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1 OO0mas xapakTepuCcTHKA NPOrPaMMBbI
1.1 Henu 1 ni1aHupyeMble pe3yJIbTaThbl 0CBOCHHS IPOrPaMMbl

3agaud JMCUMIUVIMHBI. B pE3yJibTaTe H3y4CHUS OOYYAIONIMICS JODKEH JOCTUYb
CIIEYIOIINX Pe3yIbTaTOB!

JIN4YHOCTHBIE pe3yabTaThl OCBOEHUS npeamera «Xumus» OTpaXKarT
c(OpMUPOBAHHOCTH OIbITA IMO3HABATEIHLHOW U MPAKTUUYECKOW JESATENIbHOCTH OOYYarOIIMXCS IO
peanu3aly IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1. I'pask1aHCKOTO BOCIIUTAHUS:

1.2 Oco3nanuss 0OydyarOIMIMMHUCS CBOUMX KOHCTHTYILHMOHHBIX IIpaB M OOS3aHHOCTEH,
YBa)KE€HUS K 3aKOHY U IPABOINOPSAKY;

1.3 IIpencraBiaeHus 0 COUMANTBHBIX HOPMAxX U MPAaBUIIAX MEXIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

1.5 T'oroBHOCTH K COBMECTHOM TBOPYECKOW MIEATEIBHOCTH IPU CO3JaHUU Y4YEOHBIX
MPOEKTOB, pEIICHUU Yy4eOHBIX U I[O3HABATEIbHBIX 3a7a4, BbBIIOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

1.6 CnocoOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTbI
JpYTrUX IPU aHAINU3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ TENbHOCTH;

2. ITaTpuOTUYECKOTrO BOCIUTAHUSA:

2.1 YBaxeHus K mpolieccy TBOpUYECTBa B 00JACTH TEOPUH U IPAKTUUECKOTO IPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIXKEHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUH,
KPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

2.2 1IeHHOCTHOTO OTHOLIEHUS! K UICTOPUYECKOMY U HayYHOMY HACJIEIUI0 OTE€YECTBEHHOMN
XUMUU;

2.3 HnTepeca M MO3HABATEJIbHBIX MOTHMBOB B TOJYYEHHH U IOCJIEAYIOIIEM aHaIHU3e
MH(pOpMaLIMU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3. IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

3.2 HpaBCTBEHHOT'0 CO3HAHUS, STHUECKOTO MOBEICHHUS;

3.3 CnocoOHOCTH OIICHMBATh CHUTYallUW, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

3.4 ['oTOBHOCTH OIIEHMBATh CBOE TMOBEJEHUE U MOCTYNKH CBOMX TOBAPHUINEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

5. ®U3NYECKOro BOCIUTAHUS:

5.1 IlonumaHus IEHHOCTEH 3/10pOBOr0 M 0€30MacHOro odpasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXHYECKOMY 370pPOBBIO,
co0uTr0/IeHHsI TTpaBHJ1 6€30IaCHOTO OOpallleH!s C BELIECTBaMU B OBITY, TOBCETHEBHON )KU3HU U B
TPYZIOBOM AEATEIBHOCTH;

5.2 TloHumaHUs LIEHHOCTH MpPaBWJI WHAMBHUIYATbHOTO M KOJUJIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTyalUsAX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;

5.3 Oco3HaHusi TOCIEICTBUH U HENPUATUS BPEIHBIX TMPUBBIUEK (YIMOTpeOIeHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6. Tpya0OBOTrO BOCIUTAHUS:

6.1 KoMMyHUKAaTUBHON KOMIIETEHTHOCTH B YYEOHO-HCCIIEAOBATEIbCKOW ESTEIBHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUAAX JAEATEILHOCTH;

6.2 YCTaHOBKM Ha aKTHMBHOE YYacTHME€ B PELICHWU MMPAKTHYECKUX 3a7a4 COLMAJIbHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

6.3 NUHTepeca K MpakTUYECKOMY H3YUYEHHIO TPOodeccHil pa3IudHOro poja, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

6.4 YBaxeHus K Tpyay, JIOISIM TpyJla U pe3yJibTaTaM TPYJAOBOU IESTEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYaJIbHOMN TpaeKTOpuu o0pazoBaHus, Oyayei
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npodeccuu 1 pearu3aii COOCTBEHHBIX )KU3HEHHBIX IUTAHOB C yUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

7. DKOJIOTHYECKOTO BOCIUTAHUS:

7.1 DKOJOrMYecKHu 1enecoo0pa3HOro OTHOLIEHUS K MpHUpPOAe, KaK HMCTOYHHUKY
CYLECTBOBaHMS JKM3HM Ha 3emile, IOHMMaHHS IJIOOAJBHOTO XapakTepa 3SKOJIOIMYECKHX
po0JieM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COIUAIBHOMN Cpebl;

7.2 Oco3HaHUs HEOOXOIUMOCTH HCIONB30BaHMSA MOCTIDKEHHM XUMHU JJIsl pEIIeHUs
BOIIPOCOB PallMOHAIIBHOTO MPUPOIONOJIB30BAHNS;

7.3 AKTHUBHOTO HENPUATUSA JEUCTBUN, MPUHOCAIIMX BpPEA OKPYKAIOUIEH MPUPOIHOMN
cpele, YMEHUs  IIPOrHO3UpPOBaTh  HEOJArONpPUSTHBIE  SKOJOTMYECKHE  IOCJIEICTBUS
NpeANPUHUMAEMBIX ACHUCTBUN U IPEAOTBpALIaTh UX;

7.4 Hanuuust pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKONH KYJIbTYpbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIBbHOM, KOMMYHUKAaTHBHOHN M COIIMAJIBHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMopoouu;

8. IleHHOCTH HAYYHOT'O [TO3HAHMUSL:

8.1 CdopmupoBaHHOE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MTPaKTUKH;

MOHUMAaHUs cHeuu(PUKN XUMHUU Kak HayKd, OCO3HaHUS €€ poiu B (HOpMUPOBAHHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUU LEIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsieM COXpaHEHUsI IPUPOJAHOIO PABHOBECUS;

8.2 YoexaénHoctu B 0co00i 3HAUMMOCTH XMMHHU AJI1 COBPEMEHHOW ITUBUIIM3AINH: B €&
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH U Ba)XKHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepualbHON
KyJbTYpPBl, PEIICHUHN TTI00ANbHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA - CHIPHEBOI,
HHEPreTUYECKOM, NUIIEBOM U D3KOJOTMYecKol Oe30IacHOCTH, B Pa3BUTHUM MEAMIIMHBI,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPpyAa U SKOJOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJieHa
00I11eCTBA;

8.3 EcrecTBeHHO-Hay4HOM I'PAMOTHOCTH: NOHMMAaHHUS CYLIHOCTH METOJOB IO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJyYaeMble 3HAHUS JIJIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M MPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIINXCS JaHHBIX
C LENbI0 MOJYYEHHs JOCTOBEPHBIX BBIBOJIOB, CHOCOOHOCTH CaMOCTOSTENBHO HCIOJIb30BaTh
XUMHUYECKHE 3HaHUS NI pellieHusl MpoOjeM B pealbHbIX KU3HEHHBIX CUTYyallUsX, HHTEpeca K
MO3HAHUIO M UCCIIE0BATENILCKON JeSITeIbHOCTH; TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY
0o0pa3oBaHMI0 M CcamM000pa30BaHUIO, K AKTHBHOMY IIOJIyYEHHIO HOBBIX 3HAHHN MO XUMHH B
COOTBETCTBUM C JKU3HEHHBIMHU MOTPEOHOCTAMH, HHTEpEca K 0COOEHHOCTSM TpyZa B Pa3IUYHBIX
chepax npodeccuoHaIbHOM IS TEIIbHOCTH.

MeTanpeaMeTHbIE Pe3YJabTAThI

|. OByajieHye YHUBEPCAIBHBIMH YUeOHBIMH MO3HABATENLHEIMU nercTBraMu (Y YIL)

1. Bazosvie nocuueckue oelicmeus.:

1.1 CamocTtosTensHO (POpMYyIUpOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpUBaTh;

1.2 Wcnonp3oBaTh NpyU OCBOEHUHU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUIEHUS - BBIIEISTH
XapaKkTepHble TPU3HAKK TIOHATUH W YCTaHaBIMBAaTb WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS JJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUI;

1.3 OnpenenaTs nenu AeSTENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHUKEHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSIMU;

1.4 BriOuparh OCHOBaHUS M KpUTEPUU AJIs KIAaCCHU(PHUKAIMU BEIIECTB M XUMHUYECKHX
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peaKIuii, yCTaHABIMBATh IPUYMHHO-CIICICTBEHHbIE CBSA3H MEXy N3y4aeMbIMU SIBICHUSIMH;

1.5 Crpoutp norumueckue paccCyxiaeHus (MHIYKTUBHBIC, NETyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

1.6 IlpumeHATH B TMpoLecce IO3HAHMS, HCIOJIb3yEeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, MpPeoOpa3oBbIBATh MOJEIbHBIE NPEICTABICHUS - XUMHUYECKHI 3HaK
(cuMBOIN) NEMeHTa, XUMUYecKas (popMyiia, ypaBHEHHE XUMHUYECKOW PEaKIMU - MPH PELICHUU
y4eOHBIX [O3HABATENbHBIX M MPAKTHUECKUX 3a]ad, IMPUMEHSATh Ha3BaHHbIE MOJIEIbHbIC
MPEJICTABICHUS JJIsl BBISIBIICHUS XapaKTEPHBIX MPHU3HAKOB M3Y4YaeMbIX BEIIECTB M XMUMHYECKUX
peaKuui.

2. Baszoswie uccneoosamenvckue oencmeust.:

2.1 Bnaymets OCHOBaMU METOIOB HAyYHOTO MIO3HAHUS BEUIECTB M XUMUYECKHUX PEAKIIHIA,

2.2 ®opmynupoBaTh LU U 33/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh MIOCTABICHHbIE U
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIC BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
IUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

2.3 Bnagetrh HaBBIKAMH CaMOCTOSITEJIBHOTO TIJIAHUPOBAHUS U MPOBEICHUS YUYEHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €r0 Pe3ysibTar, (OpMYyJIUpOBaTh OOOOMIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

2.8 IlpuoOpeTarh OMBIT YyYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON JESTENbHOCTH,
MPOSIBIISATE CIIOCOOHOCTHP M TOTOBHOCTH K CAaMOCTOSTEIIPHOMY IIOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3. Paboma c ungpopmayueii:

3.1 OpueHTHpOBATHCS B PA3NUYHBIX HCTOYHUKAX HHGOpMAIMK (HAYyYHO-TOMYJISIpHAS
JaUTEpaTypa XHMHYECKOIO COZEp)KaHus, CIpaBOYHbIE IOcoOus, pecypchl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB U (OpPM MpencTaBICHHS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

3.2 ®opMynupoBaTh 3aIPOCHl U MPUMEHATh Pa3IMYHbIE METOJIbl IPU MOUCKE U 0TOOpE
uHpopMaLnu, HeOOXOAUMOM I BBIMOJIHEHHS yUeOHBIX 33a]au ONpeIeIEHHOrO THIIA;

3.4 IlpuobperaTb  ONBIT  MCHOJB30BAaHUS  UHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX IIOUCKOBBIX CUCTEM;

3.5 Hcrmonp3oBaTh HaydHBIH SI3BIK B KadeCTBE CpPEACTBAa MpH paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUecKue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (opMyIbl, abOpeBHATYpPhl, HOMEHKJIATYpPy, HCIOJIB30BaTh M TPEoOpa3oBHIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

1I. OBnaseHye YHUBEPCAIILHBIMH KOMMYHUKATUBHBIMU JeficTBusMu (YK

1.06wenue:

1.1 3a,Z[aBaTB BOIIPOCHI IO CYHICCTBY 06CY)K,[IaCMOI‘;I TEMBI B XOJ€ aOuajiora /M
JUCKYCCHH, BBICKAa3bIBaTb HJICH, q)OpMy.TII/IpOBaTI) CBOM IPCIIOKECHHUA OTHOCUTCIBHO
BBITIOJTHCHU A HpeI[HOX(CHHOﬁ 3a71a4uu,

2. Coemecmuas 0esmenbHoCmb.

2.3 BBICTyHaTB C Hpe3CHTaI_II/ICI71 PE3yJIbTAaTOB IMO3HaBaTeIbHOM ACATCIIBHOCTH,
IMMOJIYYCHHBIX CaMOCTOATCIbHO MWW COBMCCTHO CO CBCPCTHHUKAMH IIPpU  BBIIMOJIHCHUN
XUMHYCCKOI'0 3KCIICPUMCHTA, HpaKTquCKOﬁ pa60TBI 10 MCCIIEAOBAHMUIO CBOMCTB HU3y4acMbIX
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BEIIECTB, pean3alii y4eOHOTrO TpoeKkTa U (OPMYJIHUPOBATH BBIBOABI IO pe3yibTaTaM
MPOBEACHHBIX HCCIICIOBAHUNA TYTEM COTJIACOBAHMS TMO3HMIMK B X0/€ OOCYXIACHHS M OOMEHa
MHEHUSIMH.

II1. OBnageHNe YHUBEPCAILHLIMU peryaaTuBHbIMU nerctBusamu (YP/I)

1.Camoopeanuzayus:

1.1 CamocrosiTeabHO IUIAHUPOBATH M OCYLIECTBJISATH CBOK  IMO3HABATEIbHYIO
JEeSTENIbHOCTD, Ompenesisi e€ Leiau U 3a/add, KOHTPOJIUPOBaTh M MO Mepe HEOoOXOIUMOCTH
KOPPEKTUPOBATh TMpEIJIaraeMblii aJITOPUTM JIEHCTBUH TpPU  BBINOJIHEHUHW YYEOHBIX U
HCCJIEI0BATENIbCKUX 3aJ]1ad, BEIOMpATh HamOosee 3(PPEeKTUBHBIN CIIOCO0 MX pEelIeHUs ¢ y4ETOM
MOJTyYEHUsI HOBBIX 3HAHUH O BEMIECTBAX M XUMUYECKHUX PEAKITUIX;

2. Camokoumponw:

2.1 OCYH_I€CTBJ'I$ITB CaAMOKOHTPOJIb cBOCH JCATCIIBHOCTH Ha OCHOBE CaMOaHaIiM3a H
CaMOOILICHKH.

HDGILMCTHBIG PE3YJIbTATHI.

Tpe60BaHI/I$[ K OpCAMCTHBIM PE3yabTaTaM OCBOCHHA 0a30BOro KypcCa XUMHHU OOJIKHBI OTPAaKaTh:

1) chopMHUPOBAHHOCTH TPEACTABICHUN: O XUMHUYECKOW COCTABJISIIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS H
KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOW JUIsl peUIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpelIE;

2) BIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHHWM, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOIINE TTOHSATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTpOHHas 000JI04YKa aroma, S-, P-, d-3JIeKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBIA 00bEeM, VYIJIEPOIHBIA CKEJET,
byHKIIMOHAIbHAS TPYMMa, paAuKal, U30MEpHUs, U30MEPbI, TOMOJIOTUYECKUN psil, TOMOJIOTH,
YTJIEBOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(YyrmeBoapl, >KUpPBI, OETKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMHYECKUX peakuuil (OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIE, HK30- M DJHIOTEPMUYECKUE, pPEaKIM HOHHOrO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJTUTHYECKAS JTUCCOITHAITHS, OKHCIITUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XUMHYECKOTO CTpOEHUsI opraHnuueckux BemectB A.M. byrtneposa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XWUMHUH, (PAKTOIOTHUECKUE
CBEIICHHsI O CBOICTBaX, COCTaBe, MOJYyYeHUH U O€30MacHOM HCIOJIB30BAaHUU BaKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MIPAKTUUECKOMN JCSITEIILHOCTH YEIOBEKa,;

3) chopMUPOBAaHHOCTh YMEHHH BBIABISATH XapaKTepHbIE NMPU3HAKU U B3aHMMOCBS3b M3YYEHHBIX
MOHATUM, NPHUMEHATH COOTBETCTBYIOIIME TOHATHS NpPH OMNHCAHUM CTPOCHUS U CBOICTB
HEOPraHMYECKUX M OpPraHMYeCKHUX BEIIECTB M WX IPEBPALICHUI; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUH C TOHATUSAMH U TPEICTABICHUSMHU JPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

4) cpopMUPOBAHHOCTh YMEHUW HCIIOJNIB30BaTh HAMMEHOBAaHUS XUMHUYECKHX COEIMHEHUMN
MEXKIYHApOJAHOTO COK03a TEOPETUYECKONM M TPHUKIAJIHOW XMMHM M TPUBHUAJIbHBIE Ha3BaHUSA
BaXHEHININX BEIIEeCTB (THIICH, alleTUJICH, MTHIEepHH, GpeHo, popmanbaerus, yKkcycHas KUCioTa,

TJIMINH, yrapHI)II\/’I ras, YFJ'IeKI/ICJ'H)II\/’I ra3, aMMuakK, ramcHasd H3BCCTb, HEramicHasa H3BCCTb,
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NUTHEBAsE COAA U JIPYTUX), COCTABIATH (HOPMYJIbl HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX peakiui, OOBICHATh HUX CMBICH; TOATBEPXkKAATh XapaKTepHbIE
XMMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU M 3alMCSIMU YPaBHEHUI
XUMUYECKUX PEaKLUN;

5) chopMHpPOBAHHOCTh YMEHHI YCTAaHABIMBATH NMPUHAJICKHOCTh M3yUYECHHBIX HEOPTAaHHMUECKUX
Y OPraHWYECKHUX BEIIECTB K OMPEICICHHBIM KJIacCaM M TpyIaM COCIMHEHUM, XapaKTepU30BaTh
UX COCTaB M BAXKHEWILIME CBOMCTBA; ONPENCNSITh BBl XMMHUUYECKHX CBsI3eM (KOBaJ€HTHAs,
WOHHAs, METa/UIMYecKasi, BOJOPOJHAs), THUIBI KPUCTAUIMYECKUX PEIICTOK  BEIICCTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

6) BlaJieHWE OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHHS BEIIECTB U XMUMHUYECKUX SIBJICHHIA
(HaOnroieHUe, U3MEPEHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHCE);

7) chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PACUEThl 10 XMMUYECKUM (OPMYJIaM U YpaBHEHUSM
XMMHUYECKHX PEAKLUUH C UCIOIb30BAHNEM (PU3UUECKUX BEJIMUUH, XapaKTEPU3YIOIIMX BELECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, OObeMa (HOpPMAJIbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEUICCTBA; HCIOJIb30BATH CHCTEMHBIC XUMHYECKME 3HAaHUSA MU [PUHATHS pELICHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHHUEM;

8) chopMUPOBAHHOCTh, YMEHHM IUIAHUPOBATH M BBINOJHATH XUMHUYECKHH HKCIEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIECTB MPU HArpeBaHUM, MOJYYCHHE ITHIICHA M U3YUYEHUE €ro
CBOICTB, KaueCTBEHHBIC PEAKIIMU HA aJbJACTHbI, KpaxMmall, YKCYCHYIO KUCJIOTY; JeHaTypalus
OCIIKOB TIpHM HArpeBaHWM, I[BETHBIC PEAKIMH OCJIKOB; MPOBOJIUTH PEAKIMW HOHHOTO OOMeEHa,
OTpeeNATh CpPely BOIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKlUU HA Cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HAa KAaTHOH AaMMOHHMS; peIIaTh HKCICPUMEHTAJIbHBIE 3aJa4d 10 TeMaM
"Mertamibpl" u "Hemeramnwl") B COOTBETCTBHHM C MpaBWJIAMH TEXHHKH O€30MacHOCTH TPH
oOpallleHuu C BelIeCTBAMU U JaOOPAaTOPHBIM O00O0PYJOBaHUEM; IPEACTABISATH PE3YJIbTaThl
XUMHYECKOT0 HJKCIepuMeHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(dbopMyITUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

9) chopMHPOBAHHOCTh YMEHHS AHAIM3HPOBATH XMMHYECKYI0 MH(OPMAIHIO, MOIYyYaeMylo H3
pa3HbIX UCTOYHHUKOB (CpeICcTB MaccoBor nHGoOpMaluu, cetb UHTEpHET U Apyrue);

10) cdopMuUpOBaHHOCTb YMEHUH COONMIOJATh MPaBHJA HKOJOTMYECKH LeJIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbs U
OKPYXAaIoIIel MPUPOJHON CpPElbl; YUYUTHIBATH OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3MBI
OIIPECIICHHBIX BEIIECTB, TOHUMAsl CMBICII ITOKA3aTeNsl PEAEIbHON TOMYCTUMONW KOHLIEHTPALIUH.



2 CTpyKTypa U coJepkaHue MPOrpamMmbl

2.1 CTpykTypa u 00beM NPOrpaMmbl

PaGora o0yualomuxcs BO B3aUMO/IeliCTBHY € NpenoaaBaTesieM, 4ac.

Hroro 06bem 3 B TOM YHCIE
o0pa3oBaTe/LHOU
HanmeHnoBaHue pa3ae/ioB U (MJIH) TeM
NporpaMmmel, Bcero JIEKIIAH, NpaKTHYeCKue JIa0opaTopHbIe | NMPOMEKYTOUYHAS
1ac. YpokH 3aHATHSA 3aHATHSA aTrecTanus

BBenenue 2 2 2
Paznen 1 Oprannyeckass Xumus 30 30 18 6 6
Pazgen 2 O6mas u Heopranuueckasi XuMHsI 40 40 24 4 12
HroroBoe 3ansTHe 2 2 2
[IpomexxyTounas arrecramus B hopme
CEMECTPOBOTO KOHTPOJIS 4 4 4
i QepeHIpoBaHHOTO 3a4éTa
HToro 06bem 00pa3oBaTeibHOI MPOrPaMMbl 78 78 46 10 18 4




2.2 PacnipenesieHre HATPY3KH 10 KypcaMm U ceMecTpaM

YueOHbIii roj 2024/2025 2025/2026 2026/2027 2027/2028
Kype I 1 i v UTOIrO
Cemectp 1 2 3 4 5 6 7 8

fﬁl{ﬁ.:)Ta 00y4aIIMXCH BO B3aMMOJCHCTBHMY C NpernojaBaresieM, B 34 a4 78
- JIGKITUH, YPOKH, Yac. 20 26 46
- IPAKTUYECKHE 3aHATHS, Hac. 6 4 10
- 1aOOpaTOPHBIC 3aHSITHS, Yac. 6 12 18
- IPOMEXKYTOYHAsI aTTECTALMs], Yac 2 2 4
IIpomeskyTounas arrectauus B popme
IK3aMeHa B T.4.:
- caMoCToOsiTeNbHas paboTa, yac.
- KOHCYJIbTallUH, Yac.
- DK3aMEH, Yac.
HToro 00béM 00pa3oBaTeibHOI MPOrPaMMbl 34 44 78
DopmMa NPOMEKYTOYHON ATTECTALMH - CK 3 4
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2.3 TemaT4yeckMii IJIAH U COJEPKAHUE NPOTPAMMBI

= Harasinabie Koasr
= HaumeHoBaHue pa3jie/ioB U TeM. nocoous, JIutepartypa (bopMHpyeMbiX
= Coneprkanne yaeGHBIX 3aHATHi, O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
8 ®opMbI OPraHU3aUH A TeJbHOCTH 00y4aloIuXcs Hacos JOP, Homauinee 3a1anue METaTpCIMETHDIX
4 nporpamMmHoe U NPeMETHBIX
obecneyenue Pe3YJILTATOR
Cemectp | 34
BBenenue. 2 Tabnuua Ol rmasa 1.§ 1-3 ctp.1- | JIP: 1.2
Hayunblie MeTOABI TO3HAHKS BEIIECTB U XUMUUECKUX ABICHUN. Poib pactBopuMocT | 25 ynp 2,3 — OTBETUTh 31\;[317)1‘[[{ 1228 3.1
JKCIIEPUMEHTA U TEOPUH B XUMHUH. MOJEIMPOBaHNE XUMUYECKHUX u, Tadnuna Ha BOIPOCEHI VPJI 1:1, .2.’1 D
npoueccos. BemectBo. ATom. Mosiekyna. XuMHUYECKUI 2JIEMEHT. «DIJIEKTPOXUM mpP: 2,7
N3otomnsl. [IpocTeie u cnoxHble BemecTBa. KauecTBEHHbIN U WYECKUU P
KOJINYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHUE 3HAKU U (HOPMYJIBL. HaIIpsKEHUs
OTtHocuTeNnbHBIE aTOMHAs U MOJIEKyJIsipHas Macchl. KonuuectBo METaJUIOB»,
BEILECTBA. [IEPUOANYECKA
Lenp u 3a1a4n yaeOHOI TUCIUIUIMHEL, €€ CBA3b C APYTUMHU s CHCTEMA
JUCLUIUIMHAMH U MEKIUCUUIUIMHAPHBIMU KypcaMH y4eOHOro IJIaHa. 3JIEMEHTOB
..
BxoaHoi KOHTPOJIb 3HAHUIA. Meneneesa,
Tect Ha 6a30BbIE 3HAHUS 110 XUMUU WHTEpPaKTHBHA
s IOCKa.
Meronnuecku
€ pa3paboTku
u
[IPE3EHTALUN
110 TEME.
Pa3gen 1 Opranuyeckass XuMust 32
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Ha UX OCHOBE, MOJICTIMPOBAHNE MOJIEKYJI OPTaHUYECKHUX BEIECTB,
HaOII0/IeHNE U OMUCaHKUe IEMOHCTPAIIIOHHBIX OIBITOB 110
MIPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HArpeBaHUU (IIJIaBJICHHE,
00yTJIMBaHUE U TOPEHHE).

BocnurareasHbIIT KOMIIOHEHT

IIpesenTtanus: « Teopus xumuueckoro crpoenus A. M. bytieposa»
[Tpesentanms: «Knaccubukaius peakiiuii B OpraHuyecKon XUMUN

= Harasiiabie Koani
= HaumeHoBaHue pa3jie/ioB U TeM. nocoous, JIutepartypa (bopmHpyembIX
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecrnieyenne Pe3YJIbTATOR
Tema 1.1 Teopernyeckue 0CHOBbI OPraHUYECKOH XHMMH. 2 Tabnuma O1 11 112 JP 8.1
IIpenmeT opranuyecKoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U pactBopuMoct | I'masa 23 § 1,5 ctp.364- | MP:
3HAYCHHE B MOJYUYCHUH HOBBIX BEIIECTB M MaTepuajioB. Teopus H, 369, 400-403 ynp.1-5— %%}2 15,21,35
CTpOEHMsI OpraHndeckux coequHenuii A.M. bytnepoBa, €€ 0CHOBHbIE IIEPHOUYECKA | OTBETHTH HA BOIPOCHL. | ypJ1.1
nosiokeHus. CTpyKTypHbIE (OPMYJIbI OPraHUYECKUX BEIECTB. s CUCTEMA Hanucatsb pedepar. npe: 1,34
I'omonorus, uzomepus. XuMudeckast CBsi3b B OpraHMUECKUX 3JIEMEHTOB
COCIMHEHUSIX - OJIMHAPHBIE U KPATHBIE CBSI3HU. JAN.
[IpencraBnenue o kIaccu(PUKAUU OPTaHMYECKUX BEIIECTB. Menneneesa,
Homenknatypa opraHuueckux COeMHEHHH (CUCTeMaTUyecKas) u MHTEpPaKTUBHA
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEHUIIINX [TPEICTABUTENEH KJIACCOB g JJ0CKa.
OpraHUYEeCKUX BEUIECTB. [Ipe3enranuun
DKcrepuMEHTAIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBPALLEHUI: 10 TeMe
O3HaKOMJIEHHE C 00pa3liaMy OpraHMYeCKHUX BEIIECTB U MaTepuaIaMu 3aHATUS.
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Anxamuensl: 0ytaguen-1,3 u metunOyraauen-1,3: ctpoenue,
BOKHEUIIINE XUMUYECKHE CBOMCTBA (PeaKkusl MOJTUMEPHU3ALINN ).
[TonyueHue CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHH S, TOMOJIOTUYECKUN PSI.
AlleTHIIEH - TPOCTEUIINI TPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE,
(bU3HYeCcKre U XUMHUYECKUE CBOMCTBA (PEeaKIMy THAPUPOBAHUS,
raJloTeHUPOBAHUS, THIPATalliU, TOPEHNUS ), TOTYYeHHE U TPUMEHEHNE.

