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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
09.02.07 HMHOOPMAIIMOHHBIE CUCTEMbI U ITIPOTPAMMUWPOBAHUE (mpukas
Muno6puayku Poccun ot 09.12.2016 . Ne 1547)"

[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
CpeJIHero 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 yae6Hoii paGoTsI ljuccerl:), Cemectp(-br)
e
KonTakTHas (aymuropHas) padora (Bcero) 66 66
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
(eciu mpeaycMOTPEHO) B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - -
B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH
(ecu mpeayCcMOTPEHO) B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 66 66
B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
(ecnu IpeLyCMOTPEHO) B B
CamocrosiTe1bHas padora o0yuamerocs (Bcero) 6 6
B TOM YHCIIE: - - - - - - -
B (hopMe MPaKTUYECKOH MOATOTOBKH
(ecu mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mast TPYI0EeMKOCTh qac 72 72

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

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAMMEHOBAHMUE PA3JEJIA JUCHHUIIJIMHBI Bun yueonoi
GoTn* Kos1-Bo yacos
Conepskanne pasjaena (TemMbl) padoThI
Pa3gen 1. OcHOBBI CTPOEHHS BeNieCTBA 6
CTpocHrEe aTOMOB XUMHYECKUX DJICMEHTOB W IIPUPOJIA XUMHICCKOM 1 )
CBS3H P

CoBpeMeHHas MOAETh CTpoeHNs aToMa. CHMBOIMYECKUN A3bIK XUMUN. XAMUYIECKUI 3JICMEHT.
OnekrpoHHast KoHpuUTypanus aroma. Kiaccupukanus XUMHYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTBI).
BanenTHsbie 2neKTPOHEL. BaneHTHOCTE. DIEKTPOHHAs IPHPOIa XUMUIECKOM CBA3H.
DNEeKTPOOTPHUIATENEHOCTh. BHIBI XUMUYIECKOH CBSI3HM (KOBaJICHTHAS, HOHHAsA, METaJUINYeCKasl,
BOJIOPOZIHAsT) M CIIOCOOBI ee 00pa30BaHUSI.

Pentenne 3amannii Ha UCIIOIB30BAHNE XHMUYECKOH CHMBOJIMKA 1

o . IIp 2
Ha3BaHUI COCTMHEHHH

Pentenne 3agaHnuii Ha UCIIOIB30BaHUE XUMUYECKOM CHMBOJIUKY U HA3BAHUN COCIUHEHHUH IO
HOMEHKJIaType MEXAYHapOAHOr0 COI03a TEOPETHUECKON M MPHUKIAJHON XUMUH U TPUBUAILHBIX
Ha3BaHUH /I COCTABIICHHS XHMUYICCKHAX (DOPMYIT ABYXaTOMHBIX COCTHHECHUH (OKCHIOB, CYyIh(HIOB,
TUAPHUIOB U T.II.) U APYTHUX HEOPTAHUUCCKUX COCAHMHECHHUM OTICIBHBIX KIIACCOB.

IIpakTyeckue 3aaHus Ha YCTAaHOBIIEHHUE CBA3H MEXAY CTPOCHUEM aTOMOB XMMUYECKHUX 2JIEMEHTOB U
MEPUOANIECKUM N3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COSIUHEHUI B COOTBETCTBUH C
nosioxxeHueM Ileprogndeckol CUCTEMBI.




Iepuoanyeckuii 3akon u Tabauna [1.1. Menzeneena | Ilp | 2

Ilepuogmueckas cuctema xumudeckux 31eMenToB . 1. Menzaeneera. @usudecKuii CMbICI
[lepnomnaeckoro 3axona /JI.11. MenaeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKUX
3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKCHHEM
XuUMHYeckoro eMenTa B [lepuoauyeckoii cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYCHUE
ITepuonuueckoro 3akoHa J[.1. Menneneea. IIpornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pemenne mpakTHKO-OpHEHTHUPOBAHHBIX TEOPETHICCKUX 3aJaHIH Ha XapaKTePU3aLNI0 XUMUIECKHIX
a5IeMeHTOB «MeTtauinyeckue / HeMeTaUTNUYeCKUEe CBOUCTBA, JIEKTPOOTPULATEIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUH € UX NIEKTPOHHBIM CTPOSHUEM U TIOJ0KEHUEM B IEPHOAUUECKON CUCTEME
xuMmIdeckux sneMenToB .M. MenneneeBay.

Pazgen 2. Xumuyeckue peakuun 10

Tunbl XUMHYECKUX peakui IIp | 2

Kiaccudukarus 1 TUIIBI XUMHYECKUX PEakuil ¢ yuacTHeM HeopraHudeckux BemecTsB. CocTaBieHue
YPaBHEHHH PEaKIMil COCTUHEHN, PA3JIOKEHH, 3aMEIICHN, OOMEHA, B T.4. PEaKIIHil TOPEHHU,
OKHCJICHUA-BOCCTAHOBICHHUS.

YpaBHEHHA OKHCIIEHUA-BOCccTaHOBNEHMS. CTreneHb okncineHnsa. OKHCINTENb H BOCCTAHOBHTEb.
CocraBneHne u ypaBHUBaHNE OKHCIUTEIbHO-BOCCTAHOBUTENBHEIX PEAKIIMA METOIOM MIEKTPOHHOTO
Oananca. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PeaKIuH B IPUPOAE, MPOU3BOJACTBCHHEIX MpolLeccax
KU3HEACATENHHOCTH OPTaHN3MOB

KonnuecTBeHHBIE OTHONIEHHS B XUMHH | IIp | 2

KonmuectBennsle oTHONIEHNU B XUMHUHA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHH U PACUEThI 110
YpaBHEHUAM XHUMHAYECKUX peakmuii. Monb kak euHNIIa KOTH4IecTBa BemecTBa. MomspHas macca.
3aKOHBI COXpAaHEHHS MacChl M SHepruu. 3akoH ABoranpo. MonspHbIil 00beM razoB. OTHOCHTENbHAS
IUTOTHOCTB Ta30B. PacueTs! 10 ypaBHEHHAM XHMHUYECKUX PEAKLIUH C UCIIOIb30BAHUEM MacChl, 00beMa
(HOpMaTBHBIC YCIIOBUS) TA30B, KOJIMIECTBA BEMIECTRA.

