL.

XapaKkTepru30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MOJYUYEHHE U MPUMEHEHHUE BaXKHEHUIITUX
MetaiioB (IA u IIA rpynn; aatoMuHUS, KeJae3a) U UX COSAUHEHUI;

XapaKkTepu30BaTh COCTaB, CTPOCHUE, CBOMCTBA, TIOJYyUYEHUE U IPUMEHEHHE BaKHEHIIINX
nemeramioB (VIIIA,VIIA,VIA rpynmn, a takxe a3ora, pochopa, yriieposa, KpeMHHUS,
BOJIOPOJIa) U UX COCTMHEHUM;

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

JlaBaTh orpeiesieHUue U ONEPUPOBATh CACAYIOUMMHU XUMAYECKUMU MOHSITUAMMU:
BEIIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE AaTOMHAS U
MOJIEKYJISIPHAs. MACChl, HOH, AJUNTIOTPONHS, U30TOIbI, XUMHYECKAs CBS3b,
3JIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHASA Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB, BEIMIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS, PACTBOPBI, JJIIEKTPOIUT U HEAIEKTPOJIUT,
3JIEKTPOJIMTUYECKAS TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM (D PEKT peakiiuu, CKOPOCTb XUMUYECKON pPEeaKInH,
KaTajiu3, XUMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeNeT, GyHKIMOHAIbHAS TpyIIa,
U30MEpHUsI, TOMOJIOT S,

Paznen 2 Oprannyeckas Xumus

Tema 2.1 2.1. OCHOBHBIE TTOHATHS

(DOPMYJ'H/IpOBaTL OCHOBHBIC ITOJIOKCHHA TCOPUU XUMHYCCKOI'O CTPOCHUS OPIraHUICCKUX
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OPraHUYECKON XMMUHU U TEOPHUS CTPOCHUS
OPraHUYECKUX COCIMHECHUU.

COCIMHECHUHN U XapaKTEepU30BaTh B CBETE TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHECHUN;

XapaKTepUu30BaTh COCTaB, CTPOECHUE, CBOMCTBA, MOJYUYECHHE U MPUMEHEHUE BaXKHEHUIITUX
KJIACCOB YIJIEBOAOPOAOB (AIKAHOB, IUKJIOAJIIKAHOB, aJIKEHOB, AJIKHHOB, aDEHOB) U UX
HamOoJiee 3HAYMMbIX B HAPOHOXO035IMCTBEHHOM IIJIaHE MPE/ICTABUTEIICH;

Tema 2.2 2.2. IIpenenbHble YIrIeBOAOPOIBI.

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

yCTaHaBJIMBATh MPU3HAKHU OOIIETO M PA3IMYHOTO B TUTIOJIOTHH PEAKITUIl 115t
HEOPraHUYECKOW U OPraHNYECKON XUMUU;

Tema 2.3 2.3. HenpenenbHeie
YTJIEBOIOPOABI.

ONPEAEIATh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILLCHUN B Pa3JIMYHbBIX
YCJIOBHUSIX;

yCTaHaBJIMBATh MPU3HAKHU OOIIETO U PA3JIMYHOTO B TUTIOJIOTHH PEAKITUIl 115
HEOPraHUYECKOW U OPraHNYECKON XUMUU;

0TpaXKaTb XUMHNYCCKHC IMMPOUCCCHI C TIOMOIBIO XUMHUYCCKUX peaKHHﬁ;

UCIIOJIb30BaTh B yUeOHOU 1 MpodheCCHOHANTBHON AEATETFHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;

MPOBOJIUTH CAMOCTOSITEIILHBIN MTOMCK XUMUYECKOW HH(POPMAIUH C UCTIOIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHeTA).

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

Tema 2.4 2.4. Kucnopoacoaepxaiiue
YTIE€BOAOPOIbI.

