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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 NESATEIBHOCTH | DJICKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa,
MPUMEHUTEIHHO K | TEXHOJIOTUYECKOM W  COUMAIbHOM  HANpaBJICHHOCTH, | BAJICHTHOCTbD, AIEKTPOOTPHUIATENLHOCTb, CTEMeHb
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 JAelCTBUAMM:

a) 0a3oBble JIOTHUYECKHUE NeCTBUS:

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

yueOHBbIMHU

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

- ONpEAENATh LEIN NEATeNbHOCTH, 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 TpPU PEHICHUH
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 (YIJIEBOIBI, 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, JJEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,  AJNEKTPOJIMTUYECKAs  JUCCOLMAIMS,
OKHCITUTENb, BOCCTAaHOBHUTEIb, CKOPOCTh XHUMHUYECKOU

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

- YMETb BBIIBJIATH  XapaKTEpHbIE

B3aMMOCBSI3b ~ W3YYEHHBIX  TOHSTHI,

MMPpU3HAKH u
IPUMCHATH




- BBUBJIATH  NPUYMHHO-CICJCTBCHHBIC  CBA3H U
AKTyaJIu3nupoBaTh 3aJady, BbIABUI'aTb THUIIOTC3y €€
pElIeHNs, HAaXOIUTh apryMeHTbl [UIsl JOKa3aTelIbCTBA
CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA 3aJaqun
pe3yJIbTaThl, KPUTHUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBHUAX,

- 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 IO3HABATENbHON U
COLIMAJIBHOM ITPAKTHUKE

COOTBETCTBYIOIIME IOHSATHS NPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX
IPEBPALICHUM; BBIABIATh B3aMMOCBA3b XUMHYECKHX
3HAHUU C TOHATHAMU M IPEICTABICHUAMM JPYTUX
€CTECTBCHHOHAYUYHBIX IIPEMETOB;

- yYMETb HCIIOIb30BATh HAUMEHOBAaHUS XMMHYECKUX
COCIUHEHUI MEXIYHAPOIHOIO COI03a TECOPETHYECKOH U
NPUKJIAJHOM XMMHMM W TPUBHUAIBHBIC  HA3BAHMS
BO)KHEHIIMX BEUIECTB (ITUJICH, AalETWIEH, TIJHUIEPHH,
denon, dopmanbaerua, yKCycHas KHCIOTa, TJIMIWH,
yrapHblii Tra3, YIVIEKUCIBIA ra3, aMMMAaK, ralleHas
U3BECTb, HErallleHasi U3BECTb, MUTHEBASL CO/A U JIPYTHX),
COCTaBJIATh (POPMYJIBI HEOPIraHUYECKUX U OPraHMYECKHX
BEIECTB, YPAaBHEHUS XHMUYECKUX PEAKLUIl, 0OBACHATH
UX CMBICJI; TNOATBEPKAATh XapaKTEPHbIE XHMHUYECKUE

CBOMCTBaA BCIICCTB COOTBCTCTBYIOIMMHA
OKCIIEPUMEHTAMH U 3alUCAMHM YPABHEHMH XUMHYECKHX
peakuuii;

- YMEThb YCTaHABJIMBATh MPUHAMICKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U OPraHMYECKUX  BEIIECTB K
ONpPEACNICHHBIM KJaccaM U TpynnaM COEIUHEHHM,
XapakTepU30BaTb MX COCTAB U Ba)XKHEHIINE CBOMCTBA;
OTIPENIEATh BUAbl XMUMHYECKUX CBsi3el (KOBaJICHTHas,
WOHHAas, MeTaJlInJyecKas, BOJIOPO/IHAs), THUIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(PUIIUPOBATH
XMMHYECKHE PEaAKLINH;

- copMupoBaTh TPEACTABJICHHUS: O MaTepUATHLHOM
€IUHCTBE MHUPa, 3aKOHOMEPHOCTSIX M I103HABAEMOCTH
SABJICHUWA TIPUPOJABI, O MECTE€ M 3HAYCHUU XHMHUU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOJId B 0OeCTeueHUU
YCTOMYMBOIO pa3BUTHSl YEJIIOBEYECTBA: B PEIICHUU
MpoOJieM SKOJOTHYECKOW, HYHEPreTHUeCKOd U MUIIeBOU
0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, CO3IaHUHA HOBBIX
MAaTEepHUaJIOB, HOBBIX  MCTOYHUKOB  OJHEPIUH, B




o0ecleyeHnn pPaluOHAIbHOIO IPHUPOJIONONIB30BaHMs, B
(hopMUPOBaHHHM MHPOBO33PEHHUS H OOIIEH KYyJIBTYpPbI
YeJIOBEeKa, a TaKkKe OSKOJOTMYECKM OO0OCHOBAHHOIO
OTHOIICHHSI K CBOEMY 3I0POBBIO U IPHPOJTHON CPEIE;

- BIQJETh CHCTEMOW XMMHUYECKMX 3HaHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraromne MIOHATHUS
(JTOTIOTHUTENIBHO K CHUCTEME TIOHITHI 0a30BOTO YPOBHS) -
M30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSHHE aToma,
ruOpuau3aysi aTOMHBIX OpOMTanel, XUMUYEcKasi CBS3b
("C " m ", KpaTHBIC CBSI3U), MOJIIPHAsT KOHLICHTpPAIIHS,
CTpyKTypHast  Qgopmyna, u3oMepus (CTpyKTypHas,
reOMETpUYECKas (uMc-TpaHc-uzoMepus), THUIIBI
XUMHUYECKMX  peakuuil (roMo- U TIeTeporeHHbIE,
oOparuMble M HEOOpaTUMBbIE), PacTBOpPbHl (MCTUHHBIE,
JMCIIEPCHBIE CHCTEMBI), KpPUCTAJUIOTUIPATHI, CTEHEHb
JMICCOIIMALINY,  DJIEKTPOJIM3, KPEKUHT, PUPOPMHUHT);
TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33pPEHUYECKHE
3HaHUS, JISKAIIME B OCHOBE NMOHUMAHUS MPUYNHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, COBPEMEHHBIC
NpPEACTaBICHUs O CTPOCHHUU BELIECTBA HA AaTOMHOM,
MOJIEKYJSIPHOM W HAQJMOJIEKYJISIPHOM  YPOBHSIX;
NpPEACTAaBICHNUS O MEXaHU3MaX XUMHUECKUX peaKIHid,
TEPMOJIMHAMHYECKIX M KHHETHYECKHX 3aKOHOMEPHOCTSIX
UX  TPOTEKaHWs, O  XUMHYECKOM  paBHOBECHH,
JIMCTIEPCHBIX CHUCTEMax, ()aKTOJOTHYECKUE CBEICHUS O
CBOWCTBaX, cCOCTaBe, IIOJyYeHMH U  0€30MacHOM
WCTIOJb30BAHUM  BAXKHEHIINX  HEOPraHWYECKUX |
OpPraHMYeCKHUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITETPHOCTH YeJIOBEKa; OOIMMX HAYYHBIX TMPHHIIATIAX
XMMHUYECKOTO IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA
CepHOW KHUCIIOTHI, aMMHaKa, METaHOoJa, NepepadOTKU
HeDTH);

- YMETh TMPOBOJNTH PACUYETHI IO XUMUIECKAM (POPMYIIaM
U YpaBHEHUSIM XUMHUUYECKUX PEaKIMH C MCIOJIb30BaHUEM




(bu3nuecKux BeJIUYUH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTepU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacyeThl MO HAXOKICHHUIO
XUMHAYECKOH (OPMYNBI BEIIECTBA; pPACUETHl MAacChl
(oObemMa, KoOJMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUH,
€CITM OJIHO W3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa
C ONIpEAeIeHHOM MacCOBOM J0JIell PacTBOPEHHOIO
BEIIECTBA WJIM JaHO B U30BITKE (MMEET NPHUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJMM BBIXOJAA
NPOAYKTa pEakIHH; pacyeTbl TemIoBoro 3ddexra
peakiuii, 00beMHBIX OTHOIICHUI T'a30B;

- yYMETh BBISIBJIATH  XapaKTepHbIC MpPHU3HAKA U
B3aMMOCBSI3b ~ W3YUEHHBIX  MOHSATHH,  MPUMEHSTH
COOTBETCTBYIOIINE TOHSTHS TPU OMHCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB U MX
NPEBPAIICHHU;, BBISBIATh B3aMMOCBS3h XUMHYECKHX
3HAHUW C TIOHATUSMU M TPEACTABICHUSAMH JIPYTHX
NpeaMETOB Juis 0ojiee OCO3HAHHOTO ITOHWMAaHHS U
OOBSICHEHUS] CYITHOCTH MaTepUAIbHOTO €IMHCTBA MUPA;
UCTIONb30BAaTh CUCTEMHBIE XHUMHYECKHE 3HaHWs s
OOBSICHEHUSI W TPOTHO3MPOBAHUS SBICHUH, WMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

-yMETh  WCIOJNB30BaTh HAUMCHOBAHHS  XUMHYCCKHX
COEMHEHUI MEXAYHApOJIHOTO COI03a TEOPETHUECKON U
MIPUKJIAIHON XUMHUU W TPUBUAIBHBIC HA3BAHUS BEIIECTB,
OTHOCSIIIMXCS K HM3yYEHHBIM KJIaccaM OpPraHMYeCKHX W
HEOPTaHUYECKUX COCIMHEHUIA, WCTIOJIH30BAaTh
XUMHYECKYI0 CHMBOJUKY [UIsl COCTaBIIeHUs (HOpMyI
HEOPTaHUYECKUX BEIIIECTB, MOJICKYJISIPHBIX "
CTPYKTYPHBIX (pa3BepHYTHIX, COKpAIIEHHBIX u
CKeJIETHBIX ) (hOpMYJT OPraHMYECKUX BEUIECTB; COCTABIATh
YpaBHEHUS XHMHYECKUX PEaKIUi M PacKpbIBaTh HX
CYIIHOCTB: OKHCITHTEIBHO-BOCCTAHOBHTEIBHBIX PEaKIIHA
MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOrO OajaHca 3TUX




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 CBOWCTBA
BEILIECTB  COOTBETCTBYIOIIUMM  3KCIEPUMEHTaAMH U
3alUCsMU YPaBHEHUN XUMHYECKUX PEAKIIM;

- yMmMeThb KiaccupumMpoBaTh  HEOpraHWUYECKHE U
OpraHMYECKHE BEIIeCTBA M XUMHUYECKHE PpEeaKIuu,
CaMOCTOSITCIIbHO BBIOMPATh OCHOBAaHUS W KPUTCPUU IS
KJIaCCU(UKALMU HM3y4aeMbIX XHUMHUYECKHUX OOBEKTOB;
XapakTepU30BaTb COCTAB M BAKHEWIINE CBOMCTBA
BEILECTB, MPUHAMJIEKAIINX K ONPEIEICHHBIM KJlaccaM U
rpynmnaM COEJUHEHHH (MpOoCThle BEIIECTBA, OKCH/IBI,
TUAPOKCHUBI, COJH; YIJIEBOJAOPOJBI, MPOCThie 3(HPHI,
CIUPTHI, (CHOJBI, aIbJICTHABI, KETOHBI, KapOOHOBBIE
KHUCJIOTBI, CIIOKHBIE 3(UPBI, KUPBI, YIIEBOJAbI, aMHHBI,
AMUHOKHCIIOTHI, O€JIKM); TPUMEHSATh 3HAHUSI O COCTaBE U
CBOMCTBAaxX BELIECTB ISl AKCHEPHUMEHTAIbHON 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 U TpPYIIl aTOMOB B MOJIEKYJlax; a TaKXke OT
OCOOCHHOCTEH peanu3alil Pa3IUYHBIX MEXaHU3MOB
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

n.n

BO3MOXXHOCTH, HCHONB3yss mousatus "s", "p", "d-




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

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
JMaliore 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 MPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIEATENbHOCTh MHAMBUAYAJIbHO U B
Ipynne;

OsBnanenne YHHBEPCAJIbLHbIMH
NO03HABATEJIbHBIMU 1eHCTBUAMM:

B) padoTa ¢ unopmanmeii:

- BJaJeTh HaBBIKAMU TIONy4YeHHS WHGOpPMALUU U3
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENILHO
OCYHIECTBJISTh TOWCK, aHallM3, CUCTEMATU3alUI0 U
WHTEPIpETAINI0 HHPOPMAIIUU PA3IMYHBIX BUAOB U (HOpM
MIpEACTaBICHUS;

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

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaIIUY, €€ COOTBETCTBHE MPABOBBIM M MOPAIBHO-
ATUYECKUM HOpMaM;
- HUCHOJb30BaTh
KOMMYHHUKAITMOHHBIX

yueOHBIMHU

cpeactBa  MHPOPMALMOHHBIX U
TEXHOJIOTHI B peLeHn

- yMeThb IUIAHUPOBAaTb U BBINOJIHATH XHUMHUYECKUI
9KCIIEPUMEHT (IIPEBPALCHHS] OPraHUYECKUX BELECTB IpU
HarpeBaHUM, IIOJMyYEHUE OTHIEHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEaKUUU Ha  aJbACTUMBI,
Kpaxmajl, yKCyCHYIO KHCIIOTY; JieHaTypauusi OeJIKOB MpU
HarpeBaHUM, LIBETHbIE pEAKLUUU OEJIKOB; IPOBOJUTH
peaKkuu HMOHHOTO OOMEHa, OMpPEeNeNiATh Cpely BOJIHBIX
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 J1a0OpaTOPHBIM  OOOpPYIOBaHUEM;
IPEJCTaBIISITh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
(opme 3anmucK ypaBHEHUH COOTBETCTBYIOIIMX PEaKLUN U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

