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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 MW CUCTEMHOE AIMMWHUCTPUPOBAHUE  (mpuxas
Munnpocsenienust PO or 10.07.2023 . Ne 519)"

[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:
ayIUTOPHOM yueOHOH Harpy3ku oOyudatomierocst 60 yacos;
CaMOCTOSTEeNIbHOW paboThl oOy4aromerocs 12 gacos.

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.
1 2

KonrTakTHasn (aynuropHas) padora (Bcero) 60 60 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM YHCIIE B pOpME MPAKTUIESCKOU TIOATOTOBKHI

(eciu mMpeayCMOTPEHO) ) ) )
nmabopaTopHbIE 3aHATHSA (ECTTH MMPETYCMOTPEHO) - - -

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) } } .
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 60 60 34

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeycMOTpEHO) ) ) )
CamocrosTenbHas padora odyuamerocs (Bcero) 12 12 4
B TOM YHCIIE! - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(ecim peayCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIE! - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
SK3aMeH )
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.

Penitenne 3amanuii Ha UCIIOJIE30BaHME XUMAYECKOU CHUMBOIUKY U o ’
Ha3BaHHU COCIUHECHUN p

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 20

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

CamocrostenpHast paboTa CTyIeHTa CP 8
Paznen 4. CTpoenne u CBOCTBA OPraHMYeCKHAX BEIIECTB 24
Kraccudukarus, cTpoeHre 1 HOMEHKJIaTypa OpTaHHIeCKUX BEIIECTB IIp 2

[TosiBneHue U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipeamer oprannueckoil xumuu. Mecto u
3HAYEHUE OPraHUYECKON XMUMHH B CUCTEME €CTECTBEHHBIX HayK.

XHMHUYECKOE CTPOCHHE KaK MOPSIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COMIACHO MX BaJICHTHOCTH.
OCHOBHBIE TTOJIOKEHHS TEOPUU XUMHUIECKOTO CTPOEHUA OpTaHnYecKuX coequaeHud A.M. bytieposa.
VYIeponHbIi CKEIIET OPraHMIeCKON MOJEKYITbI. 3aBUCHMOCTD CBOMCTB BEIIECTB OT XHMHUIECCKOTO
CTpOEHHUs MOJIEKYIl. U30MepHst 1 H30MeEpBL.

Hownsitre o pyHkHOHANBHOM rpymme. Pagukan. [TpuHImNb! KiTacCH(pUKAIMN OPraHUIECKIX
coerHEeHMH. MexayHapoaHas HOMEHKIIAaTypa U MPUHIUIIBI HOMEHKIJIATYPbl OPraHUYECKUX COCAUHEHUN.
[MousATHe 00 a30TCcOomEPIKALIMX COCUHEHUIX, OMOIOrHIeCKN aKTUBHBIX BellecTBax (yIIeBonax, KHpax,
Oenkax u Jip.), BLICOKOMOJEKYJIIPHBIX COCTUHEHUAX (MOHOMED, TIOIUMED, CTPYKTYPHOE 3BEHO).




HOMeHKJIaTypa OpraHnu4eCcKux COC)II/IHCHHI?I OTACIBHBIX KJIACCOB.

CocraBneHue cTpyKTypHBIX (OpMyIT Tp 2

HomenxuaTypa opranndeckiux COSMHEHHH OTAECTBHBIX KIIACCOB (HACHIIIEHHBIEC, HEHACKHIIIICHHBIC 1
apOMaTHYECKHE YTICBOAOPOAbL, CITUPTHI, (PEHOINBI, aJIbAETH/IbI, KETOHBI, KApPOOHOBBIE KUCIIOTHI U p.)
CocraBneHne MONTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPraHMIECKIX BEIIECTB OTASIbHBIX
KIIACCOB, MCTIONIB3Ysl MX HAa3BaHWA 110 CHCTEMaTHIECKOH M TPHBHAIILHOW HOMEHKIIAType (3THIIEH,
alleTWIeH, NIMIepuH, GeHol, popManbIeri, YKCyCHas KHCIO0Ta, DIMIHH). PacyeTs nmpocTeieit
(hopMyITBEI OPTaHUIECKON MOMEKYIBI, HCXOI U3 DIIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENPEAEIbHBIE H aPOMAaTHYECKUE YITIEBOJOPOIbI ‘ IIp ‘ 2