B QHAJIOTUYHOM KJTIOUE€ XapaKTepU30BaTh BAXKHEHUIIINX MIPEACTaBUTEINICH IPYTUX KJIACCOB
OpTraHUYECKUX COCAMHEHUN: METAHOJ U ATAHOJ, CIOKHbIE A(DUPHI, aTbACTHIbI
(bopmanbaerua u aneTalibAeTU 1), KETOHBI (allETOH), KApOOHOBBIE KUCIOTHI ( YKCYCHAst
KHUCJIOTa), MOHOCaxapuabl (Iiroko3a). Jucaxapuibl (caxaposa), moaucaxapuisl
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(KpaxmaJ | 1eJUTI0JI03a), aHUJIMH, aMUHOKHUCIIOTHI, OCJIKH, UCKYCCTBEHHBIC U
CUHTETUYCCKHE BOJIOKHA, KAyJyKH, IJIAaCTMACCHI,

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

Ha6J'II-OI[aTI>, (1)I/IKCI/Ip0BaTB H OIMUCBIBATD PC3YJIbTATHI IPOBCACHHOT'O SKCIICPUMCHTA,

MIPOBOJIUTH CAMOCTOSITEIIbHBIN TTOMCK XUMUYECKOW HH(POPMAIIUH C UCTTOIH30BAHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETA).

OTpaXKaThb XUMHUYCCKHUC ITPOLCCCHI C ITIOMOIIBIO XUMHNYCCKHUX pCaKHHﬁ;

MCITOJIB30BaTh B y4eOHOU U MPOoheCCHOHATBHON EeATeTLHOCTH XUMHIECKIE TEPMUHBI U
CHMBOJIUKY;

BBITIOJIHATh XUMHUYCCKUN SKCIICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30IacHOCTH;

Tema 2.5 2.5. Yrnesonsl.

B QHAJIOTUYHOM KJIIOUE€ XapaKTepU30BaTh BAXKHEUIIIUX MIPEACTaBUTEINEH IPYTUX KIIACCOB
OpPTaHUYECKUX COCTUHEHUN: METAHOJ U STAHOJI, CJIOKHBIE 3(PUPHI, AJTbICTHIBI
(popMmanbaeru u aneTanbAeTHI), KETOHBI (alleTOH), KapOOHOBBIE KUCIOTHI ( YKCyCHAas
KHUCIIOTa), MOHOCaxapuabl (TIoko03a). Jlucaxapuabl (caxaposa), moiaucaxapuibl
(KpaxMan ¥ 1eJUTI01032), aHWJIMH, aMUHOKHUCIIOTHI, OCJIKU, HCKYCCTBEHHBIEC U
CUHTETUYECKHE BOJIOKHA, KAy4YyKH, IJIACTMACCHI;

BBITIOJTHATh XUMHUYECKUN IKCTICPUMEHT B ITOJTHOM COOTBETCTBUU C TIPABUIIAMHU
0e30I1aCHOCTH;

Tema 2.6 2.6. AzoTcoaepxaiiue
YTJIEBOIOPOIBI.

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

BBITMOTHATH XUMUYECCKHI SKCIICPUMEHT B IIOJTHOM COOTBETCTBHUH C ITPaBUIIAMH
0e30MacHOCTH;
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Tema 2.7 2.7. CuHTETHUECKHUE IIPOBOJUTH CAMOCTOSATENbHBIN MOUCK XUMHUYECKOW HHPOPMAIIUU C UCTIOJIH30BAHUEM
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS Pa3NUYHBIX UCTOYHUKOB (HayYHO-MTOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHbIX,
pecypcoB UHTepHeTa).

coOJ01aTh MTpaBuiia 3KOJOTHYECKH TPaMOTHOIO MTOBEJICHUS B OKPY KAIOIIEH cpene;

(DOPMYJ'H/IpOBaTL OCHOBHBIC ITOJIOKCHHA TCOPUU XUMHYCCKOI'O CTPOCHHUS OPIraHUICCKUX
COGI[I/IHGHHﬁ " XapaKTCPU30BATb B CBCTC TCOPUU CBOMCTBA OCHOBHBIX KJIaCCOB
OpPraHUYICCKUX COGHHH@HHﬁ;
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nmporpaMMbl AUCIUIUIMHBI TpeOyeT HaMuus yaeOHoro kabunera: Kabuner
XAMHH.

