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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.07 Xumus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOrOM mucumruirabl OY/1.07 Xumust sSBiseTcst 4acThiO MPOrPaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
09.02.06 CETEBOE U CUCTEMHOE A/IMUHUCTPUPOBAHME (mnpukaz MunoOpHAyKH
Poccun ot 09.12.2016 1. No 1548)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (YTBEPXJIEHO na 3acemanuu CoBeTa 1o OIEHKE COIEPXKAHUS U KaduecTBa
MPUMEPHBIX pabodnx mporpaMmM o0meoOpa3oBaTeIbHOrO U COIMAIbHO-TYMAHUTAPHOTO IIHKJIOB
cpenrero npodeccnonampHoro oopazosanus [Iporoxon Nel4 or 30.11.2022)

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.

VYueonas mucuurmmuaa OV/[.07 Xumus Bxoaut B mukii O01eoopa3oBaTeIbHON MOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

Ilenn mucoumuHB::  (QOpMUpOBAaHHE Yy CTYACHTOB IMPEACTABICHHUS O XUMHYECKOH
COCTABJISIIOIIEN €CTECTBEHHO-HAYyYHOM KapTHHBI MHpa KaK OCHOBBI NPHUHSTHS PEIICHUN B
JKU3HEHHBIX U NIPOU3BOACTBEHHBIX CUTYyalUAX, OTBETCTBEHHOIO ITOBEAECHUS B IIPUPOIHOM CpEJIE.
3aiaun JUCLUIUIUHEIL:

- copMHpOBaTh ITOHHMAaHHE 3aKOHOMEPHOCTEH TPOTEKaHWsI XUMHYECKHX IIPOIIECCOB U
ABJICHUM B OKpYKAWOIIEH cCpele, LEJOCTHOM HaydyHOM KAapTUHBI MHpa, B3aUMOCBA3U H
B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTb YMEHHS COCTaBISTH (OPMYJIbI HEOPraHWYECKMX U OPraHMYECKHUX BEILECTB,
YpaBHEHUS] XMMUYECKHX PpEaKLUid, OOBSCHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHUX DKCIIEPUMEHTOB;

- copMupoBaTh HaBBIKM ITPOBEJCHHS MPOCTEHINNUX XMMHUYECKHX OSKCIEPHMEHTAIbHbIX
UCCIIC/IOBAaHUN C COONIOZICHWEM TpaBui 0€30macHOro oOOpalleHusi C BeIIeCTBAMH U
naboparopHbIM 000pYIOBaHUEM;

- Pa3BUTh YMEHHUS HCIONB30BaTh HH(POPMAIMI0 XHUMHYECKOTO XapaKTepa W3 pa3IHuHBIX
HACTOYHUKOB;

- chopmupoBaTh yMEHUs MPOTHO3UPOBATH IOCIEACTBUS CBOCH AESITEIBHOCTH U XUMUYECKUX
MPAPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIECCOB;

- c(hopMHpPOBATH MOHUMAHHE 3HAYUMOCTHU JTOCTHIKCHUN XUMHYECKOW HAYKU M TEXHOJIOTHH JJIst
Pa3BUTHS COIMAIBHON U MPOU3BOJACTBEHHOU cep.

OOmire pe3ynbTaThl OCBOCHUS AUCHUTUIMHBL (JIMYHOCTHBIE M METAIPEMETHBIC PE3YIIbTATHI):

- TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEIEIICHHIO;

-OBJIaJICHAE HaBBIKAMH y4eOHO-HNCCIIEI0BATEIBCKOM, TPOEKTHOW U COIMAIBHOM JIeITETHHOCTH;
B wacTtu Tpy10oBOro BOCIIUTaHHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacCTepPCTBa, TPYAOIO0HE;

- TOTOBHOCTb K aKTHMBHOH JAEATEIIBHOCTH TEXHOJIOIMYECKOW M COLMAJIbHON HAIPaBICHHOCTH,
CIOCOOHOCTh  MHUIIMMPOBATh, IUIAHHPOBAaTh W CAaMOCTOATENBHO  BBIMIONHATH — TaKylO
JIeATEIbHOCTD;



- HHTEpeC K pa3IMuHbIM cdepaM npodeccruoHanbHON AesITENbHOCTH,

B o0macTy IeHHOCTH HayYHOTO TO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOHM MPaKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MeCTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM M UYMTATENIbCKOM KYJIBTYphl KaK CpPEICTBAa B3aUMOJAEHCTBUS
MEX/1y JIFOIbMU U TIO3HAHUS MHPA;

- OCO3HAHME I[IEHHOCTH Hay4yHOW [eATeNbHOCTH, TOTOBHOCTb OCYILIECTBIATH HMPOEKTHYIO H
HCCIIEIOBATEIBCKYIO I€ATeIbHOCTh HHAUBUIYaIbHO U B TPYIIIIE;

B obmacTi 53K0I0TrMYECKOro BOCITUTAHMS:

- cOpPMHPOBAHHOCTh JKOJNIOTUYECKOW KYIBTYpbl, TIOHUMAaHWE BIMUSHUS COLUAIBHHO-
9KOHOMHMYECKHX IIPOLECCOB Ha COCTOSHHME IPHUPOIHOM M COLMAIBHOW Cpellbl, OCO3HAHHE
100aJIbHOTO XapaKTepa SKOIOTUIECKUX MpodieM;

- IUIAHUPOBAHKE U OCYLIECTBJIEHUE NCUCTBUN B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUS LIEJIeH
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

aKTHBHOE HENPHUATHE NCHCTBUH, IPUHOCAIINX BPEJ OKPYKAIOIIEH Cpeie;

- YMEHHUE TIPOTHO3MPOBATH HEOIATONPHSITHBIE SKOIOTHISCKUE MOCIIEACTBUS IPEIIPUHIMAEMBIX
JIEMCTBU, IPEIOTBPAILATE HX;

- pacIIMpeHue OIbITa AeATENbHOCTH YKOIOIMUYE€CKOM HalpaBIeHHOCTH;

- OBJIaJICHUE HaBBIKAMHU y4eOHO-HCCIIC0BATEIBCKOM, MPOSKTHOW U COIUAIBHOM JIESITEIbHOCTH;
OsnazeHne yHUBEpCAJIbHBIMU YIEOHBIMU TIO3HABATEIIBHBIMU JICHCTBUSIMU:

a) 6a30BbIe JTOTHIECKUE JICHCTBUS:

- caMoCTOATENbHO (OPMYIUpPOBaTh M aKTyaJIM3UpPOBaTh IpOOJeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTaHAaBJIHMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHS U CPaBHEHUS, KJIACCH(pUKAIUU U
00001IeHH S

- OIIpeNIeNsITh LIeNU AeITeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU UX JTOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHSI B pAaCCMAaTPUBAEMBIX SIBICHUSIX;

- BHOCHUTHb KOPPEKTHUBBI B JAEATEIbHOCTb, OICHUBaTb COOTBETCTBHE PE3YJbTaTOB LENSIM,
OLIEHMBATh PUCKH MOCIEACTBUN JEATEIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX Tpo0ieM

0) 6a30BbIE UCCIICIOBATEIBCKUE JCHCTBHUS:

- BIIAJETh HABBIKAMHU YYEOHO-HMCCIIEOBATEIBCKONH W TPOEKTHOH AEATEIbHOCTH, HABBIKAMH
paspemnieHus mpooiem;

- BBISIBJISATH NPUYMHHO-CIIECTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3a/ady, BBIIBUraTh TMIIOTE3Y
€¢ pelIeHMs, HaXOIUTh apryMeHThl Ui JOKa3aTelbCTBAa CBOMX YTBEpXKAECHUH, 3aJaBaTb
IapaMeTpsl U KpUTEPUH PEIICHNUS;

- aHAJIM3UPOBATh MOIYUCHHbIE B XO/I€ PELLIEHUS 3a/1a4i PE3yIbTaThl, KPUTHYECKH OLIEHUBATh UX
JIOCTOBEPHOCTB, IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- yMeThb TIIEPEHOCHTHb 3HAaHWS B T[IO3HABATEIBHYD M  TNPAKTUYECKYyI0  00macTu
KHU3ZHEJEATENbHOCTH;

- YMETh UHTETPUPOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

- BBIJIBUTaTh HOBbIE HJIEU, IIPE/UIaraTb OPUTHHAJIBHBIE MTOAXOAbI H PELICHHS;

- CITOCOOHOCTH MX MCIIONB30BAHUS B MTO3HABATEIILHOW U COLMATBHOM IPAKTHKE

B) paboTa ¢ HHpOpMaIe:

- BIIa/IETh HABBIKAMH MOIYYECHUSI MHPOPMAIH W3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYILECTBIIATH MOWCK, aHAJIN3, CHCTEMAaTH3AIMI0 H MHTEPIPETANNI0 HHPOPMAIIUH PA3THYHBIX
BHJIOB U ()OPM TIPE/ICTABICHHUS,

