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1. MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOT'O ITPEJIMETA OYII.04. XUMMUSI
1.1. ObsacTh NPpUMEHEHHUs TPOTPAMMBI

Pabouass mporpamma yuyeOHOro mpenMera SBJISETCS YacThIO MPOrPaMMBI MOJATOTOBKHU
CIELMAIHNCTOB CpeiHero 38eHa B coorBeTcTBUM ¢ PI'OC cpennero obmiero oopasosanusi u PI'OC
no crneruanbHocTh (cnenuanbHocTsM) CITO 26.02.03 CynoBokaeHue.
1.2. MecTo y4eOHOro mpeamMera B CTPYKType NPOrpaMMbl NOATOTOBKH CIEIHAJHMCTOB
CpelHero 3BeHA: JMCLUUIUIMHA BXOJUT B 00IIeoOpa3oBaTeNbHasi MOATOTOBKA O0s3aTelbHbIC
y4eOHbIE IPEIMETHI.
1.3. Lesan u 3a1a4m y4eOHOro npeaMera — Tpe0OBaHUS K Pe3yJIbTATAM OCBOEHHSI Y4eOHOI 0
npeaMera

Cogepxanuie mporpaMMbl 00111e00pa30BaTeIbHON JUCIUILTUHBI « XUMHUSD) HAIIPaBICHO HA
JIOCTUKEHUE CIEAYIOLUX LeJlei:

- (dbopMUPOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK BAKHEHIIEH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, B OCHOBE KOTOpPOM JieXaT KIIIOYEBbIE IOHATHS,
¢dbyH1aMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYUIHOCTH JTOCTYIIHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE ¢ UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

— dbopMupoBaHHEe M pPa3BUTHE NPEICTABICHUNW O HAyYHBIX METOAAaX IO3HaHUs
BEIIECTB ¥ XUMHUECKUX PEAKINH, HEOOXOAUMBIX ISl IPHOOPETECHHUS YMEHHIH OPUEHTUPOBATHCS B
MHUpPE BEIIECTB M XHUMHUYECKUX SIBICHUH, MMEIOUIMX MECTO B MPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHH M CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOTI0ICHUEM MPaBUI 0€30MacHOro OOpaIIeHUs C
BELIECTBAMH.

3agauu AUCHMILINHBI:

1) chopMUpOBAaTh TMOHMMAHHE 3aKOHOMEPHOCTEH IMPOTCKAHWS  XUMHUYCCKHX
MIPOLIECCOB U SIBICHUH B OKpY’KaIOIIEH Cpelie, a TAaK)Ke UX CBA3b C LIETIOCTHON HayYHON KapTHUHOMN
MUpa U APYTUMHU €CTECTBEHHBIMU HayKaMH;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYIBl HEOPTaHUYECKUX M OPraHMYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX PpEaKLUMH, OOBSICHITb HUX CMBICI, HUHTEPIPETUPOBATDH
pE3yJIbTaThl XUMUYECKHUX 3KCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKU MPOBEICHUS MPOCTEUIIINX XUMHYECKUX
HKCIEPUMEHTAIBHBIX MCCIEIOBaHUN C CcOOMIOIeHUeM IMpaBui Oe30macHoro oOpalieHus ¢
BElIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HAXOJUTh, AHAIM3UPOBATH M MCIOIB30BaTh HHMOPMAIIHIO
XUMHUYECKOTO XapakTepa W3 pa3Iu4HbIX HMH(OPMAIMOHHBIX HCTOYHUKOB, BKJIOYas y4eOHYIO
JTUTEpaTypy, HayuyHbIe MyOIUKAIMU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUSI IPOTHO3MPOBATh MOCJIEICTBUS CBOEH AESITENBbHOCTH U
XUMHUYECKHX MPUPOAHBIX, OBITOBBIX U MPOM3BOJCTBEHHBIX MPOLIECCOB, YUUTHIBAsi BO3MOKHBIE
HKOJIOTMYECKUE U COLMANIbHbBIE BO3/1EHCTBHUS;

6) chopMUpOBaTh TOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHMH XUMHUYECKOW HAyKU U
TEXHOJOTHI N7 Pa3BUTHS COLMAIbHOM M MPOU3BOACTBEHHON c(ep ¢ yMEHHEM MPHUBOJIUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX c(hepax KU3HU.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHME MPOrpaMMbl Y4eOHOI0 npeamera:

Ounas popma odyuenusn

MaKkcHUMalbHOU yueOHOU Harpy3ku oOydatromierocst 36 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Kku oOydaromerocst 36 4acos;

CaMOCTOSTENIbHON paboThl o0ydaromierocs () 4acos.

Ocoboe 3HayeHue oOIeoOpa3oBaTeNbHAs JUCHMIUIMHA «XHUMHS» HUMEET IpH
dbopmupoBannn u pazputun OK 01; OK 02; OK 04; OK 07 mnpencraBieHHBIX B
aktyanusupoBaHHbIx I'OC CIIO no mpodeccun/cnenuaibHOCTH.
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OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTATHI 10/KHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCIIMTAHUSA:

TOTOBHOCTh K  TPYHdy, OCO3HaHHE LEHHOCTH
MacTepcTBa, TPy A0I00He;
TOTOBHOCTbH K AKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAJIbHOM HAIpaBIEHHOCTH,
CIIOCOOHOCThP ~ WMHULMHUPOBATh, IUIAHUPOBATh U
CaMOCTOSTENIbHO BBIIOJIHATh TAKYIO JEATEIbHOCTD;
MHTEpEC K pa3iudHbIM cdepaM mpodeccHoHaTbHOM
JESITEIbHOCTH.

MeranpeaMerHble pe3yJbTAaThl J0JLKHBI OTPAXKATh:

OBJaneHue

YHHBepCaAJbHBIMHU y4eOHBbIMH

NMO3HABATEJIbLHBIMH el CTBUSIMM:
a) 6a30BbIe JIOTHYECKHeE AeCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIu3UpOBaTh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh  CYNICCTBCHHBIM  MPH3HAK WK
OCHOBAaHMS ISl CPaBHEHUs, KilacCU(DUKAUK U
00001IeHHS;

ONpENENATh 1ENIU ACSITENbHOCTH, 33]JaBaTh TapaMeTPhl
Y KPUTEPUU UX JTOCTHIKEHHUS;

BBISIBIIAIT  3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM, OLEHUBATH PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE eCTBUS:

JucuMnInHapHble pe3y/bTaThl JOJLKHBI 0TPAKATh:

IIP6 01. chopMUPOBAHHOCTH TMPEACTABICHUN: O XUMHUYECKOMN
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpa, PpOJIU
XUMHH B TO3HAHUM SBJICHUH NPUPOIBL, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIbTYPHl JIMYHOCTH, €€ (YyHKIHOHAJIBLHOU
IPaMOTHOCTH, HEOOXOMMOM JIJIs pellIeHus MPAKTUYECKUX 3a7a4
U OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BiageHue cucTeMOW XMMMUYECKUX 3HAHHM, KoTopas
BKJIIOUAET:  OCHOBOIOJIATAIOIINME  TMOHATUS  (XMMHYECKUU
DIIEMEHT, aToOM, JJIEKTpOHHas o00oioYka artoma, s-, p-, d-
AIIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHHS, XMUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YriepoaHbIi
ckener, (QyHKUMOHAJNbHAs TpyIIa, paadkal, H30MepHs,
MU30MEPBI, TOMOJIOTUYECKUN PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJI- U a30TcoAepkalllie COEAMHEHHUs, OHWOJIOrMYecKu
aKTHBHBIE BellecTBa (YIJIEBOABI, XHUPBI, O€JIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KPHUCTAIJIMUECKasi PelIeTKa, TUIbl XUMHYECKHX

peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMUYECKHE, pEaKIUd HOHHOTO OOMeEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JACCOLMAIMs, OKHUCIWTENb, BOCCTAHOBUTENb, CKOPOCTH

XUMUYECKOW PEaKINH, XMUMHYECKOE PaBHOBECHUE), TEOPUU H
3aKOHBI (TE€OpUs XHMHUYECKOTO CTPOCHHSI OPraHUYeCKUX
Bemects  A.M. DbyrtnepoBa, Teopus 3IEKTPOIUTHYECKON
Jccoumranuu, nepuoanueckuid 3akon .M. MennaeneeBa, 3aKkoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA SI3BIK
XUMHH, (DAKTOJIOTHYECKHE CBEJEHHS O CBOMCTBaX, COCTaBe,




BJIAJICTh HABBIKAMHU y4eOHO-HCCIICOBATEILCKON U
MPOEKTHON JEATEIHbHOCTH, HAaBBIKAMH pa3peIICHUS
npo0Jem;

BBISIBIISITh  TPUYMHHO-CIICJICTBEHHBIC  CBS3M U
aKTyaJIM3UpPOBaTh 3aJlady, BBIABUTATh THUIIOTE3Yy €€
peILIeHHs, HAaXOAUTh apryMEHTBHI Ul J0Ka3aTeIbCTBa
CBOMX YTBEpXKICHHWH, 3aJaBaTh MapaMeTpbl H
KPUTEPHH PEUICHUS;

aHAJTM3UPOBATh NOJYYCHHBIC B XOJI€ PEIICHUS 3a]auu
pe3yNbTAaTHI, KPUTHYCCKH OIICHUBATH 170'¢
JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

YMETh TICPEHOCHTHh 3HAHHUS B II03HABATCIBHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH.

