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1.1 O6aacTs NpuMeHEeHHUs MPOrPaMMbl

PaGouast mporpamMmma yuyeOHOM JUCHUIUIMHBI SIBIISETCS YaCThIO MPOrPAMMBbI
MOJTOTOBKHM CIIEIMATIMCTOB CPEJHEro 3BeHa, pazpaboraHa Ha ocHoBaHuu Dene-
pPaJIbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIAPTa CPEAHEro Mpodeccuo-
HaJIbHOT'O 00pa3oBaHus 1o cnenranbHocTh 35.02.05 ArpoHomus.

[Iporpamma yue6HoM nucuumimabl bJ1.09 Xumus npennasHaueHa s u3y-
YeHHsI B MPO(PECCHOHANTBHBIX 00pa30BaTEIbHBIX OpPTraHU3aAIUAX, PEATU3YIOINX 00-
pazoBarensHyto porpammy CIIO B npeaenax ocBoenust [IIICC3 Ha 6aze ocHOB-
HOTO 00111eT0 00pa30BaHMs.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC CIIO, npenbsiis-
eMBIX K CTPYKTYpE, COJICP’KaHUIO U pe3yIbTaTaM OCBOCHHS yUeOHON TUCIUTUINHEI
bJ1.09 Xumus, B COOTBETCTBUU ¢ PeKomMeHIauusaMu 10 OpraHU3alUy MOJy4YEeHUS
cpenHero oOmiero oOpa3oBaHMs B Mpejesiax OCBOCHHUS 00pa3oBaTeNIbHBIX MPO-
rpaMM CpeJHEro npogecCHOHaIbHOro 00pa3oBaHUs HAa 0a3e OCHOBHOTO OOILEro
o0Opa3oBaHMsI C y4eTOM TpeOOBaHUU (helepalbHbIX T'OCYJapCTBEHHBIX 00pa3oBa-
TEJNbHBIX CTAHJAPTOB U MOJIy4aeMOll Npoeccuu WIM CIEUUaTbHOCTU CPEIHEro
1po(hecCUOHATILHOTO 00pa30BaHUsl.

1.2 MecTo y4eOHOH AMCHHUILUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccuoHaIbLHOT
00pa3oBaTe/JbHOM NPOrPpaMMBbI:

VYyebnas nucuuiuiiHa oTHOcUTCs K 0a3zoBbiM auctuiimHaM (BJ1.09) no cnenu-

anbHOCTH 35.02.05 ArpoHOMMUSL.

1.3 Hesb U miIaHupyemblie pe3yabTAThl 0CBOCHUS TUCUMIIIMHBI:

DOOpMUPOBAHKE Y CTYJICHTOB IPEICTABJICHUS O XUMHUYECKON COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPAa KAaK OCHOBBI MPUHSTUS PEIICHUN B )KU3HCH-
HBIX Y MPOW3BOJICTBEHHBIX CUTYyallMsIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOIHOMN

cperne.
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IInanupyemble pe3yJbTAThI OCBOCHUSI M CIUIITTHHBI
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OK 1. Beibuparts crio-
COOBI pereHus 3a1a4
npoeccuoHaIbHON
ACATCIIBHOCTH ITPUMC-
HHUTENIBHO K Pa3ind-
HBIM KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HaHHUE IICHHOCTH MAacTEpCTBa, TPYIOJIIO-
oue;

- TOTOBHOCTh K aKTHUBHOM JESITEIbHOCTH TEXHOJIOTHYECKON M COIM-
aJBHON HAIPaBIICHHOCTH, CIOCOOHOCTh WHUIIMMPOBAThH, UIAHUPO-
BaTh U CAMOCTOSITEIIEHO BBIIOIHSITH TAKYIO JAEATEILHOCTD;

- HHTEpEC K Pa3INIHbIM chepaM MpodeCcCHOHATEHON NeITeTLHOCTH,
- CaMOCTOSTEIILHO (POPMYJIMPOBATh U AKTyalIU3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS IS CPaB-
HEHUS, KIIACCU(PUKAIIUN U 0000IICHNUS;

- OIIPENCATh IeNN JICATSILHOCTH, 33/]aBaTh MapaMeTPhl U KPUTSPUHU
UX JTOCTHKEHMS,

- BBIABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SIBJICHHSIX

- BHOCHTh KOPPEKTHBBI B JICATEIBHOCTh, OICHUBATH COOTBETCTBUC
Pe3yIbTATOB IEIISIM, OIICHUBATH PUCKH MOCICICTBHI ICATCIBHOCTH;

- pa3BHBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUM )KU3HCHHBIX MPO-
onewm;

- BJaJeTh HaBBIKAMHU Y4eOHO-HUCCIIE0BATEIbCKOM U IPOECKTHOM Aes-
TEJIBHOCTH, HABBIKAMH Pa3pelICHHs TPOOIIeM;

- BBIABJISTH MPUYUHHO-CJICICTBEHHBIC CBSA3M U aKTyaJIM3UPOBATh 3a-
Jlady, BBIIBUTATh THIIOTE3y €€ PEIICHUS, HAXOAUTh apTyMEHThI JUIs
JIOKa3aTeNIbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KpHUTe-
PHUH pEIICHUS;

- QHATM3UPOBATH MOJYUYCHHBIC B XOJ€ PEIICHUS 331a4H PE3yJIbTAThI,
KPUTHYECKU OICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3ME-
HEHHUE B HOBBIX YCJIOBUSX;

- YMETh INEPEHOCUTh 3HAHMS B ITO3HABATCIILHYIO W IMPAKTHUECKYIO
00J1aCTH KU3HEAEATENBHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTeH;

- BBIABUIaTh HOBBIC WJCH, MPEAaraTh OPUTMHAJBHBIC MOIXOABI U
pelIeHus;

- CIIOCOOHOCTD MX HCIIOIB30BaHUS B ITO3HABATEILHON M COITHATBHOM
MPAKTHKE

- BIAJEeTh CHCTEMON XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHS (XAUMUYECKHA DIEMEHT, aToM,
AJIEKTPOHHAsE 000JI0OYKa aroMa, s-, p-, 0-3JIEKTPOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPULATEIHHOCTD,
CTETIeHb OKWCIICHUS, XUMUIECKas CBSI3b, MOJIb, MOJISIPDHASI Macca,
MOJIIPHBIA 00BEM, YTIIEPOIHBIN CKeJeT, (QYHKINOHATbHAS TPYII-
ma, pajgukai, U30MEpHs, U30MEPbl, TOMOJIOTUYECKUN Psill, TOMO-
JIOTH, YTJIEBOAOPOIBI, KHCIOPOI- M a30TCOACpKALINE COCTUHE-
HUS1, OMOJIOTUYECKH aKTUBHBIC BeIIecTBa (YTI€BOIBI, KUPHI, Oe-
KH), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKY-
JIAPHBIC COCAUHCHUA, KPUCTAJUINYCECKAsA PCIICTKA, TUIIbI XUMUYC-
CKHAX peakiuil (OKWUCIHUTEIbHO-BOCCTAHOBUTENBHBIE, JK30-H JH-
JMIOTePMHUYECKHE, PEaKI[MF MOHHOTO OOMEHa), pacTBOp, DIEKTPO-
JINTBI, HEJICKTPOJIHUTEI, JICKTPOJIUTHUYECKAd AUCCOoHUalsd, OKUC-
JUTENh, BOCCTAHOBHUTENh, CKOPOCTh XUMHUYECKON peaKIlnu, XUMH-
YECKOE PAaBHOBECHE), TEOPHH W 3aKOHBI (TEOPHS] XUMHYECKOTO
CTpoeHMsI opranndeckux BemecTB A.M. bytnepoBa, Teopus
3JIEKTPOJIUTUYECKON AMCCcoLMaluu, nepuoauyeckuil 3axon .M.
MenzeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUM-
BOJIMUECKUI S3BIK XUMHH, (HAKTOIOTUUCCKUE CBEJCHUS O CBOM-
CTBax, COCTaBe, MOJNyYeHHH U 0E30ITaCHOM HUCIIOJIb30BaHUU BaXK-
HEHIINX HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB B OBITY H
MIPaKTHUYECKOH JIeATEIbHOCTH Y€JI0BEKa,

- YMCETH BBIABJIATH XApPAaKTCPHBLIC IMPU3HAKKW W B3aUMOCBA3L U3Y-
YEHHBIX TOHSATHUH, MPUMEHSITh COOTBETCTBYIOIINE TOHSATHUS IPH
OIMCaHWUU CTPOCHHS U CBOMCTB HEOPTAaHMUYECKUX W OPTaHHMYECKUX
BCIIIECTB U UX HpeBpameHHﬁ; BbIIBIISITH B3aUMOCBA3b XUMHNYC-
CKUX 3HAHUM C TOHATHUIMH M NpEaACTaBJICHUAMU OPYTUX €CTC-
CTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCII0JIb30BAaTh HAUMCHOBAHUA XUMHWYCCKUX COC}Z[I/IHCHI/Iﬁ
MEXIYHapOJHOI0 COK03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBUAIbHBIE HAa3BaHUSl BAXKHEWIIMX BEIIECTB (ITHIICH, allEeTH-
JIeH, TAULEpUH, QeHol, popManbIeru, YKCycHasi KUCIoTa, TIId-
1IMH, YTapHbIA Ta3, YIJIEKUCbIN ra3, aMMHak, raiieHasi U3BeCTb,
HeTaIeHasl W3BeCTh, MUThEBAs COMIa U NIPYTUX), COCTABIATH (hop-
MyJIbl HEOPTaHMYECKHMX W OPraHMYeCKHX BELIECTB, ypPaBHEHUS
XUMHNYECCKHUX peaK].[PIfI, O6L$[CH$[TB X CMBICII; IOATBEPKIAATE Xa-
PAKTCPHBIC XUMUUYCCKUC CBOMCTBA BCIICCTB COOTBETCTBYOIINMHU




3KCIIEPUMEHTAaMU U 3aIHUCAMHU YPaBHEHUH XUMHUYECKUX PEAKIIHIL;

- YMETh YCTaHABIIMBATh MPUHAMIECKHOCTh U3YUEHHBIX HEOPTaHU-
YECKUX U OPraHWYECKUX BEUIECTB K OIpPEENEeHHBIM KilaccaMm H
rpynmnaM CoeIMHEHHH, XxapaKTepU30BaTh UX COCTAB U BaKHEUIIINE
CBOWCTBA; ONPEAETATh BUIBI XUMHUECKUX CBs3€l (KOBaJIEHTHA,
HMOHHAs, METaJUINYECKasi, BOAOPOAHAs), THIbl KPUCTAIIIMUECKUX
PEIIETOK BEIIECTB; KIacCUPUINPOBATh XHMUYECKUE PEAKIINH;

- chopMupoBaTh MpeACTaBICHHUS: O XUMHUECKONH COCTABIISIOIIECH
€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POIM XUMHH B MO3HAHUU
SIBICHUH TPUPOJBI, B (DOPMUPOBAHWMU MBILIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ PYHKIIHOHATBLHON TPaMOTHOCTH, HEOOXOIUMOH IS
peleHus NPaKTHYECKUX 3aJad M 3KOJIOTHYEeCKH 0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 30POBBIO U IPUPOJHOM CpEAE;

- YMETb POBOAUTH PACUETHI 0 XUMUYECKUM (OpPMYJIaM U ypaB-
HEHMSM XUMHYECKHX DPEAKLHUH C HCIIOIb30BAHUEM (H3HMUECKHX
BEIIMYMH, XapaKTepU3YIOIUX BEHIECTBA C KOJIUYECTBEHHON CTO-
POHBI: Macchl, 00beMa (HopMallbHbIE YCIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIOJb30BaTh CHUCTEMHBbIE XMMHUYECKHE 3HAHMS IS
NPUHATHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBS-
3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




OK 2. OcymiecTBasTh
TIOVCK, aHAJIN3 U WH-
TepIpeTanuio HHPOP-
MaIiuu, HeoOX0 MO
JUTS BEITIOJTHEHUS 3a-
Jadq po¢eCCHOHAb-
HOM NeSITeIbHOCTH.

