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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI



.02 XUMuid

1.1.00s1acTh IPUMEHEHHS TPOTPAMMBI

Pabouast mporpamma yueOnoi auctummabl [1/1.02 Xumus sBiasercs cOCTaBHON 4acThiO
OCHOBHOHM MpodeccHoHaIbHOM 00pa30BaTeNbHON MPOTrpaMMbl MOJUTEXHUYECKOTO KOJUIE/KA
OI'BOY BO «MI'TY» B cooTBeTcTBUH ¢ (eaepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM CpefHero mpodeccuoHanpHOoro obpaszoBanus (manee — @OIOC CIIO) mo
crenrainbHocTy 31.02.02 Akymepckoe 1eno.

1.2. MecTo y4eOHOM TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/JbHOM NPOrpaMMbl

Oo6meo0pa3oBatensHas aucuuruinaa [1]1.02 «Xumusy sBisercss 00sS3aTenbHON YaCThIO

o01meo0pa3oBaTeIbHOTO KA 00pa3oBaTeNbHONW MporpaMMmel B cootBeTcTBHH ¢ PI'OC
CIIO no npogheccuu/cneyuanonocmu 31.02.02Dxywepckoe deno.

TpynoeMKOCTh TUCHUIUTUHBI «XHUMHS» Ha YIIyOJICHHOM YpOBHE cocTamisieT 154 gaca, u3

KoTopbiX 102 vaca — Ga3zoBbIid Monynb (7 pa3menoB) U 52 yaca — MPUKIAIHOW MOAYNb (2

paszena), BKIIOYAIONUMN  TMPAKTUKO-OPUEHTHPOBAHHOE  COJAEpKAaHHE, YCUIMBAIOIIee

npoMIEHYIO COCTABIISIONIYIO 10 KOHKPETHOM MPOo(eCcCuy WK CIelUualbHOCTH.

[TpukagHO# MOTYIH BKITFOYAET ABa pasnena. Pazaen 8 «Xumust B ObITY ¥ TPOU3BOACTBEHHOM

NeSITeIbHOCTH YeJIOBEKa» pealin3yeTcs s BceX Mpodeccuil/crnennanbHOCTel Ha MaTeprane

KEHCOB, CBI3aHHBIX C DKOJIOTHYECKOHM 0€30IacHOCThIO M OLICHKOM IOCJIEICTBHI OLITOBOM U

NPOM3BOJICTBEHHON  JEATENBHOCTH, IO  OTpacisM Oyaymed mnpodeccHoHanbHOM

JESTENIbHOCTH 00yJaroMnXcsl.

Tematuka paznena 9 BapbupyeTcs o 00beKTy Oyayiiel mpodecCHoOHaTBHON NesITeTbHOCTH

CTYJIEHTOB — Orocepa (’KUBbIE OPraHU3MBbl) WIIH TeXHOCHEepa (TEXHOJIOTHIECKUE OOBEKTHI).
1.3. Lesan u 3axa4u JUCHUILIMHBI — TPe0OOBAHMSA K Pe3y/IbTaTaM O0CBOCHUS
AUCUHMILINHBI

1.3.1. lleau u 3a7a4u AUCUUTJIMHBI

DopMUPOBAHHE Y CTYJICHTOB XMMHUYECKON COCTABIAIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI

MHpa Kak OCHOBBI MPUHATHS PEIICHUH B XU3HEHHBIX U MPOU3BOJCTBEHHBIX CHUTYaIUsX,

OTBETCTBEHHOI'O ITOBEJICHUS B IPUPOIHOM CpeJie.

3apaum IUCHUNIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEN MPOTEKaHHSI XMMHMUYECKHUX MPOLECCOB U

SIBJICHUM B OKpYXKAlOLIEH Cpele, LEeIOCTHOM Hay4HOW KAapTUHBI MMpPA, B3aMMOCBS3H U

B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS TMPOBOJUTH PACUEThl MO XUMHYECKUM (OpMylnaM ¥ ypaBHEHUSIM

XUMUYECKUX pEeaKlHil, [UIAaHUPOBAaThb M HHTEPIPETUPOBATh PE3YNIbTATBl XUMHUUYECKHX

AKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKU MPOBEACHUS XUMUUYECKUX SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUNA C

coOyto/IeHeM TpaBui 0e30MacHOro OOpalleHuss C BeUlecTBaMH M J1a0OpaTOpHBIM

00opyI0BaHUEM;

4) pa3BUTH YMEHUS aHATU3UPOBATh, OIEHUBATH, IPOBEPSTH HA JOCTOBEPHOCTHh U 0000IIATh

MH(pOPMALIHI0 XUMHUYECKOT0 XapakTepa U3 pa3Iu4YHbIX HCTOUHUKOB;

5) cdopmupoBaTh YyMEHHS MPOTHO3UPOBATH TOCIEACTBHS CBOEH JAEATENBHOCTH U

XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U MIPOU3BOCTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHUN XUMHUECKON HAYKH U TEXHOJOTHI

JUTSL pa3BUTHSI COLMATILHOM M TIPOM3BOJICTBEHHOM cep.

1.3.2. Tlnanupyembie pe3y/bTaThl OCBOEHHS 001e00pPa30BaTeJbHONH JMCHUILIMHBI B

coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Kon n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIN i

IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCHUIIIHHBI

Oo6mme!

JMcuunaMHapHble?

OK 01. Beibupats
CIIOCOOBI pereHus
3amaq
npodeccroHabHOM
ACATCIIbHOCTHU
MNPUMCHUTCIIBHO K
Ppas3iInuHbIM
KOHTEKCTaM

B yacTu TPya10BOro BOCIMTAHMS:

- TOTOBHOCTh K TPYAy, OCO3HAaHWE LIEHHOCTH MacTEpCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJOTMYECKOM
CIIOCOOHOCTH

u COL[I/IaJIBHOﬁ HAITPaBJICHHOCTH,

HWHUIIUUPOBATD, IJIaHUPOBATh u CaAMOCTOATECIIBHO
BBIITOJIHATD TaKYI0 JCATCIBHOCTD,

- HHTEpeC K pa3nu4yHbiM cdepaM mnpodeccuoHaTbHON
NeSTeTbHOCTH,

Osaanenne YHUBEPCAJIbHBIMH
MO3HABATEJILHBIMH 1eliCTBUSIMU:

a) 0a30BbIe JOTHYECKHE JelCTBHA:

Y4eOHbIMU

- CaMOCTOSITEIbHO (OPMYIHPOBATh U AKTYaJHU3UPOBAThH
npo0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTB CYIHGCTBGHHBIﬁ HpI/IBHaK NJIN OCHOBAHUAA
JUTsl CpaBHEHUS, KJIacCU(UKAITMN U 0000IICHHS;

- OIPEIENATh LEIN JIeATEIbHOCTH, 3a/1aBaTh MMapaMeTpsl U
KPUTEPHUH UX TOCTHIKCHHUS;
3aKOHOMEPHOCTH |

-  BBIABJIATH IPpOTUBOPECUYHSA B

paccMaTpruBACMBIX SBJICHUAX,

- BJIAACTH CHCTEMOM XHUMHUYECKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

OCHOBOTIOJIATAIOIIMe IMOHATHS (XMMHYECKHH DJIEMEHT, aToM,
3JIEKTPOHHAsT 000J0YKa aroma, s-, p-, d-dJIEKTpOHHBIE OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHILATEIBHOCTS,
CTENEeHb OKHUCIICHUS, XMMHUYecKas CBs3b, MOJb, MOJISIpHas Mmacca,
MOJISIPHBI 00bEM, YIJIepOIHBIN CKeJeT, (PyHKIMOHANbHAs IpPYIIa,
panukai, HM30Mepus, W30MEpbl, TOMOJOTHUYECKUI psZl, TOMOJIOIH,
YIJIEBOJIOPOABI, KHCIOPOA- M A30TCOJCp)KAIINE COCAWHEHHS,
OMOJIOTMYECKH AaKTHUBHBIC BelIecTBa (YIJEBOMABI, KUPBI, OCIKH),
HOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

KpUCTAJJIMUECKas pEIIeTKa,

MOHOMep,

COCIUHECHUA, THUIIBI XUMHYCCKHUX

(OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIe, 9K30- u

oOMeHa),

peakuuii

SHJOTEPMUUYECKHE, PEAKIUU  HOHHOTO pactBop,
BHGKTpOHI/ITBI, HCBJIGKTpOJII/ITBI, BJIGKTpOJII/ITI/I‘ICCKaSI Jucconuanus,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOW pEAKIUU,
XUMHUYECKOE PaBHOBECHE), TCOPHH U 3aKOHBI (TEOPHUS XUMUUYECKOTO
CTpoeHus opranuyeckux BemectB A.M. bytiepoBa, Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoauyeckuii 3akon J[.U.
COXpaHEHUS MaccChl), 3aKOHOMEPHOCTH,

MenpaeneeBa, 3aKOH

CUMBOJIMYECKUIN SI3BIK XUMHUHU, (PAKTOJOTUYECKHE CBEICHUS O
CBOMCTBaxX, COCTaBe, MOJYYCHHH M O€30MacHOM HCIIOJIb30BAHUH

BOXHEUIIMX HEOPraHWYECKUX M OPraHMYECKHX BELIECTB B OBITY U

1 YKasbIBaloTCA IMYHOCTHBIE M MeTanpeAMeTHble pesysbTaTbl 13 PrOC COO (B nocnegHelt pegakuum ot 12.08.2022) B oTriaronbHoii dopme, popmupyembie
obuieobpasoBaTeibHOM ANCUMUMNIUHOMN
2 ucumnanHapHble (NpeameTHbIe) pesynbTaTbl YKasblBaloTCA B COOTBETCTBMU C METOAMKOM NPenoaaBaHns AUCLMMAMHBI




- BHOCHUTHL KOPPCKTHBBI B ACATCIBHOCTH, OLCHUBATH

COOTBECTCTBHUEC pe3yJ'II>TaTOB neiasaM, OLCHUBATHh pI/ICKI/I
HOCJ’IC,Z[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BuUBaTh KpPEATHUBHOE MBIIUICHHE TIPH pEIICHUHU
KU3HEHHBIX TTPOOIIEM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBHSI:

- BIIaJeTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOW U

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH Pa3pCIICHUA
npobiuem;

- BBIABIIATH MNPUYIUHHO-CIICACTBCHHBIC CBA3HU u
AKTYaJIU3UPOBATH 3aaavy, BbIABHUI'ATh THUIIOTE3Y €C

perieHus, HaXOAUTh apTYMEHTHI 1T J0KA3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a71aBaTh apaMeTPbl U KPUTESPUU PEIICHNUS,
- aHAIM3UPOBATh TOJYYCHHBIC B XOJI€ PEHICHUS 3aJauu
pe3yiabTaThl, KPUTHYECKH OIICHHBATh WX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMeTB HepeHOCI/ITB 3HAHUSA B HOBH&B&TGHBHYIO nu
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIHHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA U3 PA3HBIX IIPEAMETHBIX
oOIacreii;

- BBIIBUTAaTh HOBBIE HJCH, TNpeIjIaratb OPUTHHAIBHBIC
MTOAXOBI U PEIICHUS;

- CITOCOOHOCTB HMX HMCITOJb30BaHMs B ITI03HABATEIBHON U
COIMAJIbHOW MPAKTUKE

MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- YMCTL BBIBJIATH XapPAKTCPHBIC TPU3HAKM W B3aMMOCBA3b
HU3YUCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIONIUC IMOHATHUA TTPU
OMHMCAaHUU CTPOCHUSI U CBOMCTB HEOPTAaHWYECKUX M OPTraHUYCCKUX
BEIIIECTB M WX IPEBPAIICHUN; BBISBISATh B3aUMOCBS3h XUMHUUYECKHX
3HAHUH c MTOHATHAMHA u MPEACTABICHUSIMU TPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMCThb HCIOJIb30BATb HAWMCHOBAHUA XHUMHUUYCCKUX COC,Z[I/IHGHI/Iﬁ
MEXIYHAPOAHOIO COK3a TECOPETUYECKOM M NPUKIAJHON XUMUU U
TPUBHUAJIBHBIC HA3BAHUA BaKHEUIIINX BCIICCTB (BTI/IJIGH, allCTHUJICH,
rIuiepul, ¢GeHon, ¢GopMmanbAeru, yKCyCcHas KHUCIOTa, TIIHIMH,
yrapHelii ras, YIJIEKHCIbIA Ta3, aMMHUaK, TraileHas W3BEeCTb,
HeralieHas U3BECTh, TUThEBAs CO/Ia M APYTHX ), COCTABIATH (POPMYIIBI
HEOPraHUYECKHX U OPTAaHUYECKHUX BEIIECTB, YPABHCHHS XUMUUECKHUX
peaknuii, OOBSICHATH HX CMBICT; TOJATBEPKAATh XapaKTEepPHBIC
XHMHYECKHE CBOICTBA BEIIICCTB COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMU U 3aIUCAMU YPAaBHEHUNM XUMUYECKUX PEAKLIUN;

- YMCTb YCTaHAaBJIMBATb MPUHAAJIC)KHOCTD N3YUCHHBIX
HCOPraHNMYCCKUX H OpPraHUYCCKUX BCHICCTB K OIIPCACICHHBIM
KJlaccaM W TpynInaM COEIMHEHUH, XapaKTepU30BaTb HUX COCTaB U
BOXHEHIIIME CBOWMCTBA; OMNPENENATh BHUIBl XHUMHUYECKUX CBA3CH
(koBajieHTHasl, WOHHAs, MeETa/UIMYecKas, BOJOPOJHAs),
KPUCTAJUTMYECKUX  PEHIETOK  BEIECTB; KJ1acCu(pUITUPOBATH

XUMHYCCKUEC PCAKIIUU;

THIIBI

- C(bOpMI/IpOBaTI: Hpe,Z[CTaBJIeHI/ISII (0] MaTepI/IaJII:HOM CANHCTBC MI/Ipa,
BaKOHOMepHOCTHX 1 IIO3HABACMOCTHU HBJIGHI/Iﬁ HpI/IpOI[BI; 0 MECTC U
3HAYCHUU XHUMHU B CHUCTEMEC CCTCCTBCHHBIX HayK n €€ pOJ'II/I B
00ECIeYeHn! YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA: B PEIICHUHU
9KOJIOTHYECKOH, MMUANIEBOU

npobiem SHEPTeTHYECKOH |




0€30macHOCTH, B  Pa3BUTUM MEIUIMHBI, CO3JAaHHUM  HOBBIX
MaTepHalioB, HOBBIX MCTOYHHUKOB OJHEPIUH, B OOECICYCHUU
palMoOHANBHOTO  MPUPOAONOIB30BaHUA, B (OPMHUPOBAHUU
MHUPOBO33pEHHS U OOmIed KyJIbTypbl YelOBeKa, a TaKxke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/J0pPOBBIO U
MPUPOIHOM CpeJe;

- BJAJETh CHCTEMOH XUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloNINe MOHATHS (JIOMOJIHUTENIBHO K CUCTEME TIOHATHI
0a30BOro ypOBHS) - H30TOIIbI, OCHOBHOE U BO30YXJAEHHOE COCTOSIHUE
aToma, THOpUIN3alKs AaTOMHBIX opOuTanei, xumMuieckas cBss3b ("0
" m "", KpaTHbIE CBSI3U), MOJISIpHAs KOHLEHTpaLus, CTPYKTypHas
dbopmyna, mzomepus (CTPYKTypHas, TeoMeTpudeckas (IHC-TpaHC-
M30MEpHsl), TUIBI XMMHUYECKUX peakuuid (roMo- M TeTepOreHHBIE,
oOpaTuMble U HEOOpaTUMBbIE), PACTBOPHI (MCTHHHBIC, JHUCIICPCHBIC
CUCTEMBI), KPUCTAJUIOTHIPAThl, CTENEHb AUCCOLUAINH, JIEKTPOIIU3,
KpPEeKUHT, pPUPOPMHHT); TEOPUHU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PDEHYECKHE 3HAHUA, JIeKAllue B OCHOBE ITOHMMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMUYECKHX SIBIICHHH, COBpPEMEHHbBIE
NPEJCTAaBICHUS O CTPOSHUH BEIIECTBA HA ATOMHOM, MOJICKYJISIPHOM
U HAIMOJICKYJISIPHOM VpPOBHSX; TMPEACTaBICHUS O MeEXaHH3Max
XUMHUYECKUX peakuui, TEPMOAMHAMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMs, O XUMHUYECKOM paBHOBECHH,
JUCTIEPCHBIX CHUCTEMax, (PaKTOJOTHYECKUE CBEICHUS O CBOWCTBAX,
cOCTaBe, MOJIyUeHHH U 0e30MacHOM HCIIOJNIb30BAHUM Ba)KHEUIINX
HEOPraHMYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JeSTeTbHOCTH YeJI0BEKa; OOIIMX HAYyYHBIX MPUHIMIIAX XUMUYECKOTO
NPOU3BOJCTBA (HAa TMpHUMEpPEe NPOM3BOJICTBA CEPHOM KHUCIOTHI,
aMMMaKa, MeTaHoJIa, IepepadoOTKU HEPTH);

- yYMeTh MPOBOJUTH pacyeTbl MO XUMHUYECKHUM ¢opMylaM U




YPaBHCHHUSIM XUMHUYECKUX PEAKIUI C UCIONIB30BAHUEM (DU3HUECKUX
BennuyuH (Maccel, oObeMa Ta30B, KOJHMYECTBA BEINECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThI
M0 HAXO0XKJIEHUI0 XUMUYECKOU (OpMYJIIbI BEIIECTBA; PaCYEThl MAaCChI
(oOBema, KomMYecTBa BEIISCTBA) MPOAYKTA PEAKIIUU, €CIIH OJHO W3
UCXOJHBIX BELIECTB JaHO B BHJE pacTBOpa C OINpeAeNeHHON
MacCOBOHM JI0JI€i pacTBOPEHHOTO BEIIECTBAa WM JaHO B HM30BITKE
(MMeeT mpUMecH); pacdeThl MacCOBOW MJIM OOBEMHOM JIOJIM BHIXO/A
NPOAYKTa peakIMH; pacdyeThl TEIUIOBOro J(QeKTa peakiu,
00BEMHBIX OTHOIIIEHUH Tra30B;