MOJIy4YeHUH U O€30MaCHOM HCIOJb30BAHMM  BaXXHEHIIUX
HEOPraHMYECKUX M OpPraHM4YecKMX BELIECTB B ObITY U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

ITP6 03. chopMUPOBAaHHOCTH YMEHUM BBHISBIISATH XapaKTEPHBIC
MPU3HAKK U B3aUMOCBSI3b HM3YUYCHHBIX TOHSITHH, NPUMEHSTH
COOTBETCTBYIOIINE TOHATHUS MPU OMMCAHUH CTPOSHUS U CBOWCTB
HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB U UX MPEBPALLCHUA;
BBISIBJISITH B3aMMOCBS3b XMMHMUYECKUX 3HAHUU C MOHATUAMU U
MPEACTABICHUSMU JPYTUX €CTEeCTBEHHOHAYYHBIX MTPEAMETOB;
IIP6 04. cdhopMUPOBAaHHOCTH, YMEHHIl  HCIOJIB30BaTh
HAaMMEHOBAHMS XUMUYECKHX COCIUHEHHH MEXIyHapOIHOTO
COI03a TEOPETUUYECKON U MPHUKIATHON XUMHH U TPUBHAJIbHBIC
Ha3BaHUs BAKHEUINUX BEIIECTB (STUJICH, alleTUJICH, TIUIEPHH,
denon, Gopmanbaerua, yKCycHas KHUCIOTa, TIUIMH, YrapHbIA
ra3, yriIeKUCJIbIA Ta3, aMMHUaK, TallleHas W3BECTh, HEralieHas
U3BECTh, MHUTHEBAs COJAa W JIPYTHX), COCTaBISATH (POPMYJIbI
HEOPraHWYeCKHMX ¢ OpPraHWYECKUX BEIIECTB, YPaBHECHUS
XUMUYECKUX PEAKIUN, OOBACHITH MX CMBICH; MOJTBEPKIAATh
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMH U 3aIUCSIMU YpaBHEHHI
XUMUYECKUX PEAKIUH;

NP6 0S. chopMHUPOBAHHOCTL yMEHUW  YCTaHABIMBAThH
MPUHAJIE)KHOCTh U3yUYE€HHBIX HEOPraHUYECKUX U OPTraHMYECKUX
BEIIIECTB K OMpENETIEHHBIM KJlaccaM M TPyMIaM COEIMHEHUH,

XapaKTepu3oBaTb HUX COCTaB U BaKHEUIIIHE CBOﬁCTBa;
OnpeaAcC/IsATb BUABI XUMHUYCCKUX CBs3EH (KOBaJ'IeHTHafl, HWOHHAas,
METAINIMYCCKasd, BOI[OpOI[Ha}I), THIIbI KpUCTATNINYICCKUX

PEIIETOK BEIIECTB; KJIacCu(UIMPOBATh XUMHUUECKHUE PEAKIUH;

I1P6 07. chpopMHpPOBaHHOCTh YMEHUHN MPOBOAUTH PACUETHI 11O
XUMHUYECKUM (popMysaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIUil C
UCTOJIb30BaHUEM (U3UUECKUX BEJIMYUH, XapaKTEePHU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE ~ yCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
MCIO0JIb30BAaTh CUCTEMHbIE XMMHUYECKUE 3HAHMS Uil NPUHATHUS




peH_IeHI/If/’I B KOHKPCTHBIX JKU3HCHHBIX CUTyallUdX, CBA3AHHBIX C
BCIICCTBAMH U UX IIPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEpIIpETALNH
uHpOpMaLUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

JINYHOCTHBIE pe3yJjabTaThl J10/I’KHBI OTPAKATH B YaCTH:
HEHHOCTU HAYYHOT'O IMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33pPEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU W OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
JIyajgore KyibTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;
COBEpILICHCTBOBAHUE SI3IKOBOM M  YUTATEIbCKOMN
KyJbTYypbl KaK CpEICTBAa B3aUMOJCHUCTBHUS MEXKIY
JIOIbMU Y MTO3HAHUS MUpA.

MeranpeaMerHble pe3yJbTAaThl J0JLKHBI OTPAXKATH:

OBJaneHue

YHHBepCaAJbHBIMHU y4eOHBbIMH

NMO3HABATEJILHBIMU J1efiCTBUAMM:
B) padora ¢ unopmanmeii:

BJIAJICTh HABBIKAMU TIOJIy4EHUS HHGOpMAIMKA U3
UCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIISITh IOMCK, AHAJINW3, CHCTEMAaTU3aLUI0 U
UHTEpHpeTalnio WHPOpPMALUK PA3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

co3/1aBaTh TEKCTHl B Pa3IUYHbIX (popMaTax ¢ yuyeToMm
Ha3HaueHus HMHQOpMalMM U LEJNEeBOM ayIuTOpHH,
BbIOMpas ONTHMaJbHYIO (OpMY IIperCTaBICHUS H
BU3YaJIU3aluy;

OLICHUBATh JIOCTOBEPHOCTb,
uH(poOpMallui, €€ COOTBETCTBUE
MOpaIbHO-ITHYECKUM HOpPMaM;

JJICTUTUMHOCTD
IIpaBOBbBIM u

JAucnuninHapHbie (MpeaMeTHbIE) Pe3yJbTaThl U J0JIKHBI
0TPaKATh:

IIP6 06. BiaeHne OCHOBHBIMM METOJAaMU HAYYHOI'O TTO3HAHUS
BEIIECTB M XMMUYECKHUX SBICHHMN (HaONIOJeHHNE, U3MEpPEHHUE,
HKCIEPUMEHT, MOJCIUPOBAHNUE);

I1P6 07. chopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XUMHUYECKUM (OopMyJIaM U YPAaBHEHUSIM XUMHUECKUX PEeaKLnH ¢
UCTIOJIb30BaHUEM (H3MUECKUX BEJHYMH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0o0beMma
(HOpManibHbIE ~ yCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BAaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS Ul NPUHATHSA
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

NP6 08. cdhopmupoBaHHOCTH YMEHHMH IUIAHUPOBATH U
BBIMOJIHAT ~ XUMHMUYECKUH  SKCIEpUMEHT  (TpeBpalleHus
OpraHMYECKUX BEILLECTB IIPU HarPEBAHUH, TTOTyUEHHUE ITUIICHA U
M3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIUU Ha allbJIeTU/IbL,
KpaxMaJl, YKCYCHYIO KHUCIJIOTY; JeHarypaunus OeJIKoB Ipu
HarpeBaHUM, LIBETHbIE PEaKIMH OEJKOB; MPOBOJUTH pEaKLUu
MOHHOTO OOMEHa, OIpeNeNsiTh cpely BOJHBIX PpacTBOPOB,
KAueCTBEHHbIE PEAKIMU Ha cyib(aT-, KapOOHaT- U XJIOpUA-
aHUOHBI, HA KaTHOH aMMOHMS; PEIIaThb JKCIEPUMEHTaJIbHBIC
3agaun o temam "Metamnsl" u "Hemeramisl") B cOOTBETCTBUU
C TMpaBWJIaMHM TEXHUKU O€30MaCHOCTH IpH OOpaIleHuu ¢
BEIECTBAaMH U JJaOOPATOPHBIM 00OpYy/I0BAaHUEM; MPEICTABIIATD
pe3yabTaThl XMMUYECKOTO JKCIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuii u (GopMyJInpoBaTh

— BIAQJETh HaBBIKAMH pacClO3HABaHWs W  3aIIUTHI
uHpoOpMaruy,  MHPOPMAIMOHHOH  GesomacHocty | SPIBOJBI HA OCHOBE STHX PE3yJIbTATOB,
TMYHOCTH IIP6 09. copmMuUpOBaHHOCTH YMEHHUS  AaHAJU3UPOBATH
XMMUYECKYI0  HMH(pOpMalMIO, TOJyYaeMyl W3  Pa3HbIX




HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanuu, cetb HTEepHET
U JIPyTHE).

OK 04. DddexTuBHO

JINYHOCTHBIE pe3yJjabTaThbl J10/I’KHBI OTPAKATH B YaCTH:

JAucnuninHapHbie (MpeaMeTHbIE) Pe3yJbTaThl U J0JIKHBI

B3aMMO/ICVCTBOBATh U | TPAKIAAHCKOI0 BOCIIUTAHUS O0TpaXKaTh:
pabortarth B — TOTOBHOCTH BECTH COBMeCTHyI aestensHocts B | [IP6  08.  chopmupoBaHHOCTE yMeHMI IUIAHHPOBAaTh |
KOJIJIEKTUBE U WHTEpecax rpaKIaHCKOTO O0IIeCTBa; BBITIOJIHATH ~ XUMUYECKUW  DKCHEPUMEHT  (IpeBpalleHust
KOMaH/JIE — yYMEHue BSaHMOﬂCﬁCTBOBaTB Cc colyaabHbIMU | OPTAaHMYCCKUX BCIICCTB IIPU HArpeBaHuu, IOJIy4YCHHUEC STUJICHA U
WUHCTUTYTaMU B COOTBETCTBHUU C UX (b}’HKHI/IHMI/I u | UIByUCHHUC €ro CBOﬁCTB, Ka4YCCTBCHHBIC PCAKIINH Ha aJIbACTU/IbI,
Ha3HaAYEHUEM. Kpaxmall, yKCYyCHYIO KHCJIOTYy; JeHaTypauus OelKOB Ipu
MeTtanpeaMeTHbIE Pe3YJbTATHI JOJKHbI OTPAKATH: HAarpeBaHHWHU, L[BETHBIE PEAaKUUH OEJIKOB; IPOBOAUTH DPEaKIHH
OBJlaileHHe YHUBEPCAJbHBIMM KOMMYHHMKATHUBHbIMHM | HOHHOTO oOMeHa, OmpeneNaTh Cpely BOJHBIX DPacTBOPOB,
NeiCTBHSIMM: KAueCTBCHHBIC PEAKIUU Ha CyibdaT-, KapOOHAT- M XJIOPHUJ-
0) cOBMeCTHAs J1eSATETbHOCTD: AHUOHBI, HA KAaTUOH aMMOHHS; pPEIIaTh 3KCIEPUMEHTAIbHBIC
—  HOHUMATh " HCIIOJIB30BATH IpenMyIecTBa | 3a4a4H 110 TeMaM "Mertamns" u "Hemeramibl") B COOTBETCTBUU
KOMAHIHO 1 HHNBHIYaTbHON paboTHL; C TMpaBUJaMH TEXHHKU O€30MacHOCTHM MpU OOpalieHHH ¢
— [pUHMMATh  LeIH  COBMECTHOH  jesiresnbHOCTH, | BEUIECTBAMHU U 1abopaTOpHBIM 000PYIOBAHUEM; TIPEICTABIIATH
OPraHH30BbIBATh M KOOPAMHUPOBATH ACHCTBHS 10 ee | PE3Y/IbTAThl XMMHHYECKOTO OKCHEPUMEHTA B dbopme 3amucu
JOCTHKEHUIO: COCTABIISATE Il JNeiicTRHiA, YpaBHEHHH COOTBETCTBYIOIIMX peakuuii u (HopMyIHpOBaTh
pacrpenensiTh pold C y4eTOM MHEHH# ydacTHuKoB | BPIBOJBI HA OCHOBC 5THX PC3yJIbTATOB.
00CyXJaTh pe3yiabTaThl COBMECTHOM pabOoTHI.
OBjlaleHHe  YHUBEPCAJBbHBIMM  PeryJsTUHBHBIMH
A CTBUAMMU:
r) NpUHATHE CeOsl M IPYTrUX JI0aei:
— TMPUHUMATh MOTUBBI U APTYMEHTHI IPYTHUX JIFOAEH MTPU
AHaJIN3€ PE3YIIBTATOB JEATENbHOCTH;
— IIpU3HABaTh CBOE MPAaBO U IPABO JAPYIUX JIOJAEH Ha
OIINOKH;
— pa3BHBaTh CIHOCOOHOCTh TOHMMAaTh MHUP C TO3HUITUH
JIPYTOro 4eJIOBEKa.
OK 07. JIn4yHOCTHBIE Pe3y/IbTAThI JOJKHBI 0TPAKaTh B YacTh: | /lucuuniinHapHabie (IpeAMeTHbIe) pe3yJbTAThbl U JO0JIKHBI
ConeiicTBOBaTh IKOJIOTHYECKOr0 BOCIIMTAHUSA: 0TpPaXKaTh:
COXpaHEHUIO — copMHPOBaHHOCTL  dKoJOruueckoi  Kyubrypsl, | IIP6 01. cdhopMupoBaHHOCTH HpPEACTABIECHUN: O XMMUYECKOM
OKPYKaroLIEH CPebl, MOHMMAHHWE BIWSHUS  COLMAIbHO-DKOHOMHYECKHX | COCTABJIAIOIICH €CTCCTBEHHOHAyYHOM KapTHHBI MHpa, POJHU
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pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIMMaTa,
TIPUHITUITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BBIYANHBIX
CUTYyaIHUIX

MPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLHMAIBHOMN
cpelbl,  OCO3HaHHME  TIJ00AJIBHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

— IUIAHUPOBAHME U  OCYILIECTBICHUE JEUCTBUU B
OKpYy’)Kalolled cpele Ha OCHOBE 3HAHUA Lesed
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

— AKTMBHOE HENPUATHE ACUCTBUM, IPUHOCAILUHUX Bpex
OKpYXalollei cpeae;

— yMeHue IIPOTHO3UPOBATH HeOJaronpusTHoIe
HKOJIOTMYECKUE  IOCIIEACTBUS  IPEIIPUHUMAEMbIX
JeicTBUH, IPel0TBpaIlaTh UX.

MetanpeaMeTHble pe3yJabTaThl JOJIAKHBI 0TPAXKATH:

OBaanenue YHUBEPCAIbHbIMHU y4eOHBbIMHU

NMO3HABATEJLHBIMU JeliCTBUAMM:

B) pabora ¢ ungopmanmeii:

— HWCHOJb30BaTh  CpeACTBa  MH()OPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TE€XHOJOTMH B  pPELICHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COOII0ICHHEM TPeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX M ITHUECKUX HOPM,
HOpPM MH(OpMaIIMOHHON 0€301aCHOCTH.

XAMHH B TIO3HAHUM SIBIICHUW TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJbTYpPbl JUYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOUMOM JUIsl pEIICHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKHM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpene;

IIP6 10. cdopmMupoBaHHOCTH yMEHUH COONIOAATH IpaBUiIA
AKOJIOTHUYECKH [EeTIECO00PA3HOTO MOBEACHHUS B OBITY U TPYI0BOU
JIEATEIbHOCTH B LEISAX COXPAaHEHHMS CBOErO 3J0pPOBbI M
OKPYXAaroIIel NPUPOJHOW CpElbl; YUYUTHIBATh ONACHOCTh
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPEIEIECHHBIX BEILECTB,
MOHUMAsi CMBICJI TMOKa3aTeias MPENesIbHOM  JOMyCTUMOM
KOHILIEHTpaLUU.




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Buj yueOHoi padoThl

O0beM yacoB

nepeom cemecmpe

O0bem 00pa3oBaTeJIbHOM NPOrpaMMbl Y4eOHOT 0 IIpeMeTa 36
BT. 4.

OCHOBHOE co/Iep;KaHue 32
B T.4.

TEOPETHYECKOE 00yUeHUE 16
MIPAKTUYECKHE 3aHITHSI

n1abopaTOpHBIE 3aHATHS 16
IIpodeccnoHabHO-OPUEHTHPOBAHHOE CoOJepkaHue (COMepPsKaAHU| 2
NPUKJIATHOT0 MOYJIs1)

B T.4.

TEOpPETUYECKOEe 00yUeHUE 2
MIPAKTUYECKHE 3aHITHSI

IIpomedxxcymounas ammecmayus 6 popme oughpepenyuposannoco 8 2




2.2. TemaTuuyecKuil IJIaH U coaep:xanue yueonoro npeamera OYIL.04 Xumust

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO(ecCHOHATILHO . Yposenn
Haumenosanue N O0bém | Popmupyembie OCBOCHMS
O — OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acoB | KOMMETeHIMH
MOYJIb
1 2 3 4 5

Coaep:xanue yueOHOro MaTepuaJia 32
Paznen 1. Teopernueckue 0CHOBbI XUMHH 14
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaJia 1 OK 01 2
OcCHOBHbBIE XUMHUYECKHE | XUMHUYECKHHA 3JIeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS 000JIOYKA.
NOHATUS W 3aKOHBI, | DHEPreTUYeCKHe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTanu, S-, p-, d- DJIEMEHTHI.
CTpOCHHE aToMOB |Oco0eHHOCTH pacmpeeNieHus JIEKTPOHOB M0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEePBbIX 1
XMMHUYECKHMX DJIEMEHTOB |[4ETHIPEX TEPUOJOB. DIEKTPOHHAs KOHGHUTypanus aroMoB. OCHOBHBIE XHMHUYECKHE

3aKOHBI

IIpakTHYecKHe 3aHATHS

[IpakTuueckas padota Nel. «OcHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMHUU M PACcUeThl

110 YPAaBHEHHSIM XUMHYECKUX PEAKITHII.

OTtHocuTeNnbHBIE aTOMHAsi W MOJIEKYJspHas Macchl. MounspHas macca. KomudectBo

BellecTBa. MaccoBasi 7o BemiecTBa. 3aKOH ABoraapo. MouspHbiii 00beM Ta3oB.

OTtHocuTeNnbHAS MJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEaKIHil ¢

HCIIOJIb30BAHUEM MacCOBOM JIOJIM BellecTBa, o0beMa (HOpMaslbHbIE YCIIOBUS) Ta30B,

KOJIMYECTBA BELIECTBA
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa 1 OK 01 2
Ilepnonnueckuii 3axkoH | [lpakTHYecKHe 3aHATUS OK 02
u Iepnoanyeckas |TIpaktuyeckas pabota Ne2. «M3yueHue MEPUOJUMUSCKUX 3aKOHOMEPHOCTEH M HX
CUCTEMa  XHMHYECKUX |B3aHMOCBS3H CO CTPOCHHUEM aTOMOBY.
3JIEMEHTOB . WU. |Tlepuoguueckass cuctemMa xumudyeckux osjeMeHtoB J[.M. MenngeneeBa. Cs3b

Meneneesa, ux cBsi3b €
COBPEMEHHOM Teopuen
CTPOEHHUs aTOMOB

MIEPUOIMYECKOr0 3akoHa M llepuoanueckol CUCTEMBI XHMHYECKHX JJEMEHTOB C
COBPEMEHHOM TEOpHEW CTPOECHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CIOMXKHBIX BEUIECTB 10 IpyHam
u nepuojam Ilepuoguueckoit cuctemsl. 3HaU€HNUE IEPUOJUIECKOTO 3aKOHA U CUCTEMBI
XUMH4ecKux aeMeHToB /(.M. MenzeneeBa B pa3BUTHH HAYKH.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHEM aTOMOB XHMMUYECKUX DJIEMEHTOB U
MIEPUOIUYECKUM M3MEHEHUEM CBOMCTB XMMHMUYECKHX DJIEMEHTOB M MX COCJUHEHUN B
COOTBETCTBUU C TnosokeHueM Ilepuonmueckoin cucremsl. PelieHHe IpakTHKO-
OPHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha XApaKTEPHU3ALHI0 XHUMHUYECKHUX
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3JIEMEHTOB «MeTaluInyecKue / HEMETaINUYECKHUE CBOMCTBA XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUHU C UX 3JIEKTPOHHBIM CTPOECHUEM U TTOJIOKEHUEM B IEPHUOJINYECKON CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay»

Tema 1.3.

