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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
35.02.12 CAIOBO-ITAPKOBOE U JIAHAIMA®THOE CTPOUTEJIBCTBO (mpukas
Muno6puayku Poccun ot 05.05.2022 . Ne 309)"

[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.
VYue6nas mucrumumaa OV/].11 Xumus sxogut B nukin O6meoOpa3oBaTenbHOM TOATOTOBKH.

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:

O6bem mporpammsl 162 gacoB, B TOM 4HCIIE:
ayIMTOPHON yueOHOI Harpy3ku oOyuaromierocst 112 gacos;
CaMOCTOSATENIbHOW paboThl 00y4aromerocst 32 4acos.

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

Tabnuya 1. Buowl yuebnoii pabomul no nepuooam oceoerus OOII CI1O ons ghopmuvl 06yuenus -
OuHasl.



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

KonrTakTHasn (aynuropHas) padora (Bcero) 112 60 52
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

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

B TOM 4HCIIe B OpME MPAKTHUSCKON TTOATOTOBKH
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Pa3nen 1. OcHOBBI CTpPOEHHS BelIeCTBA 8

CrpoeHne aToMOB XMMHYECKHX 3JIEMEHTOB U IIPHPOIA XUMHIECKOH

CBA3H Hp =

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.

CamocrTostensHast paboTa CTyaeHTa CP ‘ 2
Paznen 2. Xumu4ueckue peakuuu 12
Tumnel XUMHUYECKUX PeaKui ITp ‘ 2

Knaccndwkanus 1 THIIBI XUMHYECKHAX pPEaKUi C y9acTHeM HeopraHndecKux BemecTB. CocTaBiueHme
YpaBHEHHI peakunii COeNMHCHNUs, Pa3lIOKEHHs, 3aMEILCHHA, OOMEHA, B T.4. pEaKIHi TOPEHHS,
OKHCJIEHUS-BOCCTAHOBIICHHS.

YpaBHEHUA OKHCIEHUA-BOCccTaHOBIEHU. CTeneHb okucnenns. OKHUCIUTENb M BOCCTAHOBHUTEIb.
CocraBneHne 1 ypaBHUBAHNE OKHCIHTETLHO-BOCCTAHOBUTENBHBIX PEaKIIHH METOIOM JIEKTPOHHOTO
Oananca. OKHCITUTETHLHO-BOCCTAHOBUTENBHBIC PEAKIIUH B IPUPOJIC, MTPOM3BOACTBECHHBIX MPOLIECCaX H
KU3HEEATEIbHOCTH OPTaHU3MOB

KonnuecTBeHHBIE OTHONIEHHS B XUMHH ITp 2

KonmmaectBenHbIe OTHOMIEHMS B XUMIH. OCHOBHBIE KOMTMYIECTBEHHBIC 3aKOHBI B XUMHUH M PAcYEThI 110
YpPaBHEHHSM XMMHUYECKHX peaknuii. Moib kak eAMHHIA KOJIMYeCcTBa BemecTBa. MomsipHas Macca.
3aKoHBI COXpaHEHHsI MACCHI M SHEPTHH. 3aKoH ABoraapo. MossipHelit 00beM ra3oB. OTHOCHTEIbHAS
IIJIOTHOCTH Ta30B. PacdeTsl o ypaBHEHHUAM XUMHYECKUX PEAKIUil C UCTIONB30BAHNEM MAcChl, 00beMa
(HOpMaIbHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BEIIECTRA.

DIeKTPONUTHYECKAst AUCCOUANNS M HOHHBII 00MeH ‘ IIp ‘ 2

Teopus snekTponUTHIECKON aucconnanui. MoHbl. DIeKTPOIUTHI, HEANEKTPOIHUTHI. Peakiinu HOHHOTO
obmeHa. CocTaBiIeHHE peaKkIni HOHHOTO OOMEHA MyTEM COCTABJICHUS UX MOJTHBIX M COKPAILICHHBIX
HMOHHBIX ypaBHEHNH. KHCIIOTHO-0CHOBHBIE peaknuy. 3aJaHNA Ha COCTABIEHUE HOHHBIX peaKIuii

Jlabopatopras padoTa “THITBI XUMUYECKUX PEAKITHH ‘ IIp ‘ 2

HccrenoBanue TUIIOB (TTO COCTaBY M KOJMYECTBY MCXOIHBIX M 00Pa3yIOMMXCs BEIIECTB) U MIPU3HAKOB
XUMHYECKHX peakiuid. [I[poBeneHue peakiinii HOHHOro 0OMeHa, OIpeieICHIE CPeibl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTaBICHUE HOHHBIX PEaKIIUM.

KourtpomnsHas pabora ‘ Ip ‘ 2
CrpoeHHre BeNlecTBa U XUMHYSCKHE PEAKIIUH.