- c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW IPAaKTUKH, OC-
HOBaHHOTO Ha JHWajore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOH M YHTATEIBCKOM KYJIBTYPBI Kak
Cpe/ICTBA B3aMMOJICHCTBHS MEXIY JIFOBMH U ITO3HAHUS MUDA;

- OCO3HaHHWE LEHHOCTH HAayYHOW JIesTENbHOCTH, TOTOBHOCTH OCY-
IIECTBIIATh MPOEKTHYIO M MCCIEOBATEIBCKYIO AEATEIbHOCTh HHIN-
BUJTyaJIbHO U B TPYTIIIC;

- BJIQ/ICTh HAaBBIKAMH MOJYYCHUS MHPOPMALMH U3 MUCTOYHUKOB pa3-
HBIX THIIOB, CAMOCTOSATEIFHO OCYIICCTBIISTh MOUCK, aHAJIN3, CHCTe-
MaTU3aluI0 U HWHTEPHPETAHI0O MH(POPMAIMU PAa3IHYHBIX BHUIOB H
(hopM mpeCTaBIICHUS;

- CO34aBaTh TCKCTHI B Pa3/IMYHBIX (bopMaTax C Y4€TOM Ha3HAYCHHA
WHGOPMAITUH | [IEJICBON ayTUTOPHH, BEIOUPAs ONTUMAITBEHYIO POpMY
NPE/ICTABICHHS ¥ BU3yaIN3allHy;

- OH€HUBAaTh JOCTOBCPHOCTDL, JICTUTUMHOCTDH HHq)OpMaHI/II/I, €€ COOT-
BETCTBHE IIPABOBBIM U MOPAJIBHO-ITUIECKHM HOPMaM;

- HCTIOJIB30BaTh CPEJICTBAa NH(POPMAMOHHBIX 1 KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHUH B PCHICHUN KOTHUTHUBHBLIX, KOMMYHUKATHUBHBIX U Opra-
HU3AIMOHHBIX 337124 C COOJI0ICHUEM TPeOOBaHHU SPrOHOMHKH, TEX-
HUKH 0€301acHOCTH, THTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX H
ATHYECKHX HOPM, HOpM HH(OPMAIMOHHOW 0€3011aCHOCTH;

- BJIaI€Th HAaBbIKaMHU PACIIO3HABaAHUA U 3alIUThI I/IH(l)OpMaHI/II/I, HH-
(opMaroHHOH 6€30MacHOCTH JIMYHOCTH;

- YMeTh IUTAHUPOBATh W BBINIOJNHATH XUMHYECKUH JIKCIIEPUMEHT
(TmpeBpaieHusl OpraHNYeCKUX BEIIECTB NMPH HArpeBaHUH, IOITY-
YCHHE ITUICHA M U3yUCHHUE €r0 CBOMCTB, KAUSCTBEHHBIC PEAKIUH
Ha aJbJIETH/IbI, KpaXMaJl, YKCYCHYIO KUCJIOTY; JeHATypaius Oel-
KOB IIPH HAarpeBaHWH, IIBETHbIE peakinu OEJIKOB; MPOBOIUTH pe-
Ak WOHHOTO OOMEHa, ONpeneNsTh Cpedy BOIHBIX PacTBOPOB,
KaueCTBCHHBIC PEaKIUM Ha Cyibdar-, KapOOHAT- U XJIOPUI-
AHWOHBI, HA KaTHOH aMMOHHUS; PeIIaTh dKCIepUMEHTaIbHbIE 3a-
magu 1o temaMm "Mertamiel" u "Hemeramisl") B COOTBETCTBUU C
MpaBUJIaMU TEXHHKH O€30MacCHOCTU TNpU OOpallleHUH C Belle-
CTBaMH M J1a0OpaTOpHBIM O0OPYJOBAaHUEM; IPEACTABISTH pPe-
3yJIbTaThl XUMHYECKOTO SKCIIEPHUMEHTa B (JOpMe 3aliCH ypaBHe-
HHUI COOTBETCTBYIOIIUX peakIMi U (PopMyIHpOBaTh BHIBOABI Ha
OCHOBE ITHX PE3YJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, TOTydae-
MYIO M3 Pa3HbIX UCTOYHHKOB (CPEACTB MaccoBOd WH(popmanuwu,
ceTh IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHWS BEIIECTB H
XUMHUYECKUX SIBICHUH (HaONIOIEeHUE, W3MepeHue, SKCIIEPHMEHT,
MOJICIUPOBAHUE);

- YMETh TPOBOJUTH PACUETHI 10 XUMUYECKUM (OpMYyJiaM U ypaB-
HEHUSM XUMHUYECKUX PEaKIUH C HCIONBh30BaHUEM (PU3HUECKUX
BEJIMUWH, XapaKTCPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTO-
POHBI: Macchl, 00beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BEIECTBA; HCIIONF30BAaTh CHCTEMHBIC XMUMHWYECKUE 3HAHHS JIS
TIPUHSTHS PENICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBS-
3aHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 3 [InanupoBats u
peann3oBBIBaThH COO-
CTBEHHOE Tpodeccro-
HAJILHOE ¥ JIMYHOCT-
HOE pa3BUTHE, IIpe-
MPUHUMATEIBCKYTO
JIeSITENIBHOCTD B ITPO-
(eccroHanbHOM cde-
pe, UCTIOIb30BaTh 3HA-
HUs 110 IPaBOBOM U
(hMHAHCOBOM rPaMoT-

- YMEHHE OCO3HAHHO ONPECIIATH OTPEOHOCTH MPO(ECCHOHATLHOIO
Y JINYHOCTHOT'O Pa3BUTHS, B COOTBETCTBUU C MIOTPEOHOCTSIMH OIpe-
JIEJISITh TSN U TUTAHUPOBATH ACSITEIBHOCTE TI0 JOCTIKEHUIO MTOCTaB-
JICHHBIX TIETICH;

- BJIaJICHUE METOJIMKAMU CAMOIIO3HAHUS, CAMOOLICHKH, CAMOPETyJIsi-
[IUU ¥ CAaMOPa3BUTHS B 11els1X 3((HEeKTUBHOM mpodeccnoHaIbHON U
JTUIHOCTHOM caMOopeanm3aIiii U Pa3BUTHS KaphEPhI;

- YMEHUS IPUHUMATh YIIPABICHUCCKUE PEIICHUS TI0 COBEPIICHCTBO-
BaHHMIO COOCTBEHHOH JIESITEILHOCTH;

- CTpEMJICHHUE PACITUPSITh HA0OP KOMITETCHIINNA 1 TTOBBIIIATH KBAJIH-
(bUKaLKIO U1 CAaMOPa3BUTHSI M caMOpeain3aliui B MPO(eCCHOHAb-

- c(OopMHUpOBATH NPEJICTABIECHHS O IIEHHOCTH O€30I1aCHOTO MOBe-
JIeHUSI ISl TMYHOCTH, OOIIeCTBa, TOCYAApCTBa; 3HAHNUE PABHII
0e30macHOro MOBEJICHUS M CIIOCOO0B X NMPUMEHEHHS B CO0-
CTBCHHOM TIOBEJICHUH;

- BJIaJI€Th OCHOBAMHU MEJUIMHCKUX 3HAHUH: BIIAIETh IPUEMaMH
OKa3aHWs TIePBOH TOMOIIX NIPH HEOTIOXKHBIX COCTOSIHUSIX; 3HATD
MepbI TPOPUIAKTUKN HHPEKIIMOHHBIX U HEMH(EKITMOHHBIX 3200-
JIeBaHUH, COXpaHEHUS IICHXUIECKOTO 3/I0POBbs; CPOPMUPOBATH
MPECTaBJICHUS O 310pPOBOM 00pa3e KU3HH U €ro POJIU B COXpa-
HEHHHU TICHXHYECKOTO B (PU3UUECKOTO 370POBBSI, HETaTHBHOTO
OTHOUICHUS K BPEIHBIM PUBBIYKAM; 3HATh O HEOOXOIUMBIX JIeH-




HOCTH B pa3JIMYHBIX
JKU3HCHHBIX CUTYyallu-
aX.

HOM ¥ THIHOCTHOM cdepe

CTBUSIX TIPH YPE3BBIYANHBIX CUTYAIHSIX OMOIOTO-COITHATEHOTO
XapakTepa;

- chopMHpOBaTh MpeACcTaBiIeHUs 0 poiu Poccrun B coBpeMEeHHOM
MHDE;

yrpo3ax BOGHHOTO Xapakrepa; poinu Boopyxennbix Cun Poccwii-
ckoil denepanuu B

o0ecrie4yeHny MUpPa; 3HaTh OCHOBBI 0OOPOHBI TOCYAapCTBa M BO-
WHCKOH CITy»KOBI;

paB ¥ 00s3aHHOCTEH TpaXKTaHMHA B 00JIACTH TpaKIaHCKOH 000-
POHBI; 3HATh

JICHCTBUS P CUTHAJIAX TPAXKAAHCKONW 0OOPOHBI

OK 4 Pab6orats B K0J1-
JIGKTUBE M KOMaH/IE,
3¢ (heKTUBHO B3aUMO-
JIEMCTBOBATH C KOJJIe-
ramu, pyKOBOJICTBOM,
KJIMECHTAMHU

- TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTH ¥ CaMOOIIpeie-
JICHUIO;

-OBJIaJICHNE HaBbIKAMU Y4eOHO-HCCIIEeI0BATELCKON, MPOSKTHOM 1
COLIMATIBbHOMN EATENBHOCTH;

- IOHNMATh ¥ MCIIOJIB30BATh IPEUMYIIECTBA KOMAHAHON Y NHANBH-
IyanbHOW paboThI;

- IPUHUMATB LIE€JIM COBMECTHOM AESITEIIBHOCTH, OPTaHU30BbIBATh U
KOOPAVHHUPOBATE ACHCTBHUSA IO €€ TOCTHKEHHIO: COCTABIIATH IIaH
JIeHCTBUIM, paclpeiensTh POt ¢ y4eTOM MHEHHUH YYaCTHUKOB 00-
CYXXIaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPAMHHUPOBATH U BBIIIOJHSTH pa0OTY B YCIOBHAX PEAJIHLHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILIECTBIIATH [TO3UTUBHOE CTPATErM4YECKOE ITOBEACHUE B PA3IIMY-
HBIX CUTYalMsX, IPOSIBIISITH TBOPUECTBO U BOOOpakeHHE, ObITH MHU-
UaTUBHBIM;

- IPUHUMATh MOTHUBBI M apIyMEHTBI IPYTUX JIFOJIEH IIPU aHAIU3E pe-
3yJbTaTOB JEATEIbHOCTH; - IPU3HABATH CBOE IIPABO U IIPABO APYIHUX
nroziel Ha OUIMOKY; - pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TO-
3ULMM JPYTOro YEIOBEKA;

- 3CTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAyd-
HOT'O ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPYJa U OOLIECTBEHHBIX
OTHOIIICHUI;

- cO0COOHOCTH BOCTIPHHUAMATD Pa3lIMYHbIE BHJBI HCKYCCTBA, TPa -
LMY ¥ TBOPYECTBO CBOETO U JPYIMX HAPOJOB, OLUIYIIATh IMOLIMO-
HaJIbHOE BO3/ICHCTBUE HCKYCCTBA;

- yOKIEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH M O0IIEeCTBa OTede-
CTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIU-