- yMeThb aHAIM3MPOBATH XUMHUYECKYI0 HWH(OpMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOYHUKOB (CPEACTB MacCOBOM
uHpopMaluy, ceTb IHTEepHeT U Apyrue);

- BJAJIETh OCHOBHBIMM METOJaMH HAy4yHOTO ITO3HaHUS
BEIIECTB W XUMHUYECKMX sBJIeHUl (HaOmoneHue,
H3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOAMTH PACUYEThl IO XUMUYECKUM (OpMysIaM
U ypaBHEHUSM XMMHUYECKHUX PEAKIHMH C MCIOJIb30BaHUEM
(Gu3NYEeCKUX BEIHYMH, XapaKTEpU3YIOLIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIE
yCIIOBUS) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJb30BAThH
CUCTEMHbIE XUMUYECKHE 3HAHUS JJISl IPUHATHUS pelIeHUI
B KOHKPETHBIX JXM3HEHHBIX CUTYyallUsAX, CBS3aHHBIX C
BELIECTBAMH U WX NPUMEHEHHEM,;




KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHHU3aI[MOHHBIX
3ajad ¢ CcoOmoJeHHeM TpeOOBaHMN  SPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, TMIHEHBI, PecypcocOepekeHH s,
NPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMALMOHHOMN
0€e30IaCHOCTH;

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

- yYMETh CaMOCTOSITEIbHO IIJIAHUPOBAaTh M TIPOBOAMTH
XUMHYECKUH OKCIIEPUMEHT (MOJIy4eHHE U HM3yueHUe
CBOWCTB HEOPraHWYECKHX W OPraHHYECKUX BEIIECTB,
KaQUCCTBCHHLBIC PCAKIMKU  YIJICBOAOPOAOB  PA3JIMYHBIX
KJIacCOB M KHCJIOPOACOJCPKAIIUX  OPraHHYECKHX
BCIICCTB, PCHICHUC OKCICPUMCHTAIIBHBIX 3aaa4 II0
pacro3HaBaHWIO HEOPraHMYECKMX W OPraHUYECKUX
BEIIECTB) C  COOJIOJIGHUEM TPaBWII  O€30MacHOTO
oOpamieHuss ¢  BEmECTBaMH H  JJADOPaTOPHBIM
obopynoBanueM, (GOpMYIUPOBATh IEJIU HCCICAOBAHMUS,

OPEeIOCTaBIsATh B  pa3lIuyHOM  (Qopme  pe3ynbTaThbl
SKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLICHUBATh  UX
JIOCTOBEPHOCT;

- yMETh OCYHIICCTBJISITh IICJICHANPABICHHBI TOUCK

XUMUYECKOH HWH(OpMAIMM B Pa3IMYHBIX HMCTOYHHKAX
(HayuHass M ydeOHO-HAy4Has JIUTEparypa, CpeJICTBa
MaccoBod wuH(popMmaIuu, cetb WHTEepHET u apyrue),
KPUTHYCCKH aHAITM3UPOBATH XUMHUUYECKYIO HH(OPMAIIHIO,
nepepabaTbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBIICHHOW yueOHOM! 3a/1aueii;

- BIIQJETh CHUCTEMOW 3HAHMI O METOAAaX HAy4YHOIO
[IO3HAHUs  SBJIICHUM  TPUPOABI, MCIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKaX W YMEHHUSIMH TNPHUMEHATH 3TH
3HaHHUSI  IIPU  OKCHEPUMEHTAIBHOM  HCCIIEIOBAHUU
BEIIECTB M IS OOBSICHEHUS XHWMHYECKHUX SBJICHUM,
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/IIO, CaMOCTOSATCIIBHOCTU H
CaMOOTIPE/IEIICHUIO;

-OBJIaJICHWE  HaBbIKAMH  y4eOHO-HCCIIeOBATEIbCKOM,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBJIaIleHl/le yHnBepcaanban KOMMyHHKaTHBHLIMI/I
JeHCTBUSAMM:

0) coBMecTHasl AeITeJbHOCTD.

- yMeTh IUTAHUPOBATh ¥ BBHIMOJHATh XUMHYECKHUI
SKCHEPUMEHT (TIPEBpAIEHUS] OPTaHUYECKUX BEUIECTB MPU
HarpeBaHWM, TMOJy4Ye€HHWE OTHICHa W HW3y4YEHHE €ro
CBOWMCTB, KaueCTBEHHbIE pEaKIUU Ha  aJIbJACTUJbI,
KpaxMaJjl, YKCYCHYIO KHCJIOTY; JAeHATypalus OCJIKOB MpH
HarpeBaHWHW, I[BETHbIC pEAKIMH OEIKOB; TMPOBOJIUTH
peakI MOHHOTO OOMEHa, OMpPENEeNsTh CPeay BOJHBIX




- IIOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOMN
Y UHJIUBUIyaJIbHOU PabOThI;

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

- KOOpJIMHUPOBATh M BBINOJHATH PadOTYy B YCJIOBHSX
peanbHOTO, BHUPTYAIBHOTO W KOMOMHHPOBAHHOI'O
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

peryJIiTUBHBIMH

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 MpHU OOpallleHUuu C
BellecTBAMM W J1a0OpaTopHBIM  000pyHIOBaHUEM;
IPEJCTaBIISITh PE3YJIbTaThl XUMUYECKOTO IKCIIEpUMEHTA B
(dhopMe 3anuCcH ypaBHEHUN COOTBETCTBYIONINX PEAKIIHA U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

-yMETh CaMOCTOSATEIBHO IUTAHUPOBATh W IPOBOJUTH
XUMHYECKUH OKCIEPUMEHT (MOJIy4eHHEe U H3yueHHUe
CBOWCTB HEOPTaHWYECKHX ¢ OPraHMYECKHX BEIIECTB,
KaueCTBEHHBIC PEAKUUU YIIEBOJAOPOJOB  Pa3IMUHBIX
KIIACCOB M KHUCJIOPOJICOJEPKAIMX  OPraHUYCeCKHX
BEIIECTB, pEIICHHE OSKCIEPUMEHTAIbHBIX 33734 [0
pacro3HaBaHWIO HEOPTaHWYECKHX W  OPraHUYeCKHX
BEIIECTB) C COOMIOJIEHHEM TMpaBwiI  0OE301acHOro
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  JKOJOTMYECKOW  KYJIBTYpBI, | COCTABISIONIEH €CTECTBEHHOHAyYHOM KapTUHBI MUDA,
Cpenbl, [IOHUMaHHe BIIMSTHUS COLIMATIBHO-DKOHOMHUYECKUX | POJIM  XMMUU B TIO3HAHMM SIBJICHMW TPUPOIBI, B
pecypcocOepeKeHutIo, MIPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIbHOM | (OPMHPOBAHMHM MBILUIEHUS U KYJIbTYPbl JHUYHOCTH, €€
OpUMEHATh ~ 3HaHUS 00 | cpelsl, OCO3HaHHE r7100a1bHOTO XapakTepa | GyHKIHMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW st
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 HAaBBIKAMU Y4e€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

MNpEaAIIpUHUMACMBIX

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

- YMETb IIPOTHO3UPOBATh, aHAJTU3UPOBATh U OLICHUBATH C
NO3ULUN HKOJOIMYECKOW Oe30MacCHOCTH IOCIIEACTBUS
OBITOBOI M TIPOM3BOJICTBEHHOM JIEATEIBHOCTH YeNIOBEKa,
CBSI3aHHOW C TepepaOOTKOM BeLIeCTB; HCIOIb30BATh
IIOJIyYEHHBIEC 3HAHUS JJIs IPUHATHS TPAMOTHBIX PEIICHUI
po0JeM B CUTyallUsX, CBA3aHHBIX C XUMUEH;

- YMETb OCO3HAaBaTh OINACHOCTH BO3JCUCTBUS HA KUBBIC
OpPraHM3MBbl ONPEIEICHHBIX BEIIECTB, IMOHUMAs 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 YKPEIUICHUIO
310POBbS HACEJICHUS, IIALIUEHTA U €70 OKPYXKECHUSA

- CHWDKEHME PaclpOCTPAHEHHOCTH KYPEHUS;

- YIy4lIEHUE Ka4yeCcTBA IUTAHMUS;

- yBeNM4eHUe PU3NIECKON aKTUBHOCTH;

- CMATYCHUE BIUSAHUA MOBPEXKICHHBIX IICUXOCOLMAIIBHBIX
(hakTOpOB U MOBBIIIEHUE KaYeCTBa KU3HH;

co0JII0/ICHNE HacelleHueM Mep JIMYHOM M 0OILIecTBEeHHON
TUTHEHB;

- CHIDKEHUE MTOTPeOICHUS aJIKOTOJIs;

npodusakTuka ynorpeOiaeHusi HAPKOTHKOB

[IK 1.2 OO0ecreyuBars

0€30MacHyI0 OKPYKarOIIyIO
cpeny

IIpOBOAUTDH
HacCCJICHUC

CAHUTAPHO-TUTUCHUYCCKOC  IIPOCBCIICHUC

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

- MPOBOJUTCS CAaHUTAPHO-TUTMEHUYECKOE IPOCBEIIEHUE
HACeJIEHHUs TOCPEICTBOM pPacIpOCTPAHEHUS] 3HAHMM,
HEOOXOMUMBIX i (HOPMHUPOBAHHS 370POBOTO OOpasza
YKU3HU, BKJIIOYas 3J0POBOE NMUTAHUE 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  CPEJICTB MAacCOBOM  HMH(OpMaIu,
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
"NuTepHet", ne4aTHOW MPOAYKIUH (IIAMITOK, OYKJIETOB,
IUIaKaTOB U JIPYroil), COLMaIbHON peKIaMbl, a TAKKE PU
IIPOBEJICHUM  MEPOIPHUATHM B OpPraHHW30BaHHBIX
KOJIJIEKTMBAX, MHAMBUYAIbHBIX KOHCYJIbTALIUN IPAXKAAH.




2. CTPYKTYPA Y COJAEPXKAHUE YUEBHOM JUCHUILINHBI

2.1. O0beM QMCHUILIMHBI U BUAbI Y4eOHOI padoThI

Buj yueOHoit padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCHUILINHBI 152

B TOM 4YHcCJI€:

OcHoBHoOE cojiepKaHue 102
BT. U.:

TEOPETUYECKOE 00YUCHHE 42
[PaKTUYECKUE 3aHATUS 42
B T.4. KOHTPOJIbHEIE PaOOTHI 10
1a00paTOPHBIE 3aHATHS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 42
MPUKJIAJTHOT0 MO1YJIA)

BT. 4..

TEeOopeTu4ecKoe o0ydyeHue 8
MPAKTUYECKHUE 3aHSITUS 22
1a00paTOPHBIE 3aHATHS 12

IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8




2.2. TemaTn4yecKkMid IJIAH U COAEPKAHME TUCHUILTUHBI

Koapl KoMmnereHnni
M JIHYHOCTHBIX

pe3yJbTaToB,
HaumenoBanue Conep:xanue yuedOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIBHO- O0bem B | GopMupOBaHHIO
pa3iesioB U TeM OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHU e 3aHATHUS, IPUKJIAJIHOI MOAYJb | 4acax KOTOPBIX
crnoco0cTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
OcHOBHOE coJiepKaHue 102
Paszgen 1. OcCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOE cojiep:KaHHe 6 OK 01
CTpoeHue aToMOB Teopernyeckoe o0yuenue 4 JIP7
XAMAHCCKAX CoBpeMeHHass MOJEelb  CTPOCHHS aToMa. OJCKTPOHHAas KOHQUIypalus aToMma.
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 4
JIOHOPHO-aKIEeNTopHbIi). MoHHast cBs3b. Mertamanueckas cBsi3b. BojmopoaHas CBS3b.
MeXMOJIEKYIISIPHBIE B3aUMOJCHCTBUS.
N30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, THOpUAM3alUs aTOMHBIX
opOuTaeil.
IIpakTH4eckue 3aHATHSA 2
Pemenne mnpakTHUeCKUX 3aJaHUN Ha COCTaBJIEHHME HIIEKTPOHHO-Tpauueckux (opmMyin
9JIeMEeHTOB 1—4 1epruoaoB.
Pemienune 3aiannii Ha MCIOJIB30BAHUE XMUMUYECKOW CHUMBOJIMKM U HA3BAHUU COECIUHEHUU
[0 HOMEHKJIAType MEKIyHapOJHOTO COK03a TEOPETUYECKOM M TNPUKIAJAHON XUMHUU U 2
TPUBHAIBHBIX HA3BaHUH JJII COCTABICHUS XUMHUYECKHMX (OpMYynT JIBYXaTOMHBIX
coequHEeHUN (OKCHUIOB, Cynb(UIOB, TUAPUIOB U T.I.) U JAPYTUX HEOPraHUYECKHUX
COEJMHEHUH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe coJepkaHue 2 OK 01
[lepronnueckuii 3aK0OH Teopernyeckoe oGydeHne OK 02
n radmaua JI.1. IIpakTH4eckue 3aHATHSA 2 AP 7




Meuneneena

[lepuoanueckas cucrema xumuueckux smemMeHToB .M. Menaeneea. @uU3nyecKuii CMbICT
ITepuoauueckoro 3akona J[.JM. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUU
C MOJIO)KEHUEM XMMHUYECKOro aneMeHTa B [lepuoanueckoit cucreme. MupoBo33peHUecKoe
u HayuyHoe 3Hauenue Ilepuomuueckoro 3akona J[[.M. MengeneeBa. Ilpornoszer JI.W.
MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

PemieHne mnpakTMKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha XapaKTepU3aLMI0
XUMUYECKUX  DJIEMEHTOB «Meramnmuyeckue  / ~ HEMETAJUIMYECKHE  CBOWCTBA,
3JEKTPOOTPULATENBHOCTh W CPOJACTBO K JJIEKTPOHY XHMMHYECKUX JJIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHUEM M TOJIO)KEHUEM B MEPUOJUYECKON CHCTEME
xumudecknx snemMeHToB /.. MeneneeBay.

