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IporpaMMa HoJArOTOBKH CHELHATHCTOB CPEAHEro 3B€Ha N0 CIEIHAIBHOCTH
35.02.16 Dxcrutyatauusi 1 peMOHT CEJIbCKOX03AHCTBEHHOH TEXHUKH H 000pyI0BaHHS

2024 r.



Pabouas nporpamma y4eOHOM IMCHUIUIMHBI pa3paboTaHa HAa OCHOBE:

- (penepasbHOTO TOCYIapCTBEHHOTO O0OPA30BATENBHOTO CTaHIApPTa CPEIHETO OOIIEeTro
00pa3oBaHMs, YTBEPKICHHOTO MpHKa3oM MuHuctepcTBa npocBemenus Poccun Ne 355 ot 24
Mmas 2022r, 3aperucTpupoBaHHOr0 MuHHMCTEPCTBOM rocTMIMM Poccum (perncrpauroHHbId Ne
68984 or 24 wrwons 2022r) mo crneumambHOcTH 35.02.16 Dkcmyaranmuss W pPEMOHT
CENIbCKOXO3SHCTBEHHOW TEXHHUKH U 000PYIOBaHUS;

- TOpPUMEPHOU MpOorpaMmbl «XHUMHS» i1 NPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzanuii, 2022 r. ®I'6OY AI10 UPTIO.

Opranuzanus-paspadoryuk: [AIIOY «AnekceeBCKui arpapHbIii KOS

Pa3padorumk: ['aneeBa 3.H.., npenonasarens

[IpuHsTa Ha 3aceaHuy MeJarorudeckoro coera mporokoa Nel or  29.08.2024



COJEPKXAHHUE

OBLIASI XAPAKTEPUCTUKA PABOYEI IPOT'PAMMBbI
YYEBHOM JUCLUAILIUHBI

CTPYKTYPA U COAEP/ KAHUE Y‘IE!';HOI‘/'I JUCHHUIIVIMHbI
YCJIIOBUSA PEAJIM3ALIIMU YYEBHOU JUCHUIIJIMHBI

KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JTUCHUIINHBI



1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI
[lporpamma y4yeOHOM JUCLMIUIMHBI SBISETCA 4YacThlO IPOrPaMMbl  [OATOTOBKH
cnenuanuctoB cpeanero 3BeHa B coorBerctBuu ¢ ®I'OC CIIO no cneumnansHocTH 35.02. 16
OKcIuTyaTalys ¥ pEMOHT CeJIbCKOXO03HCTBEHHOM TEXHUKU U 000PY10BaHMS
1.2 MecTto AMCUMIUIMHBI B CTPYKTYpe MNPOrpamMMbl MOATOTOBKH CHEHHAJHCTOB
CpeHero 3BeHa
OO0meoOpa3zoBarenbHas AUCHUIUINHA «XHUMHUS» HU3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM  IUKJIE y4eOHOro IUlaHAa  OCHOBHOM npogeccuoHaIbHON
oOpa3zoBarenbHOM mporpamMmbl  crenuainbHocTH:  35.02.16  DOkcrulyataluss W PEMOHT
CeJIbCKOXO035HCTBEHHOM TEXHUKU 1 000py10BaHUs
TpynoeMKoCTh AUCUMILIMHBI «XUMUS» Ha 0a30BOM ypoBHE cocTaBisgeT 112 yacos, u3
KOTOpBIX 72 4acoB - 6a30BbId MOAynb (7 pa3fenoB) U 28 4acoB - MPHUKIAAHON Moaynb (2
pazzena), BKIOYaKOIINN NIPakTHKO-OpUEHTUPOBAHHOE CO/IEP)KaHNE KOHKPETHO! Ipodeccrun niu
CHELHUaTbHOCTH.
1.3. Henun u 3aga4n JMCUMIIMHBI — TPeOOBaHNUS K pe3yJbTaTaM OCBOCHUS
AUCUMILIUHBI:
1.3.1. Heau u 3axa4u JUCHUNIMHBI
dopMupoBaHHE Yy  CTYIEHTOB  NPEACTAaBICHHUS O  XUMHMYECKOHW  COCTaBIISIOLICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa KaK OCHOBBI TPHHSATUS PEHICHWH B JKU3HEHHBIX U
IPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOT'O ITOBE/IEHUS B IPUPOTHOMN cpejie.
3agauu AUCHMILIMHBI:
1) chopMUpoBaTh NOHMMAHHUE 3aKOHOMEPHOCTEH IMPOTEKaHUsI XMMHYECKHUX IPOLIECCOB U
SBJICHUA B OKpYXarwlleil cpeae, IENOCTHOW HaydYHOM KapTHHBI MHUpa, B3aMMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;
2) pa3BUTh YMEHHUS TIPOBOAWTH PACUETHl IO XUMHYECKHM (OpMyiIaM U YpaBHEHHIM
XUMHUYECKMX pEaKlUMd, IUIAHUPOBaThb W HWHTEPHPETHPOBATh Pe3yJabTaThl XUMHUYECKUX
AKCIIEPUMEHTOB,
3) chopMUpOBaThH HaBBIKH NPOBEICHUSI XUMHUYECKUX DKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ cOOJI0JeHMeM TMpaBui Oe30MacHoro oOpalleHust C  BelecTBaMU U
1a00paTOpHBIM 000PYI0OBAHUEM;
4) pa3sBUTh YMEHUs aHAJIU3UPOBATh, OLIEHUBATh, IPOBEPATH HA IOCTOBEPHOCTh U 00001IATh
UH(OPMAIIMIO XUMHUYECKOTO XapakTepa M3 Pa3IM4HbIX MCTOYHUKOB; 5) chopMHpOBATH YMEHHUSI
IPOTHO3UPOBATh IOCIEACTBUS CBOCH AEATENBHOCTH U XUMHMUYECKUX INPHPOJHBIX, OBITOBBIX U
IIPOU3BOJICTBEHHBIX MPOLIECCOB;
6) chopMupoBaTh MOHUMAaHUE 3HAUUMOCTHU JOCTHKCHUH XUMHUYECKON HAyKH M TEXHOJOTHH IS
pa3BUTHUS COLIMATIBHON U TPOU3BOJCTBEHHOM cep.



1.2.2. [Inanupyemble pe3yJibTaThbl 0CBOEHHS 001e00pa3oBaTe/IbHONH JTUCHUILINHBI B cooTBeTcTBUM ¢ PT'OC CIIO n

Ha 0CHOB¢C

Kon n

HANMEHOBAHHE
GopmMupyembIx
KOMIIeTeHIINH

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS M CHUIJIHHDI

Oo0mue

JAucuunimHapHbie

3a1a4

OK 01. BeiOupats
CTIOCOOBI PEIICHUS

npodeccroHab HOM
NeSTeIbHOCTH
MPUMCHUTCIIBEHO

K  pa3IduYHBbIM
KOHTCKCTaM

JIP 05 B yacTu Tpy10BOr0 BOCIIUTAHMA:
- FOTOBHOCTh K TPYy1y, OCO3HAHHUE
MacTepCTBa, TPYI0I00ue;
- TOTOBHOCTh K aKTMBHOM JIESITEIIbHOCTA TEXHOJIOTHYECKOU U
COLIMAJIbHOW  HAIPaBJIIEHHOCTH, CIOCOOHOCTh  WHUIIMUPOBATH,
MJIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh;
- WHTEpEeC K pa3muudabiM  cepam  npodeccHoHATBHON
NEeSTEIbHOCTH,

OBnazieHue yHUBEPCAILHBIMUA YI€OHBIMU TI03HABATEILHBIMU
JEHCTBUSAMMU:
MP 01 a) 6a3oBble JiorTHYeCKHe AeliCTBUA:
- CaMOCTOSITENNFHO  (OPMYTHPOBATH U
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WA OCHOBAHMS
JUTSI CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIECHHUS;
- ONpeNensaTh UENH JACSITEIbHOCTH, 3a/1aBaTh
mapamMeTpbl U KPUTEPUH  MX  JIOCTHXKEHUS;,  BBISABIITH
3aKOHOMEPHOCTHU U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;
BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTh, OIEHWBATh COOTBETCTBHE
pEe3yAbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN I€ATEIbHOCTH;

INECHHOCTHU

AKTYAJIIU3UPOBATH

- pa3BUBATH KpCaTuBHOC MBIIIJICHUEC npu pPEeIICHUU
PKU3HEHHBIX TpoOiieM
JIP 07 6) 6a30Bble HcciIea0BaTEIbCKHE 1€ CTBUSA.

- BJIAJIeTh HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOW U TMPOEKTHON
NesITeNIbHOCTH, HAaBbIKAMU pa3pelieHust npooiem;

[IP6 2 BmameTh CUCTEMON XMMHYECKUX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJATAIONINE TOHATUS (XUMHUYECKUN
AJIEMEHT, aTOM, JJIEKTpOHHas 000j0YkKa aroma, S-, -,
daekTpoHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTb, CTEIIEHb
OKHCJICHUSI, XUMUYECKasi CBsI3b, MOJIb, MOJISIDHAsI Macca,
MOJIIPHBIA 00BEM, YIIEPOAHBIN CcKeneT, PyHKINOHAbHAS
rpyImna, paaukan, U30Mepus, U30MepPbl, TOMOJIOTHYECKUI
psn, TOMOJIOTH, YIIEBOAOPOIBI, KHUCJIOpOA- 5
Q30TCO/IEPKAIINE COCAUHEHHUs, OMOJIOTUYECKH aKTHUBHBIE
BeliecTBa (YrJIeBObI, JKUPHI, OCIKH), MOHOMED, TIOTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS,
KpUCTAJUIMYECKasl PEIeTKa, TUIbl XUMUYECKHX pPeaKIui
(OKHCTUTEIBHO-BOCCTAHOBUTEIIBHEIE, 3K30-U
SHAOTEPMUYECKHE, PEAKIIMM MOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHUECKAS
UCCOIMAIMsA, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHUYECKOW peaKIi, XMMHYECKOE€ PaBHOBECHE), TEOPUHU
1 3aKOHBI (TEOPUs] XUMHUYECKOTO CTPOEHUSI OPraHUYECKHUX
Bemects A.M. bytiepoBa, Teopus 3IEKTPOJIMTHYECKON
nuccouranuu, nepuoanueckui 3akon .M. Menneneesa,

3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUIN  S3bIK  XUMHH,  (PaKTOJIOTHYECKHE
CBEJCHHSI O CBOMCTBaxX, COCTaBe, I[OJY4EHUU U
6e3omacHOM MCIIOJIb30BaHUHU BaXHEUIIINX

HCOPTraHNUYCCKUX U OPIraHNYCCKUX BCIICCTB B 6BITy u




- BBISABJIATH HpI/I‘-II/IHHO'CJIeIICTBCHHBIe CBiA3HU U aKTyaJII/I?;I/IpOBaTb
3aJa4dy, BBIIBUIATh THUIIOTE3y €€ PEIICHHs, HaXOIUTh apryMEHTHI
JUIS I0Ka3aTebCTBA CBOMX YTBEPIXKICHUH, 3a/1aBaTh MapamMeTpbl U
KPUTEPHH PEIICHHS,

- aHaJII/I?;I/IpOBaTL HOHy‘-ICHHBIe B XOJI¢€ peI_HCHI/ISI 3aa4uu
pe3yabTaThl, KPUTUYECKH  OLEHHBATh WX  JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHC B HOBBIX YCJIOBI/ISIX; - YMCTB
MEPEHOCHUTh 3HAHUS B TIO3HABATE/ILHYIO M MPAKTHYCCKYIO 00J1aCTH
KHU3HECACATCIIbHOCTH,

- yMETh HMHTETPUPOBATh 3HAHHS M3 PA3HBIX IMPEIMETHBIX
obJacrei;

- BBIIBUIaTh HOBBIC HJEH, IpeIaratb OPUTHHAIbHBIE
ImoaxXoaAbl U peHIeHI/Iﬂ; CHOCO6HOCTI) HUX HCIHOJIB30BAaHUA B
[I03HABATEIBHOM U COLUAILHOM MPAKTUKE

Y TIPaKTUYECKOMN JEATEIHLHOCTH YEI0BEKa;

- YMeTh BBISBISTH XapaKTepHbIE MPU3HAKK U U
B3aMIMOCBSI3b ~ W3YYCHHBIX  TIOHSATUH,  TPUMEHATH
COOTBETCTBYIOIIME TMOHSATHS MPU ONUCAHUMU CTPOCHUS U
CBOMCTB B3aMMOCBSI3b HM3YYEHHBIX MOHSITHH, NMPUMEHSTH
COOTBETCTBYIOIIME TMOHSATHUS MPU ONUCAHUMU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB U MX
MpEeBpaIlCHH; BBISBIATH B3aUMOCBS3b XHMHUYECKUX
3HaHUI C MOHATUSIMH U MPEJCTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

I1P6 3 -ymeTh HCIIOJIB30BaTh HANMEHOBAHUS XUMUICCKUX
COCTMHEHUN MEXIYHAPOJHOTO COH03a TEOPETUUYECKOW U
NPUKIAHON XUMHUM W TPUBHAIbHBIC  HA3BaHUSA
BOXHEHIIUX BEIIECTB (ITWUJICH, AaleTHJICH, TJIHIEPHUH,
denon, Qopmanbaeruna, YKCyCHas KHUCIIOTa, TJIWIHMH,
yrapHplii Ta3, VIJIEKUCIbIA Tra3, aMMHaK, TraiieHas
W3BECTh, HETAIICHas! W3BECTh, NMUTHEBAs COAA U JIPYTHUX),
COCTaBIISATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIIECTB, YPaBHEHUS XUMHYECKUX PEAKIHH, OOBSICHATH
WX CMBICH;, TOJTBEPKIATh XapaKTepHble XUMHYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH dKCIIEPUMEHTAMU
1 3allUCSIMU YpaBHEHUH XUMUYECKUX PEaKIUi;

- YMETh YCTaHaBJIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
HEOPraHWYeCKHMX M  OpPraHMYecKHMX  BELIECTB K
OTNpEeNeNICHHBIM KJIaccaM MW TpyNnaM COCIWHEHUH,
XapakTEepU30BaTh HMX COCTaB W BaKHEHIIME CBOICTBA;
OTPENeNsATh BUIBI XUMHUYECKHUX CBsI3eH (KOBaJIEHTHAs,
MOHHAs, MeTaJTu4ecKasi, BOJIOpPOJIHAS), THUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(UIIMPOBATH
XUMUYECKUE PEaKLIUH;

- chopMupOBaTh TPEACTABJICHHSI: O XUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
pOJM XUMHUM B TIO3HAHWUU SIBICHUW TPUPOIBI, B




(GOpMUPOBAHUM MBIIUIEHUS W KYJIbTYPbl JHYHOCTH, €€
(GyHKIIMOHAJIBLHOW TpPaMOTHOCTH, HEOOXOOUMOW st
pelIeHUs  MPAKTUYECKUX 3aJa4 U IKOJOTUYECKU
000CHOBAaHHOTO OTHOLIEHHSI K CBOEMY 3J0POBBI0 H
MIPUPOAHON CpelE;

