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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOHI
JANCHUITVINHBI «XUMHWSA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM POrpaMMbl:

O6mieo0Opa3oBarenbHas  JAUCHUIUIMHA — «XHUMUSD»  SIBIAETCS  00sA3aTENBHOM  YacThlO
0011e00pa3oBaTeIbHOrO IMKIIa o0pa3oBaTeabHON Tporpammsel B cootBeTcTBHH ¢ PI'OC CITIO 1o
cnenuanbHocT 34.02.01 Cectpunckoe aeno.

1.2. Heab v miiaHnpyemble pe3yJabTaThl 0CBOECHM S JUCUUIIIMHBI:

1.2.1. leau u 327244 AUCUUTJIMHBI

DopMuUpOBaHUE y CTYIEHTOB XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa KaK OCHOBbI NPHUHSTHS PEHICHUWH B JKU3HEHHBIX U TPOU3BOJCTBEHHBIX CHUTYyaIlUSX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOTHOM cpeie.

3ajaun JUCHUTIIINHBI:

1) copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHsSI XMMHUYECKHUX IMPOLECCOB U
SABJICHUM B OKpYXalolled cpele, LEeJOCTHOM HaydyHOM KapTHHBI MHpA, B3aUMOCBS3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS IPOBOJUTH PACUEThl 10 XUMHUYECKHUM (OpMyliaM ¥ ypaBHEHUSM
XUMHUYECKUX  peakuui, I[UJIaHUPOBaTh W  HMHTEPIPETUPOBATH  PE3YNbTAaThl  XUMHYECKHX
9KCIIEPUMEHTOB,

3) copmMupoBaTh HABBIKH MTPOBEACHUS XUMUUYECKUX SKCIEPUMEHTAIbHBIX UCCIIECIOBAHUN C
COOJTFOICHHEM TIPABIII OE30ITIACHOTO OOPAIICHUS ¢ BEIECTBAMH H JJa00OPaTOPHBIM 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS aHAJIN3UPOBATh, OLIEHUBATH, IPOBEPSATH HA JOCTOBEPHOCTh U 0000IIATH
MH(OPMALIHIO XUMUYECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH IMOCIEJACTBUS CBOEH JEATEIBHOCTH U
XUMHYECKHUX TIPUPOTHBIX, OBITOBBIX U MIPOU3BOICTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJIOTUH
JUTSL PA3BUTHUS COIIMATTLHOM U TTPOU3BOJICTBEHHOU Cdep.

1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHHMS 0011e00Pa30BATEJbHON JMCHUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HayeHrne TUCHMIUIMHA uMeeT npu popmupoBanuu u pazsutun OK 1; OK 2; OK 4;
OK 7,TIK 1.1., TIK 1.2, a Takxe TOCTH>XEHUH JIMYHOCTHBIX pe3yabTaroB JIP 7, JIP 9, JIP10, JIP 11.



Kox u HammeHoBaHue IlianupyemMbie 00pa3oBaTebHbIe Pe3yJbTAThI 00yYeHHSs

bopmupyembIx

KOMIeTeHLuii O0mme JucuunauHapHbie (MpeAMeTHbIE)

OK 01. Boibupats ciocoObl | B yacTi Tpy/10BOr0 BOCIIUTAHMS : - BIAJECTh CHUCTEMOM XUMHUYECKMX 3HAHUH, KOTOpas
pelieHus 3a/1a4 | - TOTOBHOCTh K TPYJly, OCO3HAHUE IIEHHOCTH MAaCTEpPCTBA, | BKJIIOYAET: OCHOBOIOJATAIONINE TMOHATHS (XUMHUYECKUM
npodeccuoHanbHOM TPYIOJIO0HE; 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JI0YKa aTtoma, s-, p-, d-
JESTEIIbHOCTH - TOTOBHOCTH K AKTUBHOMN NESATEABHOCTH | DJICKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa,
MPUMEHUTEIHHO K | TEXHOJIOTUYECKOM W  COUMAIbHOM  HANpaBJICHHOCTH, | BAJICHTHOCTbD, AIIEKTPOOTPHUIIATETILHOCTb, CTENeHb
Pa3TUYHBIM KOHTEKCTaM. CIIOCOOHOCTH WHUITUHPOBATH, TUTAHUPOBATH U | OKUCJICHHSI, XUMHUYECKasl CBs3b, MOJIb, MOJIIPHAs Macca,

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTH;
- WHTEpeC K pas3nuyHbiM cdepaMm npodeccuoHaaIbHON
JeSITeNIbHOCTH,

Osaanenue YHHBepPCAJIbLHBIMH
NMO3HABATEJIbHbIMHU AelCTBUSMM:

a) 0a3oBble JIOTHUYECKHUE NeCTBUS:

- CaMOCTOSITENIbHO (OPMYITUPOBATh M AKTYyaIU3HPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yueOHBbIMHU

- yCTaHaBIWBaTh  CYIICCTBEHHBIH  MpH3HAK WA
OCHOBaHUSl i1  CpPaBHEHMs, KJIacCUPUKALUU U
0000IIECHMS;

- ONpPEAEIATh IEIN NESITeIbHOCTH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU UX TIOCTUKEHUS;

- BBIIBJISTH 3aKOHOMEPHOCTH M TPOTUBOpEUUs] B
paccMaTpuBaEeMBbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE pE3YyJIbTATOB LIEJIAIM, OLICHUBAaTh PUCKHU
MMOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE TIPU PEHICHUU
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJAQJETh HaBbIKAMU YYEOHO-MCCIEAOBATEIBCKON |
MPOEKTHON  NIE€ATEIbHOCTH, HaBbIKAMU  pa3pelIeHUs
po0em;

MOJISIPHBIN 00BbeM, YIJICPOIHBII CKeJIeT,
(GbyHKIMOHATBHAS TPYIIIA, PAJAUKAaJ, H30MEPHS, U30MEPHI,
TOMOJIOTHUECKUH  Psill, TOMOJIOTH,  YIJIEBOAOPOJIBI,
KHCIIOPO/I- u a30TcoIepIKaIIne COCITUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (YIJICBOIBI, YKHPBI,
Oeyiku), MOHOMEpP, TOJHMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~COCUHCHUS, KPUCTAJUINYECKast
peuieTKa, TUIIBI XHUMHWYCCKUX peaKHI/Iﬁ (OKI/ICJII/ITCJII)HO-
BOCCTaHOBUTENBHBIE, 9K30- U YHIOTEPMUYECKHUE, PEAKIIUU

HMOHHOT'O oOMeHa), pacTBop, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,  AJNEKTPOJIMTUYECKAs  JUCCOLMAIMS,
OKHCITUTENb, BOCCTAaHOBHUTEIb, CKOPOCTh XHUMHUYECKOU

peaklny, XUMHYECKOEe PABHOBECHE), TEOPUH U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOCHUS OPraHUYECKHX BELIECTB
AM. byrneposa, Teopus JJIEKTPOJIUTUYECKON
quccounanuu, nepuoauyeckui 3akon .M. Menneneesa,
3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEICHMS O CBOMCTBax, COCTaBe, IIOJy4YEHUU U
0e30MmacHoM HCIIOJIb30BaHUN BaXHEHIINX
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB B OBITY U
MIPaKTUYECKON JESITETbHOCTU YEJIOBEKa;

- YMETb BBIIBJIATH  XapaKTEpHbIE

B3aMMOCBSI3b ~ W3YYEHHBIX  TOHSTHI,

MMPpU3HAKH u
IPUMCHATH




- BBUBJIATH  NPUYMHHO-CICJCTBCHHBIC  CBA3H U
AKTyaJIu3upoBaTh 3aJady, BbIABUI'aTb THUIIOTC3Yy CC
pElIeHNs, HAaXOIUTh apryMeHTbl [UIsl JOKa3aTelIbCTBA
CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA 3aJaqun
pe3yJIbTaThl, KPUTHUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIOBUSX,

- YMETb IEPEHOCUTHh 3HAHWS B II03HABATCIBHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETb MHTEIpUPOBATH 3HAHMS U3 PA3HBIX IIPEIMETHBIX
obJacrei;

- BBIIBUIaTb HOBBIE HJEH, IpeljiaraTb OPUTHHAJIBHbBIE
MOAXOABI U PELIEHUS;

- COCOOHOCTh MX HCIIOJIb30BAaHUS B ITO3HABATEIbHON U
COLIMAJIBHOM ITPAKTHUKE

COOTBETCTBYIOIIME IOHSATHS NPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
IPEBPALICHUN; BBIBISATH B3aUMOCBSA3b XMMHUYECKHX
3HAHUW C TOHATUSAMU M IPEACTaBICHUSAMH JIPYIHX
€CTECTBCHHOHAYUYHBIX IIPEMETOB;

- yYMEThb HCIIOJIb30BaThb HAUMEHOBAaHUS XUMHUYECKHUX
COCIUHEHUI MEXIYHAPOIHOIO COI03a TECOPETHYECKOH U
NpPUKIAJIHOM XUMHUM W TpPUBHAJbHBIE  Ha3BaHUs
BO)KHEHIIUX BEIIECTB (ITWUJICH, AaLETWIEH, TIJHIEPHH,
¢beHon, Qopmanbaerun, yKCyCHas KHUCIOTa, TIIUIHH,
yrapHblii Tra3, YIVIEKUCIBIA ra3, aMMMAaK, ralleHas
U3BECTb, HErallleHasi U3BECTb, MUTHEBASL CO/A U JIPYTHX),
COCTaBJIATh (POPMYJIBI HEOPIraHUYECKUX U OPraHMYECKHX
BEIIECTB, YPABHEHHS XWMHYECKUX PEAKIUH, OOBSICHSATH
UX CMBICJI; IMOATBEPKAATh XapaKTEPHbIE XMMHUYECKUE

CBOMCTBaA BCIICCTB COOTBCTCTBYIOIMMHA
OKCIIEPUMEHTAMH U 3alUCAMHM YPABHEHMH XUMHYECKHX
peakuuii;

- YMEThb YCTaHABJIMBATh MPUHAMICKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U OPraHMYECKUX  BEIIECTB K
ONpPEACNICHHBIM KJaccaM U TpynnaM COEAUHEHHH,
XapakTepU30BaTh MX COCTAaB U Ba)XKHEHIINE CBOMCTBA;
OTIPENIEATh BUAbl XMUMHYECKUX CBsi3el (KOBaJICHTHas,
WOHHAas, MeTaJlInJyecKas, BOJIOPO/IHAs), THUIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(PUIIUPOBATH
XMMHYECKHE PEaAKLINH;

- copMupoBaTh TPEACTABICHHUS: O MaTEepUATHLHOM
€IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M I103HABAEMOCTH
SABJICHUWA TIPUPOJABI, O MECTE€ M 3HAYCHUU XHMHUU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOJId B 0OeCTeueHUU
YCTOMYMBOIO pa3BUTHSl YEJIIOBEYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOW, HYHEPreTHUYEeCKOH W MHUIIEBOU
0€301acCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3IaHUH HOBBIX
MAaTEepHUaJIOB, HOBBIX  MCTOYHUKOB  OJHEPIUH, B




o0ecleyeHnn pPaluOHAIbHOIO IPHUPOJIONONIB30BaHMs, B
(hopMUPOBaHHHM MHPOBO33PEHHUS H OOIIEH KYyJIBTYpPbI
YeJIOBEeKa, a TaKkKe OSKOJOTMYECKM OO0OCHOBAHHOIO
OTHOIICHHSI K CBOEMY 3/10pPOBBIO U IIPHPOTHON CPEIE;

- BIQJETh CHCTEMOHW XMMHUYECKMX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraromne MIOHATHUS
(JTOTIOTHUTENIBHO K CHUCTEME TIOHITHI 0a30BOTO YPOBHS) -
M30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSHHE aToma,
ruOpuau3alysi aTOMHBIX OpOUTanel, XUMHUYECKasi CBSI3b
("O " m ", KpaTHbBIC CBSI3W), MOJISIPHAs KOHIICHTPALUS,
CTpyKTypHast  Qgopmyna, u3oMepus (CTpyKTypHas,
reOMETpUYECKas (uMc-TpaHc-uzoMepus), THUIIBI
XUMHUYECKMX  peakuuil (roMo- U TIeTeporeHHbIE,
oOparuMble M HEOOpaTUMBbIE), PacTBOpPbHl (MCTUHHBIE,
JMCIIEPCHBIE CHCTEMbI), KPUCTAJUIOTUAPATHI, CTEIEHb
JMICCOIIMALINK,  DJIEKTPOJIM3, KPEKUHT, PUGOPMHHT);
TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33pPEHUYECKHE
3HaHUS, JISKAIIME B OCHOBE NMOHUMAHUS MPUYNHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, COBPEMEHHBIC
NpPEACTaBICHUs O CTPOCHHUU BELIECTBA HA AaTOMHOM,
MOJIEKYJSIPHOM W HAJMOJIEKYJSIPHOM  YPOBHSX;
NpPEACTAaBICHNUS O MEXaHU3MaX XUMHUECKUX peaKIHid,
TEPMOJIMHAMHYECKIX M KHHETHYECKHX 3aKOHOMEPHOCTSIX
UX  TPOTEKaHWs, O  XUMHYECKOM  paBHOBECHH,
JIMCTIEPCHBIX CHUCTEMax, ()aKTOJOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, TMOJyYeHMHM U  0€30MacCHOM
WCTIOJB30BAHUM  BAXKHEHIINX  HEOPraHWYECKHX |
OpPraHMYeCKHUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITETPHOCTH YeJIOBEKa; OOIMMX HAYYHBIX TMPHHIIATIAX
XMMHUYECKOTO IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA
CepHOW KHUCIIOTHI, aMMHaKa, METaHOoJa, NepepadOTKU
HeDTH);

- YMETh MPOBOAMTH PACUYETHI IO XUMHUYECKUM (popMyriaMm
U YpaBHEHUSIM XUMHUUYECKUX PEaKIMH C MCIOJIb30BaHUEM




(bu3nuecKux BeJIUYUH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTEepU3YIOIIHNX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacyeThl MO HAXOKICHHUIO
XUMHYECKOH (OpMyIJBI BEIIECTBAa; pPacyeThl MaccChl
(oObemMa, KOJMYECTBA BEIIECTBA) IPOJYKTA PEAKIUH,
€CJIM OJHO W3 UCXOJHBIX BEIECTB JJAaHO B BUJE PAacCTBOpA
C ONIpEAeIeHHOM MacCOBOM J0JIell PacTBOPEHHOIO
BEIIECTBA WJIM JaHO B U30BITKE (MMEET NPHUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJMM BBIXOJAA
NpOAYKTa peakluu; pacueThl TermioBoro 3ddexra
peakiuii, 00beMHBIX OTHOIICHHI I'a30B;

- yYMETh BBISIBJIATH  XapaKTepHbIC MpPHU3HAKA U
B3aMMOCBSI3b ~ W3YUEHHBIX  MOHSATHH,  MPUMEHSTH
COOTBETCTBYIOIINE TOHATHS MPU OMHUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB U MX
NPEBPAIICHHU;, BBISBIATh B3aHMMOCBS3h XUMHYCCKHX
3HAHUW C TIOHATUSMU M TPEACTABICHUSAMH JIPYTHX
NpeaMETOB Juis 0ojiee OCO3HAHHOTO ITOHWMAaHHS U
OOBSCHEHHS CYITHOCTH MAaTE€pUaIbLHOTO €IMHCTBA MUDA;
UCTIONb30BAaTh CUCTEMHBIE XHUMHYECKHE 3HaHWs s
OOBSCHEHUSI W TPOTHO3UPOBAHMS SIBJICHUM, HMEIONIUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

