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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.).

No Pazpaborunx ®UO

1 dununnosa TareaHa OUINMOHOBHA
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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;
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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
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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 XHMMUH. 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 xumMuueckas cBsg3b. KoBajeHTHast XUMHUYECKas! 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 CBA3H. 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 TUCIEPCHBIX CUCTEM.

3ansarue 1.3.6 |YucThle BelecTBa U CMECH. 1 1.2,2.1 1.7,2.4,3.2
MPaKTUYECKOE

3aHATUC

3anstue 1.3.7 |['omoreHHbie u reTeporennbie cMecu. CrocoObl pa3aeneHus: CMeceu. 1 1.2,2.1 1.7,2.4,3.2 1.2,1.3,2.1,2.2
MPAKTHYECKOE

3aHATHE

Tema 1.4 1.4. Boga. PacTBOpBI. DJIEKTPOJIUTHYECKAS JUCCOIMATIMS 10

3ausarue 1.4.1 |PactBopsl. Teopus 37aE€KTPOIUTUUECKON JUCCOLUALMS. DICKTPOJIUTHI | 2 1.4,2.4 1.9,2.3,34
TEeOpHst HEIJIEKTPOJIUTHI.

3anstue 1.4.2 |DAEKTpOIUTHYECKAS TUCCOIUALINAS KUCIIOT, IIEJIOYEH U COJeH. 2 14,24 19,23,34
TEOpUst

3anstue 1.4.3 |CreneHp IeKTPOIUTHIECKON quccoruanui. CUIIbHBIE U c1a0ble 2 14,24 19,23,34
TEeOpHs AIIEKTPOJIUTHI.

3anstue 1.4.4 |Peakuuu HOHHOTO OOMEHA M YCJIOBHS UX MPOTCKAHMUS. 2 14,24 19,23,34
TEeOpHst

3anstue 1.4.5 |MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA. 1 1.4,2.5 19,29, 34
MPAKTHYECKOE

3aHATHE

3ansarue 1.4.6 |Pemienue 3amad Ha MaCCOBYIO JI0JF0 pACTBOPEHHOTO BEIIECTBA. 1 14,25 19,29,34 14,24
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IIPaKTUYECKOE

3aHSATHE
Tema 1.5 1.5. Knaccnpukanus HeopraHnuecKuxX coeMHeHN 16

3ansarue 1.5.1 |Oxcuabl ¥ UX CBOKMCTBA. 2 14,23 1.5,2.4,3.2
TEOpHs

3anarue 1.5.2 |KucnoTel 1 HX CBOMCTBA. 2 14,23 19,24, 32
Teopus

3agsarue 1.5.3 |OcHoBaHUS 1 X CBOWCTBA. 2 14,23 1.14,2.4,3.2
Teopus

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
Teopus

3anstue 1.5.6 |PH pactBopa. Pemenue 3ana4 Ha H30BITOK. 2 14,23 19,24, 34
Teopus

3anstue 1.5.7 |DnexTponu3 coseit (CXeMbl paCTBOPOB U PACIIABOB COJICH). 2 1.4,2.3 1.13,2.4,3.1
TEeOpHs

3anstue 1.5.8 |Pemienue pacueTHbIX 3a/1a4 Ha 3JIEKTPOIU3. 1 14,25 1.13,2.4,34
MPaKTUYECKOE

3aHSATHE

3anstue 1.5.9 |O600meHre IO TeMe: IIEKTPOIIHU3. 1 1.4,2.5 1.13,2.4,3.4 14,2.3,2.5
MIPaKTUYECKOE

3aHITHC

Tema 1.6 1.6. XuMuueckue peakuuu

3anstue 1.6.1 |Knaccudukarms XMMHYECKUX PEaKITUH. 1.6,2.1 1.5,2.9,3.2
Teopus

3ansarue 1.6.2 |3aKOHOMEPHOCTH MPOTEKaHUs XUMUYECKUX peakiuii CKopocTh 2 1.6,2.1 1.5,2.9,3.2

TEOPHSI

XUMUYECKUX PEAKIUA. XUMUYECKOE PAaBHOBECHE U CITOCOOBI €T0
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CMCIICHHA.

3anarue 1.6.3 |OKUCIUTENBHO - BOCCTAHOBUTEBbHBIEC PEAKIIMU: COCTABICHUE 2 1.6,2.1 1.5,29,3.2
MPAaKTHYECKOe |ypaBHEHHUM DIIEKTPOHHOTO OallaHca.
3aHSATHE
Tema 1.7 1.7. MeTa/liibl 1 HEMETAJLJIBI 24
3anarue 1.7.1 |Metaisl: cTpo€HUE, CBOMCTBA, IPUMEHEHHUE. DIEKTPOXUMUUECKHM 2 1.6,2.1 1.9,2.3,3.2
TEOpHs PSAI HATTPSHKECHUH METAIIOB.
3ansarue 1.7.2 [lllenoyHble MeTAJIIBI: CBOMCTBA U IPUMEHEHUE. 2 1.6,2.1 19,24, 32
TEeOpHst
3ansatue 1.7.3 |AmoMunmii: cBoiicTBa M mpuMeHeHne. AMPOTEPHOCTb OKCHIIA U 2 1.6,2.1 1.9,2.9,3.2
TEOpHs THAPOKCH]IA aTFOMHHMS.
3ansatue 1.7.4 |Metaisl U CIUIaBbl, UCIIOJIB3YEMBIE B aBHa - pakeTocTpoeHuu. CruiaBbl| 2 1.6,2.1 1.14,2.4,3.2
TEOpHs C TUTAHOM, TOPHEM U IIUPKOHHEM.
3anstue 1.7.5 |OOmue crmocoObl MOTy4YeHHs] METAILIOB (TTUPO, THIIPO, 2 1.6,2.1 1.14,2.4,3.6
TEOpHst aneKTpoMeTaiTyprus). [lpou3BoacTBO YyyryHa u CTalu.
3anstue 1.7.6 |CymHocTh ¥ BUbI KOppo3uH. CriocoObl 3allUThl OT KOPPO3HH. 2 1.6,2.1 1.14,2.4,3.5
TEeOpHs JlerupoBaHue, METALTMYECKHE TTOKPBITHSI, OKCHIUPOBAHUE,

BOPOHEHHE.
3anstue 1.7.7 |HemeTamwisl: raqoreHsl, a30T, KUCIOPOI: OCOOCHHOCTU CTPOCHHS 2 1.5,2.1 1.9,2.3,3.2
TEOpUst aTOMOB, CBOMCTBA.
3anstue 1.7.8 |Hemeramnsr: yraepoa, 60p 0COOEHHOCTH CTPOSHUSI aTOMOB, CBOKCTBA. 2 1.5,2.1 1.9,2.3,3.2
TEeOpHs
3anaTtue 1.7.9 |O600111eHNE 3HAHNH XUMHYECKUX CBOMCTB HEMETAJIJIOB M HX 2 1.5,2.1 19,29,32
TeopUs COEMHEHHUI.
3anstue 1.7.10 |KomMno3uinonHbIe MaTepUalbl: 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

TEOPHSI
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3anstue 1.7.12 |IloBTopenue no teme: "OOmas u HeopraHu4deckass XuMus'". 1 1.6,2.1 19,29, 3.6
TEeOpHst
3anstue 1.7.13 |3aueTHoe 3aHsATHE 110 pazaeny "OOmas u HeopraHudeckass XuMus'. 1 1.6,2.1 19,2.9,3.6 1.5,1.6,2.1
TEOpUst
Paznen 2 Oprannyeckasi XuMHs 66
Tema 2.1 2.1. OcHOBHbIE MOHATHSI OPTAHMYECKOIl XUMUM U Teopusi CTpoeHus | 6

