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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTI' PAMMBI JIMCIIUTLIAHBI
XNUMUA

1.1 ObaacTh IpMMeHeHHUsI POrPaMMbl

Pabouyass mporpamma AMCHUIUIMHBI SIBISETCS YacTbi0 OCHOBHOM IpPO(eCCHOHAIBbHOM 00pa3zoBa-
TEJNBbHOM mporpaMmel, pazpadoranuoii B coorBerctBun ®I'OC CIIO no mpodeccun 35.01.19 Macrep ca-
noBo-mapkoBoro u janamadraoro crpoutenbersa PI'OC COO, ®OIT COO u ¢ yuyeToM COOTBETCTBYIO-
[IUX PUMEPHBIX paboYHX MPOrpaMm 001e00pa30BaTeIbHBIX JUCIUIUINH.

1.2 MecTo AMCUMIIMHBI B CTPYKTYpe OCHOBHOI mnpodgeccHOHAIbHOI 00pa3oBaTe1bHOI
NpPOrpamMmblI:
o0mieoOpa3oBarenbHast MOJATOTOBKA, Oa30BbIi yPOBEHb MOATOTOBKH.

1.3 Heabu miaHupyeMblie pe3yJibTaTbhl 0CBOCHUS JUCHUILIMHBI B c00TBeTcTBHU ¢ DPI'OC
CIIO u na ocaose ®IoC COO

®opmupoBaHue y oO0ydaroluXcsl MPECTaBICHUS O XMMHUYECKON COCTaBISIONIEH €CTEeCTBEHHO-
HaquOﬁ KapTUHBI MHpPa KaK OCHOBBI ITPUHATHA peHICHI/Iﬁ B JXU3HCHHBIX U IIPOU3BOACTBCHHBIX CUTYyallU-
SIX, OTBETCTBEHHOTO MMOBEACHUSI B IPUPOAHOMN Cpejie.
OcBoenue kypca OVII « XUMUS» npeanosnaraeT penieHue Cieayomux 3a1ad:

L (bOpMI/IpOBaHI/Ie IIOHUMAaHUus SaKOHOMepHOCTefI IMPOTCKAHUA XUMHYCCKUX IPOLCCCOB H SIBJIEHUH B
OKpYKarollel cpefe, eI0CTHOM HAyYHOW KapTHUHBI MHPa, B3aUMOCBSI3U M B3aUMO3aBUCUMOCTH €CTe-
CTBCHHLIX HAYK;

® DPA3BUTHUC YMCHUA COCTABJIATH (1)OpMyJII)I HCOPraHN4YCCKUX W OPraHn4CCKUX BCHICCTB, YPABHCHUSA XHU-
MUYECKUX PEaKLUid, 0OBACHATh UX CMBICI, HHTEPIIPETUPOBATh PE3YIbTAThl XUMHUECKUX IKCIIEPUMEH-
TOB;

L4 (bOpMI/IpOBaHI/Ie HAaBBIKOB IIPOBCACHUSA HpOCTCﬁMHX XUMHYCCKUX SKCIICPUMCHTAJIBbHBIX I/ICCJIGIIOBaHI/Iﬁ
¢ coOuroieHrneM MpaBuil 6€30MacHOro OOpalIeH s ¢ BEIIECTBAaMH U J1a00paTOPHBIM 000PYI0BaHUEM;

® Dpa3BUTHE YMEHUS HCIOIb30BaTh MH(POPMAIIMIO XUMUYECKOTO XapaKkTepa U3 pa3IuyHbIX HCTOUHHUKOB;

e (GopMUpOBaHHE YMEHUI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NIEATEIHHOCTH M XUMUYECKUX MPHUPOI-
HBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

e (dopMUpOBaHNE TOHUMAHUS 3HAYUUMOCTH JOCTHKEHHN XUMHYECKOW HAYKH M TEXHOJOTHH sl pa3BU-
THSI COLMATILHOM M MIPOU3BOJICTBEHHOM cep.

Oco0oe 3HaueHue TUCHUIUTHHA UMeeT npu popmupoBanuu u pazsutuu OK u [1K:

Kox n HammeHO- Ilnanupyemble pe3yJbTaThl 0CBOCHHUS U CIHIIHHBI

BaHue GOPMUPY- O6mne JlMcuMIUIMHAPHbBIE

e€MBbIX KOMIIe-

TEeHI M
OK 01 ITonumate | B 4actu TpyoBOro BocnutaHus: Biagers cUCTEMOM  XUMUYECKHMX  3HAHUM,
CYILIHOCTb M COLU- | - TOTOBHOCTb K TPYJy, OCO3HAHHE | KOTOpAsk BKIIFOYACT;
aJIbHYI0 3HAYH- HEHHOCTH MAacTepCTBa, TPYNOIIO- | OCHOBOIOJATAIONINE TOHATHS  (XUMHUYECKUN

MOCTb Oyymieit
npodeccuu, mpo-
SIBJISITH K HEH
YCTOWYMBBIN UHTE-
pec.

oue;

- TOTOBHOCTb K aKTUBHOH JIeSITEIb-
HOCTM TEXHOJIOTMYECKOM M COLU-
aTbHON HAIPaBIEHHOCTH, CIIOCO0-
HOCTh HHHULIMUPOBATh, IUIAHUPO-
BaTh U CAMOCTOSITENILHO BBITIOTHSTH
TaKyIo AEITEIbHOCTB;

- HHTEpeC K pa3IuuHbBIM cdepam
npodecCHOHAIBHON e TebHOCTH,
OBnanenue YHUBEPCAITbHBIMU

JJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aToma,
s-, p-, d-3NEKTPOHHBIE OpPOUTANN aTOMOB, MOH,
MOJIEKYJIa, BAJICHTHOCTB,
3NEKTPOOTPULIATENIEHOCTD, CTENEHb OKHCIEHUS,
XMUMHYECKasi CBA3b, MOJb, MOJSpHas Macca,
MOJISIpHBIH ~ 00BEM,  YIJIEpOIHBIA  CKeleT,
(GyHKUMOHAIBHAS TPYIa, paauKaji, U30MEepus,
M30MEPBI, TOMOJIOTUYECKUM ps, TOMOJIOTH,
YIJIEBOIOPO/IbI, KHCIOPOJ- U a30TCOAEPIKALIUE




y4eOHBIMU MMO3HABATEIILHBIMU JICH-
CTBHSIMU:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHS:

- CaMOCTOSITENHLHO (POPMYJIHPOBATH
U aKTyaJu3upoBaTh MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBCHHBIH
MPU3HAK WJIM OCHOBAHUS JUIsl CpaB-
HEHUs, Kiaccudukamu u 00001e-
HUS,
- ONpenensaTh IeNU JCITeIHHOCTH,
3aJaBaTh MapaMeTpbl W KPUTCPUH
WX JOCTHKCHUS;

- BBUIBJIATH 3aKOHOMEPHOCTH W
MPOTHBOPEYHS B PACCMATPUBACMBIX
SIBTICHUSX;

- BHOCUTh KOPPEKTUBEI B JCITEIb-
HOCTh, OIICHUBaTh COOTBETCTBUE
pe3yJbTaTOB  IENsAM, OICHUBATh
PUCKH HOCJ'IC)Z[CTBI/Iﬁ JACATCIIBHOCTH,
- pa3BuUBaTh KpPCATHUBHOC MBIILIC-
HUEC TPU PEIICHUU KU3HECHHBIX

mpooeM
0) 0a30oBBIC HCCIICOBATEIBCKUEC
EUCTBUA:
- BIQJCTh HaBBIKAMH  Y4YEOHO-

HCCIIEN0BATEIbCKON M IPOEKTHOU

ACATCIIBHOCTH, HaBbIKaMH pas3pe-
[IeHHS TTPOOIIEM;
- BBISABIIATH IMPUYIHNHHO-

CJICJICTBCHHBIC CBSI3M M aKTyaJIH3U-
poBaTh 3aJauy, BbIIBUIaTh THIIOTE-
3y €€ pelIeHUs, HaXOOUTh apry-
MEHTHI JIJISI JI0Ka3aTelbCTBA CBOMX
YTBEpXKJICHUM, 3a/laBaTh IapaMmeT-
PBl U KPUTEPUH PELICHUS;

- aHaJM3UPOBATh IOJIYYEHHBIE B
XOJIE PEILICHUS 3aJ]auu Pe3yJibTaThl,
KPUTUYECKUA OLIEHHUBATh UX JOCTO-
BEPHOCTb, IMPOTHO3UPOBATH H3MeE-
HEHHE B HOBBIX yCIIOBUSX;

-- YME€Tb MEPEHOCUTh 3HAHUS B IMO-
3HABaTEIbHYI0 M IPAKTUYECKYIO
00JIaCTH )KU3HEACSITCIHbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3
pa3HBIX MPEAMETHBIX 00JIacTeil;

- BBIJIBUTATh HOBBIE WJEH, TIpesia-
raTb OpPWUTHHAIBHBIC MOAXOMBI |
peLIeHMUS;

1 CIIOCOOHOCTh MX HCITOJIb30BAHMS
B NO3HABATEJIbHOW U COLMAILHOMI
MIPaKTUKE

COCJIHEHUS, OMoJIOTNYECKU AKTUBHEIC
BelecTBa (YriIEBObI, SKUPBI, OCIKH), MOHOMED,
MoJMep, CTPYKTYypHOE 3BEHO,

BBICOKOMOJIIEKYJIIPHBIE COETMHEHUS,
KPUCTAJUIMYECKAsT PEIIETKA, TUIBl XUMUYECKUX
peakiuii  (OKHCIUTEIbHOBOCCTAHOBUTEIBHBIC,
9K30-U DHIOTEPMHUUYECKHE, PEaKIUUd HOHHOTO
obmMmeHa), pactsop, DJIEKTPOIIUTHI,
HEDIICKTPOIIUTEI, JJIEKTPOJIUTHYECKAS
JUCCOLMANMs, OKHCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTb XUMHYECKOH peakIuh, XUMHUYECKOE
paBHOBEeCcHE), TEOPUH M 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX BELIECTB
AM. bytnepoBa, Teopus 3IEKTPOTUTHUECKOM
Juccouyanuu, nepuogudeckuit 3akon .M.
MenneneeBa, 3aKOH COXpaHEHHs MAacchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH,
(dakTonornyeckue CBEIOCHHS O CBOWCTBaX,
COCTaBe, MIOJIyYEHU U u Oe3onmacHOM
HCIIOJIb30BAaHUU BAKHEHIIUMX HEOPTraHUYECKUX U
OpPraHMYeCKUX  BEIIECTB B OBITY u
[IPAaKTUYECKOH AEATEIbHOCTH YEI0BEKA;

- YMETb BBIBJIATH XapakTepHble NPU3HAKU U
B3aMMOCBSI3b M3YYECHHBIX MOHATHH, MPUMEHSITH
COOTBETCTBYIOIIME TIOHATUA IpPHU ONUCAHUH
CTPOEHUsI M CBOWCTB HEOPraHMYECKUX H
OpPraHMYECKUX BEIIECTB M HMX MPEBPALICHHH;
BBISBIISITh B3aHMMOCBA3b XMMUYECKHX 3HAHUH C
MOHATHAMH W TPEACTAaBICHUSIMH  JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YyMeTb  HCHOJb30BaTb  HAWMEHOBAHHSA
XUMHUYECKHX COEIMHEHUH MEeXIyHapOJIHOTO
COI03a TEOPETHUECKON M MPUKIATHON XUMHUH U
TPUBHAJIbHBIE HA3BaHMs Ba)KHEHIIMX BELIECTB

(3TuneH,  ameTwieH, TIHNEpPHH,  (EeHOI,
dbopManblerus, YKCyCHas KHCJIOTa, TJIUIIVH,
yrapHblii ra3, yIJIGKACIBIM Tra3, aMMHUaK,
raiieHass ~ H3BEeCTh,  HeEraimieHasi  H3BECTh,
MUThEBas CoJla W  JAPYruX), COCTaBJIATh

(GOopMyNbI HEOPraHWYeCKUX M OPTaHUYECKUX
BEILIECTB, YPABHEHUS XUMHUYECKUX PEAKLUH,
OOBSICHATH UX  CMBICI, MIOATBEPKIATh
XapaKTEPHbIE XWMHUYECKHE CBOMCTBA BELIECTB

COOTBETCTBYOIIUMHU 3KCIIEPUMEHTaMHU u
3alMCSIMU YPABHEHUH XMMUYECKUX PEAKIIMA;
- YMEThb YCTaHaBIMBaTb IPUHALJICKHOCTb

HN3YUCHHBIX HCOPraHUYCCKUX M OPraHUYCCKUX
BCHICCTB K OIPCACIICHHBIM KJIaCCaM W IpylIiaM
COCHHHCHHﬁ, XapaKTeprUu30BaTb HUX COCTaB U
Ba)KHEHIIIHE CBOﬁCTBa; OIPEACIIATH BHIbI
XHMHYSCKHUX CBS3ei (KOBaJ'IeHTHaH, HMOHHAasd,
METAIJIMYECCKasd, BO):[OpO):[HaSI), THIIbI
KPpUCTAJIMYCCKUX PECHICTOK BCIICCTB,




