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Pa6ouast mporpamma nuctuumirabel COO.01.07 «Xumust» pazpadboTaHa Ha OCHOBE:

®enepanbHOro 3akoHa oT 29.12.2012 r. Ne 273-D3 (pen. ot 16.04.2022 r.) «O6 o6pa3oBaHuu B
Poccuiickoit ®eneparuny;

@enepanbHOTO  TOCYIApCTBEHHOrO  00pa30BaTENIbHOTO  CTaHIApTa CPEAHEro  OOIIero
obpazoBanus (yrBepkaéH [Ipukazom MuHHCTEpcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparun
ot 17 mas 2012 1. Ne 4130, pexn. ot 12.08.2022 r.);

®denepalbHOTO  TOCYJApCTBEHHOTo  oOpazoBatenbHoro  crangapra (PI'OC)  cpennero
npodeccnoHanbHOTO 00pa3oBanus 1o crnenuaidbHocTH  25.02.08 Dkcmmyaranus OECIHMIOTHBIX
aBUAIIMOHHBIX CUCTEM, YTBEpXKJCHHBIM MpHKa30M MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®eneparuu ot 09.01.2023 1. Ne 2;

[IpumepHoit pabodeit mporpammbl cpeaHero obmero ooOpazoBanus COO.01.07 «Xumwus»
(6a30BBIi YpOBEHB)

[IpumepHoil mporpammbel BocmuTaHus (ofgoOpeHa perieHueM ¢eaepanbHOro  y4eOHO-
METOJIMYECKOT0 00bEeTUHEHMS 110 001IeMy o0pa3oBanuio, mpoTokos ot 02.06.2020 r. Ne 2/20).

CocraBuTelb: // s 3esaruna O.B.
\/’)/1'

PaGouast mporpamma paccMOTpeHa M YTBEpXKJCHAa Ha 3acelaHuH KadeApbl TYMaHUTApHBIX H
€CTeCTBEHHO-HAYUHBIX TUCIUILINH (IpoTokoi Ne4 ot 29.11.2023 r.)

. . S 5
3aBenyrommii kageapoi: / ) /jﬂ&{{‘_ﬁéﬂ&’( — Bacuiaenko O.B.

Pabouast mporpamma paccMoTpeHa W yTBEp)KJIE€HA Ha 3aCEaHUU MPEIMETHOM (IIMKIOBOM) KOMHUCCHUU
(mpotokon Ne2 ot 30.11.2023 1.)

[ / .'
IIpencenaress npeaMeTHOH (LIMKJIOBOIT) KOMHCCHU ///L 3Bsaruna O.B.
/

3asexyrommii otaesennem CIIO I'opnranos C.A.

Penensent: 3amecturens qupextopa OO0 HIIO «Feol UCy, k.c.-X.H,
bnekanos JImutpuit Hukonaesny v 4 e S




1. IACIIOPT PABOYEHM IMTPOT'PAMMBI JUCIHUATITAHBI COO0.01.07 «Xumus»

1.1. O6sacTh NPpUMEHEHHs IPOTPAMMBbI
Pabouas nporpamma gucummiiuabl  COOQO.01.07 «XuMmus» sBISIETCS 4YacTbl0O OCHOBHOMU
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MOJATOTOBKM CHEIHMAIMCTOB CPEAHEr0 3BEHa IO
cnermanbHocTH 25.02.08 DKcmyaraius 6ECUIOTHBIX aBUAIMOHHBIX CUCTEM.

1.2. Mecto aucuumiaunsl B ctpykrype OIIIICC3
Hucunmumna COO.01.07  «Xumus» — sBisgercss y4eOHOW TUCHMIUIMHOM — 00s3aTeNnbHON
npeaMmetHoir obnactu «EctectBennble Haykm» @DPI'OC cpemgnero obmiero obpa3oBaHus W 0a30BOHU
JTUCITUTUINHON o0mieoOpaszoBarenpHoi moaroroBku CI1O u peanusyercs B [ u Bo Il cemecTpax mpu cpoke
MOJIYYeHHS CpeiHero npodeccruoHaabHoro oopazoBanus 3 roga 10 mecsies.

1.3. Hean u 3aaa4 JMCHMILJIMHBI, IVIAHUPYEMbIe Pe3yJbTaThl 0CBOCHHS y4eOHOMH
AUCUMILIUHBI:

Heasto gucrumumasl COO.01.07 «Xumust» sBasercs popMUpOBaHUE OCHOB HAYKH XMMHUH, Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, IPAKTHUUECKOW JEATEIIbHOCTH 4YelloBeKa U OJHOTO0 U3
KOMIIOHEHTOB MUPOBOW KYyJIbTYpBI, IPEJCTABICHUN: O MAaTEpUAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJIEHUI NMPUPOJIBI, O MECT€ XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ Belyllel poiu B
00€CTIeYeHNN YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA.

VYueonas qucuumummaa CO0O.01.07 «XuMus» opueHTHPOBaHA HA JIOCTHKEHHE CIICAYIOMNX 3aa4:

- BOCIIUTaHUE YOEKIEHHOCTH B I103HABAEMOCTH SIBICHUW MPHUPOJBI, YBAXKEHHS K IIPOLECCY
TBOpYECTBA B O0JIACTM TEOPETHMYECKMX U TNPHUKIATHBIX MCCIEJOBaHUN B XUMHUH, (HOpPMUpPOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

- pa3BUTHE MOTHUBAllMM K OOYYEHHI0 M T[03HAHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMs O0OIIEUYEIOBEUECKUX LIEHHOCTEH;

- pa3BUTHE IIO3HABATENbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEMN
oOyuaromuxcsi, QOpMUPOBAHUE Y HUX CO3HATEIBHOI'O OTHOLIEHHS K CaMOOOpPa30BaHUIO U HEMIPEPHIBHOMY
00pa30BaHUIO KakK YCJIOBHUIO YCIEMIHOM MNpo(ecCHOHAIbHOW W  OOIIECTBEHHOM JesTeIbHOCTH,
OTBETCTBEHHOTI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3/10pOBOM 00pase KU3HU;

- (popMupOBaHUEe YMEHUI U HABBIKOB Pa3yMHOT'O MPUPOAONOIb30BAHNUS, PA3BUTHE IKOIOTUIECKOM
KYJIBTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOM 1€ TENbHOCTH.



IInanupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOM JTMCHUIIMHBI:

H.nalmpyeMble Pe3yJabTaThbl 0CBOCHUA TUCHUIIIMHBI

Oomme

JAucuuiuimHapHbie

OK 07. Cooelicmeosamp coxpanenuto oKpycarouieii cpeovl, pecypcocoeperceruio, RpuUMeHsms 3HaHus 00
U3MEHEHUU KTUMAma, RPUHKUNDL EPercIu80z0 npou3eo0cmaea, Ihghexkmusno oeiicmeosams 6
UPE3BLIYANHBIX CUMYAUUAX

JIMYHOCTHBIE Pe3yJbTAThI:
- c(opMHPOBAaHHOCTH DKOJOTHYECKOH KYIbTYpPHI,
IMOHMMAHUE BIHMSHUS COIHAIbHO-?KOHOMHYCCKHX
MpOLECCOB  HAa  COCTOAHME  TPUPOAHOM U
COITMAIBHONM  cpedpl, OCO3HAaHHUE TIOOATBHOTO
XapakTepa dKOJOTHIECKUX MPoOIIeM;
- IUIAHUPOBAaHHWE W OCYUIECTBIECHHUE JCHUCTBUHN B
OKpYXKalolllel cpele Ha OCHOBE 3HaHUS LeJen
YCTOMUYMBOI'O Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCIIINX BpE.
OKpYKarolllel cpenie;
- yMeHHE TIPOTHO3WPOBATh HEOIATONPHUATHBIC
SKOJIOTMYECKUE TOCIEACTBUS IPEANPUHUMAEMBIX
JIEHCTBHN, IPENOTBPAILATD UX;

- pacimupeHue OIIBITA IeATEILHOCTH
9KOJIOTHYECKON HAMPaBICHHOCTH;
- OBJIAJICHUE HaBBIKAMU yueOHO-

WCCIIEIOBATENIbCKOM, MPOEKTHOW H COLMAIBHOU
JIeSITENIbHOCTU

MeTanpeamMeTHblie pe3yJbTaThl:
-  YMCHHUC HCIIOJIBb30BaHWA PAa3/IMUYHBIX BUJI0B
MO3HABaTEJIbHOW  JEATEIbHOCTU W OCHOBHBIX

HHTEIUIEKTYaIbHBIX oreparui (mocTaHOBKH
3aaud, (OPMYIMPOBAHHS THIOTE3, aHaaW3a u
CUHTE3a, CpaBHCHUH, 00001IeHYS,
CHCTEMATH3AIHH;

- TOTOBHOCTh K  BBISABJICHHIO  NPUYUHHO-
CIEICTBEHHBIX  CBfA3€H,  IIOMCKAa  aHaJIOIOB,

(GopMyIHpOBaHUS ~ BBIBOJOB)  JUIS  PELICHUS
NIOCTaBJICHHOM 33/1a4H;

- MpUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOmofieHUsl, HAy4YHOTO OKCIIEPUMEHTa)  JUIs
U3Y4YEHHsS  PA3IMYHBIX  CTOPOH  XMMHYECKHX
O00BEKTOB W MPOLECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOIUMOCTb CTJIKUBATHCS B
npodeccuoHanbHOM chepe;

- WCIOJB30BAaHUE PAa3MYHbIX HMCTOYHUKOB IS

IMOJIy4CHUA HHq)OpMaHHH (6} XUMHUYCCKHNX
mpoueccax, yMEHHUE OLCHUTD €€ NOCTOBEPHOCTD IJIA
JOCTHXXCHUA Xopouux PE3yJIbTaTOB B

npodeccuoHanbHOU chepe.

- c(hopMHPOBAHHOCTh TPEACTABICHHUIA: O XUMHYCCKOM
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa,
PO XWUMHHM B TIO3HAHWM SBICHUHA TIPUPOABI, B
(hOpMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHANBHON TPaMOTHOCTH, HEOOXOTUMOU IS
pelIeHnsT TPaKTHYeCKUX 3a7ad M IKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

- BJAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUI, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOLINE MOHATHS (XUMHUYECKUH
BIIEMEHT, aTOM, JICKTPOHHAst 00010YKa aTroma, s-, p-, d-
JJNIEKTPOHHBIE OpOWTANM aToMOB, WOH, MOJEKyJa,

BAJIEHTHOCTh,  3JIEKTPOOTPULATEIBHOCTh,  CTENEHb
OKHUCJIEHHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA o0Bem, YIJIEPOIHBIN CKEJIET,
(GyHKUMOHANBHAS ~ TPYyNNa,  pajudkal,  H30Mepus,
HU30MEpHI, TOMOJIOTHYECKUI pan, TOMOJIOTH,

YIJIE€BOAOPONBL,  KUCIOPOJA- U a30TCOJepXKallue
COCIMHEHMs, OWMOJNIOTHYECKH AaKTHUBHBIC  BEIECTBA
(yrneBoapl, KHpBI, O€NKH), MOHOMEp, TIOJIUMEp,

CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCMHEHMS,  KPUCTAJUIMYECKash  pelIeTKa,  THIIBI
XUMHYIECKAX peaxrmii (oxucIUTENHHO-

BOCCTAHOBUTENBHBIE, 3K30- W  DHIOTEPMHYECKHE,
peakiud HWOHHOTO OOMEHa), pacTBOp, 3IEKTPOJHTHI,
HEBJIEKTPOJIUTHL,  AJIEKTPOJUTHYECKAs  JUCCOLMALNS,
OKHCJIUTENNb, BOCCTAHOBUTENb, CKOPOCTh XWMHYECKOMH
peaKkiuy, XUMHYECKOe PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust  XMMHYECKOTO  CTPOEHHUSI  OpPraHMYECKHX
Bewiects A.M. ByTiepoBa, Teopus 3JIE€KTPOIUTHUYECKON
JTUCCOITHAIIHH, MEPUOANUECKUI 3aKOH JL.A.
Menpaeneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHMBOJMYECKHH 53K  XUMMH,
(dakTonornyeckue CBEACHHS O CBOMCTBaX, COCTaBe,
MOJy4eHUH 1 0e30MacHOM HCIOJIb30BAHNU BaXKHEHIITHX
HEOPraHMYEeCKUX U OPraHWYeCKUX BEIECTB B OBITY U
MPAKTHYECKOH eATeTbHOCTH YEI0BEKa;

- c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapakTepHEBIC
NPU3HAKK M B3aMMOCBA3b H3YYEHHBIX IOHSTHH,
MPUMEHATh COOTBETCTBYIOIINE MOHATHS MPH ONHMCAHUU
CTPOEHHS U CBONCTB HEOPTAaHWYECKHX M OPTaHWYECKHUX
BEIIECTB M WX MNPEBPALICHHUH; BBIBIATH B3aMMOCBSI3b
XMMUYECKUX 3HAHUH C MOHATUSIMH U NPEACTaBICHUSIMU
JIPYTHX €CTeCTBEHHOHAYYHBIX MPEIMETOB;

- c(OpPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh
HaNMEHOBAaHUS XUMHYECKUX COEAMHEHNI
MEKIYHAPOJIHOIO COK3a TEOPETUUECKON M IPUKIAIHON
XMMHWU W TPUBHAIBHBIC HA3BAHUS BAKHEHIIINX BEIIECTB
(3TMNEH, aleTWlIeH, TIUIepuH, (EeHOI, (OopMaIbIeTHI,
YKCYCHasl KUCJIOTa, [JIUIMH, YTapHBIN ra3, yrJIeKUCIIbINH
ra3, aMMMaK, ramieHas H3BECTb, HeralieHas H3BECTb,
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NUTBbEBasi CoAa W JPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYEeCKUX M OpPraHMYECKHUX BEIECTB, ypaBHEHUS
XMMUYECKUX  pPEeaKiuil, OOBSACHITH WX  CMBICT;
MOATBEPXKIATh XapaKTepPHbIE XHMHUYECKHE CBOMCTBa
BEIIECTB COOTBETCTBYIOLIMMH  OSKCICPUMEHTAaMH U
3a0MUCSIMU YPAaBHEHUN XUMUYECKUX PEaKLIMii;

