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1. TACIIOPT MPOT'PAMMBI YYEBHOM JUCIHUIIJINHBI XUMUA

1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI

[Iporpamma  y4eOHOM  OUCHMIUIMHBI ~ SIBJSIETCS  YacThlO  IPOrPAMMBbI
MOJTOTOBKHU CIIEIUAIUCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO mo
cneuuanpHoct:  19.02.12  TexHonmoruss NOpPOAYKTOB MHUTAHUS  KUBOTHOTO
MPOUCXOKCHUS.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe MPOTrpamMMbl MOATOTOBKH CHEIUAJINCTOB
CpeIHEro 3BeHa:

OO6meobpazoBaTenbHas IUCHUAILNIMHA «XUMUS» U3ydaeTcs Ha YriIyOJIeHHOM
ypoBHE B  00ImIeo0pa3oBaTeJibHOM  IMKJIE  y4eOHOro  IuUlaHa  OCHOBHOM
npodeccuoHallbHOM  00pa3oBaTeibHOM TporpaMmbl  cnenuainbHocT: 19.02.12
TexHoIOTHS MPOYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKICHHMS.

TpynoeMKOCTh  OUCHHUIUIMHBI ~«XUMHS» Ha  YIIIyOJIGHHOM  ypOBHE
coctapiiger 110 yacoB, U3 KOTOphIX 88 yacoB - 6a30BbIi MOYJb (7 pa3aenoB) u 22
yaca - OpUKIAQAHOM Monynb (2  pazzmena), BKIIOYAKOIIUN  MPaKTHUKO-
OPHEHTUPOBAHHOE CO/IePKaHUEe KOHKPETHOM MPOo(heccHu WK CeHaIbHOCTH.

1.3. Henu u 3agayM JUCUMIVIMHBI — TPeOOBaHMS K Pe3yJIbTATaM OCBOCHUA
AUCHUNIHHBI:
1.3.1. leau u 3a1a494 TUCHUTIIIMHBI

Conepsxkanue mporpaMMbl 0011€00pa30BaTEIbHON JUCIUTUIMHBL « X UMM
HaIPABJICHO HA JIOCTUKEHUE CIEAYIOIINX HeJIeH:
- dbopMHUpOBaHHE CHCTEMBl XMMHYECKHX 3HAHHW KaK  BaKHEHUIICH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIE€XkKaT
KJIFOUEBbIE TOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHUE
A3bIKa HAyKH, YCBOCHHE W IMOHUMAaHUE CYIIHOCTH JOCTYIHBIX O00O0IIeHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPUEH HUX Pa3BUTUS H
CTaHOBJICHUS,
- dbopMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XMMHUYECKHX DPEaKIUi, HEOOXOIUMBIX JUIsl MPUOOpETEeHUs yMEHUM
OpPUEHTHUPOBATHCSI B MUPE BEIIECTB M XUMHYECKHX SIBJICHUH, WMEIOIIUX MECTO
B NPUPO/IE, B TIPAKTUYECKON U ITOBCEAHEBHOM KU3HU,
— pa3BUTHE YMEHUU U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U 00BSICHEHUEM XMMHYECKOTO KCIIEPUMEHTA, COOTIOJIEHUEM TTPaBUl 0€30MaCHOTO
oOpalieHust ¢ BEIIECTBaAMHU.

3agaum TUCUMIJIMHBI:
1)  cdhopmupoBaTh MOHMMaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB M SIBJICHUI B OKpY>KalOIIEH Cpele, a TaKXKe UX CBI3b C LEIOCTHOU
Hay4YHOU KapTUHOW MUpa U IPYTMMHU €CTECTBEHHBIMU HAayKaMU,



2)  pa3BUTh YMEHHs COCTaBIATH (HOPMYJbl HEOPraHMYECKUX W OPraHUYECKHX
BEIIECTB, YPAaBHEHMsSI XUMHUYECKUX  peakuui, OOBICHATH MX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTaThl XUMUUYECKHX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HABBIKM  NPOBEACHHS  MPOCTEUIINX  XHUMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM MpaBUi 0O€30IacHOro
oOpallleHHs C BellIeCTBaMH U JJa0OpaTOpHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMEHHMS HAaXOJUTbh, AHAIU3UPOBATH U HCIOJIH30BATh MH(GOPMAIIIIO
XUMHUYECKOT0 XapakTepa U3 pa3auvyHbIX HHPOPMAIMOHHBIX HCTOYHUKOB, BKIIOYas
y4eOHYIO0 JTUTEPATYpPY, HAyUHbIE MyOIMKAlUA U UHTEPHET-PECYPCHI;

5)  cdopMupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH NEATEIbHOCTH
Y XUMUYECKUX NMPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOLIECCOB, YUUTHIBAS
BO3MO>KHBIE SKOJIOTHYECKHE U COLIMATIbHBIE BO3ICHCTBUS;

6)  cdopMupoBaTh MOHUMAHHE 3HAYUMOCTU JOCTHKEHUN XMMHUYECKON HayKu
Y TEXHOJIOTUH I Pa3BUTHS COIMAIBHOM M IPOM3BOJICTBEHHOMN cep ¢ yMeHHEM
IPUBOJUTH IPUMEPHI UX TPUMEHEHUS B PA3IUYHBIX cepax KU3HH.

1.3.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUS 001Ie00pa30oBaTeIbLHOM
aucuIJIuHbI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue obmeoOpa3zoBaTeNbHas JUCUUIUIMHA «XUMUS» UMEET MPHU
dbopmupoBanuu u pazsutuu OK 1; OK 2; OK 4; OK 7 u TIK 1.1; TIK 2.1; TIK 2.3,
npeacTaBieHHbIX B akTyanu3npoBaHHbelx @I'OC CIIO no cnenunansHoCcTH: 19.02.12
TexHoJIoTus TPOAYKTOB MUTAHUS )KUBOTHOTO MPOUCXOXKICHHUS.



1.3.2. IlnanupyemMble pe3yabTaThl 0CBOCHHUS 0011€00pPa30BaTEIbHON TUCUUILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

1 Ha ocHOBe PI'OC COO

Koa n
HauMMeEHOBaHHe
(popmupyembIx
KOMIIETeHIIUHI

Ilianupyemblie pe3yabTaThl 0CBOCHUS TN CHHMILIMHBI

OO01mue

JAucunnimHapHbie

OK 01.

Bo16upats ciocoObl
peleHus 3a1a4
npo¢ecCuoOHATBHOM
JesITeTbHOCTH
MIPUMEHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIN4YHOCTHBIE Pe3yJIbTATHI B YACTH TPYA0BOI0 BOCIIMTAHUS:

MeTtanpeamMerHbie

FOTOBHOCTh K
TPYIOTIOOHE;
TOTOBHOCTh K aKTUBHOW JEATEIbHOCTU TEXHOJIIOTUYECKON U
COIIMAJIbHOM  HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO AESITEbHOCTD;
MHTEPEC K pa3Nu4HbIM chepaM npoPecCHOHATbHON AesITeTbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymieil mpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpPa30BaHUIO
Ha TMPOTSDKCHUH BCEH JKU3HU.

OCO3HAaHUC  ILICHHOCTH

TPYAY, MacTepcTBa,

pe3yJabTaThl o0yyeHmusi:

OBjaeHde YHUBEPCAJIbHBIMU Y4YeOHBIMH TO3HABATEIbHBIMHU
JeHCTBUSIMU:
a) 0a30Bble JJOTHYECKHE JIeliCTBUS:

CaMOCTOSITEIEHO (POPMYITUPOBATh M aKTyaIHM3UPOBAThH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATb CYH_ICCTBCHHBIP'I IpU3HAK WK OCHOBAaHHUA JIA
CpaBHEHUS, KJIaCCU(PUKAIIMHA U 000OITICHUS;

OTIPENeNISTh 1NN ICATEIIEHOCTH, 3a/1aBaTh MIapaMeTPhl B KPUTCPUH
HUX JOCTHUXKCHUA,

BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYMSA B pacCMaTpUBAEMBIX
SIBJICHHSX;

JAucuMIIinHaApHbIe pe3yJIbTAThI:

IIP6 01. chopmMupoOBaHHOCTH MPEACTABICHUI: O
XUMHYECKOU COCTaBJISIONICH
€CTECTBCHHOHAYYHOW KapTHHBI MHpaA, POJIHU
XUMUU B TO3HaHUU SIBIIGHUM TPUPOIBI, B
(GOpPMHUPOBAHMHM  MBINUICHUS W KYJbTYpPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH,
HEOOXOAMMOW I peleHus] MPaKTHYECKUX

3alad M DKOJIOTHYECKH  OOOCHOBAHHOT'O
OTHOIIEHHUSI K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

IIP0 02. BiameHWe CHUCTEMOM  XUMHYECKHAX
3HAHHMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE  TOHATUA  (XMMHYECKUH

AJIIEMEHT, aTOM, DJIEKTPOHHAs 000JO0YKa aToMma,
s-, p-, d-2JIeKTpOHHBIE OpOWTAIM aTOMOB, HOH,
MOJICKYIJIA, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIICHUS,
XUMHUYCCKad CBA3b, MOJIb, MOJISIpHAd Macca,
MOJISIDHBIA ~ O0BEM,  YIJIGPOJHBIA  CKEJeT,
(byHKUMOHANBHAS TPYyIIa, pajuKall, U30MEpHs,
U30MEpPbI, TOMOJIOTMYECKUN psAll, TOMOJIOTH,
YIJIEBOJIOPObI, KUCIOPOA- U a30TCOAEpIKAIINE
COEIMHEHMS, OHOJIOTHYECKH AKTUBHbBIE




BHOCHUTH KOPPEKTUBBI B AEATEILHOCTh, OLICHHBATh COOTBETCTBHE
pe3ynbTaToOB  IENSAM,  OICHWBAaTh  PUCKH  TIOCIEICTBHUA
NeSITeIbHOCTH;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH >KU3HEHHBIX
npooJieM.

0) 0a30BbIe HCCIeA0BATENbCKUE eiCTBHS:

CTaBUTb HpO6HeMBI

BJaJIeTh HaBBIKAMU Y4eOHO-HCCIENOBATEIbCKOW M MPOEKTHOM
JeSITEIbHOCTH, HaBbIKaMU pa3pelieHus npooem;

BBISIBIIATh NIPUYMHHO-CIICJCTBEHHBIE CBSI3M M AKTYaJIN3UPOBATH
3a/1a4y, BBIJBUIaTb T'MIIOTE3Yy €€ PELICHUs], HAXOIUTh apryMEHTHI
JUIsL TOKAa3aTelnbCTBA CBOUX YTBEP)KIEHUH, 3a1aBaTh MapaMeTpel U
KPUTEPUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XO/€ PELICHU 3a1a4 PE3YyJIbTATHI,
KPUTHUYECKH OLEHMBaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
WU3MEHEHUE B HOBBIX YCIIOBHSIX;

YMETh IEPEHOCUTH 3HAHUS B ITO3HABATEJIBHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00acTeil;
BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUTMHANIBHBIEC MOAXOAbl U
peuieHus;

U 3aJa4uu, JOIYyCKAaromUe aJIbTCPHATUBHBIC

peneHusl.

BellecTBa (YIieBOIbI, KUPBI, OCITKH), MOHOMED,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COC/IMHEHMUS,
KpUCTAJIJIMYECKasl PelIeTKa, TUIIbl XUMUYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC,
9K30-U JHJOTEPMHUYECKHE, DPEAKIMH HOHHOIO
oOMmeHa), pacTtBop, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIIEKTPOJIUTUUECKAS
JUCCOIMAIUS, OKUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XHMHUYECKON peakluu, XUMHYECKOe
paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUSI OPraHMYECKHUX BEILECTB
A.M. bytnepoBa, Teopusl 3IEKTPOIUTUYECKOU
ayuccoumanuu, nepuoandeckuit  3akon  J[.U.
MenneneeBa, 3aKOH COXpPAaHEHHUS  MAacChl),
3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3bIK XUMUU,
(dakToyornueckue CBEICHUS O CBOMCTBaX,
cocTase, MOJTy4eHUU u 6e30macHOM
WCIIOJIb30BAaHUN BAKHEUIIINX HEOPTAHUUECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NeSITeTbHOCTH YEJIOBEKA;

ITP6 03. chopMuUpPOBAaHHOCTh YMEHUH BBISBIISATH
XapakTepHble  MPU3HAKK U B3aUMOCBS3b
M3YYEHHBIX MOHSITHIA, MIPUMEHSITh
COOTBETCTBYIOIIME TIOHATUS TIPU OMUCAHUU
CTPOEHHsI M CBONCTB HEOPraHUYECKHX U
OpraHUYECKUX BEIIECTB U UX MpEBpaIICHUM;
BBISIBJISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C

MOHATUSAMHM W TPEACTABICHUSMH  APYIHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IIP6 04. chopMuUPOBAaHHOCTb  yMEHHH
UCIIOJIb30BaTh ~ HAMMEHOBAHMS ~ XMMHUYECKHX
COEIMHEHHI MEXIYHAPOTHOTO COr03a




TEOPETUYECKOM M  IPUKIAJHOM XHMHHU U
TPUBHAJIBHBIE HA3BaHUS BAKHEMIIHMX BEIIECTB
(aTuMneH,  ameTwsieH,  TAUIepuH,  (EHO,
dbopManbaeru, YKCyCHas KHUCJIOTa, TJIMIIMH,
yrapHelii ra3, YIJIEKHCIBIA Ta3, aMMHUaK,
raimieHass  M3BECTb,  HEralleHas  HU3BECTb,
MUTHEBAS COJIa U JPYTHX), COCTABIISITH (POPMYITBI
HEOPraHWYeCKNX M OpPraHUYECKHUX BEILECTB,
YPaBHEHUS] XUMUYECKHUX PEAKIIHIA, OOBICHATH UX
CMBICII, MOATBEPKIATh XapaKTEpHbIE
XAMUYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU u
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;
1Po 0s. c(hopMUPOBAHHOCTH YMEHUH
YCTAHABIMBATh MNPHUHAJIEKHOCTh HN3YYEHHBIX
HEOPraHWYeCKHX W OPraHUYeCKHX BEIIECTB K
OIpEeICTICHHBIM KJIaccam 51 rpyIimam
COCIMHEHMI, XapakTEepU30BaTb HUX COCTaB U
BOXHEHIIME CBOWCTBA; ONPENEIATh  BHUIBI
XUMHUYECKUX CBsi3el (KOBaJeHTHAas, WOHHAasi,
MeTaJuIn4ecKas, BOJIOpPOJIHAs), THIIBI
KPUCTAJUTMYECKUX pELIeTOK BEILIECTB;
KJIaCCU(PUIIUPOBATH XUMHUECKUE PEAKIUY;

ITP6 07. chopMupOBaHHOCTH YMEHHIA
MPOBONTH PacUeThl 10 XUMUIECKUM (POpMYyIIaM
1 YPaBHEHUSIM XUMUYECKUX PEaKLU ¢
MCIIOJIb30BaHNEM (DU3HUYCCKUX BEIIMIHH,
XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHUE 3HAHUS )1 IPUHATHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYAIIUSIX,




CBA3AaHHLIX C BCHICCTBAMU U UX ITPUMCHCHHUCM.

OK 02.
Hcnonb3oBath
COBPEMEHHBIE CPENICTBA
MOKCKA, aHaJInu3a U
HMHTEPIPETAINH
nH(popMaluu U
nH(pOPMAaLIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 33124
npo¢ecCuoHATBHOM
JeATETbHOCTH

JInyHOCTHBIE pe3yJbTAaThl B YacTH 1EHHOCTH HAYYHOIO
NMO3HAHMS:
— c(hopMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Da3BUTUSI HAayKd H OOIIECTBEHHOMN
MPAKTUKH, OCHOBAaHHOTO HA JTUAJIOre KYJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

— COBEpILECHCTBOBAaHUE SI3bIKOBOM M YHUTATENIbCKOM KYJbTYpbl Kak
CpE/ICTBa B3aMMOICHCTBHSI MEXTY JIFOABMU U TIO3HAHUS MUPA;

— OCO3HaHWE IICHHOCTH HAYYHOW JI€ATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh MPOEKTHYIO U MCCIEIOBATEIBCKYIO JEATENbHOCTh
WHAMBHUIYAJIbHO U B TPYIIIIE.

MeTtanpeamMerHbie pe3yJbTaThI o0yueHusi:
OBJlaleHHe YHMBEpPCAJIbHBIMH Y4YeOHBIMH TMO3HABATEJIbLHBIMHU
JNeHCTBUSAIMU:

B) pabora ¢ ungopmaumeii:

— BIAJeTh HaBbIKAMHU TMOJY4YeHHS HHPOpPMAIMH U3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIBHO OCYHMICCTBJIATH IMOWUCK, aHAJIUS,
CHUCTEeMATH3alMI0 M HMHTEPHpPETAlUi0 HHGOPMALUK Pa3IMYHBIX
BUIOB U (pOpM IIpeCTaBICHHUS;

— CoO34aBaTh TCKCTHI B PAa3JIMYHBIX (’popMaTax C YUCTOM Ha3HAUYCHUA
uHbOpMallMl M 1EJeBOW ayAuTOpUH, BBIOUpPAs ONTHUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTU3allNu;

— OHOCHUBATH JOCTOBCPHOCTL, JICTUTUMHOCTD HH(i)OpMaHI/II/I, (S
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHUECKUM HOPMaM;

BJIaZACTh HABbIKAMU pacCliO3HaBaHHWA U 3alIUThI I/IH(l)OpMaHI/II/I,

MH(OPMAIIMOHHON 6E€30MMaCHOCTH TUYHOCTH.

