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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM ITPOT'PAMMBI YYEBHOUN
JUCIHUIIVIMHBI « XUMUS»

1.1 O6saacTh npuMeHeHusi pado4eil MpOrpaMmbl

Oo6meoOpa3oBaTenbHas AUCHUILINHA «XWMHS» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW MpodeCcCHOHAIBHON 00pa3oBaTEIbHOM
pOrpaMMBbl YKPYITHEHHBIX TPy crieruanbHocTer/ mpodeccuii 40.02.01.

1.2 MecTo TMCUMILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

Y4yeOHass MUCHUIUIMHA «XHUMHS» SBISICTCS YY4eOHBIM TIPEeIMETOM 0a30BOr0 OOy4eHHUS
OCHOBHOM 00pa3oBaTebHOM nmporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO.

TpynoeMKoCTh TUCIUTUIHHBI «XUMHUS» COCTABISAET /2 "aca, U3 KOTOphIX 64 gaca — 6a30BBIN
Moayib (6 pas3menoB) U 8 4acoB — MpHKIaAHOW Moaynb (1 pasmen), BKIFOYAONIUN MPaKTHKO-
OpPUEHTUPOBAHHOE COJICP)KaHNE KOHKPETHON IPOGECCHH HITH CTIICIIHATILHOCTH.

[Ipuknagnoii Momynb BKIOYaeT oOauH paszaen. Paspmen 7 «Xumus B ObITY |
MIPOU3BOJICTBEHHON JIEATEIILHOCTH YEJIOBEKa) peain3yeTcs Ui BceX Mpodeccuii/crennaibHoCTein
Ha MaTepualie KeWCOB, CBS3aHHBIX C JKOJOTHYECKONW OE30MaCHOCThIO M OIEHKOM IMOCIIEICTBUI
OBITOBOM W TPOM3BOJICTBEHHOW JEATCIHHOCTH, IO OTpaciisaM Oyaymied mnpodeccrnoHalbHON
JESITEIIbHOCTH 00YYaroINXCs.

1.3 e wu 3agaum JAUCHHUILVIMHBI — TpeOOBaHMS K pe3yJbTaTaM OCBOEHHS
AUCHHUILIHHBI

dopMUpOBaHKE Yy CTYJIEHTOB MPEJCTABICHUS O XMMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa KaK OCHOBBI MPUHATHUS PEIICHUN B >KMU3HEHHBIX U IMPOU3BOJICTBEHHBIX
CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B IPUPOTHON Cpeie.

3amaun TUCIUIUIMHBIL:

1) cpopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKaHHSI XMMHUYECKHUX IPOLIECCOB U
ABIIGHUH B OKpYXKalolllell cpene, IeNOCTHOM HAyyHOM KapTUHBI MHpa, B3aHMMOCBI3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX WU OPTaHWYEeCKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKUUW, OOBICHITH HMX CMBICI, HHTEPIPETUPOBATh PE3YyIbTAThI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKA MPOBEICHUS MPOCTEUIIUX XUMHUYECKUX SKCIEPUMEHTAIBHBIX
WCCIIETIOBAaHUM ¢ COOIIIO/IEHUEM MPaBUI OE30MacHOTO OOpalleHus ¢ BEleCTBaMU U J1ab0paTOpPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHs HCIIOJIH30BaTh MH(YOPMAIMIO XUMHUYECKOTO XapaKTepa U3 Pa3iHMuHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHsS TPOTHO3MPOBATH TMOCIEACTBHS CBOEH JEATENbHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copmupoBaTH MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJOTUI
TSl pa3BUTHSI COLMATILHOM M MPOU3BOJICTBEHHOM cep.