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

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

pecypc)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCLHUIT/IMHbI

4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCA NIPENOAABATEIIEM B IIPOLECCE
MIPOBEICHMS TEOPETUUECKUX 3aHATUIN, TPAKTUUECKUX 3aHATUN, 1a00paTOPHBIX PadoT.

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

HNHaexc TeMbl 3aHATHSA

Texkymmit konTpoJb Ne 1.

Metoasbl u ¢popmbl: CamocTodrenbHas padora (Omnpoc)

Buja koHTpOJISA: TMCbMEHHas paboTa

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
JUCCOLUALINS; aJUIOTPONHUS, TUOPUAN3ALIMS
opOuTaiei, MpoCTPAaHCTBEHHOE CTPOCHUE
MOJICKYJI

1.2.2,13.1,13.2,1.3.3,1.34,1.3.5

1.3 OcHOBHBIC 3aKOHBI XMMHUH: 3aKOH
COXpPaHEHHS MacChl BEIIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB,
[Tepnognueckuii 3akoH J[.11. Menneneena;
TEOPUSI CTPOCHUSI OPTaHUYECKUX
COCIUHCHUI

1.1.1,1.1.2,1.2.1, 1.2.3

2.1 Onpenendars: BAJICHTHOCTh U CTETICHb
OKHCJICHUS XUMUYECKHUX DJICMESHTOB, THII
XUMHYECKOU CBSI3U B COCIMHEHUAX, 3apsil
HMOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUI KPUCTAJTMYECKOU PEIIETKH,
XapakTep Cpeibl B BOAHBIX PaCTBOpax,
OKHUCIIUTENb U BOCCTAHOBUTEN, : U30MEPHI
Y TOMOJIOTY IPUHAJICKHOCTh BEUIECTB K
pa3HBIM KJIaccaM HEOPTaHUYECKUX U
OpraHUYEeCKUX COCTMHEHUM; XapaKTep
B3aUMHOI'0 BJIMSHUS aTOMOB B MOJICKYJIaX,
TUIIBI PEAKIIUN B HEOPTAHUYECKON U

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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OPraHUYECKON XMMUHU

2.2 XapakTepu3oBarhb: s-, p-, d-2JIeMEHTHI
1o uX noyioxxenuto B [leproanueckon
cucreme [I[.U1. MenneneeBa; ctpoeHue u
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTraHUYECKUX
COeIMHEHUH

122,123

Texkymmii KOHTpPOJIB Ne 2.

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

Bua xonrpousi: [lucemennas pabota

1.4 OCHOBHBIE TEOPUU XUMHH; CTPOCHHUS
aToma, XMMUYECKOU CBSI3H,
AIEKTPOJIMTUIECKON JUCCOIUAIINY, KAUCTOT
Y OCHOBAHUM, HEOPTaHUYECKUX U
OPraHUYEeCKUX COCIUHECHUN

14.1,1.42,14.3,14.4

2.4 Habmonath, pUKCUPOBATH U
OIKCHIBATH PE3YJIbTATHI TPOBEJACHHOTO
IKCIIEPUMEHTA

1.4.1,1.42,1.4.3,14.4

Texkymmit KoHTpOJBb Ne 3.

Metoab! u ¢popmbi: CamocTosiTenbHas padota (MubopMalMnoHHO-aHATUTUYECKUI )

Buna konTpoas: [lucekMennas padora

1.4 OcHOBHBIE TEOPUU XUMHH; CTPOCHUS
aToma, XMMUYECKOU CBSI3H,
AIEKTPOIUTUUECKON JUCCOLUALINY, KUCTIOT
¥ OCHOBAHUM, HEOPTaHUYECKUX U
OPraHUYECKUX COCIUHEHUN

1.4.5,1.5.1,1.52,1.5.3,1.5.4,1.5.5,1.5.6,
1.5.7

2.3 OOBACHSTH: 3aBUCUMOCTEL CBOMCTB
HEOPTaHUYECKUX U OPTaHHUYECKUX BEIICCTB
OT MX COCTaBa M CTPOCHHMS, IPUPO/IBI
XUMHYECKOH CBSI3H, 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN pPEaKIMu OT Pa3IuIHBIX
dbakTOopoB