- YMETh IUTAaHUPOBATh U BBINIOJNHATH XUMHYECKUI JKCIIEPUMEHT
(mpeBpaieHusl OpraHUYeCKUX BEIIECTB MPH HArpEeBaHUH, IOITY-
YCHHE ITUICHA M U3yUCHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUH
Ha aNbJIeTH/IbI, KpaxXMall, YKCYCHYIO KUCIOTY; IeHaTypanus Oel-
KOB IIPH HAarpEeBaHWH, IIBETHBIE peaKkIiMu OEJIKOB; MPOBOIUTH pe-
AKX MOHHOTO OOMEHa, ONpEeAeNSITh CpPely BOAHBIX PacTBOPOB,
Ka4eCTBCHHbIC peakiuu Ha cyiabdaT-, KapOoHaT- U XIOPHI-
AHWOHBI, HA KaTHOH aMMOHHUS; PeIlaTh dKCIepUMEHTaIbHbIE 3a-
naun o teMam "Metamibl" u "HemeTamiel") B COOTBETCTBUHU C
MpaBWJIaMH TEXHUKH O€30MacHOCTH INpH OOpalleHHUH C Belle-
cTBaMH ® JabopaTopHBIM O00OpYyIOBaHHEM; TIPEACTABISTE pe-
3yJbTaThl XUMHYECKOTO IKCIIEPHUMEHTa B (JOpMe 3alHCH ypaBHe-
HUH COOTBETCTBYIOLIUX PEaKIUN U (POPMYJIUPOBATH BBIBOIBI Ha
OCHOBE 3THX PE3yJIbTaTOB




LU ¥ HAPOJHOTO TBOPYECTBA;
- TOTOBHOCTH K CAMOBBIPQXCHHIO B PA3HBIX BH/IaX HCKYCCTBA,
CTPEMIICHHE MIPOSIBIISITh KAY€CTBA TBOPUECKON TUYHOCTH

OK 5 OcymiecTBasTh
YCTHYIO U MIUChMEH-
HYI0 KOMMYHHUKAITHIO
Ha TOCYJJapCTBEHHOM
s3p1Ke Poccuiickoit
®depepanuu ¢ yueTomMm
0oco0eHHOCTE coru-
QJIBHOTO M KYJIbTYPHO-
ro KOHTEKCTa

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi 3CTETUKY ObITa, Hay4-
HOT'O ¥ TEXHUYECKOI0 TBOPUYECTBA, CIIOPTA, TPYIa U OOLIECTBEHHBIX
OTHOIIICHHH;

- CI0COOHOCTH BOCTIPUHAMATD Pa3IMUHbIE BUBI HCKYCCTBA, TPaIu-
IIUU 1 TBOPYECTBO CBOETO U IPYTMX HApO/I0B, OIIYIIATh 3MOILHO-
HaJIbHOE BO3JICHCTBUE UCKYCCTBA,

- yOeXICHHOCTh B 3HAYMMOCTH 7Sl TMYHOCTH U 00LIecTBa OTeye-
CTBCHHOI'O 1 MUPOBOI'O UCKYCCTBA, 3THUYCCKHUX KYJbTYPHBIX TpaJau-
WU 1 HAPOTHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPKEHHIO B Pa3HbIX BUIAX UCKYCCTBA,
CTPEMIJICHUC TIPOABIIATHL KaUuCCTBA TBOp‘-IGCKOﬁ JIMYHOCTH,

- OCYILECTBIISITH KOMMYHHKAILIMHU BO BceX cepax KHU3HU; - Pacio-
3HaBaTh HeBepOaIbHbBIC CPECTBA OOIIEHHS, TOHUMAaTh 3HaYCHUE CO-
UaJIbHBIX 3HAKOB, PACIIO3HABATh MMPCAIIOCHIIIKHU KOH(bJII/IKTHI)IX CHU-
Tyalui U cMsAr4aTh KOH(I)JH/IKTI)I;

- Pa3BEpHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIOIb30-
BaHHEM SI3bIKOBBIX CPEJICTB

- YMETh Pacro3HaBaTh XUMUYCCKHUE SBJICHUS (ITPOIECCHI) U 00h-
SICHATB:

- OCHOBHBIC TIOHSTHUS U 3aKOHBI XUMUH,

-T€OPETUYCCKIE OCHOBBI OPraHHMYECKOM, (DU3NICCKON, KOJTOU/I-
HOM XUMUH;

-TIOHSTHE XUMHYCCKON KMHETHKH M KaTajn3a,;

-KJIacCU(UKAIIIO XUMHIECKIX PEAKITHH 1 3aKOHOMEPHOCTH MX
MIPOTEKAHUS;

-00paTuMBbIe U HEOOPATUMBIE XUMUIECKHE PEAKIIHH, XUMUIECKOE
paBHOBecHe, CMEI[EHNE XUMHYECKOTO PAaBHOBECHS 10| IEHCTBU-
€M pa3In4HbIX (PaKTOpOB;

-OKUCJIUTENFHO-BOCCTAHOBUTEIHHBIC PEAKIINHU, PEAKIIH HOHHOTO
obMeHa;

-TUJIPOJTU3 COJICH, JUCCOLUAIIMIO SJICKTPOJIUTOB B BOJHBIX pac-
TBOPAXx, MOHITUE O CHIIBHBIX

1 CIa0BIX DJIEKTPOIIUTAX;

-TeTyI0BOH 3(PPEeKT XUMHUIECKUX PEaKIUil, TEPMOXUMUIECKIE
YpaBHEHUS;




OK 9 Ucnons3oBaTh
nH(pOpMaITHOHHBIC
TEXHOJIOTUH B IIPO-
(heccroHanbHOM nesi-
TEJIHHOCTH

- OCO3HaHME [IEHHOCTH HAyYHOH JEsITeNbHOCTH, TOTOBHOCTH OCY-
IIECTBIATH MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATENBHOCTD HHAN-
BUAYaJILHO U B TPYIIIIE;

- BIIQJIETh HABBIKAMH Y9€OHO-MCCIIET0BATENICKOM 1 MTPOEKTHOM Jesi-
TEJIBHOCTH, HABBIKAMU Pa3pelICHHs TPOOIIeM;

- CITOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSTEIbHOMY TIOUCKY METO/IOB
peIeHus MPaKTHICeCKUX 3a/1a4, IPUMEHECHHIO Pa3IMIHBIX METOIOB
TTO3HAHUS,

- OBJIaJICHUE BUJIAMU JIEATEIBHOCTH IO TTOTyYE€HUIO0 HOBOTO 3HAHWIS,
€ro MHTEepHpeTaIiK, TPeoOPa30BAHHIO U IPUMCHEHHIO B Pa3IMUHBIX
Y4eOHBIX CUTYAIIUSAX, B TOM YHCJIE IPU CO3J]aHUH YICOHBIX U COLHU-
aJBHBIX IIPOEKTOB;

- (hopMupoBaHKEe HAYYHOTO THITA MBIIUICHUS, BIIaJICHHE HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU NTOHATUAMU U METOAAMU;

-0CYIIECTRIIATH IeJICHANPABICHHbIH MOUCK MIEPEHOCA CPEACTB U
CIIO0CO0O0B JICHUCTBUS B IPOPECCHOHATILHYIO Cpey

- OCYIIECTBIIATH CAMOCTOATENBHBII MMOUCK XUMUIECKOH HHPOP-
Malliy C UCIOJIb30BaHUEM PA3IUYHBIX HCTOUHUKOB (CIIPABOYHBIX,
1 HayYHBIX U HAYYHO-TIOMYJISIPHBIX W3JJaHWH, KOMITBIOTEPHBIX 0a3
JAHHBIX, PECYPCOB UHTEPHETA);

-chopMupoBaTh yMEHHS aHATU3UPOBATH XUMHUYECKYIO HH(OpMa-
LUIO, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
nHpopmanuu, cetb uTEpHET N Apyrue)




2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUITATLJIAHBI
2.1. O0beM TUCHUIIMHBI U BU/bI Y4eOHBIX 3aHATHI

Bun yueOHOM paboThI

O0bEM YacoB

MaxkcumasbHasi yueOHasi HAarpy3kKa (Bcero) 138
Oo0s3aTesibHAsI Ay IMTOPHAsA yueOHas1 Harpy3Ka (Bcero) 138
JICKLUU 38

B TOM umcJie: | J1abopaTopHbIE 3aHITUS -
100

IMPAKTUYCCKHUC 3aHATHUA

KOHTPOJIbHBIE PaOOThI

He npenycmoTtpeno

CamocrosiTesibHas paboTa o0yuyawouierocst

He npenycMorpeno

Koncyabranuu

He npenycmorpeno

IIpome:kyTOUHAs1 aTTecTalMs NPOBOAUTCS B (hopme nuddepeHIIUPOBAHHOIO 3a4eTa

2.2. TemaTu4ecKH MJIAH U CO/lePKAHME YUeOHO THUCHUTLTHHBI « XUMUD»

Haumeno- Dopmu-
Conep:xanue yueO0HOro MarepuaJia (0CHOBHOe M npogeccuo-
BaHMe pa3- O0beM | pyemble
HAJbHO-OPUEHTHPOBAHHOE), 1a00pATOPHbIE M MPAKTHYECKHUE
AeJI0B B N 4acoB | KoOMIIe-
3aHATHS, NPUKJIATHONH MOLYJIb
TeM TeHUNH
1 2 3 4
1 cemectp
Pa3nen 1. OcHOBBI CTpOEHNS BellecTBA
Tema 1.1. Jlexnust 1 CoBpemeHHast MOJIEIb CTPOCHUS aTOMa. DJIEKTPOHHAS 4
Crpoenne KoH(urypauus aroma. Knaccupukanus XMMHIECKUX 3JIEMEHTOB
aToOMOB XH- | (S-, p-, d-anmemenTsI). BanieHTHBIE 25IeKTPOHBI. BaneHTHOCTS.
MUYECKHUX OneKTpoHHas MPUPOIa XUMUYECKON CBA3U. DINEeKTPOOTpULIATENb-
3JIEMEHTOB | HOCTb. KoBaneHTHas CBs3b, €€ PAa3HOBUIHOCTH U MEXaHU3MBI 00-
W pupoja | pa3oBaHus (OOMEHHBIN U JIOHOPHO-aKIeNTOPHEIN). IoHHas CBSI3b.
XUMHYe- Mertannnueckas cBs3b. BonopoaHas cBs3b. MexxMonekynsipHble
CKOM CBSI3M | B3aMMOJEHCTBHUS.
N3oTo11BI, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpH-
JTU3aIusl aTOMHBIX OpOUTAalei. OK 01
IIpakTuyeckoe 3anaTHe 1 Perenne npakTH4ecKUX 3a1aHNi Ha
COCTaBIIEHHE JIEKTPOHHO-Tpaduueckux Gpopmyn s1emMeHTOB 14
MIEPHOOB.
Penrenue 3aganuii Ha UCHOJIL30BaHUE XUMHUUYECKON CUMBOJIMKHA U
Ha3BaHUHN COEAMHEHMI IO HOMEHKIIAType MEXIyHapOIHOrO COK3a 2
TEOPETUYECKON U MPUKIATHON XUMUU U TPUBUAIIbHBIX HA3BaHUN
JUTSL COCTABIICHHSI XUMUUECKUX (POPMYII IBYXaTOMHBIX COEAMHEHHN
(okcumoB, cynb(GUIOB, TUAPUIOB U T.I1.) U IPYTUX HEOPTaHUIECKUX
COETMHEHH OTJENbHBIX KIacCOB.
Tema 1.2. IIpakTuyeckoe 3anaTHe 2 [lepnonnyeckas cucteMa XUMHIECKAX 2
Ilepuonu- sanemeHToB [I.1. Menneneera. ®usnueckuit cmpica [lepuoguye-
Jeckwii 3a- | ckoro 3akona JI.11. MeHneneeBa. 3aKOHOMEPHOCTH N3MEHEHUS OK 01
KOH U Ta0- | CBOHCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U OK 02
muna .M. CJIOHBIX BELIECTB B COOTBETCTBHH C MOJI0KEHHEM XUMUYECKOTO
Menpnenee- | aneMeHta B Ilepuonnueckoit cucteme. MUpOBO33pEHUYECKOE U
Ba HayuyHoe 3HadeHue Ilepnonnyeckoro 3akona /.M. Menneneesa.




IIporuosst JI.M1. MenzaeneeBa. OTKPHITHE HOBBIX XUMHIECKUX
3JIEMEHTOB.