KJTacCU(pUIIPOBaTH XUMHYECKIE PEAKITHH;

- copMUpOBATH MIPEIACTABICHIS: 0
XHUMHYECKON COCTABJISIOIICH
€CTEeCTBEHHOHAYYHOH KapTHHBI MHpa, pPOJH
XAMHAW B TIO3HAHUHM SIBICHWA TIPUPOABI, B
(OpPMHUPOBAaHUN  MBIIDICHHS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOOMMOW JJIsi  pEIICHHsS] TPAKTHICCKUX
3a7a4 M DKOJOTHYECKH  OOOCHOBAaHHOIO
OTHOIICHUS K CBOEMY 370POBBIO M MPHPOIHOM
cpene;

- YMETh NPOBOAMUTH PACUETHl MO XUMHUYECKUM

dopMynaM M ypaBHEHHSIM  XUMHUYECKHX
peaknuuii ¢  HMCHOJb30BaHHMEM  (PU3NUECKUX
BEIMYNH, XapaKTEpU3YIOIIMX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpManpHBIE YCJIOBHSA) Ta30B, KOJWYECTBA
BEILIECTBA; WCIIOJIb30BAaTh CUCTEMHbIE
XUMHMYECKUE 3HAHUS JJIS NPUHATHUS PEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,

CBS3aHHBIX C BECIICCTBAMU U UX IIPUMCHCHUCM

OK 02 Opranmuso-
BBIBATH COOCTBEH-
HYIO IeSATEIIb-
HOCTh, UCXO/Isl U3
LIEJIA U CII0CO00B
ee IOCTIKEHNS,
OIpEAeICHHBIX
PYKOBOTUTEIIEM.

B o0mactTm mEHHOCTH HAay4YHOTO
MIO3HAHMSL:

-c(hOpMHUPOBAHHOCTE MHPOBO33pe-
HHS, COOTBETCTBYIOLIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHsI HAYKH
1 OOIIECTBEHHOH MPAaKTUKH, OCHO-
BaHHOTO HA JIHAJIOre KyJIbTyp, CIIO-
COOCTBYIOIIIETO OCO3HAHHIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpPILCHCTBOBAHUE SI3BIKOBOH M
YHUTATEIECKON KYJIBTYPhI KaK Cpeji-
CTBa  B3aUMOJICHCTBHUS  MEXIY
JIIOIBMU M TIO3HAHUSI MUPA;

- OCO3HaHWE IIEHHOCTH Hay4YHOU
JEeSITeIbHOCTH, TOTOBHOCTH  OCY-
HIECTBIISATh TPOCKTHYIO M UCCIIE/I0-
BaTEJIbCKYIO JAEATEIbHOCTh WHIH-
BUJIyaJIbHO U B TPYIIIE.

OBnanenue YHHUBEPCAITbHBIMU
y4eOHBIMH TO3HABATENBHBIMA JEH-
CTBUSIMH:

B) paboTta ¢ HHpOpPMAIHEH:

- BIAJETh HABBIKAMHU TIONyYCHHS
MHQOPMaMK U3 HCTOYHHUKOB pa3-
HBIX THIIOB, CAMOCTOSITEIBHO OCY-
HIECTBIIATh TIOWCK, aHalH3, CHCTe-
MaTH3aLUI0 U WHTEPIPETALUIO WH-
dopManuu pazIMYHBIX BHUIOOB H
¢dhopM npeCcTaBICHMS;

- cO03/1aBaThb TEKCTHl B Pa3IMYHBIX
dopmarax c y4eToM Ha3HAYCHUS
uHGOpPMAIIMK M 1EIEBOH ayJIuTO-

- YMETh IUIAHUPOBATh M BBIMONHATH XHMHYE-
CKHI JKCIEepUMEHT (MpEeBpalleHus] OpraHuye-
CKHX BEIIECTB NpPHU HATrPeBaHWH, MOIyUeHHE
STUIIEHA M M3ydYeHHE €r0 CBOMCTB, Ka4eCTBEH-
HBIE PeaKIMU Ha albJICTHIIbI, KpaxMal, YKCycC-
HYIO KHCIIOTY;

JICHATypalus OCJIKOB MPY HArPEBaHUU, I[BETHBIC
peakiuu OeNKOB; MPOBOJAUTH PEAKIIMA MOHHOTO
o0MeHa, OTpeNIeNATh Cpey BOJAHBIX PacTBOPOB,
KaueCTBCHHbIC  peakiuu  Ha  cyibdar-,
KapOOHaT- W XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHHS;, pelIaTh YKCIEPUMEHTAIBLHBIC 3a/Ia4H
mo temam "Mertamiel" u "Hemeramiel") B
COOTBETCTBHUH c MpaBUJIaMH  TEXHUKH
0e3ormacHOCTH TIpy 00paIeHNH C BENECTBAMH U
abopaTOpHEIM O00OPYIOBAaHUEM; MPEICTABIATh
pe3yNbTaThl XWMHYECKOTO OKCIIEPHMEHTa B
(dopMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii © GOpMyITUPOBATH BEIBOJIBI HA OCHOBE
3THX PE3yJIbTATOB;

- yMeThb  aHAIM3UPOBATh  XHMHYECKYIO
uHpOpMaLMIO,  TMOJTy4aeMyl M3  pasHbIX
HMCTOYHUKOB (cpencts MaccoBOH

uHpopMaium,ceTb IHTepHET 1 ApyrHe)

- BJIaJICTb OCHOBHBIMH MCETOAAMH HAaY4YHOT'O
IIO3HAHUs BEUICCTB H XHMHYCCKHUX SIBIICHUI
(mabmromenne,  W3MEPEHHWE,  DKCIICPUMEHT,
MOJICIIHPOBAHUE);

- YMETH MPOBOAUTH PACUCThI 110 XMMUYCCKUM
dbopMyslaM W ypaBHEHHUSM  XHMHUYCCKHUX




puH, BBIOMpas oNTUMabHYIO (op-
My NpEACTaBICHHS W BU3yaln3a-
LM,

- OLICHHMBATh JOCTOBEPHOCTb, JICTH-
TUMHOCTh HMH(OPMAINH, €€ COOT-
BETCTBHE IIPABOBBIM U MOpPAIBHO-
STHYECKHM HOPMaM;

- HCIIONB30BaTh CpeACTBa HHGOP-
MAalMOHHBIX M KOMMYHHKaIlMOH-
HBIX TEXHOJOTMH B PEUICHUH KO-
THUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHM3aIMOHHBIX 33734 C COOIIO-
JICHUEM TpeOOBaHWH SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusl, MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OpMa-
UOHHOH 0€30MacHOCTH;

- BIQJICTh HaBBIKAMU DAaCIIO3HaBa-
HUS W 3aI0UTHl MHG)OPMAIMH, WH-
(hopMaIMOHHOM Oe3omacHOCTH
JMYHOCTH ;

peaknmii ¢  WCMONb30BaHUEM  (PU3MYECKHX
BEIMYMH, XapaKTEePU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00BeMa
(HOpManbHBIE YCIOBHSA) Ta30B, KOJIMYECTBa
BCIIIECTBA; UCTIOJIb30BATh CUCTEMHBIC
XUMHUYECCKHE 3HAHHS JUIs TIPUHSTHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BENICCTBAMH U HX MMPUMCHCHHEM.

OK 03. Ananusu-
poBaTh pabouyIo
CUTYAIHUIO, OCY-
IIECTBIIATh TEKY-
LA U UTOTOBBIN
KOHTPOJIb, OLICHKY
Y KOPPEKIUIO CO0-
CTBEHHOMH nesi-
TEIHHOCTH, HECTH
OTBETCTBEHHOCTh
3a pe3yJabTaThl
cBOEi paboTHI.

TOTOBHOCTH K CaMOpa3BUTHIO, cCa-
MOCTOSITEILHOCTH M CaMOOIIpe/ie-
JICHHUIO;

-OBJIQJICHUC HAaBBIKAMHU Yy4eOHO-
UCCIIEA0BATENbCKOM, MPOEKTHOU U
COIIMAILHOM JeSITEIIHbHOCTH;
OBnanenue YHUBEPCATbHBIMU
KOMMYHHUKATABHBIMH J€HCTBUSMHU:
0) coBMeCTHAs IeATEIHHOCTD:

- MOHMMAaTh W UCIOJIL30BaTh IIpe-
UMYIIECTBAa KOMAHIHOW W WHIUBU-
JTyalTbHOU paboTHI,

- IpPUHUMATh LEIM COBMECTHOM
JeSITeIbHOCTH, OpPraHU30BHIBATH U
KOOPJWMHHUPOBATH JICUCTBUS TIO ee
JIOCTHKEHHUIO:  COCTAaBJIATH  IIJIaH
JICHCTBHNA, paclpenesiTe pPojau C
y4eTOM MHEHHH YyYaCTHHKOB O00-
CYXJaTh pe3yJbTaThl COBMECTHOM
paboTsr;

- KOOpJWHHUPOBATH M BBIOIHSITH
paboTy B YCIOBHSIX pEalbHOTO,
BUPTYaJbHOTO M KOMOMHHUPOBAHHO-
T0 B3aUMOJICHCTBUSI;

- OCYIIECTBISITh IMO3UTUBHOE CTpa-
TETMYECKOe TIOBEJEHNE B pa3jiny-
HBIX CHUTYallHsX, TPOSIBISTH TBOP-
YeCcTBO M BOOOpakeHHUe, ObITh MHU-
[IUATHBHBIM.

OBnajzieHue YHHBEPCATLHBIMH pe-
TYJISITUBHBIMU JIEHCTBUSIMHU:

T) NpUHSTHE ceOs U APYTUX JIFOICH:
- IPUHAMATh MOTHBEI U apTyMEHTBI
JIpyTUX JIIOJIEd TpU aHalIu3e pe-
3yJbTaTOB AEATEIBHOCTH;

.- YMETh IJIAHUPOBATh W BBIMOJHATH XUMHUYE-
CKHIA DKCIIEpUMEHT (TTpEeBpaIICHUS
OpraHUYeCcKUX BEIIECTB NPU HArpEeBaHHU, IO-
JydyeHHe 3TUJIEHA U U3y4YeHHE ero CBOWCTB, Ka-
YECTBEHHBIE PEaKINH Ha aIbJeTHU/bl, Kpaxmal,
YKCYCHYIO KHCJIOTY; J€HaTypauus OeNKOB NpHU
HarpeBaHUM, IIBETHBIC pEaKIMU OEJNKOB; MPOBO-
UTh PEaKIU HOHHOTO OOMEHa, OIpeNeysTh
Cpelly BOAHBIX PacTBOPOB, KAYECTBEHHBIE PeaK-
UK Ha cynb(haT-, KapOOoHAT- U XJIIOPUI-aHUOHBI,
Ha KaTHOH aMMOHWUS; pellaTh 3KCIepUMEHTAIb-
HbIE 3a/1auM 110 TemMaM "Merauiel" 1 "Hemeran-
761") B COOTBETCTBUH C IpaBWJIAMU TEXHHKH
0€30MacHOCTH MPY OOPAIEHUH C BEIISCTBAMH U
abopaTOpHBIM O00OPYIOBAaHUEM; TPEICTABIATH
pe3yNbTaThl XWMHYECKOTO OKCIIEPHMEHTa B
(dopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii © GOpMyITUPOBATH BEIBOJIBI HA OCHOBE
3THUX PE3yJIbTATOB




- MpU3HABaTh CBOE IMPABO U IMPABO
JIPYTUX JIFO/IeH Ha OIMTHOKM;

- pa3BUBaTh CIOCOOHOCTH TIOHH-
MaTh MHUP C TO3HMIUU APYroro ue-
JIOBEKA.

OK 04.
Ocy1iecTBIATh
MTOKCK
nHpopMarmmy,
HEOOXOAMMOH TSt
3¢ PeKTUBHOTO
BBITTOJTHEHUS
podeCCHOHAITLHEI
X 3a7a4.