DJIeKTPONUTHYECKAs UCCOIHAINS U HOHHBIH 00MeH | Ilp | 2

Teopus snexkTponuTHyeckoi gucconuaiu. MIoHbL. DIEeKTPOIHUTHI, HEINEKTPOIUThL. Peakiiuu HOHHOTO
obmena. CocTaBiieHne peakinii HOHHOTO OOMEHa ITyTEM COCTABIIEHHS MX MONTHBIX U COKpPAIIEHHBIX
HMOHHBIX ypaBHEHUH. KMCIIOTHO-O0CHOBHBIE peaknny. 3aJaHnsA Ha COCTaBICHHE HOHHBIX pPeaKIui

JlaGoparopHas pabora “THITbl XUMUYECKUX peakuui” | Ilp | 1

HccrnenoBanue TUIIOB (TTO COCTaBY M KOJMYECTBY MCXOAHBIX M 00Pa3yIOMMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHX peakiuid. [I[poBeneHue peakiinii HOHHOro 0OMeHa, OIpeielICHIE CPeibl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTaBICHUE HOHHBIX PEaKIIHM.

KonTponpHas pabora | IIp | 1
CTpoeHHe BEIIeCTBA U XUMUYIECKHE PEaKIIiu.

CamocrosiTesnpHas padoTa CTy/IeHTa CP | 2
Pazgen 3. CrpoeHue M CBOHICTBA HEOPraHMYECKHUX BellleCTB 16
Kiaccudukanus, HOMEHKIIaTypa U CTPOCHHE HEOPTaHUIECKUX ip ’
BEIIECTB

IIpenver Heopranmueckor xumun. Knaccnuxanns Heopraanueckux BemecTs. [IpocTeie U cliokHbIE
BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIECTB (OKCHIBI, THAPOKCHIbI, KHCIOTH, coiu). B3anMmocsa3p
HEOPraHMYECKUX BEHIECTB. ArperarHble COCTOSIHMS BeniecTBa. Kpucramnmmdaeckue u amopgHbIe
BeIIecTBa. THITBI KPHCTAIUTMYECKAX PEIISTOK (aTOMHast, MOJIEKYIsApHas, MOHHAs, METAJUTMYECKas).
3aBUCHUMOCTH (PU3UIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAUTMIECKON peIIeTKH. 3aBUCHMOCTh
XUMHYECKOW aKTHUBHOCTH BEIIECTB OT BUAA XMMHUUYECKOHN CBSI3U M THIIA KPUCTAIUINIECKOH pEIIeTKH.
[puurHBI MHOTOOOpA3Us BELIECTB.




Homenknarypa HeopraHu4eCcKUX BelllecTB. Pelienye npakTuueckux

3aJaHuH Tp 2

Homenknartypa HeopraHU4eCKUX BEIICCTB: HA3BAaHHUE BELIECTBA MCXOASA U3 UX XUMHUUYECKOH (HOPMYJIBI
AJIF COCTaBIICHNE XUMHYECKOH (DOPMYITBI ICXOAsI M3 Ha3BaHWsA BemecTBa o MexayHapoaHon (MIOITAK)
WM TPUBHAJIBHON HOMEHKIIATypE.

Pemenne npakTudeckux 3aAaHni 10 KiIaccu(pukanun, HOMEHKIAType U XUMHAYECKUM (opMyIam
HEOPTaHMYECKUX BEIIECTB PA3INIHBIX KJIACCOB (YrapHBIN ra3, yIIEKUCIbII ra3, aMMHakK, TaleHas
W3BECTh, HETAIICHAs! H3BECTh, ITUTHEBAs CONA M IPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYITBI XUMHIECKHX
BEIIECTB, ONPENENATh IPUHAUICKHOCTD K KIIacCy.

Herounnku xumudeckoil napopmaruu (cpeacTs MaccoBoit nH(popmanuu, cetb MaTEpHET M ApyTHE).
[ouck nHpOpPMAIIK IO HA3BAHUAM, HACHTH(PHUKATOPAM, CTPYKTYpHBIM (popMmyiam

DU3UKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BeecTB. MeTauibl. IIp 2

Mertamier. O0nue GusndecKue ¥ XUMHIECKUE CBONMCTBA MeTauIoB. CriocoObI motydeHus. 3HauYCHHE
METAJIJIOB M HEMETAJLJIOB B TIPUPOJIC U KU3HEACATEIILHOCTH YelToOBeKa U opranu3MoB. Koppo3us
METAJIIOB: BUJBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

Hewmeramsl. | Ip | 2

Hewmeramtsr. O0mue ¢pu3maecKkine H XUMAYECKAE CBOMCTBA HEMETAIIIOB. | HITMIHEIC CBOMCTBA
HemeTaiuoB [V— VII rpymm. Knaccudukarnus 1 HOMEHKIIaTypa COSAHHEHUH HeMeTa/ioB. KpyroBopoTs!
OMOTE€HHBIX DJIEMEHTOB B MIPHPOJIE

XUMHYECKIE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB IIp 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIISCTB (OKCHUIOB, TUAPOKCH]IOB, KHCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB IMPOCTHIX BEIIECTB, BOIOPOIHBIX COCAHHCHHH,
BBICILIUX OKCHUIIOB U THAPOKCH/IOB

CocraBneHue ypaBHEHHI XUMHYECKAX PEaKIUi C yIacTHEM MPOCTHIX

11 2
1 CJIOKHBIX HCOPraHUICCKHUX BCIICCTB P

CocrapneHre ypaBHCHHN XUMHYECKUX PEAKIIUHA ¢ yIACTHEM TIPOCTHIX U CIIOKHBIX HEOPTAHHIECKUX
BEIIECTB: METAJUIOB U HEMETAIIOB; OKCHJIOB METAJUIOB, HEMETALIOB U aM()OTEPHEIX AIIEMECHTOB;
HEOPTraHWIECKUX KUCIOT, OCHOBAHHH U aM(POTEPHBIX TUAPOKCUIOB; HCOPTAHNIECKUX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA.

PelieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHNI Ha CBOMCTBA, COCTaB, MONy4YEHUE U
0e301acHOe UCTIONB30BAHUE BAKHEHIIIMX HEOPTaHHYECKUX BEIIECTB B OBITY U MPAKTHIECKON
JeATENIbHOCTH YeJIoBEeKa

JlaGoparopHas pabora «neHTHdUKANST HEOPraHUUECKUX BEIECTBY. IIp 1

Pemenue sxcnepuMeHTaIbHBIX 33a4 IO XUMUYECKAM CBOMCTBaM METAILIOB U HEMETAJIOB, IO
PacHo3HAaBAHMIO U MOIYYEHHIO COCINHEHHI METAIJIOB M HEMETAJLIOB.