Bocnurare/JbHbIA KOMIIOHEHT.
[Ipezenranms: «llpenenpHple U HENPEAENbHBIE YTIIIEBOAOPOAB»

= Harasiiabie Koani
= HaumeHoBaHue pa3jie/ioB U TeM. nocoous, JIutepartypa (bopmHpyembIX
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecrnieyenne Pe3YJIbTATOR
Tema 1.2 YriieBoaopo/bl 2 [Mepuomuuecka | O1 J[1 112 I'maBa 23 § JIP 8.1
AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUH psif. MeTaH U 3TaH - s CUCTEMa 2, ctp 373-379, ynp.2,3 | MP:
MPOCTEHINNE MPEACTABUTEIH AIKAHOB: (PU3UYECKUE U XUMHYCCKUE 3JIEMEHTOB § 3, ctp 382-392 g‘—ggl}s 1521,3.2
CBOMCTBA (peaKIK 3aMEILEHUS U TOPEHNUs), HAXOKIEHHUE B IIPUPOJIE, .. ynp.2,3, 5 — OTBETUTH VPO 1.1
IOJIy4YCHHUE U IPUMEHEHHUE. Menneneena, Ha BONIPOCHI ImpP: 2,5, 6
AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUU pAMl. DTUJICH U WHTEpPaKTUBHA
MIPOIUJICH - MPOCTEHIINE MPECTABUTENHN AIKEHOB: (DU3HMUECKHUEe U s TOCKa.
XUMUYECKHUE CBOMCTBA (PEaklMK TUAPUPOBAHUS, TAIIOTCHUPOBAHMUS, [Ipesenrtanus
ruapaTalyy, OKUCICHUS U TOJTMMEPU3allin ), TOTYYCHHE U 0 TeMe
MIPUMEHEHUE. 3aHSTHS.
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= Harasiiabie Koani
E HaumeHoBaHue pa3jie/ioB U TeM. nocodus, Jluteparypa (hopmupyembIx
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecneyenue Pe3YJIbTATOR
Tema 1.2 YriieBoaopo/bl 2 [Mepuomuuecka | O1 O2 12 JIP 8.1
IIpodeccoHaIbHO-OPUEHTUPOBAHHOE COJIePKAHUE. s CUCTEMA I'naBa 24 § 5, ctp 400 - | MP:
[IpupoHbIE HICTOYHUKH YIIIEBOIOPOI0B. [I[pupoaHbIii ra3 ¥ MOMyTHHIS AJIEMEHTOB 409 ynp.1-55— g‘_lggl}l 15,2232
HedTsHbIe ra3el. Hed1h 1 €€ mpouncxoxnenue. CriocoObl nepepaboTku JAN. OTBETUTH HA BONIPOCHI | ypj1 1.1
He(TU: IEeperoHKa, KPEKUHT (TEPMUYECKH, KaTaTUTHUYECKUA), Menneneesa, npP: 1,4,9
nupoiin3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B WHTEPAKTHBHA
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €T0 g JOCKa.
nepepadoTKH. [Tpe3eHTamnms
1o TeMe
Bocnurare/JbHbI KOMIIOHEHT. 3aHSTHS.
[TpesenTanus: «CrnocoObl nepepadoTku HeQTEMPOIYKTOBY
IIpakTuyeckas pa6ora Nel «OnpenesieHue KJIaccoB BeleCTB MO 2 Meroanuecko | O3 JP:21,22,32,33,
CTPOEHHIO YIJIEPOJHOIO CKeJIeTa M HATHYNI0 PYHKIIMOHATbHBIX € yKazaHue 1o | BeImoaHuTh 3a1anus gg 6.4,74,81,82,
rpynnbl. OnpejaesieHue roMoJi0r0B U HU30MEPOB» BBITIOJIHCHUIO MP:
TPaKTHYECKUX VVIJ1.1,12, 186,
pabor, 2.1,3.2
MIEPUOTNYECKa YPA 11,21
S CHCTEMA npP: 2,3,4,5,7,9
3JIEMEHTOB
JN.
Menpaeneena,
WHTEPAKTHBHA
s TOCKa.
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= Harnsigabie Koapr
= HaumMeHoBaHMe pa3/ie/ioB U TeM. nocoous, Jlurepartypa (bopmHpyembIX
= Coneprkanne yaeGHBIX 3aHATHi, O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
8 ®opMBbI OPraHU3aLUH A TeJbHOCTH 00y4alommuXcs Hacos 0P, Jomamnee 3axanue METAlpEIMETHBIX
Z nporpaMmHoe U NPeMETHBIX
obecneyenue Pe3YJIbTATOR
Tema 1.2 YriieBoaopo/bl 2 [Mepuomuuecka | O1 JI1 /12 JIP 8.1
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/IEPKAHUE. s cUcTeMa I'naBa 23 § 3, ctp 382- | MP:
DKCIepUMEHTATIbHBIE METO/Ibl U3YUCHHUS BEILIECTB U UX MPEBPAICHUI: 3JIEMEHTOB 400 g‘—ggl }'1‘ 15,2232
O3HAKOMIJICHHE C 00pa3IaMH IMIacTMACC, KAyYyKOB M PE3UHBI, JAN. Ctp 383 ymp.6,7 VP 1.1
kosutekuuu «HedTb» u «YTroiby, MOIeTupOBaHUE MOJIEKYJT Menneneena, Ctp 400 ymp.8-11 — mP: 1,5,9, 10
YIJIEBOIOPOOB U TaJIOT€HONPOU3BOAHBIX. CBONCTBA KayuyKOB: MHTEPAaKTUBHA | PELIUTH 3a7auu
CpaBHEHUE JIETHEN U 3UMHEN PE3HHBI. s TOCKa.
Pacuérnsbie 3anaun. IIpezentranuun
Boruncnenus no ypaBHEHUIO XUMHUECKOM peakiuu (Macchbl, 00béMa, 0 TeMe
KOJIMYECTBA MCXOJHOT0 BEIIECTBA WM MPOIYKTa PEAKIIUHU I10 3aHATHUS.
U3BECTHBIM Macce, 00BbEMY, KOITHMUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).
Bocnurare/JbHbI KOMIIOHEHT.
[IpesenTanus: «ApoMaTUYECKUE YIIIEBOAOPOIBDY
[IpesenTanus: «Kaydyku o011ero u cnenuuagbHOro Ha3HAYEHUS»
JlabopaTopnasi padora Nel «IloryyeHue u n3ydeHue CBOMCTB 2 Metoguuecko | O2 JP:13,15,16,32,
ITHJIEHA e ykasanne o | Ilonck nudopmarmu B | 33 34,5.1,52,53,
BBIITOJIHCHUIO | HHTEPHETE MPO 6.1,62,6364,71,
7.2,73,74,81,8.2
1a00paTOPHBIX | IPUMEHEHHE MP:
paoor, HENpEACIbHBIX YVYIIa13,15,23,3.1
MEepUOINYecKa | YrJIeBOJIOPOIOB U MX YKA1.1,23
g cUcTeEMa MIPOU3BOIHBIX B YPA11,21
np:1,2,3,4,5,6,7,8,
AJIEMEHTOB Pa3IMYHBIX OTPACIIAX 10
.. IIPOMBILIUICHHOCTH U B
Menneneena, obITy. OTBETUTH Ha
UHTEepakTHUBHA | TecTsl B Moodle
s TOCKa.
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OpraHu3M uejoBeka. [[puMeHeHne rmMiepruHa U STUICHTIIUKOJIS.
@DeHOI: CTPOCHHE MOJICKYITBI, PU3NICCKUEC U XUMHYECKHUE CBOMCTBA.
TokcuuHocTh Genona. [Ipumenenue denoma.

Anpbneruasl. QopManbaeru, aleTaibIerul: CTPOCHHE, PU3NIECKUe U
XUMHUYECKHE CBOICTBA (PEaKIIMi OKUCIECHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TOJTyUECHUE U TPUMEHEHHE.
OAHOOCHOBHEIE MpeeTbHBIE KAPOOHOBBIE KUCTOTH. MypaBbUHAS U
YKCYCHast KHCJIOTBI: CTpOoeHHue, (PU3NIECKHEe U XMMHUYECKUE CBOMCTRA
(cBolicTBa, 00IIMeE I Kllacca KUCIOT, peakius dTepuduKaiunm),
noy4yeHue u npumeHeHue. CTeapuHOBasi U OJIGMHOBASI KUCJIOTHI Kak
MPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mbla Kak CONU
BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIIEe JACHCTBHE.

Bocnurare/JbHbIII KOMIIOHEHT

ITpesenrtanus: «Ilpumenenne GpeHondopManbIeruIHbIX IaCTMACC)
[IpesenTanus: «CBoiicTBa U MpUMeHEHHE KapOOHOBBIX KHCIOT»
beceoa, npuypouennasn k MesxxcoynapooHomy ouw 60pbowbl ¢
HapKomawnueti U He3aKOHHbIM 000pomom Hapkomukos 6 Cankm-

Ilemepbypee: «Anko2onb - HapKOMU4ecKuul 50»

= Harasiiabie Koani
= HaumeHoBaHue pa3jie/ioB U TeM. nocoous, JIutepartypa (bopmHpyembIX
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecrnieyenne Pe3YJIbTATOR
Tema 1.3. KucJsiopojacoaep:xkamniue opranHnyecKue coeTuHeHnst 2 [Tepuomnuecka | O1 O2 11 A2 JIP 8.1
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COICPKAHUE. s CUCTEMA I'maBa 24 § 1 ctp 410- MP:
[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHOJ 1 3TaHOJ: CTPOEHUE, 3JIEMEHTOB 419 ynp.3,4,6 %113&21.1, 14,15,
(usryecKue ¥ XUMHUYECKUE CBOMCTBA (PEAKIUK C AKTHBHBIMH M. § 2 ctp 420-426 VK 1.1
MeTaJlJIaMH, TaJIOT€HOBOI0OPOIaMHU, TOPEHHE), IPUMEHEHHE. MenpeneeBa, | ynp.5,6 YPJI1.1
Bopmopoanbie cBsi3u MEXIy MOJIEKyJIaMH CIUPTOB. JlelicTBre uHTepakTHBHA | § 3 cTp 426-435 np:1,2,5,9,10
MeTaHOJIa U STaHOJIa Ha OpraHu3M 4elloBeKa. MHOr0aTOMHBIE CIIUPTHI. g JOCKa. ynp.5,8 — OTBETUTH Ha
OTHIICHTINKOIb U TIUIEPUH: CTPOCHHUE, PU3NIECKUE U XUMUIECKHE [IpesenTanuu | BOIpOCHI
CBOICTBA (B3aUMOCHCTBHE CO IIEIOYHBIMU METAJIIIAMH, 1o TeMe
KauecCTBEHHas peakliisi HA MHOTOaTOMHbIE CIUPThI). JlelicTBre Ha 3aHATHUS.
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= Harnsigabie Koabt

= nocoous OPpMHUPYEMBIX

= HaumeHoBaHue pa3jie/ioB U TeM. i Jluteparypa (bopmupy

® N O0beM | oGopynoBanue, JMYHOCTHBIX,

= Conep:kanue y4eOHbIX 3aHSATHI. §, erp.

3 @opMbI OPprauu3annm AeaTeJLHOCTH 00yYaroINXCs uacos J0P, JlomamiHee 3a1anue METanpeIMETHBIX

Z P P y NporpaMMHoe U NpeIMEeTHbIX

obecrnieyenne Pe3YJIbTATOR

JlabopaTopHas padora Ne2. «3yuyeHue CBOMCTB CIIUPTOB U 2 Meroauuecko | O2 JIP:1.3,15,1.6,3.2,

3.3,34,51,5.2,5.3,
6.1,6.2,6.3,6.4,7.1,

AJIbJEeTH/10B» e ykazanue o | [louck undopmarnyu B

BBIIIOJIHEHUIO | HHTEPHETE PO 72.73.74.81 8.2

71a00paTOPHOM | UCIOIb30BaHUE MP:

paboTHI, MHOT'0aTOMHBIX yyna13,15,23,3.1

NEPUOINYECKa | CIIUPTOB H YKA11,23

s cUCTeMa (dbeHomIacToB B YPA11,21
np:1,2,3,4,5/6,7,8,

AJIEMEHTOB Pa3IMYHBIX BUIAX 10

J.. MPOMBIIIEHHOCTH.

Menneneena, OTBETUTH Ha TECTHI B

unrepaktiBHa | Moodle

s TOCKA.
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= Harasiiabie Koani
E HaumeHoBaHue pa3jie/ioB U TeM. nocodus, Jluteparypa (hopmupyembIx
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecrnieyenne Pe3YJIbTATOR
10. Tema 1.3. KucJiopoacoaep:xkaniue opranHnyecKue coeTuHeHust 2 [Tepuomnuecka | O1 O2 11 A2 JIP 8.1
CrnoxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponus s CUCTEMA I'naBa 24 § 4 ctp 435- MP:
cnoxHbIX 3upoB. XKupsl. ['maponus xupos. [IpumeHeHnE )KUPOB. 3JIEMEHTOB 440 ymip.3,4 %113%15151'4’ 15,
Buosorndeckas posib JKUPOB. M. § 5 ctp 441-449 VKI11
VYrneBojbl: cocTaB, KilacCU(PHUKaIUs YriieBoJ0B (MOHO-, IU- U MenpeneeBa, | ynp.8,9 — pemutsb YPII1.1
nosicaxapupl). [roko3a - mpocTeimii MOHOCcaXxapu: 0COOCHHOCTH WHTEPAKTHBHA | 33Jla4d np:1,2,3,6
CTPOCHHS MOJIEKYJIbI, (PU3HUECKHE U XUMUYECKUE CBOWCTBA g JOCKa.
(B3aumogerictue ¢ ruapokcuaoM meau (I1), okucnenne aMMuadyHbIM [Ipe3enTannu
pactBopoM okcujia cepedpa (l), BoccraHoBiaeHuE, OpoKeHUE 0 TeMe
[JIFOKO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHHUE, OMOJIOTHYeCKast 3aHATHSL.

poib. PorocunTe3. PpyKTO3a KAK H30MEP TITFOKO3BI.

Kpaxman u nenmronos3a kak npupoaHbie noaumepsl. CTpoeHne
KpaxMaJia ¥ LeJuTi0103bl. PU3ndecKkrue 1 XMMUYECKHe CBOMCTBA
Kpaxmaja (TUApOJIN3, KaueCTBEHHAs! pEaKlUs ¢ HOJIOM).
OKCIIEpUMEHTAIIBHBIE METO/IbI U3yUYEHUS BELIECTB U UX NIPEBPALLECHUI:
MIpOBEJICHUE, HAOII0IEHNE U ONMCAHUE IEMOHCTPAI[MOHHBIX ONBITOB:
TOpPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIMHA OJTHOATOMHBIX CIIUPTOB
(okucnenue 3taHosa okcuiom meau (I1)), MHOroaTOMHBIX CIUPTOB
(B3anMopelicTBUE IIHLEeprHa ¢ ruIpokcuaoM menu (H)), anpaernion
(oKHCIeHne aMMHaYHBIM pacTBOpPOM okcuza cepedpa (1) u
runpokcuaom meau (IT), B3anmoneiicTBrue kpaxmaia ¢ HOJIOM),
MPOBEACHUE MPAKTUIECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU
KHUCIIOTHI. PacuérHble 3aaun. Beruncinenus no ypaBHEHUIO
XUMHYECKOHN peakinu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA MJIU MPOIYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WM MIPOTYKTOB PEAKLIUN).

Bocnurare/JbHbIII KOMIIOHEHT
[Tpe3enTanus: «IIpuMeHeHne 1 CBOMCTBA CIOKHBIX 3(UPOB U KUPOB
[TpesenTanusi: «['11r0k03a - BENIECTBO C IBOMCTBEHHOU (PyHKIIHEN»
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= Harasanbie Ko

= HaumMeHoBaHMe pa3/ie/ioB U TeM. nocoous, Jlurepartypa (bopmHpyembIX

= Coneprkanne yaeGHBIX 3aHATHi, O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,

3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX

Z nporpamMmMmHoe ¥ TIpeIMeTHBIX
obecneyenue Pe3YJIbTATOR

11. | JIabopaTtopHasi pa6ora Ne 3. «Mcciie1oBaHe XMMHYECKHX 2 Meroauuecko | O2 JIP:1.3,15,1.6,3.2,
CBOMCTB YIJICBOJA0B» e ykazanue o | [louck mapopmanmu B gi gg gé gi gi

BBIIIOJIHEHUIO | HUHTEPHETE PO I10JIB3Y 7:2: 7:3: 7: 4: 8:1: 8:2,
71a00paTOpHOH | U Bpexa ynoTpeOseHus | pp:
paboTHI, YIJIEBOJOB B ITHIILY YVIIZ11.3,15,23,3.1
MEPHONYECKA | JFOISM M KUBOTHBIM. YKA11,23
s cUCTEMA OTBeTUTDH HA TECTHI B YPA11,21
ImpP: 1,2,3,4,5,6,7, 8,
3IIEMEHTOB Moodle 10
A.N.
Menneneena,
WHTEPaKTUBHA
s I0CKa.

12. | lIpakTnyeckasi padora Ne2, 2 Metoauuecko | O3 JP:2.2,23,3.2,33,
Omnpenesenne 1 KIacCH(PUKaLUA KHCIOPOACOAEPKALIMX € yKa3aHue 1no | BeImoaHuTh 3aaHus gg 6.4,74,81,8.2,
OPraHUYecKHUX COeAUHECHU. BBITTOJTHEHHUIO MI;:

TPAKTHYECKOH VYII1.1,1.2, 1.6,
paloThI, 21,32
HepUOIMYECKa YPA1.1,21

S CHCTeMa ImpP: 2,3,4,5,7,9
JJIEMEHTOB

A.N.

Menneneena,

WHTEPAaKTUBHA

s IOCKa.
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= Harasiiabie Koani
E HaumeHoBaHue pa3jie/ioB U TeM. nocodus, Jluteparypa (hopmupyembIx
= Colepsanue yUeOHbIX 3aHSTHIL O0beM | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
3 (I)opMLI OpraHM3anmnu JeTeJIbHOCTH oﬁyqamnmxca Hacon 0P, Jdomainee 3aganue METanpeAMETHBIX
Z NporpaMMHoe U NpeIMEeTHbIX
obecneyenue Pe3YJIbTATOR
13. Tema 1.4 A3oTcoaep:kaniyue OpraHnYecKue coenHeHus. 2 [Tepuomnuecka | O1 O2 11 A2 JIP 8.1
AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPTraHUYECKHUE COSTUHEHHUS. g cUcTeMa I'nasa 25 § 1-3 ctp 450- | MP:
dusnueckre 1 XMUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe 3JIEMEHTOB 462 ynup.2,3 g‘—ggl}s 15,2331
rmnuHa). buonornueckoe 3HaueHne aMMHOKUCIIOT. [lenTusl. JAN. crp 459-467 ynp.1,2,3 | ypr1.1
benku kak npupoIHbIE BBICOKOMOJICKYJISIPHBIE COCTMHEHUS. Menneneena, — OTBETUTH HA BONPOCH! | IIP: 1, 3,4,5,7,9,10
[lepBuuHasi, BTopu4Hasi ¥ TpETUYHAS CTPYKTypa O€IKOB. XMMHUYECKUE WHTEpPaKTUBHA
CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYpAllHs, KAYECTBEHHbIC PEAKIIH Ha s TOCKa.
OenKu. [Tpe3enTanuu
DKCnepuMEHTaIbHbIE METObI U3yUEHHUS BEIIECTB U UX MIPEBPAILLCHHMII: 0 TeMe
HaOJI0/ICHUE ¥ ONTUCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIIHS 3aHATHSL.
OENKOB MU HAarPEBAHUU, [IBETHBIC PEAKIIMH OEJIKOB.
Bocnurare/ibHbI KOMIIOHEHT
[IpesenTanus: «CBoiicTBa a30TOCOAEPKALIUX OPraHUYECKUX
COEIUHEHUIN»
[Ipesentanus: «Posb OEIKOB B KUZHENCATEIBHOCTH KUBOTO
OpraHu3Ma
14. Tema 1.5 BoicokomoJieKyJISIpHbIE COeIUHECHUS. 2 [Tepuonnuecka | O1 O2 1 A2 JP 8.1
OCHOBHBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEINHEHUN: s CUCTEMA I'nasa 26 § 1,2 ctp 468- | MP:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPHU3ALINH, 3JIEMEHTOB 477 ynp.1,2,4 — %‘%15151'4’ 15,
cpenHsist MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a JAN. OTBETUTH Ha BOIIPOCHI M 11
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUH - MOJTUMEpHU3alUs U Menneneena, VPJ11.1
IMOJIUKOHIEHCAIIHA. WHTEPaKTHUBHA np:1,2,4,5,7,9
DKCNepUMEHTATBHBIE METOBI U3YyUEHHUS BEIIECTB M MX MTPEBPAIICHHI: s TOCKa.
O3HaKOMJICHHE C 00pa3iaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, [Ipe3enranus
MJIACTMACC, Kay9IyKOB. o TeMe
3aHATHSL.

BocnurareJbHBIH KOMIIOHEHT
[TpesenTanus: «[lonumepsl, NpUMeHsieMbIe B aBTOMOOUIIECTPOCHUM)
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= Harasjaabie Koani
E HaumeHoBaHue pa3jie/ioB U TeM. nocodus, Jluteparypa (hopmupyembIx
= Colepsanue yUeOHbIX 3aHSTHIL O0bem | oGopynoBanue, §, cTp. JIMYHOCTHBIX,
a ®opMBbI OPraHU3aLUH A TeJbHOCTH 00y4alommuXcs Hacos JOP, Aomamnee 3a1anue METatPEIMETHRIX
Z nporpaMMHoe H NPeAMEeTHbIX
obecrnieyenne Pe3yIbTATOB
15. | IlpakTuyeckasi padora Ne3 «PemeHue 3a1a4 ¥ ynpaKHeHHil 1Mo 2 Meroanuecko | O3 JIP:2.3,3.2,33,6.3,
pa3neny Opranudeckasi XUMHSD) € yKa3aHue 1o | BeIMOTHUTH 3a1aHus iﬁ;_7-4' 81,8283
BBITOJIHCHIIO VVII1.1,12, 16,
MPAKTUYCCKOU 2.1,32
paboTHI, VPI1.1,21
MEPUOINIECKa IP:2,3,4,5,7,9
g cucTeMa
HIIEMEHTOB
JN.
Menneneena,
WHTEPAaKTHUBHA
s JOCKa.
16. | KourpoabHas padora. TecTbl Ha 3HaHHE TEOPETHUECKUX BOIPOCOB 2 Ilepuonnuecka | Ol JIpP: 8.1.
10 OPraHU4ECKON XUMHUH. g cucTemMa I'naBa 24 — I'naBa 27 MP:
AIIEMEHTOB Ctp. 364-470 % 111211 6,21,35
JINGE ITonroroBuThCS K MP: 2 3,4,5.7,9
MeneneeBa, | ceMeCTpOBOMY
WHTEPAKTHBHA | KOHTPOJIIO.
s T0CKa,
MPe3CHTAIHS
0 TeMe
3aHSTHS.
TecTsl.
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= Harasiabie Koani
E HaumeHoBaHue pa3jie/ioB U TeM. noco6us, Jluteparypa (hopmupyeMbIx
= Conep:kanue y4eOHbIX 3aHSATHI. Obren | oGopyrosanue, §, crp. TTHOCTHLIY,
a ®opMBbI OPraHU3aLUH A TeJbHOCTH 00y4alommuXcs Hacos JOP, Aomamnee 3a1anue METATPEAMETHBIX
2 NporpaMmMHoe U MpeIMeTHBIX
obecneyenune pe3yJbTaToB
17. | IlpomexxyTouHasi aTTecTanusi B popMe ceMeCTPOBOI0 KOHTPOJISI. 2 Tab6iumia JIP: 8.1.
PacTBOPHUMOCT MP:
1, a6 VVIIA 1.1, 1.2, 1.3,
15,21,23,28,3.1,
«INEKTPOXUM 3.2,35
WYECKUU Pl VPO 11,21
HanpsKCHU np:2,3,4,5,7,9
METaJUIOBY,
MepuoInYecKa
s CUCTEMA
AJIEMEHTOB
JAN.
Menneneena,
MHTEpPaKTUBHA
s TOCKa.
Bcero 3a | cemecTp 34
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Cemectp I 44
Pasnea 2 O0mas 1 HeOpraHu4eckasi XuMusi 44

18. | Tema 2.1. TeopeTudyeckne OCHOBbI XUMHH. 2 | [lepuonnueckas cucrema 0102 a1 112 JP 8.1
XUMHUYECKUH 1eMeHT. ATOM. S Ipo aTomMa, U30TOTIbI. anemenTtoB J[.U. I'maBa 2 § 1-5 ctp 46-75 | MP:
DneKkTpoHHas 000709Ka. DHEPreTHYECKUE YPOBHH, ITOyPOBHH. Menneneena, ymp.1,5,6 — oTBETUTH HA %111261.21,2
Atomuble opbuTaiu, s-, p-, d- anementer. OcOGEHHOCTH MHTEPaKTHBHAS J0CKA. BOIIPOCHI 32
pacnpeziesieHus AJIEKTPOHOB M0 OPOUTANISIM B aTOMax 3JIEMEHTOB [IpesenTanus no reme VKJI1.1
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpanus 3aHSATHUS. YPA11
aTOMOB. gP: 1,2,4,5,

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUX
anemeHToB /.. Menneneesa. CBs3b NEPUOANYECKOTO 3aKOHA U
[Tepuoanyueckoit cucTeMbl XUMHYECKUX 3eMeHTOB J[. 1.
MenpeneeBa ¢ COBpEMEHHON TEOPUEHN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U
00pa3yeMbIX UMU NPOCTHIX U CIIOKHBIX BELIECTB 10 IPyMIaM U
nepuojam. 3HaueHUE NePUOINYECKOro 3aKOHa B pa3BUTUU
HayKH.

BocnurarejbHbIN KOMIIOHEHT
[IpesenTanus: «OTKkpeITHE IEpUOANYECKOTO 3akoHa J[. 1.
Meneneesa»

beceoa, noceswennas 2o0osuune npopviea 610kaovl
Jlenunepaoa u 20006wune noaHo20 0c8060x4cOenus Jlenunepaoa
om gawucmckou 6.10kaobl 6 20061 Beauxoi Omeyecmeennoii
sotinbl 1941-1945 20006 « Bknao yuénvix-xumuxos 6 [106eoyy.
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19.

Tema 2.2. CTpoeHne BemiecTna.

Crpoenue BemiecTBa. XuMUUYECKast CBs3b. Bupl XxuMuueckon
CBSI3U (KOBaJECHTHAs HENOJSIPHAs U MOJIIpHAs, MOHHAs,
MeTajuindeckas). Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM
XUMUYECKOH CBsI3U (OOMEHHBIN U JJOHOPHO-aKIEITOPHBIN).
BognopoaHas cBs3b. BaneHTHOCTE. DNEKTPOOTPULIIATEIBHOCTD.
Crenenp okucienus. IoHbI: KaTUOHBI U aHUOHBI.

BemectBa MOIEKyYIIPHOTO U HEMOJIEKYJIIPHOIO CTPOCHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTBA. TUIIBI KPUCTAIIIMYECKUX
peimérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB

OT TUIIa KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTre o nucnepcHbIX cuctemMax. MIcTUHHbBIE U KOJUIOUAHBIE
pacTtBopsl. MaccoBas 10J1s BELIeCTBa B paCTBOPE.

BocnuraTeabHbI KOMIIOHEHT
[IpezenTanus: «JlucepCcHbIE CUCTEMBI»

[lepuoanueckas cucrema
anemenToB J[.W.
Menneneena,
WHTEpaKTHUBHAS JI0CKA.
[Ipe3enTanus mo Teme
3aHATHUA.

0102 11 12

I'maBa 3 § 1-7 cTp 76-95
ymp.1,2,3 — OTBETUTH HA

BOIIPOCHI

JIP 8.1

MP:
yviagi.i,
1.3,1.6,2.2,
3.2

YKA11
YPO1.1

mP: 2, 3,4, 5,
6,7,8
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20. | Tema 2.3. Kaaccudpukamusi HeOPraHu4eCKMX cOeTUHEHUH 1 2 | Tabnuia pacTBOPUMOCTH, 0102 11 12 JP 8.1
HX CBOWCTBA. TabauIa I'maBa 1 § 1 cTp 27-42, MP:
Knaccudukanms Heoprannueckux coequuennii. Homenkiarypa «DNEKTPOXUMHYECCKUHN PsIT ynp.11,12,13,14,20 — %1]1261.21’2
HEOPraHUYECKHUX BEMIECTB. | eHeTHUECKAs CBS3b HAMPSDKEHUS METAIIOBY, OTBETUTH HA BOTIPOCHI, 32
HEOPraHMYECKUX BEIECTB, IPUHAJUICKAIINUX K PA3INYHBIM nepuoaNYecKas cucTemMa HaIlMCaTh YpaBHEHUs VKIT 1.1
KJ1accam. anemeHnToB J[.1. peaxuuii YPA11
Kucnots! 1 ux cBoWCTBa, MX KJIACCHU(PUKALUS IO Pa3IMYHBIM Menneneesa, IIP: 2,3, 4,5,
MIpU3HAKaM. HHTEPaKTUBHAs TOCKA. 67,8
OcHoBaHus, uxX Ki1accu(uKalus Mo pa3IudHbIM PU3HAKAM. [IpeseHTanuu mno reme
XuUMHUYECKHE CBOWMCTBA OCHOBaHUW. OCHOBHBIE CTIOCOOBI 3aHATUA.
MOJIy4Y€HHUsI OCHOBAaHUH.
Oxcuppl. CoeoOpasyroniie u HecoJieo0pa3yroue OKCHIBL.
OcHoBHbIe, aM(OTEPHBIE ¥ KUCIIOTHBIE OKCHUJIBI. XUMUYECKUE
CBOWCTBA OKCHJIOB.
Comnu. Conu cpeiHue, KUCIbIEe U OCHOBHbBIE. XUMUYECKUE
CBOMCTBA COJIEH.
Bocnurare/JbHbIII KOMIIOHEHT
[IpesenTanus: «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHUI: KUCIIOTHI U OCHOBAHUS
[Ipe3entanus: «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCJIMHEHHI: OKCHUIBI U COJIH
21. | JIadopaTopuas paGora Ned «M3yuyenue cocraBa qucnepcHbix | 2 | Meromuueckoe ykaszanue mo | O2 Ilouck unpopmanuu | JAP: 1.3, 1.5,
cUCTEM) BBITIOJIHEHHIO JTA0OPATOPHON | B MHTEPHETE MPO BUIBI :132 gi g;’
paboTsl, TabnuIa JUCHEPCHBIX CUCTEM: UX 5:3: 6:1: 6:2:
pacTBOpPHUMOCTH, CXOJCTBO U pa3jInyvus. 6.3,6.4,7.1,
nepuoanyeckKas CucreMa OTBETUTH HA TECTHI B 7.2,7.3,7.4,
snementos J[.1. Moodle 81,82
Menneneesa, MP:
MHTEpaKTUBHAS JOCKa. WIALS,
15,23,34
YKI1.1,23
VPII1.1,2.1
mP: 1, 2, 3, 4,
5,6,7,8,10
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22. | IlpakTnueckas padoraNed4 «CocraBiieHne ypaBHeHUH 2 | Meroauueckoe ykazanue no | O3 JP:2.2,3.2,
XHMHYECKHX PeaKluil B COOTBETCTBHH ¢ XHMHYECKUMHU BBITNIOJTHEHUIO IPAKTUYECKOM | BBINOTHUTH 3a1aHus ;’j gi 2‘21
CBOMCTBAMM HEOPTraHMYECKHUX COeIMHEHUIN» pabotel. Tabmuna 83

pacTBOPUMOCTH, Ta0IHUIA MP:
«DJIEKTPOXUMUYECKUH P VYIIJ1.1,
HaIpsHKEHUS METaJUIOB), 14,16,21,
nepuoAnYecKas cuctemMa 3.5
anemenToB JI.11. YPALL,21

nPp: 2,3,4,5,
Menneneena, 7.9
MHTEPAaKTUBHAs 1OCKA.

23. | Tema 2.4. XumMnyeckue peakuuu. XuMu4decKas peaKius. 2 | Tabnuma pacTBOPUMOCTH, 0102 1 12 Jp8.1l
Knaccudukanms XuMruIecKuX peakiyii B HEOPraHUIECKON 1 Tabaua I'maBa 5 § 1-3 cTp 106- MP:
OpPraHUYECKON XUMHUU. 3aKOH COXPaHEHUS MacChl BEIIECTB, «ONIEKTPOXUMUYECKUH P 120 %1'21’1
3aKOH COXPaHEHUs M NPEBPAIleH s SHEPIUM TP XUMHYECKHUX HaIPSHKEHUS METAILIOBY, §1 Vmp.1,2 30
peaKIusX. MepruoInUIecKas cucTremMa §2 Ymp.3 VK 1.1
CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB. anemenToB J[.H. §3 Yop.1,2 YPA11
OObpaTtumsle peakiuu. XuMU4yeckoe paBHoBecue. DakTophl, Menpeneesa, — peluTh ypaBHEHUS gl;: é 3,45,
BIIUSIIOLIUE HA COCTOSIHUE XUMUYECKOT0 paBHOBecHs. [IpuHImn WHTEPAaKTUBHAS JIOCKA. peaxiuit T
Jle Ularense. IIpe3eHTanus no reme

3aHATHUA.
Bocnurare/JbHbIIT KOMIIOHEHT
[IpesenTanus: « TUIIBI XUMHUYECKUX PEAKLIUI»

24. | Tema 2.5. DJeKTPOJUTHYECKAS TUCCOLUALHS. 2 | Tabauma pacTBOPUMOCTH, 01 02 1 112 JpP 3.1
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHUE. Tabnuia I'maBa 6 § 2 ctp 137-139 | MP:
CunbHble U cnadble a1eKTpoauThl. Cpesia BOJHBIX PACTBOPOB «ONEKTPOXUMHUUYECKUH Al | ynp.5,6 %211'31’2
BEILECTB: KUCIIasi, HEWTpalbHas, IenouHas. Peakiuu HOHHOTO HAIIPSKEHHS METAILIOBY, § 5 ctp 148-150 VK11
oOMeHa. NEPUOANYECKAst CUCTEMA ynp. 6,7,8 — oTBeTUTh HA | YPJ 1.1
Kucnorsl, 0CHOBaHUA U COJIM KaK 3JIEKTPOJIUTHL. ['uaponus anemenTos J[.1. BOIIPOCHI g[l; % % 3,4,

CoJIeil.