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUUESCKUX 3aJaHHH
Ha XapaKTepU3alluio XUMUYECKIX 3JIEMEHTOB «MeTamaeckue /
HEMETaJUIMYECKHE CBOMCTBA, JIEKTPOOTPUIIATEIBHOCT U CPOJ-
CTBO K DJIEKTPOHY XHUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJO0KEHUEM B MIEPUOTUUECKOMN CH-
cremMe xumudeckux siueMmenToB .M. MenngeneeBay.

Pa3znen 2. Xumnueckue peakmuu

Tema 2.1.
Tums! xu-
MHYECKHX
peaxkuuii

Jlexknus 2 Knaccudukanust ¥ TUITBI XUMUYECKUX PEAKIHi ¢ yda-
CTHEM HEOPraHW4eCKuX BemecTB. KomnuecTBeHHbIE OTHOILIEHHS B
XUMyU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XUMHHU U PACUETHI
M0 YPaBHEHUSAM XMMUYECKHUX peakuuii. MoJb Kak equHMIIA KOJIH-
yecTBa BemecTBa. MossipHast Macca. 3aKOHBI COXPAaHEHUSI MacChl U
sHepruu. 3akoH ABoraapo. MosipHslii 00beM razos. OTHOCH-
TeJIbHAs! MJIOTHOCTD T'a30B.

Peakuun komMmiekcoo0pa3oBaHusl C y4aCTHEM HEOPTaHMUECKUX
BeIECTB (Ha MpUMepe TUIPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUSA).

IIpakTuuyeckoe 3ansaTue 3 CocTaBicHUE YPaBHEHUI peakuuid co-
eIMHEHNS, pa3NIoKEHUs, 3aMeeH s, 0OMeHa. Y paBHEHHUS PeaKIIHid
TOpEHUs], HOHHOTO O0OMEeHa, OKHCIICHU-BOCCTAHOBIICHHSI.

PacueT konmUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U
MPOAYKTOB peakiu. PacueT KOJTMYECTBEHHBIX XapaKTEPUCTUK
MPOAYKTA PEaKIMK COSUHEHNS, €CJIU OJHO U3 BEIIECTB IaHO B U3-
OBITKE W/WIIH COIEPKUT MprMecH. PacdeT MaccoBoii nimm 00beMHON
JO0JIK BbIXO4a IMPOAYKTA PEAKIIUN COCANHCHUSA OT TCOPECTUICCKHA
BO3MOXKHOTO. PacdeT 00BeMHBIX OTHOIICHHUH ra3oB. PacueT Macchr
(00BeM, KOJIMYECTBO BEIIECTBA) MPOIYKTa PEAKIUH, €CIIA OJTHO U3
BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEICIEHHOW MacCOBOM J10JeM
PacCTBOPEHHOTO BEIIIECTBA.

IIpakTuyeckoe 3aHATHE 4 YpaBHEHUS OKHUCICHUSA-
BoccTaHOBNIeHUA. CteneHb okucieHus. OKUCIUTENb U BOCCTAaHOBU-
Teib. OKHCINTEIBHO-BOCCTAHOBUTEBHBIE PEAKLIUU B IPUPOJE,
IIPOU3BOJICTBEHHBIX IPOLECCAX U KUZHEACATEIBHOCTH OPTraHU3MOB.
OKHCANTENBHO-BOCCTAHOBHUTENBHBIN MOTEHIHAN cpenbl. CocTaiie-
HUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINIM
METOJ/IOM AJIEKTPOHHOTO Oananca. TUIIMYHbIE HEOPraHHYECKHE
OKHCJINTENIN U BOCCTAHOBHTENH. DJIEKTPOJIN3 PACTBOPOB M pacIlia-
BOB COJIEH.

OK 01

Tema 2.2.
OnexTponu-
THYECKAs
JIACCOITHAITAS
¥ MOHHBIN
oOMeH

Jlexnusi 3 Teopust 3JIEKTPONUTUYECKON aucconmanuu. Peakiu
MOHHOTO oOMeHa. CocTaBleHHE PeaKIlfii MOHHOTO OOMEHa IyTeM
COCTAaBJICHUA UX ITOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.
Tl'unponus coseii. 3HaueHHe THAPOIM3a B OMOJIOTHYECKUX OOMEH-
HBIX Mpoleccax. [IpuMeHenre ruponrsa B IPOMBIIIIEHHOCTH.

IIpakTnyeckoe 3ansaTue S5 licciegoBaHue cpenbl pacTBOPOB CO-
niei, 00pa30BaHHBIX CHJIBHBIMH U CIa0bIMH TPOTOJMTAMU, U UX Pe-
aKIWi ¢ pacTBOpaMH IIENOYM W KapOoHaTa Hatpusi. CocTaBlieHUE
peaKkiui TUAPOIIr3a COJIEH.

CocTraBrieHue peakiuii HOHHOTO OOMEHAa ITyTeM COCTABJICHHUS II0JI-

OK 01




HBIX ¥ COKPAIIEHHBIX HOHHBIX yPaBHEHH.

IpakTuyeckoe 3ansitue 6 CTpocHHE BelIeCTBA U XUMUYECKUE
peaKIvu.

Pa3znen 3. CTpoeHHe M CBOIiCTBA HEOPTaHMYECKHUX BelleCTB

Tema 3.1.
Knaccugu-
KaIys, HO-
MEHKJIaTypa
U CTpOEHHE
HeopraHmde-
CKHUX Be-
IIECTB

Jlexmus 4 [IpeqMeT HeopraHmIecKol XUMIH. B3anMoCBs3b HEOP-
rann4eckux BemiecTB. Kinaccugukanys HeopraHn4eckux BEIECTB.
IIpocteie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BE-
mecTB (OKCHUIBI, TUIPOKCHUIIBI, KUCIOTHL, conn). HomernkiaTypa u
Ha3BaHNE HEOPTaHMYECKHX BELECTB UCXOAA U3 MX XUMUYECKOU
(GbopMyIBI K COCTABICHUE XUMHYECKOH (POpMyYJIIBI HCXOAS U3
Ha3BaHUs BEIECTBA 10 MEXIyHAPOIHOW WM TPUBHAIBLHON HO-
MEHKJIIaType.

MexmoreKymsipHble B3anMoaecTBrs. KpucrammoruapaTsl. Arpe-
raTHbIe COCTOSTHHA BemecTBa. Kpucrammmieckue u amophHbIe
BEIIeCTBa. THITbI KPUCTAIUIMYECKUX PELIETOK (ATOMHAsl, MOJIEKY-
TsipHAsl, MOHHAsI, MeTaTuecKast). 3aBUCUMOCTh (PH3MIECKUX
CBONCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOHN perieTKU. IIpuunHeI
MHOT000pa3us BEIIEeCTB.

CoBpeMeHHbIE MPEACTABICHNUS O CTPOCHUU TBEPHBIX, KUJIKUX U
ra3zo00pa3HbIx BemecTs. JKuaKue KprucTauibl.

IIpakTuyeckoe 3ansitue 7 PelieHue 3agad Ha pacyeT MacCOBOU
JIOJIA (MAcChl) XMMUYECKOTO JIEMEHTa (COCTUHCHHS) B MOJICKYJIE
(cMmecn).

Pemrenne mpakTuuecKux 3afaHuil Mo KiaccH(UKAIMM, HOMEHKJIa-
Type U XUMUYeCKUM (opMyJaM HEOPraHWYECKUX BEIIECTB pa3iiHy-
HBIX KJ1acCOB (HA3bIBaTh U COCTAaBJIATH (POPMYJIBI XMMUYECKUX BeE-
IIECTB, ONPENEIATh IPUHAIIEKHOCTD K Kaccy).

Hctounukun xumuueckod wuHPopManuu (HaydHas u  ydeOHO-
Hay4Has JUTepaTypa, CpelcTBa MaccoBol MHGopmauuu, cetb WH-
TepHeT U apyrue). [lonck napopMaIy Mo Ha3BaHUSIM, HICHTUDH-
KaTopam, CTPYKTYPHBIM (hOpMyJIaM.

OK 01
OK 02

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOpranuye-
CKHX Be-
IIECTB

Jleknusi 5 Metaiel. O0mue Gu3NIecKre U XUMHUYECKHE CBOM-
ctBa MeTa/uioB. CriocoObI MoJyueHusl. 3HAaUCHUE METAJIOB U He-
METAIIJIOB B MIPHUPOJIE U JKU3HEACITEILHOCTH YeIIOBEKa U OpraHm3-
MoB. Koppo3sust MeTasioB: BUIbI KOPPO3UH, CIOCOOBI 3aIIUTHI Me-
TaJJIOB OT KOPPO3HU.

Jleknusi 6 Hemeramner. OOmue Gpu3nveckne U XUMHYECKHE CBOM-
cTBa HeMeTayuloB. Tunuunsle cBoiicTBa MetauioB 1Y— YII rpymm.
Krnaccudukamms 1 HOMEHKJIaTypa COeIUHEHWH HemeTawoB. Kpy-
TOBOPOTHI OMOT€HHBIX 3JIEMEHTOB B TIPHUPOJIE.

Jlexkumst 7 XuMHuuecKkrue CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTraHUye-
CKHX BEIECTB (OKCUIOB, THAPOKCUIOB, KUCIIOT, COJIeH 1 Jp.). 3a-
KOHOMEPHOCTH B U3MEHEHUH CBOWCTB IMPOCTHIX BEIIECTB, BOJOPO/I-
HBIX COCAMHEHUH, BBICIINX OKCHIIOB U THIAPOKCHUJIOB.

IIpakTuyeckoe 3ansitne 8 CocTaBlieHUE ypaBHEHUM XMMHUYECKHX
peakiuil ¢ y4acTHeM MpOCTBIX M CIO0XKHBIX HEOPraHMYECKHUX Be-
IIECTB: OKCHJIOB METAJUIOB, HEMETAIIOB M aM()OTEPHBIX 3JIEMEHTOB;

HCOPraHN4CCKUX KUCJIOT, OCHOBaHHM U aM(bOTepHLIX THAPOKCHUIOB,

OK 01
OK 02




HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOUCTRA.
Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
CBOIICTBA M TOJTy4YEeHHNE HEOPTAHUIECKHUX BEIIIECTB.

IIpakTuueckoe 3ansitue 9 CBoiicTBa METAVIOB M HEMETAJIOB.
Pemenue skcnepuMeHTANBHBIX 3a7]ad 10 CBOHCTBAM XUMHYECKHM
CBOMCTBaM METaNIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO M IOJIyYe-
HUIO COCTUHCHUI METAJUIOB U HEMETAILIOB.