B obacTu IKOJIOTHYECKOTO
BOCITUTAHHUS:

- copMHUPOBAHHOCTH
9KOJIOTHUECKOM KYJBTYPBI,

MOHUMaHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IpOLIECCOB Ha
COCTOsIHUE MIPUPOAHOU u
COLIMAJIBHONW  CpeIpl, OCO3HaHHE
T100aTBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIeM;

- IUIAaHUPOBaHHE u
OCYILIECTBIICHUE JeUCTBUN B
OKpy’Kalolllell cpele Ha OCHOBE
3HAHUS uenei YCTOMYUBOTO
PasBUTHS YEIOBEUECTBA;

AaKTHUBHOE HENpUITHE JCHCTBUH,
NPUHOCAIINX Bpell OKPYXKarolen

cpene;

- yMeHHe MIPOrHO3UPOBATh
HEeOJIaronpusaTHbIE HKOJOTMYECKHE
MOCJIEICTBUAA  NPEAIPUHUMAEMBIX
JIEHCTBHN, IPENOTBPAILATD UX;

- pacumupeHue OTIbITa
JIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

- OBJaJCHHE HAaBBIKAMH Y4eOHO-
HCCIIEN0BATENBCKOM, MPOEKTHOU U
COIMAILHOM JeSITEeIIHLHOCTH;

- chopMHUpOBAThH MPEACTABICHHUS: 0
XMMHYECKOM COCTaBIAIONIEH

€CTECTBEHHOHAYYHOH KapTHHBI MHpa, pPOJIU
XMMUU B TIO3HAHWUHU SIBICHUH TPUPOIBI, B
(OpMHPOBaHMHM  MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, e¢ (PyHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOMUMON JJIsl pElIeHus MPaKTUYeCKUX

3aJady W DKOJOTMYeCKH  OOOCHOBaHHOTO
OTHOIICHUSI K CBOEMY 370POBBIO W MPHUPOIHOM
cperne;

yMeTh COOMI0aTh MpaBHia 3KOJOTHYECKU Iie-
Jecoo0pa3HOTo MOBEACHUS B OBITY W TPYAOBOI
JIEATENBHOCTH B IIENISAX COXPAHEHHsI CBOETO 3/10-
POBBS M OKPY’KaOIIEH IIPUPOJHON Cpelbl; YUu-
TBIBaTh ONACHOCTH BO3JCHCTBHS HA JKUBBIE Op-
TaHU3MBl OIPENEICHHBIX BEINECTB, MOHUMAs
CMBICJI IIOKa3aTelsl IPENeIbHOM JOIyCTUMOM
KOHIIEHTpaluu

OK 05. Hcmosnb-
30BaTh HHPOpPMa-
ITUOHHO-
KOMMYHHKAIIMOH-
HBIC TEXHOJIOTHH B
npodeccuoHab-
HOW JIeATEILHOCTH.

B obmactu mpodeccuonanmsma:
TOTOBHOCTH K TpPYyIy, OCO3HAaHHUE
[EHHOCTH MAacTepCTBa, TPYIOJIIO-
Oue;

UHTEpeC K pasluuHbIM  cepam
po(heCCUOHATBHON IeATEIbHOCTH,
BHOCHUTH KOPPEKTUBBI B JIESITEIb-
HOCTh, OILICHWBATh COOTBETCTBHE
pe3yJIbTaTOB  IIEJSIM, OIICHHBAThH
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;
pa3BHUBaTh KPEaTHBHOE MBIIIICHUE
OpU  PEUICHHH J>KU3HEHHBIX Ipo-
OseMm.

BrusBnsats MPUYUHHO-
CJICZICTBEHHBIE CBSI3H M aKTyaJIH3H-
poBaTh 3aj1a4y,

AQHAIM3UPOBATH IOJYYCHHBIE B XO-
J€ PpeLICHUs 3aJauyd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh HMX JOCTO-
BEPHOCTh, IMPOTHO3HPOBATH H3Me-
HEHHUE B HOBBIX YCIIOBHSX;

YMETh TEPEHOCUTh 3HaHUsl B TIO-

YMeTb BBINOJIHATH pabOThI ¢ COOIIIOICHHEM
TpeOOBaHUI 3KOJIOTHYECKON OE30MaCHOCTH.
Bragets cucteMoil XUuMHUYECKUX 3HAHUM:
-HOMEHKJIATypa MaTePHAIIOB, U3/ICIHH,
MHCTPYMEHTA U MPUCTIOCOOICHHUH,
NPUMEHSIEMBIX TP PEMOHTE CHCTEM
OTOTUICHHUS, BOAOCHA0XKEHHS, BOJJOOTBEICHUS U
CHCTEM BEHTH/ISIINH, KOHAUIIMOHUPOBAHHS
BO3IyXa

-BHEIIIHUE MPOSBJICHUS TOBEPXHOCTHBIX
Je(eKTOB Ha CHCTEMAaX OTOIICHHS,
BOJIOCHA0YKCHUSI, BOJJOOTBEICHUS U CHCTEMax
BEHTHJISIIIUHN, KOHJIUIHOHUPOBAHHSI BO3TyXa




3HABATCIbHYI0 W IMPAKTUYCCKYIO
obmacTu KUBHECACATCIbHOCTH.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI
2.1. O0beM TMCHUIIJIMHBI M BH/IbI Y4e0HOH padoThl
Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHUILINHBI 124
BT. 4.:
1. OcHOBHOE cofepKaHue 124
BT. Y.:
TEOopeTHYecKoe 00yueHue 74
IIPaKTUYECKUE 3aHATUS 28
1ab0paTOPHBIE 3aHATHS 22