Crtpoenue BeIlleCTBA
U TIPUPO/Ia XUMUYECKON
cBs3n. MHorooOpa3sue
BEIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BemiecTBa. XUMHUECKasi CBS3b. BUIIBI XMMHMUECKOW CBA3U (KOBAJICHTHAs
HEeMoJIsIpHasT U TOJSpHas, HOHHAs, MeTajuidyeckas). MexaHu3smbl 0Opa3oBaHUs
KOBaJICHTHOW XUMUYECKOU CBSI3M (0OMEHHBIN 1 JIOHOPHO-AKIIENITOPHBIN ). BomopogHas
CBA3b. BaneHTHOCTb. OieKTpooTpUuATENbHOCTh. (CTeneHp oOkuciaeHuss. HoHsbI:
KaTUOHBI U aHUOHBI

HpaRTn'{ecmle 3AHATHSA

[Tpaktrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIa XUMUUECKON CBS3U.
JlemoHCTpanust Mojeleld KPUCTALTMYECKUX PEIIETOK: HMOHHOM (XJIOpUJ HaTpusi),
aTOMHOM (rpadut u anmas), MOJIEKYJISIPHOHN (YTJIEKUCTBINA a3, HOJ), METALITHYECKON
(matpuii, Maruuii, menap). PelieHue mNpakTUYECKUX 3aJaHUM Ha COCTaBIIEHUE
ANEeKTpOHHO-Tpaduyeckux Gopmyn snemeHToB 1—4 nmepnoioB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMCHKJIATypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranudeckux BemecTs. HoMeHk1aTypa HeOpraHu4ecKux BeIecTB
(okcuzpl, TUAPOKCUABI, KHUCJIOTBHL, coyn). BemecrBa  MOJEKyJIsIpHOrO H
HEMOJIEKYJISIPHOTO CTPOSHMsI. ArperatHble COCTOSIHUA BenlecTBa. Kpucrannnueckue u
amMop(HbI€ BelleCTBA. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. THIIbI KPUCTANINYECKUX
peleTok (aToMHasi, MOJIEKYJIIpHas, HOHHAs!, METaJIMYecKasi). 3aBUCHMOCTb CBOMCTBA
BELIECTB OT TUIA KPUCTAIINYECKON PEeIIETKU

IIpakTHYecKHe 3aHATHSA

[Tpaktuueckas padota Ned. «HoMmeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Perienue npakTuyeckux 3aJaHUi MO KiacCU(UKALMU, HOMEHKIAType U XUMUYECKHM
(hopMysiaM HEOPraHUYECKUX BEILIECTB PA3IUYHBIX KIACCOB (YrapHbIH ra3, yrileKHCIbIi
ra3, aMMHUaK, ramieHas H3BeCTb, HEralleHas M3BecCTb, NMUThEBas coJa M JAPYTHX):
Ha3BaHMs BemiecTB no MexayHapoaHon (MIOITAK) nnu TpuBHanbHONW HOMEHKIIAType
U cocTaBlieHHe (POpPMyJIbI XMMHUYECKUX BEIIECTB, OINpEJeIeHNE NMPUHAIIEHKHOCTH K
kinaccy. Ilowck uHpopManuu 1O Ha3BaHUAM, WIACHTHU(PHUKATOpaM, CTPYKTYPHBIM
¢dopmynaM. AHaNKU3 XUMUYECKOH MH(pOpMAINH, TOTyYaeMOi U3 pa3HbIX HCTOYHUKOB
(cpeactB maccoBoil nHpopmanuu, ceTb IHTEpHET U apyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHYECKUX
peakuui

Conep:xxanue yueOHOro MaTepuaJia

XuMuueckas pcaknus. Knaccmbnxaunﬂ XHUMHUYCCKUX peaKL[I/Iﬁ B HeopFaHH‘{CCKOﬁ u
OpFaHI/IV—IeCKOI\/II XAMUH. 3aKOHBI COXpaHCHUA MaCChl BCUICCTBA, COXpPaHCHUA H

OK 01
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NpeBpamieHusi ~ DHEPTUU  NPH  XHUMHYECKHX  PEaKIHsX. OKUCITUTENLHO-
BOCCTAHOBUTENIbHBIC pEaKIuu (ypaBHEHUS OKUCJICHHUS-BOCCTAHOBIICHUS, CTEICHb
OKHCIICHHS, OKHCJIUTEIb ¥ BOCCTAHOBUTENb, OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC
peakiuuu B TPUPOJE, MPOHU3BOJACTBEHHBIX TIPOIECCAX M IKU3HEICATCILHOCTH
OpraHU3MOB)

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakuuii.  XHUMHYECKOE
paBHOBecHe

Conep:kanue y4eOHOTr0 MaTepuaJia

CKOpOCTh  peaklul, €€ 3aBUCHUMOCTb OT pPAa3JIMYHbIX (PAKTOPOB: MPHUPOJBI
pearupymoInx BeUIeCTB, KOHLCHTPALMM pPEarupyrolMX BeELECTB, TEMIIEPaTyphl U
IUTOIIAM PEAKIMOHHOW MOBEPXHOCTH. TeruioBble 3(P(PEKThl XUMHUECKUX PEaKIHii:
9K30- M 3HIOTepMHUYecKue peakuuu. OopaTumMble peakui. XUMHUYECKOEe paBHOBECHE.
@DaxToppl, BIUAIOIIME HAa COCTOSHME XUMHUYECKOIO paBHOBECHS (KOHLIEHTpaLMs
peareHToB WM NPOIYKTOB peakluu, naBjieHue, temneparypa). [lpunnun Jle [latense

HpaKanecmle 3AHATHUSA

[IpakTuueckas padota NoS. «BnusiHue pa3nudabix (aKTOPOB HA CKOPOCTh XUMUYECKOM
peaKIm.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN HA aHau3 (HaKTOPOB, BIUSIOIIUX HA
W3MEHEHUE CKOPOCTH XMMUYECKOW PEaklMH. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM
peaKkuu OT MPUCYTCTBUS KaTallM3aTopa Ha IPUMEPe Pa3ioKeHUs MEPOKCHIa BOIOPOaa
C TIOMOIIIBIO TUOKCH/Ia MapraHila U KaTtajia3bl. Perenne mpakTuKO-OpUeHTHPOBAHHBIX
3amanuii Ha npumeHenue npunuuna Jle-lllarense Ans HaXOXAEHUS HANpPaABICHUS
CMENICHUsI PaBHOBECHS XUMHUYECKOM peakluu W aHaliu3 (PaKTOpOB, BIUSIOMIUX HA
CMENIIEHUE XUMHUYECKOT0 PAaBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopHI, Teopust
AIIEKTPOJIUTHYECKON
JUCCOIMAlMM U WOHHBIN
oOMeH

Coaep:xaHue y4eOHOro MaTepuaJia

PactBopel. Buael pacTBOpoB MO  COACPKAHUIO PACTBOPEHHOI'O  BEIIECTBA.
PactBopumocTe. I[loHATHE O AMCHEPCHBIX cHUCTeMax. VICTUHHBIE W KOJUIOHWIHBIE
pactBopbl. MaccoBast 10Ji BenlecTBa B pacTBope. lloHsATHE 0 BOJOPOAHOM MOKa3arese
(pH) pactBopa. Dnekrponutudeckas auccounanus. CuiabHbe U c1al0ble AIEKTPOJIUTSI,
HERJIEKTPONUTHL. Peakiinu noHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHnas pabota Nel «IIpuroroBieHue pacTBOpOB».

[IpuroToBneHue pacTBOPOB 3aJaHHOW MAaCCOBOW JOJ€H pPacTBOPEHHOTO BEIIECTBA,
MPOBEJICHUE PEaKIuii MOHHOTO OOMEHa, ONpe/elIeHHe Cpeasl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO MHJMKATOpa (KUCast, HeTpanbHasi, menoyHas). Pemenue
MPAKTUKO-OPUCHTHUPOBAHHLIX PAaCYCTHBIX 3a)IaHPII>'I Ha pacTBOpPbI, HCIOJbB3YEMEIC B
OBITOBOY M MIPOM3BOACTBEHHON EATEIHLHOCTH YEJIOBEKa.

OK 01
OK 02
OK 04
OK 07
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JlabopaTtopHas padota Ne2 3anaHus Ha COCTaBICHUE HOHHBIX PEaKITUH.

KonTpoJubnas pa6ora 1

CrpoeHue BelecTBa U XMMUUYECKHE peakiuu (1o paszaeny 1)

Pa3nes 2. Heopranmueckasi XuMust

=}

Tema 2.1.
DUBNKO-XUMHYECKIE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kanue y4eOHOTr0 MaTepuaJia

Merasmnsl. [lonoxenue metaiioB B [lepuoinueckoi cucTeMe XMMUYECKUX 3JI€MEHTOB.
OcoOeHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J04YeK aroMoB MeTaioB. OoOuue
¢usnueckue cBoicTBa MeTauioB. CHjlaBel METAIOB. OJNEKTPOXHUMHYECKHH  Psi
HaIpsHKEHUH METAIOB. XMMHUYECKHE CBOMCTBA BAXKHEUIIINX METAILIOB (HATPUM, KaJIUH,
KaJbIIU{, MarHui, aTFOMUHUN, IIUHK, XPOM, JKee30, Me/b) U UX coequHeHui. O0mue
crocoObl MoJay4YeHHs] MeTauioB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHUKE

Hemeramnbl. [lonoxenue nemerasioB B Ilepuoanueckoil cucTeMe XHMHYECKUX
anemenToB /.M. MenzeneeBa 1 0COOCHHOCTH CTPOCHHs aTOMOB. DU3HNUYECKHE CBOWCTBA
HEMETAJIOB. AJIIOTPONHS HEMETA/UIOB (Ha MpUMEpe KUCIopoaa, cepbl, docdopa u
yriepojia). XMMHYEeCKUE CBOMCTBA U IPUMEHEHUE BAXKHEHIIIMX HEMETAIIOB (TaJIOTeHOB,
cepbl, a3oTa, ¢ocdopa, yriaepomra W KpPEeMHHUS) U HUX COCIAUHCHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIIMNX KUCIIOT, BOAOPOJHBIX coeauHeHui). [Ipumenenrne BaKHEHITUX
HEMeTaJIJIOB M UX COeTUHECHUI

XHWMHYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTraHWYECKUX BEIIECTB (OKCHIIOB,
TUAPOKCHJIOB, KUCJIOT, cojiel u Ap.). ['eHeTnueckas CBs3b HEOPraHUUYECKHX BEIIECTB,
MPUHAUICKAINIUX K Pa3IMYHbIM KiIaccaMm. 3aKOHOMEPHOCTH B W3MEHEHUH CBOWMCTB
MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, BBICIIUX OKCHUIOB ¥ THIPOKCHIOB

IIpakTHYecKHe 3aHATHSA

[Ipaktuueckass pabora Ne6. «DHUMKO-XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIECTBY.

CocraBiieHHe ypaBHCHWH XHUMHYECKHX PEAKIMH C y4acTHEeM IPOCTHIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U HEMETAJUIOB; OKCUAOB METAIIJIOB, HEMETAIIJIOB U
aM(pOTEepPHBIX JJIEMEHTOB; HEOPraHWMYECKUX KHCJIOT, OCHOBAaHWUH W aM(OTEPHBIX
THIPOKCHUJIOB; HEOPTAaHUYECKUX COJIEH, XapaKTEePU3YIOIIUX UX CBOCTBA.