JucuunjnHapHbie (mpeaMeTHbIE)
pe3yJbTaThl:

IIP6 06. BiIageHWe OCHOBHBIMH METOIAMU
HAy4YHOTO TO3HAHUS BEIIECTB M XHUMHUYECKHUX
SIBJICHUI (mabmronenue, U3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHUE);

P66  07. chopMupoBaHHOCTH  YMEHHI
MIPOBOJIUTH PACUYETHI IO XUMUUYECKUM (hopMyJiaM
U ypaBHEHUSM XHMHYECKUX peaKkmuii ¢
HCIOJIb30BaHUEM (bU3mIeCcKux BCJINYHH,
XapaKTepU3yIOIINX BELIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bema
(HOpMallbHBIE yCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS ISl IPUHATUS PEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
IMIP6  08. chopMupOBaHHOCTb  yMEHMMH
IUIAHUPOBATh M BBIMOJHATh  XMUMHUYECKUN
OKCIEPUMEHT  (TIPEeBpAIlIEHUs]  OPraHUYECKHUX
BEIIECTB MPU HATrPEBaHHUH, MOJYyUYEHUE STUIICHA
U W3YYEHHE €ro CBOMCTB, KaueCTBEHHbIC
peaKkiuu Ha albJerujbl, KpaxMmal, YKCYCHYIO
KHCJIOTY; ICHaTypalus OeJIKOB IIPU HarpeBaHUH,
[[BETHBIE pEaKIUU OEIKOB; MPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, OIpEeNeNiATh Cpeay BOIHBIX
pPacTBOPOB, KAaUeCTBEHHbIE pEaKlUu Ha CyIb(aT-
, KapOOHaT- U XJOpUA-aHUOHBI, HAa KATHOH
aMMOHHS;, pelllaTh dKCIEPUMEHTANbHbBIE 33/1a4u
no temam "Meramnel" u "Hemeramisl") B
COOTBETCTBHUH c MpaBUJIaMHU TEXHHUKHU
0€30IacHOCTH MPH O0OPAIICHUH C BEUIECTBAMHU U




71a00paTOPHBIM 00OPYJIOBAHUEM; MPEICTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B
dopme 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuit u GOpMyIHPOBATh BHIBOABI HA OCHOBE
3THX PE3YJIbTaTOB;

I1P6 09. chopMupoBaHHOCTH YMEHHSI
aHAJTM3UPOBATh XUMUYECKYI0 HHPOPMAILIUIO,
MOJTy4aeMy0 U3 Pa3HbIX HICTOYHHUKOB (CPEJICTB
MaccoBoii nHpopMaluu, cetb UHTEepHET U

JPyTHeE).

OK 04.

D¢ dexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

JIMYHOCTHBIE Pe3yJIbTATHI B YACTH IPAKAAHCKOI0 BOCIIMTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax
TPaXKIAHCKOTO OOIIECTBA;

— yMEHHE B3aMMOJIEUCTBOBATh C COLUAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s :

OBaanenue YHHMBEPCAJIbHbIMH

AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

— TIOHUMaTh W HCIOJh30BATh
WHANBUIYATbHON paboOTHI;

— TPUHUMATh LEIU COBMECTHOM NESITEeIbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH
JIEUCTBUM, PACIpPENETATh POJIM C YYETOM MHEHHH YYaCTHUKOB
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOI paboTHI;

— KOOPAMHUPOBATH U BBINOIHATH PabOTy B YCIOBHUSIX PEAIBHOTO,
BUPTYJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— OCYIIECTBIISATH  TMO3UTHUBHOE CTPATETMYECKOE TOBEICHHE B
pa3IMYHBIX CUTYyalMsIX, MPOSBIATH TBOPYECTBO U BOOOpa)KeHHE,
OBITh UHUIIMATHUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiITHBHBIMU J1€HCTBUAMM:

r) IpUHATHE Ce0sl U IPYTUX JIIOei:

— TpPUHUMATh MOTHBBI M apryMEHTBhI OPYTUX JIIOJIEH TPH aHaIn3e

KOMMYHUKATUBHBIMUA

MPEUMYIIIECTBA KOMAHJIHOW U

JAucuunjnHapHbie
pe3yJabTaThl:

I1P6 08. chopMupoBaHHOCTH YMEHHIA
IUTAHUPOBATH U BHITIOTHATH XUMUYECKUI
AKCTIEPUMEHT (IIPEBPAICHUST OPTAaHUIECKUX
BEILIECTB [IPY HArpEeBaHUH, MOJYyUYECHHUE STUIIEHA
1 U3Y4YEHHUE €r0 CBOMCTB, KAUECTBEHHBIC
peakiuu Ha ambAeTUIbl, KpaxMa, YKCYCHYIO
KHCJIOTY; IeHaTypalusi OEJIKOB MpU HarpeBaHUU,
[[BETHBIEC PEaKIIUU OEJIKOB; MIPOBOJIUThH PEAKIINH
MOHHOTO 00MEHa, ONPeIeATh CPey BOIHBIX
pacTBOPOB, KaUeCTBEHHBIEC PEAKIIUH Ha CyNb(pat-
, kapOOHAaT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHS;, pelIaTh HKCIIEPUMEHTaIbHbIE 3a]]a41
o temam "Metamns" u "Hemetanns") B
COOTBETCTBHUH C MPABUIAMH TEXHUKHU
0e30macHOCTH IPpU OOPAIICHUH C BEUIECTBAMU H
1ab0paToOpHBIM 000PYI0BaHUEM; IPEACTABIATh
pe3yIabTaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJIbTATOB.

(mpeamMeTHbIe)




PE3yIbTaTOB AEATEIBHOCTH;
IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOAEH Ha OIIUOKH;

Pa3BHUBAThH CIIOCOOHOCTH ITIOHUMATh MHUDP C IO3UIHHU APYI'Oro 4CJIOBCKA.

OK 07.

ConelicTBOBaThH
COXPaHCHHUIO
OKpYKaroIlel cpeibl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
HU3MCHCHUMU KInMarta,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

JIMYHOCTHDBIE pPe3yJdbTaThbl B YACTU 3KOJOTHYIECKOIo0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJOIMUECKOM  KYJBTYphl, TOHHUMaHUE
BIMSHUS COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE
OPUPOJHOM M COIMAIBHOM cpeabl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJOrMYECKUX Ipoliem;

IUTAHUPOBAHME U OCYILECTBICHHUE IEHCTBUI B OKPYIKAIOLIEN Cpele
Ha OCHOBE 3HAHUS IIeJIel YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HETIPUSITUE IEHUCTBUHN, MPUHOCSIIUX BpPEl OKPYKarolei
cpene;

JAucuunianHapHbie (mpeamMeTHbIe)
pe3yJbTaThl:

I1P6 01. chopmMHupOBaHHOCT MPEACTABICHUM: O
XUMHUUYECKON COCTaBJISIOLLIEH

€CTECTBEHHOHAy4YHOW KapTHHBI MHpa, pPOJIHU
XUMUU B T[I03HAaHUU SBJICHHW IPUPOIBI, B
(GOpMUPOBAHUM  MBIUUIEHUS U KYJbTYpbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHOW I'pPaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHHUs] TNPaKTUYECKUX

5 (heKTUBHO 1eHCTBOBATD | _ yyenme mpOrHO3MPOBATH  HEGNATONPHATHBIE OKOJOrWueckue | 3341 M OKOJNOTMYECKH  0GOCHOBAHHOIO
B UPE3BHITANHBIX TOCIIE/ICTBHS IPEANPUHAMAEMbIX JICHCTBHIl, MpenoTBpamars nx; | OTHOIIEHHSA K CBOEMY 310POBBIO M MPHPOIHOH
CUTyalHsix —  paclIupeHue ONbITa NesATeNbHOCTH skonoruyeckoii | CPCAC; 5
HATIPABIEHHOCTH. I1P6 10. chopmupoBaHHOCTH YMEHUN
MeranpeaMeTHbIe Pe3yibTaThl 00y4eHHs: COOITIO/IATE MPaBHIIa SKOIOrHIECKH
OBjajeHne YHHMBEPCAJILHLIMH Y4eOHBLIMH T03HABATEILHBLIMH uenecoofzpamoro TIOBETICHUA B OBITY 1
T — TPY/0BOji ICATEILHOCTH B IIEIAX COXPAHCHUA
2) paGora ¢ HHpOpMANMeii: CBOCTO 3710pOBLA 1 OKPYKAIOMEi MPUPOHOi
HCIIOJIB30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX CPC/bL, YHHUTBIBATL ONACHOCTE BO3NCUCTBIA Ha
TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX 1 KUBBIC OPraHU3MbI OTPE/ICTICHHBIX BEIIECTB,
OpraHM3aIMOHHBIX 33144 C COONMIOIeHneM TpeboBanuii spronomuky, | TOHAMAT CMBICT HOKA3ATCIA MPCACIPHON
TEXHUKH 6E30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHs, IPABOBLIX n | AOIYCTUMON KOHICHTPALIMH.
STHYECKUX HOPM, HOPM MH()OPMAIIMOHHOM 6E€30IaCHOCTH.
K 1.1. JIP 09. 'oTOBHOCTB ¥ CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE ITP6 1 ChopmupoBaHHOCTH MPEICTABICHUN O

Ocy1ecTBisTh cady-
MPUEMKY CHIPBS U
PacxXoIHBIX MaTEPUAIOB
IS TIPOM3BO/ICTBA
MPOAYKTOB IMUTAHUS U3
MSICHOTO CBIPBS.

camM000pa3oBaHuIO, Ha MPOTSHKEHUH BCEH JKU3HM, CO3HATEIBHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEITHOM
npodeccoHaATBEHON U 0OIIECTBEHHON ACSITELHOCTH.

JIP 13. Oco3HaHHBIN BEIOOP Oyayiiei mpodeccuu U BOZMOXHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIEHUE K
npoeCCHOHATLHOMN EATEIIEHOCTH KaK BO3MOXXHOCTH YUaCTHS B
pEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX,

MeCTE XMMUU B COBPEMEHHON HAYYHON KapTUHE
MUPA; IOHUMaHUE POJIU XHUMHUU B
(dbopMHpOBaHUH KPyro3opa 1 (yHKIIMOHATEHON
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pELICHUS
IIPAKTUYECKUX 3a7ay;

[1P6 3 Biamenne OCHOBHBIMY METOIaMHU
HAY4YHOT'O MMO3HAHUs, UCIOJIb3YEMBIMU B XUMHH:




00IIEeHAIIMOHAIBHBIX TTPOOJIEM.

MP 03. Bmamenue HaBbIKaMH  TIO3HABaTEIbHOH,  y4eOHO-
HCCIEAOBATEIbCKOM UM MPOEKTHOM  JIESTENIbHOCTH,  HaBbIKAMHU
paspenieHus po0Jem; CHOCOOHOCTD H TOTOBHOCTD K

CaMOCTOSITEJIBHOMY IIOUCKY METOJOB pPEUICHUS NPAKTUYECKUX 3a]ad,
IIPUMEHEHMIO Pa3JIMYHBIX METOJOB IMO3HAHMS.B CO3/IJaHMHM HOBOM 0a3bl
MaTepUAIbHOW  KYJBTYpBl, B PEUICHUH TJO00AIBHBIX  MpoOiieM
YCTOWYMBOT'O Pa3BUTHs YEIIOBEYECTBA

HaOJI0IeHNEe, OMCaHNe, U3MEPEHUE,
AKCIIEPUMEHT; YMEHHUE 00paldaThIBaTh,
OOBSICHATB PE3yJIbTAThl IIPOBEICHHBIX OIBITOB U
JIeN1aTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh
MPUMEHSATh METO/IbI TIO3HAHUS MPH PEILICHUH
MPAKTUYECKUX 3a71a4;

I[IP6 5 Buagenue 1paBWwiIaMH  TEXHUKHU
0€30MacCHOCTH MPU UCIOJIB30BAHUN XUMHUECKHUX
BEIIECTB;

IIK 2.1. Opranu3oBsiBaTh
BXOJIHOW KOHTPOJIb
KauecTBa U 0€30MacCHOCTH
MSICHOTO CBhIpbsI U
BCIIOMOT'aTeIbHBIX
KOMITOHEHTOB,
YIaKOBOYHBIX
MaTepuasos,
MIPOU3BOACTBEHHBIIN
KOHTPOJIb
noryhadpuKaToB,
napameTpoB
TEXHOJIOTUYECKHUX
MIPOLIECCOB ¥ KOHTPOJIb
KayecTBa FTOTOBOM
MPOAYKIMU U3 MACHOTO

JIP 09. I'0TOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
camMo00pa30BaHUIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHLHOE
OTHOIIICHHE K HENPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
po¢eCCHOHANBHON U 00IIECTBEHHOM IEATETLHOCTH.

JIP 13. Oco3nanHbIi BbIOOp Oyay1iel mpodeccuu 1 BO3MOKHOCTEH
peanu3aii COOCTBEHHBIX JKU3HEHHBIX TUTAHOB; OTHOIICHUE K
npo¢eCCUOHATBHOMN IEATEIIbHOCTH KaK BO3MOXXHOCTH y4acTHs B
peIIeHIH JTHYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
o0IIeHaIMOHATBHBIX TTPOOJIEM.

MP 01. YMeHne caMOCTOSITENIBHO ONIPENETATh e A€ATEIbHOCTU U
COCTaBJISTH TUIAHBI JIEITEIILHOCTH; CAMOCTOSTEIFHO OCYIIECTBIISTD,
KOHTPOJMPOBATH U KOPPEKTUPOBATH AEATEIBHOCTH; UCIOIB30BATh BCE
BO3MOJKHBIE PECYPCHI IS IOCTHIKEHUS TOCTaBICHHBIX LIEJIeH 1
peanu3aiyy IIaHOB e TEITLHOCTH; BEIOUPATh YCIICIIHbIE CTPATETHH B
Pa3IUYHBIX CUTYalUsIX

ITP6 1 ChopmMHupOBaHHOCTH NPEACTABICHUN O
MECTE XMMHUHU B COBPEMEHHON HAYYHON KapTUHE
MUpa; IOHUMaHUE POJIM XUMUU B
(bopMHPOBaHUU KPYro30pa U PyHKIIMOHATbHON
IPaMOTHOCTH 4€JIOBEKA IS PEILICHUS
MIPAaKTHUYECKUX 3a/1a4;

[1P6 3 BrnageHne OCHOBHBIMUA METOLAMU
Hay4HOTO ITO3HAHMS, UCIIOJb3YEMBIMHA B XUMHUH:
HaOJI0IeHue, ONMCaHue, U3MEPEHUeE,
HKCIIEPUMEHT; yMeHUe 00padaThIBaTh,
OOBSICHATB PE3yJIbTaThl IPOBEJICHHBIX OIBITOB U
JIeNIaTh BBIBOJIbI; TOTOBHOCTh U CLIOCOOHOCTh
IIPUMEHATHh METO/IbI IO3HAHUS IIPY PELLICHNN
MIPAaKTHUYECKUX 3a/1a4;

ITP6 5 Bnagenue npaBuiIaMu TEXHUKH
0€30MacHOCTH MPU UCTIONBb30BAaHUHN XUMHYECKUX

CBIPBSL. BEIIECTB;
IIK 2.3. JIP 09. 'oTOBHOCTB ¥ CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE ITP6 1 ChopmupoBaHHOCTH MPEICTABICHUN O
caM0o00pa30BaHUIO, HA MIPOTSHKEHUN BCEH KU3HH; CO3HATEIHLHOE MECTe XMMHUHU B COBPEMEHHON Hay4YHOU KapTHHE
Tpoussonuts OTHOIIIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON | MHpa; IOHUMaHUE POJIM XUMHH B
11abopaTopHie npodeccCuOHaTBHON 1 00IIECTBEHHON EATEIbHOCTH. (dbopMHpOBaHUU KPyro3opa 1 (yHKIIMOHATIEHON
gg;gf{:g;ng; Ka9ectBa | j1p 13. Oco3HaHHBIH BBIOOp Oyaymien mpodeccur U BOZMOXKHOCTEH rPaMOTHOCTH YeJIOBEKA JJI PEIICHUS

noy¢habpuKaToB u
TOTOBBIX IPOJIYKTOB B

peanu3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIIEHUE K
npodeccnoHaNbHOM eATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B

MPaKTUYECKUX 3a/1a4;
[1P6 3 Biamenne OCHOBHBIMY METOIaMHU




Mpo1iecce MPOU3BOJICTBA
MPOAYKIIMU U3 MACHOTO
CBIPBSL.

PEIICHNUN JIMYHBIX, O0IIECTBEHHBIX, TOCYJaPCTBEHHBIX,
oO0IeHaMOHATBHBIX TTPOOIIEM.

MP 03. Bnanenue HaBbIKaMH IIO3HABATEIBbHOM, yueOHO-
HCCIIEIOBATEeNIbCKON U MPOEKTHOU JesITeIbHOCTH, HAaBBIKAMU
paspereHus mpoodiieM; CHOCOOHOCTh 1 TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITOMCKY METOJIOB pPEUICHHsI MPAKTUYECKUX 3a/1a4,
MPUMEHEHHIO PA3JINYHBIX METOAOB MIO3HAHUS.B CO3aHUU HOBOM 0Oa3bl
MaTepUaIbHON KyJIbTYpPBI, B pEUICHUH INI00AIbHBIX TPOoOiieM
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA

HAYYHOTO MMO3HAHUS, UCTIOIh3yEMBbIMU B XHUMHH:
HaOJII0/ICHUE, OTIHCaHUEe, U3MEPEHUE,
IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSICHATH PE3yJIbTAThI IIPOBEICHHBIX OIBITOB U
JIeNIaTh BBIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTh
MPUMEHSATh METO/IbI TIO3HAHUS MPH PEIICHUH
MPAKTUYECKHX 3a7a4;

ITP6 6 ChopmupoBaHHOCTH COOCTBEHHOM
MO3UIUH 110 OTHOIICHUIO K XUMUYECKOU
WH(OPMAIINH, TTOJTy9aeMOU U3 pa3HbIX
HMCTOYHUKOB




2. CTPYKTYPA U COJAEP) KAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM AUCHMINIMHBI U BHABI y4eOHOH PadoThI

Buj yyeOHOM padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHUILTHHBI 110

B T.Y.