[IP6 4 ymeTh NPOBOAWTH pacUeThl IO XHUMHYECKUM
dbopMylnaM ¥ YpaBHCHHSIM XUMHUYECKHX pPEaKIUi ¢
UCIIOJIb30BaHUEM buznueckux BEJIMYUH,
XapaKTEePU3YIONIMX  BEIIECTBA C  KOJMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBUS) T'a30B,
KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BaTh  CHCTEMHBIC
XUMHUYECKUE 3HaHUS [ TPUHATUS pEIIeHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUMsAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

OK 02.
UcnonwzoBars
COBPEMEHHbBIC
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTau
uH(popManun
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JUIS]
BBIIIOJIHEHUS 33724
npo¢eCcCuOHAITBHON
NEeSATEIbHOCTH

u

B 06.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

JIP 04 chopmupoBaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayku U OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHUI0O  CBOETO MeCTa B  MOJUKYJIBTYPHOM  MHUPE;
COBEPILICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJIBTYpPHl KaK
CpelICTBa B3aMMOJICUCTBHS MEXKAY JIOJbMU M TO3HAHUS MHUPA;
OCO3HaHUE LEHHOCTM HAy4YHOW JIEATEIbHOCTH T'OTOBHOCTH
OCYILIECTBISITh MPOEKTHYI0 U MCCIEA0BATENbCKYIO JESITEIbHOCTD
WHIUBUAYAIBHO U B TPYIIE
OBnazneHue  yHUBEPCAJIbHBIMU
JEHCTBUSAMMU:

MP 04 B) pa6ora ¢ undgopmanmeii:

- BIAJCTh HAaBBIKAMU TONy4YeHUs WHPOPMAIUU M3 HCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITH TOWCK, aHAJIM3,
CUCTeMAaTH3allMI0 U HWHTEpPHpeTanyio WHPOPMAIUU Pa3TUIHBIX
BHJIOB U (hOPM TIpe/ICTaBICHUS

yqe6HI>IMI/I II0O3HAaBaTCIbHBIMU

I1P6 3- ymeTh IUIaHUPOBATh U BBINOJIHATH XUMUYECKUH
HKCIEPUMEHT (IIPEBpAILEHHs] OPraHUYECKUX BEILECTB IpY
HarpeBaHuM, I[IOJIy4€HHUE OTUJIEHA U M3YyUYEHUE €ro
CBOMICTB, KAueCTBEHHBIE pEaKIMM Ha  aJbACTUIBI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; AeHaTypalus OelKoB IpU
HarpeBaHWH, LIBETHbIC peaKlUu OEJKOB;

IIPOBOAMTDH PEAKIIUU HOHHOTO 0OMEHA, ONPEAEIATh CPELy
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIIMU Ha Ccylb(haT-,
KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS;
pelaTh AKCIEPUMEHTAIbHbIE 3aJa4l 10 TEMaM
"Metamnst" u "Hemetamisl") B COOTBETCTBUH C
IpaBUIaAMU TEXHUKHU 0€301MaCHOCTH NP 0OpaIIEHUH C
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHHUEM;
IIPEJICTABIISTh PE3YJIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dbopme 3anmrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIMHA U
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;




CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (opMarax C Y4YETOM
Ha3HAaYeHUs MHPOpMAIMM M IENEeBOM ayAUTOpPHH, BbIOHpas
ONTUMAJIBHYIO (DOPMY TPECTABICHUS U BU3YAIU3AIIHH;

OLICHUBATH JOCTOBEPHOCTD, JISTUTUMHOCTh UH(OpPMALINHU, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITUYECKUM HOPMam

- HCIIOJIBb30BAThb CpeacTBa I/IH(i)OpMaLII/IOHHBIX n
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX " OpTraHru3allMOHHBIX 3aga4 C

coOntofieHneM TpeOOBaHM IPrOHOMHUKHU, TEXHUKU O€30I1acHOCTH,
TUTHEHBI, pECypcocOepeKeHUs, TPABOBBIX U ATUUYECKUX HOPM,

HOPM MH(OPMALIMOHHON 0€30MaCHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HH(OPMAIIHH,
nH(OPMAaLIMOHHON 6€30MaCHOCTH JTHYHOCTH;

[1P6 6 -YMETh AHAJIU3UPOBATH XUMHYECKYIO
nH(pOpMALIMIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBod uHGpoOpMmanuu, cerb WHTepHET u
Apyrue);

I[IP6 4 -BnameTb OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS BEIIECTB U XUMUYECKUX ABJICHUH (HaOII0AeHHE,
W3MEPEHHE, OSKCIEPUMEHT, MOJECIUPOBAHNUE); YMETh
MPOBOAUTH PpacyeThl [0 XUMHUYECKUM GopMmyaaM U
YPaBHEHUSAM XUMHUYECKUX PEaAKIUN C HCIOJIb30BAHUEM
(bu3MYECKUX BEIUYHMH, XapaKTePHU3YIOIIMX BEIIEeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa HOPMAaJIbHbBIC
YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKHE 3HAHUS ISl IPUHATUS PELICHUN
B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX,

CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMMO/ICVICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie

B
n

TOTOBHOCTH
CaMOOIIPE/IEIICHUIO;
MP 03 -Osnasienre HaBbIKAaMHU y4eOHO-UCCIIE0BATENBCKOM,

K CaMOpa3BUTHUIO, CaMOCTOATCIBHOCTU U

MIPOEKTHOMN M COIIUAJIbHOM JIeATEIIbHOCTH;
OBnazieHue  yHMBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMMU:

JIP 07 6) coBMecTHas 1eATEJIbHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOM U
VHIUBUAYAIbHON paboThI;

MPUHUMATH EeNH COBMECTHOI NEeSITENIbHOCTH,
OpPraHHW30BBIBATH W  KOOPJWHUPOBATH  JICWCTBHS TI0 €€
JOCTUKEHHIO: COCTABIISITh TUJIAH JCHCTBHIMA, paclpeleisiTh POIu ¢
Y4eTOM MHEHHH yY4aCTHUKOB OOCYXKIaTh Pe3y/IbTaThl COBMECTHOM

paboThI;

- KOOPAUHHUPOBATH U  BBIIIOJHATH pa60Ty B YCIIOBHAX
peanbHOroO, BUPTYaIbHOTO u KOMOMHHUPOBaHHOTO
B3aHMOHeI>iCTBH5I; OCYHIECTBJIATE TIO3UTHUBHOC CTPATCTUYCCKOC

NMOBCACHUEC B PA3JIMYHBIX CUTYyAllUAX, HPOABIIATH TBOPUCCTBO H

BOOOpakeHre, ObITh MHUITMATHUBHBIM.

[1P6 3 -ymeTb NJIaHMPOBATh U BBINOIHATH XUMHUYECKUN
HKCIEPUMEHT (TPEBpALCHUs] OPIraHUYECKUX BELIECTB MPU
HarpeBaHUM, I[IOJYYEHUE OTUJIEHA W W3YYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKLIUN Ha aJIbIETUIbI, Kpaxmall,
YKCYCHYIO  KHCIIOTY;  JeHarypauusi  O€lKoB  IpH
HarpeBaHWHU, LIBETHbIE peakIuu OCJIKOB; MPOBOJUTH
peakuuu HOHHOTO OOMEHa, OIpeAeNsTh CpeAy BOJHBIX
pacTBOpOB, KauyeCTBEHHbIE peakUuud Ha cyiabdar-,
KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHS;

IIP6 5 - pemaTh 3KCIEepUMEHTAJIbHBIE 3aJaudl IO
temaMm "Mertamuibl" u "Hemetannel" B COOTBETCTBHM C
NpaBUJIaMHd TEXHUKH O€30MacHOCTH TNpHU OOpalleHuH ¢
BelleCTBAMM U JIabOpaTOpHBIM  00OpyIOBaHUEM;
MIPEJICTaBIIATh PE3YyIbTaThl XUMUUECKOTO IKCIEPUMEHTA B
(dbopme 3amucu ypaBHEHUN COOTBETCTBYIONIUX PEAKIIUA U
(bopMyIMpPOBAThH BHIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB




OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU ACHCTBUIMMU:
MP 02 r) npunsiTue ce0si U APYrUX JIIOAe:
NPUHUMATh MOTHBBI W apryMEHThl JPYrHX JIOACH MpHu
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX JIFOJIEH HA OIIHUOKH;
pa3BUBaTh CIIOCOOHOCTh IOHHUMATh MHpP C TO3HMLIUU JAPYroro
4elloBeKa

OK 07.
ConelicTBOBaTh
COXPaHEHUIO
OKpY>KaroIen Cpespl,
pecypcocoepexe
HUIO, IPUMCHSTh
3HAHUSA 00
W3MEHEHHUHU KIuMaTa,

JIP 14 B 00J1acTH 3K0JIOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTD IKOJIOTHYECKOW KYJIBTYPhI, TOHUMAaHUE

BIMSHUS COIMAIbHO-9KOHOMMUYECKHX TIPOILIECCOB HA COCTOSHUE

MPUPOTHON W  COIMAIBHOM CpeIabl, OCO3HAHHWE TIJ100aJTBLHOTO

XapakTepa dKOJIOTHUECKUX MpodieM;

IUTAaHUPOBAHHUE U OCYIIECTBICHUE JIEHCTBUI B OKpYKaroLIeit
Cpeie Ha OCHOBE 3HAHUS LIEJei

YCTONYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

IP6 1 - chopmupoBaTh mpencTaBIEHUS: O XUMHUYECKOM
COCTaBIIAIIOIIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUDa,
poiu XMMHMM B T[IO3HAaHWU SIBJIEHUH NpPUPOJBI, B
(OpMHPOBAHUN MBIIIICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YyHKIMOHATBHOH  TPaMOTHOCTH, HEOOXOOUMON  JUIs
pelIeHNss  NPAaKTHYECKUX  3aJa4y U IKOJIOTMYECKH
00OCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO H
IIPUPOJHON CpeEE;

IIPUHIAIIBI AKTUBHOE HENPUSATHE JIEHUCTBUM, MPUHOCIIIUX Bpel okpyxatouei [TP6 5
OepeKIMBOTO cpene; - yMers  coOmrogaTh  IpaBWJIA  AKOJOTMYECKU
MPOU3BOJCTBA, - yMEHHE TTPOTHO3UPOBATH HEOJIArOMPUSITHBIE IKOJIOTHIECKUE [IEIeCO00pa3HOT0 TOBEAEHUs B OBITY H  TPYIOBOM
7 HeKTHBHO MOCJIE/ICTBUS IPEANPUHUMAEMBIX IEUCTBUH, IPEIOTBPAILIATh UX;  [IEATEIbHOCTU B LEISAX COXPAHEHHUS CBOETO 3/I0pPOBbS U
JIECTBOBAaTh B - paclIupeHre  OmbITa  JIEATEIIbHOCTH  3KOJIOTMYECKOM OKPYXkKAIOIIEH MPUPOAHON CpEbl; YUUTHIBATH OMACHOCTh
YpE3BbIYANHBIX HaIpaBJIEHHOCTH; BO3JICUCTBUSl HA JKHUBBIE OPraHU3Mbl ONPEIEICHHBIX
CUTYyalHSIX MP 03 oBirafieHNe HABBIKAMHU y4eOHO-UCCIICIOBATEILCKOM, BEIIECTB, TOHUMAsl CMBICI IIOKa3aTelisl MpeaeabHON
MPOEKTHOU U COLMAIIBHOU JIESTENBHOCTH; JIONYCTUMOW KOHILIEHTpalluu
11K 2.10. JIP 09. I'oToBHOCTh M CHOCOOHOCTH K 0Opa3zoBaHuio, B ToM uuciae[IP6 1 CdhopMupoBaHHOCTH NpEACTAaBICHUH O MecTe
OdopmnsaTe caM000Opa30BaHUIO, HA TPOTHKEHUM BCEH JKU3HU; CO3HATEIHLHOEXMMHUU B COBPEMEHHOM HAydYHOM KapTUHE MHPA;
JIOKYMEHTBI O OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHHUIO KaK yCIOBHIOIOHUMAHUE POJIM XMUMHH B (JOPMHUPOBAHUHU KPYyro3opa H
MPOBEJCHUN yCHenrHou mpodecCuoHaIbHOM U 00IeCTBEHHOM AesTenbHOCTH. JIP hyHKIIMOHATBHOM TPaMOTHOCTH YEJIOBEKa JUTS
pEMOHTa 13. Oco3Hannblif BBIOOp Oynymiel mpodeccud U BO3MOXKHOCTEH peIIeHHs MPaKTUYECKUX 33]1a4;
CETbCKOXO3IHUCT peanu3alui COOCTBEHHBIX >KM3HEHHBIX IUIaHOB; oTHomeHue KIIP6 3 BrnageHue OCHOBHBIMH METOJIaMHU HAYYHOTO
BEHHOU TEXHUKU U MPOPECCHOHATHHON EATEIBHOCTH KAaK BO3MOXXHOCTH Y4YacTHsSl BIIO3HAHUS, WCIONB3YEMbIMH B XHMHH: HaOIIOJIEHUE,
000OpyIOBaHUS, peleHn JUYHBIX, 0OIIIECTBEHHBIX, rOCyJ1IapCTBEHHBIX, ONTUCAHUE, U3MEpEHNE, AKCIIEPUMEHT; YMEHHE
COCTaBIATh OOIIEeHAIIMOHAIBHBIX MTPOOIIEM. o0pabarbiBaTh, OOBSACHATH PE3YIbTAThl MPOBEICHHBIX
TEXHUYECKYIO MP 01. YMeHue camoCTOATEbHO ONPENeNsATh MEeNN EeATeTbHOCTH|ONBITOB M JIeJIaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH
JNOKYMEHTAIMIO HA U COCTABJISITH ~ IUIAHBI  JIEATEIIbHOCTH; CaMOCTOSITEJIbHO IPUMEHSATh ~ METOAbl ~ MO3HAHUS  NPU  PEIICHUH
CIIMCaHHE OCYHIECTBJISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTb; IPAKTUYECKUX 3a]a4;




CeIIbCKOXO3SMUCT
BECHHOM TEXHMKH,
HEMPUTOJTHON K
SKCIUTyaTalluH,
TOTOBUTH
MPEAJIOKEHUS 110
ITOBBIIIICHHIO

7 (HEeKTHBHOCTH
TEXHHYECKOTO
00CITYKHBaHUS U
peMOHTA
CEIIbCKOXO3SICT
BCHHOI TEXHUKH U
00opyoBaHUS B
OpraHU3aIHH.