CamocrosTenpHas padoTa CTyIeHTa Cp ‘ 2
Pazgen 3. CtpoeHue M CBOMICTBA HEOPraHMYECKHUX BellleCTB 16

Knaccndukanus, HOMEHKJIaTypa ¥ CTPOCHNE HEOPTaHUIECKUX

BCIICCTB Hp Z

[peamer Heopranmueckoit xumuun. Kiaccupukarys HeopraHudeckux BeniecTs. [IpocTbie U CIoKHBIE
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI, THAPOKCH/IbI, KHCIOTH, coli). B3anMmocssa3p
HEOPraHHYECKUX BEHIeCTB. ArperaTHpie COCTOSIHUS BemecTBa. Kpucrammngaeckue nu aMmopgHsie
BEMIECTBA. THIBI KPUCTAUIMUECKUX PEIICTOK (aTOMHas1, MOJIEKYIApHAas, MOHHAS, METAJUTHYECKast).
3aBUCHMOCTh (PU3NIECKIX CBOWCTB BEIIECTBA OT THIIA KPUCTAIIMIECKON PEIETKH. 3aBICHMOCTh
XAMWYECKOH aKTHBHOCTH BEIECTB OT BHIa XMMHUYCCKOW CBSI3H U THUIA KPUCTAJUTMICCKON PEIICTKH.
[TpuyrHBEI MHOTOOOpAa3Us BEIIECTB.




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 28

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 2
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 ‘ 2
CTpyKTypa 1 CBOICTBA OPTraHUYECKHAX BEIICCTB

CamocTosiTenbHast paboTa CTyaeHTa CP ‘ 4
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 8

IlonsTHE O pacTBOpax IIp 2

PactBopenue kak pusuko-xuMudecknii mpouecc. PactBopsl. CriocoObI MPUTOTOBICHHS PACTBOPOB.
PactBopumocTs. MaccoBasi 107151 pacTBOpeHHOr0 BeiecTBa. CMBICI IToKa3aTens MpeaeibHO A0y 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.

[IpuroroBneHue pacTBOPOB 3afaHHON (MaccoBOH, %) KOHIEHTPALUH (C IPAKTUKO-OPUEHTHPOBAHHBIMU
BOIPOCaMH) U ONIPEENEHNE CPEIbl BOMHBIX PACTBOPOB.
Pemenne 3a1a4 Ha MPUTOTOBIIEHNE PACTBOPOB.

Pemienue 3a1a4 1o Teme pacTBOpbI IIp 2
CamocrTositenbHas paboTa CTyIeHTa Cp 2
Pa3gen 7. Oprannyeckasi XUMUs 42
IIpenmer u 3agaun opranmueckor xumun. Teopust A.M. bytieposa. IIp 2
Hpeu,uem)HHe yrineBogopozasl. CTpoeHne, MoTy4eHne, XHMHIECKHAE Tp 2
CBOWCTBA AJIKAHOB.

Pemenne 3a1a4 Ha BEIBOJI MOJNIEKYIIIPHON (POPMYITBI OPraHUIECKOTO Tp ’
BEIIECTBA.

HenpenensHbie yrmeBogopoabl. AIKEHBI. DTHIIECH, €T0 TOTYYCHHE, N 5
(u3nueckre 1 XUMHYECKHE CBOKCTBA. P

AJIKaueHbl 1 UX CBOMCTBA. IIp 2
AnxuHBI. ATIeTHITEH €ro ToTy9YeHNe U cBoiicTBa. Pemenue 3amad. IIp 2
benson. Ero coctas, ero noiryucHue, IpuMEHEHUE U CBOKUCTBA. IIp 2
Hedts. IIpuponnsriii ra3z. KaMmeHHBIH yromis. IIp 2
Crmprtsl. [lonyuenue u cTpoeHue. IIp 2
XHMMHMYECKHE CBOMCTBA CIUPTOB. XapaKTepUCTHKAa MHOTOAaTOMHBIX Tp 2
CIIHPTOB.

OOm1ast xapakTepuCTHKa U CBO¥CTBa (DEHOIOB. ITp 2
OO01as xapaKTepUCTHKA AJTbJCTHIOB U KETOHOB. IIp 2
INonsATHE 0 KapOOHOBBIX KUCIIOTAX, HX KIIACCHU(UKAIIHSL, H30MEPHS U Tp 5
HOMEHKJIaTypa.

XWMHAYECKHE CBOICTBA KapOOHOBLIX KUCHOT. [lomyderne u Tp )
IIpAMEHEHNE.