OcHoOBHOE coepkaHue 88

BT. 4.:

TEOPETUICCKOS 00YUCHHE 32
MPAKTUYECKUE 3aHITUSA 20
JabopaTOpHBIC 3aHATHS 28
KOHTPOJIbHBIE pa0OThI 8
IIpodeccuoHATLHO-OPUEHTHPOBAHHOE COJEPKAHUE 22
(conep:kaHue MPUKJIATHOTO MOILYJIA)

TEOPETUYECKOE 00yUEHHE 8
MPAKTUYECKUE 3aHATUS 2
1a00paTOpHBIC 3aHATHS 12
CamocrosiTeibHas padoTa

Wrorosas arrecranus B popme auddepeHnpoBaHHOr0 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKuil MJIaH U COleP:KaHMe YUEOHOM TUCHMIIIMHBI XMMUSA

HanmeHoBaHue Coaepixanue yueOHOro Matepuasa (0CHOBHOE H IPO()eCCHOHATBHO OPMEHTHPOBAaHHOE), O6bem | @opmupyemble
pa3sjesioB M TeM JadopaTopHbie U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOTYJIb 4acoB KOMIIETeHI[UH
1 2 3 4
OcHOBHOE cojiep:KaHue 88
Pasnen 1. TeopeTuuyeckue 0OCHOBBI XUMHUH 34
Tema 1.1. OCcHOBHOE cojiep;KaHue 2 OK 01
OCHOBHBIE Teopernueckoe o0yueHue 2
XMUMUYECKUE NOHATUSA | XuMHYECKUH 1eMeHT. ATOM. SI1po aroma, H30TOMBL. DIEKTpOHHAS 000J109Ka. DHEPreTHIECKHE YPOBHH, 11Oy POBHH. 2
U 3aKOHBI, CTPOCHUE AToMmHBIe opOHTany, s-, p-, d- anemeHTbl. OCOOEHHOCTH pacHpeiesieHHs 3JICKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB
4TOMOB XUMHYECKHUX MIEPBBIX YETHIPEX NEPHOIOB. DIIEKTPOHHAs KOH(Urypanus aroMoB. OCHOBHBIE XHMHUECKHE 3aKOHBI.
JIIEMEHTOB
Tema 1.2. OcHOBHOE cojiep:KaHne 2 OK 01
TepuoxuuecKuit Teopernueckoe ofyueHne 2 OK 02
3aKOH U Iepuoanyeckas cMcTeMa XUMUUYECKHX d1emenToB JI. . Mengeneesa. ®usnueckuii cmbicn [lepuogudeckoro 3akona JI.1. 2 MK 1.1
[Tepronnyeckast MeHzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX MU IIPOCTHIX U CIIOKHBIX BEIECTB MK 2.1
CHUCTEMA XMMHYCCKUX B COOTBETCTBUU C MOJOKEHUEM XUMHUUECKOT0 371eMeHTa B Ilepuoanueckoii cucreMe. MUpOBO33pEHUECKOE U HAYUHOE 3HAUCHHE
snemenToB JI. W. Ilepuonuueckoro 3akoHa J[.J1. Menneneena. I[Ipornoss! J[.1. MenneneeBa. OTKpPBITHE HOBBIX XUMHUYECKHX 3IEMEHTOB.
MeniernieeBa, ux CBsi3b | PenieHue NPakTUKO-OPHEHTUPOBAHHBIX TEOPETHUECKHX 3aJaHUM HA XapAKTEPU3AHMIO0 XUMUIECKUX JIEMEHTOR
C COBpPEMEHHOU «Meramueckue / HeMeTaTYeCKUe CBOIMCTBA, 3JIEKTPOOTPUIIATEIBHOCTD M CPOICTBO K 3JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B
TEOpUEH CTpOeHHUS COOTBETCTBHUE C UX JJIEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHUEM B IIEPUOJIUYECKON CUCTEME XUMUYECKUX 1eMeHTOB J[. 1.
aTOMOB MemnneneeBay.
Tema 1.3. OcHOBHOE cojiep:KaHue 2 OK 01
Crpoenue BemectBa 1 | [lpakTHYecKHe 3aHATHS 2
NPUPOJIA XUMHUUECKOH | CTpoeHHe BEIECTBA. XUMHUYECKAs CBSI3b. BUIBI XAMUYECKOH CBA3U (KOBAIEHTHAS HEMONSPHAS U MOJISAPHAs, HOHHAS, 2
cBA3H. MHoOrooOpasne | mertammueckas). MexaHu3Mbl 00pa30BaHUs KOBATEHTHON XMMUYIECKOH CBA3M (OOMEHHBIN M JOHOPHO-AKIIENTOPHBIIA).
BEIICCTB Bonopoanas cBs3b. BaneHTHOCTB. D€KTpoOTpHIAaTENHHOCT. CTETIEHh OKUCIEHHS. VIOHbBI: KATHOHBI U AaHUOHBI.
JleMoHCTpanust MoJielieil KpUCTAUNTMUECKUX PELIETOK: HOHHOM (XJIOPH]] HATPHsI), AaTOMHOM (rpaduT U anMas), MOJIEKYJISIPHOM
(yriekucislii ra3, noJ), MeTAJUTMUECKOl (HaTpuii, Marauii, Mens). Perenue npakTHdeckux 3alaHuii Ha COCTaBIICHHE
ANEKTPOHHO-TpaduIeckux Gopmyn saemMeHToB 1—4 mepuooB.
Tema 1.4. OCcHOBHOE cojlep;KaHue 4 OK 01
Knaccuduxanus, TeopeTnueckoe ofyuenue 2 OK 02
1 HOMCHKJIATypa Knaccudukanms Heopranmdecknx BemecTs. HoMeHKIIaTypa HEOPraHM4eCKUX BEIIECTB (OKCH/IBI, THAPOKCHIbI, KHCIIOTHI, COJIH). 2
HEOpPraHM4CCKux BemiectBa MONEKYISIPHOTO M HEMOJICKYJILIPHOTO CTPOCHUS. ATperaTHble COCTOSHIS BemiecTBa. Kpucranmudeckne u aMopgHbIe
BCIICCTB BEIIIECTBA. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTBA. THITbl KPUCTAIIIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAs!, HOHHAs,
MeTajuIyecKkas). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PelIéTKH
IIpakTHyeckune 3aHATHS 2
Pemenue npakTuueckux 3aJaHuii o KiaccuuKanuy, HOMEHKIAType U XUMUYECKUM (hOpMyJiaM HEOPraHHYECKHUX BEILECTB 2
Pa3IMYHBIX KI1accoB (yrapHblid Ia3, yIieKUCIIbIid ra3, aMMHaK, ralieHasl U3BecTb, HeramieHas U3BeCThb, MUTheBast COAa U JAPYTHX):
Ha3BaHUA BemecTB o MexxayHapoauoi (MIOITAK) i TpuBHam-HONH HOMEHKIIATYPE U COCTaBIICHHE (POPMYITB XUMHYECKIX
BEIIIECTB, ONpe/elIeHHE TPUHAUICKHOCTH K Kiaccy. [Tonck nHbopManuu no Ha3BaHUsAM, UIECHTU(PHUKATOPAM, CTPYKTYPHBIM
¢dopmynam. AHaIIU3 XUMAYECKOW HH(OPMAIMH, ITOJy4aeMOi U3 pa3HbIX HICTOYHHUKOB (CPEJICTB MaccoBOH MH(OPMALIUH, CETh
WHTepHEeT U ApyrHe)
Tewma 1.5. Tunsr OcHOBHOE cojiep:KaHne 6 OK 01




XUMHYECKUX
peakiuit

Teopernueckoe 00yueHHe

Xummueckas peakpst. Kimaccupukanust v THITBI XUMHYECKUX PEakIiii B HEOPraHMYECKOH M OPraHWIeCKOi XMMHN. 3aKOHBI
COXpaHEHHsI MaCChl BEIIECTBA, COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMUYECKUX peakiusix. OKHUCITUTENbHO-
BOCCTaHOBHTEIIEHBIC PEaKIUH (YpaBHCHUS OKHCIICHUSA-BOCCTAHOBIICHUS, CTCTICHb OKHCIICHUS, OKHACIIUTENh M BOCCTAHOBHUTEIb,
MIPOIIECCHI OKUCIICHHUS U BOCCTAHOBIICHUS, BaYKHEHIIINE OKUCIUTENN M BOCCTAHOBHUTENH, METO]T JICKTPOHHOTO OanaHca,
AJIEKTPOJIN3 PACTBOPOB M PACILIABOB BEUIECTB, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH B PUPOJIE, MTPOU3BOJICTBEHHBIX
IpoIeccax M )KU3HEACATEIEHOCTH OPraHi3MOB)

IIpakTHYecKUEe 3aHATHUS

CocTraBneHre YpaBHEHUH pEaKIiii COSIIHEHU, Pa3IOKEHIs, 3aMeIIeHus], OOMeHa. Y paBHEHUS peaKLuii TOPeHHs, HOHHOTO
0o0MeHa, OKHCIIEHHUS-BOCCTaHOBJIEHHS. PacyeT KolIn4ecTBEeHHBIX XapaKTEePUCTHK NCXOJHBIX BELIECTB U MPOAYKTOB PEAKIIUH.
Pacuer KOIMYEeCTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEaKIMU COCIMHEHHMS, €CJIN OTHO U3 BEIIECTB JaHO B M30BITKE H/UITH
COJEPKUT IpuMecH. PacueT MaccoBoit i 00bEMHOM JOJIM BBIXOJA MPOAYKTa PEAKIIUH COSANHEHHUS OT TEOPETUIECKH
BO3MOXKHOTO. PacueT 00beMHBIX OTHOLIEHUI Ta30B. Pacyer Macchl (00beM, KOJMYECTBO BEIECTBA) MIPOAYKTA PEAKIUHU, €CITH
OJTHO M3 BEIIECTB JIaHO B BUJE PAacTBOpaA C ONPEIEIICHHOW MacCOBOM /10JIel PACTBOPEHHOTO BEUIECTRA.

YpaBHEHUS OKHCICHUSI-BOCCTaHOBIEHUS. CTeneHb okucneHus. OKUCINTETb U BOCCTAaHOBUTENb. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH B IPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U KU3HEACSITEIBHOCTH OPTaHU3MOB.

JlabopaTopHble 3aHATUS

JlabopaTopnas pabota «Peakiuu HOHHOTO 0OMeHay. COCTaBICHUE PEaKIUi HOHHOTO 0OMEHA ITyTeM COCTABJCHHS UX MOJIHBIX U
COKpaIlleHHBIX HOHHBIX YpaBHEHUH.

OK 02

Tema 1.6.
CkopocTh

XHUMHUYCCKHUX peaKqu/'I.

XHAMHYECKOe
paBHOBecCHUE

OcHOBHOE CoACpKaHUuEe

TeopeaneCKoe oﬁyqe}me

CKOpPOCTh peaKiluy, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: IPUPOJIBI PEATHPYIONINX BEIICCTB, KOHIICHTPAIIUH
pearupyromux BeMecTB, TEMIEpaTyphl U IUIOIMAAN PEaKIIHOHHOW TOBEPXHOCTH. TermoBbie 3 (eKTH XUMUICSCKAX PEaKIIN:
9K30- U SHI0TEpMHUYECKUe peakiur. OOpaTuMble peakinu. XUMHUECKoe paBHOBecHe. DaKTOPbI, BIUSIOIIAE Ha COCTOSIHUE
XUMHYECKOTO paBHOBECHS (KOHIICHTPAIUS pearcHTOB WK MPOYKTOB PEaKIy, JaBicHue, Temueparypa). [Ipunun Jle
laTenpe

HpaKTPl'—[eCKl/le 3aHATHUSA

Pelenne npakTUKO-OpUEHTUPOBAHHBIX 3a/IlaHUI Ha aHAU3 (aKTOPOB, BIMSIONINX HA U3MEHEHHE CKOPOCTH XUMHUECKO
peaknuy. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peaknuy OT IPUCYTCTBHS KaTaIN3aTOpa Ha IPUMEPE Pa3IoKeHHUS IIEPOKCHIA
BOJIOPOZA C OMOIIIBIO AMOKCH/Ia MapraHlla U KaTanasbl. PelreHne npakTHKO-OpHEHTHPOBAHHBIX 3aJaHUI Ha IPUMEHEHNE
npuHnuna Jle-1llaTenbe st HAXOXKACHHS HANIPABJICHHS CMEIICHHS PABHOBECHSI XUMUYECKOW peakiny U aHan3 pakTopos,
BIMSIIOIIUX HA CMEIIEHUE XMMUYECKOTO pPABHOBECHSI.

JlabopaTopHbie 3aHATHUS

Jlaboparopnas pabora «OnpeesieHne 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHLIEHTPALMH PEAarupyOIUX BEIIECTB).
HccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAKITUK OT KOHIICHTpaluu. OnpeiesicHre KOHCTAHTBI CKOPOCTU PEaKIuK rpad)uaecKuM
METOJIOM.

NN

JlaGoparopHas padora «OrmpezesieHue 3aBHCHMOCTH CKOPOCTH PEaKIUK OT TeMIepaTypel». MccaenoBanue 3aBUCHMOCTH
CKOPOCTH PEaKIiK OT TeMIIEepaTyphl. PacueT sHEpruu aKTHBALIMK PEaKIIHU

JlabopaTopras pabota «/3yucHre BIHSIHUS pa3IHYHBIX ()aKTOPOB HA CMEMICHUE XUMHYCCKOTO PAaBHOBECHS.
HccnenoBanue BIUSHUS U3MEHEHHS KOHLIEHTPALMY BELIECTB, PEAKLIMU CPEbl U TEMIEPATYPhl HA CMEIIEHUE XUMHYECKOTO
paBHoBecusi. CpaBHEHHE MOJYUYCHHBIX PE3YIbTATOB C TEOPETHUECKH MTPOTHO3UPYEMBIMU Ha ocHoBe mpuHImMna Jle [llaTense.

Tema 1.7.
PactBopsl, Teopus
3JIEKTPOJIUTHUECKOM
JIUCCOLIMAIINY U
HMOHHBI 0OMEH

OcHOBHOE cojJiep:KaHue

Teopernueckoe o0yyeHue

PactBopbl. Busibl pacTBOpoB 10 coepKaHUIO pacCTBOPEHHOTO BellecTBa. PactBopumocTs. [IoHATHE O AUCTIEPCHBIX CUCTEMAX.
HcruHHbIEe ¥ KOJIOUIHbIE pacTBOpBI. MaccoBas foiis BelecTBa B pactBope. IlonsaTue o BogopoaHoM noka3zarene (pH)
pacTBopa. DneKTponuTHYecKas aucconnanys. CHiibHbIe U cia0ble SIEKTPOJIUTEL, HEAJICKTPOINUTHI. Peakiinu HOHHOTO 0OMeHa.

NN

JlabopaTopHbie 3aHATHUS

OK 01
OK 02
OK 04
OK 07
K 1.1
IK 2.1




JlabopaTopras pabota «IIpuUroToBIEHHE PACTBOPOBY.

[IpuroToBieHue pacTBOPOB 33JJaHHONH MACCOBOH JI0JIEH PaCTBOPEHHOT'O BEIIECTBA, MPOBEICHUE pEeaKIIMi HOHHOTO OOMEHa,
OIIpeJIeNICHNE CPEeibl PACTBOPOB BEIIECTB C TOMOLIbIO YHUBEPCAIBHOTO HHAMKATOPA (KHUCIIas, HEHTpanbHasi, IeJI0YHas ).
3amaHust HAa COCTaBIICHHE MOHHBIX peaknuii. Perenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha PaCTBOPHL,
HCHOJIb3yeMbIE B OBITOBOM M TPOM3BOICTBEHHOM JESITEIHPHOCTH YEJIOBEKa

JlabopaTopnas pabota «Peakiuu ruaposinsay. MccnenoBanue cpeibl pacTBOPOB CoJicH, 00pa30BaHHBIX CHIIBHBIMU U CITA0BIMHU
MPOTOJIMTAMH, U MX PEAKIIHIA C pACTBOPAMHU IIEJIOYU M KapOoHata Hatpus. CocTaBICHUE PEaKIid THAPOIIN3a COCH.

JlaboparopHas pabota «lccrnenoBaHue AUCIEPCHBIX CHCTEM.

Crpoenue u pakTopbl yCTOWYMBOCTH AUCHEPCHBIX cucTeM. CTpoeHne MULeIuIbl. PaccenBaHue cBeTa npu MpOoXOoKACHUN
CBETOBOTO ITy4yKa Yepe3 ONTHYECKH HEOTHOPOIHYIO cpeny (3¢ dexra Tunnans). [IpuroTosienue u n3ydyeHue CBOUCTB
JUCIIEPCHBIX CHCTEM Pa3HBIX BUJOB: CYCHEH3HH, IMYJIBCUH, KOIIOUAHOrO pacTBopa. CpaBHEHHE CBONCTB HCTUHHBIX U
KOJIJIOWIHBIX PACTBOPOB, BBISIBICHNE OCHOBHBIX Pa3IMYUil MEXTy HUMU

KonTtponsnas
padora 1

CTpoeHne BelIeCTBA M XUMHYECCKHE PeAKINH.