1.5.1,1.5.2,153,1.54,1.5.5,1.5.6,1.5.7

2.5 IIpoBoaUTH pacueTsl MO XUMUYECKUM
dbopMmynam U YpaBHCHHSIM PEaKITUi

1.4.5

Texymmii KOHTPOJIb Ne 4,

MeTtoabl u ¢popmbi: CamocTosiTenbHas padota (Omnpoc)

Buja konTpoas: [luceMennas pabora

1.5 Knaccudukanuio 1 HOMEHKIATY Py
HEOPraHWYECKHUX U OPraHNYECKUX

1.7.7,1.7.8,1.7.9
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COCIMHEHUN

1.6 BemecTBa 1 Matepualibl, HIUPOKO
UCIIOJIb3YEMbIE€ B IPAKTUKE: OCHOBHBIE
METAJUJIbl U CIIABbl, MUHEPAJIbHBIE
KHUCJIOTHI, IIEJIOYU, KOMIIO3UIIMOHHBIE
MaTepHalibl; : IpeaelbHbIe, HETPeaeTbHbIC
YTIIE€BOJOPO/Ibl, ApOMATUUYECKUE,
KHCIIOPOJICOIepKalle, a30TCOAEepKaLIUe
OpTraHUYECKUEe COSTUHEHMUS, TIPUPOTHBIE U
CUHTETUYECKHE BHICOKOMOJICKYJISIPHbBIC
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

2.1 Onpenensars: BAJICHTHOCTh U CTETICHb
OKHUCJICHUS] XUMUYECKHUX 3JIEMEHTOB, THII
XUMUYECKOU CBS3U B COEUHEHHUSX, 3aps
MOHA, TPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ, TUIl KPUCTAIUIMYECKONU PELIETKH,
XapakTep Cpebl B BOJHBIX pacTBOPax,
OKHCJIUTENb U BOCCTAHOBUTEIIb, : U30MEPBI
Y TOMOJIOTH MPUHA/IJIEKHOCTh BEIIECTB K
Pa3HBIM KJIaCCaM HEOPTAaHUYECKUX U
OPraHUYECKUX COCAMHEHUN; XapAKTEP
B3aMMHOT0 BJIMSIHUSI aTOMOB B MOJIEKYJIaX,
THIBI PEAKIIUN B HEOPTAHUYECKON U
OPraHU4eCKON XUMUH

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,
1.7.10, 1.7.11

Texkymmii KOHTpPOJIBb Ne S.

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

Bua konTpoas: [lucekMennas padbora

1.1 Poap XUMHHU B €CTECTBO3HAHHU, €€
CBSI3b C APYTUMHU €CTECTBEHHBIMU
HayKaMH, 3HaUYCHHE B )KU3HU
COBPEMEHHOI0 00IIeCTBa

2.1.1,2.1.2,2.3.1,2.3.2,2.3.3,2.3.5,2.3.6

1.7 IlpupoHbIE UCTOYHUKHN
YIJIEBOJIOPOIOB M CLIOCOOBI UX
nepepadoTKu

2.3.4,2.3.7

2.6 Ha3pIBaTh: M3y4EHHbIE BELIECTBA I10
«TPUBHUATILHONY WM MEXIYHAPOIHON
HOMEHKJIaTypam

2.1.1,2.23,2.3.1,2.3.3,2.3.4,2.3.5,2.3.6,
2.3.7

Texkymuii KOHTpPOJIBb Ne 6.

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

Bua xonTpoasi: [lucemennas padora
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1.6 BemiecTBa 1 MaTepuraibl, HIIUPOKO
HCIIOJIb3YEMbIC B IIPAKTUKE: OCHOBHBIC
METaJIJIbl M CTUIaBbI, MUHEPATbHBIC
KHCJIOTHI, IIEJI0YH, KOMIIO3HIIHOHHBIC
MaTepualbl; : IpeAe/ibHbIC, HETPEICIbHbBIC
YTJIEBOJIOPO/Ibl, aPOMATHUYECKHE,
KHUCJIOPOJICOJIEpKAIIUE, a30TCOAEPKAIIIHE
OpraHUYeCKue COCAMHEHUS, MPUPOIHBIC U
CUHTETUYECKUE BICOKOMOJICKYJISIPHbBIC
COCIUHEHHUS