Paznen 2. Xumunuyeckue peakuuu

12

Tema 2.1.Tumsl
XUMUYECKUX PEaKIuid

OcHoBHOE CoacpiKaHue

Teopernueckoe o0yueHue

Knaccudukanus v TUOB XUMUYECKUX PEAKIMA C yd4acTHEM HEOPraHUYEeCKHX BEIIECTB.
KonuyectBennbie oTHOIIEHUS B XUMHUH. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XUMUU U
pacueTsl MO YpaBHEHHUSM XHMHUYECKUX peakuuid. Moiab Kak eJuHHUIla KOJUYeCTBa
BenlecTBa. MouispHas Macca. 3aKOHbl COXPAaHEHHUS MacCchl U SHEPruu. 3aKOoH ABOTIajpo.
Monsipabiii 00beM razoB. OTHOCUTENbHAS TIOTHOCTD Ta30B.

Peakiiuu xomrmuiekcooOpa3oBaHMsl C Y4acTHEM HEOPTaHMUYECKHX BEHIECTB (HAa MpUMeEpe
TUIPOKCOKOMILJIEKCOB IIMHKA W aTIOMUHUS).

HpaKanecm[e 3aHATHSA

CocraBineHue YpaBHEHUH pEaKkLUi COEOUHEHUs, DA3JIOKEHUs, 3aMeIleHus, OOMeHa.
YpaBHEHUS peakiyii ropeHusi, HOHHOT0 0OMEHa, OKUCIIEHUS-BOCCTAHOBIICHUS.

Pacuer KkOIMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEUIECTB M IPOJYKTOB PEAKIIHH.
Pacdyer KONMUYECTBEHHBIX XapaKTEPUCTUK NPOLYKTa PEAKLUU COEAMHEHHUS, €CIU OJHO U3
BEIIECTB JIaHO B M30OBITKE W/WIM COAEPKHUT mMpuMecH. Pacuer MaccoBoi MM 00BEMHOMN
JIOJIM BBIXOJAa NPOAYKTA pEaKLUUU COEAMHEHHS OT TEOPETHMYECKH BO3MOXKHOro. Pacuer
00BEMHBIX OTHOIIECHUN ra3oB. Pacuer macchl (00b€M, KOJIMYECTBO BEILIECTBA) MPOAYKTA
peaxkuy, eCIM OJJHO U3 BEILECTB J1aHO B BUJE PACTBOPA C ONPEIECIEHHON MacCOBOM 10yl
PACTBOPEHHOI'O BEILECTBA.

ypaBHCHI/ISI OKHCJICHUA-BOCCTAaHOBJICHM . CremneHb OKHCJICHHUA. OKHCIUTEIb u
BOCCTaAHOBHUTCIIb. OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE p€aKkuuu B mnpupoae,
MMPONU3BOJACTBCHHBIX MPOHCCCAX W KUBHCACATCIBHOCTH OPraHU3MOB. OKHCIUTEIIBHO-

OK 01
JIP 7




BOCCTAHOBUTEIBHBIN MOTEeHIMAN cpenbl. COoCTaBiICHHWE M YpaBHUBAHUE OKHUCIHTEIIBHO-
BOCCTAHOBUTCJIbHBIX peaKHHﬁ METOAOM BHGKTpOHHOI‘O 6aHcha. TI/IHI/I‘IHBIG
HEOPTraHWYECKHE OKHCIUTEIN W BOCCTAHOBHUTEIH. DJIEKTPOJIU3 PAacCTBOPOB U PaCILUIABOB
coJeit.

Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
OneKTponnTHIEcKas | Teoperuueckoe 0GyuemHue 2 JIP7
JUCCOLMAIUS M MOHHBIN =
oOMe Teopust snexTponutuyeckoi aucconuanuu. Peaknuum noHHoro oOmena. CocTaBieHue
peaKHI/Iﬁ HMOHHOT'O OGMGHa IMyTEM COCTAaBJICHUSA HX IIOJIHBIX W COKPAIICHHBIX HWOHHBIX
ypaBHEHUH. 2
['unponu3 coneil. 3HayeHWe THAPOIU3a B OWUOJOTMYECKUX OOMEHHBIX MpOIEccax.
[TpuMmeHeHne ruIpoan3a B IPOMBIIIICHHOCTH.
JlabopaTropHble 3aHATHSI 2
JlaboparopHas paboTa «Peakuuu rupoan3an.
HccrnenoBanue cpenbl pacTBOPOB coyieid, OOpa3oBaHHBIX CHIBHBIMH W CIIA0BIMU 5
MPOTOJIUTAMH, U UX PEaKIUil ¢ pacTBOpaMu IIENO4YH U kapOonara Harpus. CocTaBieHUe
pEAKLHI THIPOIN3A COJICH.
KonTposbHasi padora 1 |CtpoeHue BeniecTBa U XUMHUYECKHUE PEAKIUH. 2
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 24
Tema 3.1. OcHoBHOE coaepKaHue 6 OK 01
Knaccudukarus, Teopernyeckoe oGyueHue 2 OK 02
HOMEHKJIaTypa 1 I > B JIP 7, JIP 10
peamMeT HEOPTaHNYCCKOU XUMHH. 3aUMOCBA3b HCOPTraHNYCCKUX BCIIICCTB.
cTpocHue Knaccudukanus neoprannmueckux BemiecTB. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE
HEOPTAHHACCIHX KJIaCChl CJIOXHBIX BEUIECTB (OKCH[BI, THAPOKCUABI, KUCIOTHI, conu). HomeHkmarypa u
petects Ha3BaHME HEOPraHMYECKUX BEIIECTB MCXONIS W3 HX XUMHYECKOH (OPMYINbI WK
COCTaBJICHUE XUMHUYECKON (POPMYJIBI UCXOMAS W3 Ha3BaHUsS BEIIECTBA MO MEXKIYHAPOIHOMN
WM TPUBUAIBHON HOMEHKIIATYpe. 5
MexmonekynspHble  B3aumojaeiicTBus. Kpucramioruaparsl. ArperaTHble  COCTOSHUS
BemiecTBa. Kpucramnndeckne u amopdHbie BeliecTBa. THIBI KPUCTALIMYECKUX PEIIETOK
(aToMHast, MOJIEKyJIsIpHAsi, MOHHAs, METaJUTMYecKas). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB
BEIIIECTBA OT THUIA KPUCTALIIMYECKON pereTKu. [[puaiHbpl MHOTOOOpa3usl BEIIECTB.
COBpeMeHHBIe OpeACTaBJICHUA O CTPOCHHUU TBEPABIX, JXKUAKUX U Fa3006p33HBIX BCIIICCTB.
Kunkue kpucTamibl.
IIpakTHyeckne 3aHATHA 4




Pemenue 3ama4y Ha pacueT MaccOBOM JOJU (MAacChl) XUMHUUECKOTO AJIeMEHTa (COCTMHECHMS)
B MOJIEKYJIE€ (CMECH).

Penrenne mnpakTHYeCKMX 3aJaHU MO KiAacCH(UKAIWU, HOMEHKIATYpE M XHUMHYECKHM
dbopMyaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (HA3bIBaTh M COCTABIISTH

(bopMyIbl XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAUIEAKHOCTb K KJIacCy). 4

HcTouHnkn XuMu4deckoi HHPOpMaLuu (HayyHast 1 y4eOHO-Hay4Has JIUTEpaTypa, CpecTBa

maccoBoi MHpopmaiuu, cetb HTepHeT u apyrue). Ilouck nHdopmanum no HazBaHUsM,

UICHTUPHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.
Tema 3.2. dusuxo- OcHoBHOe coaep:xaHue 12 OK 01
XUMHYECKHE CBOMCTBA TeopeTnueckoe o0yuenne 6 OK 02
HEOPTAIHCECKHX Mertamnel. OOmue ¢pusndeckue U XMMUYECKHe CBOMCTBA MeTayuloB. CriocoObl MOTy4eHusl. P
BeHIeCTs 3HayeHWe METAlJIOB W HEMETAJUIOB B INPUPOAE U JKU3HEAEATEIBHOCTH YelOBeKa MU 5

opranu3mMoB. Koppo3usi MeTamnoB: BHJbI KOPpPO3UH, CHOCOOBI 3alllUThl METAJUIOB OT

KOPPO3HHU.

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HeMETalJIOB. TUIIHMYHbIE

cBoiictea metauioB IY— YII rpynn. Knmaccudukamuss m HOMEHKIATypa COEAMHEHUI 2

HemeTaioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,

THJIPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX 2

BEIIECTB, BOJOPOJHBIX COEMHEHHH, BBICIINX OKCHUJIOB U THAPOKCH/IOB.

IIpakTH4eckne 3aHATHA 4

CocraBieHHe YpaBHEHMM XHMHUYECKHUX pEAaKIMM C y4yacTHEM HPOCTBIX U CIOXKHBIX

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

HEOpPraHMYECKUX KHCIOT, OCHOBAaHUN U aM@pOTEpPHBIX TUAPOKCHUAOB, HEOPraHUYECKHUX 4

CoJIeH, XapaKTEPU3YIOLIUX X CBONCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA CBOMCTBA U MOJIyYE€HUE

HEOPraHUYECKUX BEILECTB.

JlabopaTtopHble 3aHATHSA 2

JlaGopaTtopHast pabota «CBOMCTBAa METAIIIOB U HEMETAIIIOBY.

HccnenoBanne (pU3NYECKHMX M XUMHUYECKHX CBOWCTB METAJIOB U HeMeTaioB. PerieHue 5

SKCIIEPUMEHTANBHBIX 3aJlad 10 CBOWCTBaM XHMHUYECKUM CBOMCTBAM METaJIOB U

HEMETAJIJIOB, 10 PAaCMO3HABAHMIO U MOJIYYEHHUIO COEANHEHNI METAJIJIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOe coaep:xaHue 4 OK 01




[IpousBoacTBO
HEOPTraHUYECKHUX
BEIIEeCTB. 3HAUYCHHE U
PUMEHEHUE B OBITY U Ha
MIPOU3BOJICTBE

Teoperuyeckoe o0yueHue

OO1mmue npeacTaBiIeHus O MPOMBIIUIEHHBIX CII0CO0aX MOTYYSHHS XUMHUYECKHUX BEIIECTB (Ha
nprUMepe IPOU3BOJICTBA AaMMHAKa, CEPHOM KHCIIOTHI).

Yepnas u nieTHast MeTautyprus. [IpakTHueckoe mpuMeHEeHNE 3IEKTPOIN3a TS OTYIEeHHS
mICJIOYHBIX, IMMICIIOYHO3CMCIBHBIX MCTAJIOB MW aAJIOMUHHA. CTexlI0O ¥ CUJIMKaTHas
HPOMBIIUICHHOCTb.

[Tpobrema 0TX010B M TOOOYHBIX TPOITYKTOB.

IIpakTnyeckue 3aHATHS

Pemrenne IMPAKTUKO-OPHUECHTUPOBAHHBIX 3aﬂaHHI>'I 0 poJ HGOpFaHHHGCKOﬁ XUMHHU B
Pa3BUTHU MCAUIHWHBI, CO3JaHHU HOBLIX MAaTCpPHUAJIOB (B CTPOUTCIILCTBC U ApP. OTPACIIAX
HpOMLIH_IJ'IeHHOCTI/I), HOBBIX HCTOYHHUKOB OHCPIun (aJ'IbTepHaTI/IBHLIC HNCTOYHUKHN BHCpFI/II/I) B
PCIICHUN HpO6JICM 3KOJIO]"I/I‘{CCKOI71, SHCPFGTHQCCKOﬁ u HHH.[CBOﬁ 0€e30MacHOCTH.

KonTposbHnas padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB.

OK 02
JP 7

Paznea 4.

CTpOCHI/Ie H CBOMCTBA OPraunveCKux BEIIECTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

OcHoBHOE CoacpKaHue

TeopeaneCKoe oﬁyqelme

ITpenmer oprannyeckoil XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.
XHMMHYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPHUM XHUMHYECKOIO CTPOCHMSI OPraHM4YEeCKHX
coenuHeHuii A.M. bytnepoBa. VYriepoaHblii CKeIeT OpraHUYecKOH  MOJIEKYJIbI.
MosekymsipHble U CTPYKTYpHbIE (pa3BepHYThIE, COKpAILCHHbIE) XUMUYECKHE (OPMYIIbL.
3aBUCHMOCTh CBOICTB BEIIECTB OT XHUMHYECKOIO CTpPOEHHUsi MouieKkyid. M3omepus u
U30MepHl (CTPYKTYpHas, reoMeTpuueckas (Iuc-Tpanc-usoMepus). KpaTHoCTh XUMHUYECKOMH
CBSI3H.