- cOpMHPOBaHHOCTh  YMEHHMH  YCTaHABJIWBATh
NPUHAIICKHOCTh  W3YyYCHHBIX  HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB K ONPEAEICHHBIM KilaccaM H
TpylnaM COCIUHEHUH, XapaKTepH30BaThb HX COCTaB M
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUABI XUMHUYECKHX
cBsi3ell  (KOBaJEHTHAs, HWOHHAs, METaJUIMYecKas,
BOJOpOJHAs), THUMBl  KPUCTAIMYECKHX  PEIIETOK
BEIIECTB; KJIACCH(YUIIMPOBATH XUMHIECCKHUE PEaKIHH;

- BJIaJICHUE OCHOBHBIMH METOJAMHU HAyYHOT'O IO3HAHMS
BEIIECTB W XHMMHYCCKHX SIBICHHH (HAOIFOICHUE,
H3MEepeHHe, IKCIIEPUMEHT, MOJIEIUPOBAHKUE);

- c¢(OpMHPOBAHHOCTh YMEHHUH MPOBOJAHUTH PACUETHI I10
XUMHAYECKUM (OpMyJIaM M YpPaBHEHHSAM XHMHUYECKUX
peaknuuii C UCIOJb30BaHUEM (PH3MYECKUX BEJIHYHH,
XapaKTepU3yIOIMX  BeIleCTBA C  KOJIMYECTBEHHOM
CTOPOHEI: MaccChl, 00beMa (HOpMaJTbHBIE YCIIOBHS) Ta30B,
KOJMYEeCTBa BEIIECTBA; HCIIOJIb30BAaTh  CHUCTEMHBIE
XMMUYECKHE 3HAHWA JUIS TPHHATHS pEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYAlLUsX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHHEM;

- cOpMHPOBaHHOCT, YMEHUH IUIaHUPOBATH |
BBITIOJTHATh XUMHUECKUHA JKCIIEPUMEHT (IIPEeBpalICHHUS
OpPraHMYECKUX BELIECTB NPH HAarpeBaHUH, IOIy4YCHUE
TWJICHA W W3YYCHHE €ro CBOWCTB, KavyeCTBCHHBIC
peaKiuy Ha albJIeTUbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JeHaTypauusi O€JIKOB TMpU HAarpeBaHUM, ILBETHBIC
peaxknuu OeJIKOB; MPOBOAUTH PEAKMU HOHHOTO OOMeEHa,
OTIpPEJIeNIATh Cpelly BOIHBIX PAacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cyJibdar-, KapOoHaT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pellaTh 3KCIIEPUMEHTAIbHBIE 3a/1aun
o temam "Metamnbsl" u "Hemertanns") B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0E€30MacCHOCTH NpU OOpameHuH ¢
BEIIECTBAMH U J1aOOpPaTOpHBIM  OOOPYAOBaHHEM;
MPECTaBISITh PE3YJIbTATBl XUMHUYECKOTO 3KCIIEPUMEHTA
B (¢opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 (OPMYNIHPOBaTh BHIBOABI HA OCHOBE 3THX
PE3yJIbTATOB;

- cOpMHPOBAaHHOCT,  YMEHHS  aHAIU3UPOBATH
XMMUYECKYI0 WH(QOPMALHIO, MOIy4aeMyl0 M3 Pa3HBIX
HCTOYHUKOB (CPEACTB MaccoBOM HH(oOpManuu, ceTh
WnTepuer u apyrue);

- chOpMHPOBAaHHOCTh YMEHHHA COOIIOAATH IpaBUia
9KOJIOTHUYECKH 11e71€CO00pa3sHOro MOBEACHUS B OBITY U
TPY/ZIOBOW JIEATENFHOCTH B IIENSIX COXPAHEHHUS] CBOETO
30pOBbsl W OKPYKAWOIIEW  TPUPOIHOH  CpEnsbl;
YUUTBIBAaTh  OMACHOCTh  BO3JCHCTBUSL HAa  KUBBIC
OpraHu3MBbl ONPEAETICHHBIX BEIIECTB, MOHUMAsl CMBICI
IOKa3aTelIs PEAEIbHOM T0IyCTUMON KOHUEHTPALIMH;




1.1. Kosin4ecTBO 4aCOB HA OCBOCHHE Y4eOHOI JUCHMILUINHBI.
VYuebHas Harpy3ka (Bcero) 72 daca, B TOM YHCIIE:
- o0s13aTebHas ayIUTOpHAs yueOHast Harpy3Kka o0ydaromierocs - 72 Jaca.



2. CTPYKTYPA U COAEP)KAHUME JUCHHUIIJINHBbI

2.1. O0beM TMCHUNJIMHBI H BH/IbI Y4eOHOH padoThI

Bun yueOHBIX 3aHATHIA

O0BeM yacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 32 40 72
Oobs3aTesibHAsI AyINTOPHASA HATPY3Ka (BCEro), B TOM 32 40 72
ymcie:
- JIEKIINHU 16 20 36
- IPAKTUYECKUE 3AHSITHUSA 16 20 36
PykoBoACTBO IPAKTHKOMI - - -
CamocrosiTesibHas padora - - -
Kouncyabranuu - - -
®opMa NPOMEKYTOYHOI ATTECTALMH O JUCHHUILINHE: - -
-mu(pPpepeHUPOBAHHBIN 324eT +




2.2. TemaTuueckuii miaan u cogep:xkanue qucuummmabl CO0.01.07 «Xumus»

HaumeHoBaHme pa3iesioB U TeM Coneprxanue yueOHOro MaTepuasia, jabopaTtopHbie 1 O0bem YacoB dopmMupyembie
NpaKkTH4YecKkue padoThl, CAMOCTOSITeJIbHAsI padoTa 00y4arommxest KOMIETEHIINU
1 cemecTp

OBIASA U HEOPTAHUYECKASA XUMUA

Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA

Tema 1.1. Coaep:xanue y4eOHOro MarepuaJia 2 OK-07
CTpoeHne aTOMOB XUMHUYECKHUX 3J1eMeHTOB H [COBpEMEHHass MoJenb CcTpoeHuss aroma. CHMBOJIMYECKHH SI3BIK
NMPUPOIA XUMHUYECKOI CBA3H XUMUUA. XUMUYECKUN JIEMEHT. DJIEKTPOHHAsT KOH(PUTYypalus aroMma.

Kiaccudukaiuss XUMHUYECKHUX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
BanentHeie anekTpoHbl. BaneHTHOCTb. DJEKTpOHHAs MPUPOJIA
XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENLHOCTh. Buabl XxumMuueckon
CBA3M (KOBaJICHTHas, MOHHAs, METAJUIMYECKas, BOJOpPOJHAs) U
crocoObl ee 00pa3oBaHusl.

IpakTHYecKoe 3aHsATHE. 2
Pemenne 3amanuii Ha HCIOJIb30BAaHHME XHUMHYCCKOM CHMBOJIUKH U
Ha3BaHUU COEAMHEHUN MO HOMEHKJIAType MEXAYHapOJHOIO CO3a
TEOPETUYECKON U MPUKIATHON XMMUU U TPUBUAIBHBIX HA3BaHUM JJIs
COCTaBIIEHUS XHMHUYECKUX (GOpMYyNT ABYXaTOMHBIX COEAMHEHUMN
(oxcuaoB, cynb(UI0B, TUIPUAOB U T.I.) U APYTUX HEOPTaHUUECKUX
COCIMHEHUI OTJCIbHBIX KJIACCOB.

[IpakTueckue 3agaHusg Ha YCTAHOBJEHHUE CBA3U MEXAY CTPOCHHEM
aTOMOB XMMHYECKUX 3JJIEMEHTOB M MNEPUOJUYECKUM H3MEHEHUEM
CBOICTB XMMHUUYECKHX DJIEMEHTOB U UX COCIUHEHHH B COOTBETCTBHUU C
nosjoxxeHueM [leprnoinueckoi CUCTEMBI.

Tema 1.2. Copaepxxanue yueOHOro MaTepuaJia 2 OK-07
Ilepuoauuecknii 3akon u tadauua J.U. |[Ieppoanueckas cucrema xumuueckux snemeHToB [[.M. Menneneesa.
MengeiieeBa ®usnyeckuit cmeicn Ilepuoanueckoro 3akona /.M. Mennaeneesa.

3aKOHOMepHOCTI/I N3MCHCHUS CBOfICTB XHUMHUYCCKUX DOJICMCHTOB,
00pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO’)KEHUEM XUMHUYECKOTO 3yieMeHTa B Ilepuonnueckoil cucreme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepumomnueckoro 3akoHa
.. Menneneesa. [Iporno3sl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYCCKUX DJICMCHTOB.




IIpakTH4eckoe 3aHATHE.

PenieHyne NmpakTUKO-OPHMEHTUPOBAHHBIX TEOPETUYECKHMX 3aJaHUM Ha
XapakTepu3alio XUMHUYECKHUX dJeMeHTOB «Merammuueckue /
HEMETAJUIIMYECKUE CBOWCTBA, NIEKTPOOTPULATEIBHOCTh XUMUYECKUX
JJIEMEHTOB B COOTBETCTBUHM C HX DJJICKTPOHHBIM CTPOCHUEM U
II0JIO)KEHHUEM B IEPUOJNYECKON CHCTEME XMMHYECKHUX JIEMEHTOB /Jl.
N. MenneneeBa

Pa3nen 2 XumMnueckue peakiun

Tema 2.1.
THNbI XHMHAYECKUX peakmmii

Conep:xanue y4eOHOro MarepuaJia

Knaccupukamuss u THUIBI XUMHYECKHMX pPEAKIUHA C  ydacTHEM
HeopraHnyeckux BemiecTB. (CocTaBieHUWE YpaBHEHUM peakuui
COCITMHEHUS, PA3JIOKEHUs, 3aMEIICHUs, OOMEHa, B T.4. PEaKIUi
TOPEHMUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

YPaBHCHI/IH OKHCJICHUA-BOCCTAaHOBJICHUS. CreneHn OKHCJICHUA.
Okucnurenb MU BoOcCTaHOBUTENb. (COCTaBI€HHME M ypaBHUBAHUE
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaxunﬁ MCTOA0OM JJICKTPOHHOI'O
6anmanca. OKUCIMTENHbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU B TMPHUPOJE,
MPONU3BOJACTBCHHBIX MPOHCCCAX U KUZHCACATCIbHOCTH OPraHu3MOB.

IIpakTH4eckoe 3ausTHE.

KonuuecTBeHHbIE OTHOIIEHNS B XUMHH. OCHOBHBIE KOJINYECTBEHHbIE
3aKOHBI B XMMHUHU U PaCUEThl M0 YPAaBHEHUSM XUMHUYECKUX pPEaKIUH.
Moup Kak eqMHMIIA KOJUYECTBa BelecTBa. MosspHas Macca. 3aKOHbI
COXpaHEHMsI Macchl U PHEpruu. 3akoH ABorajapo. MomnspHblii 00beM
razoB. OTHocUTENbHASI IUIOTHOCTh Ta30B. PacueTel Mo ypaBHEHUSAM
XUMHYECKMX peaklIuid ¢  HCIOJIb30BAHHEM  Macchl, o00bema
(HOpMaJsIbHBIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIIECTBA.
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Tema 2.2.
DJIeKTPOJIMTHYECKAS TUCCOLMAIUA U
MOHHBLIA 00MeH

Conep:xxanue y4eOHOro Marepuasia

Teopust 3MEKTPOIUTUYECKON naucconuanuu. HoHbL. DNEeKTpOIUTHI,
HEINEKTPOIuThl. Peakiuun nonHoro oomeHa. COCTaBJICHHE DPEaKIIUM
MOHHOTO OOMEHa MYyTeM COCTaBIIEHUS HMX IMOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHHH. KUCIOTHO-OCHOBHBIE pE€aKIUU. 3aJaHusl HA|

COCTaBJICHUC MOHHBIX peaKuHﬁ.
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I[IpakTnyeckoe 3aHsATHE.

HccnenoBanue THUNOB (IO COCTaBy M KOJIMYECTBY HCXOIHBIX U
0o0pa3yIolIMXCsl BELIECTB) M IPU3HAKOB XHUMHMYECKHX PpEaKIUi.
[TpoBeneHue peakiuii MFOHHOro 0OMeHa, ONpPEAEIEHUE CPEIbl BOIHBIX
pacTBOPOB. 3aJJaHKsI Ha COCTABJICHHE HOHHBIX pPeaKIUil.

Pa3zgen 3. CTpoeHne H CBOMCTBA HEOPraHU4e€CKHUX BEIIECTB

Tema 3.1.
Knaccupukauus, HOMEHKJIATypa U CTPOeHHe
HEOPraHU4YeCcKHUX BellecTB

Copaeprxxanue y4eO0HOro MaTepuaJia

[Ipenmer Heopranmveckoil xumun. Kinaccudukanus HeopraHU4ecKux
BeulectB. llpocTele u cnoxxkHble BemiecTBa. OCHOBHBIE KJIACChI
CIOXHBIX BeHIeCTB (OKCHUIbI, THUIAPOKCUIBI, KHCIOTHI, COJH).
B3auMocBsI3p HEOPraHMYECKUX BEIIECTB. ATrperaTHble COCTOSHUS
BemlecTBa. Kpucrtamnumueckue W amMopdHbIE BeLIECTBA. | HUIIBI
KPUCTAJJIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJSIpHas, HWOHHasi,
MeTaJlIn4ecKasi). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTBA OT
TUNA KPUCTAJUIMYECKONM pELIETKH. 3aBUCUMOCTb XHMHUYECKOU
AKTUBHOCTH BEIIECTB OT BHUJAa XUMHUYECKOM CBA3M M THUIIA
KpHUCTANTNYecKOi pemeTku. [IpuunHbpl MHOrooOpasus BEIECTB.