IIpomexyTouynas arrecTanus B gopme 3k3aMeHa B 3 cemecTpe




2.2. TemaTnyecKuH IJIAH U CoAepKaHue TUCHUILTUHBI«KXWUMMUA »

HanmenoBanue Copaepxxanue yue0HOro MaTepHaJia, JJabopaTopHble H MPaKTHYeCKHe PadoThl, CAMOCTOATEbHAS pa- Koabt
pa3aesioB U TeM 0ota o0y4yarommxcst KOMIIeTeHLIUi,
OPMHPOBAHUIO
O0bem (bopmup
KOTOPBIX
4acoB
CIoco0CcTByeT
3J1eMEHT
NMPOrpamMMsl
1 2 3 4
OcHOBHOIi pa3aes 70
1 kype 1 cemecTp 38
Pa3nes 1. OcHOBBI cTpOeHHs BelllecTBA
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaJia
Crpoenune aTomoB CoBpeMeHHast MOJIeNIb CTPOCHUS aTOMa. XUMHUYECKUH 3JIeMEHT. DJIEeKTPOHHAs PUPOJia XUMHUUECKOM
XHMHYECKHX 1| cpasu 2
3J1eMEeHTOB M
npupona I[pakTnyeckoe 3ansitue Nel. DnekrpoHHas KoHurypanus atoma. Knaccudukanms XuMHIecKIX
XHMI9eCKOii 2 | 3eMEHTOB (S-, p-, d-3J1eMeHThI). BaJeHTHOCTS. 2
CBSI3H "
3 Buner xumuueckoil cBa3u (KOBaJeHTHAs, HIOHHASA, METaJUIMYeCcKasi, BOJOPOIHAs) 2
. 0KO1
4 JlaGopaTopHas padora Nel. CocraBieHue 3IeKTPOHHBIX KOHQUTYpALid aTOMOB XUMHUYECKHUX 3JIe- 5
MEHTOB.
5 | YcTaHOBIIEHHE CBA3U MEX]Y CTPOEHUEM aTOMOB XMMHUYECKUX JIEMEHTOB 2
IIpakTHyeckoe 3ansaTue Ne2. YCTaHOBICHUE CBS3U MEKY MEPUOAUYECKUM U3MEHEHUEM CBOICTB
6 | XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUH B COOTBETCTBUH C MosioxkeHneM Ileprnonnueckoit cucre- 2
MBI.
Tema 1.2. Copepxanne yueOHOr0 MaTepHaJia
Ilepuoanyeckuii 7 ITepuoanueckas cucrema xumuieckux 3neMeHToB [I.1. MenneneeBa. ®uznueckuii CMbICI. o)
3aKO0H U Tadanna
JI.U. Menpeneesa g | MupoBo33peHIECcKOe U HAYYHOE 3HAYCHHME. 2 0KO1
- 0K02
9 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIO0XK- 5
HBIX BEIIECTB B COOTBETCTBUU C ITOJIOKEHUEM XUMHUYECKOro ieMeHTa B [leproanueckoil cucteme.
Pasnes 2. Xumu4yeckue peakuuu 16
Tema 2.1. Copaepxanne yueOHOr0 MaTepHuaJia 10
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Tunsr [pakTnyeckoe 3ansitne Ne3. Kimaccudukanus 1 TUIBI XUMAYECKUX PEAKLUH ¢ ydacTHEM Heopra-
XHMHYECKHX 10 | HUYECKUX BELIECTB. 2
peakuuii
1 JlabopaTopHas padora Ne2. CocTaBieHue ypaBHEHUN peakuil coeIMHEHMs, pa3ioKeHUs, 3aMellle- )
HUs1, oOOMeHa.
12 VYpaBHEHHS OKHCIEHUS-BOCCTAaHOBJICHUS. CTENIEHb OKUCIICHUSL. )
Oxucnutens U BoccTaHoBUTENb. COCTaBICHUE M ypPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
13 peakiuii METOJIOM JIEKTPOHHOTO OanaHca. 2 0KO1
14 OKHUCITUTETHHO-BOCCTAHOBUTEIIbHBIE PEaKLIUH )
15 [pakTnyeckoe 3ansitne Ne4. KonmuuecTBeHHbIE OTHOIIEHHSI B XUMUH. OCHOBHBIE KOJIMYECTBECHHBIC )
3aKOHBI B XUMHUU MoJIb KaK eIMHHLA KOJIMYECTBA BELIECTRA.
16 | Mounsipaas macca. 3akoH ABoraapo. MossipHelif 00beM razoB. OTHOCHTEINIbHAS IVIOTHOCTD I'a30B 2
1 kypc 2 cemecTp
17 PacueTsl 10 ypaBHEHHSM XUMHUYECKUX PEaKLHi C HCIOIb30BAHHEM Macchl, 00beMa (HOpMalbHbIE )
YCIIOBUS1) Ta30B, KOJIMUECTBA BEIIECTBA.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 6
DJIeKTpOIUTHYe- >
cKasl IuccouManus 18 | Teopus 2nEKTPONUTHUECKON nucconranui. IoHbI. DIEKTPOIUTHI, HEAIEKTPOIIUTEHI.
1 nounLIi 0Gmen 19 IMpakTHuyeckoe 3ansaTue Ne5. Peakimu nonnoro ooMena. CocTaBiieHHe Peakiliii HOHHOTO 0OMeHa ) 0KO1
MyTEM COCTABJICHHSI UX ITOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHUI. 0K04
20 | HeoOparumbie peakiiu HOHHOTO 0OMEHa, UyIIHe ¢ 00pa30BaHUEM 0CajlKa, ra3a WU BOJIbI 2
Paznen 3. CTpoenue 1 cBOiicTBa HEOPraHUYEeCKUX BelleCTB 16
Tema 3.1. Copaepxanune yueOHOr0 MaTepHuaJia 6
Knacenpuxanus, [Ipenmer Heoprannueckoit xumun. [IpocTsie U CI0XKHBIE BEIIECTBA.
HOMEHKJIATypa U 21 2
cTpochue Heopra- JladopaTopHas padora Ne3. 3aBUCUMOCTh (PU3UYESCKUX CBOWCTB BEIIECTBA OT THITA KPUCTAIIAYEC-
HHMYECKHUX BemecTs | 22 CKOM pemeTkH 2
0KO1
23 IIpakTHyeckoe 3ausaTue Ne6. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB: OKCHIBI, THIPOKCUIBI KHICIIO- >
Thl, coni. HomeHknatypa, kinaccudukanusi.
24 Pemenne npakTuueckux 3aaHuil Mo KiaccupuKanuy, HOMEHKJIAType U XUMHUYECKUM GopMyrnaMm He- )
OpPTraHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB
75 ArperaTHble COCTOSIHUSI BElIeCTBa. THITbI KPUCTAIUTMYECKUX PEIIETOK (ATOMHAst, MOJICKYJISIpHAS, )
HWOHHAs, METATHICCKAs).
Tema 3.2. Copaepxanne yueOHOr0 MaTepHaJa 8
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Du3nKo- Metamel. O0mme GU3nYecKue U XUMHYSCKUE CBOHCTBA MeTaiuIoB. CIIOCOOBI IOMYUYCHHS.
XHMHYecKHe CBOii- 26 2
CTBa HEOpraHmie- JlabopaTopHas padora Ned. 3HaueHHE METAJUIOB U HEMETAIJIOB B IIPUPOJIE U KUZHEACSITEIbHOCTH
CKHX BCIIECTB 27 | yemoBeKa M opraHu3MoB. Koppo3usi MeTauioB: BHIBI KOPPO3UH, CITIOCOOBI 3aIUTH METAIIIIOB OT KOP- 2
pO3HUH
Hemerannpl. O0mue pusnyeckre 1 XUMUIECKHE CBOMCTBAa HEMETAIUIOB. THIIMYHBIE CBOMCTBA HEMeE-
28 2 0KO1
tamios [V- VII rpynm. 0K02
9 IIpakTnyeckoe 3ansiTue Ne7. Kinaccudukanus 1 HOMEHKIIaTypa COCAMHEHNH HEMETaIIOB. )
30 XWMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEUIECTB (OKCHIIOB, THAPOKCHIIOB, KHIC- )
JIOT, COJICH U Ap.).
31 I'enernyeckast cBsI3b MKy KJaccaMy HEOPTaHUYECKUX COEIMHEHUI )
1 JlaGopaTopuast paGora NeS. CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKUI C y4aCTHEM MPOCTHIX U )
CJIO’KHBIX HEOPTaHUYECKHX BEIIECTB:
2 kypc 3 cemecTp
Tema 3.3. Conep:xanue y4eOHOro MaTepuaJia 2
Npentnduxanus 0KO1
HEOPTraHHIeCKHX 33 «VneHTndUKAINI HEOPTAaHHYECKHUX BEIIIECTBY. ) 0K02
BelleCTB 0K04
34 JlabopaTopHas padora Ne6. Pemenne sKCiepuMEHTAIBHBIX 33/1a4 [0 XUMHYECKUM CBOKWCTBAM Me- )
TaJJIOB M HEMETAJJIOB
Pa3znen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BelleCTB 28
Tema 4.1. Conepskanue yueOHOro MaTepuaa 4
Kaaccudurauus, I[Ipeamer opranuveckoil XuMur. Teopust CTpOEHHs OpraHudYecKuX coeaunenuii A.M. Bytieposa:
CTpOeHHE U HOMEH- 35 2
OCHOBHBIE TIoJioxkeHMs1. Kimaccudukaryisi opraHuuecKruX BEIIeCTB.
KJIATypa opraHuyve- 0KO1
[pakTuyeckoe 3ansiTue Ne§. CocTaBiaeHHE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (hopMyIt opra-
CKHX BelllecTB 36 2
HUYECKHX BEIIECTB
Tema 4.2. Copnep:kanue yueOHOro MaTepuaa 18
CpoiicTBa
OpraHHueCKuX 37 | llpenenbHble YraeBOAOPOAB! (AJTKAHBI M UKJIOAJIKAHBI): HOMEHKIATYPBI; 2
- 0 = . .
COeIHHeH il 38 .JIaﬁvopaTopHaﬂ padora .N'_Z I'omonornyeckuit psig u obuias popmysa; u3oMepus; GU3MUECKUe 2
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CTIOCOOBI TTOJTYICHHSI 0KO01
39 Henpenenbubie (aTKeHBI, ATKUHBI U JIKAJAVCHBI): TOMOJIOTHYECKHUH PsJl, H30MEpHs, HOMEHKIIATypa, 2 0K02
CBOICTBa NPUMEHEHHE. 0K04
40 | IpakTuueckoe 3ansaTue Ne9, [Tomyuenue 3THIeHA U H3yYCHHUE €TI0 CBONCTB 2
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41 | I'enernyeckas CBSI3b MEXKIY KJIACCAMHU YTIIEBOAOPOIOB. 2
4 JlabopaTopHas padora Ne8 CocTaBieHue cxeM peakifil, XapakTepu3yoIuX XUMUIECKHE CBONCTBA 2
OpPTaHUYECKUX COCTUHEHHI OTIEIBHBIX KIacCOoB,
43 | Hedrb u e€ cBoiicTra. 2
44 CrupThl ¥ anbJeruabl: HOMEHKIIAaTypa; TOMOJIOTHYECKUH psig 1 obimast Gopmydia; u3oMepust; pusnde- )
CKHE CBOMCTBAa; XUMHYECKHE CBOHCTBA; CIIOCOOBI ITOMYYEHHSI.
45 [IpakTHaeckoe mpuMeHEHNE STUIICHTIIMKOJIS, TIINIEpUHA, (peHona, (opMabaeruaa )
46 IIpakTuyeckoe 3ansaTue Nel(. Kap6onossie KucioTs! u 3¢upsl. [[ppumeHeHne yKCyCHOM KACIOTHI. )
MpbU1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MOIOIIME CBOMCTRBA MbLIA
47 JlaGoparopnas pa6ora Ne9. [IpumeHeHre KUCIOPOACOAEePKAIINE OPTraHUIECKIE COSTMHEHHUS B >
TEXHOJIOTHYECKHUX Ipoleccax
48 A3oTCOepKaIye OPTaHNIEeCKHE BEIIeCTBa: aMUHBI, aAMHHOKHCIIOTHI, OEJIKH; COCTaB, HOMEHKIIATYpa, )
CTPOEHHUE, CBOMCTBA.
Tema 4.3. Cojep:kanue yueOHOIro MaTepuaia 4
HNnenTuduxanus
OpraHn4ecKHX Be- . .
buoopraanueckue coennuenus. Poirb opranndeckoll XMMUH B pEIIeHUH Tpo0JIeM MUIIeBoi Oe3orac-
IeCTB, X 3HAYEeHHE | 49 2
HOCTH.
U IpUMEHEeHUe B
OBLITOBOI M POU3- 0KO1
BOJICTBEHHOM Jesi- o
A A IpaxkTuyeckoe 3ausaTue Nell. OmacHOCTs BO3JCHCTBUS HA JKUBBIC OPraHU3MbBI OPTAHUYECKUX Be- OK02
TeJILHOCTH YesioBe- | 50 2 0K04
a IIECTB OT/ETBHBIX KIIACCOB
5 JlabopaTopHas padora Nel0 CsolicTBa CIMPTOB, KAYECTBEHHAs peaKLUsl HA MHOTOaTOMHBIE CIIHp- 5
TBI»
Pa3zpnen 5. KuneTtuueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NNPOTEKAHUS XUMHYECKUX 4
CkopocTb Conep:xaHue yueOHOro MaTepuaJia 4
XHUMHYECKHUX 52 | CKOpOCTh peaKIuy, €€ 3aBICUMOCTh OT Pa3INYHBIX (haKTOPOB: 2
i. 53 eIuIoBble 3()(PEKTH XMMUYECKUX peaklnii. XMMHUECKOe paBHOBECHE U ero cMmenienue [punnun Jle 2
peakuui T X 1T JI 0KO1
Xumuveckoe [latenbe 0K02
paBHOBeCcHE 54 IIpakTHyeckoe 3ansitue Nel2. Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33JaHUA Ha aHaHu3 (akKTo- 2 IIK1.1
POB, BIUSIIONIMX HA N3MEHEHHE CKOPOCTH XUMHYECKOH peakiinu
Pasnes 6. PacTtBopsl 2
IlonsiTHe 0 pacTBoO- | Copepxanne yueOHOr0 MaTepHaJia 2
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pax N 0KO01
55 PacTBopenue kak pU3NKO-XUMUUIECKHUH mpoiiecc. PacTBopbl 0K02
0KO07
[IK.3.2
56 | CnocoOsl mpUTOTOBJICHNUS pacTBOpOB. PacTBopuMocTs. MaccoBast 10Jisi paCTBOPEHHOTO BEIIECTBA.
IIpakTuyeckoe 3ausTue Nel3. Pemenne npakTHKO-OpUEHTHPOBAHHBIX PAaCUCTHBIX 3aIaHUN Ha pac-
57 | TBOpBI, UCIIOJIB3yEMBIE
B OBITOBOH M MPOM3BOACTBEHHON AEATEILHOCTH YelIOBEKa
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOI AeITEIbHOCTH YeJOBEKA
Xumust B ObITY H | Comepxanue yueGHOro marepuana
NMPOU3BOJACTBEHHOM _ _ _
AeSTEABHOCTH Ue- | 53 Hosgeiimme noctxeHuss XUMUUYECKON HAyKW U XUMHUYECKOHN TexHoIoruu. Pois xumMuu B IIK.3.2
JT0BeKa o0ecreueHNH SKOJIOTHYECKOM, YHEPTeTUIECKON U TUIIIEBOM 0€30IMaCHOCTH, PAa3BUTHH MEIUIIHHBI.
IpakTuyeckoe 3ansatue Nel4, [Touck u aHany3 KeHCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U
59 | TexHoJIOTHH C y4eTOM Oyayliel npodheCCUOHATBHON ACATSIBHOCTH 110 TeMaM: OYMCTKA CTOYHBIX BOJI;
BOJIa, KOTOPYIO MBI IIbEM;
60 ZKecTkoCTh BOZBI M CITOCOOBI €€ YCTpaHEHUs; XJIaJar€HThl ¥ XJIaJOHOCUTENN CHCTEM KOHIAUIIHOHUPO-
BaHHs BO3/IyXa; IPOMBIBKA CHCTEM OTOIICHHSI XUMHUECKHM CIIOCOO0M
61 JlabopaTopHasi padora Nell. IToaroroBka BOABI TSl OTOIICHUS; CAHTEXHUUECKUE MATEPUATBI: BU-
Abl, HASHAYCHUC IMTPUMCHCHUC
62 3ammura: [IpeacraBienne pe3yabTaToB PEIMICHUS KeicoB B hopMe MUHHU-IOKIIAIa C IPe3eHTaIeH

JuddepentmpoBaHHbIi 3a4eT

IIpome:xxyTouHas arre-

cranus

IK3aMeH

Bcero

124
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TUCHUTIJINHBI

3.1. TpeGoBanns kK MaTepHaTbHO-TEXHUYECKOMY 00ecre4eHHI0
Jnist peain3aluy MporpaMMbl AUCHUIUIMHBL JOJKHBI OBITH MIPEyCMOTPEHBI CIIeIYIOIIUE CIICIUAIbHBIC
MOMENICHUS: yIeOHbIN KaOMHET XMMUHU U/WUIN Y4eOHOM XUMHUYECKON J1ab0paToOpuH.

OobopynoBanue y4eOHOro kadbuHera (HarJsiiHbIE MOCOOMSI):

HaGops! mapocrepkHEBbIX MOIeNel MOJIEKYJ, MOJIEIN KPUCTANINYECKUX PELIETOK, KOJUIEKIIUU IPO-
CTBIX U CJIOXHBIX BELIECTB U/WIM KOJUIEKLIUHU MOJIUMEPOB; KOJUIEKIIHS TOPHBIX IIOPOJA U MUHEPAJIOB,
Tabuia MenpeneeBa, yaeoHble GUIBbMBI, ITU(POBBIE 00pa30BaTEIIbHBIC PECYPCHI.

Texnuueckue cpeacTBa o0y4eHus: KOMIIBIOTEp C yCTPOMCTBAMU
BOCIIPOU3BE/ICHUS 3BYKa, IPUHTEDP, MYJIbTUMEIUA-IIPOEKTOP C SKPAHOM, MYyJIbTUMEANIHAS JOCKa, yKa3-
Ka-IIPE3EHTEP MJIs PE3EHTALIH.

O0opynoBanne 1adoparopuu U pabounx MecT JJadopaTopuu:
[TuneTku-KanenbHUIbI, TEPMOMETPBI, CTEKIITHHBIE IPOOUPKHU, PE3NHOBBIE POOKU, HAOOP PEaKTUBOB,
LITaTUBBI AJIs1 TPOOUPOK, MEPHbIE HMINHAPHI, BODOHKU CTEKJIIHHBIE, CTYIIKH C IIECTUKOM, (apdopoBsie
YaIlIK, MUHUETHI, GUIBTPBI OyMaskKHbIE, 3JIEKTPOIIIIMTKH, J1a00paTOpHbIE IITaTUBBI, CIIUPTOBBIE
TOPEJIKH, CIIMYKH, IPUOOp Ui NOTYUYEeHUs Ta30B (UM IPOOHUpPKa C ra300TBOAHOM TPYOKOit), iepiKaTenu
ISt IPOOWPOK, CKIISTHKH JJISl XpPAaHEHUS] PEaKTHBOB, pa3aTOYHbIE JTOTKH; XuMHueckue crakansl (50, 100
u 200 mi); mnaTeny; TUreabHble MUIILbI; MepHbIe TpoOupku (Ha 10-20 mut) 1 MepHbIe K0OBbI (25, 50,
100 u 200 mur), BoasiHAst 6aHs (WJIH TEPMOCTAT), CTCKJISTHHBIC TTAJIOYKH; KOHMYECKUE KOJIOBI JIs
tutpoBanud (50 u 100 mun); MHAMKATOPHBIE OJIOCKU J1J1s onipenenaeHus pH; yHuBepcanbHbIN
WH/IMKATOP; JIaOOpaTOpHBIE BECHI, U JIp. Ja00paTOpHOE 000y I0BaHUE.