OPraHuYecKuX cOeIuHeHui
3ansarue 2.1.1 |IIpenmer oprannueckoil xumuu. CpaBHEHHE OpraHUYECKHUX BEIIECTB C 2 1.1,2.6 1.5,2.9,3.1
TEOpHs HEOPTraHUYECKUMHU.
3ansarue 2.1.2 |[IpeamMer u 3agaun opranndeckor xuMuu. Teopust ctpoenus A.M. 2 1.1,2.2 1.5,2.9,3.1
Teopus byrtneposa. M3omepust u HU30MepHI.
3anstue 2.1.3  |DnexTpoHHas NpUpo/ia XMMUUYECKUX CBSI3€H B OPraHMUYECKUX 2 1.2,2.1 1.9,2.9,3.2
TEOpUs COC/IMHEHMSIX.
Tema 2.2 2.2. lIpeaenbHbIe YIiIeBOAOPOIbI
3ansatue 2.2.1 |AnkaHbl: 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE, HOMEHKJIATYpa. 1.2,2.1 1.9,2.9,3.2
TEOpUs
3ausarue 2.2.2 |AnkaHbl: CBOMCTBA, IPUMEHEHHUE. ['OMOJIOTY 1 U30MEPbI AJTKAHOB. 2 1.6,2.1 19,29,32
TEeOpHst
3anstue 2.2.3 |BolnonHeHue ynpakHEHUH Ha COCTaBJIEHUE CTPYKTYPHBIX (OpMYII 2 1.5,2.6 1.9,2.9,3.2
MPaKTUYECKOE |M30MEPOB U HAa3BAaHUU [0 CUCTEMATUYECKON HOMEHKJIATYype,
3aHsTHE cocTaBieHre GOpPMYJI IO HA3BAHUSM.
Tema 2.3 2.3. HenpeneabHbIe YI1eBOA0POAbI 16
3anstue 2.3.1 |AJKeHbI: HOMEHKIATypa, CBOICTBA, ojyueHue. Peakuus 2 1.1,2.6 1.7,2.3,3.2
Teopus nosmmMepusanuu. [Ipasuno B.B. MapkoBHUKOBa.
3anstue 2.3.2  |Knaccudukanus peakiuii B opranndeckoil xumuu. Peakuyn 2 1.1,2.1 1.9,2.3,3.2
TEOpUst MPUCOEIUHEHUS (TUAPUPOBAHUSL, FAJIOTEHUPOBAHUS,

TUAPOTAIOTCHUPOBAHMSI, TUAPATALNH ). Peakiuu oTmenienus

(meruapupoBaHusl, NETUAPOTATIOT€HUPOBAHUSL, TETUAPATALIUN).
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Peakuuu 3amenienus. Peakiuu nzomepusamnuu.

3ansarue 2.3.3 |AnkaaueHbl: HOMEHKIaTypa, ctpoenne. Kayuyku. Bynkanuzanus 2 1.1,2.6 1.13,2.3, 3.1
Teopus KaydyKa.
3anstue 2.3.4 |Pe3una u pe3auHoTeXHUYECKUE n3enus. CBOMCTBA pE3UHBI. 2 1.7,2.6 1.4,2.3,3.1
Teopus ABHaINHEBMaTUKH, MSATKUE TOTUTUBHBIC OAKH.
3ansarue 2.3.5 |AJKUHBL: HOMEHKJIATYpPa, CBOMCTBA, TOJIy4YECHHUE. 2 1.1,2.6 1.7,2.3,3.2
Teopus
3anstue 2.3.6 |ApoMaTUyecKkue yriieBooposl (apeHsl). beH301 U ero roMosIory. 2 1.1,2.6 1.14,2.4,3.5
Teopus Toutyour: cBOMCTBa, IPUMEHEHHUE.
3anstue 2.3.7 [Hedtb: coctas u cBoiicTa. [Iporieccsl MpOMBIIUIICHHON IEpepadoTKu 2 1.7,2.6 1.14,2.4,3.3
Teopus He(TU: KpeKUHT, pudopMuHr. OKTaHOBOE, IIETAHOE YHCTIA.

ABHaIMOHHbIC OEH3UHBI.
3anstue 2.3.8 |HaxoxaeHue mpakTHUECKOIro BbIXO/A MPOIYKTa peakluu. 1 1.1,2.5 1.9,2.9,34
IIPAKTHUYECKOE
3aHSTHE
3anstue 2.3.9 |HaxoxaeHue MpakTHIECKOTO BBIX0/1a IPOIYKTA Peakuu (perieHne 1 1.1,2.5 1.9,2.9,34 1.1, 1.7, 2.6
IIPAKTUYECKOE |TUIOBBIX 3a/1a4).
3aHATHE
Tema 2.4 2.4. Kucaopoacoaepskaniue yriaeBoa0poabl 22
3ansarue 2.4.1 |CnupThl: HOMEHKIATYpPa, CBOMCTBA, IPUMEHEHHE. AJIKOTOJIU3M, €TI0 2 1.6,2.3 1.7,2.4,3.3
Teopus MOCJICACTBUS U MIPEAYIPEKICHHE.
3ausarue 2.4.2 |['nmunepun: coctas. CBoiicTBa, npuMeHeHne. KauecTBeHHas peakuus Ha| 2 1.6,2.3 1.5,2.3,33
Teopus MHOTOaTOMHBIE CITUPTHI.
3anstue 2.4.3 |Anbaerujbl, KETOHBI: HOMEHKJIATypa, CBOMCTBA, TPUMEHEHHE. 2 1.6,2.3 1.4,2.9,3.5
Teopus
3anstue 2.4.4 |DeHOIbl: HOMEHKIATYPA, CBOMCTBA. IPUMEHEHHE. 2 1.6,2.3 1.14,2.3,3.5
Teopus
3anstue 2.4.5 |I[Ipumenenue ¢peHola Ha OCHOBE CBOMCTB: (heHOIDOpMaIbIeTHIHBIC 2 1.6,2.3 1.7,2.4,3.5
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Teopus cmodbl. Kineit u repMerusupyromye MaTepraibl B aBUACTPOSHHUH.

3anstue 2.4.6 |KapOoHOBBIE KUCTIOTHI: HOMEHKIIATypa, CBOWCTBA, IPUMEHEHHE. 1.6,2.3 1.5,2.9,3.3
Teopus

3anstue 2.4.7 |Cnoxsble 3¢upbl: HOMEHKIATYpa, CBOWCTBA, TPUMEHEHHE. 1.6,2.3 1.9,2.4,33
Teopus

3ansarue 2.4.8 |BbpinosHeHNE ynpaKHEHUI HAa COCTABIICHUE 1IETIOYEK IIPEBPAILCHUN. 1.6,2.3 1.9,2.3,33
MPAKTHYECKOE

3aHsTHE

3anstue 2.4.9 [JKupsl, kak Onooprannyeckue Beniectsa. CpaBHEHHE COCTaBa U 1.6,2.3 1.9,2.9,33
Teopus CBOMCTB PaCTUTENbHBIX U )KUBOTHBIX JKHPOB.

3ansarue 2.4.10 [HarypanbHble 1 HCKYyCCTBEHHBIE XKUPbl. COBPEMEHHBIE TEXHOJIOTUH 1.6,2.3 1.5,2.3,3.1
Teopus MI0JIy4Y€HHUSI UCKYCCTBEHHBIX JKUPOB.

3anstue 2.4.11 |CoBpeMeHHBIE MOIOIIHNE CPECTBA. 1.6,2.3 1.7,2.3,3.1
Teopus

3anstue 2.4.12 |MbLna: TBepAbIe U KUAKUE: CBOWCTBA, IPUMEHEHHUE. 1.6,2.3 1.7,2.3,3.1 1.6,2.3
Teopus

Tema 2.5 2.5. YriaeBoanl

3anstue 2.5.1 |YrneBoabl: MOHOCaxapu bl AUcaxapuabl (TI0K03a, pudo3a, caxaposa). 1.2,2.7 1.5,2.4,3.6
Teopus

3anstue 2.5.2 |Ilomucaxapumbl (Kpaxmal, 1eunoio3a). [IpoBenenre kayecTBEHHBIX 1.2,2.7 1.9,2.9,3.3,3.5
Teopus peakiui.

Tema 2.6 2.6. A3oTcoaep:kaiiue yriieBog0poabl

3anstue 2.6.1 |AMUHBL: IEpBUYHbIE, BTOPUUHBIE, TpeTUYHbIE. [[prMeHeHne aMHHOB. 1.2,2.7 14,2.4,34
Teopus AHWINH.