-yM€Th  HCMOJB30BaTh HAWUMEHOBAHUS  XMMHYECKUX
COEIMHEHUI MEXAYHAapOJHOr0 COK3a TEOPETHYECKON M
MIPUKJIAIHON XUMHUU W TPUBUAIBHBIC HA3BAHUS BEIIECTB,
OTHOCSIIIMXCS K HM3yYEHHBIM KJIaccaM OpPraHMYeCKHX W
HEOPTraHUYECKUX COCTMHCHMUIA; HCII0Ih30BaTh
XUMHYECKYI0 CHMBOJUKY [UIsI COCTaBlieHUs (HopMyl
HEOPTaHUYECKUX BEIIECTB, MOJICKYJISIPHBIX "
CTPYKTYPHBIX (pa3BepHYTHIX, COKpAIIEHHBIX u
CKEJIETHBIX ) (POPMYIT OpraHUYECKUX BEIIECTB; COCTABIISITh
YpaBHEHUS XHMHYECKUX PEaKIUi M PacKpbIBaTh HX
CYIIHOCTh. OKHCJIMTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIHil
MOCPEZICTBOM COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX




peakuuii; peakiuii HOHHOr0 OOMEHa MyTeM COCTaBIICHUS
WX TIOJHBIX M COKpAIICHHBIX MOHHBIX YypaBHEHUH;
peakuuii TUAPONIN3a, peaKuil KOMIUIEKCOOOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMILIEKCOB IIUHKA U aTIOMUHHUS);
NOATBEPKIATh XapAKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB  COOTBETCTBYIOIIUMM  3KCIEPUMEHTaAMH U
3alUCsMU YPaBHEHUN XUMHYECKUX PEAKIIM;

- yMmMeThb KiaccupumMpoBaTh  HEOpraHWUYECKHE U
OpraHMYECKHE BEIIeCTBA M XUMHUYECKHE PpEeaKIuu,
CaMOCTOSITCIIbHO BBIOMPATh OCHOBAaHUS W KPUTCPUU IS
KJIAaCCU(PUKAUU H3y4aeMbIX XUMHUYECKUX OOBEKTOB;
XapakTepU30BaTb COCTAB M BAKHEWIINE CBOMCTBA
BEILECTB, MPUHAMJIEKAIINX K ONPEIEICHHBIM KJlaccaM U
TpyIIaM COEIWHEHUM (TPOCThIE BEUIECTBA, OKCHJBI,
TUAPOKCHUBI, COJH; YIJIEBOJAOPOJBI, MPOCThie 3(HPHI,
CIUPTHI, (CHOJBI, aIbJICTHABI, KETOHBI, KapOOHOBBIE
KHUCJIOTBI, CIIOKHBIE 3(UPBI, XKUPBI, YIIEBOJAbI, aMHHBI,
AMUHOKHCIIOTHI, O€JIKM); TPUMEHSATh 3HAHUSI O COCTaBE U
CBOMCTBax BEIECTB JIJISl AKCIIEPUMEHTAILHON MPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW NPOTEKaHUs
XUMHUYECKUX peakimit " MIPOTHO3UPOBAHUS
BO3MOYKHOCTEH X OCYILECTBIICHNUS,

- yMeTh TMOATBEPXKAAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBHUCHUMOCTH PEaKIIMOHHOW CIOCOOHOCTH
OPTraHWYECKUX COCIUHEHUM OT KpPAaTHOCTH U THIA
koBaJieHTHOH cBs3u ("T " u ""), B3aUMHOTO BIIUSHUS
aTOMOB W TpPYIIN aTOMOB B MOJIEKyJaX; a TaKxke OT
OCOOCHHOCTEH peanu3aluil  pa3IuYHBIX MEXaHHU3MOB
MIPOTEKAHUS PEAKIIN;

- YMETh XapaKTEPHU30BaTh FJIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM U BO30YXXJIEHHOM COCTOSSHUH) ¥ HWOHOB
XUMHUYECKUX 3JIeMeHTOB | - 4 nepuonos lleproanueckoit
cuctempl JI.MI. MengeneeBa W WX  BaJICHTHBIC
BO3MOYKHOCTH, HCHOJNB3ys mnonstus "s", "p", "d-




JNEeKTpOHHBIE" OpOUTAIM, DJHEPreTUYECKUE YpPOBHU;
OOBSICHATH ~ 3aKOHOMEPHOCTHM  HM3MEHEHHS  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUN
110 NIepUOJIaM U IpyIIam;

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CpencTBa
MOKCKa, aHaym3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJIOTHH TUTST
BBITIOJTHCHUS 3a1a4
npodeccuoHanbHOM
JESTCIILHOCTH.

B 061acTH LIEHHOCTH HAYYHOI'0 MO3HAHHUS

- c(OpPMHPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKd W OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOTO Ha
JMasiore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IOJHUKYJIBTYPHOM MHUPE;

- COBEpILCHCTBOBAHUE S3BIKOBOM M  UYUTATENBCKOMN
KyIbTYpPbl KakK CpEJICTBAa B3aUMOJAEWUCTBUS MEXIY
JIOJIbMU ¥ TTIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTM HAy4yHOW JIeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIEATENbHOCTh MHAMBUAYAJIbHO U B
Ipynne;

Osaanenue YHHBepPCAJbHbIMH
NO03HABATEJIbHBIMU 1eHCTBUAMM:

B) padoTa ¢ unopmanmeii:

- BJaJeTh HaBBIKAMU TIONy4YeHHS WHGOpPMALUU U3
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENILHO
OCYUIECTBJISATh TMOWUCK, aHalM3, CUCTEMATU3AlHUI0 |
WHTEPIpETAINI0 HHPOPMAIIUU PA3IMYHBIX BUAOB U (HOpM
MPEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMUHBIX (popmarax ¢ y4eTom
Ha3HayeHUs WHPOpMAIMU U I1EIeBOM  ayAUTOPHH,
BbIOMpass oONTUMaldbHYI0 (GOpMy TMpEACTaBICHUS U
BU3yaJIU3al1U;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
nH(pOpMaIIUK, €€ COOTBETCTBHE MPABOBBIM M MOPAaIbHO-
ATUYECKUM HOpMaM;
- HUCHOJb30BaTh
KOMMYHHUKAITMOHHBIX

yueOHBbIMHU

cpeactBa  MHPOPMALMOHHBIX U
TEXHOJIOTHI B peLeHn

- yMeThb IUIAHUPOBAaTb U BBINOJIHATH XHUMHUYECKUI
9KCIIEPUMEHT (IIPEBPALECHHS] OPraHUYECKUX BELECTB IPU
HarpeBaHUM, IOJMy4YEeHUE OHTUJIEHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEaKUUU Ha  aJbACTUMBI,
Kpaxmajl, yKCyCHYIO KHCIIOTY; JieHaTypauusi OeJIKOB MpU
HarpeBaHUM, LIBETHbIE pEAKLUUU OEJIKOB; IPOBOJUTH
peakiuu HMOHHOTO OOMEHa, OMpPEeNeNsiTh CpPeay BOJHBIX
pacTBOpOB, KadyeCTBEHHBIE pEaKIWW Ha Cyibdar-,
KapOoOHAT- W XJIOPHI-aHHUOHBI, HAa KAaTHUOH aMMOHHWS;
pemarb  AKCIEpUMEHTaJbHbIE 3aJaud [0  TeMaM
"Meramie" wu  "Hemertamnel") B COOTBETCTBHHM €
IpaBWJIaMU TEXHUKH O€30M1aCHOCTU INpHU OOpallleHuu C
BEIIECTBAMH M JIa0OpaTOPHBIM  OOOPYIOBAaHUEM;
IPEJCTaBIISITh PE3YJIbTaThl XUMUYECKOT0 3KCIIEPUMEHTA B
(opme 3anmucK ypaBHEHUH COOTBETCTBYIOIIMX PEaKLUN U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

- yMeThb aHAIM3MPOBATH XUMHUYECKYI0 HWH(OpMAIHIO,
MOJIy4a€MYI0 U3 pa3HbIX UCTOUYHUKOB (CPEICTB MacCOBOM
uHpopMaluy, ceTb IHTEepHeT U Apyrue);

- BJAJIETh OCHOBHBIMH METOJaMH HAy4yHOTO IO3HaHUS
BEIIECTB W XUMHUYECKMX sBJIeHUl (HaOmoneHue,
H3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOAMTH PACUYEThl IO XUMUYECKUM (OpMysIaM
U ypaBHEHUSM XMMHUECKHUX PEaKIMH C HCIOJIb30BaHUEM
(U3NYEeCKUX BEIMYMH, XapaKTEPU3YIOLIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIE
yCIIOBUS) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJb30BAThH
CUCTEMHbIE XUMUYECKHE 3HAHUS JJISl IPUHATHUS pelIeHUI
B KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBA3aHHBIX C
BELIECTBAMH U WX NPUMEHEHHEM,;




KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHHU3aI[MOHHBIX
3ajad ¢ CcoOmoJeHHeM TpeOOBaHMN  SPrOHOMHKH,
TEXHUKH O€30IacHOCTH, TMIHEHBI, PecypcocOepekeH s,
NPaBOBBIX M JTHUYECKMX HOPM, HOPM HH(OPMALMOHHON
0€e30IaCHOCTH;

- BIAJETh HABBIKAMU PACIIO3HABAHUS W  3AIIUTHI
nH(popManuu, uH()OpMaAITMOHHON 0e30macHOCTH
JTUYHOCTH;

- yYMETh CaMOCTOSITEJIbHO IUIAHMPOBATh M TIPOBOIMTH
XUMHYECKUH OKCIIEPUMEHT (MOJIy4eHHE U HM3yueHUe
CBOWCTB HEOPraHWYECKHX W OPraHHYECKUX BEIIECTB,
KaQUCCTBCHHLBIC PCAKIMKU  YIJICBOAOPOAOB  PA3JIMYHBIX
KJIacCOB M KHCJIOPOJACOJCPXKAIIUX  OPraHHYECKUX
BCIICCTB, PCHICHUC OKCICPUMCHTAIIBHBIX 3aaa4 II0
pacro3HaBaHUIO HEOPTraHWMYECKHMX W OPraHUYECKUX
BEIIECTB) C  COOJIOJIGHUEM TPaBWII  O€30MacHOTO
oOpamieHuss ¢  BEmECTBaMH H  JJADOPaTOPHBIM
obopynoBanueM, (GOpMYIUPOBATh IEJIU HCCICAOBAHMUS,

OPEIOCTaBIsATh B pa3iIuyHOW  Qopme  pe3ybTaThl
SKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLICHUBATh  UX
JIOCTOBEPHOCTb;

- yMETh OCYHIICCTBJISITh IICJICHANPABICHHBI TOUCK

XUMUYECKOH HWH(OpMAIMM B Pa3IMYHBIX HMCTOYHHKAX
(HayuHass M ydeOHO-HAy4Has JIUTEparypa, CpeJICTBa
MaccoBod wuH(popMmaIuu, cetb WHTEepHET u apyrue),
KPUTHYCCKH aHATM3UPOBATH XUMHUYECKYIO HHPOPMAITHIO,
nepepabaTbiBaTh €€ U HUCIOJIb30BAaTh B COOTBETCTBUU C
MOCTaBIICHHOW yueOHOM! 3a/1aueii;

- BIIQJETh CHUCTEMOW 3HAHMI O METOAAaX HAy4YHOIO
[IO3HAHUs  SBJIICHUM  TPUPOABI, MCIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKaX W YMEHHUSIMH TNPHUMEHATH 3TH
3HaHUS  IIPU  OKCIEPUMEHTAIBHOM  HCCIIEIOBAHUU
BEIIECTB M IS OOBICHEHHS XUMHYCCKUX SBIICHUH,
HMEIOIINX MECTO B npuponae MIPAKTUYECKOU
JIeSITeILHOCTH YEJI0BEKa U B MIOBCEAHEBHOM JKU3HU;

OK  04. OddexTuBHO
B3aMMO/ICHICTBOBATh u
paboTath B KOJUIGKTHBE H
KOMaH/Ie.

- TOTOBHOCTH K CaMOpaSBI/ITI/II-O, CaMOCTOSTCIIBHOCTHU H
CaMOOTIPE/IEIICHUIO;

-OBJIaJICHWE  HAaBbIKAMH  y4eOHO-HCCIIeOBATEIBCKOM,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBJIaIleHl/le yHnBepcaanban KOMMyHHKaTHBHLIMI/I
JeHCTBUSAMM:

0) coBMecTHasl AeITeJbHOCTD.

- yMeTh IUTAHUPOBATh ¥ BBHIMOJHATh XUMHYECKHUI
IKCIIEPUMEHT (MIPEeBPAICHHS] OPraHUYECKUX BEIIECTB MPHU
HarpeBaHWM, TMOJy4Ye€HHWE OTHICHa W HW3y4YEHHE €ro
CBOWMCTB, KaueCTBEHHbIE pEaKIUU Ha  aJIbJACTUJbI,
KpaxMaJjl, YKCYCHYIO KHCJIOTY; JAeHATypalus OCJIKOB MpH
HarpeBaHWHU, I[BETHbIC pEAKIUN OEIKOB; MPOBOJUTH
peakI MOHHOTO OOMEHa, OMpPENeNsiTh CPEAy BOJTHBIX




- TIOHUMAaTh U UCIOJH30BaTh MPEUMYIIECTBA KOMaHHON
Y UHJIUBUIyaJIbHOU PabOThI;

-  NOpUHUMATh [EJIM  COBMECTHOWM  JI€ATEIIbHOCTH,
OpraHU30BBIBATh U KOOPJWHUPOBATH JIEUCTBUS MO €€
JIOCTHUKEHHIO: COCTABIIATh IUIAH JIEUCTBUM, paclpeaeisiTh
polM C yY4eTOM MHEHHUW Yy4YaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

- KOOpJIMHUPOBATh W BBINOJHATH PadOTy B YCJIOBHSX
peanbHOTO, BHUPTYAIBHOTO W KOMOMHHMPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYILECTBIISITh O3UTUBHOE CTPATETMYECKOE NOBEACHUE
B Pa3IMUHBIX CHUTYyallUsiX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM
OBjaseHue  YHMBeEpPCAJbLHBIMH
JeHCTBUSIMU:

') NPUHSATHE Ce0s M APYTHX JIOAei:
- IIPUHUMATh MOTHUBBI U ApIryMEHTHI JPYTUX JIIOAEH MpHU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

- TpU3HABAaTh CBOE MPABO U TMPABO APYrUX JIIOACH Ha

PeryJsiTUBHbIMH

pacTBOpOB, KayeCTBEHHbIE peakUuu Ha Ccyiabdart-,
KapOOHaT- W XJIOPUA-aHWOHBI, HAa KATHOH aMMOHHUS;
pemars  AKCIEpUMEHTaJbHbIE 3aJaud [0  TeMaM

"Metamisl" u  "Hemertamnsl') B COOTBETCTBUHU C
IpaBWJIaMU TEXHHUKH O€30MacCHOCTU IMpHU OOpalleHUuu C
BellecTBAMM W J1a0OpaTOpHBIM  00OpYIOBaHUEM;
IPEJCTaBIISITh PE3YJIbTaThl XUMUYECKOTO IKCIIEpUMEHTA B
(dhopMe 3anuCcH ypaBHEHUN COOTBETCTBYIONINX PEAKIIHA U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

-yMETh CaMOCTOSTEIBHO IUTAHUPOBATh W TIPOBOJUTH
XUMHYECKUM OKCIEPUMEHT (TMOJy4eHHEe U H3yueHUue
CBOWCTB HEOPTaHWYECKHX ¢ OPraHMYECKHX BEIIECTB,
KaueCTBEHHBIC PEAKUUU YIIEBOJAOPOJOB  Pa3IMUHBIX
KIIACCOB M KHUCJIOPOJICOJEPKAIMX  OPraHUYCeCKHX
BEIIECTB, pEIICHHE OSKCIEPUMEHTAIbHBIX 33734 [0
pacro3HaBaHWIO HEOPTraHWYECKHX W  OPTaHUYECKUX
BEIIECTB) C COOJIOJIGCHHEM TpaBWI  0OE30IacHOTO
oOpamieHuss C  BemeCTBAMH HW  JaOOpaTOPHBIM
obopynoBanueM, (GOpMYIUPOBaATh IEJIU HCCIEAOBAHMUS,