3.2 YyeOHO-MeTOOIHYECKOE 00ecIeueHne

Jns peanuzanuy TporpaMMbl  OMONIMOTEUHBIH (OHJ 00pa30BaTENFHONW OpPTraHU3AIMH HMEET
neyarHble W UHbIE OOpa3oBareibHble M HMH(OPMALMOHHBIE PECYpChbl, PEKOMEHIyeMble JUIs
WCIIOJIB30BaHMs B 00pa30BaTeIbHOM IMIPOIECCe

3.2.1 OcHOBHBIEC HCTOYHUKH:

1. T'munka, H.JI. OGmast xumus. : yueOHoe nocodue / I'muaka H.JI. — Mocksa : KnoPyc, 2019. —
748 c. — (CIT1O). — ISBN 978-5-406-06847-2. —https://www.book.ru/view4/932114/1 —
TekcT : ANeKTPOHHBIN.

2. Apremenko, A.. Opranndeckas xumus : yueouuk / Apremenko A.M. — Mocksa : KnoPyc,
2018. — 528 ¢. — (CIIO). — ISBN 978-5-406-05331-7. — URL.:
https://www.book.ru/view4/924050/1— TeKcT : 3IEKTPOHHBIN.

3.2.2 JlonoTHUTEIbHbIE HCTOYHUKM

1. Tabpuensa O.C., OctpoymoB W.I'. Xumus s npodeccuil U crnenualbHOCTEN TEXHUYECKOTO
npoduns: yueOHUK AJs CTYA. yUpexIeHul cpel. npod. odpazoBanus. — M.: Akanemus, 2002.

2. Tabpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., lopodeeBa H.M. Ilpaktuxym: yue6. I[Toco-
Oue mis CTyA. yuapexaeHuit cpen. nmpod. oopazoanus. — M., «Akagemus», 2000.

3. Tabpuensa O.C., JlpicoBa I'.I'. Xumusa. TecTsl, 3amaun U ynpakHeHHs: y4eb. mocoOue s
CTyA.yupexaeHui cpea. npod. oopasoBanus. — M., «Akagemusi»,2001.

4. Epoxun IO.M., KoBaneBa WU.b. Xumusa s npodeccuit u crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyUYHOTr0 Tpoduiieil: yaeOHUK Ui CTyA. YUPEXICHUN cped. mpod. oOpa3oBaHusl.
—M., Akagemus, 2000.
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5. Caenko O.E. Xumus nns xomnemkeit: yueonuk./ O.E. Caenko. — u3n. 2-e. — PocroB v/m: «De-
HUKCY, 2009. — 282 c.
6. Xowmuenko N.I'. COOpHUK 33124 U yrpaskHEHHI 110 XUMUU. — M., «Bricmias mkomna»,1989.

WuTepHeT-pecypchl:
— OCHOBBI XUMHUH: 00Pa30BATEIBHBIA CAUT JUISl ¥ CTYJEHTOB http://www. hemi.nsu.ru
— Buptyanbnas xumudeckas mkona http://matarakt.narod.ru
— Mup xumun  http://chem.km.ru
— IlkonbHas xumus http://schoolchemistri.by.ru
— www.hemi.wallst.ru (O6pa3zoBatenbHbIi CAalT IS NTKOJIBHUKOB « XUMHS).
— www.chem.msu.su (QnekTpoHHas OUOIHOTEKA IO XUMHH).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS IUCHMUIIJIUHBI

Kon n Hammenona-

Tun OLCHOYHBIX MECPO-

Hue Gopmupyembrx| Pazmen/Tema Pesynbrar oOyueHus —-
KOMITCTCHIIU I
OK 01 INouumars | Pazgen 1 - 3HaTh OCHOBOIIOJIATAIOIINE TOHATHUA, | - TecTMpoBaHUE
cymHocTh U conu- | Temsr 1.1, 1.2 | reopuu u 3axoHbI - VerHslif onpoc
aJIbHYIO 3HA4YU- Efwﬂeﬂzzl - - CocTaBnaTe  XUMUYECKHE  (DOPMYINBI | - [[pchMeHHbIA orpoc
MOCTB O e embl 2.1, 2. -
HPOfl)eCC}IIfI/}I],H;pO- Paznen 3 foliizé{fp?ggunpomm BEIIECTBA B - HamumnyaneHad
. caMoCTOsITeIbHAs pa-
ABJIATE K HEN Tembr COOTBETCTBHH C UX CTPOECHUEM 6oTa
gZZ.C)I/IIII/IBLII/I UHTe- 13;.2113,H3e.§,4 33 - VcTaHaBIMBaTh 3ABHCHMOCTD H3HKO- | _ [Tpakruueckue 3ams-
Tent XUMHYECKHX  CBOMCTB  BEIIECTB  OT | ryg
4.1,42,43 CTPOCHHS MOJICKY T - JlaGopartopHble 3a-
Pasien 5 - COCTa;BJ'IHTL YPaBHEHUs] XMMHYECKHX | yarus
Paznen 6 peaKiinu - PacueTHble 3agauu
- [IpoBOAMTE pacyeThl MO XUMHYECCKUM | _ TpomexyTounas
dopMynaM W ypaBHEHHUSIM XHUMHUYECKHX ATTECTAITHS B BULE
peaximii g hepeHIUpOBaHHO-
- XapakTepu30BaTh BIUSHUE PA3IMYHBIX | 1o 3audTa
(akTOpOB Ha CKOPOCTH W paBHOBECHE
XUMHUYECKUX PEaKIUii
- [IpuroroBnenue pacTBOPOB 3aJaHHOU
KOHIICHTPAIHH
OK 02 Opranmszo- | Pazgen 1 - TTony4ats u aHAJIM3UPOBAThH
BbIBaTh coOctBen- | Tembl 1.1, 1.2 | xumuueckyro UHPOPMAIIHUIO,
HYI0 JNCATCIIb- Paznen 2 MOTy4aeMyl0 H3 pa3HbIX MCTOYHUKOB
HOCTb, UCXOJIS U3 Tempr 2.1,2.2 (cpenctB  MaccoBoit MH(pOpPMAITUU,CETh
nenm u criocobos | Pasnen 3 VHTepHeT U ApyrHe)
€€ OCTIDKCHAUA, Temnt - IIpoBOMUTL pacueTsl 10 XUMUYECKHM
ONPCACTCHHDIX }3)'1’ 3‘2’43'3 dbopMylaM M ypaBHEHUSM XHMHUYECKHX
PYKOBOAUTEJIEM. Té;flliﬂ peaxwii
4.1,4.2,43
Pazpen 5
Paznen 6
Paznen 7
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OK 03. Ananusu- | Paspgen 1 - TlnaHupoBaTh ¥ BBINONHATH XMMUYE-
poBaTh pabouyio Tembr 1.1, 1.2 | ckuii SKCIIEPUMEHT B COOTBETCTBUH C
CHUTYaIIUIO, OCY- Paznen 2 MpaBUJIaMU TEXHUKU O€30MaCHOCTU TIPH
LIECTBJIATh TEKY- Tembr 2.1,2.2 | oOparieHnu ¢ BelecTBaMu | J1abopaTop-
LU ¥ UTOTOBBII Paznen 3 HBIM 000pY/I0BaHUEM;
KOHTPOIIb, OLEHKY | Tembr - IlpeacraBnsaTh pe3ynbTaThl XUMHYE-
1 Koppekuuio co6- | 3.1,3.2,3.3 CKOr0 JKCIlepUMEHTa B ()opMe 3arucH
CTBEHHOM Jiesi- Pazpen 4 YpaBHEHUIN COOTBETCTBYIOLUX PEAKIUMI U
TEIBHOCTH, HECTH | TeMbl (opMynHpOBaTh BHIBOJIBI HA OCHOBE 3TUX
OTBETCTBECHHOCTDH 4.1,4.2,4.3 pe3yIbTaToB
3a pe3yJbTaThl Paznen 5
cBOEH paboTEHL. Paznen 6
OK 04. Paznen 1 - Cobmrogare TMpaBWia 3KOJOTHIECKU
Ocy1ecTBasATh Temsr 1.1, 1.2 | nenecooOpa3Horo moeefeHus B OBITYy M
TTOUCK Paznen 2 TPYAOBOU JIESTEIBHOCTH B IIETSIX COXPa-
uHpopmaryy, Tembr 2.1,2.2 | HeHHMs CBOETO 30POBbS U OKPYKaromieit
HeoOxomumoit s | Paszen 3 MIPUPOJTHOM CpeJIbI.
s} dexTuBHOrO Temsr - IIporHo3upoBaTh HEOIArONPUATHBIE
BBIIIOJTHCHUA 3.1,3.2,33 JKOJIOTUYECKHE MIOCTIEACTBHS
npodeccuonanbubl | Pasnen 4 TPEANPUHUMACMBIX JIEMCTBUH,
X 3a7a4. TeMmbl [peI0TBpALLIATh UX

4.1,4.2,43

Pasznen 5

Paznen 6
OK 05. Ucnonb- Paznen 3 - BoimonHaTs paGoThl ¢ COONIOAECHHEM
30BaTh MHpopMa- | Tema3.2 TpeOOBaHUI 3KOJOTMUYSCKONW Oe30TmacHO-
LIUOHHO- - Pazpen 5 CTH.
KOMMYHUKAITHOH- Pazmen 6 - Bnanmetp cucTeMol XMMHUYECKHUX 3Ha-
HbIE TexHOIoruu B | Pasmen 7 HUW: HOMEHKJIATypa MaTepHaliOB, H3Je-
poeccuoHab- JUi, WHCTpPYMEHTa M IPUCIIOCOOJIEHU,

HOM IeSITeIbHOCTH.

IIPUMEHSEMBIX IIPHU PEMOHTE CHUCTEM
OTOIUICHHMS, BOJOCHAOKCHHUS, BOIOOTBE-
JICHUSI ¥ CHCTEM BEHTHJIALMH, KOHIUIHO-
HUPOBAaHUA BO3YyXa.

- Cospnanue ketica (¢ yderoMm Oymyiiei
po(heCCUOHAIBHOM JIeATENbHOCTH)
-CaMOCTOATEIBHO (POPMYTUPOBATH U
aKTyaJu3UpOBaTh MpodsieMy, orpese-
JATh LENW JeITEIbHOCTH; 33J]1aBaTh
MapaMeTpbl U KPUTEPUH UX JOCTHUKE-
HUSI; BHOCUTb KOPPEKTHUBBI B JIESTENb-
HOCTb

- TectupoBanue

- YcTHBIM onpoc

- IlucbmenHbI# onpoc
- HWunuBunyanbHas
CaMOCTOSATENbHAS pa-
6ota

- IlIpaktuueckue 3ans-
THS

- Jlabopatopusie 3a-
HATHUS

- PacuerHsbie 3anaun

- IIpomexyTouHas
aTTecTalus B BUJIE
ndQepeHInpOBaHHO-
ro 3ayéra
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MHUHUCTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASA

KpaeBoe rocyJapcTBeHHoe 010/1:KkeTHOe NMpodeccHoHATbHOE 00pa3oBaTe/IbHOE YUpesKaeHue
«KpacHosIpCKHIT MOHTAKHBIH KOJLJIEIK

(I)OH[[ OICHOYHBLIX CPCACTB TEKYILICI'0 KOHTPOJIHA H
HpOMC)I(YTO‘lHOﬁ arrecraimm 1o JuCimIlJimHe

M]1.02 XUMMUSI

s mpodeccun
35.01.19 Macrep cag0BO-IapKOBOI0 U JAHAIA(PTHOIO CTPOUTEILCTBA

I'on HaGopa — 2023

Kpacnospck 2025
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1 ITacniopT ¢oHIA OLIEHOYHBIX CPEICTB 0 AUCHHUIINHE