Pacuérer Maccel BemiecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIIMU BEIIECTB, PACUEThl MacChl
(oOBéMa, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMH, €CJIM OJTHO M3 BEIIECTB MMEET
npuMecH. PelieHue NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUMl Ha CBOMCTBA, COCTaB,
MOJIy9YeHHEe W OE30ITaCHOE HWCIOJB30BAHNE BaXKHEUITMX HEOPTaHWYECKUX BEIIECTB B
OBITY U TPO(HEeCCHOHATTLHOM JISTEIHHOCTH YeI0BEKa

OK 01
OK 02
OK 04

Tema 2.2.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Nnentuduxanus
HEOPTaHUYECKUX
BEIIECTB

JlabopaTopHble 3aHATHS

JIaGoparopnas padota Ne3 «MneHTrdukanus HeOPraHUYECKUX BEIIECTBY.

Pemenne SKCHepUMEHTATIBHBIX 3aJad 10 XHMHYECKHM CBOMCTBAM METAIJIOB H
HEMETAJUIOB, 10 PACIO3HABAHUIO U MOJIYYEHHIO COCAMHEHUN METAJUIOB U HEMETAJIOB
(B3aMMoOJeHCTBHE THAPOKCHIA ATIOMUHHMS C PAacTBOpAaMHM KHCIOT W IIENOYEeH,).
Wnentudukaiys HEOpraHMYeCKHX BEIIECTB C UCIIOIb30BaHUEM HX (PU3NKO-XUMHUECKUX
CBOMCTB, XapaKTepPHBIX KAUECTBEHHBIX PEAKIIHA.

KavecTBeHHble peakuuu Ha CyibdaT-, KapOOHAT- W XJIOPUA-aHHOHBI, HA KAaTHOHBI
METAJJIOB ¥ KATHOH aMMOHHS

OK 02
OK 04

KonTpoasnas padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pasuemny 2)

Pa3znen 3. Teoperuuecku

€ OCHOBBI OpFaHquCKOﬁ XHUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenMer opraHn4ecKkol XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYECHHUE B [T0JIyYEHUN
HOBBIX BEIECTB M MAaTEpUAIOB. TeOpHsl CTPOEHUsS OPraHMYECKUX coeauHeHud A.M.
BbytnepoBa, e€ ocHOBHbIE NO10kKeHUsA. CTPYKTypHBbIE (DOPMYJIbI OPraHMUECKUX BEILECTB.
I'omonorus, nzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKMX COCAMHEHUSX: KPaTHBIE
CBSI3H, G- U TT-CBSI3H.

[IpencraBnenne o kiaaccuuKanuu OpraHUYecKWx BemiecTB. HomeHkmarypa
OpPraHUYECKUX COEIMHEHHUH (CHCTeMaTHUecKasl) U TPUBUAJIbHbIE HA3BaHUS BaXKHEUIINX
IIPEICTAaBUTENEH KJIACCOB OPraHUYECKUX BELICCTB

HpaKanecmle 3AHATHUSA

[TpakTuueckas pabora No7. «HomeHkIaTypa opraHHueCKUX BEIIECTBY.

O3HakoMJIeHHE ¢ 00pa3lilaMu OpraHMYeCKHX BEILECTB U MaTepualaMHd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OPraHMYeCKHX BEIECTB, HAOJIIOJAEHWE U OIMCaHMe
JIEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAILlEHUI0 OPraHUYeCKHX BELIECTB IpU
HarpeBaHuu (TUlaBleHWe, oOyriuBaHue u ropeHue). CocTaBleHHE TOJNHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OpMYJl OpraHMYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB,
UCIOJIB3Ysl UX HA3BaHM MO0 CUCTEMaTHYEeCKON U TPUBUAIHHOW HOMEHKJIAType (STUIIEH,
alleTUJIeH, TIUIEepuH, (peHos, popMalbIerull, YKCycHas KHUCIO0Ta, TIULUH). Pacdyersl
npocTeniiel GopMysbl OpraHUYecKOi MOJIEKYJIbI, HICXO/s U3 JIEMEHTHOr0 cocTaBa (B

%)

OK 01

Pasnen 4. Yraesoaopoanst

Tema 4.1.

‘ Coneprxanue y4eOHOro MaTepuasia

OK 01
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YraeBoaopoibl

n

nux

IIPUPOJAHBIE  MCTOYHUKHU

[IpenenbHble yraeBOAOPOAbl (alKaHbI): COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psi.
MetaH u 3TaH: COCTaB, CTPOCHHUE, (PU3MYECKHE M XMUMHUYECKHE CBOWCTBA (peakuuu
3aMelIeHUs] M TOPEHUs), MOJIyUeHHEe U IPUMEHEHHUE.

HenpenenbHbie yrieBogopoas! (AIKEHBI, aJIKaIUCHBI, AIKUHBI ).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU Psifl. DTWIEH U MPOMHIIEH: COCTaB,
cTpoeHue, (QU3MYECKUEe W XUMHUYECKHE CBOWCTBA (peakuWM THUAPUPOBAHUS,
raJIOTEHUPOBAHUS, TUAPATALMHM, OKHUCICHUS W TOJHUMEpU3alluu) TMOJIyYeHUue U
MIpUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u merunOyraaueH-1,3, XUMHYECKOE CTPOSHUE, CBOMCTBA
(peakiust MoMMEpH3allii ), TpUMeHeHue (U1l CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO
KaydyKa U pEe3UHbI).

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHUH psiji. AUETUIICH: COCTaB,
XUMHUYECKOE CTPOCHUE, (DU3NIECKUE U XUMUYECKUE CBOMCTBA (pEaKIMK THIPUPOBAHMS,
TraJIOTEHUPOBAHMS, THApPATALMA TOPEHHS), MOJYy4YeHHE W MPUMEHEHHE (MCTOUYHMK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISI CBAPKH M PE3KH METAJLIOB)

Apomaruyeckue yriaeBoJopoAsl (apeHbl). beHzonm M Tosyon: cocraB, CTpOEHHE,
¢usnveckne ¥ XMMHUYECKHE CBOWCTBA (PEaKIMU TaJOTCHHPOBAHUS M HUTPOBAHHMS),
[OJly4YeHHEe W IpuUMeHeHHe. TOKCHYHOCTh apeHOB (BIUsSHHE O€H30ja HAa OpraHU3M
yenoBeKa). ['eHeTnueckas CBsI3b MEXIy YIVIEBOAOPOJAMH, MPUHALIESKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB. [IprpoiHbIii ra3 1 MomyTHbIE HE(TAHBIE ra3bl.
Hedts 1 e€ mpoucxoxaenune. CrnocoObl nepepabOTKH HEPTU: MEeperoHkKa, KPeKUHT
(TepMuyeckuii, Katanutuyeckuil), nuposnus. llpoaykTel mnepepabOTKM HEPTH, HX
IPUMEHEHHE B NPOMBIIIICHHOCTH M B ObITy. KaMmeHHBIH yroiab M HpPOAYKTHI €ro
nepepadoTKu

OK 02
OK 04

Tema 4.2.

Du3znKo-xuMHUECKUE

CBOMCTBA YTJICBOAOPOAOB

Coaep:xanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JIaGoparophas pabota Ned «CBoiicTBa yriaeBOAOPOIAOBY.

TpuBuanpHas ¥ MeXAyHapoAHas HOMEHKJIAaTypa, XMMHYECKHE CBOMCTBA, CHOCOOBI
noyyyeHus yrieBogoponos. IlomydyeHue oSTUileHa U HU3yYEHHE €ro CBOWCTB.
MonenpoBaHue MOJIEKYJ U XMMHUYECKUX MPEBPAILIEHUI YIJIEBOAOPOIOB (Ha MpUMeEpe
9TaHa, ITWICHA, alleTUJIEHA U Ap.) ¥ TAJIOT€HONPOU3BOIHBIX

OK 02
OK 04

Paszgea S. Kucaoponocon

CpRKale OPraHnvdeCKue COCAMHECHUSA

N

Tema 5.1.
Cnuptel. ®enon

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJN M AITAHON): CTPOEHHUE, (PU3MUecKHe U

XHUMHYECKHE CBOMCTBa (peaKLlI/II/I C AaKTHBHBIMU MCTAJJIAMH, TaJIOTCHOBOAOPOAAaMHU,

OK 01
OK 07
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TOpEeHUE), TpHUMEHEHHe. BoJOpoaHbIE CBS3M MEXAy MOJCKYJaMH CIHUPTOB.
DU3NOIOTUYECKOE JCHCTBIE METAHOJIA M 3TAHOJIA HA OPTaHU3M YelIOBEKa.
MHOroaToMHBIE CIUPTHI (ITHJICHIVIMKOIb W TJIMIEPHH): CTPOCHHE, (U3UYECKUE H
XUMHYECKHE CBOMCTBA (B3aHMO[[eI>'ICTBI/Ie CO IICJIOYHBIMHM MCETaJlllaMH, Ka4CCTBCHHAaA
peakiusi Ha MHOTOATOMHBIC CIHPTHI). DuU3noIOorMYecKkoe NeHCTBHE Ha OpPraHHU3M
YCJIOBCKaA. HpI/IMeHCHI/IC TIMICpruHa U STUJICHI JIMKOJIA.

®enon. CtpoeHue MOJEKYJbl, (U3MYECKHE M XHMHUYECKHE CBOMCTBa (eHoa.
Tokcuunocts (eHona, ero (HU3HONIOTHYECKOE [EHCTBHE HAa OPraHU3M YeJIOBEKa.
IIpumenenue enomna

Tema 5.2.

ANLOErune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xaHue y4eOHOro MaTepuaJia

Anberuasl ¥ KeTOHbI ((hopManbaeru, aleTanbIeru], alleToH): CTpoeHue, pusnyeckue
U XMMHYECKHE CBOMCTBA (peakuMH OKUCICHHS W BOCCTAHOBJICHMS, KauyeCTBEHHBIC
peaxiun), noJly4eHrue u IpuMeHEeHHe.

OAHOOCHOBHBIE Mpe/IeNIbHBIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAS U YKCYCHAs KUCIIOTHI):
cTpoeHue, (PU3NYECKHe U XUMHUYECKHE CBOICTBa (0OIIMEe CBOWMCTBA KUCIOT, PEaKIUs
sTepudukanyn), noaydyeHue u npumeHeHne. CTeapuHoOBast U OJICMHOBASI KUCIOTHI KaK
MPEJCTaBUTENN BHICIINX KapOOHOBBIX KMCIIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE JEHCTBUE.

CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX YPHPOB.
Kupsl. 'maponus xupo. [Ipumenenue xupos. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yruesoanl

Coaep:xaHue y4eOHOro MaTepuaJia

VYraeBojsl: cocTas, KiaccuuKalus yrieBoaoB (MOHO-, U~ U osiucaxapupl). [oko3a
— TPOCTEUIINIA MOHOCAaXapwJ: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (pU3nueckue u
XMMHYECKHE CBOICTBa TIMIOKO3bl (B3aumozeictBue ¢ rugpokcuaom wmemu  (ID),
OKHCJICHHE aMMHa4yHBIM pacTBOpoM okcuia cepedpa (I), BocctaHoBieHHe, OpokeHUE
TJIFOKO3bI), HAXOXKJEHHWE B INPHPOJIE, NMPUMEHEHHE TJII0KO3bl, OMONIOTHYecKas pojb B
KHU3HENEATSIFHOCTH oOpraHn3Ma denoBeka. PorocmHre3. Dpykro3a Kak H30MeEp
TJIFOKO3BI.

Caxapo3sa — mpeicTaBUTelNb TMcCaxapuioB, THAPOIIN3 Caxapo3bl, HAXOXKICHHUE B IPHPOJIE
U TIPUMEHEHHUE.

[Tomucaxapuapl: KpaxMad H II€JUTI0JI03a Kak MpHpPOIHBbIE moiuMepsl. CTpoeHue
KpaxMayia ¥ LeJUTI0JIO3bl, (PM3NYecKre U XMMUYEeCKHe CBOMCTBAa Kpaxmana (TUIpoJin3,
KaueCTBEHHAs! PEAKITUS C UOJOM)

OK 01
OK 02
OK 04

Tema 5.4.
Dduznko-xumMnueckue

Coaep:xanue yueOHOro MaTepuaJia

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
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CBOMCTBaA
KHCIIOPOI0COIEpKAIIUX
OPraHUYECKHUX
COCIMHEHU I

[Ipaktrueckas pabora Ne8. «HomeHKIaTypa KHCIOPOIOCOASPIKAMNUX OPTaHUYECKUX
COEAMHEHHUIN.

TpuBuanpHast W MeXAyHapoAHas HOMEHKJIATypa, XMUMHYECKHE CBOMCTBA, CIOCOOBI
MOJIyYCHHS CIUPTOB U (PEHOIIOB, KAPOOHOBBIX KUCIIOT ¥ 3(HUPOB, aJIbAECTHIOB M KETOHOB.
CocraBieHue cxeM peakuuid (B TOM 4YHCIE [0 TPEUIOKEHHBIM IeMOYKaM
MPEBpAIICHUI), XapaKTepU3YIOIIMX XHUMHUYECKHE CBONCTBA KHUCIOPOAOCOIAEPIKALIUX
OpraHUYeCKUX COCIMHEHUN

[Ipaktnueckas  pabora  Ne9.  «Xummueckue U (PU3MYECKHE  CBOWCTBA
KHCIIOPOJIOCOIEPKAIIMX OPIraHUYECKUX COSAUHEHUSY.

[TpoBenenue, HaOMIOIEHNE U OTIMCAHHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
KaueCTBEHHbIE PEaKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHHE ITAHOJIA OKCHUAOM MeIu
(IT)), MHOrOATOMHBIX CIMPTOB (B3aMMOJEICTBHIE rHLepuHa ¢ ruapokcuiom meau (11)),
aNbJIernI0B (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) m ruapoxcuaom
menu (1), B3aumoeiicTBre Kpaxmasa ¢ UOJ0M), U3yUeHHE CBOMCTB PacCTBOPA YKCYCHOM
KHCIIOThI

OK 04

Pa3znen 6. A3oTconepxanue opraHnyecKue coeIuHeHust

Tema 6.1.
AMMHEL.
AMMHOKHCIOTEL.
benku

Coaep:xaHue y4eOHOro MaTepuaJia

AMUHBI: METUJIAMHMH — NPOCTEHIIMI NpeAcTaBUTENb aMMHOB: COCTaB, XUMHUYECKOE
cTpoeHue, GU3nYecKre 1 XUMHUYECKUE CBOMCTBA, HAXOXKACHUE B IIPUPOJIE.
AMHUHOKHCIOTBl Kak aMQoTepHble oOpraHuyeckue coeauHeHus. Ousnyeckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe rninHa). bruonoruueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuapl.

benku kak npuponanblie noiaumepsl. [lepBuuHasi, BTOpUYHAs U TPETHYHAs CTPYKTypa
0enkoB. XUMHUYECKHE CBOICTBa O€JIKOB: THAPOJIM3, JIEHATypalus, KaueCTBEHHbIE
peakiu Ha OeIKH

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckass pabora NelO. «CBoiicTBa  a30TOCOAEpKALIUMX  OPraHUYECKUX
COCIMHEHUI».

dusnyeckue U XMMHUYECKUE CBOMCTBA aMMHOB (pEakLMU C KUCIOTAMU U TOpEHUs) U
aMMHOKUCIIOT (Ha mpumepe riuuuHa). HabmogeHue u onucanue JeMOHCTPAllMOHHBIX
OIIBITOB: ACHATYpalrsi O€eJIKOB IIpH HAarp€BaHnu, OIBECTHLIC PCAKIINN O€eIIKoB

OK 01
OK 02
OK 04

Pasnen 7. Boicokomoliek

JIAPHbIC COCAMHCHU S

Tema 7.1.
ITnacTmaccsl.
Kayuykxu. Bonokna

Conep:kanue y4eOHOIr0o MaTepuaJia

IIpakTuyeckue 3aHATHSA

[IpakTuueckas pabora Nel 1. «CunTe3, aHau3 1 KjIaccuPpUKaIus BHICOKOMOJIEKYIISIPHBIX
COEIMHEHUI»

OK 01
OK 02
OK 04
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OcHOBHbIE TIOHSITHUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJINMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMUMEpHU3AINN, CpPEIHss MOJEKYJsIpHAas Macca.
OcCHOBHbBIE METOJIbI CUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHHUN — MOIMMepU3alus u
MOJIMKOHACHCAIHSI.

O3HakoMJIeHHE C 00pasliaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
KaydyyKOB:  IulacTMacchl  (TIOJMMATUIICH,  MOJMUIPONUICH,  MOJUBUHUWIXJIOPHU/I,
MOJINCTUPON);  HATypalbHBIH W CHUHTETUYECKHME  Kayuyku  (OyTaJHEeHOBBIH,
XJIOPOTIPEHOBBIN M W30IMPEHOBBIN); BOJOKHA (HaTypaiabHbIE (XJIOMOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KallPOH U JIaBCaH)

KonTpoJsbHas padora 3

CtpyKTypa U CBOICTBa OpraHM4ECKHUX BellecTB (110 pazaenam 3-7)

Hpoc])eccnonanbﬂo OPUCHTHPOBAHHO€ COACPKAHUE (couepma}me NPpUKJIAAHOTO MO)Iy.]'Iﬂ)

Pa3znen 8. Xumus B 6LITy H HpOHSBOIlCTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHUYeCKrEe TEXHOJIOTHH
B MOBCETHEBHOM
n npodecCHOHATbHON
JIEITEILHOCTH YSJIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJia

IIpaBuna 5KOJOrMYECKH L€IecO0Opa3HOro TMOBEAEHUS B ObITY U TPYAOBOM
JEATEIbHOCTH B LEJSIX COXPAaHEHUs CBOETO 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHON
Cpelbl, OIACHOCTb BO3ACHCTBUA HA JKHUBBIE OpPraHU3Mbl OPraHUYECKUX BEILIECTB
OTHCNBHBIX KJIAacCOB  (YIJIEBOAOPOABI, CIUPTHI, (PEHONBI, XJIOPOPTaHUYECKUE
IIPOU3BO/IHBIE, AlIbAETHIBI U JIP.), IOKA3aTeNb MIPEJIeIbHO JOMYCTUMOM KOHIIEHTPALUU
U €ro HCII0JIb30BaHUE.

Ponp xumuuM B O0O0€ClEUEeHUH HKOJOTHYECKOM, OSHEPreTHYecKoM U  MUILEBOM
0€30MMacCHOCTH, pa3BUTUH METULIMHBI, CO3/IaHUU HOBBIX MaTEpHaJIOB (B 3aBUCUMOCTH OT
BUJa  NPO(ECCHOHANBHOM  NEATENIbHOCTH), HOBBIX  HCTOUYHHUKOB  DHEPruu
(ampTEepHATUBHBIE MCTOYHMKHU 3Hepruu). [loHsATHE O HAy4yHBIX METOJaxX IO3HaHUs
BEIIECTB U XUMHUUecKux peakuuil. [IpencraBiaenus o6 oOMMX HAayYHBIX MPUHIMIIAX
MIPOMBIIIJIEHHOTO MOJyYeHUsl BaXKHEWIIUX BELIECTB (Ha MpUMepax MpPOM3BOICTBA
aMMMaKa, CepHON KUCIIOTbI, METAHOIIA).

XuMUs U 3J0pOBbE YETIOBEKa: MpaBuiia 0€30M1aCHOT0 UCMOIb30BaHUS JIEKAPCTBEHHbIX
IpernaparToB, OBITOBOM XMMHHU B IOBCEIHEBHOM KHU3HU

HpaKanecmle 3AHATHUSA

[Tpaktnueckass pabora Nel2. «IIpuMeHeHHE XMMUYECKHX BEIIECTB U TEXHOJOTUH C
ydeToM Oyaymieit mpodeccCHoHamTbHON AeITENHPHOCTIY.