- cO37[aBaTh TEKCTHI B pa3iM4YHbIX (popMaTax ¢ y4yeToM Ha3HaueHUS MHPOpPMALUU U LIEJIEBOU
ayIUTOPHUH, BEIOUPAsi ONTUMAJIbHYIO (POPMY HPEACTABICHUS U BU3YaTH3aINH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh HH(OPMAIHH, €€ COOTBETCTBHE IPABOBHIM U
MOPaJIbHO-3TUYECKUM HOpMaM;



- MCIIONB30BATh CPEACTBA WH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3AalMOHHBIX 33/a4 ¢ coOmoneHneM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, THTHEHBI, PeCypcoCOepPeKeHHsI, IPABOBBIX U 3THYECKHX
HOPM, HOPM UH(OPMAIIOHHOM 0€30MTaCHOCTH;

- BIAJeTh HaBBIKAMH pACIO3HaBaHHWS W 3alMWUTHl  WHpOpManuu, WHOOPMALIUOHHON
0e30MaCHOCTH JIMIHOCTH;

OsnazeHne yHUBEPCaIbHBIMU KOMMYHUKATUBHBIMH JICHCTBHUSIMHU:

0) coBMecTHas AESITCIBHOCTD:

- IOHMMATh M WCIOIB30BaTh MPEHMYIIECTBA KOMAHHON ¥ HHIUBHUIYaIbHOU PaOOTHI;

- IPUHUMATh LENN COBMECTHOM JESITENbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH JACHCTBHUS
[0 €€ JOCTHXKEHMIO: COCTaBIATH IIIaH JEHUCTBHH, pacHpeAeisaTb POIM C Yy4eTOM MHEHHUH
YYaCTHHUKOB 00CYKIaTh PE3yJbTaThl COBMECTHON PabOTHI;

- KOOpDIMHHWPOBAaTH W BBINONHATH pPabOTy B YCIOBHSX pEadbHOTO, BHUPTYaJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILECTBIIATH TIO3UTUBHOE CTPATETHUECKOE ITOBE/ICHUE B PA3IMYHBIX CUTYAlUAX, TPOSBISATH
TBOPYECTBO W BOOOpaKeHHE, OBITh HHUIIMATUBHBIM

OBnazieHne YHUBEPCATbHBIMU PETYIATUBHBIMU ACHCTBUSMHU:

T) IpUHATHE ceOs U JPYTUX JFOJCH:

- IPUHAMATh MOTHBBI ¥l apTYMEHTHI IPYTUX JIOJIEH MPH aHATIH3€ Pe3yIbTaToB JAeATEIIbHOCTH;

- IPU3HABATh CBOE MPABO M IIPABO JAPYTHX JIFOACH Ha OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHMUMATh MHP C ITO3UIMH JIPYTOTO YEIOBEKa.

B pesyabTare ocBOeHHSs1 Y4eOHOM AMCHUIINHBI CTYIEHT J0J’KEH 3HATH:

- 0 XMMHUYECKOM COCTaBIAIOIIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIU XUMHUU B IO3HAHUU
SIBJICHUI TIPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIbTYphl JIMIHOCTH, €€ (PyHKIIMOHATBHON
rPaMOTHOCTH, HEOOXOAMMOW Ui pelIeHHs TMPaKTHYECKUX 3a1ad M SKOJOTHYECKU
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U TIPUPOIHOM cpere.

B pe3yjibTaTe 0CBOCHHS Y4eOHON AMCHUIUINHBI CTYIEHT J0JKEH YMETh:

- BBIABIIATH XapakTEpHbIE IPU3HAKA M B3aUMOCBS3b H3YYEHHBIX IIOHATHH, HIPHUMEHATH
COOTBETCTBYIOIIME TIOHATHS IIPU ONHUCAHUU CTPOECHHS M CBOMCTB HEOPraHHMYECKHX W
OPraHMYECKUX BEIIECTB M UX MPEBPALICHUN; BBISBISTh B3aUMOCBA3b XMMHUYECKHX 3HAHHUM C
MOHATUSAMU U IIPEACTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- HCIOJNb30BaTh HAMMEHOBAHUSA XUMHYECKHX COEAVMHEHUM MEXIyHapOJHOIO COH3a
TEOPETHYECKOM M NPHUKIAJHOM XHMHM M TpPUBHAJIbHBIC HA3BaHWS Ba)KHEHIIMX BEILECTB
(3THIIEH, aneTHiIeH, TIUIEepuH, (eHon, popMaIbIerull, YKCyCHas KUCIIOTa, IIHIMH, YTapHbBII
ras, yIJIeKHCIbIM ra3, aMMHaK, ralleHas H3BeCTb, HEramieHas W3BECTb, IUTbEBAas cOla U
JIpYTUX), COCTAaBIATH (GOPMYJbl HEOPraHWYECKUX M OPraHWYEeCKHX BEIIECTB, YPaBHEHUS
XUMHYECKIX PEeaKUni, OOBSICHATh HX CMBICHI; IOATBEPXKIATh XapaKTEPHbIC XUMHUYECKUE
CBOMCTBA BELIECTB COOTBETCTBYIOIMMH SKCIEPUMEHTAMHU U 3aIIMCSIMU YPAaBHEHUH XUMHYECKUX
peaximii;

- YCTaHABIMBATh MPHUHAICKHOCTh U3YYEHHBIX HEOPraHWYECKHX U OPraHUMYECKUX BEIIECTB K
OIPENIETICHHBIM KJIacCcaM M TpyliaM COCIUHEHUH, XapaKTEpHU30BaTh UX COCTAB U BAKHEUILIHE
CBOICTBa; OINpEAENsATh BHJAbI XMMHUYECKMX CBsA3€H (KOBajleHTHasl, MOHHas, MeTaJlJudeckas,
BOJIOPO/HAs), TUIBI KPUCTAJUIMYECKHX PEHIETOK BEIIECTB; KJIACCH(PHIMPOBATh XUMHUYECKUE
peakuuu;

- TPOBOJMTH PacyUeThl M0 XUMHYECKUM (OpMyrnaM M ypaBHEHHSIM XHMUYECKHX PEaKIHi C
UCIOJIB30BaHUEM (DU3MYECKUX BEIMYMH, XapaKTepPH3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMasbHBIE YCIOBHS) ra30B, KOJMUYECTBA BEIIECTBA; HCIIOIb30BAThH
CHUCTEMHBIE XMMHYECKHE 3HAHUSA /I MPUHATHS pELIEHUH B KOHKPETHBIX JKH3HEHHBIX
CUTYyalHsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM

- IUTAHHPOBAaTh M BBINOJHATH XUMHUYECKHH HKCIEPUMEHT (IIPEBpAILEHUS OPraHUYeCKUX
BEILECTB IIPU HArpeBaHUM, IOMYyYEHHE OTUJIEHA M H3YyYEHHE €ro CBOMCTB, Ka4€CTBCHHBIE



peakmuM Ha ajmbAETHIbI, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypamus OCIKOB IPU HarpeBaHHH,
[[BETHBIC PEaKIU¥ OEJKOB; MPOBOAUTH PEAKIIMA MOHHOTO OOMEHa, OMPEAESATh CPeLy BOJIHBIX
pacTBOpOB, KAaueCTBEHHBbIE peakIUH Ha cyiabdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha KAaTHOH
aMMOHHUS; pellaTh SKCIIEPHUMEHTAIbHBIC 33aJa4d 0 TeMaM ) B COOTBETCTBHH C IIPaBUIIAMHU
TEXHUKH O€30MacHOCTH NpH OOpalleHHH C BEIIECTBAMH H J1a00PaTOPHBIM 000pPYyJIOBaHHEM;
NPEJCTaBIATh PE3YNbTaThl XHUMHYECKOTO SKCIEPUMEHTa B (OpMe 3alluCH YpaBHEHUH
COOTBETCTBYIOIINX peakuil ¥ (GopMyITHpOBaTH BHIBOJIBI HA OCHOBE 3THX PE3YJbTaTOB;

- aHATM3UPOBATh XUMHUYECKYI0 MH(POPMAIHUIO, ITOIyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (CPEICTB
MaccoBOW MHGpopMaruu, cets MHTEpHET U IpyTHe);

- coOmrofaTh TpaBUiIa SKOJIOTHYECKH IEJIeCOO00pa3sHOro IOBEICHHUS B OBITY M TPYIOBOI
JIESITEIbBHOCTH B LIEJSIX COXPAHEHMsI CBOErO 3I0POBbSl M OKPY’XKAIOLIEH HPUPOJHOU Cpejibl;
YUUTBIBaTh OIMACHOCThH BO3JIEHCTBUS Ha YKUBBIE OPraHU3MbI OIIPEJIEIICHHBIX BEIIECTB, [IOHUMAas
CMBICII TTOKa3aTelis IpeAeIbHOM JOMYCTUMOM KOHILIEHTPAaUH.