WpenTuduxanus HEOPraHUIECKAX BEIIECTB C HCIOIb30BAHUEM HX (PU3UKO-XHMUYICCKUX CBOWCTB,
XapaKTepHBIX KAY€CTBEHHBIX peakiuii. KadyecTBeHHBIE peakiny Ha cyabdar-, KapOoHaT- ¥ XJIOpUI-
AHUOHBI, HA KATHOH aMMOHUSL.

Kontponsnas pabora | ITp ‘ 1

CBolicTBa HCOPTraHUYCCKUX BCIICCTB

CamocrosiTenpHas padoTa CTyIeHTa | CP ‘ 2




Pa3gen 4. CtpoeHue 1 cBOHCTBA OPraHNYeCKUX BelIeCTB 24

Knaccndukanus, crpoeHne 1 HOMEHKIIATypa OPTaHHIEeCKIX BEIIECTB IIp 2

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

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

Honsartue o pynxkumnonansHou rpymme. Pagukan. [TpuHiume! kitaccupUKaul OpraHuIeCKuX
COEMHEHUH. MexayHapoIHas HOMEHKIIATYpa ¥ MPUHIIUITE HOMEHKIIATyPhl OPraHH9eCKUX COETNHEHUH.
[onsAtue 06 a3oTcomepKAMMX COCTUHEHUX, ONOIOTHYeCKH aKTUBHBIX BelIecTBax (yIIeBoaax, xKHupax,
Oenkax M Jip.), BRICOKOMONCKYIIIPHBIX COCIMHEHUAX (MOHOMEp, TIOIIAMED, CTPYKTYPHOE 3BEHO).

HOMeHKJIaTypa OpraHnu4eCcKux CO€)II/IHCHHI71 OTACIIBHBIX KJIACCOB.

CocrapieHUe CTPYKTypHBIX hopmyr Tp 2

Homenkiatypa opraHu4eckiX COSANHEHHH OTACIbHBIX KJIACCOB (HACKHIICHHBIC, HEHACKHIICHHBIC U
apoMaTHYeCKHe YIIICBOAOPOIbI, CHUPTHI, (DEHOINBI, aJlbACTH]IbI, KETOHBI, KAPOOHOBBIE KHCIOTHI H JIp.)
CocraBiieHHE TTOHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYJI OPTraHUIECKUX BEIIECTB OTACIBHBIX
KJIACCOB, MCIOIB3Ys X HA3BaHUS M0 CUCTEMAaTHICCKON U TPUBUAIILHOM HOMEHKIIATYpe (3TUIIEH,
aleTUIeH, HLEPUH, (heHom, popManbIerui, YKCycHas KUCIIOoTa, MUIUH). PacueTsl mpocTeinieit
(hopMyIBI OpraHMYECKOH MOJICKYIBI, HCXO/S M3 JIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENPEAEIbHBIE H APOMAaTHYECKUE YITIEBOJOPOIBI | 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 (aJIKaHbBI M IUKII0ANKaHbl). [operne MeTaHa Kak OJJMH U3 OCHOBHBIX
HCTOYHHKOB TEIIa B TPOMBIILICHHOCTH H ObITY. CBOHCTBA IIPUPOIHBIX YITICBOIOPOAOB, HAXOKICHUE B
HNPUPOJE U NIPUMEHEHNE AKaHOB;

— HeTIpe/iebHbIE (AJIKSHBI, ATKUHBI U aJKaJUeHBI) U apoMaTHiIecKue yrreBogopoasl. [opeHne anerniena
KaK MCTOUHMK BBICOKOTEMIIEPATyPHOIO MIIAMEHU 711 CBAPKHU U PE3KU METAJLIOB.

Kucnoponconepsxanmye coeuHEHNS | Ip | 2

— KHCIIOPOJICOAEPIKAIIE COeANHEHMsI (CITUPTHI M (peHObI, KapOOHOBBIC KUCIOTH U 3(UPHI, aTbACTHIBI 1
KETOHBI, )KHUPHI, yIeBobl). [IpakTudeckoe MpruMeHeHHE STHIICHIINKOIA, IHNEPHHA, HeHOoa.
[Mpumenenune popmanbaeruia, aeraibleruia, yKCyCHOH KUCIOThL. MblTa Kak COJM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIIHE CBOMCTBA MBLIIA.

Asotrconeprkaliue COSIMHEHNUs | IIp | 2

— a30TCcoepIKALIIE COCTUHEHHS (AMHUHBI 1 AMUHOKHUCIIOTHI, Oeliki). BRICOKOMOJIEKYIISIPHBIE COSTUHEHUS
(cuHTEeTHYECKHE U OMOJIOTHYECKH-aKTHBHBIE). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BSHO.
[Monumepusanus >TUiIeHa KAK OCHOBHOE HAIPaBIEHUE €r0 UCIIOIb30BaAHUAL.

T'enernueckas CBsI3b MEX/y KJIACCaMH OPraHUYECKUX COSTUHEHUH.

CBoJiCTBa OpraHMYECKUX COETMHEHHUH OTIENBHBIX KIIACCOB | IIp | 2

CBoJiCTBa OpraHUYECKUX COCTUHEHHH OTIACIBHBIX KIacCOB (TPUBHANIbHASA M MEXTyHAPOIHASL
HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CITOCOOBI MOIYYCHHU): PeHeIbHbIC (aIKaHbl M IIUKIOAIKAHEI),
HenpeaebHbIe (AIKEHBI, aIKHHBI ¥ aJTKaJUCHBI) U apOMaTHIECKUE YIIEBOAOPO/IbI, CITUPTHI ¥ (PEHOIIBI,
KapOOHOBBIC KHCIIOTHI U 3(DUPBI, alIbICTUABI U KETOHBI, aMUHBI 1 aMHHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHN. 3aaHns Ha COCTABICHNE YPABHECHHH XMMHYECKUX PEaKIUil C y9aCTHEM OPTaHWYECKUX
BEII[ECTB HA OCHOBAHHUH UX COCTABA U CTPOCHHS.

CocTraBieHHEe CXEM peakuid | IIp | 2

CocrasieHne cxeM peakifiii (B TOM YHCIIe 110 MPEUTOKEHHBIM I[ETI0YKaM ITPEBPAICHHUI ),
XapaKTePU3YIONINX XUMHUYICCKAE CBOMCTBA OPTaHUICCKAX COCTUHEHUH OTIEIBHBIX KIIACCOB, CIIOCOOBI MX
MOIY4YEHUs M Ha3BaHUE OPraHMYECKUX COEAMHEHUM 110 TPUBUAJIBHOU WIIM MEXIyHapOIHOU
CHUCTEMAaTH4YECKON HOMEHKJIIAType.

Penienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOIICTBAa OPraHMYECKHUX
COCIMHCHUHN OTHOCIbHBIX KJIACCOB.