IIpakTH4eckoe 3aHsTHE.

HomeHknaTypa HEOPraHMYECKHMX BEIIECTB: HAa3BAaHUE BEILECTBA
UCXOJS U3 UX XUMHUYECKON (OpMYJIbl UM COCTaBICHUE XMMHUYECKON
GopMynnbl HMCXOJS M3 Ha3BaHUS BEIIECTBA IO MEXIYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne npakTuyeckux 3aaHuil Mo KIacCU(pUKAIMM, HOMEHKIJIAType
U XUMHYECKMM (opMysiaM HEOPraHMYECKHX BEIECTB pPa3IMYHbIX
KJ1accoB (yrapHbId ra3, yriaeKHCIbld ra3, aMMHaK, rameHas U3BECTb,
HerameHasi W3BeCTb, IHTbEBAas COJAa W JPYIUX): Ha3blBaTh U
COCTaBJIATH  (OPMYJIBI  XUMHUYECKHMX  BEIECTB,  OINpPENeNiTh
IPUHAAIEKHOCTD K KJIacCy.

HcrouHnkn  xumuyeckod  uHpopmanuu  (CpeAcTB  MaccoOBOM
uHpopmanuu, cetb Wutepuer u npyrue). [lowck uHpopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.
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Tema 3.2.
Pduzuko-xuMHYECKHE CBOICTBA
HEOPraHU4eCKHUX BellecTB

Copaepxxanue yueOHOro MaTepuaJia

Metamnel. O0mue (u3nuecKkue U XUMHYECKHE CBOICTBA METaJUIOB.
Crioco0sl mosrydeHns. 3Ha4eHHEe METaIOB M HEMETAJUIOB B IPUPOJIE
U )KU3HEJIeSITeIbHOCTH YelIOBeKa U oprann3MoB. Koppo3us meramios:
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BUJIbI KOPPO3UH, CIIOCOOBI 3aITUTHI METAIIIIOB OT KOPPO3HH
Hemeramnpl. OOmue ¢u3Mveckne ©W  XUMHUYECKHE CBOMCTBA
HeMeTauioB. Tunmusble cBoiictBa HeMerawwioB [V— VII rpynm.
Knaccudukanuss w  HOMEHKIAaTypa COCIMHEHHH  HEMETaJUIOB.
KpyroBopoTbsl OMOreHHBIX 3JIEMEHTOB B IPUPOIE

XHUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECCTB
(OKCHAOB, TUJIPOKCUIOB, KUCIOT, COJEH U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB IPOCTHIX BEIIECTB, BOJAOPOJHBIX COCIUHCHUMH,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB.

IIpakTH4yeckoe 3aHsATHE.

CocraBieHre ypaBHEHHM XUMUYECKUX PEAKIUM C yJaCTHEM IPOCTHIX
U CIIOKHBIX HEOPraHMYECKHUX BEIIECTB: METAJNIOB M HEMETAaJLIOB;
OKCHJIOB METaJUIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHMCJIOT, OCHOBAaHUH M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX 3aJaHUM Ha
CBOIiCTBa, coOCTaB, IIOJydeHHME M 0€30MacHOe HCIOJIb30BaHHE
BRXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHUYECKOM
JIEATEIILHOCTH YEJIOBEKA.

Tema 3.3.
HNnenTudpuxanua HeOPraHMYEeCKUX BellecTs

Conep:xxanue y4eOHOro MaTrepuasia

Nnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAHUEM HX
(U3HKO-XMMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIH.
KauecTBeHHbIE peakiuu Ha cynb(ar-, KapOoHAT- U XJIOPHA-aHUOHBI,
Ha KaTUOH aMMOHUA.

IIpakTH4eckoe 3andTHE.

Pemenne SKCIEpPUMEHTANBHBIX 3a4a4 10 XUMUYECKUM CBOWCTBAM
METAJJIOB M HEMETAJUIOB, II0 PACIO3HABAHHUIO W  IOIYYCHHIO
COCIMHEHUHN METAJNIOB U HEMETAJLIOB.
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Bcero 1 cemectp

32

OPTAHNYECKASA XUMUA

Paznen 4. CTpoeHue u cBOWCTBA OPraHNYeCKUX BelleCTB

Tema 4.1.
Kaaccudukanus, cTpoeHne 1 HOMEHKJIATypa
OpPraHUYeCcKUX BellecTB

Conep:xxanue yueOHOro MaTepuaJia
[TosBneHue u pa3BUTHE OPraHUYECKOM XMMHM Kak Hayku. [Ipenmer
OpraHM4YecKOM XuMHU. MecTo M 3HAa4eHUE OPraHUYeCKONM XUMUU B
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CUCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOEHUE KaK MOPSAIOK COETMHEHUSI aTOMOB B MOJIEKYJIE
COIIACHO WX BaJeHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOpUU
XUMHYECKOI0 CTPOCHUSI OpraHnyeckux coeaunennii A.M. bytieposa.
VYriepoaHblii  CKeJIeT OpPraHMYeCKOM MOJIEKYJbl. 3aBUCHUMOCTH
CBOMCTB BELIECTB OT XMMUYECKOIO0 CTpOoeHus MoJiekya. M3omepusa u
H30MEPBI.

[Tonstue o ¢yHKIUOHANBHOW Tpynme. Pamukan. I[IpuHIMNIGBL
KJacCU(UKAMU  OPraHUYeCKUX COCAMHEHWH. MexIyHapoaHas
HOMEHKJIaTypa M  NPUHUUIIBI  HOMEHKJATYypbl  OPraHUYeCKHX
coenuHeHuil. IlonstTne 00  a3oTcoaepKalluX  COECIUHEHUSX,
OMOJIOTMYeCKH aKTHBHBIX BelllecTBax (YrieBojax, >kKhpax, Oenkax u
1p.), BBICOKOMOJIEKYJISIDHBIX COEAMHEHUAX (MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO).

IIpakTH4eckoe 3aHATHE.

HomeHknaTtypa OpraHMYECKHMX COCIMHEHUN OTAEIBHBIX KJIACCOB
(HachllLIEHHbIE, HEHACBIIIEHHbIE M apOMaTHYECKHUE YTJIEBOIOPOIbI,
COMPTHI, (GEHOIBI, adbJAErH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBieHHe TOJHBIX M COKpAUIEHHBIX CTPYKTYPHBIX (QOpMys
OpraHUYECKUX BEILECTB OTAEIBHBIX KJIACCOB, UCIIONb3Ysl UX Ha3BaHUs
M0 CHUCTEMAaTUYeCKOW ¥ TPHUBUAIBHOM HOMEHKIAType (9THUJIEH,
alleTuieH, INUIepuH, (eHos, (opMalbIerua, YKCyCHas KHCIIOTa,
rnunrH). PacueTsl mpocreiiiei GopMynbl OpraHuYecKO MOJEKYJIbL,
UCXO0/1 U3 DJIEMEHTHOT0 cocTana (B %).

Tema 4.2.
CBoiicTBa OpraHu4ecKuX coeJuHeHui*

Conep:xanue y4eOHOro MarepuaJia

@U3NKO-XMMHUYECKHE  CBOWCTBA  OPraHUYECKHX  COECIMHEHUH
OTJENBHBIX KIaccOB (OCOOCHHOCTHU KiIacCU(UKALMU U HOMEHKJIATYpHhI
BHYTpPH KJIacca; TOMOJIOTHYECKUN Psif U 00IIasi GopMyIia; H30MEPHS;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTyYSHHS):
— TpefeNbHbIe YIIeBOJOpOAbl (alKaHbl M LMKIOAnKaHbl). ['opeHue
MeTaHa KaKk OJWH U3 OCHOBHBIX HCTOYHUKOB TeIla B
MPOMBINIUICHHOCTH U ObITYy. CBOWMCTBAa MPHUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJIEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HemnpeenbHble (AJIKeHbI, aIKUHBl U allKaJueHbl) U apOMaTHYECKHE

YIJIEBOIOPOABI. ['openue aneTuieHa KaK HUCTOYHHK

10
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BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JIJIsl CBAPKH U PE3KH METAIIIOB
—  KHCJIOPOJCOJCpKAIlUe COCOUHECHUs (CIHPTBI W (DEHOJIBI,
KapOOHOBBIC KHCJIOTBI W J(HPBI, AIbJICTUABI M KCTOHBI, >KUPBI,
yrieBozbl). [IpakTuyeckoe MpUMEHEHNE STUIICHTIIUKOIIS, TIIHIEPHHA,
denona. Ilpumenenue dopmanbaeruaa, aneTalIbACTHAA, YKCYCHON
KHACJIOTHI. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Motomue
CBOICTBa MbLjla

—a30TCOJIEPIKAINE COCIMHEHHUS (aMUHBI U aMHUHOKHCIIOTBI, OEJKH).
BoicokomoekyspHbie COCIMHEHUS (cMHTETHYECKHE u
OMOJIOTNYECKU-aKTUBHBIC). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3aliisi 3THICHA KaKk OCHOBHOE  HAaIpaBJICHHE  €ro
UCIIOJIb30BaHUSL.

['eHeTHueCKas CBS3b MEXK]y KIIACCAMH OPTraHUYECKUX COCITUHCHUIA.

IIpakTH4eckoe 3aHATHE.

CBolicTBa  OPraHMYECKHMX  COCIMHEHUH  OTACIBHBIX  KJIAcCOB
(TpuBHanbHAasT W MEXIyHapoJHas HOMEHKJIATypa, XHWMHUYECKUE
CBOWCTBA, CMOCOOBI  MOJIy4€HHs): TpejeibHble  (aJKaHbl U
LUKJIOAJIKaHbl), HENpeJenbHble (aJKEeHbI, aJKUHbI M alIkaJueHbl) U
apoMaTU4eCcKUe YIIeBOJOPOIbl, CIHUPTHI U (HEeHOJIbl, KapOOHOBbIE
KHUCIIOTHI ¥ 3QUPHI, AJIbJETU]IbI U KETOHbI, aMUHbl U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHMs. 3aJaHusl Ha COCTaBJICHHE
YpPaBHEHUH XUMHYECKHX peakIuil C y4aCcTMEM OpraHM4ecKHuX
BELIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS

CocraBieHrne cxeM peakuuid (B TOM YMCIE IO MPEeAoKEHHBIM
LIENOYKaM MIPEBPALIEHUI), XapaKTEPU3YIOIUX XUMUYECKUE CBOKCTBA
OpraHMYECKUX COEJAMHEHUN OTAENbHBIX KJIACCOB, CIOCOOBI HX
IIOJIyYEHUSI U Ha3BaHHWE OPraHMUYECKUX COEAMHEHMH 10 TPUBHUAIBHOMN
WM MEXAYHApOAHON CUCTEMAaTUYeCKOW HOMEHKIATYpE.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHHUI Ha
CBOMCTBA OPTaHUYECKUX COEAMHEHUMN OTJIEIBHBIX KJIACCOB.
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Tema 4.3.
NpenTudguxanus opraHudecKux BemecTn, UX
3HAYeHHe U IPUMeHeHne B ObITOBOI U
NMPOU3BOJACTBEHHOM 1eSITeJIbHOCTH Yel0BeKa

Copaepxanue yueOHOro MaTepuaJia

buooprannueckue coequnenus. [Ipumenenne u 6uonoruyeckast posb
yraeBonoB. OKHCIIEHHE YIIIEBOJOB — HMCTOYHMK DJHEPIUU JKHBBIX
opranu3MoB. OOnacTu NpUMEHEHUs: aMUHOKHUCIOT. [IpeBpamieHus

OCNKOB THWIM B oOpraHu3Mme. buojornyeckue GYyHKIUH OCIKOB.
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buonornueckue ¢yHkuu xupoB. Pomb opraHmueckoil XMMHUHM B
peleHny IpobieM MuIeBoi 6e30macHoCTH

Pone opranmdeckoil XMMHUU B PEHICHUH TNPOOJIEM 3HEPreTHYECKOU
0€3011aCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJAHUU HOBBIX MaTepHaJIOB,
HOBBIX UCTOYHUKOB 3HEPIUH (AJIbTEPHATUBHBIE HCTOUHUKU IHEPIHH).
OnacHOCTb BO3ACHCTBHS HA JKUBBIE OpPraHU3Mbl OpPraHUYECKHX
BEIIECTB OTHENBHBIX KJIAacCOB (YIJIE€BOAOPOIBI, CIUPTHI, (HEHOIBI,
XJIODOPraHUYECKHUE MPOU3BOJHBIC, aNbJICTUABl U JAp.), CMBICI
IIOKa3aTelIsl MPEIEIbHO JONYCTUMONW KOHIICHTPALIAH.