Pemenue kefic-3aa4 1o TeMam: MUIIEBBIE TPOYKTHI, OCHOBHI PAllOHAIILHOTO TUTaHUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC U KOHCTPYKIHUOHHBIC MaTCpPUAJIbI, CEJILCKOXO03SIMCTBEHHOE
MPOU3BOJICTBO, KPAaCKH, CTEKIO, KepaMuKa, MaTephaibl [UIsl  DIIEKTPOHHKH,
HaHOMATCpHAJIbl, TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHUKH OHCPIHUH, OPraHUYCCKHE U

OK 01
OK 02
OK 04
OK 07
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MUHEpaJbHbIE YIOOpEHHUS, JEKAPCTBEHHbIE M KOCMETHYECKHE Ipenaparbl, ObITOBas
XUMHUs1, MaT€pUaNbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

3ammura: IlpencraBienue pe3yiabTaToB pelIeHUs Keiic-3aaad B popMe MUHHU-IOKIAAa
(tomyckaeTcs UCIONIb30BaHUe rpa)MueCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexxyTouHAas aTTeCTANMS MO TUCHUILINHE (M1 hepeHIIMPOBAHHBIN 3a4€T)

Bcero

36

Jl1sl XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOI0 MaTepualla UCIOJIb3YIOTCs Clelyrolue 0003HaueHus:
1. 03HaKOMUTENBHBIN (y3HABaHUE paHEE U3YUEHHBIX OOBEKTOB, CBOICTB);
2. PpenpoAyKTUBHBIN (BBINOJIHEHUE JESATEIBHOCTH 10 00pasily, MHCTPYKIUH WIH O]l PyKOBOJACTBO);

3. TPOAYKTHUBHBIN (TJIAHKPOBAHUE M CAMOCTOSATEIILHOE BHIMOJIHEHUE IEATEIHLHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanu3zanus yueOHOTrO ipeaMeTa TpedyeT HaTndus y4eOHOTO KaOMHETa XUMHH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA MO KOJMUYECTBY O0YHAIOIIUXCS;

- pabouee MecTO MpenoaBaTes;

- BBITSDKHOM 1IKa(; 1eMOHCTPAIIMOHHBIH CTOI;

- KOMIUIEKT Y4eOHO-HarIsAHBIX TOCOOUI M0 XUMUU;

- MUKPOJIA0OpATOPHUH 711 00yUaIoNINXCs, HAOOp XMMHYECKOH TIOCYAbI M PEAaKTUBOB.
TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMIIBIOTED, JJOKAJIbHAS CETh C BBIXOJAOM B Internet,

- MyJIbTUMEIUUHBIN TPOEKTOP,

- IPOEKIIMOHHBIN JKpaH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3NaHuil, WHTepHET-pecypcoB, AOMOIHUTEIBHOMN
JUTEPATyPHI

OcHOBHbBIEC UCTOYHHKHU:

1. 'abpuensu, O. C. Xumust: 10 kimacc: 6a30BbIit ypoBeHsb : yueonuk / O. C. I'abpuenss, U. T.
OctpoymoB, C. A. CrnankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 c. — ISBN
978-5-09-112176-6. — TekcT : SJEKTPOHHBIA // DJEKTPOHHBIA pecypc HHPPOBOI
obOpazoBatenbHoii  cpenpl CIIO  PROFoOpazoBanue [caiit] = —  URL:
https://profspo.ru/books/132478 (nara oopamenus: 15.03.2025). — Pexum pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132478.

2. I'abpuensn, O. C. Xumus: 11 kmacc: 6a30BbIil ypoBeHsb : yueoHuk / O. C. I'abpuensn, 1. T.
OctpoymoB, C. A. CrnankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 c. — ISBN
978-5-09-112177-3. — TekcT : SJEKTPOHHBIA // DJEKTPOHHBIA pecypc UH(PPOBOI
obOpazoBarenbHoii  cpenpi CIIO  PROFoOpazoBanme [caiir]. = —  URL:
https://profspo.ru/books/132479 (nara oopamenus: 15.03.2025). — Pexum pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132479.

JlonoTHUTEIbHBIE HCTOYHHUKH:

3.Tabpuensn, O. C. Xumus a71st mpodeccrii v CrenuanbHOCTe# Texunueckoro npoduis [Tekcr)
y4eOHHMK JJIs CTY/. yUpexaeHui cpe. mpod. oopazosanus. / O. C. 'adpuensn, U. I'. Octpoymos.
- M.: U3natenbckuii neHTp «Akagemus», 2018. — 272 c.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOT'O IPEJMETA

KoHTposib M omeHkKa pe3yJbTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON JAMCITUILUIHHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yJIbTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIHX
KOMIIETSHIIMH 10 pa3/ieiaM U TeMaM CoepKaHMs yueOHOro MarepHara.

OO0mas KoMneTeHuust Pasznen/Tema Tun OUCHOTHBIX
MeponpusTHil
OK 01. Beibupatb crioco0bI penieHus Tema 1.1-1.7
3a/1a4 Mpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 VYcrHblii onpoc
Tema 7.1 Pemenne pacu€rHbIx 3a1a4
Tema 8.1 HaOmronenue 3a xogoM
OK 02. Mcnonb30BaTh COBpEMEHHbIE Tema 1.2, 1.4, BBITIOJIHCHUS TIPAKTUKO-
CpeACTBa MMOUCKA, aHAIM3a U 1.6,1.7 OPUEHTUPOBAHHBIX 3aJJaHUN
MHTEepIpeTanuyu HHPOPMaLuu, U Tema 2.1,2.2 [IpencraBnenue
HH(pOPMAIIMOHHBIC TEXHOJIOTHU JJIS Tema 4.1, 4.2 pe3yIabTaTOB
BBIIIOJIHEHUS 33a4 Ipo(eCcCUOHATbHON Tema 5.2-5.4 1ab0paTopHbIX paboT
JeSITeIbHOCTH Tema 6.1 [IpoBeneHne XUMUYECKOTO
Tema 7.1 AKCIEPUMEHTA
Tema 8.1 O1eHKa caMOCTOSTEILHO
OK 04. Tema 1.7 BBITIOJIHCHHBIX 3aJJaHUIN
D dexTHBHO B3aNMOICHCTBOBATH U Tema 2.1,2.2 aiura pemeHus Keuc-
paboTaTh B KOJJIEKTUBE M KOMaHIe Tema 4.1, 4.2 3aza4 (C y4eroM Oyyuiei
Tema 5.2-5.4 npodeccuoHanbHOMI
Tema 6.1 JIeSITEIIBHOCTH )
Tema 7.1 BrimonHeHnue 3amanui
Tema 8.1 IIPOMEKYTOYHON
OK 07. ConelicTBOBaTh COXpPaHEHUIO Tema 1.7 aTTeCcTaluu
OKPYKAaIOIIEH Cpebl, Tema 5.1
pecypcocOepexeHuto, MpuMeHsTs 3Hanuss | Tema 8.1
00 M3MEHEHUH KJIMMaTa, TPUHITUIIBI
OepeXIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BbIYaNHBIX CUTYALUSIX

5. METOAUMYECKHE PEKOMEHJAIMU IIO OPIrAHU3ALIUU WU3YUYEHUA
YYEBHOI'O IPEIMETA
5.1 Meroanuyeckue peKOMeHAALMH NPENOoAaBATEN 0

VY4eOHbIM MJIaHOM Ha M3y4eHHue Yy4eOHOro MmpeaMeTa OTBOAMUTCS OJUH ceMecTp. YdeOHas
pabota nmpoBoAUTCS B POopMe ayTUTOPHBIX 3aHITHIL: TeOpeTHYeCKUX — 20 4acoB, MPAKTUUECKUX —
0 gacoB, 1abopaTOpHBIX — 16 4acOB U CaMOCTOATENIbHONU paboThl — 0 YacoB.

B cootrBerctBun ¢ TpeboBanusimu DPI'OC CIIO mno cnenuanbHoctu 26.02.03
CynoBoxeHue, B LESIX pealn3alns KOMIIETEHTHOCTHOTO TI0JIX0/1a IIPEyCMaTpHUBAET IIUPOKOE
HCIIOJIb30BaHNE B 00Pa30BaTEIbHOM IPOLIECCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS
3aHATHIM.

Ilepeuens mem 3anamuil, peanu3yemvlx 6 AKMUGHOU U UHMEPAKMUGHOU (hopmax

Ne HaumenoBanue rem ®opMbI 00yUeHHs

1 |OcHOBHBIC XMMHYECCKHUE IIOHATHS U 3aKOHBI, HCKI_II/ISI-BI/ByaJ'H/BaLII/IH
CTPOCHUE aTOMOB XUMHUYCCKUX DJICMCHTOB
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2 [Knaccudukanys, CTpoeHHe 1 HOMEHKJIATypa WHTepaKkTHBHAs TEKLHA
OPraHUYECKUX BELIECTB

3 | XuMHUYECKHE TEXHOJIOTUH B TOBCEIHEBHOM U Pa300p KOHKPETHBIX CUTyaIui
poeCCUOHATILHOMN IEATEILHOCTH YEIOBEKa

Ha nabopaTtopHble 3aHATHS BEIHOCSTCS BOIIPOCHI B COOTBETCTBUU C TEMAMU TEMAaTHYECKOTO
IUlaHa JUCHMIUIMHBL. Llenn mabopaTOpHBIX 3aHATHUH: 3aKpelyieHHe M3Y4YeHHOro Marepuaina U
KOHTpPOJIb 3HAaHU! U YMECHUM.

5.2 Metoanyeckue peKOMeHAalMu 1JIsl CTYeHTOB
3aHATHS TPOBOAATCS B COOTBETCTBHM C YYEOHBIM IIAHOM W PACHHMCAHHEM, IIPH 3TOM Ha
CaMOCTOSITENIbHYIO TIOATOTOBKY MPOTPaMMOM IUCHHUILIMHBI oTBoAUTCS 0 vacoB. /laHHOE Bpems
CTYZIEHTHI IUITAHUPYIOT 10 WHAWBUIYaJIbHOMY IUIAHY, OPHEHTHUPYSCh HA MEePeYeHb KOHTPOJIBHBIX
BOMpPOCOB (1. 6.1.) U CHMCOK y4eOHOH JUTEpaTyphl, pEKOMEHIYEMBbIii B KaueCTBE OCHOBHOH U
nonoiHuTeNnbHOH. CaMocTosTenbHAass paboTa CTYAEHTOB pEAINU3YeTCsl IO PYKOBOJICTBOM
npernoaBaTess (KOHCYIbTalluy, TOMOIIb B IMOATOTOBKE K MPAKTHYECKUM H JOMAITHUM paboTam
U JIp.) ¥ UHAMBUAYAIbHYIO pabOTy CTyJEHTa, 3aKJIIOYAIOIIYIOCS B BBHIMOJHEHUH MPAKTHUYECKUX
pabor.
Jns  KayecTBEHHOTO OCBOCHHUS TUCHUIUIMHBI CTYACGHTaM HEOOXOAMMO MOcCemarhb
ayJUTOPHBIC 3aHSATHS, BBIIIOJIHATH CIEAYIOIINEe TPeOOBaHMUS.
B cemectpe 00y4aronuiicsi TOIKEH BBITOTHHUTS:
—  BXO/IHOW KOHTPOJIb,
—  BBINIOJHEHHUE 16 yacoB 1abopaTopHBIX PadoT;
—  TIPOMEXYTOYHAs aTTeCTaLusl.