- yMeTh BBISBIATH XapaKTepHbIE TMPHU3HAKM U B3aUMOCBS3b
W3YYECHHBIX MOHSTUN, MPUMEHSATh COOTBETCTBYIOUINE MOHITHUS MPU
OMMCAaHUU CTPOEHUS M CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB U WX MPEBPAIICHUI; BBISBISTh B3aUMOCBSI3b XUMUYECKUX
3HAaHUU C MOHATUSAMHU U NPEACTABICHUSMHU JPYTUX MPEAMETOB IS
0ojiee  OCO3HAHHOTO TIOHUMaHUsS M  OOBSICHEHUS CYIIHOCTH
MaTepUaIbHOTO EIMHCTBA MHpPA; HCIOJIB30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS 111 OOBSICHEHHSI M IPOTHO3UPOBAHUS SIBIICHUH,
UMEIOIINX €CTECTBEHHOHAYUHYIO TIPUPOTY;

- YMETh WCIOJb30BaTh HAWUMEHOBAHUS XUMHUYECKHX COCHMHCHHIA
MEXKIYHAPOJHOTO COK3a TEOPETUUYECKON W MPHUKIATHON XUMHUU U
TPUBUAIbHBIE HAa3BaHUS BEIECTB, OTHOCSIIMXCS K H3YyUYEHHBIM
KJlaccaM  OpPraHM4ecKuX U  HEOPraHMYECKUX  COCAMHEHHIA;
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsi COCTaBJIeHHs (HOpMyI
HEOPraHWYECKUX BEHIECTB, MOJCKYJISPHBIX U  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUIECKUX
BEIIECTB;, COCTABJIATH ypPAaBHEHUS XHMHYECKUX PEAKIUU W
pacKpplBaTh HMX CYIIHOCTh: OKHUCIHTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuil MOCpeICTBOM COCTaBJIECHHUS 3JEKTPOHHOrO OajlaHCa STUX




peaKIMii; peakiuii HFOHHOr0 OOMEHa MMyTeM COCTaBJICHUS X TOJIHBIX
U COKPALICHHBIX HOHHBIX YPaBHEHUN; pEaKLUi IUAPOJIN3a, PEAKLIUN
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB IIMHKA
U aJIOMUHUS); MOATBEPXKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIMMM JKCIEPUMEHTaMU W  3alUCSAMHU
YpPaBHEHUU XUMHYECKUX PEAKIUN;

- yMeThb KJIacCHU(PUIMPOBaTh HEOPraHMYECKHEe M OpraHUYecKue
BEIIECTBA M XHUMHYECKHE PEaKIMH, CAaMOCTOSTENLHO BbIOMPATH
OCHOBaHUSI M KPHUTEPUH A KiIacCU(DUKAIMK  U3ydaeMbIX
XUMHAYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTAaB M BaKHEHIINE
CBOMCTBA BELIECTB, IPUHAIEKANIMX K ONPEACICHHBIM KijlaccaMm U
rpynmnaM COoeAMHEHUH (IPOCThIE BEIIECTBA, OKCHIbI, THIPOKCHIBI,
COJIM; YTAEBOAOPOMBI, TMPOCThIE A(GUPBI, CHOUPTHL, (EHOIBI,
aJIbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE dPUPBI, )KUPBL,
YIJIEBOMbI, aMUHbBI, aMUHOKHUCIIOTHI, OCNKH); MPUMEHSITh 3HAHUS O
COCTABE M CBOMCTBAX BELIECTB I SKCIIEPUMEHTAIbHON MPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHNS XUMUYECKUX
peaKkurii ¥ MPOTHO3UPOBAHUS BO3MOKHOCTEW UX OCYIIECTBIICHUS;

- yMeThb MOATBEPKJaTh Ha KOHKPETHBIX NPUMEPAX XapakTep
3aBUCHUMOCTH  PEAKI[MOHHOMN CIIOCOOHOCTH OpPraHUYECKUX
COEJIMHEHUI OT KPaTHOCTH U Thma KoBajentHou cBs3u ("0 " u ""),
B3aMMHOT'O BJIMSIHUSL aTOMOB M TPYII aTOMOB B MOJIEKYJaX; a TaKkKe
0T 0COOEHHOCTEN pealln3aluy Pa3IuYHbIX MEXaHU3MOB IIPOTEKAHUS
peaKIunii;

- yYMETh XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHHUE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM) M HOHOB XHMHYECKHUX
anemeHToB | - 4 mnepuonoB Ilepuommueckoi cucremsr [I.U.
MenzeneeBa U UX BAJIEHTHBIE BO3MOXHOCTHU, UCHOJb3Ysl MOHATHSA

s", "p", "d-snmekTtpoHHBIE" OpOWTANIM, IHEPTETUYECKHUE YPOBHU;
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OOBSICHSTh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHWMHYECKUX
AJIEMEHTOB W 00pa3yeMblX HMH COCIWHEHUH MO0 TepuoaaM Hu
rpyImmnam;

OK 02. Ucnons3oBaTh
COBPEMCHHBIE
CpezAcTBa MOUCKa,
aHaIn3a u
MHTEpIpeTauu
uHpopMauU U
UH(pOPMalLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npo¢eCCuOHATBHON
IEATeNbHOCTH

B 00s1acTH HIEHHOCTH HAYYHOI'O NO3HAHUSA:
- c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN

MPaKTUKH, OCHOBAaHHOIO  Ha  JWAJOre  KyJubTyp,
CIOCOOCTBYIOIIIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM M  YHUTATEIbCKOU

KYJIBTYpBI KaK CpPEICTBa B3aUMOIECHCTBUS MEXY JIFOJbMH U
MO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAYy4YHOH AeATeNbHOCTH, TOTOBHOCTb
OCYLIECTBIATh  IHPOEKTHYH0 M HCCIEI0BATEIbCKYIO
ACATCIIbHOCTb HHAUBUYAJIbHO U B I'PYIIIIC,
Osaanenue YHHBepCaJbHbIMHU
NMO3HABATEJbHBIMH AeHCTBUAMM:

B) padorta ¢ nHpopManmeii:

y4yeOHBbIMHU

- BJIaJA€Tb HAaBbIKaMHU IIOJIYUCHHUA I/IH(bOpMaHI/II/I nus3
NCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIbHO
OCYLICCTBIIATL IMOMCK, aHaJIMW3, CHCTEMATU3allUl0 U

MHTEpIpeTalnio MHGOpPMaK pa3IudHbIX BUIOB U GOpM
IIPEACTABICHUS;

- co3JaBaTh TEKCThl B PA3IMUYHBIX (opMmarax C y4eToM
Ha3zHa4YeHUs MH(POPMAIIUH U LIEIEeBOI ayAUTOPUH, BEIOUpas
ONITUMAJIbHYIO (POPMY NIPEJCTABICHUS U BU3yaIH3allUH;

- YMETh IUIAHUPOBATH M BBIINOJHATH XUMHYECKHN DKCIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BELECTB IIPU HarpEeBaHUM, MIOTy4YEHHUE
STUJICHA U M3Y4YCHHE €ro CBOMCTB, KAa4eCTBEHHBIC pEaKLUM Ha
aJIbJIETU/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY; JeHATypaIus OEIKOB MpH
HarpeBaHWHU, LBETHBIC pEaKIMU OEJIKOB;
cpeny
Ka4yeCTBEHHBIC PEaKLIUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHHI,

MNpOBOAWUTL PCAKIUHN

MOHHOTO OOMEHa, ONpeIesiTh BOJHBIX  PacTBOPOB,
Ha KaTUOH aMMOHHSI; peliaTh SKCIEPUMEHTAIbHbIE 33/1a4H 110 TEMaM
"Metamnbl" u "Hemeranasl'") B COOTBETCTBHH C MPABHJIAMH TEXHUKH
0e30macHOCTH TIpH OOpaIleHHH C BEIIECTBAMH W J1aOOpaTOPHBIM
o0Opy/nOBaHUEM;  TPEIACTABIATh  PE3yNbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhbTAaTOB;

- YMETh aHATM3UPOBATH XUMHYECKYIO HH(POPMAIIHIO, TIOTyJaeMyo U3
pa3HBIX HMCTOYHUKOB (CpPEICTB MAacCOBOW WH(POpMAIUHU, CETh
WuTtepuer u apyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMH HAy4HOTO TO3HAHMs BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOmIoaeHue, H3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yYMeTh MPOBOJHWTH pPacieThl MO XUMUYECKUM dopMylaM U
YpaBHCHHUSIM XUMHUYECKUX PEAKIUI C UCIIONIh30BAaHUEM (DHU3HUECKUX
BEJIMYMH, XapaKTePU3YIOIINX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBL:
Maccel, o0beMa (HOpPMalbHBIE YCJOBHsI) Ta30B, KOJIWYECTBA
BEIIECTBA; HCIOJB30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS Ui

IIPUHATHA pemeHHﬁ B KOHKPCTHBIX JXHM3HCHHBIX CHTYyallUgX,
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- OCHUBATL JOCTOBCPHOCTD, JICTUTUMHOCTD I/IHq)OpMaI_[I/II/I,
€C COOTBCTCTBUC TMPABOBbBIM H MOPAJIBbHO-3TUYCCKUM

HOpMaM;
- WCIONB30BaTh  cpencTtBa  MHGOPMAIMOHHBIX U
KOMMYHHKAI[HOHHBIX TEXHOJIOTUI B pelieHuu

KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTaHMW3AI[HOHHBIX
3a/1a4 ¢ coOmoeHneM TpeOOBaHU SPTOHOMUKH, TEXHUKH
0€301aCHOCTH, TUTUEHBI, pecypcocOepeKeHH s, TPABOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;
- BJIaJIeTh HaBbIKAaMH PACIIO3HABAHMS U 3AILUTHI
uHpopmanuu, HHGOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH;

CBSI3aHHBIX C BEIIECTBAMH U HX IPUMCHEHHEM;
- YMETh CaMOCTOSATENILHO TUIAHWPOBATh M MPOBOAUTH XHUMUYCCKUM
IKCIIEPUMEHT (TIOJIy4YeHUE M M3YYCHHE CBOWCTB HEOPTaHHMYECKHUX H
OPraHUYEeCKUX BEIIECTB, KAUECTBCHHBIC PEAKIUH YIIIEBOIOPOJOB
Pa3IMYHBIX KJIACCOB W  KHCIOPOACOJCPKALIMX OPraHUYECKHX
BEIECTB, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 0 PaclO3HABAHHIO
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB) C COOIIOACHHEM IIPaBHIT
O0e3omacHOro oOpamieHuss C BemiecTBaMd H  Ja0OpaTOPHBIM
dbopmynupoBaTh
NPEJOCTABIATh B Pa3IMuHON (hopMe pe3yinbTaThl HKCIIEPUMEHTA,

o0opynoBaHUEM, 1 () 05 UCCIICTOBAHMSI,
aHAIM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

- YMEeThb OCYUIECTBIIATH IIeJICHANPABICHHBI TOUCK XUMHUYECKOU
nH(pOpMaIUY B pa3TUYHBIX UCTOYHHUKAX (HaydHas M yueOHO-Hay4dHas
muTepaTrypa, CpeAcTBa maccoBoi mHpopmaiuu, cetb MHTepHET u
Ipyrue), KPUTHUECKU aHaJIU3UpOBaTh XMMHYECKYIO0 HH(OpMalHuio,
nepepabaTbiBaTh €€ U HCIONb30BaTh B COOTBETCTBUU  C
MOCTaBJICHHOW y4eOHOM 3a1auei;

- BJIaJIETh CUCTEMOM 3HAHUI O METOAAaX HAYYHOT'0 IMO3HAHUSI SIBJICHUI
MPUPOJBI, UCHOIB3YEMBIX B ECTECTBCHHBIX HAyKaX M YMEHHUSIMH
MPUMEHATh 3TH 3HAHUS TMPU SKCIEPUMEHTAIBHOM HCCIIEIOBAHUU
BELIECTB U JJi1 OOBSCHEHUSI XUMUYECKUX SBJICHUH, UMEIOIIUX MECTO
B TpUpOJE MPaKTUYECKOU 4yenoBeka U B

MMOBCETHEBHON KU3HU;

JCATCIIbHOCTH

OK 04. O¢dpexruBHO
B3aMMOJIEHCTBOBATH 1
paboTaTh B
KOJJICKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH H
CaMOOIIPEEIICHUIO;

-OBNIQ/ICHUE  HAaBBIKAMH  y4eOHO-HCCIIEI0BATEIHCKOM,
MPOEKTHON U COLMAJIbLHOU JIEATEIIbHOCTH;

OBiaseHue YHUBEpPCAJIbHbIMH KOMMYHUKATHBHBIMHU

JelCTBUSIMU:

- YMEThb IUIAHMPOBATh M BBINOJIHATE XUMHUYECKUM SKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB IIPU HAaIrpPEBaHUH, ITOTyYEHHE
JTUJICHA U M3Y4YCHHE €ro CBOMCTB, KAa4ECTBEHHBIC pPEaKLUM Ha
aJIbJIeTU/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY; IeHATypaIys OEIKOB IpH
HarpeBaHMWHU, LBETHbIE PEAKIMHU OEJKOB;
MOHHOTO OOME€Ha, ONpeiessaTh Cpexy

MPOBOJIUTh  PEAKIINH
BOJHBIX  PacTBOPOB,
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0) coBMeCTHAasl IeATeJIbHOCTh.

- IOHUMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYAITBHON paOOTHI;

- TNpPUHUMATh  I[€IM  COBMECTHOM  JICSATEIbHOCTH,
OpraHu30BbIBaTh W KOOPJIWHHUPOBATH JEHUCTBUS 1O €€
JOCTHUKEHHIO: COCTaBJISATh IUIaH JECUCTBUM, paclpelesaTh
poJii C y4eTOM MHEHHMH Yy4YaCTHHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PAOOTHI;

- KOOPIMHUPOBAaTh W BBHIMOIHATH PabOTy B YCIOBHSIX
peanbHOrO, BUPTYQTbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISATh MTO3UTUBHOE CTPATErMYECKOE MOBEJACHUE B
pPa3IMYHBIX  CUTyalUsIX, MPOSBISATH TBOPYECTBO H
BOOOpakeHne, ObITh MHUITMATHBHBIM

OsBjaaaenue YHUBEPCAJIbHBIMH peryJasiTHBHBIMH
JelCTBUSIMU:

I') IPUHATHE ce0sl U APYTrHUX JIIOAe:

- IPUHUMATh MOTHUBBI M APTYMEHTBHI OPYTUX JIOJEH IMpu
aHaJIM3€e PE3yJIbTATOB JIEATEIbHOCTH;

- MpU3HABaTh CBOE NpaBO M MPaBO APYrHX JIOJEed Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TTO3UIIUN

JPYroro 4e0BeKa;

KayeCTBEHHBIC PEaKLUU Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHHOHHI,
Ha KaTHOH aMMOHHUS; peliaTh SKCIIEPUMEHTAIbHBIE 3a/1a41 110 TeMaM
"Metannsl" u "HemeTanisl'") B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU
0e30macHOCTH TIpU OOpaIleHHH C BEIIECTBAMH W JaOOpaTOPHBIM
o0OpyJIOBaHUEM;  HPEICTABIATh  PE3YJIbTATHI
JKCHEpUMEHTa B (OpME 3alHCH YpPaBHEHUN COOTBETCTBYIOIIMX

XHUMHUYECKOI'O

peakiuii 1 GOpMYIMPOBAThH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

-YMCTb CaMOCTOATCIIbHO IIJIAHUPOBATL WU MPOBOAUTH XUMHYECKUN
OKCIICPUMCHT (HOJ’IyLIeHI/IC U U3YUCHUC CBOMICTB HCOPTraHNYCCKUX H
OpPraHMYECKUX BEIECTB, KAUYECTBEHHBIC PEAKIIMH YIIEBOJIOPOIOB
pa3IMYHBIX KJIACCOB W  KHCIOPOJACOACPKAIMIUX OPTraHUYECKUX
BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 PaclO3HABAHUIO
HEOPTaHUYECKUX U OPTaHUYECKHX BEIIECTB) C COOJIIOICHUEM MPaBHIT
oOpamieHus1 ¢ BeHIeCTBAMH H  JIAOOPATOPHBIM
o0opyIoBaHUEM, dbopmyaupoBaTh 1eTH HCCIIeI0BaHMS,
MPEOCTABIIATE B Pa3IUYHON (OpPME Ppe3yiabTaThl IKCIEPUMEHTA,

0€e3011acHOr0

AHAJIIM3UPOBATH U OLICHHUBATL UX JOCTOBCPHOCTD,

OK 07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karolleu Cpenbl,
pecypcocOEepeKeHHIO,
MIPUMEHSATH 3HAHUA 00

B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS :

- c(hOpPMHUPOBAHHOCTb  IKOJIOTUYECKOH  KYJIBTYpHI,

IIOHUMAaHUC BIIMSAHUSA COLIMAJIBHO-3KOHOMHMNYCCKUX

MPOLECCOB HA COCTOSIHUE IPUPOTHON U COUMAIIBHOM CPENBI,
IJ100aJTBHOTO 3KOJIOTUYECKHUX

OCO3HaHHE XapakTepa

npo0em;

- copMupoOBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XMUMUU B IO3HAHUU
SBIIGHUW TPUPOILI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPHI
JTUYHOCTH, €€ (DYHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelleHrs MPaKTUYEeCKUX 3aad U JKOJIOTUYECKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;
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HU3MCHCHHMH KJIMMarta,
MPUHITHIIBI
OepexKIMBOTO
MIPOU3BO/JICTBA,

¢ pexTuBHO
JIENCTBOBATE B
Ype3BbIUAHBIX
CUTyalusiIx

- IUIJAHUPOBAHME U  OCYILUECTBJIECHUE JICUCTBUM B
OKpY>Kalollel cpeie Ha OCHOBE 3HAHUS LEJIel yCTOMYUBOTO

Pa3sBUTHA YCTIOBCUYCCTBA,

AKTUBHOE HENPUATHE JCHCTBHI, NPUHOCAIIUX BpE
OKpY>Kalolleu cpere;

- yMEHHE MIPOrHO3UPOBATh HeOIaronpusITHbIE
HKOJIOTHYECKHE MOCIIEACTBUS peIpPUHUMAEMbIX

JNEUCTBUMN, TPEAOTBPAIATh UX;

- pacuIMpeHHe OIbITa JACSITEIBHOCTU SKOJOTUYECKON
HaIpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIbHOCTH;

- yMeThb coOMIoaTh IMpaBHUja HKOJOTHYECKU LIEIECO00pa3HOro
MOBEJCHHS B OBITY U TPYAOBOM AEATEIHHOCTH B LIETSX COXPAHEHUS
CBOETO 3J0pOBbS U OKpYXKalolleld MPUPOAHOU CpEIbl; YYUTHIBATH
ONIACHOCTb BO3JCHUCTBHA Ha >KMBBIC OPraHU3MBI OIPEIECICHHBIX
BELICCTB, TMOHMMAsi CMBICH II0Ka3aTels IMPENEIbHOU IOIyCTUMOU
KOHLIEHTPALINAN;

- YMETb NPOTHO3UPOBATH, AHAJTU3UPOBATH M OLICHUBATH C MO3MLIMH
6e3omacHoOCTH ObITOBOM U

3KOJIOTUYECKOUN OCJIEICTBUS

MPOU3BOACTBEHHOM  JAECATEIBHOCTH  YEJIOBEKA, CBS3aHHOM €
nepepaboTKON BeIIeCTB; WCIONIB30BATh IMOJIYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELICHUH MPOOJIEM B CUTYAITUSIX, CBI3aHHBIX C
XHMHECH;

- YMETh OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha KUBBIE OPraHU3MBbI
ONPEACIICHHBIX BEUIECTB, TOHUMAsI CMBICI MTOKa3aTelsl MpeAeIbHON
JOTYCTUMOW KOHIIGHTPAllUM, W TIOSICHATH Ha TMpUMEpax CIOCOOBI
YMEHBIIEHUS W MPEIOTBPAIICHUS WX BPEIHOIO BO3JACHUCTBUSA HA

OpraHu3m 4CJIOBCKaA.