DHU3UKO-XUMUYECKUE CBOICTBAa OPTraHUIECKUX COSAMHEHNH OTACTBHBIX KJIacCOB (0COOEHHOCTH
KJIaccH(pHUKalMK 1 HOMEHKIATyphl BHYTPH KJIacca; TOMOJIOTHYECCKUN psAl U 00mas (popMmyia; H30MEPHS;
(hu3HYecKre CBONCTBA; XMMHYECKHAE CBOMCTRA; CITOCOOBI MOy YCHHS):

— IpenenbHbIEe YITIEBOAOPOABI (ATKaHbI M INKJIOAKAHbI). [ opeHre MeTaHa Kak OJTMH W3 OCHOBHBIX
HCTOYHHKOB TEIUIA B IPOMBIIIIIEHHOCTH | ObITy. CBOWCTBA IIPUPOITHBIX YITICBOIOPOAOB, HAXOKICHUE B
MNPUPOJE U IPUMEHEHUE aTKAHOB;

— HenpeAebHbIC (AKeHbI, AJIKUHBI U alIKaIMCHBI) U apOMaTHYECKHe yIIeBo1opoabl. [opeHne aneTuiicHa
KaK MCTOYHMK BBICOKOTEMIIEPATypPHOIO MJIaMEHH AT CBAPKH U PE3KU METAILIOB.

Kucnoponconeprxanme coeTnHCHM IIp ‘ 2

— KHCIIOPOJICOIEPIKAIIIHE COSTUHEHHS (CIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETUIBI U
KETOHBI, JKUPHI, yIIIeBoasl). [IpakTuaeckoe mpuMeHEeHUE THIICHITIHKONS, TIIULEPUHA, (peHomna.
Ipumenenue Gpopmanbaeruia, aleTaibIeruia, YKCyCHOH KUCITOThI. Mblia Kak COJTH BBICIIAX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOMCTBA MbLIA.

A3zoTcoaepiKalfe COeMHEHUS ‘ IIp ‘ 2

— a30TcoAepIKaNIie COCIMHEHHS (AaMIHBI 1 aMUHOKHMCIIOTHI, Oenku). BrICOKOMOIIEKyIIApHBIE COeTMHEHH
(cuHTETHUECKHE U OUONIOTHUCCKH-aKTHBHBIC). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO.
ITonnmepunsanys >THIEHA KaK OCHOBHOE HAIIPABIEHUE €0 UCIOJIb30BAHUS.

l'enernueckas cBA3b MEXKY KJIaCCaMU OPraHUYECKUX COEIUHEHUM.

CBoiicTBa OpraHMYECKUX COCTMHEHHUH OTAENBHBIX KIIaCCOB ‘ IIp ‘ 2

CBoJiCTBa OpraHUYECKUX COCTUHEHHH OTACIBHBIX KIacCOB (TPUBHANIbHASA M MEXTyHAPOIHASL
HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CITOCOOBI MOIYYCHHU): PEeIbHbIC (aIKaHbl U IUKIOAIKAHEI),
HenpeaeNbHbIe (AIKEHBI, aIKHHBI U aJIKaJUCHBI) U apOMaTHIECKUE YIIEBOAOPO/IbI, CIIUPTHI ¥ (PEHOIIHI,
KapOOHOBBIC KHCIIOTHI U 3(DUPBI, albICTUABI U KETOHBI, aMUHBI 1 aMHHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIC
COSIMHEHNS. 3aaHns Ha COCTaBICHNE YPABHEHHN XMMHYECKUX PEaKIUil C y9aCTHEM OPTaHWYECKUX
BEII[ECTB HA OCHOBAaHHUH UX COCTABA U CTPOCHHUS.