JlaGoparopras pabora “TIpeBpamieHus OpraHMYECKHX BENIECTB MPH

i Ilp 2
HaI‘peBaHHI/I P

ITonyyenue sTUIeHa M U3yYEHUE €r0 CBOMCTB. MoAenupoBaHUe MOIEKYI U XUMUUECKUX NPEBPALICHUN
Ha IIpEMeEpe 3TaHa, DTUJICHA, alleTUJIeHa | Jp.

HHGHTH(I)HK&HI/UI OPraHUuvICCKHUX BCHICCTB, UX 3HAYCHUC U

= II 2
NPUMCHCHHC B OBITOBOIT JACATCIBHOCTH YCIIOBCKA P

Buooprannueckue coennnenus. [Ipumenenne u 6nonorudeckas poib yrieBonoB. OKHCICHHE YIIIEBOIOB
— MCTOYHUK 3HEPTHH XKHUBBIX OpraHn3mMoB. O6nacTi npuMeHeHHs aMHHOKHCIOT. [IpeBpamienus OenkoB
MUK B opranusMe. buonorndeckne GpyHkiun 6enkoB. buonoruueckue GyHKUUH )KupoB. Poib
OpPTaHHYECKON XMMUH B PEIICHUN IPOOIeM MUIIEBOI 0€30macHOCTH.

I/II[GHTI/I(l)HKaHI/UI OPraHuvYCCKUX BCHICCTB, UX 3HAYCHUC U

. IT 2
NMPHUMCEHCHHEC B IMIPOU3BOACTBCHHOU JACATCIIBHOCTH YCJIOBCKA P

Ponp opraHnyuecKkoil XUMHH B peILICHUH POOIIeM SHEPreTHUECKOH OE30MacHOCTH, B Pa3BUTUH
MEIHMIMHBI, CO3IAaHHH HOBBIX MaTepHallOB, HOBBIX HCTOYHHKOB DHEPTHH (ATBTEPHATHBHBIE HCTOTHIKI
sHeprun). OmacHOCTs BO3ACHCTBUSA Ha JKUBBIE OPTraHU3MBI OPTaHUYIECKIX BEIECTB OTACIBHBIX KJIACCOB
(yrmeBomopoisl, CIUPTHI, (PEHOITBI, XTIOPOPTAHUIECKUE IPOU3BOAHBIE, ATbAETHIIBI U JIp.), CMBICT
MTOKa3aTeNsl MPeAEIbHO JOMYCTUMON KOHIIEHTPAITHH.

JlaGoparopnast pabota: “UneHTndukanus OpraHnIeCKUX COCTNHCHUN

» IIp |
OTACIIBHBIX KJIACCOB

Wnentnduxanyst opraHmgecKnx COeTMHEHNH OTIENbHBIX KIaccoB (Ha MPUMEPE anbIeTH/I0B, KpaxMana,
YKCYCHOM KHCJIOTBI, OCJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMHUIECKUX CBOHCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakini. Jlenaryparus Oenka npu HarpeBanuu. L{BeTHbIe peakinun OEIKOB.
Bo3HUKHOBEHME aHATUTUYECKOTO CUTHANA C TOUYKH 3PEHHS XUMUUECKUX MPOLIECCOB NIPU NPOTEKAHUH
Ka4eCTBEHHOW peakiny, O3BOJISIONICH HACHTH(HUIINPOBATh PEATI0KEHHBIC OPraHUYEeCKIE BELICCTRA.

KonTtponsnas pabora | IIp ‘ 1
CTpyKTypa ¥ CBOMCTBA OPTaHWYECKHUX BEIIECTB

CamocTositenbHas paboTa CTyIeHTa CP ‘ 2
Pazgen 5. Kuneruueckue 1 TepMOIHHAMHYECKHE 3AKOHOMEPHOCTH 6
NPOTeKAHUS] XUMHYECKHX pPeaKkuui

CRKOpPUTTb XUMHYICTUKHNX PDTARIINH. Hp | 2

CKOpOCTh peaKIiil, €€ 3aBUCHMOCTB OT Pa3INIHbIX (PaKTOPOB: MPHUPOJIBI PEArHPYIOIINX BEIIECTB,
KOHLICHTPAIIMH PEarupyIOMINX BEIECTB, TEMIIEpaTyphl U TUIOILAAN PEaKIIHOHHON TIOBEPXHOCTH.
TernoBsle 3 GEKTH XUMHYECKHX peaKkiHi. JK30- H IHIOTCPMHUYCCKHIE, PCAKIIHH.

OOpaTuMOCTh peaku.

XUMHUYECKOE PABHOBECHE | IIp | 2

XUMHUYCCKOE PABHOBECHE U €T0 CMEIIEHHE O ACHCTBHEM Pa3IHYHBIX (PaKTOPOB (KOHIICHTPALIUs
peareHTOB HWIIM MPOAYKTOB PEAKIHH, JaBICHUE, TEMIIEpATypa) A1 CO3JaHMs ONTHMABHBIX YCIOBHH
HNpOTEKaHHUs XUMHUYeCKHuX mpoueccoB. IIpunnun Jle [Marense.

Pelienne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUN | IIp | 2

Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUI Ha aHATN3 (PaKTOPOB, BIMSIOIINX HA H3MECHEHHE
CKOPOCTH XMMHUYECKOH peakiiy, B T.4. C HO3ULIUN 3KOJIOrHIECKH [EIecO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH AEATEILHOCTH B LEJIAX COXPAHEHHSI CBOET0 340POBBS U OKPY’KAIOIIEH IPHUPOAHON CPEIbL.
Pemienue npakTuko-opreHTHPOBAHHBIX 3aJjaHUN Ha TpuMeHeHue npuniumna Jle-Illarense ans
HaXO)KACHMS HAIPABICHHS CMEIIEHU PaBHOBECHS XUMHYECKOH PeaKIiuy U aHaIn3 (paKTopos,
BIIUSIOIIMX HA CMEIIEHUE XUMHUECKOTO PaBHOBECHS.

Paznen 6. PacTBopsl 4

[TorsATHE 0 pacTBOpax IIp | 2

PactBopenue kak pusuko-xuMuueckuil mpouecc. PactBopsl. CriocoObI MPUTOTOBIEHHS PACTBOPOB.
PacTBOopuMocTs. MaccoBast 101151 paCTBOPEHHOTO BemiecTBa. CMBICIT MOKA3aTENs MPEASTbHO AOMYCTHMON
KOHIICHTPAIIMH ¥ €T0 UCIOIb30BaHHE B OI[CHKE SKOJIOTMYECKOH 0E€30MacHOCTH.

