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1. OBIHIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJINHBI « XUMMUA»

1.1. MecTto auCUMIUIMHBI B CTPYKType 00pa30BaTe/bHON NPOrpaMMbl
CI10

O6mieoOpazoBaTeabHas JTUCHUIUIMHA «XHUMUS» SIBISETCS 00s3aTEIbHOM
yacThlo  0OIe00pa30BaTENBLHOTO IMKJIAa 00pa3oBaTeNbHOM MpOrpamMMbl B
cootBercTBUM ¢ PI'OC no cneunansHocTu 43.02.15 TloBapckoe U KOHIUTEPCKOE
bi (S (o

1.2. lleqtn ¥ muIaHUPYeMble Pe3yJabTaThl 0CBOEHHS AUCIIUIINHBI

1.2.1. leau u 32124 JUCUUIJINHBI

Conepkanue MporpaMmbl 00IIe00pa30BaATEIIPHOM AUCITUTIIMHBI « X MM
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOUX HeaeH:
- dbopMupoBaHHE CHUCTEMbl XUMHUYECKHMX 3HAHMH KaKk  BakHeHIen
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHON KapTHHBI MUpPa, B OCHOBE KOTOPOM JiexKaT
KIIFOUEBbIE TOHATHS, (yHIAMEHTAIbHBIE 3aKOHBl W TEOPUU XUMHUHU, OCBOCHHE
s3bIKa HAayKH, YCBOCHHE W IIOHMMAaHHE CYIIHOCTH JIOCTYIHBIX O000IIeHUN
MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJICHUE C HCTOPUEH UX pPa3BUTUI U
CTAHOBJICHUS;
— dbopMHpoBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKiMii, HEOOXOAUMBIX ISl MPHOOpPETEHUs] YMEHHUI
OPUEHTUPOBATHCS B MHUPE BELIECTB M XUMHUYECKHUX SIBJICHUN, UMEIOIIUX MECTO
B [IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;
— pa3BUTHE YMEHUU U CHOCOOOB ACSATEIHLHOCTH, CBA3AHHBIX C HAOJIOJEHUEM
U 00BSICHEHHUEM XMMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM MPaBUi OE30M1aCHOTO
oOpalieHust ¢ BEIESCTBAMM.

3agauM TUCUMIJIMHBI:
1)  cdopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOILIEH CpeAe, a TAKKE UX CBSI3b C LEIOCTHOU

HAay4YHOUW KapTUHOM MHpa U JPYTMMH €CTECTBEHHBIMH HAYKaMHU;



2)  pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbl HEOPTAHMYECKUX M OPTaHUYECKUX
BEILIECTB, YpaBHEHUS XHUMHUYECKHX  peakiuil, OOBACHATbL UX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,
3) chopmupoBaTh  HABBIKM  TMPOBEJACHUS  MPOCTEUIINX  XHUMHYECKUX
AKCTIIEPUMEHTAIBHBIX HCCIEOBAaHUM C COOJIOJICHHEM TMpaBU OE€30MacCHOTrO
oOpalieHusi ¢ BeIecTBaMu 1 JJA00paTOPHBIM 000PYI0BAaHUEM;
4)  pa3BUTh YMEHHUS HAXOJUTh, aHATU3UPOBATH U HCIIOJIH30BATh MHPOPMALIUIO
XUMHYECKOTO XapaKTepa U3 pazInyHbIX HHPOPMAITMOHHBIX UCTOYHUKOB, BKJIFOYAs
y4eOHYIO JTUTEPATYPY, HAyUHbIE MyOINKAIUA U HUHTEPHET-PECYPCHI;
5)  chopmupoBarh yMeHUs IPOTrHO3UPOBATH MOCIEACTBUS CBOCH JEATEIHHOCTU
Y XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MO>KHbBIE SKOJIOTUYECKHE U COLIMAIbHBIE BO3JCHCTBUS;
6) cdhopmMupoBaTh MOHUMAHHE 3HAYMMOCTH JIOCTHIXKEHMM XUMHUUYECKOW HayKu
Y TEXHOJIOTUH TSl pa3BUTHUS COIMATBHOW U MPOU3BOJCTBEHHOHN chep C YMEHHEM
MPUBOUTH MPUMEPHI UX TPUMEHEHUS B PA3IMYHBIX CPepax KU3HU.
1.2.2. Tlmanupyembie pe3y/bTaTbl OCBOCHHUSA 0011e00pa3oBaTeJbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue 00111e00pa3oBaTeNibHasl AUCIUIUIMHA « XUMUSD UMEET MPU
dbopmupoBanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK, npeactaBieHHbIX

B aktyanusupoBanHbix @I'OC CIIO no npodeccuu/cnenuaibHOCTH.



Koa m
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUH

HnannpyeMme pe3yJbTaThbl 0OCBOCHUA TUCIHUIIIINHBI

O6mmue!

JMCHUIUIMHAPHbIE’

OK 01. BeiOupats
CIIOCOOBI peuIeHus
3amaq
npodeccrHoHaIbHON
JeSTeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIM4HOCTHBIE pe3yJabTaThbl JOJKHBI OTPAKATD B YaCTH:
TPYAOBOT0 BOCIIUTAHUA:
— TOTOBHOCTb K TpyAdy, OCO3HAHUC INEHHOCTH MACTCPCTBA,

TPYIOJTFOOHE;

— TOTOBHOCTH K aKTHBHOM JIeITEIHOCTH
TEXHOJOTHYECKOM W COUHUAIIBHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBATD, MJIAHUPOBATH n

CaMOCTOSITENILHO BBIMOJIHATH TAKYIO I€ATEIbHOCTB;

— HWHTEpeC K pa3nu4HbiM cdepaM MpodhecCHOHATEHON
NeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymiel mpodeccun U peaM30BBIBATH COOCTBEHHBIC
YKU3HEHHBIC TUTAHBI;

— TOTOBHOCTb U CIOCOOHOCTH K OOpa3oBaHMIO U
caM000pa30BaHUIO HA POTSHKEHUH BCEU KU3HU.

MeTtanpeaMeTHble Pe3yJabTaThbl JOJLKHBI  OTPAaXKaTh:

Osaanenue YHHBEPCAJIbHBIMH Y4eOHbIMHU

M03HABATEJIbLHBIMH A€ CTBUSIMH:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

— CaMOCTOSTENbHO (OPMYIHUPOBATh U AKTYyaJIHU3UPOBATH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS

JucuuIuinHApHbBIE Pe3yJbTAThl U 10/KHBI OTPAkKATh:

IIP6 01. chopMHUPOBAHHOCTH  MPEIACTABICHUH: O
XUMHUYECKON COCTABIAIOIIECH €CTECTBEHHOHAYYHON KapTHHBI
MHpa, POJIM XMMHHM B IO3HAHUU SIBICHUH NPUPOABI, B
(OpPMHPOBAHUN MBIIUICHUS W KyJbTYPBl JUYHOCTH, €€

(GYHKIMOHAIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOW  JUIs
pemieHusT  MpakTUYeCKHX  3aJad W IKOJOTUYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U

MIPUPOJHON CpelIE;

IIP6 02. BnaseHue CUCTEMON XMMUUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONMIME TOHATHS (XUMHYECCKUM
AJIEMEHT, aTOM, J3JIEKTpOHHas 00ojoYka aToma, s-, p-, d-
AJIEKTPOHHBIE  OpOMTaTM  aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTD, 3JICKTPOOTPHUIIATEIHHOCTD, CTENEHb
OKHCJICHUSI, XMMUYECKas CBs3b, MOJIb, MOJIApHAs Macca,
MOJIIpHBIA 00BEM, YIIIEPOJHBIA CKeNeT, (PyHKIHOHAIbHAsS
rpyImmna, paiaukaji, HU30MEpHusi, HW30MEpbl, TOMOJOTHYECKUN
psn, TOMOJIOTH, yTJIEBOIOPOIbI, KHCIJIOPO/I- u
a30TCOJIEPXKAIINE COCTUHEHUs, OMOJOTMYECKH AaKTHUBHBIC
BemlecTBa (YIJIEBOBI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS,

' OGume pe3ymbTaThl OCYMIECTBIISIOTCA B COOTBETCTBHH C IMYHOCTHBIMH M MeTampeaMeTHbIME pesynbTatamu ®IOC COO (ITpuka3 Muno6prayku Poccun ot 17.05.2012 Ne 413

(pemaxums ot 27.12.2023 r.), B popMHUPOBaHUH KOTOPHIX y4acTByeT 00meoOpa3oBaTebHas TUCIUIUINHA.

2
JucnurirHapHble pe3ysbTaThl OCYIIECTBIISIOTCS B COOTBETCTBHH € TpeOOBaHUAMH K TIPEIMETHBIM pe3ynbraram 6azoBoro yposHs (I1P0), ycranoBnenusivu @I'OC COO (ITpuxa3

Muno6pnuayku Poccun ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.), ¢ coxpaHeHHEM UCXOTHONH HyMepaIliH.




JUTSL CpaBHEHUSI, KJIacCU(UKAIUU U 00O0IICHHS,

— OIpeneNsaTh LENH ACITeTbHOCTH, 3a/1aBaTh MapaMeTpPhl U
KPUTEPHH UX JOCTHKCHHS,

— BBIBIATH 3aKOHOMEPHOCTH U
paccMaTprBaeMbIX SBJICHUSX;

— BHOCHTh KOPPEKTHBBI B JICATEIHHOCTH, OIICHHUBATH
COOTBETCTBUE PE3yJIbTATOB IEJISIM, OIICHUBATH PUCKH
MOCJICACTBHI JEATCIILHOCTH;

— pa3BUBaTh KpEaTUBHOE MBIIIJICHUE
YKU3HEHHBIX TTPOOIIEM.

0) 0a30BbIE HCCIeN0BaTEIbCKIE TeHCTBUSA:

MMPOTUBOPCUUA B

IpU  pelIeHUH

— BIAJETh HABBIKAMU y4eOHO-HCCIIEOBATENLCKON U
NPOEKTHON  JEATETbHOCTH, HABBIKAMH  pa3peIieHHsI
npooIieM;

— BBIABJIATH MMPUIUHHO-CJICACTBCHHBIC CBA3U u

aKTyaJM3HpoBaTh 3a/Jady, BBIIBUraTb THUIOTE3y €€
peleHnsl, HaXOAWTh apryMEHTHl JJIS JO0Ka3aTelbCTBa
CBOMX YTBEP)KICHUH, 33a7aBaTh IMapaMeTpbl U KPUTEPHH
pemIeHus;

— AHAJIM3MPOBATh MOJYYEHHBIE B XOJ€ pEIICHHS 3aayd
pe3yIbTaThl, KPUTUIECKH OIEHUBATH UX JOCTOBEPHOCTb,
IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

— yMeTb TEepeHOCUTh 3HAaHWS B IIO3HABATEIBHYIO U
HPaKTHYECKYIO 00IaCTH KU3HEICATEILHOCTH;

— yYMeTb WHTETPUPOBATH 3HAHUS M3 PA3HBIX NPEIMETHBIX
o0OJjacTen;

— BBUIBHTaTh HOBBIC WJCH, NpeIJIaraTh OpPUTHHAIBHBIC
HOJIXO/IbI U PeIICHUS;

— CTaBUTh  NpoOJeMbl |
aIIbTEPHATHUBHBIC PEIICHUS.

3aJa4u, A0IMyCKaromue

KpUCTAJUIMUECKasi peIlieTKa, THUMbl XUMHUYECKUX pPEaKIui
(OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHIOTEPMUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBOD,
AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS
JIUCCOIMAIUs, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKON peaklMy, XMMHYECKOe paBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHUYECKUX
BemectB A.M. bytiepoBa, Teopusi 3IEKTPOIUTHUYECKOMN
nuccouranuu, nepuoandeckuii 3axkoH J[.M. MeHnneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUU, (AKTOJIOTUYECKUE CBEACHUS O
CBOMCTBAaX, cocTaBe, IOJyuYeHUH U  OE30MacCHOM
HCIOJIb30BaHUU BOKHEUILIUX HEOPraHUYeCKUX u
OPraHMYECKHUX BEIIECTB B OBITY U  MPaKTHYECKOI
JIeATeTbHOCTH YEJIOBEKA;

IP6 03. chopMUPOBAHHOCTH  YMEHHUH  BBHISBISATH
XapakTepHble TMPU3HAKM W  B3aUMOCBSI3b  M3YUYEHHBIX
MOHATUM, MPUMEHATH COOTBETCTBYIOIIME IOHATUS IpHU
ONMHCAaHUU CTPOCHHUSI U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKHUX BEIIECTB W HX IPEBpPALICHUMN; BBISBIATH

B3alMOCBA3b XUMHWYECKUX 3HaHUU C IHOHATUAMHA n
MIpe/ICTaBICHUSIMHU IpYTUX €CTEeCTBEHHOHAYYHBIX
MIPEAMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHHH HCIIOJIH30BAThH

HaMMCHOBAHUA XUMHNUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHAPOAHOT'O
COI03a  TEOPETHYECKOW M  MPUKIATHOM  XUMHUU U
TPUBHUAJIIBHBIC HA3BAHUA Ba)KHEHUIIINX BCIIIECCTB (I-)TI/IJICH,
aneTWwiIeH, THIepuH, (eHon, QopMampaerua, yKCycHas
KHUCJIOTA, TJULUHH, YrapHbIM Ta3, YIIEKUCIbIM ra3, aMMHak,
ramieHasi W3BeCTb, HeralleHas HW3BeCTb, MUThEBas coia U
JIpyTUX), COCTaBIATH (OPMYJIBI HEOPraHWYECKUX H
OpPraHUYECKUX BEIECTB, YPABHEHUS XMUMHUYECKUX pPEaKluH,
OOBSICHATP WX CMBICH; TOATBEPXKAATh XapaKTepHbIE
XMMHUYECKHE CBOWCTBAa  BEIIECTB  COOTBETCTBYIOLIUMU




OKCIICPUMCHTAMU W 3allUCAMHU ypaBHeHI/Iﬁ XUMHNYCCKHUX

peakuuii;
IIP6 05. cdhopMUPOBAHHOCT, YMEHUU YCTaHABIMBATH
MPUHA/IJIKHOCTh M3yYEHHBIX HEOPTraHNYECKUX "

OpPraHMYECKUX BEIIECTB K OIpEAEICHHBIM KjaccaM |
IpynnaM COCIMHEHUH, XapaKTepU30BaTb HUX COCTaB U
BAKHEUILIME CBOMCTBA; OIPEACNATh BUABI XUMHUYECKHUX
CBs3EU (KoBasIeHTHas, VOHHA, MeTaJlJIN4ecKasi,
BOJOPOJHAs), TUIIBl KPUCTAUIMYECKUX PEUIETOK BEILECTB;
KJIaccu(puIUpOBaTh XMMUYECKUE PEAKLINY;

IIP6 07. chopMHpPOBAHHOCTH YMEHHUI MPOBOAUTH PACUEThI
0 XUMHUYECKMM (opMysiaM M ypaBHEHHMSIM XHMHUYECKHX
peaknuMii ¢  HCHOJb30BaHHWEM  (U3WYECKHX  BEIMYHH,
XAapaKTEPU3YIOIIHUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBIL:
Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; MCIIOJIB30BATh CUCTEMHBIE XMMHUYECKUE 3HAHUS
JUIsl TIPUHATHS PELIEHMH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEMIECCTBAMH U UX IPUMEHEHHUEM.