[Tonstue o ¢ynxuuonaneHoi rpynme. IlpuHIMOBL KIacCUPUKALMU OPraHUYECKUX
COGI[I/IHeHI/II\/’I. MC)KIIYHapOI[HaSI HOMCHKIJIaTypa U MPUHIUIIEI HOMCHKJIATYPBI OPTaHUYCCKUX
COCIMHECHUI.

IIpakTHyeckne 3aHATHA

Homenkmnatypa oOpraHM4ecKMX COEAMHEHHUH OTHAEIbHBIX KIACCOB  (HACBILEHHBIE,
HEHACBIILICHHbIE U apOMaTHUYECKUE YTIIEBOAOPO/bI, CIUPTHI, (PEHOIBI, aJbJAErU/Ibl, KETOHHI,
KapOOHOBBIE KUCTIOTHI U Jp.) CocTaBleHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOpPMYIT
OpPraHMYECKUX  BEIIECTB  OTACIBHBIX  KJIACCOB, MCIOJB3ysd MX  Ha3BaHUA IO
CHUCTEeMAaTU4YeCKOl HOMeHKJaType. Pacuersl mnpocreiimeit ¢opmynasl opraHu4ecKon

OK 01
JIP 10




MOJIEKYJIbI, UCXOJI U3 AJIEMEHTHOTr0 cocTana (B %).

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

OcHOBHOe coiep:kaHue

14

TeopeaneCRoe oﬁyqe}me

10

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHHM  OTAENbHBIX  KJIACCOB
(ocobenHoCcTH KiIacCU(pUKAIIMU U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJOTUYECKHH ST U
obmas Qopmyna; u3omepusi; GU3NUYECKUE CBOWCTBA; XMMHUYECKHUE CBOWMCTBA; CIOCOOBI
TTOJTYYCHHUS )

— IpeJieNbHbIE YIIIEBOJOPObl. 'opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOUHUKOB TeIlIa
B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBa HPUPOJHBIX YIJIEBOAOPOAOB, HAXOXJIECHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeMpeJeNbHbIE M apoMaTUuYecKHe yriaeBoaopoiabl. [lommmepusanus >STUlIeHA Kak
OCHOBHOE HAampaBleHHE €ro HCHOoJIb30BaHUSA. [opeHue amneTwieHa KaK HCTOYHHK
BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIIOB;

— KHUCIJIOPOJICOJepKAIIE COCTUHEHUS (CIIUPThI U MPOCThie 3PUpPHI, PEHOIIBI, AJIbJETUABI U
KETOHBI, KapOOHOBBIE KHCIOTbI M UX Ipou3BojHbIe). [IpakTuyeckoe npUMEHEHUE
STWJIEHIJIMKOJS, TauuepuHa, ¢eHona. Ilpumenenue ¢dopmanpiaeruaa, aneTaabAeruia,
YKCYCHOM KHUCJIOTHl. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT. Morolue cBOWCTBa
MBLJIA;

— a30TCO/IepIKAIINE COSTUHEHUS (AMUHBI U aMUHOKHCIIOTHI, OCIIKH).

Knaccudpukanus #u 0COOEHHOCTHM OpraHMYECKUX peakiui. PeaklMoOHHBIE LIEHTPHI.
Panukansl. IlepBoHadanbHble NOHITHS O THIIAX M MEXaHU3MaX OPraHUYECKUX PEAKIIUM.

HpaKaneCKue 3aHATHSA

Pemenue nenoyex npeBpaleHnii Ha TEHETUYECKYIO CBA3b MEK/Y KJIAaCCaMHU OpPraHUYECKHUX
COEIMHEHUH C COCTaBJICHHEM HA3BAHWM OPraHMYECKUX COCAMHEHUM IO TPUBHAIBHOM WIH
MEXIYHAPOJAHOU CHUCTEMAaTUYECKOM HOMEHKIarype. PemeHue pacyeTHbIX 3agad IIo
YPaBHEHUSIM PEaKIMI C y9aCTHEM OPTaHMYECKUX BEIIECTB.

JlaboparopHble 3aHATHUS

JlaGopatopHas pabota «llodydyeHue 3TuneHa 1 n3yuyeHHe ero CBOMCTB.

[Tonyuenue »STWieHa W3 3TaHONAa B Ja0OpaTopuM M H3y4YeHHE €ro (U3MYECKUX U
XUMHUYECKHX CBOWMCTB. COCTaBIEHHE PEAKIMI MPUCOECAVMHEHMSI U OKHUCIEHMSI HA NpUMEpE
JTHIIeHA. PeleHre pacueTHbIX 3aJad ¢ MUCIOJIb30BaHUEM IUIOTHOCTH Ta30B 110 BOAOPOAY U

BO3/IYXY.

OK 01
OK 02
JP 7

Tema 4.3.

OcHoBHOe coaep:kaHue

OK 01




OpraHuyeckue BelecTBa
B JKHU3HEJICITCIHHOCTU
JeoBeKa.
IIpownsBoacTBO U
MIPUMEHEHHUE
OpPTraHUYECKUX BEIIECTB
B MPOMBIIIJIEHHOCTH

Teoperuyeckoe o0yueHue

buoopranunueckue coeaunenus. I[IpumeHenne u Ouosoruyeckass poiib  YIJIEBOJIOB.
OxucneHne yriaeBoI0B — HCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. O0OnacTu MpUMEHEHUS
amuHOKuCIOT. [IpeBpamenuss GenkoB NUIIM B opraHusme. buonormyeckue (QyHKIUU
6enkoB. buonornuyeckue QyHKIUM XKUpOB. Poib OpraHMYeckol XMMUM B PEUICHUU
po0JIeM TUIIEBOM 0€30MMacHOCTH.

HyxneunoBble KkucnoTbl: coctaB U crpoeHue. CtpoeHue HykieoTuaoB. Cocras
HykiaenHOBBIX kucioT (JIHK, PHK). Ponb HyKJI€MHOBBIX KHCIOT B XKHU3HEIEATCIbHOCTH
OpraHU3MOB.

[Tpon3BOACTBO OpPraHMYECKUX BELIECTB: MPOU3BOJACTBO METaHOJIA, NepepadboTka HedTu.
[TonuaTHIIEH KaK KPYIMHOTOHHAKHBIM MPOAYKT XMMHYECKOro npou3BojacTea. [IpuMeHnenue
sruneHa. [Ipou3BoacTBo U IpUMEHEHNE KaydyKa U PE3UHBL.

CuHTeTMYEeCKME U MCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, cBoicTBa. IIpakTmueckoe
UCIIOJIb30BaHUE BOJIOKOH. CHHTETHYECKHE IUIEHKU: M3OJALMS Ul IPOBOJOB, MEMOpPaHBI
JUISL OIIPECHEHHUS BOJIbl, 3aIUTHBIC IJIEHKHU JJI1 aBTOMOOMWIIEH, IUIACThIpU, XUPYypPrUUECKUe
noBsA3KU. HoOBbIE TEXHOIOTMHM  NadbHEHIIETO  COBEPIICHCTBOBAHUSA  IOJIMMEPHBIX
MaTepHaIOB.

Ponp opraHnyeckoil XMMUM B peIIEHUH HpoOIeM 3SHEpreTHdeckoi Oe30MacHOCTH, B
pPa3BUTUM MEIULMHBI, CO3JAHUMM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHHUKOB JHEPIUU
(a7pTepHATUBHBIE UCTOYHUKU YHEPTUN).

IIpakTH4eckne 3aHATHA

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN IO COCTABJICHUIO XMMHUUECKHUX PEaKIIHM,
OTpaKAIOIIHUX XUMUYECKYIO AKTUBHOCTb OPraHUYECKHUX COSIUHEHHUN B Pa3IMUHBIX Cpelax
(mpupOoHBIX, OMOJOTUYECKUX, TEXHOT€HHBIX ).

KonTposbnas padora 3

CtpyKTypa 1 CBOICTBa OPraHUYECKHX BELIECTB.

OK 02
JP 7

Pa3pea 5.

Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XHUMHYECKHX
peakuuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUIECKUX
peakuuii

OcHoBHOE coepKaHue

Teopernueckoe o0yueHue

Xumuyeckue peaknuu. Krnaccuduxamms XUMHUECKHUX peakiuil: mo (a3oBOMY COCTaBy
(roMOreHHbIE M TEeTepPOreHHbIE), MO HUCIOJIb30BAaHUIO KaTaqu3aTopa (KaTaIUTHUYECKUE U
HEKATATUTUYECKHE).

CKOpOCTh peakiMy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOBI PearupyrOIIUX
BEIIECTB, KOHIIEHTPAIIMN Pearupyroniix BelecTB, Temneparypsl (npasuio Bant-T'odda),

OK 01
OK 02
JIP 10




TJIOMIAM PEAKIIMOHHON IMOBEPXHOCTH, HAJIMYWS Karajausatopa. Ponb karamm3aTopoB B
MPUPOJIE ¥ MPOMBIIILIEHHOM IPOU3BOJICTBE.

OHeprusi aKTUBAIlMU. AKTHBUPOBaHHBIM KoMmiuiekc. Karamuzaropel u katanus. Poub
KaTaJIu3aTOPOB B MIPUPOJIE U MPOMBIIILIEHHOM ITPOU3BOICTBE.

JlabopaTtopHble 3aHATHSA

M3yueHre 3aBUCHMOCTHA CKOPOCTH XUMHUYECKOHW pEaKkIui OT KOHIICHTPAIUN PEarupyrOIuxX
BEIIECTB U TEMIIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabGoparopnas pabora «OrmpeneneHne 3aBUCHMOCTH CKOPOCTH pPEAaKUUU  OT
KOHIIEHTPAIIUU Pearnpyronx BemecTBy. VcciaepoBannue 3aBUCUMOCTH CKOPOCTH PEaKIIUN
OT KoHIeHTpauuu. OnpeeneHne KOHCTAHTbI CKOPOCTH PeaKINK rpapuuecKuM METOIOM.

2. Jlaboparopnas pabora «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIMH  OT
Temreparypbi». MccieoBanue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT TeMIeparypbl. Pacuer
SHEPTUH AKTHBAIMH PEAKIUH.

Penrenne npakTHKO-OPUCHTUPOBAHHBIX 3aJaHUN Ha aHadu3 (AaKTOpOB, BIUSIOMIMX Ha
W3MCHEHUE CKOPOCTH XUMHYCCKON PEaKIIHH.

Tema 5.2.
TepmoanHaMuueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX
peakuuii. PaBHoBecue
XAMHYECKUX PEaKU

OcHoBHOE CoICpPKaHuE

Teopernueckoe o0yueHue

Knaccupukanuss XUMHUYECKUX peakiuii: Mo TemioBoMy 3(ddekry (9K30TepMUYecKue,
HHJIOTEPMHYECKHE), IO oOpaTuMocTu (oOpaTtumble U HeoOpaTuMble). TemoBbie 3PQeKThI
XUMHUECKHX  peaknuil. TepMoxumuueckue ypaBHeHUS. OOpaTUMOCTh  pEaKIMi.
XUMHUECKOE PAaBHOBECHE U €ro CMEIIEHHE MOoJ JeHCTBUEM pa3IUYHBbIX (hakToOpoB
(KOHIIEHTpaKs pPEeareHTOB WM MPOAYKTOB pEaKIWH, HaBliCHWE, TeMIepaTrypa) Uis
CO3/IaHUS ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX MPOIIECCOB.

[TonsiTre 06 sHTaNBNUU U SHTponuU. DHeprusa [ 'nub0ca. 3akoH 'ecca u ciaencTBUs U3 HETO.
Posib cMelieHns: paBHOBECHS B TEXHOJOTMUYECKUX Mpolieccax.

HpaKanecm[e 3aHATHUSA

[Mpunuun Jle Illarenve. BnusiHue pa3nuuHbIX (aKTOpPOB Ha HM3MEHEHHE pPaBHOBECHUS
XUMUYECKHUX PEAKLIUU.

3aKOH JEHCTBYIONIMX MacC U KOHCTaHTa XUMUYECKOI0 paBHOBECHs. PacueTsl paBHOBECHBIX
KOHLIGHTpAllUi pearupyromux BEUIECTB U IPOAYKTOB peakuuii. Pacuersl TermioBoro
s dexra peakum.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha NpuMeHeHue npuHnuna Jle-Illarense
JUIS. HaxOKJICHHsI HAIPaBJICHUS CMEIIECHHsS PABHOBECUS XMMHMYECKOW PEaKUUU U aHAJIN3
(bakTOpOB, BIUSIONINX HA CMENEHHE XMMUYECKOT0 paBHOBECHSI.