Paznen 2.

Heopraﬂuqecxaﬂ XUMMUSA

Tema 2.1. dusuko-
XHUMHYECKUE
CBOMCTBA
HEOpraHUYeCKHUX
BEIICCTB

OcHoBHOE COACPIKAHMUC

Teopernueckoe o0yueHue

Mertamnet. [Tonoxenne MetamioB B [leproamaeckoi ciucTeMe XUMHYSCKIX 371eMeHTOB. OCOOCHHOCTH CTPOCHHS AIIEKTPOHHBIX
obomouek atoMoB MeTautoB. Obmue pru3ndeckne CBONCTBa MeTaIUIOB. CIIaBBI METAJUIOB. DICKTPOXUMHUYESCKIH PSIIT
HATIPSOKCHAN METAIOB. XMMHUYECKHE CBOWCTBA BAXKHEHIITIX METAILIOB (HATPHUH, KATUH, KaabIIi, MATHUN, aTFOMUHHMN, [IUHK,
XpOM, JKeJle30, MeJlb) B UX coeauHeHnid. O0mue cnocoObl monydeHusi MeTauioB. [IpuMeHeHHe METAJUIOB B OBITY M TEXHHKE

| N
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Hewmeramner. [Tonoxxenne HemetamuioB B [leproangeckoii cucteme xumudeckux nmeMeHToB [ M. MenneneeBa u ocoOeHHOCTH
CTpoeHUst aTOMOB. DU3HYECKIe CBOWCTBA HEMETAIUIOB. AJUIOTPOIIHS HEMETAJUIOB (Ha pUMeEpe KUCIopoaa, cephl, hocdopa u
yriepona). XMMHUYECKIEe CBOWCTBA U MIPUMEHEHNE BAXKHEHITNX HEMETAIIOB (TAIOTEHOB, CepHl, a30Ta, hocdopa, yriepona u
KPEMHHA) U UX COCTUHEHUI (OKCHIOB, KUCIOPOICOASPKAIIIX KUCIIOT, BOJOPOIHBIX COeANHEHM). [IprMeHeH e BaKHEHIIINX
HEMETaJIJIOB M UX COSTMHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHn4CCKUX BCUICCTB (OKCI/IZ[OB, TUAPOKCHUIOB, KUCJIOT, coseit u ﬂp)
I'enetmdeckas cBsI3b HEOPraHNM4YCCKUX BEIICCTB, IPUHAMJICKAIINX K PAa3JIMIHBIM KilacCaM. 3aKOHOMepHOCTI/I B UBMCHCHUH
CBOMCTB IIPOCTHIX BCIICCTB, BOOJOPOAHBIX COGI[I/IH@HI/Iﬁ, BBICIIMX OKCHUIOB U THAPOKCHUIOB

IIpakTHyeckue 3aHATHS

«DPU3NKO-XMMUYECKIE CBOHCTBA HEOPTAaHNIECKUX BELIECTBY.

CocraBiieHHEe ypaBHEHUH XUMHUECKUX PEAKINNA C yU4aCTHEM IIPOCTHIX M CIIOKHBIX HEOPTaHNIECKUX BELIECTB: METAIIOB U
HEMETaJUIOB; OKCHJ/IOB METAJIJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMUECKUX KHUCIIOT, OCHOBaHHMH M aM(OTEPHBIX
THJIPOKCUI0B; HEOPraHWYECKHX COJIEH, XapaKTEpU3YIOIUX UX CBOWCTBA.

JlabopaTopHbie 3aHATHUS

JlabopaTopnast pabota «CBOMCTBa METALIOB K HEMETAIITIOBY.

HccnenoBanne pU3NIECKUX U XUMHUECKHX CBOMCTB METAJIOB U HEMETAIIOB. Pelerne sKCepuMeHTaIbHBIX 33139 110
CBOMCTBAM XMMHUYECKHM CBOWCTBAM METAJUIOB M HEMETAJIIOB, TI0 PACIIO3HABAHHIO M TIOJyYEHHUIO COCANHEHUI METAIIOB 1
HEMETAJLIOB.

OK 01
OK 02
OK 04
IK 1.1
K 2.1

Tema 2.2.
Unentudukamnms
HEOPTaHHYECKUX
BEILIECTB

OcHOBHOE cojJiep:KaHne

IpakTHyeckune 3aHATHS

ITpakTrueckas padora «KauecTBeHHbIE XUMHIECKNE PEAKIINH, XapaKTEPHBIE ISl O0HAPY>KEHHS HEOPTaHMIECKHX BEIECTB
(KaTMOHOB M aHHOHOB)».

CocraBiieHre ypaBHEHHUH peakiuii oOHapy>keHus1 KaTHOHOB [-VI rpymit 1 aHHOHOB, B T.4. B MOJIEKYJISIPHON M MOHHOM (hopMax.
Peakmmn 0OHapyXEHHUsI HEOPTAHUYECKHX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYXKAIOIMIEH CpEIpl.

N NN

JlaGopaTopHble 3aHATHS

JlabopaTopnas pabota «neHTrduKanms HEOPraHMICCKUX BEIIECTBY.
PerreHne skcrepruMeHTaIBHBIX 33724 10 XUMHYECKIM CBOMCTBAM METAIIOB M HEMETAJUIOB, IO PACIIO3HABAHUIO U MTOTYyYCHHIO
COCIMHECHUI METAJJIOB M HEMETAUIOB (B3aUMOICHCTBHE THAPOKCHIA ATFOMHUHHIS C PACTBOPAMH KHCJIOT M IIEJI0YCH).

OK 01
OK 02
OK 04




WnenTndukanns HeOpraHMIeCKNX BemecTB (KaTHOHOB I-VI rpynm min aHMOHOB) C NCTIOJIB30BAHMEM HX (PU3UKO-XUMHUIECKUX
CBOMCTB, XapaKTEPHbIX KAUECTBEHHBIX PEaKIIUil.

JlaboparopHas paboTta « AHanmuTH4YecKUe peakiuu katnoHoB [-VI rpynmy. [IpoBeieHre KauecTBEHHBIX PEaKLUid,
HCTIOB3YEMBIX [T 00HApPYKEHHSI KATHOHOB | Tpymms! (Kaius, HaTpusi, Maraus, aMMoHus), 11 rpymmer Ha pumepe 6apus, 111
TpymnIsl — cBUHIA, [V rpynmel — amomuaus, V rpymmsl — xenesa (11 u I1I), VI rpynmsr — Hukens. Onucanne HaOI01aeMbIX
SIBJICHUI U COCTaBJICHUE XMMHUECKUX PEAKIIUM.

JlaboparopHas paboTa « AHAIUTHYECKUE PEAKIINN aHHOHOBY. IIpoBeeHIe KaueCTBEHHBIX PEAKLIUH, HCIONb3YEMBbIX JUIs
oOHapy>KeHHUs aHHOHOB: KapOoHara, Gocdara, cynbdara, cynsbhuna, HUTpaTa, Xxjgopuaa u ap. Onrcanue HaOII01aeMBIX
SIBJICHUI U COCTaBJICHUE XUMMHUECKUX PEAKIUM

Tema 2.3. OcHOBHOE cojiep;KaHue 2 OK 01
TIpOM3BOICTBO TIpaKTHUECKHE 3aAHATHSI 2 OK 07
HEOPTaHNYECKUX OO01ue mpencTaBIeHNs O MPOMBIIIICHHBIX CIIOCO0axX IMOTyYeHIsI XUMIYECKHUX BEIIeCTB (Ha MpUMepe IPOU3BOCTBa aMMHAKa, 2
BEIECTB. 3HAUCHHE CepHOH KHCIIOTHI). UepHast 1 IBETHAs! MeTaLTyprus. [IpakTrniyeckoe MprUMeHEHUE AIIEKTPOIIN3a JUTS OTYyYSHHUS METOYHBIX
U IPUMEHEHHE B IIETT0YHO3EMEIIbHBIX METAJUIOB M amoMHUHNS. CTEKIJIO M CHIIMKAaTHAs! IPOMBIIUICHHOCT. IIpobiemMa 0TX010B 1 TOOOYHBIX
6I)ITy U Ha Hpo I[}/KTOB.
IIPOMU3BO/ICTBE Pemenne npakTHKO-OpHEHTUPOBAHHBIX 33/IaHUH O POJIM HEOPTaHMYECKOW XUMHH B Pa3BUTHUH MEUIMHBI, CO3JaHUU HOBBIX
MaTepraioB (B CTPOUTENHCTBE U JIP. OTPACISIX IIPOMBIIUIEHHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH (AIbTepHATUBHBIC HCTOYHUKN
DHEPTUH) B PEIICHUH ITPOOJIEM DKOJIOTHUECKOM, SHEPTeTUICCKON U MHUIIEBOH 0€301IacHOCTH.
KonTpoabsnas CBoCTBa HEOPTaHMUECKUX BEIIECTB. 2
paborta 2
Pasnen 3. TeopeTnueckne 0CHOBbI OPraHNMYecKoii XMMHUHU 2 OK 01
Tema 3.1. OcHOBHOE cojiepKaHue 2
Knaccubukanms, Teopernueckoe o0yyeHune 2
CTpoeHHE 1 IIpeameT OpraHmYecKoi XUMIH: €€ BOSHUKHOBCHHE, PAa3BUTHE M 3HAYCHHE B I0JTyYCHHH HOBBIX BEIICCTB M MATEPHAIIOB. 2
HOMEHKIATYpa Teopus cTpoeHus opranmdeckux coenuneHnit A.M. bytieposa, e€ ocHOBHBIE onoKeHHs. CTPYKTYpHBIE (QOpMYITBI
OpPraHNM4Y€CKuX BCUICCTB. FOMOHOFI/IH, HN30MEpUs. XuMuueckas CBI3b B OpPraHn4YeCKUuX COCAUHCHUAX: KpaTHBIC CBA3U, O- U T-
OpraHM4CCKIX cBasu. [Ipecrapnenye o k1accu(hUKalUu OPraHMYecKuX BenecT. HOMEHKIATypa opraHH4ecKUX COeIMHEH It
BCIIECTB (cucteMaTndeckas) ¥ TPUBHAIbHBIC Ha3BaHMs BAXKHEHUITNX MIPEJICTABUTENICH KJIACCOB OPraHUYECKHX BEIIECTB.
Paznen 4. YrieBoaopoanl 8 OK 01
Tema 4.1. OcHOBHOE coJiep:KaHue 6 OK 02
VTIIeBOAOPOIBI M UX Teoperuyeckoe o0yueHue 6 OK 04
NPUPOJHBIC [IpenenpHBIE YTIIEBOIOPOIH (aTKaHBI): COCTAB M CTPOCHHE, TOMOJIOTHIECKUH psii. MeTaH U 3TaH: COCTaB, CTPOCHHE, 2 1K 1.1
HCTOYHHKH (pu3MUecKHe U XMMHYECKHE CBOHCTBA (PEaKIMy 3aMelleHUs H TOpeHHs ), HaXOK/IeHHe B IIPUPOJIe, HOAyYeHHe ¥ IPMMEHEHHE MK 2.1
HenpenenbHble yrieBogopos! (aIKeHbI, alKaIueHbl, AIKUHBI). 2
AJIKEHBI: COCTaB M CTPOSHHE, TOMOJIOTHUECKHHN psiA. DTUIIEH U IPONMIICH: COCTaB, CTPOCHHE, (PU3NUECKIE M XUMUUECKHE
CBOICTBa (peaKum/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUA, THAPAaTaAllid, OKUCICHUA U HOHI/IMepI/IBaHI/II/I) MOJIYUYCHHUEC U IPUMCHCHUEC.
Ankanuensl: Oyraaues-1,3 1 MmeTnnOyTaaueH- 1,3, XuMHUecKoe CTpOEHHE, CBOWCTBA (peaKius OJMMEPU3alINH ), IPUMEHEHHUE
(U1 cMHTE3a IPUPOJHOTO ¥ CHHTETUIECKOTO KaydyKa U PE3HHBI).
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHIA PsIl. ALCTHICH: COCTAB, XUMHUYECKOE CTPOCHHUE, (DU3UUCCKUE U
XMMHYECKHE CBOMCTBA (peaKkyy rHIpUPOBaHUs, TalOTeHUPOBAHNUS, THAPATAIIMY TOPEHUS), TOJyYeHUE U TPUMEHEHHE
(MCTOYHHK BBICOKOTEMIICPATypHOT'O IUTAMEHH JUISL CBAPKH M PE3KH METAIIIOB)
ApomaTHyecKue yriieBoaopo sl (apeHsl). beH3ou u Tomyour: cocTaB, CTpoeHUE, (PU3MUSCKHE U XUMHUCCKUE CBOMCTBA (peaKiuu 2
raJOreHUpPOBaHMS 1 HUTPOBAHUS ), IIOJly4EHUE U MPUMEHEHHE. TOKCHYHOCTh apeHOB (BJIMsHIE OEH30J1a Ha OPraHu3M
yesoBeka). [ eHeTnueckast CBSI3b MEX/Iy YIIIEBOIOPOIAMH, TPUHAIISKAIMMHI K Pa3IMuHBIM KIlacCaM.
[TpupoaHbIe HCTOYHHUKH YTIeBOA0poI0B. [IpupomHblit ra3 u nonytHble HedTaHble ra3sl. Hedth 1 e€ npoucxoxaeHue. CriocoOs
nepepaboTku He(TH: TIEPErOHKa, KPEKUHT (TEPMHYECKUH, KaTaIUTHYeCKHH ), muponu3. [IponykTel nepepaboTku HeQTH, NX
IIPUMEHEHHE B ITPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yromnb M IPOLyKThI ero nepepaboTKH
Tema 4.2. OcHOBHOE cojiep:KaHne 2 OK 02
Pusuko-xumuueckue | JlaGopaTopHblie 3aHITHSI 2 OK 04




CBOMCTBA
YTIIEBOIOPOAOB

JlabopaTopras pabota «CBOMCTBa YTIIEBOIOPOIOBY.

TpuBHajbHAS U MEXKIYHAPOJHAS HOMEHKIIATYPa, XUMHUYECKHE CBONCTBA, CIIOCOOBI MOTyUeHHs YTIIEBOI0PO/IOB.
MopenupoBaHue MOJIEKYJI M XMMHUECKHX MIPEBPaIleHHd YIIIeBOIOPOAOB (Ha NpUMEpE dTaHa, STHIICHA, alleTUIIeHa U Ip.) |
raJoreHOnpou3BOIHbIX. KauecTBeHHbIE PeakiluK YrIIEBOIOPO/I0B PA3IMIHBIX KiaccoB (0OeciBeYrBaHue OPOMHON MM HOAHOM
BOJIBI, pACTBOpA MEPMAHTaHATa KaJIMs, B3aMMOACHCTBHE alleTHICHA C aMMHAaYHbIM pacTBOPOM okcuaa cepedpa (1)),
Ka4yecTBEeHHOe 00Hapy»KEHHUE YIiiepo/ia U BOJI0pO/ia B OPraHUuECKHX BellecTBax. [loydeHne STuieHa u3 3TaHouia B
naboparopuu U U3ydeHue ero GU3NUECKUX U XMMUYECKUX CBOMCTB. COCTaBICHUE PEAKIHMIA IPUCOCTMHEHHS 1 OKHCIICHHS Ha
pUMepe ITUIICHA.

KonTtponbnas
padora 3

Teopust cTpoeHUs OPraHUUECKUX COETUHEHUM. Y TII€BOA0POIbI

Paznen 5.

Kucjopoaocoaep:kanue OpraiuyecKne coeJHHeHust

Tema 5.1.
Cruptsl. @eHoN

OcHOBHOE CoACpKaHUuE

TeopeaneCKoe oﬁyqe}me

[IpenenbHBIC OJJHOATOMHBIC CITUPTHI (METAHOJ M ATAHON): CTPOCHUE, (PU3MUCCKIEC U XUMHUSCKUE CBOMCTBA (pEaKIiu C
aKTUBHBIMHU METaJJIAMH, TAIOT€HOBOAOPOIaMH, TOPEHNE), IpUMEeHEeHHE. BogopoaHbIE CBA3M MEKAY MOJIEKYJIaMH CIIPTOB.
®Du3noaoruyecKoe AeHCTBUE METaHOJIa U ATaHOJIa Ha OPraHU3M YelloBeKa.

MHOroaToOMHBIE CIIUPTHI (ATWICHTITUKOIE U TIUICPUH): CTPOCHHUE, (PU3MIECKHE M XUMHUYCCKIE CBOWCTBA (B3aMMOJICHCTBHE CO
IIETTOYHBIMH METaJUIAMH, Ka4eCTBEHHAs PEaKIIisi HA MHOTOAaTOMHBIE CIUPTHI). OU3NOIOTHYecKOoe eHCTBHE Ha OpPTaHu3M
YEJIOBCKaA. HpI/IMeHCHI/IC TJIIMOEpUHA U OTUIICHTJIMKOJIA.