[IpaBuma 3K0JIOTHYECKH IEIeCO0OPa3HOTO TOBEICHUA B OBITY U TPYIOBOH NEATEIHHOCTH B IEIITX
COXpaHEHUs CBOETO 3J0POBbs U OKPYKAIOILEH MPUPOAHON CPENIb; OTACHOCTL BO3ACUCTBHS Ha KUBbIE
OpraHU3MBbI OpPEAEICHHBIX BELIECTB.

Perienre mpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHUi HA PACTBOPHI, HCIIOIB3yeMbIe B OBITOBOM H
IIPOM3BOACTBEHHON ACATEIHHOCTH YEIOBEKA.




WccrnenoBanue cBoiicTB pacTBopoB. JlabopaTopHas pabora

«ITpuroroBiieHNE PaCTBOPOBY. Up £

IIpuroroBiieHne pacTBOPOB 33AaHHOM (MaccoBOM, %) KOHIIEHTpanHH (C MPaKTHKO-OPHEHTHPOBAHHBIMHA
BOIIPOCAMM) U OTIPEJICIICHIE CPEIBI BOJHBIX PACTBOPOB.
Pemienue 3aa4 Ha IPUTOTOBJIIEHNE PACTBOPOB.

Paznen 7. Xumusi B ObITY 1 IPOU3BOACTBEHHOI 1eATEIHHOCTH 4
yesioBeka llpodeccnonaibHO-OpHEHTHPOBAHHOE COIEP:KaAHUE

Xumusi B OBITY U IPOM3BOICTBEHHON JEATEILHOCTH YETIOBEKA IIp | 2

Hogeifmne qoCTHXEHHSI XUMHYECKOW HAyKH ¥ XUMHYECKOH TeXHOJIOTHH. POl XUMUU B 0OeciiedeHnn
DKOJIOTMYECKOM, SIHEPTETHUECKOW U MHINEBOH Oe30MacHOCTH, pasBUTHH MeaunuHbL. [IpaBuiia moucka u
aHaJIM3a XUMUYECKOW HH(POPMAITHH U3 Pa3IHYHBIX HCTOYHUKOB (HaydHAs U yueOHO-HaydHAST
JUTEpaTypa, CPEACTBA MaccoBOi nHpopmanum, cetb MaTepHET).

Ilowrck n aHaIM3 KEHCOB O NMPHUMCHCHUHN XUMHUYCCKHUX BCHICCTB U

- - w II 2
TEXHOJIOTHH C YICTOM 6y,[[ym€l/l HpOCl)CCCHOHaIIBHOI/I JACATCIBHOCTH P

TTouck u aHaTH3 KEWCOB O MPUMEHEHHH XUMHUYCCKIX BEIECTB M TEXHOIIOTHH C y4eTOM OyayIiiei
po¢eCCHOHATTBHOM JISSTENBHOCTH TI0 TEMaM: BaKHEHILINE CTPOUTENBHBIE MaTepHAITBI,
KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPaCKH, CTEKII0, KepaMHUKa, MaTepHabl Ul JIEKTPOHUKH,
HaHOMAaTepuabl, TEKCTHIIBHBIE BOJIOKHA, HICTOYHUKHN SHEPIUHU, OPraHUYECKHE U MUHEPAIbHBIC
ynoOpeHus, 1eKapCTBCHHBIC BEIIECTBA, OBITOBAs XUMHUSL.

3anmra: [IpencraBieHne pe3ybraToB pellicHus KeiicoB B hopMe MUHH-IOKIIAa C TPE3CHTAHCH.

3auér 2

JuddepeHunpoBaHHbIi 3a4eT IIp | 2

HpOMC)KyTO‘?[HaH arTeCTalMA 110 JUCITHUITIIIUHE.

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

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecneYeHUI0

Jis peanu3anuy nporpaMMbl y9eOHOH AUCHUTUTHHBI IIPEIyCMOTPEHBI CIICHUAbHbBIC TOMEICHHUS,
MIPUBEICHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTPaMMEBI CITEITHATBHOCTH.

Tabnuya 3. Mamepuanvno-mexHuueckoe obecneyenue OUCYUNIUHbL

Tun aymuropuu OcHamnienne ayiunTopuu
Cnenuaau3npoBanHoe yuedHoe oGopynoBanue, [1O n maTepuasibl
JJIS1 OCBOEHHS JMCHUIIMHBI (MPH He00X0AUMOCTH)




Y4aebuast ayTuTopus 1is

MIPOBEICHUS 3aHATHI KoMItiekT criernann3upoBaHHON MeOen; MapKepHas J0CKa,
JMEKIIHOHHOTO THUTIA, kadenpa; aBTOMaTH3NPOBAHHOE PaboIee MECTO ITPETIOAABATENA:
MPaKTUYECKUX 3aHATHI, komriibrorep AMD Quad-Core, monutop LCD 17" ACER, npoektop

BBINIOJIHEHHUS KYyPCOBBIX pabot, |BenQ MS521P; mpoexunonHsiii 5kpan Lumen Master Picture,
IPYHNHOBBIX M MHAWBHUIYAIbHBIX |HMEETCS BBIXOJ B HHTEPHET

KOHCYJIbTaLlUH, TEKYIIEro [IporpammHoe obecnieuenne: Onepanuonnas cucrema Windows 10
KOHTpPOJIA B MpoMexkyTouHoll  |Pro; Office Professional 2007, Kaspersky Endpoint security s
arTecTanuu 6usHeca - CTaHIapTHBIH

VYdeOHast ayquTopus 1ist

NPOBEICHUS 3aHATHIA KoMmmekT cienuanu3upoBaHHON MeOenn; qocKa ayquTOpHas
JICKHHOHHOTO THIIA, MEJIOBast; aBTOMaTH3HPOBaHHBIE paboune MecTa (Iporeccop HE HIKE
NPaKTHYCCKUX 3aHATHH, Intel Core 13, oneparuBhas namsite oobemMoM ue Meree 8Gb; (SSD

BBINIOJIHEHUS KypPCOBBIX pabot, 250 GB/HDD 500 GB); Buneokapra NVIDIA 1050TI 4G, npoektop
TPYNIOBBIX M HHIMBHIYaNbHEIX |EPSON EB-WO0S5, npoekunonsslii 5xpan Lumen Master Picture,

KOHchILTaIII/Iﬁ, TCKyLICTO HMEETCsI BBIXOJI B HHTCPHET
KOHTPOJISI M IPOMEKYTOUHON [Mporpammuoe obecneuenue: OnepannonHas cuctema Windows 10
arTecTaluu Pro; Office Professional 2007, Kaspersky Endpoint security st
(KommbrotepHsIif Kitace) ousHeca - CTaHIapTHBII