1.4. Koan4yecTBO 4aCOB Ha 0CBOEHHE MPOrPaMMbI MPO(PeCCHOHATIBLHOTO MOTYJISI:
- MaKCUMaJILHOHM yueOHO# Harpy3ku oOydarormierocs — 154 gaca, B TOM 4ucCIIe:
- 00s13aTeNnbHOM ayTUTOPHON yueOHOM Harpy3ku oOydaromerocs — 118 vacos;
- CaMOCTOSTEIIBLHOM paboThl 0OyUaromerocs — 16 4acos;

- IpOMEXyTO4Has arrecTanus — 20 4acos.
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHON JUCIHATLIIMHBI

«XUMUS»

2.1. O0beM QM CHUIIMHBI K BUAbI YU4eOHOI padoThI

Bun yueOHoii padoTbl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHHUILINHBI 154
B T.Y.

OcHoBHOe coep:kaHue 102
BT. U..

TeopeTudeckoe o0yIeHue 28
MIPAKTUYECKUE 3aHATHS 30
WHIUBUyaJIbHBIE TPOCKTHI 16
abopaTOpPHBIE 3aHITHS 28
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEePKAHME (CONEPKAHUE 1
NMPUKJIATHOTO MOIYJIs)

BT. 4.

TeopeTuyecKoe 00ydeHne 8
MPAKTUYECKUE 3aHATUS 12
JabopaTOpPHBIE 3aHITHS 12
IIpome:kyTouHasi arTecTanus (AK3aMeH) 20
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2.2. TeMaTH4eCcKMH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumenoBanmue Conepxanue yueOHOro Marepuaja (0CHOBHOE U NPo¢ecCHOHAILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesnoB u TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY/Ib YacoB | KOMIIETEHUHH
1 2 3 4
OcHoOBHOE coiep:KaHue 102
Pa3zgea 1. OcHOBBI CTPOEHUS BelIECTBA 8
Tema 1.1. OcHoBHoOE coepraHue 6 OK 01
Crpoenue atomoB | Teoperuueckoe o0yueHune 4
XUMHUYCCKUX CoBpeMeHHast MOJIeNIb CTPOCHHUS aToMa. DJIEKTPOHHAsA KoHpHUrypanus atoma. Kinaccudukanus XuMuaeckux
SJIEMCHTOB 1 3IIEMEHTOB (S-, p-, d-371eMeHTHI). BaneHnTHbIe 37eKTpoHbI. BaneHTHOCTh. DIIeKTpOHHAs IPUPOJIa XUMHUECKON
npuponaa CBSI3U. DJIEKTPOOTPHIIATEIbHOCTh. KOBaJIeHTHAs CBsI3b, €€ PAa3HOBUAHOCTU M MEXaHU3MbI 00pa30BaHuUs 4
XMMHAYECKON (oOMeHHBIN U TOHOPHO-AaKIENITOPHEIH). loHHas cBs3b. MeTanmnmndeckas cBsi3b. BogopogHas CBsI3b.
CBsI3H MeKMONEKyJIIpHBIE B3aUMOJACUCTBUS.
N30TOmbI, OCHOBHOE M BO30YXKIEHHOE COCTOSTHUE aTOMa, THOPUAN3alis aTOMHBIX OpOUTase.
IIpakTnyeckue 3aHATHS 2
Pemenune mpakTuueckux 3alaHUii Ha COCTaBJICHUE IEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 1—4
MIEPUOJIOB.
Pemenne 3aiannii Ha UCMOIB30BAHNE XUMUYECKON CUMBOJIMKH U HA3BaHUW COEAMHEHUI IO HOMEHKIIAType )
MEXIYHAPOJAHOTO COI03a TEOPETUUECKON U MPUKIAAHOM XUMUU U TPUBUATIBHBIX Ha3BaHUU JJIsl COCTABIICHUS
XUMHUYECKHX (POPMYII ABYXATOMHBIX COSIUHEHUH (OKCHUIIOB, CYJIb(HUIOB, TUIPUIIOB | T.II.) U APYTUX
HEOPTraHUYECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOE coepraHue 2 OK 01
ITepnonnyeckuii | Teopernveckoe o0yueHHe OK 02
3aKOH 1 Tabinia | [IpakTHuecKue 3aHATHSI 2
JL.. Menneneesa [lepuoauueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanyueckoro
3akoHa J[.J1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO AieMeHTa B [leproanyueckoi 2

cucreme. MupoBo33peHUYeCKoe U HaydyHOe 3HaueHue llepuoanueckoro 3akona /.M. Menneneesa. [Iporuossr
J.W. MenneneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
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Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX TEOPETUICCKUX 3aJJaHUH HA XapaKTepU3AIUI0 XUMUUYECKHUX
3J1eMEHTOB «MeTaTnYecKre / HeMeTaUTMIeCKUE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AJIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBHE C UX AJICKTPOHHBIM CTPOCHHUEM M TTOJI0KCHHUEM B
MEPUOINYECKON cucTeMe XuMudeckux anemeHToB .M. MenneneeBay.

Paznen 2. Xumuueckne peakuuun

12

Tema 2.1. Tunsr
XUMHUYECKHX
peaxkuuit

OcHoBHOe conep:kaHue

TeopeTuyeckoe o0yueHue

Knaccudukanms 1 TUITBI XUMHUYECKUX PEAKIUi C ydacTHEM HeOpraHW4YecKuX BemecTB. KomnuecTBeHHbBIE
OoTHoIIEeHUS B XUMHUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH M PACUYETHI 110 YPABHEHUSAM XUMHUYECKUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYeCTBa BelecTBa. MossipHast Mmacca. 3aKOHbI COXPaHEHHSI MacChl U
sHepruu. 3akoH ABoraapo. MoJsipHbIil 00beM Ta30B. OTHOCUTENBbHAS TNIOTHOCTH Ta30B.

Peakiuy koMIIIeKco000pa30BaHUs ¢ y4aCTHEM HEOPraHUYECKUX BEUIECTB (Ha IPUMEPE THAPOKCOKOMILIEKCOB
IIMHKA U AJTFIOMUHHMS ).

IIpakTHYecKkHne 3aHATHA

CocraBieHue ypaBHEHUH peakiiil COeTMHEHNS, Pa3I0KEeHUs, 3aMEILICHHsI, OOMEeHa. Y paBHEHUS PeaKIUi
TOpEHHUsI, HOHHOTO OOMEHa, OKHUCIICHUA-BOCCTAHOBIICHUSI.

Pacder KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U NIPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHUK MPOIYKTa PEAKLUU COCANHEHMS], €CIIU OJHO U3 BELECTB JJaHO B U30BITKE
U/WIIN COAEPKUT IpuMecH. PacueT MaccoBo niin 00bEMHOM 10JIM BBIXO/A IPOAYKTA PEAKIIMU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOr0. Pacuer 00beMHBIX OTHOILIEHUH ra30B. Pacuet macchl (00beM, KOJIMYECTBO
BELIECTBA) IPOAYKTA PEAKLUH, €CJIM OJJHO U3 BELIECTB IaHO B BUJIE€ PACTBOpA C ONPEEIIEHHON MacCcOBOM
JI0JIEH PACTBOPEHHOIO BEILIECTBA.

VYpaBHEHUs OKUCIICHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IIPUPOJIE, IPOU3BOJICTBEHHBIX MpoIeccax 1
KU3ZHEJEATEIIbHOCTH OpraHn3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN NOTEHIMa cpelibl. CocTaBieHue U
ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLU METOIOM 3JIeKTpOHHOTro Oananca. Tunuynsie
HEOpPraHMYECKHEe OKUCIUTEIN U BOCCTAHOBUTEIH. DIEKTPOIN3 PACTBOPOB U PACIIIIABOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOe conep:kaHue

Teopernueckoe o0yuenue

OK 01
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sI IUCCOLIMALIS U
WOHHBIA 0OMEH

Teopust >MeKTpONUTHIECKOW aucconmanuu. Peaknmu noHHOTO OoOMeHa. COCTaBiCHHE PEAKIUd HOHHOTO
oOMeHa IMyTeM COCTaBJIEHUS UX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHHH.

['uaponm3 comneit. 3HaueHUE TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX mporieccax. [I[puMeHenne rupoansa B
MPOMBIIIIEHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopatopHas paboTa «PeakIuu ruipoinnsa.
HccnenoBanue cpenbl pacTBOPOB CoJieil, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMU MIPOTOJIMTAMH, U UX PEaKLuil
C pacTBOpaMHu ILEJI0YM U KapOoHaTa HaTpus. CocTaBlieHUE peakIMii THIPOIN3a COEH.

KonTpoasnas
padora 1

CTpOGHI/Ie BCIIECCTBA U XUMUUYCCKHUE PCAKITHUU.

Pazngea 3.

CTpOGHI/Ie H CBOMCTBA HECOPraHu4eCKHUX BeIICeCTB

24

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOE coiep:KaHue

TeopeTuyeckoe o0yueHue

[Ipeamer Heoprannueckoil xumun. BzaumocBs3b Heopranuueckux eniects. Kimaccudukarms
HeopraHuueckux BeuiecTs. [IpocTeie 1 cioxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBL,
THJIPOKCUIBI, KUCTIOTHL, cou). HoMeHkiaTypa u Ha3BaHME HEOPraHMYECKUX BEIIECTB UCXO U3 UX
XUMHUYECKON (POPMYIIBI I COCTABICHUE XUMUYECKOH (POPMYJIIBI HCXO/s U3 Ha3BaHUS BEILECTBA 10
MEXKTYHapOAHON MJIM TPUBUAIBHOM HOMEHKIIATYpE.

MexmonexyspHble B3aumoaeicTsus. Kpucramiornaparsl. ArperaTHble COCTOSIHHSI BEILIECTBA.
Kpucrammmueckue n amop¢Hbie BelecTBa. THITBI KPUCTAIUTMYECKUX PELIETOK (ATOMHAs!, MOJICKYJIIpHAs,
MOHHAs1, METaJUTMYEeCKast). 3aBUCMOCTH (PU3MUYECKUX CBOWCTB BEILECTBA OT THUIA KPUCTATUINIECKOM
pemeTku. [IprunHB MHOr00Opa3us BEIIECTB.

CoBpeMeHHbIE IPEJCTABICHUS O CTPOSHUH TBEP/BIX, )KUIKUX U Ia3000pa3HbIX BellecTB. JKuIKkne KpuCTauIb.

IIpakTnyeckue 3aHATHS

Pemenue 3amay Ha pacdyeT MaccOBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIUHEHHS) B MOJICKYJIE
(cmecn).

Pemrenne mnpakTHUECKUX 3aJaHUN 1O KIacCUUKAIMHM, HOMEHKJIATYpe W XHMHYECKHM (opMmysIam
HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX KIACCOB (HA3bIBATh M COCTABJIATH (POPMYIJIBI XMMHUYECKHX BEIIECTB,
OIpEeAEIATh NPUHAJIEKHOCTD K KJIACCy).

OK 01
OK 02
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Hcrounnkn xumuyeckod wHpopMmanuu (HaydHas W ydeOHO-Hay4dHass JUTEparypa, CpeACTBa MacCOBOM
uHdopmaruu, cerb HMHTepHEeT W npyrue). I[lonck wHGOpManmuM 1O Ha3BaHWAM, HIACHTHU(PHUKATOPAM,

CTPYKTYPHBIM (hOpMYyJIaM.

Tema 3.2. ®usuko-| OcHOBHOE coepKaHUE 12 OK 01
XUMUYECKHE Teopernueckoe obyuenue 6 OK 02
CBOMCTBA Mertamibl. O6mue Gu3ndecKkrue 1 XUMHUIECKHe CBOMCTBA MeTauioB. CriocoObI oTydeHus1. 3HaUYCHUE METaJLIOB
HCOPraHMYCCKUX |y HeMEeTAJJIOB B IMPUPOJE U KU3HEAEATEIBHOCTU 4YEJIOBEKa M OpraHn3mMoB. Kopposus MeTaiioB: BHIBI 2
BCIICCTB KOPPO3HH, CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3HUH.

Hemeramner. O0mue ¢puznueckne U XUMUYECKUE CBOMCTBA HEMETAIUIOB. TUIMMYHBIE CBOMCTBA MeTalioB [Y—

YII rpynn. Knaccudukaryst 1 HOMEHKIIaTypa COeUHEHU I HeMeTauioB. KpyroBopoThl OMOTreHHBIX JIEMEHTOB 2

B [IPUPOJIE.

XUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coJIel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHNUH, 2

BBICIIMX OKCHJIOB U THAPOKCUJIOB.

IIpakTHYecKkHne 3aHATHA 4

CocrapiieHu€e ypaBHEHUN XUMUYECKUX PEAKLUM C y4aCTHEM MPOCTHIX U CJIOKHBIX HEOPTaHUYECKUX BEIECTB:

OKCHJIOB METAJUIOB, HEMETANIOB U aM(pOTEPHBIX SJIEMEHTOB; HEOPraHWYECKUX KHCJIOT, OCHOBAaHUU H

aM(pOTEPHBIX THIPOKCHU]IOB, HEOPTAaHMYECKHUX COJICH, XapaKTePU3YIOIINX UX CBONCTBA. 4

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUM HA CBOMCTBA U MOJy4Y€HUE HEOPTaHUYECKUX

BEIIECTB.

JlaGopaTopHble 3aHATHSA 2

JlaboparopHnas paboTa «CBOWCTBA METAJIIOB U HEMETAIIIIOBY.

HccnenoBanue Pu3NIecKuX U XUMUUYECKUX CBOMCTB METAJUIOB M HEMETAJUIOB. PelieHne a3KkCriepuMeHTaTbHBIX )

3a/1a4 MO CBOMCTBAM XMMHUYECKHM CBOMCTBAM METAJUIOB U HEMETAJJIOB, MO PACMO3HABAHUIO U TOJYUYECHHIO

COEIMHEHUI METAJJIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOE coiep:KaHue 4 OK 01
IIpousBoaCcTBO Teopernyeckoe odyueHue 2 OK 02
HCOPraHWYCCKUX  |OOmIue MpeACTaBICHUS O MPOMBIIUICHHBIX CHOCO0AaX MONYyYeHUS XHUMHYECKHUX BEHIECTB (HAa TpUMEpe )
BCIICCTB. MIPOM3BOJICTBA aMMHaKa, CEPHON KHUCIIOTHI).
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3HaueHue u
MIpUMEHEHNE B

YepHas u uBetHas MmeTtawnyprus. IIpakTuueckoe mpuMEHEHHUE 3JEKTPOJu3a AJs MOJYyYeHHS IIETOYHbIX,
HIEIOYHO3EMENbHBIX METAIOB U amtoMUHUA. CTEKII0 U CUITMKATHAs! IPOMBIILIEHHOCTb.