WCIIOJIb30BaTh BCE BO3MOXKHBIE pPECypchbl Uil JOCTH)KEHHUSA
MOCTaBJICHHBIX ueneﬁ n pcajin3alvu IIJIAHOB JCATCIBbHOCTH,
BBIOMpATh YCIHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIHSIX

MP 03. Bnagenue HaBbIKAaMH  TI03HaBaTeNbHOW,  y4eOHO
WCCIIEIOBATENIbCKOM M IMPOEKTHOM JIeATENbHOCTH, HaBbIKaMU
paspemieHuss ~ mpoOJieM;  CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOHCKY METO/JOB pEIICHUS MPaKTHYECKUX
3aaa4, IPpUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA B CO3JaHUU
HOBOM 0a3bl MaTepHabHON KyJIbTYpbl, B PEIICHUU TI00AIBHBIX
poOJIEM YCTOMUMBOTO Pa3BUTHSI YETIOBEUECTBA

[1P6 5 Bnagenue npaBmiiaMu TEXHUKH 0€30TIaCHOCTH MPH
MCIIOJIb30BAHUY XUMUYECKUX BEIIECTB;

[1P6 6 ChopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH TIO
OTHONICHUIO K XUMUYECKOH MHPOPMAINH, TTOTy4aeMOH 13
Pa3HBIX UICTOYHUKOB




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBHOM

AU CHUTIIMHBI «XUMMUSA»

2.1. O06beM TUCHIMIUIMHBI U BUIBI Y4eOHOU paboThI

By yueOHol paboTh

O0BeEM B yacax

OO6BeM 00pa30BaTENIbHON MPOTPAMMBI JUCIUTUIAHBI 112
B T.4.

OCHOBHOE COJIepKaHUE 12
B T. ..

TEOpEeTUIECKOe 00yUeHUE 52
[PAKTUYECKUE 3aHATHUS 12
B T.4. KOHTPOJIbHBIE pabOTHI 10
mabopaTOpHBIC 3aHATHUS 8
[IpodeccroHamIbHO-OPUEHTHPOBAHHOE COJIEPIKAHUE (COIEpPIKAHHE

MTPHUKJIQJTHOTO MOJTYJIsN) 28
B T. ..

TeopeTHiecKoe o0yueHue 8
[MPaKTUYECKUE 3aHATUS 12
mabopaToOpHBIC 3aHATHUS 8
[IpoMexyTouHas aTTecTanus (3K3aMeH) 12




2.2. TeMaTU4eCKHil IJIaH U COACPKAHHUE TUCITUTUTMHBI

HanmenoBanue Conepxanre yaeOHOro Matepuana (OCHOBHOE U MPOQeCcCHOHATLHO-OPUEHTUPOBAaHHOE), Tabopatopubie | O0bem | Dopmupyembie
pa3esoB U TeEM IPAKTUYECKUE 3aHATUS, IPUKIAJTHON MOIYJIb 4acoB KOMIIETEHIIUU
1 2 3 4
OCHOBHOE COJIepKaHNE 12
Paznen 1. OCHOBBI CTpOSHHUSI BEIIECTBA 6
Tema 1.1. OCHOBHOE coep:kaHne 6 OK 01
CTpoeHue aToMOB  TeopeTHueckoe oGydeHHe 4
XHUMITICCKHX 1-2.CoBpemeHHast MOZIeNb CTPOCHUS aTOMa. JJNEeKTpoHHast KoHdurypamus aroma. Knaccudukanus
PICMCHTOB | XHMMHUYCCKHUX JIEMEHTOB (S-, P-, d-37eMeHThI). BaseHTHbIC 371eKTpOHbI. BaneHTHOCTh. DIIeKTpOHHAs IPpUpoIa
fipupoaa XUMUYECKOM CBA3U. DJIEKTPOOTPULATEILHOCTb.
XUMHUHCCKOM CBAN |3 4 K opanenTHast CBSI3b, €€ Pa3HOBUJIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JOHOPHO- 4
aKuenTopHbii). MoHHast cBsi3b. MeTanmnuueckast cBsi3b. BomopoaHast cBsi3b. MeXMONIEKyIIpHbIe
B3aMMOJICHCTBUA.
M30TOMNEL OCHOBHOE M BO30OVIKICHHOE COCTOSHME aTOMA, THODHUIN3AIINS ATOMHBIX ODOUTAICH.
IIpakTHyeckue 3aHATUSA 1
5.Penienne mpakTHueCKUX 3aJaHUN Ha COCTABIIEHUE 3JIEKTPOHHO-Tpaduyeckux popmyn anementos 1-4
[IEpUOJIOB.
Pemienue 3aaHuii Ha UCMOJIB30BAHNE XUMUYECKOW CUMBOJIMKH M HA3BaHUM COCMHEHUI 10 HOMEHKIIATYpe
MEXTYHAPOJIHOTO COK3a TEOPETUYECKON U NPUKIIATHON XUMHUH U TPUBUAJIBHBIX Ha3BaHUM JUISl COCTABIICHUS 1
XUMHYECKUX (OPMYJT IBYXaTOMHBIX CO€AMHEHUN (OKCHUIOB, CYJIb()HI0B, THAPUAOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCIMHEHUN OTAENbHbBIX KIACCOB.
Tema 1.2. OcHOBHOE coepxxaHue 1 OK 01 OK 02
lepuonmiecknii  Teopernueckoe obyuenue
3aKOH H Tabmuna IIpakTH4eckue 3aHATHS 1
JI.1. Menneneena v
6.ITeproaudeckas cucrtema xumudeckux reMenToB .M. Menneneera. ®usnueckuii cmbica [lepuoaudaeckoro
BakoHa JI.11. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX UMU
[IPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUUECKOro aieMeHTa B [leproauueckoit
cucreme. MupoBo33peHueckoe U HaydHoe 3HaueHue llepnonnueckoro 3akona /I.11. Menneneesa. [Iporuosst 1
/1.11. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHX HJIEMEHTOB.
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PerieHre MpakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUM HAa XapaKTEePU3ALMI0 XUMUYECKUX DJIEMEHTOB
«Metammnueckre / HeMeTaUIMYeCKHe CBOWCTBA, JIEKTPOOTPULIATEIBHOCTD U CPOJCTBO K DJICKTPOHY
XUMHUYECKUX AJIEMEHTOB B COOTBETCTBHUE C X AJIEKTPOHHBIM CTPOCHUEM U TOJIO)KEHUEM B TIEPUOTUUECKOM
crcTeMe XuMHuieckux snemMenToB .M. MenaeneeBay.

Paznen 2. XuMu4eckue peakiuu

Tema 2.1. Tursl
XUMHAYECKUX
peakiui

OcHOBHOE co/Iep:KaHue

OK 01

Teopernyeckoe o0yueHue

7-8.Knaccudukanys u TUIIBI XMMUYECKUX PEAKIMHA C ydacTHEM HeOpraHn4eckHux BeiecTB. KonnuecTBeHHbIE
OTHOILIEHUSI B XUMHUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH U pacyeThl 10 YPaBHEHUSAM XUMHUUYECKUX
peakuii. Moib Kak eJMHMIIA KOJIMYECTBa BelecTBa. MoisipHas Macca. 3aKOHbI COXPAaHEHHsI MacChl U
pHEpruu. 3akoH ABoraapo. MosnsipHsiit 00beM razoB. OTHOCUTENbHAS MJIOTHOCTD I'a30B.

9-10.Peakuuu KOMILUIEKCOOOPa30BaHUs C YIaCTHEM HEOPraHUUECKUX BelecTB (Ha mpumepe
CUIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHUS).

HpaKTuqecmle 3aHATHUA

11.CocraBieHue ypaBHEHUN peaKIMil COEIMHEHUS, pa3I0KEHUs, 3aMEILeHuUs, OOMEHA. Y paBHEHUS PEeaKLMii
FOpEeHHUsl, HIOHHOT'O OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHHUS.

Pacuer KOIMUECTBEHHBIX XapaKTEPUCTHK UCXOAHBIX BEIIECTB U MPOAYKTOB peakluu. Pacuer KoJIn4ecTBEHHbIX|
XapaKTEPUCTUK MPOIYKTa PEAKIIMU COCANHEHHS, €CIIU OJTHO U3 BELIECTB JIaHO B M30BITKE M/MIIN COEPIKUT
npumMecu. Pacuer maccoBoi miiv 00bEMHOM JA0JIH BBIXOJa MPOIYKTa PEaKIIUU COETUHEHHS OT TEOPETUUECKU
BO3MOXHOTO. Pacyer 00beMHBIX OTHOILICHHUIT ra30B. Pacuer Macchl (00beM, KOTHYECTBO BEIIECTBA) MPOIYKTa
[pEaKLy, €CIIM OJTHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONPEAEICHHON MaCCOBOM J0J1€H PaCTBOPEHHOIO
BELIECTBA.

YPaBHeHI/IH OKkHcIeHUsA-BoccTaHOBIeHU. CTeneHb okucneHus. OKUCIUTENb U BOCCTAHOBUTEIb.
OKHCIINTEILHO-BOCCTAHOBUTEILHEIC pC€aKkuuu B MIpUpPOJAEC, MPON3BOACTBCHHEBIX ITPOLECCAX U
PKU3HCICATCIIBHOCTU OPraHU3MOB. OKHUCIHUTEILHO-BOCCTAHOBUTEIBHBIN MOoTeHI A CPCbIL. CocraBiecHue 1
YPaBHUBAHUEC OKHNCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJAO0OM BJICKTPOHHOT'O Oananca. Tunmaaeie
HCOPraHNYCCKHUEC OKUCIIUTCIIN U BOCCTAHOBUTCIIU. 9HeKTp0J’IH3 pacTBOPOB U paCIlJIaBOB CoOJIei.

Tema 2.2.
DIEKTPOTUTUYECKA

OcHOBHOE coepxxaHue

OK 01

Teopernyeckoe o0yuenue




51 Trcconanys u
MOHHBII OOMEH

12-13.Teopust FIEKTPOIUTHIECCKON Aucconnanun. Peakiiun nonHoro ooMena. CoctaBiieHUE peaKiuit
MOHHOTI'O 06MeHa HYTCM COCTABJICHUA UX IIOJIHBIX U COKpaH_[eHHLIX HNOHHBIX ypaBHeHHfI.

14.T'uapoin3 coeii. 3HaYCHHUE THIPOJIN3a B OMOJIOrHYECKUX OOMEHHBIX Iporeccax. [[puMeHeHre ruapoIin3a
B HpOMBIH_UIeHHOCTI/I.

MOHHAs, METAJUINYECKast). 3aBHCUMOCTh (PH3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON PEIIeTKH.
20.IIprurHBI MHOTOOOpa3uUsl BELIECTB.
CoBpeMEHHBIE MPEICTABICHHUS O CTPOCHUHU TBEPJBIX, JKUJIKHX M ra3000pa3HbIX BemIecTB. JKUIKHE KPHCTAILIBL.

IIpakTHyecKkue 3aHATHA

PenieHre 3amau Ha pacdyeT MacCoBOiM 10U (Macchl) XUMHUYECKOTO dieMeHTa (COCTMHEHHS) B MOJICKYIIE
(cmecu). Pemenne mpakThyeckux 3aJaHuil MO Kiaccu(UKalMM, HOMEHKIATYpe M XUMHUYECKUM (Qopmyrnam
HEOPraHMYECKUX BEUIECTB pa3IMYHBIX KJIaccoB (Ha3blBaTh W COCTaBISATH (OPMYJIBI  XHUMHUYECKHUX
BEIIIECTB, OMPECIATh MPUHAICKHOCTH K KITacCy).

UlaGopaTopHbIe 3aHATHS 1
15JIaboparopHas paboTa «Peakiuu rupoan3a.
MccenoBaHue cpebl paCTBOPOB COJICH, 0OPa30BAHHBIX CHIIBHBIMU U CJIA0BIMU MPOTOJIUTAMH, U UX 1
peakiuii ¢ pacTBOpaMH Liesiouu u kapOoHarta Hatpusi. CocTaBieHHe peakuii THIPOIN3a COJIEH.
KonTponbHasg padora 1 CtpoeHue BelecTBa 1 XUMUYECKHE PEaKIUU.
1
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTaHUYECKHUX BelleCTB 24
Tema 3.1. OcHOBHOE co/iepKaHue 5 OK 01 OK 02
Knaccuduraims, —[Tegpermueckoe 00yaenne 5
HOMEHKJIATypa U =
16-17.IIpenmer HeopraHuyecko xumMun. BzaumocBs3p Heopranuieckux Bemiects. Knaccudukanus
CTpOEHHE
P Heoprannyeckux BemecT. [IpocTeie u crnoxxHbie BemecTBa. OCHOBHBIC KIACCHI CIIOKHBIX BEHIECTB (OKCHIBI,
HEOPTaHUYECKUX
p CHIPOKCHU/IBI, KUCIIOTHI, coyin). HOMEHKIaTypa U Ha3BaHHWE HEOPTaHUYECKUX BEIIECTB UCXOIS U3 HX
BEIIIECTB o .
B XUMAYECKON (OPMYIIBI MIIM COCTABICHHE XUMUIECKO (POPMYITBI UCXO/Is1 M3 Ha3BaHUS BELIECTBA TI0
MEXITyHApOAHON WM TPUBHUATIHHOW HOMEHKIIATYpE.
18-19.MexmonekynsipHble B3auMoieiicTBus. KpucrammoruapaTel. ArperaTHple COCTOSTHUS BEIIECTBA.
Kpucraminueckue 1 aMop@Hbie BemecTBa. TUITBI KPUCTAIITMYECKUX PEIIETOK (aTOMHAs, MOJIEKYIApHasi, 5




Vicrounuku  Xxumuueckod  uHpopmanumu (HayuHas W ydeOHO-Hay4yHas  JIATeparypa, CpEICTBA
MaccoBoii nHpopmanuH, cetb Vutepuer u apyrue). [lonck nHpopManmu mo Ha3zBaHUAM, UACHTH(UKATOpPAM,
CTPYKTYPHBIM (pOPMYJIaM.