KommnekT cnennanusuposanHoi Mmebenu; Texnesusop LED LG 42",
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Quad-Core, oneparuBHas namsate 00bemMoM He Meree 41°0; HD 500
gb), IMeeTCst BBIXO B HHTEPHET

IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

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

OcHosHble UCTOYHUKUL:

1. Epoxun FO.M. Xumwust: 3anaun u ynpaxHeHus [ eKTpoHHBIN pecypc]:Y4aeOHOe mocodue
st CITO. - Mocksa: Axkagemus, 2021. - 282 c. — Pexxum noctymna:

2. Epemun B.B., Ky3ssmenko H.E., [lpoznos A.A., Jlynun B.B. Xumus : 11-i1 xknace
(yrmyOnénnsiii ypoBeHs) [ QnexTponHBIH pecypc]: Yueonuk. - Mocksa: AO "H3narenscTBo
"ITpoceemenne", 2023. - 480 c. — Pexxum gocryma: https://znanium.com/catalog/document?
1d=432651

3. Epemun B.B., Ky3smenko H.E., Tepeann B.U., [Ipo3nos A.A., Jlyaun B.B. Xumus. 10-i
KJacc. YryOnéHHbIN ypoBeHb [ DneKTpoHHbIH pecypc]: Yueonuk. - Mocksa: AO "UznarenscTBo
"[Tpoceemenue", 2023. - 448 c. — Pexxum gocryma: https://znanium.com/catalog/document?
1d=432649

ﬂOﬂOﬂHleeJleble UCMOYHUKU.

4. Jlebenen 1O. A., ®anees I. H., TonybeB A. M., lllanosan B. H., CremanoB M. b. Xumus.
3amauauk [ DnexTpoHHBIH pecype]: Yuedbnoe mocobue [ns CIIO. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxnm moctyma: https://urait.ru/bcode/491053

5. JIe6enes 0. A., @anees I. H., T'onyoes A. M., llanosan B. H. Xumus [ DnekTpoHHBINH
pecypc]:Yueonuk st CI1O. - Mocksa: HOpaiit, 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:

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

- 9BC Znanium.com http://znanium.com
- Onekrporno-6udmoteunas cucrema PY/IH — ObC PY/IH http://lib.rudn.ru/MegaPro/Web
- O6pasosarenbrast mardopma KOpait https://urait.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 XUMHWYECKOM COCTaBIIAIONICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMUU B TIO3HAHUU SIBICHUH TPHUPOJIBI, B
(hOpMHUPOBAHNN MBIIIJICHUS U KYJIBTYPbI
JTUYHOCTH, €€ PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOIMMOM /ISl PEIICHUS TPAKTUIECKIX
3a7a4 U SKOJIOTHYECKHA 000CHOBAHHOTO
OTHOIICHUS K CBOEMY 370POBBIO U MIPUPOTHON
cpere.

Amnanns " OIICHKA BBITIOTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACIETHBIX PadoT,
OMpocC, TEMAaTUIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpakTUYeCKUEe 3aHSATHS,

JIOMAIlTHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE, B3auMokoHTpOIIb Hu
CaMOKOHTpOIb  CcTyaeHTOB. Ilomnora wm
T'PaMOTHOCTDb IIOATOTOBJICHHBIX JOKIIaao0B,

COOOIIIeHNH, TIPe3eHTAIHHA.

YmMmenus:

- BBIABILATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3yYEHHBIX [IOHATUH, IPUMEHATD
COOTBETCTBYIOIIME MTOHATHS IIPU ONUCAHUU
CTPOECHMS U CBOMCTB HEOPTAHUYECKUX U
OpraHUYEeCKHUX BEILECTB U UX IPEBPAILECHUN;
BBIABIIATH B3aMMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATHAMU U NPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- UCIIOJIb30BaTh HAUMEHOBAHUSA XUMUYECKUX
COEAMHEHUN MEKIyHAPOAHOIO COK3a
TEOPETUUECKOU U MPUKIIAJTHOW XUMUU U
TpUBHAJIbHBIC HA3BAHUS BAXKHEHIIINX BEILIECTB
(9TMIIEH, aleTUIIeH, TIIMIEPUH, EeHol,
(dopmanbaeru, yKCycHasi KHCIIOTa, TIINIUH,
yrapHbIU ra3, yIJIEKACIBIN ra3, aMMHUAK,
raimeHasl U3BeCThb, HEralleHasl U3BeCTb,
MUTBEBAs COJ]a U JIPYTHX), COCTABIISATh
(OpMyJIIBI HEOPTAHUIECKUX M OPraHMYECKUX
BEIL[ECTB, YPABHEHUS XUMUYECKUX PEAKLIUM,
OOBSCHATH MX CMBICIT; TOATBEPIKIATh
XapaKTepHbIE XMMUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aIUCSIMH YPAaBHEHUM XMUMHWYECKUX PEaKLHN;

- YCTaHABIIMBATh PUHAIICKHOCTD H3Y4EHHBIX
HEOPraHUYECKUX M OPraHU4ECKUX BEIECTB K
OIpEIEICHHBIM KJIacCaM U IpyInaM
COCIMHEHUN, XapaKTePU30BATh UX COCTAB U

HabGmropnenne, KOHTpONIb TIperojaBaTeNis 3a
NESITENIBHOCTRI0  OOyYaroIIMUXCsl, AaHaJH3 |
OIlCHKAa ONTUMAJbHOCTH METO/a pPEeIICHHs
3ama4, Oecena, ompoc, MPaKTUISCKUE 3aHSATHUS,
JIOMAIITHHAE paboTHI, KOMITBIOTEPHOE
TECTHPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- CHCTEeMOH XUMHYCCKHUX 3HAHHM, KOTOPast JeATETbHOCThIO  OOYJAONIUXCS, AaHaH3
BKIIFOHACT. OCHOBOIIOJIATarOIIUEC IMOHATHUSA OIICHKa OITUMAaJIbHOCTH METOoHda pemeHI/m
(XMMUYECKUN SJIEMEHT, aTOM, IEKTPOHHAS 3a71a4, BBITIOJTHEHUE Hu 3alnTa
obomouka aroma, s-, p-, d-3JIeKTPOHHBIC WHMBUYaIbHBIX 3aJaHUMH.