Tema 3.3. IIpakTu4yeckoe 3ansitue 10 OO0mue nMpeACTaBICHHUS O IMPOMBIIII-
[IpousBoa- | neHHBIX crocoOax MOMyYeHHs XMMUYECKHX BEIIECTB (Ha mpuMepe
CTBO HEOpra- | IpOU3BOACTBA AMMHUAKa, CEPHON KUCIIOTHI).
HUYECKHX UYepnas u 1uBeTHas Metautyprus. llpakThdeckoe NpuMeEHEHUE
BEIIECTB. 3JEKTPOJIN3a JJs TOJIyYEHHUs UIENIOYHBIX, LIETOYHO3EMEIbHBIX
3HadyeHue U | MeTauioB U amoMHUHUA. CTEKIIO ¥ CHIIMKATHAs IPOMBIIUIEHHOCTb.
npumeHenue | [Ipobiaema 0TX0m0B 1 TOOOYHBIX IPOAYKTOB.
B ObiTy M Ha |[IpaKkTHYeCKOe 3aHfATHE 11 Pemenue MIPaKTHKO- SE 8;
MIPOM3BOJ-  (OpHMEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHWYECKOW XMMHHU B pas-
CTBE BUTUHU MEIUIMHBI, CO3/JaHUU HOBBIX MaTEpUaJIOB (B CTPOUTENILCTBE
U JIp. OTpacisiX HMPOMBILUIEHHOCTH), HOBBIX MCTOYHHUKOB 3HEPIHU
(ampTEpHATUBHBIC UCTOYHUKH DHEPTrUM) B PEHICHUH MPOOJIEM KO-
JIOTHYECKOH, PHEPTETHYECKOH 1 MUIIEBON 0€30MACHOCTH.
IIpakTuueckoe 3ansaTue 12 OO0OmEeHNe CBOiicTBa HeopraHude-
CKHX BEILECTB.
2 cemecTp
Pa3zpnen 4. CTpoeHue U CBOIICTBA OPraHU4eCKHUX BellleCTB
Tema 4.1. Jlexnus 8 Ilpenmer opranuueckoid xumuu. B3aumocssisp Heopra-
Knaccupu- | Huueckux m opraHU4ecKUX BEIIECTB.
Kalud, CTpo- | XUMHUYeCKoe CTPOEeHHE KaK MOPSI0K COeTUHEHUSI aTOMOB B MOJIE-
€HHE U HO- KyJIe COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHHS TEOPUHU
MEHKJIaTypa | XMMHYECKOTO CTPOEHHS OpraHuyeckux coenuHeHnii A.M. bytie-
opraHuue- poBa. YTINEepoIHBIH CKeJeT OpPraHMYecKOW MOJIEKYyJbl. Moseky-
CKHX Be- JSIPHbIE W CTPYKTYpHBIE (pa3BepHYTbhIE, COKpAIlEHHBIE) XUMHUYE-
IIECTB ckue GopMyIibl. 3aBUCHMOCTh CBOMCTB BEHIECTB OT XMMUYECKOTO
cTpoeHust Mojiekyn. Vzomepus u n3omepsl (CTPYKTypHas, FeoMeT-
pudeckas (1uc-Tpanc-uzomepusi). KpaTHOCTh XUMHUECKO CBSI3H.
ITonste o ¢dyHkunoHansHOW rpynme. IlpuHnuner kiaccuduka- OK 01
UM OPraHMYECKUX COCAMHEHHH. MexxayHapogHas HOMEHKIATypa OK 09
Y TIPUHIUIIBI HOMEHKJIATYPbl OPraHNYeCKUX COEIUHEHHH.
IIpakTuyeckoe 3ansaTue 13 HomeHknaTypa opraHM4eCKUX COEAU-
HEHHUH OTAETBbHBIX KJIacCOB (HACBHILICHHBIC, HEHACHIIICHHbBIE U apo-
MaTHYECKHE YTIIEBOJOPOIbI, CHIUPTHI, (PEHOIBI, albJIETUIbl, KETOHBL,
KapOOHOBBIE KHCIOTHI U Ap.) CocTaBiieHHE MOJHBIX M COKpAaIleH-
HBIX CTPYKTYPHBIX (DOpPMYJT OPTaHWYECKHX BEIIECTB OTAEIBHBIX
KJIACCOB, MCIOJB3Yys UX Ha3BaHUA 10 CUCTEMAaTHYECKON HOMEHKIA-
Type. Pacdersl mpocteiimeli Gopmysbl OpraHMYECKOH MOJIEKYJIbI,
HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. Jlexknust 9 Ou3uko-XxuMHUECKUE CBOICTBA OPTaHUYECKUX COEMIU- OK 01
CBolicTBa HEHUI OTAENBHBIX KJIaccOB (0OCOOEHHOCTH KIIACCH(DHUKAIMH H HO- OK 02
Oopranuye- MEHKJIATYPBI BHYTPH KJlacca; TOMOJIOrHYecKHi psin 1 obrast dop- OK 03




CKHX COEIIHN-
HEHUN

MyJia; u30Mepus; (PU3NIecKrue CBOMCTBA; XMMHYCCKHE CBOWCTBA;
CIOoCOOBI TIOMYYCHHMSI) TIPECIBHBIX yriIeBo0pooB. ['opeHne Me-
TaHa KaK OQUH U3 OCHOBHBIX HCTOYHHUKOB TEIIa B IIPOMBIIIIICHHO-
CTH H OBITY.

Jleknust 10 ®u3nko-xuMUYECKUE CBONCTBA OPTaHMUYCCKUX COEIH-
HEHUU OTACIBHBIX KJIacCoB (0OCOOCHHOCTH KIacCH(PHUKAIMA W HO-
MEHKJIATYPbl BHYTPHU KJIacca; TOMOJIOTMYECKUHN psii u oomas Gop-
MyJia; U30Mepusl; (PU3MYSCKUE CBOWCTBA; XMMHYECKHUE CBOWCTBA;
CIoCcOObI TOMYYeHHS) HENPEeAeNbHBIX U apOMAaTUYECKUX yTIEBOJO-
ponos. Ilonumepuzanus >TUIeHa KaK OCHOBHOE HAIPABJICHHUE €rO
HCIIONIb30BaHus. ['opeHue aneruiieHa Kak UICTOYHHK BBICOKOTEMIIe-
PaTypHOTO IUIAMEHHU ISl CBAPKU U PE3KU METAIIOB;

Jleknust 11 Ou3nKo-XxUMHUYECKHE CBONCTBA OPTaHMUYCCKUX COCIH-
HEHUU OTACIBHBIX KJIAcCOB (0OCOOCHHOCTH KIacCH(PHUKAIMA W HO-
MEHKJIATYpbl BHYTPHU Kjlacca; TOMOJIOTHYECKUI psan 1 obmas op-
MyJa; u3oMepus; (usndeckue CBOWCTBA; XMMHUYECKUE CBOMCTBA;
CIIOCOOBI MOTyYeHUS) KUCIOPOACOACPIKAIINX COSAMHEHUH (CTTHPTHI
U mpocThie 3QUpbl, (eHObI, albIAeTHIbl U KETOHBI, KapOOHOBbIC
KHCJIOTHI ¥ MX IIPOU3BOJHEIE).

Jleknust 12 OU3MKO-XUMHUYECKHE CBOMCTBA OPTaHMYECKHUX COEIU-
HEHHH OTIENBHBIX KJIaccOB (OCOOCHHOCTH KJIACCH(OUKAIMH U HO-
MEHKJIATYpbl BHYTPHU Kjlacca; TOMOJIOTHYECKUI psa U obmas dop-
MyJa; u3oMepus; (u3ndeckue CBOWCTBA; XMMUYECKUE CBOICTBA;
CHOCOOBl TIONYYCHUs) a30TCOACPKALINX COCNUHEHUH (aMHHBI H
aMHUHOKHCIIOTHI, OCITIKH).

IIpakTuyeckoe 3ansaTue 14 CBolicTBa NPUPOAHBIX YIIEBOAOPO-
JIOB, HAXOXKJIEHUE B MIPUPOJIE U PUMEHEHHE YTIIEBOJOPO/IOB

IIpakTu4eckoe 3ansaTue 15 [IpakTuyeckoe npuMEeHEHUE ITH-
JICHIJIMKOIIS, ruieprHa, Gpenona. [Ipumenenue hopmansaeruna,
areTanberuia, yKCyCHON KUCIOThL. Mbljla KaKk COJIM BBICIIMX Kap-
OOHOBBIX KHCJIOT. MOIOIIHE CBOHCTBA MbLIA;

IIpakTuyeckoe 3anaTue 16 Pemenue nenoyek npeBpailieHuii Ha
TeHETUYECKYIO CBA3b MEX/IY KIacCaMU OPraHUYECKHUX COeTUHEHUI
C COCTaBJICHHEM Ha3BAaHUH OPraHMYECKUX COCTUHEHUI 10 TPUBH-
AJBHOU MJIM MEXIYHApPOJHOU CHCTEMAaTHYECKONH HOMEHKIIATYPE.
Pemenne pacueTHBIX 3a7ja4 IO ypaBHEHUSM peaKkLUil C y4acTHEM
OpPraHUYECKHX BEIECTB.

IIpakTuyeckoe 3ansaTue 17 CocTaBineHue peakiiuii mprucoemHe-
HUS U OKUCJICHUS Ha MpuUMepe dTuiieHa. PerieHre pacueTHbIX 3a/1a4
C UCTIOJIh30BAHUEM TUIOTHOCTH T'a30B 110 BOJOPOJY U BO3AYXY.

OK 05

Tema 4.3.
Oprannue-
CKH€E Bellle-
CTBa B KHN3-
HeJIesSITelb-
HOCTH 4eJo-
Beka. [Ipous-
BOJICTBO U
IIpUMEHEHNE

Jleknust 13 buooprannyeckue coenunenus. [Ipumenenue u 6uo-
JIOTHYECKast poJib YIIeBoJoB. OKHUCIICHUE YTIEBOJAOB — UCTOYHHK
SHEPTUM XUBBIX OpraHn3MoB. OOnIacTH MPUMEHEHUS aMHUHOKHC-
sot. [IpeBpaiiieHust OeJIKOB HUINKM B opraHusMe. buonornueckue
¢yskun O6enkoB. buonorndeckue ¢yHKImu *KUpoB. Ponb opra-
HUYECKOH XMMUU B PEIICHUH MPOOJIeM MUIIEeBON 0€30MacHOCTH.
HyxkienHOBBIE KUCIIOTHI: cOCTaB u cTpoeHne. CTpOoeHHE HYKIIEO-
tuaoB. CocraB HykinenHOBbIX kuciot (JIHK, PHK). Pons Hyknen-
HOBBIX KHCIIOT B JKH3HEACSITEILHOCTH OPTaHI3MOB.

OK 01
OK 02
OK 09




opraHuye-
CKHX Be-
IIECTB B
MTPOMBIIII-
JIEHHOCTH

Jlexnust 14 CuHTETHYECKHE W MUCKYCCTBEHHBIE BOJIOKHA, UX CTPOE-
Hue, cBolcTBa. [IpakTHdeckoe UCIONb30BaHNE BOJMOKOH. CHHTETH-
YecKHe MIICHKU: U30JISAIUS JIUTsl TIPOBOJIOB, MEMOPaHBI JIJIsl OIIpecHe-
HUS BOJIbI, 3alIUTHBIC TUICHKY JIJIsl aBTOMOOWMIICH, TUTACTBIPH, XUPYP-
TUYeCKHEe TMOBS3kH. HOBBIC TEXHOJIOTMM JALHEHINEro COBEPIICH-
CTBOBaHUS MOJMMEPHBIX MaTEPHAIIOB.

IpakTnyeckoe 3ansiTue 18 [Ipon3BoACTBO OPraHMYECKHUX BeE-
IIECTB: MPOU3BOJICTBO MeTaHoa, mepepadotka HedTu. [lommsTunen
KaK KPyITHOTOHHA)XHBIN MPOIYKT XUMHUYECKOTO MTPOU3BOJICTBA.
[Tpumenenue stunena. [[pon3BoaCTBO U MPUMEHEHUE KaydyKa U
PE3HHBI.

IIpakTuyeckoe 3anaTue 19 Pemenue npakTuko-
OPUEHTUPOBAHHBIX 33JJaHUI MO0 COCTABICHUIO XUMUYECKUX peak-
[UH, OTPAKAIOIINX XUMHYECKYI0 aKTHBHOCTh OPTaHUIECKHX CO-
eIMHEeHNH B pa3IUYHBIX cpefax (MPUPOIHBIX, ONOTIOTHIECKHX, TEX-
HOTEHHBIX).

IIpakTuyeckoe 3ansaTue 20 Ponb oprannyeckoil XMMUHU B pellie-
HHH TIPOOJIeM SHEpreTHIecKol 0€30MacHOCTH, B Pa3BUTHH MEIUIIH-
HBI, CO3JJaHUU HOBBIX MaTepPHAaIOB, HOBBIX HCTOUHHKOB YHEPTUH
(abTepHATUBHBIC UCTOYHHUKH SHEPTHH).

IIpakTu4yeckoe 3ansaTue 21 CTpyKTypa U CBOKWCTBAa OPraHUYECKUX
BEIIIECTB.