OK 02. Ucnonws3oBarh | JIMYHOCTHBIE Pe3yJIbTATHI JOJIKHBI OTPAKATH B YACTH: JAucuuninHapable  (IpeaIMeTHbIe)  pe3yJbTaThbl H
COBPEMEHHBIE LEHHOCTH HAYYHOI'0 IO3HAHMS: HAOJIKHBI OTPAXKATh:
Cpe/CcTBa MOUCKa, —  c(OpMUPOBAHHOCTH mupoBo3sspenus, | IIP6 06.  BnageHne OCHOBHBIMM METOJAMH HAY4YHOTO
aHanu3a u COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHs | MIO3HAHMS BEIIECTB M XMMHUYECKHMX SBJIECHMH (HaOiroJeHuE,
MHTEpIpETALNH HayKM W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha | M3MEPEHHUE, DKCIEPUMEHT, MOAEIUPOBAHHKE);
nHpopmanuu u JMAore  KyJIbTyp, cmocoOctByromero  ocosnanuio | IIP6 07. copMMpOBaHHOCTE YMEHUH NPOBOJMTH PACUETHI
nH(GOPMaIMOHHBIE CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE; M0 XUMHUYECKUM (GOpMyllaM U ypPaBHEHUSM XUMHUYECKHX
TEXHOJIOIUU JIA — COBEpUICHCTBOBAHUE SI3BIKOBOU u YUTATEIbCKON pCaKHI/Iﬁ C HUCIIO0JIb30BaHHNEM (1)I/ISI/ILICCKI/IX BCIINYHH,
BBIIIOJIHCHUA 3aJa4 KyJbTYpBl KaK CpelcTBa B3aUMOJCUCTBUS MEXIY XapaKTCPUIYIOIIUX BCUICCTBA C KOJIMYECTBEHHOM CTOPOHBI:
npodeccuoHanbHOM JIOBMHU U HO3HAHUS MUPA; Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra3oB, KOJMYECTBA
NEeSTEIbHOCTH — OCO3HAHHE  LEHHOCTH  HAYYHOH  JeSTeNBHOCTH, | BSIECTBA; HCIIONB30BATh CHCTCMHBIC XMMHYCCKUC 3HAHHS
FOTOBHOCTD OCYILECTBISATH IPOCKTHYIO u | I TPUHATUS PEIIEHHWH B KOHKPETHBIX JKU3HEHHBIX
HCCJIEIOBATENBCKYIO JIEATENbHOCTh MHAMBUAYAIbHO U B | CHTyalHsaX, CBA3AHHLIX C BEHICCTBAMM H UX IIPUMCHCHUEM,
rpymre. IIP6 08. chopMHpPOBAaHHOCT, YMEHHMH IUJIAHUPOBATH U
MeTanpeaMeTHble Pe3yJbTAaThl JOJUKHBI OTPaKaTh: | BPIIOIHATE  XUMHYCCKMH  KCHCPUMEHT  (HPEBPAILCHHS
Osaajenue YHUBEPCAJTbHBIMHU y4eOHbIMH | OPTaHNYCCKUX  BCIIECTB IIpM  HArpeBaHuy, IIOJy4CHHC




NMO03HABATEJbHBIMH /I/iCTBUSIMH:
B) pabora ¢ ungopmanueii:

— BJIaACTb HaBBIKAMH  IIOJYUYCHUA I/IH(l)OpMaHI/II/I us3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATL IMOUCK, daHAJIIN3, CUCTEMATU3allUK0 U

UHTEPIPETANNI0 WHGOPMAIMKA PAa3IUYHBIX BHIOB |
(dopM npecTaBIeHNUS;

— C€O037aBaTh TEKCTHl B Pa3lMYHbIX (PopMaTax ¢ ydyeToM
Ha3Ha4eHUs] WMHQPOPMAIMM W IIEJIEBOM  ayIUTOPHH,
BBIOMpass ONTUMANbHYI0 (OpMy TpeacTaBleHUS WU
BU3yaJIN3aIIH;

— OLICHHWBATh JOCTOBEPHOCTb, JIETUTUMHOCTD
MH(POPMALINHU, €€ COOTBETCTBHE MPABOBBIM U MOPAIHHO-

ATWJIEHA U U3YYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE pPEaKLUU
Ha albJIeTH/Ibl, KpaxMal, YKCYCHYIO KUCIOTY; Je€HaTypaius
OElIKOB TIpUM HArpeBaHWHU, IBETHbIE pEAKUUU OEJIKOB;
MIPOBOAMUTH PEAKIMM HOHHOTO OOMEHa, OIpeNessTh Cpeay
BOJIHBIX PAacTBOPOB, KAUECTBEHHBIC PEAKLUMU Ha Cylb(aTt-,
KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHUS; PellaTh
SKCIIEpUMEHTANIbHbIE 3aJaud 1o TeMaM "Metamwisl" u
"Hemertanmnsl") B COOTBETCTBHM C TPaBWIAMH TEXHUKH
O0e3omacHOCTM TpU  OOpalIeHMH C  BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM; TPEACTABIATH PE3YJIbTATHI
XMMHYECKOTO SKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHUUN
COOTBETCTBYIOIIUX PEAKIUi U (HOpMyIHpOBaTh BHIBOJLI Ha
OCHOBE 3THUX PE3YJIbTAaTOB;

STHYECKHM HOPMaM; IIP6 09. cdhopMUPOBAHHOCTH YMEHHS aHAJU3UPOBATH
— BIAQICTh HABBIKAMH  PAClO3HABaHHMsA W 3amuTh | XAMHICCKYIO MH(QOPMALMIO, [IONy4aeMyl0 U3  PasHBIX
uHpOpMAaLHH, MH(OPMALMOHHO GesonacHocTy | ACTOYHUKOB  (CPEACTB  MAccoBOM  MH(pOpPMALMH, CETh
TTHYHOCTH. WNurepuHer u apyrue).
OK 04. DddextnBHO | JIMYHOCTHBIE Pe3yJIbTATHI JOJKHBI OTPAKATH B YACTH: JAucnuniuHapubie  (mMpeaMeTHbIe)  pe3yJbTaTbl W
B3aMMO/ICVICTBOBATh U | IPAKIAHCKOI0 BOCIIMTAHUSA: JAOJIZKHBI 0TPAXKATH:
pabortath B — TOTOBHOCTH BEeCTH coBMecTHy gesrensHocTs B | IIPO 08, chopmupoBanHOCTH yMeHMI IIJIaHMpOBAaTh |
KOJIJICKTHBE U MHTepecax rpakKIaHCKOro 00IIecTBa; BBITIOJIHATH ~ XMMHUYECKHH  3KCHEPUMEHT  (MpeBpaiieHus
KOMaH/JEC — yM€HHE BSaHMOﬂeﬁCTBOBaTB C COLlMaJIbHBIMU | OPTAHMYCCKUX BCIICCTB IIPU HArpeBaHWH, IIOJYUCHHC
WHCTATYTAMU B COOTBETCTBUM C HUX (byHKHHﬂMH u | OTUJICHA U U3Y4YCHHC €TO CBOfICTB, KauCCTBCHHLBIC pCaKINU
HA3HAYECHUEM. Ha aJbJCTH/IbI, KpaxMaJj, YKCYCHYIO KUCJIOTY; JACHATypauus
MeTanpeamMeTHble pe3yJbTAaThl J0JKHBI OTPAKATD: OCJIKOB TIpM HArpeBaHWHU, IBETHHIE pEAKUUU OEJIKOB;
OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH | IPOBOAUTL PCAKIUU HOHHOIO oOMEHa, OIpEeNEsATh Cpery
NeCTBUSIMH: BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIUU Ha CyIbdar-,

0) COBMECTHAsA J1eATeJIbHOCTD:
— TIOHUMATb U UCIIOJIB30BATh MPECUMYIICCTBA KOMaHI[HOfI u
WHIMBHUIYyaJIbHON paboTHI;

— I[PUHUMATH Leau COBMECTHOM JIeSITEIbHOCTH,
OpraHu30BbIBaTh W KOOPJAWHHUPOBATH JACHCTBHUS IO €€
JOCTHXKCHHUIO: COCTAaBJISITh I1aH JICHCTBUIA,

KapOOHAT- U XJIOPUA-aHUOHbI, HA KATUOH aMMOHHS;, PeIlaTh
SKCIIEpUMEHTANIbHBIE 3aJauu 1o TeMaM "Metamwisl" u
"Hemetamnel") B COOTBETCTBHM C TpPaBWIAMH TEXHUKH
Oe3omacHoCTH TpU  OOpalleHMd ¢  BEIECTBAMU U
71a60paTOpPHBIM 000PYIOBAaHUEM; TPEACTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIepUMeHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIii U (HOpMyIHpOBaTh BHIBOJLI Ha
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pacnpenenaTb poiad C YYETOM MHEHMH Y4YaCTHUKOB
00CyXaaTh pe3yJbTaThl COBMECTHOW pabOTHI;

— KOOPJAWHUPOBATH M BBINOJHITH pPabOTy B YCIOBHSX
pEaTbHOTO, BUPTYAIBHOTO W  KOMOWHHUPOBAHHOTO
B3aMMOJICICTBHS;

— OCYILUECTBIISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEICHUE
B Pa3NUYHBIX CHUTyalUsiX, MPOSIBISITH TBOPYECTBO H
BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

OsBnajnenue YHHBepPCAJbHBIMHU

AeCTBUAMMU:

I) IPUHATHE Ce0s U APYTrUX JIOAei:

— TMpUHUMATh MOTHUBBI U apryMEHTHI APYTUX JIOAEH MpHU
aHaJIN3€e PE3yJIbTaTOB JIEATEIbHOCTH;

— TMpU3HaBaTh CBOE€ NpPaBO M MPaBO JAPYrUX JIOJAEH Ha
OIIMOKU,

— Pa3BUBATH CHOCO6HOCTL noHnMaTb MHP C TMO3ULIUH
JPYToro 4eroBeKa.

peryisiTUBHbIMH

OCHOBE 3THUX PE3YJIbTATOB.

OK 07.
CopeiicTBOBaTH
COXpaHEHHIO
OKpY’Karollle cpesipl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MCHCHUH KJIMMaTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (heKTUBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3yJibTAThI J0JKHbBI OTPAKATH B YACTH:

IKO0JIOTHYECKOr0 BOCIIMTAHUSA:

— c(pOpMUPOBAHHOCTH JKOJIOTUYECKOM KYJIBTYPBHI,
IIOHUMaHue BIIUSIHUSA COLIMAJIBHO-D)KOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOU

cpenpl, OCO3HaHUE r7100aJILHOTO Xapakrepa
IKOJIOTUYECKUX MPOOIIEM;
— IUIAHUPOBAHME M  OCYLIECTBICHHE  JEUCTBUH B

OKPY’KaIOIlle Cpelle Ha OCHOBE 3HAHUA Leled
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;
— QAKTHBHOE HENpUATHE JEHWCTBHM, NPHHOCAIINX BpEX

OKpYXKaroIlIeH Cpeac;

— yMeHue IIPOTHO3UPOBATh HeOJIaronpusITHbIE
JKOJIOTUYECKUE  IOCIEACTBUA  NPEANPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

— paclIMpeHHe OIbITa JEATEIbHOCTH SKOJOTHYECKOU

JucuumimHapHble  (IpeIMeTHbIe)  pe3yJbTaTbl H
HOJIKHBI OTPAKATH:
IIP6 01. chopMHUPOBAHHOCTH  HPEJCTABICHUN: O

XMMHUYECKON COCTABIIAIOLIEH €CTECTBEHHOHAYUYHON KapTHUHBI
MHUpa, POJIM XUMUU B TO3HAHUU SIBJICHUH MNpPUPOABI, B
(GOpMHPOBAHUM MBIIUIEHUS M KYyJIbTYpPbl JIMYHOCTH, €€

(GYHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOAMMOM  JUIsS
pelleHns  NPAaKTHMYECKUX  3a4ad M JKOJOTMYECKH
OOOCHOBAHHOIO OTHOLICHHS K CBOEMY 3J0pPOBBIO U

MIPUPOJHOM Cpele;

IIP6 10. chopMHUpPOBAHHOCTH YMEHUHN COOJIOIATH MPABHIIA
AKOJIOTMYECKU IIEJIeCO00Pa3HOro TMOBEACHHUS B OBITY U
TPYIOBOM JESATEIILHOCTH B IEJISIX COXPAHEHHUS CBOETO
3I0pOBbSl U OKPY’KAaIOIIEW MPUPOIHON Cpelibl; YUUTHIBATH
OMAcHOCTh  BO3JICUCTBUSL  HA  JKUBBIE  OPraHU3MBI
ONpEJEICHHBIX BEIIECTB, IOHUMAsi CMBICI IOKa3aTems
NPEIEIbHON JONYCTUMOW KOHIEHTPALIUH.
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HaIpaBJICHHOCTH.
MeTtanpeaMeTHble pe3yJbTaThl J0KHBI 0TPAKATH:

Osaanenue YHHBEPCAJIbLHBIMH y4eOHBIMH

MO3HABATE/JIbHBIMH AeHCTBUSIMH:

B) padoTta ¢ nHgopManmei:

— HCIOJIB30BATh CpeacTBa MH(POPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX ~ TEXHOJIOTHI B pELICHUU
KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3allMOHHBIX
3ajad ¢ coOmoneHueM TpeOOBaHHUN  APrOHOMHUKH,

TEXHUKH O€30MaCHOCTH, TMTUEHBI, pecypcocOepekeHus,
NPaBOBBIX U ITUYECKHX HOPM, HOPM WH(POPMAIMOHHOM
0€30I1aCHOCTH.

[IK 6.1.
Ocy1iecTBiIsITh
pa3paboTKy
acCOpTUMEHTA
KYJIMHAPHOU 1
KOHJIUTEPCKOU
MPOIYKIH,
Pa3IMYHBIX BUIOB
MEHIO C YYETOM
noTpeOHOCTEH
Pa3IMYHBIX KATETOPUA
noTpeOuTesneil, BUI10B
u hopm
00CITy)KUBaHUSI.

JIn4YHOCTHBIE Pe3yJabTAThI JOJIAKHBI OTPAKATH:

- OCO3HaHHWE B3HAYMMOCTH XHMHYECKHUX 3HAHHUH JJISL
0€30IacCHOT0 M OCO3HAaHHOT'O HCHOJIBb30BAHUS TPOJIYKTOB
IIUTaHUA, ITHUIIEBBIX )106211301( M TEXHOJIOTHH IIPUT'OTOBJICHUA
ooz,

- ¢GopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U 3/I0OPOBBIO NOTPEOUTENICH, TOHUMAHUE BIUSIHUSL
XMMHUYECKOI'0 COCTaBa MPOAYKTOB HA OPTaHU3M.

- Pa3BUTHE PKOJOTMYECKON KyJIbTYpPBI, BKIIIOUasl OCO3HAHHOE
IMOBCACHHUEC B OTHOLICHHHU PAlIHMOHAJIBHOTIO HMCIIOJIb30BaHUA
pecypcoB, MUHUMM3AllMM  OTXOJOB U  COOJIOJCHHUS
CaHUTAPHO-TUTUCHUYCCKUX HOPM.

- TOTOBHOCTh K HEIPEPHIBHOMY HPO(PECCUOHATBHOMY POCTY,
OCHOBAHHOMY Ha HAY4YHBIX 3HAHHAX, BKIIOYas INOHHMMAHUC
pOJM XUMHM B MHHOBALUSAX B KyJIMHAPUU M KOHIUTEPCKOM
nene (Harnpumep, MOJIEKYJISIpHasi TaCTPOHOMMUS).

- TpOSIBJICHME TPAKJAHCKOM  OTBETCTBEHHOCTH  IIpU
pa3paboTKe  MEHIO,  YYWUTBHIBAIOUIET0  MHOTPEOHOCTH
Pa3NUYHBIX IPYMI MOTpeduTeNet (IeTH, MOKUIbIE, IO C
aineprueil, TuabeTuku u ap.).

MeTanpeamMeTHble pe3yJbTaThl

- YMCHHC CaMOCTOATCJIBHO IINIAHUPOBATE MW IIPOBOAMTH

IIpeaMeTHbIE Pe3yJIbTATHI
- 3HAHHE COCTaBa M CBOMCTB OCHOBHBIX KJIACCOB

OpPraHUYECKUX BEILIECTB, Ba)KHBIX B

KyJIMHApUU: YIJIeBOA0OB (caxaposa, IJIFOK03a,

Kpaxmai), ;)KHPOB, 0€JIKOB, BATAMHHOB, OPraHUYeCKHX

KHCJOT (JIMMOHHAs, YKCYCHAs, MOJIOYHAs).

- IMOHUMAaHUe MIPOILIECCOB, MPOUCXOSAIINX npu

MIPUTOTOBJICHUH AN JICHATYpaIHs 0eKOoB,

KapaMmesu3alus caxapa, >KEJIMPOBaHUE, AMYJIbTUPOBAHHE,

OpoJieHrne — C XUMUYECKOW TOYKH 3PEHUSI.