1 IPUMCHCHHC B

Uepnass u nBeTHas Metamnyprus. l[IpakTrmdeckoe TpPUMEHEHHE JJIEKTPOJnM3a ISl TOJTyYeHUS

Tema 3.2. ®u3uko- (OCHOBHOE copepKaHHE 10 |OK 01 OK 02
XUMHIHCCKAC Teoperuueckoe o0yuenne 6
CBOMCTBA =
21-22Metannel. OOnme Gu3mdeckue U XUMHUUYECKHE CBOMCTBa MeTamioB. CrocoObl MosydeHus. 3HAYCHHE
HEOPTaHUYECKUX
. P METAJUIOB U HEMETAIJIOB B MPUPOJIE U KHU3HEACITEILHOCTH YeIOBEKa U OpraHu3MoB. Kopposusi MeTalljioB: 2
BEIIICCTB
B BUJIBI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3HH.
23-24Hemeramibl.  OOmme (Qu3MYecKue W XHMHUYECKHE CBOWCTBA HEMETAJIOB. THIMYHBIC CBOMCTBA
meTarioB 1Y— Yl rpynn. Knaccudukamuss m HOMEHKIATypa COEAMHEHUH HeMmeTaioB. KpyroBopoTsl 2
OMOTCHHBIX JJIEMEHTOB B IPUPOJIC.
25-26 XMIYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX BEHIECTB (OKCUAOB, TUIPOKCHUIOB, KHCIIOT,
CoJIeH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, BBICIITHX 2
OKCHJIOB Y TUJIPOKCHIOB.
[pakTUYecKue 3aHATHS 1
27.CocTaBneHue YpaBHEHMH XUMHUYECKHUX PEaKIMid C y4acTHeM MPOCTBIX M CIOKHBIX HEOPTaHUYECKUX
BEIICCTB: OKCHIOB METAJJIOB, HEMETAJJIOB M aM(DOTEPHBIX JIEMEHTOB; HEOPTaHUYECKHUX KHUCIIOT, OCHOBAaHUH |
aM(pOTEPHBIX TUIPOKCUIOB, HEOPTAHUUECKUX COJICH, XapaKTEpU3YIOIUX UX CBONCTBA.
PemeHue MpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYCCKUX 3aJaHWi Ha CBOWMCTBA W ITOJTYUYCHHE 1
HEOPTaHUYECKUX BEIIECTB.
IabopaTopHbIe 3aHATHS 1
28.JlaboparopHas paboTta «CBolicTBa METAJUIOB M HEMETAJIIOBY.
MccnenoBanue  GU3MUECKMX U XUMHUYECKMX  CBOMCTB  METAJUIOB M HEMeTauioB.  Pemienue
PKCIIEPUMEHTANBHBIX 3a7lad MO CBOMCTBAM XHWMHYECKHM CBOMCTBaM METAJIOB W HEMETANJIOB, IO 1
PACIIO3HABAHUIO ¥ TOJNYYSHHIO COCTUHEHUH METAJJIOB U HEMETAJIOB.
Tema 3.3. OcHOBHOE coep:kaHne 3 OK 01 OK 02
[Ipou3BozicTBO Teopernueckoe o0oyueHue 2
HEOPTaHUYECKUX
3 29-30.00mue npeacTaBICHUS O MPOMBIIIICHHBIX CIIOCO0aX TOJMyYeHUs XHUMHYSCKUX BEIIECTB (Ha
BEIIECTB. SHAYCHHE .
B pUMepe MPOU3BOACTBA AMMHUAKA, CEPHOM KHCIIOTHI). 2




ObITY 1 Ha

ICJIOYHO3CMCIIBbHBIX METAJIJIOB U AJIOMHUHHA. CTeKJ10 U CUIIMKaTHAs MMPOMBIIIIICHHOCTD. Hp06ﬂeMa OTXO0A0B U

MPOU3BOCTBE MOOOYHBIX MPOTYKTOB.
[IpakTHyeckue 3aHSITUSA 1
31.Pemenre MpakTUKO-OPUEHTHPOBAHHBIX 3aJaHMM O PpOJIM HEOPTAaHMYECKOW XHMHHM B Pa3BUTHUU
MCIUIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B CTPOMTEIbCTBE M JP. OTPACISAX HPOMBIINIICHHOCTH), HOBBIX
MCTOYHUKOB SHEPIrHM (aJbTEPHATHBHBIC WCTOYHHKHA OHEPrUH) B PEIICHUH MPOOIEM 3KOJOTHYECKOH, 1
PHEPTeTUYECKON W THINEBOW 0€30MacHOCTH.

Kontpomnbnas padora 2 CBoiicTBa HEOPraHUYECKHX BEILECTB.

Pa3nen 4. CTpoeHune ¥ CBOMCTBA OPraHMYeCKMX BelleCTB 28

Tema 4.1. OcHOBHOE co/iepKaHue 4 OK 01

Knaccuduranys, Teopernueckoe odyueHue 2

CTpPOCHHUE U >

OMEHKTATVDA 32.I1penqMeT opraHuvecKoil XuMuH. B3anMOCBsI3h HEOPTAaHMYECKUX M OPTaHMYECKUX BEIIECTB.

HOMEHKJIAT

X FaHI/I‘leCIz,I/II)X XYMUYecKkoe CTpOEHHE KaK IMOpPAJOK COEAMHEHHS aTOMOB B MOJIEKYJE COTJIaCHO HX BAaJEHTHOCTH.

Ie) ec (OCHOBHBIC TIOJIOKCHHUS TEOPHH XUMHYECKOTO CTPOCHHSI OpraHMYeckmx coemuHeHwit A.M. Bytieposa.

B B o o

m 33.YriiepoaHblii  CKEJIET OPraHWYeCKOW MOJIEKYabl. MOJICKYJSIpHBIE M CTPYKTYpHBIE (pa3BepHYyThIC,

COKpAIllCHHBIC) XUMHUYCCKHE (GOPMYJIbl. 3aBUCUMOCTH CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOCHUS]
Mostekys. M3omepust U u3oMepsl  (CTPYKTypHas, reoMeTpuueckas (muc-tpaHc-usomepus). KpaTHocTh 2
XUMHUYECKOM CBSI3H.
[TonsiTue o hyHKIMOHATBHOU TpyIie. [IpuHIHIbI K1accuUKauy OpraHUYeCKUX COeTMHEHUH.
MexTyHapoIHAass HOMEHKIJIATYpa U MPUHITUIIBI HOMEHKJIATYPhl OPTAaHUYICCKUX COCTMHECHUH.
[pakTUYecKue 3aHATHSI 2
34.HomeHkaTypa OPTaHWYECKUX COSAMHCHUN OTACIBHBIX KJIACCOB
(HachIlIIEHHBIE, HEHACHIMICHHBIC B apOMAaTHUYCCKHUE YTIIEBOJOPOIbI, CIUPTHI, (DEHOIBI, aIbJCTH/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI H Jip.) COCTaBJICHUE MOJHBIX M COKPANICHHBIX CTPYKTYPHBIX (OPMYJI OpraHUYECKHX|
BEIIECTB OT/AENBHBIX KIACCOB, HCIIOJIb3ysd HMX Ha3BaHHUS [0 CHCTEMaTHYecKol HOMEHKIaType. Pacders] 1
npocreiiiieii GopMyJIbl OPraHHYECKOW MOJICKYJIBI, HCXOS U3 SJIEMEHTHOTO cocTaBa (B %0).
OcHOBHOE coep:kaHne 11 OK 01 OK 02
Teopernyeckoe o0yueHue 9




Tema 4.2. CBolicTBa

DU3NKO-XUMUYECKUE  CBOWCTBA  OPraHMYECKMX  COCAMHEHHH  OTHENBbHBIX  KJIAaccOoB  (0COOEHHOCTH|

OpraHUYCCKUX KaccH(HUKAIMM ¥ HOMEHKIATYpPhl BHYTPH KJlacca, FOMOJIOTHYECKHH psa M oO0mas (hopMmylia; H30MepHs;
COCMHECHUI (buzHuecKue CBOMCTBA, XUMUYECKUE CBOWCTBA; CIIOCOOBI MOTyYCHHUS):
35-36. nmpenenpHbIC YTIEBOAOPOABL. ['opeHne MeTana Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B
[TPOMBIIIUICHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YIIIEBOAOPOIOB, HAX0XKICHUE B TIPUPOIC M IPUMECHECHUE
AJIKAHOB;,
37-38 wHempenenbHBIE M apOMATHYECKHUE YIIIEBOAOPOAbL. llomumepusanus OJTHIEHA KaK OCHOBHOE
HAIPaBJICHUE €r0 MCIOJb30BaHUA. [ OpeHHE alleTHUIICHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IUIaMEHHY|
ISl CBapKH M PE3KH METAJUIOB,
39-40 kumcIOpOACOAEpKAIIUE COCAMHEHHS (CHOMPTHI M IPOCThie AHUPHI, (DEHOJBI, AlbICTUABI U KCTOHHI,
KapOOHOBBIC KHCIOTHI W HMX MPOM3BOJHBIC). [IpakTHyYeckOoe NPUMEHEHUE OSTUIICHTIIMKOJISA, TJIUICPHHA,
(denona.
41.[lpumenenue Qopmanbaeruaa, ameranbJeruaa, YKCYCHOM KHCIOThL. MpUIa Kak COJH  BBICIINX|
KapOOHOBBIX KHCIIOT. MoOMOIIME CBOMCTBA MbLIA;
42-43 a3oTcoaepiKaliiue COeUHEHNs (aMUHBI i AaMUHOKHUCIIOTHI, OEJIKH).
Knaccudukaiys 1 0COOCHHOCTH OpraHMYeCKHUX peakiuii. PeakinoHHbIe EHTPbI. Pagukabl.
[TepBOoHAYATEHEIC MMOHATHUS O THITAX U MEXaHU3MaX OPraHMYECKHUX PEaAKIIHM.
[pakTUYecKue 3aHATHSI
44Perenrie enoyek MpeBpalieHnii Ha TeHETHUECKYIO CBSI3b MEX/1y KJaccaMu OPTraHUYECKUX COSAMHEHUN C
COCTaBJICHHEM Ha3BaHHI OPraHMYECKUX COSAMHEHUN MO TPUBHATIBLHON MITH MEXIYHAPOIHON
CHUCTeMaTHICCKOW HOMECHKIJIAType. PelieHne pacueTHhIX 337a49 10 YPaBHEHUSIM PEAKIMK ¢ y4aCTHEM
OpraHUYECKUX BEIECTB.
JlabopaTopHblie 3aHATHS
45J1abopaTopHas padora «[lomyyeHne STHIICHA U H3yYEHUE €TO CBONCTBY.
[TonmydeHue 3THICHA U3 ATaHOJIA B Ja00PaTOPUU M H3yUEHHUE er0 (PH3MIESCKIX M XUMHUYCCKHX CBOWCTB.
CocTaBlieHHE peaKInii MPUCOSANHEHUS U OKUCIICHHUS Ha MIpUMepe dTUJIeHa. Perienne pacueTHbIX 3a/1a4 C
MCTIOJTb30BAaHUEM IIOTHOCTH Ta30B 110 BOJIOPOJTY H BO3IYXY.
Tema 4.3. OCHOBHOE coep:kaHne OK 01 OK 02
Oprannyeckue Teopernyeckoe odyuenue




BEILIECTBA B 46-47..buoopranndeckue coeauHeHus. [IpumeHenne u Ouojoruyeckas poib yriaeBoaoB. OKuCIEHUE
PKU3HEAESTEIbHOCT [yIJIEBOJAOB — MCTOYHUK 3HEPIUU KHUBBIX OopraHuzMoB. OOnacTu nmpuMeHeHus amMuHOKHcoT. IIpeBparienus
1 YelloBeKa. 0enKoB MUIIM B opraHu3Mme. buonormueckue QyHkuuu OenkoB. buonornueckue QyHkuuu xupos. Poiy 2
[Ipon3BOACTBO M [OPraHUYECKON XUMHHU B PEIICHUH MTPOOIJIEM MUIIEBOH O€30MaCHOCTH.
[IpUMEHEHUE
OpraHHYECKIX 48-49.HyxiienHOBbIE KHCIOTHI: cOCTaB U cTpoeHue. CTpoeHue HykiIeoTH10B. CocTaB HyKJICHHOBBIX KUCIIOT 2
BeleCTE B (IHK, PHK). Posb HyKIIEHHOBBIX KUCIIOT B KU3HEAEATEIBHOCTH OPraHU3MOB.
npombiensocty [00-1IPOM3BONICTBO OPraHMHECKUX BEHIECTB: MPOM3BOJCTBO METAHOIA, nepepabotka HedrH. IlonmdTHieH|
KaK KPYHMHOTOHHQXHBIA MPOJYKT XHMMHYECKOro Hpou3BoACTBA. [Ipumenenue stuiena. IlpomsBoactso
[IPUMEHEHUE KayuyyKa U PE3UHBIL.
51-52.CuHTeTHYECKHE U MCKYCCTBEHHBIE BOJOKHA, MX CTpO€HME, CBOMCTBaA. IIpakTHueckoe HCHOIb30BaHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M30JISIHS JJIsl IPOBOJIOB, MEMOpaHBI ISl OTIPECHEHHs BOJIBI, 3AIUTHBIE
[UIGHKW JJIi aBTOMOOWJIEH, IUIaCThIpH, XHpyprudyeckue moBs3kH. HoOBble TEXHOJOTMM JajbHEeHIIero 3
COBEPIIIECHCTBOBAHUS MOJIMMEPHBIX MaTepHaIOB.
Posb opraHMyeckoif XMMHUM B PELIEHUH NPOOJIeM SHEpreTUYecKoi 0€30acHOCTH, B Pa3BUTUU MEUIIMHBI,
CO3/1aHUH HOBBIX MAaTE€PHUAJIOB, HOBBIX HCTOUHUKOB SHEPIHH (AIbTEPHATUBHbBIE HCTOUHUKU SHEPTUN).
I[IpakTHyecKkue 3aHATUSA 1
53.PenieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH MO COCTABJICHUIO XUMHUYECKUX PEaKUil, OTpaXkarolux
XMMHYECKYI0 aKTHBHOCTh OPTAHHUYECKUX COCTMHEHHUI B Pa3IMUHBIX cpefiaX (MPUPOAHBIX, OMOIOTHYECKHUX, 1
TEXHOTECHHBIX ).
Kontpouasnas padota 3 CTpyKTypa M CBOMCTBa OPraHMUECKUX BEIIECTB.
A
Paznen 5. Knnernyeckue H TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX PeaKIuH 6
Tema 5.1. OcHOBHOE co/iep:KaHUe 2 OK 01 OK 02
Kunernieckue  [Tegpernueckoe 00yueHue 1
PAKOHOMEPHOCTH 5/ 55 X yivmueckue peakimu. Krnaccupukanuss XUMHUYECKMX peakUui: 1Mo (a30BOMYy COCTaBYy
"POTEKAHMIH (rOMOTeHHBIE W T€TEPOTCHHBIE), TI0 UCTIOJIb30BAHUIO KaTamu3aropa (KaTaTuTHYSCKHE U HeKAaTATUTHIECKHUE).
XHMUHECKHX 56-57CKOpPOCTh peakiiy, €€ 3aBUCUMOCTh OT pPa3IMYHbIX (DAKTOPOB: MPHUPOJBI pPEarupyrolIvx BeIIECTB,
PeaKituu KOHIICHTPAI[MA PEarHpyIOIMX BeIlecTB, Temrepatypbl (mpaBuio Baurt-T'odda), miomanu peakMOHHOMN
[MOBEPXHOCTH, HAIMUMUS KaTanu3aropa. Poip kaTalin3aTopoB B IPUPOIE U MPOMBIIIIIEHHOM IPOU3BOJICTBE. 4
(OHeprus akThBalMu. AKTUBUPOBAaHHBIN KoMIUIeke. KarannsaTops! u katanu3. Pons karanm3aropos B
[IPUPOJIE U IPOMBILIIEHHOM IIPOU3BO/ICTBE.
IabopaTopHbIe 3aHATHS 1




58.13y4ueHne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pPEaKIHWHW OT KOHIEHTPALUU pPEearnpyronnx
BEIIECTB ¥ TEMIEpaTyphl.

UlaGopaTopHas paboTa Ha BBIOOD:

1. JlaGoparopuas pabora «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIUH
pearupyomux BemecTBy. lcciaenoBaHue — 3aBHCHMOCTH  CKOPOCTH — PEaKIMU  OT  KOHIICHTPAIIHH.
OmnpeneneHre KOHCTAaHTHI CKOPOCTH PEAKLUH rPaUIECKUM METOIOM.