1.1 O6aacTs npuMeHeHus (OHAA OLCHOYHBIX CPEACTB

(DOH[[ OLCHOYHBIX CPCACTB MPCAHA3HAUCH JId OUCHKH PE3YJIbTATOB OCBOCHUA JUCHHUIIIMHBI

«XUMMUSA»
Pesynbprarsl ocBOCHMS OCHOBHBIE TTOKA3aTeNN Tun ®dopma aTTecTalnn
(0OBEKTHI OLICHUBAHMS) OLICHKHU pe3yJbTaTa U UX (3aJaHUs (B COOTBETCTBUHU C YUEOHBIM
KpUTEpUH IJIAHOM
Tekymumit kouTposb | [Ipomexyrou
Hast
aTTecTanus
OK 01 IMonumarts cymuocts 1 |- Brageer cucreMoi I13  |Onenka pe3yabTaToB
COIMHAJIBHYIO 3HAYNMOCTDb 6y,I[y— XUMHYECKHUX 3HAHUMI BEBITIOJIHCHU A
el npodeccuu, NposBIATh K HEl (OCHOBHEIE TIOHATHS, IPAKTHYECKOTO
YCTONYMBBIN UHTEPEC. 3aKOHBI, TEOPUH). 3aHATUSA
- IIpaBuibHO cocTaBisieT
(GopMyJIbl XUMUYECKUX YO |YcrHslii ompoc
BEIIIECTB. [10 |[TuceMeHHBIH onpoc
- IIpaBuibHO JI3  |OueHka pe3ynbTaToB
YCTaHABIIUBAET BBITTOJTHCHHA
3aBUCUMOCTb CBOMCTB J1abOPaTOPHOro
BEILECTB OT XUMHUYECKOT O 3AHATHA
CTPOCHHUSI. P3  |PacuerHsble 3amaun
- TlpaBunbHo coctapmser | | [TecThpoBanue
YPaBHEHUS XUMHUECKUX
peaklMil pa3HOro THIIA.
- IlpaBuibHO
MIPOU3BOJUT PACUETHI 110
XUMHUYECKUM YPaBHEHUSIM
peaKuuu.
- IlpaBunbHO omnpesenser Huddepennn
Y Ha3bIBaeT BEILECTBO, B POBaHHBIN
COOTBETCTBUH C 3a4€T
KJ1acCU(pUKaLuen.
- IloHnMmaer BnusiHUE
pa3InYHbIX (PAaKTOPOB Ha
CKOPOCTb Y paBHOBECHE
XUMHUYECKUX PEaKLINM.
- IlpaBunbHO
IIPOU3BOJUT PacUeThl IPU
IIPUTOTOBJIEHUH PACTBOPOB
OK 02 OpranuzoBsiBaTh c00- - Haxomwur, anamusupyer | Ilp |IIpe3enranmus
CTBEHHYIO JIEATENLHOCTD, HCXOAS |1 TIpeCTABIAET I13 |Ouenka pe3ynbTaToB
W3 LI M CIIOCO00B €¢ JOCTHKE- |[101yyaeMyF0 U3 Pa3HBIX BBITIOJTHEHHS
HuA, MCTOYHUKOB (CPEICTB IPAKTHYECKOTO
ONpPCACICHHBIX MaccoBO# HHpOpMAIHH, 3aHATHSA
PYKOBOAUTEIIEM.

cetb HTEpHET U ApyrHe)

MH(pOpMaIHIO.

- IIpoBoaut pacuersl o

XUMHYECKUM (hopMyam u
YpaBHEHUSAM XUMUUYECKHUX

pEaKUUi.
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OK 03. Aranu3upoBaTh pabo4yIo
CUTYAIHIO, OCYIIECTBISATH TEKY-
WA U UTOTOBBIN KOHTPOJIb,
OIICHKY ¥ KOPPEKIIHIO COOCTBEH-
HOM e TeNNbHOCTH, HECTH OTBET-
CTBEHHOCTb 32 PE3YJIbTATHI CBOCH
paboTHLI.

- Pesynbrarsl
XUMHUYECKOTO
HKCIIEpPUMEHTA
npecTaBisieT B popme
3allUCH ypaBHEHUH
COOTBETCTBYIOIIUX
peakuMii ¥ Ha OCHOBE ITUX
pe3yJIbTaToB
(bopMyIHMpyeT BBIBOJBI.

- IIpaBuUIbHO POBOAUT
HKCIIEPUMEHT B
COOTBETCTBUHM C
npaswiamu Th nipu pabote
C XUM. PEaKTUBAMU U
71a00PaTOPHBIM
000pyIOBaHUEM.

I3

YO

Onenka pe3yabTaToB
BBITIOJTHEHUS
71a00paToOpHOTrO
3aHATHSA

YerHbl onpoc

OK 04. Ocy1iecTBIsSTh MOUCK
nHpOpMAIIH, HeOOXOIUMOH IS
3¢ (hEeKTUBHOTO BBITIOTHEHUS
po(hecCHOHANBHBIX 3a/1a4.

- Ilonumaer
HeOJIaronpusITHOE
HKOJIOTUYECKOE BIIHSHHE
Ha OKPYXKaIoILyI0 Cpesy B
OBITY U TPYAOBOH
JeSITebHOCTH

- Cobmogaer nmpaBuia
JKOJIOTUYECKON
0e30MacHOCTH B OBITY U
poQeCCHOHAIBHON
JeSITeIbHOCTH

YO

YerHbl onpoc

OK 05. HUcnosnb3oBath uupopma-
[IHOHHO-KOMMYHHKAI[MOHHbIE
TEXHOJIOTUH B TIPOGECCHOHATBHOM
JIeSITENLHOCTH.

- Brmomnnsier paboTsl ¢
coOumoieHreM TpeboBaHUi
AKOJIOTMYECKOU
0€301MacHOCTH.

- Bunageer cucremoit
XUMHUYECKUX 3HAHUM:

- Cosnanue keiica (c
y4eToM OyayIiei
npoQeCCHOHAILHON
JESITEIIbHOCTH )

- CaMOCTOATEILHO
dbopMynupoBath u
aKTyaJlu3UpPOBaTh
npo0eMy, ONpeaeiTh
[EJH e TeNbHOCTH;
3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
BHOCHTH KOPPEKTHBHI B
JIESITEIbHOCTD

Ilp

[Ipe3enTanus

Huddepenun
POBAaHHBII
3a4€T
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2 ®opMbI aTTECTALIUMA

2.1 Tekymuii KOHTPOJIb
2.1.1 llpakTnueckue 3ausatus (I13) (B popme npakTuveckoii MoAroTOBKM)
MGTOI[I/I‘-ICCKI/IG YKa3aHus 110 X BBIITOJIHCHUIO O(l)OpMJISIeTCSI B BUJIC OTACIIBHOI'O JOKYMCHTA.

IIpumepHbIe 3anaHuA:

IpakTnyeckoe 3ansiTueNe 1

Tema: «Cmpoenue amomos. Cocmagnenue 21ekmponHo-epaguyeckux popmyn amomos s-,p- u d-
I/1eMEHMO8»

Lesas padoTsi: [laTh MOHATHE AIEKTPOHHON KOHPUTypanuu aroMa. HayduTh 3amuchIBaTh
ANIEKTPOHHBIE U AEKTPOHHO-Tpaduyeckue Gopmysbl aTOMOB XMMUYECKUX 3JIEMEHTOB. PaccMoTpeTh
AIIEKTPOHHYIO KJIACCU(UKAIUIO AIEMEHTOB: S-, p-, d —cemeiicTBa.

Xon padorbi:

3aganue Nel.

3anuImmTe MEKTPOHHBIS, JICKTPOHHO-Tpadrueckre GOpMyITbI aTOMOB XUMUICCKUX IIEMEHTOB
MOPSIAKOBBIMU HOMepamu 13, 27 u 56. K kakuM TUIIaM 3JIEMEHTOB C TOYKU 3PSHHS CTPOSHHUS aToOMa OHU
OTHOCATCH?

3aganue Ne2.
DrekTpoHHas GopMyia aToMa XMMHYECKOro snemenTa — 1s22s22p3s23p®3d4s?. Hasosute sT0T
AJIEMEHT, HAMUIITUTE (POPMYITY €r0 BBICIIIETO OKCH/IA.

3ananue Ne3.
Omnpenenure Bce aneMeHTH B [1C, anekTpoHHas KOHPUTypalrs aTOMOB KOTOPBIX
3aKaHYMBAETCA NIEKTPOHHOM (hopmyiIoit ....p°

3amanue Ned.
[TpuBeauTe mpuUMeEpHI S-, p- U d-AIIEMEHTOB, U300pa3UTe UX AIECKTPOHHBIC (POPMYITBI U TOKAKHUTE
pacmpeziesieHue 3JIEKTPOHOB TI0 OPOUTAIISIM.

3ananne NeS.
DneMeHTHI Kakol rpymnnsl nepuogudeckoit cucreMe .M. MenneneeBa UMEIOT 2JIEKTPOHHOE
CTpPOEHHE BHELIHETO YHEPTETUYECKOTO YPOBHS S°p°.

Kpurepun oneHuBanus:

OneHka «5» cTaBUTCA, €ClIi 00y4aOLUICs BBIMOIHUII BCE 3a/1aHUS BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yUYaIOLIUICS BBITOJIHNI PAaBUIBLHO HE MEHEE ¥4 3aJaHuil.
Onenka «3» cTaBUTCA 32 pabOTy, B KOTOPOil MPaBUILHO BBIIOJHEHO HE MEHEE 2 3a/laHuil.
OrneHka «2» cTaBUTCS 32 pabOTy, B KOTOPOIl HE BBIOIHEHO 00JIee TOJIOBUHBI 3aJaHU

2.1.2 JIaGopatopusbie 3anstus (JI3)

MeTtonnueckre yka3zaHus 10 UX BBITOJHEHUIO 0OpMIIsieTCsl B BUE OTAEIBHOIO JOKYMEHTA.
IIpumepHsbIe 3anaHus:

JlaboparopHoe 3ansTHe Nel

Tema: « OxuciumenbHo-60CCMAHOBUMEIbHbBIE peakyuu»

Heawb padorei: M3yunTts BIusHUE Cpeibl HA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU.
3aKkpenuTh 3HaHUS 110 METOTY JIEKTPOHHOI0 OajaHca.
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IIpudopsl U peakTUBBI:
pacTBOp epMaHIraHaTa Kaaus
pacTBOp T'MAPOKCHIA HATPUS
pacTBOp cynb(uTa HATPUS
pacTBOp CEPHOM KUCIOTHI
HITaTUB C IPOOUPKaAMU

Nk W=

Xox padoThI:
Onwvim 1. Oxucnenue nepmaneanama Kauiusi 8 WeaioyHol cpeoe.

Haneiite B mpoOupKy pacTBOp mepMaHranarta Kaiust 00bémMom 1-2 M. 3aTem 100aBbTE pacTBOp TU/-
poKcHaa HaTpUst 00bEMOM MPUMEPHO 2—3 MJI U IPUIIEHTE PacTBOP CyNb(UTa HATPUS O MOSIBICHUS BU-
JUMBIX U3MEHEHUN B OKpacke pacTBOPOB. OTMETHTE 3TU U3MEHEHHUS.

3anuiuTe ypaBHEHHE MpoTeKarolen peakiuu. PacctaBpre K03 PUIIMEHTH B ypaBHEHUSX TPOUCXO-
TSI peakIuy METOAO0M DJIEKTPOHHOTO OallaHCa, YKaKUTE OKUCITUTENb (OK—JIh), BOCCTAHOBUTEINb (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B wenounoii cpeoe
_ KMnOs+  NaSO3+  NaOH —  NaMnOs+  KoSOs+  H>O
Meto 2JIeKTpOHHOTO OajlaHca:

Onotm 2. Oxucienue nepmaneanama Kauus 6 KUCIou cpeoe

Haneiite B mpoOupKy pacTBOp nepmaHrasata kanus oobémMom 1-2 mi1. 3atem 100aBbTe pacTBOp cep-
HOM KUCIOTHI (2—3 MIT) U TipUsieiiTe pacTBOp Cyib(puUTa HATPHUS 10 MOSBICHUS BUANMbBIX U3MEHEHUN B
OKpacke pacTBOpOB. OTMETHTE 3T U3MEHEHUSI.

3anuiuTe ypaBHEHHE MpoTeKaroliell peakiuu. PacctaBpTe K03 PUIIMEHTHI B YpaBHEHHUSIX TPOUCXO-
JSIIEN peakIuyi METO0M AJIEKTPOHHOTO OajaHca, YKaKUTE OKHCIUTEb (OK—IIb), BOCCTAHOBUTENH (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B xucnotui cpede
KMnO4+ NaSO3 +  H>SOs —»  MnSOs+  NaSOs+  K2SO4+  HO
Mertoa snekTpoHHOT0 OanaHca

Onwvim 3. Oxucnenue nepmaneanama Kaiusi 8 HeUMpaibHoU cpeoe

Hauneiite B mpoOupKy pacTBop nepmaHraHara kanus o0bémom 1-2 mit. 3atem 106aBbTe BOJIbI (23
MJI) U IpUJIEHTE pacTBOp CyIb(pUTA HATPHUS 10 MOSABIECHUS BUANMBIX U3MEHEHUH B OKpacke pacTBOPOB.
OTMmeThTE 9TH U3MEHEHMSL.

3anuiuuTe ypaBHEHHE NpoTeKarolel peakiuu. PacctaBbre K03QPUIIMEHTHI B ypaBHEHHUSIX TPOUCXO-
JSIIel peakIMi METOIOM JIEKTPOHHOTO OaaHca, yKaKUTe OKUCINUTENb (OK—IIb), BOCCTAHOBUTENb (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHUE).