- yMeHHe OOBSCHATH BIusiHue pH cpenbl Ha BKyC, IBET U

TEeKCTypy Onroa (Hampumep, H3MCHEHHE I[BETa CBEKIBI B

KHUCTION WM IIEIIOYHON cpefie).

- BIAJCHME HaBblKaMu Oe3omacHoro oOpalieHus

MUIIEBBIMA  KUCIIOTaMH, UICJIOYaMH, KPACUTCISIMH U

KOHCEPBAaHTAMH, NMOHMMAaHUE WX XUMHUYCCKOW MPUPOIBI U

JIOTTYCTUMBIX HOPM HCITOJIb30BAHUS.

- YMEHHUE YHTATh U MHTEPIPETUPOBATh XUMHUYCCKHIA COCTAB

npoaykToB (E-mo6aBku), MOHUMATh UX HA3H

a4YeHUE ¥ BO3MOYKHOE BIIUSHUE HA OPTaHU3M.

- COCOOHOCTH MPUMEHSITh 3HAHUS O TUAPOIIN3E, OKHCICHUN

W JIPYTUX XHMHYECKUX TPEBPAMCHUSAX I COXPaHCHUs

o
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MHWHU-UCCIICA0OBAaHHUA, Harmpumep: aHaJInu3 cocCTaBa
MPOIYKTOB, BJIUSHUE TeMIEpaTypHOH o00paboTkM Ha
BUTAMMHBI,  CPABHEHUE  CBOMCTB  HATypajbHBIX U

HCKYCCTBEHHBIX apOMaTHU3aTOPOB.

- CIIOCOOHOCTh MCKaTh, AaHAJTU3UPOBATh M KPUTHUECKU
OLIEHMBATh XUMHMYECKYI0 MH(MOPMALMIO W3 Pa3IMYHBIX
UCTOYHHUKOB (COCTaB TPOIAYKTOB, IHUIIEBbIE ATHKETKH,
Hay4HbIE CTaTbH, HOPMATUBHBIE TOKYMEHTHI).

- BIQJCHHE HaBblKaMM IPOEKTHOM  JIEATENbHOCTH:
pa3zpaboTka 0e30macHOTO " cOaTaHCUPOBAHHOTO
acCopTUMEHTa O ¢ Y4€TOM XHUMHYECKOTO COCTaBa
UHTPEIMEHTOB U TPeOOBAHUH K MUTAHUIO.

- yYMEHHEe apryMEHTHpPOBAaHHO OOOCHOBBIBAaTH BBHIOOP
UHTPEIMEHTOB U TEXHOJOIMH NPUTrOTOBIEHUS Ha OCHOBE
XMMUYECKMX  3HaHMWH  (Hampumep, TOYeMy  HEJb3s
CMEIIMBAaTh MOJIOKO M KMCJIOTBI B ONPEIEIEHHBIX 0Jt0/1axX).

- pa3BUTHE HABBIKOB KOMAaHJHOW pabOThI MPHU COBMECTHOM
pa3paboTKe MEHIO, BKIIOYasi OOCYXJICHHE M COTJIAaCOBAaHHUE
pelIeHui ¢ y4ETOM HAYUYHBIX JaHHBIX.

MUTATENLHOW IIEHHOCTH OJIOA W TPEAOTBpAICHUS IMOPYU
MIPOTYKTOB.

- HaBbIKA TMPOBEIACHUS MPOCTBHIX XHUMHUYECKUX OIIBITOB,
HaIlpuMep: OINpeJeeHre Kpaxmalla B IpOoAyKTaxX, MpOBEpKa
KHCIIOTHOCTH HAIMTKOB, HUCCIIEJJOBAHHE TEHOOOPa3yIOIIIX
CBOMCTB SIMYHBIX OEJIKOB.
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2. CTPYKTYPA U COIAEPXKAHHUE OBIIEOBPA3OBATEJIBHOM
JAUCHUTIJIMHBI «XUMMWUS»

2.1. O0bemM AUCHUNIMHBI U BUBI Y4eOHOH padoThI

Buj y4yeOHoi padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaAMMBbI AU CHUIJIMHBI 144
Coaep:xxanue yueOHOro MaTepuaJia 72
BT. U..

TEOPETUYECKUE 3aHATHS 42
IIPaKTUYECKHUE 3aHATUSA 20
1a00paTOPHBIC 3aHITHS 10
IIpodeccuonanbHO OpHEHTHPOBAHHOE coJep:kaHHe (coaep:KaHHe 48
NPHKJIATHOT0 MOAYJIs1)®

BT. U..

TEOPETUUECKHE 3AHSATHS 14
MIPaKTUYECKHE 3aHATUSA 22
na0opaTOpHbIE 3aHATUS 12
Koncyabranun 18
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6

* TIpodeccHOHANBHO OPUEHTHUPOBAHHOE COIEPKAHUE MOKET OBITH PACHPENENEH0 MO pasjenaM (TeMaM) HId
CKOHIIEHTPUPOBaHO B pazjene [IpukinaaHoi Moayb.
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2.2. TemaTu4eckuii IJIAH M co/iep:KaHNe TUCITUTIIIUHBI

HaumeHoBanme Coaep:kanue y4e0HOro MaTepHajia (0CHOBHOE M NPo(heCcCHOHAIBHO OpueHTHPOBaHHOoe)!, | O0béM | DopmupyeMble
pa3/iejioB M TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOI MO1YJIb YacoB | KOMIETEeHIUH
1 2 3 4
Copep:xkaHue y4eOHOI0 MaTepuaJia 72
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMHH 20
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
OcHOBHbIE XUMHYECKUE | XUMUYECKHUI  deMeHT. AToM. Sipo aroma, W30TONBL.  DJIEKTPOHHAas  00OJIOYKA.
NOHATUS U 3aKOHBI, | DHEpreTU4ecKue ypoBHHM, MOJTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- 31eMeHThl. OcOOEHHOCTH |
CTPOCHHC aTOMOB |pacrpe/ie/ICHUs] DJIGKTPOHOB M0 OPOHTAISAM B aTOMAaxX JJIEMEHTOB TEPBBIX YETBIPEX MEPHOJIOB.
XMUMHYECKHUX OnexkTpoHHas KoHpuUrypauus aroMoB. OCHOBHbIE XUMHUECKUE 3aKOHBI
JJIICMCHTOB I[IpakTH4yecKkue 3aHATHA
[Mpaktndeckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH M PAacyeThl IO
YPaBHEHHUSAM XMUMUYECKUX PEaKIHiD».
OTHOocuTeNbHBIE aTOMHAsl U MOJIEKyJIsipHast Maccbl. Momsipaast macca. KonndecTBo BeriecTsa. 1
MaccoBast nos BemiecTBa. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAs
TUTOTHOCTH T'a30B. PacueTsl Mo ypaBHEHUSIM XUMHUECKUX PEAKINi C UCTIOIh30BAHUEM MaCCOBOM
JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIOBHSI) ra30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Conep:kaHue y4e0HOI0 MaTepHuaJia 2 OK 01
Ilepuonnueckuii 3akoH | [IpakTHYecKkne 3aHATUS OK 02
u [epuomyeckas |[Ipaxriueckas pabora Ne2. «M3yueHne MepHOIANYECKIX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3H K 6.1.
CHCTCMa  XUMHYCCKUX |co cTpoeHHEM aTOMOBY.
onementoB Nl W. |[Tepuommueckas cucrema xummdeckux snementoB JI.M. Menaeneesa. CBsi3b [EPHOIMUECKOTO
Menneneesa, nx CBA3L |3axona u [leproiMueckol CHCTEMBI XMMUYECKUX 3JIEMEHTOB ¢ COBPEMEHHO# TeopHel cTpoeHus )
¢ COBPEMCHHOM | 370MOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XUMHYECKHX OSJIEMEHTOB, 00pa3yeMbIX HMH
TeopueH CTPOCHMA | ipocThIX M CIIOXKHBIX BEHIECTB MO TPyIaM U nepuojaM [lepruoandeckoil cucTeMbl. 3HaYCHHE
. NEPUOJIMYECKOTO 3aKOHA M CUCTEMbl XUMHMUYECKUX 3neMeHToB J[.J. MeHneneeBa B pa3BUTHH
HaYKH.
YcTaHOBIIGHHE CBS3M MEXJY CTPOCHHEM aTOMOB XHMHUECKHX 3JIEMEHTOB M NEPUOJUYECKUM

* O6pasoBaTeNbHas OPraHU3aIKsl BIPABE CAMOCTOSTENBHO ONPEIENATE MOCIEN0BATENBHOCTD U3yYEHHUs PA3IEIOB M TEM, BXOIAIINX B HUX, & TAKKE TIEPEPACTIPEAETATE KOIMIECTBO
YacoB JUIS OCBOCHHUS OOYYaIOIIMMHCS y4eOHOTO MaTepHana, C Y9eTOM JIOTHKH (OPMHUPOBAHMSA JUCHUIIIMHAPHBIX PE3YJIBTATOB, OOIMX M MPO(eCcCHOHATBHBIX KOMIIETECHIINH,
MEKIPEIMETHBIX CBSI3€H C APYTUMH TUCHUILIMHAMH 0011e00pa30BaTeIbHOTO U 00IIenpodecCHOHaTbHOT0 INKIOB yaebHoro miana OIT CIIO.
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U3MEHEHHEM CBOMCTB XMMHMUYECKHMX OJJIEMEHTOB U HX COEIMHEHUH B COOTBETCTBHHU C
MOJIO)KEHUEM [Tepuoanueckoit CHUCTEMBI. Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/laHUi Ha XapaKTepu3ali0 XUMHUYECKHX 3JEeMEHTOB «Meramnyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKUX 3JEMEHTOB B COOTBETCTBUM C HX SJIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IEPUOJUYECKONM CHCTEME XHMMH4YeCKux 3yeMeHTtoB J[.H.
Menneneesay»

Tema 1.3. Coaepxxanue yueOHOTo MaTepuaJia OK 01
Crpoenue BerecTBa u Crpoenue BemiecTBa. XHMHUUYECKash CBA3b. BHIBI XMMHYECKOW CBSI3M (KOBAJICHTHAs
IpUpOJia XMMHUYCCKOHU | yeronsipHasi U MOJSPHAS, HOHHAS, MeTajuInueckas). MexaHH3Mbl oOpa3oOBaHHs KOBAJICHTHOI
CBA3H. MHOroo0pasue | xpymuueckoil cBs3u (oOMeHHBIN U JTOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b. BajieHTHOCTS.
BCIIECTB DnekTpooTpuuaTeabHOCTh. CTeneHb oKucaeHus. MIoHbl: KATUOHBI U AHUOHBI
IIpakTHyeckue 3aHATHSA
[TpakTuyeckas padora Ne3. «CTpoeHue BelecTBa U MPUPOIa XUMUIECKOM CBA3M».
JleMoHCTpanys Mojenel KpUCTANIMYECKUX PEIIeTOK: MOHHOM (XJIopui HaTpHsl), aTOMHOM
(rpacdut 1 anmaz), MOJEKYJISIpHOU (YIJIEKHCIBIN ra3, noj), METaNINYeCKOi (HaTpuii, MarHu,
Menb). Perenre mpakTHuecKuX 3afjaHUi Ha COCTaBJIEHHE AJIEKTPOHHO-Tpadudeckux Gopmy
3JeMeHTOB 1—4 nepruo0B
Tema 1.4. Conep:kaHue y4eOHOI0 MaTepHuaJia OK 01
Knaccudukanus, Knaccudukanus HeopraHmdeckux BemiecTB. HOMEHKIaTypa HEOpPraHMYECKHX BEIIECTB OK 02
u HOMEHKIIAaTypa | (OKCUABI, THAPOKCHUABI, KHUCIOTHI, COJM). BemiecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOIO
HEOPraHUYECKUX CTpoeHusi. ArperaTHble COCTOSHUS BemiecTBa. Kpucrammmyeckue u amMop(dHBIE BeleCTBa.
BEIIECTB 3aKkOH TOCTOSIHCTBA COCTaBa BeLIECTBA. THIBI KPUCTAJUIMUECKUX PELIETOK (aToMmHas,

MOJICKYJIsIpHasd, HWOHHAa“d, MeTaJIJII/I‘-IQCKaSI). 3aBHCHMOCThL CBOICTBa BCIICCTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH

HpaKanecmle 3AaHATUSA

[IpakTuueckas pabota Ne4. «HomeHkI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHueckuxX 3aJaHUl MO KJIACCU(PUKALMHM, HOMEHKIATYype M XHUMHYECKUM
(dbopMyliaM HEOpraHMYECKHUX BEIIECTB Pa3NUYHBIX KJIAcCOB (YrapHbIM ras, yriaeKuciblid Tras,
aMMHUaK, TaieHas U3BeCTb, HeralleHasi U3BECTh, MUThEBAs COJIa U IPYTUX): HA3BaHUS BEILIECTB
o mexayHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIAType W cOocTaBlieHHE (hopMyIibl
XMMHYECKHUX BEIECTB, ONpPEICICHUE NMPHHAUICKHOCTH K Kiaccy. [louck mHpopMaruu 1o
Ha3BaHWSM, UACHTU(DUKATOpPaM, CTPYKTypHbIM  (opmyrnaMm. AHamM3  XUMHYECKOH
nH(pOpMAIINH, TOTy4aeMON U3 Pa3HBIX HCTOYHHKOB (CPEICTB MAacCOBOH HH(OpPMAINH, CETh
WuTepHer u apyrue)
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Tema 1.5.
Tunel
peaxkuui

XHUMHUYCCKUX

Conep:xanue y4eOHOro MaTepuasia

Xumunyeckas peakuus. Kimaccubukanus U THUIBI XUMUYECKUX pEaKIUid B HEOPraHMYECKOM U
OpPraHMYECKOM XMMMH. 3aKOHBI COXPAaHEHHUS MAacChl BELIECTBA, COXPAHEHHUS M IPEBpAIICHUS
SHEPIUM TpPU  XUMUYECKHX peakuusX. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMHU
(YpaBHEHMSI OKUCIIEHUS-BOCCTAHOBJICHUS, CTEIIEHb OKUCIJIEHUS, OKUCIUTENb U BOCCTAHOBUTEb,
MPOLIECCHl OKUCIIEHUSI U BOCCTAHOBJICHUS, BAKHEUIIINE OKUCIUTEIN U BOCCTAHOBUTENH, METOL
AJIEKTPOHHOI'O 0OajlaHca, JJIEKTPOJIU3 PacTBOPOB M PACIIaBOB BEIIECTB, OKHCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIE  pEakUMH B  MNPUPOJAE,  MPOU3BOJCTBEHHBIX  Ipoleccax |
AKHU3HEAESITEIbHOCTH OPraHU3MOB)

JlaGopaTtopHble 3aHATHSA

Jlabopartopnast pabota Nel «THUITBI XUMHUYECKUX pEaKITHiN».

HccnenoBanue TUIOB (1O COCTaBY M KOJMYECTBY MCXOAHBIX M 0Opa3yroOIIMXCs BELIECTB) U
MPU3HAKOB XUMHUYECKUX peaknuid. CocTaBieHHWE YpaBHEHUW peaKUUid COECIMHEHUS,
Pa3JI0KCHUA, 3aMCIICHUA, 06M€Ha, B T.4. peaKLII/Iﬁ TOopCHUs, OKHCIICHHUA-BOCCTAHOBJICHUS.
CocraBieHne M YypaBHUBAaHUE OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI  METOJ0M
ANEKTpOHHOTO OanaHca. PacueTHble 3aaun Ha HAXOXKIEHHE OTHOCUTEIHLHOW MOJIEKYISIPHOM
MAacchl, ONpeieSIeHUEe MACCOBOM JT0JIM XMMUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE

OK 01
OK 02

Tema 1.6.
CxkopocThb
peaKuui.
paBHOBECHE

XUMHUYECKUX
XHUMHUYECKOE

Conep:xxanue y4eOHOro MaTepuasa

CKOpoCTh peakiH, €€ 3aBHCHUMOCTh OT Pa3lUYHbIX (DAKTOPOB: MPHUPOMABI PEArupyrOIIUX
BEIIIECTB, KOHIEHTPAIIMN PEarnpyloluX BEIIECTB, TEMIEPATYPhl U IUJIOMIAIN PEAKIIMOHHON
noBepxHOCTU. TemnoBble APPEKTHl XUMUYECKUX PEAKIUi: JK30- U IHAOTEPMHUUYECKUE
peakmuu. OOpaTuUMbIe peakuuu. XUMHUYECKOe paBHOBecwe. DaKTOphl, BIUSAIOMNAE HA
COCTOSIHME€ XMMHYECKOTO pPaBHOBECUs (KOHIEHTPALMS PEareHTOB WIM NPOJYKTOB PEaKIIMH,
nasienue, remneparypa). [lpunnun Jle [llatense

IIpakTH4eckue 3aHATHA

[IpakTuueckass pabora Ne5. «BnusiHMe pa3nUYHBIX (DAKTOPOB HAa CKOPOCTh XHUMHUYECKOMN
peaKIum.