2. JlaboparopHas pabora «OrmpenercHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TEMIIEPaTyphD».
lccnenoBanne 3aBUCMIMOCTH CKOPOCTH PEaKIIUH OT TEMIIEpaTyphl. Pacyer sHeprum akTUBaIlMKN PEAKIIHH.
PerieHne mpakTHKO-OPHEHTUPOBAHHBIX 33/JIaHUN Ha aHanu3 (aKTOPOB, BIUSIONIMX HAa U3MCHCHHE
CKOPOCTH XUMHUYECKON PEAKIUU.

Tema 5.2.
TepmMoauHaMu4YecK
1€ 3aKOHOMEPHOCTH
[IPOTEKAHUS
XUMUYECKUX
[pEaKIUid.
PaBHOBECHE
XUMHAYECKUX
peaKkun

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

59-60Knaccupukanms  XMMHYECKHX  peakmuid: 1O  TewioBoMy  3ddekty  (9K30TepMHUYECKHue,
PHIOTEPMHUYECKHE), MO0 OOpaTMMocTH (oOpatumble W HeobOpatumble). TerutoBble 3(G(EKTb XUMHUECKHX
peakuuii. Tepmoxumuueckue ypaBHeHHs. OOpaTMMOCTb peakiuii. XHWMHUUYECKOE€ pAaBHOBECHE U  €ro
CMEIIIEHUE O] JICHCTBHEM pa3In4HbIX (HAaKTOpOB (KOHIICHTpAIMsS pPEarcHTOB MU MPOJYKTOB PEaKIUH,
TaBieHNe, TeMIleparypa) JUIs CO3JaHUS ONTHMAJBHBIX YCIOBUI MPOTEKAHUS XUMHUYECKUX MPOIECCOB.
61[lonsitue 00 »HTambIMKM W AHTponuu. DHeprusi ['mbbca. 3akon I'ecca u cnenctBust u3 Hero. Poib
CMEIIEHHSI PABHOBECHSI B TEXHOJIOTHYECKUX MPOIIecCax.

HpaKTuqecmle 3aHATHUA

62.ITpurnun Jle [llatense. BrusHie pa3nudHbeix pakTOpOB Ha H3MEHEHUE PABHOBECHSI XUMUYECKUX PEAKITHH.
3aKOH JEHCTBYIOIIUMX MAacC M KOHCTAHTa XMMHUYECKOrO paBHOBeCHs. PacdeTbl paBHOBECHBIX
KOHIICHTpAIMil pearnpyroIrx BEIIEeCTB U MPOIYKTOB peakiuil. Pacuersl TemnnoBoro a¢dexra peakium.
Pelmenue  NPAakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense s
HAXO0X/IEHUs HAIIPaBJIEHUSI CMEILIEHHs] PaBHOBECUS XMMHUYECKOW peakluu U aHajdu3 (akTOpOB, BIMSIOIIMX
Ha CMEIIECHUE XUMHUYECKOIO0 PaBHOBECUS.

IaGopaTopHbIe 3aHATHS

63.J1aboparopHas padoTa «/3ydueHre BIUSHUS pa3INIHbIX ()aKTOPOB HA CMEIICHUE XHMHUECKOTO
paBHOBecus». MccnenoBanre BIUSHUS WU3MEHEHUs KOHILIEHTpAI[MU BEIIECTB, PEAKIMU CpeAbl U
TCMIICPATYPhI HAa CMCHICHUC XUMHWYCCKOT'O PaBHOBECH . CpaBHeHI/Ie IMOJIYYCHHBIX PE3YJIBTATOB C

TEOPETUUYECKH MPOTHO3UPYEMBIMHU Ha ocHOBe npuHuumna Jle Hlatense.

OK 01 OK 02




KonTponbHas padota 4 CKOpOCTh XUMUUYECKOMN peakliuy U XUMHUYECKOE PABHOBECHE.

2
Paznen 6. JlucriepcHbIe CHCTEMBbI 5
Tema 6.1. OcHOBHOE coiepkaHue 3 OK 01
Jlucniepcrble Teoperndeckoe ooyuenue 2 |OK02
CUCTEMBI U OK 07
(DAKTOpH! 11X 64-65/Iucniepcubie cucteMbl. Kosmonmanabie cucremsbl. ICTHHHBIC pacTBOPHI.
op PacTBopenne kak (usuko-xumuueckuii mporecc. PactBopbl. CrocoObl HPUTOTOBICHHS PacTBOPOB.
CTOWYMBOCTH
u PacTBopuMoOcTh. MaccoBast [10Ji1 pacTBOPEHHOTO BemiecTBa. IIpenenbHO MOMYCTUMbIE KOHIEHTpAlUU U
MX MCIIOJIb30BAaHHE B OLIEHKE KOJOTMYECKON 0€30MacHOCTH.
66. Knaccudukamus nucrnepcHbIXx cucteM mo coctaBy. CTpoeHue U (PakTOpbl YCTOWUYUBOCTHU JAHMCIIEPCHBIX]
cucteM. Pacrmo3HaBaHMe MCTHHHBIX pPAacTBOPOB, KOJUIOMJIHBIX PAacTBOPOB M TPYOOIMCIIEPCHBIX CHUCTEM. 3
Ctpoenue wmwuie/ibl. PaccemBaHue cBeTa MNpU  MNPOXOXKIECHUU CBETOBOIO My4yka 4Yepe3 ONTHYECKH
HeoHOpoaHyIo cpeny (3ddexra Tunmans).
I[IpakTHyecKkue 3aHATHSA 1
67.Pemenne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB.
PerieHrie MpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha JUCHEPCHBIE CHCTEMBI, UCIOJb3yeMblE B
OBITOBOM M NPOU3BOACTBEHHOW JAESITEIBbHOCTHM YEJIOBEKAa, C TO3ULIMHA HKOJIOTMYECKOM Oe30macHOCTH| 1
MOCNEACTBUNA M IPaMOTHBIX pPelIeHui mpoOeM, CBA3aHHbBIX C XUMHUEH.
Tema 6.2. OcHOBHOE coJiep:kaHne 2 OK 01 OK 02
Vccaenosanue TaGopaTopHble 3aHATHS 2
CBOMCTB
68. JlaboparopHas padota «IIpuroroBieHre pacTBOPOBY.
UCTICPCHBIX . .
! P [TpuroToBiacHWE pacTBOPOB 3aJaHHON (MOJIAPHO#) KOHIEHTpaluu (C MPaKTHKO- 1
CUCTEM JUIS UX
A OpUEHTHUPOBAHHBIMU BOIIPOCAMH ), ONPEICTICHNUE CPEIbl BOAHBIX PACTBOPOB.
UICHTHDUKALINH
UTaGopaTopHas pabota «VccrnenoBanue JUCTIEPCHBIX CUCTEM).
[IpuroTtoBieHre ¥ U3y4YCHHE CBOMCTB MAHMCIEPCHBIX CHCTEM pa3HBIX BHUOB. CYCIEH3HMH, SMYIbCHH,
KOJJIOMJTHOTO pacTBopa. CpaBHEHHE CBOWCTB WMCTHUHHBIX M KOJUIOHIHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX| 1
DA3IUYUN MEKTY HUMM.
KonTponbHas padora 5 JlucnepcHble CHCTEMBI. 2
Paznmen 7. KauecTBeHHBIE peakinu OOHAPYKEHHSI HEOPTAaHMYECKUX U OPTAaHUYECKUX BEIIECTB 4




Tema 7.1. OcHOBHOE coiepkaHue OK 01 OK 02
OOHapyxeHue IpakTHYecKue 3aHATHS
HCOPTAHIHCCIUX 169 KauecTBeHHbIe XUMMIUECKHE Pe epHBbIE 0 e e e
peaxiuu, XapakTepHble JJis1 00HApYKEHUSI HEOPTaHUYECKUX BEIECTB
(ATHOTOB 1 (kaTroHOB 1 aHMOHOB). COCTaBJICHUE YPaBHEHUH peakuii 0OHapy)eHuUsl KaTHOHOB |-V rpymmn u aHHOHOB, B
AHHMOHOB T.4. B MOJICKYJISIPHOW U HOHHOU (popmax.
Peakiny 0OHapy)KEHUSI HEOPTaHUYECKUX BEUIECTB B pEalIbHBIX 00BEKTAX OKPYKAIOIIEH CpeJIbl.
JlabopaTopHble 3aHATHS
7000Hapy KeHHEe HEOPTaHMUYECKUX BEIIECTB (KaTHOHOB |-V rpymi uix aHMOHOB) C UCIOJIb30BAaHUEM
Ka4eCTBCHHBIX aHAUIUTUICCKUX PEAKITUH.
UlaGopaTopHas paboTa Ha BBIOOD:
1. JTabopatopHas paboTa «AHATUTUYECKHE PEaKIUU KaTHOHOB |-V rpymm».
[IpoBeneHNe KaueCTBEHHBIX PEaKIIUii, UCTIOIb3yEeMbIX ISl OOHAPYKEHHS KATHOHOB | TpymIibI (Kaius, HaTpus,
Maruusi, ammonus), |l rpynmer Ha npumepe 6apus, |1l rpynmer — cBunna, |V rpynms — anromMuHMS,
V rpynmer — xenesa (11 u 1), VI rpynmnst — aukesst. Onucanue HaOII01aeMbIX SIBICHHNA U COCTABICHUE
XUMHYECKUX PEAKIIUM.
2. JlabopaTtopHas paboTa «AHATUTUYECKUE PEAKIIMH AaHHOHOBY.
[IpoBeeHNE KaYECTBEHHBIX PEAKIINi, UCIIOJIB3YyEMBIX JJIsI OOHApY KEHHsI aHMOHOB: kapOoHata, pocdara,
cynbedata, cynbduaa, HUTpara, xjaopuaa u ap. Onucanue HaOIIOAaeMbIX SIBICHUI U COCTaBIEHUE XUMUYECKUX
[peaKIui.
Tema 7.2. OcHOBHOE coepxxaHue OK 01 OK 02
ObHapyxeHue IpakTHyecKkune 3aHATHS
OPTaHIHECKuX 71KadecTBeHHbIE XUMUYECKHE PEAKINH, XapaKTePHbIE 711 OOHAPYKEHUS OT/IENbHBIX KIIACCOB OPraHUYECKHUX
BEIIECTR pCaKuuu, XapakTep t 197 A p

OTICJIBHBIX KJIACCOB
C UCIIOJIb30BaHUEM
KAQ4YE€CTBCHHBIX
peaKkun

COeTMHEHU: (DEHOJIOB, aJbACTUIOB, KpaxMalia, YKCYCHOM KUCIIOThI, AMUHOKHUCIIOT | JIp.
Jlenatypaiusi 6€TKOB IIPU HATPEBAHUH, [[BETHBIC PEAKIIH OEIKOB.
CocTraBiieHre KaueCTBEHHBIX PEaKINii OOHAPYKEHUSI OPTaHMYECKUX COSIUHEHUN OTAEIbHBIX KJIaCCOB.

UlaGopaTopHble 3aHATUSA

7200Hapy>KeHHe OpraHUueCKUX COeTMHEHUH OT/IeIbHBIX Ki1accoB. JlabopaTtopHas paboTa Ha BBIOOD:
1. JTabopatopHas pabota «KadecTBeHHBIE pEeaKIIMK HA OT/IEIBbHBIE KJIACChl OPTaHUYECKUX BEIIECTBY.




[TpoBeneHNe KaueCTBEHHBIX PEAKIIMIA, UCIIONb3YEMBbIX JJIs1 OOHAPYKEHHUS] OPraHUYECKUX BEIIECTB PA3IMYHbIX
KJ1accoB: (DEHOJIOB, allbJIETUI0B, KpaxMaia, YKCYCHOM KUCIOThl, aMUHOKHUCIIOT, OeIKoB U ap. Onucanue
Ha0JTI0/1aeMBbIX SBJICHUN M COCTABICHUE XUMHUECKUX PEAKLIUN H/HITH CXEM.

2. JlabopaTtopHas pabora «KauecTBeHHBIN aHAU3 OPraHUYECKUX COEAMHEHUN N0 (DYHKIIMOHATBLHBIM
rpynnam». [IpoBeeHrne KaueCTBEHHbBIX PEAKIINIL, UCIIOIb3YEMBIX JIJISl pACIIO3HABAHUS OPraHMUYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB M0 ()YHKIIMOHAIBHBIM IPyIIaM: Ha IpUMepe aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIHUPTOB U (PEHOIIOB, aNbIETHAOB U KETOHOB. Onucanne HaOII0JaeMbIX SBICHUI U COCTaBICHHE XUMUYECKUX
peaKIuii U/HIU CXeM.

IIpodeccnona/IbHO-OPHMEHTHPOBAHHOE COlep:KaHue (CoAepKaAHNe MPUKIIATHOTO MOYJIA) 28
Paznen 8. Xumus B OBITY ¥ IPOU3BOJICTBEHHOM JIEATEIBHOCTH YEIOBEKa 4 OK 01
Tema 8.1. Xumus B (OcHOBHOe coiepKaHue 4 OK 02
OK 04
ObITY U IIpakTHYecKue 3aHATHA 4
[TPOU3BOJICTBEHHOM = — — OK 07
73-74.Oxonoruveckasi 0e30MacCHOCTH MMOCJIEACTBUI OBITOBOM U MPOM3BOACTBEHHOM J1€ATEIHHOCTH YeI0BEKa, 4 K
esATENIbHOCTU . .
8 CBsI3aHHAS C TIEpepaOOTKOM BEMIECTB; MIOUCK U aHATN3 XUMHUYECKON HH(POPMAIINY U3 Pa3IMYHBIX HICTOYHHKOB b 10
uesioBeKa 9 .
(Hay4Hast ¥ y4eOHO-HAyYHAs JTUTEpaTypa, CpPEACTBA MacCOBOM HHpopMaiuu, ceth IHTEpHET U ApyTrHe).
Ketichl (¢ yueToM Oyaymieit mpodecCHOHAIBHOM IEATSIIFHOCTH) Ha aHAIH3 HH(POPMAIIMH O TIPOU3BOICTBEHHOM
e TENIbHOCTU YeNIOBEKa, CBSI3aHHOM C MepepadOTKON U MOJYyYEHHEM BEIIECTB, a TAKKE C IKOJIOTUYECKOM
0€30MaCHOCTHIO.
75-76.3amuTa keiica: [IpeacraBiaeHne pe3ynbTaToB PElICHHUs KeHCOB (BBICTYIUICHHE C IPE3EHTAIHEH )
Tema 9.1.0cHOBBI  |[OCHOBHOE coep:KaHHe 4 OK 01
1abopaTopHoi UIaGopaTopHble 3aHATHS 2 [IK210
MPAKTUKH B =
po deceronan 77-78.J1aboparopHast pabota «OCHOBBI Ta0OPATOPHOU MPAKTHKI.
1§ MOHATTBHBI
P 5 UlaGopaTopHas mocyaa u XuMu4ueckue peaktuBbl. OCHOBHBIE JIabopaTopHbIie onepanuu. JlabopatopHoe 2
X maboparopusx
patop oOopynoBanue. TexHrnka 6€30MaCHOCTH U MpaBuIIa paboThI (MMOBEJCHUS) B TAOOPATOPHH.
[[pakTH4eCKHe 3aHATUA 2
79-80.BhImosiHEHIE THITOBBIX PACYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO/] MMPOAYKTA PEAKIHH, Macca
HaBECKH, 00BEM PACTBOPHUTENS). 2




(OOpalboTKa JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIUMCIIEHUE CPETHETO 3HAYECHHUS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOI‘peH_IHOCTI/I).