B pesyabraTte ocBOeHHsI y4eOHOMH AMCHUILVINHBI CTYIEHT J0JKeH HMeTh HABBIKH U (MJIH)
OIBIT /IeSITeIbHOCTH:

- CHCTEMOM XHUMHYECKUX 3HAHHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIAralOIINe MOHSITHS
(XMMHUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aTtoma, s-, p-, d-3JeKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIIbHOCTh, CTENEHb OKUCICHMS,
XUMHYECKasi CBSI3b, MOIIb, MOJIIpDHAs Macca, MOJSIPHBIH O0BEM, YIVICPOJHBIH CKEJeT,
($yHKIMOHATBHAS TPYIA, PaafKal, W30MEpHUs, M30MEphbl, TOMOJIOTHUYECKAN Psif, TOMOJIOTH,
YIIEBOAOPOMBI, KHUCIOPOA- W a30TCOACPIKAIINE COCOUHEHHUs, OHOJIOTHYECKH aKTHBHBIC
BemiecTBa  (yINEBOABI, OKHpBI, OENKH), MOHOMEp, TMOIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs, KpUCTaUINYecKasl pelieTka, THIIbl XUMUYECKUX PeaKIuil
(OKHCITUTENBHO-BOCCTAHOBUTEIbHBIC, HK30-U SHIOTEPMHUUYECKUE, PEaKIMd MOHHOTO OOMEHa),
pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI, DIEKTPOIUTUYECKAs [IUCCOLMALINS, OKHUCIUTEINb,
BOCCTaHOBMTEJIb, CKOPOCTh XMMHUYECKOHN PEAKIIMH, XUMUYECKOE PABHOBECHE), TEOPHH U 3aKOHBI
(Teopust XMMMYECKOTO CTpPOEHMs opraHudeckux BemectsB A.M. bymiepoBa, Tteopus
JNEKTPOIMTUYECKON —Juccouuanuy, nepuoandeckuit 3akoH JI.M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (PaKTOIOIHUYECKHE
CBE/ICHUSI O CBOICTBaxX, COCTaBe, IMOJYYCHHH U O€30IIaCHOM HCIIONB30BAHUN Ba)KHEHIINX
HEOPTraHUYeCKUX M OPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON AESTEIbHOCTH YeIIOBEKa;

- OCHOBHBIMH METOJIaMH HAayYHOTO MO3HAHMS BEIIESCTB M XMMHUYECKHX sIBICHUH (HaOmoneHue,
U3MEpeHHe, SKCIIEPUMEHT, MOAECTUPOBAHHE).

1.4. Pexomenayemoe KOJMYECTBO YACOB HA OCBOEHHUE MPOrPaMMbl YUeOHOM ANCHUIIHHBI:

O06beM mporpaMmsbl 72 4acoB, B TOM YHCIIE:
ayIUTOPHON y4eOHOH Harpy3ku oOyudaromierocst 66 4acos;
CaMOCTOSTENFHON paboThl 00ydaromerocst 6 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIHUILIUHBI
2.1. O6beM yueOHOM AMCHUIIMHBI U BUABI y4eOHO#l padoThI

Tabnuya 1. Buowl yuebnoii pabomet no nepuodam ocgoenus OOII CIIO ons popmul 0byuerus -
OUHAsL.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
2 2

KonrTakTHasn (aynuropHas) padora (Bcero) 66 66 | 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(ecim TIpEyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - -

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 66 66 34

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 6 6 4
B TOM YHCJIC: - - - - - - -

B (hopMe MPaKTUICCKOH MOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 72 2 56

2.2. Temaruueckuii mjian u cogep:xkanne yueonoi qucuuminabl OYL.07 Xumus

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHMUE PA3JIEJIA JUCHHUAIIJIMHBI Bun yueonoi
GoTEI* Koui-Bo 1acos
Copep:xanue pa3aeia (TeMbl) pa
Pa3nen 1. OcHOBBI CTpPOEHHS BelIeCTBA 6
CrpocHIE aTOMOB XMMHUYIECKAX 3JEMEHTOB U MPUPOAA XUMUICCKON 2
CBSI3H Ip

CoBpemeHHast Moziellb cTpoeHUs atoMa. CUMBOIMYECKUN SI3bIK XUMUH. XHUMHYCCKHH JIEMEHT.
DrexTpoHHas KOHPUTypanus aroma. Kiraccupukaius XuMUIeCKHX IEMEHTOB (S-, p-, d-3JIEMEHTHI).
BanenrtHslie 551eKTpoHbl. BalleHTHOCTE. DNEKTPOHHAS IPHUPOJA XUMHUYECKOU CBA3H.
DNEeKTPOOTPHLATETBHOCTD. BHIBI XMMUYeCKOW CBsA3H (KOBaJICHTHAs, HOHHAs, METAaJUTHIECKas,
BOJOPOZIHAs) M CIIOCOOBI ee 00pa3oBaHUsI.

Penrenne BaﬂaHHﬁ Ha UCTIOIb30BaHNE XUMHUYECKON CHMBOJIMKH 1

. . IIp 2
Ha3BAHUH COCIMHECHUH

Pemenue 3agannii Ha UCIMOJIL30BaHME XUMHYECKON CHMBOJIMKY M Ha3BaHUU COCTUHECHUH 1O
HOMEHKJIaType MEXAYHapOAHOTO COI03a TEOPETHUECKON U MPUKIAJHON XUMUH U TPUBUAJILHBIX
Ha3BaHUH /ISl COCTABIICHUS XUMUYECKUX (POPMYIT IBYXaTOMHBIX COCITUHEHHH (OKCHU/IOB, CYIIb(HIOB,
TUOPHUIOB U T.II.) M IPYTUX HCOPTAHHIECKIX COCTUHEHUH OTICITHHBIX KIACCOB.

IIpakTuyeckue 3ajaHus Ha YCTAaHOBIIEHHUE CBSI3H MEXIY CTPOSHUEM aTOMOB XMMUYECKHX 2JIEMEHTOB U
MEPUOANYECKUM N3MEHEHUEM CBOMCTB XMMUUYECKUX 2JIEMEHTOB U UX COSMHEHUI B COOTBETCTBUH C
nonokeHueM Ilepuoanyeckoii CHCTEMBI.




Ilepnonngeckuii 3akon u Tabnuma JI.M1. Menzneneena IIp 2

Ilepuognueckas cucrema xumuueckux 3nemMeHToB .M. MenaeneeBa. ®usuyeckuii CMbICH
Ilepnogmueckoro 3akoHa [[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKIAX
AIIEMEHTOB, 00pa3yeMBbIX HMH IIPOCTHIX W CIOXKHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKECHUEM
XuUMUYecKoro sieMenTa B [lepuogudeckoii cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAYCHHUE
Ilepnonnveckoro 3axona JI.1. Menneneesa. [Iporrnossr J[.W. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHYECKUX 3alaHUN HAa XapaKTEPU3aLUI0 XUMUYECKUX
aneMeHTOB «MeTrauinyeckne / HeMeTaNTMYeCKUE CBOMCTBA, AICKTPOOTPHULIATEIEHOCTD XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOEHUEM H MOJIOXKEHHEM B IEPUOJAUYECKON CHUCTEME
xumuaeckux dyemeHToB .M. MenaeneeBay.

Pa3nen 2. XuMH4eckue peakuuu 10

Tunbl XUMHYECKHX peakKUi IIp 2

Kaccudukanus 1 THIIBI XUMHYECKHX Peakni C y9acTHEeM HeopraHH4decKux BemecTB. CocTaBneHne
YPaBHEHHUH PEeaKINil COeTUHEHH, Pa3IOKeHHs, 3aMEIEHN, OOMEHA, B T.9. PEaKIINH TOPEHHUA,
OKHUCIIEHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHus okucaeHUsA-BoccTaHoBIeHNs. CTenenb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTED.
CocraBieHune 1 ypaBHUBAHWE OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIHA METOIOM MIEKTPOHHOTO
6amanca. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOM3BOICTBEHHBIX MTPOIIeccax 1
KU3HEAEATEIbHOCTH OPraHU3MOB

KomiraecTBeHHBIC OTHOMIEHUS B XUMUH IIp 2

KonmmgectBenusie orHOmEHNS B XUMIH. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XUMHUH M PacdeThl 110
YpaBHEHUAM XUMUYECKUX peakiuii. Mok Kak eIMHUIIA KOJIMYECTBa BelecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUs MacChl U S3HEPruu. 3akoH ABoraapo. MonsapHblii 00beM ra30B. OTHOCHTENBHAS
TUTOTHOCTB Ta30B. PacueTs! 110 ypaBHEHHAM XHMUYECKAX PEaKIUH ¢ UCIIONb30BAHUEM MacChl, 00beMa
(HOpManBHBIC YCIIOBHS) Ta30B, KOJIMIECTBA BEIICCTRA.