6. @DopMbl TeKylIero KOHTPOJISI YCNEBAEMOCTH W NPOMEXKYTOYHOH aTTecTanuu
00y4yarIuXcs

6.1. IlepeueHb BONPOCOB K 3a4eTy C OLIEHKOI

1. MaitTe onpeneneHus ClAeAyOMHUM XUMUYECKUM MOHATUSM: BEIIECTBO, XUMHUUECKUHN 3JIEMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEILHBIEC aTOMHAs ¥ MOJICKYJISIpHAsE MAacChl, MOH, AJZIOTPOTIHSI, U30TOIIBI,
XUMUYECKAsI CBSI3b, D3JIEKTPOOTPULIATENILHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIECHUS, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIM 00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, SJEKTPOJIUT M HEINEKTPOIUT, AJIEKTPOIUTHUYECKAs
JIUCCOITUAITNS, OKUCITUTEh U BOCCTAHOBUTEH, OKHCIICHHE U BOCCTAHOBJICHUE, TEIIIIOBOU 2P heKT
peaklM, CKOPOCTbh XMMHUYECKOM pEeaKIMH, KaTallu3, XMMUYECKOE PaBHOBECHE, YTIEPOIHBII
ckeneT, GyHKIIMOHATbHAs TPYIINa, U30MEPHsl, TOMOJIOT .

2. ChopmynupyiiTe 3aKOHBI COXPAHEHUS MACChl BEIIECTB U MOCTOSIHCTBA COCTAaBA BEIIECTB.

3. YcTaHOBUTE NPUYMHHO-CIEJACTBEHHON CBSI3M MEXAY COJIEP)KaHHEM 3aKOHOB COXPaHEHUS
Macchl BEIIECTB U TOCTOSHCTBA COCTaBa BEIIECTB W HAMHCAHUEM XHMHUYECKUX (opmyn u
YPaBHEHUM.

4. JlaiiTe MEHAENEEBCKYI0O M COBPEMEHHYIO (OpPMYIHMPOBKY mepuoandeckoro 3akoHa JI. .
Menpeneena.

5. O0bsicHUTE GUBUUYECKUN CMBICTT CHMBOJIMKY MEPHOJUIECKON TAOIUIIBI XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa (HomMepa d7eMeHTa, IEPUO/IA, TPYIITIHI).

6. YcTaHOBUTE MPUUMHHO-CJIEACTBEHHBIE CBS3U MEX]y CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOMCTB AJIEMEHTOB M 0O0OpPa30BaHHBIX UMM BEIIECTB B TIEPHOJIAX U TPyTIaX.

7. HaiiTe XapakTepUCTUKY DJIEMEHTOB MaJbIX U OONBIINX TMEPHOJOB MO WX MOJOXKEHHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

8. YcTaHOBUTE 3aBUCHMOCTh CBOWCTB XMMHUYECKUX BEIIECTB OT CTPOCHHSI AaTOMOB 00Pa3yrOIINX
WX XUMHYECKHUX JIEMEHTOB.
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9. JlaiiTe XapaKTEpUCTUKY BAXKHEUIIINX TUIIOB XUMUYECKUX CBA3CH.

10. OOBsicHUTE 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHUS KPUCTAJUIMYECKHX
PEIIETOK.

11. ChopmynupyiiTe OCHOBHBIE TOJIOKEHUS TEOPUH IICKTPOTUTHUECKON AUCCOLUAIUH.

12. ]JlailTe XapakTEpUCTUKY B CBETE€ TEOPHUHM IJIEKTPOJIUTUYECKON JTUCCOLMAIIMU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COECTUHEHUM.

13. Ilepeuucnure OCHOBHBIE TOJOXKEHUS TEOPUHM XUMHUYECKOTO CTPOCHHUS OpraHMYeCKHX
COCIMHECHU.

14. laiiTe XapakTepUCTUKY B CBETE€ TEOPUH XUMUYECKOTO CTPOCHHS OPraHMYECKUX COECTMHEHUIN
CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX COETUHEHUH.

15. [JaliTe XapaKTEpUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHUS BaKHEUIITNX
metauioB (IA u Il A rpymi, anroMuHus, Kejae3a) U UX COSAUHEHUH.

16. [laliTe XapaKTEpUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHUS BaKHEUIIINX
HemeraiioB (VIII A, VIIA, VIA rpynm, a takxke azora u ¢ocopa, yriepoaa U KpeMHHS,
BOJIOPOJIa) U UX COEIMHEHUH.

17. JlaiiTe XapakTEpUCTUKY COCTaBa, CTPOCHMUSI, CBOMCTB, IOIYYEHHs U IPUMEHEHUSI BaKHEHIIINX
KJIACCOB YTJIEBOJOPOJIOB (AJIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKWHOB, apEHOB) U WX Hauboliee
3HAUYMMBIX B HAPOJAHOXO3SIIICTBEHHOM IUIaHE IIPEICTaBUTEIEH.

18. JlaliTe XapaKTepUCTUKY BaKHEHIIMX MpPEICTaBUTENCH KIACCOB OPraHUYECKHX COEIUHEHUM:
METaHOJIa W S5TaHOJa, CJIOXKHBIX 3(HPOB, >KUPOB, MBUI, AIbIACTHAOB ((HOPMATBIACTHAOB U
aleTalberua), KeTOHOB (alleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KUCTIOTHI), MOHOCAXapHI0B
(Tr0KO03BI), aUcaxapuioB (caxaposbl), MOJHUCAXapUAOB (KpaxMajia W LEJUTIOJI03bl), aHWJIMHA,
AMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH, Kay4yKOB, IJIIaCTMACC.

19. OOBsicHUTE CYIIHOCTh XUMUYECKUX ITPOLIECCOB.

20. [aiite xnaccu@UKaUI0 XUMUYECKUX PEAKIMHI MO pa3InYHBbIM MPU3HAKAM: YHCIY U COCTaBY
IPOJYKTOB W PEAreHTOB, TEIIOBOMY 3(PQeKTy, HampaBieHH0, (aze, HATHMUUIO KaTaau3aTopa,
M3MEHEHUIO CTENIEHEH OKUCIICHHS 3JIEMEHTOB, 00Pa3yIOIINX BEIIeCTBA.

21. Tlosicaute, KaKk KJIACCU(PUIIMPYIOTCS BEIIECTBA W MPOIECCH C TOYKU 3PEHUS OKHUCIICHHS-
BOCCTAHOBJICHHSI.

22. CocTaBbTe ypaBHEHHUS PEAKLUi C OMOILBIO METO/1a JIEKTPOHHOIO OalaHca.

23. OOBsACHUTE 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM PEaKIMHU M TOJO0XKEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3INYHBIX (PAKTOPOB.

24. Ocy1iecTBUTE pacyeThl O XMMUYECKUM (OpMyJIaM U YPaBHEHUSIM.

25. Pemnre pacyeTHbIE 3a7ja4d IO XUMHUYECKUM (POpMyJIaM U ypaBHEHHUSIM.

26. O0BSICHUTE XUMHUYECKHUE SBJICHUS, TPOUCXOAIINE B IPUPOJIE, OBITY U Ha TPOU3BO/ICTBE.

27. IlosicHuTe, B uYeéM HEOOXOJMMOCTb COOIIOAECHHUS MPABHJ 3KOJOTHYECKH TI'PaMOTHOIO
MIOBEJICHUS B OKPYIKAIOLIEN CpEIE.

28. [losicHuTe BAMSIHME XUMUYECKOTO 3arpsi3HEHUsS] OKPY KAIOLIe cpe/ibl Ha OPraHu3M YelloBeKa
U JPYTHUE )KUBbIE OPTaHU3MBI.

29. TlokaxuTe HEOOXOIUMOCTH COOJIFOJCHUS MpaBuil 0€30MacHOr0 OOpaIleHus C TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.

30. OnuiuTe NOArOTOBKY PaCTBOPOB 3a/1aHHOM KOHIIEHTPALMU B OBITY U Ha IIPOU3BOJICTBE.

6.2. Ouenounnie MmaTepuainl (POC).
[Ipunoxenue 1. Ouenounsie marepuansl (GOC).

7. MeToauyeckue MaTepualibl.

7.1. Meroanuyeckue peKOMEeHAALUH K JIa0OpPaTOPHBIM padoTam.
[Tpunoxenue 2. Metoauueckue peKOMEHIAINHU K JJAOOpaTOPHBIM paboTaMm.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 20 T
IIporokon Ne «  »

JIMCT U3MeHeHu
B padouyro NporpamMmy yueOHoi AMCUUIIMHBI OVIIL.04 Xumust
crnennaabHocTH 26.02.03 CynoBoxeHue
npenonasarens: H. I'. Anudupenko

Jononuenus n u3aMeHeHus Kk padodei mporpamme OVYII1.04 Xumust va 2025/2026 yqeOHbIN TO1
no crienuanbHocTi 26.02.03 CynoBoxaeHue.

B pabouyro nporpamMMmy BHECEHBI CIEIYIOIINE U3MEHEHHUS:

No Buecennvie usmenenus

1 N3menenus B paboueii mporpamMme B CBSI3U C aKTyaIM3aluei MpUMEpHOU pabouei
IPOrpaMMBbI

JlononmHeHNs ¥ ©I3MEHEHUS B paboyeli MporpaMMBbl pacCCMOTPEHBI U 0100peHbI Ha 3aceganuu [T1K

IIpotokomn Ne oT I.

[Tpencenarens TIK / /
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