BocnuratebHBIH KOMIIOHEHT

[Ipe3enTanus: «PacTBOpbI U paCTBOPUMOCTH BEILLIECTBY
[Ipeszentranus: «Teopus AMEKTPOIUTUIECKON TUCCOLUALIAI
[IpesenTanus: «Bunabl peakiinii HOHHOTO OOMEHa

Menneneena,
WHTEPAKTUBHAS JOCKA.
[Ipe3enTaunu no reme
3aHATHS.
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25. | JlaGopaTtopHasi padora NeS Meronnueckoe ykazanue mo | O2 Ilouck napopmanmu | JAP: 1.3, 1.5,
«H3yyeHne H3MeHeHUs] OKPACKH MHAUKATOPOB B Pa3HbIX BBINOJIHEHUIO TAOOPAaTOPHOH | B MHTEPHETE IO TEME éi gi gg’
cpexax» paboThI, TabIUIIA TUAPOIU3 COJIEH. 5:3: 6: 1: 6:2:

pacTBOPUMOCTH, OTBeTUTH Ha TECTHI B 6.3,6.4, 7.1,
MEPUOIUYECKas CHCTEMA Moodle 7.2,7.3,7.4,
anementos J[.1. 81,82
MeHeneesa, MP:
HHTEpaKTUBHAs JOCKa. YL,
15,2331
VK 11,23
YPI1.1,2.1
pP: 1, 2, 3, 4,
5,6,7,8,10

26. | Tema 2.6. Oxkuc/JIUTEIHHO-BOCCTAHOBUTEIbHbIE PEAKLIMH. Tabnuna pacTBOPUMOCTH, 0102 a1 12 Jp 8.1
Crenens okucienusi. OKUCIUTENb U BOCCTAHOBJICHUE. Tabnuia I'maBa 4 § 1,2 crp 96-105 | MP:
BoccranoBurens u okucienue. MeTos 31eKTpOHHOTO OanaHca «INEeKTPOXUMHUYECKUH psan | ynp.l,5 — OTBETUTH Ha %211'31’2
JUISL COCTABJICHUSI YPAaBHEHUN OKUCIIUTEIbHO- HaAIPSDKEHUS. METAJIJIOBY, BOIPOCHI M 11
BOCCTAaHOBUTEIBHBIX PEAKLIUH. nepUoANYecKas CucTeMa VPII1.1

anemenTtoB J[.W. IP: 2, 4,5, 6,
BocnurareabHBIH KOMIIOHEHT Menpaeneena, 7,8,10
[IpesenTanus: «CocraBienue ypaBuenuit OBP meronom MHTEPAKTUBHAA JOCKA.
3JIEKTPOHHOIO OajaHcay ITpesenTanus o reme

3aHATHUSL.

27. | JlabopaTtopHas padora Ne6 «3y4enue ycaoBuii Meroandeckoe ykazanue o | O2 IMouck napopmanuu | JIP: 1.3, 1.5,

HeoOpaTHMOCTH pPeaKkluii HOHHOT0 00MeHAa» BBITIOJTHEHUIO JIAOOPATOPHOW | B UHTEPHETE 10 TEME ég gi g;’
paboThl, Tabaua peaKLuy HOHHOIO 5:3: 6. 1: 6:2:
pPacTBOPUMOCTH, obmeHa. OTBeTUTH Ha 6.3,6.4 7.1,
nepuoanyeckKas CucreMa tectel B Moodle 7.2,7.3,7.4,
snementos J[.1. 81,82
Menpeneesa, MP:

yvyina 1.3,
MHTEpAaKTUBHAS J1OCKa. 1523 3.1
VK 11,23
yPa1.1,21
mpP: 1,2, 3, 4,
5,6,7,8,10




28. | Tema 2.7. JxcnepuMeHTAJbHbIE METO/IbI H3YUEHUsI BelIECTB 2 | Tabnuia pacTBOPUMOCTH, 0102 11 12 JP 8.1
U UX npeBpaleHuii: remoncrpanus tadbmun «llepuoaunueckas TabmuIa I'maBa 1 —I'naBa 6 MP:
cucrtema xumuueckux 3nemeHToB .. MenneneeBa», usyueHue «DJIEKTPOXUMHUYECKUH P [ToBTOpEeHME MaTepuana %1]2&11'31’2
MoJIeNell KPUCTAIUIMYECKHMX PEIIETOK, HAOIOICHHE M OTIMCAHKE HAIIPSUKEHHS METAIOBY, 10 TEMaM pasjena VK11
JEMOHCTPALIMOHHBIX U TJAOOPATOPHBIX OMBITOB (Pa3oKEeHUE nepuoanYecKas cuctemMa «O01mas XuMus» VPII1.1
IIEPOKCHJIAa BOJIOPOAA B IPUCYTCTBUU KaTalau3aTopa, anemenToB J[.1. Pemuts 3ananus. np:1,2,3,4,
ONpeIeJICHUE CPeAbl PACTBOPOB BEUIECTB C TOMOIIIBIO Menneneena, Crp95-2,3 56,78
YHHUBEPCAJIBHOT'O MHIUKATOPA, PEAKLIMH HOHHOTO OOMEHa). WHTEpaKTUBHAs JOCKA. Crp 120-1-4
Pacuérnble 3agaun. [IpesenTanus no reme
Pacu€tpl 0 ypaBHEHUSIM XUMUYECKUX PEAKLUIA, B TOM YHCIIE 3aHATUA.

TEPMOXUMHUYECKHE Pacu&Thl, pacuéThl C UCIOIb30BAaHUEM
MIOHSTHSI «MAccoBast 10JIsl BELIECTBAY.

Bocnurare/JbHbIII KOMIIOHEHT

[IpesenTanus: ««BausHue pa3nuuHbiX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN».»

29. | IIpakTuyeckas padora Ne5 «CocraBiieHue ypaBHeHHii 10 2 | Meroaunueckoe ykazanue mo | O3 BbIMONHUTD 3aganus | JAP:2.2,3.2,

THIIAM XHUMHUYEeCKUX peakuuiny BBITNIOJIHEHUIO MPAKTUYECKOM ?i gi 2‘2‘
pabotel. Tabauna 8.3i HR
pacTBOPUMOCTH, TaOIHIA MP:
«ONEKTPOXUMHUUYECKUHN P yyiaill,
HaIpsKEHUS METaJUIOBY, 12,16,21,
NEPUOANYECKAst CUCTEMA 3.2
anemenToB JI.1. m 11,21

mPp: 2,3,4,5,

Menpaeneena, 7,9
MHTEpAaKTUBHAs 10CKa.

30. | Tema 2.8. Hemetasusl. [lonoxeHne HeMETaIIOB B 2 | Tabnuma pacTBOPUMOCTH, 0102 a1 12 JpP8.1l
[Iepuoanueckoit cucreMe XUMUYECKUX djieMeHTOB [1.1. Tabnuia I'naBa7 § 1-3; TmaBa 8 § | MP:
MeHeneeBa 1 0COOEHHOCTH CTpOeHUs1 aToMOB. Duznyeckue «INEKTPOXUMUUECKHUH Pl 1-4TnaBa 9 § 1-6 ctp %1'21’1
CBOWCTBA HEMETAILIOB. AJUIOTPOIHS HEMETAILIOB (Ha IIPUMEpE HAMPSDKEHUS METAIIOBY, 150-235 3.2 34,35
KHCJIOpo/ia, cepbl, hocdopa u yriepoaa). MepruoIuyIecKas cucTemMa Crp 154 ynip.2,4 — VK 1.1

snemeHToB J[.1. OTBETUTH Ha BOIIPOCHI YPA11
BocnurareabHbIii KOMIIOHEHT Menneneena, g“;: é 35; 4,5,

Hpe3eHTau1/I;1: «Du3nuecKkue CBOMCTBA HEMETAIIJIOB)

UMHTEpaKTUBHAs JOCKA.
IIpe3eHTanus no treme
3aHATHSL.
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31. | Tema 2.8. HemeTa/Libl. 2 | Tabauia pacTBOPUMOCTH, 0102 a1 12 JP 8.1
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/IEPKAHUE. Tabnauna [maBa7 § 1-3; Tnasa 8 § | MP:
XHWMHYECKHE CBOMCTBA BAKHEHUIITUX HEMETAIIOB (TaJIOTEHOB, «DJIEKTPOXUMHUYECKUH P 1-4TnaBa 9 § 1-6 ctp %Hl%l'zl’l
cepsl, a301a, Gochopa, yriepoaa u KPEMHHS) U UX COEUHEHUI HAMPSDKEHUS METAIIOBY, 150-235 3.2 34,35
(OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX nepuoanYecKas cuctemMa Ctp 163 ynp.1,5 VKIT 1.1
COCIMHEHUI). anemeHToB J[.1. Crp 167 ynp.3 — YPA11
[IpumeHeHne BaKHEHIINX HEMETANIOB M UX COSIUHEHHM. Menneneesa, OTBETUTH Ha BOIIPOCHI IIP: 2,3, 4,5,
Hcnons3oBanne KpeMHUS B IIPOU3BOICTBE IIPOLIECCOPOB. HHTEPaKTUBHAs TOCKA. 6.7.8,9
Bocnurare/ibHbIH KOMIIOHEHT [Ipe3enTanus no reme
[Ipezenranus: «lIpuMeHeHrE BaXKHEMIIIMX HEMETAIIIOBY 3aHATHSL.

32. | Tema 2.9. MeTaJ/Libl. 2 | Tabauia pacTBOPUMOCTH, 0102 11 /12 JP 8.1
[Tonoxenne wMeramioB B Ilepuogudeckoit cucreme Tabiuna I'nasa 11 § 1-2; crp 236- | MP:

. YVYIal1,
xumuueckux aneMmeHnToB J[.M. MenneneeBa. OcobeHHOCTH «INEeKTPOXUMHUUYECKUHN PSIJT 251 12,16 2.1,
CTPOEHHUS JJIEKTPOHHBIX OOOJIOYEK AaTOMOB METAJLIOB. HAIPSDKEHUSA METAIIIOBY, Crp 246 ynp.1,5 3.2,3.4. 35
O6mue ¢usnueckue cBoiictBa MeramuioB. CriaBsl NepUOANYEcKas CUCTEMA I'maBa 16 §2 VKJI11.1
METAJUIOB.  DJEKTPOXMMUYECKUM  psii  HANpsHKCHUM anemenTtoB J[.W. I'maBa 17 §1 YPA11
METAJUIOB. Meneneesa, cTp 282-297; 322-350 g[l; é 3 4,3,

XUMHYecKre CBOMCTBA BaXKHEUILINX METANIOB (HAaTpHil, Kalui,
KaJIbIMHA, MarHUi, aFOMUHUM, IUHK, XPOM, KEeJIe30, MeJlb) U UX
COCIUHCHUM.

BocnurareJbHbIH KOMIIOHEHT
[Ipe3zentanus: «CBONCTBA U IPUMEHEHHUE YYTYHA U CTAJIN»

HHTCPAKTUBHAA JOCKA.
Hpe?»eHTaI_II/IH 10 TEMC
3aHATHA.

ctp 296 ynp.7,8 —
OTBETUTH HA BOIIPOCHI
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33. Tema 2.9. MeraJuibl. [Tepuoaudeckas cucremMa 02 JIp 8.1
OO6mue cocoObl moMy4YeHus MeTauioB. [IpuMeHneHne MeTamioB anemenTos /.. I'maBa 16 MP:
B OBITY U TEXHHKE. MeneneeBa, TadanIa I'nmaBa 17 %Hl%l'zl’l
DKCIIEPUMEHTAIIBHBIE METO [l M3YUEHHUS BEMIECTB U UX «dnexrpoxumudeckuii psin | Haiitu nHpopMauuio mpo | 37 3.4 3.5
MIpeBpaLIeHH: U3yueHne KOJUIeKIH «MeTaibl U CIiIaBbDy, HANPSDKEHUS METAILTIOBY, albTEPHATUBHBIC VKIT 1.1
00pa3IoB HEMETAIIIOB, PEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4, WHTEPAKTHBHAS JTOCKA. crocoObI ucnonb3oBanus | YPA 1.1
Ha0JI0/IeHNE U ONTUCaHKHe IEMOHCTPAIIMOHHBIX U JJAOOPaTOPHBIX [IpesenTanus no reme ATIOMUHUS U MEJTU IIP: 2,3, 4,5,
OMBITOB (B3aMMOJIEUCTBHE TUIPOKCUAA ATIFOMUHUS C paCTBOpaMu 3aHATHSA. 67,89
KHCIIOT U IeJI0ueH, KaUeCTBEHHbIE PEaKIUU Ha KAaTHOHBI
METaJJIOB).
Pa3nuynbie BUIbI KOPPO3UU METAJUIOB U CIIOCOOBI 3aIIUTHI.
Hcnonbs3oBanue amoMUHUS, MEAU U IPYTUX METAIUIOB B
KaueCcTBE MPOBOIHUKOBBIX MAaTEPUaJIOB
[IpeumytiecTBa aIFOMUHUS U MEJIA KaK OCHOBHBIX
COCTaBJISIOLIUX ITPOBOJHUKOB
BocnuraTe/bHbII KOMIIOHEHT
[Tpesentanus: «CpaBHEHHE CBOMCTB aTIOMUHUS U MEJIH
34. | JlabopaTopHas pa6ora Ne7 Meroanueckoe ykazanue no | O2 JP: 1.3, 1.5,
«Metanibl. U3yyeHrne aKTUHBHOCTH MeTAJLJI0OB» BBINTOJIHEHHIO TabopaTopHo# | [ToBTOpUTH CBOKCTBA :132 gi g;’
paboTsl, TabnuIa MeTaa1oB. OTBETUTE Ha 5:3: 6:1: 6:2:
«DnexTpoxumudeckuii psx | Tectsl B Moodle 63,64 7.1,
Hanps>KCHUS METAJIIIOBY, 7.2,7.3,74,
Ta0JINIa PACTBOPUMOCTH, 81,82
NepruoInYecKas cucrema 13\//[51_[ 13
anemenToB JI.1. —21’57 23, 31
Meneneesa, VKI1.1,23
HHTEpaKTUBHAas JOCKa. yYPa11,2.1
mpP: 1, 2, 3, 4,
5,6,7,8,10




35. | JlabopaTopHasi paGoTa Ne8 2 | Meromuueckoe ykazanue o | 02 JIP: 1.3, 1.5,
«Omnpenesienne aM(pOTEPHOCTH COCTUHEHN METAJLIIOB) BBITIOJTHEHUIO JlabopaTopHoii | [loBTOpHUTH CBOMCTBA éi gi gg’
paboThI, TabIHUIIA aM(dOTepHBIX 5:3: 6:1: 6:2:
«DNEKTPOXUMHUYECKUH PsifT coenuHeHuil. OTBETUTH 6.3,6.4 7.1,
HaMpsHKEHUS METAJIOB), Ha tectel B Moodle 72,73,74,
TabJIMIIa paCTBOPHUMOCTH, 8.1,82
MIEpUOIUYECKAs] CUCTEMA MPp:
anemenToB JI.11. %%1'33’1
MeHnneneesa, VK 11,23
MHTCPaKTHUBHAs JOCKa. YP11,21
TP: 1,2, 3,4,
5,6,7,8,10
36. | JIabopaTopHas pa6oTa Ne9 2 | Meroaunueckoe ykazanue no | O2 JP: 1.3, 1.5,
«/3yueHune cBOMCTB coelMHEHUI xKeJie3a 2+ u xesie3a 3+» BBITIOJTHEHUIO JIabopaTopHOU | Hammcarh KOHCIIEKT Ha éi gi gg
paboThI, TabIUIIA temy «Koppo3usi. 5:3: 6:1: 6:2:
«INEKTPOXUMUUECKHUH Pl Croco0bl 3alUThI OT 6.3,6.4 7.1,
HaIps>KEHUS METALJIOB), Koppo3un». OTBeTUTh HA | 7.2,7.3,7.4,
Ta0JMIIa pACTBOPHUMOCTH, tectsl B Moodle 8.1,82
MepUOIUYECcKas cucTeMa MP:
anemenToB JI.11. %112%1.33,1
Menpeneena, y_Kg 11 '2_3
HHTEpaKTUBHAas JOCKa. yYPa11,2.1
mpP: 1, 2, 3, 4,
5,6,7,8,10
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37. | Tema 2.10. Xumus u ;ku3Hb. MesknpeaMeTHbIe CBA3M. [lepuoanueckas cucrema HNutepner JP 8.1
Posnb xuMum B obecrieueHIH SKOJIOTHIECKO, SHEPTeTHIECKOH 1 anemenTos J[.M. [MonroroBuTh pedepats MP:
IIUILEBOM 0€30MacHOCTH, Pa3BUTUN MeTULMHBL. [loHATHE O MeneneeBa, Tadbauna Ha BBIOPaHHYIO TEMY %112%1'245’3
HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIMIA. «DIEKTPOXUMHUIECKHH ST 313235
IIpencraBnenus o0 oOIMX HAyYHBIX IPUHLUIIAX HaIPSDKEHUS METAJLIIOBY, VKI1.1
IIPOMBIILLJICHHOT'O TIOJIy4YE€HHsI BaXKHEHIIIMX BEILIECTB. WHTEpaKTUBHAs JIOCKA. YPA11
YenoBeKk B MUPE BELIECTB M MATEPUATIOB: Ba)KHEUIINE IIpesenTanus 1o reme glg é Zi03 4,
CTPOUTEIILHBIE MaTEpHalbl, KOHCTPYKLIHOHHBIE MAaTEPHAIBI, 3aHATHUA. o
KpPacKH, CTEKJIO, KEpaMHKa, MaTEPHAJIbl U1 JJIEKTPOHUKH,

HaHOMAaTepHalibl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100pEHUS.
XuMUS U 310POBbE YEJIOBEKA: TPaBUJIA UCIIOJIb30BaHUs
JIEKapCTBEHHBIX MIPENapaToB, MpaBuiia 0€30MacHOTr0
UCIOJIb30BaHUS MpenapaToB ObITOBOM XMMUU B IIOBCETHEBHOM
KU3HU.

Bocnurare/JbHbIH KOMIIOHEHT

[IpesenTanys: « BimsHue XUMHUK Ha 3J0POBbE YEIOBEKA»

38. | l'eneTnueckasi CBSI3b MEXKIY KJIACCAMH HEOPraHUYECKHX 2 | Tabnuma pacTBOPUMOCTH, 0102 a1 12 JIP: 8.1.
COCITHHEHHIA. Tadimna I'nasa 1-20 [ToBTOpUTH MP:
Pacuérnsble 3anaun. «IEKTPOXUMUYECKUH P pasnen «Heoprannueckas %%1'21’1
Pacuétsl Macchl BeniecTBa Win 00bEMa ra3oB 10 U3BECTHOMY HaNPSDKEHUS METAIIIIOBY, XUMUSDY 2:3: 2i8z 3:1:
KOJIMYECTBY BEIIECTBA, MAaCCE I 00HEMY OJTHOTO U3 nepuoguyecKasl CHCTEMa 3.2,35
YUYacTBYIOIIMX B pEaKIMH BEIIECTB, pacuéThl Macchl (00bEMa, anemenTos JI.H. YPA11,21
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIMH, €CIIH OJHO U3 Menpeneesa, 1IP:2,3, 4,5,
BEILECTB UMEET IIPUMECH. MHTEPAaKTUBHAs 1OCKA. 79

KonTposbhbie 3ananust
KonTtpoabnas padora

39. | Ipome:xxkyTouHasi aTTecTanus B hopme 2 | Tabnuia pacTBOPUMOCTH, JIP: 8.1.

auddepeHIPOBAHHOIO 324€TA. Tabmuia 1;/[51_[ 11
«ONEKTPOXUMHUUYECKHUH PsAJT —21.2’ 13, 15
HaIPSDKEHUST METAIIIIOBY, 21,23,28,
nepuoanyecKkas CHcTeMa 3.1,32,35
anemenToB J[.1. YPA11,21
MeHzeneesa, g[l;: 2,3,4,5,

HHTCPAKTUBHAA JOCKA.
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Bcero 3a |l cemecTp

44

HToro 06bem 00pazoBaTe1bHON NPOrPaAMMbI

78
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3 YcaoBus peaqn3aluy MPorpaMMbl
3.1 MaTepuabHO-TeXHHYECKOe ofecrevyeHne NporpaMmmbl

1) KabuHeT XuMuH, OCHAIIEHHBIN:

- paboyee MecTO MpernogaBaTes;

- MOCAJIOYHBIE MECTA M0 KOJMYECTBY O0YUArOIIUXCS;

- KOMILJIEKT Y4e€OHO-METONYECKON JOKYMEHTAIHH;

- HaIJIAIHbIE TOCOOUS: TUIaKaThl, TAOJIHIIb;

- TEXHUYECKHUE CPEJICTBA O0yUCHUS: KOMITBIOTEP, MHTEPAKTHBHAS JIOCKA,
y4eOHbIE TUCKU C (PUITbMaMH.

2) JlabopaTopust « Xumusi», OCHAIIEHHAS:

- KOMITJIEKT Y4eOHO-METOMYECKON JOKYMEHTAIIHH,
- XUMU4ecKoe 000pyI0BaHNE U PEaKTUBbI;

- KOMIUIEKThl XUMUYECKOU MOCY/IbI;

- HaIJIAIHbIE TOCOOMS: TUIaKaThl, TAOIUIIBL.

3.2 YuebHo-MeTOAMYecKOe o0ecniedeHHe MPOrpaMMbl
OcHoBHas JIUTepaTypa:

O1 Xumus st npodeccuii ¥ CrenualbHOCTEH TEXHUIECKOTO U €CTECTBEHHO - HAyYHOTO
npoduiieit: yueOHUK JUIsl CTYAEHTOB YUPEXKICHUN CpeqHero npodecCHoHaIbHOr0 00pa30BaHMs
/HO.M. Epoxun, U.B. KoBasieBa — 6 u3nanue; M3narensckuit ieHTp «Akamemus» 2019 — 496 c.

O2 JIBopxkuna A.C. Meroguueckue pPEKOMEHJAMK I10 BBIIOJIHEHUIO J1a00paTOpHBIX
pabor, -CII06, ATT, 2022

O3 [IBopkuna A.C. Meroguueckue pEKOMEHJAIMHU 110 BBIIOJHEHUIO IIPAKTHYECKUX
pabor, -CII06, ATT, 2022

JlonoTHUTEIbHASI JIUTEpPaTypa:

Il Tabpuensu, O. C. Xumus. 10 kmacc (6a3oBbiii ypoBeHn) : yueonuk / O. C.
[abpuensH. - 10-e u3n., crep. - Mocksa: UznarensctBo "Ilpocemenue", 2022. - 192 c.;
I'abpuensn, O. C. Xumus. 11-it knacc (06a30BbIil ypoBenb): yueOHuk / O. C. I'abpuenss, U. I.
Octpoymos, C. A. CnaakoB. — 5-¢ u3n., crep. — Mocksa: [Ipocsemenue, 2023. — 127

112 O6mas xumust: yaeoroe nocodue / H.JI. Imuuka — Mocksa: KnoPyc, 2021. — 749
c. (CIIO)

13 Obmas xumMus. 3a7a4u U yIPaKHEHHS: y4eOHO-TIPAKTHYECKOE MMOCOOME IS CPETHETO
npodeccuonanbHoro obpazoanus / H.JI. Timmuka mon penakuueir B.A. IlomkoBa, A.B.
badkoBa — 14-e uzn. — Mocksa: M3znarensctBo FOpaiit, 2021. — 236 c. (IlpodeccuonanpHoe
o0Opa3oBaHue).
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4 KoHTpOJIb M OLIeHKA Pe3y/JIbTATOB OCBOCHHS IIPOrPaAMMBI

®opmbl U
Pe3ysabTaTrhl 0CBOCHUS IToka3aTen oneHKH MeETO/bI
OLICHKH
JINYHOCTHBIE pe3yJIbTAThI:
1.2 Oco3Hanus 00y4aroUIMMHCS CBOUX - I0JIb30BaHKeE TeopeTudeckuMu | Tect Ha
KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, 3HAHUSAMM U HaBBIKaAMU; 0a30Bble 3HAHUS
YBaXCHUS K 3aKOHY U IIPaBOIIOPAAKY - YMCHHUC aHAJIIM3UPOBATH 10 XUMHHU
NIOJIYYEHHYI0 MH(OpMaIIo

1.3 [IpencraBneHus O COIMATIBHBIX HOPMAX | - YMEHHE padOTaTh B KOMaH]Ie JlaGopatopHsbie

H IIpaBuJIaxX MEKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBC

- YMEHHE aHAIU3UPOBATH
IIOJIYYEHHBIE PE3YJIbTaThl

pabotbr NeNel-9

1.5 T'OTOBHOCTH K COBMECTHOM TBOPUECKOM
JIeATEILHOCTH TIPU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEHICHUH YUEOHBIX U
MO3HABATEJIbHBIX 33]1a4, BHITOJIHCHUHN
XUMHYECKHX IKCIIEPUMEHTOB

- yMeHHe paboTaTh B KOMaH e
- YMEHHUE aHAJIU3UPOBATh
MIOJIyYEHHBIE PE3yJIbTaThl

JlabopaTtopHubie
paboter NeNel-9

1.6 CtocoOHOCTH TOHUMATh U IPUHUMATH
MOTHBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTHI
JPYTUX MIPU aHATTN3€ Pa3IMYHBIX BUIOB
yueOHOM I TeTbHOCTH

- yMeHue paboTaTh B KOMaH/Ie
- YMEHHE aHAJTH3UPOBAThH
MOJTyYSHHBIE PE3yIIbTATHI

JlaGopatopHsbie
paboTsr NeNel-9

2.1 UMeThs IEeHHOCTHOE OTHOIIIEHUE K

- 3HaHUEC OCHOBHBIX

rOCYIapCTBEHHBIM CUMBOJIAM, JOCTH>KEHHUM POCCUICKHX IIpakTrueckas
UCTOPUYECKOMY U IIPUPOJHOMY HACIEIUIO, | YYEHBIX B 00JaCTH XUMHUH pabota Nel
naMsTHUKaM, TpaJulusaM HapoaoB Poccun, | - mpencraBiieHue 00 UCTOPUU

JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, | XUMHYECKOW HAyKH

CIOpTE, TEXHOJIOTUSX U TPYAE

2.2 11eHHOCTHOTO OTHOLIECHUS K - 3HaHME OCHOBHBIX [IpakTueckue

HMCTOPUYECKOMY M HAYYHOMY HACIICIHIO
OTE€YECTBEHHON XUMHUU

JOCTH>KEHUM POCCUMCKHX
yUYE€HBIX B 00J1aCTH XUMHUH

- Ipe/icTaBIeHNE 00 UCTOPUN
XMMHUYECKON HAYKH

paboTer NeNel-5

2.3 NHTepeca ¥ IO3HABATEBHBIX MOTHBOB B | - 3HAHHE OCHOBHBIX [TpakTuyeckas
HOJYYEHHUH U TOCIIEAYIOIIEM aHaI13e JOCTHIKEHUH POCCHUICKUX pabota Ne2
UH(POPMAIIUN O TIEPETOBBIX TOCTHKEHUSIX YYEHBIX B 00J1aCTH XUMUHU
COBPEMEHHOM 0TeUeCTBEHHOW XUMUHU - IpeJICTaBlIeHHE 00 UCTOPUHU
XUMHUYECKON HAyKH
3.2 HpaBcTBEHHOI'O CO3HAHUS, STHUECKOTO | - KOPPEKTHOE MIOBEJCHNE Ha [TpakTyeckue
OBEICHUS 3AHSTUIX pabotsr NeNel-5
JlaGopatopHsble
paboter NeNel-9
3.3 CriocoOGHOCTH OLIEHUBATh CUTYAIUH, - coOMI0/IeHNe TeXHUKU [TpakTyeckue
CBSI3aHHbBIE C XUMHUYECKUMH SIBIICHUSMU, U 0€30MacHOCTH pabotsl NeNel-5
IPUHUMATh OCO3HAHHBIE PEIICHMS, JlaGopatopHsble

OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH

paboTsr NeNel-9

3.4 I'0TOBHOCTH OIIEHHBATHL CBOE TTOBEJCHUE
Y MOCTYIIKM CBOUX TOBAPUILEH C IMO3ULIUAN
HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHUE IOCIEACTBUM 3TUX OCTYIIKOB

- cOOIIOIeHNE TEXHUKU
0e30IMacHOCTH

- HEYKOCHHUTEIILHOE
COOJIIOICHHE TEXHOJIOTUU
MIPOBEICHUS J1abOpaTOPHBIX
pabot

Jlaboparopubie
pabotsr NeNel-9
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5.1 IloHuMaHus EHHOCTEHN 340POBOT0O U
Oe3omacHOTO 00pasa KU3HH,
HEO0OXOJIUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECCKOMY
U TICHXUYECKOMY 37I0POBBIO, COOJIIOICHUS
mpaBuiI 6€301acHOT0 OOpAaICHHS C
BEIIICCTBAMH B OBITY, ITOBCEHEBHOM KU3HU
U B TPYJOBOH JIESITEIBHOCTH

- COOII0/ICHNE TEXHUKU
0€30MacHOCTH

- HEYKOCHHUTEILHOE
COOJIIOICHUE TEXHOJIOTHH
IIPOBEIEHUS J1a0OPAaTOPHBIX
pabort

JlaGopatopHsble
paboter NeNel-9

5.2 TloHuMaHus IEHHOCTH NPaBUI
VHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30M1acCHOr0 MOBEJICHUS B CUTYyalUsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOAEH

- coOJII0ICHNE TEXHUKU
0e30macHOCTH

- HEYKOCHHUTEILHOE
COOII0ACHNE TEXHOJIOT MU
IIPOBEIEHUS J1a0OPAaTOPHBIX

JlaGopatopHsbie
pabotbr NeNel-9

pabot
5.3 Oco3HaHus MOCNEACTBUN M HENPUATUS | - COOJIOICHNE TEXHUKH JlaGopatopHsbie
BPEIHBIX MIPUBBIYEK (YIIOTPeOICHUS 0€301acHOCTH pabotbr NeNel-9

QJIKOT0JIsl, HAPKOTUKOB, KYpEHUs)

6.1 KoMMyHUKaTUBHOI KOMIIETEHTHOCTH B
y4eOHO-HUCCIIEJ0BATENIbCKON 1eATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOH U
JPYIrUX BUAaX AESITeIbHOCTU

- IOJIb30BaHHE TEOPETHUYECKUMHU
3HaHUSIMH U HaBBIKAMU;

- YMEHHE aHAJTH3UPOBAThH
MOJTYYSHHYI0 HH(OpMAIHIO

JlaGopaTopHbie
paboTer NeNel-9

6.2 YCTaHOBKM Ha aKTUBHOE Y4YacTHUE B
pELIeHUH TPaKTUYECKUX 3aj]a4 COLIMATIbHOM
HaIlpaBJIEHHOCTH (B paMKax CBOEro KJacca,
IIKOJIbI)

- yMeHHUE paboTaTh B KOMaH e

- I0JIb30BaHHE TCOPETHYCCKUMHU
3HAHUSIMU M HABBIKAMH TIPH
pabote B 1aboparopuu

JlaGopaTtopHbie
paboTer NeNel-9

6.3 nTepeca Kk NpakTUYECKOMY U3YUEHHUIO
npodeccuit pa3IMIHOro Pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS TPEAMETHBIX
3HAHUH 110 XUMUH

- 3HAHUE OCHOBHBIX
TEXHOJIOTUIECKUX MTPOIECCOB,
UCIIOJIb3YEMBIX B PA3IMYHBIX
00J1aCTSAX TPOMBIIINIEHHOCTH

[IpakTnueckue
paboTer NeNel-5
JlaGopaTtopHbie
paboTer NeNel-9

6.4 YBaxxeHus K TpyAdy, JIOASIM TpyJa U
pe3yJbTaTaM TpyI0BOW JESTELHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WH/IMBUYaJIbHOM TPaeKTOpUHN 00pa3oBaHus,
Oynyuieit mpodeccun u peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX [UIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHHU, UHTEPECOB U MOTPEeOHOCTEN
o01ecTBa

- TIOHSTUE O BAXKHOCTU XUMHH U
MPUMEHAEMbIX XUMHYECKHX
BEIIECTBAX B OBITY, C/X,
MIPOU3BOJICTBE U paboTe C
aBTOTPAHCIIOPTOM;