Pemennie mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl Ha aHanmu3 (aKTOPOB, BIUSIOIUX Ha
W3MEHEHUE CKOPOCTH XUMUUYECKOU PeakIiu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEeaKkIuu OT
MPUCYTCTBUS KaTalM3aTopa Ha MpUMeEpe pas3lioKeHHs MEepoKCHIa BOAOPOJA C IMOMOIIbIO
JTUOKCUJA MapraHila M KaTajasbl. PerieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
npuMmenenue npunHnumna Jle-lllarense Ans HaXO0XKIEHUS HAMPaBIICHUS CMEIICHHUS PAaBHOBECHS
XUMHYECKOH peakiu W aHaim3 (AKTOPOB, BIUSIONIMX HA CMEIIEHUE XHMHUYECKOTO

OK 01
OK 02
[IK 6.1.
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paBHOBECHS

JlabopaTopHble 3aHATHUS

JlabopaTopHas pabota No2 «l3ydeHue 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIUu OT
KOHIICHTPALMU pearupyroyx BEeLIECTB U TEMIIEPATYPhD».

JlabopaTopHas paboTta Ha BEIOOP:

1. JlaGopatopHas pabora Ne2.1 «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
KOHIEHTpAllUU pearrupyrommx BemecTs». McciaenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIIeHTpauuu. OnpeeneHre KOHCTaHThl CKOPOCTH peakiy rpaduuecKuM METOIOM.

2. Jlabopatopuas pabora Ne2.2 «OmpeneneHue 3aBHCHMOCTH CKOPOCTH PpEaKIUU OT
Temreparypb». VccieqoBanue 3aBUCMMOCTH CKOPOCTH peakiuu OT TeMieparypsl. Pacuer
SHEPIUU AKTHBALUU PEAKITHH

Tema 1.7.
PactBopsl, Teopus
JJIEKTPOJIUTUYECKON

UCCOIMAIMA U UOHHEIN
obMeH

Conep:xxanue y4eOHOro MaTepuasa

PactBopel. Buabsl pacTBOpPOB MO COAEPMKAHUIO PACTBOPEHHOIO BEUIECTBA. PacTBOPUMOCTH.
[Tonsitue o mucnepcHbIX cuctemax. VMcTHHHBIE W KOJJIOMJHBIE pacTBOpbl. MaccoBas 10Jist
BemiectBa B pactBope. llomstue o BomopomHoMm — mokazatene (pH)  pactBopa.
Onexrponutudeckas auccoruanus. CuibHBIE W ClIa0ble AJIEKTPOJIUTHI, HEIICKTPOJIUTHI.
Peakuuu nonHoro oOMeHa

JlabopaTopHbIe 3aHATHS

JlaGopatopnas pabora Ne3 «IIpurotoBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aIaHHOW MACCOBOU J10J€H paCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknuii HMOHHOrO oOOMEeHa, ONpeAesieHHe Cpeabl pPACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO WHAMKATOpa (KHcias, HeWTpajbHas, LIENOYHas). 3aJaHusl Ha COCTaBJICHHE
HMOHHBIX peakLui. PerieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUM HA PAaCTBOPHI,
MCIOJIb3YEMbIE B OBITOBOM M MPOU3BOJCTBEHHOMN AESITEILHOCTH YEJIOBEKa

Jlaboparopuas padota Ned4 «Peakuuu ruiponnzay.

HccnenoBanue cpeapl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU M CIIA0BIMHU MPOTOJIUTAMH,
U MX peaKIfii ¢ pacCTBOpPaMH INEIOYM U KapOoHaTa HaTpus. COCTaBICHHE PEaKIUil THAPOJIH3a
coJieit

Jlaboparopnas padota Ne5 «lccienoBanue TUCTICPCHBIX CHCTEM.

Ctpoenue U (pakTOpbl YCTOMYMBOCTH JUCIEPCHBIX cucTeM. CTpoeHue MuIebl. PaccenBanue
CBeTa MPH MPOXOXKICHUN CBETOBOTO IyYKa 4epe3 ONTHYSCKH HEOJHOPOAHYIO cpedy (3ddekra
Tunnanst). I[lpurotoBiieHHe © W3y4YeHHE CBOWCTB JHUCIIEPCHBIX CHCTEM pa3HBIX BHJIOB:
CYCIICH3HUH, SMYJIbCHH, KOJUTOMTHOTO pacTBopa. CpaBHEHHUE CBOMCTB MCTUHHBIX M KOJUTOMIHBIX

OK 01
OK 02
OK 04
OK 07

IIK 6.1.
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PAaCTBOPOB, BEIABJICHHC OCHOBHBIX pasnnqnﬁ MCXKAY HUMH

Pazgen 2. Heopranuveckast Xumust

14

Tema 2.1.
DUBNKO-XUMHUYECKHUE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

Conep:kaHue y4eOHOI0 MaTepHuaJia

Meramnbl. [lonoxxkenne wmetamioB B llepuogudeckoidt cucteMe XHMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmme Qusnyeckue
cBoiictBa MeTa/uioB. CrulaBbl METALIOB. DJIEKTPOXUMHUYECKUN Psii HANPSXKEHUM METaJlIOoB.
XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KaJIUW, Kb, MAarHUHN, aTFOMUHHH,
[UHK, XpOM, XeJie30, Melb) U HX coenuHeHWi. OOmme CcrnocoObl MOMyYeHUsS METAIIOB.
[IpuMeHeHrne MeTaIoB B OBITY U TEXHUKE

Hemerannel. Ilonoxenne HemeraisioB B Ilepuonndeckoil cucteMe XMMHYECKHX DJIEMEHTOB
J.U. MenneneeBa 1 0cOOCHHOCTH CTpPOCHHs aTOMOB. Dusnyeckue CBOICTBA HEMETAJIIOB.
ANoTponus HEMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, ¢pochopa u yriaepona). XUMHIECKHE
CBOIMCTBa ¥ MPHUMEHEHHE BAXHEHIIMX HEMETaUIoB (TaJloTeHOB, Cephl, a30Ta, (ocdopa,
yriaepoja ¥ KpeMHHs) M MX COCIMHEHUH (OKCHIOB, KHCIOPOICOACPIKAIINX KHUCIIOT,
BOJIOPOAHBIX coerHeHnH). [IpuMeneHne BayKHEWIIMX HEMETAJUIOB U MX COCTMHEHHH

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNUYCCKUX BCLICCTB (OKCI/II[OB, THUAPOKCHUOOB,
KHCJIIOT, coyler u I[p) I'eneTndyeckas cBS3b HCOPTraHUYCCKUX BCHICCTB, NPHUHAMICKAIIUX K
Pa3JIMYHBIM KJIacCaM. 3aKOHOM€pHOCTI/I B M3MCHEHHU CBOMCTB IMPOCTBIX BECIIECTB, BOOAOPOJHBIX
COGHHHCHHﬁ, BBICHIUX OKCHIAOB U THAPOKCHUIOB

HpaKTuqecmle 3aAHATHUHA

[TpakTudeckas pabota Ne6. « DU3NKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHrne ypaBHEHUH XHUMHYECKHX PEAKIUHA C ydYacTHeM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEHIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAJIOB H
aM(}OTEPHBIX AJIEMEHTOB; HEOPTAHMUECKUX KHUCIIOT, OCHOBAaHMA M aM(OTEPHBIX THIPOKCHJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WM
00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIUIECTB, pacYEThl Macchl (00bEMa, KOTMUECTBA
BEIIIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJIHO M3 BEIIECTB MMEET MpuMecH. Perenne mpakTuko-
OPUEHTHPOBAHHBIX 3aJaHUI Ha CBOWMCTBA, COCTaB, MOJIy4eHHE U O€30MacHOE HCIOJIb30BAHUE
BOKHEHUIIINX HEOPTAHUYECKUX BEMIECTB B OBITY U TPO(ECCHOHATLHON JACSITEIPHOCTH YEJIOBEKA

JlabopaTopHble 3aHATHS

Jlabopartopnast pabota No6 «CBOHCTBAa METAJIIOB M HEMETAIIJIOBY.

OK 01
OK 02
OK 04

I1K 6.1.
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HccnenoBanne (U3MUECKUX W XUMHUYECKHMX CBOWCTB METAUIOB M HEMETAJUIOB. PerieHue
SKCIEPUMEHTAIBHBIX 33/1a4 MO CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJLUIOB U HEMETAJIIOB,
10 PAcCO3HABAHUIO Y MOJYUYCHHUIO COEJMHEHUN METAJJIOB M HEMETAIIJIOB

Tema 2.2.
Nnenrudukanms
HEOPraHMYECKUX
BEIIICCTB

Conep:kaHue y4eOHOI0 MaTepHuaJia

HpaKanecKne 3aHATUSA

[Ipaktuueckass pabora Ne7. «KadecTBeHHble XUMHUUYECKHE pPEAaKLUH, XapaKTepHbIe s
OoOHapy>KeHHsI HEOPTaHUYECKUX BEUIECTB (KATUOHOB M AaHUOHOB)».

CocraBrneHne ypaBHEHUN peakuuil oOHapyxeHHsl KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B
MOJICKYJIIPHOM M HMOHHOM (opmax. Peakiuu oOHapyKeHUs HEOPraHMYECKHUX BEILIECTB B
peasIbHbIX 00BEKTaX OKPY’KaIoLIEH cpebl

JlabopaTopHbIe 3aHATHS

Jlaboparopnas padota Ne7 «nenTuduxaysi HEOPraHUIECKUX BEIIECTBY.

Pemenne sxcnepruMeHTaNbHBIX 33J]a4 TI0 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, IO
pPaCTlO3HABAHUIO W TIOJIYYCHHUIO COCTUHEHHA METAlUIOB M HEMETAJUIOB (B3aUMOJICHCTBUE
THJIPOKCH/Ia aJIFOMUHUS C PaCTBOPAMHU KHUCIOT U 1Ienoyvei,). MaeHTudukanus HeopraHu4ecKux
BemlecTB (kaTuoHOB I-VI rpynm wiyM aHMOHOB) C UCHONB30BAaHUEM UX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaYECTBEHHBIX PEaKIIHil.

JlaGopatopHast paboTa Ha BBIOOD:

1. JlaGoparopHas pabora Ne 7.1 «AHamuTHYecKue peakmuu KatuoHoB [-VI rpymmy».
[IpoBeneHne KaueCTBEHHBIX PEAKIMi, UCIIOJIb3YEMbIX NIJIsi OOHAPYKEHUS KATHOHOB | Tpymiibl
(xamus, HaTpusi, MarHusi, aMmMmonus), Il rpynmner Ha mpumepe O6apus, Il rpynmer — cBunna, [V
rpynnsl — amomunusi, V rpynnsl — skene3a (II u III), VI rpynner — Huxens. Onucanue
HaAOJI0/Ta€MBIX SIBJICHUM U COCTAaBICHHE XUMUYECKUX PEAKIIHA.

2. Jlabopatopuasi pabora Ne 7.2 «AHaMUTUYECKHE pEaKIUU AaHHOHOBY. lIpoBencHme
KaueCTBEHHBIX PEAKIIM, MCIOJb3yEeMbIX NJisi OOHapy>XKeHHs aHHMOHOB: KapOoHaTa, ¢ocdara,
cyibdara, cyabduma, HuTpaTa, Xxjgopujaa u ap. Onucanue HaONIOAACMBIX SBICHHH |

OK 01
OK 02
OK 04
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COCTaBJICHUC XNMHNYCCKHUX peaKuHﬁ

Tema 2.3. Conep:kaHue y4eOHOT0 MaTepHuaJia OK 01
[IpounsBoacTso OOmrre mpencTaBlieHUs] O MPOMBIIUICHHBIX CIIOCO0AaX MOJMYYEHHsT XMMHYECKHX BEHIeCTB (Ha OK 07
HEOPraHUYECKUX npuMepe NPOU3BOJACTBA aMMHaKa, CEpHOM KHUCIOTHI). YUepHas W 1BETHas METAJLTYPIHUs.
BEILECTB. 3navenue|[IpakTudeckoe NPUMEHEHHE JIICKTPOJM3a Ui MOJYYCHHs IMIEIOYHBIX, MIEIOYHO3EMETBHBIX
U TpUMEHEHHE B OBITY|MeTa/utoB M amroMuHUs. CTEKJIO W CHJIMKATHAs MPOMBIILICHHOCTh. [IpobieMa OTXOM0B U
U Ha POU3BOJICTBE 110OOYHBIX TPOAYKTOB
[IpakTnyeckune 3aHATHA
[TpakTrueckas padota Ne8. «Heopranmdeckas XuMusi B COBPEMEHHOM MHUPEY.
PemreHne npakTUKO-OPUEHTHUPOBAHHBIX 33aJaHUN O POJIU HEOPTaHWYECKOW XMMHUU B Pa3BUTHHU
MEIUIMHBI, CO3JaHUU HOBBIX MaTepHalioB (B CTPOMTENbCTBE M  Jp. OTpacisaX
IIPOMBIIIJIEHHOCTH ), HOBBIX HWCTOYHUKOB DHEPIHM (AJbTEpHATHBHBIE MCTOYHMKH SHEPruu) B
pereHru Ipo0JIeM SKOJIOTHUECKOM, YHEPTETUUECKON 1 TUIIEBOI 0€30MacHOCTH
Paspnen 3. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHUH
Tema 3.1. Copep:kaHue y4eOHOI0 MaTepHuaJia OK 01
Knaccudukanus, [Ipenmer oprannueckoil XuMUuU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B TIOJYyUYEHUH HOBBIX
CTPOEHHUE BEILIECTB M MaTepHasioB. Teopusi CTpoeHus opraHnueckux coeaumHeHuid A.M. Bbyrtneposa, eé
" HOMEHKJIaTypa|OCHOBHBIE TOJNOXKEHUsI. CTpyKTypHble (QOPMYJIBI OpraHMYeCKHMX BeHiecTB. | omosnorus,

OpraHN4Y€CKUX BEIICCTB

n30MepHsl. XUMHUECKas CBSI3b B OPraHUYECKMX COEAMHEHUSIX: KPaTHbIE CBSI3U, G- U T-CBS3H.
[IpencraBinenre o kKiaccMpUKallMd OpPraHWYecKuX BewlecTB. HomeHKaTypa OpraHMYecKux
COeMHEHUH (cucTemMaTHyeckas) W TpPUBHAIbHBIC Ha3BaHMs BaXXHEHWIIMX INpeacTaBUTENCH
KJIACCOB OPraHMYECKUX BEIIECTB

IlpakTH4yecKkue 3aHATHSA

[TpakTrueckas padota Ne9. «HoMmeHKnaTypa OpraHu4eCcKUX BEIIECTBY.