OLINOKH; OpeJOCTaBIATh B PAa3NUYHOM  (Qopme  pe3ynbTaThl
- Ppa3sBUBATH CIOCOOHOCTh MOHHUMATH MHp C TIO3UMIHHU | OKCIICPUMCHTA, AHAJIN3UPOBATDb n OLICHUBATh nux
JPYTOro Y€JI0BEKa; JOCTOBEPHOCTb;
OK 07. CogeiictBoBath | B 00/1acTH 3K0JI0rn4ecKOro BOCIUTAHUS - chopMupoBaTh MpEACTaBIEHUS: O XUMHUYECKOU
COXpaHEHHIO OKpyXarolei | -  cOpMUPOBAHHOCTb  3KOJOTMYECKOW  KYJIBTYpBI, | COCTABISIONIEH €CTECTBEHHOHAyYHOM KapTUHBI MUDA,
Cpenbl, [IOHUMaHHe BIIMSTHUS COLIMAJIbHO-DKOHOMHUYECKUX | POJIM  XMMUU B TIO3HAHWM SIBJICHMW TPUPOIBI, B
pecypcocOepeKeHuto, MIPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIbHOM | (OPMHPOBAHMHM MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
OpUMEHATh ~ 3HaHUS 00 | cpelsl, OCO3HaHHE r7100a1bHOTO XapakTepa | GyHKIMOHAJIbHONH TI'pPaMOTHOCTH, HEOOXOIUMOM s
N3MCHCHUU KJIMMara, | 9KOJIOI'M4YC€CKUX npo6neM; pEeICHUA MPAKTUYCCKUX 3a1a4 u 3KOJIOTHYECKHU
OPUHIUNBL  OEpexJIMBOrO | - IUIAHUPOBAHME M OCYLIECTBICHHME JIeHCTBMI B | OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
IIPOU3BOJICTBA, IPGEKTUBHO | OKpY)KAIOIIeH CpelJe Ha OCHOBE 3HAHUS LieJeil | mpupoaHoil cpene;
JEICTBOBATH B | YCTOWYMBOI'O Pa3BUTHsI YEIOBEUYECTBA; - yMerb  coOirofaTe  MpaBWia  SKOJIOTHYECKU

qpeSBBIqaﬁHBIX CUTyalusx

AKTUBHOE HENpPUATHE JEHCTBUU,
OKpY>KaroIlIeu cpese;
- yMEHUE ITPOTHO3UPOBATh

IMPUHOCAIINX BPEA

HeOJIaronpusITHbIE

1Ie7IeCO00pPa3HOTO TIOBEACHHUS B OBITY H  TPYIOBOM
JIEATEIIBHOCTH B LEAX COXPAHEHHUsI CBOErO 3/10POBbS U
OKpY>Karolllel MPUPOJTHON CPe/ibl;, YUUTHIBATh OMACHOCTH




3KOJIOTUYECKUE MIOCJIEJICTBHS
JIEACTBUI, IPEIOTBPAILATD HX;

- paclIUpeHue OIbITa JEATEIBHOCTH HKOJIOTHYECKON
HAINpPABJIEHHOCTH;

- OBJQJICHHE HaBBIKAMU Y4e€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

MNpEaAIIpUHUMACMBIX

BO3JCICTBUS Ha JKHUBBIE OPraHU3MBbl OIPEICICHHBIX
BEILECTB, IIOHMMAas CMBICI II0Ka3aTeyld IIPEeaelbHON
JOIYCTUMOM KOHIICHTPaLUy;

- YMETb IIPOTHO3UPOBAThH, AHAIM3UPOBATh U OLIEHUBATH C
HO3ULMH HKOJOTMYECKOW Oe30MacHOCTH IOCHIEACTBUS
OBITOBOI M TIPOM3BOJICTBEHHOM JIEATEIBHOCTH YeNIOBEKa,
CBSI3aHHOW C TepepaOOTKOM BeLIeCTB; HCIOIb30BATh
IIOJIyYEHHBIEC 3HAHUS JJIs IPUHATHS TPAMOTHBIX PEIICHUI
po0JeM B CUTyallUsX, CBA3aHHBIX C XUMUEH;

- YMETb OCO3HAaBaTh OIACHOCTb BO3JCHCTBUS HA KUBBIC
OpPraHMU3MBbl ONPEIEICHHBIX BEIECTB, IOHUMAs CMBICI
IIOKa3aTelsl MPeIeIbHOM JAOIMYCTUMOM KOHLEHTpaluu, U
HOSACHATh Ha MpPUMEpax CIOCOObl YMEHbIIEHHS U
IPENOTBPAlICHUs MX  BpPEAHOrO  BO3ACUCTBUSA  Ha
OpraHM3M 4Y€JIOBEKa.

I[IK 1.1. Opranu3oBbiBaTh
pabouee MecTo

IIPOBOJUTH MEPOIIPUATHUSA 110 COXPAHEHUIO U YKPEIUICHHUIO
310POBbS HACEJICHUS, IIALIUEHTA U €70 OKPYXKECHUSA

- CHWDKEHME PaclpOCTPAHEHHOCTH KYPEHUS;

- YIy4lIEHUE Ka4yeCcTBA IUTAHMUS;

- yBeNM4eHUe PU3NIECKON aKTUBHOCTH;

- CMATYECHUE BIUSAHUS MOBPEKICHHBIX IICUXOCOLUAIBHBIX
(hakTOpOB U MOBBIIIEHUE KaYeCTBA KU3HU;

co0JII0/ICHNE HacelleHueM Mep JIMYHOM M 0OILIecTBEeHHON
TUTHEHB;

- CHIDKEHUE MTOTPeOICHUS aJIKOTOJIs;

npodusakTuka ynorpeOiaeHusi HAPKOTHKOB

[IK 1.2 OO0ecreyuBars

0€30MacHyI0 OKPYKarOIIyIO
cpeny

IIpOBOAUTDH
HacCCJICHUC

CAaHUTAPHO-TUTUCHUYCCKOC  IIPOCBCIICHHUC

- hopMHpOBaHNE CAHUTAPHO-TUTHEHNYECKON KYIbTYpPHI B
oOmiecTBe ¥ MOTMBALMU TPaXJaH K 3I0pOBOMY 00pazy
KU3HU

- MPOBOJUTCS CAaHUTAPHO-TUTMEHUYECKOE IPOCBEIIEHUE
HACeJIEHHUs TOCPEICTBOM pPacIpOCTPAHEHUS] 3HAHMM,
HEOOXOMUMBIX i (OopMUPOBaHHUS 370pOBOTO OOpasza
YKU3HU, BKJIIOYas 3J0POBOE MMUTAHUE U OTKAa3 OT BPEIHBIX
MpUBBIYEK, MPODUIAKTUKN 3a00JIeBaHUN, COXPAHEHUS U
YKpEIUIEHUsI 370pOBbs, 3HAHMM 110 MHBIM BOIIPOCaM
o0ecrnievyeHus CaHUTAPHO-3MHUIEMHOIOTHYECKOTO




Onmaromoiyduss ~ HaceleHus, B TOM  4uClIe C
WCIOJB30BAHUEM  CPEICTB  MaccoBOM  HH(popmarum,
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
"NuTepHet", ne4aTHOW MPOAYKIUH (IIAMITOK, OYKJIETOB,
IUIaKaTOB U JIPYroil), COLMaIbHON peKIaMbl, a TAKKE PU
IIPOBEJICHUM  MEPOIPHUATHM B OpPraHHW30BaHHBIX
KOJIJIEKTMBAX, UHAMBUYAIbHbIX KOHCYJIbTAIIMH IpaXkJIaH.




2. CTPYKTYPA Y COAEPXKAHUE YUEBHOM JUCIHUILINHBI

2.1. O0beM QMCHUILIMHBI U BUAbI Y4eOHOI padoThI

Buj yueOHoit padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCHUILINHBI 152

B TOM 4YHcCJI€:

OcHoBHoOE cojiepKaHue 116
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 70
IPAKTUYECKUE 3aHSITUS 26
B T.4. KOHTPOJIbHEIE PaOOTHI 10
1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 26
MPUKJIAJTHOT0 MO1YJIA)

BT. 4..

TEOpETUIECKOe 00ydeHNe 10
MPAKTUYECKHUE 3aHSITUS 10
1a00paTOPHBIE 3aHATHS 6
Koncyabranus 2

IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8




2.2. TemaTn4yecKkMid IJIAH U COAEPKAHME TUCHUILTUHBI

Koapl KoMmnereHnni
M JIHYHOCTHBIX

pe3yJbTaToB,
HanmenoBanme Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoHAIBLHO- O0beM B | (opMHUPOBAHUIO
pa3iesioB U TeM OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHU e 3aHATHUS, IPUKJIAJIHOI MOAYJb | 4acax KOTOPBIX
crnoco0cTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
OCHOBHOE co/Iep:KaHue 116
Paszgen 1. OcCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OCHOBHOE cojIepKaHue 6 OK 01
CTpoeHue aToMOB Teopernyeckoe o0yuenue 4 JIP7
XAMAHCCKAX CoBpeMeHHass MOJEelb  CTPOCHHS aToMa. OJCKTPOHHAas KOHQUIypalus aToMma. 4
SJICMCHTOB M TIPUPOIA | Kaccudukarinss XMMHYECKHX 3JIEMEHTOB (s-, P-, O-371eMeHTHI). BalleHTHbIC 3JIEKTPOHBL.
XAMAHCCKON CBA3HN BasieHTHOCTb. DJIEKTPOHHAS IPUPOJA XUMHYECKON CBSI3H. DIEKTPOOTPHLATEILHOCTS.
KoBaneHTHass cBs3b, €€ Pa3HOBUAHOCTH W MeXaHU3MBbl 00pa3oBaHUS (OOMEHHBIH U
TOHOPHO-aKIenTopHblii). MoHHas cBsa3b. Mertamnuyeckas CBs3b. BomopoaHas CBS3b.
MeXMOJIEKYIISIPHBIE B3aUMOJCHCTBUS.
H3oTombl, OCHOBHOE U BO30YKIEHHOE COCTOSHHE aToMa, THOpUAM3aIMsS aTOMHBIX
opOuTaeil.
IIpakTuyeckoe 3ansaTue Ne 1 2
Pemenne mnpakTUdyeckuX 3alaHUNl Ha COCTaBJICHHE SJIEKTPOHHO-rpaduueckux GopMyn 2
3JIeMEHTOB 1—4 mepuooB.
Pemienune 3aiannii Ha MCIOJIB30BAHUE XMUMUYECKOW CHUMBOJIMKM U HA3BAHUU COECIUHEHUU
M0 HOMEHKJIAType MEXIYHApOIHOTO COI03a TEOPETUYECKONW W TPHUKIATHON XUMHH U
TPUBHAIBHBIX HAa3BAaHUM I COCTABICHUS XUMHUYECKHX (OpMya ABYXaTOMHBIX
coequHEeHUN (OKCHUIOB, Cynb(UIOB, TUAPUIOB U T.I.) U JAPYTUX HEOPraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
Tepuonuyeckuit 3aK0H | [Ipakruyeckoe 3ausiTue Ne 2 2 OK 02
u Tabmuma J1.1. " JIP 7
Ilepuoanueckas cucrema xumuyeckux 3ieMeHToB .M. Menaeneea. @U3NYECKUN CMBICIT 2




Meuneneena

Ilepuoanueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOWCTB
XUMHUYCCKUX 3JICMCHTOB, 06pa3yeMHx HUMU IIPOCTHIX U CIIOKHBIX BCHICCTB B COOTBCTCTBHUU
C TIOJIOXKEHUEM XUMHUYEeCKoro sjemenTa B [lepuoamdeckoit cucteme. MUpoOBO33peHUYECKOE
u HayuyHoe 3HadeHue Ilepmommueckoro 3akona J[.M. Menneneesa. Ilpornossr JI.M.
MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepu3aluio
XUMUYECKUX  DJIEMCHTOB «Meramuyeckue /  HEMETaUTMYECKHe CBOICTBA,
AJIIEKTPOOTPHUIATEIIBHOCT W CPOACTBO K DJIGKTPOHY XHUMHUYECKHX DJJIEMEHTOB B
COOTBETCTBUE C MX DJICKTPOHHBIM CTPOCHHEM M TIOJIO)KCHHUEM B MEPHOJIUYECKON CHCTEME
XuMuUueckux ayemMeHToB /.M. MeHnieneeBay.

Pa3nea 2. XumMnueckne peakuumn

14

Tema 2.1.Tumel
XUMHYECKHUX PEaKIUi

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Knaccudpukamuss u TUIBI XUMHYECKUX PEAKIHA C y4acTHEM HEOPraHMYECKUX BEIIECTB.
KonuuectBeHHble OTHOWIEHUS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 10 YPAaBHEHUSM XHMHMUYECKMX peakiuuid. Moib Kak €IMHHIA KOJINYECTBa
BeniecTsa. MousipHas Macca. 3aKOHbl COXPAaHEHHUS MacChl U SHEPruu. 3aKOH ABOTrazpo.
MomnsipHblii 00beM ra3oB. OTHOCHTENBHAS TNIOTHOCTD T'a30B.

Peakiun koMIuiekcooOpa3oBaHUsl C Y4acTHEM HEOPraHMYECKMX BEIIECTB (Ha NpuMepe
TUIPOKCOKOMIIJIEKCOB IIMHKA M aJTFOMUHUS).

IIpakTnyeckoe 3ansiTue Ne 3-4

CocraBieHue ypaBHEHUH peakIMi COEIUHEHUS, pa3lIOKEHHUs, 3aMelIeHHs, OOMEeHa.
YpaBHeHUsI peakIiuii TOPEHHs, HOHHOTO 0OMEHA, OKUCIICHUSI-BOCCTAHOBJICHHUS.

Pacuer KOJIMYECTBEHHBIX XApPAKTEPUCTUK HCXOJIHBIX BEHIECTB U MPOAYKTOB PEAKIHUU.
Pacuer xoimmuecTBEHHEIX XAapaKTCPUCTHUK MNPOAYKTAa PCAKIHUU COCAWMHCHUA, €CJIIM OJHO M3
BEIIECTB JIaHO B M3OBITKE W/WIM COACPKHUT mMpuMecH. PacueT MaccoBoil Miau 00BEMHOMN
J0JIM BBIXOJA MPOAYKTAa PEAKIHMU COCAWMHCHUA OT TCOPCTUYCCKHU BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOIICHUN Ta30B. Pacuer macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA
peaKuu, €CIu OJIHO M3 BEIIECTB IaHO B BHJIE PACTBOpA C ONPEICIECHHOW MacCOBOU JT0ei
PacTBOPEHHOTO BEIIECTBA.

VYpaBHeHUsI  OKHCIEHUS-BOCCTaHOBIEHUA. (CreneHb  oOkucieHus. OKUCIUTENb U
BOCCTAHOBUTEIIb. OKHCIIUTEIIFHO-BOCCTAHOBUTEIIbHEIC peakuuu B MIPUPOJE,
MPOM3BOJICTBEHHBIX TPOIECCaX U IKU3HEACSITEIBHOCTH OpPraHu3MoB. OKHUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIN moTeHuuan cpenbl. COCTaBlI€HHWE M YpaBHUBAHUE OKHUCIHMTENIBHO-

OK 01
JP 7




BOCCTAHOBUTEIBHBIX  pEaKIUH  METOJOM  DJIGKTPOHHOro  OanmaHca.  TuUMMYHBIE
HEOPTraHWYECKHE OKHUCIUTEIM U BOCCTAHOBUTENM. DJIEKTPOJIU3 PacTBOPOB U PaCILUIaBOB
CoJIE.