®enon. CTpoeHHEe MOJIEKYIBI, GU3NICCKHUE  XUMHYCCKIE CBOWCTBA eHona. TOKCHYHOCTh (DeHoMa, ero (PH3H0I0rnIecKoe
JICHCTBYE Ha OpraHu3M denoBeka. [IpuMeHenue gpeHona

—
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OK 01
OK 07

Tema 5.2.
AnbIeruanl.
KapbonoBsie
KHCJIOTBIL.
Crnoxxubie 3¢UpHI

OcHoBHOE COACPIKAHUC

Teopernueckoe o0yyeHue

AJpaeruisl 1 KeTOHBI ((hOpMabIern, aleTaabIeT i, alleTOH): CTPOeHHE, PU3NIEeCKHe N XUMUIECKHE CBOHCTBA (PEeaKun
OKHCJIEHHSI ¥ BOCCTAaHOBJICHHS, KAUECTBEHHBIC PEAKINN), TOTy4YeHHE U IPUMEHEHUE.

O/IHOOCHOBHBIE MPE/eIbHbIE KapOOHOBBIE KHCIIOTHI (MypaBbHHAs U YKCYCHAsl KUCIIOTBI): CTPOeHUE, (PU3NUECKHE U XUMHYECKHE
cBolicTBa (00IIMe CBOWCTBA KUCIIOT, PEAKIHs 3TepUPHKALINN), TOTydeHHEe U TpuMeHeHne. CTeaprHOBas U OJIEUHOBAsI KUCIIOTHI
KaK IPEICTaBUTEIN BBICIINX KapOOHOBBIX KUCIOT. MbliIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.
CrnoxxHble 3(UpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne
JKUpoB. bronorndeckas poJb ;KHPOB

NN

OK 01
OK 02
OK 04

Tema 5.3.
VYrneBojbl

OcHOBHOE CoACpKaHUuE

TeopeaneCKoe oﬁyqelme

YraeBosl: cocTaB, KiaccuuKaIys yrieBoaoB (MOHO-, ¥~ U ITOJUcaxapubl ). [ TF0K03a — MPOCTEHIIHI MOHOCAXapUI:
0COOCHHOCTH CTPOCHHS MOJICKYJIBI, PH3MUECKUEC U XUMHUIECKUE CBOMCTBA TIIIOKO3BI (B3aMOICHCTBIE C THAPOKCHIOM MEITH
(I), oxrceHre aMMHUAYHBIM pacTBOpoM okcrpa cepedpa (1), BoccraHOBICHNE, OpOsKEeHHUE TIIFOKO3bI), HAXOXKICHUE B IPUPOE,
MPUMEHCHHE TITFOKO3bI, OMOJIOTHYECKAs POJIb B XKU3HEICATSILHOCTH Oprann3Ma uenoBeka. dorocunte3. @pykrosa kak uzomep
TITFOKO3EL.

Jucaxapuapl: caxaposa, MaibTo3a. BoccTaHaBIMBaroIie 1 HEBOCCTAHABIMBAIOIIIE JUCAaXapuabl. | MAPOIN3 nucaxapuios.
HaxosxneHue B mpupoJie ¥ MPUMCHCHHE.

[Momucaxapuapl: KpaxMali, TIUKOTSH U IeJuTtoi03a. CTpoeHne MaKpOMOIIEKYIT Kpaxmala, TIIMKOTeHA U IIeIUTIOI03E.
duznyecKre CBOMCTBA Kpaxmalla U LEeJUTI0JI03bl. XUMHUYECKUE CBOMCTBA KpaxMalla: THIPOJIN3, KAUeCTBEHHAs PEaKLs C HOAOM.
XUMUYeCKHEe CBONCTBA ICIUTFOJIO3BI: THPOJIU3, MOJTyUCHHIE I(PUPOB HEIUTION03bL. [IoHATHE 00 HCKYCCTBCHHBIX BOJIOKHAX
(BHICKO3a, alleTaTHBIA MIETK)

NN

OK 01
OK 02
OK 04

Tema 5.4.
DusnKo-XxNMHUYECKHUE
CBOMCTBA
KHUCIIOPOA0COIEPKALL]
nux OpFaHI/I‘ICCKI/IX
COETUHEHUH

OcHOBHOE cojiep:KaHue

l'[palcTnl{ecmle SAHATUH

[Mpaktnueckas padora «HoMeHKIIaTypa KHCIOPOI0COAECPIKAIUX OPTaHUIECKIX COSMHEHUI.

TpuBHanbHAs U MEXTyHapOJHAs HOMEHKIIATYpa, XMMHUYECKHE CBOICTBA, CIIOCOOBI IOTyYeHNUS CITUPTOB U (PEHOJIOB,
KapOOHOBBIX KHCIIOT ¥ 3()HPOB, aIbJCTHI0B 1 KeTOHOB. COCTaBJIEHHE CXeM peakivii (B TOM YHCIIE 10 MPEAI0KEHHBIM
LEMOYKaM IPEBpalleHHi), XapaKTepH3YIOIINX XUMHYECKHIE CBOWCTBA KUCIOPOI0CO ICPIKAIINX OPraHMYEeCKUX COSTMHEHHUI

NN

OK 01
OK 02
OK 04




JlabopaTopHbie 3aHATHS 4

«XuMuueckue 1 QU3MIecKre CBOHCTBA KUCIOPOJOCOASPIKAIIMX OPTaHUYECKUX COCANHEHUS. 4

[TpoBenenue, HaOMOACHIE M ONMCAHUE OIBITOB: TOPEHUE CIIMPTOB, KAUECTBEHHBIE PEAKIIMH OHOATOMHBIX CIIUPTOB

(oxucnenue sraHona okcunoM meau (I1)), MHOroaToOMHBIX CIMPTOB (B3anMOAEHCTBUE INTHLIEpHHA ¢ TUapokcuoM Meau (11)),

apaeruaA0B (OKUCIIEHHE aMMHUAadHbIM pacTBopoM okcuna cepedpa(l) u ruapoxcunom meau (II), B3ammopeiicTBre kpaxmana ¢

HOJIOM), U3y4EHHUE CBOICTB PacTBOpa YKCYCHOM KHCIIOTHI.

[TpakTHyeckoe NpUMEHEHNE STHIICHTIINKOIS, IniepruHa, ¢perona. [Ipumenenne gopmanbaeruna, aleranbaeruaa, yKCyCcHOH

KHCJIOTHL. Perrenne skcriepuMeHTaIbHBIX 3aa4 110 U3YyYEHUI0 (PU3NKO-XUMHYECKUX CBOMCTB KUCIOPOA0COEPIKAIINX

OPraHUYeCKUX COSTMHEHUN
Pa3znen 6. A30TOCo/IepKalLiie OPraHNYECKHE COeTUHEHHsI 2
Tema 6.1. OcHOBHOE cojiep:KaHue 2 OK 01
AMUHBL IpakTHyeckue 3aHATHSA 2 OK 02
AMMHOKHUCIIOTBL. AMUHBI: METHJIAMHUH — POCTEHILMI PEICTABMTEb AMUHOB: COCTAB, XUMHYECKOE CTPOEHHE, (PU3UYECKHE U XUMUUECKHE 2 OK 04
benku CBOICTBa, HAX0XKJCHHUE B IIPUPOJIE.

AMHIHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuuecKre coeUHEeHN. PU3NUecKre U XUMHUIECKHE CBOMCTBA aMUHOKHUCIIOT (Ha

puMepe TIunuHa). bruonornueckoe 3HaueHHe aMUHOKUCIOT. [lenTuapt.

Benku kak npupoaHsle monuMepsl. [lepBuynas, BTopH4YHas U TPETUYHAS CTPYKTypa OeIKOB. XMMHUYECKHE CBOHCTBA OEIIKOB:

THJPOJIN3, ACHATYPAlsl, KAUECTBEHHbIC PEAKIMU Ha OeKH
Pa3znen 7. BbicOKOMOJIEKYJISIPHBIE COETUHEHUS 2
Tema 7.1. OcHOBHOE coJiep:KaHne 2 OK 01
[TnacTmaccel. IpakTHyeckue 3aHATHS 2 OK 02
Kayuyku. Bosokna OCHOBHBIE TIOHSTHS] XMUMUH BEICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED, OINMEp, CTPYKTYPHOE 3BE€HO, CTETICHb 2 OK 04

HOJIMMEPU3ALIIH, CPEIHsIS MOJIEKYIIspHast Macca. OCHOBHbIE METOJIBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHHUMN — MK 1.1

MOJIMMEPU3ALINS U TTOJIMKOH/ICHCALIHS. K 2.1

O3zHakoOMIIEHHE ¢ 00pa3aMy MIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KaydyKOB: IIACTMACCHI (TIOJIM3THIICH,

MOJMITPOTIMJICH, TIOMBUHIIXJIOPH], OJIUCTHPOIT); HATYPAIIbHBIA U CHHTETHYECKUE KayuyKu (OyTaJeHOBBIN, XJIOPOIPEHOBbIH

1 M30TIPEHOBBIH); BOJIOKHA (HaTypaJIbHBIE (XJIOMOK, MIEPCTh, MENK), UCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCK03a),

CHHTETHYECKHe (KallPOH U JIABCaH).

Perenue nemnoyex npeBparieHuii Ha TEHETUYECKYIO CBA3b MEXIY KIacCaMM OPraHNYeCKUX COSTUHEHUI ¢ COCTaBIeHHEM

Ha3BaHUI OpraHNYeCcKUX COeTUHEHUH 110 TPUBUAIBHON UM MEXTyHapOAHOM CUCTeMaTHUeCKOH HOMEHKNatype. Pemenue

pacyeTHBIX 33/1a4 10 YPAaBHEHUSIM PEakIMi C y4acTHEM OpPraHHUECKHUX BEIIECTB
KonTpoabnas CTpyKTypa 1 CBOMCTBA OPraHMYECKHUX BEIIECTB 2
pabora 4
IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (coAep:KaHue NPUKJIATHOT0 MOAYJIsA) 22
Pasnen 8. XuMusi B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. OCcHOBHOE cojlep:KaHue 2 OK 02
Opranuueckue Teopernueckoe o0yueHue 2 OK 04
BEIICCTBA B [TpaBuia 5KOJIOTUYECKH [1EJIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOH AEATEILHOCTH B IENSX COXPAHEHUS CBOETO 3/10POBbS 2 OK 07
JKHU3HCICATCIIBHOCTH U OKpY arollel MpUPOAHOH Cpelbl, ONTACHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB OTAEJIbHBIX 1K 1.1
1CJI0BCKA. KJ1accoB (yIJI€BOJIOPO/IbL, CITUPTHI, (DEHOIIBI, XJIOPOPraHNYECKUE IPOU3BOTHBIE, AITBIETUABI U JIP.), TIOKa3aTelNb IPeIeIbHO [K 2.1
ITpounssonacTBo 1 JIOIYCTUMOM KOHLEHTPALUU U €r0 UCIOIb30BaHUE. MK 2.3
IIPUMEHEHHE buoopranmueckne coeaunenns. [Ipumenenne u 6nonorndeckas posib yriaesonos. OKHCIEHHE YTTICBOAOB — HCTOUYHUK SHEPTUH
OpPraHUYEeCKHUX KMBBIX opraHu3mMoB. O0IacTH IPUMEHEHUS] aMUHOKHCIIOT. [IpeBpaiieHns 6esTkoB MUK B opranu3me. buonornyeckne
BEHICCTB B ¢ynkimn 6enkoB. buonornyeckue GyHKIHMN XUPOB. Posib opranndeckoi XMMUH B PEIICHUHN MPOOJIEM MUIIEBOH O€301TacCHOCTH.
MIPOMBIIIJICHHOCTH HyxmenHOBBIE KHCIOTHI: cOcTaB U cTpoeHue. Ctpoerne HykieoTunoB. CoctaB HykienHOBHIX kuciot (JJHK, PHK). Poxp

HYKJIEMHOBBIX KUCJIOT B )KU3HEAEATENbHOCTH OPraHU3MOB.

ITpousBoscTBO MeTaHoMa, TIepepadoTka HedTH. [TonuaTHIIEH KaK KPYMHOTOHHAKHBIH MPOIYKT XUMHYECKOTO IIPON3BO/ICTBA.
[Tpumenenne stunena. [Ipon3BoACTBO M NPUMEHEHNE KaydyKa U pe3nHbl. CHHTETHYECKHE U HCKYyCCTBEHHBIC BOJIOKHA, UX
cTpoeHue, cBoWcTBa. [IpakTuueckoe HCHoJIb30BaHue BOJIOKOH. CHHTETHUECKHE TNICHKU: M30JISIHS AJIsl TPOBOIOB, MEMOpaHEI




JUTL OIPECHEHU S BObI, 3AlIIUTHBIC TNICHKU I aBTOM06I/IJICI>'I, TUTACTBIPH, XUPYPTUIECKUE ITOBA3KHA. Hosrle TexHOMOTHHI
JaJIbHEHIIIETO COBCPIICHCTBOBAHMS ITOJIUMCPHBIX MATCPHAJIOB

Tema 8.2.
XHUMHYECKHE
TEXHOJIOTHH

B ITOBCEJIHEBHOM

1 npodecCHOHATBHON
eI TEILHOCTH
YyeJI0BEKA

OcHoBHOE COACPIKAHUC

IIpakTHyeckue 3aHATHS

Ponb xuMun B 00€CIEYEeHUH HKOIOTUIECKOH, SHEPIreTHYECKOM 1 MHIIEBON 0€30MacHOCTH, Pa3BUTHN MEANIMHBI, CO31aHUN
HOBBIX MaTepHaJIoB (B 3aBUCHMOCTH OT BH/A TPO(ECCHOHANBHOM AESATEIBHOCTH), HOBBIX HCTOYHUKOB SHEPTHU
(ajpTepHaTHBHBIE NCTOYHHUKH 3HEpruu). [IoHATHE 0 HAyYHBIX METO/IaX IMO3HAHHS BEIIECTB M XUMHUECKHUX PEAKIIHH.
[MpencraBnenus 00 OONIMX HAYYHBIX MPUHINIAX TPOMBIIUICHHOTO TOJyYeHHUS BAXHEHIINX BEIIeCTB (Ha IpuMepax
IIPOM3BO/ICTBA aMMHAKa, CEPHON KUCIIOTHI, METAHOJIA).

YenoBek B MHUpe BEILECTB, MAaTEPHAIOB U XUMUYECKUX PEaKIMi: XMMUS U 30pOBbE UeIIOBEKa: paBuiia 6€301acHOro
HCTIONIb30BAaHMS JIEKAPCTBEHHBIX IPETIapaToB, OBITOBON XMMUH B IOBCETHEBHON JKM3HH. BBITOBast XMMUUECKast TPaMOTHOCTb.
«[IpuMeHeHne XNMUYECKIX BEIIECTB U TEXHOIOTHH ¢ yueToM Oymymieil mpohecCHOHATBHOMN NeITeTEHOCTI.

Pemenue keiic-3a1a4 o TeMaMm: MUIIEBbIE IPOAYKTHI, OCHOBBI PallUOHATIBHOTO NUTaHMS, BasKHEHIINEe CTPOUTEIbHbIE U
KOHCTPYKIMOHHBIE MaTE€PUAIIBI, CEITbCKOX03IHCTBEHHOE PON3BOJICTBO, KPACKH, CTEKIIO, KEPAMHUKa, MaTepHAaIIbI LIS
JIEKTPOHHUKH, HAHOMATEPHaJIbl, TEKCTHIIbHBIE BOJIOKHA, HCTOYHUKH YHEPIHHU, OPIraHMYECKHE ¥ MUHEpPAJIbHbIE yI00peHNS,
JIeKapCTBEHHBIE 1 KOCMETHYECKUE NPernaparsl, ObITOBAs XUMUsI, MaTEpHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.
3ammra: [IpeacTaBnenue pe3ynbTaToB peIICHHs KeHc-3a1ad B (popMe MUHU-IOKIaga (I0ITyCcKaeTcesl HCIONb30BaHNe
rpaduUecKuX M MPE3eHTAIMOHHBIX MaTepHaIOB)

N

Pa3znen 9.

HccaenoBanue U XUMUYECKHI aHATU3 00HEKTOB OHOC(hepbI

Tema 9.1.

OcHOBBI
nabopaTopHOi
MPaKTUKH B
po¢eCCHOHATBHBIX
nabopaTopusx

OcHOBHOE coJiep:KaHue

JlaGopaTopHble 3aHATHS

JlabopaTopnas pabota «OCHOBBI TaOOPATOPHOH MPAKTHKI.

JlaboparopHas rmocyia 1 XumMuieckue peaktuBbl. OCHOBHBIE TabopaTopHble onepannu. JlabopaTopHoe

obopynoBanue. TexHuKa 0€30IIaCHOCTH U TIpaBUiIa paboTHI (TIOBEACHNUS) B Ja00OpaToOpuu.

BrInoHeHNe TUITOBBIX PacueToB IO TEMATHKE IKCIICPUMEHTA (BBIXOJ MPOIYKTa PEaKkLUH, Macca HaBeCKH, 00beM
pacTBOPHTEIIS).

O0paboTKa JaHHBIX, AaHATN3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIYHCICHUE CPEIHETO 3HAUCHHUS SKCIIEPIMEHTAIBHBIX TaHHBIX,
MOTPEITHOCTH).

[IpexcraBneHne pe3ysibTaTOB AKCIIEPUMEHTA B pa3nuiHoi GopMe (Tadmuna, rpadyk, OTYET, JOKIIAJ, TPE3SHTAINS).