1.7.12,2.2.2,2.4.1,2.42,2.4.3,2.4.4,
245,246,2.4.7,2.4.8,24.9,2.4.10

2.3 OOBSICHSTH: 3aBUCUMOCThH CBOMCTB
HEOPTraHUYECKUX U OPTaHHUYECKUX BEIIECTB
OT MX COCTaBa M CTPOCHHUS, IPUPO/IBI
XUMUUYECKOU CBSA3H, 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON peakinu OT Pa3IUUHbIX
(dakTopoB

24.1,2.42,2.43,2.44,24.5,2.4.6,2.4.7,
24.38,2.49,2.4.10

Texymmin KOHTPOJIb Ne 7.

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

Buja koHTpOJSA: TMChMEHHas paboTa

1.2 Baxxnenime XUMHUYECKUE TOHATH
BEIIIECTBO, XUMHUYECKUI DJICMEHT, aTOM,
MOJIEKYJIa, MaCcCa ATOMOB U MOJIEKYJ, UOH,
paauKain, aTOMHBIC S-, p-, d-opouTany,
XHUMHYECKas CBSI3b, BAJICHTHOCTD, CTCIICHD
OKHCJICHHUS, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIN 00BEM ra3000pa3HBIX BEIIECTB
JICTIEPCHBIE CUCTEMBI, UICTUHHBIC
pacTBOPBI, JICKTPOJTUTHYECKAS
JTUCCOLIUALINS; aJUIOTPOIUS, THOPUAN3ALIMS
opOuTaseii, NpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJI

1.3.6,2.1.3,2.2.1,2.5.1,2.5.2,2.6.1,2.6.2

1.6 BemiecTBa 1 MaTepuabl, HIUPOKO
HCII0JIb3yEMbIE B ITPAKTHUKE: OCHOBHBIC
METaJIIbl M CTUIaBbI, MUHEPATbHBIC
KHCJIOTHI, IIEI0YH, KOMIIO3HIIMOHHBIC
MaTepualbl; : IpeAe/ibHbIC, HETPEACIbHbBIC
YTJIEBOJIOPO/IbI, apOMaTHYECKHE,
KHCJIOPOJICOJIEpKAIIUe, a30TCOAepKaIIIe
OpraHUYeCKUEe COCTUHEHMUS, TIPUPOIHBIE U
CUHTETUYECKHE BHICOKOMOJICKYJISIPHbBIC

24.11,2.7.1,2.7.2,2.7.3
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COCIUHEHNSA

2.7 OCylEeCTBIISITh: CAaMOCTOSATEIbHBIN
MTOMCK XUMHYECKON HH(pOpMAITUH C
WCITOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB
JUIS: TIOHUMAaHUS TJI00aIbHBIX MPo0IIeMm,
CTOSIIUX TIEPE]T YCIIOBEUSCTBOM:
HKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; OOBICHEHUS XUMUICCKUX
SIBIICHUM, TIPOUCXO/ISIINX B IPUPOIE, OBITY
¥ Ha Tpou3BoicTBe. Kputnuecku
OIICHUBATh JIOCTOBEPHOCTh XUMUYECKOMN
uH(OpPMAaITUH, TIOCTYNAIOMIEH U3 Pa3HBIX
MCTOYHUKOB

25.1,25.2,2.6.1,2.6.2,2.7.1,2.7.2,2.7.3

2.2 XapakTepu3oBaTh: S-, p-, d-2JIeMeHThI
0 UX noyioxkeHuto B [lepuonnueckon
cucteme .. MenneneeBa; CTpoeHHE U
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHCHUHI

2.1.2

2.5 IIpoBOaUTH pacyeThbl IO XUMHUYECKUM
dbopmynam U ypaBHEHUSIM peaKIuit

1.5.8,2.3.8

4.2. IIpoMexkyTOouHas aTTecTallUs

Ne cemecTpa

Bux npoMexxyTOYHOM aTTeCTAUN

2 HubdepeHnnpoBaHHBIN 3a4eT

JAundPepeHunpoBaHHbIil 3a4€T MOXKET ObITh BHICTABJIEH ABTOMATHYECKH 110
pe3yJibTaTaM TeKYyIIMX KOHTPOJIel