Tema 2.2. OcHoBHOe cogepkaHue 4 OK 01
OneKkTponuTHIecKas _ | Teopernueckoe 06yuenue 4 JIP 7
JUCCOLIMAIUS M HOHHBIN =
. Teopust snekTponuTHYEcKOl aucconmanuu. Peaknuu noHHOro oOMeHa. CocTaBiieHUE 4
© peakiuil MOHHOTO OOMEHa IYyTEM COCTABIIEHUS MX IOJIHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHUM.
['unponu3 coneil. 3HayeHWe THUAPOIU3a B OUOJIOIMYECKHX OOMEHHBIX MpoIeccax.
[TprMeHeHne THIPOIN3a B TPOMBINIIICHHOCTH.
KonTpoabHnas pa6ora 1 |CtpoeHue BelecTBa U XUMHUUECKHUE PEAKIUH. 2
Paznea 3. CTpoeHHe U CBOMICTBA HEOPTrAaHUYECKUX BEIECTB 24
Tema 3.1. OcHoBHOe coJep:kaHue 8 OK 01
Knaccudukarus, Teoperuueckoe o0yueHue 6 OK 02
HOMEHKJIaTypa 1 o v B 6 JIP 7, JIP 10
peIMeT  HEOPraHWYeCKOW  XHWMUHU. 3aMMOCBSI3b ~ HCOPTaHMYECKUX  BEIICCTB.
¢TpocHHue Knaccudukanus Heopranmdeckux BemiecTB. [IpocTeie U ciioxHble BemecTBa. OCHOBHBIC
HCEOPTaHHACCIHX KJIACChl CJIOXKHBIX BEUIECTB (OKCHUIBI, THAPOKCUIBI, KUCIOTHI, conu). HomeHkmarypa u
petects HA3BaHWE HEOPraHWYECKHX BEIICCTB HCXOMS W3 HMX XHUMHYECCKOH (OPMYIIBI HIIN
COCTaBIIEHHE XMMHUYECKON (HOpMYINBI MCXOJs W3 Ha3BaHHUs BEIIECTBA MO MEXIYHApOIHON
WJIM TPUBHAIBHON HOMEHKIATYype.
Mexmonekynsipable  B3auMmozeicTBus. Kpucrammoruapatel. ArperaTHble COCTOSHUS
BemecTBa. Kpucrammdeckne u amopgHbIe BemiecTBa. THIBI KPUCTALIMYESCKUX PEIICTOK
(aTomMHasi, MOJIEKYIsIpHasi, MOHHAs, METaJIM4ecKas). 3aBUCUMOCTh (PU3NYECKHX CBOMCTB
BEIIECTBA OT THITA KPUCTALIMYCCKON pemeTKu. [[puaimHbpl MHOT0OOpa3Hsl BEIIECTR.
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUU TBEPABIX, KHUJIKHX M T'a3000pa3HBIX BEIIECTB.
Kuakne Kpuctasibl.
IpakTnuyeckoe 3ausitue Ne 5 2
Pemenue 3amau Ha pacueT MacCoOBOU JOTHM (Macchl) XUMUYECKOTO dJIeMEHTa (COSIMHEHHS) 2

B MOJICKYJIE (CMECH).

Pemienne mnpakTHuecKUX 3aaHUN MO KJIAacCU(pHUKAIMKA, HOMEHKJIATYpe U XUMHUYECKUM
@opMynaM HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB (HaSBIBaTB U COCTaBJIATH
(bopMyIIbI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAIIEKHOCTD K KJIaccy).

HcTounuku xummnueckoi nHbopManuu (HaydHas ¥ ydeOHO-HAy4Hasl IUTEpaTypa, CpeCTBA




MaccoBoi mHpopManuu, ceth MHTepHET M apyrue). [louck mHbopmaImu mo Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.

Tema 3.2. dusuxo- OcHoBHOe coaep:xaHue OK 01
XUMHYECKHE CBOMCTBA TeopeTnueckoe o0yuenne OK 02
HEOPraHUYECKUX > JIP 11
BeIIeCTB Mertamnel. O0Omue pusndeckue U XMMUYECKHe CBOMCTBA MeTa/uloB. Crloco0b! MOTy4eHusl.

3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOAE U IKUZHEACATEIBHOCTH 4YEJIOBEKAa U

opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3MH, CHOCOOBI 3aIUTBl METAJUIOB OT

KOpPPO3HH.

Hemeramnsl. OOmme ¢usnyeckue U XUMHUYECKHE CBOMCTBa HEMETaJIOB. THUINMYHbIE

cBoiictea metauioB IY— YII rpynn. Kmaccudukamuss m HOMEHKIATypa COEIMHEHHI

HemeTaioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,

THJIPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX

BELIECTB, BOAOPOJHBIX COEMHEHHM, BBICIIUX OKCHUJIOB U THAPOKCHU/IOB.

IpakTn4yeckoe 3ausitue Ne 6

CocraBieHHe YpPaBHEHMM XHMMHUYECKUX PEAKIMM C y4yaCTHEM HPOCTBIX U CIOXKHBIX

HEOPraHMYECKUX BELIECTB: OKCHI0B METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQOTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKUX

CoJIeH, XapaKTEPU3YIOLIUX X CBONCTBA.

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA U MOJIyYE€HUE

HEOPraHUYECKUX BEILECTB.
Tema 3.3. OcHoBHOE coaepKaHue OK 01
Hponseoacrso Teoperuueckoe o0yueHue OK 02
HEOPraHUYECKUX JIP 7

BEILIECTB. 3HAYCHUE U
MMPUMCHCHHUC B 6BITy Hn Ha
IPOU3BOJICTBE

OO61re npeacTaBiIeHUs O MPOMBIIIEHHBIX CII0C00axX MOIYYeHHs] XUMUYECKUX BELIeCTB (Ha
nprUMepe IPOU3BOJICTBA AaMMHAKa, CEPHONU KUCIIOTHI).

Uepnas u niseTHas Metauryprus. [IpakTruueckoe npuMeHeHne JIeKTPOIIn3a JUIsl TOITYYEeHUS
LIEJIOYHBIX, UICIOYHO3EMENBHBIX METAUIOB M amoMuHuA. CTEKII0 M CHIMKATHas
MPOMBIIIIEHHOCTb.

[Tpobiema 0TX010B M TOOOYHBIX TPOTYKTOB.

IIpakTuyeckoe 3ansitue Ne 7

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWl O POJM HEOPraHWYECKOW XHUMHHU B
Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUaioB (B CTPOUTEIBCTBE U JIp. OTpacisax
MIPOMBINIUICHHOCTH ), HOBBIX HCTOYHHKOB YHEPTUHU (ATHTEPHATHBHBIC HCTOYHUKH SHEPTHH) B




pEIICHUH TPOOIIEM SKOJIOTHUECKOM, SHEPTETHUECKOM U MUIIEBON O€30MacHOCTH.

KonTposbHas padora 2

CBolicTBa HEOPraHUYECKUX BEILECTB.

Pazpen 4.

CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BELECTB

36

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

I

[Ipeamer oprannueckoil XumMun. B3anMoCBsSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELECTB.
XUMHYECKOE CTPOEHUE KaK TMOPSIAOK COCIMHEHHS aTOMOB B MOJEKYJIE COIVIACHO HX
BAJICHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPHUM XHUMHYECKOIO CTPOECHHUS OpPraHUYECKHX
coenuHenuit  A.M. byrtnepoBa. VYriepoaHbli CKENET OPraHUYECKOM  MOJIEKYIbI.
MonekynspHble U CTPYKTypHBIE (pa3BEpHYThIC, COKpAIICHHBIE) XUMUYECKHE (POPMYIIBL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO CTpOeHus Moiiekyn. W3omepus u
U30MeEpHI (CTPYKTYpHas, reoMeTpuyeckas (muc-Tpanc-uzomepus). KpaTHOCTh XuMU4ecKon
CBSI3U.

[TonsTe o QyHkuuoHanbHOW Tpymme. I[lpuHnunel knaccudukanuu OpraHUYECKUX
coeMHeHU. MexayHapo/iHass HOMEHKJIATypa U MPUHIIUITBI HOMEHKJIATYPhl OPraHUYECKUX
COEIMHEHUI.

IIpakTnyeckoe 3ansaTue Ne 8

Homenknarypa oOpraHuyeckux COEQMHEHMH OTAENbHBIX KJIacCOB  (HACBIIIECHHBIE,
HEHACBIILICHHbIE U apOMaTHUECKUE YTIIEBOAOPO/bI, CIIUPTHI, (PEHOIIBI, abAErU/Ibl, KETOHBHI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHUE MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (GOpMYJT
OPraHMYECKHUX  BEIIECTB  OTHEJIBHBIX  KJACCOB, MCIOJB3YyS MX  Ha3BaHUA IO
CUCTEMAaTUYEeCKON HOMeHKJIaType. Pacuersl mnpocreiinieit Qopmyasl OpraHu4ecKon
MOJIEKYJIbl, UCXOJIsl U3 3JIEMEHTHOI'0 cOCTaBa (B %).

OK 01
JIP 10

Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COEIUHEHUN

OcHoBHOE CoAEpKaHuE

22

TeopeTuquKoe 06yqeﬂne

20

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHHN OTHEIbHBIX  KJIACCOB
(ocobeHHOCTH KJIacCU(UKAIIMKA ¥ HOMEHKJIATYPhl BHYTPH KJacca; TOMOJOTHYECKHHA sl U
obmas Qopmyna; uzomepus;, (PU3NUECKHE CBOMCTBA; XMMHYECKHE CBOMCTBA; CIOCOOBI
HOJIY4YEHHUs):

— IpeJiebHbIE YIIIeBOJOPOAbl. 'opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOUHUKOB TeIlIa
B TPOMBIIJIEHHOCTH U ObITy. CBOICTBa HPUPOJHBIX YIJIEBOAOPOAOB, HAXOXJIECHUE B
PHUPOJIE U MPUMEHEHHUE AJTKaHOB;

— HCHOPCACIbHBIC U apPOMATHUYCCKUC YIJICBOJOPO/IBLI. HOJ'II/IMepI/BaI_II/IH OTHUJICHA KakK

OK 01
OK 02
JP 7




OCHOBHOC HAaNpaBICHUE €r0 HCIOIb30BaHUA. | OpeHHMe aneTWIeHa KaKk HWCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JIJIsL CBAPKU U PE3KU METAJUIOB;

— KHUCJIOPOJICOJEpKALINE COCUHEHUS (CIUPTHL U MPOCThIEe 3PUPBI, PEHOIIBI, AIBJETUABI U
KETOHBI, KapOOHOBBIE KHCJIOTBI M HX MpousBoAHbIe). [IpakTHyeckoe mNpUMeHEHHE
STWJIEHIJIMKOJS, TiMuepuHa, ¢eHona. Ilpumenenue ¢dopmanpiaeruaa, aneTaabAeruia,
YKCYCHOU KHCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromie cBOWCTBa
MBLJI;

— a3zoTcoacpKamurue COCANHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccugpukamuss um  0COOEHHOCTH OpPraHMYECKHUX peakuui. PeakiMoHHBIE IEHTPBHI.
Panukansl. IlepBoHavanbHble MOHATHS O TUIAX M MEXaHU3MaX OPraHUYECKUX PEaKIMH.

Jlaboparopnoe 3ansTue Ne 1

JlabGopaTtopHast pabota «[lomydeHue 3THIIeHa U U3YyUEHUE €T0 CBONCTBY.

[TonydyeHue HSTHiCHA M3 93TaHOJA B JIAOOPATOPUM M HM3YYCHUE €ro (U3UYECKUX H
XUMHUYECKHX CBOMCTB. CocTaBiieHHUE peaKHI/Iﬁ MNPUCOCANHCHUSA WU OKHCJICHHA HAa MPUMECPE
STHIIeHA. PellieHre pacueTHBIX 33Jjau ¢ UCIOJIb30BAaHUEM TUIOTHOCTH Ta30B 10 BOJOPOAY U

BO3/YXY.

Tema 4.3.
Oprannueckue BeniecTna
B KU3HEAEITEIIbHOCTU
YeJI0BEeKa.
IIpousBoacTBO U
MIPUMEHEHUE
OpraHUYECKUX BEIECTB
B ITPOMBIIIJICHHOCTH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. IlpumeHneHne u Ouosoruyeckass pojib YIJIEBOJOB.
OxucneHue yrieBojoB — HCTOYHHMK SHEPIHU KUBBIX OpraHu3MoB. O61acTu NpUMEHEHUs
amuHOKuUCIOT. IIpeBpamienust GenkoB NUIM B opraHusMme. buonormdeckue (QyHKUIUU
6enkoB. buonornueckue QyHKuM >xupoB. Poib opraHmdeckoil XMMHUHM B pELICHUU
po0JIeM MUIIEBOM 0€30MacHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTaoB. Cocras
HykienHoBbIX kucinoT (JJHK, PHK). Ponb Hyki1€eMHOBBIX KHCIOT B KH3HEAEATEIbHOCTU
OpraHu3MOB.

[Tpon3BOICTBO OpPraHMYECKHUX BEIIECTB: MPOU3BOJACTBO METaHOJA, mepepaboTka HedTu.
[TonusTHIIEH KaKk KpYMHOTOHHAKHBIM MPOAYKT XUMHYECKOro Mpou3BojacTBa. [IpuMeHenue
stuieHa. [Ipou3BoaCTBO U IPUMEHEHUE KaydyKa U PE3UHBL.

CuHTETMYECKME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHME, cBoMcTBa. IIpakTtmueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJSALMS Ul IPOBOJOB, MEMOpPaHBI
JUISL ONIPECHEHHUS BOJIbI, 3aLIUTHBIC TUIEHKHU JJIi aBTOMOOMIIEH, IIACThIpU, XUPypruuecKue
noBsA3KA. HOBbIE TEXHOIOTMM  JadbHEHIIETO  COBEPIICHCTBOBAHUS  ITOJIUMEPHBIX
MaTEpHAJIOB.

OK 01
OK 02
JIP 7




Ponp opraHmueckoi XMMHHM B PEIICHHH MPOOJIEM SHEPreTHYECKOW O€301acHOCTH, B
pPa3BUTHU MCAWLMUHBI, CO3JaHWKW HOBBIX MATCPpHUAJIOB, HOBBIX MHCTOYHHUKOB OSHCPIruu
(ampTEepHATUBHBIC HCTOYHUKH SHEPTHUN).

IpakTu4eckoe 3ansiTue Ne 9 2
Peuienne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABIICHUIO XMMUYECKUX PEaKIuH, 2
OTpaKAIOIIHUX XUMUYECKYIO aKTUBHOCTh OPraHMYECKUX COSIMHEHH B Pa3IMUHbIX cpeax
(IpUPOTHBIX, OMOJIOTUIECKIX, TEXHOTCHHBIX ).
KonTpoabsHnas pa6ora 3 |CTpyKkTypa U CBONCTBA OPIraHUYECKUX BEILIECTB. 2
Pasien 5. KI/IHeTI/I:—IECKI(Ie U TepMOJMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS XUMHUYECKUX 10
peaxkuuii
Tema 5.1. OcCHOBHOe co/Iep:KaHue 6 OK 01
Kunernueckue Teopernyeckoe odyueHue 4 OK 02
3aKOHOMCPHOCTH Xumunueckue peakuuu. Kiaccupukanus XMMHYECKUX Peakmuil: 1mo (asoBOMy COCTaBy 4 JIP 10
TPOTCKAHNA XUMHHCCKHX | (1oporeHHble W TETEPOTEHHBIE), IO MCIIOJIB30BAHUIO KATAIU3AKTOPA (KATAIIMTHIECKUE H
peakiun HEKATAIUTUYECKUE).
CKOpOoCTh peakiiuu, €€ 3aBHCHMOCTh OT Pa3jMuHbIX ()aKTOPOB: MPHUPOABI PEearrpyroInx
BEIIIECTB, KOHIIEHTPAIIMH Pearupyroux BEIIeCTB, TeMiieparypsl (npasuwio Bant-T'odda),
IUIONIA/I PEaKUMOHHON MOBEPXHOCTH, HaJIMuus KaTanuzaropa. Ponb kaTanu3aTopoB B
NPUPOJIE Y TIPOMBIIIJICHHOM MTPOU3BO/ICTBE.
DOHeprus akTuBalMU. AKTUBUPOBAHHBIH Komruiekc. Karammzatopel u karamu3. Pomb
KaTaJIn3aTOPOB B MIPHUPOJIE U IPOMBIIIJICHHOM ITPOU3BOJICTBE.
JlabopaTopHoe 3ansitue Ne 2 2
N3yueHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakui OT KOHIEHTPAIUU Pearupyromux 2
BEIIIECTB M TEMIIEPATYPHI.
JlaGopatopHasi paboTa Ha BEIOOD:
1. JlaGoparopnasi pabora «OrmpenelieHHe 3aBUCUMOCTH CKOPOCTH PEaKIUu  OT
KOHIIEHTPALlMU pearupyromux BemecTsy». MceiaenoBanue 3aBUCIMOCTH CKOPOCTH peaKkIiu
0T KOHIeHTparuu. OnpeaeneHne KOHCTaHThl CKOPOCTH PEAKINH IPpadhUIeCKUM METOIOM.
2. JlaboparopHas pabota «OmpeneneHue 3aBUCUMOCTH CKOPOCTHM pEaKIUH  OT
Temreparypbl». MccienoBanue 3aBHCHMOCTH CKOPOCTH PEaKIUU OT TeMIeparypbl. Pacuer
DHEPrUM aKTHBAIMH PEAKIUH.
Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 33JaHWN Ha aHaiuu3 (AKTOpOB, BIUSIOMIAX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKON PEeaKLnu.
Tema 5.2. OCHOBHOe co/iep:KaHue 4




TepmoanHamMuueckue Teopernueckoe o0yueHue 2 OK 01
3aKOHOMEPHOCTH Kiaccudukanuss XUMUYECKHX pPeakiuil: mo TemioBoMy 3hdexTy (3K30TepMuueckue, 2 OK 02
MPOTEKAHUS XUMHYECKHUX | SHAOTEPMHUUECKUE), IO 0OpaTuMocTu (oOpaTtumble U HeoOpaTuMbie). TerioBbie 3P PeKThI JIP 10
peakuuil. PaBHoBecue XUMHUECKMX  peakuuil. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTh  pEaKLM.
XUMHUYECKUX PEAKIUi XVUMHYECKOE pPAaBHOBECHE M €ro CMEUIeHHE IMOoJ JEWCTBHEM pa3IuYHbIX (AKTOPOB

(KOHLIEHTpalMsl PeareéHTOB WM IPOJAYKTOB pEaklUMM, MAaBJIEHUE, TeMIeparypa) Ui

CO3J1aHUs ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX IIPOLIECCOB.