IIpakTHyeckoe 3aHsTHE. 2
Wnentuukanys opraHuuecKux COSANHEHNH OT/AENBHBIX KIIaccoB (Ha
IIpUMepe allbJeruJI0B, KpaxMaia, YKCyCHON KUCIOThI, OCJIKOB U T.II.)
C WCHOJIb30BaHHEM UX (U3UKO-XUMHUECKHX CBOWCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peaknuidl. JleHaTypauusi Oenka Tpu HarpeBaHUU.
LIBeTHBIC peakuy OeIKOB. BOSHMKHOBEHNE aHATMTUYECKOTO CUTHAJA
C TOYKH 3pEHHS XUMHUYECKHMX MPOIECCOB TMPH MPOTECKAHUH
KayeCTBEHHOM  peakuud,  MO3BOJAIOMIEH  MAEHTH(PULIUPOBATH
NpeIO’KEHHBIE OPTaHMYECKHIE BEIIECTBA.

Pazgen 5. Kunernueckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX Peakiuii

Tema 5.1 Copaepixanue yueOHOro MaTepuaJia 2 OK-07
CxopocTb XUMHUYECKHX PeaKIuii. CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOPOB:
XuMHnyecKkoe paBHoBecHe IPUPOJBl pearupyroliux BELIeCTB, KOHLEHTPAIMM pPearupyroux
BCIICCTB, TEMIICpATyphbl W ILIOIOAAN peaKHI/IOHHOI\/'I ITOBCPXHOCTH.
TennoBble  3PQexTsl  XUMHUYECKUX  peakuuid.  DK30- WU

SHJOTEPMUYECKHE, PEAKIINH.

OO6paruMocTh peakuuid. XMMHUYECKOe PaBHOBECHE U €r0 CMEIICHUE
MoJ JEeHCTBHEM pa3IUYHbIX (PAKTOPOB (KOHLEHTpalUs pearcHTOB
WIM TPOAYKTOB pEaKklUu, JaBJICHHUE, TEMIIEpaTypa) IUisl CO3AAHMS
ONTUMAJIBHBIX YCIOBUM TIPOTEKAHHWS XHMHYECKHX IPOIECCOB.
ITpunnun Jle Hlarense.

IIpakTH4eckoe 3ansTHE. 2
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX  3aJaHUMM HA  aHAIU3
(GakTOpOB, BIMAIOIMX HAa MW3MEHEHHE CKOPOCTH XMMHUYECKOH
peaknuuM, B T.4. C TO3ULUUH HKOJOTHYECKH LEIeco00pa3HOro
HOBEJCHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LIENIAX COXPAHEHUS




CBOETO 3/I0POBbs U OKPY>KAIOLICH IPUPOJIHON CPEBIL.

Penienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHU HAa IPUMEHEHHUE
npunuuna Jle-Ilarenbe s HaxO0XIAEHUS HANPABIEHUS CMEIICHUS
PaBHOBECHsI XUMHUECKOW peaklMy U aHaau3 (aKkTOPOB, BIMSIOLIUX
Ha CMCIICHHUEC XMMHUYICCKOTO PAaBHOBCCH.

Pa3nen 6. PacTtBopbl

Tema 6.1.
IlonsTHe 0 pacTBOpax™

Conep:kanue yueOHOro MaTepuaJia

PactBopenne kak (U3MKO-XMMHUYECKHH  mporecc. PacTBopsl.
CriocoObl MPUTOTOBJIEHUS pacTBOpoB. PactBopumocTs. MaccoBast
701 PAacTBOpPEHHOro BemiecTBa. CMbICI MOKa3aTensl MpeAesbHO
JOIYCTUMOM KOHLIEHTPALlUM M €r0 UCIOJIb30BAaHUE B OLEHKE
HKOJIOTUYECKOH Oe30MacCHOCTH.

[TpaBuna 3KOJOTMYECKH LI€JI€CO00pa3HOro MOBEICHHUS B OBITY HU
TPYIOBOM AEATENBHOCTH B LEJSIX COXPAHEHUS CBOETO 310POBbS U
OKpYXKarollleld IPUPOJHON CPEebl; ONIACHOCTb BO3JECHCTBUS HA JKHUBbIE
OpraHU3MbI OIIPE/ICIICHHBIX BEILIECTB.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX pPACUYETHBIX 3aJaHUN  HAa
pacTBOpBl, HCIIOJIb3yeMble B  OBITOBOM U MPOU3BOJICTBEHHOM
JIEATEIbHOCTH YEIIOBEKA.
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IIpakTH4yeckoe 3aHATHE.

[IpuroroBneHue pacTBOPOB 3aqaHHOM (MaccoBoO, %) KOHIIEHTpAIUU
(c MpaKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMH) M OTIPENIEIEHUE CPEIbl
BOAHBIX paCTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIIEHHE PACTBOPOB.

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eATEJIbHOCTH YeI0BeKa

Tema 7.1. 3HaueHne XUMHHU B IOBCEIHEBHOM
KU3HU*

Conep:xxanue y4eOHOro Marepuasia

Hogeitimme A0CTHKEHUS XUMHUYECKOM HAYKHM W XUMHYECKOU
TEXHOJOTMH. Polb XuMuM B 00€CHCYCHUU  OKOJOTHYCCKOM,
OSHEPTeTUYECKOW M TIHIINEBON O€30MacCHOCTH, Pa3BUTHU MEIUIIMHBEI.
[TpaBuiia moucka U aHAJIM3a XUMUYECKON WH(OPMAIIUU U3 Pa3TUIHBIX
HWCTOYHHKOB (HaydHass W ydeOHO-HaydHas JIMTEpaTypa, CpeICTBa
MaccoBoi nHpopmanuu, ceTb IHTepHeT).

IpakTnyeckoe 3aHsATHE.
[Touck u aHanu3 KeHCOB O MPUMEHEHHH XMMHUYECKHUX BEILECTB U

TEXHOJIOTHI ¢ ydeToM Oynymied mpodeccHOHAIBHON AeSITeTbHOCTU
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o TeMaM: BayKHEHIIIE
KOHCTPYKIIMOHHBIE  MaTepHualbl,
MaTepualibl JJId  DJIEKTPOHHUKH,
BOJIOKHA, HWCTOYHUKHU HHEPIUH,

MHHU-IO0KJIaJa C IPE3CHTAUECH.

CTPOUTENBbHBIE MaTepuabl,
KpacKu, CTEKJIO, KepaMmuKa,
HaHOMaTepHaJIbl, TEKCTUIIbHbIE
OpraHWYEeCKHEe W MHHEPAJIbHBIC

yI0OpeHus, JICKApCTBEHHBIC BEIIECTBA, OBITOBAST XHUMHSI.
3ammra: [lpencraBieHue pe3yabTaTOB PEHICHHS KEWCOB B (opme

IIpomMexxyTouHasi aTTecTamusi 2
Bcero 2 cemecTp 40
Bcero uacos 72

* [IpogheccuonanbHO-0pUeHMUPOBAHHOE COOEPHCAHUE OMPANCEHO 8 CMPYKMYPe U meMamuKe nPpaKkmudecKux 3aHamuil




3. YCJIOBUASA PEAJIM3ALINU PABOYEN MPOI'PAMMBbI JANCIHUTIJINHBI
Peanu3anus nporpaMmbl IUCHUTUIMHBI TPEOYET HaTMUUS yueOHOTo KaOMHEeTa XUMUH.
O0OopynoBanne y4eOHOro KaO0umHeTa (HArJsiIHble TmOcoOmMs): Tabnmuia Menpaeneesa,

uppoBbie 00pa30BaTEIbHBIE PECYPCHI.
Texnn4yeckue cpeacTBa 00y4eHHsi: KOMIBIOTEP MYJIbTUMEIUA-IIPOEKTOP C IKPAHOM.

3.1. Yue0HO - MeTOOHYECKOE 00ecIeueHue

CBC,I[GHI/IH 00 SJICKTPOHHBIX ITOJTHOTEKCTOBEIX PECYpCaX, JOCTYII K KOTOPbIM obecreynBaeTcsd Ha
OCHOBAHHH IIPAMBIX JJOTOBOPOB

[lepeueHb TOKYMEHTOB, MOITBEPKIAIOIIAX HATHMYMES/TIPABO HCIIOJIB30BAHUS IU(PPOBBIX (AICKTPOHHBIX)
oubmuorek, 96C

1.| Kourpakr Ne 146/1Y ot 29.01.2024 (O5C «ZNANIUM.COM») | 29.01.2024 — 28.01.2025
JInuensnonuslil koHTpakT Ne 10469/23PROF/362/AY
2. (Dnexrponusblii pecypc CITO «PROFo0OpasoBanue») 01.12.2023 - 30.11.2024
3 .HI/II_ICVHBI/IOHHLIH koHTpakT Ne 226/ ot 25.07.2023 (OBC 05.08.2023 — 04.08.2024
Opaiit — CI1O)
2024- Kontpakr Ne I[T/H-Ol4029/12/0014/41S/I[TVOT 29.12.2023 Ha 01.01.2024 — 31.03.2024
2025 4.| mocTaBKY TOBapOB (MIEPUOANYECCKUX W3IaHWI)
5 Jorosop Nel01/HD5/2097 ot 28.03.2017 (HaumonanbHast 28.03.2017 — 28.03.2022
"| anexTponHas 6ubaunoreka (HIOB)) (mpostonrarus o 28.03.2027)
6. Konrpaxr Ne 34/1T ot 1U1.03.2024 Ha IIpuoOpeTeHue 01.04.2024 — 31.12.2024
HEPUOJINYECKUX U3JIAHUN
7 AKXT BBOJIa B DKCIUIyaTalMIO DIeKTpOoHHON Onbimorekn BIAY 5
‘| Ne 33 or 19.01.2016 CCCpOTIHO

ObecnieyeHHOCTh Y4eOHOH TUTepaTypoil pH peanu3alunu paboyeil mporpaMmbl

3.2.1. OCHOBHBIC UCTOYHHKH:

1. I'abpuensH, O.C., Octpoymos U. I'., Cnaakxos C. A Xumusi: 10 xnacc: 6a30BbIil ypOBEHB:
yuebnuk / O.C. I'abpuensn. - 3-e usn., crep. - Mocksa: [Ipocsemenue, 2023. - 128 c. -[OU] — Pexxum
nocrymna: <URL:https://e.lanbook.com/book/335039>

2. I'abpuensH, O.C. Xumus: 11 knacc: 6a3oBbiil ypoBeHb: yueOHuK / O.C. 'aOpuensH. - 4-e
u3n., crep. - Mocksa: Ilpocsemenme, 2023. - 127 c.- [OU] - Pexum pgocryna:
<URL:https://e.lanbook.com/book/335036>

3.2.2. JIomoTHUTETbHBIC UCTOYHUKH:

1. MapteiHoBa, T.B. Xumus: yuyeOHUK M MPaKTHKYM s CpPEeJHEro npodecCHOHAIBHOTO
obpazoBanust / T.B. MapteiHoBa, 11.B. ApramonoBa, E.b. 'ogyHoB; mox oOmieit pemakumeit T.B.
MapTbIiHOBOU. - 2-e¢ u31d., uchp. u nomn. - Mocksa: M3marensctBo FOpaiit, 2023. - 368 c. — [DU]-
Pexxum nocryma: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannyeckast xumusi: 6a3oBble NpUHIUNBL: yueOHoe nocobue mis CIIO /
Mockea B. B. - MockBa: W3patenbctBo [Opaiit, 2023. — 143 c. -[DU]- Pexum
nocryma: <URL:https://urait.ru/bcode/515525>.

3. MaxkcanoBa, JI.A. BBICOKOMOJNEKYJISPHBIE COCIUHEHUS W MaTepuabl JUIS THIIEBOM
OpoMBIIIIEHHOCTH: yueOHoe mocobue mis CIIO / MaxkcanoBa JILA., Aropoa O.XK. - Mocksa:
UznarensctBo FOpaiit, 2023. — 220 c. - [DU]- Pexxum mocryma: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, A.M. OOmast u Heopranuyeckass Xumus. JIabopaTopHBIN MpakTHKyM: ydeOHOE
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%2C%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://e.lanbook.com/book/335039
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%2C%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://e.lanbook.com/book/335036
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%2C%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://urait.ru/bcode/517743

nocobue mis CIIO / AnapueB A.U., KazakoBa A.A., llleuurpina JI.B. -MockBa: M3naTenscTBo
FOpaiir, 2023. - 159 c. - [DU]- Pexxum nocryma: <URL:https://urait.ru/bcode/514569>.

3.2.3. Meronnueckue U3IaHus
1. Xumusi: METOUYECKHE YKa3aHUs 110 OCBOCHHIO JUCIUTUIMHBI U CAMOCTOSITENILHOM paboTe
0  CHEIHAJIbHOCTSM  CPEIHEr0  NpOQPEecCHOHAIBHOrO  oOpa3zoBanus /  BopoHexckuii
rocyJapCcTBEHHBIM arpapHbiii yHuBepcuteT [cocT. O.B. 3Bsruna, ['.A. Masran]| - Boponex:
Boponexckuii rocynapcTBeHHBIM arpapHblii  yHuUBepcuteT, 2023. — 90 c. Pexum pocryma:
<URL:http://catalog.vsau.ru/elib/metod/m8046.pdf>.