B nevimpanvhoii cpede
__KMnO4+  NaSO3+  HO—>  MnO2+  NaSO4+  KOH
Mertoa 3neKTpoHHOTO OaaHca

BriBOAI:
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Kpurtepun onenuBanus:
Ouenka «5»:
1.paboTa BBINIOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, CIICIaHbI PABUIIHLHBIC HAOIIOICHUS 1 BHIBOJIBI;
2.3KCIIEpUMEHT OCYIIECTBIICH M0 IJIaHy C yYeTOM TEXHHMKHU 0€30MacHOCTHU U MpaBui pabOTHI €
BElIECTBAMH U 000PYIOBAHUEM;
3.1IpOSIBJICHBI OPTaHNW3aMOHHO-TPYAOBBIE YMEHUS (ITOJAEP)KUBAIOTCS YUCTOTa pabouero Mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] PEAKTHBHI).
OneHka «4»:
1.paboTa BBINIOJIHEHA IPABUIILHO, C/ICJIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BBIBOJIBI, HO IPU 3TOM
HKCHEPUMEHT MPOBE/ICH HE MOTHOCTHIO MIIH JIOMYIEHB HECYIIECTBEHHbIE OIIMOKH B padoTe ¢
BEIIECTBAMH U 000PYJOBAHUEM.
OneHka «3»:
1.paboTa BbINIOJIHEHA IPABUJILHO HE MEHEE YeM HANOJOBUHY WM JIOMYIIEHA CYIECTBEHHAs
omuOKa B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B O(OPMIICHHH PaOOThI, B COOIIOICHUN TIPABUIT
TEXHUKU 0€30IaCHOCTH TP paboTe ¢ BEIIECTBAMH U 000PY0BaHUEM, KOTOPAsi UCTIPABIIAETCS 110
TpeOOBaHUIO MpernoaBaTes.
OneHka «2»:
1.momyensl aBe (M 601e€) CYyIIECTBEHHBIC OMTUOKHU B XO/€ IKCIIEPUMEHTA, B 00BICHEHUH, B
oopmiennn paboThI, B COOTIOACHUH MPABHII TEXHUKH 0€30IMacCHOCTH MPH padoTe ¢ BemeCTBaAMU
1 000py/I0BaHUEM, KOTOPHIE CTYICHT HE MOXKET UCTIPAaBUTH JaXKe MO TpeOOBAHHIO Mo aBaTes.

2.1.3 YcrHblii onpoc:

IIpumepHBbIE BOIIPOCHI:

1. JlaiiTe OHATHE CTETICHH OKUCICHHS (C. 0.)7

2. Kak onpenenuTs €.0. Uil 3JIEMEHTOB, BXOJIAIIUX B COCTAB MOJICKYJI WJIA CJIOXHBIX HOHOB?
[IpuBeauTe mpuMepsI.

3. Kakue peakuyini OTHOCSITCS K OKHCIIMTEIIbHO-BOCCTAHOBUTEIBLHBIM PEAKIIUAM?

4. JlaiiTe MOHSATHE IPOLIECCOB OKUCIICHUS U BOCCTaHOBIIEHUs. [IpuBenuTe npumepsl.

5. Yto Ha3bIBaeTcs okucauTeneM? Kakue aneMeHThl WM UX COEAMHEHUS C TOYKU 3PEHHS CTPOCHUS
AIIEKTPOHHON 00OJIOYKM aToMa MPOSBISIOT OKucIuTenbHble cBoiicTBa? e B [ICD pacnonaratorcs
TaKue PJIEMEHTHI?

6. Uto Ha3bIBaeTcs BoccTraHoBUTENEeM? Kakue 371eMEHThI UM UX COEIMHEHHUSI C TOUKH 3PEHUS
CTPOEHUS 3JIEKTPOHHOM 000JI0UKH aToMa MPOSIBIISIIOT BOCCTaHOBUTENbHBIE cBoiicTBa? [ne B [1CO
pacrnosiararoTcst TAKue JIEMEHTHI?

7. YUTO IPOUCXOAUT C OKUCTUTEIEM  BOCCTAHOBUTEJIEM BO BPEMSI OKHCIUTEIIbHO-
BOCCTaHOBHTEIBbHBIX NpoueccoB? [IpuBeaure npumepsl.

8.Kaxoii 6anaHC 10KEH BBIACPKUBATHCS B OKHCIUTEIIBHO-BOCCTAHOBUTENBHBIX peakiusax? Kak 3to
JIOCTUTAETCS?

9. Kakue cBo#cTBa MPOSBIISIOT CBOOOTHBIE METAJUIBI B OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakuusax?

Kpurepun onenuBanus:

Onenka «5» cTaBUTCS, €CIIM 00yUYaloLIUICs OTBETUII Ha BCE BOIPOCHI BEPHO.

OreHka «4» cTaBUTCA, €CIM 00yJaroLUiics OTBETHII HAa HE MEHEe 74 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €CIIM 00yUaloLIUICs OTBETUII Ha HE MEHEE /2 BOIPOCOB BEPHO.
OreHka «2» cTaBUTCA, €CJIM 00yYarOLIHiics OTBETHII HAa MEHEe /2 BOIIPOCOB BEPHO.

2.1.4 TecrupoBanme:
IIpumepHBIe BOITPOCHI 151 TECTUPOBAHMS:
Tema: «Cmpoenue amomar
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HNHcTpyKnus : BEIOPATH NPABWILHBIA OTBET

Bapuanrtl
1.Kaxkue snemenmapmsie uacmuysl 6X005am 8 COCMA8 AmomMHO20 A0pa.:
A) TOJBKO IPOTOHBI
B) TOIBKO HEUTPOHBI
C) npoTOHBI U HEUTPOHBI
JI) HEWUTPOHBI U ATEKTPOHBI

2.Maccy, pasnyto macce amoma 8000p0o0a (NPpUHAMOU 8 Xumuu 3a eOuHuyy), u 3apsa0 +1 umerom
ceoyrouue dnemMeHmapHvle Yacmuysl.

A) HEUTpOHBI

B) »snexktpons

C) wuonbl

1) mpoToHBI

3.0npedeﬂume YUCTIO 2IEKMPOHO6 6 amome aicenesa.

A) 26
B) 30
C) 56
H) 55

4. Kaxue uacmuysvl NPpUHAMO HA36ANb6 Uzomonamu.

A) arombl, UMEIOIIHNE OMHAKOBOE YUCIIO TPOTOHOB M HEUTPOHOB B SAJIpE

B) arombl, uMerole OMHAKOBBIH 3apsi], HO pa3HYIO0 Maccy

C) arombl ¢ pa3HBIM 3apAJIOM SiIpa, HO C OIMHAKOBOW MaccCoi

1) pa3HOBHIHOCTH aTOMOB OJHOTO U TOTO K€ 3JIEMEHTA, UMEIOIIYI0 PA3HOE YHCIIO AIEKTPOHOB

5.Onexkmponvl amomnoil 060104KU HAXOOAMCA HA HEKOMOPOM PACCMOAHUU OM A0PA AMOMA, HO
He NPUMALUBAIOMCAL K NOLOACUMETLHO 3APAACEHHOMY AO0PY, NOMOMY YMO.

A) 5IEKTPOHBI B aTOME ITOCTOSIHHO JIBUXKYTCSI BOKPYT /1pa

B) »onexTpoHbI B aTOME HE UMEIOT OTPULIATENILHOTO 3apsaa

C) »neKTpoHBI CUIIBHO YJIAJIEeHBI OT sApa

J1) 3apsn aapa MEHbIIE, YEM 3apsiji DICKTPOHOB

6.0Onpedenume MakcumaibHoe YUCTIO INEKMPOHO8 HA 6MOPOM DHEPLeMUUECKOM YPOBHE 6 amome:
A) nBa

B) Bocewmsb

C) detsIpe

) onun

7.Bvibepume 0sa snemenma, ceoticmea Komopwix Oy0ym nosmopsamcs, eciiu KOHgueypayuu ux
BHEULHUX IHEPSEMUYECKUX YPOBHELL:

A) 2swu..3s?3p°

B) 2s%2p°wu...3s%3p®

C) 2s’wm..2s%2p°

) 1s*wu 1s!

8. Amom anemenma umeem 21eKMPOHHYIO KOHPUSYPAYUIO BHEUUHE20 IHEP2EMUUECKO20 YPOBHSL
3s’. JIna neeo naubonee xapaxmepho:

A) oTmaBaTh ¥ IPUHUMATH AIIEKTPOHBI

B) npuHMMaTh 271€KTPOHBI

C) He U3MEHSTH CTEIIEHb OKUCICHUS B XUMHYECKUX PEAKITUIX

JI) oTmaBarh 3MEKTPOHBI
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9.Kak nazvieaiomcs paouoaxmueHle 1yyu, Komopbule He HeCym 21eKmpUuiecko2o 3apsaoa:
A) Oerra-myun

B) xucmoponHslii ra3

C) ramma-nmyun

) anpda-nmyun

10.Onemenm ¢ nopsoxosvim Homepom 15, umeem:

A) [ATH BHEUTHUX 3JIEKTPOHOB B KOHpUryparuu 3s33p2
B) msaTh BHEMTHUX ANIEKTPOHOB B KoHpuryparuu 3s03p5
C) mnAaTh BHENIHUX DJIEKTPOHOB B KOHUryparmu 3s23p3
Jl) m[ATh BHEIIHUX 3JEKTPOHOB B KOHuUrypanuu 3s13p4

Kpurtepun ouennBanus:

Onenka «5» cTaBUTCS, €CIIM 00yUaIOLIUICS BBIIOIHUI BCE 3a/1aHUs BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yYaIOLIUICS BBIIIOJIHNI IPABUILHO HE MEHEE ¥4 3aJaHUMl.
Onenka «3» craBuTcs 32 paboTy, B KOTOPOH IPABUIBLHO BBIIIOJHEHO HE MEHEe /2 3a/laHu.
OrneHka «2» cTaBUTCS 32 pabOTy, B KOTOPOIl HE BBIIMOIHEHO 00Jiee MOJIOBUHBI 33JaHUH.

2.1.5. IIucbMeHHBII onpoc:
[TprmMepHbIe BOIPOCHI:

. Kakue okucianrenbH0-BOCCTaHOBUTENBHBIE PEAKIIUU MOXHO OTHECTH K

peaKIHsIM MEXMOJIEKYJISIPHOTO OKHCIIeHUs-BoccTaHoBIeHUs? [IpuBeanTe npumepsl.

3. Kakue oKHuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU OTHOCSTCS K PEAKIUSAM
JMCTIPONIOPIIMOHUPOBAHUS (CAMOOKHUCIIEHUsA-caMOBoccTaHoBIeHUs)? [IpuBenuTe npuMepsl.

4. Kakue OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUK MOKHO OTHECTU K pEaKLUsIM
BHYTPUMOJIEKYJISIPHOTO OKHCICHUSI-BOCCTAHOBICHUS?

5. Anroputm METOJIA DJIEKTPOHHOI'O BAJIAHCA. Ypasusiite npennoxennyo OBP
METOJIOM 3JIEKTPOHHOI'0 OaJjiaHca.

N —

Kpurepun oueHuBanmsi:

Onenka «5» cTaBUTCS, €CIIM 00yUaIOLUICS OTBETUII Ha BCE BOIPOCHI BEPHO.

OreHka «4» cTaBUTCS, €ClIi 00y4arolMiics OTBETHII Ha HE MEHEee V4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €CIIM 00yUaroLUICs OTBETUII Ha HE MEHEE /2 BOIPOCOB BEPHO.
OneHka «2» cTaBUTC, €ClIM 00yJarolLiics OTBETHII HAa MEHEe /2 BOIIPOCOB BEPHO.

2.1.6. Co3nanue npe3eHTaIUii:

MaTepI/IaJ'IH-HPGSGHTaI_[I/II/I TOTOBATCA CTYACHTOM B BUIC CIIaliIOB C UCIIOJIb30BAaHUEM mporpaMmaI

Microsoft PowerPoint.

o IIpesenranus He nomKHA ObITH MeHee 10 ciaiioB.

o IlepBblil TUCT — ATO TUTYJABHBIN JHUCT, HA KOTOPOM 0053aTEJIBHO J0JKHBI OBITH IPEICTABIICHBI:
Ha3BaHUe MPOeKTa; paMuiIMs, UMsl, OTYECTBO aBTOpA; HAMMEHOBAaHHUE KOJUIEIKa,

o CrenyromuM claifioM JOIDKHO OBITh COJepKaHue, T/Ie MTPEICTaBICHBI OCHOBHBIE TAIThI
(MOMEHTBI) IPE3eHTAIIHH.

. HI/ISaI\/IIH - OPrTOHOMHUYCCKHE Tpe60BaHI/I${Z COYCTACMOCTh IBETOB, OTPAHUYCHHOC KOJIUYCCTBO
00BEKTOB Ha claiizie, IBET TeKCTa.

e B npesentanuu HeoOX0UMBbI UMIIOPTHPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOIIUX HU(PPOBBIX
00pa3oBareIbHbIX PECYPCOB.

e TlocnenHuMmu cnaiijlaMu Npe3eHTALNN JOKHBI ObITh INIOCCAPUI M CIIMCOK JIUTEPATyphI.