[Tonsitue 06 »HTANBIUU U SHTponUU. DHeprus I nd6ca. 3akon ['ecca u cieacTBHUS U3 HETO.

Posib cMenieHns paBHOBECHS B TEXHOJOIMUYECKUX MPoLieccax.

IIpakTyeckoe 3ansaTue Ne 10 2

[Mpunuun Jle Illarenve. BnusHue pa3znuuHbIX (aKkTOpPOB Ha HM3MEHEHHE pPAaBHOBECHUS 2

XUMHUYECKHX PeaKIuii.

3aKOH JIEHCTBYIOIMX MacCc U KOHCTaHTa XMMHUYECKOT0 paBHOBecHUs. PacueTbl paBHOBECHBIX

KOHIIGHTPaLlMil pearupyroliux BEUIECTB U MPOAYKTOB peakiuil. Pacuersl TemiaoBoro

addekra peakuu.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX 33aJaHUN Ha npuMeHeHue npuHuuna Jle-Illatense

JUIsL HaXOXK/ICHUSl HAIlpaBJICHUS CMELICHHUS PaBHOBECHS XHMMHUYECKOM peaklMyu U aHau3

(bakTOpOB, BIMSAIOLUIMX HA CMEIIEHHE XMMUYECKOI0 pABHOBECHSI.
KonTposbHnas pa6ora 4 | CKOpoCTh XUMHUYECKON PEAKIIMN U XUMUYECKOE PABHOBECHE. 2
Pazneu 6. JlucniepcHble CHCTEMBbI 8
Tema 6.1. [lucnepcHsle | OcHOBHOe coep:KaHHe 6 OK 01
CHCTEMbI U GaKTOPBI MX | Teopernueckoe oGyuenue 4 OK 02
YCTOUHHBOCTH Hucnepcusie cuctemsl. Konnonuaelie cuctemsl. McTuHHbBIE pacTBOpPHI. 4 OK 07

PactBopeHne kak ¢usuko-xumuueckuii mpouecc. PactBopbel. CriocoObl MPUTrOTOBIEHUS TP 10

pactBopoB. PactBopuMocTh. MaccoBasi 107 pacTBOPEHHOro BemiecTBa. llpenenbHO

JIOIyCTUMBbIE KOHLIEHTPAIIMH U MX HCII0JIb30BaHKE B OLIEHKE KOJOIMUECKON O€30MacHOCTH.

Knaccudukanus aucnepcHsix cucteM mo coctaBy. CTpoeHue u (QakTopbl yCTOWYMBOCTU

JUCIIEPCHBIX CHCTEM. Pacrio3HaBaHME HCTHHHBIX PACTBOPOB, KOJIJIOMJHBIX PacTBOPOB U

rpyooaucnepcHbix cucreM. CtpoeHue Munemibl. PaccenBanue cBeTa mpu MpOXOXKACHUU

CBETOBOIO ITy4YKa Yepe3 ONTHUECKH HeOTHOPOoIHYI0 cpeny (3ddexra Tunnans).

IpakTuyeckoe 3ansaTue Ne 11 2

Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB. 2

Pemienne IMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 38.,[13HPII>1 Ha IOUCICPCHBIC CHUCTCMBI,
HCIIOJIB3YCMBIC B OBITOBOM M HpOHSBOHCTBeHHOﬁ JCATCIIBHOCTH 4YC€JIOBEKaA, C HOSI/IHI/Iﬁ




9KOJIOTUYECKOW O€30MacCHOCTH IMOCIEACTBUI M IPAMOTHBIX PEIICHUI MpoOieM, CBA3aHHBIX
C XUMHEM.

Tema 6.2. OcCHOBHOe co/Iep:KaHue 2 OK 01
Hccnenosanue cBOKCTB  |JlaGopaTopHoe 3ansTHe Ne 3 2 OK 02
JUCTIEPCHBIX CUCTEM IIIA | JJaGopaTopHas padoTa «IIpUroToBjIeHHE PACTBOPOBY. 2 JIP 7, JIP 10
MX MACHTHQHUKALHUH [IpuroroBneHue pacTBOPOB 3aJaHHOM (MOJISIPHOHM) KOHIEHTpanmuu (C TPAKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEEIEHUE CPEbl BOJHBIX PACTBOPOB.

JlaGopatopHas pabota «lccnenoBanue AUCIEPCHBIX CUCTEM.

[IpuroTtoBneHre U M3y4E€HHE CBOMCTB JUCIEPCHBIX CHCTEM pAa3HBIX BHJIOB: CYCIEH3UH,

SMYJIbCHUH, KOJJIOMIAHOTO pacTBopa. CpaBHEHHE CBONCTB MCTUHHBIX M KOJUIOMJIHBIX

pPacTBOPOB, BBISIBIEHUE OCHOBHBIX Pa3IUUYMi MEXITY HUMH.
Kontpoabnas padora S | [{ucriepcHble CHCTEMBI. 2
Paszpnen 7. KadecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPraHUYEeCKUX M OPraHMYeCcKHUX BellecTB 8
Tema 7.1. O6Hapyxenue | OCHOBHOe coep:KaHne 4 OK 01
HCOPraHWICCKUX IIpakTnyeckoe 3ansaTue Ne 12 2 OK 02
KaTHOHOB 1 aHHOHOB KavecTBeHHBIE XMMHUYECKUE PEAKIIUM, XaPAKTEPHBIE IS OOHAPYKEHUS HEOPraHUYECKHX 2 OK 04

BEIIECTB (KaTMOHOB M aHUOHOB). CocTaBieHuEe ypaBHEHMH peakuuil oOHapy>KeHHs TP 11

KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (OpMax.

Peakuuu oOHapyXeHMsI HEOPTaHUYECKUX BEIIECTB B pealbHBIX OOBEKTaX OKpY)Karolen

CpeJbl.

JladopaTropHnoe 3ansTue Ne 4 2

OO6nHapyxeHne HeopraHmdeckux BemiecTB (katuoHoB [-VI rpynnm wnm aHUMOHOB) ¢ 2

MCII0JIb30BaHNEM Ka4ECTBEHHBIX AHAJTUTHUECKUX PEaKLIUM.

JlaGopaTopHas paboTa Ha BBHIOOP:

1. JJaboparopHas paboTa «AHaNIUTHYECKHE peakui KaTuOHOB [-VI rpymm».

[IpoBeneHne KayecTBEHHBIX pEaKIUil, HCHOJb3yeMbIX Ji OOHApy)KEHHUsS KaTHOHOB I

rpynnsl (Kaiaus, HaTpus, Maruus, aMmMmonus), Il rpynnsl Ha npumepe G6apus, 111 rpynmer —

cBuHua, [V rpynnsl — amomunus, V rpynnsl — xenesa (II u III), VI rpynnsl — Huxens.

Onucanue HaOJII0JaeMbIX SBJICHUN M COCTABICHUE XUMHUECKUX PEAKIIUH.

2. JlaGoparopHasi paboTa «AHAIMTUYECKHE PEAKIIUU aHHOHOB.

[TpoBeneHne KavyeCTBEHHBIX pEAKIH, MCHOJIB3yEeMBIX i OOHApY)KEHUS aHHOHOB:

kapOoHaTa, ¢ocdara, cynbdara, cymbduga, HUTpara, xmopuaa u 1ap. Onucanue

HaOJII01aeMBIX SIBICHUH U COCTABICHHE XMMUYECKHX PEaKIuil.
Tema 7.2. OOnapyxeHue |OcHOBHOE cogep:KaHue 4 OK 01




OpraHM4ecKHX BelecTB |[IpakTudeckoe 3ansTue Ne 13 2 OK 02
OTACIBHBIX KIIACCOB C KadyecTBeHHBIC XHMHYECKHE pEAKIUH, XapaKTEpHbIe Ui OOHAPYKEHHS OTACIbHBIX 2 OK 04
HCTIONIB30BAHUEM _ |xmaccos oprammyeckux —coelMHEHMid: (DEHONOB, aBJAETHIOB, Kpaxmala, YKCYCHOM JIP 7
Ka9CCTBCHHBIX PCAKIIMH | gprci10THI, aMUHOKHCIIOT M JIP.

Jenartypanus 6eKOB IPH HarpEeBaHHH, [IBETHBIE PEAKIIUU OCITKOB.

CocraBieHHe KauyeCTBEHHBIX peakUuid OOHAapy)KEHUS OpraHMYecKHX COEJIMHEHUN

OTJICJIbHBIX KJIACCOB.

JlabopaTopHoe 3ansitue Ne 5 2

OO6HapyxeHne OPraHnYeCcKuX COSAMHEHUN OTJENbHBIX KJIACCOB. 2

JlaboparopHas paboTa Ha BEIOOD:

1. Jlaboparopnas pabora «KadecTBeHHbIC peakIMy Ha OTIENbHbBIC KJIACChl OPraHMYEeCKUX

BEIIECTBY.

[TpoBeneHNEe KaueCTBEHHBIX PEAKIHMA, MCIONB3yeMBIX UII OOHAPYXKCHHUS OPraHUYEeCKHX

BEIIECTB PA3NUYHBIX KJIAcCOB: (DEHOIOB, albIETUIOB, KpaxMmayla, YKCYCHOH KHCIOTHI,

aMUHOKHUCIJIOT, OenkoB u jp. OmnucaHue HaONMIOAAEMbIX SBJIEHUH M COCTaBIIEHUE

XUMHUYECKHUX PEAKIHI U/UITU CXEM.

2. JlabopatopHas pabora «KadecTBEeHHBIN aHaNW3 OPraHUYECKUX COCIUHEHHM 10

(GyHKIIMOHATIBHBIM TPYIIIIaM».

[TpoBeneHNEe KaueCTBEHHBIX PEAKIUN, MCIIOJIB3YyEeMbIX JIJIsi PaclO3HABaHHUS OPTraHUYCCKHX

BEIIECTB OTAENBbHBIX KJIACCOB MO (PYHKIIMOHATIHHBIM TPYMIaM: Ha PUMEPE AMUHOKHUCIIOT U

KapOOHOBBIX KHCIIOT, CIUPTOB UM (EHOJIOB, QIbJAECTUIOB M KeTOHOB. OmmcaHue

HaOJI0/TAEMBIX SBJICHUM U COCTABICHNE XUMUYECKUX PEaKIUil H/IIIN CXEM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COeP:KaHME (COaepKaHNe TPHKJIATHOTO MOXYJIsI) 26
Pa3pnen 8. Xumusi B ObITY M PON3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA 2 OK 01
Tema 8.1. Copep:kanue NPUKJIATHOTO MOLYJIA 2 OK 02
Xumua B GbITy IpakTuueckoe 3ansitue Ne 14 2 8§ 8‘;
HPOHSBOACTBEHHON Dkonoruyeckas 6€30MacHOCTh MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOU JEITETbHOCTH 2 K 1.1
JICATCIIBHOCTH HeToBeka YyelloBeKa, CBs3aHHAs C TMepepaboTKON BElIeCTB; IMOMCK M aHalu3 XUMHYECKOU JIP 1'0

UHPOpPMALlUM M3 PpaA3IMYHBIX HCTOYHMKOB (HayyHas W y4yeOHO-Hay4yHas JUTeparypa,
CpelcTBa MaccoBoi HH(popmaIu, cets HTepHeT u apyrue).

Keiicol (c yuerom Oyayuiei npodeccHoHanbHOM 1eATebHOCTH) Ha aHaiIu3 WH(POpMAIUU O
IIPOM3BOJICTBEHHOH JESTEIbHOCTH YEJIOBEKA, CBS3aHHOM C NEepepadOTKOM M MOydeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTUYECKOH 0€30IacHOCTHIO.

Jammra Keiica: [lpencraBieHune pe3ynbTaTOB peElICHHUsS KeWCOB (BBICTYIJIEHUE C




MIPE3CHTAIINECH )

Pa3nen 9. UccienoBanue 1 XUMHYECKHI aHAIN3 00beKTOB OHochepsnl 24
Tema 9.1. OcHOBBI Coaep:kaHue NPUKJIATHOIO MOXYJIs 2 OK 01
11ab0paTOPHON NPAKTHKH | [ akeruueckoe 3ansTie Ne 15 2 OK 04
B IPO(eCCHOHATBHBIX B 5 K 1.2
naGopaTopHAX BITTOJIHEHUE THIIOBBIX PAacueTOB IO TEMAaTHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTA PEaKIUH, P 10

Macca HaBeCKH, 00bEM PACTBOPUTEIIS).

OO0paboTKka JaHHBIX, aHAIM3 W OLEHKAa HX JIOCTOBEPHOCTH (BBIYMCICHHE CPEIHETO

3HAYEHUs SKCIIEPUMEHTAIIBHBIX JaHHbIX, IIOIPEIIHOCTH).

[IpencraBienue pe3ysiabTaTOB HSKCIEPHUMEHTa B PAa3Nu4HON ¢opme (Tabnuua, rpaduk,

OTYeT, JI0KJIaJl, IPE3CHTALH).
Tema 9.2. Xumnyecknii | Comep:kaHue NPUKJIATHOTO MOTYJIS 6 OK 01
aHanu3 mpod Bosb! TeopeTnueckoe 06yyeHune 4 OK 02

Knaccugukarus npod BoJsl 10 BUAY U Ha3HAYEHUIO, UCXO/S U3 €€ XUMUYECKOI0 COCTaBa. 4 I%I{( ? 72

OpranonenTuyeckre CBOICTBa (3amax, IPO3pavyHOCTb, I[BETHOCTb, MYTHOCTH) BOJIBI. P l.l

KucnorHocts u menounocts Boabl. pH cpensl u Metonsl ee ompeneneHus. KecTkocTb

BOJIBI M METOJIBI ee onpeeneHus. CyIHOCTh METO/1a TATPOBAHUSI.

Bugpl xecTkocTH BOAbI (BpeMeHHass W MOCTOsiHHast). JKecTKocTh BOJbl Kak NpUYMHA

BBINAZICHUS OCAJKOB HJIM OOpa30BaHHS COJEOTIIOKEHUH, UMEIOMIMX MECTO B OBITY W Ha

IPOM3BOJICTBE.

CocrtaB couieli, BBI3BIBAIONIMX KECTKOCTH BOJBI. XMUMHYECKHE TPOILECCH], YCTPAHSIONIHNE

KECTKOCTb BOJIbl. YPAaBHEHUS XMMHUYECKMX pPEaKUUH, WITIOCTPUPYIOIIUX MPOLECCHI,

NPOUCXOIIIAE TIPU YCTPAaHEHHH IKECTKOCTH. YCTpaHEHHE BPEMEHHOH IKECTKOCTH

OBITOBBIMH U XUMHUECKUMHU crtocobaMu. CiocoObl yCTpaHEHUs! TOCTOSTHHOM JKECTKOCTH.

JladopaTropHnoe 3ansTue Ne 6 2

HccnenoBanme XMMHYECKOTO COCTaBa Mpoo BOJIBI. 2

JlaGopatopHasi paboTa Ha BBIOOp:

1. JlTabopaTopHast pabota «O4NCTKA BOJBI OT 3arPsI3HEHUIN.

Hcnonb3oBanue MeTo0B (PUIBTPOBAHUS U aJCOpPOLMHU Il OTACNCHHs 3arpsa3HEHUN B
uccieayeMoit mpode Boasl. BeIOOp MeTona OYMCTKY B 3aBUCMMOCTH OT BHJA 3arps3HEHUSI.
CpaBHeHne 3()()eKTUBHOCTH pa3IMYHBIX METOJOB OYMCTKHM BOJIBI B Pa3HBIX YCIOBUSX (B
TabopaTopuu, B IOMAITHUX H TTOJIEBBIX YCIOBHSX ).