2

Pa3zpen 5. Kuneruyeckue M TepMOIMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX pe-

aKknmit
Tema 5.1. Jlexkuus 15 Xumuueckue peakuun. Knaccudukanust XuMudeckux
Kunernue- | peakumit: mo (a3oBoMy cocTaBy (TOMOTEHHBIC W T€TEPOTCHHEIE),
CKHE 3aKO0- [0 MCIOJb30BAHUIO KaTajlu3aropa (KaTaJUTUYeCKUEe M HeKaTalu-
HOMEpPHOCTH | THYECKHE).
npoTtekaHusi | CKOpOCTb peakluH, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (PaKTOPOB:
XAUMUYECKUX | MPUPOABI pearupyrolnuX BeUIeCTB, KOHIICHTPAIIMHA PearnpyOInX 5
peakuuit BellecTB, TeMiieparypsl (mpaBwio Banrt-I'odda), mromann peak-
MOHHOHM NOBEPXHOCTH, HalW4us Karaiuzaropa. Ponb karanmza-
TOPOB B NMPHUPOJIE U MPOMBIIIJIEHHOM POU3BOJICTBE. OK 01
OHeprus akTUBalui. AKTHUBHPOBaHHBIA KOMIUIEKC. Karanusatopsl oK 02
u Katanu3. Ponb KaTanu3atopoB B MPUPOJE U MPOMBIIIIIEHHOM
MIPOM3BO/ICTRE.
IpakTuyeckue 3aHsaTHs 22 lI3ydyeHue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOH peaklnu OT KOHIEHTPAIUU Pearupyroninx BElIeCcTB U
temreparypsl. OnpeseneHine KOHCTaHThl CKOPOCTH peakuuu. Pe- 4
HIEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 33/IaHUI Ha aHann3 (pakTopos.,
BIIHMSIIOIINX Ha N3MEHEHUE CKOPOCTH XUMHUECKOI peaKIim.
Tema 5.2. Jlexmust 16 Kimaccudukanys XuMHIECKUX PEaKIHii: TI0 TEIJIOBO-
Tepmoauna- | My 3¢ddexty (sK30TEepMHUUECKHE, SHAOTEPMHUUIECKHE), IO 0OpaTu-
MHUYECKHE MocTH (00paTvMbie U HeoOpaTuMbie). TermnoBbie 3QQeKThl XUMH-
3aKOHOMeEp- | yeckmux peakumid. Tepmoxumudeckue ypaBHeHHs. OOpaTuMoCTh 9 OK 01
HOCTH TIPO- peaknuii. XMMHYECKOE PAaBHOBECHE W €Tr0 CMEIICHHE IOof ei- OK 02

TCKaHUA XU-
MHUYECKHX
peaKUUd.

CTBHUEM DA3INYHBIX (HAKTOPOB (KOHIEHTPAIUS PEAreHTOB WM
NPOAYKTOB PEakLuH, JaBlICHUE, TeMIlepaTypa) AJsl CO3AaHus Oll-
THUMAJIbHBIX YCIIOBUM ITPOTEKAHUS XUMUUYECKHUX IIPOLECCOB.




PaBHOBecue
XUMHUUYECKUX
peaxuui

IlonsaTtre 00 SHTATBIIUK W DHTpONUU. DHeprus [ 'ndbca. 3akoH
I'ecca u cnencrBus u3 Hero. Ponb cMenieHUs paBHOBECHS B TEX-
HOJIOTHYECKHX IpoIeccax.

IpakTuueckoe 3ausatue 23 [puanumn Jle [llatenne. Bausaue pas-
JIUYHBIX ()aKTOPOB HA W3MEHEHHE PABHOBECHS XUMHUYECKHX pPeaK-
LU,
3aKoH JIEHCTBYIONUX MAacC U KOHCTAHTa XUMUYECKOTO PaBHOBECHSI.
PacueThl paBHOBECHBIX KOHIIEHTpAIUH pearupyroniyx BEIIECTB U
MPOAYKTOB peakuuid. PacueTs! TermmoBoro adexra peaKiium.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHHil HAa TPUMCHCHHC
npunnuna Jle-llaTense s HaXOXKIEHUS HAPABICHUS CMEIICHUS
paBHOBECHS XUMHUYECKON peakiiuil U aHaiu3 (pakToOpoB, BIUSIOIIIX
Ha CMEIIECHUE XUMHUECKOT0 PAaBHOBECHSI.

IIpakTuyeckoe 3anaTue 24 Pemenue 3a1ad Ha CKOPOCTh XAMHYE-
CKOM peakiui U XUMHUYECKOE paBHOBECHE.

Pa3nen 6. lucnepcHble CUCTEMBI

Tema 6.1.
HucnepcHble
CHUCTEMBI U
(hakTophI UX
YCTONYHBO-
CTH

Jlexnust 17 Jucnepcusie cuctemsl. Komnoumasie cuctembl. Hc-
TUHHBIEC PACTBOPBHI.

PactBopenue kak puzuko-xummyeckuii nmpouecc. PactBopsl. Cro-
coOBbI MPUTOTOBIEHHs pacTBOpoB. PacTBopuMocTh. MaccoBast fo-
751 pacTBOpPEHHOro BeiecTBa. llpexenbHO nomycTHMBIE KOHLICH-
TpalUKM ¥ MX UCIIOJIb30BaHUE B OICHKE YKOJIOTHUECKOH Oe3omac-
HOCTH.

Knaccudukanus nucrnepcHeIX cUcTeM Mo cocTtaBy. CTpoeHue u
(baKkTopbl yCTOWYMBOCTH IUCIIEPCHBIX CHCTEM. Pacmo3HaBaHue
UCTHHHBIX PacTBOPOB, KOJJIOWAHBIX PACTBOPOB U Ipydomucmepc-
HbeIX cucteM. CTpoeHue MuIleNbl. PaccenBanue cBera mpu Ipo-
XOXJIEHHH CBETOBOTO IIydKa 4Yepe3 ONTHYECKH HEOAHOPOIHYIO
cpeny (3¢ dexra Tunnans).

IIpakTuyeckoe 3ansTue 25 Pemmenue 3aad Ha MPUTOTOBIICHUE
PacTBOpPOB.

Penienne mMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
JIUCTICPCHBIC CHCTEMBI, HCIIOJIb3YyeMbIe B OBITOBOW M IPOU3BOJI-
CTBEHHOH NIeSITENBPHOCTH YEJI0BEKa, C MO3ULIMH SKOJOTHUECKOoi 0e3-
OIACHOCTH TIOCJICJICTBUI M IPAMOTHBIX PEIICHUI MPo0JieM, CBs3aH-
HBIX C XUMUCH.

OK 01
OK 02

Pa3zpnen 7. KauecTBeHHbIe peakui 00HAPYKEHHSI HEOPTAHMYECKUX M OPraHUYeCKUX BellecTB

Tema 7.1.
O6Hapyxe-
HHE Heopra-
HHUYCCKUX
KaTHOHOB U
AQHUOHOB

IIpakTu4yeckoe 3ansaTHe 26 KauecTBeHHbIE XUMUYECKUE PEAK-
UM, XapaKTepHBIE ISl OOHAPY>KEHHUS HEOPTAaHUIECKUX BEIIECTB
(xaTroHOB 1 aHMOHOB). CocTaBlieHHE ypaBHEHUI peakuunii oOHa-
pyxeHust KaTHOHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIp-
HOW U MOHHOU (hopMax.

Peakuumn oOHapyXeHUs] HEOPraHUYECKUX BEIIECTB B pealibHBIX

00BEeKTaxX OKPYIKaIOIIEH CPeb.

OK 01
OK 02
OK 04




Tema 7.2.

IpakTuyeckoe 3anaTue 27 KauecTBeHHbIC XUMUYECKUE PEAKLIUU,

OG6Hapyxe-  |xapakTepHble 1T 0OHAPYKEHHS OTIENBHBIX KIACCOB OpraHude-
HUE OpPTaHU- |cKUX COSAUHEHNH: ()EHOIIOB, ABJIETH/IOB, KpaxMaia, yKCyCHOH OK 01
YCCKUX BC-  |KHCIOTHI, AMUHOKHUCIIOT U JIp. OK 02
MCCTB Ka4e- | leHaTypanusi OEITKOB IPU HATPEBAHWH, [IBETHHIE PEAKIINH OEITKOB. OK 04
CTBCHHBIMH | CocTaBlieHHE KaUeCTBEHHBIX peaknii OOHapy>KEHHUs OPraHUIeCKUX
PCAKIMAMH | cOeIMHEHUI OTAEIIBHBIX KJIACCOB.
IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE CO/IEPKAHHE
Paznes 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eITEJILHOCTH YeJI0BeKa
Tema 8.1. IIpakTu4yeckoe 3aHsaTHe 28 DKOIOTHUECKAsT O€30MIACHOCTD I10-
Xumust B ObI- | CIIEICTBUN OBITOBO ¥ MPOM3BOACTBEHHOM JIEATEIHLHOCTH YEIIOBEKa,
Ty U IpOU3- |CBs3aHHas ¢ mepepabOTKOil BEIIECTB; MOUCK U aHANN3 XUMHUYECKON
BOJICTBEHHOM | MH()OPMAaLIMK U3 Pa3TUYHBIX HICTOYHUKOB (Hay9HAs U y4eOHO- OK 01
JesITeNbHO-  |Hay4Has JIMTepaTypa, CpecTBa MaccoBOM nHpopManuu, cetb Uu- OK 02
CTH YeJIOBEKA | TEpHET U IpyTHe). OK 04
Ketice (¢ yuetom Oynyieit mpodeccHoHAIEHOM JesITeTFHOCTH) Ha OK 05
aHann3 HHGHOpPMAIIMU O IPOU3BOJICTBEHHOW AEATEIILHOCTH YeJI0OBe- OK 09
Ka, CBI3aHHOW C TIepepadOTKOM U MOTy9eHHUEM BEIIECTB, a TAKKE C
9KOJIOTHUECKON 0€30MacHOCTBIO.
[IpencraBnenue pe3ynbTaToOB pelIeHuUs KeHCOB (BBICTYIIJICHHUE C
Mpe3eHTanuen)
Pa3nen 9. UcciienoBanue U XUuMHYeCKHil aHATH3 00beKTOB OHochepsbl
Tema 9.1 IpakTnyeckoe 3ansiTue 29 V3ydyenue nabopaTopHOii TOCYIbI U
OcCHOBEHI NTa- [XuUMHUYECKHX peakTHBOB. OCHOBHBIE TabopaTopHbIe onepanuy. Jla-
OopartopHoil |0opaTopHOe 000pyAoBaHue. TeXHUKa OE30IMaCHOCTH U MpaBUiIa
MPaKTUKU B [paboTHI (MOBeIeHHsT) B Ta00OPaTOpUH.
npodeccuo- |Ipakrudeckoe 3ansitue 30 BoinojHeHHE THIIOBBIX PACYETOB 10
HAJIbHBIX TEMaTHKe 3KCIIEpUMEHTa (BBIXOJ] MPOIYKTa PeaKIiy, Macca HaBec- OK 01
71a00paTopy- |Ku, 0GHEM PACTBOPUTEIIS).
SIX O0paboTKa JaHHBIX, aHAJM3 U OIICHKA UX JIOCTOBEPHOCTH (BBIYHC-
JICHUEC CPEAHETO 3HAYCHUSA OKCIICPUMCHTAJIBHBIX JaHHBIX, ITOTrPEHI-
HOCTH).
[IpencraBnenne pe3ynbTaToOB SKCIIEPUMEHTA B pa3indHoi hopme
(Tabnuia, rpaduk, OTUET, JTOKIAl, PE3CHTAIHS).
Tema 9.2 IpakTuueckoe 3anaTue 31 Knaccudukarms mpoO BOBI IO BUIY
XUMUYECKUH | 1 HA3HAYCHHIO, UCXO/ISI U3 €€ XUMHUUYECKOTo cocTaBa. KMCIOTHOCTH
aHanu3 nMpo0 | W MEenoYHOCTh BOJBL. pH cpellbl U METOIBI €€ OIpe/IeTICHNSI.
BOIBI JKecTrocTh BoBI 1 METOIBI €€ orpeseneHus. CyInHOCTh METO/1a
TUTPOBAHMUA.
Bunbt sxecTrOCTH BOJIBI (BpeMeHHAs M MOCTOsIHHAS). JKecTKoCTh
BOJIBI KaK IPUYMHA BEITIAJICHUS OCaIKOB WIH 00pa30BaHUs COJIEO- OK 01
TIIOKEHHH, UMEIOIINX MECTO B OBITY U Ha MPOM3BOJICTBE. OK 02

CocraB coJeil, BEI3BIBAIOIINX JKECTKOCTh BOABl. XUMUYECKUE
MIPOIIECCHI, YCTPAHSIONINE )KECTKOCTh BOJBI. Y PaBHEHUS XUMHYIC-
CKHUX peaKUui, WILTIOCTPUPYIOLIUX MPOLECCh, TPOUCXOISIINE TPU
YCTpaHEHHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOMN KECTKOCTH OblI-
TOBBIMU M XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHSHHUS T10-
CTOSTHHOM KE€CTKOCTH.