CtpoeHme, HOMCHKIIATypa U CBOMCTBA CIOXHBIX 3(PUPOB. IIp 2
XKupsl kKak cioHbIE Y(PUPHI IHIEPHHA. IIp 2
VrieBojpt. OOlIast XapakTepuCcTHKa MOHOCAaXapuI0B. [Iroko3a. IIp 2
OOm1as XxapakTepHCTHKA U CBOICTBA - M MOJIHCAXaPHIOB. IIp 2
OO011as xapakTepucTHKa aMHHOB. AHWINH. ITp 2
OO1ast XxapakTeprCTHKa U CBOICTBA aMUHOKHCIIOT. IIp 2
OOmmas xapakTepHCTHKa U CBOMCTBA OEIIKOB. IIp 2




Paznen 8. Xumus B ObITy H NPOU3BOACTBEHHOM /1€ATEIbHOCTH

24
yesioBeka IlpodeccnonanibH0-0opHEeHTHPOBAHHOE CO/IeP/KaAHUE

XuMmus B ObITYy ¥ IPOM3BOICTBEHHOHN JIEATEIEHOCTH YEITOBEKA ITp 2

Hogeitmme nocTmkeHns] XAMAYIECKOM HAYKA M XUMUYIECKOH TeXHONOTHA. Polb XuMun B oOecnieueHIH
HKOJIOTHYECKOH, SHEPreTHIESCKON 1 MMUIIEBOW 0€30I1aCHOCTH, Pa3BUTHH MEIMIWHEL [IpaBuia nmorucka u
aHaJIN3a XMMHUYCCKOW HH(POPMAIIH U3 Pa3IMYHbIX HCTOYHUKOB (HaydHAas U yIeOHO-HaydHAas!
JIMTEepaTypa, CpeIcTBa MacCOBOH MH(popMamuy, cetb MHTEpHET).

Ilowck n aHaIM3 KEHCOB O NMPHUMCHCHUHN XUMHUYCCKHUX BCHICCTB U

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

[Mowuck 1 aHAITU3 KEHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTHH C y9eTOM Oymyinen
npoheccCHOHATBHOM JeATETPHOCTH TI0 TEMaM: BaXKHEHUIITHE CTPOUTEIIBHBIE MaTEpPHaIbI,
KOHCTPYKLIMOHHBIE MaTepUabl, KPaCKH, CTEKIIO, KEpaMUKa, MaTepUabl JUIs SJIEKTPOHUKH,
HaHOMAaTepuabl, TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH SHEPIUHU, OPTraHUUECKHIE U MUHEPAIbHbIE
YAOOpeHHsL, TIeKapCTBEHHBIC BELIECTBA, OBITOBAS XHMHL.

Bamura: [IpencrariieHne pe3yabTaToB penieHns KeiHcoB B (hopMe MUHH-IO0KIIA/IA C TPE3CHTAIHEH.

CamocrositenpHas paboTa CTyJIeHTa CP ‘ 20
3agér 18
OKk3aMeH Ok ‘ 18

HpOMC)KYTO‘?[HaSI arTeCTalMA 110 JUCITHUITIIUHE.

* - Jlex — nexyuu; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmbsie pabomul.

3. YCJOBUA PEAJIM3ALINU ITPOTI'PAMMBI IUCIHUITIJINHBI
3.1. Tpe6oBaHusI K MUHHMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY 00ecnedeHU 0

Jts peanu3anuy nporpaMMbl yaeOHOM AMCHUILTUHEL TIPElyCMOTPEHBI CTICHUaTbHbIE TIOMEIICHNUS,
MIPUBEACHHBIM B I 6.3 0CHOBHOI1 00pa30BaTeIbHON NPOTrPaMMBbI CIICIHAIEHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecnedenue OUCYUNIUHB

Tun aynuropun OcHauleHne ayTuTOPUU
CrnenuanusupoBaHHoe yuedHoe obopynoBanue, [10 u matepuasbi
AJ151 OCBOEHMSI TMCUMILUIMHBI (IPH HE00X0AUMOCTH)




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

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

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

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

OcHosHble UCMOYHUKLL:

1. Epemun B.B., Kysemenko H.E., Tepenun B.U., Ipo3nos A.A., Jlyaun B.B. Xumus. 10-i
Kjacc. YrryOn€HHbIM ypoBeHb : Y4eOHHMK. - MockBa: AO "UzmarenbctBo "[IpocBemenue",
2023. - 448 c. - Tekcr : snekrponnsni. - URL: https://znanium.com/catalog/document?
2. I'abpuensn O.C., Octpoymos WN.I., CranxoB C.A. Xumus. 11-if knacc. ba3oblit ypoBeHb :
VYaebuuk. - Mocka: AO "UspareasctBo "IlpocBemenme"”, 2024. - 128 c. - Teker
snekTpoHHbIH. - URL: https://znanium.ru/catalog/document?id=447143

ﬂOﬂOﬂHumeﬂbele UCMIOYHUKU.