OBITY ¥ Ha [IpoGnema 0oTX0A0B ¥ MOOOYHBIX MPOTYKTOB.
IIPOU3BOJICTBE IpakTuyeckue 3aHATHSA 2
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JJaHUA O POJIM HEOPraHWYECKOM XMMHUU B Pa3BUTUU MEIULMHBI,
CO3IaHMM HOBBIX MaTepUANOB (B CTPOUTEIHCTBE U JAP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHUKOB )
SHEpruM (ATbTePHATHBHBIC MCTOYHUKHU SHEPTUHU) B PEIICHUU MPOOIEM IKOJOTHUECKOH, YHEPTeTHUECKON U
MUIIEBON OE30MMaCHOCTH.
KonTpoasnas .
CBoiicTBa HEOPraHUYECKNUX BELIECTB. 2
padora 2
Paznea 4. CTpoenne 1 cBOIICTBA OPraHUYeCKHX BelleCTB 28
Tema 4.1. OcHoBHOE coiep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yuenne 2
CTPOCHHE H [Ipenmer opranndeckoil XumMuu. B3auMOCBs3b HEOPIrAaHUYECKUX U OPTAHUYECKUX BEILECTB.
HOMCHKJIaTypa XHUMHUYECKOE CTPOEHHUE KaK MOPSAAOK COETMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OpraHn4CeCKHUX MOJIOKEHUSI TEOPUM XMMHUYECKOIO0 CTPOCHHMS OpraHMdeckux coenuHeHnit A.M. ByrtnepoBa. YriepoaHslil
BCIICCTB CKEJIET OpPraHUYeCKOW MOJEKyNbl. MOJEKyIsIpHble W CTPYKTYpHBIE (pa3BEpHYTHIE, COKpAIICHHBIC) )
XUMHYecKre (opMyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTPOEHHUs Mojekya. M3omepus u
U30MEPHI (CTPYKTYpHAsl, reoMeTprueckas (Iuc-TpaHc-u3oMepusi). KpaTHOCTh XMMHYECKOH CBSI3H.
[lonatue o ¢yHkuuoHanbHOM rpymme. [IpuHIUOBL KIaccUPUKALMKM  OPraHWYECKHX COCTUHEHUH.
MexaynapoaHasi HOMEHKJIATypa U IPUHIUITBI HOMEHKJIATYPbl OPTaHUYECKUX COSAUHEHUM.
IIpakTnyeckue 3aHATHS 2
Homenknarypa oOpraHMYeCKMX COCIUHEHHH OTAETBHBIX KJIAcCOB (HACHIIICHHBIC, HEHACBHIIICHHBIC |
apoMaTHYeCKHE YIJIEBOAOPOIbL, CHUPTHI, (EHOJBI, albAETHAbI, KETOHBI, KapOOHOBBIE KHUCIOTBI H Jp.)
CocraBieHre MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKUX BEUIECTB OT/EIbHBIX KIJIACCOB, 2
WCITOJTB3Ys UX Ha3BaHMS 110 CUCTEMAaTHUECKOM HOMEHKIIaType. PacueTs! mpocTeiiiieit popmMyIibl opraHndecKou
MOJIEKYJIbI, UCXOJI U3 AJIEMEHTHOT0 cocTana (B %).
Tema 4.2. OcHoBHoOe€ conepxxaHue 14 OK 01
CaoiicTBa Teopernueckoe odyueHue 10 OK 02
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OpraHUYECKHUX OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKMX COEAUHEHHH  OTHEeNbHBIX KIAccoB  (0COOEHHOCTH
COEIMHEHU I KJIacCU(UKALUM U HOMEHKJIATyphl BHYTPH KJlacca; FOMOJIOTHUECKHM psii U olmias ¢opmyna; U30Mepus;
(bu3HYeCcKre CBONCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MTOTYyUCHHUS ):
— TpenenbHbIE YIIIEBOJNOPOAbl. ['OopeHMe MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeIJIa B
MPOMBINICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIIIEBOJAOPOJIOB, HAXOXKICHHUE B MPUPOJC U MPUMEHECHHE
AJIIKaHOB;
— HEeNpeeIbHbIE U apOMATHYECKHE YTIIeBOA0poAbL. [lonmnMepu3anus 3TuiIeHa Kak OCHOBHOE HaIlpaBJIEHUE €T0
UCIIONIb30BaHus. ['OpeHne aneTnieHa Kak UCTOYHHUK BBICOKOTEMIEPATYPHOrO IUIAMEHU JJIS CBApPKU U PE3KHU
METaJlIOB;
— KHUCJIOPOJCOJEPKAINE COCIUHEHUSI (CIUPTBI M TMPOCThie A(UPBL, (EHOMBI, AlbAETHIIBI U KETOHBI,
KapOOHOBBIC KUCIOTHI U UX MPOU3BOIHEIE). [IpakTHueckoe MpUMEHEHHE YTHIICHTIIUKOJISI, TIUIEpUHA, eHoa.
[Ipumenenne GopMmanbaernaa, alneTalbIeruia, YKCyCHONH KHCIOThl. Mbla Kak COJHM BBICIINX KapOOHOBBIX
KHCJIOT. MoroIIie CBOMCTBA MbLIA;
— a30TCOo/IepIKAIIIE COSTUHECHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH).
Knaccudukammst u  0OCOOEHHOCTH  OpPraHMYECKHMX peaknwii. PeaknmoHHbie 1IeHTpHl. Pamukaibl.
[lepBoHavabHBIEC TOHATHUSA O THUIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIUM.
IIpakTnyeckue 3aHATHS
Pemenune nenovek npeBpalieHnii HA TEHETUYECKYIO CBSI3b MEK/y KJIaCcCaMU OPraHUYEeCKUX COCINHEHUH C
COCTaBJICHMEM Ha3BAHUN OPTraHMYECKUX COCTMHEHUN MO TPUBHAIBHON WIIM MEXIYHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIaType. Pelenne pacueTHbIX 3a1a4 [10 YPaBHEHUSAM PEAKLUM C y4acTHEM
OpraHUYECKHUX BEILIECTB.
JlaGopaTopHble 3aHATHSA
JlaGopatopHas pabota «lloxydyeHue 3TuneHa 1 n3yuyeHHe ero CBOMCTBY.
[Tonydenue »THIIEHA U3 ATAHONA B 1a00OpaTOpUU U U3ydeHHUE er0 PU3NISCKUX U XUMHUECKUX CBOUCTB.
CocraBiieHre peaklMii NPUCOEANHEHUS U OKUCIIEHUSI Ha IPUMEpE dTUJIEHA. Perienne pacueTHeIX 3a/1a4 ¢
HCITOJIb30BAaHNEM IIJIOTHOCTHU I'a30B 10 BOJOPOY U BO3AYXY.
Tema 4.3. OcHoBHOE coiep:KaHue OK 01
Opranuueckue Teopernueckoe 00y4enue OK 02
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BEILIECTBA B buooprannueckue coequnenus. [Ipumenenne u 6uosaorudeckasi poib yriaeBoaoB. OKUCIEHHE YITIEBOAOB —
KU3ZHEJEATENHOCT | HCTOYHHUK SHEPTHH JKUBBIX OpraHn3MoB. O0s1acTu MpUMEHEHHU aMUHOKUCIOT. [IpeBpaniennst 6eIK0oB MUIIH
Y YeJoBeKa. B opranm3Me. buonornueckune dyHkumm OenkoB. buonormdeckue yHkiuu xupos. Poib opranmueckoit 4
[Tpou3BOACTBO U | XUMUU B pEeUICHUH MTPOOJIEM MUIIEBON O€30MacHOCTH.
IIPUMEHEHHUE HyxnenHoBble KUCIOTHL: cocTaB U cTpoeHue. Ctpoenue HykineotuoB. CoctaB Hyki1eMHOBbIX kuciot (JIHK,
OpraHUYeCKUX PHK). Posb HyKI€MHOBBIX KHCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.
BELICCTB B [Tpou3BoACTBO OpPraHMYECKUX BEIIECTB: MPOHM3BOJCTBO METaHOIa, nepepaborka Hedru. [TommdTmineHn kak
IIPOMBINUICHHOCTH |KPYNHOTOHHAXXHBIA TPOAYKT XHMHYECKOTO Ipou3BojcTBa. IIpumenenue »stunena. IIpousBoactBo u
IIPUMEHEHHE KayuyyKa U PE3UHBI.
CuHTEeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHUE, CBOMCTBA. [[pakTHueckoe NC0JIb30BaHUE BOJIOKOH.
CuHTeTH4ecKue MISHKN: U30JISIIUS JIJIsl IPOBOOB, MEMOPAHBI JIJIsl ONIPECHEHUSI BOJIbI, 3alIUTHBIE TNIEHKH IS 2
aBTOMOOWMJIEH, MJIACTHIPH, XUPYpPrudecKre NoBsS3KM. HOBbIE TEXHOIOTUN JATbHEHIIET0 COBEPIICHCTBOBAHMS
MOJIMMEPHBIX MaTEPUAJIOB.
Posib oprannveckoil XMMHUM B PEIICHUH MPOOJIEM SHEPTeTHUECKONW O€301IaCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3JIaHMH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB YHEPTUU (IbTEPHATUBHBIC HICTOUHUKU SHEPTUH).
IIpakTuyeckue 3aHATHS 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUI 110 COCTABJIEHUIO XUMHUECKHUX PEAKIIMM, OTPAXKAIOIIUX
XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COCAMHEHUN B PA3IMYHBIX cpeAax (MPUPOIHBIX, OMOTOTUYECKUX, 2
TEXHOTCHHBIX ).
Kontpoabnasn .
CrtpyKTypa 1 CBOICTBa OPraHNYECKUX BEILECTB. 2
pabdora 3
Pasznea S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIMid 12
Tema 5.1. OcHoBHoOe€ coepxaHue 4 OK 01
Kuneruueckune Teopernueckoe ooyuenue 2 OK 02
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Knaccuduxamus XxuMHUeckHX peakuuid: mo (a3zoBoMy cocTaBy (FOMOTE€HHbIE U
[IPOTCKaHusA reTEpPOreHHBIE), IO UCTIOJIb30BAaHUIO KaTaIN3aTopa (KaTaTUTHYECKUE U HEKATATUTUYECKHE).
XUMHYECKHUX CKOpOCTh pEakluu, €€ 3aBHCHUMOCTh OT pa3InYHbIX (PaKTOPOB: TMPUPOJABI PEArHPYIOUINX BEIIECTB, 2
peakuuit KOHIIGHTPALlMN pPearupyroux BeIIecTB, TeMieparypsl (mpaBwio Baut-I'odda), miomamm peakunoHHOM

MIOBEPXHOCTHU, HAJIMYUS KaTanu3aropa. Posb karaau3aTtopoB B IPUPOAE U NIPOMBIIITIEHHOM IIPOU3BOJICTBE.
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DOHeprus akTuBaluu. AKTUBUPOBAHHBIN KoMmIUIekc. KaTanuzatopel u katanu3. Posib kKaTanu3aTopoB B IPUPOJIE
Y TIPOMBILIUIEHHOM IPOU3BOJICTBE.

JlabopaTopHble 3aHATHS

N3ydyenne 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIWH OT KOHIEHTPAMM PEarupyrolluX BEUIECTB M
TeMITEPaTyPHL.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JJaBopatopHas pabora «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIIEHTPALUHU Pearupyromnux
BemecTBy. VccieqoBanue 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHIEeHTpauuu. OmnpeneneHue KOHCTAHTHI
CKOpPOCTH peakiuy rpauyeckuM METOA0M.

2. JlaGopatopHnas padota «OrmpeneneHue 3aBUCIMOCTH CKOPOCTH PEeaKIMK OT TeMnepaTyps». VccrienoBanue
3aBUCHMOCTH CKOPOCTH PEaKIMH OT TeMIepaTypsl. Pacder sHeprum akTHBauy peaxiyy.

Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX 33/1aHUH Ha aHaIM3 (PaKTOPOB, BIMSIONMX HA M3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIru.

Tema 5.2.
TepMoguHamMuyeck
He
3aKOHOMEPHOCTHU
MPOTEKAHUS
XHUMHYCCKHX
peaxuuii.
PaBHOBecHe
XUMHYECKHUX
peaKuuit

OcHoBHOe conep:kaHue

TeopeTudeckoe o0yueHue

Knaccudukanmss XuMUYeCKUX pEakIuid: Mo TeroBoMy 3G HEKTy (IK30TepMUUECKHE, SHIOTEPMUUECKHE), TIO
obpatumocTu (oOpaTuMbie U HeoOpaTumbie). TermoBsie 3PHEeKThl XUMUUECKUX peakIui. TepMoXuMuiecKue
ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMUYECKOe PAaBHOBECHE M €r0 CMEIICHUE O] ICHCTBUEM Pa3InYHBIX
dakTopoB (KOHIICHTpAIMsl PEareHTOB WM IMPOIYKTOB pEaKlWW, AABIICHUE, TeMIlepaTypa) Uil CO3JaHUs
ONTUMABHBIX YCIOBUN MPOTEKAHUS XMMHYECKHUX TPOIIECCOB.

[TonsiTie 06 »HTANBNUU U dHTpOHMU. JHeprus ['nbbca. 3akon ['ecca u cnepcTBus U3 Hero. Ponb cMereHus
PaBHOBECHS B TEXHOJIOTUYECKUX MPOLIECcCaX.

IIpakTHYecKkHne 3aHATHA

[Tpunnun Jle HlaTense. Biustaue pa3nuvabix GakTOPOB HA M3MEHEHHUE PAaBHOBECHS XUMHUUYECKUX PEAKIIHMA.
3aKOH AEHCTBYIONIMX MACC U KOHCTAaHTa XMMHUYECKOTO paBHOBecHs. PacyeTbl paBHOBECHBIX KOHIIEHTpalUi
pearupymoIrx BeIecTB U NPOAYKTOB peakiuil. Pacuets TemnoBoro 3¢ dexra peakuuu.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha puMeHeHue npuHiuna Jle-1llatenbe st HaxoXAEHUA
HaIpaBJICHUS! CMELICHUS PAaBHOBECHS] XUMHUYECKOM peakiuy U aHaiu3 (PakTOpOB, BIUSIOMIMX HA CMEILCHHE
XUMHUYECKOTO0 PAaBHOBECHSI.

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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JlaboparopHas paboTa «3ydyeHne BAUSHUS pa3IuYHbIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECHUS.
HccnenoBanue BIUSHUS U3MEHEHUSI KOHLIEHTPALIMU BEILIECTB, PEAKI[UU CPEllbl U TEMIIEpaTyphbl HA CMEIICHHE

XUMHUUYECKOro paBHOBecHs. CpaBHEHME INOITYYECHHBIX PE3YJIbTATOB C TEOPETHYECKH MPOTHO3UPYEMBIMHM Ha 2
ocHoBe npuHiumna Jle [larense.
KonTposabHas .
CKOpOCTh XMMHUYECKOHN pEeaKIIMM U XMMHUYECKOE PABHOBECHE. 2
pabora 4
Pazpgea 6. JucnepcHble cuCTEMBI 10
Tema 6.1. OcHoBHoOe€ conepxaHue 4 OK 01
JucniepcHbie Teopernyeckoe o0ydeHue 2 OK 02
CUCTEMBI U JucnepcHele cuctemsl. Kosmongaele cuctemsl. MICTUHHBIE pacTBOPHI. OK 07
haxTopsl nx PactBopenue kak Qu3MKo-xuMuyeckuii mpomecc. PactBopsl. CrnocoObl NPUTOTOBJICHHS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBasi 10y1s1 paCTBOPEHHOIO BellecTsa. lIpenenbHo nonycTuMble KOHLEHTpAUU U UX
UCIIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM Oe30MacHOCTH. )
Knaccugukanus nucnepcHbIx cucreM 1o cocraBy. CTpoeHue U (pakTopbl yCTOMUMBOCTH JUCTIEPCHBIX CHCTEM.
Pacno3HaBaHMe MCTHHHBIX PAacTBOPOB, KOJUIOMAHBIX PacTBOPOB M TrpyOoaucrepcHbIX cucteM. CTpoeHue
MmuLeisl. PaccenBanue cBeTa Ipy NpOXO0XKACHUN CBETOBOTO ITydKa 4epe3 ONTUYECKU HEOAHOPOIHYIO CpeLy
(@ dexra Tunmans).
IIpakTHYecKkHne 3aHATHA 2
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenune npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha JUCIEPCHBIE CHCTEMBI, UCIOJIb3YEMBIE B )
OBITOBOM W TPOM3BOJICTBEHHOW JEATEIIBHOCTU 4YENIOBeKa, C TMO3UIMH HKOJOTHYECKOW Oe30MacHOCTH
NOCJIEICTBHI U TPAMOTHBIX PEUIeHUH Mpo0IeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHoOeE coepxxaHue 4 OK 01
Hccnenosanue JlaGopaTopHuble 3aHATHSI 4 OK 02
CBOWICTB JlaGopartopHas pabota «IIpuroroBieHue pacTBOPOBY.
AUCTIIEPCHBIX [IpuroroBnenue pacTBOpOB 3aJaHHOW (MOJIAPHOM) KOHIIEHTpauuu (C MPAKTUKO-OPUEHTUPOBAHHBIMU 2
CUCTEM JUIA UX BOIIPOCAMH ), OTIPEICTICHUE CPEIbI BOJHBIX PaCTBOPOB.
MICHTH(QUKALIH JlaGopatopHas pabota «lccnenoBaHue AUCIIEPCHBIX CHCTEM. 2
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[IpurotoBneHne M U3y4YE€HHE CBOMCTB JUCHEPCHBIX CHCTEM pAa3HBIX BHAOB: CYCIEH3UH, AMYJIbCHH,
KOJUTOMIHOTO pacTtBopa. CpaBHEHHE CBOICTB MCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX
pa3IMIui MEXK1y HUMH.

KonTposbnas

JucniepcHble CUCTEMBI.
pabdora 5
Pasznen 7. KauyecTBeHHbIE peakiui 00HAPYKEHUSI HEOPTAaHUYECKUX U OPraHM4YecKMX BellecTB
Tema 7.1. OcHoBHoOe€ conepxxaHue OK 01
Oo6napyxeHue IIpakTuyeckue 3aHATHS OK 02
HCOPraHUYCCKUX | KayecTBEHHbIE XUMUYECKUE PEaKLUU, XapaKTepHbIe JIIsl OOHApYKEHUS HEOPTraHUYECKUX BEIIEeCTB (KaTHOHOB
KaTHOHOB U U aHnoHoB). CocTaBieHHE ypaBHEHUI peakluii OOHapyKeHus: KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B
AHHOHOB MOJICKYJISIPHOM U MOHHOM (opMax.

Peakuuu 0OHapyXeHUsI HEOPTaHMUYECKUX BEIIECTB B pEaIbHBIX 00BEKTaX OKPYKAIOIICH CPeIbl.

JlaGopaTopHble 3aHATHSA

OOHapyXxeHne HEOpPraHUYECKHUX BeIecTB (KaTHOHOB [-VI rpymnn uiim aHMOHOB) € MCTIOJIb30BaHUEM

KAUECTBEHHBIX aHAIMTHUYECKUX PEAKIIHil.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlTabopaTopHas paboTa « AHATUTHYECKHE Peakuu KaTHOHOB [—VI rpymmy.

[TpoBeneHne kKaueCTBEHHBIX PEaKIUil, UCIIOIb3yEeMBIX AJs1 OOHApYKEHHs KaTHOHOB | rpynmsl (kanus,

HaTpUs, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apust, 111 rpynmst — cBuHIA, [V TpymIel — antoMUHNS,

V rpynnst — xenesa (I u III), VI rpynmnel — Hukenst. Onucanne HaOM01aeMbIX SBJICHUN U COCTaBIICHUE

XUMUYECKHUX PEAKLIUU.

2. JlaboparopHas paboTa « AHAIUTUYECKUE PEAKIIUA AaHUOHOBY.

[IpoBeneHNEe KaYECTBEHHBIX PEaKIUii, CTIOIb3yeMbIX JIJIsi OOHApY)KEHHUsI aHHOHOB: KapOoHara, ocdara,

cynbdara, cynbpuaa, HUTpara, xjaopuaa u ap. Onucanve HabIIOJAEMbIX SIBICHUN U COCTaBJICHHE

XUMHYECKUX PEaAKIUM.
Tema 7.2. OcHoBHoOe€ conepxaHue OK 01
Oo6napyxeHue IIpakTu4eckue 3aHATHS OK 02
OpraHu4CeCKHUX KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTepHbIE AJi1 0OHAPYKEHUS OTAEIbHBIX KJIACCOB OPraHMYeCKUX
BCIICCTB COeTMHEHU: (heHOJIOB, aIbJCTHIOB, KpaxMaa, YKCYCHON KUCIOThI, AMUHOKHUCIIOT | JIp.
OTACIBbHBIX Jenatypanust 0e7IKOB IMPU HArPEBaHUH, [IBETHBIC PEAKIIMH OCITKOB.
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KJIACCOB C CocraBieHre Ka4eCTBEHHBIX peakluii 0OHApYKEeHHSI OPraHUYEeCKUX COeTMHEHUN OTIENIbHBIX KIIACCOB.
UCIIOJIb30BaHUEM  [JIaGopaTopHbIe 3aHATHSA 2
Ka4qCCTBCHHBIX OO0HapyxeHre OPraHMYECKUX COSAMHEHUN OT/IEIhHBIX KJIACCOB.
peakuuii JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTtopHas pabora «KaduecTBeHHbIE peaKlluy Ha OTJENIbHBIC KJIACChI OPTaHUYECKIX BEIIECTBY.