O3HakoMyIeHHE C O0OpasllaMd OPraHUYECKUX BEIIECTB M MaTepuajlaMd Ha WX OCHOBE,
MOJICIMPOBAHME  MOJIEKYJl ~ OpPTaHHYECKWX  BEHIECTB, HAONIOJEHWE W  OIMCAaHHe
J€MOHCTPAIIMOHHBIX OMBITOB TO MPEBPALICHUIO OPraHMYECKHX BEIIECTB MpPH HATPEBaHHUH
(maBnenue, oOyriuBaHue U ropenue). CocTaBieHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
GbopMyll OpraHMYECKHUX BEIIECTB OTICIBHBIX KJIACCOB, UCIOJb3yS KX Ha3BaHUSA IO
CUCTEeMAaTHYCCKOW W TPUBHAIBHONH HOMEHKJIAType (ITWIICH, aleTHJICH, TIUIEPHH, (EHO,
dbopManbaerua, YKCycHasi KUCIIOTa, TIUIMH). PacueTsl mpocTeifmeit popmMysl OpraHudecKoi
MOJICKYJIBI, ICXOJISl U3 3JIEMEHTHOTO cocTana (B %)
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Pasnen 4. YraeBoaopoabt

12

Tema 4.1.
YrneBomopoael U HX
MPUPOJIHbIE HUCTOYHUKH

Coaep:xaHue yueOHOro MaTepuaJia

10

IIpenenpHble yrieBoaOpOAbl (ANKaHbI): COCTaB U CTPOEHHE, TOMOJIOTHYECKUN pana. MertaH u
3TaH: COCTaB, CTpPOEHHE, (PH3MUYECKHE W XHMHUYECKHE CBOWCTBA (pEakiuH 3aMemIeHHs |
TOpEHusl), HaXOXKJCHHE B IPUPOJIE, MOJIyUYEeHHE U IPUMEHEHUE

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJIUEHbl, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psif. DTUIIEH U MPOMUIIEH: COCTaB, CTPOCHUE,
bu3nvecKkne W XMUMHYECKHME CBOWCTBAa (peakuuMud THAPUPOBAHUSA, TaJOTCHUPOBAHMSI,
TUIpaTalyy, OKUCIEHUS U OJIMMEpPU3aliK) MOJyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyranauen-1,3 u metwnOyraaueH-1,3, XuMruIeckoe CTpOeHUE, CBOMCTBA (PEaKIus
MoJIMMEpH3aIiK), MpPUMEHEeHHe (A7 CHUHTE3a MPUPOJAHOTO W CHHTETHUYECKOTO KaydyKa H
PE3UHBI).

ATNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU psl. AUETHIICH: COCTaB,
XUMUYECKOE CTpPOCHHE, (U3UYECKME M XHUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
raJIOTEHUPOBAHUSA, TUApPATAIlMHM TOPEHHs), TOJy4YyeHHe U MNpUMEHeHHe (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUTAMEHH JIJIsi CBAPKH M PE3KU METAJJIOB)

ApomaTHyecKkue yrieBoJopobl (apeHbl). beH30m U ToMyo: cocTaB, CTpoeHHe, (u3nYecKue u
XUMHUYECKHE CBOMCTBA (peaKIMK rajJoreHUpOBaHUsS U HUTPOBAHUS ), MOTYUYCHHE U IPUMEHEHUE.
TOKCHYHOCTH apeHOB (BIMsHHUE OEH30Jla Ha OPraHU3M uelloBeka). ['eHeTrueckas CBI3b MEXITy
YTIIEBOIOPOAAMH, TPUHAIEKATUMHE K PA3IUYHBIM KJIacCaM.

[TpupoHbIe UICTOUHUKH YTIIeBOA0POA0B. [Ipupoanslii ra3 u nomyTHele HedTsHbIE ra3sl. HedTh
n e npoucxoxaeHue. CrocoObl mepepabOTKH HEPTH: NEepPEeroHKa, KPeKUHI (TepMUUYECKUH,
KataluThuueckuit), nuponus. IlpoaykTel mnepepaboTkun He(pTH, HUX TNPUMEHEHHE B
IIPOMBINIIICHHOCTH U B ObITY. KaMeHHBIN yroJib M MPOAYKTHI €ro MepepadoTKu

OK 01
OK 02
OK 04

IIK 6.1.

Tema 4.2.
Dusuko-xuMuuecKue

Conep:kaHue y4eOHOT0 MaTepuaja

JlabopaTopHble 3aHATHSA

OK 02
OK 04
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CBOMCTBA
YTJIEBOJIOPOIOB

Jlaboparopnas padota Ne8 «CBoICTBa YTII€BOJOPOIOBY.

TpuBuanpHas U MEXJIyHapOJHas HOMEHKJIATypa, XUMHUUYECKHE CBOMCTBA, CIIOCOOBI MOIYUYEHHS
yIII€BOAOPOAOB. MoaenupoBaHue MOJIEKYJ U XMMHUYECKHUX MPEBPALLEHUI yIiIeBOJOpOI0B (Ha
pUMepe dTaHa, ITUIIEHA, alleTHJIeHa U JIp.) U TaJOTeHONPOU3BOIHbIX. KauecTBeHHbIE peakun
YIIIEBOJIOPOOB Pa3IMUHBIX KJIaccoB (oOeciBeYrBaHHEe OPOMHOW WM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kauus, B3aUMOJCHCTBHUE alleTUIeHa C aMMHAaYHBIM PacTBOPOM OKcHJia cepedpa
(1)), kauecTBeHHOE OOHAPYXKEHHE YTIEPOaa U BOAOPOJA B OPraHNIECKUX BEIIECTBAX.
[TonydyeHue 3THIIeHA W3 3TaHOJA B JA0OPATOpPUU U U3yUYEHHE ero (U3NYECKUX M XUMUYECKUX
cBoiicTB. CocTaBlieHNE peakuil IPUCOECTUHEHNS U OKUCIIEHUs HA NIpUMeEpe 3TujieHa. Pemienne
pacyeTHBIX 33184 C UCMOJIb30BAHMEM INIOTHOCTH a30B M0 BOAOPOAY U BO3AYXY

Paszgea S. Kucaopoaocoaep:xaiue opranudeckKue coelMHeHusl

14

Tema 5.1.
Cruptel. Genon

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenenbHble OMHOATOMHBIC CHHPTHI (METAHOJN H JTAHON): CTPOCHHE, (QHU3HYECKHUE U
XMMUYECKHE CBOMCTBA (PEaklMu ¢ aKTHMBHBIMH METa/UIaMH, T'aJOrC€HOBOIOPOIaMH, TOPEHHE),
npuMeHeHre. BogopoaHbie CBSI3H MEXIy MOJEKylIaMHu CUpTOB. DU3NOIOrHYecKOe NCHCTBHE
METaHOJIa ¥ ATAHOJIA HA OPTaHU3M YeJIOBEKa.

MHOTr0aTOMHbBIE CIUPTHI (ITHICHIIIMKOIb U TIIUIIEPHH): CTPOCHHE, (PU3NIECKUE U XUMHUUECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO INEJIOYHBIMH META/UIaMH, Ka4yeCTBEHHAs peakius Ha
MHOT0aTOMHBIE CITUPTHI). DU3HOTOrUIecKoe ACHCTBUE HA OpraHu3M dYenoBeka. [IpumeHeHue
rIMOCpruHa U OTUJIICHTJIMKOJIA.

®enon. CtpoeHre MOJEKYbI, GpU3MYECKHE U XUMHUUYECKHE CBoicTBa (eHosna. TOKCHUYHOCTD
denHona, ero Gpusmoaoruvueckoe AeMCTBHE HAa OpraHmu3M denoBeka. [Ipumenenue dhenona

OK 01
OK 07

Tema 5.2.
AJILIETUIBL.

Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

Anbieruipl U KETOHbI ((opManbleruj, aueTanbJeru, alueToH): CTPOeHue, (pusmueckue M
XMMUYECKHE CBOMCTBa (peakIMM OKHMCJICHHS M BOCCTAaHOBJICHHUS, KaYeCTBEHHBIE pEaKIMH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseibHble KapOOHOBBIE KHCIOTHI (MypaBbUHash U YKCYCHas KHCJIOTHI):
CTpoeHHe, (U3NYECKUe U XHUMHUYECKHME CBOMCTBa (OOLIMEe CBOMCTBA KHCIOT, peaKlus
TepuUKalMK), TOJAydeHHe U mnpuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MIPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KUCIOT,
UX MOIOLIEE IEHCTBUE.

CnoxHble 3(hUpbl KaKk TPOU3BOHbIE KAPOOHOBBIX KUCIOT. [ Mapoian3 cinoxHbIX 3pupoB. JKupsl.
I'maponus xxupos. [Ipumenenue xkupoB. buosornyeckas posib JKUPOB

OK 01
OK 02
OK 04
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Tema 5.3.
VYrieBoanl

Conep:kaHue y4eOHOT0 MaTepuaja

VYrieBonpl: coctaB, Kiaccu(ukanus yriaeBoioB (MOHO-, AW- W mojucaxapunbl). ['moko3a —
MPOCTEHIINN MOHOCAaXapuJ: OCOOCHHOCTH CTPOEHUS MOJICKYNbI, (PU3MUECKUE U XUMHUYCCKHE
CBOMCTBa TIIFOKO3bI (B3ammojelicTBue ¢ ruapokcuaoM Mmenu (II), okuciaeHue amMMUAYHBIM
pactBopoMm okcuga cepebpa (I), BoccraHOBiIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B
MPUPOJIE, NPUMEHEHUE TJIIOKO3bI, OMOJOTHYECKass pPOJIb B YKU3HEICATCIbHOCTH OpraHu3Ma
yenoBeka. orocunres. OpykTo3a Kak U30MEP IITHOKO3bI.

Jucaxapunpl: caxapo3a, MajbTo3a. BoccCTaHaBiIMBAWOIIME W  HEBOCCTAHABIIMBAIOIIUE
):[Hcaxapnz[bl. FI/IZ[pOJII/I?; I[I/ICEIXB,pI/II[OB. HaXO)KI[eHI/Ie B HpI/IpOHe )41 HpI/IMCHeHI/IC.
[Tonucaxapuapl: Kpaxmaj, TJIMKOTeH W Ieunoiio3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmana,
[JIMKOTEHA M LEJUTr0JI03bl. DU3MUECKHE CBOWCTBA Kpaxmana M UEJUIK0JI03bl. XUMUYECKUE
CBOMCTBa KpaxMmajia: THAPOJIN3, Ka4eCTBEHHAs pEakius C HOJOM. XHMHYECKHE CBOWCTBA
[EJUTIONO3BL: THUAPOIN3, TMOoJlydeHue d(GUpoB Meuoio3bl. [loHSATHE 00 WCKYyCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK)

OK 01
OK 02
OK 04

Tema 5.4.
DOHU3HKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOIOCOIePKAIIIX
OpraHUYECKUX
COCTUHEHUN

Conep:xxanue yueOHOro MaTepuaJia

IIpakTH4yecKkne 3aHATHSA

[Ipaktnueckas pabora NelO. «HomeHkmaTtypa KHCIOPOAOCOACPKANIUX OPraHUYECKUX
COCIMHECHUI.

TpuBuanpHas U MEXIyHapOJHas HOMEHKJIATYpa, XUMHUUYECKHE CBOMCTBA, CIIOCOOBI MOIYYEHHS
CIUPTOB U (EHOJIOB, KapOOHOBBIX KHUCIOT U 3(PHUPOB, ANbJICTUIOB U KeTOHOB. CocTaBieHHE
CXEM peakluil (B TOM YHUCIIE MO MPEAJI0KEHHBIM [IETI0YKaM MPEBPALLEHHI), XapaKTepU3YIOLIINX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALMX OPraHUUYECKUX COEIMHEHUM

ITpaktnyeckas pabora Nell. «Xumuueckue u uznyeckre CBOWCTBA KHUCIOPOAOCOIEPKALIMX
OpPraHUYECKUX COEAUHEHUS».

IIpoBenenue, HaOIIOAEHHWE W ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KaueCTBEHHBIE PEaKIMU OJHOATOMHBIX CHUPTOB (OKHCIIeHHE ATaHoia okcuaom wmeau (II)),
MHOTI'0QTOMHBIX CHUPTOB (B3aUMOAEHCTBUE TiuliepuHa ¢ rugpokcuaom meau (11)), anprernnos
(okHcIIeHHMEe aMMHUAaYHBIM pacTBopoM okcuga cepebpa(l) u  ruapokcumpom memu  (ID),
B3aMMO/JIEHCTBHE Kpaxmalla C HOJIOM), U3yUEeHHE CBOMCTB pacTBOPa YKCYCHON KUCIIOTHI.
[IpakTHyeckoe  NpPUMEHEHWE  OSTWICHIJIMKOJS,  TiuiepuHa, ¢eHona.  llpumeHeHue
dopmanpaeruna, aneraibIeruja, yKCyCHoOM KUcioThl. Pemenne sKkcnepMMeHTalIbHBIX 3aj1a4 110
M3YYEHHUIO (PH3UKO-XMMHUYECKHUX CBOMCTB KHCIOPOAOCOASPKAIINX OPTaHUUECKUX COCTUHEHUI

OK 01
OK 02
OK 04

Pa3nen 6. AzoTocoaep:xaniue OpraHun4ecKue CoeJuHEeHNs

Tema 6.1.

Conep:kanue y4e0HOIro0 MaTepuaa

OK 01
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AMUHEL.
AMHUHOKHUCIIOTEL.
benkn

AMMHBI: METUJIAMUH — MPOCTEHIINI MpeACTaBUTEIh AMUHOB: COCTaB, XUMUYECKOE CTPOECHHUE,
(dbU3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMHHOKHCIOTBI Kak aM(OTepHbIE OpraHUYecKhe coeAnHCHHs. DU3NYECKue U XUMUYECKUE
CBOIMCTBa aMHMHOKHCJIOT (Ha TpuMepe TIHIMHA). buosormueckoe 3HaYeHHWE aMHUHOKHUCIIOT.
IlenTuael.

benku xak mpupomneie monuMepsl. [lepBuuHas, BTOpUYHAS M TPEeTUYHAs CTPYKTypa OCIIKOB.
XHMHYECKHUE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpaIlisl, KAYSCTBEHHBIE PEAKIIMU Ha OCIIKU

IIpakTnyeckune 3aHATHS

[IpakTnueckas padbora Nel2. «CBoiicTBa a30TOCOAEPKAIINX OPIraHUYECKUX COETUHEHUIY.
dusznueckue M XUMHUYECKHE CBOWCTBA aMHMHOB (pEakUUH C KUCIOTaMH U TOPEHUs) H
aMHHOKHCIIOT (Ha mpumMepe riumuHa). Habnronenue u onrcanue JeMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalnus OeJIKOB IPH HarpEeBaHMH, [IBETHBIE PeaKluu OeIKOoB

OK 02
OK 04

Pa3pnen 7. BEICOKOMOJIEKYJISIPHBIE COCAUHEHHS

Tema 7.1.
[ImacTmaccer.
Kayuyku. Bonokna

Conep:kaHue y4e0HOI0 MaTepuaja

IIpakTnyeckune 3aHATHSA

N (NN

[Tpaktuyeckas pabora Nel3. «CuHTe3, aHanM3 W KiIacCHU(UKALKsS BBICOKOMOJEKYIISPHBIX
COETUHEHUI

OCHOBHbBIE TOHATHS XHMHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHMN: MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALUH, CPEHssI MoJeKyJsipHas Macca. OCHOBHBIE
METO/]Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIHS U MTOJIMKOHIEHCALINS.
O3HakoMJIeHHE ¢ 00pa3liaMu NPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KayuyyKOB:
IUIacTMacChl (TOJIMATHIICH, MOJUIPONUIICH, TOTMBUHIWIXJIOPUI, TOTUCTUPOI); HATYPAIbHBIA U
CHUHTETHUYeCKHEe Kaydyku (OyTaaueHOBBIN, XJIOPONPEHOBBIM W W30IPEHOBBIN); BOJIOKHA
(HaTypanpHblE (XJIONOK, IIEPCTh, IWIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
CUHTETHYECKHE (KalpOH M JIABCAH)

IIpaktnueckass pabora Nel4. «l'eHeTmueckass CBA3b MEXKAY KilacCaMM OPraHMYECKUX
COCTUHEHUIY.