Texymuii KoHTposb Nel

Tekyiuii KOHTpoJb No2

Texyuuit KOHTpOJIb Ne3

Texymnit KOHTpOIBb Ned

Texkymmi KOHTpOsb Ne5

Tekymniit KOHTPOJb Neb

Tekymuii KOHTpOJIb Ne'/
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MeTtoabl u popmbi: CamocTtosiTenbHas padora (Omnpoc)
OnucarenbHasi 4acthb: [1o BEIOOPY BRIMOIHUTE | TeopeTHueckoe 3aianue u 1

ITPAKTUYCCKOC 3aJaHUC

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

HNHaekc TeMbl 3aHATUHA

1.1 Ponp XxuMuu B €CTECTBO3HAHUU, €€
CBSI3b C APYTUMHU €CTECTBEHHBIMU
HayKaMHM, 3HaUCHUE B )KU3HU
COBPEMEHHOT0 00IIeCTBa

2.1.1,2.1.2,2.3.1,2.3.2,2.3.3,2.3.5,2.3.6,
2.3.8

1.2 BaxxHeume XuMAYSCKUE TTOHSTHS:
BEIECTBO, XUMUYECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJICKYJI, MOH,
paauKkai, aTOMHBIE S-, p-, d-opOuTanu,
XAMUYECKas CBA3b, BAJIEHTHOCTD, CTCIIEHb
OKHCJICHHUS, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB
JIMCIICPCHBIC CHUCTEMbI, UICTHHHBIC
PacTBOPHI, JICKTPOJIUTUYCCKAS
JUCCOLIUALINS; aJUIOTPOIUS, THOPUAN3AIIHS
opOuTasnei, MpoCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

1.2.2,13.1,13.2,1.3.3,1.3.4,1.3.5, 1.3.6,
2.13,22.1,25.1,2.5.2,2.6.1,2.6.2

1.3 OcHOBHBIC 3aKOHBI XMMUH: 3aKOH
COXPaHECHHUSI MACChl BENIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BEIICCTB,
[Tepnonnueckuii 3akoH /.M. Menneneena;
TEOpHsI CTPOCHUS OPraHUYECKUX
COeIMHEHUH

1.1.1,1.1.2,1.2.1, 1.2.3

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

1.4.1,14.2,143,1.44,145,1.5.1,1.5.2,
1.53,1.54,155,15.6,15.7,1.5.8

1.5 Knaccudukaiuio 1 HOMEHKIATypy
HEOPTaHUYECKUX U OPTaHHUECKUX
COCIMHEHU I

1.7.7,1.7.8,1.7.9,2.2.3

1.6 BemiecTBa 1 MaTepuabl, HIIUPOKO
HCII0JIb3yEMbIE B ITPAKTHUKE: OCHOBHBIC
METaJIJIbl M CTUIaBbI, MUHEPATbHBIC
KHCJIOTHI, IIEI0YN, KOMIIO3HIIHOHHBIC
MaTepualbl; : IpeAe/ibHbIC, HETPEACIbHbBIC

l1.6.1,1.6.2,1.63,1.7.1,1.7.2,1.7.3, 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,
24.8,2.49,2.4.10,2.4.11,2.7.1,2.7.2,
2.7.3,2.74
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YTJI€BOAOPO/Ibl, ApOMAaTUYECKUE,
KHCIIOPOJICOIepKallHe, a30TCOAepKaLIe
OpraHUYECKUEe COCTUHEHMUS, TIPUPOTHBIE U
CUHTETUYECKUE BHICOKOMOJICKYJISIPHbBIC
COCIMHEHUS