3anstue 2.6.2 |AMUHOKUCITOTHL. benku. LIBeTHBIE peakiuu OeIKoB. 1.2,2.7 1.7,2.3,34,3.6
MPAKTHYECKOE

3aHsTHE

Tema 2.7 2.7. CuHTeTHYeCKHE BbICOKOMOJIEKYJISIPHbIE COeANHEHUSI

ctp. 17 u3 50




3ansarue 2.7.1 |[loauMepbl U CHHTETUYECKUX BOJIOKHA: CBOMCTBA, MOJTYUYCHHE, 2 1.6,2.7 1.14,2.4,3.3
TEeOpHst MIpUMEHEHUE.
3anstue 2.7.2 |PopMupoBaHUE MOHATUS HKOJIOTHYECKOM KyIbTyphl. rpa — KOHKYpC 2 1.6,2.7 1.14,2.3,3.6
TEOpUst MIPOEKTOB «DKOJACHCTBUEY.
3anstue 2.7.3 |PopMupoBaHUE NOHATHS SKOJIOTMUECKOH KyJIbTypbl. rpa — KOHKypC 2 1.6,2.7 1.14,2.9,3.6
Teopus MPOEKTOB «IKOJICUCTBUEY.
3ansarue 2.7.4 |OCHOBHBIE TOHATHUSI OPTAHUYECKON XUMHUH. 1 1.6,2.3 19,24, 3.1
TEeOpHst
3anstue 2.7.5 |3auetHoe 3aHsATHE. OOOOIIEHNE 3HAHHM 110 OPTAaHUYECKON XHUMUH. 1 1.6,2.3 19,24, 3.1 1.2,1.6,2.2,2.5,
Teopus 2.7
TemaTnka caMoOCTOATEIBHBIX padoT
Howmep no Bun (nHa3Banue) camocToaTenbHON pabOThI O6bem
MOPSAIKY 4acoB
1 OcCHOBHBIE 3aKOHBI XUMUHU 2
2 OmnpeneneHue IeMEHTa TI0 €ro JIEKTPOHHOHN Gopmyie 2
3 WNonnas 1 KoBaJIeHTHAst XUMUYECKHE CBSI3H 2
4 3anosHeHUEe TaOIHIIBI C TPUMEPAMH TOMO, T€TEPOTEHHBIX CMECEH 2
BEILIECTB, UCIIOIb3YEMBIX IOMA.
5 IIpoBeneHne 1OMAIIHErO SKCIEPUMEHTA 110 IPUTOTOBICHUIO 2
HACBILIEHHBIX, IEPECHIIIEHHBIX U HEHACBHIIICHHBIX PACTBOPOB
(M3ydeHune TEOPETUUECKOTO MaTepHraa)
6 IIpoBenieHue 1oMaIIHErO SKCIIEPUMEHTA: BHIPALIMBAHUE KPUCTAJUIOB 3| 2
PacTBOPOB X COJEH (MPUTOTOBIEHUE HACHIIICHHBIX,
MEPEHACHIIICHHBIX PACTBOPOB
7 [IpoBeneHue fOMaIIHEro SKCIEPUMEHTA: BBIPAIIMBAHUE KPUCTAILIIOB U3| 2
PacTBOPOB X COJel (MOATOTOBKA OTUETA).
8 Omnpenenenne ¢ noMolblo HHAUKaTopa pH pacTBopa oBomieit 2

(TpUrOTOBJICHHUE IITKAJIBI HHAUKATOPOB).
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9 Omnpenenenue ¢ TOMOIIBIO MHAUKaTOpa pH pacTBopa oBoIIIei (OMBITHI)

10 Omnpenenenue ¢ noMoIblo HHAUKaTopa pH pacTBopa oBomieit
(mOAroTOBKA OTYETA).

11 CocraBieHre ypaBHEHUN OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX 2
peaKImii METOAOM 3JIEKTPOHHOTO OasiaHca.

12 [ToaroroButk cooOIeHUE HA TeMY: «MeTasuibl U CIUIABHI, 2
UCIIOJIb3YEMBIE B aBHA - PAKETOCTPOCHHHU. CIUIABBI C TUTAHOM, TOPUEM
U LIUPKOHUEMY (M3y4YEHUE JIUTEPATyphl IO JAHHOMY BOIIPOCY)

13 [ToaroroBuTh coodIIeHNE HA TeMY: «MeTaibl U CIIJIaBbl, 2
HCIIOJIb3YEMBIE B aBHA - PAKETOCTPOCHHH. CIUIABbl C TATAHOM, TOPUEM
Y IIUPKOHUEM» (TIOJArOTOBKA COOOIIICHHS).

14 Hanucanue rpynmnoBoro MuHu- rmpoekrta: « KoMmno3uiuoHHbIe 2
Mmatepuaisl» (Bbioop KM, nzyuenue nureparypsl, GopMUpOBaHHE
KOMaH/IbI).

15 Hanucanue rpynmnoBoro MuHM - npoekTa: « KoMno3uimonHeie 2
MaTepHasbl» (BHITOJHEHUE 3aaHUS - IPUIIAraeTCs).

16 Tuns! ruOpuan3anys atoma yriiepoja B yriieBoAopoaax 2

17 Cocranenue Hopmy1 110 Ha3BaHUSIM 2

18 [IpumeneHue ajikaHoOB 2

19 Tunel XMMMUECKHUX pEaKLIMHA B OPraHUYECKUX COEIUHEHMSIX 2

20 ITonroroBka coobmienus o reme: «lIpuMeHeHne pe3nHOTEXHNYECKUX 2
W3JIeU B aBUa, MAIIMHOCTPOSHUMY (M3yUYEHHUE JTUTEPATyPhI).

21 [ToaroroBka coobienus mo teme: «lIpuMeHeHne pe3nHOTEXHUYECKUX 2
U3JIeUH aBUa, MallIMHOCTPOEHUMW» (TIOATOTOBKA COOOIIEHMSI TN
Mpe3eHTAINH, TT0JI00P BUAECPOIUKOB).

22 Bnusinue apeHOB Ha CBOMCTBAa aBTOMOOMIIBHOTO TOIIMBA

23 ITonroroBka coobmennii Ha Temy: "IIpupogHbIe ra3sl U UX

HCITI0JIb30BAHHUE B OPTaHUYCCKOM CUHTE3€C
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24 [ToaroroBka KOJJIEKTUBHOM Mpe3eHTalMU Ha Temy: " Moii 1ocyr». 2

25 Hcnonp30BaHne apoMaTHYECKHUX YIJIEBOJOPOI0OB B IPOMBIIUIEHHOCTH 2

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

27 [ToaroToBUTH COOOIIEHUS 00 UCIIOIB30BAHUH CIIOKHBIX 3(UPOB, 2
CIHUPTOB, )KUPOB B KOCMETUYECKOW MPOMBIIIIICHHOCTH.

28 CocTaBUTh CPaBHUTEIBbHYIO TAOJIUILy COCTaBA U CBOMCTB KUIKUX U 2
TBEPABIX KUPOB

29 OnpenenuTh KpaxMail B TPOIyKTax MUTaHUS (Ka4eCTBEHHAs peaKITUs 2
Ha Kpaxmain).

30 IToaroroButk coobuIeHUs Ha TeMy: "Poib aMHHOKHUCIIOT B 2
MoJJep>)KaHUM UIMMYHHUTETA YesIoBeKa'.

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

32 MUHHU-TIPOEKT 10 IKOJIOTUH «ITO 5T MOTY...» paboTa HaJ MHUHH- 2
IIPOEKTOM (aHKETHPOBAHHE, WM NTOATOTOBKA NPE3EHTALNH,
MaTepHuasoB JIJisl 3aIIUTHI)

33 MUHHU-TIPOCKT TI0 IKOJIOTHH «ITO 5 MOTY...» (3a11uTa) 2

BCEI'O: | 210

TemaTuka HHAUBUAYAJIBbHBIX IPOCKTOB

O 00 1 N L B W N —

. Apomarnyeckue Maciia — OECLIeHHBIN 1ap NPUPOIBL.
. ACIMpHH KaK KOHCEpPBAaHT.

. BUTaMHHBI B J)XU3HU YeJIOBEKA.

. 7Kene30 1 310pOBbE UETIOBEKA.

. Inekchl numieBbIx 100aBOK.

. Kax onpenenuts kauectBo mena?

. [louemy oBomu u GpyKTHI KUCIBIE?

. Kama — 310poBbe Haie.

. Koppo3us MeTanioB u criocoObl ee npeaynpex1eHusl.
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10. CpenctBa AJi1 MBIThSI IOCYIBI.