DAEKTPOMUTHIECKAsA IUCCONALIHS U HOHHBIN 00MeH ‘ IIp ‘ 2

Teopus snekTponuTHYECKOH nucconnanuu. MoHbl. DIeKTpOIUTH, HEANEKTPOIUTHL. Peakiiny HOHHOTO
obmeHa. CocTaBJieHUE peaKii HOHHOTO OOMEHa ITyTEM COCTaBJICHUS UX MTOTHBIX M COKPAILCHHBIX
MOHHBIX ypaBHEHNH. KMCIIOTHO-0CHOBHBIE peaknny. 3aAaHnsA Ha COCTaBICHNE HOHHBIX peaKIni

JlaGoparopHas padora “THIIBI XHMAYECKUX PeaKInn” ‘ IIp ‘ 1

HccrnegoBanue THIMOB (IO COCTaBY M KOJMYECTBY UCXOAHBIX M 00Pa3yIOMINXCs BEIIECTB) U MPU3HAKOB
XHMAYeCKHuX peakunid. [IpoBeneHre peakiiii HOHHOTO 0OMEHa, ONIPEIeNICHHE CPEJbl BOAHBIX PACTBOPOB.
3amaHusA Ha COCTABICHUE MOHHBIX PEAKIIHH.

KouTponpHas pabora | IIp ‘ 1
CrpoeHue BemecTBa 1 XUMHIECKHE PEAKIIHH.

CamocrosTesnpHas padoTa CTyIeHTa CP ‘ 2
Pazgen 3. CtpoeHue U cBOHCTBA HEOPraHHYECKHX BellleCTB 16

Krnaccugukanus, HOMEHKIAaTypa U CTPOCHHE HEOPTaHUIECKUX

BCIICCTB Hp .

IIpenmer Heoprannyeckoit xumun. Kimaccudukarns Heopranndeckux BemecTs. [IpocTeie u croxHbIe
BemtecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHABI, KHCIOTH, coiu). B3anMmocsa3p
HEOPTraHUYECKUX BEUIECTB. ATperaTHbIe COCTOSAHUS BeulecTBa. Kpucrammmaeckie u aMmophHbIe
BEIIECTBA. UMb KPHCTAIUTMYECKHUX PEIIETOK (aTOMHasA, MOJICKYISIpHasi, HOHHASI, METAJUIIMIECKast).
3aBHCUMOCTh (PU3UIECKIX CBOMCTB BEIECTBA OT THUIA KPUCTAIIIMIECKOH PEIIETKH. 3aBUCHMOCTh
XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUAA XUMUUYECKOU CBA3H U THUIA KPUCTAIIITUIECKOM PELLIETKHU.
[MpryrHBI MHOTOOOpAa3Ws BELIECTB.




HOMeHKJIaTypa HCOPTraHUYCCKUX BCIICCTB. Penrenne OPaAKTHYICCKHUX

3aaHui Ilp 2

HomenknaTtypa HeOpraHM4eCKUX BEIIECTB: HA3BAHHUE BELIECTBA UCXOMIA U3 MX XUMHYECKOH (hOPMYIIBI
WJTH COCTaBIIEHUE XUMHIECKOH (DOpPMyYITBI MCXOASI U3 Ha3BaHUA BemecTBa o MexayHaporHoi (MIOITAK)
WM TPUBHAIBLHON HOMEHKIIAType.

Pemenne mpaxTndeckux 3agaHni 10 KIaccn(prKanuy, HOMEHKIATYpe U XAMIYECKUM (opMyiam
HEOPTaHWYECKMX BEMIECTB PA3IMIHBIX KJIACCOB (YrapHBIH ra3, yIIIEKUCIIbIN ra3, aMMHUaK, ramieHas
W3BECTh, HETAIIEHas! U3BECTh, MUTHEBAS COMA M IPYTHX): Ha3bIBATh U COCTABIATH (POPMYITBI XUMHUIECKHIX
BEIIECTB, ONPEAENATh IPHHAIICKHOCTD K KIaccy.

Ucrounnkn xumMudeckoit mHGOpMaIiu (CpecTB MaccoBoi HHGOpPMAaIK, ceTh IHTEepHET U IpyTHe).
Iouck nHpOpMAaIK IO HA3BAHUAM, HACHTH(PHKATOPAM, CTPYKTYpHBIM (opmynam

DU3HUKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BeecTB. MeTauibl. IIp 2

Meramner. O6niue puznuecKrue U XUMHYECKAE CBOMCTBA MeTautoB. CriocoObI MoTydeHus. 3HaUCHHE
METAJIIOB M HEMETAIIIOB B IPUPOJIE W )KU3HEACATSIIEHOCTH YelIOBeka U opranm3MoB. Kopposns
METAJTIOB: BUBI KOPPO3UH, CIIOCOOBI 3AIUTHI METAJLIOB OT KOPPO3HUH.

Hemeraisr. IIp 2

Hewmeramst. O0miue husnyeckine u XHMHYECKUE CBOHCTBA HEMETAIIOB. TUITHYHBIC CBOWCTRA
Hemetamnos [V— VII rpynn. Kimaccudukarius 1 HOMEHKIIaTypa COeAMHEHUH HeMeTaioB. KpyroBopotsr
OVOTeHHBIX 3JIEMEHTOB B IPHPOZE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BELIECTB IIp 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX BELIECTB (OKCHUI0B, TUAPOKCHU/IOB, KUCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B H3MCHEHIH CBOMCTB IMPOCTHIX BEIIESCTB, BOIOPOAHBIX COCAHHCHIH,
BBICOINX OKCHIOB W THAPOKCUIOB

CocraBneHne ypaBHCHHH XAMHYECKHX PEaKIIUi C y9acTHEM MTPOCTHIX

IT 2
U CJIOXKHBIX HEOPTraHNYECKUX BEIECTB P

CocraBnenne ypaBHEHHH XMMHYECKUX PEAKIUH C y9acTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAIOB U HEMETAJIJIOB; OKCH/IOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX IEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHUN M aM(pOTEPHBIX THAPOKCUIOB; HEOPTAHUIECKUX COJIEH,
XapaKTepU3yIOIUX UX CBOHCTBA.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha CBOMCTBA, COCTaB, IOJy4EeHUE U
0e30macHoe UCIIONIb30BaHNE BYKHEHIIINX HEOPTaHHYECKUX BEHIECTB B OBITY H IIPAKTHIECKOI
JIeATENbHOCTH YeI0BEKa

Jlabopatopras padora «aeHTH(pHUKALIAA HEOPTAHNIECKUX BEIIECTBY. IIp 1

Pemenne skcieprMEHTANIBHBIX 3a1a4 10 XMMHUYECKUM CBOMCTBAM METAJIJIOB M HEMETAILIIOB, 110
PacnO3HAaBaHUIO U MOIYYCHHUIO COSJUHEHUN METAJUIOB U HEMETAJLIOB.

Wnentnduxanyss HEOpraHMIECKUX BEMIECTB C HCIIOIB30BAaHUEM HX (PH3UKO-XMMUYECKUX CBOMCTB,
XapaKTEePHBIX KaYeCTBEHHBIX peakuii. KadecTBeHHBIC peaklinu Ha cyiabdar-, KapOoHaT- U XJIOpUI-
AHUOHBI, HA KATHOH aMMOHUSI.

KonTponbsHas padora ‘ IIp ‘ 1

CBo#icTBa HEOPTAHWICCKHUX BCIICCTB

CamocrostenpHast paboTa CTyIeHTa ‘ CP ‘ 2




Paznen 4. CtpoeHue u cBOWICTBA OPraHMYeCKHX BellleCTB 24

Krnaccugukanus, crpoeHe 1 HOMEHKIIaTypa OpraHnYeCKUX BEIICCTB IIp 2

IlosiBneHue u pa3BUTHE OPTaHUUECKOM XUMUH Kak Hayku. [Ipenmer opranuueckoi xumuu. Mecrto u
3HA4YE€HNE OPTaHNIECKOI XUMHUH B CHCTEME €CTECTBEHHBIX HayK.

XUMH9IECKOE CTPOSHHUE KaK MOPSIOK COCTMHEHHUS aTOMOB B MOJICKYJI€ COTIACHO WX BaJICHTHOCTH.
OCHOBHEIE MTOTOXKEHH TEOPUU XUMUIECKOTO CTPOSHUS OpraHndeckux coequHeHnid A.M. bytieposa.
VYInepomHbIi CKENET OpraHUIeCcKO MOJIEKYIIBI. 3aBUCHMOCT CBOMCTB BEIIECTB OT XUMUIECKOTO
cTpoeHus Mosiekyn. i3oMepus i H30MepHl.

Honsartue o pynxkumnonansHou rpymme. Pagukan. [IpuHiume! kitaccupuKaui OpraHuIecKux
COEMHEHUH. MexayHapoIHas HOMEHKIIATYpa ¥ MPUHIIUITE HOMEHKIIATyPhl OPraHH9eCKUX COETNHEHUH.
[onsAtue 06 a3oTComEpKAIMX COCTUHEHUIX, ONOIOTMYeCKH aKTUBHBIX BellecTBax (yIIeBoaax, xKHupax,
Oenkax M Jip.), BRICOKOMONICKYIIIPHBIX COCIMHEHUAX (MOHOMEp, TIOIIAMEP, CTPYKTYPHOE 3BEHO).