OK 01
OK 02
JIP 10




JlabopaTtopHble 3aHATHSA

JlaboparopHass pabota «l3ydyeHue BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

HccnenoBanue BIMSHUS WM3MEHEHUS KOHILIGHTPALMM BEHIECTB, PEAKIUU Cpeabl U 2

TEMIEpaTypbl Ha CMEIIEHHE XHUMHUYEecKoro paBHoBecusa. CpaBHEHHE MOJYyYEHHBIX

pPE3yNbTATOB C TEOPETHUECKU MPOTrHO3MpYyeMbIMU Ha ocHoBe nmpuHiuna Jle lllarense.
KontpoabHasi padora 4 [ CKOPOCTh XMMUYECKON pEaKIIMU U XUMUYECKOE PaBHOBECHE. 2
Pasznea 6. JlucnepcHble CHCTEMBI 10
Tema 6.1. [lucniepcusie | OcHOBHOE copep:KaHue 4 OK 01
CHUCTEMBI B (PaKTOPBI UX Teopernueckoe 00yueHme 2 OK 02
YCTOHYMBOCTHU OK 07

Hucnepcubie cucteMbl. Komonaneie cucteMbl. ICTHHHBIE PaCTBOPBI. P 10

PactBopenue kak ¢usuko-xumuueckuil mnpouecc. PactBopbl. CrnocoObl NpUrOTOBIECHUS

pactBopoB. PacTBopuMocTh. MaccoBas m0is pacTBopeHHOro BemiectBa. IIpenenpHO

JIOTTyCTUMbIE KOHIIEHTPAIIMU U UX MCIOJb30BaHUE B OLICHKE YKOJIOTHYECKON 0€30MacHOCTH. 2

Knaccudukanus aucnepcHblx cucteM mo coctaBy. CTpoeHue u (pakTopbl yCTONYUBOCTH

JUCTIEPCHBIX CUCTeM. Pacro3HaBaHWe HMCTUHHBIX PACTBOPOB, KOJUIOMJIHBIX PacTBOPOB U

rpyboaucnepcHbix cucreM. CtpoeHue Muleiisl. PaccenBanue cBera mpu MPOXOKICHUH

CBETOBOTI'O ITyYKa 4epe3 ONTUICCKH HeOHOPOaHYI0 cpeny (dddexra Tunmans).

IIpakTH4eckue 3aHATHSA 2

Pelenue 3a1ay Ha IPUTOTOBIIEHHE PACTBOPOB.

Pemienne mpakTUKO-OPHEHTHPOBAHHBIX PACUYECTHBIX 3aJaHUl Ha JUCTIEPCHBIE CHUCTEMBI,

UCIIONIb3yeMble B OBITOBOM M MPOW3BOJACTBEHHOW [EATEIHHOCTH 4YENIOBEKa, C TMO3HMIINN 2

HKOJIOTUYECKON O€30MacHOCTU TOCJIEICTBUM U TPAMOTHBIX PEIICHUN MPoOJIeM, CBI3aHHBIX

C XUMHEM.
Tema 6.2. OCHOBHOE COepKAHUE 4 OK 01
HNccnenoBanue cBOUCTB JIaGopaTopHbIe 3aHATHS 4 OK 02
AUCHEPCHBIX CUCTEM MM | JlaGopaTtopHas padoTa «IIpuroToBIeHne pacTBOPOBY. JIP 7, JIP 10
UX UICHTH()HKAIHH [IpuroroBneHue pacTBOPOB 3aJaHHON (MOJISIPHOHM) KOHIEHTpamuu (C TPAKTUKO- 2

OPHUEHTHPOBAHHBIMHU BOIIPOCAMH ), OTIPEIETICHUE CPEJIbI BOJHBIX PaCTBOPOB.

JlaboparopHas paboTa «lccrnenoBanue TUCTIEPCHBIX CUCTEM).

[IpuroroBineHne M M3y4eHHE CBOWCTB JIHMCIIEPCHBIX CHUCTEM pPa3HBIX BHUJOB: CYCIEH3HH, 5

AMYJIbCUM, KOJUIOMJHOTO pacTBopa. CpaBHEHHE CBOWCTB HCTUHHBIX U KOJUJIOMIHBIX

PacTBOPOB, BBISIBIICHHE OCHOBHBIX Pa3IMIUil MEXITY HUMHU.
KontpoJabnas padora S | /lucriepcHbIE CHCTEMBI. 2




Paznea 7. KadecTBeHHbIe peakiu 00HAPYKeHHS] HEOPTaHNYEeCKNX M OPTraHMYeCKHUX BellecTB
Tema 7.1. O6Hapyxenue | OCHOBHOe coep:KaHue OK 01
HCOPraHWICCKUX IIpakTHyeckue 3aHATHS OK 02
KaTHOHOB 1 aHHOHOB KavecTBEHHBIE XMMHUYECKUE PEAKIIUM, XAPAKTEPHBIE IS OOHAPYKEHUS HEOPraHUYECKHX OK 04

BellecTB (KaTMOHOB U aHHUOHOB). CocTaBiieHHWE YpaBHEHMH peakiuil OOHapyKeHUs JIP 11

KaTHOHOB [-VI rpynn 1 aHHOHOB, B T.4. B MOJICKYJISIPHOM U HOHHOU (opMax.

Peakuun oOHapyXeHHsS HEOPraHMYECKUX BEIIECTB B PEabHBIX OOBEKTaX OKpYKaroLIeil

CpeJbl.

JlabopaTropHble 3aHATHUS

OO6nHapyxeHne HeopraHmdeckux BemiecTB (kaTuoHoB [-VI rpynm wnu aHUOHOB) ¢

MCIIOJIb30BaHNEM Ka4eCTBEHHbBIX aHAJTUTHUUECKUX PEaKLIUM.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JIabopaTtopHasi pabota « AHATUTUYECKHE peaKuu KaTuoHOB [-VI rpymmy.

[IpoBeneHue KavyeCTBEHHBIX PEAKIHMA, HCHOJB3YyEeMBIX JIi OOHApyKEHUS KaTHOHOB I

rpynnsl (Kanus, HaTpus, MarHusi, ammoHus), Il rpynnel Ha npumepe 6apus, Il rpynmner —

cBuHUa, [V rpynnsl — amomunud, V rpynnsl — xenesa (II u III), VI rpynnsl — Hukens.

Onucanne HaOMIOaeMBbIX SBIICHUI U COCTABIEHUE XUMUYECKUX PEAKIUH.

2. JJaboparopHas pabota « AHATUTHYECKUE PEAKIIUA AaHUOHOBY.

[IpoBeneHNe KayeCTBEHHBIX pEAKIUN, HWCHOIB3YEMBIX Ui OOHApYKEHHs aHUOHOB:

kapOonata, ¢ocdara, cynbdara, cynbpumga, HUTpara, xjuopuaa u ap. Onucanue

HaOJI0/TAEMBIX SIBJICHUM U COCTABICHHE XUMUYECKUX PEAKITHIA.
Tema 7.2. OOnapyxenue |OcHoBHOE cogep:KaHue OK 01
OPraHUYEeCKHUX BEIIECTB TpakTHYecKHe 3aHATHS OK 02
OTICTILHBIX KIACCOB € KauecTBeHHBIE XMMHYECKHE pEaKLWU, XapaKTepHble Ui OOHApYKEHHS OTAENbHBIX OK 04
HCITOJIb30BAaHNEM JIP 7

Ka4CCTBCHHBIX peaKLII/Iﬁ

KJIACCOB OPraHMYECKUX COEJMHEHUH: (EHONOB, ajbJerujoB, KpaxMmaya, YKCYCHOIl
KHCJIOTBI, aMHHOKHCIIOT U JIp.

Jenatypanus 6enKoB PU HarpeBaHHUM, LIBETHbIE PEaKIIMU OEITIKOB.

CocTaBieHHe KauyeCTBEHHBIX peakUuid OOHAapy>KEHUS OpraHMYeCKHX COEIMHEHUMN
OTJIEJIbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA

OO6HapykeHne OpraHnYeCcKUX COeAMHEHNUN OTJENbHBIX KJIACCOB.
JlaGopatopHasi paboTa Ha BEIOOD:
1. JlTaGoparopnas pabora «KauecTBeHHBIC pEaKIIMU Ha OTICIbHBIC KIACChl OPTaHHMYECKUX




BEIIICCTBY.

[IpoBeneHne KayeCTBEHHBIX PEAKIMU, UCHOJIB3YEMBIX IS OOHAPYKEHHS OPTaHUYECKHX
BEIICCTB Pa3IMYHBIX KJIACCOB: (DEHOJIOB, AJIBJCTUAOB, Kpaxmala, YKCYCHOW KHCIIOTHI,
aMHHOKHUCIIOT, OenkoB W ap. Omnucanwe HaOMIONAaeMbIX SBJICHUH M COCTaBIICHHE
XUMHYECKHX PEAKIUi U/WUITH CXEM.

2. JlaGopatopHasi pabora «KadecTBeHHBIN aHaNW3 OPraHUYECKUX COCAMHCHHH TIO0
(YHKIIMOHAIBHBIM TPYIIIIAM.

HpOBeHGHI/Ie Ka4YC€CTBCHHbIX peaKL{Hﬁ, HCIIOJIB3YCMbBIX JIA PACIIO3HABAHUA OPraHUYCCKHUX
BEIIECTB OTICIBHBIX KJIACCOB IO ()YHKIIMOHAIBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIIOT U
KapOOHOBBIX KHUCJIOT, CHOUPTOB U (DEHONOB, ampAeTUIOB W KeTOHOB. OmmcaHue
HaOJIF01aeMBIX SIBIICHUI U COCTABIICHHE XMMUYCCKUX PEAKIUI U/UIIHA CXEM.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE (CONePKAHUE TPUKJIATHOTO MOIYJIs1) 42
Paznen 8. Xumusi B ObITY H NIPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHOBHOe coep:KaHue 6 OK 02
OK 04
Xumnst B ObITY U IpakTHYeCKHe 3aHSATHSI 6
MPOU3BOJICTBEHHON = = = OK 07
Dkonornyeckas 0€30IMacHOCTh MOCIEACTBUI OBITOBOW M MPOU3BOACTBEHHON JESITEIHLHOCTH
JIeATEBHOCTH YeJIOBEKA . N IIK1.1
YeloBeKa, CBsi3aHHAs C TepepaboTKOM BElIECTB; MOUCK M aHaIM3 XUMHYECKOU 4 JIP 10
uH(pOpMAIlMM W3 PA3IMYHBIX HCTOYHWKOB (HaydyHas W y4eOHO-Hay4yHas JIMTEparypa,
CpeaCcTBa MaccoBoi uH(popMalu, cets HTepHeT u apyrue).
Keiicol (c yuetoM Oyaymieit npodeccuoHaIbHON 1eATeNbHOCTH) Ha aHAINU3 UH(OpMaluu o
MIPOU3BOJICTBEHHON AESITENFHOCTH YeNIOBEKa, CBSI3aHHOM ¢ MepepaboTKON M MOJyueHHEM
BEIIIECTB, a TAK)KE C IKOJIOTUYECKON 0€30TIaCHOCTHIO.
3ammra Keiica: I[lpencraBieHuwe pe3ynbTaTOB pEIICHUS KEWCOB (BBICTYIUICHHE C 2
MIPE3CHTAINECH )
nea 9. JieJOBaHHe U XUMHYeCKHii aHAIN3 00beKTOB 01 bl
Paznen 9. UccienoBanue ec aHaJu3 00beKTOB Onocde 36
Tema 9.1. OcHOBBI OcHOBHOE colepKaHue 8 OK 01
1a00paTOPHOI MPAaKTUKU JIaGopaTopHbIe 3aHsTHSI 2 OK 04
B IPO(eCCHOHATBHBIX = K 1.2
ABODATOPISX JlaboparopHas paboTa «OCHOBBI JIAOOPATOPHON MPAKTUKIY. P 10
b
paTop JlaGopaTopHasi mocyna U XUMHUYEeCKHe peakTuBbl. OCHOBHBIC J1abOpaTOpPHBIE OIEpaluy. 2
JlaboparopHoe obopynoBaHue. TexHrKa 06€30MaCHOCTU U TMpaBuiia padoThl (TOBEACHUS) B
n1abopaTopuH.
IpakTHyeckue 3aHATHS 6
BeIToTHEHNE THUITOBBIX PacdeToOB IO TEMATHKE dKCIIEpUMEHTa (BBIXOJ] MPOYKTa PEaKIlnH, 6




Macca HaBECKH, 00beM PacCTBOPUTEIISA).

OO0paboTKka JaHHBIX, aHAIM3 W OLEHKAa HX JIOCTOBEPHOCTH (BBIYHMCICHHE CPEIHETO
3HAYCHHS HKCIIEPUMEHTAIIBHBIX JaHHBIX, IIOTPELIHOCTH).

[IpencraBienue pe3ysiabTaTOB HSKCIEPHUMEHTa B PAa3Nu4HON ¢opme (Tabnuma, rpaduk,
OTYET, JOKJIaJ, TPE3CHTAIHS).

Tema 9.2. Xumuueckuit
aHaJn3 Mpo0 BOJIBI

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccudukanus mpob BobI IO BUAY U HA3HAYCHUIO, HCXOS M3 €€ XUMHUYECKOTO COCTaBa.
OpraHojenTUYecKue CBOMCTBA (3amax, MpO3payHOCTh, IIBETHOCTh, MYTHOCTBH) BOJIBI.
Kucnornoctes u menodnocts Boabl. pH cpeasl m meToasl ee omnpeneneHus. KecTKOCTb
BOJIbI U METO/BI €€ onpeneneHuss. CylnHoCTh METOa TATPOBAHMS.