—
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OK 01
K 1.1
IK 2.1
K 2.3

Tema 9.2.
XHAMAYECKUH
aHajm3 npo0 BOJBI

OcHOBHOE cojiep:KaHue

Teoperuueckoe ooyueHnue

Knaccudukanms npo6 Bosibl 0 BUIY M Ha3HAYEHHIO, HCXO/IS U3 €€ XMMHUYECKOoro coctaBa. OpraHoyienTH4ecKie CBOHCTBa
(3amax, Mpo3payHOCTh, IIBETHOCTh, MyTHOCTH) BOABI. KMCIOTHOCTH M 111e109HOCTh BoAbL. pH cpensl 1 METO/IbI €€ Onpe/ieeHHsI.
JKectkocTs Bozbl M MeTOABI ee onpezencHus. CyIIHOCTh METo/1a TUTPOBaHHA. BUIbI skecTKOCTH BOIBI (BpEeMEHHAS U
nocTosiHHas ). JKeCTKOCTh BOABI KaK MPUYMHA BBINAICHUS OCAJIKOB MK 00pa30BaHUsI COICOTIOKEHUH, UMEIOLIMX MECTO B OBITY
1 Ha mpou3BoJcTBe. CocTaB CoJIe, BBI3BIBAIOIIUX KECTKOCTh BOJIbl. XMMUYECKHE IPOLIECCH, YCTPAHSIOIINE KECTKOCTh BOABI.
VYpaBHEHUS! XUMHUYECKUX PEAKLUH, WITIOCTPUPYIOIUX MPOLECCHL, IPOUCXOASIIUE IPH YCTPAHEHUH KECTKOCTH.

YcrpaHeHne BpeMEHHOM )KEeCTKOCTH OBITOBBIMU U XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHEeH s TOCTOSIHHON JKECTKOCTH.
Crioco0bl BEIpaKEHHsT KOHIICHTPAIMU PacTBOPOB: MAccoBast 10JIsl pACTBOPEHHOT'O BEIIECTBA, MOJISIpHAst M MOJISUTbHAS
KOHIIeHTpauuu. TUTp pacTBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA PacdeT KOHLEHTpaIi
3arps3HSAIONINX BEIIECTB U MX CPAaBHEHHE C MPEICNIbHO JomycTUMBIME KoHIeHTpauusmu (ITJ1K).

NN &N

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMHYIECKOTO COCTaBa MPo0 BOABI.

JlabopaTopuas pabota «OnpeneneHne >KeCTKOCTH BOABI U CIIOCOOBI €€ yCTPaHESHH.

Crioco0bl yCTpaHEeHHsI BCEX BUJIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH )KeCTKOCTH. PellieHne skcrnepiMeHTanbHON
3aJ1a4M Ha BBISBJICHHE BPEMEHHOHN M TIOCTOSIHHOH >KECTKOCTH BOJIbI. OIIEHKa BEPOSTHOCTH YCTPAHEHHUS BCEX BU/IOB KECTKOCTH B
JOMAIIIHHUX yCIIOBHSIX.

OK 01
OK 02
OK 07
K 1.1
IK 2.1
K 2.3

Tema 9.3.
XHAMAYECKUH

OcHoOBHOE CoACpKaHUC

Teopernueckoe o0yueHue

OK 01




KOHTPOJIb Ka4€CTBA
MPOAYKTOB MUTAHUA

KavecTBeHHBI XNMHUECKHI COCTaB MIPOLYKTOB MTUTaHKA. BemecTsa, Ganbcnpuuupyonye mpoayKThl TUTAHKS, W BEIIECTBa,
3arpsI3HSIONINE MPOAYKTHI MuTaHus. OnpeneneHue 3arpsi3HAOIINX XUMHUUECKUX BEIECTB B IPOAYKTAX MUTaHMUS, OTIPECICHNE
BEIIIECTB, HE 3asIBJICHHBIX B COCTaBE MPOIYKTOB MUTAHMSI.

OpraHuyuecKre 1 HEOPraHNUECKHE BELIECTBA, BXOAIINE B COCTaB MPOAYKTOB NuTaHus. OnpezeneHue cocTaBa 001 Ha
coJiepyKaHNe MAaKpo M MUKPOAJIEMEHTOB. M3ydeHne npeanokeHHbIX NpenoaaBaTeneM OIr0 ] Ha IpeJMeT XMMUYECKOT0 COCTaBa,
orpejieNieHne JI0JIei OT CyTOYHOW HOPMBI MaKpO M MHKPOJJIEMEHTOB B YKa3aHHOM OJIto/Ie.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 331249 10 KYJIMHAPHON TEMAaTHKE Pa3IMYHBIX THIIOB.

JlaGopaTopHble 3aHATHS

HccrenoBatne XUMHYIECKOTO COCTaBA MPOTYKTOB MMUTAHHUS.

Jlaboparopras paboTa Ha BEIOOD:

1. Jlaboparopnas padora « OOHapyXeHHE HUTPATOB B MIPOLYKTAX IMHTAHHSD.

HccnenoBanue MaTeprasIoB MOJYKOIHYECTBEHHBIM METOIOM OIIPEENICHUS] HUTPATOB C MCIIOJIb30BaHUEM
nudeHnTaMruHa (KOPHETIOABI OBOILEH, JIUCThS M KOYEPBbIKKA KAIYCThI, IO/l DPYKTOB). AHAIH3 YPOBHS
3arps3HEHUs HUTPaTaMH 110 HHTCHCHBHOCTH OKPAIINBAHUS POIYKTOB PEaKLIHH.

2. JlaboparopHas padoTta «}ccnenoBanue MpoAyKTOB MUTAHUSA Ha HAIUIHUE YTIICBOIOBY.

HccnenoBaHre MOJIOYHBIX MPOAYKTOB Ha HATMUYKE Kpaxmaina. McciienoBaHHe POAYKTOB Ha HATHYHE TIFOKO3bI

Tema 9.4.
XHAMAYECKUH
aHau3 npod
ITOYBBI

OcHOBHOE cojiep:KaHue

TeopeTuueckoe ooyueHue

KJ'[aCCI/I(bI/IKaHI/IH II04YB I10 BUAY U Ha3HaA4YCHUIO, UCXOOd U3 XUMHUYCCKOT'O COCTaBa. I/II[GHTI/I(I)I/IKaLII/Iﬂ HpO6BI IIOYBHI 110 €€
XUMHYECKOMY COCTaBY, OMUCAHUE BO3MOXKHOCTEH ee IpuMeHeHus. TpeOOBaHUs K KaUeCTBY TIOYBBI PA3THYHOTO HA3HAYCHUS.
Onucanne 0COOEHHOCTEH HCITOIB30BAHMS TIOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YITyYIIeHHS Ka9eCTBA II0YB B 3aBUCHMOCTH
oT HaszHaveHHus. O0JaCTH UCTIOJIb30BAHMS OPraHUYECKUX YI00OPCHUH B 3aBUCUMOCTH OT KAUeCTBEHHOTO cocTaBa. Omucanue
OpPraHWYECKHUX YIOOPCHHUI U UX MPUMCHCHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBHIHOCTH.

Ob6nactu Ha3HaueHHS (IPUMEHEHUS ) TOYBBI, FICXO/ U3 KaY€CTBEHHOT'O ¥ KOJMYECTBEHHOTO COCTaBa. AHAIN3

HOPMaTHBHOM JIOKYMEHTaluK. Poib HEOpraHMYeCKHUX BEIIECTB B KAYECTBE MUHEPAIBHBIX yIOOPEHUH, YAy IIUTENeH OYBbI.
CocTaB MUHEPAIEHBIX YAOOPCHHUN U WX MIPUMEHCHHUE B 3aBUCHIMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

B3anMocBs3b cocTaBa yI0OpeHUH M MX BIMSIHHSI Ha BETETATUBHBIC CBOMCTBA U IUIOAOHOIICHHE PACTEHUH.

N1 N

JlaGopaTopHble 3aHATHS

HccrenoBanme XMMAYECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopras pabota «Onpenenenne pH BOIHOI BBRITSDKKH OYBHIL, €€ KUCIIOTHOCTH M MIETTOYHOCTID.
HccrienoBanme BOAHBIX BBHITSDKEK 00Pa3IIOB TOTOBBIX MOYBEHHBIX CMECEH (I pa3HBIX THIIOB PACTEHUIN).
Omnpenenenrie pH MOYBBI ¢ HCMIOIB30BAHUEM HHAMKATOPOB. OIICHKA TUIIOB MIOYB B MPEICTABICHHBIX 00pa3iax
(cuITbHOKHCTAs, KMCTIas, CIAa0OKKCIIas, HeWTpallbHas, IIeJI0YHast).

OK 01
OK 02
OK 07
K 1.1
IK 2.1
K 2.3

Tema 9.5.
HccnenoBanue
00BEKTOB
O6mocdepsr

OcHOBHOE cojiep:KaHue

JlaGopaTopHble 3aHATHS

Hccnenosanue mpeios)keHHOT0 00bEKTa Ha KUCIIOTHOCTD, IEIOYHOCTh, XUMHUYCCKHIA COCTAaB (3arps3HUTEIIN, MaKpO- U
MHUKpOasIeMeHTh). O0paboTka pe3ynbTaToB HcciaenoBanus. OeHKa KauecTBa HCCIIEAYEeMOT0 00bEKTa, UCXOS U3 PE3YIETAaTOB
XMMHUUYECKOTO aHaJIH3a.

O00CHOBaHUE aKTyaJbHOCTH BEIOPaHHOW TeMbI. BEIsSBIICHHE MPOOIEMBI HcciIe[0BaHusA. BEIOOP 00BEKTOB M METOJIOB
uccnenoBanus. [locTaHOBKa TieTiel 1 3a1a4 uccienoBanus. OnpeaencHne IpoayKTa uccienoBanus. OnpeneeHue dTarnoB 1
COCTaBJICHHUE TUIaHa UcCcieoBanus. 3amuTa keiica: [IpencraBienue pe3yabTaToB PElIeHUs] KeCOB (BBICTYIUICHHE C
pe3eHTaIMeH)

EENES

IIpomeskyToUuHas aTTecTALMS 0 AUCHUILIMHE - TH(PepeHIUPOBAHHBIH 3a4eT

Bcero

110




3. YCJIOBUSA PEAJIN3AIIUU ITIPOTPAMMBI YUEBHOM
AU CHUTIJIMHBI

3.1. TpeOoBaHus K MHHUMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecIeYeHNIo

JIist peanu3anuy MporpaMMbl TUCIHUIUIMHBI JODKHBI OBITH MPETyCMOTPEHBI
CJICAYIONINE CIeIUaIbHbIC MOMEIICHUS: YUeOHbIH KaOMHET XUMUU U/WUIU yueOHOM
XUMHUYECKOM J1abopaTopuu.

OddexTuBHOCTh TpenojaBaHus  oOE00pPa30BATENBLHON  JUCIUTUITMHBI
«XUMHS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTEpPHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. DTO OOBACHAETCS OCOOCHHOCTSMU TUCHUIUIMHBI, B TIEPBYIO Ouepeb,
e€ DOKCIEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM TPUMEHEHUS W
MPAKTUYECKOH  3HAYMMOCTHIO. PeKOMeHIyemMoe  MaTepualibHO-TEXHHUECKOE
oOecrieyeHne KaOWHETA XUMHH ¢ XUMHYECKOW JIabOpaTOpwH  BKJIIOYAET:
CHCIUANTM3UPOBAHHYI0 MeOelnh W CHCTEMBl XpaHEHHWs, TEXHUYCCKHE W
AIIEKTPOHHBIE CpeacTBa OOyYeHHs, JAEMOHCTPAllMOHHBIE Y4YeOHO-HArJISAHbIC
nocoousi, JAEMOHCTpAIlMOHHOE O0OpyJIOBaHME U MNPUOOpPHI, JTabOpPaTOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHUE, JA0OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(oObeMHBIE W IIOCKHE), HATypalbHble OOBEKTHl (KOJUICKUIUU, XHUMHYECKHE
pEaKTUBBI), 000PYI0BaHKE JIAOOPAHTCKOM.

Cneunajau3poBaHHas Medesib U CUCTEMbI XPaHEHHUS

1 | Cron nabopaTopHBIA NTEMOHCTPAIMOHHBIA (C 3aIUTHBIM, XHUMOCTOWMKAM ¥ TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOM, IOJBOJKOM K OTBEICHHEM BOJbl, CAHTEXHUKOU, 3JIEKTPUUECKUMHU
pO3ETKaM¥, aBTOMaTaMH aBapUHHOTO OTKIIIOYCHHS TOKA)

2 Cron 1mabopaToOpHBIH AEMOHCTPAIIMOHHBIA C HAJACTPOHKOH (C 3alUTHBIM, XHUMOCTOWKAM H
TEPMOCTOHKHUM MOKPBITHEM )

3 | Cron y4yeHHUYECKHH J1aOOPaTOPHBIA, PEryIUpyEeMBIi MO BhICOTE (C 3alIMUTHBIM, XHMOCTOWKAM H
TEPMOCTOWKUM MOKPBITUEM, PAKOBUHOH, OOPTHUKOM IO HapyKHOMY Kpaio, MHOJBOAKOW H
OTBEACHUEM BOJBl, M CAHTEXHUKOW)/CTON YUYEHHUYECKHH, PpEryJMpyeMblii IO BBICOTE
(mpuoOpeTaeTcss TONBKO NPU HAIMYUU CHEHUATIBHOIO JaOOPaTOPHOTO OCTPOBHOTO CTOJNA) (MO
KoAuecmsy o0yyanuuxcs)

4 | Ctyn yuyeHHUECKUH (no Koauuecmeay obyuarouuxcs)

w

Or"eTyumTesnb

)]

Hocka xnaccHasi/PenbcoBasi cucremMa ¢ KIacCHOH M WHTEPAKTUBHOW JOCKOW (TpOrpamMMHOE
o0ecrnieueHue, TMPOEKTOp, KPEIUIeHHs] B KOMIUIEKTE)/MHTEPaKTHBHON TMaHEbI0 (TMPOTrpaMMHOE
o0ecreueHre B KOMIUICKTE)

Cron ¢ sSImuKamMu 115l XpaHeHus/TyMOOH (pabouee mecmo npenooagameis)

7
8 | Kpecno oducHoe (pabouee mecmo npenodasameins)
9 | Jocka npoOkoBasi//locka MarHuTHO-MapKepHast

10 | Cucrema (yCTpOICTBO) ISt 3aTEMHEHUST OKOH

11 | lIxa¢ BHITSHKHON TAaHOPAMHBIH

12 | llIxad s xpanenust yaeOHBIX TOCOOUi

13 | AnTedka yHUBEpcanbHas IS OKa3aHUs TePBON MEIUITMTHCKOMN TOMOIIIH

TexHuvecKkue cCpeacTna

1 | MHOrodyHKIHOHAIBHOE YCTPOHCTBO/TIPUHTED

2 | aTepakTUBHBIA  NPOrpaMMHO-aNMapaTHBI  KOMIUIEKC MOOWJIBHBIM WM  CTal[OHAPHBIH
(mporpammHOe oOecledeHue, MPOEKTOp, KpeluleHHe B KomiuiekTe)/PenbcoBas cucrema ¢




KJIACCHOW W HMHTEPAaKTHBHON NIOCKO# (IporpaMMHOe obOecredeHre, MPOEKTOp, KpEIUICHHE B
KOMIIJIEKTE)/MHTEPAKTUBHOHN TaHEINIBIO (MpOorpaMMHOE 00ecTIeueHne B KOMITIICKTE)

3 | IlepcoHanbHBI KOMITBIOTED ¢ TIEpUQepreli/HOYTOYK (IMIEH3NOHHOE MPOrpaMMHOE oOecrieyeHue,
00pa3oBaTeNbHBId KOHTEHT M CHUCTEMa 3allUThl OT BPEAOHOCHON HH(OpMaIMM, MPOrpaMMHOE
obecneuenue it THGPOBOH 1a60PaTOPUH, C BOZMOKHOCTHIO OHIIAHH-0ITpOca)

JJIeKTPOHHbBIE CPeACTBA 00YUEHUSA

1 | OnmexktponHBIe cpencTtBa oOyueHus/MIHTepakTHBHBIE TI0cOOMS/OHIANH-KYpCHl (10  pazdenam
pabouell npoepammot)

JdeMoHCTpanOHHbIEe Y4eOHO-HALJISIHbIE TOCOOUs

1 | CnoBapu, CipaBOYHUKH, SHIUKIIOTICAVS (10 XUMUUECKUM HAYKAM)

2 | KommiiekT mopTpeToB BETUKHUX XMMHUKOB

3 | [locoOus HarIAAHON HKCIO3ULNN

4 | Ilepuoauueckas cucrema xumudeckux snemenTos .M. Menneneena

CrnennaJn3supoBaHHas MedeJib U CHCTEMbI XpaHeHHUs VI XUMHYecKOo# JadopaTopun

1 | JIaGopaTopHbIil OCTPOBHOM CTOJ (ABYXCTOPOHHMH, C 3aIIUTHBIM, XUMOCTOMKHM M TEPMOCTOMKUM
MTOKPBITHEM, HAJCTOIhEM, C IIOJCBETKOM W DIEKTPUYECKUMH PO3ETKAMH, TIIOABOJKOW U
OTBEJICHHEM BOJbI, ¥ CAHTEXHHUKON)

2 | Cryn nabopaTOpHBIiA, peryJMpyeMblii IO BBICOTE

3 | Cron nabopaTOpHBIA JEMOHCTPAIMOHHBIA (C 3alUTHBIM, XUMOCTOHKUM W TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, MOJBOJKOM M OTBEICHUEM BOJbI, CAHTEXHHUKOH, 3IEKTPUUECCKUMU
pO3ETKaM¥, aBTOMaTaMH aBapUITHOTO OTKITIOYCHHS TOKA)