3.2.4. [lepnoandeckue U3aaHMS:

1. BectHuk BopoHEKCKOro rocyapcTBEHHOIO arpapHOro YHHBEPCHTETA: TEOPETHUECKUH U
Hay4HO-TIPAKTUYECKUM KypHa / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Kypuan ananutuueckoir xumuu / Poccuiickas akagemus Hayk - MockBa: Hayka, 1946-

3. Kypnan ¢pusnueckoii xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1934-

4. XuMHS ¥ TEXHOJIOTHS THIIEBBIX MPOAYKTOB [DIIEKTpOHHBIN pecypc]: PedeparuBnbrii
xypHain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.2. MaTepua/IbHO-TEXHHYECKOE H IPOrPaMMHOe odecriedeHue

CBe,Z[eHI/ISI O IIporpaMMHOM obecrneyeHnun 061_[161"0 Ha3Ha4YCHUA

Ne Hazpanue Pasmemenne
1 | Onepanunonnsie cucrembl MS Windows / Linux TIK B noxamsHoii cetn
BI'AY
o | TlakeTsl OQHCHBIX IPHIIOKCHHIT Office MS Windows / I1K B JIOKaJIBHOM CETH
OpenOffice BIrAY
3 | Iporpammsl 1t mpocMoTpa daiios Adobe Reader / DjVu I1K B toKasIBHOM CETH
Reader BrAy
4 | bpaysepsr fnnexc bpaysep / Mozilla Firefox / Internet 1K B nokanbHOI ceTn
Explorer BrAy
5 | AnrtuBupycHas nporpamma DrWeb ES TK B oKamsHoit ceTn
BI'AY
. [IK B n1okanbHOM ceTH
6 | II - 7-Zi
porpamma-apXuBaTop p BLAY
7 | Mynbsrumenua npourpsiBarens MediaPlayer Classic HK B noxanbHOH ceTi
BI'AYy
8 | [Tnardopma onnaitH-o0yueHus elearning server HK B noKambHOi cetu
BIr'Ay
9 | Cucrema kommptoTepHOTo TectTupoBanust AST Test K s HOE?X’?,OH cetn

CaliTbl 1 ”HPOPMALIMOHHBIC TIOPTAJIBI

1. http://hemi.wallst.ru/ - Xumus. 06pa3oBaTeabHBIN CANT IS IMIKOJIBHUKOB M CTY/ICHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XKypuan Xumus 1 XUMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit xadenpst xumun BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - SnekrporHas OHOIMOTEKAa MATEPHAITIOB 110 XUMHH.
6. https://ru.wikipedia.org/ - Bukureaus - SHIMKIJIONEHUS Ha PYCCKOM SI3BIKE.
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https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m8046.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

[Tomerenus st BeAeHHSI 00pa30BaTEeILHOTO MpoIiecca U 000pyI0BaHHE

Ne i/

HaumeHnoBanue 00beKkTa, MOATBEPKIAFOLICTO
HAJIMYHE MaTepHaIbHO-TEXHUYECKOTO
obecrieueHus, ¢ IepeIHeM
OCHOBHOTO 000PYIOBaHHS

Anpec (MecTOmoNoXKeHNE) 00bEKTa,
MOATBEPKIAIONIET0 HATTMYHNE MaTepUaIbHO-
TEXHHYECKOTO 00ecedeHus (¢ yKazaHueM
HOMEpa TaKoro 0ObEKTa B COOTBETCTBUU C

JOKyMEHTaMH MO TEXHUIECKON
WHBEHTAPU3aLHN)

VYueOHass ayauTopusi Ui TPOBEACHHS
3aHATHA BCEX BHJIOB, B TOM YHCIE
IPYIITIOBBIX " WHIUBUAYAITbHBIX
KOHCYJIbTAllUf, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHON  aTTeCTalliH: KOMILICKT
yueOHO ~ MeOenw,  JIeMOHCTPAIMOHHOE
o0opynoBaHue, y4eOHO-HATIISAHBIC TOCOOUS

394087, Boponexckas obnacth, T. BopoHex,
yn. TumupsizeBa, 21. 3pmanme ydeOHOTO
KopIyca OT/CIICHUS CpemHero
npodeccuonanpHoro obpasopanus (Kopmyc
CIIO, obmexutne Ne 6, ayxa. 104

[Tomemenue i CaMOCTOSATEIBHOM PadOTHI:

Kommnexr yaeOHOI Mebenm,
JEMOHCTPALIIOHHOE obopyoBaHue,
y49eOHO-HATJISITHBIE mocobwus,

KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
nonkiroueHus kK cetn  «MHTepHeT» U
o0ecriedyeHHeM JIOCTyIa B 3JIEKTPOHHYIO
nH(GOPMAITMOHHO-00pa30BaTEIbHYIO CPEITy

394087, BopoHnexckas ob6nacTh, T. BopoHex,
yn. TumupszeBa, 21. 3pganme ydeOHOTO
KopIyca OTJCIICHUS CpemHero
npodeccuoHanbHoro odpasopanus (Kopmyc
CIIO, obmexutne Ne 6), ayn.103.

4. ®OHJA OHEHOYHBIX CPEACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHMUSA JUCIIAITJIMHBI

4.1. OueHKa pe3y/1bTaTOB OCBOCHHUS IMCIUIIIHHBI

Ko n HaumeHnoBanne (popMHupPyeMbIX

DopMBbI 4 METOABI KOHTPOJISI U OLIEHKH

KOMIIeTEeHIIM i
OK-07 CopelicTBOBAThH COXpaHEHUIO | Dopmbl KOHMPOJIA O0YUEeHUA:
OKpYKaroren Cpeibl, pecypcocOepexeHno, | - IOMalIHee 3aJaHue MPOOJIEMHOTO XapaKTepa;
IIPUMCHSATDH 3HAHUA 06 U3MCHCHUU KimmMara, = IMPaKTUYCCKUC 3alaHuA Ha PEUICHUC
TIPYHIIHITBT OepeKITUBOTO MPOU3BOJICTBA, | XUMHUYECKHUX 3a/1a4

3¢¢eKTuBHO  OeicTBOBaTH B UPE3BBIUAMHBIX
CUTYyalIHsAX

- YCTHBIX OIIPOC;

- TECTUPOBAHUE

Dopmol OUeHKu pe3yromamusnocmu
00yuenua: TpajWLMOHHAs CUCTEMAa OTMETOK B
Oammax 3a KaKAYIO BBIIOJHEHHYIO paboTy, Ha
OCHOBE  KOTOPBIX  BBICTaBJISIETCS  MTOrOBast
OTMETKA.

4.2. KpuTepun OUEHKH Pe3yJabTAaTOB 00y4YeHUst

4.2.1. Kputepuu ouneHku anudgepeHIInpOBAHHOIO 3a4eTa

Orenka SK3aMeHaTopa,
YPOBEHb

Kpurepun

«3auTeHo (OTIUYHO)», BICOKHH | OOydarommiicss Tiy0OKO W MPOYHO YCBOWJI BECh HPOTPaMMHBIHI

YpPOBEHb MaTepuaj, MCUEpNbIBAIOIIE, IOCIEA0BAaTEIbHO, TPaMOTHO W
JIOTMUYECKH CTPOMHO €ro U3jaraer, He 3aTPYAHSAETCs C OTBETOM IIpU
BUJIOM3MEHEHUM 3aJaHUs, CBOOOIHO CHpaBIAETCs € 3ajadaMu U
MPaKTUYECKUMH 33aJaHUSIMH, [IPABUIHHO OOOCHOBBIBACT MPUHATHIC




peuicHuA, yMCCT CaMOCTOATCIIbHO O606H_I.':1TI> " U3jiaraTb MaTepuall,
HC OITyCKad OIIIHOOK.

«3agTeHo (XopoIo)y,

OOyuvaromuiicss TBepAO 3HAET MPOTPAMMHEIN MaTephas, TPaMOTHO

MOBBIIICHHBIA YPOBEHb U IO CYIIECTBY H3/araeT €ero, He [OIIyCKAaeT CYyLIECTBEHHBIX
HETOYHOCTEl B OTBETE Ha BOIIPOC, MOXET NPaBHIBHO MPUMEHSTH
TEOPETUUECKUE TIOJOKEHUSI M BIIAJeeT HEOOXOIUMBIMU YMEHUSIMHU
Y HaBBIKAMH TIPH BHITIOJTHEHUH MTPAKTHYECKUX 33/IaHHH.
«3auTteHo OOy4aromuiicss yCBOWI TOJIBKO OCHOBHOW MaTepwall, HO He 3HaeT

(YOBIETBOPHUTEIBHO)»,
MOPOTOBBIN YPOBEHB

OTACIBbHBIX I[eTaneﬁ, A0IyCKAa€T HETOYHOCTHU, HCIOCTATOYHO
MIpaBUJIbHBIC q)OpMyJ'H/IPOBKI/I, HapymacT IO0CJIC€A0OBAaTCIbHOCTL B
H3JIOKCHUH ITPOTPaAaMMHOI'0 MaTe€purajia U UCTIBITBIBACT 3aTPYAHCHUA
B BBIIIOJIHEHUH IMPAKTHICCKUX 3aJaHHH.

«He 3auteno
(HEeyIOBIETBOPUTENHHO)»

OOyvaromuiicss He 3HAeT 3HAYMTENBHON YacTH NPOTPAaMMHOTO
MaTepuaja, JOIYCKaeT CYyIISCTBEHHbIC OIIMOKH, C OOJBIIMMH
3aTPYAHCHUSAMU BBITNIOJIHACT NPAKTUUCCKUC 3a/IlaHUA, 3aJa4u.

4.2.2. Kputepun OueHKH TeCTHPOBAHUSI

OueHka, ypoBEHb [TokaszaTenp oueHKH
«OTINYHOY, BHICOKHIA He menee 90 % 6atoB 3a 3agaHus TecTa.
«XO0poI10», TPOIBUHYTHIT He menee 75 % GannoB 3a3aiaHus TecTa.

«y,I[OBJ'IeTBOpI/ITCJ'ILHO», HOpOFOBBIf/'I

He menee 55 % 0asu1oB 3a3agaHus TECTA.

«HeynoBneTBopuTensHO» Memnee 55 % GannoB 3a 3agaHus TecTa.

4.2.3. Kputepuu ol1leHKH YCTHBIX OTBETOB

Ornenka, ypoBeHb

Kpurepun

«OTIUYIHOY, BRICOKHUI
YPOBEHb

BricTaBisiercsi, eciii 00ydaromuiicst mocie0BaTeNbHO, YeTKO, CBSA3HO,
000CHOBaHHO W 0e30mu00YHO H3IaraeT ydeOHBIH MaTepwai; JaeT
OTBET B JIOTMYECKOH IIOCIIEAOBATEIBHOCTH C  HCIIOJIb30BaHUEM
NPHUHSATOH  TEPMUHOJIOTHMH; TIOKa3bIBa€T TIOHHMMAaHHE CYINTHOCTH
paccMaTpuBaeMbIX MOHATHUM, SIBIEHUM M 3aKOHOMEPHOCTEH, TEOpHid,
B3aMMOCBS3EH;  yMeeT  BBLACHATH  IJIaBHOE,  CaMOCTOSITENLHO
MONTBEPKAATh  OTBET  KOHKPETHBIMH  IpUMeEpaMHd,  (aKTamuy;
CaMOCTOSITETIFHO aHATM3NUPYET U 0000IIaeT TEOPETHUECKUI MaTepHal;
CBOOOJHO yCTaHAaBIMBAE€T MEXIpEOMETHbIE (Ha OCHOBE paHee
NpuOOpETEHHBIX 3HAHWN) U BHYTPHUIIPEAMETHBIC CBS3H; YBEPEHHO U
0€301IM00YHO TIPUMEHSIET IMONYYCHHBbIC 3HAHWS B PEIICHHH HOBBIX,
paHee He BCTPEYABIIMXCS 3a/a4;, pPAIlHOHAIBHO  HCIOJB3YEeT
CIpaBOYHBIE MaTepHajbl, Y4E€OHUK, IOMOJIHUTEIBHYIO JUTEPATypy,
MPUMEHSIET YIOPSJOYCHHYIO CHCTEMY YCIIOBHBIX 0003HaYeHHUH MpH
BEJCHUU 3alluCceil, CONPOBOXAAIOLIMX OTBET; JOIYCKAaeT B OTBETE
HEeIOYeThl, KOTOpBlE  JIETKO  HCHpaBiIsfeT 10  TpeOOBaHMIO
MpenoaBaTesl.
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«X0pOol1110%, MOBBIIICHHBIN
YpOBEHb

BrictaBusiercsi, ecnu  0oOyd4aroLMiics TOKa3blBaeT 3HAHHE BCETO
W3yYEHHOTO Y4eOHOro MaTepHuajia; JacT B OCHOBHOM NpPaBMIIbHBIN
OTBeT; y4eOHBIN Marepwai wu3laraeT B OOOCHOBaHHON IJIOTHYECKON
MOCJIeIOBATENILHOCTH, TIPH 3TOM JIOITyCKAaeT OAHY HETpyOyro OIIMOKY
uiu He Oonee ABYX HEAOYETOB B HCIIOIb30BAHUM TEPMHHOJIOTHU
Y4eOHOT0 MpeaMeTa, KOTOPBIE MOXET HWCIPABUTh CAMOCTOSTEIHLHO;
aHanm3upyeT W 0000maer TeopeTHYecKuil Martepuan; coOromaer
OCHOBHBIE  MpaBWja  KyJIbTypbl  YCTHOW  pedd;  MNpPUMEHSET
VIOPSJOYCHHYIO CHUCTEMY YCJIOBHBIX OO0O3HAuUCHW TpPU BEJACHUU
3aITUCEei, COTTPOBOMKIAIOIINX OTBET.