3. Epemun B.B., Kyspmenko H.E., [lposnoB A.A., Jlynun B.B. Xummsa : 11-ii xmacc
(yrnyOnénnsiii ypoBenb) : YueOHuk. - MockBa: AO "U3patensctBo "[IpocBemenue”, 2023. -
480 c. - Texkcr : amextponHbId. - URL: https://znanium.com/catalog/document?1d=432651

4. HoBokmranosa A. JI. Opranudeckas xumusi. TecTsl : yaeOHOe mocobue s cro. - Mocksa:
IOpaiit, 2024. - 41 ¢ - Tekct : anexTponnsiid. - URL: https://urait.ru/bcode/543972

5. I'munaxka H. JI., TTonkoB B. A., ba6bkoB A. B. O6mas xumus. 3aiauu 1 yrpakHeHUs : y4eOHO-
npakTudeckoe mocobue st cro. - Mocksa: FOpaiit, 2024. - 236 ¢ - TekcT : 3JIeKTPOHHBIH. -
URL: https://urait.ru/bcode/537141




Pecypcol ungpopmayuonno-menexommyHuxayuortol cemu « inmepremy».

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

- OBC «YHuBepcurerckas oubmuoreka onaite» http://biblioclub.ru

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

- OBC Znanium https://znanium.ru

- OnekrporHo-6udmorednas cucrema PY/IH — ObC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasoBarenbHas wiathopma FOpaiit https://urait.ru

2. bassr JAaHHBIX U IIOUCKOBBIC CUCTCMBI:

- pedeparuBnas 6aza manasix SCOPUS http://www.elsevierscience.ru/products/scopus/
- mouckoBast cucrema Google https://www.google.ru/

- mouckoBast cuctema Snzaexc https://www.yandex.ru/

- YueOubiid opran uactuTyTa https://portal.rudn-sochi.ru/

Memoouueckue mamepuanst 0151 06y4ArOUUXCS

dopmupoBaHUE COJEPKAHUS yIeOHON TUCIHUIUIMHBI OCYIIECTBISIICS Ha OCHOBE CIIETYOIIIX
TIPUHIIATIOB:

- Y4eT BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs,

- IpaKTHYECKasi HAPABICHHOCTh OOyYEHUS;

- ¢ depeHIMPOBAHHBIA U MHINBUIYAIBHBIN MTOIXO0

- (opmupoBanme 3HAHUI, KOTOpEIE 0OecredaT 00yHIarOIUMCs KOJUIE/PKA YCIIEHIHYI0 alallTANI0
K Mpo(heCCHOHAIBHOM /IeITETFHOCTH.

CamocrosiTennbHas paboTa CTYICHTA SBISIETCS KITFOYEBOM COCTABIISIONIEH y4eOHOTO mporiecca,
KOTOpas omnpesernseT ((OpMUPOBAHUE HABBIKOB, YMEHHI W 3HAHUH, IPUEMOB MTO3HABATEILHOM
JIeSITEIBHOCTH U 00eCIeynBaeT MHTEpEC K TBOPUYECKOH padore.

[IpaBHIBHO CIUTAHUPOBAHHAS U OPTaHU30BAHHASI CAMOCTOSTENbHAst paboTa CTyACHTOB
TTO3BOJISIET:

-crienarh 00pa3oBaTeIbHBIN Mpolece Oolee Ka9eCTBEHHBIM U HHTEHCHUBHBIM;

-CIIOCOOCTBYET CO3JaHHIO MHTEpeca K N30paHHOH MPo(ecChuu 1 OBIAJCHUIO €¢ 0COOCHHOCTSIMH;
-TIPHOOIINTE CTYACHTA K TBOPUECKOM IEATETHHOCTH;

-TIPOBOJIUTH B JKU3HB JU(PPEPEeHIIMPOBAHHBINA MOIXOA K 00yUCHHIO.

[Ipu opraam3amuy caMOCTOATENBHOM pabOTHI CTY/IEHTOB B KaY€CTBE METOIOIOTHIECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS e TENbHBIA MOIX0/, KOoTJa 00ydeHre OpUEeHTHPOBAHO HA
(opMHupOBaHNE YMEHHI PeIIaTh HE TOJBKO THIIOBBIC, HO W HETHIIOBBIE 3a/ja4H, KOT/J[a CTY/ICHT
JIOJDKEH MPOSBUTH TBOPUYECKYIO aKTUBHOCTH, MHUIIMATUBY, 3HAHHSI, YMEHUS U HABBIKH,
TTOJTyYeHHBIE TIPH U3YYCHUN KOHKPETHOW JUCIUTUIAHEL.

VY4aeOHO-MeToMYeCKHe MaTepHallbl JUIsl CAMOCTOSTEIBHON paboThI 00yJatOIIIXCSt
Pa3MeIaTcsi B COOTBETCTBUH C JICHCTBYIOIIAM MOPSIIKOM Ha CTPAHHUIE TUCIUILIHHBI Ha
VYaebHOM mOpTae.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KOHTpOJIB 1 OLICHKA PE3yJIbTaTOB OCBOCHUSA JUCIHHUIIIIAHBI OCYIIECCTBIIACTCS IIPEIIOAaBaTeJICM B
mnponecce NMpoBEACHUA IIPAKTUICCKUX SaHHTHﬁ, TCCTUPOBAHUS, 4 TAKIKC BBINTOJIHCHU A
O6y‘—IaIOH_II/IMI/ICH HWHAWBUAYAJIbHbIX BaHaHHﬁ.