Bunabl jkecTKOCTH BOJABI (BpeMEHHass M TOCTOsHHAs). JKecTKOCTh BOJIBI Kak INpUYWHA
BBITIAJICHUS OCAJIKOB HMJIM OOPa30BaHHS COJICOTIIOKCHHM, UMEIONIMX MECTO B OBITY W Ha
MIPOU3BOJCTBE.

CocraB colield, BBI3BIBAIOIIUX >KECTKOCTb BOJABL. XUMHYECKHE MPOIECCHI, YCTPAHSIONINE
JKECTKOCTh BOJbL. YPAaBHEHUS XHMHUYECKUX PEaKUUH, WLIFOCTPUPYIOLIUMX IPOLECCHI,
MPOUCXOJSIINE TPHU YCTPAHEHUH IKECTKOCTH. YCTPAHEHUE BPEMEHHOM KECTKOCTH
OBITOBBIMU U XUMHUYECKUMU criocobaMu. CriocoObl yeTpaHEHUs! HOCTOSIHHOM KECTKOCTH.

HpaKaneCRue 3aHATHSA

CriocoObl  BBIpa)KE€HUSI KOHIIEHTPALMU DPACTBOPOB: MaccoBas JAOJNsS PacTBOPEHHOTO
BEIIIECTBA, MOJISIpHAs U MOJISUIbHAsl KOHIEHTpauuu. TUTp pacTBopa. PerieHue mpakTUKo-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33aJaHMM Ha pacdyeT KOHLEHTPALMH 3arps3HSIOLINX
BEIIIECTB M UX CPABHEHUE C NPEEeIbHO JoNyCTUMbIMHU KoHIleHTpauusmu (IT1K).

JlabopaTropHble 3aHATHUS

HccnenoBanne XUMHUECKOTO cocTaBa Mpo0 BOIBI.

JlaGopatopHasi paboTa Ha BBIOOp:

1. JIaGopartopHas pabota «OuncTKa BOABI OT 3arpsI3HEHUII.

Hcnonb3oBaHue MeToJ0B (PUIBTPOBAHUS M aJCOpPOLMU A OTAEICHUS 3arps3HEHUIl B
uccieayeMoit mpode Boasl. BeIOOp MeTona OYMCTKY B 3aBUCMMOCTH OT BHJA 3arps3HEHUSI.
CpaBHeHne 3(h(eKTHUBHOCTH pa3IMYHBIX METOJOB OYMCTKHM BOJIBI B PA3HBIX YCIOBHSX (B
TabopaTopuu, B IOMAITHUX H TTOJIEBBIX YCIOBHSX ).

2. JJaboparopHas pabota «Omnpenenenue pH BoabI 1 €€ KUCIOTHOCTH.

Omnpenenenne pH cpeasl ¢ MOMONIBIO YHHBEPCATBHOTO HMHIMKaropa. lcmomp3oBanue
TUTPOBAHUS JUIsI ONpeJeNeHus] KUCIOTHOCTH. OnpeseneHne oO1eil KUCIOTHOCTH BOJIBI,

OK 01
OK 02
OK 07
IIK 1.2
JP 11




pacder CcBOOOMHON KHCIOTHOCTH. OrmpeneneHne oO0med W CBOOOJAHOW IIETOYHOCTH.
CocraBiieHHE YpaBHEHWH peakIuii, MPOTEKAIIMUX TMPH OMPEACIICHUU KUCIOTHOCTH/
IIEJIOYHOCTH MPOO BOJBI. Y CTAHOBJICHHE CIIOCOOOB MCIOJIB30BaHMS MCCIICIOBAHHBIX MPOO
BOJBI B ) KU3HCACATCIBbHOCTHU YCJIOBCKA, HA OCHOBEC HOJ'IyLIeHHbIX JAaHHBIX O COCTAaBC.

3. JlabopaTopHas paborta «OnpeneneHrue KECTKOCTH BOBI U CITIOCOOBI €€ YCTPaHEHUS».
CriocoObl  ycTpaHeHHUs BCEX BHJOB JKECTKOCTM B 3aBHCUMOCTH OT COCTaBa COJeH
JKECTKOCTU. PerieHue SKCIepUMEHTAIbHOM 3a/ladyd  Ha BBIABJICHHE BpPEMEHHOW U
HOCTOHHHOﬁ JKECTKOCTHU BOIHI. OI_ICHKa BepOHTHOCTI/I YCTpaHeHI/ISI BCEX BUAO0B )KECCTKOCTHU B
JIOMAITHUX YCJIOBHSIX.

Tema 9.3. Xumuueckuit
KOHTPOJIb KauecTBa
MPOYKTOB TUTAHUS

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqelme

KauecTBeHHBI XUMHUYECKHI COCTaB MPOAYKTOB UTaHUs. Bemiecrna,
danbcuguIUpyrOIKe TPOAYKTH ITUTAHUS, U BEIIECTBA, 3arPS3HIIONINE TPOTYKTHI
nutanud. Onpenenenye 3arpAa3HAIIUX XUMUYECKUX BEIIECTB B IPOYKTaX MUTaHUS,
ONPEEIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE MPOAYKTOB MUTAHUS.

IIpakTH4yeckue 3aHATHS

Opranuyeckue U HeOpraHMYeCKHe BEIIECTBA, BXOIAIIME B COCTAB MIPOJAYKTOB IIUTAHMUS.
Omnpenenenue cocraa 01t0/1 Ha COJEPKaHUE MAKPO U MUKPOAJIeMEHTOB. M3yueHue
IpeUIOKEHHBIX MTperoiaBaTesieM OIt0]1 Ha MpeIMeT XMMUYECKOTI0 COCTaBa, ONpeieieHne
JI0JIel OT CYTOUHOM HOPMBI MaKkpO ¥ MHUKPO3JIEMEHTOB B YKa3aHHOM OJIt0/1e.

Pemenue npakTMKO-OpMEHTUPOBAHHBIX 3a71a4 110 KYJIMHAPHOH TeMaTHKe pa3InyHbIX
THUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMHUYECKOT0O COCTaBa MPOAYKTOB MUTAHUSI.

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JlabopaTtopHas padora «OOHapyKeHIUE HUTPATOB B MPOYKTaX MUTAHHD.
HccnenoBanue maTepuanoB MOJIYKOIMYECTBEHHBIM METOIOM OIPEICIICHHS] HUTPATOB C
UCTIONIb30BaHUeEM qudeHnIaMuHa (KOPHETTOAbI OBOIIIEH, JINCThS U KOUYePhIXKKA KaIyCThI,
106! (PYKTOB). AHATIU3 YPOBHS 3arpsiI3HEHUS] HUTPATaMH 110 HHTEHCUBHOCTH
OKpAaIIMBaHUsA MPOJAYKTOB PEAKIIUH.

2. JJabopartopHnas pabota «VccaenoBaHue MpoyKTOB MTUTAHUS HA HAJTMYHUE YTIICBOIOBY.
HccnenoBanue MOJIOUHBIX IPOAYKTOB Ha HAJIMUKE Kpaxmana. MccnegoBanue npoyKToB
Ha HAJIMYUEC T'JIFOKO3BbI.

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

Tema 9.4. Xumuueckuit

OcHoBHOe coaep:kaHue

OK 01




aHaJn3 MpoO MOUBHI Teoperuueckoe o0yueHue 2 OK 02
Knaccudukanus nous mo BUy U Ha3HAYEHUIO, HCXO/IS U3 XMMHYECKOT'O COCTaBa. OK 04
Wnentudukanys mpoObl MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OIMCAaHUE BO3MOXKHOCTEH ee OK 07
MPUMEHEHHUS. IK 1.1
TpeOoBaHMsI K Ka4eCTBY NOYBHI PA3TUYHOTO HazHavueHus. OnucaHue ocoOeHHOCTEH JIP 10
MCIIOJIb30BaHUs IIOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YITYYIlIEHHsI Ka4yeCTBa MOYB B 2
3aBUCUMOCTH OT Ha3HAUYEHHUS.

O6uacTi UCTIOIB30BAHUS OPraHUYECKUX YI0OpEHUI B 3aBUCHMOCTH OT KaueCTBEHHOTO
cocraBa. OnucaHue OpraHu4ecKuX y100peHUI U X IPUMEHEHHUE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ PA3HOBHUJIHOCTH.
IIpakTHYeckune 3aHATHA 2
Ob6nactu Ha3HaueHUS (IPUMEHEHUs1) OYBBI, UCXOS U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOT'0 COCTaBa. AHaIM3 HOPMATUBHON JJOKYMEHTAIMH.
Pounb Heoprannmueckux BEIIeCTB B KAUECTBE MUHEPATbHBIX YAOOPEHUH, YIydIIUTENeH
MOYBBI. 2
CocTaB MUHEpaIbHBIX YA0OPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U
ee pa3HOBUIHOCTH. B3anMOCBsI3b cocTaBa yi0OpeHUN M UX BIUSHUS HA BETETATHBHBIC
CBOICTBA U TJIOJJOHOIICHHE PACTEHUM.
JlabopaTropHble 3aHATHUS 2
HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopatopHasi paboTa Ha BEIOOP:
1. JlaGoparopnas pabota «OOHapy>KeHHE HEOPTAHUUECKHUX MTPUMEce B TPoOax».
[TpuroroBnenre mpoObl  MOYBBI  JJS  HCCIEJOBAHUS  KHCIOTHOCTH/ILEIOYHOCTH,
HEOpraHM4YecKux 3arpsizHeHui. OOHapyKeHHE XJIOpUI- U CyJIb(aT-MOHOB B MPOOE MOYBBI.
CocraBneHnue ypaBHeHUH peakuuii oOHapyxeHus. CpaBHEHHE MOJTYUYEHHBIX MOKa3aTenei ¢
HOPMAaTUBHBIMH (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU. 2
2. JIaboparopHas pabota «Omnpenenenue pH BOJHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTU U
IEJTIOYHOCTH.
HccnenoBanne BOJIHBIX BBITSDKEK OOPA3llOB TOTOBBIX IMOYBEHHBIX cMecel (sl pasHbIX
TUNOB pacteHuit). Onpenenenne pH mouBbl ¢ HCMONb30BaHMEM HHAMKATOpPOB. OlieHKa
TUIIOB TIOYB B TMpPEJACTaBIEHHBIX oOOpa3uax (CUIbHOKUCHASA, KHCcTas, chlabokuciasi,
HEWUTpasbHasl, ET0YHAs).
Tema 9.5. OcHOBHOE cojiep:KaHHe 10 OK 01
HccnenoBanue 00bEKTOB Teopernyeckoe 06ydeHne 2 OK 02




ouocdepsl YueOHO-UCCIe0BATEIbCKUN TPOCKT B O0JIACTH HCCIICIOBAHUSA OOBEKTOB OHOCHEPHI. OK 04
O0630p TeM yueOHO-HMCCIIEOBATEIBCKAX IMPOEKTOB. AJTOPUTM BBIIIOJIHEHUS TPOEKTA. 2 OK 07
Onpenenenne mpoOIeMbl HcCIeAOBaHUSA. MeETOnbl IOWCKa, aHaau3a W 00pabOoTKH [IK 1.2
UH(OPMALIMU O IPOCKTE B PA3ITUYHBIX HCTOUHUKAX. JP 11
IIpakTHYyecKkue 3aHATHS 4
O6ocHOBaHNE aKTyaJbHOCTU BBIOpAaHHOM TeMbl. BrisBieHune mpoOsieMbl HCCIEAOBaHUSA. 5
Bri6op 00bekTOB 1 MeTONOB uccienoBanus. IloctaHoBka meneil M 3amad MCCIeOBaHUS.
Onpenenenue npoaykra wuccienoBanusi. OrmpeneieHHe 3TaloB M COCTaBJICHHE IJIaHA
UCCJIEJOBAHMSL. 2
3ammra npoexra: [IpencraBnenue pe3ynbTaToB BHIMOIHEHHS y4€OHO-HUCCIeI0BATEIbCKUX
MIPOEKTOB (BBICTYIUICHUE C MPE3CHTAIUEH ).
JlabopaTropHble 3aHATHUS 4
HccnenoBanue NpeioKEHHOTO OO0BEKTa Ha KUCIOTHOCTb, IIEIOYHOCTh, XMUMHUYECKUN
cocTaB  (3arpsi3HUTENIM, Makpo- U  MHUKpo3jeMeHThl). OO0paboTka pe3yiabTaToOB 4
uccienoBanus. OllEHKa KauecTBa HCCIEAYEMOT0 OO0OBEeKTa, HCXOIs U3 pPe3ylbTaToB
XUMHYECKOTO aHaJIH3a.
IIpoMeskyTouHasi aTTECTALUS MO AUCHUILINHE (IK3AMeH) 8

Bcero

152




3. YCJOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOU JUCIHTATLIAHBI

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

KaOuner xumuu

JUISL TACLUIUIMHAPHOM, MEXKIUCUUIUIMHAPHOW U MOJYJIbHOM MOATOTOBKH, MTPAKTUYECKUX 3AHATUNA U
y4eOHOH PAKTUKH

Koau4yecTBo mocagoynbIx MecT- 16

Kabuner ocHamien y4yeOHON MebOenpio, paboynMM MeECTOM MpenojaBaTelis, JOCKOW KIIACCHOM,
MHCTPYKTHBHO-HOPMATHBHOHM, y4eOHO-IPOrpaMMHOM, Yy4eOHO-METOIUYECKOH JTOKyMEHTalueH,
TEXHUYECKUMH CpEICTBaMU OOYyYEHHUS: MYJIbTHUMEIUHHAs yCTaHOBKA, HOYTOYK C JIHMIICH3MOHHBIM
MPOrpaMMHBIM oOecrieueHreM, ImKad IS XPaHCHHUS JIEKAPCTBEHHBIX CPEICTB, PEaKTHBOB,
XUMHYECKON TOCYbl, HAIJISIIHBIX MOCOOMH, 000pyAoBaHUs; MIKA] BBITSKHOW; CTON KadeabHBbIi
JUIS HarpeBaTelIbHBIX TPUOOPOB; Ceil(; pPAKOBHHBI; JUCTUIUIATOP;, BECHl AHAIUTHUYECKHE C
pazHoBecoM; Becbsl BCM ¢ pa3HOBecOM; TEpMOMETpP PTYTHBIM CTEKJISHHBIA J1a00paTOpPHBIL;
apeomMetp (HabOp); COUPTOMETP CTEKJISIHHBIN, OaHs BosHAs J1abopaTropHas, XUMUYECKas Mocy/a,
PEaKTUBBI, ITUTKA YJIEKTPHUUECKAst, MUKPOCKOI OMOIOTUYECKUH, KAIbKYISTOPBI.