[IpakTnueckue
pabotsr NeNel-5
JlaboparopHublie
pabotsr NeNel-9

7.1 DKoJIOrHYecKHU 1enecoo0pa3Horo
OTHOILLIEHHUS K PUPOJIE, KAK UCTOUHUKY
CyIIIECTBOBAHUS KU3HU Ha 3emiie,
MOHUMAaHUS TJ100aTFHOTO XapaKkTepa
HKOJIOTMUYECKUX MPOOIIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE
MIPUPOAHON U COLIMATIBHOM CPEbI

- Oepe’kHOe U aKKypaTHOe
OTHOIIEHHE K XUMUYECKUM
BEIIECTBaM, TPUMEHSIEMBIM B
XOJI€ BBITIOJTHEHUS
1a00paTOpHBIX PaboOT

Jlaboparopublie
pabotsr NeNel-9

7.2 Oco3HaHus HEOOXOIMMOCTH
HCIIOIB30BAHUS JOCTIDKEHUH XUMHH JIJIs
pelIeHus: BOIPOCOB PaIliOHATBHOTO
MIPUPOJIOTIOH30BAHUS

- OepekHOE U aKKypaTHOE
OTHOIIICHUE K XUMHUYECKHM
BEIIIECTBaM, TPUMEHSIEMBIM B
X0J1€ BBITIOJTHECHHSI
71a00paTOPHBIX paboT

JlaGopatopHsble
paboTer NeNel-9

7.3 AKTUBHOTO HETIPUSATHS IEHCTBUH,
IIPUHOCSIIMX BpeJ OKPYXKaroLen

- OepekHOoe U aKKypaTHOe
OTHOILICHHE K XUMUYECKUM

Jlaboparopubie
paboTsl NeNel-9
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IIPUPOJHOM Cpelie, YMEHMS IIPOrHO3UPOBATh
HEeOJIaronpusTHbIE YKOJIOTMYECKUE
IIOCJIEICTBUSL IPEAIIPUHUMAEMBIX JE€HCTBUN
Y IIPEJOTBPAIIATh UX

BEIIECTBAM, IPUMEHSIEMBIM B
XO0/1€ BBITIOJTHEHHS
1a00paTOpHBIX paboT

7.4 Hanuuust pa3BUTOrO 3KOJIOTMYECKOTO
MBIIIJICHHUS, SKOJOTUYECKON KYJIbTYPHI,
OIIBITA ICATEIHFHOCTH 3KOJIOTMUSCKOM
HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMATIbHOMN
MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMOhOOUHn

- OCO3HAaHHOE OTHOIICHHE K
MpoIecCy U Pe3yibTaTy
BBITIOJTHEHUS JTA0OPATOPHBIX
pabor;

- IPOSIBJICHUE UHTEPEeca K XUMUU
KaK HayKu

IIpakTrueckue
pabotbr NeNel-5
JlaGopatopHsbie
pabotbr NeNel-9

8.1 ChopMupoBaHHOE MHUPOBO33PECHHSI, - OCO3HAaHHOE OTHOIIIEHUE K [IpakTuueckue
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | IIPOLIECCY U PE3YyIbTaTy pabotsl NeNel-5
pa3BUTHUS HAYKU U OOIIECTBEHHOM BBITIOJIHEHUS JTA0OPATOPHBIX JlaboparopHbie
MIPaKTHUKH; pabor; pabotbr NeNel-9
NOHMMAaHMA celn(pUKY XUMUU KaK HayKd, | - MpOsiBIIEHHE HHTepeca K xuMuu | KoHTponbpHas
0CO3HaHuA €€ posnu B HopMHUpOBaAHUH KaK HayKH pabota
PaLMOHAIILHOTO HAYYHOT'O MBILIUIECHUS,

CO3IaHHUH L[EJIOCTHOTO MPEICTaBICHUS 00

OKpYXaroIleM MUPE KaK O €AUHCTBE

MPUPOJIBI U YEJIOBEKA, B TO3HAHHUU

IPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUN

npo0JieM COXpaHEHUs MTPUPOTHOTO

paBHOBECHSI

8.2 YOexx1€HHOCTH B 0COO0 3HAYMMOCTH - IposiBJIeHHE UHTepeca K xumuu | [Ipaktuyeckue
XUMUH JUIs1 COBPEMEHHOW IMBWIM3ALUU: B KaK HayKHU paboter NeNel-5
e€ ryMaHHCTUYECKOUN HAIIPaBICHHOCTH U - oJb30BaHue TeopeTudeckumu | Jlaboparopusie

BaXHOW POJIM B CO3/JaHUU HOBOI 0a3bl
MaTepHaIbHON KYJIbTYpbI, PELICHUN
J100abHBIX TPOOJIEM YCTONYHUBOIO
Pa3BUTHSI YEJIOBEUYECTBA - CHIPHEBOI,
SHEPreTUYECKOU, MUIIEBON U
HKOJIOTHUECKOM O€30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, 00eCTIeYeHUH YCIOBUM
YCHEIIHOT0 TPYy1a U 3KOJIOTUYECKH
KOM(OPTHOM KU3HU KaXKI0Tr0 WieHa
ob1ecTsa

3HAHUSIMH Y HaBBIKAMH TIPU
pabote B 1abopaToOpuu

paboTer NeNel-9

8.3 EcTecTBeHHO-HayYHOU I'PaMOTHOCTH:
MOHUMAaHHMS CYITHOCTH METO0B O3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH MCIIOJIB30BATh MOTyYaeMble
3HAHUS ISl aHAIN3a U OOBSCHEHHS SIBIICHUN
OKPY’KaIOIIEero MUpa M MPOUCXOIALINX B
HEM M3MEHEHHA, YMEHHUS JIeNaTh
000CHOBaHHBIE 3aKJIIOYEHHS HA OCHOBE
HAYYHBIX ()aKTOB U UMEIOIIUXCS TaHHBIX C
LEJIBIO TTOJYYEeHHUsI JOCTOBEPHBIX BHIBOJIOB,
CIIOCOOHOCTH CAMOCTOSATEIHHO
UCIIOJIb30BaTh XUMHUUECKUE 3HAHUS TS
peleHust poOJIeM B pealTbHBIX KU3HEHHBIX
CUTYyaIMsIX, UHTEpeca K MO3HAHUIO U
MCCIIEIOBATEIIbCKON ICATEIBHOCTH;

- BJIAJICHHE XUMHUYECKON
TEPMHUHOJIOTHEN;

- 3HaHHE OCHOBHBIX 3aKOHOB
XMMMWY;

- YMEHHE aHaJIU3UPOBATh,
CHUCTEMATHU3UPOBATh U BBIICIATH
HY>KHBIM MaTepua.

- YMEHHE JIeNaTh IPaBUIIbHbBIE
BBIBOJIBI 110 TIPOJIEIaHHBIM
pabotam.

[IpakTnueckue
pabotsr NeNel-5
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TOTOBHOCTH U CLIOCOOHOCTH K
HEIMPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY
TIOJTYYCHHIO HOBBIX 3HAHUH 110 XMMHHU B
COOTBETCTBUH C )KU3HECHHBIMU
noTPeOHOCTSIMH, HHTEpeca K 0COOCHHOCTSIM
TPpyZAa B pa3NUYHBIX cepax
poheCCHOHATILHOMN JIeATEILHOCTH.

MeTanpeuMeTHHe pe3yJbTarTbl:

YVIIA

1.1 CamocrosiTensHO (hOpMYTHPOBATH U
aKTyaJIu3UpoBaTh NIPoOIEMy, BCECTOPOHHE
€€ paccMaTpUBaTh;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHH

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB B
XUMHUYECKON TPOMBIIIIEHHOCTH;
- ymeHue GpopMyIupoBaTh U
HaXOJIUTh JIAHHBIC JIJIs1 PEIICHUS
MOCTaBIICHHBIX 3a7a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAITHIO

Tecrt Ha
0a30BbIe 3HAHUS
0 XUMUU
KonTponbhas
pabota
[IpakTnueckue
paboTer NeNel-5
JlaGopaTopHbie
pabotsr NeNel-9

1.2 Vicnonb30BaTh NpU OCBOCHUH 3HAHUM
IpUEMBI JIOTHYECKOTO MBIIIJICHHUS -
BBIJICIIATh XapAKTEPHBIC MPU3HAKH MTOHITHI
U YCTaHaBIMBATh UX B3aUMOCBSI3b,
UCTIOJIF30BaTh COOTBETCTBYIOLIHE MTOHATHUS
U1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U
SIBIICHHI;

- 3HAHHWE OCHOBHBIX 3aKOHOB
XUMUHU

- HaXOXJ€HHE HEOOXOIUMBIX
JAHHBIX /7151 peIeHUs
MOCTaBJICHHBIX 3a/1a4;

- YMEHUE aHaIU3UPOBATh
MOJTyYSHHYI0 HH(POPMAIIIO

Tecrt Ha
0a30BbIC 3HAHUS
0 XUMUH
KonTponbhas
pabora
[IpakTnueckue
paboter NeNel-5
JlaGopaTtopHbie
pabotsr NeNel-9

1.3 Onpenensarts 1enu AesITeNbHOCTH,
3a/1aBas MapaMmeTpbl U KPUTEPUU UX
JIOCTHIKEHUS, COOTHOCHUTD PE3YJIbTATHI
JEATEILHOCTH C IOCTABIEHHBIMU LETSIMH;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUHU

- HAaXOXKIE€HNE HEOOXOIUMBIX
JAHHBIX JUISl PELICHUS
MIOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAIU3UPOBAThH
MOJIyYEHHY10 HHPOPMAIUIO

Tect Ha
0a30Bble 3HAHUS
110 XUMUHU
KonTponbHas
pabora
IIpaxTueckue
pabotsl NeNel-5
JlaGopatopHsble
paboter NeNel-9

1.4 BeiOuparh OCHOBaHUS U KPUTEPUU IS
KJIaccu(pUKalUK BELECTB U XUMHUUECKUX
peakuuii, ycraHaBIMBaTh IPUYMHHO-
CJIEICTBEHHBIE CBSA3M MEKIY U3y4aeMbIMHU
SBJICHUSIMU;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMHH

- 3HaHHE OCHOBHBIX
TEXHOJIOTMYECKUX TPOLIECCOB B
XUMHYECKON TPOMBILUIEHHOCTH;
- HaX0XKJICHHE HEOOXOIUMBIX
JAHHBIX JUISl pEHICHUS
IIOCTABJIEHHBIX 3a7ay;

- YMEHHUE aHaJTU3UPOBATh
MIOJTYYEHHYI0 MH(OpMAIIIo

Tect Ha
0a30Bble 3HAHUS
110 XUMUHU
KonTponbHas
pabora
IIpaxTrueckue
pabotsl NeNel-5
JlaGopatopHsble
paboter NeNel-9

1.5 CtpouTh JIoruyecKue paccy KIaeHHs
(MHIYKTUBHBIE, IeAYKTUBHBIE, 110
AQHAJIOTHH), BBISBIIATHh 3aKOHOMEPHOCTH U

- 3HAaHUEC OCHOBHBIX 3aKOHOB
XUMHNHU
- 3HaHUEC OCHOBHBIX

Tect Ha
0a30BbIE 3HAHUA
[0 XUMHUHU
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MPOTUBOPEUHS B pACCMATPUBAEMBIX
ABJICHUSAX, (OPMYITHPOBATH BHIBOIBI U
3aKJIIOYCHUS,

TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHYECKOH MPOMBIIIIICHHOCTH;
- HaXOXKJICHHE HEOOXOIUMBIX
TAaHHBIX ISl PEILICHUS
MOCTaBJICHHBIX 3a/1a4;

- YMEHHE aHATU3UPOBAThH
MOJTYYCHHYI0 HH(OpMAIHIO

KonTponbHas
pabora
IIpakTrueckue
pabotbr NeNel-5
JlaGopatopHsbie
paboter NeNel-9

1.6 IIpumensTH B IIpoliecce MO3HAHMS,
UCIIOJIb3YEMBIC B XHMHH CUMBOJIHYECKHE
(3HaKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH
MOJIeJIbHBIC TIPEICTABICHUS - XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTA, XUMHYECKasI
dbopMyIa, ypaBHEHIE XUMUIECKON PEAKITUN
- IPH PEUICHUN Y4eOHBIX MO3HABATEIBHBIX U
MPAKTUYECKUX 3a7a4, IPUMECHSTh
Ha3BaHHBIC MOJICITIHHBIC PEIICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB
U3yYaeMbIX BEIIECTB M XUMHYECKHIX
peaKuuii

- 3HAHWE OCHOBHBIX 3aKOHOB
XUMHU

- IOHSTHE O TIPUMEHIEMBIX
XUMHYECKHUX BEIIECTBAX B OBITY,
/X, MPOU3BOJICTBE U padboTe ¢
aBTOTPAHCTIOPTOM;

- HaXOXKJICHHE HEOOXOIUMBIX
TAHHBIX JUIS] PEIICHUS
MOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHATTU3UPOBATh
MOJTyYCHHY0 HH(DOpMAIHIO

Tect Ha
0a30BbIe 3HAHUS
0 XUMUU
KoHntposbHas
pabora
IIpakTrueckue
pabotber NeNel-5
JlaGopatopHsbie
paboter NeNel-9

2.1 Bnazners OCHOBaMU METOJIOB HAYYHOTO
MO3HAHUSI BEMIECTB M XUMHUUECKUX PEAKIIH;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMUMHUYECKOH MPOMBIIIIEHHOCTH;
- HaXOXJeHHE HEOOXOIUMBIX
JAHHBIX JJI51 peIIeHUs
MOCTABJICHHBIX 3a/1a4;

- YMEHUE aHaIU3UPOBATh
MIOJTYYCHHYI0 HH(OpMAITHIO

Tecr Ha
0a30BbIC 3HAHUS
0 XUMUHU
Kontponbnas
pabora
IIpakTrueckue
pabotsr NeNel-5
JlaGopatopHsbie
paboTsr NeNel-9

2.2 ®opMyaMpOBATH LIEIU U 331a41
HCCIIEAOBAaHUS, HCITOIb30BaTh
ITOCTaBJICHHBIE U CAMOCTOSITEILHO
chopMyIMpOBaHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(GhopMHUPOBaHUSI TUTIOTE3HI TIO POBEPKE
MIPaBUIIbHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
XMMHUYECKOHN TIPOMBILIUIEHHOCTH;
- HaXOXJeHHE HeOOXO0IUMBIX
JAHHBIX JUISl PEIICHUS
MIOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAIU3UPOBAThH
MOJIYYEHHYI0 HTHPOPMAIHIO

Tecr Ha
0a30Bbl€ 3HAHUS
10 XUMUHU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-5
Jlaboparopublie
pabotsr NeNel-9

2.3 Bnazers HaBbIKaMH CaMOCTOSITEIBHOTO
IUTAHUPOBAHMS U ITPOBEJICHUS YUCHUUECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh
yMeHUs HaOJI0IaTh 3a X0JI0M Tpoliecca,
CaMOCTOSITENIEHO IPOTHO3UPOBATh €TI0
pe3yibTaT, GOpMyIUPOBATH 000OIIEHUS 1
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BAaHUS, COCTABIISTh
00OCHOBaHHBIN OTUET O MPOJETaHHON
pabore;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TE€XHOJIOTMYECKHUX IPOIIECCOB B
XMMHUYECKOH TIPOMBIIIUIEHHOCTH;
- HaXOXXIE€HNE HEOOXONMBIX
JAHHBIX JUIS pEIICHUS
MTOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIy4EHHY10 HTHPOPMAIUIO

Tecr Ha
0a30Bbl€ 3HAHUS
10 XUMUHU
KoHntponbHas
pabota
[IpakTrueckue
pabotsr NeNel-5
Jlaboparopubie
paboTsr NeNel-9

2.8 [IpuobOpeTaTh OMBIT YYCHHYECKOU
HCCIIEI0BATENILCKOM U MPOEKTHOMN
JIeATeTLHOCTH, MPOSIBIIATH CIIOCOOHOCTH U

- 3HAaHUEC OCHOBHBIX 3aKOHOB
XUMHNHU
- 3HAaHUEC OCHOBHBIX

Tect Ha
0a30BbIE 3HAHUA
[0 XUMHUHU
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TOTOBHOCTL K CaMOCTOSATCIbHOMY ITOHUCKY
MCTOJOB PCHICHUSA MPAKTHYCCKUX 3a1a4,
MPUMCHCHUIO PA3JIMYHBIX MCTOIOB
IIO3HaHUA

TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHYECKOH MPOMBIIIIICHHOCTH;
- HaXOXKJICHHE HEOOXOIUMBIX
TAaHHBIX ISl PEILICHUS
MOCTaBJICHHBIX 3a/1a4;

- YMEHHE aHATU3UPOBAThH
MOJTYYCHHYI0 HH(OpMAIHIO

KonTponbHas
pabora
IIpakTrueckue
pabotbr NeNel-5
JlaGopatopHsbie
paboter NeNel-9

3.1 OpueHTUpOBaThCS B Pa3IUYHbBIX
UCTOYHUKAX UH(pOpMAIU (HAy4IHO-
NOMYJIsIpHAs JIUTepaTypa XUMHUYECKOTO
COJIepKaHUsl, CIIPABOYHBIE TTOCOOUS,
pecypcbl HTepHeTa), aHau3upoBaTh
UH(POPMALIKIO PA3TUYHBIX BUIOB U HopM
MIPEJICTaBICHUS], KPUTHUYECKH OL[CHUBATh €€
JIOCTOBEPHOCTb U HEIIPOTUBOPEUYNBOCTD;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHUYECKOH MPOMBIIIIEHHOCTH;
- HaXOXKJEHHE HEOOXOIUMBIX
JAHHBIX /715 peIIeHUs
MOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAIU3HPOBATh
MOJTYYCHHYI0 HH(OpMAIIIO

Tect Ha
0a30BbIC 3HAHUS
0 XUMUU
KoHntposbHas
pabora
IIpakTrueckue
pabotber NeNel-5
JlaGopatopHsbie
paboter NeNel-9

3.2 ®opMynHpoBaTh 3aNPOCHl U IPUMEHSTh
pa3TUYHBIE METOBI TIPH TTOMCKE B OTOOPE
nHpopmaluu, HeoOXOAMMOMN IS
BBITIOJTHEHMSI YICOHBIX 337124
ONpeeIEHHOrO THIIA;

- 3HaHHUE OCHOBHBIX 3aKOHOB
XUMUU

- HaX0XKJICHHE HEOOXOIUMBIX
JAHHBIX JUIS pEeILEHUs
IIOCTaBJICHHBIX 3a/1a4;

- YMEHHE aHAIM3UPOBATH
MOJIyYEHHY0 MH(OpMaIIIO

Tecr Ha
0a30BbIC 3HAHUS
0 XUMUU
Kontponbnas
pabora
IIpakTrueckue
pabotslr NeNel-5
JlaGopatopHsbie
pabotsr NeNel-9

3.4 TlpuoOpeTaTh OMBIT UCTIOIH30BAHUS
UH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMI U Pa3JINYHBIX TOUCKOBBIX
CHUCTEM;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHH

- HaX0XKJICHHE HEOOXOIUMBIX
JAHHBIX JUISl pEICHUs
IIOCTABJICHHBIX 3a7a4;

- YMEHHUE aHAJIU3UPOBaTh
MOJyYEHHYI0 HH(OpMAIIIO

Tecr Ha
0a30BbIe 3HAHUS
0 XUMUU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-5
JlaboparopHublie
paboTsr NeNel-9

3.5 Mcnonb30BaTh Hay4HBIH SI3bIK B
Ka4yecTBe CPe/ICTBA IpHU paboTe ¢
XUMHUYECKON MH(OpMaIuei: MpUMEHTh
MeXInpeaMeTHbIE (pusnueckue u
MaTeMaTHUYECKNE) 3HAKU U CUMBOJIBI,
dbopMyIibl, a0OpeBUaTYpbl, HOMEHKIATYPY,
UCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKHUE CPECTBA HATIISITHOCTH.

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
XMMHYECKON IPOMBIIIEHHOCTH;
- HAaXOXKIE€HNE HEOOXOIUMBIX
JAHHBIX JUISl PELICHUS
MTOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHYI0 HHPOPMAIHIO

Tecr Ha
0a30Bbl€ 3HAHUS
10 XUMUHU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-5
Jlaboparopublie
pabotsr NeNel-9

YK 1

1.1 3amaBaTe BOIPOCHI 11O CYIIECTBY
00Cy»X/1aeMoii TeMbI B X0/I€ JUasiora U/uiu
JUCKYCCHH, BBICKA3bIBAaTh UJIEH,
(bopMyIMpPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIbHO BBIIIOJIHEHUS TPEITI0KEHHON

- YMEHHUE aHAJIU3UPOBATh
MOJIy4EHHY10 HTHPOPMAIUIO

JlaGopatopHsble
paboTer NeNel-9
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3aa4y;

YK 2

2.3 BoicTynaTh ¢ mpe3eHTanuen
PE3yIbTATOB MO3HABATEILHOM
JESITEIIbHOCTH, TTOTy9IEeHHBIX
CaMOCTOATENBHO HJIM COBMECTHO CO
CBEPCTHHUKAMH TPH BBIMOJTHCHUN
XUMHUYECKOTO IKCTICPUMEHTA, MPAKTHYECKOU
paboTHI IO UCCIIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pean3alui y4eOHOTO
poekTa u GOPMyIIMPOBATH BBIBOJIBI 11O
pe3ysbTaTaM IPOBEIEHHBIX UCCIICIOBAHUN
MyTEéM COTJIACOBAHUS MO3UIUI B XOJIE
00CcyXeHUs1 1 00OMEHa MHCHHUSIMU.

- YMEHHE aHAJTM3UPOBAThH
MOJTyYSHHYI0 HH(OpMAIIIO
- YMEHHE JIeIaTh TPaMOTHbIE
BBIBO/IBI

JlabopaTtopHubie
pabotbr NeNel-9

YPA 1.

1.1 CaMOCTOSITENIBHO TIJIAHUPOBATH U
OCYLIECTBJISATh CBOIO MIO3HABATEIbHYIO
JESITEIbHOCTD, ONpEeessisl €€ 1eNU U 3aauH,
KOHTPOJIMPOBATh U [0 MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATH IMpeIiaraeMblii aIrOpuT™M
JeMCTBUH TPU BBHITIOJHEHUN YIEOHBIX U
UCCJIEIOBATENbCKUX 3a/a4, BRIOUPATh
Hauboee A3 GeKTUBHBIN CIOCO0 UX
pelieHus ¢ y4ETOM OMy4eHUsI HOBBIX
3HAHUH O BEIIECTBAX U XUMUYECKHUX

- HaXOXKJEHHE HEOOXOIUMBIX
JAHHBIX JJIs1 peIIeHUs
MOCTaBJICHHBIX 3a/1a4;

- YMEHUE aHaIU3HPOBATh
MOJTyYeHHYI0 HH(POPMAIHIO

Tecrt Ha
0a30BbIe 3HAHUS
0 XUMUU
KonTponbhas
pabora
[IpakTnueckue
paboter NeNel-5

peaKkuusix
YPA 2 - HaXO0XKJeHHE HEOOXOIUMBIX Tect Ha
2.1 OcyniecTBIATE CAMOKOHTPOJIb CBOEH JAHHBIX JUISl PELICHUS 0a30Bble 3HaHUS
NeSITEIbHOCTH Ha OCHOBE CaMOaHalIN3a U IIOCTaBJIEHHBIX 3ajay; 10 XUMUU
CaMOOLIEHKU - YMEHHUE aHaIU3HPOBATh KontposnbHas
MOJIyYEHHY10 HTHPOPMAIUIO pabota
IIpakTueckue

pabotsr NeNel-5

IIpenmeTHbIe pe3yJibTaThl:

1 chopMUPOBaHHOCTH MPEACTABIECHUI: O
XUMHYECKON COCTaBIISIFOILIECH
€CTECTBEHHOHAaYYHOU KapTUHBI MUPa, POJIUA
XHUMHHU B II0O3HAHUH SIBJICHUU mpupoarl, B
(GbOpMUPOBAHNUN MBIIUICHUS U KYJIbTYPbI
JMYHOCTH, €€ PYHKIIMOHATbHON
TPaMOTHOCTH, HEOOXOAUMOM JJIsl peIICHUS
MPAKTUYCCKUX 3aaa4 U SKOJIOTHYCCKHU
000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY
3I0pPOBbIO U IPUPOAHON cpelie

- 3HAaHHUE OCHOBHBIX
TEXHOJIOTHUYECKHUX MPOIIECCOB B
XUMHUYECKON TPOMBIIIIEHHOCTH;
- TIOHSATHE O IPUMEHIEMBIX
XMMHYECKHUX BEIIECTBAX B OBITY,
/X, IPOU3BOJICTBE U paboTe ¢
aBTOTPAHCIIOPTOM;

- BJIQJICHHE XUMUYECKOU
TEPMUHOJIOTHEH;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMHH

JlaGopatopHsble
paboTer NeNel-9

2. BIIaJICHUE CUCTEMON XUMHUYECKUX 3HaHUH, | - 3HAHWE OCHOBHBIX Tect Ha
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraromye TEXHOJIOTMYECKHUX MPOIECCOB B | 6a30BbI€ 3HAHUS
HOHATHUS (XMMHUYECKHH JIEMEHT, aToM, XMMHUYECKON IPOMBILUIEHHOCTH; | IO XUMHH
3NIEKTPOHHAs 000JI04Ka aToma, s-, P-, d- - IOHSTHE O PUMEHSEMBIX KonTponbHas
AIIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, XMMHUYECKHX BEIIECTBaxX B ObITY, | paboTa
MOJIEKYJa, BaJICHTHOCTb, c/X, IPOU3BOJICTBE U paboTe C [TpakTueckue
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AIIEKTPOOTPHULIATEIILHOCTD, CTEIICHb
OKHCJICHUS, XUMUYECKasl CBA3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM,
YTIEPOAHBIN CKeNeT, GyHKIMOHATbHASL
rpymIa, paaukai, U30Mepusi, U30MEphI,
TOMOJIOTHYECKUHN PsifI, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA- U
a30TCcoJepIKaIINe COCTUHEHUS,
OMOJIOTUYECKH aKTUBHBIC BEILIECTBA
(YrieBoibl, >KUpHI, OCIKHA), MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUS,
KPHUCTAJNTNYECKasi PEIIeTKa, TUIIBI
XUMHUYECKHUX PeaKIHii (OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE, 3K30-
SHIOTEPMHUUYECKUE, peaKIIM1 HOHHOTO
o0MeHa), pacTBOp, SJIEKTPOIUTHI,
HERJIEKTPOIIUTHIL, HIEKTPOITUTHIECKAS
JVICCOIMALINS, OKUCIIUTEITb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM
PeaKIu, XUMUIEeCKOe PaBHOBECHE), TEOPUHU
Y 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS
oprannyeckux Bemects A.M. byTtieposa,
TEOPHsl DIEKTPOIIUTUIUECKON JUCCOIUAIIIH,
nepuoanueckuil 3akoH J1.11. Menneneesa,
3aKOH COXPaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK
XUMHH, PAKTOIOTUIECKHIE CBEICHUS O
CBOIICTBaxX, COCTaBe, MOTYYCHUH U
0€30MacHOM HCI0Ib30BAaHUM BaKHEHUIIINX
HEOPraHMYECKUX U OPraHMUECKUX BEIIECTB
B OBITY M IPaKTHYECKOHN EATEITLHOCTH
4eJoBeKa

aBTOTPAHCIIOPTOM;
- coOI0IeHUE NTPaBUII TEXHUKH
0€30MaCHOCTH IIPU POBEICHUH
XMUMUYECKHX OIBITOB;

- I10JIb30BaHUE TEOPETUUECKUMHU
3HAaHUSIMH U HaBBIKAMU MPU
pabote B maboparopuu;

- IOHUMaHUE Pa3InYMsI MEXy
KJjlacCaMH COCIUHCHU;

- BJIaJICHUE XUMHUYECKON
TEPMUHOJIOTUEN;

- 3HaHUE OCHOBHBIX 3aKOHOB
XHMUHU;

- YMEHUE CUCTEMATU3UPOBATh U
BBIICIISATh HYKHBIM MaTepual.