opOuTanu aToMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIEHOCTD,
CTEINeHb OKHUCIICHUS, XUMUIECKasl CBA3b, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBINA 00beM,
YIIEPOIHBIN CKeleT, (pyHKIIHOHAIbHAS TPyIIa,
panuKai, H30MepHs, H30MEpHI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPO/- M A30TCOEPIKALIHE
COCIMHEHUS, OMOIOTHUECKU aKTHBHBIC
BemecTBa (yIIeBObl, JKHPBI, OEITKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COCIMHEHHUS,
KpHUCTaJUTMIECKast PemIeTKa, TUITbl XHMHYCCKUX
peaknuii (OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIE,
9K30-1 SHJIOTEPMUYECKHE, PEAKIIUU MOHHOTO
0o0OMeHa), pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHIECKAS
JMCCOLMANNs, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTHh XUMHYECKON PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpPraHHISCKUX
BeniectB A.M. Bytneposa, Teopust
SICKTPONUTHICCKON JINCCONUAITHH

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

Tabnuya 5. Ilepeuenv komnemernyuti

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHBIE IIOKA3aTe/IH Pe3yJIbTAaTOB NOATOTOBKH

CopneiicTBOBATH COXPAHEHHMIO OKPYKAIOLLEH cpe/ibl, pecypcochepe:KeHHUIo,
OK 07. NPUMEHATH 3HAHUS 00 U3MEHEHUH KJIMMATa, IPUHLIHMIIBI 0epeKInBOro
NPOM3BO/CTBA, 3PPEeKTHBHO AeHCTBOBATH B YPEe3BbIYANHBIX CUTYaAllHAX;

3HaTh:

MIpaBUIa HKOJIOTHYECKOIT 0€30MMaCHOCTH IPH BEICHUH IPO(ECCHOHATBHOM JeATEIEHOCTH;
OCHOBHBIE PECYPCHI, 3a[IeHCTBOBaHHBIE B IPO(ECCHOHATIBHON NeATEIbHOCTH;

IIyTH 00ECHEUCHHS PECYPCOCOepEKEeHUS;

MIPHHIUIBI OEPEXKITUBOTO MPOU3BOJCTBA;

OCHOBHBIC HAIIPABJICHHU U3MEHECHHUS KIIMMATHYECKUX YCIOBUH pErHOHa.

VYMeTh:

COOITI0/IaTh HOPMBI SKOJIOTHYECKOM OE301MacHOCTH;

ONPEICISATh HAMIPABICHUS PECYypCOCcOEpe)eHHs B paMKax MPOPeCcCHOHATBHOMN JACATEIbHOCTH IO
CHENHAIbHOCTH, OCYIIECTRIIATE PaboTy ¢ COONIOICHUEM TPUHIIAIIOB OEPEKITHBOTO MPOU3BO/ICTBRA;
OpPraHU30BBIBATh MPO(ECCUHOHANILHYIO JISATEILHOCTD C YIETOM 3HAHUH 00 M3MEHEHUH KIIMMATHYECKUX
YCJIOBHI1 perHOHa.

OK 04. |3q)q)emmmo B3aHMO/IeiiCTBOBATH H Pad0TaTh B KOJLJIEKTHBE H KOMAaH/IE;

3HAaTh:
IICUXOJIOTMYECKHE OCHOBBI JIEATENLHOCTH KOJUIEKTHBA, IICHXOJIOTHYECKHE OCOOEHHOCTH JTMYHOCTH,
OCHOBBI IIPOCKTHOHN JIATEIIbHOCTH.




VYMers:
OpPTaHU30BEIBATH PA0OTY KOJUICKTHBA M KOMAH/IBT;
B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOACTBOM, KIIMEHTAMH B X0/I¢ MPO(PECCHOHATIBHON ACATEILHOCTH.

Hcnonb30BaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A U HHTEPIPeTALINH
OK 02. uH(popManuu 4 HHGOPMALMOHHbIE TEXHOJIOIHH I BHITIOTHEHH 32124
Nnpo¢eccCHOHATLHOM NesATeILHOCTH;

3HaTh:

HOMEHKJIaTypa HH(OPMALMOHHBIX HCTOYHHUKOB, IPHMEHSACMBIX B PO(EeCCHOHAIBLHON AEATEIFHOCTH,
MPUEMBI CTPYKTYPHPOBaHHsI HH(OpPMALIUY;

(opmaT opopMIIeHHUS pe3yIIETaTOB TIONCKAa HH(POPMAIIH, COBPEMEHHBIE CPEACTBA U YCTPOUCTBA
uHpOpMaTH3IAIIH;

MOPSIOK MX NMIPUMEHCHHS ¥ IPOrpaMMHOE 00eCIIeueHHE B TIPO(ecCHOHANBHOM AATEILHOCTH B TOM
YHCIIE C UCIONIb30BaHHEM HU(POBBIX CPEICTB.

YMmeTh:

OTIPENENATh 3a/1a9M TS TIOUCKa WH(OpMAITHK;

OTIPEACIISITh HEOOXOAMMbIE HCTOYHUKH HH(DOPMAIIUH;

IJTAHUPOBATH MPOLIECC MOUCKA;

CTPYKTYPHPOBATH TOIyIaeMy0 HH(DOPMAIHIO;

BBIICIISITH HAUOOJIee 3HAYUMOE B IiepedHe HHPOpMaIIHH,

OLIEHUBATh MPAKTUYECKYIO 3HAYMMOCTh PE3yIbTaToB IIOUCKA;

oOpMIISATE PE3yABTATHI TIOUCKA, IPUMEHITH CPEACTBA HH(OPMAITHOHHBIX TEXHOIOTHH JUTsl PEILICHUS
npodeccHoHaIbHBIX 3a/1a4;

HCIIONIB30BaTh COBPEMEHHOE MIPOrPaMMHOE 00eCTIeUCHUE;

HCIOIB30BATh Pa3IHIHbIC IHU(PPOBBIC CPEACTBA TSI PELICHHS MPO(EeCCUOHANIBHBIX 3a/1a4.