HomenknaTypa opraHu4ecKkuX COeJUHEHUN OTAE/IbHBIX KJIACCOB.

CocraBneHne cTpyKTypHBIX (OpPMYIT Lp ¢

HomenknaTtypa opraHndecKiuX COSAMHEHHH OTAETbHBIX KJIACCOB (HACHIIIIEHHBIE, HCHACBIIICHHBIE U
apoMaTU4eCKHE YIIICBOAOPOIbI, CIUPTHI, (DEHOINBI, allbICTH/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI | JP.)
CocrapieHue MMOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYIT OPTaHUIECKUX BEIICCTB OTACIBHBIX
KJIACCOB, MCITOJIB3YsI UX HAa3BaHUA IO CUCTEMAaTHUECKON U TPUBHAILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHom, (opManbIeTrnl, yKCyCHas KHCIIOTa, IIHUITNH). PacaeTs! mpocreiimeit
(hopMyIBI OpraHUYECcKOH MOJEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENMPEAEIbHBIE U ADOMAaTHYECKUE YITIEBOAOPOIbI ‘ IIp ‘ 2

OH3HKO-XMMUYECKHE CBOHCTBA OPraHHYECKUX COCAMHEHHH OTIENBHBIX KIaccoB (0COOCHHOCTH
KJIacCH(pHUKaMK H HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHICCKHI psAll M 00mas (popmyna; H30MEPHS;
¢u3nvecKre CBOMCTBA; XHMUYECKHAE CBOMCTBA; CIIOCOOBI IOy YCHHS):

— TIpeAenbHbIE YITIEBOAOPOBI (aJIKaHBI M IUKII0ANKaHbl). [operre MeTaHa Kak OJJMH U3 OCHOBHBIX
HCTOYHHKOB TEIIa B TPOMBIILICHHOCTH U ObITY. CBOHCTBA IIPUPOIHBIX YITICBOIOPOAOB, HAXOKICHUE B
MNPUPOJE U NIPUMEHEHNE AIKAHOB;

— HeTIpe/iebHbIE (AJIKSHBI, ATKUHBI U aJIKaJUeHBI) U apoMaTHiIecKHe yrreBogopoasl. [opeHne anerninena
KaK MCTOUHMK BBICOKOTEMIIEPATyPHOIO MIAMEHU ISl CBAPKHU U PE3KU METAJLIOB.

Kucnopozaconep:xaiiue coeiuHeHUs IIp ‘ 2

— KHCIIOPOJCOAEpIKAILIE COeANHEHHS (CIUPTHI M (heHOIIBI, KapOOHOBBIE KUCIOTHI U 3(UPBI, alIbICTHIBI 1
KETOHBI, XKHPHI, yIieBoasl). [IpakTudeckoe mpruMeHeHHE 3TIIICHIIIMKOISA, DIALIEPHHA, (eHOoIa.
[Mpumenenue Gopmanbaernia, aneraibIeruia, yKCYyCHOH KHCIOTEL. MBUTa KaK CONH BBICIIAX
KapOOHOBBIX KUCIIOT. MooIue CBOICTBa MbLIIA.

A3zoTcomepkamue COeTNHECHUA ‘ IIp ‘ 2

— a30TcoeprKalIie COSIMHCHUS (AMHHBI 1 aMAHOKHCIIOTHI, OeKH). BEICOKOMONEKYIISIpHBIC COCHHEHUS
(cuHTEeTHYECKHE U OMONIOTHYCCKI-aKTHBHBIC). MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus >TUIIEHA KaK OCHOBHOE HAIIPaBICHUE €0 UCIIOIB30BAHMS.

I'eneTn4eckas CBSA3b MeXAy KIaCCaMi OPraHUYECKUX COCAMHEHUI.

CBo¥icTBa OpraHUYECKUX COCTUHEHHUH OTIENBHBIX KIIaCCOB ‘ IIp ‘ 2

CBoiicTBa OpPTaHUYIECKUX COCAUHEHUN OTACIBHBIX KIIACCOB (TpUBUATLHAS U MEKITyHAPOIHAS
HOMEHKJIATypa, XHMIIECKHE CBOWCTBA, CIIOCOOBI OMYyICHHUS ): IPEACTbHBIC (aTKaHBI 1 IHKIOATKAHBI),
HETpeAeTbHEIC (aTKEeHBI, aTKWHBI U aJIKaIACHBI) H apOMaTHICCKUE YITIEBOIOPO/IEI, CITAPTHI U (PEHOITHI,
KapOOHOBBIE KUCIIOTHI U 3 UPHI, AJTbICTH/IbI U KETOHBI, AMUHBI 1 AMHHOKHCIIOTBI, BBICOKOMOJICKYIISIPHbBIS
COCTMHCHUS. 3aIaHus HA COCTABJICHIE YPAaBHEHUH XUMUYCCKUX PEAKIHil C yIaCTHEM OPTraHUIeCKUX
BEIIECTB HA OCHOBAHWH UX COCTABA M CTPOCHUS.




CocraBneHue cxeM peakuui IIp ‘ 2

CocraBneHue cxeM peaxifiii (B TOM YHUCIIE 10 IPEUTOKEHHBIM IETI0YKaM MPEeBpaIieHuit ),
XapaKTepU3YIOMHNX XUMHUYIECKHE CBOMCTBA OPTaHNIECKIX COSAMHEHNN OTAEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJIy4CHHS U Ha3BaHUE OPTraHUYECKUX COEAUHEHHI 110 TPUBUAILHON WIIH MEXKyHApOIHON
CHUCTEMaTH4YeCKO HOMEHKIIATypeE.

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUI Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJENBbHBIX KIIACCOB.

JlaGoparopHas pabora “IIpeBparieHust OpraHnYeCKUX BEIIECTB PH

" Hp 2
HaneBaHI/II/I :

ITony4enue sTuneHa U U3y4eHUE ero cBOMCTB. MoaenupoBaHue MOJIEKYIl U XUMHYECKUX NIPEBPAICHUH
Ha OpUMepe 9TaHa, DTUJICHA, alleTUIeHa U Jp.

HHGHTH(PHK&HI/ISI OpPraHnYCCKUX BCHICCTB, UX 3HAYCHUC U

. II 2
MIPpUMCHCHHUC B OBLITOBOI JACATCIBbHOCTH 9CJIIOBEKA P

Brooprannueckne coenunenus. [Ipumenenne u Gronormaeckas poib yrieBogoB. OKHCIECHHE yIIIEBOOB
— MCTOYHHUK SHEPTUH KUBBIX Opranu3MoB. O0IacTu mpuMeHEHHs aMIHOKHUCIIOT. [IpeBpamnieHns O0enKkoB
AN B opra"u3Me. buonorndeckue ¢pynknun 6enkos. buomornyeckue ¢ynkiuu sxupos. Poib
OpraHMYeCcKOll XMMHH B PEIICHHH MPoOIeM MUIIeBOH 6€301acHOCTH.

I/I)IGHTI/I(l)HKaHI/UI OPraHruvYCCKUX BCHICCTB, UX 3HAYCHUC U

. IT 2
NMPHUMEHCHHEC B MPOU3BOACTBECHHOU JACATCIIBHOCTH YCJIOBCKA P

Posb opraHu4eckoil XUMHH B PELICHHH MPOOIEM SHEPTeTHUCCKOH 0e30MacHOCTH, B pa3BUTHH
MEINIMHBI, CO3aHUN HOBBIX MaTepHallOB, HOBBIX HCTOYHHKOB YHEPTHH (aTBTEpHATHBHBIE HCTOYHUKU
sHeprun). OmacHOCTh BO3AECHCTBUSA Ha KUBBIE OPTraHU3MBI OPTaHUIECKIX BEIIECTB OTAEIBbHBIX KJIAaCCOB
(yrmeBomoposl, CHUPTHI, (PEHOIBI, XJIOPOPraHUIECKHAE POU3BOIHBIC, AIBICTHIBI U JIP. ), CMBICI
MOKa3aress MPeelIbHO JOITYCTUMOM KOHIEHTPAIUN.

JlaGoparopHas pabora: “Unaentndukaims OpraHHueCKUX COeTUHEHHIT

” Ip 1
OTACIBbHBIX KJIaCCOB

VpenTudukanus opraHmYecKiX COCIMHEHNUH OTICIBHBIX KIIACCOB (Ha MPHUMEpPE aJIbCTHIOB, Kpaxmara,
YKCYCHOW KHCIOTHI, OEJIKOB | T.II.) C HCIIOIb30BAaHUEM UX (PU3HKO-XUMUYIECKUX CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. Jlenaryparus Oenka npu HarpeBaHuH. L{BeTHbIC peakiuy OEKOB.
BoO3HUKHOBEHHE aHATUTUYECKOTO CUTHANA C TOUYKH 3PEHHS XUMHUYECKUX MPOLIECCOB IIPU IPOTEKAHUU
Ka4eCTBEHHOM pPeaKIiy, MO3BOJIONIEH HACHTH(UIINPOBATH ITPEITI0KEHHBIE OPTaHHYECKNE BEIECTBA.