[IpencraBieHne pe3ysbTaToB SKCIEPUMEHTA B pa3inuHoON Gopme (Tabiuia, rpaguk, OTYeT, JOKIAL,
[pe3eHTaLus).

Tema 9.2.
X IMUYeCKU
QHaJIM3 P00 BOJIBI

OcHOBHOE COJACpKaHUE

OK 01

Teopernueckoe oOyueHue

OK 02

81-82.Knaccuduxarus mpoO BoABI IO BUAY U HA3HAYEHHUIO, UCXOI U3 €€ XUMHUYECKOTO COCTaRBa.
OpraHoJienTHYECKUE CBOMCTBA (3armax, Ipo3payHOCTb, [IBETHOCTh, MyTHOCTh) BO/IbI. KHCIIOTHOCTD U
[11eJI0YHOCTH BOBI. pH cpebl 1 MeToIbI ee onpeneacHus. JKecTKOCTh BOABI M METO/IBI €€ ONPEICIICHH.
CyIIHOCTbh METOJIa TUTPOBAHUSI.

Bu bl 5KeCTKOCTH BOBI (BpeMEHHas U MOCTOSHHAs). JKeCTKOCTh BOIBI KaK MPHYKHA BHIMACHHUS OCaIKOB HJIH
00pa30BaHMsI CONCOTIOKEHHIH, UMEIOIIUX MECTO B OBITY M Ha TIPOU3BOJICTBE.

83-84.CocraB coeil, BBI3BIBAIOIINX KECTKOCTH BOJbL. XUMHUUECKHE MPOIECCHI, YCTPAHSIONIUE )KECTKOCTh
BOJIBI. Y PaBHCHHSI XUMUYCCKUX PEAKIIMH, HILUTFOCTPUPYIOIIUX TPOIIECCHI, TPOUCXO SIS IPH YCTPAaHSCHUH
PKECTKOCTH. Y CTpaHEHHE BPEMEHHOMN KECTKOCTH OBITOBBIMU U XUMUYECKUMH criocobamMu. CriocoObl
yCTpaHEHUS TIOCTOSTHHOM JKECTKOCTH.

OK 07
[1K
2.10

[[pakTHUeCcKue 3aHATUA

85-86.Crioco0b! BeIpaXKeHHs KOHLIEHTPAIlMK PACTBOPOB. MaccoBast 0J1sl pACTBOPEHHOTO BEILECTBA, MOJIIpHAs
1 MOJIsUIbHAs KOHIeHTpauuu. Tutp pactsopa. Perienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3alaHUI Ha pacueT KOHLIEHTPALUK 3arpA3HSIOIINX BEIIECTB U X CPABHEHUE C NIPENEIBHO JOIYCTUMBIMU
KkoH1eHTparusamu (IT1K).

JlaGopaTopHble 3aHATHS

87-88-89.MccrnenoBanue xumMu4yeckoro cocraBa npo6 Bozsl. JlJabopatopHast paboTa Ha BBIOOD:

1. JlTabopatopHas pabota «OuncTKa BOJBI OT 3arpsi3HEHUI.

lcnionb30BaHre METOA0B (PUIBTPOBAHUS U aJICOPOLIUU JUTsl OTICJIEHHS 3arps3HEeHui B nccieayeMoi mpobe
BOJIBI. BEIOOp MeTO/1a OYHMCTKY B 3aBUCUMOCTH OT BH/a 3arpsi3HeHus. CpaBHeHUE 3(PPEKTUBHOCTH pa3TUIHBIX
METO/I0B OYHCTKH BOJIBI B Pa3HbIX YCIOBHX (B 1a00paTOpHH, B JOMAIIHUX U MOJICBBIX YCIOBHSIX).

2. JJabopaTtopHas pabota «Onpenenenue pH BOJbI 1 €€ KUCIOTHOCTHY.

Omnpenenenne pH cpeabl ¢ TOMOILIBIO YHUBEPCATLHOTO MHAMKATOpa. Vcrnoab30BaHue TUTPOBAHUS AJIS
oTpeiesieHust KUcIoTHOCTH. OnpeaeneHne o0Imeil KUCIOTHOCTH BOBI, pacdeT CBOOOHON KUCIOTHOCTH.
Onpenenenue ob1eit 1 cBOOOJHOH mienouHocTH. CocTaBiIeHNEe YpaBHEHHH peaklnii, MPOTEKAOIIUX MIPH




OTIpeIeIEHUH KHCIOTHOCTH/ MIETIOYHOCTH P00 BOJIBL. Y CTAHOBJIEHUE CIIOCOOOB MCIIOIB30BAHUS
MCCIICIOBAaHHBIX TIPOO BOJIBI B )KU3HEACATEIIPHOCTH YEIOBEKA, HA OCHOBE TOTYYCHHBIX IAHHBIX O COCTaBE.
3. Jlabopatopnas pabota «OnpeaeneHne KeCTKOCTH BOJIbI U CTIOCOOBI €€ YCTPAHCHUS.

CriocoObI yCTpaHEHUs BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH )KeCcTKoCTH. Penenue
E)KCHepI/IMeHTaHBHOﬁ 3aJa4u Ha BBISIBJICHUC BpeMeHHOﬁ U IIOCTOSIHHOM KECTKOCTH BOJBI. OI.[GHKa
BEPOSITHOCTH YCTPAaHEHHS BCEX BUJIOB )KECTKOCTH B JOMAIIHUX yCIIOBHUSX.

Tema 9.3
X uMHU4YecKuii
AHAIM3 TIPOO TTOYBHI

OcHOBHOE COACpIKaHUE

OK 01 OK 02 OK

Teopernueckoe oOyueHue

07 11K 2.10

00-91Kunaccudukaiiys noyB N0 BUAY U HA3HAUYECHHUIO, UCXOS U3 XUMUYECKOro cocTaBa. Mnentuduxanms
MPOOBI TIOYBBI [0 €€ XMMHYECKOMY COCTaBY, ONMCAHUE BO3MOKHOCTEH €€ IPUMEHCHHUS.

TpeGoBaHUsI K KAUECTBY IMOYBBI pa3IUYHOr0 HazHaueHHs. Onrcanue 0COOCHHOCTEN UCIIOIb30BaHUS ITOYB B
3aBHCUMOCTH OT TUIIOB, CIIOCOOBI YIIYYIIIEHHS Ka4eCTBa MOYB B 3aBUCUMOCTH OT HA3HAYCHHUSI.

O0aCTH HCIIOJIB30BAHUS OPTAHUYECKUX YAO0OPEHUH B 3aBUCIMOCTH OT Ka4€CTBEHHOTO cocTaBa. Onucanue
OpraHMYECKUX YIAOOPEHUN U UX MPUMEHEHHE B 3aBUCIMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBUIHOCTH.

HpaKTI/I‘leCKI/Ie 3aHATHUA

02-93006mactu Ha3HAUYeHUS (IPUMEHEHHS ) TOYBbI, UCXO/I U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa.
AHATH3 HOPMATHBHOMN JOKYMEHTAIIHH.

PoJib HEOpraHUYECKUX BEIIECTB B KAU€CTBE MUHEPATbHBIX YA0OPEHUH, yIydIIuTeIel TOYBHI.

CocTaB MHHEPAIBHBIX YIOOPEHUI 1 UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH.
B3anMocCBA3b cocTaBa yI00OpeHMH M MX BAMSHHS Ha BET€TaTHBHBIE CBOMCTBA M IIOJOHOIIEHNE PACTEHUH.

JlaGopaTopHble 3aHATHS

94-95l ccnenoBanre XMMHUYECKOT0 cocTaBa pod noussl. JlaboparopHast pabota Ha BbIOOP:
1. JlaGoparopnas pabota «OOHapyKeHUE HEOPraHMYECKUX IpuMeceil B mpolax».

O6Hapy)eHue XJIOPH/I- U CyJb(}aT-noHOB B Mpobde mouBbl. COCTaBICHUE YPAaBHEHUHN PEaKIIuii 0OHAPYKEHHSI.
CpaBHEHUE MONYYCHHBIX MTOKa3aTelel ¢ HOPMAaTUBHBIMHU (CTIPaBOYHBIMH ) 3HAYCHHSIMH.

2. JJabopaTtopHas paborta «Onpenenenue pH BoHOM BBITSIKKH TIOYBBI, €€ KUCJIOTHOCTH U IIETOYHOCTH.
MccnenoBaHue BOJHBIX BBITSKEK 00OPa3I0B TOTOBBIX MOUYBEHHBIX CMECe (IJ1 pa3HbIX THIIOB PACTEHUH).
Onpenenenue pH MouYBHI C HCTIOIB30BaHUEM UHIUKATOPOB. OIIEHKA THUTIOB IMOYB B MIPEICTABICHHBIX 00pa3iiax
(CHITBHOKHCIIAs!, KHCTIast, CIAa00KUCIIas, HeUTpaJibHAas, IeTI0YHas).

HpI/IFOTOBHeHI/Ie HpO6LI IOYBLI JJIA UCCIICAOBAaHUA KI/ICJ'IOTHOCTI/I/H_IGJ'IO‘-IHOCTI/I, HEOPTaHUYCCKUX 3an$I3HCHI/II>'I.

Tema 9.4
Hccnenosanne

(OCHOBHOE coJiepKaHue

Teopernueckoe oOyueHue

OK 01 OK 02 OK
04 OK 07 IIK




00BEKTOB 06.Y4ueOHOo-HrCClIeI0BATEIBCKUN MMPOCKT B 001aCTH HCCIeq0BaHU 00beKTOB Onocdepnl. O030p TeM yueOHO- 2.10
orochepsl MCCJICIOBATEILCKUX MMPOCKTOB. AJITOPUTM BBITIOJTHEHHS MPpoekTa. Omnpeaesenne npoodaeMbl UCCIIeTIOBAHUS. 1
MeTtozpl noucka, aHanu3a u 00padoTku UH(DOPMALIMK O POEKTE B PA3IUYHBIX HCTOUHUKAX.
[[pakTHUeCKHE 3aHATUA 2
07-98.000cHOBaHNE aKTyaJbHOCTH BBIOPaHHOW TeMbl. BblsiBiIeHHE mpoOiieMbl HccienoBaHus. Bwioop 2
00BEKTOB U METOJ0B uccienoBanus. [loctaHoBka meneil u 3amay uccienoanusa. OmnpeneraeHue TPOAYKTa)
uccienoanwsi. OnpeeIeHIe ITAOB U COCTABJICHUE TUIaHA MCCIIEIOBAHUS.
Bamura mnpoekta: [IpencraBieHue pe3ynbTaTOB BBHINOIHEHUS Y4Y€OHO-HCCIEAOBATEIbCKUX IPOEKTOB 2
(BBICTYIUICHHE C MPE3CHTALINECH ).
JlaGopaTopHbIC 3aHITHS 2
09-100.UccnenoBanue MpeaIoKEHHOT0O OOBEKTa Ha KHCJIOTHOCTh, IICJIOYHOCTh, XHMHUYECKHH COCTaB|
(3arpsI3HUTENH, MaKpo- M MHKpo3jeMeHThl). O0paboTka pe3ynabTaroB wHccienoBanus. OleHKa KadecTBal 2
MCCIIETyeMOTro 00beKTa, UICXOsI U3 Pe3ybTaTOB XMMHUUECKOT0 aHan3a.
[TpomesxyTOoUHas aTTECTAIHS 110 TUCIUILTHHE (9K3aMEH) 12
Bcero 112




3. YCJIOBUS PEAJIN3AIIMA TTIPOTPAMMBI YYEBHOM JUCIUIIJIMHBI
3.1. Tpeb6oBanus K MHUHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecneyeHUI0

Jlig peanu3anuy MporpamMmbl JUCHUILIMHBI JOJDKHBI OBITH MIPEYCMOTPEHBI CIEAYIOINE
CHEIAIbHBIE TIOMEIICHUS: Y4YeOHbIH KaOWHET XUMHUHU W/WIN y4yeOHOW XUMHUYECKOU
nabopaTopuu

OobopynoBanue yueOHOro Ka0uHera (HarasAHbIC nocoous): HabOoPbI
IAPOCTEPKHEBBIX MOJIETICH MOJEKYI, MOJIETU KPUCTAUIMUYECKUX PEIIETOK, KOJUICKIIUU
IPOCTBIX U CIOKHBIX BEIIECTB W/WIHM KOJUICKIIMH TOTUMEPOB; KOJUIEKIIHS TOPHBIX TTOPOJ
U MUHepasoB, Tabnuia MennaeneeBa, yueOHble (QUIbMBI, U(PPOBBIE 00Opa30BaTEIbHbIE
PECYPCHI.

Texnuueckne cpeacTBa 00y4eHHUsI: KOMIBIOTEP C YCTPONCTBAMU BOCIPOU3BEICHUS
3ByKa, IPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C SKPAHOM, MYJbTUMEIUNHAs JIOCKa, YKa3Ka-
IIPE3EHTEP VISl IPE3CHTALNAMN.

Oo6opynoBanue nadopaTopun U padouymx MecT JJadOPAaTOPMU: MEH3YPKHU, MUIETKU-
KaleIbHUIbI, TEPMOMETPHI, MHUKPOCKOI, IyMbl, MPEAMETHbIE U IOKPOBHBIC CTEKIIA,
IJIAHIIEThl ISl KameNbHBIX peakuuil, QuibTpoBalibHas Oymara, MTPOMBIBAIIKH,
CTEKJISTHHBIC MTPOOUPKHU, PE3UHOBBIEC MPOOKH, (hOHAPHUKHU, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MAaJI0YKH, MITATUBHI JIJIS IPOOUPOK; MEPHBIE IMJIMHPHI, BODOHKU CTEKJISTHHBIC, BOPOHKHU
nenurenabHble nunuHApudeckue (50100 mi), cTynku ¢ nectukom, ¢pappopoBble YaIIKH,
MUHLETH, (QUIbTpbl OyMaxKHbIE, BaTa, Mapiisd, YacOBbIE CTEKJIa, JJIEKTPOIUIUTKH,
nabopaTopHble IITATUBBI, CIIUPTOBBIE TOPEIKHU, CIUYKH, MPUOOP ISl MOJIYYESHHs ra30B
(w1 mpoOupKa ¢ ra300TBOJHONW TPYOKOM), nepikKaTtenu Ajsi MpOOUPOK, CKISIHKH IS
XpaHEHUsl PEeaKTHBOB, pa3faToyHble JIOTKU; XuMHuueckue ctakansl (50, 100 u 200 mn);
IITATeNW; MUHIIETHI; TUTEIbHBIC MU, CEKYHAOMEPHI (TaliMephl), MEpHbIE TPOOUPKHU
(ra 10-20 mun) u MepHbie Ko0bI (25, 50, 100 u 200 M), BonsHas O6aHs (UM TEPMOCTAT),
CTEKJIIHHBbIC TaJOYKH; KOHMUYeckue KoyObl st tutpoBanus (50 u 100 wmo);
WHJMKATOPHBIE TIOJIOCKU Il ompejaeneHus pH u cTanmgapTHas WHIWKATOpHAs IIKania;
YHUBEpCaJIbHbIN UHAUKATOP; nuneTku Ha 1, 10, 50 mu (wim gozatopst Ha 1, 5 u 10 mn),
OIOPETKH Il TUTPOBaHUS, MeauIMHCKUe mmpuiibl Ha 100-150 mi, naboparopHble u/umu
aHaJTUTUYEeCKUe Bechbl, pH-meTppl, cCymunpHbId MmKad, U JAp. J1abopaTopHOE
obopyioBaHHE.