JInyHOCTHBIE Pe3yJbTAThl OCBOCHUS MpPEAMETa «XUMHUS» OTPAXKaOT CPOPMUPOBAHHOCTD
OTIBITa TO3HABATEIBHON M MPAKTUYECKOW NIEATEILHOCTH OOYYaroUIuXcsi B MPOIECCe pealn3aliuu
00pa3oBaTeNnbHOI 1eATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1. I'paxx1aHCKOTO BOCTIMTAHUS:

- OCO3HAHHUS O0YYAIOUIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBaOKEHUS K
3aKOHY Y TIPaBOTOPSAJIKY;

- MPEACTAaBICHUS O COLMAIBbHBIX HOpPMax W MPaBWIAX MEXIWYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHLHOCTH TMPH CO3JaHUHM y4E€OHBIX IMPOEKTOB,

pPEIICHUN y‘—Ie6HI)IX U I1I03HABATCJIbHBIX 3a/1a4, BBIITOJIHEHHU



JInYHOCTHBIE Pe3yJbTAThI OCBOCHHS TpPEAMETa «XUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTH
OTbITa TO3HABATEJIbHON M MPAKTUYECKOW NeATEIbHOCTH OOydaloluXcsl B MPOLECCEe peanu3aliin
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1. I'pask1TaHCKOTO BOCIIUTAHUS:

- OCO3HAHMA O00YYAIOLIMMHCS CBOMX KOHCTHUTYIIMOHHBIX IIPAaB M 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIMOPSIKY;

- IPEJICTaBICHUS O COLMAJIbHBIX HOpPMax U MpaBUiIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

- TOTOBHOCTU K COBMECTHOW TBOPUYECKOW AEATEIBHOCTHU MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MTO3HABATENbHbIX 3a/1a4, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH MOHMUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apTyYMEHThI JPYTUX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2. [laTproTH4YECKOr0 BOCIIUTaHMUS:

- LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIETUI0 OTE€YECTBEHHOMN
XUMUH;

- YBaXEHUS K NPOIECCY TBOpPUECTBA B 0O0JIACTU TEOPHUHM U IMPAKTUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, 4YTO JaHHbIE HAYKH €CTh pE3yJlbTaT JUIMTENBHBIX HaOIIOICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

- MHTEpeca U I[I03HABATEIbHBIX MOTHUBOB B IIOJYYEHUM M IOCIEIYIOIIEM aHalIu3e
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

- HPAaBCTBEHHOT'O CO3HAHUS, TUYECKOTO MOBEICHHUS;

- CII0COOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMHU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTU OLIEHMBaTh CBOE IOBEJCHUE W IOCTYIKH CBOMX TOBAPUIIEH C MO3ULUHN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4. ®opMUpOBaHUS KYJIbTYPbI 37J0POBbSI:

- IOHUMAaHUS LIECHHOCTEH 310pOBOT0 M 0e30macHoro odpas3a KU3HU;

- HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOUICHHST K COOCTBEHHOMY (HU3HYECKOMY U
MICUXUUYECKOMY 3/I0POBBIO;

- COOJIIOICHUST TIPaBMJI OE30MaCHOTO OOpaIIeHHUs C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOM J€ATEIbHOCTH;

- TOHUMMaHUS LEHHOCTHM NpPaBWJI HHIAUBUAYAIBHOIO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYyalMsIX, YTPOXKAIOIIMX 3J0POBBI0 U KU3HU JIIOJEH; OCO3HAHMS IIOCIEICTBUN U
HETPUSATHS BPEIHBIX MTPUBBIYEK (YIIOTPEOIECHUS aTKOT0JIsl, HAPKOTHKOB, KYpeHUSI);

5. Tpy1oBOT0O BOCIIUTAHUSA:

- KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIEI0BaTENbCKON JEeSTENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE y4YacTHE B pEIICHUM MPaKTHYECKUX 3a7ad COLHUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

- MHTEpeca K MPaKTHUYECKOMY H3Y4YEHMIO MpoQeccHil pa3IuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

- YBaXXEHHUSI K TPYLy, JIOJSAM Tpy/a U pe3yjiabTaTaM TPYIAOBOU JAESITENbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBHUIYaTbHOW TPAeKTOPUH OOpa3oBaHUs,
Oynyueil mpodeccun M peanu3aluyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6. DKOJIOrM4ECKOTO BOCIIUTAHHUS:

- 9KOJIOTUYECKH 11eJ1eCO00pa3HOro OTHOIIEHUS K MPUPOJE KaK UCTOYHHUKY CYIIECTBOBAHHUS
’KU3HHU Ha 3eMIie;

- TIOHUMAaHUs TII00aTBPHOrO XapaKTepa HKOJIOTHUECKUX MPOOSIeM, BIHSHHS SKOHOMHUYECKHIX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbl;



- OCO3HaHHS HEOOXOIMMOCTH MCIOJB30BAHUS JOCTIKCHUNM XUMUHU JJI PEUIICHHS BOIIPOCOB
PalMOHAIBHOTO TPUPOIOIOIB30BAHUS;

- AKTMBHOI'O HENPUATHUS INEHUCTBUM, INPHUHOCAIIMX BpEI OKPYKAlOLEH NPUPOJHOM Cpene,
YMEHHUS TPOTHO3UPOBATH HEOJIArOMPHUITHBIC HSKOJIOTHYECKUE IOCIEICTBUS TMPEIPUHUMACMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HQJIWYUSL PaA3BUTOrO SKOJOTMYECKOTO MBIIIJICHHUS, SKOJOTMYECKOM KYJIbTYpPhl, OINbITA
JIeATETbHOCTH  9KOJIOTMUECKOW  HAINpaBJICHHOCTH, YMEHHUSI  PYKOBOJICTBOBATHCSI HUMH B
MMO3HABATEJIbHONW, KOMMYHUKATUBHOW M COITMAIBHOM TMPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7. lleHHOCTH HAYYHOTO IMO3HAHMUS:

- MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
00I1IeCTBEHHOW MPAKTHKH;

- TIOHMMaHUs Crenu(UKH XUMHUU KaKk HayKd, OCO3HaHUA €€ poiu B (POPMUPOBAHUHU
pPaIMOHAIBPHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEIOCTHOTO IMPEACTABICHHS 00 OKPY)KaKOIIeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
po0JIeM COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

- yOexxI€HHOCTH B 0CO0OM 3HAYMMOCTH XHMHHU JUISI COBPEMCHHOW IUBUIM3AIUU: B €
TYMaHHUCTUYECKOW HAMpaBICHHOCTH WM BAXHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTepUaTbHOMN
KYJIBTYPBI, B PEIICHUHU TIOOATBHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHUS YEIOBEUYCCTBA - CHIPHEBOM,
SHEPIreTHYCCKOM, MUIIEBOW M AKOJIOTHIECKON 0€30MaCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00CCIICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXIO0TO WieHa 00IIeCTBa;

- €CTECTBEHHO-Hay4YHOW TI'PAMOTHOCTH: TMOHHMMAHHMS CYUIHOCTH METOAOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIONb30BaTh IOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS ABIICHUN OKPY)KAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUI; YMEHUS
nenath 000CHOBAHHBIC 3aKTIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C IIEJIHI0
MOJIy4eHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIIOJB30BaTh XUMHUSCKHUE 3HAHUS IS PEIICHHS TIPOoOieM
B PEAJIbHBIX KU3HEHHBIX CUTYaLUsIX;

- HHTepeca K MO3HAHUIO, UCCIIEI0BATEIBbCKOM JIEATETbHOCTH;

- TOTOBHOCTH M CIOCOOHOCTH K HEMpephbIBHOMY OOpa3oBaHUI0 W CcaMOOOpa30BaHHIO, K
AKTHBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUHU MO XUMHUH B COOTBETCTBUHU C KU3ZHECHHBIMU MMOTPEOHOCTSIMH,

- UWHTepeca K OCOOCHHOCTSM Tpylda B pa3nuyHbIX cdepax mnpodeccuoHaIbHON
JIeITEIIbHOCTH.