CocraBrneHne cXeM peaxIuii IIp ‘ 2

CocraBieHne cXeM peaxiii (B TOM YHCIIE IO TPEIIOKEHHBIM IIEoYKaM ITPEeBpaIieHnii),
XapaKTePU3YIOIIIX XUMHUECKIE CBONCTBAa OPraHMYCCKHX COCIMHEHUH OTAEIBHBIX KJIaCCOB, CIOCOOBI MX
MOJIyYEHHs M Ha3BaHUE OPTraHUYECKUX COCAMHECHUI 110 TPUBUAIBHON UITH MEXKyHAPOIHON
CHUCTEMAaTU4YECKOM HOMEHKIIATypeE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUI HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJEIIBbHBIX KIACCOB.

JlaGoparopras pabora “IIpeBpaiieHns OpraHMYeCKHX BEMIECTB MPH

" Hp 2
Harpesanun'.

ITony4enue sTUNEHA U U3yYEHHE €r0 CBOMCTB. MoaenupoBaHHe MOJIEKYNI 1 XMMHUYECKUX NTPEBpaIlCHHM
Ha MpUMepe dTaHa, ITUIICHA, alleTUIICHA U JIp.

Wnentndukanms opraHnIecKuX BEIICCTB, X 3HAYCHUC U

o II 2
IIPUMCHCHHUC B OBITOBOM ACATCIBHOCTH YCIIOBCKa P

Buooprannueckue coennnenus. [Ipumenenne u Ononorudeckas poib yrieBonoB. OKHCICHHE YIIIEBOIOB
— MCTOYHUK 3HEPTHH XKHUBBIX opraHn3mMoB. O6nacTi npuMeHeHHs aMHMHOKHCIOT. [IpeBpamienus Oenkon
MUIIK B opranusMe. buonorndeckne GpyHkiuu 6enxoB. buonorunueckue GyHKIUH )KupoB. Poib
OpPTraHMYECKON XMMHH B PEILICHHH MPoOIIeM MUIIEeBOH 0€301acHOCTH.




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

. II 2
NMPHUMEHCHHEC B IPOU3BOACTBCHHOU JACATCIIBHOCTH YCJIOBCKA P

Posb opranu4eckoil XUMHH B PELICHHH MPOOIEM SHEPTeTHUECKOH 0e301MacHOCTH, B pa3BUTHH
MEINIMHBI, CO3aHUN HOBBIX MaTepHAalIOB, HOBBIX HCTOYHHKOB YHEPTHH (AIBTEpHATHBHBIE HCTOYHUKU
sHeprun). OnmacHOCTh BO3AECHCTBUS Ha KUBBIE OPTaHU3MBI OPTaHUIECKIX BEIIECTB OTAEIBbHBIX KJIAaCCOB
(yrmeBomopopsl, CHUPTEI, (PEHOIBI, XJIOPOPraHUYECKHAE POU3BOIHBIC, AIBICTHIBI U JIP. ), CMBICIT
MOKas3aress MPeJelIbHO JOIYCTUMOM KOHIEHTPAIUN.

JlaGoparopHas pabora: “Unaenrndukaims OpraHMueCKUX COeTUHEHHIT

» IIp 1
OTICIBHBIX KJIACCOB

Wnentnduxanys opraHmaeckux cOeTNHEHUH OTIeIBHBIX KJIacCcoB (Ha MPUMEpE aibJIernI0B, Kpaxmania,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.II.) C HCITOIb30BaHMEM UX (PU3NKO-XMMHUIECKHX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakunid. JleHaTypanus Oenka npu HarpeBaHuH. LIBeTHBIC peakunn OENKoB.
Bo3HMKHOBEHNE AHATTMTHYECKOTO CHUTHAJA C TOYKU 3PSHHS XHMHYECKHUX MPOIECCOB MPH MPOTEKAHUN
Ka4eCTBEHHOM peaKiiy, MO3BOJAIONIEH HACHTH(UIINPOBATh MPEII0KEHHbBIE OPTaHHYECKNE BEIIECTBA.