Tabnuya 4. Konmpons u oyenka pe3yiomamos 0c80eHUs OUCYUNTUHBL



Pesyabrarsl 00yueHus
(ocBOCHHBIEC YMEHHS, YCBOCHHbIEC 3HAHUSA)

®opMbI H METObI KOHTPOJISI H OLIEHKH
pe3yJIbTATOB 00yUYeHH sl

3HaHUs:

- 0 XUMHWYECKOH COCTAaBIISIONIEH
€CTEeCTBeHHOHAYyYHOW KapTUHBI MUpPA, POJIH
XUMUHU B TIO3HAHUHU SIBICHUI TPUPOJIBI, B
(hopMHPOBAHNUH MBILIICHUS U KYJIBTYPbI
JTUYHOCTH, e (P)yHKIIMOHAIBHOI TPaMOTHOCTH,
HEOOXOIUMOM TSI pEIICHHSI IIPAKTUICCKUX
3aJ1a9 M SKOJIOTHYECKHA 000CHOBAHHOIO
OTHOIIIEHUS K CBOEMY 37I0POBBIO H IIPUPOTHOM
cpere.

Ananus u OLICHKA BBITIOJIHCHHS
WHIWBUyadbHBIX 33[JaHUW, PacUeTHBIX paldoT,
ONpoc, TEMaTUIECKUN TUKTAHT,

KOHTPOJIbHAsL paboTa, TMPaKTUIEeCKUE 3aHATHA,

JOMaIITHHEC pa6OTLI 5 KOMIIBIOTECPHOC
TECTUPOBAaHUC, BBaI/IMOKOHTPOHB Hu
CaMOKOHTPOJIb CTYACHTOB. ITomaOTA Hu
I'paMOTHOCTDb IIOATOTOBJICHHBIX JOKIaao0B,

coOoOIIeHN, TPe3eHTAIHH.

Y™Menus:

- BBISIBIIATH XapaKTEpHbIC IPU3HAKA U
B3aUMOCBSI3b U3yYEHHBIX [IOHATUH, IPUMEHATH
COOTBETCTBYIOLIME TOHATHSA IIPHA ONUCAHUH
CTPOCHHMS ¥ CBOMCTB HEOPTaHMYECKUX U
OpraHUYECKHUX BEIECTB U UX IIPEBPALICHUN;
BBIABIIATH B3aMMOCBA3b XMMUYECKUX 3HAHUH C
MMOHATHSAMU U NPEACTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- UCIIOJIb30BAaTh HAUMEHOBAHUSA XUMUYECKHX
COEIMHEHUH MEXKIyHAPOIHOTO COI03a
TEOPETHYECKON U MPUKIIAJHON XUMUHU U
TPUBHAJIbHBIC HA3BAHUS BAXKHEHIINX BEILIECTB
(aTHIIEH, alleTHIICH, TIIMIEPUH, (EeHOI,
(opmanbieru, yKCycHasi KUCJIO0Ta, IIIUIUH,
yTapHBIU a3, yIIEKUCIIBINA a3, aMMHUaK,
raiieHasi U3BeCTb, HEralleHasi U3BeCTb,
MUTBEBAs COJIa U IPYTHX), COCTABIIATH
(opMysIBl HEOPraHMYECKUX U OPraHUYECKUX
BEII[ECTB, YPABHEHHS XMMUYECKUX PEAKIIHM,
OOBSCHSTH MX CMBICIT; ITOTBEPIK/IaTh
XapaKTEepHbIE XMMUYECKHE CBOKMCTBA BEILIECTB
COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMU U
3aIUCSIMH YPAaBHEHHM XUMHYECKUX PEaKIUH;

- YCTaHABIIMBATh IPUHAJICKHOCTh N3y4EHHBIX
HEOPraHMYECKUX ¥ OPraHUYECKUX BEIIECTB K
OIIPEJIEIEHHBIM KJIacCaM U IpyIIaM
COENTMHEHUH. XapaKTeDU30BaTh UX COCTAB U

Habnronenne, KOHTpONIb TIpemojaBaTenst 3a
JeSITETBHOCTRI0  O0yJaroIuXcsl, aHalu3 W
OLIEHKAa ONTHMAJbHOCTH METO/a pEIIeHUs
3ama4, Oecena, ompoc, MPaKTHIECKUE 3aHATHA,
JIOMAIIHK1E paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHUE




IIpakTueckuii OneIT:

- CUCTEMOH XMMHYECKUX 3HAHUHU, KOTOpast
BKJIFOYAET: OCHOBONOJIAralol(1e MOHATHUS
(XMMHUYECKUH IEMEHT, aTOM, JIEKTPOHHAas
000104Ka aToMa, s-, p-, d-3MeKTpOHHBIE
opOHTaIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD, 2JIEKTPOOTPHULATEIBHOCTb,
CTENEeHb OKUCIICHHS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJSIPHBINA 00beM,
YIIEPOIHBIN CKelleT, pyHKIMOHaIbHAs TPpyIIa,
paauKai, u30Mepusi, U30MepBI,
TOMOJIOTHYECKHH psifl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPO- U a30TCOAEPKALLIHE
COEIMHEHUS, OMOTIOTHUECKN aKTHBHBIE
BelecTBa (yIIeBobl, )KHUPBI, OETIKH), MOHOMED,
ITOJIIMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COEIMHEHMS,
KpUCTaJNIMYEeCKasl peleTKa, TUIIbI XUMHUYECKHX
peakuuii (OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE,
9K30-U SHIOTEPMUYECKHE, PEaKLIMM 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.

HaOmronenne, KOHTpoONb IpemofaBaTess 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKAa ONTHMAaJbHOCTH METOAA PpEIICHUs
3ajad, BBITIOTHEHHE 17} 3ammTa
WHVBHIYaTbHBIX 3aJaHHUMA.

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE

OCBOEHMSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Ilud Pesysbrarsl (KOMIETEeHIINH)
P OcHOBHbIE MOKA3aTeJU Pe3yJIbTATOB MOATOTOBKH
OK 04. IddexTHBHO B3aUMO/IEHiCTBOBATH H Pad0TATH B KOJLJIEKTHBE H KOMAaH/Ie;

VYMers:

OpraHHU30BBIBATh PA0OTY KOJUIEKTHBA M KOMAH/Ibl; B3AUMOJICHCTBOBATE C KOJUIETaMH, PYKOBOJCTBOM,
KIIMEHTaMH B X0J1€ PO eCCHOHATBHOMN e TeIbHOCTH

OK 02.

Hcnosb30BaTh cOBpeMEHHbBIE CPEACTBA MOUCKA, AHAJIN3a M MHTEepIpeTaluu
nHopManuu 1 HHGOPMALMOHHbIE TEXHOJOTHH /I BHINOJIHECHHA 3a/1a4
Npo(eCcCHOHATBHOM 1eATeTHLHOCTH;

3HAaTh:

HOMEHKIIATypy WH()OPMaOHHBIX HCTOYHUKOB, TPIMEHIEMBIX B PO ECCHOHATBHON AEATENHHOCTH;
MIPHEMBI CTPYKTYpUPOBaHUs HHpopMaiii; Gopmar odhopMIIeHHS pe3yIbTAaTOB MOUCKa HHOpMaLuu




YMmeTs:

MIJIAHUPOBATH W BBITOTHATE XUMHYECKUH SKCIIEPUMEHT (IIPEBPAIIEHHUS OPTaHNIECKIX BEIIECTB MPH
HarpeBaHMH, MTOJIyYEHHUE STUIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKI[UU HA AJIbIETHbI,
Kpaxmal, yKCYCHYIO KHCIIOTY; IeHaTyparus OelKoB IpH HarpeBaHNH, IIBETHBIE PEAKIINH OCITKOB;
MIPOBOAMTE PEaKIMH HOHHOTO OOMEHa, ONIPEEISATh CPeLy BOIHBIX PACTBOPOB, KAUECTBEHHBIC PCAKIIHH
Ha cynbdar-, kapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI;, pelaTh SKCIICPUMEHTAIbHBIC 3a/1a91
o TemaM "Metamisl" 1 "Hemeramist") B COOTBETCTBHH C TPABUIIAMH TEXHHUKH 0€30IIaCHOCTH TPH
0OpaleHNH ¢ BEECTBAMH U J1TAOOPATOPHBIM 000PY0BaHUEM; MPEACTABIATH PE3YIBTATH XUMHUIECKOTO
9KCIEpHUMEHTa B (POpMe 3aIHMCH ypaBHEHNUH COOTBETCTBYIOLINX PEAKIUK U (pOPMYIHPOBATh BHIBOJBI HA
OCHOBE 3THX pe3yJIbTaTOB;

yMETh aHAJTM3UPOBATH XUMHYCCKYIO HH(POPMAIIHIO, IIOJyYaCMYT0 U3 Pa3HBIX HCTOYHUKOB (CPEACTB
MaccoBoi nHpopmarun, cets MIHTEpHET U IpyTHE);

BJIaJIETh OCHOBHBIMHU METOJIaMH HayIHOTO ITO3HAHUS BEIIECTB 1 XUMHUYECKHX SABJICHUH (HabmoneHue,
H3MEpEeHHE, SKCIIEPUMEHT, MOJCTHPOBAHUE);