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
COCTABUTEJIH rojt IK3.
1 | T'abpuensn, O. C. | Xumus: 10-if knacc: 6a30BblIif Mockaa : 30
ypoBeHsb : yuebnuk / O. C. [Ipoceenienue,

["abpuensn, U. I'. Octpoymos, C. | 2025
A. CnankoB. — 5-e u3f., cTep. —

128 c.
2 | I'abpuensn, O. C. | Xumust: 11-it kinacc: 6a30BbIi Mockaa : 30
ypoBeHb : yuebnuk / O. C. [Tpoceemienue,

I"a6puensu, U. I'. Octpoymos, C. | 2025
A. CnanxoB. — 5-e u3n., crep. —

127 c.
JlonoJIHNTEIbHAS JINTEpaTypa
1 | }O. A.JleGeneB, | Xumus : y4eOHUK Juid cpenHero | Mocksa : https://urait.
I'. H. dagees, podecCHOHATHHOTO W3narenscTBO ru/bcode/53
A. M. l'onyGes, obpazoBanusi/  HO. A. JleGenes, | FOpaiit, 2024 7876
B. H. lllanmosan ; | I'. H. ®axees, A. M. T'onyGes,
oI oomieii | B. H. IllartoBann; mox  oOmieit
pemakueit penakmueit I'. H. ®daneeBa. — 2-¢
I'. H. ®aneesa u3., nepepad. u gomn. — 431 c.
2 | YepnukoBa, H. | Xumust B moctynaom usnoxxenun | Cankt-IlerepOypr : | https://e.lan
IO. : yuebHoe mocobue ans crno / H. | Jlans, 2022 book.com/b
1O. YUepnukoBa. — 2-e u3f., cTEp. 00k/195532
—316.c.

3 |T'E. Pymwuruc, | Xumus 10 xmace, ydeOHHMK Uit | MockBa : 21



https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/195532

®. . ®enpaman | obmeoOpa3oBaTeIbHBIX [Tpoceemienue,
opranu3zaiuii, 6a3oBblii yposens / | 2017, — 224 c.
I'. E. Pyn3utuc, ®@. I'. ®enpaman.
— 3-e m3a.. — 224 c.

3.2.2. llepedyeHn pecypcoB HHGOPMAINMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT»

1. | https://postnauka.ru/themes/chemistry — nekiuu nmo xumun Ha caiite [ToctHayka.

2. | http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonyssipHbIi MPOEKT «IIeMEHTHI 00IbII0N Haykny» ((pr3nKa, XMMHUS, MaTEeMaTHKa,
aCTPOHOMHSA, HAyKHM O >XHU3HU, Hayku o 3emie). HoBocTW Hayku, KHUTH, Hay4dHO-
IMOMYJIAPHBIC CTATbU, JICKIIWHW, SHIIUKJIONICIHH.

3. | http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIONYJISIPHOTO XypHaja «XuMus U ku3Hby. XKypran nznaéres ¢ 1965 r.

4. | http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITass dNeKTpoHHas OubnamoTeka xumuyeckoro mnopraiga «Chemnet», comepxut
yueOHbIe U HHPOPMAIIMOHHBIE MaTEPHUAIIBI /IS ITKOJILHUKOB U YYUTEICH.

5. | http://gotourl.ru/4790 (http://webelements.com/)
HanéxHas cnpaBouynas uHDOpMamusS O XUMHYECKHX 3JIEMEHTaX M WX CBOWCTBax (Ha
AHTJIUNCKOM SI3BIKE).

6. | http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuil  caliT  oHIaiiH-0Opa3oBaHUS, COACPKUT  MHOTO  HHTEPECHBIX
O6pa30BaTeJII)HI)IX KYpCOB 1 BI/IILGOJIGKIII/Iﬁ JJI1 IIKOJIBHUKOB, CTYACHTOB U y‘-II/ITeJ'Ief/'I.

3.2.3 [lepeyeHb NPOrpaMMHOro odecrneyeHust
1. | MicrosoftWindows
2. | Ilaker npuknaaneix nporpamm MicrosoftOffice
3.2.4 llepeyeHb HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. | CupaBouHo-nipaBoBas cucrema KoHCynpTaHT mioc
2. | NadopmanmonHo-npaBoBoii mopran ['apanT.py



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 Mou);n;e/MI;awen Pe3yabTar 00y4yeHus OueHo4YHbIe MepONPUSITUS OK

| [OcHOBHOI MOTYJIb

1 [(Pa3nen 1. ®opMyJIHPOBATH
OcHoBBI 0a3oBble MOHATHS U
CTpoeHust 3aKOHBI XUMHH
BellecTBa

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

JIEKTPOOTPHULATENBHOCTH |(OKCUAOB, CYNIb(UIOB, THIPUIOB
U T.IL.).

1.2 |Ilepmognueckuii | XapaKkTepu3oBaTh [IpakTHKO-OPUEHTUPOBAHHBIE OK 01
3aKOH U TaONMUIla |XUMHUYECKHE SJIEMEHTHI B |TEOpETUYECKHEe 3a/1aHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

I0JIO)KEHUEM B areMeHTOoB: «Mertamnyeckue /
MEPUOJNYECKON CUCTEME |HEMETAJINYECKHE CBOMCTBA,
XUMHYECKHX DJIEMEHTOB  |3JIEKTPOOTPHULATEIBLHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U IOJIO)KECHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[. 1.
MenneneeBa.
2 |Pazpen 2. CocraBasite ypaBuenusi |KonrposibHasi padora
Xumuyeckue H CXEMbI XUMHYCCKHX «CTpoeHue BelecTsa u
peaxkuuu peakuuu XHMHYECKHE PeaKIIuN»




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK

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

OKHUCJIUTEIBHO- pasnoxeHusi, o0OMeHa U peakuui

BOCCTaHOBUTEJIbHbBIE C y4acTHeM KOMIUIEKCHBIX

peakuuu U peakluu coelMHEeHU! (Ha mpuMepe

KOMIUIEKCOOOpa3oBaHUs  |THAPOKCOKOMILJIEKCOB aJIFOMUHHUS

(1Ha mpumepe U 1IUHKA);

TUIPOKCOKOMITIIEKCOB — OKHUCJIUTEIBHO-

QIIOMUHUS U LIMHKA) C BOCCTAHOBUTEJIbHBIX PEAKILUH C

y4acTHEM HEOPraHUYECKUX |UCIOJIb30BaHUEM METOa

BEIIICCTB AJIEKTPOHHOTO OaJlaHCca;
— C y4acTheM KOMIUIEKCHBIX
coelMHEeHu! (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
AJIFOMHUHUS).
2. 3ajauu Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJYKTA PEaKIUU COCAMHECHHUS,
MacCOBO WM 00BEMHOW JOJH
BBIXO/Ia MPOJyKTa peakiuu
COEJIMHEHUS OT TEOPETHUUECKU
BO3MOXXHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEILECTB U MPOITYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEILIECTBA) MPOIYKTA
peaxkuu, eCiiu OJHO U3 BELECTB
JITaHO B BUJIE pacTBOpa C
OIIPEIEIEHHON MacCOBOU J10J1eN
PacTBOPEHHOI'O BELIECTBA.

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

y4aCTUEM HEOPraHUYECKHUX |KMCIOT, OCHOBAaHUM U COJIEH,
BELIECTB MOHHBIX peakUui TUAPOIN3a
COJIeH, yCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.
2. JJaboparopnas pabota
«Peakuuu rugponauzar.

3 |Pa3gen 3. HccnenoBarsb crpoenue u |KonrpoabHas padora
Ctpoenne u CBOliCTBa «CBOMCTBA HEOPraHUYECKHUX
CBOIICTBA HEOPraHN4eCKHuX BeLeCTB»

HEOPraHU4YeCKUX |BellecTB

BelIeCTB




Monyas / Pazgen
/ Tema

PesyabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars

HCOPraHNYCCKUC BCUICCTBA

B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «Homenkinarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (OPMYITBI UITN
COCTaBJICHUE XUMUYECKOM
(bOpMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEKTYHAPOIHOI
WJIY TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOMU
J10JTA (MacChl) XUMHYECKOTO
3JIEMEHTA (COeIUHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJIacCU(pUKaLUU, HOMEHKJIAType
U XUMHYECKUM (OopMyJiaM
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONpEAEIEHNE XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHIa XUMHUECKOMN
CBSI3M U TUIA KPUCTAJUIMYECKOM
PEIIETKH.

OK 01

3.2

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

YcraHaBiauBaTh
3aBUCUMOCTh (PU3HUKO-
XHUMUYECKHUX CBOWMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)Ke TUTIA
KPUCTAJTMYECKOM
perieTku

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

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHEM IPOCTHIX U CII0KHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAIJIOB
U aM(OTEpHBIX ITEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMI U aM(OTEpHBIX
THJIPOKCHUJIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOIICTBA U MOJIyYE€HUE
HEOpPraHMYECKUX BEIECTB.

4. JTaboparopHas paboTa
«CBOMCTBa METAJLIOB U
HEMETAIIJIOBY.

OK 01
OK 02




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
3.3 |[IpousBoacTBO O6ocHOBBIBaTh 3HaUeHUE U |[[paKTHKO-OpHEHTHPOBAHHBIC OK 01
HEOpPraHUYECKUX |[IPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BEILECTB. HEOPraHUYECKHUX BEIIECTB |XMMHUYECKUX PEAKIIU C
3HaueHue u B OBITOBOI 1 y4acTUEM HEOPraHUYECKUX
IIPUMEHEHUE B MIPOU3BOJCTBEHHOMN BEILECTB, UCIIOJIb3YEMBIX JUISl UX
OBITY U Ha NeSITeIbHOCTH YEJIOBEKA UX |MACHTHU(PHUKAINN U
IIPOU3BOJICTBE (U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB
CBOMCTBaMH [OJTy4YEHHUS.
4 |Pa3nen 4. HccaenoBars crpoerue u | KonTposasHas padora
Crpoenne n cBoiicTBa oprannveckux |«CTpoeHue H CBOlicTBa
CBONCTBA BeLeCTB OpraHnYecKuX BellecTB)
OpPraHu4ecKux
BeIIeCTB
4.1 |Knaccudukanus, |Kmaccudpunmponarsb 1. 3ananus Ha cocTaBlIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEILIECTBA B |HA3BAHUM OPTraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH IO TPUBUAIIBHOM
OpraHUYECKUX CTPOECHHEM WJIU MEXIYHapOIHOU
BEILIECTB CHUCTEMAaTUYECKON
HOMEHKJIATYypE.
2. 3agaHusi Ha COCTABJICHUE
MIOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.
3. 3ajauM Ha onpezeneHue
npocreiiel GopmMyIbl
OpraHNYeCKON MOJIEKYJIBI,
UCXOJs U3 DJIEMEHTHOI'O COCTaBa
(B %).
4.2 |CpoiicTBa YcranasnuBaTh 1. 3aganus Ha cocTaBIeHUE OK 01
OpraHUYECKUX 3aBUCUMOCTh (PU3HUKO- ypaBHEHUH XxuMHueckux peakuuii| OK 02
COEIMHEHUN XUMHYECKHUX CBOMCTB C Y4aCTHEM OPraHMYECKHUX

OpraHn4Y€CKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHSI.

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

3. PacuerHsble 3a1aun no
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
«[lonyuenue sTuneHa u
W3YyYECHHUE Er0 CBOMCTBY.

4.3 |Opranuueckue O6ocHOBBIBaTH 3HaUeHUE U |[[paKTHKO-OpUEHTHPOBAHHBIC OK 01
BEILIECTBA B MIPUMEHEHHE 3a/1aHUsl 10 COCTABJICHUIO OK 02
KU3ZHEJEATENIBHOC |OPraHUYECKUX BEUIECTB B |XMMHUYECKHUX PEAKIUIM C
TH YEJIOBEKa. OBITOBOM U Y4aCTHEM OPTaHUYECKUX
[Tpon3BOACTBO U |IIPOU3BOJICTBEHHOU BELIECTB, UCIIOJIb3YEMBIX I UX
MIPUMEHEHUE JeSITeIbHOCTH YEJIOBEKa UX |UACHTU(PHUKAIIMH B OBITY U
OpraHUYECKUX (U3NKO-XUMHYECKUMHU IPOMBIIIJIEHHOCTH.