Bnanets:

HAaBBIKAMH MMOJIy4YeHUsT HH(POPMAIMK U3 HCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEILHO OCYIIECTBISTh
MOKCK, aHAJIU3, CHCTEMAaTH3AIHI0 K HHTEPIIPETALNI0 HH(DOPMAIUU Pa3THYHbIX BUJOB U (HOpM
MIPEJICTABIICHUS;

CO3/1aBaTh TEKCThI B pa3IMYHBIX JopMaTax ¢ yIeToM HazHAuYSHHUS HHPOPMAIIUU U 1IEJICBON ayUTOPHH,
BBIOHpAsi ONTUMANIBHYIO (POPMY TPEACTABICHHS U BU3yaAIU3aIlUU;

OIICHUBATH JI0CTOBEPHOCTH, JIETUTUMHOCTh HH(POPMAI[HH, €€ COOTBETCTBHUE MPABOBBIM U MOPAITLHO-
9TUYECKUM HOpMaM;

ACIIONIB30BATh CPEICTBA MH(OPMANHOHHBIX i KOMMYHHKAITTOHHBIX TEXHOJIOTHH B PEIICHIH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H OPraHU3aIlMOHHBIX 3a/1a4 C COOI0IeHHEeM TPeOOBaHMIA
JPrOHOMHKH, TEXHUKH O€30TIaCHOCTH, THTHEHBI, PECYPCOCOEPEIKESHHUSI, TIPABOBBIX H STHYCCKUX HOPM,
HOPM HH(POPMAIIMOHHOW 0€30MacHOCTH;

BJIaJIETh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI HH(pOpMAIIHK, HH(OPMAITHOHHOH 0€30IacCHOCTH
JIMYHOCTH;

Bei0uparts cnoco0b! perenns 3a/1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
NPHMEHUTEIbHO K Pa3THYHBIM KOHTEKCTaM;

OK 01.

3Hars:

aKTyaJIbHBIN NPO(ECCHOHAIBHBIA M COLMANBHBIH KOHTEKCT, B KOTOPOM IPUXOJHUTCS paboTaTh U KUTh;
OCHOBHBIC UCTOYHUKH WH(OPMALIUU U PECYPCHI IS PEIICHUs 3aa9 ¥ PooaeM B podhecCHOHAIEHOM 1/
WJIM COLUAIEHOM KOHTEKCTE;

ANTOPHUTMBI BBIITOTHEHHUS paboT B MPO(eCCHOHATEHON H CMEXKHBIX 00JIaCTsX;

MeTO/1bI paboThI B MPodeccHoHaIBHON 1 CMEXHBIX chepax;

CTPYKTYypY IUIaHAa JJIsl pELUICHUS 3a/1a4;

MOPSIIOK OLICHKH PE3y/IbTATOB PELICHHU 3a1a4 NPO(eCCHOHATBEHON ACSTEIbHOCTH.




YMerTs:

pacrno3HaBarh 3a1a4y W/iid mpodieMy B podeCCHOHATBHOM U/HITH COIUATBHOM KOHTEKCTE;
aHAJIM3UPOBATH 3a/1a4y 1/HIIA IPOOIEMY | BBIACSATEH €€ COCTABHBIC YaCTH;

ONPEACIATH ATAlbI PELLIEHUS 3a1a4H;

BBUIBIISITH U 3((hekTrBHO HCcKaTh HHPOPMAIIHIO, HEOOXOAMMYFO /ISl PEIISHHUs 3a1a49K U/ UIH MPOOIIEMBI,
COCTAaBIATH IIaH JCHCTBUS,

OTIPEACTISITh HEOOXOAUMBIE PECYPCHI;

BJIAJIETh aKTyaJbHBIMUA METOAMH PabOThI B PO ecCHOHaIBbHON 1 CMEKHBIX chepax;

peanu30BBIBATH COCTABICHHBIN IIJIAH;

OIICHHMBATH PE3YJIBTAT U MOCIIEACTBUS CBOUX JCHCTBHI (CAMOCTOATENBHO HITH C MOMOIIBIO HACTABHUKA).

6. POHJ] OHEHOYHBIX CPEACTB
6.1. ®oH/ OLIEHOYHBIX CPEACTB /IJIA MPOBeeHUs] MPOMEKYTOUHOM aTTecTallun
o0y4yaomuxcs mo AUCHUILIHHEe « XUMUID»

IlepeueHb BOIPOCOB AJIs IOATOTOBKH K 3aHATUSAM U IIPOMEXKYTOYHON aTTECTALUH,
KOHTPOJIBHBIX paboT, colepKaHue 3aJaHUi IS BBITOTHEHHS TPAKTHYECKUX U
CaMOCTOSATEIBHBIX Pa0OT, pEKOMEHIAIIMHY 10 BBHITIOTHEHUIO U KPUTEPUN OLICHUBAHHS
IPEJCTaBICHbI B OH/IE OIIEHOYHBIX CPEJACTB IO TUCIHUILIHHE «XuMusi» B [IpunokeHnn k
Hacroseit Pabodell mporpaMMe JUCIUTUTUHEL.

OrneHouHble CPECTBA MO3BOJISIFOT IPOBECTH TEKYIUN KOHTPOJIb o auciumuinge. ITo kaxxaomy
CpPEICTBY OILICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOIIUECS TOKA3aTeIsIMHU 1
KPUTEpUSIMH OLICHUBAHUS

Tabauya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kpurepuit
. 3Haet: 0a30BbIE OOIINE 3HAHUS,

[Toporossrii .
YMeeT: OCHOBHBIE yMEHUS, TpeOyeMbIe 15l BBITOIHEHHS TPOCTHIX

(y3HaBaHHe) .
3ajad;

«3» .
Brnazgeer: paboraeT npu nmpsiMoM HaONIOACHUH.
3HaeT: QaKThl, MPUHIIMIIEL, TPOLECCH, OOIINE TIOHATHS B IIpeIenax
00acTH MCCIIEI0BaHUS,
BazoBslii VYMeer: quana3oH MPaKTHYECKUX YMEHUH, TpeOyeMbIX [UIs PeIICHHS
(BocmpousBe/ieHNe) |OTPENETIEHHBIX MPOOIEM B OOIACTH HCCIIEIOBAHNS,

«» Brnaneer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHHUE 3a/1a4 B
HCCIIIOBAaHHH, TIPUCTIOCA0INBACT CBOE MOBEICHHE K 00OCTOSATENILCTBAM B
pemIeHun mpoodIemM
3HaeT: paKTHUECKOE M TEOPETHUECKOE 3HAHUE B MpeieNnax ooIacTu

Boicokuii HCCIIEIOBaHMS ¢ TOHUMAaHUEM TPaHHIl TPUMEHUMOCTH;
(KOMIIETEHTHOCTE) | YMEET: IMana3oH NPaKTHIECKUX yMEHUH, TpeOYEeMbIX [/ Pa3BUTHS
«5» TBOPYECKUX PEIICHUI, a0CTparupoBaHus MpoodIeM;
max 6asur Brnaneer: koHTpONHpyeT paboTy, IPOBOAUT OLIEHKY, COBEPILICHCTBYET

JecTBHS paboThI

MakcumanbHOE KOJTMYECTBO OAIITIOB MO KAKAOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaIEHOMY KPUTEPHIO «BBICOKHI.




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