11. Yro Takoe He(Th U KaK OHA MOSIBUJIACh Ha 3emiie?

12. [llenk HaTypanbHBIA U NCKYCCTBEHHBIM.

13. 3HepFCTI/I‘leCKI/Ie HaAIIMTKH — HAIIMTKH HOBOI'O ITOKOJICHUA.

14. SluTaps - BoneOHbIE CIe3bl IepeBa.
15. XuMus — COIO3HUK MEIUIINHEI.

2.3. CBsA3b AUIAKTHYECKHUX €IMHUI] C IPeIMETHBIMH Pe3yIbTaTAMU

IIpeamMeTHbIE pe3yabTaThl

JIngakTHyecKue eTMHUIbI

HNujpexcol TeM 3aHATHH

3.1 chopMUpPOBAHHOCTH MPEICTABICHUHN O
MECTE XMMHUHU B COBPEMEHHOW HAyYHOU
KapTUHE MUpPa; TOHUMAaHUE POJIM XUMUU B
dbopMHUpPOBAHUHU KPYTO30pa U
(GYHKIIMOHAJIBHON IPaMOTHOCTH Y€JI0BEKa
JUISL pELIEHUS TPaKTUYECKUX 3a]1a4;

1.3 OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH
COXpPAHEHUSI MaCChl BEILIECTB, 3aKOH
IMOCTOSIHCTBA COCTaBa BEIICCTB,
[Tepnonnueckuii 3akon J[.11. Menneneena;
TEOpHs CTPOCHUS OPraHUYECKUX
COCJIMHCHU I

1.1.1

2.1 Onpenenars: BAJIEHTHOCTb U CTETICHb
OKHCJICHUSI XMMHYECKHUX DJIEMEHTOB, THII
XUMUYECKOU CBSA3U B COCTUHECHUSX, 3aPsiT
HOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJIMYECKOU PEIIETKH,
XapakTep Cpeibl B BOJHBIX PacTBOpPaXx,
OKHCJIUTEb U BOCCTAHOBHUTEIIb, : HK30MEPHI
¥ TOMOJIOTH MPUHAJIJICKHOCTh BEIIECTB K
pPa3HbIM KJ1accaM HEOPraHUYECKUX U
OPraHUYECKUX COCIMHECHUI; XapaKTep
B3aUMHOTI0 BJIIMSIHUSI aTOMOB B MOJIEKYJIaX,
TUIBI PEAKIINI B HEOPTaHUYECKOMN U
OpPraHUYECKON XMMUHU

1.1.1
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1.4 OcHOBHBIE TEOPUU XUMHH; CTPOCHUS
aToMa, XMMUYECKOU CBSI3H,
ANEKTPOIUTUYECKON TUCCOUUALINU, KUCIIOT
Y OCHOBAHU, HEOPTraHUYECKUX U
OPraHUYECKUX COCIUHEHUMN

1.5.7

2.3 OOBICHATH: 3aBHCUMOCTDH CBOMCTB
HEOPTraHMYECKUX U OPraHMYCCKUX BEICCTB
OT MIX COCTaBa M CTPOCHHMS, TIPUPOIBI
XUMHUYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKOHN peaKIuu OT Pa3IuIHBIX
dbakTOopoB

1.5.7,2.4.10,2.4.11,2.4.12,2.7.4,2.7.5

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

2.1.1,2.1.2,2.3.3

2.6 Ha3pIBaTh: N3y4EHHBIE BELIECTBA 110
«TPUBHAIIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIaTypaMm

2.1.1,2.3.3,2.3.4

2.2 XapakTepu3oBarth: S-, p-, d-37I€MEHTHI
110 UX noJioxkeHuto B [lepuoanueckon
cucreme [[.U. MenneneeBa; ctpoenue u
CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTaHHUYECKUX
COE€IMHEHUN

2.1.2

1.7 IIpupoHble UCTOYHUKU
YTIIEBOJOPOJIOB U CITOCOOBI MX

234
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nepepadboTKu

1.6 BemiecTBa 1 MaTepualibl, HIUPOKO
UCITOJIb3YEMBIC B MPAKTHUKE: OCHOBHBIS
METaJIJIbI M CIIaBbI, MUHEPATbHBIC
KHCJIOTHI, IIIEJIOYH, KOMITO3UITHOHHBIE
MaTepHaJIbl; : IPeJICIbHbIC, HEMPEACTbHBIC
YTJIEBOJAOPO/IbI, ApOMAaTHUYCCKHE,
KHCIIOPOCOIepKAIIHE, a30TCOACPIKAIIIIC
OpraHUYECKUE COCTMHCHHUSI, IPUPOTHBIC U
CUHTETUYECCKHE BEICOKOMOJIEKYJIISIPHBIC
COCIMHEHUS

24.10,2.4.11,2.4.12,2.7.4,2.7.5

3.2 BiIaJeHNE OCHOBOIIOJIATralOIIUMU
XUMHYECKUMU MMOHATUSIMU, TEOPUSIMU,
3aKOHaMHU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TOJIb30BAHUE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

1.3 OcHOBHBIC 3aKOHBI XUMHU: 3aKOH
COXpaHEHHUSI MACCHI BEIIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIICCTB,
[lepuonnueckuii 3axkon [I.1. Menneneena;
TEOpHUs CTPOCHUS OPraHUYECKUX
COE€IMHEHUU

1.2.1,1.2.3

2.1 OnpenensaTh: BaJICHTHOCTh U CTETICHb
OKMCJICHUSI XUMHUYECKUX 3JIEMEHTOB, THUII
XUMHUYECKOM CBSI3U B COCIMHEHUSIX, 3aPsi]l
MOHA, MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, THUI KPUCTAJIMICCKON PEIIETKH,
XapakTep Cpeibl B BOAHBIX pacTBOpax,
OKHCIIUTEIb U BOCCTAHOBUTEIb, : H30MEPHI
¥ TOMOJIOTH MPUHAJIC)KHOCTh BEIIECTB K
Pa3HBIM KJIacCaM HEOPTaHUYECKUX U

1.2.1,1.3.1,1.3.3,1.34,1.3.5,1.3.6, 1.3.7,
l1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3, 1.7 .4,
1.7.7,1.7.8,1.7.9,2.1.3,2.2.1,2.2.2,2.3.2
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OPraHUYECKUX COCMHECHUN; XapaKTep
B3aUMHOTO BJIIMSIHUSI aTOMOB B MOJIEKYJIaX,
TUIBI PEAKIIMN B HEOPTaHUYECKON U
OPTraHUYECKON XUMHUH

1.2 Baxneume XuUMHISCKHUE MTOHATHUS:
BEIICCTBO, XUMUYCCKHI 3JIEMEHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paauKai, aTOMHbIC S-, p-, d-opOurtanu,
XHUMHYECKAs CBSI3b, BAJICHTHOCTD, CTCIICHD
OKHUCJICHHUSI, MOJIb, MOJISIpHAsI Macca,
MOJIAPHBII 00BEM Ta3000pa3HbIX BEILIECTB
JTUCTIEPCHBIC CUCTEMBI, HCTHHHBIC
PacTBOPBI, JIEKTPOJIUTUYECKAS
JTUCCOITUAIINS; aJUTOTPOIHS, THOPHIN3AIIHS
opOuTaJIel, MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

1.2.2,1.3.1,1.3.3,1.3.4,1.3.5,1.3.6, 1.3.7,
2.13,2.2.1

2.2 XapakTepu3oBarh: s-, p-, d-3JIIeMEHTbI
10 UX NoJoKeHuto B [lepuoanueckon
cucteme [[.11. Mennaeneesa; CTpoeHUE U
CBOMCTBA OCHOBHLIX KJIaCCOB
HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHECHU I

1.2.2,1.2.3

1.4 OcHOBHBIE TEOPUU XUMUU; CTPOCHUS
aToMa, XUMHUYECKOH CBSI3H,
AIEKTPOTUTUIECKON TUCCOLUAIINHU, KUCIIOT
Y OCHOBAHUM, HEOPTraHUYECKUX U

1.5.1,1.5.2,1.5.3,1.5.4,1.5.5
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OPraHUYECKUX COCIUHEHUN