IIpakTuyeckoe 3aHsaTHe 32 CriocoObI BRIpaXEHUS KOHIICHTPAIINH
PacTBOPOB: MaccoBas JIOJIsl paCTBOPEHHOTO BEIIECTBA, MOJISPHAS U
MOJISIIbHASI KOHIIEHTpauuu. TUTp pacTBopa. PereHre nmpakTuko-
OPUEHTUPOBAHHBIX TEOPSTUYCCKUX 33JJaHUI HA pacyeT KOHIICHTpa-
UH 3arps3HSIONIUX BEIIECTB U MX CPaBHEHHUE C MPEICIBHO JIOY-
ctuMbIMH KoHTIeHTpanusmu (I11K).

Tema 9.3
XUMUUECCKUN
aHaiau3 mpood
IIOYBBI

IpakTnyeckoe 3ansiTue 33 Kinaccudukamus moys mno BUIy U
Ha3HAYCHMIO, UCXOSI U3 XUMHUYECKOT0 COCTaBa. MneHTudukanus
poOBI MOYBHI 110 €€ XUMUUECKOMY COCTaBYy, OIIMCAaHUE BO3MOXK-
HOCTEH €€ IPUMEHEHUS.

TpeboBaHMA K Ka4eCTBY IOYBbI Pa3JIMYHOro HazHaueHus. Onuca-
HHE 0COOEHHOCTEH MCIIOIb30BAHUS IT0YB B 3aBUCUMOCTH OT TH-
TIOB, CTIOCOOBI YIIyUIIEHHs Ka4eCcTBa MOYB B 3aBUCUMOCTH OT
Ha3HaYCHMUS.

O06nacTu UCMOIB30BaHUS OPraHUUECKUX YIOOpEHH B 3aBUCHMO-
CTH OT Ka4eCTBEHHOT0 cocTaBa. Onucanne opraHndeckux ymnoo-
PEHUI U UX IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IIOYBHI U €€
Pa3sHOBUAHOCTHU.

OK 01
OK 02
OK 03
OK 05

IpakTuyeckue 3ausaTusa 34 O6nacti Ha3HaYeHUS (TPUMEHEHHUS )
MOYBBI, UCXOAS U3 KAUECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBA.
AHanmu3 HOpMAaTUBHOM TOKyMEHTAITUH.

Posb HEOpraHnveckux BEIIECTB B KaYeCTBE MUHEPAIIBHBIX yI00pe-
HUH, YJIy4IIUTENEH IT0YBBI.

CocrtaB MUHEpaIbHBIX YAOOPEHUH U UX IPUMEHEHHE B 3aBHCUMO-
CTH OT COCTaBa IOYBHI U €€ Pa3HOBUIHOCTH. B3anmocBs3p cocTaBa
YI[O6pCHHﬁ M UX BJIMSHUS Ha Bere€TaTUBHBIC CBOMCTBA U IIJIOJOHO-
LICHUE PACTCHUU.

OK 09

Hroro 3a 1 cemecTp

Jlexumii | TIpakTuk
16 34

HToro 3a 2 cemecTp

22 66

HToro 3a rox

38 100

KoncyabTanumn

He npenycmoTtpeno

CamocrosiTeqbHast padoTa

He npenycmorpeno

Bcero

138




3. YCJIOBUSA PEAJIU3ALIUU PABOYEN ITPOI'PAMMBI JJUITATIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUATIBLHO-TEXHUYECKOMY

o0ecrneyeHmnIo
No B yueHoit HaI/IMeHo?aHI/Ie cneuHanUbHLIX* OCHaH_[eHHUOCTB cneunanvaLIX
/1 paboTE! MMOMEIIECHUI U TTIOMEIIEHNUH JIJId ca- | IIOMEIIEHHUI ¥ TOMEIEHUH 1
MOCTOSITEJIbBHOW paOOTHI CaMOCTOSITEIIbBHOW pabOThI
Jlexumonnsl | Y4eOHas ayauTopus Ui mpoBene- | YueOHas ayautopus Ha 61 moca-
€ 3aHATUSI HUSI 3aHATUM JIGKIMOHHOTO THIIA | IOYHOE MECTO, YKOMILIEKTOBaH-
ayna. 1304. Has CIHeIUaJIu3upOBaHHON Mebe-

(Camapckas 06a., . Kunens, n.e.m., | 1610 (CTOINBI, JIaBKH, y4ueOHas
Yemo-Kunenvekuii, yn. Yuebnas 0. | 1ocka); TEXHHUYECKUMH  CPeJi-
1) cTBaMH OOydYeHHsS (IEeMOHCTpa-
LUOHHOE O00O0pYyJOBaHHE — KOM-
NbIOTEP, MIPOEKTOP ACER
X1278H); HarmsiaHBIMU TIOCOOH-
1 SIMH.

VYyeOHast ayauTopusi ajs mpoBene- | YueOHas aynuTopus Ha 85 moca-
HUS 3aHATHA JIEKIMOHHOTO THUIA | JOYHBIX MECT, YKOMILICKTOBAH-
ayn. 1309. Has CHEelUaJTu3UpOBaHHON Mebe-
(Camapckas 00a., . Kunenw, n.e.m., | 110, (CTOJBI, JIABKH, ydeOHAas
Yemo-Kunenvckutl, yn. Yuebnas 0. | nocka, xadenpa), TeXHHUECKUMU
1) cpeacTBaMu  00yuyeHHUs (JIeMOH-
CTpalliOHHOE O00OpyJOBaHHE -
npoektop  ACER  X1278H);
HaTJISAHBIMU TOCOOHSIMH.

[Ipaktuue- | KaOuner xumuu O6opyaoBaHue: MOCATOUYHBIE ME-
ckue 3aHg- | r. Kunens, n.r.T. Ycrb- CTa MO KOJHMYECTBY OOydaromInx-
THS Kunensckuit, yn. Yueonas, 1. 1. csi; pabodee MECTO TIperojiaBare-

Js1; BEChl TEXHOXMMHUYECKHUE, pa3-
HOBECHI TEXHOXHUMHUYECKHE, MIKad
cymnnbHbE, pH-merp, ®oto-
AIEKTPOKATIOPUMETP K®K-2,
HeHTpU]yra, MONIpUMETp, Mar-
HUTHBIE MEIIAJIKH, IITATUBHI Jia-
6opaTopHble, TEPMOMETBI,
Ha0oOp apeoMeTpoB, HAOOp MHIM-
KaTOpOB, 3JIEKTpUYECcKas IUINTKA,
raJbBaHHMYECKHUE AJIEMEHTBHI,
Ha0Op XWMHYECKUX PEAKTHUBOB,
Ha0Op CTEKIISTHHOM XWMHUYECKOU
HIOCYIbI.

VYyeOHast ayauTopust Ajis npoBeje- | YueOHas aynuropus Ha 32 moca-
HUS TPAKTHUYECKUX 3aHATUH, IPYI- | JOYHBIX MECTa, YKOMILJICKTOBaH-
MOBBIX W WHAWBUIYAIBHBIX KOH- | Hasl CHEIHMaIM3UPOBAHHON Mebe-
CyJbTallMH, TEKYIIEro KOHTPOJS U | JIbl0 (CTOJNBI, JIABKH, CTYJbs,
MPOMEKYTOUHOMN aTTecTanuu. | mkad, yueOHast 10CKa); TeXHUYE-
Aymutopust Nel213, (Camapckas | ckumu  cpeacTBaMu  O0ydYeHHS
0on., . Kumeno, n.e.m., ¥Ycmo- | (I€eMOHCTpallMOHHOE 0O0OpY/I0Ba-
Kunenvckuii, yn. Yuebnas o. 1) HUE — K HOYTOYK TNEepEeHOCHOM,
npoekrop BENQ PB 8250);
HarJIs,IHBIMUA TOCOOUSIMH.




Ne
I./11

Bun yueOnou
paboThI

HaumMmenoBanue crienuaibHBIX ¥
IIOMENIEHUN U IIOMENICHUH IS ca-
MOCTOSITEIbHON pabOThI

OcCHaILIEHHOCTH CHEUAIBLHBIX
HOMEIIEHNN U IIOMEIIECHUN IS
CaMOCTOSITENIbHOM padOThI

VYuebnHas ayauTopusi Ijsl TIpOBeEJe-
HUS TaOOPATOPHBIX 3aHSATUH, 3aHS-
TUHA JIEKIUOHHOI'O THUIA, 3aHITHI
CEMUHAPCKOT0 THUIIA, TPYHIOBBIX U
WHJIMBUIYAIbHBIX  KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MPOMEXY-
TOYHOM arrectanuu, ayna. 1302
(Camapckas 06a., . Kunens, n.e.m.,

Yemo-Kunenvekuit, yn. Yuebnas o.
1)

VYuebnas ayautopust Ha 32 moca-
JIOYHBIX MECT, YKOMILUICKTOBaH-
Hasl ClielUaIu3upPOBaHHON Mebe-
Jpt0  (CTOJIBI, JIAaBKH, CTYJIbS,
ydeOHass J0CKa); TEXHUYECKUMU
cpeacTBaMu  00yuyeHHUs (JIEMOH-
CTpalliOHHOE O00O0pYyJIOBaHHE —
HOYTOYK TEPEHOCHOW, MPOEKTOP
EPSON); HarnsgHeiMH TIOCOOUS-
MH.

3.2. UndopMaunmoHHOe o0ecnieyeHue 00yueHust
OcHoBHas JquTEpaTypa:

1. baunos, JI. H. Xumus : yueonuk ans cno / JI. H. baunos, U. JI. Tlepdunona, T.
B. CokonoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — TekcT : 3yekTpoHHBIHN //  JlaHb 3JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/167183. — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTeNeHh

2. Capraes, I1. M. Aranmutuaeckast xumus / I[1. M. CapraeB. — Cankr-IletepOypr :
Jlanb, 2023. — 524 ¢. — ISBN 978-5-507-45483-9. — TekcT : 3neKTpOoHHBI# //
Jlanb : AIIEKTPOHHO-OUOIMOTEeUHAS cucrema. URL:
https://e.lanbook.com/book/302480.

JlonmosiHUTEIbHAS JIUTEpaTypa:

1. «Kamyctuna, A. A. O0mas 1 HeopraHudeckas Xumus. [IpakTukym : ydeOHOE
nocobue mis cro / A. A. Kanyctuna, . I'. Xanpuenko, B. B. JIlu6anos. — 2-¢
u3a., crep. — Cankr-IletepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-
8887-2. — TekcT : anexTpoHHbI // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/183309» (Kamyctuna, A. A. OOmas u Heop-
rannueckass xumus. [Ipaktukym : yueOHoe mocodue nius cmo / A. A. KanyctuHa,
. I'. Xanpuenko, B. B. JIu6anos. — 2-e u3., crep. — Cankr-IleTepOypr : Jlanb,
2021. — ISBN 978-5-8114-8887-2. — TekcT : 25eKTpOoHHBIN // JIaHb : 3IEKTPOH-
HO-OmbOnmoTeunas cucrema. — URL: https://e.lanbook.com/book/183309

2. Yepnukona, H. FO. Pemaem 3aaun no XuMumu caMoCTOSITENBHO (C OTBETaMU U
pemenusimu) / H. 10. Uepnukora, E. B. MemepsikoBa. — 2-¢ u3a., crep. —
Cankr-IletepOypr : Jlawp, 2023. — 330 c. — ISBN 978-5-507-45904-9. —
Tekcr : anextponssiit // Jlanb : anekTpoHHO-OMONMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/291209.