- OIMCaHUE CBOMCTB
XMMHYECKHX BEIIECTB;

- cocTaBiieHue GopmyI U
YpPaBHEHUH pEaKIii;

- OnpezieTIeHHe KIaccoB
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB;

- YMEHHUE aHAJIU3UPOBATh
MOJIyYEHHYI0 MH(OpMaIIIO

pabotbr NeNel-5
JlabopaTtopHubie
pabotbr NeNel-9

3. chOpMUPOBAHHOCTh YMEHUH BBISIBIIATH
XapakTepHbIC MPU3HAKU U B3aUMOCBSI3h
W3YYECHHBIX TOHITHIA, TPUMEHSTH
COOTBETCTBYIOIIUE TTOHITHS TIPU OMMCAHUN
CTPOEHHUSI U CBOMCTB HEOPTAHUYECKUX U
OpPTraHWYECKUX BEUIECTB U UX MPEBPAILICHUN;
BBISIBJISITH B3aUMOCBSI3b XUMHUECKHUX 3HAHUN
C TIOHSTHUSIMU U TIPEACTABICHUSIMU JAPYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

- BJIAZICHHE XUMHUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMUH;

- 3HaHUE CBOMCTB XUMHUUYECKUX
BEIIECTB

- cocTaBiieHue Gopmyn u
YpPaBHEHUN pEaKINii;

- YMEHHE JIeNaTh IPaBUIIbHbBIE
BBIBOJIBI 110 IIPOZECIIAHHBIM

KonTponbHas
pabora
IIpaxTueckue
paboter NeNel-5
JlaGopatopHsble
paboTer NeNel-9

pabotam
4. copMHUPOBAHHOCTH YMEHHI - BJIQJICHUE XUMHYECKON KonTponbnas
HCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX | TEPMHUHOJIOTHEN; pabota
COEIMHEHUI MEXIYHapOIHOTO CO3a - 3HAHUE OCHOBHBIX 3aKOHOB [IpakTnueckue
TEOPETUYECKON U IPUKIIAJJHON XUMHUH U XUMUH; pabotsr NeNel-5
TPUBHUAJIbHBIC HA3BAHUS BAKHEHIIINX - 3HAHUE CBOMCTB XMMUYECKUX JlabopaTtopHusie

BEIIECTB (ITUIICH, alleTUJICH, TIIUIIEPHH,
denon, popmanbaeru, yKCycHast KUCIIOTa,
TJIMIIMH, YTapHBIA ra3, yriIeKUucIbli ras,
aMMHaK, raimcHasa U3BCCTh, HCralicHas

BEIIECTB

- cocTaBiieHre GopMyI1 U
YPAaBHEHUH pPEaKLUi;

- YMEHHeE JIe1aTh IPaBUJIbHbBIE

pabotsr NeNel-9
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U3BECTh, MUTHEBAS COJA U JIPYTHUX),
COCTaBJIATH (GOPMYJIbI HEOPTAaHUYECKUX U
OpraHUYECKUX BEILIECTB, YPABHEHUS
XUMHYECKHUX PEAKIHi, 00BACHATH UX
CMBICJT; IOATBEPK/IATh XapaKTepHbIC
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMU HKCIIEPUMEHTAMH U
3aMKUCsIMU YPAaBHEHUN XUMHYECKUX pEaKIUi

BBIBOJIbI ITO MPOACIIaHHBIM
pabotam

5. copMHUPOBaHHOCTH YMEHUI
yCTaHaBJIMBATh PUHAIEKHOCTb
U3yYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB K ONpPE/IEICHHBIM
KJIacCaM U IpyIlIaM COCIVUHEHUN,
XapaKTepu30BaTh X COCTAB U BayKHEHIINe
CBOWCTBA; ONPEEIATh BUIBI XUMUYECKHX
cBsi3el (KOBaJIEHTHAsl, MOHHas,
MeTaJUIMuecKasi, BOJIOPO/IHAS ), TUIIBI
KPUCTAJNINYECKUX PELIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XMMUYECKHE PEAKIIUU

- BJIAJICHUE XUMHYECKON
TEPMHUHOJIOTUEH;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMUU;

- 3HAHUE CBOWMCTB XMMHUUYECKUX
BEILIECTB

- coctaBiieHue GopmyIn u
ypaBHEHUH peaKIuii;

- YMEHHUE JIeJaTh NIPABUIbHBIC
BBIBO/IbI 110 TIPOJIETAHHBIM
pabotam

KoHntposbHas
pabora
IIpakTrueckue
pabotbr NeNel-5
JlaGopatopHsbie
pabotbr NeNel-9

6. BJIaJICHUE OCHOBHBIMH METOaMHU
HAYYHOTO IMO3HAHUS BEIICCTB U XUMHUCCKUX
SIBJICHHH (HaOJII0/IeHNe, U3MEpEHUe,
IKCIIEPUMEHT, MOJICITHPOBAHHE)

- 3HAHUE OCHOBHBIX 3aKOHOB
XMMUH;

- TOCTH)KEHUE MMOCTABJICHHBIX
3aJ1a4 MMPU BBITOJIHCHUH OIIBITOB;
- YMCHUE JIeNaTh PaBUIIbHbIC
BBIBOJIBI 110 TIPOICIIAHHBIM
pabotam

JlaGopaTtopHbie
paboTer NeNel-9

7. cGOpPMUPOBAHHOCTh YMEHUI POBOIUTH
pacyeTsl 10 XUMHUYECKUM (popMyIiaM U
YPaBHEHUSM XMMHUUYECKHUX PEaKIUii ¢
UCIOJIb30BaHUEM (PU3UYECKUX BEJTUYHUH,
XapaKTEPU3YIOIINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHS
pELIEHNI B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX
IIPUMEHEHUEM

- IOHUMaHUE Pa3Inyuns MEXIy
KJIacCaMH COEIVHECHMI;

- BJIAJICHHE XUMUYECKON
TEPMHUHOJIOTHEH;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XMMMWY;

- OIIMCAaHHE CBOWCTB
XMMHYECKHX BEILIECTB

- cocTaBiieHne GopMyI1 U
YPAaBHEHUH PEaKLUi;

- TOCTUKEHUE TTOCTABJICHHBIX
3a]1a4 [P BBIIIOJIHEHUU OIIBITOB;
- YMEHHE JIe1aTh [IPABUIIbHBIC
BBIBOJIBI 110 IIPOJECIIAHHBIM
pabotam

Tect Ha
0a30Bble 3HaHUS
110 XUMUHU
KonTponbhas
pabora
IIpaxTrueckue
pabotsl NeNel-5
JlaGopatopHsble
paboter NeNel-9

8. cpOopMUPOBAHHOCTH YMEHHIA
IJIAaHWPOBATH WU BBINIOJIHATH XUMHAYECKUHU
HKCIIEPUMEHT (TIPEeBpAIICHUS OPTaHUYECKUX
BCIICCTB IMIPHU HAarp€BaHWu, MOJTYYCHHUC
STHUJIEHA U U3yUYEHHUE €TO CBOICTB,
KauC€CTBCHHBIC PCAKIIMU HA aJIbACTUBI,
Kpaxmall, YKCYCHYIO KUCIIOTY; JeHATypalus
OCJIKOB TIPY HArPEBaHUH, IIBETHBIC PEAKITUN
0eNKOB; MPOBOJIUTH PEAKIIUHU HOHHOTO
oOMeHa, OnpeIeNIATh CPey BOIHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIIUU HA
cynbdart-, KapOOHAT- M XJIOPUI-aHHOHBI, HA

- IOHUMaHUE Pa3INuns MEXITY
KJlacCaMH COCIUHCHH;

- BJIAZICHHE XUMUYECKON
TEPMUHOJIOTHEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHH;

- OIIMCaHME CBOMCTB
XUMHYECKHX BEIIECTB

- cocTaBiieHne GopMyI U
YpPaBHEHUU peaKIuii;

- TOCTUYKEHUE MOCTaBIEHHBIX
3aJ1a4 NPH BBIIOJIHEHUH OIIBITOB;

JlaGopatopHsble
paboTer NeNel-9
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KaTHOH aMMOHHSI; peIaTh
JKCIIEPUMEHTANIbHBIE 3a/1a4H 110 TeMaM
"Meramnbl" u "Hemeranns") B
COOTBETCTBUU C NMPABUIAMH TEXHUKHU
0€30I1aCHOCTH ITPU OOPAIICHUU C
BElIeCTBAMHU U J1a00paTOPHBIM
000pyI0BaHUEM; MIPE/ICTABIIATH PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopme
3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaxuii 1 GopMyIUPOBATH BBIBOJBI HA
OCHOBE 9THX PE3yJIbTaTOB

- YMEHUE JIeaTh MpaBUIIbHbIC
BBIBO/IBI IO TIPOJICTTAHHBIM
paboTtam.

9. chopMHUPOBAHHOCTH YMECHHSI
aHAJTM3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO,
MOJTy4aeMYy0 M3 Pa3HbIX HCTOYHHKOB
(cpencTB MaccoBoi HH(pOPMAINH, CETh
WNHuTepHeT u apyrue)

- BJIAZICHUE XUMHUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMMUH;

- YMEHHE JIe1aTh [IPaBUIIbHbBIE
BBIBOJIBI 110 IIPOJIEIIAHHBIM
paboTam

KonTponbhas
pabota
[IpakTnueckue
paboTer NeNel-5

10. chopMUpOBaHHOCTH YMEHUN COOJIIOIATH
MIpaBHJIa IKOJIOTUYECKH 11eTIeCO00Pa3HOTrO
MOBEJICHUS B OBITY U TPYAOBOM
JIeATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO
3710pPOBbSI U OKPYKAIOILIEH TPUPOIHON
Cpelbl; YUUTHIBATH ONACHOCTh BO3JIEHCTBUS
HAa JKHMBbIE OPTaHU3MBbl OIIPEIETICHHBIX
BEILECTB, IOHUMAasi CMBICJI ITOKa3aTeNs
IIPEAEIBHON JOIYCTUMOM KOHLICHTPALUH.

- IIOHATHUC O IPUMCHACMBIX
XMUMHUYECKHX BEIECTBAX B OBITY,
C/X, IPOU3BOJICTBE B paboTe ¢
aBTOTPAHCIIOPTOM;

- JOCTHXKXCHHUEC ITOCTAaBJICHHBIX
3ajJ1a4 1P BBITOJHEHHUH OIBITOB;
- IOHUMaHKUE OMACHOCTH
BO3/ICHCTBUS HA KHUBBIE
OpraHru3Mbl BpCAHBIX BEIICCTB

JlaGopatopHsbie
pabotsr NeNel-9
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IIpuaoxenne 1
Kk Padoueil mporpamme

OLHEHOYHBIE MATEPUAJIBI

Jucuumnnuxa: OBb/J1 0.4 Xumus
Cneunanbaocts: 09.02.07 UudopmanimoHHble CUCTEMBI U

IIporpaMMHpPOBAHUC

®dopma o0yueHHS OuHas
Ha 0a3e 0OCHOBHOTO 001Iero 00pa3oBaHus
I'pynma JAN-51
Kypc 1
Cemectp 1,2
dopMa IpoOMEXYTOUHOU CemMecTpOBbIi KOHTPOJIb
aTTeCTalluu JudhepeHIMPOBaHHBIN 3a9ET
2025 .
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Pazpabotano:

[MpenogaBarenem CII6 I'BITIOY «ATT» Bopkunoit A.C.

Pacemorpeno u onodpeHo

Ha 3ace/IaHuH IMKII0BoM Komuccun Ne 1 «Oobrmeo0pazoBaresbHble muctmumnsy CI16 I'BITOY

«ATT»
ITportokon Ne 8 ot 12 mapra 2025 .

Ipencenarens LIK Ceménona 11.B.

IIpoBepeHo:
Metoauct ITaBnosa H.A.

3aB. MeToanuecKkuM KaOuHeroM MenpHikosa E.B.

PexomenoBano u o00peHoO:
Ha 3acemannu meroaunueckoro coseta CII0 I'BITOY «ATT»
[Tpotokoin Ne 4 ot 26 mapta 2025 1.

IIpencenarens Metonnueckoro copeta Bumnesckas M.B.,
3aM. AUpeKTopa 1o YP

CornacoBaHo
¢ paboromarenem
Akt Ne 2 ot 16 anpenst 2025 T.

IIpunsito
Ha 3acemanuu nenarorunueckoro cosera CIIo 'BIIOY «ATT»
[Tporokoin Ne 5 ot 16 ampenst 2025 r.

YT1BEpKACHO
npukaszom aupekropa CIIb I'BITOY «ATT»
Ne 822/178a ot 16 anpens 2025 .
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1 IlacnopT OLIEHOYHBIX MATEPHAJIOB
1.1 O01ue MoJI0KeHUA

OneHouHble  MaTepHalbl

MpEeJHAa3HAYEHbl A

obyuarontumucs nmporpammsl 1o nuctuumuinae OB/ 0.5 Xumus.
OueHouHbIe MaTepUaNbl BKIIOYAIOT KOHTPOJIbHBIE MAaTEPHAJIbI IJIsl IPOBEACHUS
- MPOMEXYTOYHOM arTecTannu B 1 ceMecTpe B (hopMe CEMECTPOBOTO KOHTPOJIS,
- MPOMEXYTOYHOM aTTeCTAalMK BO 2 ceMecTpe B popme nuddpepeHIIMPOBAHHOTO 3a4€Ta.

1 cemectp:

CeMecTpOBbIil KOHTPOJIb IPOBOAMTCS OAHOBPEMEHHO U1 BCEH TIpynnbl B BHUAEC

BBIBCACHUA cpenHeﬁ OLICHKHU 3a 3aIlJITaHUPOBAHHBLIC nporpaMMoﬁ pa6OTBI.

2 ceMmecTp:

JuddepeHunpoBaHHbI 3a4eT MPOBOAUTCS OAHOBPEMEHHO JJIsl BCEW TPYIIBI B BUE

BBIBCACHU A cpenHeﬁ OLICHKHU 3a 3aIlJITaHUPOBAHHBLIC nporpaMMoﬁ pa6OTBI.

1.2 Pe3yJ’IbTaTbI OCBOCHHUA ITPOrpaMMbl, MOAJICKAINMNE OLICHKE

OLEHKU pe3yJbTaTOB

HpOMe)KyTO‘lHaﬂ arrecranud B 1 ceMecTpe: CeMCCTPOBblﬁ KOHTPOJIb.

®opmbl U
Pe3yabTarsl ocBOCHUSA IToka3aTeu oeHKH MeETOABI
OLIEeHKH
JINYHOCTHBIE pe3yJIbTAThI:
1.2 Oco3HaHust 00yYarOIUMHICS CBOMX - 10JIb30BaHKEe TeopeTudyeckumu | TecT Ha
KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, 3HAHUSMM U HaBbIKaMU; 0a30Bble 3HaHUS
YBa)KEHUS K 3aKOHY U IPAaBONOPAIKY - YMEHHUE aHAJIU3UPOBATh 10 XUMUU
MOJIYYEHHYI0 MH(OpMaIio

1.3 TlpeacraBienus 0 COIMAIBHBIX HOPMaxX | - yMeHHUe paboTaTh B KOMaH/Ie Jlaboparopubie

U IpaBUJIaX MEKIIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBC

- YMEHHE aHAIU3UPOBATH
IIOJTYYEHHBIE PE3YJIbTaThI

pabotsr NeNel-3

1.5 '0OTOBHOCTH K COBMECTHOM TBOPUYECKOU
JeSATeTLHOCTH TIPU CO3/IaHUU YIEOHBIX
MIPOEKTOB, PEIICHUH YIEOHBIX U
MO3HABATEJIbHBIX 3a/1a4, BHIIOJIHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB

- yMeHue paboTaTh B KOMaH/Ie
- YMEHHE aHAIM3UPOBATH
IIOJIyYEHHBIE PE3YIIbTaThI

JlaGopatopHsble
paboTer NeNel-3

1.6 CnocoOHOCTH MOHUMATh U IPUHUMATD
MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI
JPYTUX TIPH aHATTN3€ Pa3IMYHBIX BUIOB
yueOHO eI TeTbHOCTH

- yMeHHe paboTaTh B KOMaH/e
- YMEHHUE aHAIU3UPOBAThH
MIOJIy4E€HHBIE PE3YJIbTAThI

JlaboparopHublie
pabotsr NeNel-3

2.1 MeTh IEHHOCTHOE OTHOIIEHHUE K

- 3HAaHUEC OCHOBHBIX

roCy1apCTBEHHBIM CUMBOJIAM, JOCTUKEHHUM POCCUMCKUX IIpaxTrueckas
HUCTOPUYECKOMY U NMPUPOJAHOMY HACJIENIMI0, | YUEHBIX B 0071aCTH XUMHH pabota Nel
naMsATHUKaM, TpaJulusaM HapoaoB Poccun, | - mpexacraBiieHue 06 UCTOpUU

JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, | XMMHUYECKON HAyKH

CIIOpPTE, TEXHOJOTHUSX U TPYAE

2.2 I|eHHOCTHOTO OTHOLIEHUS K - 3HAHUE OCHOBHBIX [IpakTrueckue

HMCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUHU

JOCTUKEHHUM POCCUICKUX
YYEHBIX B 00J1aCTH XUMUHU

- IpeJICTaBlIeHHE 00 UCTOPUHU
XUMHUYECKON HAyKH

pabotsr NeNel-3
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2.3 NHTepeca 1 mO3HABATEIBHBIX MOTHBOB B | - 3HAHUE OCHOBHBIX [IpakTuueckas
MOJTYYECHUH U TTOCIEAYIONIEM aHAIN3E JIOCTUKEHHUI POCCHUICKHUX pabota No2
WH(OPMAIIUU O MEePEIOBBIX JOCTIKECHUIX YYEHBIX B 001aCTU XUMHH
COBPEMEHHOM OTEUECTBEHHOW XUMUH - IpeJIcTaBlIeHne 00 UCTOPUHU
XUMUYECKON HAYKH
3.2 HpaBCTBEHHOT'O CO3HAHMS, STHYECKOTO - KOPPEKTHOE MOBEJICHNE Ha [TpakTuueckue
[IOBEICHUSA 3aHATHAX paboTer NeNel-3
JlabopaTtopHubie
pabotbr NeNel-3
3.3 CrnocoOHOCTH OIIEHUBATh CUTYAllUH, - cOOIIOIeHNE TEXHUKU [IpakTnueckue
CBSI3aHHBIC C XUMUYCCKUMHU SBJICHHUSAMM, U 0e30IMacHOCTH paboter NeNel-3
MIPUHUMATh OCO3HAHHBIC PEIICHUS, JlabopaTtopHubie

OpPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMEBI 1 HECHHOCTHU

paboTer NeNel-3

3.4 '0TOBHOCTH OLIEHMBAThL CBOE IOBEACHHUE
Y TIOCTYTIKH CBOMX TOBAPUIICH C IMO3HUITHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HaHHE MOCIEACTBUIA ATUX MOCTYIKOB

- coOJII0ICHNE TEXHUKU
0e30macHOCTH

- HEYKOCHHUTEILHOE
COOII0AEHNE TEXHOIOTUN
IIPOBEICHUS J1a0OPATOPHBIX

JlaGopatopHsbie
pabotbr NeNel-3

pabor
5.1 Ilonnmanus IEHHOCTEHN 3/I0POBOTO U - COOIOICHNE TEXHUKU JlaboparopHbie
Oe3omacHOro 00pasa K13HH, 0€30MacHOCTH pabotsr NeNel-3
HEO0OXOIUMOCTH OTBETCTBEHHOTO - HEYKOCHHUTEIILHOE

OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY
U TICUXHYECKOMY 3JI0POBBIO, COOTIOICHUS
mpaBujI 6€30MacHOr0 OOpaIeHHS C
BEIIICCTBAMH B OBITY, ITOBCEHEBHOM KU3HU
U B TPYJOBOH JIESITEIBHOCTH

CO0JIFO/ICHHE TEXHOJIOTHH
IIpOBEIEHUS J1a00PaTOPHBIX
pabort

5.2 TloHuMaHus IEHHOCTH MPaBUI
VHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYyalUsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOAEH

- COOIIOICHNE TEXHUKHU
0e30macHOCTH

- HEYKOCHHUTEIILHOE
COOJIIOICHHE TEXHOJIOTHU
MIPOBEJICHUS J1aOOPAaTOPHBIX

JlaGopatopHsbie
pabotsr NeNel-3

pabot
5.3 Oco3HaHus MOCIEACTBUM U HENPUSITUS - COOJTI0/IEHNE TEXHUKU Jlaboparopublie
BPEIHBIX MPUBBIYEK (YIIOTpeOIeHus 0€30MacHOCTH pabotsr NeNel-3

QJIKOT0JIsl, HAPKOTUKOB, KYpEHUs)

6.1 KoMMyHUKaTHBHOI KOMIETEHTHOCTH B
y4eOHO-UCCIIeI0BATENbCKOM 1eITENbHOCTH,
0OLIECTBEHHO M0JIE3HOH, TBOPUECKOH U
JPYTUX BUAAX AESITEIbHOCTH

- TI0JIb30BaHKUE TEOPETUUECKUMHU
3HAHUSMM U HaBBIKaMU;

- YMEHHUE aHAJIU3UPOBaTh
MIOJTYYEHHYI0 MH(OpMaIIio

JlaboparopHublie
pabotsr NeNel-3

6.2 YCcTaHOBKHM Ha aKTUBHOE YYacTHE B
peLIeHUH MPAKTUYECKUX 3a/1a4 COLUAIbHOM
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJlacca,
IIKOJIBI)

- yMeHHe paboTaTh B KOMaH/Ie

- [I0JIb30BaHHE TEOPETUUECKUMHU
3HaHUSIMH U HaBBIKAMU TIPU
pabote B 1abopaTopuu

Jlaboparopublie
pabotsr NeNel-3

6.3 UnTepeca kK MpakTHYECKOMY U3YYECHUIO
npodeccuii pa3IMuHOro poaa, B TOM YHUCIIe
Ha OCHOBE MIPUMEHEHUS TIPEIMETHBIX
3HAHUU 110 XUMUH

- 3HaHUEC OCHOBHBIX
TCXHOJIOTUYCCKUX MTPOLICCCOB,
HCIIOJIB3YEMBIX B PA3JIMYHBIX
o0JacTsax MPOMBIINIJICHHOCTH

[IpakTrueckue
pabotsr NeNel-3
Jlaboparopubie
pabotsr NeNel-3

6.4 YBaxeHus K Tpyay, JIOASIM TpyJa U - IOHATHE O BAXKHOCTU Xumuu U | [Ipaktnueckue
pe3yJibTaTaM TPYI0BOU IESITEIbHOCTH; MPUMEHSIEMBIX XUMHAYECKUX paboTer NeNel-3
TOTOBHOCTU K OCO3HAHHOMY BBIOODY BelIeCcTBax B OBITY, C/X, JlaboparopHbie
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WH/IMBUYaJIbHOM TPACKTOPUH 00pa30BaHus,
Oynymieit mpodeccun u peanu3alnuu
COOCTBEHHBIX KU3HCHHBIX TUIAHOB C y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHUMHHU, HTHTEPECOB U OTPEOHOCTEH
oluiecTBa

MIPOU3BOJICTBE U paboTe ¢
aBTOTPAHCIIOPTOM;

pabotbr NeNel-3

7.1 DKOJIOTHYECKH 11eIECO00Pa3HOTO
OTHOILEHUS K IPUPOJIE, KAK HCTOYHUKY
CyIIECTBOBaHUS KU3HU Ha 3emiie,
IOHUMaHMs I1100aIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM, BIUSHUS
9KOHOMHYECKUX ITPOLECCOB HA COCTOSHUE
MIPUPOAHON U COLIMATIBHOM CPEBI

- OepeKHOE U aKKypaTHOE
OTHOIIICHHE K XUMHUYECKHM
BCIICCTBaAM, IPUMCHACMBIM B
XO0J1€ BBITIOJTHECHHSI
1a00paTOpHBIX padoT

JlaGopatopHsbie
pabotbr NeNel-3

7.2 Oco3Ha"usa HeOOXOIUMOCTH
HCIIOJIb30BAaHUS JOCTHKEHUH XUMHUHU JJIST
PEIICHUS BOIIPOCOB PAIlMOHAIBHOTO
MPUPOIOTIOTB30BAHMS

- OepekHOE U aKKypaTHOE
OTHONICHHUE K XUMHYECKUM
BEIIECTBAM, IPUMEHSIEMBIM B
XOJI€ BBITTOJTHCHHUS
J1a00paTOPHBIX paboT

JlaGopaTtopHubie
paboter NeNel-3

7.3 AKTUBHOTO HEMPUSTHS ICUCTBUH,
IPUHOCALIMX BPEX OKpYyXKarolen
IIPUPOJHOM Cpelie, YMEHMS IIPOrHO3UPOBATh
HeOJIaronpusTHbIE YKOJIOTUYECKUE
IIOCJIEJICTBHSI IPEITPUHUMAEMBIX J1E€HCTBUN
Y IIPEJOTBPAIIATh UX

- OepeXHOE U aKKypaTHOE
OTHOIIICHHE K XUMUYECCKUM
BCIICCTBAM, IIPUMCHACMBIM B
XOJIC BBIMIOJIHEHUS
71a00paTOPHBIX padoT

JlaGopatopHsbie
pabotsr NeNel-3

7.4 Hanuuust pa3BUTOTO SKOJIOTHYECKOTO
MBIIUIEHHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITa ACATCIBHOCTHU 9KOJIOTHUECKOH
HaIlpaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBATHCA UMU B HO3HaBaT€JII)HOI71,
KOMMYHUKATUBHOM M COLIMAJIBHOM
IMPAKTHUKE, CIIOCOOHOCTH U YMCHUA aKTUBHO
MPOTUBOCTOSATH UACOJOTHH XeModoOouu

- OCO3HAaHHOE OTHOIICHHE K
MpoIeCcCy U PE3yJIbTaTy
BBITIOJTHEHUS JTA0OPATOPHBIX
pabor;

- IPOSIBJICHNE MHTEPEca K XUMUHN
KaK HayKu

IIpakTrueckue
pabotsr NeNel-3
JlaGopatopHsbie
pabotsr NeNel-3

8.1 ChopmupoBaHHOE MHUPOBO33PEHHUS, - OCO3HAaHHOE OTHOIIIEHUE K [TpakTuueckue
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | ITPOLIECCY U PE3YJIBTATY pabotbr NeNel-3
pPa3BUTHS HAYKU U OOIIIECTBEHHOM BBITIOJTHEHUS JTA0OPATOPHBIX JlaGopartopHubie
IIPAKTHKH; pa0or; paboTtbr NeNel-3
NOHMMAaHHUA crienu(UKA XUMHUH KaK HayKH, | - IPOsIBJIEHUE nuHTepeca K xumuu | KontponpHas
0CO3HaHMsI €€ posu B POPMUPOBAHUU KaK HayKH pabota
PaLMOHATILHOTO HAYYHOT'O MBILIUIECHUS,

CO3JIaHUH LIEJIOCTHOTO MPECTABICHUS 00

OKpYXaroIleM MUpPE KaK O €IUHCTBE

IIPUPOJIBI U YEJIOBEKA, B IO3HAHUU

MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEeLICHUN

npo0eM CoXpaHeHHs! IPHUPOTHOTO

paBHOBECHSI

8.2 YOex1EHHOCTH B 0COO0I 3HAUUMOCTH - IposiBJIEHNE UHTepeca K xuMmun | [Ipaktudeckue
XUMUH JUIs1 COBPEMEHHOW LINBUJIM3ALUU: B KaK HayKH pabotbr NeNel-3
€€ ryMaHMCTUYECKOM HAIIPaBICHHOCTH U - IOJIb30BaHKE TeopeTndeckuMu | JlabopaTopHbie

BaKHOU POJIM B CO3J]aHUU HOBOU 0a3bl
MaTepuaibHOU KyIbTYpPbI, pEIICHUN
NIOOATBHBIX TTPOOJIEM YCTOHYHBOTO
pa3BUTHS YEIIOBEYECTBA - CHIPHEBOH,
SHEPreTUYECKOM, MUIIEBON U

3HAHHUSMH U HABBIKAMU TIPH
pabote B maboparopuu

paboTsr NeNel-3
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AKOJIOTHYECKOH 0€30MacHOCTH, B Pa3BUTHH
MEIMIIMHBI, 00CCIICUCHUH YCIIOBUN
YCHGI_HHOFO pr;[a " 3KOJJOI'MYCCKHU
KOM(DOPTHOM KU3HU KAXKIOTO YICHA
o011ecTBa

8.3 EcTecTBEeHHO-HAyYHOUI TPAMOTHOCTH:
NOHMMAHHUS CYIIHOCTH METOJI0B IIO3HAHMUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh I10y4acMble
3HAHUS U1 aHAIM3a U 00bSICHEHUS SIBJICHUM
OKpYaroIlero Mupa v poucXoJsAIIuX B
HEM U3MEHEHUH, YMEHHUS J1eaTh
000CHOBAHHBIE 3aKJIFOYEHHS HA OCHOBE
HAY4YHBIX ()aKTOB M UMEIOIIUXCSI TAHHBIX C
LIEJIbIO TIOJIYYEHUS IOCTOBEPHBIX BBIBOJIOB,
CIIOCOOHOCTH CAMOCTOSATEIHHO
MCII0JIb30BaTh XUMUUYECKUE 3HAHUS IS
pelieHus mpodiieM B peaibHbIX )KU3HEHHBIX
CUTYalUsAX, UHTE€peCca K MO3HAHUIO U
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;
TOTOBHOCTHU U CITOCOOHOCTH K
HENPEepPHIBHOMY 00pa30BaHUIO U
camM000pa30BaHMIO, K AKTUBHOMY
MOJTy4YEHHUIO HOBBIX 3HAHUH MO XUMUHU B
COOTBETCTBUH C KU3HCHHBIMH
NOTPEOHOCTSIMU, HHTEPECA K OCOOEHHOCTAM
TpyZAa B pa3IUIHBIX cepax
npodecCuOHANbHOM AeSITEIbHOCTH.

- BJIAZICHUE XUMHUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMMUY;

- YMEHHUE aHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U BBIIEIATH
HY’KHBII MaTepHall.

- YMEHHE JIeN1aTh [IPaBUIIbHbBIE
BBIBOJIBI 110 IIPOZCIIAHHBIM
paboTam.

[IpakTnueckue
paboTer NeNel-3

MeTal’lpe}lMeTHbIe pe3yJibTarTbl:

YVYIIA

1.1 CamocrosiTennbHO GOPMYIUPOBATH U
aKTyaJIu3UpoBaTh NpoOIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHHE OCHOBHBIX
TEXHOJIOTMYECKUX TPOLIECCOB B
XUMHYECKON TPOMBILUIEHHOCTH;
- yMeHue GopMyIupoBaTh U
HaXOJUTh JIaHHBIE Ul PEIleHUs
IIOCTABJICHHBIX 3a7a4;

- YMEHHUE aHAJIU3UPOBaTh
MIOJTYYEHHYI0 MH(OpMaIIio

Tect Ha
0a30Bble 3HAHUS
10 XUMUHU
KonTponbHas
pabora
IIpaxTueckue
paboter NeNel-3
JlaGopatopHsble
paboter NeNel-3

1.2 Vicnonb30BaTh Npu OCBOEHUU 3HAHUI
MPUEMBI JIOTUYECKOT'O MBILUICHUS -
BBIICIIATH XapaKTE€pHbIEC PU3HAKH ITOHATUN
Y yCTaHABJIMBATh UX B3aUMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOLINE TOHATHUS
JUIs OOBSICHEHUS OT/AEBHBIX (PAaKTOB U
SIBIICHHUIA,

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUHU

- HAaXOXKIE€HNE HEOOXOIUMBIX
JAHHBIX JUISl PEIICHUS
MOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIy4EHHY10 HTHPOPMAIUIO

Tect Ha
0a30Bble 3HAHUS
110 XUMUHU
KonTponbHas
pabora
IIpaxTrueckue
paboter NeNel-3
JlaGopatopHsble
paboter NeNel-3

1.3 Ompenensartp nenu AesITeNbHOCTH,
3a/1aBasi mapaMeTpbl U KPUTEPUH UX
JIOCTH)KCHHS, COOTHOCHUTH PE3YJIbTaThI

- 3HAaHHE OCHOBHBIX 3aKOHOB
XAMUHU
- HaXOXKIE€HNE HEOOXONMBIX

Tect Ha
0a30BbIE 3HAHUA
[0 XUMHUHU
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JACATCIIbHOCTH C IIOCTAaBJICHHBIMU L CIIAMMU,

JAHHBIX JJIS1 peLeHUs
ITOCTAaBJIECHHBIX 3a/1a4;

- YMEHHUE aHATU3UPOBATh
MOJIy4eHHY10 HHPOPMAIUIO

KonTponbHas
pabora
IIpakTrueckue
pabotbr NeNel-3
JlaGopatopHsbie
pabotbr NeNel-3

1.4 Be16upath OCHOBaHUS U KPUTEPUHU IS
KJIACCHU(PUKAIIMU BEIIECTB U XUMHUECKUX
peaxiuii, yCTaHaBJIUBATh IPUUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK]Iy U3y4aeMbIMU
SBJICHUSIMU;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHUYECKOH MPOMBIIIIEHHOCTH;
- HaXOXKJEHHE HEOOXOIUMBIX
JAHHBIX /715 peIIeHUs
MOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAIU3HPOBATh
MOJTYYCHHYI0 HH(OpMAIHIO

Tect Ha
0a30BbIC 3HAHUS
0 XUMUU
KoHntposbHas
pabora
IIpakTrueckue
pabotbr NeNel-3
JlaGopatopHsbie
pabotbr NeNel-3

1.5 CtpouTs 0ruuecKue paccyxaeHus
(MHIYKTUBHBIC, IETyKTUBHEIE, 110
AQHAJIOTHUH ), BBIABIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
ABIICHUSAX, (OPMYIHPOBATH BHIBOBI U
3aKJIIOYCHUS,

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHUYECKOH MPOMBIIIIEHHOCTH;
- HaXOXJeHHE HEOOXOIUMBIX
JAHHBIX /7151 peIIeHUs
MOCTABJICHHBIX 3a/1a4;

- YMEHUE aHaIU3HPOBATh
MOJTYYCHHYI0 HH(OpMAITHIO

Tecr Ha
0a30BbIC 3HAHUS
0 XUMUU
Kontponbnas
pabora
IIpakTrueckue
pabotsr NeNel-3
JlaGopatopHsbie
pabotsr NeNel-3

1.6 [IpumeHsaTH B IpoIiecce Mo3HaHus,
UCIIOJIb3YEMbBIC B XMHH CUMBOJIHYECKHE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30OBHIBATH
MOJICTTbHBIC TIPEICTABICHUS - XUMHYCSCKUN
3HaK (CUMBOJ) JIEMEHTa, XUMUYeCKas
dbopMyIia, ypaBHEHHUE XUMUICCKON PEAKITUN
- TIpU peIIeHUH y4eOHBIX MTO3HABATEIbHBIX U
MPAKTUYECKUX 3a71a4, TIPUMEHSTh
HA3BaHHBIE MOJICNIbHBIE MPEICTABICHHUS [
BBISIBJICHHSI XapaKTCPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKIuit

- 3HaHKE OCHOBHBIX 3aKOHOB
XUMHUHN

- IOHATHE O MPUMEHSIEMBIX
XUMHUYCCKHUX BCUICCTBAX B 6I)ITy,
/X, TPOU3BOJICTBE U paboTe C
aBTOTPAHCIIOPTOM;

- HaXOXK/JICHHE HEOOXOIUMBIX
JAaHHBIX JJI pCUICHUA
MOCTABJICHHBIX 3a/1a4;