MeranpeaMeTHble pe3yJbTaThbl OCBOCHHs Y4eOHOro mnpeamera «XUMHS» Ha YPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

- 3HauMMble TSI (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUIUTMHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIC TTOHSITHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHON KapTHHBI MUpa U
cnenupuKy METOAOB IMO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEILIECTBO,
SHEPTHUs, SBJIICHHE, TMPOLIECC, CUCTEMa, HAYYHBIM (PaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCTIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIp.);

- YHUBepcaJbHblE  y4eOHBbIE  JedcTBHUS  (MO3HABaTelIbHBIE,  KOMMYHHUKATHUBHBIEC,
pErynaTuBHbIE), o0ecnieunBaronme GopMupoBanue ¢yHKIIMOHATBFHOW TPAMOTHOCTH U COLIMATBHON
KOMIIETCHIIMM  OOYYalOIIUXCs;  CIMOCOOHOCTh  OOy4YaloImMXCS  HUCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUTMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS W YHHUBEpCalbHbIC y4eOHbIE NEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHOW MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHHBEPCAIbHBIMU Y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBnaneHne yHUBEPCAIBHBIMHI Y4eOHBIMH TO3HABATEIHLHBIMU JCHCTBUSIMH:

1. ba30BEIMH TOTHYECKUMHU JEHUCTBUSIMH

- CaMOCTOATENTbHO (OPMYIHPOBATH W aAKTyaJIM3UPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE; ONPECISITh IENH JACSITSIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHXKCHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;



- HUCIOJB30BaTh IPU OCBOCHHUM 3HAHUI MNPUEMBI JIOTUYECKOTO MBILIUIEHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHUM M  yCTaHaBIMBaTh WX B3aMMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

- BBIOMPATh OCHOBAHUS M KPUTEPHUH IS Kiaccu(PUKAIIMK BEIIECTB M XUMUYECKUX PEaKIHii;

- YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3yUaeMbIMU SIBJICHUSIMU;

- CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, I10 aHAJIOTHUH),
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBACMBIX SBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

- IPUMEHSATH B MPOLIECCE NTO3HAHUS MCIIOJIb3YyEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) -
MOJIeIH, MPeoOpa3OBbIBATh MOJIENbHbBIC MPEACTABICHUS - XUMMHUYECKHUI 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMHYecKast OopMyIia, ypaBHEHHE XUMHUECKONW PEaKIK MPH PELICHUH y4eOHBIX MMO3HABATEIbHBIX
U TPaKTUYECKUX 3a/ay, MPUMEHSTh Ha3BaHHbIE MOJIENbHbIC MPEACTaBICHUS Ji1 BBIABICHUS
XapaKTEpPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX pEaKLUi;

2. ba3oBbIMU HCCIEAOBATEIBCKUMU JACUCTBUSAMH - BJIaJIeTh OCHOBAMH METOJIOB HAyYHOIO
[IO3HAHMS BEIIECTB U XUMUYECKUX pEaKLUi;

- ¢opMynupoBaTh IIeIM M 3aJa4d HMCCIEAOBAHUSA, HCIIOJNb30BATh IIOCTABICHHbBIC
¥ CaMOCTOSITETIbHO CPOPMYIMPOBAHHBIE BONPOCH B KaueCTBE WHCTPYMEHTA MO3HAHHUS U OCHOBBI
IUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

- BJAJETh HABbIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEJIEHUS YUYECHHUUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 3a XOJOM IIpoIlecca, CaMOCTOSITEIBHO
POTHO3UPOBATH €ro  pe3ysbTaT, (OPMYIHPOBATH OOOOMICHHS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUSA, COCTaBJISATh OOOCHOBAHHBIA OTUYET O MPOAETAHHOM
pabore;

- npuoOpeTaTth OMNBIT YYCHHUECKON HCCIEAOBATEIbCKOM M MPOEKTHON JAeATeIbHOCTH,
NPOSIBJIATHE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOOB pEIIeHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METOOB ITO3HAHUS;