Pemenne nenouek npeBpalleHUH Ha T€HETHMUYECKYIO CBS3b MEXJy KJIaccaMu OpPraHHYeCKUX
COCIMHEHHI C COCTaBJICHUEM Ha3BAHMI OPraHWYECKUX COCJUHEHUN 10 TPUBHAIBHOW WIIH
MEXKIYHAPOAHOM CHUCTEMAaTUYECKOM HOMEHKiarype. PemeHue pacueTHbIX 3aJad 1o
YpaBHEHUSM PEAKIMI C yJaCTUEM OPraHUYECKHUX BEUIECTB

OK 01
OK 02
OK 04

[IK 6.1.

ITpodeccHOHAIBLHO OPHEHTHPOBAHHOE COIepKaHMe (Colep/KaHMe PUKIATHOTO MOXYJIst)®

48

Pa3znen 8. Xumus B GLITy H l'[pOI/I3BOI[CTBeHHOﬁ HCATCJIBbHOCTH Y€JI0BCKA

12

OK 01

25



Tema 8.1. Coaep:xaHue y4eOHOro MaTepuaJia 6 OK 02

Opranundeckue BeliecTBa| [IpaBuna 3KOJOTHYECKH ILIENECOOOPA3HOro MOBEAECHHS B OBITY M TPYIOBOM JEATENLHOCTH B OK 04
B OKH3HENCSTENBHOCTH| LEIAX COXPAHEHHMS CBOErO 3I0POBbS M OKPYKAIOLIEH IIPUPOIHOI Cpefibl, OIACHOCThH OK 07
YeNI0BEKa. BO3JIEWCTBHSA HAa JKUBBIE OPraHM3Mbl OPraHMYECKMX BEINECTB OTIENBHBIX  KIACCOB IIK 6.1.
[Ipou3BOCTBO | (YIJ1eBOJIOPOIBI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE IIPOU3BOAHBIE, AlbAETHABI M p.),

NpPUMEHEHHE TOKA3aTelNb TPEAETHHO JOMYCTUMON KOHIIEHTPALMHI 1 €70 MCIIOIb30BaHHE.

OpraHWYecKHX BemecTB| bruoopranuyeckue coenunenus. [[puMeHenne u OUOIOrHYECKas POIlb yriaeBoaoB. OKUCIEHNE 4

B IPOMBILLIEHHOCTH YIJIEBOJIOB — MCTOYHMK DHEPIHH XKUBBIX OpraHu3MoB. O6J1acTH NPUMEHEHHS aMHHOKHCIIOT.

[IpeBpaienus 6e1KoB NUIIK B opranu3Me. buonornyeckue ¢pyHkiuu 6eakoB. buonornyeckue
GyHKIUY )KUpoB. Posib opraHndeckoil XUMUY B PEIICHUH MPOOIIEM IMUIIEBON 0€30acHOCTH.
HyxknenHnoBble KUCHIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTuaA0B. CocTaB HyKJIEMHOBBIX
kucyoT (JHK, PHK). Poibs HyKJII€MHOBBIX KUCIIOT B JKU3HEACSITEIHLHOCTH OPTraHU3MOB
I[MpakTnyeckue 3aHATHA

[Ipaktnueckas pabora Nel5. «IIpow3BOACTBO M TPHMEHEHHUE OPTaHUYECKUX BEIIECTB B
IMPOMBIINIJICHHOCTH)).

[IpousBoacTBo MeraHoia, nepepadoTka HePTH. [TonuITHIIEH KaKk KpYyTHOTOHHAKHBIM MPOTYKT
XUMUYECKOro IIpousBoAcTBa. [Ipumenenue stuneHa. 1Ipou3BoacTBO U IpUMEHEHNE KayyyKa U 2
pe3unbl. CHHTETHYECKHE U MCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHue, cBoiicTBa. [IpakTuueckoe
HUCIIOIb30BaHKue BOJOKOH. CHHTETHYECKUE ILIEHKU: H30Jiud U1l IIpoBOJOB, M€M6paHBI JJIA
OIIPECHEHHMSI BOJbI, 3allIUTHBIC MJIEHKU JJIsi aBTOMOOWUJIEH, TUIaCThIpU, XUPYPTrUUYECKHE MOBSI3KH.
Hosbie TexHonoruu ,Z[B.JIBHGfIH.IGI‘O COBCPHICHCTBOBAHUS NTOJUMCPHBIX MATCPHUAJTIOB

Tema 8.2. Coaep:xanue y4eGHOro MaTepuaJia 6 OK 01
Xumuieckue Ponp xumum B oOecrniedeHHH HKOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBON 0e30IMacHOCTH, OK 02
TEXHOJIOTHHN pa3BUTUM  MEOUIIMHBI, CO3JAaHMM HOBBIX MaTepuasioB (B 3aBUCUMOCTH OT BHJA OK 04
B TIOBCETHEBHOM | 11p0(heccHOHANBHOI IeSATeIBHOCTH), HOBBIX HCTOUHHKOB SHEPTHH (aIbTEPHATHBHBIC HCTOUHHKH 2 OK 07
u po(heCCHOHATBLHOM sHeprum). [loHATHE O HaydyHBIX METOJaxX TIO3HAHMS BEIIECTB W XUMHUYECKHX PEaKIIHil. [IK 6.1.

ACATCIILHOCTH HCIIOBEKA | [[pencTaBieHuss 00 OOIIMX HAayYHBIX NPHHIMIIAX MPOMBIIICHHOTO MOJYYEHHUS BaKHEHIINX

> B pamkax uacoB [TOC MOryT ObITh MPOBEIEHBI WHTErPUPOBAHHBIC 3AHATHS C YYETOM COJECPXKATEIBHBIX MEXIPEAMETHBIX CBS3€i MO IBYM M Goliee 00Ieo0pa3oBaTelbHBIM
JIICIUTIIIMHAM:

Odusnka: marepusi, JHEPTHsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOI, PaJANOAKTHBHOCTh, MOJIEKYJIa, SHEPTEeTUUECKHH YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (pU3NUECKHe BETUUUHBI U SIMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opranusM, ouocdepa, IKOCHCTEMa, OOMEH BELIECTB B OpraHM3Me, (pOTOCHHTE3, MaKpO- U MHKPOIJIEMEHTHI, BUTAMUHBI, OMOJIOTHYECKH aKTHBHBIC BELIECTBA
(6enxm, yrieBoabl, KUPHI, PEPMEHTHI).

I'eorpadusi: MEUHEpABI, FOPHBIE TIOPOABL, TOJIE3HBIE UCKOMAEMBIE, TOIUTUBO, PECYPCHI.
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BEIIECTB (Ha MpuMepax MpOU3BOJICTBA AMMHUAKa, CEPHOM KHCIOThI, METAHOJIA).

YenoBek B MUpE BELIECTB, MATEPHUATIOB U XUMUYECKUX PEAKLHN: XUMHUA U 3I0POBbE YEIOBEKa:
npaBuia ©O€30IacHOTO MCIOJIb30BAaHUs JIEKAPCTBEHHBIX MPENaparoB, OBITOBOW XUMHHU B
ITOBCETHEBHOM JKM3HU. bBITOBAask XUMHYECKAsi TPAMOTHOCTh

IIpakTH4yeckue 3aHATHSA

[Tpaktuueckas pabora Nel6. «IIpumeHeHHE XMMHUYECKUX BEIIECTB M TEXHOJOTHH C y4eTOM
Oyyiei mpodecCuoOHABHON NeATETLHOCTI.

Pemenne keiic-3aia4 mo Temam: MHILNEBbIE MPOIYKThI, OCHOBHI PAIMOHATBLHOTO IUTAHUS,
Ba)KHEHIIIHE CTPOUTCIIBHBIC W  KOHCTPYKLOHMOHHBIC MaTCpUalbl, CEIILCKOXO3SIMCTBEHHOE

MPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHKa, MaTepuajbl JUIs JIEKTPOHHKH, HaAaHOMAaTEepHAaIbl, 4

TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKH HHEPTUH, OPTaHWYECKHE W MHUHEpAIbHBIC YAOOpPEHHS,

JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparhl, ObITOBast XUMHUsI, MaTEpUaIbl U3 UCKYCCTBEHHBIX

Y CHHTETHYECKHX BOJIOKOH.

3ammra: IlpencraBneHue pes3ynbTaTOB peLIeHHMA Kelc-3a7ad B (opMe MHHHU-AOKIAIA

(rormyckaeTcst MCIoNIb30BaHue rpa)MuecKUX U MPE3CHTAIIMOHHBIX MaTePHAaJIOB)
Pa3nen 9. UccienoBanue M XUMHYeCKHH aHAIHN3 00beKTOB Ouochepnl u TexHOChepbI
Pasgen 9.1.° MccaenoBanme M XUMHYECKHMH aHaIM3 00beKTOB Ouocepbl (1 YKPYNMHEHHBIX TPy 36
cnennaabHocrei/ mpogeccuii:  19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajabHocTu 43.02.16))
Tema 9.1.1. Conep:xanue yueOHOro MaTepuaJa 8 OK 01
OcHOBBI  JTabOpaTOPHOM JIaGopaTopHbIe 3aHATHS IIK 6.1.
TIpaKTHKH Bl Ta6oparopras pa6ota Ne9.1.1 «OCHOBBI 1aGOPATOPHOIT IPAKTUKID.
MpO(heCCHOHATBHBIX JlaGopaTtopHasi mocyaa M XUMHUUYECKHe peakTuBbl. OCHOBHBIE J1a0OpPaTOpHBIE OIEpAIHH. 2
niabopaTopusx JlabopaTroproe oGopynoBanue. TexHuka Oe30macHOCTH W TpaBWia paboOThl (ITOBEICHUS) B

naboparopun

IIpakTHyeckue 3aHATHA

[Ipaktrueckas padora Nel7.1.1 «OkcmepuMeHTabHAsE XUMHsSI: PAacueThl, aHAINU3 JAHHBIX

IIPEJICTAaBICHUE PE3YJIbTATOBY. 6

BoinonHeHne THMOBBIX pacyeToB IO TEMAaTHKE HSKCIEPUMEHTa (BBIXOJ NPOAYKTa peakluu,
Macca HaBeckd, oObeM pactBopurens). OOpaOoTka JMaHHBIX, aHAJIW3 M OIEHKa HX
JIOCTOBEPHOCTH  (BBIYMCIIGHHE  CPEIHEr0o  3HAUYEHHs  SKCIEPUMEHTAJIbHBIX  JIAaHHBIX,

¢ O6pasoBaTeIbHas OPraHU3aIMs BEIOUPAET OQUH MOMYJIh (pasaen 9.1 win 9.2) n3 npemnoxkennsx B cootBerctBun ¢ ®I'OC peanmsyemoii npodeccun/cnenmansroctu CI10.
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norpemHoctr). [IpeacraBneHne pe3ynbTaTOB AKCIEPUMEHTA B pa3iuyHON (dopme (Tadnuia,
rpaduk, OT4ET, JOKIJIAJI, TPE3CHTAIINS)

Tema 9.1.2.
XUMHAYECKUH
po0 BOJIBI

aHaJInu3

Conep:xanue y4eOHOro MaTepuasa

Knaccugukarus npo6 BoJbl IO BUAY U Ha3HAUEHUIO, UCXO/S U3 €€ XUMHUYECKOTO COCTaBa.
OpraHonenTuyeckue CBOICcTBa (3amax, MPO3PayHOCTh, ILBETHOCTb, MYTHOCTb) BOJIBI.
KucnotrHocts n menoynocts Boasl. pH cpensl u MeTonsl ee onpenenacHus. JKecTKoCTh BOIbI U
MeTo1bl ee onpezeneHus. CylHOCTh METO/1a TUTPOBAHUS.

Bunsl )kecTkoCTH BOJIBI (BpeMEHHAs U OCTOsIHHAS ). JKeCTKOCTh BO/IbI KaK MPUYKHA BBINAICHUS
0CaJIKOB WJIX 00Pa30BaHUs COJICOTIOKEHNHN, UIMEIOIIUX MECTO B OBITY M Ha IPOU3BOICTBE.
CocTaB cosell, BBI3BIBAIOIIMUX JKECTKOCTb BOJIbl. XHUMHUYECKHE IIPOLECCHI, YCTpPaHSIOLIUE
KECTKOCTh BOJABl. YpaBHEHUS XUMHUYECKMX pEaKIHi, WUIIOCTPUPYIOIIUX IMPOIECCHI,
MPOUCXOAIINE IPU YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU U
XUMHYECKUMHU criocobamu. CriocoObl yCTpaHEHUs IOCTOSIHHOM KECTKOCTH

IIpakTnyeckne 3aHATHA

[TpakTrueckas padota Nel7.1.2 «KoHmeHTpamusi pacCTBOPOBY.

CriocoObl BBIpa)KEHHS KOHIIEHTPAIIMK PAacTBOPOB: MaccoBasi JIOJIi PAaCTBOPEHHOTO BEIIECTBA,
MONIIpHasT M  MOJIsJIbHAas  KOHILEHTpauuu. Tutp pactBopa. Pemenue  mnpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HA pacueT KOHIICHTPALIUN 3arpsS3HSIONINX BEIIECTB
1 X CpaBHEHHE C MPEJIENbHO JonycTUMbIMH KoHueHTpauusmu (ITAK)

JlabopaTopHbIe 3aHATHS

Jlaboparopnas padota Ne9.1.2 «MccnenoBanne XUMHYECKOTO COCTaBa IPOO BOIBI».
JlabopaTopHnast pabota Ha BEIOOD:

1. JTaboparophas pad6ota Ne9.1.2.1 «OuuncTka BoJbI OT 3arps3HeHHi». Mcnoab30BaHne METOI0B
(GbuUIBTPOBaHUS U aICOPOLIMK TSI OTACIICHHS 3arpsi3HEHHUIN B HCCIIeyeMoi pooe Bobl. Bridbop
METO/Ia OYMCTKHU B 3aBUCHMOCTH OT BUJa 3arpsi3HeHus. CpaBHeHHE Y3PGEKTUBHOCTH Pa3TUIHBIX
METOJIOB OYHMCTKH BOJbl B Pa3HbIX YyCIOBUSX (B JlabopaTOpuH, B JOMAIIHHX M IOJIEBBIX
YCIIOBUSX).

2. JTaboparopnas pabora Ne9.1.2.2 «Onpenenenne pH Bozbl 1 ee KUCIOTHOCTHY. OnpeneneHue
pH cpeapl ¢ TOMOIIBIO YHHUBEPCAIILHOTO WHIWKATOpa. VICTONb30BaHWE TUTPOBAHUS JUIS
ompeneneHus: KUCIOTHOCTH. OrnpeaeseHne oO0IIe KUCIOTHOCTH BOJBI, pacueT CBOOOHOM
kucnotHocTr. Omnpenenenne oOmel u cBobomgHoW mmienouHoctd. CocTaBlieHUE YpaBHEHHM
peakuui, MPOTEKAIIIUX TMPH ONPENEICHUH KUCIOTHOCTH/ MIENIOYHOCTH MPOO  BOIBL
YcTaHoBIEHHE CITOCOOOB MCIOJB30BaHHUsl MCCIEAOBAHHBIX P00 BOJABI B JKU3HEICSATEILHOCTH

OK 01
OK 02
OK 07
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YeJIOBEKa, HA OCHOBE IMOJYYEHHBIX JaHHBIX O COCTaBe.

3. JlabopatopHas pabora Ne9.1.2.3 «OmnpeneneHne >KECTKOCTH BOJBI M CIIOCOOBI €€
YCTpaHEHUS.

Crioco0Obl ycTpaHEeHHs BCEX BUIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemienue skcniepuMeHTanbHOM 3a7a4d Ha BBISBICHHE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH
BOJIbl. OIlEHKA BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIHUX YCIOBHUSIX

Tema 9.1.3.
XUMUYeCKUH
KadecTBa
MMUTAHUS

KOHTPOJIb
IIPOIYKTOB

Conep:xxaHue y4eOHOro MaTepuasa

KauecTBeHHBI XMMHYECKHI COCTaB MPOAYKTOB MuTaHus. BemiectBa, danbcuduiupyronme
MPOMYKTHl THTAHWS, W BEIIECTBA, 3arpsA3HAIONIME MPOAYKTH muTaHus. OmnpenerncHue
3arpsA3HSIOIMX XUMHUYECKUX BEIIECTB B MPOAYKTaX MHUTAHUS, OMNPEJEICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE MPOJIYKTOB NMUTAHMUS.