KoHnTponsHast pabota ‘ Ip ‘ 1
CrpykTypa 1 CBOHCTBA OPTaHUYECKNUX BEILECTB

CamocTosTenbHast paboTa CTyaeHTa CP ‘ 2
Pazgen 5. Kuneruyeckue M TepMOIHHAMUYECKHE 3AKOHOMEPHOCTH 4
NMPOTEeKAHUSA XUMHUYECKUX PeaKIui

CKOPOCTb XMMUYCCKUX PCAKIINH. Hp ‘ 2

CKOpOCTh peakmH, ee 3aBHCUMOCTH OT Pa3IHYHBIX (PaKTOPOB: MPHUPOIBI PEATHPYIOIINX BEIIECTB,
KOHIIEHTPAIMH pearupyroniux BEIEeCTB, TEMIEPaTyphl U TUIOIAIH PEAKIINOHHONH TOBEPXHOCTH.
TernmoBsle 2()(EKTH XUMHYECKHAX peakiuii. DK30- ¥ SHIOTEPMUIECKHE, PEAKIIHH.

OOpaTuMOCTh peaKkuu.

XHUMHYECKOE paBHOBECHE ‘ IIp ‘ 2

XUMHYECKOE PABHOBECHE U €r0 CMELICHHUE O] JCHCTBUEM PAa3IHMUHBIX (HaKTOPOB (KOHLIEHTPALHS
peareHToB WU OPOAYKTOB PeaKlH, AaBlIeHHE, TEMIIepaTypa) AJId CO3AaHHs ONTUMAJIbHBIX YCIOBHIM
npoTekanust xumudeckux npoueccos. [Ipunnun Jle [larense.

Pazgen 6. PacrBopsbl 4

ITonAtue o pacTBOopax IIp ‘ 2

PactBopenue kak pusuko-xuMuueckuil mpouecc. PactBopsl. CriocoObI MPUTOTOBICHHS PACTBOPOB.
PactBopuMocTs. MaccoBast 101151 pacCTBOPEHHOTO BemiecTBa. CMBICH MOKA3aTENs MPEASTbHO AOMYCTHMON
KOHIICHTPAIIMH ¥ €T0 UCIOIb30BaHHE B OI[CHKE SKOJIOTHUYECKOH 0Ee30acHOCTH.

[IpaBuma 3K0JIOTHYECKH IEIECO0OPa3HOTO TTOBEICHUA B OBITY U TPYIOBOH NEATEIHHOCTH B IEIITX
COXPaHEHUS CBOETO 30POBBs M OKPY’KAIOLIEH TPUPOTHON CPEbl; OMTAaCHOCTDH BO3ICHCTBHS HA )KUBBIC
OPraHM3MBbI OIIPEACIIEHHBIX BEIIECTB.

Pemenue mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aaHUI1 Ha paCTBOPHI, UCIIOIb3yeMbIE B OBITOBOU H
MIPOM3BOACTBEHHON AEATEIHHOCTH YEIOBEKA.

HUccnenoBanue cBoiicTB pactBopoB. Jlabopartopras pabora

IIp 2
«[IpuroroBrneHne pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3afaHHOH (MaccoBOH, %) KOHIIEHTPALUH (C TPAKTUKO-OPHEHTHPOBAHHBIMA
BOTIPOCAMH) U OIIPEIEIEHNE CPEIbI BOAHBIX PAaCTBOPOB.
Perrenre 3a1a4 Ha MPUTOTOBIIEHHE PACTBOPOB.

Pazgen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1eATEIbHOCTH
yesioBeka IIpodeccnonanbHo-OpHeHTHPOBAHHOE COlep/KaHUe

XuMus B OBITY M IPOU3BOACTBEHHOM AEATEIIEHOCTH YEJIOBEKa ITp 2

Hogeifmne qoCTHXEHHSI XUMHUYECKON HAyKH ¥ XUMHYECKOH TeXHOJIOTHH. POl XUMUU B 0OeciiedeHnn
DKOJIOTMYCCKOM, SHEPTETHUECKOW U MHINEBOH Oe30MacHOCTH, pasBUTHH MeauluHbL. [IpaBuiia moucka u
aHaJIM3a XUMUYECKOU HH(POPMAITHH U3 Pa3IHYHBIX HCTOYHUKOB (HaydHAs U yueOHO-HaydHAST
JUTEpaTypa, CPEACTBA MaccoBOi nHpopmanum, cetb MaTepHeT).

* - Jlex — nexyuu,; I1p — npakmuyeckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHwie pabomui.