1.7 IlpupoaHbIE ICTOYHUKHU
YTJIEBOJOPO/IOB U CITOCOOBI X
nepepadboTKu

2.3.4,2.3.7

2.1 Onpenensatb: BaJIEHTHOCTh U CTETIEHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB, THII
XUMHYECKOM CBA3U B COCAUHEHMUSX, 3aPsi]
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAILINYECKOMN PEILETKH,
XapakTep Cpeabl B BOAHBIX PACTBOpax,
OKHCJIUTEIb U BOCCTAHOBUTEND, : U30MEPHI
Y TOMOJIOTH NPUHAJIEKHOCTh BEIECTB K
Pa3HBIM KJIacCaM HEOPTaHWYECKUX U
OPraHUYECKUX COCIMHEHUN; XapaKTep
B3aMMHOTO BIIMSIHHASI aTOMOB B MOJIEKYJIaX,
THUIIBI PEAKIIMI B HEOPTAHUYECKOU U
OPraHU4EeCKON XUMUH

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, 1.7.12,2.1.3, 2.2.1, 2.2.2,
232

2.2 XapakTepu3oBaThb: S-, p-, d-2JIeMeHThI
0 UX noyioxkeHuto B [lepuonnueckon
cucteme .. MenneneeBa; CTpoeHHUE U
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHCHHUI

1.2.2,1.2.3,2.1.2

2.3 OOBACHSATH: 3aBUCUMOCTDH CBOMCTB
HEOPTaHUYECKUX U OPTaHHUYECKUX BEIIECCTB
OT WX COCTaBa M CTPOCHHSI, IIPUPO,IbI
XUMHUYECKOU CBSI3H, 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMu OT Pa3IuIHBIX
dakTopoB

1.5.1,1.5.2,153,1.54,1.5.5,1.5.6,1.5.7,
24.1,2.42,2.43,2.4.4,24.5,2.4.6,2.4.7,
24.38,2.49,24.10,2.4.11,2.7.4

2.4 Habmronath, pUKCUPOBATH U
OIMHCHIBATH PE3YIBTATHI TPOBEICHHOTO
IKCIIEPUMEHTA

1.4.1,1.42,1.4.3,14.4

2.5 ITpoBOIUTH pacdeThl IO XUMHUYECKUM
dbopmysiaM ¥ YpaBHEHUSIM peaKIuii

1.4.5,1.58,2.3.8

2.6 Ha3bIiBaTh: U3y4EeHHBIE BEIIECTBA 110
CTPUBHAIBHOMN» WUJIM MEXKAYHAPOIHON

2.1.1,2.2.3,2.3.1,2.3.3,2.3.4,2.3.5,2.3.6,
2.3.7
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HOMEHKJIATYypam

2.7 OCylEeCTBIISITh: CAaMOCTOSATEIbHBIN 25.1,252,2.6.1,2.6.2,2.7.1,2.7.2,2.7.3
MTOMCK XUMHYECKON HH(pOpMAITUH C
WCITOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB
JUIS: TIOHUMAaHUS TJI00aIbHBIX MPo0IIeMm,
CTOSIIUX TIEPE]T YCIIOBEUSCTBOM:
HKOJIOTHYCCKUX, SHEPTCTHUCCKUX U
CBIPBEBBIX; OOBICHEHUS XUMUICCKUX
SIBIICHUM, TIPOUCXO/ISIINX B IPUPOIE, OBITY
¥ Ha Tpou3BoicTBe. Kputnuecku
OIICHUBATh JIOCTOBEPHOCTh XUMUYECKOMN
uH(OpPMAaITUH, TIOCTYNAIOMIEH U3 Pa3HBIX
MCTOYHHUKOB

4.3. Kputepuu 1 HOPMbI OLIEHKHU Pe3yJIbTATOB OCBOCHUS TN CHMILIIMHBI
Jns ka0 JUIaKTUYEeCKOW €AWHHUIIBI MPECTABICHBI MOKA3aTeNIM OLCHUBAHUS Ha
«3», «4y, «5» B dbonae OILICHOYHBIX CpPENCTB () JUCITUTIIINHE.
OueHka «2» CTaBUTCSl B Cilydae, €CiM OOYyYaroIIMIICS MOJHOCTHIO HE BBIMOJHUII
3aJJaHUE, WU BBINOJHEHHOE 3aJlaHUE HE COOTBETCTBYET MOKA3aTEIISIM HAa OLEHKY «3».
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