2.3 OOBICHATH: 3aBHCUMOCTDH CBOMCTB
HEOPTraHMYECKUX U OPraHMYCCKUX BEICCTB
OT MIX COCTaBa M CTPOCHHMS, TIPHPOIBI
XUMHUYECKOM CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKOHN peaKIuu OT Pa3IuIHBIX
dbakTOopoB

1.5.1,1.52,1.53,1.54,1.5.5

1.6 BemecTBa n MmaTepualibl, LIXPOKO
HCIIOJIBb3YEMbIEC B IPAKTUKE: OCHOBHbIEC
METAJLJIbI U CIUIaBbl, MUHEPAIbHbIE
KHUCJIOTHI, II€JI0YU, KOMITIO3UIITUOHHBIE
MaTrepualbl; : IpeAelibHbIe, HENPEIEIbHbIC
YTJIEBOIOPOIbl, aDOMATUUYECKHUE,
KHUCIIOPOCOIepKaIllie, a30TCOAepKAIIIIE
OpraHUYeCcKUEe COCTMHEHHUS, IPUPOJIHBIE U
CUHTETUYECKHE BEICOKOMOJIEKYJISIPHBIE
COCMHEHUS

l1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3, 1.7 4,
222

1.5 Knaccuduxaio 1 HOMEHKIATYpy
HEOPraHMYECKUX U OPTaHUYECKUX
COCIMHEHUN

1.7.7,1.7.8,1.7.9,2.2.3

2.6 Ha3piBaTh: M3y4YEHHBIE BEIIECTBA 110
«TPUBHAJIIBHOW» WJIA MEXIYyHAPOAHON
HOMEHKJIaTypaMm

223,23.1,2.35

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

23.1,23.2,23.5
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COBPEMEHHOT0 O0IIeCTBa

3.3 Bi1aieHUE OCHOBHBIMU METOJAMU
HAYYHOTO MTO3HAHMUSI, UCTIOIh3YEMBIMU B
XUMUU: HAOJIIOICHHE, ONTUCAHUE,
U3MEpEHUE, YIKCIIEPUMEHT; YMEHUE
00pabaTbIiBaTh, OOBSACHITH PE3YIIbTATHI
MIPOBEJICHHBIX OMBITOB M JI€JaTh BHIBOJIBI;
TOTOBHOCTH M CIIOCOOHOCTH MMPUMEHSTh
METO/IbI TIO3HAHUS TIPU PEIICHUN
MPAKTUYECKUX 33]1a4;

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

1.3.2,2.5.2

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

1.3.2
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1.7 IlpupoaHble HCTOUHUKHU 2.3.7
yTIEBOJOPOJIOB U CITOCOOBI X

nepepadboTKu

2.6 HazpiBath: n3yuyeHHsle Bemecrsa no  |2.3.7

«TPUBHAIBHOW» WJIA MEXIYHAPOAHON
HOMEHKJIATYypam

1.6 BemiecTBa 1 MmaTepualibl, LIKPOKO
UCIIOJIb3yEeMbI€ B IIPAKTUKE: OCHOBHbIE
METaJIJIbl U CIIaBbI, MUHEPAJIHHBIC
KHUCJIOTHI, II€JI0YH, KOMITIO3UIITUOHHBIE
MaTtepualbl; : IpeAesibHbIC, HENPEACIbHbIC
YTJIE€BOAOPO/Ibl, ApOMAaTUUYECKHE,
KHCIJIOPOJCOIEpKAIIHE, a30TCOAEPIKALUE
OpraHUYeCKUEe COCUHEHHUS], IPUPOTHBIE U
CUHTETHUYECKHE BHICOKOMOJICKYIISIPHBIC
COEAMHEHUS

24.1,2.42,2.4.6,24.7,2.4.8,2.49,2.7.1

2.3 OOBICHATH: 3aBUCHUMOCTb CBOMCTB
HEOPTraHUYECKUX M OPTAaHMYECKHUX BEIICCTB
OT UX COCTaBa M CTPOCHUS, TIPUPOJIBI
XUMHUYECKOH CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKOMN PEaKIN OT Pa3IUIHBIX
¢dakTopoB

24.1,24.2,24.6,24.7,2.48,24.9

2.7 OcymecTBIISTh: CAMOCTOSTEIbHBIN
MOMCK XUMHUYECKON MHPOpMAITUH C
UCII0JIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB
JUTSI: TIOHUMAaHUS TJI00AbHBIX MPOOJIEM,

2.5.2,2.7.1
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CTOSIIIUX MEPE YETOBEYECTBOM:
JKOJIOTHYECKHUX, JHEPTETUUECKUX U
CBIPbEBBIX; OOBACHEHUS] XUMUYECKHUX
SABJICHUM, TPOUCXOASIINX B IPUPOAE, OBITY
1 Ha npou3BojacTBe. Kpurnueckn
OLICHUBATh JOCTOBEPHOCTh XUMHUYECKOU
uHpOpMAaIUH, TOCTYMAOLIEH U3 pa3HbIX
VCTOYHUKOB

3.4 chopMUPOBAHHOCTh YMEHUS JaBaTh
KOJIMYECTBEHHBIC OLICHKU U MPOBOIUTH

pacyeThl M0 XUMUUECKUM (PopMysiaM U

YpaBHECHUSIM;

1.3 OcHOBHBIE 3aKOHBI XUMHUH: 3aKOH
COXpPaHEHUSI MaCChl BEIIECTB, 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIIECTB,
[Tepnonnueckuit 3axoH J[.11. Menneneesa;
TEOPUSI CTPOCHUSI OPTaHUYECKUX
COCJIMHECHU I

1.1.2

2.1 Onpenensars: BAJICHTHOCTh U CTETICHb
OKHCJICHHUS XMMHYECKHUX DJIEMEHTOB, THII
XUMUYECKOU CBS3U B COCTUHECHUSX, 3aPsiT
MOHA, TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TUI KPUCTAITMYECKON PEIIETKH,
XapakTep cpeibl B BOAHBIX PacTBOpax,
OKHUCJIUTEIIb U BOCCTAHOBUTEb, | U30MEPDI
Y TOMOJIOTH IIPUHA/IJICKHOCTD BEIIECTB K
pa3HbIM KJIaccaM HEOPraHUYECKUX U
OPraHUYECKUX COCTMHEHUI; XapaKTep
B3aUMHOTI'0 BIIMSIHUSI aTOMOB B MOJIEKYJIaX,
THUIIBI PEaKIil B HEOPTaHUYCCKOU U
OpraHUYeCKON XUMHUHU

1.1.2
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1.4 OcHOBHBIE TEOPUU XUMHH; CTPOCHUS
aToMa, XMMUYECKOU CBSI3H,
ANEKTPOIUTUYECKON TUCCOUUALINU, KUCIIOT
Y OCHOBAHU, HEOPTraHUYECKUX U
OPraHUYECKUX COCIUHEHUMN

14.1,1.42,1.4.3,1.4.4,14.5,1.4.6,1.5.6,
1.5.8,1.59

2.4 Habnronath, pUKCUPOBATH U
OMHCHIBATH PE3YIbTATHI MPOBEIACHHOTO
AKCIIEPUMEHTA

1.4.1,1.42,1.4.3,1.4.4

2.5 [IpoBOIUTH pacyeThl IO XUMHUYECKUM
dbopmysiaM ¥ YpaBHEHUSIM peaKIuii

1.45,1.4.6,158,15.9,2.3.8,2.39

2.3 OOBACHATH: 3aBUCUMOCTDH CBOMCTB
HEOPTaHMYECKUX U OPTaHMYCCKHX BEIICCTB
OT MIX COCTaBa M CTPOCHHMS, IPUPOIBI
XUMHUYECKOHN CBS3H, 3aBUCHUMOCTH CKOPOCTH
XUMHUYCCKOHN pPeaKIuu OT Pa3IuIHBIX
dbakTOopoB

1.5.6

1.1 Ponp XxuMuu B €CTECTBO3HAHUU, €€
CBSI3b C JIPyTUMH €CTECTBEHHBIMU
HayKaMHM, 3HaUCHUE B )KU3HU
COBPEMEHHOT'0 O0IIeCTBa

2.3.8,2.39

1.2 BaxxHenmme XUMHIYECKHUE TTOHITHS
BEIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, MOH,
paaukai, aTOMHbIE S-, p-, d-opOurtanu,
XAMHYECKAs CBSI3b, BAJICHTHOCTD, CTCIICHD
OKMCJICHHS, MOJIb, MOJISIPHAs Macca,