3. YCJOBUA PEATIM3ALINUA ITPOTI'PAMMBI INCIHIUAITIJIMHBI
3.1. TpeboBanusi K MUHMMAJTbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIedeHUI0

Jiist peanu3aniy MporpaMMbl y9eOHON AUCIMILIMHBI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBI CIICIHAIEHOCTH.

Tabnuya 3. Mamepuanorno-mexuHuueckoe obecneuerue OUCYUNIUHDBL

Tun aymuropuu OcHalenne ayinTopuu
CneunanusupoBanHoe yuedHoe oGopynoBanue, [1O n marepuaibt
JJIS1 OCBOECHUS IMCHUIJIMHBI (TPU HE0OX0AUMOCTH)

Y4aebuast ayTuTopus s Wmeercs Beixoa B uHTepHET. [IporpamMmmuoe odecreyeHue:
MPOBEICHUS 3aHATHI Onepaunonnas cuctema Windows 10 Pro; Office Professional 2007,
JeKIHOHHOTO THIa, 3aHATHH  [Kaspersky Endpoint security s 0usneca - CrangapTHBINA
CEMHHAPCKOT0 TUIIA, KypCOBOTO
MPOCKTHPOBAHUSI (BBITOTHEHUS
KYPCOBBIX paboT), FPYIIOBBIX H
WH/UBHUyaTbHBIX KOHCYIBTAIHIH,
TEKYILEro KOHTPOJIS U
HNPOMEXYTOYHOM aTTecTaluu

3.2. UndopmannonHoe obecneueHne o0ydeHust
Ilepeyennb pexomenayeMbIX yueOHbIX u3ianuii, UnTepHer-pecypcoB, 10ONOTHUTEIbHOM
JINTEPaTypbl

OcHosuble UCIOYHUKU:

1. Epoxun 0. M. Xwuwmus. 3agauu v ynpaxHeHds |[DneKTpoHHBIN pecypc]:YueOHOe
nocobue ans crygertoB CITO. - Mocksa: Akanemust, 2021. - 288 ¢. — Pexxum nocryma: https://
academia-moscow.ru/catalogue/4831/539623/

2. Epoxun FO.M. Xumus: 3amaun u ynpakHeHus [ DnekTpoHHbIH pecypc]:YueoHOoe mocodue
st CITO. - Mocksa: Axkagemus, 2021. - 282 c. — Pexxum nocrymna:

3. Huxonbckuii A. b., CyBopoB A. B. Xumus [ DmekTpoHHBIN pecypc]:ydeOHIK U PaKTHKYM
s cno. - Mocksa: FOpaiit, 2023. - 507 ¢ — Pexxum nocryma: https://urait.ru/bcode/513537
4. I'abpuensnu O.C., OctpoymoB W.I"., Cnanxos C.A., Jleskun A.H. Xumus. 11 knacc.
VYriryOnénublil ypoBeHb [ DnekTpoHHbIH pecypc]:Yueonuk. - Mocksa: AO "UsnarenscTBo
"ITpoceemenue", 2022. - 435 c. — Pexxum nocryma: https://znanium.com/catalog/document?
1d=432797
5. Xumus. 10 xnace. YrmyOn€HHBIH ypoBeHb [ DIeKTpoHHBIA pecypc]: Yuebnuk. - Mocksa: AO
"UznarensctBo "[IpocBemenue”, 2022. - 400 c. — Pexxum poctyna: https://znanium.com/
catalog/document?id=432796

,ZZonOﬂHumerbeze UCMOYHUKU.

6. Jlebenes HO. A., @anees I. H., Tomyoe A. M., [llanoan B. H., Creranos M. b. Xumus.
3amauauk [ DnekTpoHHBIH pecype]: Yueonoe mocobue s CI1O. - Mocksa: HOpaiit, 2022. - 236
¢ — Pexxum mocrtyma: https://urait.ru/bcode/491053

7. Jlebenes 0. A., @anees I. H., T'ony6er A. M., lllanoBan B. H. Xumus [ DnekTpoHHBIN
pecypc]: Yuebnuk s CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum goctyna: 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/