[TpoBeneHne KaueCTBEHHBIX PeaKIUii, UCIIOJIb3YyEMBbIX I OOHAPYKEHUSI OPTaHUYECKUX BEIIECTB PA3IUYHBIX

KJIaCCOB: (DEHOJIOB, aJIbJIETHI0B, KpaxMaia, YKCYCHON KUCIIOThI, aMUHOKHCIIOT, OesKkoB U Ap. Onucanue

Ha0JII0/TaeMBIX SIBJICHHUM U COCTABJICHUE XUMUYECKUX PEAKIIUN H/WIIH CXEM. )

2. JJabopaTtopHnas pabota «KauecTBeHHBIN aHAIN3 OPTAaHUYECKUX COSAUHEHUH TT0 (PYHKITMOHATHHBIM

rpymnmam.

[IpoBeneHue KaueCTBEHHBIX PEAKIUHN, UCIIOIBb3YEMbIX JJI PACIIO3HABAHUS OPraHUYECKUX BEIIECTB

OTJICTBHBIX KJIACCOB MO ()YHKIIMOHAIBHBIM IPYIIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,

CIIUPTOB U (PEHOJIOB, aTbJACTHI0B U KeTOHOB. OnricaHrne HAaOI0IaeMBIX SIBJICHHI U COCTABIICHUE XUMUIECKUX

peaKIuit U/UIH CXEM.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE PUKJIATHOTO MOIYJIs1) 42
Paznen 8. Xumus B ObITY M IPOM3BOJICTBEHHOM 1€ITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHoOeE conepxxaHue 6 OK 02
Xumus B ObITy 1 |[IpakTHYeCKHE 3aHATHS 6 OK 04
NPOM3BOJCTBEHHOM [ Jxomorndeckas 6e30macHOCTh TIOCIENCTBHIA OBITOBOH M IPOM3BOACTBEHHOH IeATeNFHOCTH eI0BeKa, 4 OK 07
ACATEIBHOCTH CBSI3aHHAs ¢ TepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 XUMHYECKOW HHPOPMAIIUH U3 PA3TMYHBIX HCTOYHUKOB 1IKC...
1eJI0BCKa (HayuyHas 1 yueOHO-Hay4dHas JIUTEepaTypa, CpelicTBa MaccoBor nH(popManuu, cetb IHTepHET U Ipyrue).

Keiiceol (c yuerom Oyaymie nmpodecCuoHaIbHON eATEILHOCTH) Ha aHaIN3 HHPOPMAIIHH O

MIPOM3BOJICTBEHHOW JEATELHOCTH YEIIOBEKA, CB3aHHOM C MepepadOTKON U MOJTYyYSHHEM BEIECTB, a TAKKE C

IKOJIOTHYECKOH 0€30MacCHOCTHIO.

3ammra keiica: [IpencraBnenue pe3yabTaToB pelIeHHs KecoB (BBICTYIICHHE C IPe3eHTaleH ) 2
*Paznen 9.1. UccienoBanue U XMMUYECKU aHAIU3 00beKTOB Ouocdepbl (/s YKPYNMHEHHBIX IPYNIl CHEelHAJIbHOCTE/ 36

npogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

3 Otpaxaertca MK, anemeHT KOTOPOit GopMUpyeTca NPUKAaaHbIM Moayaem (NpodeccMoHanbHO-0PMEHTUPOBAHHbBIM coaepaHunem) B cootseTctanm ¢ GrOC peannsyemoin

npodeccun/cneumansHoctn CNO
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Tema 9.1.1. OcHoOBHOE coiep:KaHue OK 01
OcHoBbI JlaGopaTopHble 3aHATHS IK...
nabopaTopHON JlaGopartopHas padota «OCHOBBI TA0OPATOPHOM MPAKTUKI.
IIPaKTHKH B JlaGopatopHas mocya 1 XuMU4Yeckre peakTuBbl. OCHOBHBIE T1abopaTopHble onepaunu. JlJabopaTopHoe
npo¢ecCHOHAIBHDI | ofopynoBanue. TexHHKa GE30MACHOCTH U MPaBHIIa PAGOTHI (II0BEIEHNs) B TAGOPATOPUH.
X 1ab0paTOpHAX  |[IpakTH4ecKHe 3aHATHS
BrImosHEeHNE THITOBBIX PACUETOB 110 TEMAaTHUKE SKCIEPUMEHTa (BBIXO MPOAYKTa PEaKIuH, Macca HaBECKH,
00bEM PaCTBOPHUTEIIA).
OO0paboTKa JaHHBIX, AHATHM3 1 OI[EHKA UX JIOCTOBEPHOCTH (BBIYHMCICHUE CPEIHETO 3HAYCHUS
9KCIIEPUMEHTAIBHBIX JJAHHBIX, TIOIPEITHOCTH).
[IpencraBnenue pe3ynbTaToOB SKCIEPUMEHTA B pa3Nu4HON hopme (Tabnuia, rpaduk, oTyeT, JOKIa,
Ipe3eHTaLNs).
Tema 9.1.2. OcHoBHoOeE conepxaHue OKO01
XuMHUIeCKUi Teopernyeckoe 06yueHune OK 02
aHaJIN3 po0 BOJEI Knaccudukamus mpo6 BOIbI [0 BUAY U HA3HAYEHHIO, HCXO/S U3 €€ XMMHYIECKOTO COCTABA. OK 07
OprasonenTHuecKkue CBOMCTBA (3amax, Mpo3payHOCTb, IIBETHOCTb, MYTHOCTH) BOJIbl. KHCIOTHOCTD 1 IK...

IIEJI0YHOCTH BOAbL. pH cpensl 1 MeTo bl ee onpeaeneHus. JKecTKOCTh BOABI U METO/BI €€ OIpeIeIICHUSI.
CymIiHoCcTh MeTo1a THTPOBAHMSL.

Buibl xxecTKOCTH BOJIBI (BpeMEHHAs U MOCTOSIHHAS). JKeCTKOCTh BOJIBI KaK MPUYHMHA BHIAJICHUS OCAIKOB WIIN
00pa30BaHuUs CONCOTIIOKECHNH, MEIOIINX MECTO B OBITY M Ha IPOU3BOCTBE.

Cocras coeii, BBI3bIBAIOIINX KECTKOCTh BOABI. XMMUYECKHE MPOIIECCHI, YCTPAHSIONIINE KECTKOCTh BOJIBL.
VYpaBHEHUS! XUMUYECKUX PEAKIHH, HIUTIOCTPUPYIOMIUX MTPOIECCHI, TPOUCXOAAIINE IPH YCTPAaHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U XUMUYECKUMU crioco0amu. CriocoObl
yCTpaHEHUS MOCTOSHHON YKECTKOCTH.

IIpakTnyeckue 3aHATHS

Crioco0ObI BeIpaXKeHHST KOHIIEHTPAIIUK PACTBOPOB: MacCOBas JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJISUTBHASI KOHIIEHTparui. TUTp pactBopa. Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUICCKUX 3aaHUN
Ha pacueT KOHLIEHTPALUN 3arps3HIOIIMX BEUIECTB U UX CPABHEHHE C MPEJAEIbHO TONYCTUMBIMU
koHuentpauusamu (I11K).
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JlaboparopHble 3aHATHS 2

HccnenoBanne XUuMHUYECKOTO COCTaBa MPoO BOJIBI.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTaboparopHas pabota «O4rCTKa BOJABI OT 3arps3HEHUI.

Hcnonb3oBanne METOIOB QUIIBTPOBAHMS U aJICOPOLIUU IJIs1 OTIEICHHSI 3arps3HEHUH B UCCIIeyeMOit mpobe
BOJIBI. BBIOOp METO1a OYMCTKHU B 3aBUCUMOCTH OT BHIa 3arpsi3HeHus. CpaBHeHHE 3()(HEKTHBHOCTH
Pa3TUYHBIX METOJIOB OYUCTKHU BOJBI B PA3HBIX YCIOBUAX (B 1a00paTopuu, B JOMAIIHUX U MOJEBBIX
YCIIOBHSIX).

2. JJabopartophnast pabota «Onpezaenenre pH BOIbI U €€ KHCIOTHOCTH.

Omnpenenenne pH cpeanl ¢ MOMOIIBI0 YHUBEPCAIbHOTO HHAUKATOpa. Vcrnonb3oBaHue TUTPOBAHUS IS 2
omnpezeneHus: kKucaotHoctu. Onpenenenne o01eil KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KUCIOTHOCTH.
Omnpenenenue obmeit 1 cB0OOAHOM mienoyHocTH. CocTaBIeHUE YPaBHEHUN peakiuil, MPOTeKaroIUX MPpH
OTIpeIeIeHUH KUCIOTHOCTH/ IEIOYHOCTH P00 BOBI. Y CTAaHOBJICHHE CIIOCOOOB MCIIOIb30BAHUS
WCCJICIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEITHHOCTH YEI0BEKa, HA OCHOBE TOJTYyYEHHBIX JAaHHBIX O COCTABeE.
3. JTaGopatopHas paborta «OmnpeneneHue 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUSD».

CrniocoObl ycTpaHEeHHS BCEX BHJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIel KecTKoCTu. Pemienue
SKCIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOMN M MTOCTOSTHHOM KE€CTKOCTH BOJbI. OIleHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B IOMAIIHUX YCIOBUSX.

Tema 9.1.3. OcHoBHoOe€ conepxaHue 6 OK 01
XUMUYCCKHH Teopernveckoe o0yuenune 2 OK 02
KOHTPOJIb Ka9CCTBA | K ayecTBeHHBIN XMMMYECKHI COCTaB NPOAYKTOB MUTaHKs. BenecTsa, Gaiscuuuupyromue IpoayKThl OK 07
IPOYKTOB IMTAHMS, U BEIECTBA, 3arPA3HSIIOIINE IPOLYKTHl NUTanus. OnpeaeieHne 3arpa3HsiOX XUMHIECKUX 2 MK...

HTUTaHUA BEIIECTB B IPOAYKTaX IMTAHUS, ONPEIEIICHUE BEIECTB, HE 3asBICHHBIX B COCTABE MPOIYKTOB IIMUTAHUS.

IIpakTHYecKkne 3aHATHA 2

OpraHnvecKre 1 HEOpraHMIeCKHe BeIeCTBa, BXOISIINE B COCTAB NPOAYKTOB MuTaHus. OnpenencHue
cocraBa OJIFO]] Ha COJICpPIKaHNEe MaKpO M MHKPOAJIEMEHTOB. V3ydeHne NpeIoKeHHBIX IIPETo/iaBaTereM 0o
Ha TpeIMET XMMHUYECKOT0 COCTaBa, ONPEIeICHHUE J0JIel OT CYyTOYHONH HOPMBI MaKpO M MUKPO3JIEMEHTOB B 2
yKa3zaHHOM OJroie.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3334 M0 KyJIHHAPHOW TEMAaTHKE PA3JUYHBIX THIIOB.

JlabopaTopHble 3aHATHS 2
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HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB IMUTAHHUS.

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JlTabopaTopHas pabora «OO0HapyKE€HHUE HUTPATOB B IPOTYKTAX MTUTAHUSD).

HccnenoBanue MaTepraioB MOTYKOJIHYECTBEHHBIM METOAOM ONpPECIICHHsI HUTPATOB C MCIIOJIb30BaHHEM
nudeHnIaMuta (KOPHETUIOAbI OBOIIEH, JTUCThS M KOUEPBIKKA KaITyCThI, 0B GPYKTOB). AHAINU3 YPOBHS
3arpsA3HCHHUA HUTPATAMHU IO HHTCHCUBHOCTU OKpalllMBaHUS IIPOJYKTOB PCaKIIHHU.

2. JlJaboparopnas pabota «lccrneqoBanue NpoIyKTOB MUTAHUS HA HATUYHE YTIIECBOIOBY.

HccnenoBanue MOJIOYHBIX IIPOAYKTOB Ha HAIMYKE KpaxMaia. McciieroBanue NpoayKkTOB Ha HaIu4ue
TJTFOKO3BI.

Tema 9.1.4.
XUMHUYeCKUM
aHaym3 mpoo
IIOYBBI

OcHoBHOE coiep:KaHue

Teopernueckoe o0yuenue

Krnaccudukanus modus 1o BUAY ¥ Ha3HAYCHUIO, UCXOS U3 XUMUYECKOTO cocTaBa. neHTudukanus npoos
MIOYBBI 10 €€ XUMHYECKOMY COCTaBY, OIMCAHUE BO3MOKHOCTEN €€ TPUMEHEHUS.

TpebGoBanus K Ka4eCTBY OUYBBI pa3IMYHOr0 Ha3HaueHUs. Onucanue 0coOEHHOCTEN NCIOIb30BaHNUs MTOYB B
3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YTY4IlI€HHs KauyecTBa MMOYB B 3aBUCHMOCTH OT Ha3HAUEHUSI.

O6acTi UCTIOIB30BAaHUS OPTaHUYECKUX YI0OpEeHUH B 3aBUCHUMOCTH OT KaueCTBEHHOT0 cocTaBa. Onucanue
OpPTaHUYECKUX YIOOPEHUI U UX MPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUTHOCTH.

IIpakTHYecKkHne 3aHATHA

OO6nactu HazHaueHUs (MPUMEHEHUS) TIOUBBI, UCXO/IS U3 KAYECTBEHHOTO U KOJTMYECTBEHHOTO COCTaBa.
AHann3 HOpPMATUBHOW TOKYMEHTAIWH.

Ponp HeopraHWYeCKHX BEMICCTB B KAU€CTBE MUHEPATBHBIX YAOOPEHUH, YyUITUTENCH TTOYBHI.

CocTaB MUHEpATBHBIX YAOOPEHUN U MX TPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUTHOCTH.
B3aumocBsi3b cocTaBa ynoOpeHuil U X BIMSHUS Ha BETETaTUBHBIE CBOWCTBA U TUIOAOHOIICHUE PACTEHUH.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHIL.
JlaGopaTopHas paboTa Ha BBEIOOD:

. JlaGoparophas paboTta «OOHapy>KeHHEe HEOPTaHUYECKUX MPUMEcEil B Mpodax».

[Ipurorosnenue mpoObI MOYBHI ISl KCCIICAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUYECKUX
3arpsa3HeHnit. OOHapyXeHHe XJIOPHU/I- U CyIb(paT-uoHOB B pode nouBbl. CocTaBieHNEe ypaBHEHUN peakuit
oOHapy>xeHus. CpaBHEHUE MMOIYUYECHHBIX MTOKa3aTesei ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMHU ) 3HAUCHHUSIMH.

OK 01
OK 02
OK 07
K...
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2. JJabopaTtopHast pabota «Omnpenenenne pH BOgHOM BBITSHKKH TTOYBBI, €€ KUCJIOTHOCTH U IICIIOYHOCTHY.
HccnenoBanue BOJHBIX BBITSKEK 00pa3110B TOTOBBIX MOUYBEHHBIX CMeceil (1Sl pa3HbIX TUIIOB PACTEHHI).
Omnpenenenne pH mouBsl ¢ UCHOIB30BaHUEM UHIUKATOPOB. OIIEHKA TUIIOB IIOYB B MIPE/ICTABICHHBIX
oOpasnax (CHIBLHOKHUCIAs, KUCTas, CIa00KUCIas, HeHTpaibHas, MeI09Has).

Tema 9.1.5. OcHoBHoOe conepxxaHue 10 OK 01
Hccnenosanne Teopernyeckoe o0yuenue 2 OK 02
00BeKToB V4eOHO0-HCCIen0BATENLCKHI IPOEKT B 00JIACTH MCCIEN0BaHMs 00BeKTOB Onocdepsl. O630p TeM yaeOHO- OK 04
Guocepbt MCCIIEI0BATEIBCKHX TIPOEKTOB. AJITOPUTM BBINOJIHEHUS TpoeKTa. OnpeieneHne npooaeMbl HCCIEI0BaHKS. 2 OK 07

Mertoap! moucka, aHajimza 1 00paboTKu HHGOPMAIMH O MTPOEKTE B Pa3IMYHBIX HCTOYHUKAX. K...

IIpakTuyeckue 3aHATHS

O06ocHOBaHHNE aKTyaJIbHOCTH BBIOpAaHHOW TeMbl. BhisiBieHUE TTpoOaeMbl uccienoBanus. Beibop 0o0bEeKTOB U 2

METOJIOB HcciienoBanus. [locraHoBKa 1ieneil u 3aa4 uccienoBanus. OnpeaeneHne mpoyKTa HCCIeJOBaHHS.

OmnpeneneHne 3TanoB U COCTABJICHUE TUTaHA UCCIIEIOBAHUSL.

3amura mnpoekrta: I[IpencTaBneHue pe3ylbTaTOB BBINOJIHEHUS Y4YeOHO-HCCIEIOBATEILCKUX IPOCKTOB 2

(BBICTYILIIEHUE C PE3CHTAIUEH).

JlaboparopHble 3aHATHS 4

HccnenoBanue mpeyioxKeHHOro 00beKTa Ha KHUCIOTHOCT, MEIOYHOCTh, XAMUYECKUN COCTaB (3arps3HUTEIH,

MaKpo- M MHKpodIeMeHTh). OOpaboTka pe3ynbratoB uccienoBaHus. OleHKa KadecTBa HCCIEIyeMOro 4

00beKTa, UCXO/IS U3 PE3yJbTATOB XUMUUECKOTO aHAITU3A.
*Paznen 9.2. UcciienoBanue U XMMUYECKUI aHAIU3 00beKTOB TexHOchepbl (il YKPYNHEHHBIX TPYII CHeNUaJbHOCTeH/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHoBHoOe€ conepxxaHue OK 01
OcHogel JlaGopaTopHble 3aHATHS 2 [K...
J1abOpaTOpHOH JlaGopaTopnas padora «OCHOBBI 1a00PATOPHOM NPAKTUKK.
TIPaKTHKH B JlaGopaTopHas mocya U Xummuieckue peaktusbl. OCHOBHBIC TabopaTopHbIe oneparin. JlabopaTtopHoe 2
NMPOdECCHOHANBHDI | 650py nopanue. TexHIKa Ge30MaCHOCTH 1 IIPABUIIA PAGOTHI (IOBEAEHUS) B 1aGOPATOPHN.
X labopaTopusix IIpakTHYecKkHne 3aHATHA 6

BbIMoJTHEHHE THUIOBBIX PACUETOB MO TEMATHKE 3KCIEpUMEHTa (BBIXOJ MPOIYKTa PEaKIHH, Macca HaBECKH, 6

o06beM pactBopuTens). OOpaboTka JTaHHBIX, aHAJIU3 M OICHKA WX JOCTOBEPHOCTH (BBIYMCIICHHE CPEIHETO
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3HAYCHUs] IKCIICPUMEHTAIBHBIX JaHHBIX, MMOTpemHOCTH). [IpeacraBieHne B pa3mu4yHoil popMe pe3ynbTaToB
JKcTiepuMeHTa (Tabnuia, rpaduk, OTYET, JOKIA], TPE3CHTAIIHS )

Tema 9.2.2. OcHoOBHOE colep:KaHue OKO01
XuMHYECKUH Teopernyeckoe oGyueHne OK 02
aHaIM3 OK 07
TEXHUYECKUUN BOJIbI MnK...