«Y IOBIICTBOPHUTEIHLHOY,
0a30BbIil YPOBEHB

BricTaBnsercs, eciam oOydaromuiics: JIE€MOHCTPHUPYET YCBOEHHE
OCHOBHOT'O COJIep)KaHHs Y4eOHOTo Marepuaya, UMeeT MHpoOenbl, He
MPEeMSTCTBYIOIUE JAajbHEHIIEMy YCBOCHUIO Y4eOHOTO Marepuana;
MPUMEHSET IOJTy4YeHHbIC 3HAHUS NPH OTBETE€ HA BONPOC, AHAIN3E
MPEVIOKEHHBIX CUTyalMd 1o o00pasily; [ONycKaeT OLIMOKH B
HCIOJIb30BAHNM TCPMHHOJIOTNH y‘-IC6HOFO npeamMeTa; I10Ka3bIBaCT
HEJOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTHEJIBHBIX 3HAHHUM W YMEHUH;
BBIBOIBI W OOOOIIEHHS apryMeHTHpyeT ciabo, JOMycKaeT B HHUX
omnOKY; 3aTpydHSETCS TpPH aHaIM3e W O0O0O0OLICHWH Y4eOHOTO
Marepuajia; JacT HEIIOJIHBIC OTBCTHI Ha BOIIPOCHI IMPEIIOAABATCIIA WIH
BOCTIPOM3BOJIUT COJAEPKaHHWE paHee NMPOYUTAHHOTO Y4eOHOro TEKCTa,
cnabo  CBA3aHHOTO  C  3aJaHHBIM  BOIPOCOM;  HCIIOJB3yeT
HEYMOPSIOUECHHYI0 CHCTEMY YCIIOBHBIX O0O3HAYCHWUH NpPU BEICHUU
3aIMCel, CONPOBOXKIAOIINX OTBET.

«HeynoBneTBOpUTENBHOY,
HU3KUH YPOBEHB

BricTaBngercs, ecnu oOy4aromIMHCSA: HE PacKpbll  OCHOBHOE
collepkaHHe y4eOHOTO MaTepuaiia B TpelenaX IOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHATh WMEIOIIHNECs 3HAHUS K PEIICHUI0
KOHKPETHBIX BOTIPOCOB U 33/1a4 10 00pasily; AOIyCcKaeT B OTBETE Ooee
IBYX TPYOBIX OIIMOOK, KOTOPbIE HE MOXKET HCIPAaBUTh JaXKe IpU
MTOMOIIY 00YYArOIIUXCS U MPEToAaBaTes.

4.3. O1neHoYHbIE CpeacTea AJisi MPOBEACHUSA TEKYHIECTI0 KOHTPOJIA YCIIEBAEMOCTH

TecToBBIC 3a1aHUA

1. JIns oTeHa He XapaKTepHbI PEAKIHH .........
IIpaBWJIbHBII OTBET: 3aMEILICHUS

2. Kakoe coenaeHmne 00pa3yeTcst Mpu OKUCIEHHH ATHIIOBOTO criupTa?
IIpaBU/IBHBIH OTBET: YKCYCHBIN aJIbJeru/
3. B peaknuu: Cu + 4HNO3 (konir) — Cu(NO3), + 2NO,1 + 2H,0 BoccTaHOBHUTENH OTIAET

.+... JJIEKTPOHOB.

IIpaBuiabHbIM OTBET: 28

4. Ilpu quccounanuy HUTpaTa MarHusi 00pa3yroTcs. . ...
MpaBuasneii orBer: Mg® 1 2NO;

5. Xumuueckas CBsI3b B XJIOPUJIC HATPHA. . ...
IIpaBuIBLHBINH 0TBET: MOHHAS

6. MaccoBas gomns gochopa B quruapodocdare HaTpusl paBHa. . ...
IIpaBuasnbiii oTBeT: 26%

7. Kak Ha3bIBalOTCS alMKINYECKHE HEeIpeleibHble YIIIEBOAOPObI, COJAEPKaAIINe OAHY
TPOMHYIO CBSI3b MEXAY aTOMaMu yriepoja’?
IIpaBWJIbHBII OTBET: AJTKWHBI
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8. X¥MHYecKHii 3JIEMEHT, B aTOMe KOTOPOro 14 mpoTOHOB, Ha3bIBAETCH. . .
IIpaBUIBLHBINH 0TBET: KPEMHUN

9. ®opmyne ROz oTBevaeT coCTaB BBICIIMX OKCHJOB 3JIEMEHTOB ... TPYIIIIbIL.
IIpaBU/IBLHBIH OTBET: IECTOU

10. Konn4ecTBO SHEPreTHYECKUX YPOBHEH IS DJIEMEHTOB COOTBETCTBYET HOMEDY ...
IIpaBuJjbHBIM 0TBET: TIepUoa

11. Briculyto BaJ€HTHOCTh XMMHMUYECKOI'O 3JEMEHTa MOXHO ONPEAEIUTh 110 HOMEpY... B
IIEPUOIUYECKON CUCTEME.
IIpaBU/IBLHBINH OTBET: TPYIIIbI

12. B nepuoze MeTauInYEeCKHE CBOWCTBA SJIEMEHTOB ... CJIeBa HAIpPaBo.
IIpaBuJbHBIN 0TBET: YMEHBILIAIOTCS

13. Xumuueckuii 31€MEHT, B aTOMHOM Sipe KOTOporo 1 mpoTOH W HET HEWUTPOHOB,
Ha3bIBAETCH. ..
IIpaBubHBIH 0TBET: BOJIOPOT

14. B rnaBHBIX NOArpynnax HeMeTaALIMYECKUE CBOMCTBA 3JIEMEHTOB CHU3Y BBEPX. ..
IIpaBu/IBbHBIH OTBET: BO3PACTAIOT

15. YcranoBuTe npaBuiIbHOE COOTBETCTBUE MEXKAY CTPYKTYPHOM opMysioii BelecTBa U
€ro Ha3BaHUEM

CrpykrypHast  Qopmyia Ha3Banue
BeIleCTBA
A) HCHO 1) arieron
Bb) CH3COCHS3 2) METHJITIPOIIaHAb
B) (CH3),CH-CHO 3) 6yranans-1
4)opmanberun

IMpaBuabHblii oTBeT: A-4, b-1, B-2

16. Ycranosute IMpaBHIJIBHOC COOTBETCTBUC MCXKIAY JBYMSA BCIICCTBAMHU U PCAKTHUBOM, C
MMOMOIIBIO KOTOPOT'O MOKHO PA3JIMIUTL 5TU BCIICCTBA

Bemecrsa Peaktus
A) HNO3s;u KNO3 1) meTritopanx
b) K2SO4 1 NaNO3 2) Zn(NOs),
B) Agu Zn 3) Ba(NO3);
4) HBr

[IpaBuabHblii oTBeT:A-1, b-3, B-4
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17. PacmosoxxuTre dJIEMEHTEL B MOPAAKEC YMCHBIICHU A UX SJICKTPOOTPULATCIIBHOCTH
HP

2)N

3)0

4) F

IIpaBuiabHbIi 0TBeT:4321

18. Pacmionoxure MeTaJljIbl B MOPSAKE YBEINYCHUS MX aKTUBHOCTH
1) Ca

2) Al

3) Na

4) Cu

IIpaBuabHbIi 0TBeT:4231

19. ®opmyna okcuaa Kausi:
(?) HNO3

(?) CaO

(N K0

(?) KOH

20. IIpu okucneHnH aabaeruaa o0pa3yeTcs:
(1) mepBuuHBIi CIUPT

(?) BropuuHBIil ciupT

(?) cnoxubIl 2huUp

(?) kapOoHOBas KKMCIIOTa

21. Opranuueckasi XUMHsI - 3TO XUMUSI COSTMHEHUH:
() yrnepona

(?) a3ora

(?) xkucnopona

(?) xnopa

22. IlpenensHbIC YTIEBOAOPOIbI XapaKTEPU3YIOTCS HATHINEM:
(?) KpaTHBIX ¥ apOMATHYECKOTO THIIA CBS3eH

(1) omuHapHBIX cBs3EH

(?) kpaTHBIX CBsI3eit

(?) apomMaTHUECKOro TUIA CBS3U

23. Ha3BaHue ankaHy JaeTcs Mo BEIUYHHE:

(!) camoii UTMHHOM LIeTH YTIEPOAHBIX aTOMOB
(?) camoii KOPOTKO# IIETH YTIIEPOAHBIX aTOMOB
(?) caMBIX MENKHUX paauKaioB

(?) 6oKOBBIX 1IETICH

24. O6mas popmyina CyHzn-2 COOTBETCTBYET CIISAYIONIUM KJIaccaM YTIIEBOJAOPOIOB:
(?) AnxeHsl

(?) Ankanbr

(1) AnxuHbBI

(?) Apenbt

25. K Bu1aM XMUMHYECKON CBSI3M B METAJLIAX OTHOCHUTCS:
(?) Uonnas

(?) DrexTpuueckast
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(?) KoBanientHas
(1) Meranmnmuueckast

26. BemectBa, 00pa3yromuyecs Mpy rOPeHUH OPraHUYECKUX BEIECTB:
(") Yraekucnslii ra3

(?) Bomopon

(?) Yruepon

(?) Heon

27. B 3aBUCHMOCTH OT IOPSJIKA COCIUHEHHS aTOMOB yIJIepoja B IIETIH OpPraHUYECKUE
COCIIMHEHUS MOT'YT OBITb. ..

(?) dyHKIHOHAIBHBIC

() Auuknnaeckue

(?) KapOouuknnueckue

(?) HepacTtBopumbie

28 MaxkcumaibHOE YHCIIO DJICKTPOHOB, KOTOPBIC MOT'YT IIOMCCTUTHLCA Ha 2 QJICKTPOHHOM
YpOBHE:

(?) 2

()8

(?) 18

(?) 32

29. B nepuoax MeTaiin4ecKue CBONCTBA DJICMEHTOB:
(1) yMeHbIIaIOTCsI ¢ yBETHMUYCHUEM TIOPSIKOBOTO

(?) u3MeHsA0TCA CIy4aifHBIM HOMepa 00pazom

(?) BO3pAcCTalOT C YBETUYEHUEM TTOPSIIKOBOTO

(?) HE U3MEHSIOTCS HOMEpa

30. Cps3p B MeTaJUIaX M CIUIaBaX, OOYCIOBIICHHAs B3aMMOJICHCTBHEM OTHOCHUTEIBHO
CBOOO/IHBIX JIEKTPOHOB ¢ KATHOHAMHU B y3JIaX KPUCTAJUTUUECKON PEIICTKH, Ha3bIBACTCS

(1) Metammrueckast

(?) BOmOpOTHAS

(?) nonnas

(?) xoBasIeHTHAsI

YcrHblii onpoc
. Uto sBAseTCS MPEAMETOM U3yUEHUS] XUMUU?
. Kakne yacTuiipl Ha3bIBalOT aTOMBI ¥ MOJIEKYJIbI?
. Oxapakrepu3yiite siBieHus aorponuu. Kakue GpakTopsl €ro BhI3bIBAIOT.
. Kakoe BemecTBO Ha3BIBAIOT CIIOKHBIM?
. Uro nmoka3piBaeT Xxummuueckas popmymna’?
. OxapakTepusyiTe MOHATHS «OTHOCUTEIbHAS aTOMHAs Macca XUMHUECKOTO
. DJIEMEHTA», «KOTHOCUTEIIbHAS MOJIEKYJIIpHAsl Macca BEILIECTBA
. ChopmynupyiiTe 3aKOH COXpaHEHUS MacChl BELLIECTB.
. ChopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. SBISETCS JIM 3TOT 3aKOH
YHHUBEpPCAIbHBIM I BCEX BEIIeCcTB?
10. Copmynupyiite 3akoH ABoraapo. Kakue ciencTBus U3 3TOro 3akoHa UMEIOT BaXKHOE
11. 3HaueHue A1 XUMUYECKUX PacyeToOB?
12. Copmynupyiite nepuoguuecKuii 3aKoH.
13. Yto takoe nepuoa? Uro mokaspiBaeT HOMep nepuoaa. Kakue nmepuoabl Be 3HaeTe? 15.
Yro Takoe rpynna? Yro nokassiBaeT HoMmep rpynisl. Kakue noarpynmnsl Bel 3HaeTe?

14. Yro moka3bIBaeT MOPSIKOBBIA HOMEP?
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15. Kak ycrpoeno aromuoe sapo? Uto Takoe n30Tomns!?

16. Kakyro XUMHUYECKYIO CBSI3b Ha3bIBAIOT KOBaJICHTHOW? Kakue npu3Haky yYuTHIBAIOT
pu KJI1accu(UKaIUK KOBAJICHTHBIX CBS3€?

17. KakoBbI MexaHU3MBbI 00pa30BaHMs KOBAICHTHOM cBs3u? 25. Kakumu 0COOCHHOCTSIMU
XapaKTEepU3yeTCs CTPOEHUE aTOMOB METAJIOB?

18. OxapakTepusyiiTe MOHATHE «METAJUIMUECKas CBA3bY». UTO COMMKAET ATY CBS3b C
MOHHOM M KOBAJIEHTHOM CBS3SIMU?
19. Yto npencraBnser coboi MeTayuiMueckas Kpuctauinueckas pemerka? 28. Uto takoe
cmech? Kakue THITBI cMecell pa3InyaroT [0 arperaTHOMY COCTOSIHUIO 00pa3yroIuX WX BEHIeCTB?
20.C KaKuMH AUCTIEPCHBIMU CUCTEMaMH BBl CTAIKMBAETECHh HA MPOU3BOACTBEHHON
MpaKkTUKE U OyJIeT UMETh J1eJ10 B IPO(eCCUOHATIBLHON JAesITeNIbHOCTH?

21. Kaky1o ponb HTpaeT Boja B IPOIecce SIEKTPOTUTHYESCKON IUCCOIMAIIIN?

22. OxapakTepu3yiTe MOHATHE «CTETIEHb AMEKTPOIUTHYECKON Arcconuanumy Ha kakue
TPYIIbI AETATCS JIEKTPOJIUTHI 110 CTENIEHU AUCCOLMalUn?