3.2. UndopmanmonHoe odecnedeHne peajausanuu nporpammbl OCHOBHbBIE
WUCTOYHHKH:

1. INa6puensn O.C. Xumus. 10 kinace. YroyOneHHbI ypoBeHb: yaeOHuk / O. C.
INa6puensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399

2. Xumus. 11 knacc. Yray6nennsiit ypoBenb: yueOHuk / O. C. I'abpuensn, U. T.
OctpoymoB, C. A. CnanxoB, A. H. JIéskun. - IlpocBemenune, 2022. — 432
JlonoJIHuTEIbHbIE HCTOYHHKH:

http://znanium.com — 9BC «3Hannym»

http://e.lanbook.com — IBC «JIanb»

http://ebs.rgazu.ru — IBC «AgriLib»



http://znanium.com/
http://znanium.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/

4. KoHTpOJb U OIIEHKA Pe3yIbTaTOB OCBOCHHSI 00111e00pa30BaTEIbHON TUCIIUTLITIHBI

KoHTposb 1 olieHKa pe3yapTaToB 00y4eHHsI OCYLIECTBIIAETCS MPEoaaBaTesieM B Mpoliecce
MPOBEACHUS TMPAKTUYECKUX  3AHATUNA U JTaOOPATOPHBIX paboT, TECTHUPOBAHUS, a TaKKE
BBIMIOJTHEHHUS] ~ OOYYalOIIMMHUCA  MHAMBUIYAJNbHBIX  3aJaHHM, MPOEKTOB,  HCCIEIOBAHUII.
PesynpTarel OO0y4deHHS OINpenessioT, 4YTo oOydJarmuecs AODKHBI — 3HaTh, IOHHMATh |
JEMOHCTPUPOBATh IO 3aBEPUICHUH HW3YYCHHS TUCHUIUIMHBIL.

Juis  ¢dopMuUpOBaHUs, KOHTPOJS W  OICHKH  PE3yJIbTaTOB  OCBOCHUS  Y4EeOHOI
JTUCIUIUIMHBI UCIIOJIb3YETCS CHCTEMa OLIEHOYHBIX MEPONPHITHH, MNpPeACTaBIsIomas co0oi
KOMIUIEKC ~ y4eOHBIX  MEpPONPUATHN, COTJACOBAHHBIX C  pe3yldbTaraMd OOY4YCHHS U
chopmymupoBanHbix ¢ ydetom  ®I'OC  COO  (mpeameTHbIE  pe3ynbTaThl IO
nucuurinae) u ®I'OC CIIO.

Monyas / Pazgen /
INo Tema Pe3yabTat 00yuenus OueHovHbIe MepPONPUATHS OK

I OcHOBHOI MOAYJIb

IPaznen 1. OcHOBBI DopmynrpoBaTh Oa30BBIE
CTpOEHHS BellecTBa MOHSATHS U 3aKOHBI XUMHHU
1.1 |Crpoenue atomoB [COCTaBIISATH XUMUYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
XMUMHUYECKUX (hopMyIIbl COETUHEHUI B XUMHUYIECKHUX 3JIEMEHTOB U IIPUPOJA
SIIEMEHTOB U COOTBETCTBHHU CO CTEMEHbIO  [XMMHUYECKOW CBA3M». 2. 3a/1a4u Ha
mpupoja OKHUCIIEHUS] XUMHUYECKHUX COCTaBJIEeHHE XUMUIECKUX (HOPMYIT
XMMUYECKOW CBA3U IIEMEHTOB, HCXOIS U3 TBYXaTOMHBIX COeIMHEHUH (OKCHIIOB,
BaJICHTHOCTH U Cynb(UI0B, THAPHUIOB H T.I1.).
BIIEKTPOOTPUIIATEIEHOCTH
1.2 [[lepuomnueckuii  [XapakTepu3oBaTh XUMHUUecKue [[[paKTHKO-OpHEHTHPOBAHHbBIE OK 01
3aKOH M TaOJIMIaPIIEMEHTH B COOTBETCTBUH C MX [TEOPETHUECKHUE 3aaHus Ha OK 02
JI.11. MenzeneeBa [IOJIOKEHUEM B IEPUOINUECKOM [XapaKTEPU3ALUIO XUMUYECKUX
CHCTEME XMMUYIECKIX pIIeMeHTOB: «MeTtamnieckue /

biaemeHToB /.M. MeHeneeBa [HeMeTaLIMYECKHE CBOMCTBA,
PIIEKTPOOTPUTIATEIFHOCTH M CPOJICTBO
K DJIEKTPOHY XHMHYECKUX JIEMEHTOB
B COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHHEM U TIOJI0KESHHEM B
[IEPUOIUYECKOM CUCTEME
XUMUYECKUX d1eMeHToB J[. 1.
MenieneeBay.

Paznen 2. Xumuueckue |COCTaBIATh ypaBHEHUS U KonTpoapHas padora «Ctpoenue
[peaKIuu CXEMBI XUMHUYECKUX PEAKINI  [BEIIECTBA M XUMHUYECKUE PEAKITUI




2.1 [Tunel XUMHAYECKHUX

peakiuii

COCTaBIIATh PEAKITAN
COCTUHCHHUS, PA3JIOKCHUS,
oOMeHa, 3aMEIIEHUS,
OKHCITUTEIILHO-
BOCCTAHOBHUTEIBHBIC PEAKIUH U
[peaKIuu
KOMITIIEKCOOOpazoBaHus (Ha
npuMepe THIPOKCOKOMIUIEKCOB
QTFOMUHUS U IIHHKA) C
y4acTHEM HEOPraHUUECKUX
BCIIICCTB

1. 3agaun HaA cOocTaBIICHUE YPaBHCHHMA
[PeaKIIMiA:

— COCTUHEHUS, 3aMEILCHHS,
[pasIoKEeHMsI, 0OMEHA M PEaKIIHiA ¢
y9acTHeM KOMITIEKCHBIX COeTMHEHUI
(Ha mpuMepe TUIPOKCOKOMILICKCOB
ATIOMUHUS U ITIUHKA);

— OKHCITUTEITFHO-BOCCTAHOBHUTEIHHBIX
[peaKkuuii C NCTIIONb30BaHUEM METOa
PIIEKTPOHHOTO OanaHca,

— C y9acTHEeM KOMITIEKCHBIX
coenMHeHmii (Ha mpumepe
HIPOKCOKOMILICKCOB IIMHKA
ATTIOMUHUS).

2. 3amaun Ha pacder
KOJIMUYECTBCHHBIX XapaKTEPUCTUK
MPOIYKTa PEaKUN COCTUHCHUS,
MacCOBOI HITH 0OBbEMHOU TOTTH
BBIXOJA IIPOLYKTa PEAKLUN
COCIITHEHUSI OT TEOPETHYECKH
BO3MOKHOT0; OOBEMHBIX OTHOIICHHUN
ra30B; KOJMYECTBEHHBIX
XaPAKTCPUCTUK NCXOAHBIX BCUICCTB U
MPOYKTOB pPEaKINH; MacChl (00beM,
KOJIMYECTBO BEIIECTBA) MPOTYKTa
[peaKIuu, eciy OJJHO M3 BEUIECTB JaHO
B BUJIE pacTBOpA C ONpPEEIEHHON
MacCOBOIl 10J1el paCTBOPEHHOTO
BEIIECTBA.

OK 01

2.2  [DnexTpoIMTHYECK
as JUcColMalus |

MOHHBIA OOMEH

Paznen 3. CtpoeHue u
CBOICTBA
HEOPraHMYECKUX BELICCTB

CocTaBnATh ypaBHEHUS
XHUMHYECKUX PEaKIUH HOHHOTO
O0OMeHa ¢ yJacTHeM
HEOpPraHMYECKHUX BELIECTB

MccnenoBars CTpOeHUE U
CBOMCTBA HEOPraHUYECKUX
BEILECTB

1. 3aganust Ha COCTaBICHUE
MOJIEKYJIIPHBIX M HOHHBIX PEAaKIUN ¢
Y4aCTHEM OKCHUJIOB, KHCIIOT,
OCHOBAHMU U COJIEH, HOHHBIX
[peaKui TUIpoJIn3a CoJieH,
YCTAaHOBJICHUE HM3MCHCHUSI
KHCIIOTHOCTH CpeJibl. 2.
JTaGopartopHas padoTa «Peakiiuu
CHIIPOJIN3aY.

KontponbsHas padora «CBoiicTBa
HEOPTaHUYECKUX BEIICCTBY

OK 01




3.1

Kiraccudukanms,
HOMEHKJIATypa U
CTpOeHHE
HEOPraHUIeCKUX
BEIICCTB

Kiraccudumuponats
HEOpPraHUYECKHE BEIIECTBA B
COOTBETCTBHUU C X CTPOCHUEM

1. Tect «HomeHkaTypa 1 Ha3BaHHE
HEOpPraHNYECKUX BEIIECTB UCXOS U3
X XUMUYECKOH (hOPMYIIBI HITH
COCTaBJICHHE XUMHUIECKOH (popMyIbI
MCXOs U3 Ha3BaHUS BEIIECTBA 110
MEKYHAPOJIHOU UM TPUBUAIIBHOU
HOMEHKJIAType».

2. 3ama4n Ha pacdeT MacCOBOM JIOJH
(Macchl) XMMUYECKOTO AJIEMEHTA
(coenuHeHust) B MOJIeKyJie (CMeCH).
3. [IpakTrueckue 3aaHus 110
Kiaccu(UKaluy, HOMEHKIIAType 1
XUMUYECKUM PopMyiam
HEOPTaHWYECKUX BEIIECTB PA3ITNIHBIX
KJIACCOB.

4. IlpakTdeckue 3aaHus Ha
OIpEAECICHUE XUMUYECKON
AKTHBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOH CBSI3U U TUIA
KPUCTAJUIMYECKON PEIIETKH.

OK 01

3.2

Du3nko-
XUMHUYCCKUC
CBOMCTBA
HEOPTaHUIECKIX
BEIESCTB

'Y cTaHaBIMBATh 3aBUCUMOCTh
(hM3UKO-XUMUYECKHUX CBOWCTB
HEOPraHNYECKHUX BEIECTB

OT CTPOEHUS ATOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTaJUIMYECKON PEILIETKH

1. Tect «OcoOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM(POTEPHBIX
MIPOKCUIOB U

COJIEI.

2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUI XUMHUYECKUX PEaKLUi ¢
Y4aCTHEM MPOCTHIX U CIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCUIOB
MeTaJIJIOB, HEMETAJJIOB U
AM(OTEPHBIX JIIEMEHTOB;
HEOpPraHMYECKHX KUCIOT, OCHOBAaHUH
1 aM(DOTEPHBIX THAPOKCHIOB,
HEOpPraHMYECKHUX COJIeH,
XapakTepU3YIOLIUX UX CBOWCTBA U
CIIOCOOBI TIOJTYYEHHUSL.

3. [IpakTUKO-OpHEHTHPOBAaHHBIE
TEOPETUUECKUE 3aJaHHs Ha CBOWCTBA
1 TTOJTyYeHHE HEOPTaHNnIeCKUX
BEIIIECTB.

4. JlJabopaTtopnas padota «CoiicTBa
METaJJIOB U HEMETAJIOBY.

OK 01
OK 02

3.3

[IpousBoacTBo
HCOPTraHNYCCKUX
BEIIECTB. 3HAUCHHE
1 IPUMEHEHNUE B
OBITY U Ha
MPOU3BOJACTBE

IPaznen 4. CtpoeHue u
CBOIMCTBA OPraHMYECKUX
BEIECTB

(OOOCHOBEIBATH 3HAUCHUE U
[pUMEHEHHE HEOPTaHUIECKUX
BEILECTB B OBLITOBOM U
MPOU3BOICTBEHHOM
ITEeSITENHLHOCTH YEJIOBEKA UX
(hU3UKO-XUMHUYECCKUMU
CBOIICTBaMH

MccnenoBars CTpoeHUE U
CBOICTBA OPraHMYECKUX
BEILIECTB

[IpaKTHKO-OpHEHTUPOBAHHBIC
3aJIaHUsI TI0 COCTABJICHUIO
XUMHYECKUX PEaKIMi ¢ y9acTueM
HEOPraHMYECKUX BEIIECTB,
MCIIOJIb3YEMBIX IJIS UX
I/Il];eHTI/I(i)I/IKaHI/II/I Y IPOMBIIIJICHHBIX
CII0COOOB MOJTYYEHUSI.

KontponbsHas padora «Ctpoenue u
CBOICTBAa OPTaHUYECKHX BEIIECTB

OK 01
OK 02




CKOPOCTHU PEAKLIUU OT TEMIIEPATYPhI».
2. [IpakTHKO-OpUEHTUPOBAHHEIC
TEOpETHUYECKUE 3aaHHs Ha aHAIIN3
(haKTOpOB, BAMSIONINX Ha U3MECHEHUE

4.1 |Knmaccudpukanus, |[KimaccupuuupoBaTh 1. 3aganms Ha coctaBiaeHue HazBanuii(OK 01
CTpOEHHE U OpraHMYecKHe BEIIECTBA B OpraHMYECKUX COCTUHCHHIA 10
HOMECHKJIATypa COOTBETCTBHH C UX CTPOCHHUEM (TPUBUAJIBHOMN WU MEKTyHAPOTHON
OpPTaHNIECKIX CHCTeMaTHIeCKONH HOMEHKJIAType.

BEIIECTB 2. 3amaHus Ha COCTaBIIEHHUE MTOJIHBIX U]
COKPAIICHHBIX CTPYKTYPHBIX (opMy
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3ajaun Ha onpeaeneHue
npocteimei GopmMyIIbl
OPraHUYECKOW MOJIEKYJIbI, UCXOS
13 3JIEMEHTHOTO cocTasa (B %).