I[IpakTuyeckue 3aHATHS

CriocoObl BbhIpa)k€HHsI KOHLIEHTPAIlMM PAacTBOPOB: MAaccoOBas JI0JISI PACTBOPEHHOTO BEIIECTBA, MOJISIpHAs U

MOJISITTbHAST KOHIIEHTpaluu. TUTp pactBopa. PenieHre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHHMA

Ha pacyeT KOHIIGHTPALMHA 3arpsi3HSIONMX BEHIECTB M WX CpPaBHEHHWE C MPEAENbHO JOMYCTUMBIMU

koHneHTpanusmu (ITJIK).

JlaGopaTopHble 3aHATUSA

HccnenoBanne XMMHUYECKOTO COCTaBa MPOO TEXHUUECKON BOJIBI.

JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas pabota «Omnpesenenre XJIOpUI0B METOIOM TUTPOBAHMSI B TEXHUYECKON BOJICY.

Omnpenenenre XJIOPUI-HOHOB METOJOM apreHTOMETPHH ¢ (PUKCHPOBAaHUEM KOHIIA TUTPOBAHUS IO METOTY

Mopa (ocaauTenbHOE TUTPOBAHUE).

2. JlaboparopHas pabota «OnpenerneHne KecTKOCTH TEXHUIECKOU BOIBI METOJIOM TUTPOBAHUSIM.

KomrmekconomeTpuueckoe onpeeneHne KecTKoCTH (CyMMbl HOHOB KaJIbLIUSI U MarHusi) B cpefie

aMMOHUIHO-amMmMua4dHoro 0ydepHoro pactsopa (pH 9—10) mo o6pazoBanuto ¢ TpuionoM b

MaJIOJMCCOLMUPOBAHHBIX KOMIUIEKCHBIX COEAMHEHUN.
Tema 9.2.3. OcHoBHOE coep:kaHue OK 01
XUMIYECKHH Teoperuueckoe o0yueHune OK 02
aHall3 BO3AYXA | Xpvpgeckuii cocTaB aTMOC(EPHOTO BO3AyXa, BO3MyXa pabouell 30HBL. BpenHble BelecTBa M IPUMECH B OK 07

BO3JIyX€ OKWJIBIX IOMEIICHUM, B BO3Ayxe paboueid 30HbI. HopmaTtuBHble nokymeHTHL. I[locmemcTBust MK...
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BO3/ICHCTBUS BHICOKOW KOHIIEHTPAIMH YTJIEKUCIIOTO I'a3a Ha OpraHu3M YesioBeKka. MeponpusiTUs 10 CHUKEHUIO
YPOBHS 3arpsI3HEHHOCTH BO3yXa UCCIEAyeMO KOMHATHI.

I[IpakTuyeckue 3aHATHS

I'urnennueckas OLICHKA CTCIICHU 3arpsASHCHUA BO3JyXa MOMCIICHUA Ha OCHOBC COIMMOCTABJICHU
KOHIOCHTpAaMU AUOKCHU A yrjiepoJa ¢ COOTBCTCTBYIOIIHUM I'MT'MCHUYCCKHUM HOPMATUBOM.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha pacueT KOJIMYECTBa BEIlleCTBa,
KOHIICHTPAIIUH BPEIHBIX TpUMeced B aTMOCHEPHOM BO3yXe U BO3/IyX€ MOMEIICHUH.

JlabGopaTopHble 3aHATUSA

JlaGopatopnast pabota «OmnpenesneHue coaepX aHUsg YIIEKUCIOro ra3a B BO3JyXe IMOMEIICHHUs JKCIpecc-
metogom». MccnenoBanue mpod Bo3zayxa paboueit 30HbI. OmnpeneneHue ColIep)KaHHs YIIEKHCIOro rasa B
BO3/yX€ IOMEIIEHUS IKCIIPECC-METOIOM.

Tema 9.2.4.
XUMHYECKUH
aHaim3 mpood
MaTepuasioB
CTPOUTETBHO-
pecTaBpalluOHHON
JesITeTbHOCTH B
nu3alHa

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

Knaccudukanus marepuanoB, HCIIOJIb3YeMbIX B CTPOUTEIBHO-PECTABPALIMOHHON AESTEILHOCTH IO COCTaBY,
WX Ha3HAYeHUE U MIPUMEHEHNEe. XUMUYECKUH aHAJIN3 MaTepUaiOB CTPOUTEILHO-PECTaBPAIIMOHHOMN
NEeATETLHOCTH M Tn3aitHa. XMMUYECKUNA COCTaB MMUTMEHTOB, KPACUTENCH, BSDKYIITUX CMECei, 0COOCHHOCTH MX
CBOMCTB W MTPUMEHEHHUS B MPOGECCHOHATBHOM IeATeTbHOCTH. BelecTBa, HCIoib3yeMble B KAUeCTBE
MMATMEHTOB U CBA3YIOMIMX MaTtepuaioB. Mcropudeckas cripaBka. CoBpeMEHHBIE MaTePUAIIBI.

IIpakTuyeckue 3aHATHS

KavecTBeHHBII U KOJIMYECTBEHHBII COCTaB MPOO MaTepHaIOB CTPOUTEILHO-PECTABPAIUOHHON NEATEILHOCTH
u nuzaiiHa. Knaccudukanums Kpacok MO YKPBIBUCTOCTH, MPO3PAuYHOCTH B 3aBUCHMOCTH OT HCIIOJIBb3YEMBIX
MMUTMEHTOB U CBSI3yIOUIUX BemlecTB. OnpeiesieHne cocTaBa Kpacok Ha COJEPKaHUE MUKPO M MAKPO3JIEMEHTOB.
Pemienne npakTUKO-OpUEHTHPOBAHHBIX 33aJJaHUN IO XUMHUYECKOMY aHaAJIU3y Mpo0 MaTepuanoB CTPOUTEIHHO-
pecTaBpalMOHHON JIEATEIbHOCTH U JU3aiiHa.

JlabopaTopHble 3aHATHS

HccnenoBanue MaTepraioB CTPOUTEIbHO-PECTABPALIMOHHON JIEITEILHOCTH U JU3aiiHa.
JlabopartopHnast pabota Ha BEIOOD:
1. JTabopaTopHnast pabota «M3roToBieHHE KPacoK (MO 00 MUTMEHTOB M CBS3BIBAIOIINX BEIIECTB)».

OK 01
OK 02
OK 07
IIK...
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HccnenoBanue npupoaHbIX MUHEPAJIOB, MOJyYeHHE MUTMEHTOB MTyTeM XMMHYECKHUX PEaKIHil, onpeaeneHue
CBA3YIOLIMX MaTepuanoB. CpaBHEHHE YKPBIBUCTOCTH U MPO3PAYHOCTH MOITYYEHHBIX KPACOK MyTeM
HaHECeHMs X Ha JIUCT Oymaru.

2. JJaboparopnas padota «/MccnenoBaHue CBOMCTB BSUKYIIMX BEIIECTB HA MPUMEPE THIICA.

Omnpenenenne CKOPOCTH CXBAaThIBaHUS PUPOJHOTO U CTPOUTENBHOTO rumca. MakTopsl, YCKOPSIIOIINE U
3aMCIJIAIOIHNEC CXBATBIBAHUC IIPUPOAHOTO IrUIICa. T'unncoBoe TECTO, TCMIICPATYypa €TI0 3aCTbIBAHH. CpaBHeHI/Ie
CKOPOCTH CXBATBIBAHUSA MPHUPOAHOI'O U CTPOUTCIIbHOTO I'HIICa, OMPCACIICHUC (baKTOpOB, BIIMAOIINUX HA
CKOPOCTH CXBATBIBAHUA CTPOUTCIIBHOI'O TUIICA, OIIPCACICHUC TCMIICPATYPhI 3aCThIBAHUSA T'UIICOBOI'O TCCTA.

Tema 9.2.5. OcHoOBHOe coiep:KaHue 10 OK 01
Hccnenosanme Teoperuueckoe oGyuenue 2 OK 02
00BEKTOB Y4eOHO-HCCIeI0BATENbCKHIM MTPOEKT B 00JIACTH UCCIeNoBaHMsI 00beKTOB TexHOCcheprl. O030p TeM ydeOHO- OK 04
TEXHOCHEPBI HCCIIEIOBATEIBCKUX MPOEKTOB. AJNTOPUTM BBIIOMHEHUS MpoekTa. OmnpeneneHue mpoOaeMbl UCCIETOBAHMS. 2 OK 07

Mertoapl TOMCKa, aHaIu3a U 00pabOTKK HH(POPMAITUK O MMPOEKTE B PA3IMYHBIX HCTOYHUKAX. IIK...

IIpakTHYecKkue 3aHATHA 4

O06ocHOBaHME aKTyaIbHOCTH BBIOpAaHHOHN TeMbl. BhisiBiIeHHE TTpoOIemMbl HcclieqoBanus. BeiOop 00BEKTOB 1

MeTOJI0B uccieaoBanus. [locranoBka nesnei u 3amad uccnegoBanus. OnpeneneHne NpoayKTa UCCIIeI0BaHuUS. 2

Omnpenenenre TarnoB U COCTABJICHHE IJIaHa UCCIIeI0BaHUS.

3ammra npoekra: IlpeacraBieHue pe3yabTaTOB BBIMNOJIHEHUS Y4E€OHO-HCCIEIOBATENBCKUX IPOEKTOB 2

(BBICTYIUJIEHUE C TIPE3EHTAIUEN ).

JlaGopaTopHble 3aHATHSA 4

HccnenoBanue npeniokKeHHOTo 00beKTa Ha KUCIOTHOCTD, IETIOYHOCTh, XUMUUYECKHI COCTaB (3arps3HUTEIH,

Makpo- U MHKpodsieMeHThl). OO0paboTka pe3ynbraToB HccienoBaHus. OIeHKa KayecTBa HCCIEIyeMOTro 4

00BEKTa UCXOSI U3 PE3yNIbTaTOB XUMUYECKOT0 aHaIn3a
IIpoMe:xxyTouHasi aTTeCTAIUA MO JUCHUILINHE (IK3aMeH) 20
Bcero 154

*Q0pa3oBaTe/ibHasi OPraHu3anusi BHIOMPaeT OAMH MOAYJIb U3 NPeIJI0KEeHHBIX.
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3. KAJJEHJIAPHBIA I'PA®UK 110 BOCIIUTATEJbHOM PABOTE 11O
JAUCHHUITVINHE

Moayab 3. YueOHO-Hccae10BaTeNnbeKas 1 HAy9HO-UCCIICA0BATENLCKAs IEATEIbHOCTD

Jlata u mecTo Hazpanue ®dopma OrBercTBeHHBIN | JlocTroKeHMS

MIPOBEICHUS MEPOTIPUSTHS | TPOBEIACHUS y4Yaluxcs
MEPOTIPUITHS

Ampens 2024r. Buxropuna | UnauBunyansHo- | Kynaesa H.A. CdopmupoBanHOCTh

IMonmurexandyeckuii | «XHUMHS B rpynmnoBas OK .01,02, 04, 07

KOJIJIEIK MEJTUITTHE)

4. YCJIOBUSA PEAJIN3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHBI
4.1. TpeOGoBaHUsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuIo

Jlnist peanmzanuy MpOrpamMMbl JTUCIHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIIETYIOLIIe
CrielUaIbHbIE IOMEIIEHHUS: YIeOHbIN KAOMHET XUMUU U/WUIN YIeOHONW XMMUYECKOH TaO0opaTOpHH.

O6opynoBanue y4eOHOro KabuHeTa (HAIJISIAHbIE OCO0OMSI): HAOOPHI MAPOCTEPKHEBBIX
MoJiele MOJIEKYJ, MOJENN KPUCTAIMYECKHX PELIETOK, KOJUIEKIIMHM MPOCThIX U CIIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJJIEKLHS TOPHBIX MOPOJ W MHUHEPAJIOB, Tabiula
Menneneesa, yueOHbIe PHIBMBI, IIU(PPOBBIE 00pa30BaTENbHbBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00yUeHHs : KOMIBIOTED C YCTPOWCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
IOPUHTEP, MYIbTUMEANA-TIPOCKTOP C SKPAHOM, MyJbTUMEIUIHAs T0CKa, yKa3Ka-Ipe3eHTep s
IIPE3EHTALAMN.

OoOopynoBanue JjadopaTopur M padoyMx MecT JaA0OPATOPUM: MEH3YPKH, MHUIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOTI, JIYIbl, IPEAMETHbIE U MMOKPOBHbIE CTEKJIA, MIAHILIETHI
JUIsL KamnelbHbIX peakiuil, QguiubTpoBambHas Oymara, HIPOMBIBAJIKH, CTEKJSHHBIE MPOOUPKH,
pe3uHoBble NpoOKH, (oHapuKH, HAOOp PEaKTUBOB, CTEKJISIHHbIE NaJIOYKH, [ITATUBBL JUIS
poOUPOK; MEPHBIE IIMJIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIUTENIbHbIC [IUIHHIPUYECKHIE
(50-100 mi1), CTYnKH ¢ MECTUKOM, ¢aphopoBbIE YaAIIKH, MUHIETHI, PUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, YaCOBbIE CTEKJIA, HIIEKTPOIUINTKH, JTa00OPaTOPHBIE IITATUBBI, CIIUPTOBBIE TOPENKU, CTUYKH,
npubop AN TOJy4eHHus ra3oB (WIM NMPOOMpPKa € Ta300TBOAHON TpyOKoOil), nep:karenu is
MPOOUPOK, CKISTHKHU JJIsi XpaHEHHs] pEaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYecKue crakaHbl (50,
100 u 200 wmur); mmartenad; MAHIETHI; TUTEIBHBIC IIUIIIBI, CEKYHIOMEPHI (TaliMepbl), MEpHbBIC
npobupku (Ha 10—20 mi1) 1 MepHBIe KOIOBI (25, 50, 100 1 200 mut), BoasiHast 6aHst (I TEPMOCTAT),
CTEKJITHHBIC TAJOYKH; KOHWYECKHe KoJObl /it tutpoBanus (50 m 100 mur); MHIUKATOpPHBIC
MOJIOCKK 171 ompenenenuss pH u cranaapTHas HMHIMKATOpHAs NIKala; YHHUBEPCAIbHBIN
uHAnKaTop; nunetku Ha 1, 10, 50 M (wm go3zaropsl Ha 1, 5 u 10 mit), GIOPETKHU A7t TATPOBAHMUS,
MenunuHckue mnpuisl Ha 100—150 M1, mabopaTopHbIe H/HIN aHATUTUYECKHE Bechl, pH-MeTphl,
CYHIMIIBHBIN 1Kad, U 1p. 1aboparopHoe 000pyIOBAHUE.

4.2. UndopMmannoHHoe odecrnedeHne peajn3alui NPOorpaMMbl

1. JIns peanmuzanuu mporpaMmbl OMOIHOTEYHBIN (GOHI 00pa30BaTEIPHONW OpraHU3aIluu
JOJIKEH UMETh Ne4aTHbIE W/WIH 3JIEKTPOHHBIE 00pa3oBaTeabHble U HH(POPMAIIMOHHBIE PECYPCHI,
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PEKOMEHJOBaHHBIE IS UCIIOJIB30BaHUA B 00Pa30BaTEIbHOM IPOLIECCe, HE CTaplle ISTH JIET C
MOMEHTA U3/IaHusl.

2. PexoMeHayemble TMeYaTHbIE W3JaHUS 10 pealu3aluu 0o0meoOpa3oBaTeIbHON
JTUCIUIUIMHBI TPEICTABICHBI B METOJUYECKIX PEKOMEHIALUAX 110 OPraHu3aluyd 00ydeHu .

Ilepeuyenn yyeOHbIX n3aaHui, UHTEpHET-pecypcoB, JONOJTHUTEILHOM JIUTEPATYyPbl

1. Epoxun, KFO.M. Xumusa s mnpodeccid W CHEIUATBHOCTEH TEXHUYECKOTO U
ecTecTBeHHO-Hay4dHoro mnpoduieii: yueonuk / KO.M. Epoxun, W.b. KoBaneBa. - Mocksa:
Axanmemus, 2018. - 496 ¢

JlonoJIHUTEIbHBIE UCTOYHUKU:

1. Xumus [DnekTpoHHbIN pecypc]: yueOnoe mocodue / coct. I'. 0. Boctpukonsa, E. A.
XopoxopauHa. - Boponex: BOpOHEXKCKHI TIOCYIapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIbHBIN
yauBepcuter, ObC ACB, 2015. - 92 c¢. - DBC «IPRbooks» - Pexum mocryma:
http://www.iprbookshop.ru/59133.html

4.3. IIpuMepHbIe TeMbl KYPCOBBIX IPOEKTOB (padoT)
KypcoBoii nmpoekT (paboTa) yueOHBIM IJIAHOM HE TIPETYCMOTPEH(a).



IPOBEJCHUS MPaKTUUYECKUX 3aHATHM U Jab0opaTOpHBIX paboT, TECTUPOBAHUS,

5. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUS
OBIIIEOBPA30OBATEJbHON JUCIHUILJIAHBI
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KoHTposb 1 o1ieHKa pe3yabTaToB 00YUeHUs OCYIIECTBISETCS MPENoiaBaTesIeM B IpoLecce
a TaKxke

BBITIOJTHEHHS 00yJaIONTUMUCS MHIANBUTYAIbHBIX 33aJIaHUH, TIPOSKTOB, UCCIICIOBAaHUN. Pe3ynbpTaTsl
00y4eHUsT ONPEACISIOT, YTO OOyYarOIIMECs TOJDKHBI 3HATh, TOHUMATh M JEMOHCTPUPOBATH I10
3aBEPIICHUH U3yYCHUS TUCIUILIAHEI.

s dopMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHHUS y4€OHOW AMCLUILIMHBI

UCTIOJIb3YEeTCSl CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, PEACTABIIIONIAs CO00M KOMIUIEKC YUeOHBIX

MEpOTPHUATHHA, COTJIAaCOBAaHHBIX C pe3ylbTaTaMu OO0y4eHUsS M CHOPMYIUPOBAHHBIX C YUETOM
OI'OC COO (mpeamerHsble pe3ynbratel o aucuuiuiae) u I'OC CIIO.