23. Kak knaccuguuupyrot conu? Uto o611ero Mex,1y OCHOBHBIMU M KHUCIBIMU COJISIMHU.
UYro ux otimyaer?

24. Kakue acriekTsl Baliel mpohecCuOHaIbHOM JesTeNbHOCTH TpeOyeT 3Hanus o pH?
O6ocnyiite oTBeT?

25. OxapakTepu3yiTe OKUCIUTENbHbIE CBOMCTBA HEMETAIIIOB?

26. Kakue BeniecTBa Ha3bIBAIOT OPraHUICCKAMU?

27. ChopmynupyiTe U MOSICHUTE OCHOBHBIE TTOJI0KEHHUSI TEOPUU XUMHYECKOTO CTPOCHUS
A.M. byrneposa.

28. HazoBUTE OCHOBHBIE THIIBI PEAKIIH B HEOPTAaHUYECKON M OPraHUYECKON XUMHUU.
Kakue peakiiny Ha3bIBalOT peaKIUSIMH JIETUIPUPOBAHUS?

29. Yro o0mIero u B YeM pa3Indus MEXy peaKUsIMH IPUCOSTUHEHNN C y4aCTHEM
QJIIKEHOB. ¥ TUEHOBBIX YTIIeBOA0poA0B? OTBET MOATBEPIUTE YPABHEHUS XUMHUUECKUX PEAKIUil.

30. Kakwe yriieBoopo/ibl Ha3bIBAIOT apoMaTraeckumu (apensl)? [IpuBeaure nmpumep.

4.4. OueHoYHbIEe CpeICTBA VIS MPOBeIeHNs IPOMEKYTOUHOMH aTTecTAlMH

Bomnpocs! qus nposeaenusi iugdepeHuupoBaHHOrO 3a4eTa

1. OcHoOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIDHOM TEOpPUHU: 3aKOH COXpPaHEHMsI MAaccChl
BEUIECTB, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOraJpo WU CIEACTBHE M3 HEro. 3aKOH
HKBUBAJIEHTOB.

2. Knaccel HeEOpraHMYeCKHMX COEIMHEHMH: OKCHbI, KHUCIOTbI, OCHOBaHUS, COJIH.
ITony4yenue, CBOMCTBA, IPUMEHEHUE B CTPOUTEIIBHON IIPAKTHKE.

3. Tlapamerpsl M (YHKIUM COCTOSIHUS TEPMOJMHAMHUYECKOM CHCTeMbl. BHyTpeHHss
sHeprus U sHTanbnusA. CTaHgapTHas SHTANIbIMS 00pa30oBaHMs CIOXKHOTO BellecTBa. TernoBoi
adexT peakiuu. 3akoH ['ecca u cieaCcTBHE U3 HETO.

4. Xumuueckasi KHHETHKa B TOMOTE€HHBIX cucTeMax. CpeqHssi CKOPOCTh peakluu. 3aKoH
neicTBus Macc. BiusHue TemmepaTypel Ha CKOPOCTb XHMHUYECKOW peaklMd. OHEprus
aKTHBALUU U aKTUBHBIE MoJieKyIbl. [IpaBuio Baut-I'odda. CymuocTs kaTanusza.

5. IIpoueccsl obpaTumMble U HeoOpaTuMble. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS U €€
3HaYeHWe [UIS XapakTEepPUCTUKH TIIOJIHOTHl MPOTEKAaHUS pPEaK[UH. YCJIOBUS CMEIICHUS
TOMOTE€HHBIX W TE€TEpPOreHHbIX paBHOBecui. Mcmonp3zoBanue npunnuna Jle-lllatense B
TEXHOJIOTMYECKHX MPOIeccax MPOU3BOCTBA MUHEPAJIbHBIX BSKYIIUX U U3JIEIUIA HAa UX OCHOBE.

6. CamOmpou3BOJIBHO  MNPOTEKAIONIME  MPOLECcChl.  DHTpPONUs  Kak  Mepa
HEYIOPsAI0YeHHOCTH cucTeMbl. I3meHenue sneprun ['m66ca kak KpuTepuii caMonpou3BOILHOTO
IIPOTEKAHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

7. OOmme KBAaHTOBO-MEXaHWYECKHE TIPEACTABJICHHUS O CTPOCHHE aroma. BomHoBas
¢GyHKLUsA, BIIEKTpOHHOE O00JaKo, THUIBl AaTOMHBIX opOuTtaneil. KsaHTOBbIe dHcIa Kak
XapaKTEepUCTHKA COCTOSIHMA DJIEKTPOHOB B aTroOMe: IJIaBHOE, OpOMTAIbHOE, MAarHUTHOE,

CIIMHOBOC.
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8. [IpuHuune! pacnpeaeneHue eKTpoHoB B arome. [Ipunnun Iaynmu u npasuio ['yaaa.
[TocnenoBaTenbHOCTh 3allOJIHEHUST ATOMHBIX OpOWTaNeii B COOTBETCTBHM C HMX DHEPTHEH.
[IpaBuna KneukoBckoro.

9. Tlepuoamveckuii 3aKOH W Tepuoandeckas cucrema siemeHtoB JI.M. Menneneena.
Crpykrypa mnepuoguyeckod cucrembl JI.MI. MenneneeBa, NpUHIUII €€ TOCTPOCHHUS B
COOTBETCTBUU CO CTPOCHHEM 3JIEKTPOHHBIX 000JI0UEK.

10. IlepmoauyHOCTH HM3MEHEHHE CBOWMCTB DJIEMEHTOB. 3aBHCUMOCTh OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB JJIEMEHTOB OT MX MOJOXEHHS B IEPUOJAMYECKON CHUCTEME.
OHeprus NOHU3ALUH, CPOJCTBO K IJIEKTPOHY, JIEKTPOOTPULIATEIBHOCTb.

11. KBaHTOBO-MEXaHUYECKOE ONMCAHWE XUMHUYECKOM CBSI3U METOJOM BaJEHTHBIX CXEM
(BC). Mexanusm o0Opa3oBaHus KOBAICHTHOU CBsi3u. CBOWCTBA KOBAJEHTHOM CBS3M: CUTMa- M
NIA-CBSA3U, HAIPABJICHHOCTb U HDHEPrus CBs3U. KOBalleHTHas CBs3b IOJSIPHAs W HEIOJSpHas.
Junons u qunonbHbIA MOMEHT. MloHHas CBs3b.

12. PacTBOpBI, TEpMOAMHAMUKA pacTBOpeHus. Duszndeckre 1 XUMUIECKUE TPOLIECCHl TIPU
oOpa3oBaHuu pacTBOpoB. CriocoObI BIPAXKEHUS KOHIIEHTPALIUU PACTBOPOB.

13. [NoHmxeHue TeMIiepaTypsl 3aMep3aHusl PACTBOPOB U UCTIOIH30BAHUE 3TOTO SBJICHUS B
CTPOUTEILHOMN IPAKTUKE.

14. CymHOCTb 3MEKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOIMUTHI CUJIbHBIE U CIlla0ble.
CremneHb W KOHCTaHTHl AMCCOIUAIMH. DJIEKTPOIUTUYECKAs] AUCCOIMAIMS CUIBHBIX U CIa0bIX
AJIEKTPOJIUTOB: KMCIIOT U OCHOBAHUW; CPEJHUX, KUCJIBIX U OCHOBHBIX COJIEH.

15. Peakuuu B pacTBOpax 3JIEKTPOJIUTOB, KaK PEAKIMM UX MOHOB. Y CJIOBUS NMPOTEKAHUS
MPAKTUYECKH HEoOpaTHMbIX peakiuil aBoidHoro ooOmena. IIpaBuio HamucaHus WOHHO-
MOJIEKYJISIPHBIX YPaBHEHUH.

16. Dmnextponutuyeckas guccouuanus BoAbl. MoHHoe mpousBeneHue BoAbl Kw.
Bomoponnsiii nokasarens pH Kkak XapakTepUCTHKa AKTUBHOM peakuuu cpeiapl. MeTtonbl
onpenenenus pH cpensbl.

17. Twumponuz coneit. Conu THAPONM3YIOMIMECS IO aHHUOHY, IO KaTHOHY,
Heruapoausywmuecs coiau. CTeneHb U KOHCTaHTa THIPOIu3a. BnusHue BHEMHUX (HaKTOPOB Ha
CTEIEHb MMOJHOTHI THIPOJIN3a.

18. T'ereporeHHble AMCIIEPCHBIE CHCTEMBI, WX KJIacCUPUKALUSA W TMPUHIUIHAIbHAS
HEYCTOMUNBOCTH. PAKTOPHI, CIOCOOCTBYIOIINE YCTOMYMBOCTU CHCTEM.

19. MexaHu3M BO3HUKHOBEHHS CKauka IMOTEHIMAlla Ha TPaHHUIE JIIEKTPOJI-PacTBOP.
OmnpeneneHne 3IEKTPOAHBIX MMOTEHIIMAJIOB C IMOMOULIBIO 3JIEKTpOAa CpaBHEHUS. DakKTOpHI,
BIIMSIOLINE HA BEJTMYHHY JIEKTPOJHOTO NTOTeHIMana. Y pasHenue HepHcera.

20. Koppo3ust MeTaiuioB u ymep0, HAHOCHMBIH MPOTEKaHHEM KOPPO3UOHHBIX IPOIIECCOB.
Tumns! KOppo3uil ¥ MeTO/IbI OOPHOBI ¢ HUMH.

21. OcHOBHBIE TIOHSTHS XHMHHU BBICOKOMOJICKYIISIPHBIX COCTUHEHUH. MOJeKyssipHO-
MaccoBoe pacripenenenue. Crenens noaumepusanuu. CrocoOsl nomyuenns BMC.

22. Yto m3yuaer opranumueckas xumus? Teopust cTpoeHHsS OpPraHUYECKUX COECTUHEHUMH
A.M.bytneposa. M3omepus. Buael nzomepun. I[Ipumepsr.

23. Knaccudukarus opraHuYecKux coenuHeHuH. OCHOBHBIC KJIAcChl OpPTraHUYECKHX
coenquHeHuil. HoMeHkiaTypa opranuueckux coeguHeHuil. OCHOBHBIE TEPMUHBI HOMEHKJIATYpPbI
HIOITAK.

24. Tumbl XWMHUYECKUX CBsI3e B OpPraHMYECKHX COCTUHEHUSX. XapaKTepUCTUKU
KOBAJIEHTHOM CBSI3H.

25. KuHeTtndeckuii W TEepMOIMHAMUYECKHH KOHTpONb peakuuu. [loHsTus: cybcerpar,
peareHT, pPEaKIMOHHBIM IIeHTp, paauKalbl, >3JIEKTPO(UIbl, HYKICO(UIbl, KapOOKAaTHOHBI,
KapOoaHUOHBI. [ OMOTUTHYECKHI U TeTEPOTUTHUYECKHUI pa3pbIB KOBAJICHTHBIX CBS3EH.

25. Krnaccudukanuss OpraHMYECKHMX peaKkIuid MO XapakTepy HW3MEHEHHWH CBs3eid B
cyoctpare u pearente. Kiaccudukamus opraHMuecKuX peakiuii B COOTBETCTBUU C KOHEYHBIM
pPEe3yNbTaTOM M MO YUCIY YacCTHUL, IPUHUMAIOIINX ydacTue B djaeMeHTapHou craauu. [lonarus:
PErHOCEIEKTUBHOCTD, XEMOCEIIEKTUBHOCTD, CTEPEOCETIEKTUBHOCTD.
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26. DnexTpoHHble PdeKThl 3amectuTeneil. MHIykTUBHBIN 3¢ (dekT 3amecTuTens, ero
IpUpOJa, 3HAK. OJIEKTPOHOJOHOPHBIE M DBJIEKTPOHOAKLENTOpPHBIE 3amecTUTenu. llpumepst
3aMecTuTeNel, 00MalaloluX IMOJOKUTEIbHBIM U OTPULATENILHBIM HHIYKTUBHBIM 3(h(eKToM.
Mesomepusbiit a3gdexT 3amectutens. [Ipumepsl 3amecTureneit, 001aar0MUX TOI0KHUTEIBHBIM H
OTpHULIATENILHBIM ME30MEPHBIM 3 (HEKTOM.

27. Buabl comnpsikenus. I[lpumepsl p,p-cOonmpsbKeHHBIX cucteM. [lpumepst  p,p-
COIPSIKEHHBIX CUCTEM.

28. KucinotHocTh U OCHOBHOCTH 10 bpencreny. KucinorHo-ocHOBHas mapa U KUCJIOTHO-
OCHOBHOE€ paBHOBecue. DakTOpbl, ONPEACIAONIME CUIY KHCJIOT M OCHOBaHWU. Kucinorel u
ocHoBaHus JIsronca.

29. Bugsl crepeousomepoB. Kondurypamus. ['eomerpuueckas uzomepus. Ontudeckast
uzoMepus. XUpaJlbHOCTb. ACHMMETPUUYECKHUH aToOM yriaepoaa. OHaHTHOMepbl. D- u L-
HomeHknarypa. Kondurypanwonnsii crangapr. R- um  S-HOMeHkmarypa. [[uactepeomepsl.
ITpumepsl.

30. KondopmanuonHas wu3oMepHsi Ha NpUMEpe HSTaHa. DHEpreTudeckas auarpaMma
MOBOPOTHBIX HW30MepoB dTaHa. KoHdpopmanum H-Oyrana. DHepreTuyeckas Iuarpamma
KOH(pOpMalMOHHBIX U30MepoB OyTaHa. KoHndopmanuu HUKIMYECKUX COCTUHEHUI Ha MpuMepe
[UKJIOTeKCaHa: KOH()OPMAIHH «KPECIIO» U «BAaHHAY.

31. OOmas xapakTepUCTHUKa MpeleibHBIX YIIEBOJAOPOJOB, SJIEKTPOHHOE CTPOEHUE.
Homenkmnarypa. ®usndeckune cBoiicTBa. Buapl m3omepuu. IIpombinuieHHbIE W T1a00paTOpHBIE
CIOCOOBI TOTyYEHUS alIKaHOB.