3. Ilpuémamu pabotsl ¢ MHPOpPMALUEH - OPUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHUKAX
uH(popMaluu (Hay4yHO-TIONYJISIpHAS JIMTEPaTypa XUMUYECKOTO COJIepP:KaHus, CIIPaBOYHbIE TTOCOOUS,
pecypebl UHTepHeTa), aHAIM3UPOBaTh MHMOOPMAIMIO PA3IMYHBIX BUAOB U (OPM IpEICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTb U HETPOTUBOPEUYNBOCTD;

- (opmynupoBaTh 3ampoChl U NPUMEHATH pPa3IMYHBIE METOABl NpU MOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3a1ay ONpeeIEHHOTO THIIa;

- pUOOpPETaTh OMBIT MCHOJIb30BAHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSATEIbHO BBIOMPATh ONTHMaJIbHYIO (POpPMY IpEACTaBICHUS UHPOPMALUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U T. I1.);

- HUCIOJIb30BaTh HAYYHbIH SI3bIK B KauyecTBE CpeAcTBa NpuU paboTe C XUMHYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHbIE ((PU3ndeckrue 1 MaTeMaTH4eCKre) 3HaKU U CUMBOJIBI,
dbopMyiibl, a0OpeBUaTypbl, HOMEHKIATYPY;

- HCIIOJIB30BATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OBnazneHne yHuBEpCabHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

- 3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl B XO/€ Auaiora W/Wil JTUCKYCCUH,
BbICKa3bIBaTh WJE€H, (OPMYyJIHPOBATh CBOM NPEJIOKEHHS OTHOCHUTENIBHO  BBIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

- BBICTYNATh C Mpe3eHTaluell pe3yJbTaTOB IO3HABATENbHON AESITEeIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peanu3aliu y4eOHOTo
npoeKkTa, U (OPMYIHPOBATh BBIBOABI 110 pe3yJibTaTaM MPOBEAEHHBIX MCCICIOBAHUN MYyTEM
COTJIACOBAHUS MO3UIIMI B X0 OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

OBnazneHne yHUBEpPCAIIbHBIMU PETYIISITUBHBIMU AEHCTBUSIMMU:

- CaMOCTOSITENIbHO IJIAHUPOBATh W OCYHIECTBIIATH CBOIO IMO3HABATENIBbHYIO JIE€ATEIbHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH



npe/UlaraéMblii  arOPUTM JEHCTBHM TNPH BBINOJHEHHM YYEOHBIX M HMCCIEIOBATEIbCKHX 3ajad,
BBIOMpaTh Hanbosnee dOPEKTUBHBIA CITOCOO WX pEHIeHUsT ¢ YYETOM IMOJTYYEHHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

- OCYILECTBJIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

* IpeIMETHBIX:

- cieuupuyeckue Juist yueOHOro npeaMera «XUMHUsA» HaydHble 3HAHUSI, YMEHUS M CIIOCOOBI
JEHCTBUI 10 OCBOEHUIO, MHTEPIpPETAIMA M MPeoOpa3OBaHUIO 3HAHWW, BHJBI AEATEIBHOCTU IO
IOJy4EHUIO HOBOT'O 3HAHUS U NMPUMEHEHUIO 3HaHUH B Pa3IMUYHBIX Y4EOHBIX CUTYyalUsX, a TAKXKE B
pEaIbHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C XUMUEH.