Ne Monyas / Pasnen Pe3yabTar 00yyeHus OueHo4YHbIe MEepONIPUSTHS OK
/ Tema
I |OcHoBHOM MOaYJIb
1 |Pa3zpen 1. DopmyanpoBaTh Ha30BbIe
OcHoBBI MOHSATHUS U 3aKOHBI XUMHHU
CTpOeHus
BelllecTBa

1.1 |Ctpoenue aroMoB |CoCTaBIsATh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
XUMHUYECKHUX dbopMyIbl COEIMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTETICHBIO |[IPUPOAA XUMHUUECKOMN CBSI3M».
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajaum Ha COCTaBIIEHUE
XUMUYECKOU AJIEMEHTOB, UCXOMS U3 XUMHYECKHUX (HOpMYIT
CBS3U BaJICHTHOCTH U JIBYXaTOMHBIX COEIUHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCHIOB, CYTb(PHUIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepmonnueckuii | XapakTepu3oBaTh IIpakTuko-opuentupoBanusie |OK 01
3aKOH ¥ Ta0IMIa |XUMHUUYECKHUE DIIEMEHTHI B TEOpPETUYECKHUE 3aJaHusI Ha OK 02
J.1. MenaeneeBa |COOTBETCTBHUU C HX XapaKTePU3aALUI0 XUMHUYECKUX

MOJIO)KEHHUEM B 3JeMeHTOB: «MeTanmuieckue /
NIEPUOIUYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMUYECKHUX 3JIEMEHTOB 3IEKTPOOTPULIATEIHLHOCTD U
A.1. Menneneesa CPOACTBO K JJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHUEM B IEPUOANYECKOI
CUCTEME XUMHUYECKHIX
anemenToB .M. MenneneeBay.
2 |Pa3geax 2. CocraBiaaTts ypaBHeHusi u |KoHTposabHasi padora
XuMu4eckue cXeMbl XUMHYECKHUX «CTpoeHue BellecTBa H
peakuuu peakumii XUMHUYeCKHe peakium»
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Monyas / Paznen
/ Tema

Pe3yabTaTt 00yueHus

OueHoYHBIe MePONIPUATHS

OK

2.1

Tuner
XUMHUUYECKUX
peaxkuuit

CocTaBisTh peakuuu
COCTMHCHMS, PA3JIOKEHUS,
oOMeHa, 3aMelleHus,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKiuu U peakiuu
KOMILIEKCO0Opa3oBaHus (Ha
npuMepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHHUS M [IMHKA) C
y4acTHEM HEOPTaHMYECKUX
BEIICCTB

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU peaKInid:

— COCMHEHMS], 3aMEeILEeHUS,
pa3nokeHusi, OOMeHa U peaKIuit
C y4acTheM KOMIUIEKCHBIX
COoeMHEHU (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTENbHO-
BOCCTAaHOBUTENBHBIX PEAKLIUN C
HCIIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
COeMHEHM (Ha IpUMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
AITIOMUHUS).

2. 3a1a4u Ha pacuer
KOJIMYECTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peaKkiuu COeTMHEHHsSI; MaCCOBOM
WM 00BEMHOM J10JIM BBIXO/A
MPOJYKTA PEAKIIUU COCTUHEHHUS
OT TEOPETUYECKU BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOAHBIX
BEUIECTB U MPOYKTOB PEAKILIUU;
Macchl (00BEM, KOJTMYECTBO
BEIIIECTBA) MTPOIYKTA PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB JJaHO B
BHJIE PACTBOPA C OIIPEIEICHHON
MacCOBOH J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DNEKTPOIUTHYECK
ast IUCCOLMAIUS 1
MOHHBII 00MeH

CocraBnsTh ypaBHEHHUS
XUMHYECKHX PEaKLIUU
HMOHHOro 0OMeHa ¢
ydacTHEeM HeOpraHUIeCKUX
BEILIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkuuii C y4acTUEM OKCHJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
HMOHHBIX PEakIi TUAPOIU3a
COJIEH, yCTaHOBJICHUE
M3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JTaboparopHas paboTa
«Peakuuu rugponusar.

OK 01
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3gean 3. HUccaenoBars crpoenue u |(KonrpoJsabHasi padora
Ctpoenue u cBoiicTBa «CBolicTBa HEOPraHMYECKHX
cBOlicTBa HEOPraHU4YeCKHUX BellecTB |BellecTB
HEOPraHU4eCcKHX
BelleCTB

3.1 |Knaccudukanus, |Kmaccuduumuposats 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEILIECTBA |HA3BAHHE HEOPTaHUUYECKUX
CTpPOEHHUE B COOTBETCTBHUU C UX BEILIECTB UCXO/S U3 UX
HEOPTraHUYECKUX |CTPOECHUEM XUMHYECKON (GOPMYITBI UITH
BEIIECTB COCTaBJICHHE XUMUYECKON

(bopMyIIbl HCXO1 U3 HA3BaHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3ajaum Ha pacueT MaccOBOM
110J1d (Macchl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHHUS) B
MOJIEKYJe (CMECH).

3. IlpakTryeckue 3a7aHusl 1O
KJ1accupuKaluy, HOMEHKIIaType
U XUMHYECKUM (hopMyliam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHueckue 3alanus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BU/1a XUMHUECKOMN
CBSI3M U TUIA KPUCTAJUIUYECKOM
PEIIETKH.

3.2 |Pusuko- VYcraHaBiuBaTh 1. Tect «OcobGenHoctu OK 01
XUMHUYECKHE 3aBUCUMOCTH (hU3HUKO- XHMHYECKHNX CBOHCTB okcuaoB, |OK 02
CBOMCTBaA XUMHYSCKHX CBOMCTB KHCJIOT, OCHOBAHHIA,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEILECTB OT CTPOEHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOU PELICTKH

2. 3agaHusi Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peaxkuuii ¢ yyacTueM IpOCThIX U
CJIOKHBIX HEOPTaHUYECKHIX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

KHCJIOT, OCHOBAaHHI 1
amM(pOTEepHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLUX UX CBOKCTBA
U CTIOCOOBI TOJTYYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUsI Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
«CBOMCTBAa METAJJIOB U
HEMETAJIIIOBY.

3.3 |IIponsBoacTBO O6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuertupoBannsie [OK 01
HEOPraHWYECKUX |IPUMEHEHUE 3a7aHus 1O COCTABJICHUIO OK 02
BEIIECTB. HEOPTraHWYECKHUX BEIECTB B [XMMHUYECKUX PEAKIIUI C
3HaueHue u OBITOBOI U y4acTHEM HEOPraHUYECKUX
IPUMEHEHHE B MPOU3BOCTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX ISl UX
OBITY U Ha NESTEIbHOCTH YeIOBEKa UX |MISHTU(DUKALIUN U
IIPOU3BOJICTBE (bU3UKO-XUMHUYECKUMHU MIPOMBIIIJIEHHBIX CIIOCO00B

CBOMCTBaMH MOJTy4YEHHUSI.

4 |Pa3nen 4. HccaenoBars crpoenue u |(KonrpoJsabHasi padora
Ctpoenue u cBoiicTBa opranudecknx |«CTpoeHue U cBOHCTBa
cBOlicTBa BeIIeCTB OpPraHn4yecKHX BellecTB)
OPraHMYecKux
BeleCTB

4.1 |Knaccuduxanms, |KnaccudunumponaTsb 1. 3anaHus Ha cocTaBlIeHUE OK 01
CTPOEHHE U OpraHWYECKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXKITYHAPOIHOM
BEIECTB CUCTEMaTUYECKOU

HOMEHKJIATYpE.

2. 3aga”usa Ha COCTaBJIEHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopmy
OpPraHUYECKUX BEIICCTB
OTJICBHBIX KJIACCOB.

3. 3ajauM Ha onpeaeneHue
npocTtenmiei GopmMyIbl
OpraHN4YeCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOI'O COCTaBa
(B %).
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CoiicTBa YcranaBiInBaTh 1. 3amaHus Ha cocTaBJIeHUE OK 01
OPTraHUYECKHUX 3aBUCUMOCTH (hU3HUKO- YpPaBHEHUN XUMHYECKUX OK 02
COCTMHEHNN XUMHUYECKUX CBOUCTB peaKkuuii ¢ yyacTuem

OpraHWYECKUX BEIECTB OT |[OPraHUYECKUX BEIIECTB Ha

CTPOEHHUS MOJIEKYJI OCHOBaHHUU UX COCTaBa U
CTPOCHHUS.
2. 3agaHusi Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peaKuuii, HILTIOCTPUPYIOIITUX
XUMHUYECKHE CBOKCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKINi U
TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEILIECTB Pa3HbIX
KJIaCCOB.
3. PacuetHsble 3a1a4u Mo
YPaBHEHUSAM PEAKIIHI C
Y4aCTHEM OPraHUYECKUX
BEILECTB.
4. Jlaboparopnas paboTa
«Ilonydenue sTuneHa u
H3YYECHHUE Er0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie  |OK 01
BEIIECTBA B IIPUMEHEHNE OPraHUYECKUX [3aaHuUs [10 COCTABICHUIO OK 02
KU3HEJESATEIILHOC |BEIIECTB B OBITOBOW U XUMHUYECKUX PEAKIUM C
TH YEJIOBEKa. MIPOU3BOCTBEHHOMN Y4aCTHEM OpPraHUYEeCKUX
[Ipou3BOACTBO U |ACATENBHOCTH YEIOBEKA UX |BEIIECTB, HCIOIb3YEMBIX IS UX
MIPUMEHEHUE (hUBUKO-XUMUYECKUMHU nuaeHTU(OUKAITIN B OBITY U
OpraHUYECKHUX CBOMCTBaMHU MIPOMBIIIIIEHHOCTH.

BEILECTB B
MPOMBIIUIEHHOCTH

5 |Pa3gea S. HUccaenoBars paBHoBecue [KonrpoJsabHasi padora
Kunernueckue u (M CKOpocTh XUMUYECKUX |[«CKOpPOCTH XMMHYECKOM
TePMOJAMHAMUYEC | peaKkuii peaKkuuu U XUMHYECKoe
KHe paBHOBeCHEe»
3aKOHOMEPHOCTH
NPOTEKAHUA
XHMHUYECKHX

peakuuii
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

5.1 |Kunetnueckue HccnenoBath BIUsIHUE 1. JTabopaTopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIIUU BBIOOD: OK 02
IPOTEKaHUS pearupyomux BeuiectB 1 |— «OnpeneneHne 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPATYPHI HA CKOPOCTh [CKOPOCTH PEAKLIUU OT
peakun XUMUYECKHUX PEaKLUU KOHIEHTpALUH pEarupyrommux

BELIECTBY;

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TeMIepaTypbi».

2. [TpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJaHHsl Ha
aHanu3 (HaKTOPOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMUYECKON PEAKLIUU.

5.2 |Tepmomunamuuec |MccnenoBarh BIUsHUE 1. 3apaun Ha pacueTsl Temnobix |[OK 01
KHE U3MEHEeHUs KOHIeHTpauu |3 dexToB xumuueckux peakiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U (M ONPEJEICHUE TUIIA PEAKLIUN
MPOTEKAHUS TEMIEPaTyphl Ha cCMemIeHue |(10 TerIoBoMy 3 dEKTy: IK30-
XUMHUYECKHX XMMHUYECKOIO PAaBHOBECUS  |U SHIOTEPMUYECKHUE).
peaKuuii. 2. [TpakTUKO-OpUEHTUPOBAHHBIC
PaBHOBecue 3aJJaHMs Ha IPUMEHEHHUE
XUMHUYECKUX npuniuna Jle [larense ps
peakuuit HaXO0XKJCHUS HAPaBJICHUS

CMEILEHUS] PABHOBECHS
XUMUYECKON PEAKLIUU U aHAJIU3
(bakTOpOB, BIUAIOIIUX HA
CMELIEHHE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«M3ydyeHue BIUSHUS pa3IuyHbIX
(akTOpPOB HA CMEIIICHUE
XUMHUYECKOIO PABHOBECHUS.
6 |Pasnmeux 6. HccnenoBars nucnepcusie [ KonTposabHas padora no reme
JducnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbI»
CHCTEeMbI

6.1 |ducnepcHeie Paznuuars ucTuHHbBIE 1. 3azaun Ha IPUTOTOBIIEHUE OK 01

CUCTEMBI U pacTBOPBI, KOJUIOUIHBIE pacTBOpPOB. OK 02

baxTops! UX
YCTONYUBOCTH

pacTBOPHI U
rpy0oaucepcHbIe CUCTEMBI
Ha OCHOBE XHMHUYECKOTO
JKCIIEpUMEHTA

2. I[IpakTUKO-OpUEHTUPOBAHHbIE
pacueTHble 3aJaHMs Ha
JMCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOW U
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
MPOU3BOACTBEHHOMN
JesITeIbHOCTH YeJIOBEKa.
6.2 |HccnenoBanue UccnenoBarh Gpusuko- JlabopaTtopHnast pabora (Ha OK 01
CBOWCTB XUMHYECKHUE CBOMCTBA BEIOOD):
JIUCTIEPCHBIX pa3JIMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue TUCIEPCHBIX
CHCTEM.
7 |Pa3men 7. Hccaenosarsb cBoiicTBa
KauyecTBeHHBIE |OpraHM4YeCKHX U
peakuuu HEOpPraHU4eCcKUX BellecTB
o0HapyXKeHHs € HCN0JIb30BaHUEM
OPraHu4YecKNX U |KauyeCTBEHHBIX pPeaKIuii
HEOpraHUu4ecKUuX
BeleCTB
7.1 |O6HapyxeHue HccnenoBarth 1. JTabopaTopHnas pabora (Ha OK 01
HEOPTraHWYECKUX |KaYECTBEHHbBIC PEaKLUU BEIOOD):
KaTHOHOB U HEOPTraHWYECKHX BEIIECTB |— AHAIIUTUYECKHUE PEAKIIUU
AHHOHOB KkaTuoHOB [-VI rpymm;
— AHaJIUTUYECKUE PeaKluu
aHMOHOB.
2. [TpakTryeckue 3a1anus Ha
COCTaBJICHUE YpAaBHEHMI
peakmuii oOOHaApYKEHUS
KaTuOHOB [-VI rpynmn u
AQHUOHOB, B T.Y. B MOJICKYJIIPHOMH
¥ MOHHOH (opmax.
7.2 |Ob6HapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHbBIC PEaKLIUU BEIOOD):
BEILECTB OpraHWYEeCKUX coeMHeHni |— KauecTBeHHBbIE peakinu Ha
OTJIEbHBIX OTJIENbHBIX KJIACCOB OTJIeNIbHbIE KIacChl
KJIACCOB C OpPraHMYECKUX BEIIECTB;
HCITOJIb30BaHUEM — KauecTBeHHBIN aHaIU3
KaueCTBEHHBIX OpPraHMYECKUX COECAMHEHUN IO
peakiui (YHKIIMOHATLHBIM TPYIITIaM.

2. IlpakTyeckue 3alanus Ha
COCTaBJIEHHE KaUE€CTBEHHBIX
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Monyas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
peakmuii oOOHaApYKEHUS
OpraHUYeCKUX COCTUHEHUH.
II |IIpuxkiaagHoit MOAYJIb
8 |Pa3spex 8. OuenuBath nocjaeacTeus |3ammura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOM U Oyayuueil npodeccuoHaIbHOM
NMPOU3BOJICTBEHH |MIPOM3BO/ICTBEHHOM AesITeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJI0BeKa C
YyeJioBeKa NMO3MLMIi IKOJTOTHYECKOH
0e30IacHOCTH
Xumus B ObiTy 1 |OnennBaTh nocnenctsus  [Keiic (¢ yuerom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeCcCuOHATBHON OK 02
1 NeATEIbHOCTH  |IPOU3BOJICTBEHHOM JEATEIIbHOCTH) OK 04
YyeJloBeKa JIeATEIbHOCTH YelioBeKka ¢ |Bo3MoskHbIE TeMBbI KEICOB: OK 07
MO3ULUI 3KOJIOTHYECKOU 1. IloTennenue k1uMara u
0e30MmacHOCTH BBICBOOOK/ICHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.
2. byayiuue matepuansl 11t
aBua-, MalIMHO- U
MPUOOPOCTPOCHUS.
3. HoBble maTepuaibl asis
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTHTENBHBIX TIPETIapaToB.
9.1 (Pa3nen 9.1. HNuTepnpernpoBatb 3amura y4yeOHo-
HccnenoBanue H |XUMHYECKHE NMPOLECCHI M [MCCI€I0BATEIBCKOr0 MPOEKTA
XHUMHYECKHH siBJieHus1 B Onocgepe (c yyeTom Oyayuei
aHaJM3 00beKTOB npogdeccuoHaIbLHOM
ouochepbl AesITeJIbHOCTH)
9.1.1 |OcHOBBI BeimonasaTe nonueril uka - | 1. JlabopatopHas pabora OK 01
nabopaTopHOMH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTHKHU B UCCJIETOBAHMUS C MIPAKTUKU.
npodecCuoHaNbH |COOTIOICHIEM MPABUIT 2. TunoBBIE pacyeThl MO

BIX JTAOOPATOPHSIX

6e301acHOro odpalieHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
obopyoBaHuEM

TEMAaTHUKE IKCIIEPUMEHTA.
3. 3ajauu Ha BHIYUCIICHHE
CpEIHEeTO 3HAYECHUSs
AKCIIEPUMEHTAIIbHBIX JAHHBIX,
MOTPEIIHOCTH.