YMETh IPOBOJMTH PACYETHI IO XUMHUYECKUM (popMysiaM U YpaBHEHUSAM XHMAYECKUX PEAKIHU C
HCIOTIB30BaHUEM (DPM3HUECKUX BETHYINH, XapaKTEPU3YIOIIHX BEIIECTBA C KOTMYECTBEHHOW CTOPOHBL:
Macchl, 00beMa (HopMallbHbIE YCIIOBHSI) Fa30B, KOJIMYECTBA BELECTBA; HCIOIb30BaTh CHCTEMHEIE
XAMUYECKHE 3HAHUSA A7 IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C
BEMIECTBAMH H NX NPHMEHEHUEM

Brnaners:

HaBBIKaMH TTOJIy4YeHUs HH(POPMAIIHMH U3 HCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh
MOMCK, aHAJIN3, CACTEMATH3AIHIO 1 HHTEPIPETALMIO UH(DOPMAIIUU Pa3TUYHBIX BUIOB U (HOpM
MPEICTABICHUS;

CO3/aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ ydeToM Ha3HaYeHHsI HH()OPMAIIHH | [EICBOI ayInTOPHH,
BBIOMpAs ONTHMAIIBHYIO (OPMY TPEACTABICHHS U BU3YaIU3aIlUN;

OIICHHBATH JIOCTOBEPHOCTD, JISTUTHMHOCTh HH(POPMAIIUHU, €€ COOTBETCTBUE IIPABOBBIM H MOPAIbHO-
9THUYECKUM HOpMAaM;

HCIOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX K KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEILICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHH3aIllHOHHBIX 3aa4 C COOIoIeHHeM TpeOoBaH
HPrOHOMHKH, TEXHUKUA OE30MMaCHOCTH, TUTHECHBI, PECYPCOCOCPEKEHNUS, PABOBBIX U ITHUCCKUX HOPM,
HOPM HH(POPMAIIMOHHOM 0E30MaCHOCTH;

BJIa/IETh HABBIKAMH PACIIO3HABAHUSA U 3aIUThI HHPOPMAIIHK, HHPOPMAITHOHHOH 0€30IacHOCTH
JIMIHOCTH;

ConeiicTBOBATh COXPAHEHHMIO OKPYKAOLLEH cpebl, pecypcocdepeskeHuIo,
OK 07. NPUMEHATH 3HAHUA 00 N3MEHEeHUHU KJIUMATa, IPUHIUIBI fepeKInBOro
NPOU3BOJCTBA, 3(P(PEKTHBHO JelCTBOBATH B Ype3BbIYaHHBIX CHTYaIUsAX;

3HaTh:

MIpaBHJIa HKOJIOTHYECKOI 0€30MacCHOCTH MIPH BeICHHH IPO(ECCHOHANIBHOMN NEeATEEHOCTH;
OCHOBHBIEC PECYPCHI, 3aJeHCTBOBAHHBIE B TIPO(ECCHOHATBHON NEATEIbHOCTH;

MyTH 00eCNeYeHHs PeCypcocOepeKeHUs

Ymers:

cOONFOaTh HOPMBI SKOJIOTHYECKOH O€30MacHOCTH;

OTIpEICIISITh HAIIPABIEHHS pecypcocOepexeHns B paMKax nMpodeccHoHaIbHON e TEIbHOCTH 10
CHCIHATEHOCTH

OK 01 Bri16uparh croco0bl penreHus 3a/1a4 npogeccHOHAIBHOI 1esiTeIbHOCTH
’ NPUMEHHUTEIbHO K Pa3INYHbIM KOHTEKCTaM;

3Hars:

aKTyaJbHBIN MPO(PECCHOHAIBHBIN M COIIHANIbHBIN KOHTEKCT, B KOTOPOM MIPUXOAUTCA PabOTATh U KUTh;
OCHOBHBIC HCTOYHUKH MH(DOPMAIIMU B PECYPCHI sl PEIICHHS 3a/1a4 U po0JieM B poQeCCHOHATBHOM 1/
WJTH COIMAIbHOM KOHTEKCTE; aJrOPUTMBI, METO/Ibl BHITIOJTHEHUS PA0OT B MPO(EeCCHOHATBHON 1 CMEKHBIX
00JIaCTSIX; CTPYKTYPY IJIaHA ISl PEIICHUs 3a1a4; MOPI0K OI[EHKH Pe3yabTaToB TPO(EeCCHOHAIBHOM

eI TEILHOCTH




Ymers:

pacro3HaBaTh 3a7aqy W/HiaH mpodieMy B podecCHOHAIEHOM H/HITH COLIMaIbHOM KOHTEKCTE,
aHaJIM3UPOBATH U BBIACISATH €€ COCTABHBIC YaCTH; ONPEACIATE 3Tallbl PEIICHHS 3a11a4H1; BBIABIIATE U

3¢ dexTuBHO HCcKaTh HHGOPMALINIO, HEOOXOIUMYIO JUTA PELICHUS; COCTaBUTH IJIaH JCHCTBHUSA;
OTIPEIeITUTh HEOOXOJUMEBIE PECYPCHI; BIAICTh aKTyalIbHBIMH METOJIAaMU Pa0OoThI B IPO(EeCCHOHATBHOI U
CMEXHBIX cepax; peaan30BaTh COCTABICHHBIH TUIaH; OLCHUBATh PE3YJIbTAT U MOCIEACTBHS CBOUX
JIEHCTBHM (CaMOCTOSATCIHHO MU C TIOMOIIBIO HACTABHIKA)