- YMEHUE aHAIU3UPOBATH
MOJTyYCHHY0 HH(DOpMAITHIO

Tecr Ha
0a30BbIe 3HAHUS
0 XUMUU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-3
JlaboparopHublie
pabotsr NeNel-3

2.1 BJ'Ia,[[CTB OCHOBaMH MCTOAOB HAYYHOT'O
INO3HAaHUA BEIICCTB U XUMHNYCCKUX pCaKIII/II\/JI;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TE€XHOJIOTMYECKHUX IPOIIECCOB B
XMMHUYECKOH TIPOMBIIIUIEHHOCTH;
- HaXOXXIE€HNE HEOOXONMBIX
JAHHBIX JUIS pEIICHUS
MTOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHYI0 HHPOPMAIHIO

Tecr Ha
0a30Bbl€ 3HAHUS
10 XUMUHU
KoHntponbHas
pabota
[IpakTrueckue
pabotsr NeNel-3
Jlaboparopubie
pabotsr NeNel-3

2.2 ®opMyAMpOBATH LIETU U 33]1a41 - 3HAHUE OCHOBHBIX 3aKOHOB Tecr Ha
HCCIIETOBAHMS, UCTIOJIB30BaTh XUMHH 0a30BbIC 3HAHUS
IOCTaBJICHHBIE U CAMOCTOSTEIILHO - 3HAHUE OCHOBHBIX 10 XUMHUHU
chopmMyIMpOBaHHBIE BOPOCKHI B KAYECTBE TEXHOJOTHMYECKHUX MponeccoB B | KoHTponabHast
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WHCTPYMEHTAa MO3HAHUSI U OCHOBBI IS
(dbopMUPOBaHUS TUIOTE3bI 110 POBEPKE
MIPABUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

XUMHUYECKON TPOMBIIIIEHHOCTH;
- HaxXOXJeHHe HeOOXO0IUMBIX
JAHHBIX JJIS1 pelIeHUs
MIOCTABJICHHBIX 3a7a4;

- YMEHHE aHATU3UPOBATH
MOJIYYEHHY10 HHGOPMAIHIO

pabota
[IpakTnueckue
pabotbr NeNel-3
JlabopaTopHubie
paboter NeNel-3

2.3 BrajgeTs HaBBIKAMH CAaMOCTOSITEILHOTO
IUTAHUPOBAHUS U MTPOBEJICHUS YUCHUUECKHUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHs HaOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €T0
pe3yibTaT, GOpMyIMpPOBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BAHUS, COCTABIISTh
000CHOBAHHBII OTYET O MPOJIEIAHHON
pabore;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMUU

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB B
XMMHUYECKON IIPOMBILUIEHHOCTH;
- HaXOXKJeHHE HeOOXO0IUMBIX
JAHHBIX JUISl pEIICHUS
IIOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIy4eHHY10 HHPOPMAIHIO

Tecrt Ha
0a30BbIe 3HAHUS
0 XUMUU
KonTponbshas
pabora
[IpakTnueckue
paboter NeNel-3
JlabopaTtopHubie
paboter NeNel-3

2.8 IlpuobpeTaTh ONBIT yYeHUIECKON
HCCJIEI0BATENIBCKON U IIPOEKTHON
JESTEIIbHOCTH, MPOSBIIATH CIOCOOHOCTH U
TFOTOBHOCTb K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB PEICHUs] MPAKTUYECKUX 3a/1ad,
IPUMEHEHHUIO Pa3IMYHbIX METOI0B
MO3HAHUS

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMUMHUYECKON MPOMBIIITIEHHOCTH;
- HaXOXJeHHE HEOOXOIUMBIX
JAHHBIX /7151 peIIeHUs
MOCTABJICHHBIX 3a/1a4;

- YMEHUE aHaIU3HPOBATh
MOJTYYCHHYI0 HH(OpMAIHIO

Tecr Ha
0a30BbIC 3HAHUS
0 XUMUU
Kontponbnas
pabora
IIpakTrueckue
pabotsr NeNel-3
JlaGopatopHsbie
pabotsr NeNel-3

3.1 OpueHTupOBaTHCS B PA3IUYHBIX
UCTOYHUKAX UHPOpMaIU (Hay4yHO-
MOMYJIsIpHAs JTUTepaTypa XUMHUYECKOTO
COJIepXKaHus, CIIpaBOYHbBIE TTOCOOUS,
pecypcsl IHTepHETa), aHAIM3UPOBATh
MH(OPMALIMIO Pa3INYHBIX BUAOB U (HopM
Npe/CTaBICHNs, KpUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHHU

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
XMMHUYECKOH TIPOMBILIUIEHHOCTH;
- HaXOXKIE€HNE HEOOXOIUMBIX
JAHHBIX JUISl PELICHUS
MIOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAIU3UPOBAThH
MOJIYYEHHYI0 HTHPOPMAIHIO

Tecr Ha
0a30BbIe 3HAHUS
0 XUMUU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-3
JlaboparopHublie
pabotsr NeNel-3

3.2 ®opmynHupoBaTh 3aPOCHl U IPUMEHSTH
pa3TUYHBIE METOBI TIPH TTOWCKE B OTOOPE
uH(pOopMaIuu, HEOOXOAUMOM IS
BBITIOJTHCHMS YICOHBIX 33124
ONPEAECIEHHOTO THIIA;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHH

- HaXO0XKJICHHE HEOOXOIUMBIX
JAHHBIX JUISl pEICHUS
IIOCTABJICHHBIX 3a7a4;

- YMEHHUE aHAJIU3UPOBaTh
MOJyYEHHYI0 MH(OpMaIIIo

Tecr Ha
0a30Bbl€ 3HAHUS
10 XUMUHU
KoHntponbHas
pabota
[IpakTnueckue
pabotsr NeNel-3
Jlaboparopublie
pabotsr NeNel-3

3.4 TlpuobpeTaTh ONBIT UCTIOTH30BAHUS - 3HaHHE OCHOBHBIX 3aKOHOB Tect Ha
WH()OPMAITMOHHO-KOMMYHHKATHBHBIX XHUMHH 0a30BEIC 3HAHUA
TEXHOJIOTHH U Pa3JIUYHBIX IIOUCKOBBIX - HAXOXKJICHUE HEOOXOIUMBIX 10 XUMHUU
CHCTEM, JTAHHBIX ISl PEIICHUS KonTponbnas
MOCTaBJICHHBIX 33/1a4; pabota
- YMEHUE aHAJIM3UPOBATH [TpakTHyeckue

52




MOJTyYCHHYI0 HH(OpMAITHIO

pabotbr NeNel-3
JlabopaTtopHubie
pabotbr NeNel-3

3.5 Ucnonb30BaTh Hay4HBIH SI3bIK B
KauyecTBe CPEeACTBa P padboTe C
XUMHUYECKON MH(POpMAITUE: TPUMEHSTh
MEXIpeaMETHbIC ((PU3nIeCKre 1
MaTeMaTHYECKUe) 3HAKH U CHMBOJIBI,
dbopmyIiel, a0OpeBUATYpPBI, HOMEHKJIATYPY,
UCIIOJIb30BaTh M MPE0OPa30BHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMUU

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
XMMHUYECKON IPOMBILUIEHHOCTH;
- HaXOXKJeHHE HeOOXO0IUMBIX
JAHHBIX JUIS1 pELICHUS
IIOCTAaBJICHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAIHIO

Tecrt Ha
0a30BbIe 3HAHUS
0 XUMUU
KonTponbhas
pabota
[IpakTnueckue
paboter NeNel-3
JlabopaTtopHubie
paboter NeNel-3

YK 1

1.1 3agaBath BOIIPOCHI MO CYILECTBY
00CyX1aeMOii TEMBI B X0J1¢ AUAIIOTa W/WIIH
JUCKYCCHH, BBICKA3bIBATh UJICH,
(bopMyIUpOBaTh CBOM MPEIOKEHUS
OTHOCHUTEIILHO BBINIOJIHEHUS MTPETI0KEHHON
3a/1a4i;

- YMEHHUE aHAJIU3UPOBATh
MOJIy4eHHY10 HHPOPMAIHIO

JlaGopatopHsbie
pabotbr NeNel-3

YK 2

2.3 BeictynaTh C npe3eHTalue
pe3yabTaTOB MO3HABATEIbHOMN
JIeSTeTLHOCTH, TTOTyUYEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO
CBEPCTHUKAMHU TIPH BBHIIOTHEHUN
XHMHYECKOT0 SKCIIEPUMEHTA, TPAKTUYECKON
paboTHI IO KCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaIU3aliy y4eOHOTO
poekTa U GOPMYITUPOBATH BHIBOJIBI 110
pe3yiabTaTaM IpPOBEAEHHBIX HCCIIEOBAHUN
MyTEM COTJIaCOBAaHMS MO3UIUHN B XO€
o0cykIeHUsI 1 0OMEHa MHEHHUSIMHU.

- YMEHHE aHAJTU3UPOBAThH
MOJTyYSHHYI0 HH(POPMAIHIO
- YMEHHE JIeIaTh TPaMOTHbIE
BBIBO/IBI

JlaGopaTtopHbie
paboTer NeNel-3

YPA 1.

1.1 CaMOCTOSTENBHO IIAHUPOBATE U
OCYIIECTBIISITH CBOIO MIO3HABATEIbHYIO
JESATEIIBHOCTD, ONIPENEsIsl €€ LENN U 3aJaUH,
KOHTPOJIMPOBATh U IO MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATh MIPeAIaraéMblii aITOpUTM
JEMCTBUI MPU BBINOJIHEHUU YUYEOHBIX U
UCCIIeI0BaTEIbCKUX 3ajlay, BHIOUpATh
HanOosee 3 PeKTUBHBIN CITOCOO UX
pELIEHNUs C YYETOM NOJyUEHUS HOBBIX
3HAaHUU O BELECTBAX U XMMHUYECKUX

- HaXOXKIE€HNE HEOOXOIUMBIX
JAHHBIX JUISl PEIICHUS
MIOCTaBJIEHHBIX 3ajay;

- YMEHHUE aHAJIU3UPOBATh
MOJIyYEHHYI0 HTHPOPMAIUIO

Tect Ha
0a30Bble 3HAHUS
10 XUMUHU
KonTponbHas
pabora
IIpaxTueckue
paboter NeNel-3

peaKLusix
YPI12 - HaXOXXIE€HNE HEOOXONMBIX Tect Ha
2.1 OcyuiecTBIsTh CAMOKOHTPOJIb CBOSH JAHHBIX JUIS pEIICHUS 0a30BbIe 3HAHUS
JIeATEIIbHOCTH HAa OCHOBE CaMOaHaIN3a u ITOCTABJIEHHBIX 3a/1a4; 0 XUMUU
CaMOOLICHKHU - YMEHHUE aHAJIU3UPOBATh KonTponbHas
MOJIy4EHHY10 HHPOPMAIUIO pabota
IIpaxTrueckue

paboTer NeNel-3
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IIpenmeTHbIe pe3yJbTaThI:

1 chopMUPOBAHHOCTH MPEACTABICHUI: O
XHUMHYECKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPa, POJIU
XUMUU B IO3HAHUH SBJICHUHN TIPUPOIBI, B
(hOPMUPOBAHUN MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (DYHKITMOHATILHON
TPaMOTHOCTH, HEOOXOMMOMU JIJIsl pEIICHUS
MPaKTUYECKHUX 33/1a4 U IKOJIOTHICCKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU Cpejie

- 3HaHHWE OCHOBHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB B
XMUMHAYECKOH MPOMBIIIIEHHOCTH;
- IOHSITUE O PUMEHSIEMBIX
XUMHYECKHUX BEIIECTBAX B OBITY,
/X, POU3BOJICTBE U padboTe ¢
aBTOTPAHCIIOPTOM;

- BJIaZICHHE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMHH

JlaGopatopHsble
pabotbr NeNel-3

2. BIaJeHUE CUCTEMON XUMHUYECKUX 3HAHMUIM,
KOTOPasi BKJIFOUAET: OCHOBOIOJIArar0I1e
MOHATHUS (XUMUYECKUHN AJIEMEHT, aToM,
9JIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHD
OKHUCJICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YTIEPOAHBIN CKeNeT, GyHKIMOHATbHASL
rpyIIna, paauKail, U30Mepusi, U30MEPHI,
TOMOJIOTUYECKHH psiJl, TOMOJIOTH,
YIJIEBOJOPOIbI, KUCIOPOI- 1
a30TCO/AEpKAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BEIIIECTBA
(yrieBopbl, )KUpbl, O€JIKH), MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHNUS,
KpUCTaJUTMYECKasi pelieTKa, TUIThI
XUMHUYECKHUX PeaKIuii (OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE, K30~ U
SHAOTEPMUYECKHE, PEAKIINK HOHHOTO
oOMeHa), pacTBOp, SJEKTPOIUTHI,
HEJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JIUCCOITUAITNS, OKUCITUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON
peaKkInu, XMMUYeCKOe PaBHOBECHE), TEOPUU
Y 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS
oprannyeckux Bemects A.M. byTtieposa,
TEOPHUSI IIEKTPOITUTHUECKON THCCOLMALINH,
nepuoanueckui 3akon [[.11. Menneneena,
3aKOH COXpPaHEHHS MacChl),
3aKOHOMEPHOCTH, CAUMBOJIMUECKHH S3BIK
XUMUH, (PaKTOIOTUUECKHE CBEICHUS O
CBOMCTBAX, COCTABE, IOJYYECHUH U
0€30MacHOM HCIOIH30BAaHUH BRKHEHIIIHX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB
B OBITY U MIPAKTHYECKOH JeATeIbHOCTH
YEeJIOBEKa

- 3HaHHWE OCHOBHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB B
XMUMHAYECKOH MPOMBIIIIEHHOCTH;
- IOHSITUE O PUMEHSIEMBIX
XMMHAYECKHX BEIECTBAaX B OBITY,
/X, MPOU3BOJICTBE U paboTe ¢
aBTOTPAHCIIOPTOM;

- cOOMI0/IeHUE TPABUIT TEXHUKU
0€30MacCHOCTH IIPH NPOBEIECHUN
XUMHYECKHX OIIBITOB;

- MTOJIb30BAHHE TEOPETUICCKUMHU
3HAHUSMHU U HaBBIKAMH MIPU
pabote B maboparopuu;

- IOHUMaHUE Pa3INUUs MEXKITY
KJlacCaMH COCIUHCHH;

- BIIaZICHHE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMWH,

- YMEHHE CUCTEMAaTU3UPOBATh U
BBIJICNIATh HY)KHBIA MaTepHal.

- OMMCaHUe CBOMCTB
XUMHAYECKHUX BEIECTB;

- cocTaBiieHue Gopmyn U
YPaBHEHUU peaKuii;

- oTpezieJIeHHe KIaccoB
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB;

- YMEHHUE aHAIM3HPOBAThH
MOJyYEHHYI0 HH(OpMaIIIo

Tecrt Ha
0a30BbIe 3HAHUS
0 XUMUU
KonTponbhas
pabora
[IpakTnueckue
pabotsr NeNel-3
JlaGopaTtopHbie
pabotsr NeNel-3
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3. cOPMHPOBAHHOCTH YMEHHH BBISBIIATH
XapaKTepHbIC MPH3HAKH U B3aUMOCBSI3b
U3yYCHHBIX OHSATHI, IPUMECHSATH
COOTBETCTBYIOLINE MTOHSATHUS IIPU OIMCAHUH
CTPOCHHS U CBOMCTB HEOPTaHUYECCKUX U
OPraHUYECKHX BEIIECTB U HX MPEBPAILCHUIL;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUI
C MOHATHUSIMU M TPEJICTABICHUSIMHU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEJMETOB

- BJIQJICHUE XUMUYCCKOU
TEPMHUHOJIOTUEN;

- 3HaHHUE OCHOBHBIX 3aKOHOB
XUMUU;

- 3HAHUE CBOWCTB XMMHUUYECKUX
BEILIECTB

- coctaBiieHue GopmyIn u
ypaBHEHUH peaKIuii;

- YMEHHUE JIeJaTh NIPABUIbHBIC
BBIBO/IbI 110 TIPOJIETAHHBIM

KonTponbHas
pabora
IIpakTrueckue
pabotbr NeNel-3
JlaGopatopHsbie
pabotbr NeNel-3

paboram
4. chopMHUPOBAHHOCTh YMECHHI - BJIaJICHUE XUMHYECKON KonTponbhas
UCII0JIb30BaTh HAUMEHOBAHUS XMMUUECKUX | TEPMHUHOJIOTHEN; pabota
COETMHEHUI MEXYHAPOIHOTO COI03a - 3HaHHE OCHOBHBIX 3aKOHOB [IpakTuueckue
TEOPETUYECKON U IPUKIIATHON XUMHUHU U XUMMUH; pabotbr NeNel-3
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIITUX - 3HaHHe CBOMCTB xuMuyeckux | Jlaboparopubie

BEIECTB (ITUJICH, alleTUJICH, TJIMLIEPHUH,
denoun, hopmanbaerui, yKCycHas KUcioTa,
TJIMIWH, YTapHbIN ra3, yIIEKACIbIN ras,
aMMHUaK, ralieHasi U3BECTh, HeralleHas
U3BECTb, MUTHEBAS COJA U JPYTHX),
COCTaBJIATH (POPMYJIbl HEOPIraHUYECKHUX U
OpraHNYECKHUX BELIECTB, YPABHEHUS
XUMHUYECKUX peakluil, OOBbsACHIATh UX
CMBICJI; IIOATBEPKIATh XapaKTEpPHBIE
XMMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMH IKCIIEPUMEHTAMHU U
3alUCAMHU YPAaBHEHUN XUMUYECKUX PEaKLUi

BEILIECTB
- cocTaBiieHue GopMyI1 U
YPaBHEHUH pEaKIuii;

- YMEHHUE JIe]aTh IPABUIIbHBIC
BBIBOJIBI 110 TIPOJICITAHHBIM
paboram

paboter NeNel-3

5. chOpMUPOBAHHOCTh YMEHUI
yCTaHaBJIMBATh PUHAIEKHOCTb
U3yYEHHBIX HEOPTAaHUYECKUX U
OpPraHMYECKUX BELIECTB K ONpe/IeICHHBIM
KJIacCaM U IpyIIlaM COEIMHEHUH,
XapaKTepu30BaTh UX COCTAB M BayKHEHIINe
CBOWCTBA; OMPEEISATh BUIBI XUMHYECKIX
cBsi3el (KOBaJIeHTHAsl, MOHHas,
MeTaJlJIN4€ecKast, BOAOPOIHAs ), TUIIBI
KPUCTAJNINYECKUX PEIIETOK BEIIECTB;
KJIacCU(UITMPOBATh XMMHUYECKHE PEAKIIUU

- BJIAJICHUE XUMHYECKON
TEPMUHOJIOTUEH;

- 3HAHUE OCHOBHBIX 3aKOHOB
XUMUU;

- 3HAHUE CBOMCTB XUMMUYECKUX
BEILIECTB

- cocTaBiieHre (GopMyIl U
YPaBHEHUH PEaKLUi;

- YMEHUE JIeTaTh NPaBUIbHbIE
BBIBO/IbI 110 TIPOJIETAHHBIM
pabotam

Konrtponbnas
pabora
[IpakTrueckue
pabotsr NeNel-3
Jlaboparopublie
pabotsr NeNel-3

6. BJaJieHHe OCHOBHBIMH METOJIaMHU
HAaY4YHOT'O IMO3HAHUA BCHICCTB U XUMHUYCCKUX
sBIIEHUH (HaOMI0IeHNe, U3MEPEHUE,
HKCIEPUMEHT, MOJICIIUPOBAHUE)

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUH;

- IOCTHKEHHUE MOCTABICHHBIX
3aa4 IIpH BBIITOJIHCHUHN OIIBITOB;
- YMEHHE JIeNaTh IPaBUIbHBIC
BBIBOJIBI ITO MTPOACTTIAHHBIM
pabotam

JlaGopatopHsble
paboTer NeNel-3

7. chOpMUPOBAHHOCTh YMEHUI MPOBOIUTH
pacyeTsl 10 XUMHUYECKUM (opMyiaM
YPaBHEHUSM XUMHYECKHX PEaKIHii ¢
UCIIOJIb30BaHUEM (DPU3UYECKUX BETUYHMH,
XapaKTepU3YIOIINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA

- IOHUMAHUE PA3TUYU MEKITY
KJIaccaMH COSJIMHEHUM;

- BJIQJICHUE XUMUYECKOU
TEPMUHOJIOTUEN;

- 3HaHHE OCHOBHBIX 3aKOHOB
XHMHU;

- OIIMCAHUE CBOICTB

Tect Ha
0a30Bble 3HAHUS
0 XUMUU
KonTponbHas
pabora
IIpaxTrueckue
paboter NeNel-3
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BC€IICCTBA, UCII0JIb30BaTh CUCTCMHBIC
XUMHUYCCKUEC 3HAHUA OJIA IPUHATUSA
peL[ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX
CUTyaluAax, CBA3aHHBIX C BEIICCTBAMH 1 UX
MMPUMCHCHUCM

XMMHUYECKHX BEIIECTB
- coctaBiieHue Gopmys u
YPAaBHEHUH pEaKLUi;

- TOCTHYKEHUE MOCTaBICHHBIX
3aJ1a4 [P BBIIIOJIHEHUU OIIBITOB;
- YMEHHE JIe1aTh IPaBUIIbHbBIE
BBIBOJIBI 110 IIPOJIEIAHHBIM
paboTam

JlaGopatopHsble
paboter NeNel-3

8. copMUPOBAHHOCTH YMECHHIA
IUIAHUPOBATh U BBIITOJIHATh XUMHUYECKHUI
HKCIEPUMEHT (TIPEBPAIICHUST OPTaHUYECKUX
BEILIECTB IPU HarpeBaHUHU, IIOJTyYECHUE
ATUJICHA U U3YYEHUE €0 CBOMCTB,
Ka4eCTBEHHbIE PEaKIUH Ha aJlbJETH/IbI,
KpaxMmaJl, YKCyCHYIO KUCIIOTY; I€HATypaLus
0eJIKOB MPH HarpeBaHHUM, LIBETHbIE PEAKLIUU
0€eNIKOB; IPOBOJUTH PEAKLIUU HOHHOTO
oOMeHa, OIpeseNIATh Cpeay BOJHBIX
pPacTBOpOB, KAUECTBEHHBIE PEAKIINU Ha
cyibdar-, KapOoHaT- ¥ XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHWSI; peIaTh
9KCHEPUMEHTAJIbHbIC 3a/1a41 110 TEMaM
"Metainbt" u "Hemeramisl") B
COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€30MacHOCTH NPH OOPALIEHUH C
BEIIECTBAMHU U JIaOOPaTOPHBIM
000pyI0OBaHNEM; TIPE/ICTABIIATH PE3YIbTATHI
XMUMHUYECKOI'0 SKCIIEpUMEHTa B (popme
3aIyCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIHpOBaTh BHIBOJIBI HA
OCHOBE ITHX PE3yJIbTaTOB

- IOHUMAaHUE PA3IAYUS MEKITY
KJIaccaMH COEIMHEHHIA;

- BJIAJCHUE XUMHYECKON
TEPMHUHOJIOTUEH;

- 3HaHHUE OCHOBHBIX 3aKOHOB
XUMHH;

- OIMCAaHUE CBOMCTB
XUMHYECKHX BEIIECTB

- cocraBiieHue Gopmyn u
yYpaBHEHUU peaKIuii;

- IOCTUKEHUE TTOCTABICHHBIX
3a/1a4 MPH BBIIIOJIHEHUH OIIBITOB;
- YMEHHUE JIe]aTh MPABUIbHBIC
BBIBOJIBI 110 TIPOJICNIAHHBIM
pabortam.

JlaGopatopHsbie
pabotbr NeNel-3

9. cpopMHUPOBAHHOCTh YMEHHUS
aHAIM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJy4YaeMy0 U3 pa3HbIX HCTOYHHKOB
(cpenctB MaccoBoi HH(OPMaLIUH, CETh
WHTepHeT u n1pyrue)

- BJIAZICHHE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMUH;

- YMEHHE JIeN1aTh TPaBUIIbHbBIE
BBIBOJIBI 110 TIPOJIEIAHHBIM
pabotam

KonTponbHas
pabora
IIpakTueckue
paboTer NeNel-3

10. chopMUpOBAaHHOCTh YMEHUN COOJIIOIATH
MIpaBHJIa YKOJIIOTUYECKH 11eTIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOI
JIEATETbHOCTH B LEJSIX COXPAHEHHUS CBOETO
310POBBS U OKPY’KAIOILEH MPUPOTHON
Cpebl; YUUTHIBATH OMACHOCTh BO3JIEHCTBUS
Ha )KUBBIC OPTAaHU3MBI OTIPEICIICHHBIX
BEILECTB, TOHUMAsi CMBICJT TIOKa3aTes
MPEEIbHON TOMYCTUMOW KOHICHTPAIIHH.

= IIOHATHUEC O HpHMerIeMLIX
XMMHYECKHUX BEIIECTBAX B OBITY,
/X, IPOU3BOJICTBE U padboTe ¢
aBTOTPAHCIIOPTOM;

= TOCTHUXXKCHHEC ITOCTABJICHHBIX
3a/1a4 MMPH BBIIIOJHEHUH OIIBITOB;
- IOHMMAaHUE OITACHOCTH
BO3IEHCTBHUA Ha )KUBLIE
OpFaHI/ISMBI Bpe}IHBIX BCIIIECTB

Jlaboparopublie
paboTsr NeNel-3

IIpome:kyTouHas arTecTauus BO 2 ceMecTpe: nuddepeHIMPOBAHHDbIN 3a4eT.

PesyabTarsl 0ocBOCHUSA

IToka3aTeu OleHKH

®opmbl U
METOABI
OLICHKH
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JINYHOCTHBIE pe3yJIbTAThI:

1.2 Oco3HaHust 00y4YarOIIMMHUCS CBOUX - 0JIb30BaHuE TeopeTnyeckumu | [Ipaktuaeckas
KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, 3HaHUSIMU U HABBIKAMU; pabota Ned
YBa)XCHUSI K 3aKOHY U IIPABOMOPSIKY - YMEHHUE aHAJTU3UPOBATh

MOJTYYCHHYI0 HH(OpMAIHIO
1.3 IlpeacraBienus 0 COIMAIBHBIX HOPMaxX | - yMEHUE paboTaTh B KOMaH/Ie Jlaboparopubie

U IpaBrJIax MCKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBC

- YMEHHE aHAIU3UPOBATH
IIOJIYYEHHBIE PE3YJIbTaThI

paboTer NeNe4-9

1.5 T'oTOBHOCTH K COBMECTHOW TBOPUYECKOM
JEeSITEbHOCTH IIPU CO3/IaHUH YUEOHBIX
IPOEKTOB, PEIICHUH YICOHBIX U
IIO3HABATEJIBHBIX 3314, BBINIOJIHECHUH
XUMUYECKHUX DKCIIEPUMEHTOB

- yMeHue paboTaTh B KOMaH/Ie
- YMEHHE aHAJTU3UPOBAThH
MOJTyYCHHBIE PEe3yJIbTATHI

JlaGopatopHsbie
paboT1br NeNe4-9

1.6 CtocoOHOCTH TOHUMATh U IPUHUMATh
MOTHBBI, HAMEPEHUS], IOTUKY U apIyMEHTbI
JPYTUX IPU aHAIKU3€ PAa3IUYHbIX BUIOB
y4eOHOMU JesITeIbHOCTH

- yMeHHe paboTaTh B KOMaH e
- YMEHHUE aHAJIU3UPOBATh
MIOJIyYEHHBIE PE3yJIbTaThl

JlabopaTtopHubie
pabotbr NeNe4-9

2.1 MeTs IEeHHOCTHOE OTHOIIEHUE K

- 3HAaHUEC OCHOBHBIX

rOCyIapCTBEHHBIM CUMBOJIAM, JOCTH>KEHUM POCCUMCKHX IIpakTrueckas
UCTOPUYECKOMY U IIPUPOJHOMY HACIEIUI0, | YYEHBIX B 007aCTH XUMHUU pabota Neb
naMsiTHUKaM, TpaaulusaM HapooB Poccun, | - mpeacrasiieHue 06 UCTOpUH
JocTHXKeHUsAM Poccnn B HayKe, HCKYCCTBE, | XUMUYECKOW HAyKU
CIOpTE, TEXHOJIOTHUSIX U TPYAE
2.2 11eHHOCTHOTO OTHOLIEHUS K - 3HaHUE OCHOBHBIX [IpakTnueckue
HCTOPUYECKOMY M Hay4YHOMY HACJIEIUIO JOCTUKEHUN POCCUMCKUX paboTbl NeNe4,5
OTEUYECTBEHHOW XUMUHU yUeHBIX B 00J1aCTH XUMHUH

- IpeJicTaBleHne 00 UCTOPUH

XMMHUYECKON HAYKH
2.3 HnTepeca 1 O3HABATENbHBIX MOTUBOB B | - 3HAHUE OCHOBHBIX [TpakTnueckas
IIOJIYYEHUH U TIOCIEAYIOIIEM aHAJIA3E JOCTH>KEHUM POCCUMCKHX pabota Ned
UH(OPMALIUU O IEPEOBBIX TOCTHKEHUAX yUYE€HBIX B 00J1aCTH XUMHUH
COBPEMEHHOM 0TEeUYeCTBEHHON XUMUHN - Ipe/icTaBIeHNE 00 UCTOPUN

XMMHUYECKON HAYKH
3.2 HpaBCTBEHHOT0O CO3HAHUS, ITUUECKOTO | - KOPPEKTHOE MOBEIEHNE Ha [IpakTnueckue
MMOBEIEHUSA 3aHATHAX paboTsr NeNed,5

Jlaboparopublie
paboT1br NeNe4-9

3.3 CnocoOHOCTH OLIEHUBATh CUTYAIUH, - COOJTI0/IEHNE TEXHUKU [IpakTnueckue
CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U 0e30macHOCTH pabotbr NeNe4,5
NPUHUMATh OCO3HAHHBIE PEIICHNUS, JlaboparopHublie

OpPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 HCHHOCTHU

paboTbr NeNe4-9

3.4 'OTOBHOCTH OIIEHMBAThL CBOE IOBEIECHIUE
Y MOCTYIIKU CBOUX TOBAPUILEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB

- COOIIOIEHNE TEXHUKHU
0e30macHOCTH

- HEYKOCHHUTEIFHOE
CcOOUIrOIeHNE TEXHOJIOTUHI
MPOBEICHUS JIAOOPATOPHBIX

JlaGopatopHsble
paboTer NeNe4-9

pabot
5.1 TlonuMaHus IIEHHOCTEH 30POBOTO U - COOMI0/IEeHNE TEXHUKU Jlaboparopubie
Oe3omacHOro 00pasa K13HH, 0€30MacHOCTH paboTer NeNe4-9
HEO0OXOJJUMOCTH OTBETCTBEHHOTO - HEYKOCHHUTEIFHOE

OTHOIIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY
U TICUXUYECKOMY 3JI0POBBIO, COOJIIOICHUS

CcOOIIrOIeHNE TEXHOJIOT U
MIPOBEICHUS JIA0OPATOPHBIX
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MpaBUII OE30MMACHOTO OOPAIIEHUS C
BEIIIECTBAMH B OBITY, IOBCETHEBHOM KU3HU
U B TPYJIOBOM AESITEIBHOCTHU

pabot

5.2 [loHMMaHUs IEHHOCTHU MPABUIT
WHJUBUIyaIbHOTO U KOJJIEKTUBHOTO
0e301acHOTO MOBEACHUS B CUTYyAITUSX,
YIPOXKAOUIUX 3J0POBBIO U KU3HU JIIOICH