2.6.1,2.6.2
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MOJISIPHBIN 00BEeM ra3000pa3HbIX BEIECTB
JTUCTIEPCHBIEC CUCTEMbI, UCTUHHBIC
PacTBOPHI, JIEKTPOJIUTUYECKAS
JUCCOIMALINS; aJUTOTPOIUS, THOPUAN3ALIMS
opOuTasneii, MpOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYT

2.7 OcymecTBIISTh: CAMOCTOSTEIbHBIN
MOMCK XUMHUYECKON MH(POpMAITUH C
UCII0JIb30BaHUEM PA3JIMUHBIX UCTOYHUKOB
JUTSI: TIOHUMAaHUS TJI00AIbHBIX MPOOJIeM,
CTOSIIIUX TIEPE]T YETOBEUECTBOM:
AKOJIOTUYECKHUX, IHEPTETUUECKUX U
CBIPbEBBIX; OOBICHEHUSI XUMUUECKUX
SIBJICHUH, TPOUCXOJIAIIUX B IPUPOJIE, OBITY
U Ha npousBojcTBe. Kputuuecku
OIIEHUBATh JIOCTOBEPHOCTh XMMUUYECKOM
uH(OpMaIK, OCTYIAOIIEH U3 pa3HbIX
MCTOYHHKOB

2.6.1,2.6.2

3.5 BnajeHue NpaBUIAMU TEXHUKH
0€30MacCHOCTHU NP KUCTIOIb30BaHUU
XUMUYECKUX BEIICCTB,;

1.6 BemiecTBa u MmaTepualibl, LIKPOKO
HCIIOJB3YEMbIC B TPAKTUKE: OCHOBHbIC
METAJLJIbI U CIUIaBbl, MUHEPATIbHbIE
KHUCJIOTHI, IIEJI0YH, KOMITIO3UIIMOHHBIE
MaTepualbl; : IpeAelibHbIe, HENPEIeIbHbIC
YIJIEBOJIOPO/Ibl, AaDOMATUYECKHE,
KHCIIOPOCOIEPKAILNE, a30TCOACPKAIIIE
OpraHUYeCKUEe COCTUHEHMUS, IPUPOHBIE U
CUHTETUYECKHE BEICOKOMOJIEKYJISIPHBIC

1.7.6,2.43,2.4.4,2.4.5

ctp. 30 u3 50




COEIUHEHUSI

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

1.7.6

1.1 Posip XMMHH B €CTECTBO3HAHUH, €€
CBSI3b C IPyTUMH €CTECTBEHHBIMU
HayKaMH, 3HaUYCHHUE B )KU3HU
COBPEMEHHOI0 00IIeCTBa

2.3.6

2.6 Ha3pIBaTh: M3yUECHHBIE BEIIECTBA 110
«TPUBHAIBHOW» WJIA MEXIyHAPOAHON
HOMEHKJIaTypam

2.3.6

2.3 O0OBACHATE: 3aBUCHUMOCTH CBOMCTB
HEOPTaHUYECCKUX ¥ OPTAaHMYECKUX BEIICCTB
OT UX COCTaBa M CTPOCHHUS, TIPUPOJIBI
XUMUYECKOH CBSI3H, 3aBUCHUMOCTh CKOPOCTH
XUMHYECKOHN PEaKIHK OT Pa3IMIHBIX

243,244,245
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(dakTopoB

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

252

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

252

3.6 chopMUPOBAHHOCTH COOCTBEHHOM

1.6 BemiecTBa 1 MmaTepualibl, LIKPOKO

1.7.5,1.7.10, 1.7.11, 1.7.12, 1.7.13, 2.7 .2,
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MO3ULIMHU IO OTHOLIEHUIO K XUMHUYECKOMN
uH(popMaIK, MOJy4aeMOr U3 pa3HbIX
VMCTOYHUKOB.

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

2.7.3

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

1.7.5,1.7.10, 1.7.11, 1.7.12, 1.7.13

1.2 Baxxkuenmme XUMHYSCKHUE TOHATHUS:
BEIICCTBO, XUMUYECKHI JIEMEHT, aTOM,
MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paauKai, aTOMHBIC S-, p-, d-opOuTtanu,
XUMUYECKast CBSA3b, BAJICHTHOCTh, CTCIICHb

25.1,2.6.2
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OKHCJIEHUS, MOJIb, MOJISIPHAs Macca,
MOJIIPHBII 00BEM T'a3000pa3HbIX BEILIECTB
JUCIIEPCHBIE CUCTEMbI, HCTUHHbBIE
PacTBOPBI, JIEKTPOIUTHYECKAS
JUCCOILMAIS; AJTIOTPOTIHS, THOPUAU3AIIHS
opOuTaneil, IpOCTPaHCTBEHHOE CTPOCHUE
MOJIEKYJT

2.7 OCyHmIEeCTBIIATh: CAMOCTOATEIbHBIN 2.5.1,2.62,2.7.2,2.7.3
MOUCK XUMHUYECKON MHPOpMAITUU C
UCII0JIb30BaHUEM PA3JIMUHBIX UICTOYHUKOB
JUTSI: TIOHUMAaHMS TJI00aIbHBIX MPOOJIeM,
CTOSIIIUX TIEPET YETOBEUECTBOM:
AKOJIOTUYECKHUX, JHEPTETUUECKUX U
CBIPBEBBIX; OOBSICHEHHUSI XUMHUYECKUX
SIBJICHUM, IPOUCXOISAIINX B MPUPOJIE, OBITY
U Ha npousBojicTBe. Kputuuecku
OIIEHUBATh JIOCTOBEPHOCTh XMMUUYECKOM
uH(OpMaIK, MOCTYIAOIIEH U3 pa3HbIX
MCTOYHUKOB

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0OB Y4e0OHOM 1eATeJIbHOCTH 00YYAIOIINXCH

HaumMmeHnoBaHue TeMbl

XapakTepuCcTHKA OCHOBHBIX BH/I0B /IeSITEJILHOCTH 00yUyaromerocsi (Ha ypoBHe
Y4eOHBIX JelCTBH)

Pazgen 1 OOwas n HeopraHuyeckas XuMus

Tema 1.1 1.1. OCHOBHBIE TOHATHS U

3aKOHBI

Q)OpMYHI/IpOBaTb 3aKOHBI COXPaHCHNA MAaCChI BCIHICCTB U ITOCTOAHCTBA COCTaBa BCIICCTB,

penaTh pacyeTHhIE 3a/1a4u M0 XUMUYECKUM (pOpMyJiaM U YpaBHEHUSM;
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Tema 1.2 1.2 Ilepuoanueckuii 3aK0H U
MePUOINUECKAS CUCTEMA XUMHUYECKUX
sanemeHToB .M. MeHaeneeBa Ha OCHOBE
YYEHHUS O CTPOCHUHU aToMa

YCTaHABIIMBATh SBOJIOIMOHHYIO CYITHOCTh MEH/IEJIEEBCKOM U COBPEMEHHOM
dbopmynpoBoK nepuoanueckoro 3akona JI.M.Menneneena;

OOBACHATH PUZNYECKHUI CMBICT CUMBOJIMKY EPUOJUYECKON TaOIUII XUMUYECKHUX
anemeHToB J[.M1.MeHnneneeBa (HOMEpOB 3JIEMEHTA, IEPUOJIA, TPYIIIbI) U YCTAHABIUBATh
MPUYHHHO-CJIEICTBEHHYIO CBSI3b MEXY CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMMU
M3MEHEHUS CBOMCTB JIEMEHTOB U 00pa30BaHHBIX UMU BELIECTB B IEPUOIAaX U IPyNmax;

XapaKTepU30BaTh AJIEMEHTHI MAJIBIX M OOJIBIITUX MEPUOJIOB 110 WX MOJIOKESHUIO B
nepuoanueckou cucreme J.M.Menneneena;

Tema 1.3 1.3. Ctpoenue BeliecTBa

YCTaHaBIIMBATh 3aBUCHUMOCTbH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOCHUSA ATOMOB,
00pa3yroNMX X XUMUYECKUX JIEMEHTOB. XapaKTEPU30BaTh BaKHEUIIINE TUIIBI
XUMHUYECKUX CBSI3€M U OTHOCUTEIIBHOCTD 3TOW TUIIOJIOTHH;