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHsD) OTPaxaroT:

1) chopMupOBaHHOCTH TPEICTABICHUN: O MECTe M 3HAYCHWU OPraHWYECKOH XHMHHU B
CHCTEME €CTECTBEHHbIX HayK M €€ pojid B 00eCHeueHHH YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B
peleHur TpoOJIeM HKOJIOTHYECKOM, SHEPreTUYeCKOW W TUIIEeBOW OE30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHMM HOBBIX MaTEpUAIOB, HOBBIX HMCTOYHHUKOB OJHEPruU, B 00eCIEeYEeHUU
PaLMOHATIBHOTO TPHPOJIONIONB30BaHMs, B (POPMHUPOBAHUU MHUPOBO33PEHUS M OOMLICH KyIbTypHI
YeJI0BEeKa, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 310POBBIO U NPUPOIHON
cpene;

2) BIaJeHHE CHCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOIIOJIAraolue
HOHSTHS — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO U DJICKTPOHHAsi 000JI0UKa aToma, S-, P-, d-aTOMHBIC
opOUTaNN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOpUAU3alis aTOMHBIX OpOUTaJIeH, HOH,
MOJIEKYJIa, BAJIEHTHOCTD, AJIEKTPOOTPHULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKasl CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, yriepoJHblii ckeneT, (QyHKIMOHAIbHAs TpyIIa, paaukal,
CTPYKTypHbIE (OpMyJibl (pa3BEPHYThIEC, COKpAILEHHBIE, CKEJIETHBIE), U30MEPHUS CTPYKTypHas M
IPOCTPaHCTBEHHAas (reoMeTpuyecKasl, ONTHYECKas), ©30MEepbl, TOMOJOIMYECKUI psijl, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOJA- U a30TCOAEpIKAllMe OPraHUYECKUE COECIUHEHHSl, MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI (IEPUOAUYECKHI 3aKOH
. Y. MenpeneeBa, Teopusi CTpOEHUS opraHudeckux Bemects A. M. ByTtiepoBa, 3akoH cOXpaHeHuUs
Macchl BEILECTB, 3aKOH COXPAHEHUs M MPEBPAIICHUS SHEPIUU HpPU XMUMHUYECKHX DPEaKLusX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIe)KAIlME B OCHOBE
NOHMMAHHS NPUYMHHOCTU U CUCTEMHOCTH XMMHWUYECKUX SBJICHUH; MPEACTABICHUS O MEXaHU3Max
XUMHUYECKHUX peaKluil, TEpMOJIUHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMMHOM BIIMSHUM aTOMOB W TpYyNIl aTOMOB B MOJIEKyJaX (MHAYKTUBHBIH W MeE30MEpHBIN
s dextsl, opuentanTsl [ u Il pona); pakronoruvyeckue cBeeHrs 0 CBOMCTBAX, COCTABE, MOTYyUYECHUN
U 0€30IaCHOM HCIOJIb30BaHUM Ba)KHEHIINX OPraHMYECKUX BELIECTB B OBITY M MPAKTHYECKOI
JeSITEIbBHOCTH YeJIOBeKa, OOLIMX HAy4YHBIX MPHUHIIMIAX XMMHUYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
IPOM3BOJICTBA METaHOIA, TepepaboTKu HePTH);

3) chopMHpPOBAaHHOCTH YMEHHUMH: BBIABIATH  XapaKTEpHblE TMPU3HAKU  MOHSITHUH,
YCTaHABIMBAaTh MX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHATUSA IPH ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUN;

4) chopMHPOBAHHOCTb YMEHUM: UCIOJIB30BaTh XUMHUUECKYIO CUMBOJIUKY JJISI COCTAaBJICHHS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (QopMys
OPraHMYECKHUX BEUIECTB; COCTABJISITH YPaBHEHUS XMMHMUYECKHX PpEaKIMM M pacKpblBaThb MX
CYIIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OanmaHca OSTHX peakIuif; peakuuil HMOHHOrO oOOMeHa MyTéM COCTaBJICHHUS MX MOJHBIX MU
COKpAIIEHHBIX HOHHBIX YpaBHEHUH; U3rOTaBINBaTh MOJEIN MOJIEKYJI OpraHUYEeCKHX BEUIECTB JJIs
WUTIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