Kpurtepun ouennBanus:
[Ipe3enranus yvamierocs oueHuBaercs ot 1 10 3 6ayUI0B MO CIEIYIOIUM KPUTEPUSIM:
Juzaita u MynsTuMeana-3(pQexTol.
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1. IIBeToBOE cooTHOIIEHNE (POHA U TEKCTA;

2. Vcnonp30BaHKe ONTUMAIBLHOTO KOJMYECTBA IIBETOB (HE OoJiee 3 /IJis TeKCTa);
3. EnuHcTBO nuM3aiiHa BCeX CIIaiiJioB;

4. O60CHOBaHHOE MTPUCYTCTBUE aHUMAITUH.

Conepxanue

e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

1. ConeprxaHue COOTBETCTBYET MOCTABICHHOM 3a/1a4€;

2. Uudopmarust mprcyTCTBYET B IOCTATOYHOM IS MIOHUMAaHUS 00BEME, HO Claiiibl He
MeperpyKeHbl;

3. UmeroT MecTo 000CHOBaHHBIC WILTIOCTPAIIAH, TpadUKH, TaOIUIIHI;

4. TexcT oopmIIeH TPaMOTHO ¢ coOmoneHrneM opporpadudecKiux HOPM.

Onenka «5» craButcs 3a 24 - 21 6amn

Onenka «4» crasurcs 3a 20 - 16 6ayuioB

Onenka «3» craButcs 3a 15 - 12 6aimios

OreHka «2» cTaBUTCS 3a NMPE3CHTAIMI0, HaOpaBIIyto MeHee 11 6amioB

2.2 IIpomeskyTOUYHAS AaTTECTALUSA
dopma MpoMeKyTOUHOM arTectanuu: TuddepeHIIMPOBAHHBIN 3aUeT.

2.2.1.Bonpocskl k 1u¢p¢epeHIIUPOBAHHOMY 3a4eTy:

OCHOBHbIE XUMHYECKHUE MTOHATHUSA: BEILIECTBO, aTOM, MOJIEKYJIA, MOJIb, MOJISIPHAS Macca,
MOJIEKYJIsipHasi Macca. [laTe onpeneneHue, NpuBeCTH MPUMEPHI.

XHUMHUYECKUE 3aKOHBI: 3aKOH COXPAHEHUSI MacChl BEILIECTBA, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTa/Ipo, CJIEJACTBUE 3aKOHA ABOTaIpoO.

[Tepnonnueckuii 3axoH JI..Menneneera. [lepuonnueckas cucreMa XUMUYECKUX 3JIEMEHTOB.
Crpykrypa I[ICXD.

Crtpoenue aroma. DneKTpoHHO-rpaduueckas Gopmyna.

3aBHCHMOCTH CBOMCTB XUMUYECKOTO JICMEHTA U 00Pa30BaHHBIX UM BEIISCTB OT IMOJIOKCHUS B
ITepuoamyeckoit cucreme JI.M. Menneneena;

Kiacchl HEOpraHUYECKUX COCAMHCHHI: OKCUIBI, KUCIIOTHI, OCHOBaHUS, coyd. Knaccudukarus,
XUMHUYECKHE CBOMCTBA.

['eHeTnueckas CBSI3b MEXIy KIacCaMH HEOPTaHMYECKUX CoeNUHEeHHI. CXeMbl ypaBHEHHI
peaKuui.

OCHOBHBIE TIOJIOKEHUS TEOPHUH IEKTPOIUTUUECKON TUCCOIIUAIIAH.

Hucconmanus KUCIOT, menoyeit, coneil. CTeneHp AUCCOLMAIIH.

Peaxiiun nonnoro oomena. Tumst PUO.

I'maponus coneid. Peaknus cpensl.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE peakIuu. MeTo 2JeKTpOHHOTO OanaHca.

OO01mas xapakTepucTUKa METaJIOB.

OO0m1as XxapakTepucTUKa HEMETAILTIOB.

OcHOBHBIE TIOJIO)KEHUS Teopun cTpoeHus: bytiepona.

OcoOeHHOCTH OpraHryYecKuX BemiecTs. M3omepus.

VYrieBogopoasl, Kiaccuukaims yrieBoaopoaoB.

AJKaHBI: CTPOEHNE, HOMEHKJIaTypa, H30MEpHsl, CBOMCTBA, OIy4YECHHUE.

AJIKEHBI: CTPOCHHE, HOMEHKJIaTypa, U30MEPHsI, CBOMCTBA, OTYUYEHHUE.

AJIKUHBI: CTPO€HHE, HOMEHKJIaTypa, H30Mepusi, CBOWCTBA, MOITYUYCHHE.

AJKaJIMeHbl: CTPOCHHE, HOMEHKJIaTypa, H30MEpPHUsl, CBOMCTBA, MOIyYEHHE.

Apomarnueckue yriieBOJIOPO/Ibl: CTpOEHNEe, HOMEHKJIATypa, U30MEpHsl, CBOMCTBA, TIOTyUYCHHE.
[TpuponHbie HCTOYHHUKH yTiieBoaopoaoB. Hed s, mepepaboTka HedTH.
Kucnopozaconepskaiiyue opraHndecKue BEMecTBa, KiIacCuuKaIus.

CnupTel: CTpOE€HHE, HOMEHKJIATypa, U30MepHs, CBOMCTBA, MOJIyYEHHE.

Anbaeruipl: CTpOCHUE, HOMEHKIIATypa, H30MEpPHsi, CBOWCTBA, MOTyUCHHE.

KapOoHOoBBIE KUCTIOTHI: CTPOCHUE, HOMEHKIIaTypa, H30MEpHsl, CBOMCTBA, MOIyICHHUE.
CrnoxHble 3Qupbl: CTpOEHUE, HOMEHKIJIATypa, U30MepHs, CBOMCTBA, IOJIyUYEHHE.
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29.
30.

W

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.

24.
25.

A30Tcoz[ep>1<amne OpTraHNYCCKUC BCUICCTBA: aMUHbI, aMUHOKHUCIIOTBI, HUTPOCOCANHCHHU.
I'eneTnueckas cBsI3b MEXKy KJIacCaMU OPTaHMYECKUX coeMHEeHN. CXeMbl ypaBHEHUI
peaKuui.

2.2.2. 3anaun k n1uddepeHIUPOBAHHOMY 3a4eTy:

Kakoit 00beM sTuieHa MOKHO Mony4yuTh u3 92 rpammoB cnupta? Beixon coctasisier 80 % ot
TEOPETUUECKH BO3MOKHOTO KOJIMYECTBA.

Kako#i 066EM Bo3myXa TpeOyeTcst s MOJIHOTO cropanus 5 i 2,3 aumeTunoyranomn-1?
(MaccoBas nosnst kuciaopoja B Bo3yxe cocrapisietr 20%

CKko1pK0 MIJLTHIIHTPOB OeH30u1a (Tu1.= 0,78 1/MJT) MOXKHO MOTYYUTh U3 56 J1 aneTuneHa?
Kakoli 00bEM BoiOpo/Ia BEIACTUTCS, €CIIM B 3-MeTWII neHTanou-2 6pocuts 0,23 r Harpus?
Kaxko#i 006EM dTaHO0Ia HY)KHO OKUCTUTH I ronydeHus 11 r aranana? (II0THOCTh CIIUpTa
pasHa 0,8 r/mi).

Kaxo#i 06bEM XJ10pa BCTYIIUT B PEAKIIUIO C YKCYCHON KHCIIOTOM Maccoit 15 1, eciiu B peakiuu
JIOJKHA MOJIyYUTHCS XJIOPYKCYCHAsl KUcCioTa?

Kako#t 066EM Bo3yXxa motpedyercs 1yt moiaHoro cropanus 100 r yKCyCHOM KUCITOTHI?
(MaccoBas nosnst kuciaopoa B Bozyxe cocrapisieT 20%)

Kakoit 06bEM Bo3myxa norpedyercs /uis cropanus 8,8 T 2,2-auatun Oyranansa? (Maccoas
JI0JIL KUCJIOpoJia B Bo3ayxe coctanisieT 20%)

CKoJIbKO TpaMMOB KapOu/ia KaibIHs, KOTOPbIi conepxut 16 % mpumeceil, Hy>KHO A5t
nonyuenus 112 i anermiena?

U3 56 1 anerunena nomyunin 88 r atanans. Paccuntaiite BoIxoq B % OT TEOPETHUECKH
BO3MOKHOTO.

CKOJIBKO TPaMMOB aJIbJIETHAa HY>KHO B35ITh, UTOOBI MOMYUUTh 15T MPONaHOBOW KUCIOTHI, YTO
coctasisieT 80 % OT TeopeTHYeCKoro BrIxoaa?

U3 10 r 3arps3H€HHOTO KapOuaa Kajablus nonyduwiu 2,24 1 anerusieHa. Yemy paBHa MaccoBasi
JI0JI KapOuia KajabIus B UCXOAHOM o0Opasiie?

Cxkounbko rpaMmoB 40 %-Hoii a30THOW KMCIIOTHI HY>KHO B3A4Thb JUld ITOJIydeHus 24,2 r
HUTpOOEeH301a?

Cxkonbko rpammoB 30 %-HON MypaBbUHOM KUCIOThHI HYXKHO JJIsl paCTBOPEHHUs 2,7 T aJlOMUHHUS?
Kakoii, 00bEM Kucnopoaa norpedyercs Uit CAKUTaHNS CMECH, COCToAIIEeH U3 § T MeTaHa

u 11,2 1 orana?

Kaxoi#t 06beM dTHiIeHa T0JKEH BCTYMUTh B PEAKIIUI0, JIJIsl TOTO YTOOBI oOpa3oBaioch 500 mi
criupra (. = 0,8 r/mm)?

Kaxoi#t 006EM yriiekucioro ra3za oopasyercs pu cropanuu 14 v 2,2-1UMETHIT TIEHTaHAs,
coxepxaruero 15% npumeceit?

CKoJIbKO rpaMM YIJIEKHCIIOTO ra3a ¥ BoAbl 00pa3yeTcsi MpU CrOpaHuu 8 T MeHTHUHa?

Ckonbko rpamMm cepedpa BBIICIUTCS MPU B3aUMOJEHCTBUM 75T. 3-METHII TeKCaHaIs,
coneprkariero 5% mpumeceit ,¢c okcuaoM cepedpa?

CkomnbKo TpaMM OyTaHoJIa MOXHO MOMYy4UTh U3 85 rpammoB OyteHa? Boixon coctaBiser 80 %
OT TEOPETUYECKH BO3MOKHOIO KOJIMYECTBA.

Kakoit 06bem nporneHa MoxHO Hoxy4uTh u3 150 rpammoB criupta? Beixon cocraiser 85 %
OT TEOPETHYECKH BO3MOKHOTO KOJIMYECTBA.

Kakoit 06b€M yrnekuciaoro rasa oopasyercst mpu cropanuu 76 T 2,4-1UMETHI TeKCaHa,
coneprkarero 12% mpumeceii?

CKOJIBKO TpaMM YIJIEKHCIIOTO ra3a ¥ BoAbl 00pa3yeTcsi mpu cropanuu 45 r oktaHa?

CKOJIBKO TpaMM YTJIEKHUCIIOTO Ta3a U BOJbI 00pa3yeTcsl Mpu cropaHuu 251 2-Metui OytaHa?
Kakoii 06beM nponuieHa JT0DKEH BCTYIUTh B PEAKIINI0, IS TOTO YTOOBI 00pa30Baioch

250 mn ciimpra (Tot. = 0,9 r/mm)?

Kpurepun ouennBanus:
Orenka «5» cTaBUTCS, €Clii OOy4JaroLIUiics OTBETHII Ha BCE BOIIPOCHI BEPHO M MPABHIBLHO
peImn 3aaady.
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OrneHka «4» CTaBUTCA, €CIIM 00YYaIOLINICS OTBETHII BEPHO HA TEOPETHUECKHE BOIIPOCHL, HO €CTh
HE/I0UEeTHI TP PElICHUH 3a]1a4, WU, e€cliid 00y4aroUiiicsl He MOJTHOCThIO OTBETHII Ha
TEOPETUYECKHUE BOIIPOCHI, HO BEPHO PELIWII 3a1auy.

OneHka «3» cTaBUTCA 32 OTBET, B KOTOPOM IPABUJIBHO BBITIOJIHEHO HE MEHEE /2 OT BCEX 3aJaHUM.
Ornenka «2» cTaBUTCA 32 pabOTy, B KOTOPOl HE BBHIIIOTHEHO 00Jiee MOJIOBUHBI 3aJJaHUM, HE
pelieHa 3ajayJa.

KOHOBaﬂOBa MopnucaHo ynudposon
nognucbto: KoHoBanosa

CBeTﬂa Ha CBeTnaHa HukonaeBHa
Jata: 2025.06.19 10:33:13

HnkonaeBHa 07'00"
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