4 | Ctonm abopaTOpHBIN NEMOHCTPAIMOHHBIA C HAACTPONKON (C 3alUTHBIM, XHUMOCTOMKHM U
TEPMOCTOMKHUM HOKPBITHEM)

5 | Croxn ¢ smmKaMu U XpaHeHus1/TymOoi

6 | Kpecno oducnoe
Oruerymurens

JeMoOHCTpauoHHOE 000pyI0BAHHE M NTPUOOPHI I KA0MHeTa U JiadopaTopuu

1 | Becol anekrponnsie ¢ USB-nepexognukom

2 CTOJMK MObEMHBIN

3 | Lenrpudyra neMoHCTpanOHHAS

4 [lITaTuB NEMOHCTPALIMOHHBIN

5 | Anmapat uist IPOBEJCHHSI XUMHUECKUX PEaKIHil

6 | Anmapar Kunmna

7 | OBauometp

8 | I'openka yHuBepcanbHast

9 | Ilpubop ansi WILIIOCTpallMM 3aBUCHMOCTH CKOPOCTH XWUMHUYECKHX pPEaKkUUil OT yCIOBUH
OKpY’Karomel cpebl

10 | HaGop mis anexTpoan3a JeMOHCTPAITMOHHBIH

11 | IIpubop It OTIBITOB MO XUMHH C SJIEKTPHIECKUM TOKOM (J7a00paTOPHBIN)

12 | Ilpubop it OKMUCIIEHHUS CIIUPTA HaJ METHBIM KaTaJln3aTOPOM

13 | Ilpubop [u1st MOITyYeHHs TaIOUI0TKAHOB I€MOHCTPAIIOHHBIN

14 | Ilpubop i moTydeHus] pACTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15 | YcranoBka s QrIBTPOBAHUS 110/ BAKYYMOM

16 | Ilpubop [utst onpeienieH s COCTaBa BO3ayxXa

17 | 'azoaHanm3aTop KUCIOPOia M TOKCHYHBIX T'a30B C IMU(PPOBON MHANKAIIMEH TTOKa3aTese

18 | Ilpubop I MILTIOCTPANMK 3aKOHA COXPAHEHHUST MacChl BEIIECTB

19 | YcraHoBKa [UIsl IEPETOHKY BEILIECTB

20 | bapometp-aneponn

21 | HaGop asist u3y4eHusi BOJOPOTHON SHEPIETUKU

22 | pH-meTpsl (Oonornumenvroe sapuamusroe obopyoosanue)

JlabopaTopHO-TeXHOJI0THYECKOE 000pYA0BaAHNE IJIsI KAOMHETA U JIadopaTopuu

1 | Ilpubop s mosrydeHus ralouI0IKaHOB U CIOXKHBIX 3()UPOB JTa00paTOPHBIH

2 | Konbonarpesarenn




3 | DaexTpomInTKa

4 | bans koMOMHMPOBaHHAs 1abOpaTOpHAs

5 | Becsl 1uis ChIITydnx MaTepranoB

6 | [Ipubop s monmyueHus ra3oB

7 | CnuproBka nabopatopHas

8 | MarHuTHas Memanka

9 | Mukpockon 1dppoBoii ¢ pyKOBOJCTBOM IOJIB30BATEINS M TOCOOUEM ISl YUALTHXCSI

10 | HaGop ayis 9uCTKU ONTHKH

11 | HabGop mocysl 1yist peakTUBOB

12 | HabGop mocyapl ¥ IpuHaUIeKHOCTEH U1l pabOTHI ¢ MAJIBIMU KOJIHYECTBAMH BEIICCTB

13 | Habop npuHaanexHOCTEN A1 MOHTaXa MPOCTEUIINX TPUOOPOB M0 XUMHH

14 | Habop mocyisl ¥ IpUHAAIEKHOCTEH U3 poniieHa (MUKpoIabopaTopus)
JlaGopaTopHasi XuMHYecKas Mocy/aa Ajs KabuHeTa u J1abopaTopuu

1 | KommiekT ko6 JeMOHCTPalMOHHBIX

2 | Habop mpoOok pe3nHOBBIX

3 | Ilepexox CTEKJISIHHBII

4 | I[IpoGupka Bropia

5 | [IpoOupka AByXKOJICHHAS

6 | CoennHUTENDb CTEKJISTHHBIN

7 | 3aKuM BUHTOBOU

8 | 3axum Mopa

9 | IInaHr CUNMKOHOBBIN

10 | KoMmiexT cTekIssHHON TOoCyAbl Ha MITH(ax JeMOHCTPAIIMOHHBINA

11 | Jo3upyroiiee yCTpOorCcTBO (MEXaHIMIECKOE)

12 | KommnexT u3zienwii u3 kepamuku, papdopa u dasaca

13 | KommexT noxek happopoBbIx

14 | KommieKkT MepHBIX K0JIO Manoro oobema

15 | KommiekT MepHBIX KOO

16 | KoMmuekT MepHBIX IHIMHIPOB IIACTUKOBBIX

17 | KoMIuekT MepHBIX IUINHIPOB CTEKJISTHHBIX

18 | KoMIIekT BOPOHOK CTEKJISTHHBIX

19 | KoMmiekt nuneTok

20 | KommiekT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIJIEKT CTaKaHOB XUMHUYECKUX MEPHBIX

22 | KoMmIeKT CTakaHYMKOB JIJIsl B3BEUIMBAHUS

23 | KoMmieKkT cTynok ¢ necTUKaMu

24 | Habop mmareneit

25 | Habop nunueToB

26 | Habop uamek [letpu

27 | TpyOka crexisiHHAS

28 | Dkcukarop

29 | Yama kpucramuM3alOHHas

30 | II{umirel TUTEIBHBIC

31 | bropeTka

32 | [Ipobupxka

33 | baHka 1oj peakTUBHI MOJUITUIIEHOBAS

34 | banka noJ peakTUBBI CTEKIISTHHAS U3 TEMHOT'O CTEKJIa C MPUTEPTON TPOOKOH

35 | Habop CKJISTHOK [l pacTBOPOB PEaKTHBOB

36 | ITanouka CTEKIJISIHHAS

37 | WraTtuB qy1st mpoOHPOK

38 | KommiekT cpencTB Ui HHANBH Ty AIIbHON 3alUThI

39 | KoMmieKT TepMOMETPOB




40 | CymunpHas HaHenb IS HOCYAbl

41 | ®unprpoBanbHas Oymara/GuiIbTpsl OyMaXKHbBIE (QOONOIHUMENbHOE 8apuamueHoe 000pyo0osamie)

Mogesan (00beMHBbIE U IUIOCKHUE), HATYPaJibHbIe 00beKThI (KOJUIEKIHMU, XUMUYEeCKUE PeaKTUBbI)
JIISI KAOMHETA M JIa00pPaTOpHH

Kommnexkt Mojeneil KpucTaIIMYeCKUX PEIIETOK

Mopenb MOJIEKYJTbI OeTKa

Habop mist MoenrpoBaHus CTPOSHHSI HEOPTAHWYECKMX BEIIECTB

Habop mist MoenpoBaHust CTPOSHISI OPTaHHYECKHUX BEIIECTB

Habop mist MoenrpoBaHust CTPOSHHSI aTOMOB M MOJIEKYJT

Habop mist MoieiipoBaHus AIEKTPOHHOTO CTPOSHUS aTOMOB

KoMiuiekT koyuieknuit

VNN IWIN|F-

KoMmiekt XxumMudaecKkux PEAKTHUBOB

Oo6opynoBanue JadOPaHTCKO KAaOUHETAa XUMHH

CToJ ¢ AmuKaMu I XpaHeHUs/TyMOoH

Kpecno oducHoe

Cton mabopaTOpHBIH MOCUHBIH

CYHII/IJ'H)HaSI IMMaHEJIb JJI IOCY AbL

[lxad ans XpaHeHUs y9eOHBIX TOCOOUH

[xad o XxpaHeHUS XUMHIECKHUX PEAKTHBOB

[xad s XxpaHeHUs 1a00PaTOPHOM ITOCYIBI/TIPHOOPOB

[Ixad BEITSHKHON

OCIO|IN|O|LN|HRWIN|F

JlaGopaHTCcKHii cTON

[E
o

Cryn nabopaTopHBIH, pETyJIUPYEMBIil 110 BBICOTE

=
[N

3H€KTpI/I‘{CCKI/Iﬁ AKBAJUCTUILIIATOP

[ERN
N

[kad cymmnpHbIHI

[any
w

PesunoBbIC nepyaTKu

[EEN
S

KommuexT epieid At MBITbS J1aOOPaTOPHOH MOCY b

3.2. NudopmanuonHoe odecnevyenne peajn3anuu NporpaMmmbl

OCHOBHbIC HCTOYHUKH:
1. Ta6puensn O.C. Xumus. 10 knacc. YrinyOneHHblil ypoBeHs: yueonuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M: IIpocsemienue, 2026. — 400 c.
2. Xwumwus. 11 xnacc. Yrnyonennsiii ypoBens: yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Crnankos, A. H. JIEBkuH. — M: IIpocsemienue, 2026. — 432 c.

)_IOHOJIHI/ITC.]IBHI)IC HCTOYHHUKMU:

http://lib.bsaa.edu.ru — b bearopoackoro I'AY
http://znanium.com — ABC «3HaHnyM»
http://e.lanbook.com — IBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»



http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM
AU CHUTIJIMHBI

3HAaTb, IOHUMATb U ACMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUYCHUSA JUCIHUITIINHEI.

oOydueHuss W C(HOPMYIUPOBAHHBIX C YYETOM

KoHTposib ¥ oLeHKa pe3ynbTaToB 00yuyeHus: ocyulecTBisercss KoHTpons u
OLICHKA pe3yJbTaTOB OOYYEHHs OCYLIECTBISETCS MPENnofaBaTelIeM B IpoOLecce
IPOBEICHUSI MPAKTUUYECKUX 3aHATUN U J1a0OpaTopHBIX PabOT, TECTUPOBaHUSA, a
TAaK)K€ BBIMOJHEHUSI OOYYalOIMMKCS HWHIWBUIYAIbHBIX 3aaHUi, NPOEKTOB,
uccienoBanuii. Pe3ynbTaTel 00y4eHHUs! ONMpPEAeIAIOT, YTO O0OyYaronIruecs TOJKHbI

st hopMupoBaHMsl, KOHTPOJS U OLICHKU Pe3yJbTaTOB OCBOCHUS YUeOHOM
JTUCIUTUIMHBI UCTIONB3YETCSl CUCTEMA OIICHOYHBIX MEPOIPUSITHIM, MPECTaBISIOMIAs
co00ll KOMIUIEKC YYEOHBIX MEpPOIPUSTUH, COTJACOBAaHHBIX C pe3yjibTaTaMu

pe3ynbTathl 1o aucuuiinae) u ®I'OC CIIO.

dIroC COO (upeameTHbIE

Ne Mony.m, / Pe3yabTar 00yyeHus OueHo4YHbIe MepONPUSITHS OK
Paznes / Tema

1 | Teopernueckue | @opmyauposarh 6a3oBble | KonTpoabHas padora CtpoeHue
OCHOBBI XMMHMH | IOHAATHSA M 3aKOHbI XMMMH | BEUIECTBA U XMMHYECKUE PEaKLUU

1.1 | OcHOBHBIE CocTaBisATh XUMHUYECKHE OK 01
XUMUYECKUE (hopMyITBI COCTMHEHMIA B
MOHSITUS U COOTBETCTBUU CO CTEIICHbIO
3aKOHBI, OKHUCJICHUSI XUMUYECKUX 3ajaun Ha COCTaBJICHUE
CTpOEHUE AJIEMEHTOB, HCXOS U3 XUMUYECKHUX (HOPMYJT
aTOMOB BaJICHTHOCTH U JIBYXaTOMHBIX COE€IMHEHUN
XUMHAYECKUX AJIEKTPOOTPHUIIATETHHOCTH (oxcumoB, cynb(hUIO0B,
3JIEMEHTOB TUAPUJIOB U T.I1.).

1.2 | Ilepuoanueckuii | XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE OK 01
3aKOH U XUMHYECKUE DJIEMEHTHI B TEOPETUYECKUE 3a1aHUS HA OK 02
[lepuonnueckasi | COOTBETCTBUU C UX XapaKTEePU3aLNUI0 XUMHUECKUX K 1.1
cHhcTeMa TIOJIOKEHUEM B 2IEMEHTOB: «MeTandecKue / IK 2.1
XUMHUYECKHUX NEepUOANYECKON crcTeMe HEMETaIJINUYeCKHUe CBOICTBA,
anemeHToB /JI. XUMUYECKHUX AJIEMEHTOB 3JIEKTPOOTPUIIATEIHLHOCTD U
W. Menneneena, | JI.1. MenaeneeBa CPOJICTBO K DJIEKTPOHY
UX CBSI3b C XUMUYECKHUX HJIEMEHTOB B
COBpEMEHHOM COOTBETCTBUE C UX JIEKTPOHHBIM
TeopUen CTPOECHHUEM H IIOJI0KEHUEM B
CTPOCHHUS NEePUOANYECKON crcTeMe
aTOMOB XUMHYECKHX 31eMeHToB J[. M.

MenneneeBay.

1.3 | Ctpoenue CocTaBisTh XUMHUYECKHE OK 01
BEIIECTBA U (hopMyIBI COeTMHEHHI B
npupoaa COOTBETCTBHUU CO CTETICHBIO
XUMHYECKON OKHUCJICHUSI XUMUYECKUX Tect «CTpoeHue aToMoB
CBSI3H. 3JIEMEHTOB, HCXOMS U3 XUMUYECKHUX JIEMEHTOB U
MHuoroo6pa3ue | BaJ€HTHOCTH H IpUPOJIa XUMUUYECKOHN CBSI3M».

BEILIECTB 3JIEKTPOOTPHUIIATEIHHOCTH

1.4 | Knaccuduxamus | Knaccudummponatsb 1.Tect «Homenknarypa u OK 01

Y HOMEHKJIaTypa | HEOPraHMYE€CKHUE BEUIECTBA B | HA3BAHUE HEOPTraHUYECKUX OK 02




HCOPTraHN4YCCKHU
X BECIICCTB

COOTBETCTBUU C UX
CTPOCHUEM

BCIIESCTB UCXOJIS U3 UX
XUMUYECKON (hOPMYJITBI HITH
COCTaBJICHHE XMMHISCKOMN
(bOopMyJITBI HCXO/ISI M3 HA3BaHUS
BEILECTBA [10 MEXAYHAPOJIHOU
WJIM TPUBHAIBHOU
HOMEHKJIAType».

2.3a1a4un Ha pacyeT MacCOBOM
JIOJTH (MacChl) XUMHUYECKOTO
31eMeHTa (COeTMHEHNS )B
MOJIEKYJie (CMecCH).
3.IIpakTrueckue 3aaHusl 110
KJIacCU(UKAIINU, HOMEHKIIATYpe U
XUMUYECKHM (popMyiam
HEOPTaHUYECKUX BEIIECTB
pa3JIMYHBIX KJIACCOB.

1.5

Tumnsr
XUMHYECKUX
peakuui

CocraBnaTh peakuuu
COCIMHEHUS, PA3JIOKEHUS,
o0MeHa, 3aMeILCHMS,
OKHCITUTEITHHO-
BOCCTAHOBUTCIIbHBIC
PEaKIMU U PEaKIIH
KOMILJIEKCOOOpa3oBanus (Ha
npumepe
THJIPOKCOKOMITIIEKCOB
QIIOMUHUS M ITUHKA) C
y4acTHEM HEOPraHUIEeCKUX
BEIIIECTB

1.3amauun Ha cocTaBlieHHE
YpaBHEHUH peaKIuid:
-COEJIMHEHMUS], 3aMEIICHUS,
paznoxxeHusi, oOMeHa

2.3agauu Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJIyKTa PEaKIIMKU COSTUHEHUS;
MacCOBOH MM 00BEMHOM J10JIH
BBIX0/Ia IPOJYKTA PEAKIIUU
COEIMHEHUS OT TEOPETHUECKU
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MCXOJHBIX BEIIECTB U MPOTYKTOB
peakiu; Maccel (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYyKTa
peaKIu, €clid OJIHO U3 BEIIECTB
JTaHO B BUJIE pacTBOpa C
OIIPEJIETICHHOM MacCOBOM J10JIeH
pPacTBOPEHHOI'O BELIECTBA.

OK 01
OK 02

1.6

CkopocTth
XUMHYECKHUX
peaKIui.
XHUMHUYECKOE
paBHOBeCHE

UccaenoBats BanusHIE
KOHIICHTPALIUU
pearupyommx BemecTs u
TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIui

1. JTabopaTopHas pabota

— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH pEaKliu OT
KOHIICHTPAITUHU PEarnpyroIInx
BEIIECTBY;

2. [IpakTHKO-OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha
aHan3 (paKToOpoB, BIUSIOMIUX
Ha U3MEHEHHUE CKOPOCTU
XMMHYECKOW PEAKIUH.