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

YCTaHaBJINBATh MPUYUHHO-CICICTBEHHYIO CBSI3b MEXKIY COJICPKAHUEM 3TUX 3aKOHOB U
HAITMCaHWEM XUMUYECKUX GOpMYT B YpaBHEHU;

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

Tema 1.4 1.4. Bona. PacTtBopsl.
DNEKTPOIUTHYECKAS TUCCOLUALUS

(GbOopMyITpPOBATH OCHOBHBIC TTOJIOKECHUS TCOPUH JIEKTPOJIUTHISCKON JTUCCOTHAITIH U
XapaKTEPU30BATh B CBETE A3TOW TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHCHUI;

T'OTOBUTDL PAaCTBOPHI BaHaHHOﬁ KOHICHTPAIUU B 6BITy " Ha IMMPONU3BOACTBC,

co0JiroaTh paBuiia 0€30MacHOro 0OpalleHus C TOPIOUYUMH U TOKCUYHBIMU
BEIllECTBAMU, JJAa0OPaTOPHBIM 000PYI0BaHUEM,;

peuiaTb PaCuUCTHLIC 3aJa49X 110 XUMHWYCCKUM q)OpMy.HaM U YPABHCHUAM;

Tema 1.5 1.5. Knaccudukanus

I[aBaTB OIIPCACICHNUC U OIICPUPOBATH CICAYIOIUMU XUMUICCKUMU ITOHATUAMMU:
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HEOPTraHUYECKUX COCTMHEHUM

BEIIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAS U
MOJIEKYJISIPHAS MacChl, MOH, aJlJIOTPONUSL, U30TONbI, XUMHUYECKAsI CBSI3b,
3JIEKTPOOTPULIATETBHOCTD, BAJICHTHOCTbD, CTENIEHb OKUCIICHUS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00bEeM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS], PACTBOPHI, AIEKTPOIUT U HEAJEKTPOJIUT,
AIEKTPOIUTHYECKAS] AUCCOLIMAIMSA, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU d(DPEKT peakiinu, CKOPOCTb XUMUIECKON pPEeaKInH,
KaTaau3, XAMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeleT, GyHKIIMOHAIbHAS TPyTIa,
U30MEpHsi, TOMOJIOT S,

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

yCTaHABJIMBATh 3aBUCHMOCTH MEXy Ka4eCTBEHHON M KOJIMYCCTBEHHOM CTOPOHAMU
XUMHUYECKUX 00BEKTOB U IIPOIICCCOB;

Tema 1.6 1.6. Xumnueckue peakium

O00BSCHATH CYITHOCTh XUMHUUYECKHX TIporieccoB. KimaccudumumpoBars XuMudeckue
PEaKIIMH 110 PA3TMYHBIM ITPU3HAKAM: YHCITY ¥ COCTAaBY MIPOYKTOB U PEarcHTOB,
TeroBoMy 3¢ (exTy, HampaBieHuo, (a3e, HATUIUIO KaTalu3aTopoB, U3MEHEHUIO
CTETICHEW OKUCIICHHUS IIEMEHTOB, 00pa3yIOIUX BEIIECTRA;

O00BSCHUTH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU U TIOJIOKECHHSI XUMHUECKOTO
pPaBHOBECHUS OT PA3IMUHBIX (PAKTOPOB;

KJIacCU(DUIMPOBATH BEIIECTBA U MPOIIECCHI C TOUYKH 3PCHHSI OKHCIICHHUSI-
BoccTaHOBJICHHS. COCTAaBISITh YPABHCHUS PEAKIINH C IIOMOIIIBIO METO/1a AJICKTPOHHOTO
Oaianca;

Tema 1.7 1.7. Metauiiel 1 HEMETAIUIBI

XapaKTepU30BaTh COCTaB, CTPOCHUE, CBOMCTBA, MTOJIyUYE€HHE U IPUMEHEHNUE BaXKHEHUIITNX
metaiioB (IA u ITA rpynm; aatoMuHUS, XKeJie3a) U UX COSIUHCHUM;

XapaKTepU30BaTh COCTAB, CTPOCHUE, CBOMCTBA, MOYYCHUE U TPUMEHEHHE BaKHEUTITHX
Hemetaiios (VIIIA,VIIA,VIA rpymnm, a Takke azota, pocdopa, yriepona, KpeMHHS,
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BOJIOPOJIa) U UX COCIMHCHUMN;

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

JlaBaTh OINpeIeICHUE U ONEPUPOBATH CIAEAYIOIUMHA XUMUYECKUMU OHATUAMMU:
BEIIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAS U
MOJIEKYJISIPHASA MacChl, MOH, aJlJIOTPONUSL, U30TOIbI, XUMUYECKAs! CBSI3b,
3JIEKTPOOTPULIATENBHOCTh, BAJICHTHOCTD, CTENICHb OKUCIIEHUS, MOJIb, MOJISIPHASA Macca,
MOJISIPHBIN 00bEeM ra3000pa3HbIX BEIIECTB, BEUIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, AIEKTPOIUT U HEAJEKTPOJIUT,
AIEKTPOJIUTHYECKAS] AUCCOLIMAIMSA, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOU d(DPEKT peakiinu, CKOPOCTb XUMUYIECKON PEeaKInH,
KaTaiu3, XAMUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeNeT, GyHKIMOHAIbHAS TPyTIa,
U30MEpHsi, TOMOJIOT S,

Paznen 2 Oprannueckass XuMus

Tema 2.1 2.1. OcHOBHBIE TOHATUS
OPTraHUYEeCKON XMMUM U TEOPHUs CTPOCHUS
OPTaHUYECKUX COCIUHCHUN

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

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

Tema 2.2 2.2. IIpeaenbHbie YII€BOAOPOIBI

Ha3bIBATh U3YUYCHHBIC BCIUICCTBA I10 TpHBHaHBHOﬁ NI MCX(,HYHapO,HHOfI HOMCHKIJIATYpPC
" OTPaXaTb UX COCTAB C IIOMOIIBIO XUMHNYCCKHUX (I)OpMy.H;

yCTaHaBJIMBATh MPU3HAKU OOIIETO U Pa3IMYHOTO B TUIIOJIOTMH pEaKIUil 115
HEOPTaHUYECKON U OPTaHNYECKON XUMUU;

Tema 2.3 2.3. HenpeaenbHbie

OIIPCACIIATE BO3MOKHOCTH IIPOTCKAHUA XUMHYCCKHUX npeBpameHHﬁ B Pa3/INYHBIX
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YTJIEBOIOPO/IbI

YCJIOBHUSIX;

YCTaHABJIMBATh MPU3HAKHU OOLIET0 U PA3JIMYHOTO B TUIIOJIOTUU PEAKIUMN JIst
HEOPraHUYECKOW U OPraHNYECKON XUMUU;

OTpaXKaATh XUMHUYCCKHUC ITPOLCCCHI C ITIOMOIIBIO XUMHNYCCKUX pCaKHHﬁ;

HCITOJIB30BaTh B y4eOHOU U MPOo(heCCHOHATBLHON EATeTbHOCTH XUMHUECKIE TEPMUHBI U
CHMBOJIUKY;

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

KPUTUYECKH OIEHUBATH JOCTOBEPHOCTh XMMHYECKOW MH(POPMAIIUU, TTOCTYTIAIOIICH U3
Pa3HbIX UCTOYHUKOB;

Tema 2.4 2.4. Kucnopoacoaepxaiiue
YTJIEBOIOPO/IbI

B QHAJIOTUYHOM KJIFOYE XapaKTepU30BaTh BAKHEUIINX MPEICTABUTENEH APYTHUX KIACCOB
OpPraHMYECKUX COSAMHEHUN: METAHOJ M STAHOJI, CIIOKHBIE d(DUPBI, AJTbIETHIbI
(popMmanbpaerun u aneTanbAeru), KETOHbI (alleTOH), KApOOHOBBIE KUCIOTHI ( YKCyCHas
KHCJIOTa), MOHOCaxapu bl (TJII0K03a). Jlucaxapubl (caxaposa), moaucaxapuiasl
(KpaxmaJn ¥ 1eJUII0J103a), aHUJINH, aMUHOKHUCIIOTHI, OCJIKH, UCKYCCTBEHHBIC U
CUHTETUYECKHE BOJIOKHA, KAyUyKH, MJIACTMACCHI;

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

HA0JII0/1aTh, (PUKCUPOBATH U OMUCHIBATH PE3YJIHTATH IPOBEIECHHOIO AKCIIEPUMEHTA;

IPOBOJUTH CAMOCTOSATENbHBIN TOUCK XUMHUUECKOW MHPOPMAIIUU C UCTIOJIH30BAHUEM
Pa3TUYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETA).