2. JJaboparopHas pabota «Omnpenenenue pH BoabI 1 ee KHCIOTHOCTI.

Omnpenenerane pH cpensl ¢ momompl0 YHUBEPCATBHOTO HMHIMKaTopa. lMcmomp3oBanue




TUTPOBAaHUS JJIsl ONpEeNeNieHUs KUCIOTHOocTU. OrmpeneneHue oOmiei KHUCIOTHOCTU BOJIbI,
pacuer cBOOOAHON KHCIOTHOCTH. Omnpenenenue oOmEell W CBOOOJAHOW MICIIOYHOCTH.
CocraBineHrue ypaBHEHMH peakiuii, MPOTEKAIOIUX MpPHU OMNPEAeIEHUU KUCIOTHOCTH/
HIEJIOYHOCTH MPOO BOJABI. Y CTAaHOBJICHHWE CIIOCOOOB MCIOJB30BAHUS MUCCIICOBAHHBIX MPOO
BOJIbI B )KU3HEIEATEIHLHOCTH Y€JI0BEKa, Ha OCHOBE MOJyYEHHBIX JaHHBIX O COCTABE.

3. JTabopatopHas pabora «OmnpeneneHue 5KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHCHUS.
CnocoObl ycTpaHEeHHS BCEX BHUIOB MECTKOCTH B 3aBHUCHUMOCTH OT COCTaBa coJiei
JKECTKOCTU. PellleHne HKCHEpUMEHTAIIBHOW 3aJa4yd  Ha BbIABICHUE BpPEMEHHOM U
MOCTOSTHHOM KeCTKOCTU BO/bI. OlieHKa BEPOSITHOCTH YCTPaHEHUs BCEX BUJIOB )KECTKOCTHU B
JIOMAITHUX YCIOBUSX.

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
NPOJIYKTOB MTUTAHUS

CopnepixaHnue NPUKJIATHOTO0 MOIYJIA

Teopernueckoe o0yueHue

KauecTBeHHBI XMMUYECKHI COCTaB IIPOAYKTOB MUTaHUs. Bemecrsa,
GbanbcupuImpyrone NPOAYKTh MUTAHUS, U BEIIECTBA, 3arPA3HSIIOIINE TPOTYKThI
nutanus. OnpeaeneHue 3arpsa3HA0IIUX XUMUYECKUX BEIECTB B POLYKTaX MUTAHUS,
OIPEEIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IIUTAHHUS.

IIpakTHyeckoe 3ansaTHe Ne 16

OpFaHI/I‘-IGCKI/Ie 1 HCOPraHMYCCKHUE BCUICCTBA, BXOAAIIUC B COCTAB ITPOAYKTOB ITMTAHUS.
OHpeHCHCHI/IC coCTaBa 6J'IIOI[ Ha COACPIKAHUC MAKPO U MUKPOIJIECMCHTOB. I/I3yquI/Ie
MPEATIOXKCHHBIX NPCIOJAABATCIIEM 6.]'[10]1 Ha IpeAMET XUMHUYICCKOI'0 COCTaBa, OIMpECACIICHUE
I[OJ'ICfI oT CYTO‘IHOI>’1 HOPMBI MaKpO U MUKPOIJIEMCHTOB B YKa3aHHOM 6J'IIOI[C.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/4a4 11O KYHI/IHapHOﬁ TEMATUKC Pa3JINIHBIX
THIIOB.

JladoparopHnoe 3ansiTue Ne 7

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGopatopHasi paboTa Ha BBIOOp:

1. JTaGopartopHas pabora «OOHapye€HUE HUTPATOB B MPOJIYKTaX MUTAHUS.
HccnenoBanue MaTepHaioB MOJyKOJIMYECTBEHHBIM METOI0M ONPEETICHHSI HUTPATOB C
UCTIOIb30BaHUEM TU(PEHUIaMUHA (KOPHETUIOABI OBOIIEH, JIUCThS M KOYEPBIKKA KaITyCTHI,
107161 PPYKTOB). AHAIIN3 YPOBHS 3arpsi3HEHUS] HUTPAaTaMH 110 HHTEHCUBHOCTH
OKpAaIIMBaHUS TPOITYKTOB PEaKINH.

2. JJaboparopHas pabota «lccinenqoBanue NpoyKTOB MUTAHUS Ha HAJTMYKE YTTIEBOJIOBY.
HccnenoBanme MOJIOYHBIX MTPOAYKTOB HA HAJMUUE Kpaxmana. MccnenoBaHue mpoayKToB
Ha HaJIMYHUE TIIIOKO3bI.

OK 01
OK 02
OK 04
OK 07
IIK 1.1
JIP 10




Tema 9.4. Xumuueckuii
aHau3 Ipod MOYBHI

CopeprxaHue NPUKJIATHOTO0 MOAYJIA

TeopeaneCRoe oﬁyqe}me

Knaccudukanuys nmous 1o BUy U Ha3HAYEHUIO, HCXOJIS U3 XUMHUYECKOTO COCTaBa.

W nentudukarys mpoObl MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OTMCAHNE BO3MOKHOCTEH e
MIPUMCHCHHUS.

TpeboBaHusI K KaUueCTBY MOYBBI pa3IMYHOr0 Ha3HaueHHs. OnrcaHne 0COOCHHOCTEH
WCIIOJIb30BaHUs TIOYB B 3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YITYYIIICHUsI KAYeCTBA MMOYB B
3aBUCUMOCTH OT Ha3HAYCHHUSI.

O0J1acTi UCTOIB30BAHKS OPraHUIECKUX YIOOPEHUI B 3aBUCUMOCTH OT Ka4eCTBEHHOTO
cocraBa. OnMcaHne OPraHMYECKUX yJ0OPEHUI U X TPUMEHEHNE B 3aBUCHMOCTH OT
COCTaBa MOYBHI M €€ PA3HOBHUIHOCTH.

IpakTnyeckoe 3ansiTue Ne 17

Ob6nactu Ha3HaueHUs (IPUMEHEHHUs) TOYBbI, HCXO/s U3 KAYECTBEHHOIO U
KOJIMYECTBEHHOT'0 COCTaBa. AHaIM3 HOPMATUBHOW JJOKYMEHTAIMH.

Ponp HEOpraHMyecKMX BEILECTB B KAYECTBE MUHEPAIbHBIX YAOOPEHUM, yTydIIuTeaeH
IIOYBBI.

CoctaB MUHEpaJIbHBIX YA0OPEHH U UX IPUMEHEHHUE B 3aBUCUMOCTHU OT COCTaBa MOYBBI U
ee pa3HOBHIHOCTH. B3anMOCBsI3b cocTaBa yioOpeHUN M UX BIUSHHUS HA BETETATHBHBIC
CBOICTBA U IJIOJOHOIICHNUE PACTEHUM.

JladoparopHoe 3ansiTue Ne 8

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlaGoparopnas pabota «OOHapy>KeHHE HEOPTAHUUECKHUX MTPUMEce B TPoOax».
[TpuroroBnenre mpoObl  MOYBBI  JJS  HCCIEJOBAHUS  KHCIOTHOCTH/ILEIOYHOCTH,
HEOpraHMYecKux 3arpsizHeHuil. OOHapyXeHHE XJIOpUI- U CyIb(aT-MOHOB B MPOOE MOYBHI.
CocraBneHnue ypaBHeHUH peakuuii oOHapyxeHus. CpaBHEHHE MOJTYYEHHBIX MOKa3aTenei ¢
HOPMAaTUBHBIMH (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

2. JIaboparopHas pabota «Onpenenenue pH BOJHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTU U
HIEJIOYHOCTH.

HccnenoBanne BOJHBIX BBITSDKEK 00pa3I0B TOTOBBIX MOYBEHHBIX cMece (111 pa3HbIX
TUMOB pacTeHuil). Onpenenenne pH nMouBsl ¢ UCTIOIB30BaHUEM UHIUKATOPOB. OlleHKa
TUIIOB NIOYB B NPEJICTaBIEHHBIX 00pa3iax (CUIbHOKHUCIIAs, KUCIas, ciaboKucasi,
HeUTpabHas, MET0YHAs).

OK 01
OK 02
OK 04
OK 07
IIK 1.1
JIP 10

Tema 9.5.

Copeprxanue NpUKJIaTHOT0 MOAYJIA

OK 01




HccnenoBanue o0bekTOB | Teopernyeckoe o0yueHune 2 OK 02
Guocdepst Y4eOHO-UCCIeI0BATEIbCKUI TIPOCKT B 00JIACTH HCCICIOBAHUSA OOBEKTOB OHOCHEPHI. 2 OK 04
O0630p TeM yueOHO-HCCIIEOBATEIBCKAX IMPOEKTOB. AJITOPUTM BBIIIOJHEHHUS TPOEKTA. OK 07
Omnpenenenne mnpoOneMbl ucciaenoBaHUs. MeTonsl IMOWCKa, aHanu3a W 00pabOTKH TIK 1.2
UH(OPMAILIMU O TPOCKTE B PA3ITUYHBIX HCTOUHUKAX. JIP 11
IIpakTyeckoe 3ansaTue Ne 18 2
OO0ocHOBaHNE aKTYaJIbHOCTH BBIOpaHHOI TeMbl. BBIsSBICHHE TMPOOIEMBI HCCIICTOBAHUS. 2
Bri6op 00bekTOB 1 MeTONOB uccienoBanus. IloctaHoBka meneil M 3amad MCCIeIOBaHUS.
Omnpenenenne mpoaykra uccienoBaHus. OmpenesiieHHe >3TAallOB M COCTABICHHE IUIAHA
UCCIICIOBaHMUA.
3ammra npoexra: [IpencraBieHne pe3yibTaTOB BbIIOJIHEHHS yUeOHO-UCCIEI0BATEIbCKUX
IPOEKTOB (BBICTYIIJICHUE C IPE3CHTAIINEH ).
Koncyabranus 2
IIpoMeskyToUHasi aTTeCTALUS MO AUCHUIINHE (IK3aAMeEH) 8
Bcero 152




3. YCJOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOU JUCIHTATLIAHBI

3.1. Juas peaqu3aunMud NPOrpaMMbl Y4eOHOH IMCHUIJIMHBI TPeTYCMOTPEHbI CJeaylolue
crenuaJbHble MOMeEIeHNsI:

KaOuner xumuu

JUISL TACLUIUIMHAPHOM, MEKIUCUUIUIMHAPHOW U MOJYJIbHOM MOJATOTOBKH, IPAKTUYECKUX 3aHITUN U
y4eOHOU MPAKTUKH

Koau4yecTBo mocagoynbIx MecT- 16

Kabuner ocHamien y4yeOHON MebOenpio, paboynMM MeECTOM MpenojaBaTelis, JOCKOW KIIACCHOM,
MHCTPYKTHBHO-HOPMATHBHOHM, y4eOHO-IPOrpaMMHOM, Yy4eOHO-METOIUYECKOH JTOKyMEHTalueH,
TEXHUYECKUMH CpeICTBaMU OOYyYeHHUS: MYJIbTHUMEIUNHHAs yCTaHOBKA, HOYTOYK C JIMIICH3MOHHBIM
MPOrpaMMHBIM oOecrieueHreM, ImKad IS XPaHCHHUS JIEKAPCTBEHHBIX CPEICTB, PEaKTHBOB,
XUMHYECKON TOCYbl, HAIJISIIHBIX MOCOOMH, 000pyAoBaHUs; MIKA] BBITSKHOW; CTON KadeabHBbIi
JUISS HarpeBaTelIbHBIX TPUOOPOB; Cei(; pPAaKOBHUHBI; JUCTUIUIATOP; BEChl AHATUTHYECKHE C
pazHoBecoM; Becbsl BCM ¢ pa3HOBecOM; TEpMOMETpP PTYTHBIM CTEKJISHHBIA J1a00paTOpPHBIL;
apeomMetp (HabOp); COUPTOMETP CTEKJISIHHBIN, OaHs BosHAs J1abopaTropHas, XUMUYECKas Mocy/a,
PEaKTUBBI, ITUTKA dJIEKTPHUYECKast, MUKPOCKOI OMOJIOTUYECKHUH, KAIbKYISITOPBI.

Bbubaunoreka, ynTAJBLHBII 32J1 ¢ BLIX00M B ceTb UHTepHeT

YUTANBHBIN 341 KOJIJIEJXKa OCHAILEH CIEUATM3UPOBAHHON MeOesblo, TEXHUUECKUMU CPEACTBAMHU
oOyuenust: kommetotep, KK teneBuzop.

KoanuecTBo mocagounpix mecr - 20

3.2. YueOHO-MeTOoAUYeCKOe U MH(OpMALHOHHOE o0eclieyeHre y4eOHOH TUCIUTIUHBI

3.2.1. PexkomeHayeMasi JuTeparypa
OcHoBHas1 JIMTEpPaTypa

ABTOPBI, 3arnaBue Hs3nareabcTBO, Kou-Bo
COCTABHTEJIH roj IK3.

1 | T'abpuensn, O. C. | I'abpuensn, O. C. Xumus: 10-i Mockaa : https://e.lan
KJacc: 0a30BbIi YPOBECHbD: [Mpoceemienue, book.com/b
yuebnuk / O. C. I'abpuensn, 1. I'. | 2025— 128 c. 00k/473033
Octpoymos, C. A. CnagkoB. — /-

e u31., CTep.

2 | I'abpuensn, O. C. | I'adpuensn, O. C. Xumus: 11-i Mockga : https://e.lan
KJacc: 6a30BbIi YpOBEHb: [TpocBemenue, book.com/b
yuebnuk / O. C. I'abpuensn, U. I'. | 2025— 127 c. 00k/497801
Octpoymos, C. A. CnagkoB. — 7-
€ U311., CTep.

3 | Pagenkuii, A. M. | Xumusi: 6a30BbIi ypOBEHB: Mocksa: https://e.lan
TPEHHPOBOUHbBIC U TpoBepouHbie | [IpocBerenue, book.com/b
paboThl: yueOHOe mocodue / A. 2025. — 79 c. 00k/473054
M. Panenkwmii. — 2-e U3, cTep.

JIonoJTHUTEIbHAS JIUTEpPaTypa
1 |T.E. Pymsutuc, | Pymsutuc, I'. E. Xumus: 6a30Bbiii | Mocksa: https://e.lan
®.I'. GenpiMaH | ypOBEHb: YUEOHHK st | [Ipocsemienue, book.com/b
obpasoBatenbHbIX opranusanmii, | 2025, - 336¢. 00k/473036
peanu3yrnmx 00pa3oBaTeIbHbBIC
pOrpamMMBbl CpenHero
npogecCuoHaIbLHOTO
obpazoBanust / Pymutuc T.
E.,®enpaman @. I'. 2-e u3g., crep.
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MeToanuyeckne pa3padoTKu

Ycombiesa E.I'. u | Meronuueckue peKOMEHIAUH Cypryr: https://elib.s
1p. JUIS CTYJIEHTOB 110 BBITIOJIHEHUIO | CypryTcKuit urgu.ru/loca
BHCAYUTOPHOH rocynapcTBeHHslii | 1/umr/1023

CaMOCTOSATEIIbHON PabOTHI:
METOIMYECKOE ITOCOOME It
CTyneHTOB / bromkeTHoe
YUpEXKIACHUE BBICILIETO
oOpazoBanus XaHThI-
MaHCHICKOI0 aBTOHOMHOT'O
okpyra - FOrpsl "Cypryrckuii
roCy/1lapCTBEHHbIN YHUBEPCUTET",
MemuuuHCcKui KOJIe K.

yHuBepcuteT, 2020

3.2.2. Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «HTEepHET»

1. https://postnauka.ru/themes/chemistry — siekuun o xumuu Ha caiite [locTHayka.

2. | http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-nonynsipHbiit poekT «IeMeHThI O0IbIIoN HayKn» ((pu3uka, XUMHs, MaTeMaTHKa,
aCTPOHOMHSA, HAayKH O >KW3HH, Hayku o 3emsie). HoBocT Hayku, KHHIU, Hay4HO-
MOMYJISIPHBIE CTAThH, JIGKIIUU, SHIIMKJIONEINH.

3. | http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayYHO-TIOMYJSIPHOTO JKypHasa «Xumus 1 ku3Hby. XKypHan uzgaéres ¢ 1965 r.