5) chopmMHpOBaHHOCTP  YMEHHH:  yCTaHABIMBaTh  MPUHAAJICKHOCTb  H3YYEHHBIX
OpPraHMYeCKHUX BEIIECTB IO HX COCTaBy M CTPOCHHI0O K  OINpeNelEHHOMY Kiaccy/TpyIrme
COeIMHEHUH, NaBaTbUM Ha3BaHus no cucremartudeckoi HomeHkinarype (IUPAC) u mpuBoauth
TpPUBMAJbHbIE HAa3BaHWs JJsl OTIENBHBIX NpPEACTABUTENEH OpraHMYecKUX BEIIECTB (ITHUIIEH,
aleTUJIeH, TOJYOJI, TVIMLEPHH, STUICHIVIMKONb, (eHOJ, (opManbIerui, aueTalbIerusl, aleToH,
MypaBbUHasl KHCJIOTAa, YKCyCHas KHCIIOTAa, CT€ApUHOBAas, OJIEMHOBAs, NAJbMUTHUHOBAs KUCJIOTHI,



TJIMIUH, JJaHUH, MaJIbT03a, (PYKTO3a, aHWJIUH, JTUBHUHII, U30TIPEH, XJIOPOIIPEH, CTUPOI U JIp.);

6) chopMHpPOBAaHHOCTh YMEHHS OIpPEAENATh BUJ XHUMHUYECKOH CBS3M B OpPraHMYECKUX
COEIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBA3b, G- U M-CBsA3b, BOJOPOIHAS CBS3b);

7) chopMHpPOBAaHHOCTH YMEHHSI MPUMEHSTHh MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemectB A. M. byrnepoBa st 00bsICHEHUSI 3aBHCUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa U
CTPOCHHUS;

8) chopMUPOBAaHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTaB, CTPOCHHE, (PHU3HUECKUE U
XUMHUYECKHE CBOICTBA TUIWYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AaJKAaJUEHOB, aJKWHOB, apOMaTHYECKHUX YIJIIEBOJOPOJIOB,
CIUPTOB, aJbICTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3(QHUPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEeBOJOB (MOHO-, TN - U TMOJIUCAXAPUIIOB);
WUTIOCTPUPOBATh T€HETHYECKYI0 CBSI3b MEXJIy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIUi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

9) copmMupOBaHHOCTH YMEHHS TMOATBEPKIaTh HA KOHKPETHBIX IPUMEpax XapakTep
3aBUCHUMOCTH PEAKLMOHHON CIIOCOOHOCTM OpPraHMYECKMX COEAMHEHUH OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AUMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

10) chopMUPOBAaHHOCTH YMEHHMSI XapaKTEpHU30BaTh HMCTOYHUKH YIJIEBOJOPOJIHOTO ChIPbs
(HedTb, TPUPOIHBIA Ta3, Yroib), CHOCOOBI €ro mnepepaboTKU M MPaKTUYECKOe NPUMEHEHUE
IPOJYKTOB NIEpepaboOTKH;

11) chopmupoBaHHOCTH BIAJCHHS CHCTEMOHl 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUS - HAOJIIOIEHUH, U3MEPEHUH, MOIETUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICICHHOM)
U YMEHHS MPUMEHSTh 3TH 3HaHUS; CPOPMUPOBAHHOCTH YMEHUSI MPUMEHSATh OCHOBHBIE OMEpaIluu
MBICIIUTEIBHOM JEATENbHOCTH - aHAIW3 M CHHTE3, CpPaBHEHHE, 00O0OIIEeHHE, CHCTEMAaTH3aLUIO,
BBISIBJICHUE TPUYMHHO-CICICTBEHHBIX CBSA3CH - AJI1 M3y4eHHUS CBOMCTB BELIECTB U XUMHUYECKHX
peaKuuii;

12) chopmMrpoBaHHOCTH YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMHUYECKHUX 3HAHUN C MOHATHSIMU
U MPEICTaBICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB s 0ojiee OCO3HAHHOIO
MOHMMAHUS CYIIHOCTH MaTepHUaJbHOTO €IMHCTBA MHpPA; MCIOJIb30BATh CHCTEMHBIE 3HAHUS I10
OpraHMYECKON XUMHUM Uil OOBSICHEHHS] U NPOTHO3UPOBAHUS SIBICHUN, MMEIOLIUX E€CTECTBEHHO-
HaY4HYIO IPUPO.LY;