3. Ponun, B.B. ®usnveckas u KoyutougHas xuMus : yueObnoe nmocodue / 2.B. I'op-
yakoB, B.A. OpoOen; CraBponosibckuii roc. arpapHbii yH-T; B.B. Pogun .—



https://e.lanbook.com/book/302480
https://e.lanbook.com/book/291209

Crasponons : AI'PYC, 2013 .— 156 c. — ISBN 978-5-9596-0938-2 .— URL.:
https://lib.rucont.ru/efd/314455.

4. Nmenn, J1.1O. ITumesas xumus / I'.B. Uneuna; J1.}O. Uneun .— Ilen3a : PUO
I[MI'CXA, 2016 .— 152 ¢. — URL.: https://lib.rucont.ru/efd/360119.

5. TI'abpuensn O.C. Xumusi: TeCThl, 337a4d U yOpaXHEHHs: y4ueb. mocobue s
CTYyI. yupexaenuii cpef. mpod. oopazoBanus / O.C. I'abpuensn, I'.I". JIpicoBa. — 7-
e u3x., crep. — M.: 3narensckuii neHTp «Akagemus», 2019. — 336c¢.
IIporpamMHoe o0ecnieyeHue

1.

Omneparmmonnas cucrema Windows XP u mporpammbl, BXOASIIIUE B CTaHIAPT-
Hyto nocraBky Windows; Ilaker oducueix nporpamm Microsoft Office XP
(Word XP; Excel XP; Access XP; Power Point XP);

[Tporpammel aiist paboTsl ¢ riobansHOM cethro Internet (Internet Explorer; Out-
look Express; Telnet)

[Iporpammel anTuBupycHO# 3amuThl JaHHBIX KAV 6.0 unmu DrWEB 4.33
WuterpupoBanHas cuctema mporpammuposanus TurboPascal nin ABCPascal.

Ilepeyenb HHPOPMAITUOHHO-CIIPABOYHBIX CHCTEM U NMPOodeccHOHAILHBIX 023
JAHHBIX:

1.

http://school-collection.edu.ru/ — Equnas koiuiekius udpoBbIX 00pa3oBaTelIb-
HBIX PECYPCOB.

http://him.1september.ru/ — »aexTpoHHas Bepcus razeThl "Xumus" MpUIOKe-
Hue K "1 centaops".

http://www.college.ru/chemistry/ — OtkpsiTeiid Komnemxk: Xumusi. DIeKTpoH-
HBI yYEOHHK TO0 XMMHH (HCOpPraHWYECKas, OpraHudecKas, sjaepHas XUMus,
XUMHSI OKPYKAIOIICH Cpefibl, OMOXMMHUS); COACPIKUT OOJBIIIOE KOJTHMYECTBO J10-
MOJTHUTEIBHOTO MaTepuasia. YUYeOHHK COMPOBOXKIACTCS CIPABOYHBIMU TaOIH-
[aMH, IPUBOJAUTCS MOAPOOHBIN pa3d0p TUIIOBBIX 3a/a4, MPEICTABICH OOJIbIION
Ha0O0p 3a7a4 ISl CAMOCTOSITEIILHOTO PEIICHUSI.

http://chemistry.narod.ru kpaTkuii Kypc XuMuH, OHOrpaduu XUMHUKOB, CTAaThH,
BEIIECTBA, OMbBITHI, My3ed. OOJIACTH XWMHHU: OpPTaHWUYeCKas, aHaJIUTHYCCKas,
IKOXUMHUS, HEPTEXUMUS, TEPMOXUMHUSI.

http://experiment.edu.ru Kosmekius "EcTecTBEeHHO-HAYYHBIE YKCIIEPUMEHTHI" -
ITO BXOAsIas B cocTaB Poccuiickoro o0mieoOpa3oBaTeiabHOTO MOpTana KO-
JICKITUST OMBITOB 10 (hM3HMKEe W XUMUHU. KOJJIEKIIUS COACPKUT ONMCAHUS W BU-
neoneMoHcTparu 6osee 90 onbITOB MO PU3UKU U XUMUU. BUICOpOIHMKU OMIBI-
TOB MOXXHO CKauaTh HWJIM MPOCMOTPETh B PEKMME OHJIAiH. MIMeercs BO3MOXK-
HOCTh TIOMCKAa B KaTaJIOr'e OMBITOB 10 PyOpUKaTOpaM pas/IesioB IKOJIBHBIX Kyp-
COB (DM3MKH U XUMHH, TI0 00pa30BaTEIIbHOMY YPOBHIO, IO KITFOUEBBIM CIIOBAM.
www.chem.msu.su (DnekTpoHHast OMOIHOTEKA 10 XUMHH).

WWW.hvsh.ru (kypHaim « XuMUs B IIIKOJIC ).

WWW.NIJ.ru (kypHan « XMMHS U )KU3HBY).



http://school-collection.edu.ru/
http://him.1september.ru/
http://www.college.ru/chemistry/
http://chemistry.narod.ru/
http://experiment.edu.ru/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

3.3 Metoanueckne peKOMEHAAUMH MO0 OPTraHU3AIUU U3YYeHUs] TUCITUIINHBI

B memsx peanu3anmuy KOMIIETEHTHOCTHOTO TMOJAXOJa TMPHU MPENoJaBaHUU
JUCIUIUIMHBL KCIIOJIb3YIOTCS COBPEMEHHBIE 00pa30BaTelbHbIE TEXHOJOTHH: HH-
(dbopMaIOHHbBIE TEXHOJIOTHH, TEXHOJIOTUH Pa3BUBAIOIIETO O0YUEHUS, TEXHOJIOTHH
npobsieMHOro 00ydeHHs (MpoOJIEeMHOE H3JIOKEHHE, UCCIE0BATEILCKUN METON),
TEXHOJIOTUH 3BPUCTUYECKOT0 00yUeHHUs (BBIMOIHEHUE TBOPUECKUX 3aaHui, UTPO-
BbIE METO/MKHU). B couetanuu ¢ BHeayuTOpHOU paboTOM, Nisi HOpMUPOBAHUS U
pa3BUTHS OOLUX U MPOPECCUOHAIBHBIX KOMIETEHIIUN O0yYarOMIMXCS MPUMEHS-
I0TCSl aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI TPOBEACHUS 3aHATHI (TPyIOBas KOH-
CyJbTaIMsl, pa300p KOHKPETHBIX CUTYyAaIlHid, IEJIOBBIE U POJIEBBIC UTPHI, TPYIIIOBas
JUCKYyCCHSI).

Jlnis mpoBeACHUS TEKYIIEro KOHTPOJIS 3HAHUM MPOBOAATCA YCTHBIE (MHIU-
BUTyJIBHBIA ¥ (DPOHTAIBHBIN) U TUCHMEHHBIE OMPOCHI (TECTUPOBAHKE, KOHTPOIIb-
Has paboTa, T0KJIa/ibl) IO COOTBETCTBYIOIIUM TE€MaM pa3JielioB.

[IpomexxyTouHas arrectanus B popme auddepeHunpoBaHHOro 3ayeta — 1 u
2 ceMecTp



4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHU
JANCHOUITIJIMHBI «XUMMWUSA»

KOHTpOJH) N OLCHKA PACKPBIBAIOTCA 4CPC3 TUCHUILIMHAPHBIC PC3YJIbTAThI, YCBOCH-
HBIC 3HAaHUA U HpI/IO6peTCHHBIe CTyACHTAMU YMCHUS, HAIIPABJICHHBIC Ha Q)opMHpo—
BaHHC O6HII/IX 151 HpO(i)eCCI/IOHaJILHI)IX KOMHGTCHHHﬁ.

Oo6man/npodeccuoHaabHast Paznen/Tema THI OLEHOYHBIX MEePONPHUSITHIA
KOMIEeTeHI S

OK 01 P.1 Temsr 1.1, 1.2 Yeruori onpoc. [TncbMeHHBIH ompoc.
P.2 Temsr 2.1, 2.2 TectupoBanwme. Jlenosrie urpsl. Ketic
P.3 Temr1 3.1,3.2,3.3 — 3aganus. [IpakTuko-
P.4 Temn 4.1,4.2,4.3 OPUEHTHUPOBAHHBIE 3a1aHUS IO COCTaB-
P.5Temr1 5.1,5.2 JICHHIO XUMHUYECKUX peakuui. Pemienue
P. 6 Tems1 6.1 3aaa4. JJoknanel. BeimonHenue npose-
P.7 Temsr 7.1, 7.2 pOYHOTO TecTa. IKCIIEPTHOE HAOIIOTe-
P.8 Tems! 8.1 HUE 32 BBIIIOJIHEHUEM MPAKTUYECKUX
P.9 Temr1 9.1,9.2,9.3 pabor.

OK 02 P.1 Temn1 1.2 Yerubii onpoc. [lucbMenHsli onpoc.
P.3 Tewmnr 3.1,3.2,3.3 Pewenue 3agau. TectupoBanue. Jleno-
P.4 Temn 4.2,4.3 BbIe urpkl. Keiic — 3aganus. JJoxmansl.
P.5 Tewms! 5.1, 5.2 JKcrnepTHOEe HAOIIOICHUE 32 BBITIOJTHE-
P. 6 Tems1 6.1 HUEM MPAKTUYCCKUX padoT.
P.7 Temrr 7.1, 7.2
P.8 Tems! 8.1
P.9 Temsr 9.2, 9.3

OK 03 P.4 Tewmsr 4.2 Yerubii onpoc. [lucbMenHsli onpoc.
P.9 Temsl 9.3 Joxmaner. DKcriepTHOE HAOIIOIEHUE 3a

BEITIOJTHEHHEM TIPAaKTUIECKUX padoT.

OK 04 P.7 Temsr 7.1, 7.2 Yerusiii onpoc. [IncsMenHsli onpoc.

P.8 Tewmnr 8.1 Keiic — 3aganus. [lpakTuko-

OpUEHTUPOBAHHBIC 33/IaHUS 110 COCTaB-
JICHUIO XUMUYECKHUX peakuuii. JKc-
MEPTHOE HAOJIIO/ICHUE 32 BBITIOJTHCHUEM
MPAaKTUYECKUX PadOT.

OK 05 P.4 Temrer 4.2 Joxmanel. DKcriepTHOE HAOIIOIEHUE 3a
P.8 Tewms! 8.1 BEITIOJTHEHHEM TIPAaKTUIECKUX padoT.
P.9 Temsr 9.3 Keiic — 3apanusa

OK 09 P.4 Temsr 4.1,4.3 Ycerasli onpoc. [InceMeHHsIl omnpoc.
P.8 Tewmsr 8.1 Pemenne 3amau. TectupoBanue. JKc-
P.9 Temst 9.3 MEPTHOE HAOJIIO/ICHHUE 32 BBITIOJTHCHUEM

npakTuieckux padot. Hokmnasl. Keiic
— 3a/1aHus




Paloqan nporpamma Ancuminimns pazpadorana Ba ocsose PeaepatbHono
FOCY ARPCTBEHNONO OBPasOEITENLHONC CTaHAAPTa Opeanero obmero ofpasosanns.

Paspaboramx:

[Ipenosasarens kadeaped «I yManETIPHME H CCTECTHEMHONAY IHME JAHCUHILTHHLLY
Bokona AHNa. AICKCCCEKRA L
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