32. X¥MHYECKUEe CBOMCTBA ajlKaHOB. THWIBI peaklMid M pearcHToB. MeXaHU3M pPEaKIuu
CBOOOJHOPA/IMKAJILHOTO 3aMEILEHUsl Ha MPUMEPE PEaKIHMil raJlor€HUPOBAHUS U HUTPOBAHUS.
CynbpupoBanue u  cyiabdoxjopupoBanue.  OkucieHue  ankaHoB.  V3omepwuzarus.
HerunpupoBanue. KpekuHr u nuposuns3 ajJkaHoB.

33. Obmas xapakrepucTuka 1ukioankaHoB. Kinaccudukamnus. Homenknatypa. M3omepus
nukinoankanoB. dusmyeckue cpoiicTBa. CriocoObl monydeHusi. [IpocTpaHCTBEHHOE CTPOCHHE
mukionponada.  «baHaHoBele  cBsi3u».  [IpocTpaHCTBEHHOE — CTpOeHHME  IMKJIOOyTaHa.
IIpocTpaHCTBEHHOE CTpPOEHME [MKJIONEHTAaHA. XUMHUYECKHE CBOMCTBA  IHMKJIOAJIKAHOB:
TUPUPOBAHUE, TAJIOT€HUPOBaHUE, HUTpoBaHUE. OKUCIIEHNE HUKIIOTEKCAHa.

34. OOmas xapakTepHUCTHKa aJIKEHOB, OJJIGKTPOHHOE CcTpoeHHe. HomeHkmarypa.
@dusnueckue cBoiictBa. Bunel u3zomepun. IlpomblnuieHHble M Ja00OpaTOpHBIE CHOCOOBI
IIOJIy4EHUS AJIKEHOB.

35. Xumuueckue CBOMcTBa ankeHOB. Tumbl peakiuii u peareHToB. Peakuun
NPUCOEANHEHUS K aJlkeHaM. MeXxaHu3M peakiuil 21eKTpOPHIbHOTO MPUCOEANHEHHSI TaJIOTEHOB,
raJIOT€HOBOJIOPOAOB, BOAbl. Ilpucoennnenue cepHoil kucinotsl. [IpaBuno MapkoBHUKOBA.
['unpoGopupoBanue: o0Opa3oBaHME MOHO-, JAM- U  TpUAIKWiIOOpaHOB. PanukanbHOe
npucoeuHeHne 6pomoBoaopoaa. dddexr Xapamia. Peakiiun OKUCIEHUS aIKEHOB: KUCIOPOJIOM,
MATKOE OKHMCIIEHHE N0 Baruepy, )kecTkoe OKHCIEHUE, 030HOJIM3, MTOJTHOE OKHUCIeHHe. Peakiun
noauMepusanuu. Peakuun 3ameneHus.

36. OOmas xapakTepUCTHKa alKWHOB, OSJEKTPOHHOE cTpoeHue. HomeHkmaTypa.
Odusnueckue cBoiictBa. Bunel uzomepun. IlpomblimieHHble U 1a00paTOpPHBIE  CHOCOOBI
MOJIy4EHUS AIKUHOB.

37. XuMHUYECKHME CBOWCTBAa QIKWHOB. THUMNBI peakiuil u peareHToB. Peakmuu
ANIEKTPOPHILHOTO MIPUCOETUHEHUS K AIKUHAM: MIPUCOETUHEHNE raJIOr€HOB,
ranoreHoBo1opo1oB. [Ipucoenunenue Boabl - peakuus KydepoBa. Peakuuu nykineoduiabHOro
NPUCOEANHEHNS K alKHMHaM (peakuuu BUHWIMpoBaHUs): npucoeanHenne HCN, xapOOHOBBIX
KHCJIOT,CIIUPTOB, ~ THOJIOB, (eHOJOB. Peaknuu  OKUCIEHUSA-BOCCTaHOBIEHUS. Peakuuu
MOJIMMEPHU3ALUU: JUMEPHU3aLs, TPUMEPHU3aLNs, TeETpaMepru3anu. Peakium 3aMenieHusl.

38. OO0miass xapakTepUCTHKA AJKaJUEHOB, HOMEHKJIATypa, CTpoeHue. THIbl JTUEeHOBBIX
yriaeBonopoaoB. Buasl mzomepun. IlpombinuieHHble U 1a00paTOpHBIE CHOCOOBI MOTYYEHHS
AJIKaJIMEHOB. DJIEKTPOHHOE CTPOEHHE JUEHOBBIX YIJIEBOAOPOJOB C COMPSKEHHBIMU CBA3SIMH Ha
npumepe Oyraauena-1,3.
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38. XuMuueckre CBOWCTBA CONMPSKEHHBIX JUEHOB. TUIIBI peakiuii U peareHToB. Peakuumn
npucoeAHEeHna. MexXaHnu3M peaklUuu NPUCOEIMHEHUs Ha MpPUMEpE peakLUuu THIpPUpPOBaHMUS,
raJlOreHUPOBaHUs W TuAporasoreHupoBanus. O6pazopanue 1,2- u 1,4-nmpoaykToB. MexaHu3M
peakuuy MpUCOEANHEHNS TajloreHOBOAOPOJa K HECUMMETPUUYHOMY JIMeHy (u3ompeH). Peakiuun
noaumepuzanuu. Kayayku. Peakiuy nukiaonpucoeMHeHus (TIMeHOBbIA CUHTE3).

39. Obmas xapakrepuctuka apeHoB. lIpusznaku apomarumunoctu. I[IpaBuio Xrokkens.
Homenknarypa. Bunsl nzomepun. @usnueckue cBoicTBa. [IpoMblnuieHHBIe U JTaOOpaTOpPHBIE
CHocoO0bI IOJIYYEHUs apEHOB. DJIEKTPOHHOE CTPOEHUE OeH30J1a.

40. Xummnueckue cBoiicTBa. Peaknum npucoenunenusi. Peakunu okucienusi OeH3ona u
ero romosioroB. Peaknuum 3amemieHus. MexaHM3M pEaKIUU SIEKTPOPHIBHOTO 3aMEIICHUs B
apeHax Ha IpUMepe rajJloreHUpPOBAHUS, HUTPOBAHUS, AIKUIMPOBAHUS, allMIMPOBaHUs OEH307Ia.
Poub katanuzatopa B peakuuu. CynbdupoBaHue.

41. Peakuuu 3aMelleHUs B 3aMeIleHHbIX apeHax. [IpaBuia opueHTanuu 3amecTuTeNnei.
Opuenrantsl | u Il poga. O0bsicHeHHEe OpUEHTUPOBOYHOrO AeiicTBus. IIpaBuia opueHTanuu B
Ju3aMelleHHbIX apeHax. CorjaacoBaHHas U HECOIUIACOBAHHAsI OPUEHTALUA.

42.  KoHneHcupoBaHHBIE  apoMaTHYecKue  coequHeHus.  Hadrammna,  oOmias
XapakTepucThka. XHMMUYECKME CBOMCTBa HadTalMHA: TaJOr€HUPOBAaHHUE, HUTPOBAHME,
alIIIpoBaHue, CylIb(hUpoBaHUe, BOCCTAaHOBJICHNE, OKHUCIeHne. [Ipon3BoaHbIe HaTaTHHA.

43. AntpaueH. OOmas xapakTepucTHKa. XHMHYECKHE CBOMCTBA: TIaJOreHUpOBAHUE,
HUTpPOBaHUE, CyJIb(PUPOBAHUE, BOCCTAHOBJIEHUE, OKUCIICHHE.

44. ®enantpeH. OOmas xapakTepucTHUKa. XUMUYECKUE CBOMICTBA: TaJOT€HUPOBAHUE,
HUTPOBAHUE, BOCCTAHOBIICHUE, OKUCIICHUE.

45. MHorosiiepHbIe apeHbl ¢ M30JUPOBAaHHBIMH Kosiblamu. ['pynma audenmna. OOmas
XapaKkTepUCTHKa. XUMHUYECKHE CBOMCTBA: HUTPOBAaHUE, CYIb(UPOBAHHE, TATOT€HUPOBAHHE.

46. ®enmnmeranpl. OOmas xapakTepucTUKa. XHMMHUYECKHE CBOWCTBA: HHUTPOBAHUE,
paZvKaJIbHOE TaJOr€HUPOBAaHUE M OKMCIEHUE METWIECHOBOW rpynmbl. KHCIOTHBIE CBOMCTBA:
B3aMMOJICICTBHE C aKTUBHBIMU METAJUIAMU U aMHJI0M HaTpusl.

47. OOmas  XapakTepUCTUKa  TaJIOTEHNPOMU3BOAHBIX  amU(aTUYecKoro  psja.
Knaccudukanus, Homenknarypa. ®@usnuyeckue cBoiicTBa. [IpombinuieHHbIE M 1a00OpaTOpHBIE
CHOCOOBI MOTYYEHHUS TaJOT€HYTIEBOA0POAOB. DIEKTPOHHOE CTPOEHHUE.

48. XuMHYecKHe CBOWCTBa TallOTEHYTJIEBOJIOPOIOB. THIBI pEeaknmuid W PEareHTOB.
Peakiun Hyks€o(pUIbHOTO 3aMELIeHHs: THIPOJIN3, B3aUMOJCHCTBHE C aJIKOTOJNATaMH, COJSIMU
KapOOHOBBIX KHCIIOT, Cylb(uaaMu, aMMUAKOM, IIUaHWJAaMH, HUTpUTaMH, peakuus ['puHbspa,
peaxuus Bropua.

49. OOmass  XapaKTepUCTHKA  TaJOTCHIIPOW3BOJHBIX  apOMaTHYECKOro  psija.
Knaccugpukanus. ®Pusznueckue cpoiictBa. CnocoObl mnonydeHus. CTpoeHue, MpenenbHble
CTPYKTYpBI.

50. XuMmuueckue CBOWCTBA TIaJIOTEHNPOU3BOAHBIX apoMaTH4yeckoro psjaa. Peaxiuu
HYKJIEOQMIHHOTO 3aMElIEHUs: B3aMMOJCHCTBHE C THAPOKCHUAOM HATpus H aMMHAKOM.
MexaHu3M peakuuu OTILEIUICHUS-TIPUCOEIUHEHU. MeXaHu3M peakiuu IPUCOEIUHEHHUs-
OTUIETIJICHHUS.

51. OOmiasi xapakTepuCTHKa CHHUPTOB, Kiaccuukamus, HOMEHKIarypa. M3omepus.
®uznyeckue cBoiicTBa. CriocoObl MOMyYeHUs! CIUPTOB. DIEKTPOHHOE CTPOCHHUE CIUPTOB. THIIBI
peaKuil U peareHToB.

52. Xwumuueckne CBOWMCTBa CHHPTOB. KHUCIOTHO-OCHOBHBIC CBoOMcTBA. Peakmmm ¢
y4acTHEeM HYKJICO(QHIBHOIO LIEHTpa: oOpa3oBaHHE MPOCTHIX M CIOXKHBIX 3¢upoB. Peakuuu c
y4acTUeM 3JIeKTPOPUIBLHOTO LIEHTPa: B3aUMOJIEHCTBUE C TAJIOT€HOBOIOPOAAMH.

53. CoBpeMmeHHblEe TPEACTABICHUS O CTPOEHUM aToma. KopmycKymnspHO-BOJIHOBOM
TyaJu3M

4acTULl MUKPOMHUPA.

54. Tlonsatue 06 3IEKTPOHHON OPOUTAIIHN U SIEKTPOHHOM o01ake. KBaHTOBBIE yncIa.

55. PacnpezneneHue 2JIEKTPOHOB 110 DHEPreTHMUECKUM YpPOBHSAM, IIOJYPOBHSM U

opOuTaIsIM B
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COOTBETCTBUHU C MPHUHIIMIIOM HAauWMEHbIIEW >HEepruu, npuHuunom llaynu u mpaBuiiom
I'ynna.

56. DnekTpoHHbIe KOHPUTYpALIUU AaTOMOB XUMHUYECKUX 2JIeMEHTOB. BaneHTHbIe

BO3MOXKHOCTH aTOMOB XHMHYECKHX 3JICMEHTOB. OJIEKTpOHHAs  Kiaccuukanus
XUMHUYECKUX

3JIEMEHTOB: S-, P-, d-, f-3;1eMeHTBI

57. Tunbl XUMUYECKUX CBSI3€H: KOBAaJICHTHAs, HOHHASI, METaJUIMUYECKasi U BOJOPOIHAS.

58. TloHsATHE 0 KOMIUIEKCHBIX coenHeHusX. KoopauHanonHoe 4ucio

KOMIUIEKCO0Opa3oBaresi. BHyTpeHHsIs U BHEIIHSS cepa KOMILIEKCOB.

59. HomMeHnknaTypa KOMILJICKCHBIX COeTUHEHMH. VX 3HaYeHue.

60. IlonsTHEe 0 HEOPTaHUYECKUX U OPraHUYECKUX MOJIMMepax.
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IIpunoxenue 1

JIneT nepuoanYecKUX MPOBEPOK padoyeil MporpaMMsl
" MH(opManus 0 BHeCEHHBIX H3MEHEHUX

JlomKHOCTHOE JIUIIO,
TIPOBOJIUBIIIEE
nposepky: ©.1.0.,
TOIHKHOCTH

Jara

INotpebHOCTH
B KOPPEKTUPOBKE
yKa3aHHeM
COOTBETCTBYIOIIUX
pasnenoB padoueii
MPOrPaMMBI

HNudopmaris o BHECEHHBIX
WU3MCHEHHSX

30



		2024-10-24T09:23:33+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