4. | http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpbiTasi 2JIEKTpOHHAsE OubOiMoTeKa xumuyeckoro moptana «Chemnet», comepx uT
yaeOHbIe 1 NHPOPMAITMOHHBIC MATEPHAIIBI JIJIS IIKOJIHLHIUKOB M YIUTEIICH.

5. | http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas uHpopManus O XMMHUYECKHX D3JEMEHTaX M HX CBOWCTBax (Ha
AQHTJIMHCKOM SI3BIKE).

6. | http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuid  caliT ~ oHIaliH-0Opa30BaHUS, COACPKHUT  MHOTO  MHTEPECHBIX
00pa30BaTeNbHBIX KYPCOB M BUACOJIEKITNH JJIsl IIKOJIHHUKOB, CTY/ICHTOB U YUUTENCH.

3.2.3 Ilepeyenb NPOrpaMMHOro obecnevyeHus
1. | MicrosoftWindows
2. | Ilaker npuknaaneix nporpamm MicrosoftOffice
3.2.4 TlepeyeHb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
1. | CopaBouHo-nipaBoBas cucremMa KoHCynbTaHT miioc
2. | MadopmanmonHo-mpaBoBoii mopran ['apanT.py



https://elib.surgu.ru/local/umr/1023
https://elib.surgu.ru/local/umr/1023
https://elib.surgu.ru/local/umr/1023
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4790
http://gotourl.ru/7180
https://www.lektorium.tv/

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JUCHUIJIAHBI

KoHTponb 1 oreHka pe3ysibTaToB OOy4YeHHs OCYLIECTBISETCS MperojaBaTeieM B Ipolecce
MIPOBEJICHUS MMPAKTUUYECKUX 3aHATHI U 1a00PaTOPHBIX paboT, TECTUPOBAHUS, & TAK)KE BBHIITOJIHEHUS
00y4aroIMMUCST WHIWBUIYaTbHBIX 3aJaHHA, TPOEKTOB, HCCIEeNOBaHUN. Pe3ynpTarel o0ydeHUS
OTIPEEIISIOT, YTO OOy4aroluecs: JOJKHBI 3HaTh, TOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUU
W3y4YEHUS TUCUUTLITAHBI.

s popmupoBaHUs, KOHTPOJIE U OLEHKU PE3yJbTAaTOB OCBOCHHS YYEOHON AMCLMILIMHBI
HCIIOJIb3YETCSl CUCTEMa OILIEHOYHBIX MEPOIPHUSTHH, MPEACTaBIsomas co00i KOMIUIEKC y4eOHBIX
MEPOTPHUSITHI, COTIIACOBAaHHBIX C pe3yJbTaTaMu 00ydeHHs U chopMyupoBaHHBIX ¢ yaeTtomM PI'OC

COO (mpeametnbie pe3ynbrathl o gucuuruinie) u I'OC CIIO.

Ne Mon);JITbe/Ml;amen PesyabTaT 00yuenunst OueHo4yHbIe MepONIPUATHS OK

| |OcHoBHOI MoOayJIb

1 [(Pa3nen 1. ®opMyJIHPOBATH
OcHoBBI 0a3oBble NOHATHA U
CTpoeHus 3aKOHBI XUMHH
BellecTBa

1.1 |Crpoenune atomoB |CocraBisath xumudeckue |1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (hOpMyYIIBI COEIMHEHUI B |XUMHYECKUX JIIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO MPUPO/Ia XUMHUUECKOHN CBSI3N».
npupoa CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON XUMHUYECKHX 3JIEMEHTOB, |XUMHYECKHX (HOpMYIl
CBS3U HCXOJS U3 BAJICHTHOCTH U |IBYXaTOMHBIX COEIMHEHUN

ANEKTPOOTPUIATENFHOCTU |(OKCHAOB, CYIb(GUIO0B, THIPHIOB
U T.IL.).

1.2 |Ilepmognueckuii | XapakTepu3oBaTh [IpakTHKO-OPUEHTUPOBAHHBIE OK 01
3aKOH M TaOJMUIA |XMMHYECKHE 3JIEMEHTHI B |TEOpETHUYECKHUE 3a/JaHHs Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

I0JIO)KEHUEM B areMeHTOoB: «Mertamnyeckue /
MEePUONYECKON CUCTEME |HEMETAJINUYECKHE CBOMCTBA,
XUMHYECKHX DJIEMEHTOB  |3JIEKTPOOTPHULATEIBLHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKHX JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U IOJIO)KECHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHUX d1eMeHTOB J[. 1.
MenneneeBa.
2 |Paznmen 2. CocrapasaTs ypasHenusi |KonrpoJbHas pagora
XuMnueckue U CXeMbI XUMHYECKHX «CTpoeHne BemecTBa u
peakuuu peammﬁ XHMHYECKHE peaKIum»




Moayas / Paznen

Ne / Tema Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK

2.1 |[Tumst CocTaBisiTh peakuu 1. 3amauu Ha cocTaBIECHUE OK 01
XUMHUYECKUX COEIMHEHHUS, PA3JI0KEHUSA, |YPABHEHUIN pEaKLIUil:
peaxui oOMeHa, 3aMellIeHus, — COEMHEHMSI, 3aMellleHus,

OKHUCJIUTEIBHO- pasnoxeHusi, 0OMeHa U peakuui

BOCCTaHOBUTEJIbHbBIE C y4acTHEeM KOMIUIEKCHBIX

peakuuu U peakluu coelMHEeHU! (Ha npuMepe

KOMIUIEKCOOOpa30BaHUs  |THAPOKCOKOMILJIEKCOB aIFOMUHUS

(1Ha mpumepe U 1IUHKA);

TUIPOKCOKOMITIIEKCOB — OKHUCJIUTEIBHO-

QIIOMHHUS U LIMHKA) C BOCCTAHOBUTEJIbHBIX PEAKILUH C

y4acTHEM HEOPraHUYECKUX |UCIOJIb30BaHUEM METOa

BEIICCTB AJIEKTPOHHOTO OallaHca;
— C y4acTheM KOMIUIEKCHBIX
coelMHEeHu! (Ha mpumepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
AJIFOMHUHUS).
2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJYKTA PEaKIUU COCAMHECHHUS,
MacCOBO WM 00BEMHON JOJIH
BBIXO/Ia MPOJyKTa peakuu
COEJIMHEHUS OT TEOPETHUUECKU
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEILECTB U MPOJTYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILECTBA) MPOIYKTA
peaxkuu, eCiii OJHO U3 BELECTB
JITaHO B BUJIE pacTBOpa C
OIIPEIEIEHHON MacCOBOM J10JIEN
PacTBOPEHHOI'O BELIECTBA.

2.2 |Onextponutnyeck |CoCTaBlIATh YpaBHEHUS 1. 3ananus Ha cocTaBlIeHHE OK 01
ast AMCCOMAIMS U |XUMHUYECKUX PEaKINH MOJIEKYJIIPHBIX U HOHHBIX
WOHHBIA OOMEH  [MOHHOTI'O OOMEHa C peaxkuuil C y4acTUEM OKCHJIOB,

y4aCTUEM HEOPraHUYECKHUX |KMCIOT, OCHOBAaHUM U COJIEH,

BELIECTB MOHHBIX peaklUui TUAPOIN3a
COJIeH, yCTaHOBJIEHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.

3 |Pa3gen 3. HccnenoBarsb crpoenue u |KonrpoabHas pabora
Crpoenne u CBOliCTBa «CBOMCTBA HEOPraHUYECKHUX
CBOIICTBA HEOPraHU4eCKHuX BeleCTB)»

HEOPraHU4YeCKUX |BellecTB

BelIeCTB




Mopnyas / Paznea
/ Tema

Pe3syabTar 00y4yeHus

OueHoYyHbIe MepONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUUYECKUE BEIIECTBA
B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «Homenkinarypa u
HA3BaHHE HEOPTAHMYECKUX
BEIIECTB UCXOJI U3 UX
XUMHYECKON (OPMYITBI UITN
COCTaBJICHUE XUMUYECKOM
(bOpMYyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 110 MEKTYHAPOIHOM
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJieMeHTa (COeMHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1acCU(pUKaLUU, HOMEHKJIAType
U XUMHYECKUM (hOopMyJiaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONpEAEICHNE XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUIa XUMHYECKOH
CBSI3M U TUIIA KPUCTAJUIMYECKOM
PEIIETKH.

OK 01

3.2

dusnko-
XUMHUYCCKUEC
CBOlCTBa
H€0pFaHI/I‘-I€CKI/IX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTh (PU3HUKO-
XHUMUYECKUX CBOWMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJTMYECKOM
pemeTku

1. Tect «OcobenHocTu
XUMHUYECKHX CBOMCTB OKCH/IOB,
KHCIIOT, OCHOBAaHUH,
aM(pOTEepHBIX THIPOKCUIOB U
coJIeh».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAIJIOB
U aM(OTEpHBIX 2JIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEPHBIX
THJIPOKCHUJIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTYYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOIICTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB.

OK 01
OK 02




Mopnyas / Paznea

Ne Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3.3 |[IpousBoacTBO O6ocHOBBIBaTh 3HaUeHUE U |[[pakTHKO-OpHEHTHPOBAHHBIC OK 01
HEOpPraHUYECKUX |[IPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB |XUMHYECKHX PEaKIIHii ¢
3HaveHue u B OBITOBOI U y4acTHEM HEOPraHUYECKUX
MPUMEHEHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMbIX I UX
OBITY U Ha JESATEIIbHOCTH YEJIOBEKA WX |UACHTH(DUKAIIIH 1
MIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CITIOCOOOB
CBOMCTBaMH [OJTy4YEHHUS.
4 |Pa3nen 4. HccaenoBars crpoerue u | KonTposasHas padora
Crpoenne n cBoiicTBa oprannveckux |(«CTpoeHue u cBoiicTBa
cBoiicTBa BellecTB OpraHnYecKuX BellecTB)
OPraHMYecKux
BellecTB
4.1 |Kmaccudukanms, |Knaccudunuposarsb 1. 3agaHus Ha coCTaBlIEHUE OK 01
CTpOECHHE U OpraHWYECKUE BEIIECTBA B |HA3BAHUM OPTaHUUECKHUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH 10 TPUBUATILHOU
OpPTraHUYECKUX CTPOCHHUEM WJTU MEXTYHAPOIHOU
BEIIECTB CHUCTEeMaTUYECKOU
HOMEHKJIATYype.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEIECTB
OTJIETbHBIX KJIACCOB.
3. 3ajauM Ha onpezeneHue
npocreiiei GopMyIbl
OpraHNYeCKON MOJIEKYJIBI,
MCXO/ISl U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CsoiicTBa YcTanaBiauBaTh 1. 3agaHus Ha coCTaBlIEHUE OK 01
OpraHUYECKUX 3aBUCUMOCTh (PU3HUKO- ypaBHEHUH XxuMHueckux peakuuii| OK 02
COETMHEHU I XUMHUYECKUX CBOMCTB C y4acTUEM OpraHUYECKHX

OpraHn4Y€CKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHSI.

2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX
peakuuil, WIUTIOCTPUPYIOIINAX
XMMHUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKAHUS
JIAHHBIX peaKlHi 1
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1auu no
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTraHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa




Moayas / Paznen

Ne / Tema Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
«[Tonyuyenue sTuieHa u
H3YYECHHUE Er0 CBOMCTBY.

4.3 |Opranndeckue O6ocHOBBIBaTh 3HaUeHUE U |[[pakTHKO-OpHEHTHPOBAHHBIC OK 01
BEILIECTBA B MIPUMEHEHHE 3aJIaHUsl TI0 COCTABJICHUIO OK 02
YKU3ZHEJEATENIbHOC |OPraHUYeCKHX BEUIECTB B |XUMHUYECKHUX PEAKIIHi ¢
TH 4EJIOBEKA. OBITOBOM 1 y4acTUEM OPraHUYECKUX
[Tpon3BOJACTBO U |[IPOU3BOJICTBEHHOM BEIIECTB, UCIIOJIb3YEMbIX I UX
IPUMEHEHNE JeSITeIbHOCTH YeJIOBEKA UX |MACHTU(HUKAIIMN B OBITY U
OpraHUYECKUX (U3UKO-XMMUYECKUMHU MPOMBIIIJICHHOCTH.

BEIIECTB B CBOWCTBaMHU
MPOMBIIIJICHHOCTH

5 |Pa3mea 5. HccaenoBarnb KonTpoabsHnas pabora
Kunernyeckue u (paBHOBecHe H CKOPOCcTh |«CKOpPOCTH XUMHYECKOI
TepMOAMHAMHYEC | XUMHUYECKUX PeaKIuii peaknuu U XUMUYecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEKAHUS
XHMHYECKHX
peaxkuuit

5.1 |Kunernueckue UccnenoBats Biausinue 1. JTabopaTopHnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTpAIUU BBIOOD: OK 02
IPOTEKAHUS pearupyroumux BemecTB U |— «OmnpeneneHre 3aBUCUMOCTH
XUMHYECKHUX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakuui XUMHUYECKHUX PEAKIUM KOHLEHTPALUU pearupyrommx

BELIECTBY;

— «OrnpesieneHne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT
TEMIEPATYPbI».

2. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopoB, BIUSIONIUX HA
MU3MEHEHHE CKOPOCTH
XUMHUYECKON pEeaKIUu.

5.2 |Tepmogunamudec |MccnenoBars BIHUsSHUE 1. 3amaun Ha pacueTsl TerioBbix | OK 01
KHe W3MEHEHMsI KOHIIEHTpauuu (3¢ dexToB xumuueckux peakuuii | OK 02
3aKOHOMEPHOCTH |BELLECTB, pEAKLIUU CPE/Ibl 1|1 ONpEesIEHNE TUIIA PEaKu1
MPOTEKAHUS TeMIlepaTypbl Ha (o TerutoBoMy 3¢ (eKTy: 3K30- U
XUMHUYECKHUX CMEIlIEHNE XUMUYECKOTO  [IHJIOTEPMUYECKUE).
peaxuil. paBHOBECHS 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XUMUYECKHUX npunuuna Jle [latense nns
peaxuuit HAXO0X/ICHUS HaIlpaBJICHUS

CMEILICHUSI PAaBHOBECHUS
XAMHYECKOW PEAKIUU U aHAJINU3
(hakToOpOB, BIMSIONINX HA
CMeEIIeHNEe XUMHUIECKOTO
PaBHOBECHS.




Mopnyas / Paznea

Ne / Tema Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
6 |Pa3mea 6. HccaenoBarn KonTposabHasi padora no reme
JucnepcHbie AHUCHEPCHbIE CHCTEMBI «IncnepcHblie cucTeMbD)
CHCTEMBI
6.1 |ducnepcHbie Paznuuate ucTUHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE OK 01
CHUCTEMBI U pacTBOPBI, KOJIJIOUIHBIE pacTBOPOB. OK 02
(bakTophI NX pacTBOpPHI U 2. IlpakTHKO-OpUEHTUPOBAHHBIE
YCTOWUYMBOCTHU rpydoaucnepcHbie pacyeTHbIC 3a/IaHHs Ha
CUCTEMBI Ha OCHOBE JIUCTIEPCHBIE CUCTEMBI,
XUMHUYECKOTO UCIOJIb3yeMbIe B OBITOBOW U
9KCIIEPUMEHTA MIPOU3BOJICTBEHHOMN
JIEeATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue UccnenoBats Gpusuko- Jlaboparopnas paboTta (Ha OK 01
CBOWCTB XMMHYECKHUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3JIMYHBIX BUJIOB — [IpuroroBneHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue nucmepcHbIX
CUCTEM.
7 |Pa3pen 7. Hccaenosarhb cBoiicTBa
KauyecTBeHHBIC |OpPraHMYecKUX U
peakumuu HEOpraHu4ecKuX
00HapYy:KeHUs BeIEeCTB ¢
OpPraHMYecKuX U |(UCMOJIb30BaAHUEM
HEOPraHU4YeCKHX |Ka4YeCTBEHHbIX PeaKuuid
BellecTB
7.1 |O6HapyxeHue UccnenoBath 1. JTabopaTtopHnast pabota (Ha OK 01
HEOPTraHWYECKUX |KaYyeCTBEHHBIE PEAKIUU BBIOOD):
KaTHOHOB U HEOPraHUYECKHUX BEIIECTB |— AHATUTUYECKHUE PEaAKINU
aHHOHOB kaTuoHOB [-VI rpym;
— AHaJIUTUYECKUE peaklun
AHUOHOB.
2. llpakTdeckue 3a1anus Ha
COCTaBJICHUE YPaBHEHMI
peaxiuii oOOHapyKE€HUS KaTHOHOB
I-VI rpynn u aHMOHOB, B T.4. B
MOJIEKYJISIPHOM Y HIOHHOU
dopmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JTabopaTopHnast pabota (Ha OK 01
OpraHUYECKUX KaueCTBEHHbBIE PEAKIINU BBIOOD):
BEIIECTB OpPTraHUYECKUX — KauecTBeHHbIC peakinu Ha
OT/IENbHBIX COEIMHEHUH OTIENbHBIX  |OTAENIbHBIE KJIACChI
KJIACCOB C KJIaCCOB OpTraHWYECKHUX BEIECTB;
HCIIOJIb30BaHUEM — KauecTBennslii ananus
KaueCTBEHHBIX OpraHWYECKHX COCAMHEHUH 10
peakuuit (GYHKIIMOHATLHBIM TPYIITIaM.