0Tpa)kaTb XUMHUYCCKHC IMTPOUCCCHI C TIOMOIBIO XUMHUYCCKUX peaKHHﬁ;

UCIIOJIb30BaTh B yUeOHOU 1 MpodheCCHOHANTBHON AEATETbHOCTH XUMUYECKUE TEPMUHBI U
CHMBOJIUKY;
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BBITIOJTHATh XUMHUUECKUN SKCIIEPUMEHT B TMIOJIHOM COOTBETCTBHUU C IIPaBUJIAMH
0€e30IacHOCTH;

Tema 2.5 2.5. YrneBoasl

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).

coOJII01aTh MTpaBuia 3KOJOTHYECKH TPaMOTHOIO MOBEJICHUS B OKPY>KAIOLIEH cpene;

cDOpMYJ'H/IpOBaTL OCHOBHBIC ITO0JIOKCHHA TCOPUHU XUMHUYCCKOI'O CTPOCHUSA OPIraHUICCKUX
COGILI/IHGHI/Iﬁ H XapaKTCPU30BaATb B CBCTC TCOPUU CBOMCTBA OCHOBHBIX KJIaCCOB
OpPraHUYICCKUX COGHHHGHHﬁ;
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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

XUMUH.

OBECIIEYEHHOCTDB BCEX BUJ10B TABOPATOPHBIX PABOT N
NMPAKTUYECKHUX 3AHSATHUH (nanee — JITIP)

HaumenoBanue 3ansatus JIIIP

Ilepedyens o00pyaoBaHus

1.1.2 PacueTHble 3a1a4n HA ONPEICIICHUE
MAaCCOBOM JIOJM XUMHYECKUX JJIIEMEHTOB B
CJIO’)KHOM BEIIIECTBE, HAX0XKICHUE
OTHOCHUTEIIbHON MOJIEKYJISIPHOM MAaCCHI.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office
2010, MynbTUMEIUUHBIA IPOEKTOP

1.2.3 XapakTtepucTuka XuMHYECKOTO
AJIEMEHTA Ha OCHOBE MEPUOIUUECKOTO
3akoHa JI.M. MenneneeBa. 3HaucHue
MEPUOJIMNYECKOr0 3aKOHA U IEPUOANYECKOMN
CHUCTEMBI XMMHUYECKHUX 3JIEMEHTOB J[.1.
Meunaeneesa s pa3BUTHS HAYKU U
MMOHUMAaHHSI XUMHYECKOW KapTUHBI MUPA.

[TepconanbHbIi KOMIIBIOTEDP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office
2010, MynbTUMEIUUHBIA IPOEKTOP

1.3.6 HucTele BeliecTBa U CMECH.

[lepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office

2010, MynbTUMEIUIHBIN TPOEKTOP

1.3.7 'oMmOTeHHBIE U T€TEPOTCHHBIE CMECH.
CnocoObl pa3aeaeHus: CMecei.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office
2010, MynbTUMEIUNAHBINA TPOEKTOP

1.4.5 MaccoBas 10Jisl paCTBOPEHHOTO
BEILIECTBA.

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, MynbTuMe 1uiiHbIN
MIPOEKTOP

1.4.6 Pemienue 3a1a4 Ha MaCCOBYIO JIOJTIO
PacTBOPEHHOI'O BEIIECTBA.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, MyabTUMe THITHBIHI
IPOEKTOP

1.5.8 Pemenune pacueTHbIX 3a/1a4 HA
AIEKTPOJIH3.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office
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2010, MynbTUMEIUWHBIA IPOEKTOP

1.5.9 O6o06meHne Mo TemMe: IEKTPOITH3.

[TepconanbubIil KOMITBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MyJIbTUMETUNHBIA TPOEKTOP

1.6.3 OKUCIUTENBHO - BOCCTAHOBUTEJIBHBIE
pPEaKIMU: COCTABIICHUE YPABHEHUN
AIIEKTPOHHOTO OajaHca.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MynbpTUME TUIHBIA IPOEKTOP

2.2.3 BeinonHeHne ynpaxHeHUH Ha
COCTaBJICHHE CTPYKTYPHBIX (popmyii
M30MEPOB M Ha3BAHUM 11O
CUCTEMAaTHUYECKOM HOMEHKIIaType,
cocTaBjieHue popMys1 0 Ha3BaHUSM.

[TepconanpHbIl KOMIIBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MynbTUMEIUIHBIN TPOEKTOP

2.3.8 HaxoxeHue npakTU4ecKoro BhIXoa
MPOJIYKTa PEAKIIUH.

[TepconanbhbIit KOMITBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Google Chrome, 7-Zip, Microsoft Office
2010, MynbpTUMEIUIHBIN TPOEKTOP

2.3.9 HaxoxeHue npakTHIECKOTO BBIXOAA
POJYKTa peakuuu (pereHrne TUOBBIX
3a7a4).

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MynbTUMEIUIHBIN TPOEKTOP

2.4.8 BeInoHEHWE yIIpaKHEHUH Ha
COCTAaBJICHHE LIETIOYEK MPEBPAIICHH.

[TepconanbHbIll KOMIBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MynbTUMEIUIHBIN TPOEKTOP

2.6.2 AmuHokucnoThl. benku. [IBeTHbIC
peakiuu OeIKoB.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Adobe Acrobat Reader DC,

Google Chrome, Microsoft Office 2010,
MyJIbTUMETUNHBIA TPOEKTOP

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust
[lepeueHb peKOMEHyEeMBbIX YUEOHBIX, Y4EOHO-METOIUUECKUX TIeYaTHBIX U/WIH
AJIEKTPOHHBIX U3JJaHUM, HOPMATUBHBIX U HOPMATUBHO-TEXHUUYECKUX JOKYMEHTOB

Ne |bubauorpadguueckoe onucanme

Tun (ocHOBHOI
HCTOYHMK,
JAOMOJHUTEIbHbIA
HCTOYHMK,
3JICKTPOHHBIH
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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

1.2.2,13.1,13.2,1.3.3,1.3.4,1.3.5,1.3.6

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,
1.3.5,1.3.6
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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

14.1,1.42,14.3,14.4,14.5

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

1.4.6,1.5.1,1.52,1.5.3,1.5.4,1.5.5,1.5.6,
1.5.7,1.5.8

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

1.4.5,1.4.6,1.5.8

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, 1.7.12

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

1.3.7,1.6.1,1.6.2,1.6.3,1.7.1,1.7.2,1.7.3,
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

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,
2.3.8

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

1.7.13,2.2.2,2.4.1,2.4.2,24.3,2.4.4,
24.5,2.46,24.7,24.8,2.4.9,2.4.10,
24.11

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,
24.38,2.49,24.10,2.4.11

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

1.3.7,2.1.3,2.2.1,2.5.1,2.5.2,2.6.1,2.6.2

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

24.12,2.7.1,2.7.2,2.7.3,2.7.4
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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

1.5.9,2.3.8,2.3.9

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'/

ctp. 47 u3 50




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,
2.3.8,2.3.9

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,
1.3.7,2.1.3,2.2.1,2.5.1,2.5.2,2.6.1,2.6.2

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

1.4.1,14.2,14.3,1.44,14.5,1.4.6,1.5.1,
1.52,153,154,15.5,1.5.6,1.5.7,1.5.8,
1.59

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, 1.7.13,
222,24.1,242,243,24.4,245,2.4.6,
24.7,2.48,2.49,24.10,2.4.11,2.4.12,
2.7.1,2.7.2,2.7.3,2.7.4,2.7.5
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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,
1.3.5,13.6,13.7,1.6.1,1.6.2,1.6.3,1.7.1,
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, 1.7.13, 2.1.3,
221,222,232

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,
24.38,2.49,2.4.10,2.4.11,2.4.12,2.7.4,
2.7.5

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

145,1.46,158,15.9,2.3.8,2.39

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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