IIpakTnyeckune 3aHATHA

[Tpaktrueckas pabora Nel7.1.3 «OpraHnueckue W HEOPTaHMYECKUE BEIIECTBA, BXOJISIINC B
COCTaB MPOIYKTOB MTUTAHUS.

Omnpenenenue cocraBa ONIIO Ha CcOAepXaHHE MaKpo M MHUKpPOdJeMeHTOB. M3yueHue
IIPEJUIOKEHHBIX TpernojaBareneM ONroJ Ha MpeaIMeT XMMHYECKOTO COCTaBa, OIpE/eTICHHE
JI0JIeH OT CyTOYHOM HOPMBI MaKpO U MHUKPOAJIIEMEHTOB B YKa3aHHOM OJIrojie.

Perienre mpakTUKO-OPUEHTUPOBAHHBIX 3a]1a4 110 KYJIMHAPHOU TEMATHUKE Pa3IMYHbIX TUIIOB

JlaGopaTtopHble 3aHATHSA

Jlabopartopnast pa6ota Ne9.1.3 «MccnenqoBanne XMMHUYECKOTO COCTaBa MPOIYKTOB TUTAHUSD).
JlaGopatopHast paboTa Ha BBIOOD:

1. JlabopatopHas pabora Ne9.1.3.1 «OOHapyXeHHE HHUTPATOB B MPOAYKTaX ITUTAHUD».
I/ICCHGI[OBaHI/IC MaTCpraJIOB TIOJYKOJIUMYCCTBCHHBIM MCETOAOM OIPCACIICHHUA HUTPATOB C
UCTIONb30BaHUuEM JU(eHIIaMIHa (KOPHEIUIObI OBOIICH, JUCThS MW KOYEPHDKKA KaIyCTHl,
0Bl (PPYKTOB). AHAIM3 YPOBHS 3arps3HEHUS] HUTPATaMH 10 MHTEHCUBHOCTH OKpaIlMBaHHUS
MPOAYKTOB PEAKIIHH.

2. Jlaboparopnas pabora Ne9.1.3.2 «MccnemoBaHue NPOAYKTOB MUTAHUS HA HAIUYHE
yIaeBoZoBy». lccnenoBaHne MOJIOYHBIX MPOAYKTOB Ha Hanmndue Kpaxmana. MccnemoBaHme
NPOAYKTOB Ha HAJIUYUEC I''TFOKO3EI

OK 01
OK 02
OK 07

IIK 6.1.

Tema 9.1.4.
XUMUYECKUI
po0 MOYBBI

aHaJIu3

Conep:kaHue y4eOHOIro MaTepuaJia

Knaccupukanus mnodyB 1o BHIY M HA3HAUYEHUIO, MCXOAS M3 XUMMUYECKOIO COCTaBa.
Wnentudukanus npoObl MOYBBI MO €€ XUMHYECKOMY COCTaBy, OIMCAaHHE BO3MOXKHOCTEH ee
npuMeHeHusa. TpeOoBaHMS K KauyecTBY IIOYBBI DPA3JIMYHOrO HasHaueHus. OnucaHue

OK 01
OK 02
OK 07
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0COOEHHOCTEH UCITOJIb30BaHUS IIOYB B 3aBUCUMOCTH OT THIIOB, CITOCOOBI yIydqlieHusd Ka4eCTBa
II0YB B 3aBUCHMMOCTHU OT Ha3HAUCHUSI.

A 9
O01acT  NCTOJAB30BAHT  OPTAHNYCCKUX yAOOPCHNN B 3aBUCHUMOCTH  OT KadICCTBCHHOTO
PAKTHIECCKHUE 3AHATUHA

[Ipaktuueckass pabora Nel7.1.4. «CocraB, Ha3HayeHHE U MPUMEHEHHE MUHEPAIBHBIX
yI10OpEeHU».

O6mactu HazHayeHUs1 (MPUMEHEHUs) MOYBBI, UCXOAS U3 KAYECTBEHHOTO W KOJWYECTBEHHOTO
cocTtaBa. AHaNIM3 HOPMATHBHOW JOKYMEHTAlMu. Poilb HEOpraHWYECKUX BEIIECTB B KauecTBE
MUHEPATBHBIX yA0OpeHUH, yimydmuTesned mouBbl. COCTaB MHHEPAIBHBIX YIOOPCHHH W WX
MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa TMOYBHI M €€ Pa3HOBUIHOCTU. B3auMocCBs3b cocTaBa
YI0OpEHUH M MX BJIMSIHHSI HA BETC€TATHBHBIC CBOWCTBA U TUIOJOHONICHUE PACTCHHM

JlaGopaTopHble 3aHATHSA

Jlaboparopnas padota Ne9.1.4 «MccnenoBanue XMMHUYECKOTO COCTaBa Mpoo MOYBBDY.
Jlaboparopuas paboTa Ha BEIOOD:

1. JlabopatopHast pabora Ne9.1.4.1 «OOHapy)eHUE HEOPTaHHMYECKUX TMpUMEced B MpoOax».
[TpuroroBneHue MpoObI MOYBHI ISl UCCIIEAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHMYECKIX
3arpsisHeHuil. OOHapyXeHHe XJIOpHA- U CcylbdaT-uoHOB B mpobe mouBbel. CocTaBieHHE
ypaBHEHU peakiuii oOHapyxkenus. CpaBHEHHE MOJYUYEHHBIX MOKa3zaTejaed ¢ HOPMATHUBHBIMHU
(cipaBOYHBIMH) 3HAYCHUSMH.

2. JlabGopatopnass pabora Ne9.1.4.2 «Omnpenenenne pH BOAHON BBITSDKKH IIOYBBI, €€
KHCIIOTHOCTH U INENOYHOCTH». VcciienmoBaHue BOJHBIX BBITSDKEK 0Opas3loB TOTOBBIX
MOYBEHHBIX CMeced (ansi pa3HeIX TUNOB pacteHuid). Omnpenenenue pH mouBsl ¢
UCIIONIb30BaHUWEM HWHAMKaTOopoB. OIleHKAa TUNOB TIOYB B MPEACTABICHHBIX 00pasuax
(cunpHOKMCIIAsA, KUcHasl, c1aboKucas, HeWTpajabHasl, LEN0YHAsl)

Tema 9.1.5.
UccnenoBanue 00bEKTOB
ouochepsl

Coaepxanue y4eOHOIro MaTepuasa

10

VY4eOHO-HCCae10BaTeIbCKUN MPOEKT B 00JAcCTH HCCaeAoBaHUS 00BEKTOB Omocheprl. O630p
TEM y‘ICGHO-I/ICCHeHOBaTCHLCKHX ITPOCKTOB. AJIFOpI/ITM BBITITIOJIHCHUS ITPOCKTA. OHpeI[eJIeHI/Ie
poOJIeMbI MCClIeIoBaHus. MeTOo bl TIOUCKa, aHAIM3a U 00pabOTKU MH(POPMAIIMH O MPOEKTE B
PAa3JIMYHBbIX HCTOYHHUKAX

HpaKTuqecxue 3aHATHUA

[Ipaktnueckas pabora Nel7.1.5. «MccnenoBanume o00OBeKTOB Omochepbl ¢ ydeTom

OK 01
OK 02
OK 04
OK 07
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npodecCHOHATLHOM HAMTPABICHHOCTH

O06ocHOBaHME aKTyaJTbHOCTH BHIOpaHHOU TeMbl. BrIsBIIeHHe TpoOiemMbl uccienoBanus. Beioop
00BEKTOB U METOJI0B HccienoBanus. [loctaHoBKka 1enei u 3aia4 uccnenoBanusd. OnpeneneHue
npojayKTa uccinenoBanus. OnpeesieHue STarmoB U COCTABICHUE TUIaHa UCCIICIOBAHUS.

3ammra npoekrta: [IperncraBieHue pe3yibTaTOB BBHIMOJIHEHUS Y4eOHO-HCCIEI0BATEIbCKIX
MIPOEKTOB (BBICTYIJICHUE C MPE3CHTAITUE)

JlabopaTopHble 3aHATHSA

JlaGopatopnast pabora Ne9.1.5 «HcciaenoBaHue MNpeasIoKEHHOT0O OOBEKTa Ha KHUCIOTHOCTb,

IETIOYHOCTh, XUMUYECKHI COCTaB (3arps3HUTENN, MAKPO- M MUKPOIJIIEMEHTHI )». 4
O06paboTtka pe3yibTaToB HccienoBaHus. OLeHKa KauecTBa UCCIEAYEeMOro 00beKTa, UCXOs U3
pe3yIbTaTOB XUMHUYECKOTO aHAJIN3a
Koncynbranun 18
IIpomexyTouHas aTTecTanys MO JUCHUILINHE (PK3aMEH) 6
Bcero 144
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3. YCJIOBUA PEAJIM3ALIUUN MPOI'PAMMBbI
OBIIEOBPA3OBATEJBLHOW IUCHUTIIMHBI

3.1. TpeOoBaHus K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 1o

Jlist peanu3anuy MporpaMMbl TUCIHUILIAHBI JTOJDKHBI OBITH MPEAYCMOTPEHBI
CJIETYIONTUE CTICIIMAILHBIE TIOMEICHUS: YICOHBI KAOMHET XUMUU H/WIIA y4eOHOM
XUMHUYECKOH J1ab0opaToOpHH.

D¢ GheKTUBHOCTh  MpenojaBaHusi  00IE00pa30BaATENbHON  AUCIUTLIUHBI
«XuMUS» 3aBUCUT OT HAIMYUS COOTBETCTBYIOIIETO MaTEPHAIBHO-TEXHHYECKOTO
OCHAILIEHUA. DTO OOBSACHAETCS OCOOCHHOCTSMU JUCUUIUIMHBI, B TIEPBYIO OUepeb,
e€ DOKCIEPUMEHTAIBHBIM XapaKTepoM, IITUPOKHM CIIEKTPOM TIPUMECHEHHUS W
MPAaKTUYECKOM  3HAYUMOCThbIO. PexkoMeHayemMoe  MaTepuaIbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETA XUMHM M XUMHUYECKOM JIabopaTopuM  BKJIKOYAET:
CHEUUAIM3UPOBAHHYI0O MeOelb M  CHCTEMbl XPAHEHHUs, TEXHUYECKUE U
AJIIEKTPOHHBIE CpeAcTBa OOYYEHHMs, JIEMOHCTpPAIMOHHBbIE YYEOHO-HATJIsAIHbIC
nocoousi, JAEMOHCTpAIlMOHHOE O0OpyJ0BaHME U MpUOOpHI, J1abOpaTOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHUe, Ja0OPaTOPHYI0 XUMHUYECKYIO MOCYay, MOJEIH
(oObeMHBICE W TUIOCKHE), HaATypaJibHble OOBEKTHI (KOJUICKIIUH, XHUMHUYECKHE

pEaKkTUBbI), 000PYI0BaHUE JIAOOPAHTCKOM.

CnennajJn3upoBaHHas Medesib U CHCTeMbl XpPaHEHUs

1 | Cron naGopaTOpHBIN JEMOHCTPAIIMOHHBIN (C 3alIUTHBIM, XUMOCTOHKUM M TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJKOM W  OTBEIEHUEM  BOJbI, CAHTEXHHUKOM,
AIIEKTPUYECKUMH PO3ETKaMHU, aBTOMaTaMU aBapUUHOTO OTKIIOYEHHsI TOKa)

2 | Cron nabopaTopHbIi JeMOHCTPAIMOHHBIN C HAJICTPOHUKOH (C 3aIIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKHM MOKPBITHEM )

3 | Cron yueHuyeckwil J1aOOpaTOPHBIA, pETYIMPYEMbIi TO BBICOTE (C 3aIIUTHBIM,
XMUMOCTOMKHUM U TEPMOCTOMKHM MOKPBITUEM, PAKOBHUHOH, OOPTUKOM IO HapyKHOMY
Kparo, IOJBOJKOM H OTBEICHHEM BOJbI, U CAHTEXHUKOW)/CTON YYCHUUYECKHIA,
peryaupyeMblii 1o BbIcOTe (IpUOOpeTaeTcss TOJbKO IPH HAIWYMM CHELUATbHOTO
71a00PATOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECMBY 00yYaouuxcs)

4 | Cryn y4eHUYECKUH (no Koauyecmay o0yuarouuxcs)

9]

OrserymuTenb

6 | locka kmaccHas/PenbcoBasi cuctema ¢ KJIacCHOM W WHTEPAKTHUBHOW  JTOCKOU
(mporpammHOe oOecriedeHue, MPOEKTOp, KPEeIUIeHHs B KOMIUIEKTE)/MHTEPAKTUBHON
MaHeJ b0 (ITPOrpaMMHOE 00ECIIeYeHUE B KOMILJIEKTE)

7 | Crox ¢ simukaMu 711 XpaHEeHUst/ TYMOO# (pabouee mecmo npenodasameris)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
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Jocka npoOkoBasi/J{ocka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHHSI OKOH

11 | IlIxad BBITSHKHOM MAaHOPAMHBIN

12 | IlIxad nns XxpaHeHus: y4eOHBIX TOCOOUH

13 | AnTeuka yHUBEpcalibHas JJIsl OKa3aHUs IEPBOM MEIULIMHCKON MOMOIIU

Texuuuyeckue cpeacrsa

1 | MHOroyHKIIMOHATIBFHOE YCTPOUCTBO/TIPUHTEP

2 | IHTepaKTUBHBIA MPOrpaMMHO-AINAapaTHBI KOMIUIEKC MOOWIJIBHBIA WIIM CTallMOHAPHBIN
(mporpammHOe obecrieueHue, MpoeKTop, KperieHue B komiuiekre)/PenabcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM TOCKOHM (IIpOrpaMMHOE OOecredeHne, MpOeKTop, KPeIIieHne
B KOMILICKTE )/ MHTEPAKTUBHOM NaHENbI0 (IPOrpaMMHOE 00ECTICYCHHE B KOMITJIEKTE)

3 | IlepcoHasibHBI KOMIIBIOTEp C Tepudepueit/HoyTOyK (JIMIIEH3MOHHOE IPOrpaMMHOE
oOecrieueHne, 0Opa30BaTEIbHBII KOHTEHT M CHCTEMa 3allUThl OT BPEJIOHOCHOU
uHpOpManuu, TporpaMMHOe oOecniedueHne Uit nU(POBOM  ;maboparopuu, ¢
BO3MOYKHOCTBIO OHJIalfH-0IIPOCa)

DJIEKTPOHHBIE CPeCTBA 00yUeHUs
1 | DnektpoHHble cpenctBa oOyueHus/MIHTepakTuBHBIE 10coOMs/OHNIalH-KypCehl (1o

pazoenam pabouyetl npocpammol)

JleMoHCTpauMOHHBbIE YUeOHO-HATJISIHbIE TOCOOMSI

CrnoBapu, CIpaBOUYHUKH, SHIIUKIONENS (110 XUMUYECKUM HAYKAM)

KomniekT mopTpeToB BEJIMKUX XUMHUKOB

[TocoOust HATIAHOM DKCIIO3UIIUN

W

ITepuoanyeckas cucrema xuMudeckux emMeHToB .M. Menaeneena

Cnenuajn3npoBaHHasi Me0e/ib U CHCTeMbl XPaHEHHS LISl XUMHYeCKOi J1adopaTopuu

JlaGopaTopHBIii OCTPOBHOM CTON (ABYXCTOPOHHMM, C 3alIATHBIM, XHUMOCTOWKHUM U
TEPMOCTOUKUM TMOKPBITHEM, HAJACTOJIBEM, C MOJCBETKOW U JIEKTPUUECKUMH PO3ETKAMH,
TTOIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM)

Cryn 1a00opaTOpHBIHA, PETYIUPYEMBIii 110 BBICOTE

Ctoun 1abopaTOpHBINA IEMOHCTPAITMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHM U TEPMOCTONKUM
MOKPBITUEM,  pPAKOBHHOW, MOJBOJKOM W  OTBEIECHUEM  BOJbI, CAHTEXHHKOM,
AIIEKTPUYECKUMH PO3ETKaMHU, aBTOMaTaMU aBapUUHOTO OTKIIOYEHHsS TOKa)