KoHTponpHast pabota ‘ Ip ‘ 1
CTpyKTypa 1 CBOICTBA OPTraHUYECKHAX BEIICCTB

CamocTosiTenbHast paboTa CTyaeHTa CP ‘ 2
Pazgen 5. Kuneruyeckue ¥ TepMOIHHAMUYECKHE 3AKOHOMEPHOCTH 6
MPOTeKAHUS XUMHYECKHUX PeaKiuii

CKOPOCTb XMMUYCCKUX PCAKIINH. Hp ‘ 2

CKOpOCTh peaKiuil, €€ 3aBUCHMOCTB OT Pa3INIHbIX (hJaKTOPOB: MPHUPOJIBI PEArHPYIOIINX BEIIECTB,
KOHLICHTPAIIMH PEarnupyIoINX BEIECTB, TEMIIEpaTyphl U TUIOILAAN PEaKIIHOHHON TIOBEPXHOCTH.
TernoBsle 3 GEKTH XUMHYECKHX peaKiii. DK30- H IHIOTCPMHYCCKHIE, PCAKIIHH.

OOpaTruMOCTh peaku.

XHMMHUYECKOE paBHOBECHE ‘ IIp ‘ 2

XUMHUYECKOE PABHOBECHE U €T0 CMEIICHHUE MO ACHCTBUEM Pa3IMIHbBIX (PaKTOPOB (KOHLCHTPALIUS
peareHTOB WM MPOAYKTOB PEaKIiH, JaBlICHNE, TEMIIEpAaTypa) I CO3MaHMs ONTHMAJIBHBIX YCIOBHHA
IpoTeKaHus XuMu4deckux npoueccos. [Tpunnun Jle Ilarense.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUN ‘ ITp ‘ 2

Pemenue mpakTHKO-OpPUEHTHPOBAHHBIX 3aIaHHH Ha aHAIN3 (aKTOPOB, BIUAIOMIMX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOH PEaKIiHy, B T.4. C HO3HLIUN SKOJIOTHYECKH [1eJIeCO00pa3HOTO TIOBEACHUS B OBITY U
TPYAOBOH AEATEIBHOCTH B LEMIAX COXPAHEHHS CBOETO 340POBbA U OKPYKAIOLIEH IPUPOAHON CPEIBI.
Pelienne npakTuKo-OpUEHTUPOBAHHBIX 3aJaHUN Ha puMeHeHue npuniuna Jle-Ilarense s
HaXO)KACHNA HAIPABJICHHS CMEIIEHUS PaBHOBECHSI XUMUYECKOH PeakIuy U aHAIH3 (PaKTopos,
BIIUAIOIIUX HA CMELICHUE XUMHYECKOTO PaBHOBECHS.




Pazgen 6. PacTBopbl 4

IlonsTHE O pacTBOpax IIp 2

PactBopenue kak pusuko-xuMudecknii mpouecc. PactBopsl. CriocoObI MPUTOTOBICHHS PACTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpeHHOT0 BelecTBa. CMBICI ITOKa3aTels MPeAeibHO JOIy CTUMOM
KOHIIEHTPAITMH U €T0 NCIOJIb30BaHME B OIIEHKE IKOJIIOTHYECKOI 0€30macHOCTH.

[paBuIia 3KOIOTHUECKH LENeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOH IESITEIBHOCTH B LEIX
COXpaHEHUs CBOETO 3J0POBbs U OKPYKAIOIIEH IPUPOAHON CPENIbl; ONTACHOCTL BO3ACUCTBHS Ha KUBbBIE
OpraHU3MBbI OIPEACICHHBIX BELIECTB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX pAaCUCTHBIX 3aaHUI Ha paCTBOPHI, UCIONB3yeMbIC B OBITOBOW U
HNPOU3BOACTBEHHOM AEATEIbHOCTH YEI0BEKA.

HUccnenopanue cBoiicTB pacTBopoB. JlabopaTopHas paboTa

IIp 2
«[IpuroroBneHne pacTBOPOBY.

[IpuroToBieHME pacTBOPOB 3aTaHHOI (MaccoBOi, %) KOHIIEHTpaUH (C MPAKTHKO-OPUCHTUPOBAHHBIMHU
BOITPOCAMM) U OMPEICICHIE CPEIBI BOTHBIX PACTBOPOB.
Pemenne 3aga1 Ha MPUTOTOBIICHUE PACTBOPOB.

Paznen 7. Xumus B ObITY H IPOHU3BOICTBEHHOM 1eSITEIbHOCTH
yesnoBeka [IpodeccnoHaIbHO-0PUEHTHPOBAHHOE COlEPKAHUE

Xumust B ObITY ¥ PONU3BOICTBEHHOM JICSTEIIBHOCTH YEIOBEKA IIp 2

Hogeifie qoCcTHXEHUS XMMUYECKOH HayKU M XUMHYECKOH TeXHONMOTHHU. Pois XuMuu B obecriedeHun
9KOJIOTHIECKOH, SHEPIeTHYECKOH U MUILIEBOH O€30MacHOCTH, pa3sBUTHH MeIUIUHEL. [IpaBuiia norcka u
aHaJIN3a XUMAYECKOW HH(POPMAIIH U3 Pa3IHIHBIX HCTOYHUKOB (HaydHAas ¥ y9eOHO-HaydHas
JIUTEepaTypa, CpelIcTBa MaccoBo nHpopMmalnu, ceth MuTEpHET).

Ilonck n aHaIM3 KEiCOB O MMPUMCHCHHUHN XUMHUYICCKUX BCHICCTB U

< " N IT 2
TEXHOJIOTHH C y4eToM Oymymiei mpogecCHOHaIbHOMN AeITEeNbHOCTH P

[Towck 1 aHaNMK3 KEHCOB O MPUMEHEHUH XUMHYECKHUX BEIIECTB U TEXHOJIOTHH C y4eToM Oyrymeit
Mpo¢eCCHOHATBHOMN ISSTEIBHOCTH TI0 TEMaM: BaXKHEHIINE CTPOUTEIbHBIE MaTepHAIIBL,
KOHCTPYKIIMOHHBIE MaTepHaJbl, KPACKHU, CTEKIIO, KEpaMUKa, MaTepUabl U SICKTPOHUKH,
HaHOMAaTepHUalbl, TEKCTUIbHBIE BOJIOKHA, HCTOYHUKH HEPTHUHU, OPTaHUYECKHE U MUHEPAIbHbIE
yIOOpeHHUs, IeKapCTBEHHBIE BEIICCTBA, OBITOBASI XMMHUSI.

3amuTa: [IpencraBnenne pe3ynsTaToB pemIeHs KeHCOB B (popMe MIHH-JOKIIaa C IPE3EHTANEH.

3agér 2

JuddepeHunpoBanHbIi 3a4eT IIp 2

HpOMC)KYTO‘:{HaSI arrecranus 1o JUCIIUIIIINHE.

* - Jlex — nexyuu, Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHvie pabomui.

3. YCJOBUSA PEAIM3ALINU ITPOT'PAMMBI IUCIHUITJINHBI
3.1. TpeGoBanus K MUHHMAJLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecnedeHHI0

Jts peanu3anuy nporpaMMbl y9eOHOM AMCHUILTUHEL TIPElyCMOTPEHBI CTICHHaTbHbIE TIOMEIICHNUS,
MIPUBEACHHEBIM B I 6.3 0CHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMBbI CIICHUAIEHOCTH.

Tabnuya 3. Mamepuanvro-mexnuueckoe obecneyenue OUCYUNIUHBL

Tun aynuropun OcHalleHne ayTuTOPUU
CrnenuanusnpoBanHoe yueoHoe obopynosanue, [10 u matepunasbi
JJIS1 OCBOEHHS TUCHUILUIHHBI (TIPH HEOOX0TUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN

JINTEPaTypbl

OcHosHble UCTOYHUKUL:

1. Epoxun 0. M. Xumus. 3agaun u ynpaxHeHHs [ DNeKTPOHHBIN pecypc]:YueOHOe

nocodue as cryaertos CIIO. -

Mocksa: Axagemust, 2021. - 288 c. — Pexxum moctyna: https://

academia-moscow.ru/catalogue/4831/539623/

2. Epoxun FO.M. Xumust: 3amaun u ynpaxHeHUs [ DeKTpoHHBIN pecypc]:Y4ueOHOe mocobue
st CITO. - Mocksa: Axagemus, 2021. - 282 c. — Pexxum moctymna:

3. Huxonbckuit A. b., CyBopoB A. B. Xumus [Dn1ekTpoHHBIN pecypc]:y4eOHHK B MTPAKTHKYM
st crio. - Mocksa: FOpaiit, 2023. - 507 ¢ — Pesxxum octyna: https://urait.ru/bcode/513537

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU.