- OBC Znanium https://znanium.ru

- DnekrporHo-6ubmotednas cucrema PY/IH — 5bC PY/IH http://mega.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 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 o6yqa10mﬂxc;1, aHallu3 H
BKJIFOYACT. OCHOBOIIOJIArarOIIue IMOHATHUSL OCHKAa ONTHMAJbHOCTH METOAA PCIICHHA
(XPIMI/I‘-I€CKPII>i DJICMEHT, aTOM, SJICKTPOHHAsA 3a1a4, BBITNIOJIHCHUEC )58 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 04. IddexTHBHO B3aUMO/IEHiCTBOBATH H Pad0TATH B KOJLJIEKTHBE H KOMAaH/Ie;

3HaTh:
IICUXOJIOTHYECKHE OCHOBBI JEATENLHOCTH KOJUIEKTHBA, IICHXOJIOTMYECKHE OCOOEHHOCTH TUYHOCTH,
OCHOBBI TIPOCKTHOMN IESATEIBHOCTH.

VYMerTs:
OpPTaHU30BEIBATH Pa0OTy KOJUICKTHBA M KOMAH/IBT;
B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOACTBOM, KIIMEHTAMH B X0/I¢ MPO(PECCHOHATBHON ACATEILHOCTH.

Hcnonp3oBaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A H HHTEPIPeTAIuN
OK 02. uHGpopManuy U HHGOPMALIHOHHbIE TEXHOJOIHH Il BHINOJTHEHHS 32124
npodeccHOHAIBHOI 1esITeJIbHOCTH;

3HaTh:

HOMEHKJIaTypa HH(OPMALHOHHBIX HCTOYHHUKOB, IPHMEHAEMBIX B IPO(eCcCHOHAIBHON AEATEIFHOCTH;
MIPHEMBI CTPYKTYpPHPOBaHMs HH(GOpMALINY;

¢dbopmaT opopMITEHUS PE3yIIETaTOB IIOMCKA HH(POPMAIIH, COBPEMCHHBIE CPEACTBA U YCTPOUCTBA
nH(pOpPMAaTH3ALIHY;

MTOPSIIOK MX MPUMEHEHHA U IPOrpaMMHOE o0ecTieueHre B Mpo(hecCHOHANBHON ASATEILHOCTH B TOM
YHCIIE C UCIOIb30BaHUEM HU(POBBIX CPEICTB.




YMmeTh:

OTIPECIISITh 3a/[a4M JIJIs [IOMCKA HH(POPMAITNH;

OTpeAessITh HeOOXOAMMBIE HCTOYHUKH HH(OPMALIUK;

IJTAHUPOBATH MPOIIECC MTONCKA;

CTPYKTYypPHUPOBATh MOyHaeMyt0 HH(OPMAIHIO;

BBIICIIATH HAaNOOJIee 3HAYMMOE B IepeIHe HHPOPMAINH;

OTICHUBATH MPAKTHICCKYIO 3HAYNMOCTE PE3YIIBTaTOB ITOMCKA;

0o opMITATE Pe3yJbTaThl MOUCKA, IPUMEHSTH CPE/ICTBA MH(POPMAIMOHHBIX TEXHOIOTUN JJIS PEIICHUS
npodeccuoHallbHbIX 337134,

HCIIONIH30BATh COBPEMEHHOE MIPOTPAMMHOE 00ECIICUCHHUE;

HCIOIb30BATh Pa3iIn4HbIe U(POBBIEC CPEACTBA ISl PELICHHS MPO(EeCCHOHABHBIX 3a1ad.

Bnaners:

HaBBIKAMH TTOJIyYCHHS HH(POPMAIHK U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEILHO OCYIECTBIIATh
MTOMCK, aHAJIN3, CACTEMAaTH3AIMIO U HHTEPIIPETAIMIO NH(DOPMAIIUK Pa3sTUIHBIX BUIOB U (HOpM
MPEICTaBICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ y4eToM Ha3Ha4eHUs HHYOpMALUU U [ENIEBOH ayTUTOPHUH,
BBIOMpAsk ONTHMAJIbHYIO (GOpMY IPEACTABICHUS U BU3YyaJIU3alliH;