2. [TpakTryeckue 3aaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxiuii oOOHapyKEHUS
OpraHUYeCKUX COCAVHECHUM.




Mopnyas / Paznea

Ne / Tema Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
I IIpuknaagHoii MoayIb
8 |Pa3mex 8. OuenuBath nocjeacTeus |3ammra Keica (¢ yaeTroMm
Xumus B ObITY U (OBITOBOM U Oyaymeii npogeccuoHaAIbHOM
NPOU3BOJCTBEHH |IIPOM3BOCTBEHHOM AesATeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATEJILHOCTH YeJI0BeKa
yeJioBeKa ¢ MO3UIUIt
JIKOJIOTHYECKOI
0e3omacHoCTH

8.1 |Xumus B OpiTy 1 |OuenuBars nociencrsus  |Keiic (¢ yuetom Oynyuei OK 01
MIPOU3BOJICTBEHHO |[OBITOBOM 1 po¢eCCHOHATBHON OK 02
W IeSTeNbHOCTH  |ITPOU3BOACTBEHHOM JIeSITEIIbHOCTH) OK 04
YyenoBeKa NesITeNIbHOCTH YesioBeka ¢ | Bo3moxkHbIe TeMbl KeHCOB: OK 07

no3unuii sxonornueckoir | 1. [oTerienue kiaumara u K 1.1
0e30MacHOCTH BBICBOOOKICHIE Ta30BbIX

THJIPaTOB CO JIHA OKEaHa.

2. Byayue marepuansl st

aBua-, MalIMHO- U

pruOOPOCTPOCHHUSL.

3. HoBble maTepuaiibl s

COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

pPaCTUTENBHBIX MpPErapaTos.

9.1 |Pa3nen 9. HNuTepnperupoBarb 3ammra yyeOHo-

HccnenoBanue 1 |XUMHUYECKHUeE NMPOLECCHl H |MCCI€10BATEIbCKOIO MPOEKTA
XHUMHYECKHH siBJIeHUs1 B Onocdepe (c yuerom Oynymeit

aHaIu3 00bEeKTOB npogeccuoHaILHOU
ouocdepnbi NesiTeJIbHOCTH)

9.1 |OcHOBBI Brimonnasate nonueiit uka | 1. JlabopatopHas pabota OK 01
nabopaTopHOI JKCIEPUMEHTAIBHOTO «OcHOBBI Ta0OpaTOPHOM IIK 1.2
MPAKTUKHU B HCCTIEOBaHUS C MIPAKTUKU».
npodeccuoHaIbH  |COOIIOACHNEM MTPaBHII 2. TunoBbIe pacyeThl MO

BIX JJA0OpATOPUSIX

0e30MmacHoro oopaleHus ¢
BEIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHuEM

TEMAaTUKE IKCIIEPUMEHTA.

3. 3agaun Ha BEIYHUCIIEHUE
CpE/IHETO 3HaYeHUS
HKCIIEPUMEHTATIbHBIX IaHHBIX,
MOTPEITHOCTH.

4. IlpencraBneHue pe3yibTaToB
SKCIIEPUMEHTA B Pa3JINYHON
dbopme (Tabnuia, rpaduk, OTUYET,

TOKJIa, TIPEe3CHTAITHS ).




Moayas / Paznen
/ Tema

Pe3syabTar 00y4yeHus

OueHoYyHbIe MepONIPUATHS

OK

9.2

XUMHYECKUH
aHanmu3 npod BOJIBI

Hccnenosats XuMUueCcKUn
cocTaB IPOO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJIBD».

2. 3aganne «XUMHUYECKUHA COCTaB
BOJIbI, THII BOJABI U CITOCOOBI €€
MpUMEHEHUSD (C
UCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
COCTaB BOJBI U CITIOCOOBI
BBIPOKECHHS KOHIICHTPAIMH 1
IepecyeT KOHLEHTpaLUH (C
HCIT0JIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JITaboparopHas paboTa Ha
BBIOOD:

— OuucTKa BOJIBI OT 3arpsi3HEHUI;
— Onpenenenne pH Bozbl U ee
KHCJIOTHOCTH;

— Ornpezenenne )KeCTKOCTU BOIBI
U CIIOCOOBI €€ YCTpaHEHHUSI.

OK 01
OK 02
OK 07
I[IK 1.2

9.3

XUMHUYIeCKHi
KOHTPOJIb
KadecTBa
MIPOAYKTOB
MMATaHUSI

HccnenoBath XMMHUYECKUN
COCTaB MPOJYKTOB
IINTAHUA

1. Tect «Oprannueckue u
HEOpraHNYeCKHUe BEIIECTBa,
BXOJISIIIIME B COCTAB MPOJTYKTOB
MUTAHUS.

2. [IpakTHKO-OpUEHTHPOBAHHBIC
3aJJaHus 10 KyJMHApHOU
TEeMaTHKe.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy’keHle HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue NpoyKToB
MUTAHUS Ha HAIWYHE YTIIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOT'YpT)
Ha HaJIM4Ke YTIIEBOJOB (Kpaxmall,
TIII0K03a, caxapo3a).

OK 01
OK 02
OK 07
IIK 1.1

9.4

XUMHUYECKUN
aHajau3 npoo
IOYBBI

HccnenoBaTh XUMUYECKUIT
cocTaB MPoO MOYBHI

1. Tect o Teme «XUMHYECKUI
COCTaB HEOPTAaHUYECKUX U
OpPTaHUYECKUX YIOOPECHUID.

2. 3aganne «B3auMoCBA3L
COCTaBa MOYBbI, TUI NTOYBHI U €€
Ha3HAYCHHS.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy>xeHue
HEOPraHNYECKUX ITpUMeECE B
npoOax MOYBHI;

— Omnpenenenne pH BogHOM

OK 01
OK 02
OK 07
K 1.1




Moayas / Paznen

Ne / Tema Pe3syabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH U IIEJIOYHOCTH.

9.5 |UccnenoBanue HccnenoBars xuMuueckuii | YueOHO-UCCIEN0BATENHCKUN OK 01
00BEKTOB COCTaB 0OBEKTOB IpoeKT B obnactu uccienosanus | OK 02
ouocdepsl ouocdepsl Ha TPUMEpE 00BbeKTOB OHOChepHI. OK 04

IIPOJYKTOB IIUTaHUs, BOJbl | BO3MOXKHBIE TEMBI IPOEKTOB: OK 07
U IIOYBBI 1. Uccnenosanue coctasa [IK 1.2

MHHEPAIBHON BOJBI U
PEKOMEHJALUU TI0 €€
HCIIOJIb30BaHUIO.

2. UccnenoBanue
pa3pyLIAKOIIETO AEHCTBUSA
MPUPOAHON BOABI HA
CTPOUTEIIbHBIE MaTEPHUAIIbI.

3. CocraBiieHHE NIPOEKTA
[[BETHUKA/Oropoja/caia B
3aBHCHUMOCTH OT COCTaBa
MIPOAHAIU3UPOBAHHBIX TIOYB.

4. CocraBieHHe
cOaJTaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HEJCNI0) B 3aBUCUMOCTH OT
COJIEpKAHUSI XUMUYECKUX MAKpPO
Y MUKPO3JIEMEHTOB B IIPOAYKTaX
IMUTAHHUS.

5. UccnenoBaHue KauecTBa
UTHEBOU BOJIEL.

6. UccnenoBanue npod
BOJIOITPOBOJAHOM BOJbI HA
MIPEAMET YCTPAHEHUS KECTKOCTH.
7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIBLCKOXO03SIMCTBEHHOMN
JIeITEIIbHOCTH.




5. ATIATITALIUSA PABOYEN IPOT'PAMMBI TP OB YUYEHHAH JINII C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbA

Ananrtanus pabouerr mporpammbl  guctuiigHel  [1J.02  Xumus npoBoawTcs NpU
pean3alyy aJanTUBHOW 00pa30BaTEIbHON IPOrPaMMBbl — IPOTrPAMMBbI IOJITOTOBKU CIIELUAINCTOB
CpPEIHEro 3BEHa — OCHOBHOHW o0O0pa3oBaTeIbHOW mporpamMmbl 1o crneruanbHocTH 34.02.01
Cecrpunckoe aeno (ounas Gopma oOydeHHUs) B LEIsIX OOECIeUeHUs MpaBa WHBAIMUIOB U JIMII C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbS Ha MOJIydeHHE MpodecCHOHaIbHOr0 00pa3oBaHMUs,
CO3/IaHUS HEOOXOAMMBIX JJIsl TIOTYYCHHS CPETHETO MPOPECCHOHATBHOTO 00pa30BaHus YCIOBUH, a
aTak ke oOecreueHus: JOCTHKEeHUs OOy4YalolUMMUCS WHBATUAAMHU U JIMIAMH C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI pe3yJIbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

5.1. Y4yeOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE 00ecniedeHue U CIUTIINH

Hoctyn k uH(GOpPMAaIMOHHBIM U OMOIMOrpaduvIecKuM pecypcaM, yKa3aHHBIM B paboueit
mporpaMMe, IMpeaocTaBieH B (opmax, aJanTHUPOBaHHBIX J[UIA JIMI C OrPaHUYCHHBIMU
BO3MO>XHOCTSIMU 3/J0POBbSI U1 HHBAJIU/I0B:

JUig U1 ¢ HapylIeHUeM 3peHus (He MeHee JIByX BHJIOB):

— B Ie4aTHOU ¢opMe YBETUYSHHBIM MIPUPTOM;

— B (pOpME 3IEKTPOHHOTO TIOKYMEHTA;

— B (popme ayauodaiina.

Jig U1 ¢ HapyIIeHUEeM CiryXa:

— B Ie4YaTHOU (opMme;

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jiist v ¢ HapylIeHueM ONOPHO-ABUTATENILHOTO arnapara (He MeHee JIByX BHUJIOB):

— B Ie4aTHOHU (opme;

— B (pOpMeE 3IEKTPOHHOTO TIOKYMEHTA;

— B (opme ayauodaiina.

Bo Bpems caMoOCTOATENbHOW MOATOTOBKH OOy4aroliyecss HHBAIUABI W JIHIA C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbs OOECIIeUeHbl JOCTYNOM K ceTH MHTepHerT.

5.2. MaTepuajJibHO-TeXHHYECKOE OCHAIIlEeHUEe KA0MHETOB

OcHaileHue OTBe4aeT oOCOOBIM 00pa30BaTENbHBIM MOTPEOHOCTSM  00YyYaromMXcs
WHBAJIUAOB M JHIl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0pOBbsi. KaOWHETHI OCHAIEHBI
o0opy/noBaHMEM U Y4YEOHBIMH MeECTaMH C TEXHUYECKMMM CpeICTBaMH OOyudeHus s
00y4aromuxcsl ¢ pa3IMYHBIMUA BUJIAMU OTPAHUYEHHH 30POBbSI:

1. nns oGyyaronuxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI 110 3pEHUIO:

— HaJMyue CIEeNUalbHOro 00OpYIOBaHMS - MOPTATUBHBIN Aucmiell bpaiiis, KoTopsii
03BYUMBAET BCE JACHCTBUSI MOJIb30BATENsI, 00ECIIeYnBaeT KOMPOPTHYIO pabOTy Ha KOMIIbIOTEPE U
JIOCTYNHOCTh HH(popMmarmu. [lucnieil coueraeT B cebe HOBEHIINE TEXHOIOTUH, CaMyl0 YAOOHYIO
JUIs  TOJb30BaTeNs KIABUATypy, OSPrOHOMHUYHOE pACIOJIOKEHHWE OpraHOB  YIpPAaBIICHUS,
noaxirouenne USB kabemem.

— TPUCYTCTBHE THIOTOpPA, OKAa3bIBAIOIIETO OO0y4aroueMycss HEOOXOIHMMYIO MOMOIUIb:
o0ecrieyeHrne J0CTyna OO0YYarolerocs, SBISIOLIETOCS CIENbIM M HCIOJB3YIOIIEro cobaky-
MOBOJIBIPS, K 3/JaHUI0 00pa30BaTeNbHON OpraHu3alny.

2. Uit 00y4aIOMIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS MOCTYXY:

— nyOnrpoBaHHE 3BYKOBOHM CIpaBOYHOM MH(OpMalUKU O paclucaHUU Y4eOHBIX 3aHATHI
BU3YyaJbHOU (YCTaHOBKAa MOHUTOPOB C BO3MOKHOCTBIO TPAHCISLUU CYOTUTPOB (MOHUTOPHI, UX
pa3Mephl U KOJTMYECTBO OINPEIENIEHBl C YIETOM Pa3MepoB MOMELICHHUS);

— obecreyeHNeHa [1eKalMMI3BYKOBBIMUCPEACTBAMUBOCTIPOU3BEACHUSIMH(POPMALIHH;

3. st 0oOydarommMxcsi, HWMEIOIIWX HapyIIeHUs OIOPHO-JBHTaTeIbHOTO arapara,
MaTepHaIbHO-TEXHUUECKUEYCIOBUA00ECIIEYNBAIOTBO3MOKHOCTHOECIIPEMATCTBEHHOT OI0CTYIIa



oOydaromuxcsi B yueOHbIE TIOMEUICHHS, CTOJIOBBIC, TYaJeTHbIE W JPYrHe MOMEIICHUs
o0pa3oBaTebHON OpraHU3aIlNK, a TAK)KE UX MPEObIBAHUS B YKa3aHHBIX ITOMEIICHUSX
— HAJIMYHME MAHAYCOB, MOPYYHEH, PACHIMPEHHBIX JBEPHBIX MPOEMOB, IMHUPOKHUX JHU(PTOB
CO 3BYKOBBIM CHUTHAQJIOM, CBETOBOM HaBUTAIlWH, TUIATGOPMBI I MOAbeMa MHBATUIHBIX KOJSICOK;
JIOKaJIbHOT'O TIOHM)KEHUS CTOEK-0aphepoB /10 BHICOTHI He Oonee 0,8M;
— HaJIMYME CIICIHAIIBHBIX KPecell U APYTUX MPUCITOCOOIECHUH,
— HAJIMYMUE CAHUTAPHON KOMHATBI, 000PYI0BAaHHOH aAanTUPOBAHHONW MEOEIBIO.
5.3. KOHTPO.Ib U OLlEHKA Pe3yJIbTATOB OCBOEHHUS M CUHILIHHBI
VYkazaHHbIe B pazjiene mporpammbl (JOPMBI M METOJIBI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB
OoOy4YeHHs] TIPOBOJAATCS C YyYETOM BO3MOXKHOCTH OOYYalOIIMXCS WHBAIMAOB M JIUI C
OTPaHUYEHHBIMUA BO3MOXHOCTSMHU 30pOBbs. [IpemocTaBisieTcss BO3MOXKHOCTH BbIOOpa (Hopmbl
oTBeTa (YCTHO, MMChbMEHHO Ha Oymare, MUCbMEHHO HAa KOMIBIOTEPE) MPHU CIa4e MPOMEKYTOTHOU
aTTECTaIlUU C YYETOM MHAUBUIYaTbHBIX OCOOCHHOCTEH.
[Ipu mpoBeACHWM TPOMEKYTOUHOM aTTECTAIlMU OOYYArOIIUMHUCA MPEIOCTABISICTCS
YBEJIMUEHHOE BPEMS Ha MOATOTOBKY K OTBETY.