OK 01
OK 02
IIK 1.1
IIK 2.1

1.7

PactBopbI,

CocTaBnsTh ypaBHEHHUS

1. 3amanust Ha COCTaBJIECHUE

OK 01




TEOpUs XUMUYECKUX PEAKLUU MOJIEKYJIAPHBIX U HOHHBIX OK 02
ANEKTPOJIUTHYEC | MOHHOTO OOMEHA C yYacTUEM | PEaKIUi C y4acTHUEeM OKCHJIOB, OK 04
KoM HEOPraHMUYECKUX BEILECTB KHCJIOT, OCHOBaHUI U COJIEH, OK 07
IYCCOLIMAINU U MOHHBIX pEeaKIHil THAPOIU3a [IK 1.1
HMOHHBIN 00OMEH COJIEH, YCTAaHOBJICHUE [K 2.1
WU3MEHEHUS KUCJIOTHOCTH CPEJIBI.
2. JIaboparopnas pabota
«Peakuuu rugponusay.
2 | Pazgea 2. CocTaBasiTh ypaBHeHUs H
Heopranudeck | cxeMbl XMMHU4YECKHUX KonTpoabnas padora CBoiicTBa
asi XuMust peakuuii HEOpPraHW4eCcKHX BellecTB
2.1 CocraBnATh ypaBHEHHUS 1.Tect «OcoOeHHOCTH OK 01
duznko- XUMHUUYECKUX PEaKIuu XUMHUYECKHX CBOMCTB OKCHJIOB, OK 02
XUMHUYECKHE HMOHHOT0 OOMEHa ¢ yyacTHeM | KUCJIOT, OCHOBaHUH, ampoTepHbx | OK 04
CBOMCTBA HEOPTaHWYECKHUX BEIIECTB. TUIPOKCHJIOB U COJICI. IIK 1.1
HEOPraHUYeCKU 2.I1paKkTuKO-OpUEHTUPOBAHHbIE IIK 2.1
X BEILECTB TEOPETUUECKHE 3a/1aHus Ha
CBOICTBA U MOJIyYEHHE
HEOPraHUYECKUX BEILECTB.
3.JIaGopatopHas pabota
«CBoiicTBa METaNIOB U
HEMETAIIJIOBY.
2.2 UccnenoBats kauectBennbie | JlabopaTopHas pabora OK 01
peaKkIy HEOPraHUYECKUX 1. AHanUTHUYECKNE PEAKIIUH OK 02
BEIIECTB kaTtnoHoB [-VI rpymm; OK 04
2.AHaIIUTUYECKHUE PEeaKIIU
AQHUOHOB.
Wnentuduxanm 3.IlpakTuyeckue 3agaHus Ha
P COCTaBJICHUE YPABHECHHI peaKIfil
HEOpPraHUYECKU OoOHapy’KeHHUs] aHHUOHOB, B T.Y. B
X BENIECTB MOJICKYJSIPHOW U MOHHOU (popmax.
2.3 | [IpousBoactBo | OG0CHOBBIBAaTh 3HaUeHUE U | [IpakTHKO-OpUEHTHPOBAHHBIE OK 01
HEOPraHW4YeCKH | IPUMEHEHNE 3a/I1aHMS IO COCTABJIEHUIO OK 07
X BEILIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKUX PEAKIUI C
3HaveHMe OBITOBOM U y4aCTHEM HEOPTraHUYECKUX
Y IIPUMEHEHUE B | IPOU3BOJICTBEHHOM BEULIECTB, UCIIOJIb3YEMBIX I UX
OBITY JESITEIbHOCTH YEJIOBEKa UX | MJIeHTU(UKALNU U
U Ha (U3UKO-XUMHUYECKUMHU HPOMBIIIJIEHHBIX CIIOCOO0B
IPOU3BOJICTBE CBOICTBaMH MOJIyYEHHUSI.
3 | Pa3zpen 3. HccnenoBarb cTpoeHue u KonTtpoubnas padora Teopus
Teopernyeckue | cBoiicTBa CTPOEHMS OPraHMYeCcKHX
OCHOBBI OpPraHn4ecKuX BelecTB COeJUHEHHI. YTI1eBOI0POAbI
OpPraHu4ecKoi
XHMHH
3.1 Knaccuduxarms KnaccudumupoBarts 1. 3az[aH1v/I;I Ha COCTaBJICHUE OK 01
cTpocHHe i OpraHMYECKHE BEUIECTBA B Ha3BaHUii OpraHH4eckux
COOTBETCTBUH C UX COEIMHEHUH 110 TPUBHAIBHON
HOMEHKJIAaTypa .
OPraHHYCCKIX CTPOEHUEM WM MEKJlyHAPOAHOH
BEIIECTE CUCTEMATHYECKOU

HOMEHKJIaType.




2. 3a1aHus Ha COCTaBJICHHC
MOJTHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (OpPMYT
OpPTraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3ay1auu Ha OMNpeIeTICHUE
npocteien GopmMyIisl
OpPraHUYECKON MOJICKYJIBI,
HCXOJIS U3 DJIEMCHTHOI'O COCTaBa

(8 %).

4 Pasien 4 HccnenoBarb cTpoeHue u KonTtpoubnas pa6ora Teopus
) CBONCTBA YIJIEBOJ0PO/I0B CTPOCHHUS OPraHUYeCcKHX
YrieBoaopoasl .
cOoeJUHEeHHIl. YTI1eBo0POoabI
4.1 YcranasiuBaTh 1. 3aganus Ha cocTaBieHHE OK 01
3aBUCUMOCTD (PU3HUKO- YPaBHEHUN XUMUYECKHUX OK 02
XUMUYECKUX CBOMCTB peakuuii ¢ ydacTUEM OK 04
OPraHUYE€CKHUX BELIECTB OT OPraHUYECKUX BEIIECTB HA IK 1.1
CTPOEHHUSI MOJIEKY I OCHOBAHUU UX COCTaBa U IIK 2.1
CTpOEHHUSI.
YrieBonopobl
X 2. 3agaHus Ha COCTABJICHHE
YpaBHEHUN XUMUYECKUX
TPHPOIUIRIC €aKUUi, WITIOCTPUPYIOIIUX
HUCTOYHHUKHU P ’ -pupy
XMMHUYECKHE CBOMCTBA C YUETOM
MEXAHU3MOB IIPOTEKAHUS
JTAHHBIX PEaKIUi U
TE€HETUYECKOM CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
4.2 YcraHaBIMBaThH 1. PacueTHble 3amaun 1mo OK 02
DUsHKO 3aBUCHUMOCTH (DU3HUKO- YPaBHEHUSIM PEAKLIUMN C OK 04
XUMHYECKHUX CBOMCTB y4acTUeM OPraHUYECKUX
XUMHUYECKHE
. OpPraHMYECKUX BEIIECTB OT BELIECTB.
CBOMCTBA
CTPOCHUS MOJIEKYJT 2. JJTabopaTtopHnasi pabota
YIJIEBOI0POIOB .
«CBoiicTBa yIriI€eBOAOPOJIOBY.
5 Paspea S. HccaenoBarb cTpoeHue u KonTtpoJubnas padora
Kucaoponocone | coiicTBa «CTpyKTYpa U CBOMCTBA
prKaiue KHCJIOPOACOAEPKALIHUX OPraHu4YeCKHUX BellecTB»
opraHnyecKkue | OpraHU4YecKUX BellecTB
COeAMHEeHHUs
5.1 YcraHaBIMBaThH PacueTHnie 3amaun 110 OK 01
3aBUCUMOCTH (PH3UKO- YPAaBHEHUSIM PEaKLUii C OK 07
Cruptbl. DeHoN | XMMHYECKUX CBOWCTB y4acTUeM OPraHUYECKUX
OpPraHMYECKUX BEIIECTB OT BELIECTB.
CTPOEHHS MOJIEKYJI
5.2 | Anbaeruasl. YcraHaBiauBaTh Pacuernnie 3amaun mo OK 01
KapGoHoBsie 3aBUCUMOCTH (PU3HKO- YpaBHEHUSM PEAKIIHH C OK 02
KHCJIOTHI. XUMUYECKHUX CBOMCTB y4aCTHEM OPraHUYECKUX OK 04
CrnoxHble OpPraHWYECKHUX BEIECTB OT BEILIECTB
abupsl CTPOEHHUSI MOJIEKYJI
53 YcTaHaBiIuBaTh Pacuetnsie 3agaun mo OK 01
VrieBoanl .
3aBUCUMOCTB (DU3HUKO- YPAaBHEHUSIM PEAKIMM C OK 02




XUMHUYECKUX CBOMCTB
OPraHUYEeCKHUX BEIIECTB OT
CTPOCHUS MOJIEKYJI

y4aCTHEM OPraHUYECKUX
BELLECTB

OK 04

5.4 YcTaHaBiauBaTh Pacuetnbie 3apaun mo OK 01
dusnko- 3aBUCUMOCTD (PU3UKO- YPAaBHEHUSIM PEAKIMi C OK 02
XUMUYECKUE XUMUYECKUX CBOMCTB y4aCTHEM OPraHUYECKUX OK 04
CBOICTBa OpPraHMYECKUX BEIIECTB OT BEIIECTB
KHCJIOPOJIOCOJE | CTPOEHUS MOJIEKYJI JlaGopatopHas paboTa
prKamx «Xumuueckue u puznueckue
OpraHMYeCKHUX CBOMCTBA KMCIIOPOAOCOAEPKAIUX
COEIMHEHUI OpPraHMYECKUX COCIUHEHMSD.

6 | Pa3znen 6. HccaenoBarb cTpoeHue KonTpoannasi paGora
A3oToconep:ka | cBoiicTBa azorcofep:kamux | «CTPyKTypa M CBOMCTBa
ue OpPraHu4yecKux OpPraHu4yecKuX BelecTB»

OpraHuvyecKne | BellecTB
coeMHEeHUs!
6.1 YcraHaBiuBaTh 3aaHus Ha COCTaBJICHUE OK 01
3aBUCUMOCTD (PU3UKO- YPaBHEHUN XUMUYECKHUX OK 02
XUMUYECKUX CBOMCTB peakuuii, HIUTIOCTPUPYIOLIHUX OK 04
A OpraHMYECKUX BEIIECTB OT XMMHUYECKHE CBOMCTBA C YUETOM
MHEBI- CTPOEHHS MOJIEKYJI MEXAHU3MOB IIPOTEKAHUS
AMMHOKUCIOTHI. o
Bexu JaHHBIX peaKiil 1
TE€HETUYECKOH CBS3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

7 | Paspen 7. HccaenoBarb cTpoeHue u KonTtpoJubnas padora
Bbicokomouieky | cBoiicTBa «CTpyKTYpa U CBOMCTBA
JISIpPHBIE BBICOKOMOJICKYJISIPHBIX OPraHN4YeCKHUX BelecTB»

COeIMHEHUS COeIMHEeH Uil
7.1 OcHOBHbIE IOHATHS XUMHUH Pemenne nenouek npespamenuii | OK 01
BBICOKOMOJIEKYJISIPHBIX Ha F€HETUYECKYIO CBA3b MEXKIY OK 02
COCIMHEHUI KJIACCaMM OPTaHUYECKUX OK 04
COEIMHEHNH C COCTaBIICHUEM IIK 1.1
IImacTmacchl. Ha3BaHUU OPraHUYECKUX IIK 2.1
Kayuayku. COEJIMHEHUH IO TPUBUAIILHOW WIIH
BonokHa MEXIYyHAPOAHOU
CUCTEeMaTUYECKON HOMEHKJIAType.
Pemenue pacueTHbIX 3a71a4 10
YpaBHEHUSAM peakuil C ydyacTueM
OpPraHMYECKUX BEILECTB

II | IpukaagHoil MOAYJIb

8 | Pazgen 8. 3amura keiica (c yuerom
Xumus B OueH“B? Th HocaeAcTBHH Oyayueit npogeccuoHAIbHOMN

OBITOBOI U
ObITY U . AesITeJIbHOCTH)
NPOU3BOACTBEHHOM
NPOU3BOACTBE
HHOI AeATENLHOCTH 1eI0BeKa
MO3MIHI IKOJIOTHYeCKON
AeATEJIBbHOCTH
0e3omacHOCTH
yeJIoBeKa

8. | Xumus B 6bITy | OrieHUBaATh MOCIEICTBUS Keiic (c yuetom Oynymieit OK 01

u OBITOBO U npodeccuOHaATHHON OK 02




IIPOU3BOJCTBE | IIPOU3BOJCTBEHHOU nesitenibHOCTH) Bosmoxnbie Tembl | OK 04
HHOU NEITEILHOCTHU YEJIOBEKA C KEHCOB: OK 07
JIEATENBHOCTH | MO3ULUNA dKOJIOTMYECKON 1. [Toremienne knumara u IK 1.1
YelioBeKa 0€30MacHOCTH BBICBOOOJKIEHIE Ta30BbIX HE % %’
TUAPATOB CO JIHA OKEaHa. '
2. Xumusi B Moel Oyayiei
npodeccuu.
3. XUMUSA B CEITBCKOM
XO3SICTBE.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MTPENapaToB.
5. XHUMUS U IKOJIOTHUS.

9. HNHuTepnperupoBarh 3amura keiica (c yueToM
Paznen 9. XHUMHYECKHe MPouecchl U Oynyuieil npogeccuoHAIbHOM
HccaenoBanu | siBiienusi B ouocepe AesiTeJIbHOCTH)
en
XUMHYEeCKHH
aHaJIn3
00bEeKTOB
ouocdepbl

9.1 | OcHOBBI BBIMoaHATE TIOTHBIN TTUKIT 1.JTaboparopnas pa6ora «OcuoBbl | OK 01
1abopaToOpHON | HKCIIEPUMEHTAIBLHOTO 71a060paTOPHOI MPAKTUKI. K 1.1
MPaKTUKH B HCCIIEZIOBAHUS C 2.3ama4yn Ha BBIYUCIICHUE HE % %
npodeccuonan | cCoONIOACHUEM TIPABHIT CpPEIHEro 3HaYeHus '
BHBIX 0e3omacHOTO OOpaIeHus ¢ SKCTICPUMEHTAJIbHBIX JIAHHBIX,
nabopartopusx | BeHIECTBAMH U JaOOPATOPHBIM | OTPEITHOCTH.

o0opyIoBaHHEM 3.IlpencraBinenue pe3ynbTaToB
9KCIIEPUMEHTA B Pa3IMYHOM
dbopme (Tabnmia, rpaduk,)

9.2 | XuMnueckuit HccnenoBate XuMHUYECKUN 1.Tect «CBoiicTBa 1 cOCTaB OK 01
aHaiu3 mpoo coCTaB TIPOO BOBI BOJIBD. OK 02
BOJIBI 2.I1paKkTUKO-OpUEHTUPOBAHHbIE OK 07

TeopeTnueckue 3aaanusa Ha coctaB | [1IK 1.1
BOJIBI M CTIOCOOBI BBIPAYKEHUS HE % %
KOHIICHTPAIIUHA U TIepecUeT

KOHLIEHTpaiu# (c

WCIIOIb30BAaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3.JIaGoparopnas pabota

Omnpenenenne pH Boasl u ee

KHUCJIOTHOCTH;

Ornpezenenne >KkeCTKOCTH BOJIbI U

CIOCOOBI €€ YCTPaHEHHUSI.

9.3 | Xumnueckuit 1. Tect «Oprannueckue n OK 01
KOHTPOJIb HccnenoBats XuMudecku HEOPTaHWYECKHE BEIIECTBA, OK 02
KauecTBa COCTaB IMPOIYKTOB MUTAHUS BXOJISIIIIME B COCTaB MPOJAYKTOB OK 07
MPOAYKTOB MIATAHUSY. IK 1.1
MUTaHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE HE % %

3a1aHus 10 KYJUHAPHOU
TEMaTHKE.

3. JlJabopartopHas pabota (Ha
BBIOOD):




— OOHapy>keHue HUTPATOB B
NPOAYKTaX MUTaHUS;

— UccnenoBanue npoayKkToB
NUTaHUS Ha HAJIMYKE YTIIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOTYPT)
Ha HaJIM4YMe yrieBooB
(kpaxMa, INII0K03a, caxapo3a).

9.4 | Xumnueckuit HccnenoBate XuMH4ECKUN 1.Tect no Teme «XUMHUYECKUI OK 01
aHajiu3 npood COCTaB POO MOYBHI COCTaB HEOPraHUYECKUX U OK 02
TOYBBI OpPTraHUYECKUX yIOOPCHUIN. OK 07

2.3ananue «B3aumocssizb coctaBa | [IK 1.1
MIOYBBI, TUII TIOYBBI U €€ HE %: %’
HA3HAUYCHUS.

3.JIaboparopnas pabota

Onpenenenne pH BogHOM

BBITSDKKH TTOYBBI, €€ KUCIIOTHOCTH

U IICJIOYHOCTH.

9.5 | UccnenoBanue | MccnenoBaTh XMMUYECKUI 3amura Keiica OK 01
00BEKTOB cocTaB 00bEKTOB OHOChepbl Bo3moxHbIe TEMBI: OK 02
ouochepsl Ha PUMEPE IPOILYKTOB 1. UccnenoBanue cocrasa OK 04

MUTAHUS, BOJIBI U TIOYBEI MHUHEPAITBHON BOABI U OK 07
PEKOMEHJALIUH T10 €€ K 1.1
HCITIOJIb30BAHUIO. [K 2.1
IIK 2.3
2. HccnenoBanue cocraBa u

KayecTBa MOPOXKEHOIO U APYTUX
MOJIOYHBIX ITPOAYKTOB.

3. Copnep:xaHue HUTPATOB B
3€pPHOBBIX KYJIbTYPax, OBOIIAX.
4. Uccnenoanue npood

BOJIOTIPOBOJHOM BOJIbI HA MIPEAMET
YCTpPaHEHUS KECTKOCTH.

5. YcrpaneHue KeCcTKOCTH
BO/IbI B CEJIbCKOXO35MCTBEHHOM
JeSATEIbHOCTH.

6. Onpenenenue coepxkaHus
BUTAMHHOB B
CEIIbCKOXO35IMCTBEHHOM

MPOIYKITHH.