OLICHUBATH JOCTOBEPHOCTE, JIETHTUMHOCTh HH(OpMALHH, e COOTBETCTBHE IPABOBLIM M MOPATBHO-
STHYECKUM HOpPMAaM;

HCIIOJIb30BATh CPEACTBA MH(OPMALIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PELICHUN
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3alMOHHBIX 3a/1a4 ¢ COOIIOCHUEM TPeOOBaHHH
SPTrOHOMHUKH, TEXHUKHA OE30MMaCHOCTH, THTHEHBI, PECYPCOCOEPEKEHNs, MPABOBBIX U STHUSCKUX HOPM,
HOpM HH(POPMATHOHHON OE30MMaCHOCTH;

BJIaJIeTh HABBIKAMHU PAcIIO3HABAHUSA M 3allIUTHI HHPOPMAIIHH, HH)OPMAMOHHOH 0e30MacHOCTH
JMYHOCTH;

CopnelicTBOBATH COXPAHEHHIO OKPYKAIOIIEH cpe/ibl, pecypcochepe:keHHIo,
OK 07. NPUMEHSATH 3HAHNA 00 H3MEeHEeHUH KJIUMATa, NPHHIUIIbI fepe:KINBOro
NPOU3BOACTBA, 3¢ GeKTUBHO AeliCTBOBATH B YpPe3BbIYAHHbIX CUTYALHX;

3Hars:

MpaBUJIa HKOJIOTHUECKOI Oe3011acCHOCTH MPU BEICHHH MPO(EeCCHOHANTBHOM NeATENEHOCTH;
OCHOBHBIC PECYPCHI, 33JcHCTBOBAHHEIE B TIPO(ECCHOHATBHOM AeATSIIEHOCTH;

myTH o0ecreueHus pecypcocOepekeHus;

MPHHLUIIBI OEPEXKITNBOTO TPOU3BOCTBA;

OCHOBHBIC HAIPABICHHUS H3MCHEHUS KIIMMATHYECKUX YCIOBUH pEerHoHa.

YMeTh:

COOII0/IaTh HOPMBI SKOJIOTHYECKOM OE301MacHOCTH;

ONPEICIsATh HANIPABICHUS PECYypPCOCcOEpeKeHHs B paMKax MPOPeCCHOHAIBHOMN JCATEIbHOCTH IO
CHENHAIbHOCTH, OCYIIECTRIISTE Pab0Ty ¢ COONIOICHUEM TPUHIIUIIOB OSPEKITHBOTO MPOU3BOJICTBRA;
OpPraHU30BBIBATh MPO(ECCUHOHANILHYIO JIEATEILHOCTD C YIETOM 3HAHUH 00 M3MEHEHUH KIIMMATHYECKUX
YCIIOBHI1 peruoHa.

Bri0upartp crioco0b! pemreHns 3a/1a4 npogeccHoHAIBHOI TesiTeIbHOCTH
NMPHMEHUTEJIbHO K Pa3IHYHBIM KOHTEKCTaM;

OK 01.

3Hars:

aKTyaJIbHBIH PodeCcCHOHANBHBIN H COLMAIbHBII KOHTEKCT, B KOTOPOM IPUXOAUTCS paboTaTh U KUTh;,
OCHOBHBIC HCTOYHHKH WH(OPMALIUY K PECYPCHI VI PEIIeHHs 3a1a9 U MpobieM B mpodecCHoHaIEHOM H/
WA COLUAIBHOM KOHTEKCTE,

QJIITOPHATMBI BBITIOTHEHUS paboT B MpoecCHOHANBbHON H CMEXHBIX 00J1acTsX;

METOBI paOoThI B TPO(eCCHOHANTBHOM U CMEXHBIX cdepax;

CTPYKTYpY ILJIaHa JUIs peLICHHs 3a/1ad;

MOPSIOK OIICHKH PE3yJbTATOB PEUICHHUs 3a1a4 NPodeCCHOHATBHON ICATEIBHOCTH.