Croun 1abopaTOpHBIN IEMOHCTPAIIMOHHBIN ¢ HAJICTPOUKOM (C 3alTUTHBIM, XUMOCTOUKHM U
TEPMOCTOMKUM MOKPBITHEM)

W

CtoJ ¢ SmMKaMu ISl XpaHeHHst/ TyMOOi

(o)

Kpecno oducnoe

|

Ornerymurens

JdeMoHcTpanMOHHOE 000PYI0BAHNME U MPUOOPHI I KAOMHETA U JIa0opaTopun

Becsl asiekTponnbie ¢ USB-niepexoHuKOM

CTOJUK OIBEMHBIN

IlenTpudyra nemMmoHcTpaIioHHas

[IITaTuB 1eMOHCTPALMOHHBIN

AnnapaT JJI1 IPOBCACHUA XUMHUYCCKUX peaKI_II/Iﬁ

Annapat Kunna

OBANOMETP

["openka yHHBepcaabHast

O [0 [QA(N|n |- |WIN|[—

[Tpubop i WUTIOCTPAIMM 3aBUCUMOCTU CKOPOCTH XUMHYECKHX PEAaKIUM OT YCIOBUMI
OKpY’Kalollen cpebl

Habop 151 351eKTposn3a 1eMOHCTPALMOHHBbII

[Tpubop /I OMBITOB MO XMUMHUU C DIEKTPUUESCKUM TOKOM (71a00paTOpHBIi)

[Tpubop /Ui OKUCIIEHHS CIUPTA HAJ MEHBIM KaTaJIu3aTOPOM

[TpuGop AJIs MOoTyUYSHHUS TAIOUI0AIKAHOB JICMOHCTPAIMOHHBIN
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14 | [Tpubop /i OJTyYeHHUsI PACTBOPUMBIX BEIIECTB B TBEPIOM BHJIE

15 | YcranoBka a1 GriibTpoBaHUs MO BAKYYMOM

16 | ITpubop 11 onpeiesieHus: COCTaBa BO3yXa

17 | 'a30aHanu3aTOp KUCIOPOJa U TOKCUYHBIX Ta30B ¢ HU(POBON MHAMKAIMEH MMOKa3aTesei

18 | [Tpubop /i WTIOCTPALIMH 3aKOHA COXPAaHEHHMsI MACcChl BEILIECTB

19 | YcraHoBKa i IEPErOHKHU BEIIECTB

20 | bapomeTp-anepoun

21 | Habop amst u3y4deHusi BOJOPOAHON YHEPTCTUKH

22 | pH-MeTps1 (Donoanumenvroe sapuamusroe 0bopydosanue)
JlaGopaTopHO-TexHoJI0rMYecKkoe 000py/I0BaHue A1 KAaOMHeTA U Ja00paToOpuu

1 | [Tpubop /Ui MOJNyYEHHUs TAIONI0AIKAHOB U CJIOKHBIX 2(DUpOB 1a00PaTOPHBII

2 | Konbonarpesareinb

3 | DnexTporauTka

4 | bans xoMOuHUpOBaHHas J1abopaTopHas

5 | Becsl 1 ChlIlyquX MaTepuaioB

6 | [Tpubop A moy4eHus ra3oB

7 | CnupToBKa JjabopaTtopHast

8 | MarnuTHas Memaika

9 | Mukpockon mu¢gpoBoii ¢ PYKOBOJICTBOM IOJIH30BATENS M TOCOOUEM JJIST YIAIITUXCS

10 | HaGop i1t YMCTKH ONTHKH

11 | Habop mocyasl 1151 peaKTHBOB

12 | HabGop mocypl ¥ IPHHAIISKHOCTEH JITIsl pabOThI C MAJIBIMH KOJIMYECTBAMH BEIIECTB

13 | Habop nmpuHaasIe:KHOCTEH 17151 MOHTaKa MPOCTEHIINX MPUOOPOB MO XUMHUHU

14 | HaGop mocyapl ¥ pUHAAJICKHOCTEN M3 TIponmieHa (MUKporabopaTopusi)

JlabopaTopHasi XumMu4ecKasi MOCy/ia JJisi KaOuHeTa u J1adopaTopuu

1 | KommiekT k016 1eMOHCTPAIIMOHHBIX

2 | Habop mpoOok pe3nHOBBIX

3 | Ilepexon CTEKJISIHHBIN

4 | IIpobupxka Bropra

5 | IIpoOupka NBYXKOJICHHAs

6 | CoeqMHUTEIND CTEKIIHHBIN

7 | 3axum BUHTOBOM

8 | 3axxum Mopa

9 | lllnaHr CuAMKOHOBBIM

10 | KOMIUIEKT CTEKIISIHHOM MOCY/IbI Ha HUTH(haX 1eMOHCTPAIIMOHHBIH

11 | Jlo3upyroriee ycTporcTBO (MEXaHUIECKOE)

12 | KommutekT usaenuii u3 kepaMuku, dapdopa u dasHca

13 | KommuiekT soxek GapdopoBbix

14 | KOMIUIEKT MEPHBIX KOJI0 MaJIOT0 00bemMa

15 | KoMmuiekT MepHBIX KOJIO

16 | KoMIUIeKT MEPHBIX IIMIMHAPOB MIACTUKOBBIX

17 | KoMIJIeKT MEPHBIX UIMHAPOB CTEKIISIHHBIX

18 | KOMIUIEKT BOPOHOK CTEKJISTHHBIX

19 | KoMIUIEKT TUIIETOK

20 | KOoMIUIeKT cTakaHOB IMJIACTUKOBBIX/CTEKIISIHHBIX

21 | KOoMIUIEKT cTakaHOB XMMHUYECKHUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JIJIsl B3BELIMBAHUSA

23 | KOMIUJIEKT CTYNOK C MECTUKAMHU

24 | Habop mmatenei

25 | Habop nuHI1IETOB
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26 | Habop ugamex Iletpu

27 | TpyOka cTekIssHHAS

28 | DKkcukarop

29 | Yama kpucraaau3aimoHHas

30 | Ilumie! TUTEITBHBIC

31 | Bropetka

32 | Ilpobupka

33 | banka moj peakTUBBI MTOJTUITUICHOBAS

34 | banka moja peakTUBBI CTEKIISTHHAS M3 TEMHOT'O CTEKJIa C MPUTEPTON MPOOKOiA

35 | Habop CKIISTHOK JUIsi paCTBOPOB PEAKTHBOB

36 | [1amouka cTekJIsTHHAS

37 | taTuB Ass 0poOUPOK

38 | KommiekT cpe/icTB Julsi MHANBUAYAJIbHOMN 3alUThI

39 | KoMIUIEKT TepMOMETPOB

40 | CymmibHas naHenb JUIsl IOCY bl

41 | GunbpTpoBanbHasg  OyMmara/GunbTpel  OyMaKHbIE  (OONOJHUMENbHOE — 8APUAMUBHOE
obopyodosanue)

Mopenu (o0beMHBIC U IVIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJICKIIHH, XHMHYEeCKHe
peaKkTHBbI) JJisl KaOMHeTa U JJa0opaToOpuu

Komrtext MozAeae KPpUCTAJUIMYCCKUX PCIICTOK

Mopenb MOJIeKYJIbl OeliKa

Habop ju1st MoJieTMpOBaHMS CTPOSHUSI HCOPTaHMYECKHUX BEIICCTB

Ha60p A MOACIMPOBAHHNA CTPOCHHU A OPraHNMYCCKUX BCHICCTB

HaGop U1 MoenupoBaHUs CTPOCHHUS. aTOMOB U MOJIEKYJT

Ha6op JJIA MOACIMPOBAHMSA 3JICKTPOHHOI'O CTPOCHMA aTOMOB

KoMmmitekT komteknuii

O A [N N | [ W[ |—

KoMmaekT XMMHYECKHX PCAKTHBOB

Ob6opynoBanue Ja00PAHTCKOM KAOMHETA XUMHUM

CroJ ¢ smMKaMu sl XpaHeHHst/ TyMOOi

Kpecno oduchHoe

Cton 1abopaTOPHBI MOCUHBIN

CYI_HI/IJ'IBHaH IaHCJIb JJIA IIOCYAbI

IIxad nist XxpaHeHUs: y9eOHBIX TOCOOMIT

Ikad 1t XpaHEHUsT XUMUYCCKUX PEaKTHBOB

IIxad mist XpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

DA [N N | ([W[N|—

[IIkad BHITSAKHON

\O

JlabopaHTckHii cTOI

—
e

Cryn n1abopaTopHBIH, PETyJIUPYEMBIi 10 BHICOTE

[S—
[S—

DJIEKTPUUYECKUI aKBAIUCTUILISITOP

—
[\

[xad cymmibHBINA

—
(O8]

Pe3uHoBBIE IEpUYaTKH

p—
AN

KoMIIeKT epiieii 1uist MbIThsI 1TaO0OPaTOPHON TOCYAbI

3.2. HupopmanuoHHoe obecredeHne peaju3annu NporpaMmmbl

Jnist  peanuzanuu  OpOrpaMMbl  JTUCHUIUIMHBI  OUOAMOTEUHBIN  GoOHA
0o0pa3oBaTeIbHON OpraHU3alMU JOJDKEH UMETh MEYaTHBIE W/WIM JJIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHbIE B KOMIUIEKTE C HUMH Yy4yeOHbIe TocoOus (mpu
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HAJIMYUK), JOMYIIEHHbIE K MCIOJIh30BAHUIO TPHU peaau3aiuu 00pa3oBaTeNbHbIX
nporpaMM CpeaHero MpodeCCHOHAIBHOrO 00pa3oBaHUs, pealn3yeMbIX Ha Oase
OCHOBHOTO 00ILEr0 00pa3oBaHus’.

[Ipun peanuzanuu OpOrpaMMbl JUCHUIUIMHBI BO3MOXKHO HCITOJIb30BAHUE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOIMYIICHHBIX K HCIIOJIB30BAHUIO TIPH

peanm3anyu 06pa30BaTENbHBIX IPOrPAMM CPEAHETO OOIIEr0 00pa3oBaHus’.

7 Tlpukas MunucrepctBa npocserenus Poccuiickoit Meneparmu ot 5 Hosaops 2024 r. N 769 «O6 yTBEpKACHUH
denepanpbHOro mepeuyHss y4yeOHWKOB, JOMYIICHHBIX K HCIOJIB30BAHMIO TIPH  PEAIM3AIHUH  HMMEIOLIUX
TOCY/IapPCTBEHHYIO aKKPEANUTALMIO 00pa30BaTEIbHBIX MPOTPAMM HAYAJIFHOTO OOIIIEro, OCHOBHOTO OOIIIETro, CPEIHETO
o0mero 0o0pa3oBaHUsI OPTaHU3ALMSIMHU, OCYIIECTBISIOIINMHE O0pPa30BaTEIbHYIO JEATEIBHOCTh, W YCTAHOBJICHUH
MIPE/ICIBHOTO CPOKa MCIIONb30BAHMS MCKIIIOUEHHBIX YYEOHHKOB M Pa3paOOTaHHBIX B KOMIUIEKTE C HUMH y4eOHBIX
nocobuii» (B akTyaspHO# penakunu). Ccbllka Ha yKa3aHHBIN NTpHKas akTyainbHa Ha 20.02.2025 .
¢ [Ipukas Munncrepcta npocsemenns Poccuiickoit ®eneparmu ot 18 mions 2024 . N 499 "O6 yTBepKIeHHH
(enepasbHOTO TEpEeYHS O3JIEKTPOHHBIX 00pPa30BaTENBHBIX PECYPCOB, JOMYMICHHBIX K HWCIOJB30BAHUIO MPHU
peanu3ali MMEIOMINX T'OCYAapCTBEHHYIO aKKPEIWTAlWIO O00pa3oBaTElbHBIX IPOrpaMM HAYaIbHOTO OOIIEero,
OCHOBHOT'O 00IIlero, CpeAHero odmiero odpazoBaHus» (B akTyalnbHOH penakimu). Cchlika Ha yKa3aHHBIH HpHUKa3
akTyanbHa Ha 20.02.2025 1.
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4. KOHTPOJIb M OHLEHKA PE3YJbBTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTpons u ouneHka pe3ylbTaTOB OCBOEHHS 00I11e00pa3oBaTesibHON

JUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIMIUIMHAPHBIE Pe3yJIbTaThl, HAPaBJICHHbIE
Ha (opMupoBaHHE OOMIMX U MPOPECCHOHAIBHBIX KOMIIETEHIMN IO pas3fenaMm |
TEMaM COJIep)KaHusl yueOHOTO MaTepHala.

Oomas/npodeccuonanbHas Pa3znen/Tema Tun oneHoYHBIX
KOMIIeTEeHIUsA MeponpusTHi

OK 01. Beibupath criocoOsr Tema 1.1-1.7
peleHus 3a1a4 Tema 2.1-2.3
npodecCHOHATBHOM Tema 3.1
HEITEILHOCTHU Tema 4.1
IIPUMEHUTENIBHO K pa3nuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1

Tema 7.1 TectupoBaHue

Tema 8.1, 8.2 YcTHbIN onpoc

Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Pemenue pacuéTHbIx 3a1au
OK 02. HUcmnonb3oBaTth Tema 1.2 HaOmronenue 3a xoqoM
COBPEMEHHBIE CPENICTBA Tema 1.4-1.7 BBITIOJTHEHUSI TPAKTUKO-
IIOMCKAa, aHaJIN3a U Tema 2.1, 2.2 OPUEHTHUPOBAHHBIX 3aJaHUN
uHTepnpeTauuu naGopmanum, | Tema 4.1, 4.2 IIpencraBnenue pe3ybTaToB
1 nH()OpPMAITMOHHBIC Tema 5.2-5.4 MPAKTUYECKUX U
TEXHOJIOTMH JUIs BeilosiHEeHUs: | Tema 6.1 n1a0opaTOpHBIX PaboT
3a1a4 mpodeccruoHanbpHOM Tema 7.1 [IpoBenenne XuMHUYECKOTO
NEeATEeILHOCTH Tema 8.1, 8.2 AKCIIEpPUMEHTA

Tema 9.1.2-9.1.5/9.2.2-9.2.5 | Beimonuenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D HeKTHBHO Tema 2.1,2.2 pabort 1o
B3aMMOJICHCTBOBAThL U Tema 41, 4.2 pasaciiaM IUCHUILIUHBL
paboTaTh B KOJIEKTHBE Tema 5.2-5.4 O1eHKa CaMOCTOSTENHLHO
KOMAaH/IE Tema 6.1 BBITIOJTHEHHBIX 3aIaHUH

Tema 7.1 3ammra yuyeOoHo-

Tema 8.1, 8.2 HCCIIEI0BATEIbCKOTO

Tema 9.1.5/9.2.5 MPOEKTA (C yUEeTOM
OK 07. ConeticTBOBaThH Tema 1.7 Oymymieit
COXPaHEHUIO OKpY Karollei Tema 2.3 npodeccuoHanbHOM
cpensl, pecypcocoepexennto, | Tema 5.1 JIeATETLHOCTH)
MIPUMEHSTH 3HaAHUS 00 Tema 8.1, 8.2 3amura peneHus Kenc-3aaad

W3MCHCHUY KJIMMAaTa,
MIPUHITUIIEI OEPEKITMBOTO
MIPOU3BOJICTBA, YPPEKTUBHO
JICUCTBOBATH B UYPE3BhIUANHBIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

CUTYaITUSIX
IIK 6.1. Ocy1iecTBaATH
pa3paboTKy ACCOPTUMEHTA

KYJIMHApHOM MU KOHIUTEPCKOMH
MIPOAYKIUH, PA3JIUYHBIX BUJIOB
MEHIO C Y4eTOM MOTPEeOHOCTEMH
pa3INnYHBIX KaTeropui

(c yaerom Oymymieit
npodeccuoHanbHOM
JIeATETLHOCTH)

Brinmonnenue 3aganuil
MMPOMEKYTOYHOU aTTECTALNKU
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norpedutenei, BUIOB U Gopm
00CITY)KUBaHUSI.
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