4. Jlebenes 0. A., ®anees I. H., Tomy6es A. M., lllanosan B. H., Cremanos M. b. Xumus.
3anaunuk [ DnexTpoHHEH pecypc]:Yaeonoe mocobue s CI1O. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum moctyma: https://urait.ru/bcode/491053

5. Jlebenes FO. A., @anees I. H., Tony6eB A. M., [llanoan B. H. Xumus [ OnekTpoHHBIMT
pecypc]: Yuebnux s CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum nocrtyma: https://

urait.ru/bcode/491035




Pecprbz qu)OpMCZL;L{OHHO—meJZeKOMMyHuKCZL;UOHHoa cemu «I/IHmepHem»:

1. 9bC PY/IH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

- DnexTponHo-6ubmmoreunas cucrema PYJIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

- OBC «Academia-library» https://academia-moscow.ru/

2. bassl JAHHBIX U MOUCKOBBIC CUCTCMBEI.
- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/
Memoouueckue mamepuanet 015 00yuaIOWUXCS

dopmMupOBaHHE COAEPKAHNS yUeOHOM TUCIUIUIMHBI OCYIIECTBISIICS HA OCHOBE CIIEIYIOIIIX
MPUHLIATIIOB:

- y4eT BO3PACTHBIX OCOOCHHOCTEN 00yJaronuxcs,

- IPaKTHYECKasi HAPABICHHOCTh OOyYEHUS;

- i depeHIMPOBAHHBINA U MHANBUIYAIBHBIH ITOIXO

- popmupoBaHUe 3HAHUH, KOTOpBIe o0ecedaT 00yJaroIMMCsl KOJIIeDKa YCISITHY aJalTaIliio
K IPO(eCCHOHAIBHON NeSITeTbHOCTH.

CamocrosiTenpHast padoTa CTyJICHTa SBISIETCS] KITFOYEBOM COCTABISIONICH yU4eOHOTO Iporecca,
KOTOpas onpezaenser (OpMHUPOBAHNE HABBIKOB, YMEHUH W 3HAHWMN, IPUEMOB ITO3HABATEIbHOM
JeSITEIPHOCTH M 00ecneuynBaeT HHTEpeC K TBOPUYECKOM pabdore.

[IpaBuiIbHO CIUTAHUPOBAHHAS U OPTaHU30BAHHAS CAMOCTOSTEIbHAsI paboTa CTyICHTOB
MIO3BOJISIET:

-clienaTh 00pa3oBaTeIbHBIN MpoIece 0oliee Ka9eCTBEHHBIM U HHTEHCHBHBIM;

-CITIOCOOCTBYET CO3JJaHMIO HHTEpeca K N30paHHOH MPo(ecCcruu U OBIAJCHUIO €€ 0COOCHHOCTIIMM,
-IIPHOOIIUTE CTYACHTA K TBOPYECKOH IEATETBHOCTH;

-IPOBOJIUTH B JKU3HD U PEepEeHIMPOBAHHBIA MOIXO0A K O0yUSHHIO.

IIpn opranu3anuy caMoCTOSITEIbHON paOOTHI CTY/IEHTOB B KaU€CTBE METOA0IOTUUECKON
OCHOBBI JIOJDKEH NMPUMEHSATHCS IATENbHBINA MOAX0/, Koraa 00ydeHre OpUeHTHPOBAHO Ha
(dopMHupOBaHUE YMEHHI peIaTh HE TOIBKO TUIOBBIE, HO M HETHIIOBBIC 33a9M, KOT/Ja CTY/ICHT
JIOJDKEH MPOSBUTH TBOPYECKYIO aKTUBHOCTH, MHUIIMATUBY, 3HAHWSI, YMEHHUS M HABBIKH,
MOJTYYIEHHBIC MTPH MU3YUEHUN KOHKPETHOW JUCLUIUINHEL.

Y4eOHO-MeToqMYeCKNe MaTepHallbl UTsl CAMOCTOSTEIIBHON paboThl 00yYaOIIIXCSt
Pa3MeImaroTCsi B COOTBETCTBHU C JICHCTBYIOIIMM MOPSIIKOM Ha CTPAHUIE TUCIUILTNHBI Ha
VYuebHOM mopTaire.

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLUIIJINHBI

KOHTpOJIB U OII€HKA pEe3yJIbTATOB OCBOCHUA JUCIHHUIIIMHBI OCYIIECTBIIACTCA MMPEIOAAaBaATCIIEM B
nponecce NMpoBEACHUA IMPAKTUICCKUX 33.H5[TPII>1, TECTUPOBAHUSA, a TAKKEC BBIITOJIHCHHW
O6Y‘IaIO]l[I/IMI/IC$I HHAUBUIYaJIbHBIX 3aJaHUH.

Tabnuya 4. Konmpons u oyeHka pe3yiomamos 0C80eHUsT OUCYUNTUHDL

Pesyabrarsl 00yueHus ®opMBbI M METO/IbI KOHTPOJISA M OLEHKHU
(ocBOEHHBIEC YMEHNS, YCBOCHHbIE 3HAHNSA) pe3yJbTaTOB 00y4eHUst




3HaHUA:

- 0 XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIU
XUMHU B MIO3HAHUU SBJICHUN MPUPOABI, B
(hopMHUPOBAHUU MBILIJICHUS U KYJIBTYPbI
JUYHOCTH, ee (PyHKIHOHATBHON TPaAMOTHOCTH,
HEOOXOIUMOM TSl pEIICHHSI MPAKTUICCKUX
3a7a4 U SKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBbIO U MPUPOJHON
cpene.

Amnanus u OLICHKA BBIIIOJIHEHUS
WHAWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUE 3aHATHA,

JOMaIlllHHuE pa6OTBI, KOMIIBFOTEPHOC
TECTUPOBAHUC, BSaI/IMOKOHTpOJ'[b u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, Mpe3eHTaIHH.

Ymenust:

- BBIABIISITH XapaKTepHbIEC PU3HAKU U
B3aMMOCBSI3b U3YUYEHHBIX [TOHATUH, IPUMEHATH
COOTBETCTBYIOILHE MOHATHS IPU ONUCAHUU
CTPOEHHSI U CBOMCTB HEOPTaHUYECKUX U
OPraHMYeCKHX BENIECTB U UX MPEBPALLECHUN;
BBISABJIATH B3aMMOCBS3b XUMHUYECKUX 3HAHHUH C
MOHATUSAMH U MPEICTABICHUSIMH APYTUX
€CTECTBEHHOHAYYHBIX MPEJIMETOB;

- ACIIOJI30BaTh HAMMEHOBAHUS XUMUIECCKUX
COEMHEHNH MEXKIYHAPOAHOIO COr3a
TEOPETUYECKON U NMPUKIIAJHOW XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEILIECTB
(aTHIeH, alleTHIICH, TIUIEPHH, (HEeHOIT,
dbopmanberu, yKCcycHas KUCJIoTa, TIHIIH,
yrapHbIi ra3, YIJIEKUCIIbIN Ta3, aMMHaK,
raiieHas U3BeCThb, HEeralleHas U3BECTh,
MUATHEBAS COJA U JAPYTHX), COCTABIAThH
(dhopMyIIbl HEOPraHUYECKUX U OPTAaHHYECKUX
BEILIECTB, YPABHEHUS] XUMHUYECKUX PEAKIUM,
OOBSICHSITh X CMBICIT; TIOITBEPKIATh
XapaKTEepHbIE XUMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMH U
3aIUCSIMH YPaBHEHHM XUMHYECKUX PEaKLHH;

- YCTaHaBJIUBaTh MIPUHAIEKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB K
ONpEAEIICHHBIM KJIacCaM M IpymIiaM
COeNMMHEHNH. XanaKTENDU30BATE UX COCTAB U

Habnronenne, KOHTpONIb TpemogaBaTens 3a
NIeITENbHOCThIO  OOyYarONIUXCs, aHalu3 |
OIICHKa OITHUMAJIbHOCTHU MECTOHAAa pemeHI/m
3aja4, Oecea, ompoc, MPaKTUISCKUE 3aHATHUS,
JJOMAIITHHUEC paGOTBI, KOMHLIOTepHOC
TeCTHpOBaHI/Ie




IIpakTrueckuii OMbIT: HaOmronenre, KOHTPOJIb TIperojiaBaTelis 3a

- CHCTEMOM XUMHYECKUX 3HaHPII>i, KOTOpast ACATCIIbHOCTBIO 06yqa10mﬂxc;1, aHallu3 H
BKJIFOYACT. OCHOBOIIOJIATr alfOIIUC ITOHATHUA OIICHKa OITHUMAJIbHOCTU METOAAa PCIICHUSA
(XPIMI/I‘-I€CKPIﬁ DJICMEHT, aTOM, SJICKTPOHHAsA 3a1a4, BBITNIOJIHCHUEC u 3alIIuTa
000104Ka aroma, s-, p-, d-BHeKTpOHHLIG WHIWUBHUAYAJIbHBIX 3a,£[aHI/II71.

opOHTaIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD, AJIEKTPOOTPULIATENILHOCTD,
CTENEeHb OKUCIICHHS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJSIPHBINA 00beM,
YIIEPOIHBIN CKelleT, pyHKIMOHaIbHAs TPpyIIa,
paauKal, u30Mepus, U30MepHlI,
TOMOJIOTUYECKUH s, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KHUCIIOPO/I- ¥ a30TCOAEpIKAIIIHE
COEIMHEHUS, OMOTIOTHUECKN aKTHBHBIE
BelecTBa (yIIeBobl, )KHUPBI, OETIKH), MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COEIMHEHMS,
KpUCTaJNIMYEeCKasl peleTKa, TUIIbI XUMHUYECKHX
peakuuii (OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE,
9K30-H 2HJOTEPMUUYECKUE, PEAKL[UH HOHHOTO
o0MeHa), pacTBOP, AIEKTPOIIUTHI,
HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS
JICCOLMalis, OKUCIIUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XUMHUYECKON PEeaKIui, XUMUUYECKOE
paBHOBECHE), TECOPUH U 3aKOHBI (TCOPHS
XUMHYECKOTO CTPOECHMSI OPraHUYECKUX
BeniectB A.M. Bytneposa, Teopus
AIEKTDOINTHICCKON THCCOITMAITAH.

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemernyuti

Ilud Pesysbrarsl (KOMIETEeHIINH)
P OcHOBHbIE MOKA3aTeJU Pe3yJIbTATOB MOATOTOBKH
OK 09 Hcnoan3oBars HHGOPMANHOHHBIE TEXHOJOTHH B PO eCCHOHATBHOM
) AesITeIbHOCTH.

3HaTh!
COBpEMEHHBIE CPEICTBA U YCTPOiicTBa MH(OPMATH3ALNH; TIOPSIOK UX IPUMEHEHUS H IIPOrpaMMHOE
obecrieueHue B Npo(ecCHOHANBHOM AeATeIEHOCTH

VYmerTs:
MPUMEHSITh CPECTBAa HH(POPMAIIMOHHBIX TEXHOIOTHI [T PEeLICHHs MPO(eCcCHOHABHBIX 33134,
HCIOIL30BaTh COBPEMEHHOE IMPOTrpaMMHOE 00eceueHne

OK 07 CopneiicTBOBaTb COXPAHEHHIO OKPYKAIONIeil cpe/ibl, pecypcocOepeKeHHIo,
) 3¢ PeKTHBHO AelcTBOBATH B YpPe3BbIYAHHBIX CUTYAIIHSX.

3HaTh:

MIpaBHIa YKOJIOTHYECKOI Oe30MacHOCTH MPH BeCHHH MPO(EeCcCHOHATBHOMN NeATENbHOCTH;
OCHOBHBIE PECYPCHL, 3a/IcHCTBOBAHHBIE B IPO(ECCHOHATBHO NEeATEIIbHOCTH;

myTH obecreueHus pecypcocOepexeHns

YMeTh:

COOTI0MaTh HOPMBI SKOJIOTHYECKOHN 0€30ITacCHOCTH;

OTIPENICIIATh HAIPABIICHHS PeCypcocOepexeHns B paMKax nMpodecCHOHANTBHOMN IEATEIbHOCTH IO
CIIEIUAJIBHOCTH




PaGorarb B Ko/LIeKTHBE H KOMaH/ie, 3(peKTHBHO B3aUMO/IeHCTBOBATH C
KOJL1eraMu, PyKOBOJACTBOM, KJIMeHTAMH.

OK 04.

YMerTs:
OpraHMU30BBIBATH PAOOTY KOJJICKTHBA M KOMAH/IbI, B3aUMOJICHCTBOBATH C KOJUIETAMHU, PyKOBOJICTBOM,
KJIIMEHTAMH B XOZ€ PO ECCHOHATBHON NEATEIIEHOCTH

OcymiecTBJISITh MONCK, AHAIN3 H HHTEPHpeTaAlHI0 HHPOpManuu, HeoOXoHMOH

OK 02. g
AJIs1 BBINOJIHEHHS 32124 NPodeccHOHAILHOM JesiTeIbHOCTH.

3HAaTh:
HOMEHKJIATypy HH(GOPMATHOHHBIX HCTOYHUKOB, IPUMEHIEMBIX B MPOo(eCCHOHATBHOM IeATEIbHOCTH;
MIPUEMBI CTPYKTYypUpOBaHus HHpopMaiun; GopMaT opopMIIEHHUs Pe3yabTaTOB MorCcKa HH(OPMAITHH

YMmeTs:
HOMEHKJIaTypa HH(POPMAIMOHHBIX HCTOYHHKOB, PUMEHIEMBIX B TPO(ECCHOHATBHON AEATETbHOCTH;
MPHEMBI CTPYKTYpHUpOBaHUs HHpopManun; hopMar opOpMIICHHS pe3yabTaTOB MOMCKA HH(OPMAITHH

Bnaners:

HaBBIKAMH TIOTy4YeHUs HH(OOPMAIH W3 HCTOTHUKOB PA3HEBIX THUIIOB, CAMOCTOSTEIIEHO OCYIIECTBISTE
MTOKCK, AHAJTH3, CACTEMATH3AIHIO U MHTEPIIPETAIIHIO HH(DOPMAITNN Pa3THIHBIX BUIOB U HopM
MPECTaBIICHHUS;

CO3/1aBaTh TEKCThI B PA3IMIHBIX (popMaTax ¢ ydeToM Ha3HaYCHHsI HH()OPMAIINH | 1IEICBOI ayIuTOPHH,
BBIOMpAst ONTUMANIbHYIO (OPMY TIPEACTABICHHS U BU3yaIU3allHH;

OIICHUBATH TOCTOBEPHOCTD, JIESTHTUMHOCTH WH(OPMAIIHH, €€ COOTBETCTBHE IPABOBBIM H MOPAJIHHO-
TUYECKUM HOpMaMm;

HCITONIB30BATh CPEICTBA MH()OPMAHOHHBIX H KOMMYHHKAITMOHHBIX TEXHOIOTHI B PEIICHAN
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3aIl[MOHHBIX 33134 C COOI0IeHHEeM TPeOOBaHMHA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHECHBI, PECYPCOCOSPEKEHHUs, PABOBBIX U ITHUCCKUX HOPM,
HOPM HH(pOPMAITMOHHON OE301MaCHOCTH;

BJIaJICTh HABBIKAMH PACTIO3HABAHUS U 3aIUTHI HH(POpMAIIHK, HHHOPMAITHOHHOM 0€30MaCHOCTH
JIMIHOCTH;

Bui6upars cnoco0b! penreHus 3aaa4 npogeccHOHAIbHOM AesiTeJIbHOCTH,
NPUMEHUTEIbHO K Pa3IHYHbIM KOHTEKCTaM.

OK 01.

3HaTh:

aKTyaJIbHBIN NPO(ECCHOHAIBHBINA M COLMAIBHBIH KOHTEKCT, B KOTOPOM IPUXOHUTCS paboTaTh U KUTh;
OCHOBHBIC UCTOYHUKH WH(OPMALIUU U PECYPCHI IS PEIICHUs 3a1a9 ¥ IpooaeM B podhecCHOHAIEHOM 1/
WJIM COLMAIbHOM KOHTEKCTE; AJITOPUTMBI, METOIbI BHIIIOIHEHUS paboT B MPO(PECCHOHATBHON U CMEXHBIX
o0nacTsix; CTPYKTypy IJIaHa Ul pelleH s 3a1a4; MOPsIOK OLICHKH Pe3yETaToB NpogecCHOHaIbHOM
JIeSITEIbHOCTH

Ymers:

pacrio3HaBaTh 3a7aqy u/Hiau mpodieMy B podecCHOHATBHOM H/HITN COLIMaIbHOM KOHTEKCTE,
AHAJIM3UPOBATH U BBIACIATH €€ COCTABHBIC YaCTH; OIPEACIATE 3Talbl PEIICHHS 3a11a41; BBIABIATE U

3¢ dexTuBHO HCKaTh HHGOPMALINIO, HEOOXOIUMYIO JUTA PEHICHUS; COCTaBUTH IJIaH JACHCTBHUSA;
OTIPEIeITUTh HEOOXOJUMBIE PECYPCHI; BIAICTh aKTyalIbHBIMH METOJaMU PabOTHI B IPO(eCCHOHATBHOI U
CMEXHBIX cepax; peaan30BaTh COCTABICHHBIH TUIaH; OL[CHUBATh PE3YJIbTAT U MOCIEACTBHS CBOUX
JIEHCTBHM (CaMOCTOATEIHHO MU C TIOMOIIBI0 HACTABHIKA)




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