VYMers:

pacro3HaBaTh 3a7auy W/Win npobnemMy B npodeccHoHaNIBHOM H/HITH COLHaIbHOM KOHTEKCTE,
AHAJIM3UPOBATH 3aJJa9y H/HIH MPOOIeMy U BBIACIATE €€ COCTaBHBIE YacTH;

OTIPENeNATh ATAIbI PEUICHUS 3aJa4H;

BBUBIIATH U 3(GCKTUBHO MUCKATh HH(POPMAIHIO, HEOOXOIUMYTO JUIS PEIICHHS 3a1a4d H/WITH MPOOJIeMBI,
COCTaBIIATH IJIaH ACHCTBHUS;

OTIPEeIATh HEOOXOUMEIE PECYPCHI;

BJIQJICTh aKTyaJbHBIMUA METOIAMH paboThl B MPO(EeCCHOHAIBHOMN U CMEXHBIX chepax;

peaNn30BBIBAaTh COCTABICHHBIIH TIJIaH;

OLICHUBATH PE3YJITAT U MOCIEACTBUSA CBOMX JICHCTBHUI (CAaMOCTOATEIEHO MIIH C TIOMOLIBIO HACTABHUKA).

6. POH] OHEHOYHBIX CPEJACTB
6.1. ®oH/ OLIEHOYHBIX CPEACTB /ISl POBeIeHHs MPOMEKYTOYHOM aTTecTalun
00y4arommuxcs mo JMCHUILIHHE « XHMHD)

ITepeuenb BOmpoOCOB ISl TOATOTOBKHU K 3aHATHUAM U MPOMEKYTOYHON aTTECTAllUH,
KOHTPOJBHBIX PalOT, Co/lepyKaHue 3aJaHH JUISI BBITIOJTHEHUS TTPAKTUIESCKUX U
CaMOCTOSITENIHBIX PaboT, peKOMEHIAIMH T10 BBITIOTHEHHUIO M KPUTEPHH OLICHUBAHUS
MpeCTaBlIeHbI B (OH/IE OLIEHOYHBIX CPEJCTB MO AUCHHUIUTHHE «XuMus» B [Ipunoxkenun k
HacTosiei Pabogelt nporpaMMe JUCIUILTAHBL.

OueHouHbIe Cpe/ICTBA MO3BOJSAIOT MPOBECTH TEKYIIUM KOHTPOJb 1o AucHuIuinHe. [lo kaxaomy
CPEICTBY OIICHUBAETCS MOJTHOTA U TIIyOMHA OCBOCHHSI, XapaKTePU3YIOMIUECs IIOKA3aTeIsIMU U
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

[lokasarens Kpurepuit
. 3Haet: 0a30BbIC 00IINE 3HAHUS,

[Toporossri i
VYMeeT: OCHOBHBIE yMEHUSI, TpeOyeMbIe ISl BBITTOTHEHHS ITPOCTHIX

(y3HaBaHue) .
3ajad;

«3»
Brnaneet: paboraeT nmpu npsiMoM HaONFOACHUN.
3HaeT: QaKThl, IPUHIIMIIEL, TPOLECCH, OOIINE TIOHATHS B IIpeIenax
00acTH MCCIIEI0BaHUS,
Basosslii VYMeer: quana3oH MPaKTHYECKUX YMEHUH, TpeOyeMbIX Ul PeIICHHS
(BOCHpOI/ISBeILGHI/Ie) OIMPEACIICHHBIX HpO6JICM B oOacTu HCCJIICAOBAaHUA,

«» Brnaneer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIIEHHUE 3a/1a4 B
HCCIIIOBAaHHH, TIPUCTIOCA0INBACT CBOE MOBEICHHE K 00OCTOSATENILCTBAM B
pemIeHun mpoodIemM
3HaeT: (haKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpe/iesiax o0macTu

Boicokuii HCCIICIOBAaHNS ¢ TOHUMAHUEM T'PaHHI] TPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKHX YMEHHM, TPeOYEeMbIX Ul pa3BUTHS
«5» TBOPYECKUX pEIICHHI, abcTparupoBaHus Mpoodiem;
max 6asur Brnazgeer: koHTpOIHpYeT paboTy, MIPOBOANT OLIEHKY, COBEPIICHCTBYET

necTBUs paboThI

MakcumanbHOE KOTMYECTBO OAIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPHUTEPHIO «BBICOKHII.




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 ).