- COOIOIEHNE TEXHUKHU
0e30IMacHOCTH

- HEYKOCHHUTEIBHOE
COOII0AEHNE TEXHOIOTHU
[IPOBEICHUS 1TA00PATOPHBIX

JlabopaTtopHubie
paboTer NeNe4-9

pabor
5.3 Oco3HaHus NOCHEACTBUN U HEMPUATHUS - COOIOICHNE TEXHUKHU JlaGopaTtopHubie
BPEIHBIX MTPUBBIYEK (YIIOTpeOIeHUs 0e30macHOCTH pabotbr NeNe4-9

QJIKOT0JIsl, HAPKOTUKOB, KYpEHHs)

6.1 KoMMyHUKaTUBHOI KOMIIETEHTHOCTH B
y4eOHO-HCCIIEeI0BATENIbCKON ACSITENbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOH U
JPYTUX BUAAX AESITeIbHOCTU

- T10JIb30BaHUE TEOPETUUECKUMHU
3HaHUSIMU U HaBBIKAMM;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAIHIO

JlaGopatopHsbie
paboTbl NeNe4-9

6.2 YcTaHOBKU Ha aKTUBHOE y4acTHE B
pELICHUH MTPAKTUYECKHX 3a/a4 COIIMATbHON
HANpaBJICHHOCTH (B paMKax CBOETO KJlacca,
TITKOJTBI )

- yMeHue paboTaTh B KOMaH/Ie

- MIOJIb30BAHKUE TEOPETUICCKUMU
3HAaHUSIMH U HaBBIKAMU TIPU
pabote B 1ab0OpaTOpUH

JlaGopatopHsbie
paboTsl NeNod-9

6.3 Nurepeca K NpakTUYECKOMY U3YUYEHHUIO
npodeccuii pa3IMIHOro POJia, B TOM YHCIIS
Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX
3HAHUM 110 XUMHHU

- 3HaHUEC OCHOBHBIX
TCXHOJIOTHUYCCKUX ITPOLCCCOB,
HCIIOJIb3YCMBIX B PA3JIMUYHBIX
obnacTIx IPOMBIIUIICHHOCTHU

IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboTsr NeNod-9

6.4 YBaxeHus K Tpyay, JIOASIM TpyJa U
pe3ybTaTaM TPYAOBOH JEATEIHHOCTH;
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY
WHIMBUIYIBHON TpaeKTOpuu 00pa3oBaHws,
Oynyiueit npodeccuu U peaau3alnuu
COOCTBEHHBIX )KH3HEHHBIX IIJIAHOB C yUETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEN
o01IecTBa

- IIOHSATHE O BAXHOCTH XUMHH H
MPUMEHSIEMBIX XUMHUYIECKHIX
BelIeCTBax B OBITY, C/X,
IIPOU3BOJICTBE U paboTe C
ABTOTPAHCIIOPTOM;

[IpakTnueckue
paboTer NeNed,5
JlaGopaTtopHbie
paboTer NeNe4-9

7.1 DKOJIOTHYECKH [ENeCO00Pa3HOTO
OTHOIIIEHUS K TPUPOJIE, KAK UCTOUHUKY
CyILIECTBOBaHUS KU3HU Ha 3emiie,
MOHUMAaHUS TJ100aTFHOTO XapaKkTepa
AKOJIOTMYECKUX MPOOIIeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE
IIPUPOAHON U COLIMATIBHOM CPEbI

- OepeXHOE U aKKypaTHOE
OTHOIIICHUE K XUMHUYECKHM
BEIIIECTBaM, TPUMEHSIEMBIM B
XO0J1€ BBITIOJTHECHHSI
1a00paTOpHBIX PaboOT

JlaGopatopHsble
paboter NeNe4-9

7.2 Oco3naHus HeoOXOIUMOCTH
HCIOIL30BaHUS TOCTHKEHUH XUMHUU IS
PEIICHHS BOITPOCOB PAIMOHAIILHOTO
MPUPOIONOTB30BaAHUS

- Oepe’kHOe U aKKypaTHOE
OTHOIIEHHE K XUMUYECKUM
BEIICCTBaM, IPUMCHACMBIM B
XOJI€ BBIMOJIHEHUS
J1a00paTOPHBIX paboT

Jlaboparopublie
paboTbr NeNe4-9

7.3 AKTUBHOTO HEMPUSTHS ICUCTBUH,
MIPUHOCSIIMX Bpel OKpYKaroIen
MPUPOJHON cpefie, YMEHHS IPOrHO3UPOBaTh
HEOJIaronpusATHBIE SKOJIOTUYECKHE
MOCJIEJICTBUS MPENTPUHUMAEMBIX JI€HCTBUM
Y TIPEeI0OTBpaIIaTh UX

- GepekHOE U aKKypaTHOE
OTHOIIICHUE K XUMHUYECKHM
BEIIIECTBaM, TPUMEHSIEMBIM B
X0J1€ BBITIOJTHECHHSI
n1a0opaTOpHBIX paboOT

JlaGopatopHsble
paboTer NeNe4-9

7.4 Hanuuust pa3BUTOTO 3KOJOTHYECKOTO

- OCO3HAHHOC OTHOHICHUC K

[IpakTHueckue
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MBILICHHS], YKOJIOTUYECKOH KYJIbTYpPHI,
OMBITA AEATEIBHOCTH IKOJIOTMUECKON
HaNpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMHU B II03HABATEIbHOM,
KOMMYHUKATUBHOH! U COLIMAJIBHON
IPaKTUKE, CTIOCOOHOCTH U YMEHMsI aKTUBHO
IPOTHBOCTOSTh MJICOJIOTHH XeMopooHu

MPOLIECCY U PE3yJIbTaTy
BBITIOJTHEHUS JTa00PaTOPHBIX
paoor;

- IPOSIBJICHHE MHTEPEeca K XUMUH
KaK HayK{

pabotbr NeNe4,5
JlabopaTtopHubie
pabotbr NeNe4-9

8.1 ChopmupoBaHHOE MHUPOBO33PEHHS, - OCO3HaHHOE OTHOIICHHE K [TpakTHueckue
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | IIPOLIECCY U PE3YIIbTATy pabotsr NeNe4,5
Pa3BHUTHUS HAYKH M OOIIECTBEHHOMN BBINTOJTHEHUS 1Ta00PaTOPHBIX JlaGoparopHble
NPaKTUKU; pabor; pabotbr NeNe4-9
NOHUMAaHUS CeUU(UKN XUMUH KaKk HAyKd, | - IPOSBICHUE HHTepeca K XxuMuu | KonTponbHas
0CO3HaHUS e€ posiu B POPMHUPOBAHUH KaK HayK{ pabora
PaLMOHAIFHOTO HAYYHOTO MBIIIICHUS,

CO3JJaHUU LIEJIOCTHOTO NPEACTaBIEHUs 00

OKpY’KaloIIeM MHpPE KaK O €INHCTBE

npupoabl 1 4€JIOBCKA, B IO3HAHUU

HPUPOTHBIX 3aKOHOMEPHOCTEH U PEeIICHUN

po0JieM COXPAaHEHHUs IPUPOIHOTO

paBHOBECHSI

8.2 YOexn€HHOCTH B 0COO0M 3HAUNMOCTH - IPOSIBJICHUE MHTEepeca K Xumuu | [IpakTudeckue
XMMUH JUI COBPEMEHHOM IIMBIIIM3AIMN: B | KaK HayKH paboTsr NoNed 5
€€ T'YMaHUCTUYECKOW HAIPABICHHOCTH U - oJIb30BaHKe TeopeTudeckumu | JlaboparopHbie

Ba)KHOU POJIM B CO3JJAaHUU HOBOH 0a3bl
MaTepHaIbHON KYJIbTYPbI, PEIICHUN
100aNBHBIX TPOOJIEM YCTONYUBOTO
Pa3BUTHS YEIIOBEUECTBA - CHIPHEBO,
SHEPreTHYECKOM, THIIEBOH 1
HKOJIOTHYECKOM O€30MaCHOCTH, B Pa3BUTUHU
MEeUIMHBI, 00eCTICYCHUH yCIOBUIl
YCIIEHTHOTO TPYJa U YKOJIOTHUECKU
KOM(OPTHOM KHU3HHU KAXKAOT0 WiIeHa
o01ecTBa

3HAHUSIMU M HABBIKAMH TIPH
pabote B maboparopuu

paboTsr NeNod-9

8.3 EcTecTBEHHO-HAyYHOU rPaMOTHOCTH:
MOHUMAHUS CYIIIHOCTU METOO0B MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIOJIb30BaTh MOJTy4aeMble
3HAHUA I aHaJIN3a U OObICHEHUS SIBJICHUN
OKPY’KaIOIIETO MUPA U MMPOUCXOISIINX B
HEM MU3MEHEHUN, YMEHUS JENNaTh
000CHOBaAHHbBIE 3aKJIIOUCHHS Ha OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C
1EJTBIO MOJTYUYEHHUs TOCTOBEPHBIX BHIBOJIOB,
CITOCOOHOCTHU CaMOCTOSTEIIBHO
HCIOJIL30BATh XUMHYECKHE 3HAHUS IS
pelieHus mpodiieM B peabHbIX )KHU3HEHHBIX
CUTyaIUsX, HHTepeca K MO3HAHUIO U
HCCICA0BATEILCKOM JCITCILHOCTH,
TOTOBHOCTH M CLHOCOOHOCTH K
HENPEePBIBHOMY 00pa30BaHUIO U
camM000pazoBaHuI0, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUM MO XUMUH B
COOTBETCTBUH C )KU3HEHHBIMU

- BJIAZICHHE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XUMUH;

- YMEHHUE aHAJIU3UPOBATh,
CHUCTEMATHU3UPOBATh U BBIICIATH
HY>KHBII MaTepHall.

- YMEHHE JIeaTh [paBUIIbHbBIE
BBIBOJIBI 110 IIPOJECIIAHHBIM
pabortam.

IIpaxTueckue
paboTbr NeNed 5
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NoTpeOHOCTAMH, HHTEpeca K 0COOEHHOCTSIM
Tpy/Zia B pa3InyHbIX chepax
npodecCHOHATBLHOMN IeATeIbHOCTH.

MeTtanpeameTHble pe3yJibTaThl:

YVIIJI

1.1 CamocrosiTenbHO (GOPMYTHPOBATH U
aKTyaJIH3UpOBaTh NPOOIEeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUH

- 3HaHHE OCHOBHBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
XMMHUYECKOH MPOMBIIIIICHHOCTH;
- yMeHue GopMyIupOBaTh U
HAXOJHTh JIaHHbIC JJISl PEIICHUS
MOCTaBJICHHBIX 33/1aY;

- YMEHHE aHAJTU3UPOBAThH
MOJTYYCHHYI0 HH(OpMAIIIO

KonTponbhas
pabota
[IpakTnueckue
paboTer NeNed,5
JlabopaTtopHubie
paboTer NeNe4-9

1.2 Ucnosib30BaTh IPU OCBOCHUY 3HAHUM
IPUEMBI JIOTHYECKOTO MBIIIEHUS -
BBIJICTISITh XapaKTEPHbIE MPU3HAKH TOHATHHA
Y YCTaHaBJIMBaTh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHUS
IUTsE OOBSICHEHUS OT/ACTBHBIX (DAaKTOB U
SIBJICHUIA;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMUU

- HaXOXKJeHHE HeOOXO0IMMBIX
JAHHBIX JUISl pEIICHUs
MIOCTaBJIECHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAITUIO

KonTponbhas
pabota
[IpakTnueckue
paboTer NeNed,5
JlaGopaTtopHbie
paboTer NeNe4-9

1.3 Onpenenarts 1enu AesTeNbHOCTH,
3aj1aBast apaMeTpPhbl U KPUTCPHH UX
JIOCTHKEHUS, COOTHOCHUTH PE3YJIbTATHI
NESITeIBHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

- 3HAHWE OCHOBHBIX 3aKOHOB
XUMUHU

- HaXOXJE€HHE HEOOXOIUMBIX
JAHHBIX JJI51 peIIeHUs
MOCTABJICHHBIX 3a/1a4;

- YMEHUE aHaIU3UPOBATh
MOJTYYCHHYI0 HH(OpMAIHIO

Kontponbnas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboTsr NeNod-9

1.4 BeiOupath OCHOBaHUS U KPUTEPUU IS
KJIacCU(DUKAIIUU BEIIECTB U XUMUYECKUX
peaxiuii, yCTaHaBIUBATh IPUUUHHO-
CJICICTBEHHBIE CBSI3U MEXK/Ty U3y4aeMbIMU
SIBIICHUSIMU;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX IPOIIECCOB B
XMMHUYECKOHN TIPOMBIIUIEHHOCTH;
- HaXO0XJIeHHE HeOOXO0IUMBIX
JAHHBIX JUISl PELICHUS
MIOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAIU3UPOBAThH
MOJIYYEHHYI0 HTHPOPMAIHIO

KonTponbhas
pabora
IIpaxTueckue
paboTbr NeNed 5
JlaGopatopHsble
paboTer NeNe4-9

1.5 CtpouTh JIoruyecKue paccy KIaeHHs
(MHIYKTUBHBIE, IeAyKTUBHBIE, 110
AQHAJIOTUH), BBIBIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pacCMaTPUBAEMBbIX
SBJICHUAX, ((OPMYITUPOBATH BHIBOJBI U
3aKIJIIOUEHUS;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUHU

- 3HaHHE OCHOBHBIX
TE€XHOJIOTMYECKHUX IPOIIECCOB B
XMMHUYECKOHN TIPOMBIIIUIEHHOCTH;
- HaXOXXIE€HNE HEOOXONMBIX
JAHHBIX JUIS pEIICHUS
MOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHYI0 HHPOPMAIHIO

KoHntponbHas
pabota
[IpakTnueckue
paboTbr NeNed 5
JlaGopatopHsble
paboTsr NeNe4-9

1.6 I[IpumeHsATH B IpoOIIECCE TO3HAHUS, - 3HAHHE OCHOBHBIX 3aKOHOB KonTponbnas
HCIIOJIb3yEMBIE B XUMHUHM CUMBOJINYECKUE XUMHH pabota
(3HAKOBBIC) MOJIETH, IPEOOPA3OBHIBATH - TIOHSITHUE O TPUMEHSIEMBIX [IpakTnueckue
MOJIeJIbHBIC TIPEJICTABICHUS - XUMUYECKUN | XMMHUYECKHX BelIecTBax B ObITY, | paboThl NoNed 5
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3HaK (CUMBOJI) 3JIEMEHTa, XHMHYECKast
dbopmysa, ypaBHEHHE XUMUYECKON PEaKIIUN
- IPU PEIICHUH y9eOHBIX MTO3HABATEIHHBIX
MPaKTUYECKHX 3aJ1a4, MPUMEHSTh
Ha3BaHHBIE MO/JICIbHBIC MPEACTABICHUS AJIs
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHUUYECKHUX
peakuii

C/X, TPOU3BOJICTBE U paboTe ¢
aBTOTPAHCIOPTOM;

- HAXOXK/ICHHE HEOOXOANMBIX
TAaHHBIX ISl PEILICHUS
MOCTABJICHHBIX 33]1a4;

- YMEHHE aHATU3UPOBAThH
MOJyYSHHYI0 HH(POpMAITUIO

JlaGopatopHsble
paboT1br NeNe4-9

2.1 BrageTs OCHOBaMHU METOJI0B HAYYHOTO
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUL;

- 3HaHUE OCHOBHBIX 3aKOHOB
XUMUU

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKUX MPOIIECCOB B
XMMHYECKON IIPOMBIIIIIEHHOCTH;
- HaXOXKJIeHHE HeOOXO0IMMBIX
JAHHBIX JUISl pEIICHUS
IIOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAITHIO

KoHntposbHas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboT1bl NeNe4-9

2.2 ®opMyIMpoOBaTH LU U 331a41
WCCJICIOBAHMSI, UCIIOJIb30BaTh
[IOCTaBJIEHHBIE U CAMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIE BOTIPOCHI B KAUECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(dbopMUPOBaHUS TUIOTE3HI 110 TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMUU

- 3HaHUE OCHOBHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB B
XMMHYECKON IPOMBILUIEHHOCTH;
- HaXOXKJIeHHE HeOOXO0IMMBIX
JAHHBIX JUISl pEIICHUs
MIOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHY10 HHGOPMAITHIO

Kontponbnas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboTsr NeNod-9

2.3 Brajgets HaBBIKAMH CaMOCTOSATEIBLHOTO
TUTAHUPOBAHUS U MTPOBEJICHUS YUCHHUECKHUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHs HaOMI0AaTh 3a XOJI0M Ipoliecca,
CaMOCTOSITEIILHO IMPOTHO3UPOBATH €0
pe3ynbTaT, opMyIupOBaTH 000OIIECHHS U
BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pE3yNbTAaTOB HCCIEIOBAHUS, COCTABIATh
000CHOBAHHBII OTYET O MPOJICITAHHON
pabore;

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMHH

- 3HaHHE OCHOBHBIX
TEXHOJIOTMYECKUX TPOLIECCOB B
XUMHUYECKON TPOMBILUIEHHOCTH;
- HaX0XKJICHHE HEOOXOIUMBIX
JAHHBIX JUISl pEICHUs
IIOCTABJICHHBIX 3a7a4;

- YMEHHUE aHAJIU3UPOBaTh
MOJyYEHHYI0 HH(OpMaIIIo

Kontponbnas
pabora
[IpakTnueckue
paboTsl NeNed,5
Jlaboparopublie
paboTbr NeNe4-9

2.8 IIproOpeTath ONbIT yYeHUYECKON
HCCJIEI0BATENBCKON U POEKTHON
NeSITeIbHOCTH, IPOSIBIIATH CIIOCOOHOCTD U
TOTOBHOCTb K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB PELICHUs] IPAaKTUYECKUX 3a/1ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB
MO3HAHU

- 3HaHME OCHOBHBIX 3aKOHOB
XUMHA

- 3HaHUE OCHOBHBIX
TE€XHOJIOTMYECKHUX IPOIIECCOB B
XMMHUYECKOH TIPOMBIIIUIEHHOCTH;
- HaXOXXIE€HNE HEOOXONMBIX
JAHHBIX JUIS pEIICHUS
MTOCTaBJIEHHBIX 3a7ay;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHYI0 HHPOPMAIHIO

KonTponbHas
pabora
IIpaxTueckue
paboTbr NeNed 5
JlaGopatopHsble
paboTer NeNe4-9

3.1 OpueHTHPOBATHCS B Pa3INIHBIX - 3HaHHE OCHOBHBIX 3aKOHOB KonTponbHas
UCTOYHUKAX UHPOpMaIK (HayyHO- XUMUN pabota
NOMYyJIsIpHAs JIUTEpaTypa XUMHUYECKOTO - 3HaHME OCHOBHBIX [IpakTnueckue
COJIEpXKaHUs, CITPAaBOYHbBIE TTOCOONS, TEXHOJIOTHYECKHUX MPOIECCOB B | paboThl NeNe4 5
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pecypcbl HTepHETa), aHATU3UPOBAThH
nH(}OpMaITHIO pa3IMYHBIX BUJIOB U (HOPM
MNpEaACTaBJIICHHUA, KPUTUYCCKU OLICHUBATDH eé
JIOCTOBEPHOCTh U HETIPOTUBOPEUYNBOCTB;

XUMHUYECKON TPOMBIIIIEHHOCTH;
- HaxXOXJeHHe HeOOXO0IUMBIX
JAHHBIX JJIS1 pelIeHUs
MIOCTABJICHHBIX 3a7a4;

- YMEHHE aHATU3UPOBATH
MOJIYYEHHY10 HHGOPMAIHIO

JlaGopatopHsble
paboT1br NeNe4-9

3.2 ®opMynHpoBaTh 3aPOCHI U PUMEHSTh
pas3JInYHbIC METOJIbI IIPU TIOUCKE B 0TOOpE
uH(pOpMaIUK, HEOOXOUMOM TS
BBIMOJIHEHHS YICOHBIX 33724
ONPEAENIEHHOTO THIIA;

- 3HAHHWE OCHOBHBIX 3aKOHOB
XUMUHU

- HaXOXKJ€HHE HEOOXOIUMBIX
JAHHBIX /7151 peIIeHUs
MOCTaBJICHHBIX 3a/1a4;

- YMEHHUE aHAIU3UPOBATh
MOJTYYCHHYI0 HH(OpMAIHIO

KoHntposbHas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboT1bl NeNe4-9

3.4 IIpuoGpeTaTh OMBIT UCTIOJIB30BAHUS
UH(HOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U pa3IMYHBIX TOUCKOBBIX
CUCTEM;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMUU

- HaXOXKJeHHE HeOOXO0IMMBIX
JAHHBIX JUISl pEIICHUS
MIOCTaBJIECHHBIX 3a/1a4;

- YMEHHUE aHAJIU3UPOBATh
MOJIYYEHHYI0 HHGOPMAITHIO

KonTponbhas
pabora
[IpakTnueckue
paboTer NeNed,5
JlaGopaTtopHbie
paboTer NeNe4-9

3.5 Ucnonb30BaTh Hay4HbIH SI3bIK B
KauyecTBe CPEACTBA MPH padboTe C
XUMHYECKON MH(POpMAIUe: MPUMEHSTh
MEXIpeaAMETHbBIC ((hU3nIEeCKre U
MaTeMaTHYECKUe) 3HAKH U CHMBOJIBI,
dbopmyiibl, a0OpeBUATYpBI, HOMEHKIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

- 3HaHHE OCHOBHBIX 3aKOHOB
XUMHH

- 3HaHHE OCHOBHBIX
TEXHOJIOTHYECKHUX POIIECCOB B
XMMHYECKON IPOMBILUIEHHOCTH;
- HaXOXKJeHHE HeOOXO0IUMBIX
JAHHBIX JUISl pEIICHUs
MIOCTABIICHHBIX 3a7a4;

- YMEHHUE aHAJU3UPOBATh
MOJIYYEHHY10 HHGOPMAITHIO

Konrtponbnas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboTsr NeNod-9

YK 1

1.1 3agaBaTh BOIIPOCHI IO CYLIECTBY
00cyX)1aeMoil TeMbI B X0J1€ TUajora u/uin
JVCKYCCHH, BBICKA3bIBaTh UJIEH,
(bopMyTUPOBaTh CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS IIPEI0KEHHON
3a/1aui;

- YMEHHUE aHAJIU3UPOBaTh
MOJTyYEHHYI0 MH(OpMaIIio

JlaboparopHublie
paboTbr NeNe4-9

YK 2

2.3 BeictynaTh C npe3eHTalueu
pEe3yIbTAaTOB MO3HABATEIbHOMN
JIeSTeTbHOCTH, TIOTyUYEeHHBIX
CaMOCTOSITEILHO UJIM COBMECTHO CO
CBEPCTHUKAMU TIPH BBHIMOJTHEHUHN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOU
pabOTHI TIO UCCITIEOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peaTU3aIlH YIeOHOTO
MpoeKTa U (OPMYITUPOBATH BHIBOJIBI 110
pe3yiabTaTaM IpOBEAEHHBIX HCCIIEJOBAHUN
MyTEM COTJIaCOBAaHMS MO3UIUHN B XO€
o0cykIeHus] 1 0OMEeHa MHEHHUSIMU.

- YMEHHUE aHAIU3UPOBAThH
MOJIyYEHHYI0 HTHPOPMAIUIO
- YMEHHE JIeNaTh IPaMOTHBIE
BBIBO/JIbI

JlaGopatopHsble
paboTer NeNe4-9

YPI 1. - HaxXOXJIeHHE HeOOXO0IUMBIX KoHntponbHas
1.1 CaMOCTOSTENBHO MIAHUPOBATH U JAHHBIX JUISl pEIICHUS pabota
OCYILECTBIISITh CBOIO TIO3HABATEIIBHYIO MIOCTaBJICHHBIX 3ajay; [TpakTueckue
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JESITEIIbHOCTD, ONIPEIEIsisl €€ 1eNH U 3aa49H,
KOHTPOJIMPOBATH U 110 ME€Pe HEOOXOAUMOCTH
KOPPEKTUPOBATH MpeIIaraeMblii aIrTOPUTM
JICHCTBUH TIPU BBHITIOJTHEHUU YICOHBIX U
UCCJICIOBATEILCKUX 3a/a4, BRIOUPATh
HanOoee 3 PEeKTUBHBIN CITOCOO UX
pelieHus ¢ y4ETOM TOyYeHUsT HOBBIX
3HAHWH O BEIIECTBAX U XUMUYCCKHX

- YMEHUE aHAIU3UPOBATH
MOTyYeHHY10 HH(OpMaIuio

pabotbr NeNe4,5

peakImsIxX

YP/ 2 - HaXOXKIE€HNUE HEOOXOIUMBIX KonTponbshas

2.1 OcyuiecTBIsATh CAMOKOHTPOJIb CBOEH JAHHBIX JUIS PEILEHUs pabora

NESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U MIOCTABJICHHBIX 3a7a4; [IpakTuueckue

CaMOOLICHKH - YMEHUE aHAIU3UPOBATH paboTsr NeNed,5
MOJIYYEHHY10 HHGOPMAIHIO

IIpeaMeTHBIE pe3yabTaThl:

1 chopMupOBaHHOCTH MPEACTABICHUIL: O - 3HaHHE OCHOBHBIX Jlaboparopubie

XUMHYECKON COCTABIISIIOLLIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, POJIU
XHUMHHU B IIO3HAHUHU SIBJICHUU npupoarl, B
(bOpMUPOBAHUY MBIIUICHUS U KYJIbTYPbI
JMYHOCTH, €€ PYHKINOHAITBHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIsl peLICHUS
MPAKTUYCCKUX 3aaa4 U SKOJIOTHYCCKHU
000CHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY
370pOBBIO U PUPOIAHON Cpeie

TEXHOJIOTHYECKHUX MPOIIECCOB B
XUMHYECKON POMBILUICHHOCTH;
- TIOHATHE O IPUMEHIEMBIX
XMMHYECKHUX BEIIECTBAX B OBITY,
C/X, TPOU3BOJICTBE B paboTe ¢
aBTOTPAHCIIOPTOM;

- BJIQJICHUE XUMHYECKON
TEPMHUHOJIOTHEIH;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMHH

paboTer NeNe4-9

2. BIIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM,
KOTOPasl BKJIIOYAET: OCHOBOIOJIAraroIiue
HOHATHUS (XMMUYECKHH JIEMEHT, aToM,
SIIEKTPOHHAs 000JI0UKa aToMa, s-, P-, d-
3JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULIATEIBLHOCTD, CTETIEHD
OKHCJICHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJIIpHBIN 00beM,
YTIEPOAHBIN CKeNeT, QyHKIMOHAIbHAS
rpynna, pajaukai, U30Mepus, H30MepHlI,
TOMOJIOTMUECKUH PsiZI, TOMOJIOTH,
YTIEBOIOPOABI, KUCIOPOA- U
a30TCOo/IEepIKallue COSIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEILIECTBA
(yrneBopbl, )XKUpbl, OEIKN), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI,
KPUCTAJIJIMYECKAsl PEIIETKA, THIIbI
XUMHUUYECKHUX peaKIHid (OKUCIUTEIbHO-
BOCCTaHOBUTEINBHBIE, K30~ U
SHI0TEPMUYECKHUE, pEaKLIUU HOHHOTO
oOMeHa), pacTBOP, NIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOLIMAINS, OKMCIIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM

- 3HaHUE OCHOBHBIX
TEXHOJIOIMYECKUX IPOIIECCOB B
XMMHUYECKOH MPOMBIIIIEHHOCTH;
- IOHATHE O IPUMEHSEMBIX
XMMHUYECKHX BEIECTBAX B OBITY,
/X, IPOU3BOJICTBE U padboTe ¢
aBTOTPAHCIIOPTOM;

- cOOJII0/IeHUE MPAaBUJT TEXHUKU
0€30IaCHOCTH IIPU POBEJICHUH
XMMHYECKHX OIIBITOB;

- TIOJIb30BaHKNE TEOPETUUECKUMHU
3HAHUSMHU U HaBBIKAMH NPU
pabote B 1aboparopuu;

- IOHUMAaHUE Pa3Iuuus MEXIy
KJIacCaMH COEIVHEHMI;

- BJIQJICHHE XUMUYECKOU
TEPMHUHOJIOTHEN;

- 3HaHHE OCHOBHBIX 3aKOHOB
XMMUH;

- YMEHHE CUCTEMaTHU3UPOBATh U
BBIICIIATH HYKHBIM MaTepHall.