4.2 |CsoiicTBa 'V cranaBiauBaTh 3aBUCUMOCTE |1, 3agaHus Ha COCTaBJIICHUE OK 01
OpPraHUIECKIX (hM3UKO-XUMHUYECKHUX CBOWCTB [ypaBHEHHMU XMMUYecKuX peakiuii ¢ [OK 02
COeIMHEHU I OpraHNYECKUX BEIIECTB OT Y9acTHEM OpPTraHMYeCKHUX BEIIECTB Ha

CTPOCHUSI MOJIEKYT OCHOBaHWH HX COCTaBa M CTPOCHHS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUI XUMHYECKUX PEaKLUi,
WJLTIOCTPUPYIOUINX XUMAYECKUE
CBOIICTBA C yU€TOM MEXaHU3MOB
[IPOTCKAHUS TAHHBIX PEaKIUN 1
TEHETHYECKOW CBA3HM OPTaHHMIECKUX
BEIIECTB Pa3HbBIX KIaCCOB.

3. PacueTHsble 3a1a4n 110 ypaBHEHUSIM
[peaxiuii ¢ yuacTHeM OpraHmYeCKUX
BEIIECTB.

4. JlabopaTopHas paboTa
«l[lomy4yenne aTUIeHA U U3YYCHUE €TO
CBOICTBY.

4.3 (Opranuueckue (O00OCHOBBIBATH 3HAUCHUE U [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
BelecTBa B MPUMEHEHNE OPTaHNYECKUX  [3aJ]aHMS [0 COCTABIICHUIO OK 02
PKU3HE/IEATEIhHOC [BEIIECTB B OBITOBOU U XUMHYECKHUX PEaKIUil C ydacTHEM
T 4eTIOBeKa. MPOU3BOICTBEHHOM OpraHHYECKUX BEIECTB,

[Tpon3BOACTBO U |NEATEIHHOCTH YEIIOBEKA UX MCIIOJIBb3YEeMBIX JUIS UX
[MpUMEHEHUE (hM3UKO-XUMUYECKUMU naeHTH(UKAINY B OBITY U
OpPraHUIEeCKIX CBOIICTBaMU [TPOMBIIIIEHHOCTH.
BEIICCTB B

[TPOMBIIIICHHOCTH

Paznen 5. Kunernueckue |[MccnenoBars paBHOBecue n  |[KoHTponbHas padora «CKOpOCTh

1 TCPMOJMHAMHUYECKUE  |[CKOPOCTh XUMHUECKUX PEAKIIUIXUMHUUCCKOM PEAKIIMU 1 XUMHYECKOE

3aKOHOMEPHOCTH [paBHOBECHEY

MPOTEKAHUS XUMHYECKHUX

CaKIMi

5.1 |KuHernyeckue VccienoBath BIMSHHUE 1. JJaGoparopHas padora Ha Beioop: |OK 01
3aKOHOMEPHOCTHU  [KOHIIEHTpAlUU pearupyomux — «OnpeaeneHue 3aBUCUMOCTH OK 02
MPOTEKAHUS BEIIECTB U TEMIIEPATYphl HA  [CKOPOCTH PEAKIMH OT KOHIICHTPAIUH
XUMHYCCKUX CKOPOCTh XMMHYECKUX [pearupyonmx BenecTB»;

[peaxmuit [peaximii — «Ompenenenue 3aBUCUMOCTH

CKOPOCTU XUMHYCCKON PEAKIINH.




5.2 [TepmomuHamuuec |MccaenoBaTh BIUSHUE 1. 3agaun HaA pacyYETHI TEIIOBBIX OK 01
K1E M3MEHEHMS KOHIICHTpaluu b pexToB xumuueckux peakquii 1 [OK 02
3aKOHOMEPHOCTH  [BEIIECTB, PEaKLUH CPEIIl 1 [OTpeleIeHIe THIA peakiy (110
MPOTEKAHUS TeMIIepaTypsl Ha CMELIeHne  [TerioBoMy 3¢ dexry: 3k30-u
XMMHUYECKUX XMMHU4ECKOT0 PaBHOBECHS PHIOTEPMUYECKHE).

[peaKIni. 2. [IpakTHKO-OpHEHTHPOBAaHHbBIE
PaBHOBecue 3aaHus Ha IPUMEHEHHUE [IPUHINIA
XUMHYECKUX Jle IllaTense 11 HAX0XKIEHHS
peaxuuit HaTpaBJICHUs CMEILCHUST PABHOBECHS
XMMUYECKON Peaklny U aHaJIH3
(haKTOPOB, BIMSIOLIMNX HAa CMELICHUE
XUMHUYECKOTO PaBHOBECHSI.
3. JlabopaTtopnas padota «UzyueHue
BIIMSHUS Pa3In4HbIX (PAKTOPOB Ha
CMEILEHNE XUMHYECKOTO
[PAaBHOBECHS».

IPaznen 6. Jucnepcusle  [MccnenoBarh qucnepcHbie KonTponrsHas paboTa mmo teme

CHCTEMBI CHCTEMBI «JlucriepcHbIe CHCTEMBD»

6.1 |Iucmepcurie Pa3nuuaTh UCTUHHbBIE 1. 3agauu Ha MPUTOTOBIICHUE OK 01
CUCTEMBI U [pacTBOPBI, KOJUIOUIHBIE [PacTBOPOB. OK 02
(hakTOpbI UX [pacTBOpHI U rpyboaucnepcHbie [2. [IpakTHKO-OpHEeHTUPOBAHHBIC
YCTOMYMBOCTH CHCTEMBI Ha OCHOBE [pacyeTHbIE 3a1aHUs HA TUCIIEPCHbIC

XMMAYECKOTO SKCIIEPUMEHTa  |CHCTEMBI, HCIIOJIb3yEeMbIE B OBITOBOI
1 TIPOU3BOJICTBEHHOM AEATEILHOCTH
JeI0BEKa.

6.2 |AccnemoBanme VccenoBats GU3MKO- UTaGopaTopHast padora (Ha BeIOOp):  [OK 01
CBOMCTB XUMHUYECKHE CBOMCTBA — IIpuroroBieHuMEe pacTBOPOB; —
CTIEPCHBIX [pPa3IMYHBIX BUJOB AUCIEPCHBIX |MccliefoBaHnEe AUCTIEPCHBIX CHCTEM.
crucTeM cHuCTEM

Paznen 7. KauectBennsie |MccienoBarh cBoiicTBa

PeaKUry OOHAPYKEHHUS  |[OpPraHUYECKUX

OpraHUYECKUX U HEOPraHN4eCKUX BEIECTB C

HEOPraHWYEeCKUX BEHIECTB [MCIIOJIb30BAHUEM

Ka4eCTBEHHBIX peaKuil

7.1 |OOHapyxeHue ccnenoBars kauectBeHHble 1. JlabopartopHast pabota (Ha Bbi6Op): [OK 01
HEOPraHW4YeCKUX  [peaKLUUU HEOPTaHMYECKHX — AHQJINTHYECKHE PEAKLUH KaTHOHOB
KaTHOHOB U BEILECTB I-VI rpynm;

AHHOHOB — AHAJINTHYECKUE PEAKIIMU aHUOHOB.
2. IIpakTueckue 3agaHus Ha
COCTaBJICHHE YPABHEHUN pEaKIUi
oOHapykeHus: katuoHoB |-VI rpymn
1 aHHUOHOB, B T.4. B MOJICKYJISIPHOU U
MOHHOU (hopMax.

7.2 |OGHapyxeHue HccnenoBars kadecTBeHHble (1. JTaGoparopHas pabora (Ha BeIOOp): [OK 01
OpPraHMYECKUX [PEaKMK OPraHUIECKUX — KauecTBeHHbIe peakunn Ha
BEIICCTB COCIMHEHNH OTIEIBHBIX OTIENbHBIE KJIACCHI OPraHUYeCKUX

OTIACJIBHBIX KJIACCOB
C UCIOJIb30BaHUEM
KaYECTBEHHBIX
[peaxkui

KJIACCOB

BEIIECTB;
— KauecTBeHHbIN aHAIN3
OPraHUYECKUX COCTUHEHUN MO
(YHKIIMOHAIBHBIM TPYIIIaM.

2. [IpakTryaeckuie 3aaHus HA
COCTaBJICHHE KAUECTBEHHBIX PEaKINi
0OHApYKEHUST OPraHUYECKUX

COeIUHEHU.

IpuxaaaHo MoayJIb




Pa3nen 8. Xwumus B ObITY
1 IPOU3BOJICTBEHH
OU NesITENbHOCTH

O1ieHUBaTh MOCIEICTBUS
OBITOBOW M TPOU3BOJACTBEHHOI
INEeSITENbHOCTH YEJI0BEKA C

3amuTa Ketica (C yaeToM Oymymeit
npodecCHOHATBHOM IeSITENbHOCTH)

ueIoBeKa [MO3ULUN IKOJIOTHYECKON
Oe3omacHoCTH
8.1. |[Xumus B ObiTy 1 |OLIEHUBATH MMOCIICICTBUS Keiic (c yaetom Oynymieit OK 01
MIPOM3BOIACTBEHHO ¥ [OBITOBOM U MPOM3BOICTBEHHOM [[TpodeccHoHanbHoM AesrensHocTn) [OK 02
e TeNbHOCTH IMesTeIbHOCTH YeJI0BeKa ¢ Bo3MokHBIE TEMBI KeHcoB: 1. OK 04
JeJIoOBeKa MMO3ULIMI DKOJIOTrMYSCKOM [loTeryieHue Kiumara u OK 07
Oe3omacHOCTH BEICBOOOYKICHIE Ta30BBIX THAPATOB
CO THA OKeaHa.
2. Byaymiue maTepuaisl st aBua-,
MAaIIMHO - U TIPUOOPOCTPOCHUSI.
3. HoBble MaTepuanbl AT COTHEUHBIX
Oarapeii.
4. JlekapcTBa Ha OCHOBE
[PACTHTENBHBIX MPETapaToB.
Pasnen 9. HccnenoBanue MHTEpIIpeTHPOBATH BanuTa yueOHO-HCCIeI0BATEIBLCKOTO
M XHMUYCCKHI aHAIU3 ~ [XUMHUYCECKHUE MPOLECCHI U poekTa (C yueToM Oymyieit
00BEKTOB OHOChephI siBIIeHS B OHocepe po(hecCHOHaIbHON IESTELHOCTH)
9.1. |OcHOBHI BBITIOTHATE TTOTHBINA ITAKIT 1. Jlaboparopuas pabora «OcHOBBHIOK 01
imaboparopHoOu PKCIIEPUMEHTAILHOTO 11abopaTOPHON MPAKTHKI.
[PAKTHKH B MCCIICIOBaHUs C OO0 icHHEM (2. TUIOBBIC pacueThl 10 TEMaTHKE
MpohecCHOHATBHBIX [TPABHIT O€30MACHOTO bKcIiepuMeHTa. 3. 3a1a4un Ha
mabopaTopusix 0OpallieHHs ¢ BeIIECTBAMUA U [BBIUMCIICHUE CPEIHET0 3HAYCHHUS
abopPaTOPHBIM PKCIIEPUMEHTAIBHBIX JaHHBIX,
000OpymOBaHUEM [TOTPETTHOCTH.
4. IlpencraBieHue pe3yabTaTOB
PKCIIEPUMEHTA B pa3jinyHoOu hopme
(tabuuiia, rpaduk, OTYET, TOKIA,
Mpe3eHTaIus).
9.2 [Xumuueckuii MccnenoBaTh XUMHYECKUN 1. Tect «CBoticTBa 1 coctas Boas». |[OK 01
aHaJIM3 IPo0 BOJBI [COCTaB MPOO BOBI 2. 3amanue « XMMUYECKHI COCTaB OK 02
BOJIBI, THI BOJBI U CIIOCOOBI €€ OK 07

MMPUMEHEHUs (C MCIIOIb30BaHUEM
HOPMATUBHBIX IOKYyMEHTOB).

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TeopeTHYECKUE 3aJaHNs Ha COCTAB
BOJIBI 1 CITOCOOBI BBIPIKEHHS
KOHIIEHTpaLMi U NepecueT
KOHIICHTpAIHi (C UCTIOJIb30BAHHUEM
HOPMAaTUBHBIX JOKYyMEHTOB).

4. JlabopaTopHast pabota Ha BeIOOD:
— OuncTKa BOJBI OT 3arpsI3HEHUN;
— Onpenenenue pH Boasl u ee
KHCIIOTHOCTH;

— OnpenencHue )KECTKOCTH BOABI U
CIIOCOOBI €€ yCTpaHeHHUS.




9.3

XUMHAYECKUN aHAJIN3
MPO0 MOYBHI

ccnenoBaTh XUMHYECKHI
coCTaB MO0 MOYBHI

1. Tect mo Teme « XMMUYECKHI
COCTaB HEOPTaHUYECKHUX U
OpTaHUYECKUX YIOOPCHUIT.

2. 3amanue «B3anMOCBsI3b cOCTaBa
TTOYBBI, THII IIOYBEI U €€
HA3HAYCHUS.

3. JTabopaTtopHas pabora (Ha
BBIOOD):

— OOHapyXeHHE HEOPTraHUICCKUX
puMecel B Ipo0ax MOYBHI;

— Ompenenenne pH BomHO#M
BBITSDKKH ITOYBEI, €€ KMCIIOTHOCTH U
[ETOYHOCTH.

OK 01
OK 02
OK 07

9.5

HccnenoBanue
00BEKTOB OHOChEPHI

ccienoBath XUMUYCCKUI
cocTaB 00BEKTOB Omochephl Ha
MpuMepe MPOAYKTOB MUTAHUS,
BOIbI 1 ITOYBbI

'Y4eOHO-UCCIIeI0BATEIBCKUH
[TPOEKT B 00JIACTH MCCIETOBAHIS
00BEKTOB OHOCHEPHI.

Bo3MoskHBIE TEMBI TPOEKTOB: 1.
MccnenoBanue cocraBa
MHHEPaIbHOU BOJBI U
[PEKOMEHIAITUH TI0 €€
MCIIO0JIb30BAHUIO.

2. MccnenoBaHue pa3pyliaromiero
NEeHCTBUS IPUPOJHON BOABI HA
CTPOUTECIIbHBIC MaTCpUAJIbI. 3
CocTaBneHue npoekTa
[IBETHUKA/OTropoa/caa B
3aBHCHMOCTH OT COCTaBa
MpOaHAIN3MPOBAHHBIX MOYB. 4.
CocraBneHue

cOaTaHCUPOBAHHOTO MEHIO Ha JIEHb
(Hezmemnio0) B 3aBHCHMOCTH OT
CoJIep)KaHUsI XUMHUIECKUX MaKpO U
MHKpPO3JIEMEHTOB B IPOJTyKTaxX

T[T TaHWA.

5. MccnenoBanne kauecTsa
NUTHEBOI BOEIL.

6. UccnegoBanue mpoo
BOJIOITPOBOIHOM BOJIbI HA MPEIMET
[YCTpaHEeHHsI )KECTKOCTH.

7. YcTpaHeHHe )KeCTKOCTH BOJBI B
CEIIbCKOXO03SIICTBEHHOM

JICATCIIBHOCTH.

OK 01
OK 02
OK 04
OK 07