6. ®°OH/I OHEHOYHBIX CPEJICTB
6.1. ®oH OLIEHOYHBIX CPEACTB VI IPOBECHHUS MPOMEKYTOYHON aTTeCTAlluN
o0y4aromuxcs N0 AUCHHUIIHHE « XUMHD)

IlepeueHb BOIPOCOB AJIs IOATOTOBKH K 3aHATHSAM U IIPOMEXKYTOUYHON aTTECTALUH,
KOHTPOJIBHBIX paboT, coepKaHue 3aJaHu ISl BBITOTHEHHS TPAKTHYECKUX U
CaMOCTOSATENBHBIX Pa0OT, pEKOMEHJAIIMHY 10 BBHITIOTHEHUIO U KPUTEPUN OLICHUBAHHS
IPEJCTaBICHbI B OH/IE OIIEHOYHBIX CPEJACTB IO TUCIHUILIHHE «XuMusi» B [IpunokeHnn k
Hacrosei Pabodell mporpaMMe JUCIIUTUTHHEI.

OrneHoyHble CPECTBA MMO3BOJISIFOT IPOBECTH TEKYIUN KOHTPOJIb o quciumuinge. ITo kaxxaomy
CpPEICTBY OILICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOMINECS TOKA3aTeIsIMHU 1
KPUTEpUSIMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u Kpumepuu oyeHUSAHUs

[Tokasarens Kpurepuii
. 3HaeT: 0a30BbIE OOIINE 3HAHUS,

[Toporossrii .
YMeeT: OCHOBHBIE YMEHUs, TpeOyeMbIe JUTSI BBIITOJHEHUS TTPOCTHIX

(y3HaBaHue) .
3a1a4;

«3» .
Brnapgeer: pabotaet mpu npsMoM HAOITIOICHUH.
3naet: (haKThl, MPUHIIUIIBI, TIPOIECCHI, OOIIHE MOHATHS B Mpeaeax
00JIacTH MCCIeI0OBAHNS;
BasoBeii YMeeT: auanazoH NPaKTHYECKAX YMEHUHN, TPeOyeMBbIX JJIsi peIIeHuUs
(BocmpousBeicHUe) |OTIPENETEHHBIX po0IieM B 00IacTH UCCIIEeIOBAHMS;

«4dy Brnazgeer: OepeT OTBETCTBEHHOCTD 32 3aBEepIICHUE 33134 B
WCCIICIOBAHHUH, TIPUCTIOCA0IMBAET CBOE MOBEJCHUE K OOCTOSTEIILCTBAM B
peleHnH mpoodIieM
3Haet: pakTHUECKOe M TeOPEeTHIECKOe 3HAHKE B Mpeeaax odnacTu

Bricokuii WCCIICIOBaHMSI C MIOHUMAHUEM TPaHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTE) | YMEET: IMana3oH NPaKTHIECKUX yMEHUH, TpeOYEeMbIX [/ Pa3BUTHS
«5» TBOPYECKUX PEIICHUIl, a0CTparupoBaHus MpoodIeM;
max 6aut Bnageer: koHTpoMMpyeT paboTy, MPOBOIUT OIEHKY, COBEPIICHCTBYET
JIEHCTBUS PaOOTHI

MaxkcumanbHO€ KOJIM4eCTBO 0aJIOB MO KaXJA0My OLEHOYHOMY CPECTBY COOTBETCTBYET
BepOAITBHOMY KPUTEPUIO «BBICOKHIT.

7. AHBIE CBEJIEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepeyennb 06pa3oBaTeIbHBIX TEXHOJIOTHIl, MCI0JIb3YEMbIX PH OCYIIECTBICHHH
o0pa3oBaTe/IbHOTO MpoLecca N0 IHCHUIIIMHE

B mpomecce o0ydeHus WCIONB3YIOTCS AaKTUBHbIE W WHTEpAaKTHBHBIE 00pa30BaTeIbHBIC
TeXHONOTUH ((hOpMBI TTPOBEAECHUS 3aHATHIA):

-JIEKIIUH, PPOHTANIBHBIE ONIPOCHI, MPE3EHTALNH U 3alllUTa MUHU-TIPOEKTOB;

-Kkeiic-ctaau (pa30op KOHKPETHBIX CUTYAIIHH ),

-MMUTAITHOHHBIE KOMITBIOTEPHBIE MOJIEIIH;

-OpraHu3aIi CaMOCTOSTEIFHON y4eOHO-TT03HABATENBHON AEATENbHOCTH (MHIMBHyaTbHBIE
JIOMAIllHAE 3aaHus).