4. ITpeacraBiieHre pe3yabTaTOB
SKCIEPUMEHTA B PA3IMYHON
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Monyas / Pazgen

Ne / Tema Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
M
dbopme (Tabnuna, rpaduk,
OTYeT, AOKJIaJl, TPE3CHTAIINS ).
9.1.2 | Xumnueckui Hccaenosate xumuueckuii |1. Tect «CBoicTBa U COCTaB OK 01
aHajmu3 Mpoo BOJIbI |COCTAB MPOO BOBI BOJIBD». OK 02
2. 3aganne «XUMHUYECKHAH OK 07

COCTaB BOJIbI, TUII BOABI 1
CIOCOOBI €€ MPUMEHEHH (C
UCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUs Ha
COCTaB BOJBI ¥ CIIOCOOBI
BBIPKEHUS KOHIICHTPAITHI U
nepecyeT KOHLEHTpaIui (¢
MCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOAEI OT
3arps3HEHUI;

— Onpenenennie pH Boabl u ee
KHCIIOTHOCTH;

— OnpeneneHue KecTKOCTU
BOJIBI M CTIOCOOBI €¢
yCTpaHEHUSI.
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Monyas / Pazgen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.1.3 | Xumnueckui UccnenoBars xumuueckuii |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJIAIIHE B cOcTaB npoaykTto |(OK 07
MPOJIYKTOB TUTAHUS.
MUTaHUS 2. IlpakTUKO-OpUEHTUPOBAHHBIE
3a/laHys 110 KYJIMHAPHOU
TEMAaTHKE.
3. JlabopartopHas pabota (Ha
BBIOOD):
— O0Hapy»XeHrne HUTPATOB B
MPOJYKTAaX MUTAHMUS;
— UccnenoBanue npoayKToB
MUTAHUS HA HAJIMYUE YTIIEBO/IOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YTIIEBOJIOB
(kpaxmail, TJII0K03a, caxaposa).
9.1.4 | Xumuueckuit UccnenoBats xumuueckuii |1. Tect mo teme «Xumuueckuit [OK 01
aHaym3 mpoo cocCTaB MPOO MOYBHI COCTaB HEOPTAHUYECKUX U OK 02
TTOYBBI OpPTaHUYECKUX yIOOPECHHIN. OK 07

2. 3aganue «B3anMoOCBA3E
cocTaBa MOYBBI, TUII TOYBHI U €€
Ha3HAYCHUS.

3. JlabopartopHas pabota (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHUYECKUX IIpUMeECcEH B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U LIEJIOYHOCTH.
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Monyas / Paznen
/ Tema

Pe3yabTaTt 00yueHus

OueHoYHBIe MePONIPUATHS

OK

9.1.5

HUccaenosanue
00BEKTOB
ouocdepsl

HUccaenoBaTs XUMHYECKUN
coCTaB 00BEKTOB OMOCGhEpHI
Ha IpUMEpPE MPOAYKTOB
INUTaHusA, BOJbI U ITIOYBHI

YyeOHO-ucCIen0BaTENbCKIAI
MPOEKT B 00J1aCTH
HUCCIIENOBAHUSA OOBEKTOB
ounocgepsl.

Bo3MoKHBIE TEMBI IPOEKTOB:
1. MccmenoBanue cocTaBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUH 110 €€
HCIIOIL30BaHUIO.

2. UccnenoBanue
pa3pylIaOIIEro JeUCTBUS
MPUPOIHOMN BOIBI HA
CTPOUTENLHBIC MaTePHAIIBI.
3. CocTaBieHue IpoeKTa
[[BETHHKA/Oropoja/cana B
3aBUCHMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJlaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJIePIKaHUS XUMHUYECKHIX
MakKpo U MUKPODJIEMEHTOB B
MPOIYKTaX MTUTAHMSL.

5. UccnenoBanue KauecTBa
UATHEBOM BOMEL.

6. Uccnenoanue mpod
BOJIOITPOBOJHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHe )KEeCTKOCTH BOJIbI
B CEIILCKOXO03SIMCTBCHHOMN
JICSITEILHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccnenoBanue u
XMMHYECKHM
aHaJIN3 00bEKTOB
TexHochepbl

HNurepnperupoBarhb
XHMHUYECKHe Npouecchl U
sIBJICHUSA B TexHOochepe

YyedHo-uccIe10BATENbCKUI
NPOoeKT (¢ yyeTrom Oyayeit
npogdeccuoHaIbLHOU
JesITeJIbHOCTH)
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.2.1 |OcHOBBI BeimonasaTe nonueril uka | 1. Jlabopatopuas pabora OK 01
nabopaTopHOMH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B HCCJIETOBAHMUS C MIPAKTUKW.
npodecCHOHANBH |COOTIOICHUEM MPaBUIT 2. TunoBBIE pacyeThl MO
BIX JTJaOOpaTopHsX [0e30macHOro OOpameHHs C |TeMaTHKe SIKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3ajgauu Ha BHIYMCIICHHE
1a060paTOPHBIM CPEIHETO 3HAYCHHUS
00opyI0BaHuEM IKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
SKCIEPUMEHTA B PA3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJl, TPE3CHTALIUS).

9.2.2 | XuMHuuecKni Uccnenosars xumuueckuii |1. 3amaun Ha onpeneneHne OK 01
aHaym3 mpood COCTaB MPOO TEXHUYECKOW |METaJIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKON BO/IbI AHUOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKOU BOJIC

pPa3HOTO Ha3HAYCHUSI.
2. ITpakTUKO-OpUEHTUPOBAHHbBIC
TEOPETHUYECKHUE 3a/IaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPKCHUS KOHIICHTpAIUH U
nepecyeT KOHLEHTpaIui (¢
MCIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3amanne « XMMHYECKUH
COCTaB TEXHUYECKON BOIBI, THII
BOJIBI U CITOCOOEI €€
MPUMEHEHUs» (C
WCIIOIb30BaHHEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenne XJI0puaoB
METOJIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHUYECKOH BOJBI METOIOM
TUTPOBAHUSI.
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Monyas / Paznen

Ne Pe3yabTaTt 00yueHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.2.3 | XuMuueckui Uccnenosars conepxkanue |1. Tect mo teme «Xumuueckuit |OK 01
KOHTPOJIb YTJIEKHUCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3yXa 1 BO3JIyXa pabouei 30HBD». OK 07

2. IIpakTUKO-OpUEHTUPOBAHHbIE
3a/1aHMsl HA XUMUYECKUH aHaIIu3
cOCTaBa BO3yXa.

3. JJaboparopHas pabota
«Omnpenenenue couepraHus
YTJIEKUCIIOTO Ta3a B BO3AyXe
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMU4eCKHit HccnenoBath mpoOsI 1. ITpaktuko-opuentupoBanubie (OK 01
aHaju3 npoo MaTepUaJIOB CTPOUTENIBHO- |3aJaHUS IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpanMOHHON aHaIM3y Mpo0 MaTEpHUaIIOB OK 07
CTPOUTETBHO- JeATEIbHOCTH U IU3aiiHa  |CTPOUTEIbHO-PECTABPALIUOHHOMN
pecTaBpaMOHHON NEATEIIbHOCTH U AU3aiHa.
JESITEIIbHOCTH | 2. JlaboparopHas pabota (Ha
nu3aiiHa BEIOOD):

— N3roroBieHue Kpacok
(moGop MUTMEHTOB U
CBSI3BIBAIOIIUX BEICCTR);

— HUccnenoBanue CBOICTB
BSDKYIIUX BEIIECTB HAa MPUMEPE
THUIICA.

9.2.5 |UccnenoBanue UccnenoBats xuMuyeckuit | YueOHO-MCCIEA0BATEIHCKUAN OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00JacTh OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIIeI0BaHUS O0BEKTOB OK 04

TEXHUYECKON BOJABI U TexHoCc(hepHI. OK 07

MaTepHaIOB CTPOUTEIHHO-
pecTaBpanMOHHON
NEITEILHOCTH U JU3aliHa

Bo3moxkHbIE TEMBI IPOEKTOB:
1. KoHnTpois kauecTBa
TEXHUYECKOH BOJIbI pa3HBIX
BUJIOB B COOTBETCTBHH C
Meroaukamu 1o ['OCT.

2. Co3panue AeKOpaTUBHOU
IITYKaTYPKH.

3. IIurMeHThI B U3JIENHUSAX U3
CTEKJIa.

4. UccnenoBanue
paspyuiaroniero 1eiCcTBUs BOIbI
Ha CTPOUTENbHBIE MaTEPUATIBL.
5. Onenka cocTosiHUS BO3AyXa
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Monyas / Pazgen
/ Tema

Pe3yabTaTt 00yueHus

OueHoYHBIe MePONIPUATHS

OK

paboueii 30HBI CHIEIUaIuCTa
(TeXHOJIOoTa, CTPOUTEIS | T.II., C
y4eTOM 00J1acTH
npodeccrnoHanbHOM
,Z[G}ITG.HBHOCTI/I) B COOTBETCTBHNU
C HOPMATHUBHBIMU
AOKYMCHTAaMH.
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6. ATAIITALIAA PABOYEH TPOTPAMMBI TP OBYYEHUY UHBAJINIOB
N Jiin C OrPAHUYEHHBIMHU BO3MOKHOCTAMUA 310POBbS

Ananrarus pabodeit mporpamMmsel yuebnoi qucuurinasl [1/1. 02 Xumus npoBoIuTCs mpu
peanuzany  aJanTUBHOM  00pa3oBaTeNbHOW MHPOrpaMMbl — TPOrpaMMbl  MOATOTOBKH
CHEIMAJINCTOB CpelHero 3BeHa no crneuunanbHocTu 31.02.02 Axymiepckoe neno B LENSX
oOecrieueHHs TMpaBa HMHBAJIWIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSl Ha
NOJy4eHHEe TPOPECCHOHATBLHOTO OO0pa30BaHMs, CO3/1aHUS HEOOXOMUMBIX [UIS IOJYyYCHHS
cpenHero mpodeccHoHaNIbHOTO 00pa3oBaHUs YCIOBHH, a TakKe OOECTICUCHHs JTOCTHIKEHUS
0o0yJyaromuMuUCs HMHBAJIUAAMH U JIMOAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0OPOBbS
pe3ynbTaToB GOPMUPOBAHUS TPAKTUUECKOTO OIIBITA.

Oobopyooeanue yueono20 Kadbunema Xumuu 0asa 00YUaAOUWUXCA ¢ PA3TUYHBIMU 6UOAMU
02PaHUYeHUs 300P06bA

OcHamienne KaOWHETa XMMHMH JIOJDKHO OTBEYaTh OCOOBIM  00pazoBaTeIbHBIM
NOTPEOHOCTSAM 00YYaroMMXCs HMHBAIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBA.
Kabuner nmomxeH OBITH OCHAIIEHBI O0OPYAOBAaHHMEM M y4eOHBIMH MECTAMH C TEXHHUUYECKUMH
cpeacTBaMu O0y4yeHus AJisi 00y4daloluXCsl ¢ pa3IMYHbIMU BUJIaMU OTPAHUYEHHH 30POBbSL.

Kabuner, B KOTOpOM 00y4aroTcs JHIla C HapyIIEHUEM CIIyXa JIOJKEH ObITh 000pyI0BaH
paauoKIaccoM, KOMIBIOTEPHOW TEXHUKOW, ayJUOTEXHHUKOH, BHJICOTEXHHUKOM, 3JIECKTPOHHOMU
JIOCKOW, MYJIbTUMEUMHON CUCTEMOM.

st cnaboBumAmux OOy4aromuxcs B KaOWHETE TMPEeIyCMaTPUBAIOTCS IMPOCMOTP
yIAJIEHHBIX OOBEKTOB TPU TIOMOIIM BHUACOYBEIWYHUTENCH JUIsI YJAJIEHHOTO IPOCMOTpA.
Ucnonb3oBanne bpalneBCKOH KOMMBIOTEPHON TEXHUKH, OJJIEKTPOHHBIX JIYI, MPOTpaMm
HEBU3YaJbHOTO JOCTyNa K HH(OpMAaIMK, TEXHUYECKHUX CPEACTB IpUeMa-liepenadn y4eOHOM
nH(popMaIuu B TOCTYIHBIX (GOpMax.

Jlnst 0Oydaronmxcsi ¢ HapylIeHHEeM OIMOPHO-ABUIaTeIbHOIO armapara KaOMHET TOJKEH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYIUPYEMBIMU MMAPTAMU C UCTOYHUKOM NMUTAHUS.

BrieykasaHHoe OCHAIlEHUE YCTAHABIMBACTCS B KaOWHETE MPU HAIMYMUA 00YYaIOINXCs
Mo aJanTUPOBAHHOW 00pa30BaTEIHLHOM MPOrpaMMe C YY4€TOM HMMEIOIIETOCs THIa HapylIIeHUH
3I0POBbS Y 00YJarOIIerocs.

Opzanu3zayusa npakmuku o00y4arouwjuxca UHEAIUO08 U JIUY C O0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300P08bA

®opma npoBeeHNs yueOHOM U MPOU3BOJACTBEHHON MPAKTUKN YCTAHABIMBAETCS C yUYETOM
0COOCHHOCTEHN TNMCUXO(PU3UUYECKOTO PA3BUTHUS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3I0POBbsI 00YUAIOIIMXCS MHBAJIHJIOB U JIUL C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSL.

[Ipu onpeneneHuu MeCT MPOXOXKIECHUS MPAKTUKU JIJISI JAHHOW KaTErOpuu 00ydyaronuxcs
HEOOXOJMMO YYHTHIBAaTh PEKOMEHJAAIUH, JMJaHHBIE 10 pe3yabTaTaM MEIUKO-COLUATbHOM
9KCIEPTHU3bI, COJEpKalleiicss B WHAMBHAYaJbHON Mporpamme peadbWIMTAlMN HHBAIN/A,
OTHOCHUTEJIBHO PEKOMEHOBAaHHBIX YCIOBUN M BUJIOB TPYAA.

[Tpu HeoOX0AUMOCTH 1J1s1 TPOXOKICHUS TPAKTUKU WHBATUAAMHU CO3/1al0TCS CIIeIalIbHbIE
paboune MecTa ¢ y4eToM HapyIIEHHBIX (YHKLIHS U OTPAHMYCHMH WX >KU3HEICSITEIbHOCTHU B
COOTBETCTBUH C TpeOOBAHMSIMH, YTBEP)KIEHHBIMH IpukazoM MuHuctepcrBa tpyna Poccun ot
19.11.2013 r. Ne 685H.

Hugpopmayuonnoe u memoouueckoe obecneuenue odoyuarouuxcs

Joctyn kK MHGOPMAIMOHHBIM U OuOIMorpaduyeckuM pecypcam, yKa3aHHBIM B 1. 3.2.
paboyeil mporpamMmbl, JOHKEH OBITH NMpeACTaBieH B (hopMax, aIaTHPOBAHHBIX K OTPAHUYEHUSIM
3I0pOBbsI 00YUAIOIIMXCS MHBAJIHJIOB U JIUL C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMH 3/I0POBBSI:

JIist Tv1r ¢ HapyIIeHUsSIMH 3peHUs (HE MEHEe OJTHOTO BUA):

- B IeYaTHOH (opMe yBETMUEHHBIM HIPHUPTOM;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B hopme aynuodaiina;

- B medyatHo# (hopme Ha si3bike bpaiins.
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Jlnia U1 ¢ HapyIISeHUSIMU CyXa:

- B ICYaTHOH (opme;

- B (hopme 37eKTPOHHOTO TOKYMEHTA.

JUis U1 ¢ HapyIICHUSIMEA OIIOPHO-JIBUTATEILHOTO armapara (He MeHee OJTHOTO BUA):

- B meyaTtHoH (opme;

- B (hopMe 2IEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

Jljis u1l ¢ HEPBHO-TICUXUYECKUME HAPYIICHUSIMH (PaccTPOUCTBO ayTHYECKOTO CIEKTPa,
HapyIIeHne ICUXUYECKOTO Pa3BUTH) (HE MEHEe OJTHOTO BHJIA):

- HCIIOJIb30BAHKE TEKCTA C UIUTFOCTPAIUSIMHU;

- MyJIbTUMEIUNHHBIE MAaTEPUATIBL.

Bo Bpems camMOCTOSTENbHON TOATOTOBKM OOyYaloOlmIMecs WHBAIMIBI W JUIA C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsSI JIOJKHBI OBITh 0O€CIEYeHBbl JOCTYIIOM K CETH
HuTtepner.

Dopmbl u MemoObl KOHMPONA U OUEHKU Pe3yIbmamos 00yuenus

[Tpumensiemble Tpu peanu3auuu padodeid mporpammbl yueOHOW aucuumruinabl [171.02
Xumusg (opMbl U METOJbl KOHTPOJS TMPOBOAATCA C YYETOM OIPAaHUYECHUS 3J0POBbA
00yJaromuxcs.

[lenbpto TeKyUIEro KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISBICHHE 3aTpyJHEHUN WU
OTCTaBaHUs OOYyYAIOMIETOCS C OTrPAaHUYCHHBIMH BO3MOXHOCTSMHU 37I0POBbSI W BHECEHHUE
KOPPEKTHUBOB B YUEOHYIO JI€ATEIbHOCTD.

dopma TPOMEKYTOUHOM aTTECTAllUd YCTAHABJIMBACTCA C YYETOM WHIAUBHIYaTbHBIX
MCUXO(PU3NUECKMX OCOOEHHOCTEH O0OyJalomuXxcss WHBAIUIOB W JIMIl C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs (YCTHO, MMCHEMEHHO HAa OymMare, MMCbMEHHO Ha KOMIBIOTEpe, B hopMe
TECTUPOBAHUSA U T.I1.).

[Tpu poBeIeHNH TPOMEKYTOUYHOM aTTECTAIMU 00YJAIOIIEeMYCs MIPEIOCTABISICTCS BPEMS
Ha TOJTOTOBKY K OTBETYy, yBEJIIMYEHHOe He Ooyiee 4eM B TpH paza yCTaHOBJICHHOIO s
MOJTOTOBKU K OTBETY O0yUaIOIUMCS, HE UMEIOIIUM OTPAHUYEHUN B COCTOSIHUH 3/I0POBBSI.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JlonosiHeHNs ¥ H3MEHEeHUs1 B padoyueil mporpamMme

3a / Y4eOHbIii roj

B pa6ouyro nporpammy IJ1. 02 Xumus

o crenuaibHocTh 31.02.02 AKyIIepcKoe aeno

BHOCATCA CICAYIOIHUE NJOMMOJIHCHUSA U U3MCHCHMUS:

JlomonHeHUs ¥ U3MEHEHUs BHEC(J1a) H.A. Kynaesa
(onKch) N.0. ®amunus

PaGouass mporpamMma mepecMOTpeHa M OJ00peHa Ha 3acelaHUHM TMPEIMETHOH (IIMKIOBOM)
KOMHCCUH MCIUINHCKUX U CCTCCTBCHHBIX HAYK

« » 20 T.

[Ipencenarens npeamMeTHON

(LIMKIIOBO¥ ) KOMHCCHH A.M. Kupxunosa
(moxnuce) N.0. Gamunus