- OIICAaHHE CBOWCTB
XMMHYECKHX BEIIECTB;

- cocTaBiieHre GopMyI1 U
YPAaBHEHUH pPEaKLUi;

- OIpeJieNIeHre KIIaCcCOB

KonTponbhas
pabora
[IpakTnueckue
paboTbr NeNed 5
JlaGopatopHsble
paboTer NeNe4-9
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peaKuyu, XMMUYECKOE PABHOBECHE), TEOPUN
Y 3aKOHBI (TEOPHsI XMMUYECKOTO CTPOEHUS
opranuueckux semects A.M. bytieposa,
TEOpUs NIEKTPOIUTUIECKON AUCCOLUALINH,
nepuoanueckuil 3akoH JI.11. Menneneesa,
3aKOH COXPaHEHUs MaCChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3BIK
XUMHUH, PAKTOIOTUYECKHE CBEIEHUS O
CBOMCTBAX, COCTABE, II0JyYECHUH U
0€30I1aCHOM HCITI0JIb30BaHUH BaXKHEHUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
B OBITY M IIPAKTUYECKOHN 1EATEIbHOCTH
4eJI0BEKa

HEOpPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- YMEHHUE aHATU3UPOBATh
MOJIy4eHHY10 HHPOPMAIUIO

3. ¢hOpMUPOBAHHOCTh YMEHUH BBISBIIATD
XapaKkTepHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYECHHBIX TOHITHH, TIPUMEHSThH
COOTBETCTBYIOIIUE TOHATHUS TIPU OMUCAHUU
CTPOECHHS ¥ CBOMCTB HEOPTAaHUYECKUX U
OpPraHUYECKUX BEUIECTB U UX MPEBPALCHUN;
BBISIBJISITH B3aUMOCBSI3b XMUMHUECKHUX 3HAHUMN
C TIOHATHUSIMU U TIPEACTABICHUSIMU JAPYTUX
€CTECTBEHHOHAYUYHBIX TPEIMETOB

- BJIQJICHUE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMUU;

- 3HaHHUE CBOMCTB XMMUUYECKHUX
BEILIECTB

- cocTaBiieHue GopMyI1 U
YPaBHEHUU pEaKIuii;

- YMEHHUE JIe]aTh IPABUIIbHBIC
BBIBO/IBI 110 TIPOJIEIIAHHBIM

KonTponbhas
pabora
[IpakTnueckue
paboTer NeNed 5
JlaGopaTtopHbie
paboTer NeNe4-9

pabotam
4. copMHUPOBAHHOCTH YMEHHI - BJIQJICHUE XUMHYECKON KonTponbshas
MCII0JIb30BaTh HAUMEHOBAHMS XUMHUYECKUX | TEPMUHOJIOTHEH; pabota
COCIMHEHUH MEXIYHAapOIHOTO COK3a - 3HAHUE OCHOBHBIX 3aKOHOB [IpakTnueckue
TEOPETHYECKON U MPUKIIATHON XUMHH U XUMUH; paboTsl NeNed,5
TPUBHUAJIbHBIC HA3BAHUS BAKHEHNIIINX - 3HAHUE CBOWMCTB XMMHUYECKUX JlaboparopHbie

BEIIEeCTB (ITHIICH, alleTUJICH, MIUILIEPHH,
denon, popmanbaeru, yKCycHasi KUCIOTa,
TJIMIUH, YTapHbIU ra3, yIIeKUCIbIN ras,
aMMHUaK, raiieHasi U3BeCTh, HeralieHas
U3BECTh, MUTHEBAS COJIA U JPYTHUX),
COCTaBJIATh (OPMYJIbI HEOPTaHUYECKUX U
OpPraHMYECKUX BEIECTB, yPAaBHEHUS
XUMHUYECKHUX PEAKINH, 00BACHATH UX
CMBICII; IOATBEPKAATh XapAKTEPHBIE
XMMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U
3aNUCSIMH YPABHEHUN XUMHUYECKUX PEaKIUI

BELIECCTB
- cocTaBiieHre GopMyI1 U
YPaBHEHUH pPEaKLUi;

- YMEHHE JIe1aTh [paBUIbHbBIE
BBIBOJIBI 110 IIPOJECIIAHHBIM
pabotam

paboTsr NeNod-9

5. copMHUPOBAaHHOCTh YMEHUI
YCTaHABIMBATh IIPUHAJIEKHOCTD
U3Y4YEHHBIX HEOPraHUYECKUX U
OpPraHNYECKHUX BEIIECTB K ONPECICHHBIM
KJIacCaM U IpyIIaM COCAUHEHUN,
XapaKTEpU30BaTh UX COCTAB M BaKHEHIINE
CBOMCTBA; OIIPEACIIATHh BUABI XUMUYECKUX
cBs13ei (KOBaJieHTHAs, MOHHAS,
METAJIIINYECKast, BOAOPOIHAs ), TUIIBI
KPUCTAJUIMYECKUX PELIETOK BEUIECTB;
KJIacCU(UIIMPOBATh XUMUUYECKHE PEAKLIUU

- BJIAZICHHE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHME OCHOBHBIX 3aKOHOB
XHMUH;

- 3HaHUE CBOMCTB XUMHUUYECKUX
BEIIIECTB

- cocTaBiieHue Gopmyn U
YpaBHEHUU pEaKINii;

- YMEHHE JIeNaTh IPaBUIIbHbBIE
BBIBOJIBI 110 TIPOJIENIAHHBIM
pabotam

KonTponbHas
pabora
IIpaxTueckue
paboTer NeNed 5
JlaGopatopHsble
paboTer NeNe4-9

6. BIajieHre OCHOBHBIMH METOJaMHU

- 3HAHUEC OCHOBHBIX 3aKOHOB

JlaboparopHblie
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HAYYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX
SIBJICHHM (HaOJII0/IeHNe, U3MEpEHNne,
HKCIIEPUMEHT, MOJICIIUPOBAHUE)

XHMUH;
- TOCTM)KEHUE MTOCTABICHHBIX
3a]1a4 MMPU BBIIOJHEHUH OIIBITOB;
- YMEHUE JIeNaTh PaBUIIbHbIC
BBIBOJIBI 110 TIPOJICIIAHHBIM
pabotam

pabotbr NeNe4-9

7. cpOpMHUPOBAHHOCTH YMEHH MTPOBOIUTH
pacyeTsl 10 XUMUUYECKUM (popMyIiaM U
YPaBHEHUSM XMMHYECKHUX PEaKIU ¢
UCIIOJIb30BaHUEM (PU3MUYECKUX BEJIUYHUH,
XapaKTEPU3YIOIINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA
BEIIIECTBA; UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS
peLIeHUH B KOHKPETHBIX AKU3HEHHBIX
CUTYaLUsAX, CBSI3aHHBIX C BELIECTBAMH U UX
HIpUMEHEHUEM

- MIOHUMAaHUE PA3TUYUU MEKITY
KJIaccaMH COCIMHEHHIA;

- BJIAJICHUE XUMHYECKON
TEPMHUHOJIOTUEH;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMHH;

- OIMCAaHUE CBOMCTB
XMMHYECKHX BEIIECTB

- coctaBiieHue GopmyIn u
ypaBHEHUH peaKIuii;

- JIOCTUKEHHUE TTOCTABJICHHBIX
3a/1a4 MPH BBIIIOJIHEHUH OIIBITOB;
- YMEHHUE JIeJaTh IPABUIIHHBIC
BBIBOJIBI 110 TIPOJICIAHHBIM
pabotam

KoHntposbHas
pabora
IIpakTrueckue
paboTbr NeNed 5
JlaGopatopHsbie
paboT1bl NeNe4-9

8. cpopMUPOBAHHOCTH YMEHHIA
TUTAHUPOBATH U BBITIONHATH XUMAYCCKUT
9KCIIEPUMEHT (IIPEBPAIICHHS] OPTaHUUYECKUX
BELIECTB [IPU HArpeBaHUHU, [1OJIy4eHHUE
STUJICHA U U3yYEHHUE ero CBOMCTB,
KaueCTBEHHbIE PEAaKIIMH Ha aJIbJIETHU/]IbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; JeHATypalus
0eNIKOB IIPU HarpeBaHUU, IIBETHBIE PEAKIIUU
0eNKOB; MPOBOJIUTH PEaKIUU HOHHOTO
oOMeHa, OIpeseNnsITh Cpeay BOIHBIX
pPacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS; pelaTh
9KCIIEPUMEHTAJIbHBIE 33]]a4l 110 TeMaM
"Metamnst" u "Hemeramnsl") B
COOTBETCTBUU C NPaBUIAMH TEXHUKHU
0€30I1acCHOCTH ITPU OOPALIEHUH C
BelleCTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM; MIPE/ICTABIIATH PE3YIbTAThI
XUMHYECKOTO dKCTIEpUMEHTa B opme
3alMCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIHupOBaTh BBIBOJIbI HA
OCHOBE ITHX PE3YyJIbTaTOB

- IOHUMAHUE Pa3InYUs MEXKIY
KJlacCaMH COCIUHCHH;

- BJIQJICHUE XUMUYECKON
TEPMUHOJIOTUEN;

- 3HaHHWE OCHOBHBIX 3aKOHOB
XUMUU;

- OIMUCAaHUE CBOWCTB
XUMHUYECKHUX BEIECTB

- cocTaBiieHue GopMyI1 U
YPaBHEHUU peaKuii;

- TOCTUKEHUE TIOCTABJICHHBIX
3a/1a4 IIPH BBINOJHEHUH OIIBITOB;
- YMEHHE Jie1aTh [IPABUIIbHBIC
BBIBO/IBI 110 TIPOJIETIAHHBIM
pabotam.

JlaGopaTtopHbie
paboter NeNe4-9

9. chOpMUPOBAHHOCTH YMEHUS - BJIQJICHHEC XUMUYIECKON KonTponpHas
AHATM3UPOBATH XUMUYECKYIO HHPOPMAIIUIO, | TEPMHUHOJIOTHEIH; pabota
MOJTy9aeMyF0 M3 Pa3HBIX HCTOYHHKOB - 3HaHWE OCHOBHBIX 3aKOHOB [TpakTaeckue
(cpenctB MaccoBoit HH(pOpPMALIUU, CETh XUMUU; paboTsr NeNed,5
WuTepHeT U IpyrHe) - YMEHHE JIeNaTh MPaBUIbHBIE

BBIBOJIBI 110 TIPOJICTIAHHBIM

pabotam
10. cpopMUpOBaHHOCTH YMEHHI COOMIOIATh | - MOHSATHE O TPUMEHSIEMbIX Jlaboparopubie

IMpaBuJjia SKOJIOTHYCCKHU IIGJ'IGCOO6p33HOFO

XUMHNYECKHUX BCIICCTBAxX B 6I>ITy,

paboter NeNe4-9
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NOBEJICHUS B OBITY U TPYIOBOM ¢/X, MPOU3BOJCTBE U paboTe ¢
JIEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO | aBTOTPAHCIIOPTOM;

3710pPOBbSl U OKPYKAIOILIEH IPUPOIHON - JOCTUKEHUE MOCTABJIEHHBIX
Cpelbl; YUUTHIBATH ONTACHOCTh BO3JICUCTBUS | 3a/1a4 IIPHU BBINOJHEHUHU OIBITOB;
HAa JKHMBbIE OPTaHU3MBbI ONIPEAETICHHBIX - IOHUMaHHUE ONaCHOCTHU
BEILECTB, TOHUMAsi CMBICJI ITI0KAa3aTeNs BO3/ICMCTBUS HA KUBbIE
peJIeIbHON JONYCTUMON KOHIIEHTPALUH. OpraHMU3Mbl BPEHbBIX BELECTB

2 [lakeT 3x3aMeHaTOpa
2.1 YcaoBus 1 NOPSIAOK NPOBeIeHUsI

IIpomexyTouHas aTTecTauus B 1 cemecTpe: ceMeCTPOBBI KOHTPOJIb.

YcnoBusa mpuema: 0 CIa4d  CEMECTPOBOIO KOHTPOJIS JIOMYCKAlOTCSl CTYAEHTHI,
BBITIOJTHUBIIKE 3aIIAHUPOBAHHBIC pabouell MporpaMMoil pabOThl M UMEIOIINE TTOJIOKUTETHHBIE
OLICHKH 10 UTOTaM UX BBIIOJIHEHUS.

KosnunuecTBo pabor:

- 1 xoHTpoONBHAS paboTa;

- 3 mabopaTopHbIe padOTHI;

- 3 mpakTUyecKkue padoTHI.

Bpewms nposenenus: 90 MUHYT.

TpeboBanus k cofepx aHuio, 00beMy, 0QOPMICHUIO U MPEICTABICHUIO:
muddepeHIMPOBaHHBIN 3a4ET BKIIFOYAST BCE 3aIUIAHUPOBAHHBIE pab0oYeil mporpaMMoi padoTEhI.

O6opyoBaHKe: HE UCIIOIB3YETCS.

YuyeOHo-MeTOAMYECKAs M COpaBOYHAs  JuTeparypa: NEpUOAMYECcKas  CHCTeMa
xuMmuueckux oanemeHToB J.M. MengeneeBa; Tabimiia pacTBOPUMOCTH KHUCJIOT, COJIeH U
OCHOBaHUU B BOJIE; AIIEKTPOXUMHUYECKUH PAJl HAMPSKEHUI METaIOB.

[Tops/IOK TONTOTOBKU: C YCIOBUSMHU NPOBEIACHUS U KPUTEPHUSIMH OIICHUBAHUS CTYICHTHI
O3HAKOMJISIFOTCSI Ha TEpPBOM 3aHATHH, 3alllaHUPOBaHHBIE paboyeil mporpammon padOTHI
MIPOBOJISITCS B TEUCHHUE Kypca O0yICHHS.

[lopsanok mpoBe/leHUs: MPEnoJaBaTeNib O3BYYMBAET UTOTH MO pe3yJbTaTaM TEKYIINX
KOHTPOJIBHBIX 3a/IaHUH, MPOBOAUT coOeceI0OBaHNE CO CTYACHTaMH, UMEIOIIMMH 3a/I0JKEHHOCTH
U TpeTeHAYIIMX Ha 0oJiee BBICOKYIO OILICHKY, Mpe/UlaraeT UM KOHTPOJIbHBIE BOIPOCH U
3aJIaHMsL.

IIpomexyTounas arrecTaums Bo 2 ceMectpe: 1M ¢epeHIINPOBAHHDBIN 3a4eT.

YcnoBus npuema: A0 caaud JudQepeHIMpOBAHHOIO 3a4yeTa JOIyCKaroTCs CTYIEHTHI,
BBITNIOJHUBIINE 3allJIAaHUPOBAaHHBIE pabodell MporpaMMoil paboThl U UMEIOIIHE MOJIO0KHUTEIbHBIE
OLICHKH I10 UTOT'aM HUX BBIIIOJIHEHUS.

KoanuecTBo pabort:

- 1 KoHTpoJsIbHAs paboTa;

- 6 mabopaTopHbIX paboT;

- 2 mpakTH4YecKue padoThI.

Bpewms nposenenus: 90 MUHYT.

TpeboBanus k cojiepkaHuio, 00beMy, 0hOPMIICHHUIO U IPECTABICHUIO:
nuddepeHIpOBaHHbBIN 3aU€T BKIIFOYAET BCE 3aIUIaHUPOBAHHBIC paboUeil mporpaMMoii padoTHI.

OO6opyioBaHuE: HE UCIOIB3YETCS.

Y4eOHo-MeTOIMYECKAs M CHOpaBOYHAas  JuTeparypa: IepuoAHYecKas CcHCTeMa
xumuyeckux siementoB J[.M. MenneneeBa; Tabnuua pacTBOPUMOCTH KHCIOT, cOJiel u
OCHOBAaHUH B BOJE; DJIEKTPOXUMUYECKNN P HAPSIKEHUM METAIIIOB.

IlopA10K NOATOTOBKU: C YCJIOBUSMHU IIPOBENEHUS U KPUTEPUSIMU OLICHUBAHMSI CTYIEHTBI
O3HAKOMJISIFOTCSI Ha TI€PBOM 3aHSITHH, 3alNlAaHUPOBaHHBIE pabouell mMporpaMMoil paboThbI
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IPOBOJATCS B TEUEHHE Kypca O0yUYeHHUSI.

IlopAIoK IpOBEEHUA: MPEMOJABaTEeNIb O3BYYMBACT UTOTH IO PE3yibTaTaM TEKYLIMX
KOHTPOJIbHBIX 3a/IaHUi, IPOBOAUT coOece0OBaHNE CO CTYACHTaMM, UMEIOIIMMHU 3a/I0JKEHHOCTH
U TpEeTeHAYIOIMUX Ha OoJjiee BBICOKYIO OLIEHKY, IIpeularaeéT MM KOHTPOJIbHBIE BONIPOCH U
3a1aHus.

2.2 Kpurtepum u cucremMa olleHMBaHUS

IIpome:kyTounasi arrectauus B 1 ceMecTpe: ceMeCTPOBBIi KOHTPOJIb.
IIpome:xxyTouHasi arTecTanus B 2 cemectpe: AuddepeHuMPOBaAHHBIN 3a4eT.

BbiBegenue cpeiHeil OLeHKH 32 3alJIAaHUPOBaHHbIe padoyeil mporpaMMoi padoThl.

OmueHKa «OTIMYHO» CTABUTCS, €CIU CTYJCHT BBHIOJHHUI BCE KOHTPOJBHBIC 3aaHUS B
MOJTHOM 00BEME U CpeHss OlleHKa cocTaBisier 4,6 u 6osee.

OmueHKa «XOpOIIO» CTABUTCS, €CIM CTYJCHT BBIIIOJHHMI BCE KOHTPOJBHBIC 3a/laHHS B
IIOJIHOM 00BEME U CpeHSS OLIEHKA I10 33JaHUsIM cocTaBisieT 3,6 - 4,5.

OmueHKa «yIOBIETBOPUTEIBHO» CTABUTCS, €CIM CTYJCHT BBIIOJHHMI BCE KOHTPOJIbHBIC
3a/1aHus B TIOJTHOM 00BbEME U CpeHss OLEHKA 110 3aaHusM cocrasisiet 3,0 - 3,5.

OueHKa «HEYyIOBJIETBOPUTEIBHO» CTABHUTCS, €CIH CTYAEHT BBIOJIHWI BCE KOHTPOJILHBIC
3aJjaHusl B TIOJIHOM O00BEME U CPETHsIS OLIEHKA COCTABIISIET 2,9 M MEHee; €CIIU CTYJCHT BBITIOIHII
KOHTPOJIbHBIE 33JJaHUS HE B ITOJTHOM 00BEME MITH BHITTOJIHHII HE BCE KOHTPOJIbHBIE 3a1aHUS.

OueHnuBaHue YyCTHBIX OTBETOB U pellieHNe 32/1a4.

[Tpu oTBeTE HAa KOHTPOJIBHBIC TEOPETUICCKHIE BOIIPOCHI CTYACHT JOJKCH 00CTOSTEIBHO, C
JIOCTaTOYHOM IOJHOTOM BBINOJHUTH 3aJ@aHUA: M3JI0KHTh BOIPOC, JaTh INpPaBUIbHBIC
q)OpMyJ’IPIpOBKI/I, TOYHBIC onpeﬂeneHI/m HOHSITI/Iﬁ n TepMI/IHOB, IIOKa3aTh IIOJIHOC ITOHMMAHHUC
MaTepuajga W OOOCHOBaTh CBOM OTBET, IIOKa3biBas CBA3aHHOCTh M IIOCJICIOBATEIBHOCTH
HN3JI0KCHUSL. HpaBI/IJH)HO COCTABJIATH ypaBHeHI/Ifl XUMHUYCCKUX peaKHHfI, paCCTaBHﬁTB
KO3 HUIIMEHTBI, ONPEACIATH KJIacChl M Ha3BaHUS BEILECTB.

HpI/I peIHeHI/II/I 3a1a4u CTy,IleHT IOJIDKCH HpeI[CTaBI/ITI) HCO6XOILI/IMI)IC JJIA peHIGHI/Iﬂ
dbopMyInbl ¢ TMOSCHEHUSMH, BbIOpaTh HEOOXOMUMBIE NJISi Pacu€ToB NaHHBIE M3 CIPABOYHOM
JTUTEPATYPHI, IPEACTABUTh U 000CHOBATH PEIICHHE.

OrneHkKa «OTIMYHO» CTABUTCS B TOM Cllydae, KOTJa CTYJIEHT TTyOOKO M MPOYHO YCBOWII
BECh MPOTPaMMHBIN Marepuan (IMIaKTUYeCKUue enuHHIbI, npeaycMmorpenasie OI'OC wmu
pabodyeii mporpaMMoill 1O JUCHHUIUIHHE), HCYEPIBIBAMOIIE, IOCICIOBATEILHO, I'PAMOTHO H
JIOTUYECKH CTPOMHO €ro u3jaraeT, He 3aTPYTHSAETCS C OTBETOM IPH BHUJIOM3MCHCHHH 3aJaHMS,
CBOOOJHO CHpaBIsieTCs ¢ 33aJa4aMU U MPAKTUYECKUMU 3aJaHHUSIMH, TMPABUIBHO OOOCHOBBIBAET
MPHUHSTBIE PEIICHUs, YMEET CaMOCTOSTEIIbHO 0000IIaTh W W3JlaraTh Marepual, He JIOIycKas
OIINOOK.

OreHKa «XOpOIIO» CTAaBUTCS, €CIM CTYJIEHT TBEPJO 3HAET IMPOTPAMMHEIN MaTepual,
TPaMOTHO U MO CYIIECTBY M3JIaraeT ero, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOHpOC, MOXET HpaBI/IJ'II)HO HpI/IMCHflTB TeopeTI/ILICCKI/IG ITIOJIOXKCHUS U BJIAACCT H€O6XO}II/IMBIMI/I
YMEHHUSIMH U HaBBIKaMU TIPU BBITIOTTHEHUH MPAKTUYECKUX 3a/1aHUH.

OIICHKa ((YI[OBJ'IGTBOPI/ITGJ'II)HO» CTaBUTCHA, €CJIU CTYI[GHT OCBOMJI TOJIBKO OCHOBHOfI
MaTepuan, HO HE 3HaeT OTIENbHBIX JeTalei, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
IpaBWIbHbIE (DOPMYIMPOBKH, HapyLIaeT MOCIEA0BATEIbHOCTh B H3JIOKEHUU MPOTrPAMMHOIO
MaTepuaia U UCTBITHIBACT 3aTPYAHECHUS B BHITIOTHEHUH MPAKTUYECKUX 3a/TaHUN.

OrneHKa «HEYIOBIICTBOPUTEIBHO» CTABUTCS, €CIM CTYACHT HE 3HAeT OTACIbHBIX
pa3zesioB MPOrpaMMHOTO MaTepHuala, JJO0MyCKaeT CYIIECTBEHHbIE OMIMOKH, ¢ OOJBIIMMU
San}I)IHeHI/IHMI/I BBITIOJIHACT HpaKTI/I‘-IeCKI/Ie 3a1aHUs.

OueHuBaHue TECTOBOIO 3 JaHNA.

HpOLIeHT IpaBHJIbHBIX OTBCTOB OI_IeHKa
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[IponieHT npaBUIBHBIX OTBETOB OrneHka
90 — 100% OTJINYHO
70— 89% XOpOIIIO
50 — 69% YIOBJICTBOPUTEIHHO

menee 50%

HC YIOBJICTBOPUTCIIBHO
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3 IlakeT 3K3aMeHYIOLIET0CS

IIpome:xxyTounasi arrecTanusi B 1 cemecTpe — ceMeCTPOBbI KOHTPOJIb.
IIpome:kyTouHasi arTecTauus B 2 ceMecTpe — AU (pepeHUMPOBAHHBIN 3a4eT.

3.1 Ilepeyensb 3anJIaHMPOBAHHBIX padoyeil MporpamMmoii pador:

1 cemecTp:

1. OtuéThI 110 TAOOPATOPHBIM paboTaM:

1) JlabopaTtopHnas padota Nel «Ilonyuenue sTuieHa U U3y4EHHE €TO CBOMCTBY.

2) JlaGopaTopHnas pabora Ne2 «3ydeHne CBOWCTB CIIUPTOB U aIbIACTHIOB.

3) JlabopaTtopHnast pabota Ne3 «MccnenoBanue XMMHUYECKUX CBOMCTB YTJI€BOI0BY.
METaJJIOBY.

2. OTuéThl O NPAKTUYECKUM paboTaM:

1) [Tpaktueckass pabora Nel «OmnpeneneHne KiaaccoB BEUIECTB 110 CTPOEHHUIO
YIJIEPOJHOIO CKeJleTa U HAJMUYUIO (YHKLUHMOHAIBbHBIX Tpymisl. OnpeneneHue roMmosioros
U U30MEPOBY.

2) [TpakTrueckas pabota Ne2 «Omnpenenenue u KI1acCU(pUKaIuUs
KHCJIOPOJICOACPIKAITUX OPTAHUUECKUX COSTUHEHUIN.
3) [Tpaktueckass pabota Ne3 «Pemienune 3amad W ynpakHEHMH MO pas3feny

Opranuueckasi XUMH.

3. Koutponpaast paborta: «OCHOBHBIC KJIACChI OPraHUYECKHMX COCIUHEHUH W HX
CBOMCTBa»

2 cemecTp:

1. Otuérel o mabopaTopHBIM paboTam:

1) JlaboparopHnas padota Ne4 «3yueHune coctaBa JUCIEPCHBIX CUCTEM.

2) JlaGopatopHass pabora Ne5 «lM3yueHue HM3MEHEHHS OKpackd HHIUKAaTOpOB B
pa3HBIX cpenaxy.

3) JlaGopatopHass pabora Ne6 «l3yueHue ycnoBuii HEOOPAaTUMOCTH peakIUl
HMOHHOT'O OOMEHa.

4) JlaGopatopHas pabota Ne7 «Metamnbl. Vi3ydeHue akTHBHOCTH METAJJIOBY.

5) Jlabopatopnast pabora Ne§ «Ompenenenune ampOTEPHOCTH  COCAUMHEHHI
METAJUIOBY.

6) JlaGopatopnast pabota Ne9 ««l3ydyeHune CBOWCTB COeAMHEHUH xene3a 2+ U

JKenesa 3+».

2. OTu€ThI MO NMPAKTUYECKUM paboTaMm:

1) [Tpaktueckass pabora Ne4 «CocTaBiieHHe ypaBHEHMM XMMHMYECKHUX pPEaKIUil B
COOTBETCTBUM C XMMHUYECKHMH CBONMCTBAMHU HEOPTAHUYECKUX COETUHEHUI.

2) [Ipaktuueckas padora Ne5 «CocraBieHue ypaBHEHUM IO THIIAM XUMHYECKHX
peakun».

3. KonrtponpHas pabota: «l'eHeTudeckas CBs3b MEXAYy KJIacCaMUd HEOPTaHHMYECKHX
COEIUHEHUN).

3.2 IlepeyeHb 3aaHuil 11 NOATOTOBKH K AU(pPepeHIPOBAHHOMY 3a4ETy
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1 ce

MecTp. Oprannyeckas XuMus

Bonpocsr:

Bl1l

. CdhopmynupoBaTh OCHOBHBIE [TOJIOKEHHSI TEOPUHM XUMUYECKOT0 cTpoeHHst A. M.
bytneposa. /laTe MoHATHE N30MEPUU OPraHUYECKUX COCIUHEHUM.

B12. Ha3BaTh 0OCHOBHBIC BUBI YIJIEBOAOPOJOB. [IpuBECTH ITpUMEpHI YTII€BOIOPOIOB C

B13.

pa3IMYHBIMY BUIaMU CBsI3H. [IepeuuciiuTh OCHOBHEIE CIIOCOOBI ITEpepadboTKH
He(TepOaYKTOB.

Jlate noHsATHe QyHKIMOHAIBHON I'PYMITBI KUCIOPOAOCOAEPIKALIMX OPraHMUECKUX
coenuHeHuil. [IpuBectu npumepsl.

B14. [Ilepeuncautb BUJIbI a30TCOAEPKAIIMX OpraHUYECKUX coequHenuil. [IpuBectu

B15

pu

Ka4yeCTBEHHBIE pEaKIMi Ha OOHAPYKEHHE OEIIKOB.

. HpI/IBeCTI/I IIPpUMEPBI NIPUPOAHBIX W CHHTCTHUYCCKHUX IIOJIUMEPOB H©U HX
MCHCHUSI.

2 cemecTp. O0HIAT M HEOPraHUYeCKasd XUMUSA

Bomnpocsr:

BI1.

B2.

B3.
B4.
BS.
Bé6.
B7.
BS.

B9.
B10.

CdhopmynupoBaTh OHATHUS BEILECTBA, aTOMa, MOJIEKYJIbl, XHMHUYECKOTO 3JI€MEHTa
Y MOJIEKYJIIPHON MacChl.

OOBACHUTD CTPYKTYpY nepuoaudeckoii Tadbnuisl .M. MenaeneeBa, usMeHeHHE
CBOMCTB BEIIIECTB I10 EPHOJIaM U TPYIITIaM.

IIpuBecTn nmpuMepsl HOHHOM, KOBAJICHTHOM M METAJUNIMYECKOM CBSI3H.
CpaBHHUTH XUMHUYECKHE CBOMCTBA OKCUIOB, OCHOBAHUM, KMCJIOT U COJICH.
[IpuBecTy npuMepsl SMYJIBCHM, CYyCIIEH3UM U UCTUHHBIX PACTBOPOB.
Hanmcares guccommanuio KUCIIOT, COJIEH 1 OCHOBAHMM.

Onucatb QakTOpsl, BAUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIUH.

OOBsCHUTH OCOOCHHOCTH CTPOEHHUS aTOMOB HEMETAJVIOB B 3aBUCUMOCTH OT
nojoxenus ot [1CD.

[Monyuuts rugpokcua Al u 1okazath ero amoTepHBIi XapakTep.

CocTaBUTh YpaBHEHUSI XUMUUYECKHUX PEAKLIUA MEXKIY KlacCaMl HEOPraHUYECKUX
COETUHEHUN.
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PELIEH3USA
Ha pado4ylo nporpamMmy
no pucuuruinHe OBJI 0.5 Xumust
st cnermanbHocTr: 09.02.07 MHdopManimoHHbIe CUCTEMBI U MPOrpaMMHUPOBAHUE

Pabouass mporpamma paspabotana JlBopkunoit A.C., mpenomaBarenem CII6 T'BIIOY
«Axagemus TpaHCTIOPTHBIX TexHoJoruiy Cankt-IlerepOypra.

Pabouass mporpamma mucturiuabl OBl 0.5 Xwumusi cocraBieHa B COOTBETCTBHUU C
TpeboBanusiMu denepasbHOr0 TOCYAapCTBEHHOIO 0O0Pa30BaTEIBLHOTO CTaHAApTa CpEIHEro
npodeccuoHansHOro 0bpaszoBanus mo crenuaabHocTh: 09.02.07 «MHPOpMAIMOHHBIE CUCTEMBI
u MIpOrpaMMHpPOBaHKEy», Ha 6a3e OCHOBHOTO O0IIEro 00pa30BaHUs C MOJIYYSHUEM CPEIHErO
o0miero o0pa3oBaHus, yTBEPKAEHHOTO MpUKazoM MuHUCTepcTBa oOpa3oBanusi U Hayku PO No
413 ot 17 mag 2012 roxa.

PaGouas mporpamma ConepKuT:

- 001IyI0 XapaKTEePUCTUKY IPOrPaMMBI;

- CTPYKTYPY U COJEpPKaHUE IIPOTrPaMMBbl;

- YCIIOBUS peau3alii IpOrpaMMBl;

- KOHTPOJIb U OLIEHKY PE€3yJIbTaTOB OCBOEHUS POTPaMMBbl;

- OLICHOYHBIE MaTEepUaJIb.

B mosicHuTeNnbHOM 3anucke yd4eOHOTo MpeaMeTa MpeICTaBlIeH NepedyeHb JOKYMEHTOB, B
COOTBETCTBUHU C KOTOPBIMH COCTaBJ€Ha MporpaMma M LEeIH H3yueHHUs ydeOHOro mpeaMera.
OmnpeneneHpl MeCTO y4eOHOTO MpeaMeTa B YYeOHOM IUIaHE M JIMYHOCTHBIC, METAPEIMETHBIC U
IpeIMETHBIC PE3YyIbTaThl OCBOCHUS yUEOHOT0 MIpeIMeTa.

B o0mieit xapakTepucTHKe IpOTrpaMMbl ONPEeNIeHbl e U TUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS yUeOHOU AUCIUILITHHBIL.

B crpykType ompenenéH o0BEM IUCHMIUIMHBI, BUIBl y4deOHOW paboTel u ¢dopma
MIPOMEKYTOUHOM aTTecTaluu.

CopepxaHve  mporpamMmbl  pacKpblBaeT  TEMaTHMUECKUHW  IJIaH,  YYUTHIBAIOLIUI
[[eIeCO00pa3HOCTh B TOCJENOBATENIbHOCTH  HM3yYeHHUs  Marepualia, KOTOpBbId  HMMeeT
po(heCcCHOHANIBHYIO HAaNpaBICHHOCTh. B TemMaTHMueckoM IUIaHE YyKa3aHbl pa3lielbl U TEMbI
yu4eOHOro TmpeaMeTa, HX Ccojaep)kaHue, OO0OBEM 4YacoB, IepeuucieHbl J1adopaToOpHble U
paKTHYECKHE PaboThlI.

VYcnoBus peanu3zallid  MPOTPaMMBI  cofiepKaT TpeOOBaHHUA K  MHHHMAIBLHOMY
MaTepUaIbHO-TEXHUYECKOMY O00€CIeYeHHI0 M HH()OPMALMOHHOMY OO€CHEe4YeHHUI0 OO0Yy4YEeHUS:
nepeyeHb PEKOMEHIyeMbIX yUeOHBIX HW3JIaHUM, IOMOJHUTENbHON NuTepaTtypel U WHTepHET-
pecypcos.

KoHTponb 1 oLeHKa pe3yJbTaTOB OCBOEHUS MPOTPaMMbl OCYIIECTBISETCS C IOMOIIBIO
KPUTEPUEB U METOJIOB OLIEHKHU IO Ka)KJIOMY 3HAaHHUIO U YMEHHUIO.

PaGouass mporpamma 3aBepiiaeTcss MPUIOKEHHEM — OLICHOYHBIMU MaTepHalaMu JUIs
MPOBEJCHUS MPOMEKYTOUHON aTTeCTaLlUU.

Peanuzanus paGoueit nporpammel auciumimasl OBJ1.05 Xumwus cnocoGctByer B
MOJrOTOBKE KBATM(HUIIMPOBAHHBIX M KOMIIETEHTHBIX CIIENUANINCTOB 110 criermanbHocty 09.02.07
HubopmMalinoHHbIE CHCTEMBI U MPOrpaMMUPOBAaHUE U MOXKET OBITh PEKOMEHJOBaHA K
UCIIOJIb30BAHUIO  JIPYTUMH  00pa30BaTENIbHBIMM  YUPEKICHUSAMHU  MPO(ECCUOHATBHOTO U
JIOTIOJTHUTEIBHOTO 00pa30BaHUs, peaTu3yoIIUMH 00pa3oBaTeIbHYI0 MPOrpamMMy CpEIHEro
poeCCHOHATBHOTO 00pa30BaHUSI.

Penenzent
[Ipenogasatens CII6 I'BIIOY «ATT» Ceménona 1.B.
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