BEILECTB B CBOMCTBaMHU
IPOMBIIIJIEHHOCTH

5 |Pa3zpea S. Hccaenosarb KonTposbnas padora
Kunerudeckue u [paBHOBecHe U CKOPOcTh |«CKOpPOCTh XMMHU4YECKOM
TepMOAMHAMMYEC | XUMHYECKUX PeaKuii peakuuu U XUMHYecKoe
KHe paBHOBeCHE»
3aKOHOMEPHOCTH
NPOTEeKAHUA
XHMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBath BausiHue 1. JlabopatopHas pabora Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTpAIuU BBIOOD: OK 02
IIPOTEKAHUS pearupyomux BemecTB U |— «OmnpeneneHye 3aBUCUMOCTH
XUMHYECKHUX TEMIEPaTypbl HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakuui XUMHYECKHUX PEAKINH KOHIEHTPALUU PEarupyroIIx

BELIECTBY;

— «OrnpeeneHne 3aBUCUMOCTH
CKOPOCTH pEaKlUy OT
TEMIIEPATYPBI».

2. [IpakTUKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3a/laHus Ha
aHayn3 (paKTOpOB, BIUSIOLIMX Ha
MU3MEHEHHE CKOPOCTH
XAMHUYECKOW PEaKIUH.

5.2 |Tepmogunamuuec |MccnemnoBarh BIUsSHUE 1. 3agauu Ha pacuersl TeroBsix | OK 01
Kue W3MEHEHHUs KOHIeHTpauuu |3¢dexToB xummuueckux peakuuii | OK 02
3aKOHOMEPHOCTH |BEILLECTB, PEAKLIUU CPEJIbl 1|1 ONPEIEIICHUE TUIIA PEAKIIUN
MPOTEKAHUS TEeMIEpaTypbl HA (o TertoBoMy 3P PEKTy: 3K30- U
XUMHYECKHUX CMEILEHNE XUMUUYECKOTO  [IHIOTEPMUYECKHE).
peakuuil. paBHOBECHS 2. IIpakTMKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XUMHUYECKIX npunnuna Jle larense aiist
peaxkuui HAaXO0’KJICHUS HANpPaBJICHUS

CMCUICHUS PABHOBCCHA
XUMHUYECKOH PCaKIMK U aHAJIN3




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
(bakTOpOB, BIUAIOLINX HA
CMEIEHHE XUMUYECKOTO
paBHOBECHS.
3. JlabopatopHas paborta
«M3ydenue BIUSHUS pa3InIHbIX
(aKTOpPOB HA CMEIIEHUE
XMMUYECKOT'O PAaBHOBECHUS».
6 |Pa3gex 6. HccaenoBarb KonTpoabHasi padoTa no teme
JducnepcHbie AUCIIEPCHbIE CHCTEMbI «/lucnepcHble CHCTEMbD»
CUCTEMBI
6.1 |[ducnepcHbie Paznuuath uCTUHHBIE 1. 3amaun Ha MPUTrOTOBJICHUE OK 01
CUCTEMBI U PacTBOpBL, KOJUIOUIHBIE  |pacTBOPOB. OK 02
(bakTops! UX pacTBOpHI U 2. IlpakTUKO-OpUEHTUPOBAHHBIE
YCTOMYUBOCTH rpyOoIuCTIepCHEIE pacyeTHbIC 3aJaHHs Ha
CHCTEMbI Ha OCHOBE JIUCTIEPCHBIE CUCTEMBI,
XUMHAYECKOTO UCTIOJIb3yeMbIe B OBITOBOW U
HKCIEpUMEHTA IIPOU3BO/ICTBEHHOM
JIeSITEJIbHOCTH YEeJIOBEKA.
6.2 |HUccnenoBanue HUccnenoBath pusmko- JlaGoparopHas pabota (Ha OK 01
CBOWCTB XMUMHUYECKHE CBOWCTBA BbIOOD):
JIMCTIEPCHBIX pa3IUYHBIX BUIOB — IIpuroToBieHne pacTBOPOB;
cucTeM JUCIIEPCHBIX CUCTEM — HccnenoBanue 1ucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBaTh cBOIiCTBA
KayecTBeHHbIe |OpraHM4YecKHX U
peakuuu HEOPraHM4YecKuXx
00HaApY:KeHUs BeIleCTB ¢
OPraHHYeCKMX U |MCIO0JIb30BAHHEM
HEOPraHUYeCKHX |KayeCTBEHHBIX peakuuii
BelleCTB
7.1 |O6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
HEOPraHWYECKUX |KaYECTBEHHBIE PEAKIIUN BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEUIECTB |— AHATUTHUECKUE PEaKINU
AHHOHOB kaTuoHOB [-VI rpym;
— AHanuTHYeCKHE peakluu
AHHOHOB.
2. IlpakTuyeckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHMI
peakuuii 0OHapy>KEeHHsI KATHOHOB
I-VI rpynmn u aHHOHOB, B T.4Y. B
MOJIEKYJIAPHON U HOHHOU
dbopmax.
7.2 |Ob6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
OPTraHUYECKHUX Ka4eCTBEHHBIE PEAKIIUH BBIOOD):
BEIIIECTB OpraHUYeCcKuX — KauecTBeHHbIE peakuuy Ha
OTIEIbHBIX COCJIMHEHUI OTNENBHBIX  |OT/AEIbHBIE KIIACCHI
KJIACCOB C KJIaCCOB OpPraHWYECKUX BEIECTB;




Monyas / Pazgen

Ne / Tema Pe3yabTaT 00yueHus OueHovHbIe MepONPUATHSA OK
HCIOJIb30BaHUEM — KauecTBeHHbIl aHaIn3
Ka4eCTBCHHBIX OpraHUYeCKUX COCAUHEHUH 10
peaKIuii (YHKIIMOHATIBHBIM TPYIIIaM.

2. IlpakTueckue 3alanus Ha
COCTaBJICHHE KaUeCTBEHHBIX
peaxkuuii 0OHapyKEHUS
OpraHUYECKHUX COCIMHCHHI.
1] IMpuxiaagHoit MoayJIb
8 |Pa3mea 8. OuenuBaTh nocJjaeacTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOI U Oyayuueil npodeccuoHaAIbLHOM
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JNesATeJIbHOCTH)
OM 1eATEeJIbHOCTH |1eATEJIbHOCTH Y€JI0BEKA
YyeJ0oBeKa ¢ mo3uIuM
3KO0JOTrH4YeCcKOM
0e3o0macHOCTH

8.1 |Xumus B ObiTy 1 |OnienuBath nocnenctsust  |Keiic (¢ yuerom Oynymieit OK 01
MIPOU3BOJICTBEHHO |[OBITOBOM 1 npoQeCCHOHAIBHON OK 02
W eATEeIbHOCTH  |MPOU3BOJICTBEHHOMN JIeATETLHOCTH ) OK 04
JeIoBeKa JIEITEILHOCTH YeI0BeKa ¢  |B03MOKHBIE TEMBI KSHCOB: OK 07

no3unui dxonoruueckor | 1. IloremieHue kiiumara u IIK 1.1
0e30macHOCTH BBICBOOOK/ICHHE T'a30BBIX

THAPATOB CO JIHA OKEaHa.

2. Byayuue marepuaisl Uit

aBHa-, MAIIMHO- U

prUOOPOCTPOCHHUSI.

3. HoBble maTepuansl ams

COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE

PaCTUTENBHBIX MTPENapaToB.

9.1 |Pa3nen 9. HNuTepnpernpoBarb 3ammra yyeOHo-

HccnenoBanue 1 |XuUMUYeCKHe NMPOIECCHI M |MCCIE10BATEIbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHHs1 B Onocgepe (c yuerom Oyayueit

aHaJIHu3 00bEKTOB npodgeccHOHATbHOM
onocdepnbl AeSITeIbHOCTH)

9.1 |OcHoBBI Boimonuare nonseii nuka |1. JlaboparopHas padota OK 01
nabopaTopHOMH AKCIEPUMEHTAIBHOTO «OCcHOBBI TabOpaTOPHOI K 1.2
MPAKTUKHU B HCCIIEIOBAHUS C MPAKTUKIY.

MPOeCCHOHANIBH  |COOI0IEHUEM TTPaBUIT 2. TumoBble pacyeTsl Mo

BIX JJAOOPaTOPHSIX

6e30macHoro odpaieHus ¢
BEIIIECTBAMH U
1a00paTOpHBIM
obopynoBaHuEM

TEMaTHKe IKCIIEPUMEHTA.
3. 3aaun Ha BLIYHCIIEHUE
CpEIHEro 3HaYeHus
9KCIIEPUMEHTAIBHBIX JIAHHBIX,
MOTPEIIHOCTH.

4. IIpeacraBieHue pe3yIbTaTOB
HKCIIEPUMEHTA B PA3IMYHOM
dbopwme (Tabnuiia, rpaduk, OTYET,
JOKJTaJl, IPe3CHTALIH).




Monyas / Pazgen
/ Tema

PesyabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

9.2

XUMHAYECKUH
aHanu3 npod BOJBI

Hccnenosats XuMUUEeCKUN
cocTaB POO BOJIBI

1. Tect «CBoiicTBa U COCTaB
BOJIBD».

2. 3aganne «XUMHUYECKUN COCTaB
BOJIbI, THII BOJBI U CITOCOOBI €€
MpUMEHEHUSD (C
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a]aHUs Ha
COCTaB BOJIBI U CITOCOOBI
BBIPOKECHHS KOHIICHTpAIMH 1
nepecyeT KOHLEHTpauui (c
HCITO0JIb30BAHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuucTKa BOJIBI OT 3arpsi3HECHUI;
— Onpenenenne pH BojbI U ee
KHCJIOTHOCTH;

— OrnpezeneHne )KeCTKOCTU BOIbI
U CIIOCOOBI €€ YCTpaHEHHUSI.

OK 01
OK 02
OK 07
I[IK 1.2

9.3

XUMHUYIeCKHi
KOHTPOJIb
KadecTBa
MIPOAYKTOB
MMATaHUS

HccnenoBath XMUMHUYECKUN
COCTaB MPOJYKTOB
IINTAHUA

1. Tect «Oprannueckue u
HEOpraHWYeCKHUe BEIIECTBa,
BXOJISIIIIME B COCTAB IMPOJTYKTOB
MUTAHUS.

2. [IpakTHKO-OpUEHTHPOBAHHBIC
3aJJaHKs 10 KyJIMHApHOU
TEeMaTHKe.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy’keHle HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue NpoIyKToOB
MUTAHUS Ha HAIWYHE YTIIEBOIOB
(Myka, TBOpPOT, 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 HEOPTraHUYECKHUX U
OpPraHUYECKUX YI0OpeHUID».

2. 3aganne «B3auMoCBA3L
COCTaBa IIOYBHI, TUII [TIOYBHI U €€
Ha3HA4YCHU.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy>xeHue
HEOPraHWYECKUX ITpUMECE B
mpoOax MOYBHI;

OK 01
OK 02
OK 07
K 1.1




Monyas / Pazgen

Ne / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
— Onpenenenne pH BogHO#M
BBITSDKKH IIOYBEL, €€
KHUCJIOTHOCTH U IIEJIOYHOCTH.

9.5 [HMccnenoBanue HccaenosaTh xuMuueckuii |YueOHO-HCCIEI0BATEILCKUI OK 01
00BEKTOB CcOCTaB 00OBEKTOB poeKT B obnactu uccienosanus | OK 02
ounochepsl ounoceps! Ha mpuMepe 00BEKTOB OHOChEPHI. OK 04

MPOAYKTOB MUTaHU, BOJIbl | BO3MOXKHbBIE TEMBI TPOEKTOB: OK 07
M TIOYBHI 1. MccnenoBanue cocraBa IIK 1.2

MHUHEpaIbHON BOJBI
PEKOMEH/IAIUU T10 €€
HCIIOJIL30BaHHUIO.

2. UccnenoBanue
pa3pyuIaroniero qeHCTBUs
IIPUPOJHOM BOJBI HA
CTPOUTEIILHBIE MaTEPHAIIbI.

3. CocraBieHue nIpoeKTa
IIBETHHKA/OTopojia/cajia B
3aBUCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX TIOYB.

4. CocTaBiicHHE
cOaTaHCHPOBAHHOT'O MEHIO Ha
JIeHb (HEeJEN0) B 3aBUCUMOCTH OT
COJIEpKAHUS XUMHUYECKUX MaKpO
1 MUKPOAJIEMEHTOB B MPOAYKTaX
MMUTaHMUSL.

5. Mccaenopanue kauecTBa
HUTHEBOU BOJBL.

6. UccnenoBanue npod
BOJOMPOBOJAHOM BOJIbI HA
MPEAMET YCTPaHEHUS KECTKOCTH.
7. YcTpaHeHue )KeCTKOCTU BOJIbI
B CEIIbCKOXO3SMCTBEHHOM
JIeSITeIIbHOCTH.




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.