13) chopMHUPOBAaHHOCTh YMEHMH: NPOBOAMUTH pacdy€Thl MO XUMHUYECKUM (opmynaMm U
YPaBHEHMSIM XUMHUYECKUX PEAKIMN C UCTIONb30BaHUEM (PU3MUECKUX BEJIMUYUH (Macca, 00bEM rasos,
KOJIMUECTBO BEILIECTBA), XapaKTEPU3YIOUINX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacuéThl IO
HaXOXXJCHUI0O XMMUYECKOH (OpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISAM XMMHUYECKHX
AJIEMEHTOB, MPOJIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

14) copMupOBaHHOCTH YMEHHIA: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C MO3UIUH
HKOJIOTMYECKON O€30IacHOCTH MOCJEACTBUS OBITOBOM M NPOU3BOJACTBEHHOM J1€ATEIbHOCTH
4eJI0BEKa, CBA3aHHON ¢ MepepabOTKOM BEIeCTB; UCIOIb30BaTh NOJYYEHHBIE 3HAHUS I TPUHSATHS
TPaMOTHBIX PEIIEHUH MPOOIIEM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH;

15) chopMHpOBaHHOCTh YMEHUI: CAMOCTOSATENIBHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHH
HKCIEPUMEHT (MONTYYeHHE M HU3YYEHHE CBOMCTB OpraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIUU
YIIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHCIOPOJCOJAEPKALINX OPraHMUYECKHX BEILECTB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3ajlay M0 Paclo3HAaBAaHUIO OPraHMYECKHX BELIECTB) C COOJIOJEHUEM MPaBUI
6e301macHOro oOpaleHus ¢ BeleCcTBaMU U J1abopaTOpHbIM 000pyI0BaHUEM, (OPMYIUPOBATH 1T
MCCJIEIOBaHMSI, TIPEJCTABIATh B Pa3IU4YHON (popme pe3ysbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

16) chopMUpOBaHHOCTH yMEHHI: cOOJIOAAaTh MpaBUia SKOJIOTMUYECKH 11eJIeCO00pa3HOTo
NOBEJCHUA B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHHS CBOETO 310POBBS,
OKpYyKaroleun
IIPUPOIHOM Cpebl U TOCTUKEHUS €€ yCTONYMBOIO pa3BUTHS,

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO NEHCTBUS HAa KUBBIE OPraHU3MBI ONPEIEeNIEHHBIX
OpraHMYeCcKHX BEIIEeCTB, MOHMMAas cMblica nokaszarens I1/IK; anamusumpoBaTh 1esnecooOpa3HOCTh



NPUMEHEHUS OPTraHUYECKHUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHHS
PHUCK-TIONB32;

17) chopMUPOBAHHOCTh YMEHUM: OCYHIECTBIATH IICJICHATIPABICHHBIA MOUCK XUMHYECKON
uHbOpMallMd B pa3UYHbIX HCTOYHUKAxX (HayyHas u ydeOHo-HayuHas muteparypa, CMMU,
WuTepHeT u Ap.), KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(POpPMALUIO, TiepepadaThiBaTh e€ 1
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIIEHHOM yueOHOM 3a1ayeil.

[IpenMeTHble pe3yabTaThl OCBOEHMsI Kypca «OO0masi M HeopraHm4yeckass XHMHSD)
OTPAXKAIOT:

1)  chopMUpOBAaHHOCTH  TPEACTABICHUH: O  MaTepUaIbHOM  E€AMHCTBE  MHpAa,
3aKOHOMEPHOCTSIX M [MO3HABAEMOCTH SBJICHHI MPUPOJBI; O MECTE M 3HAYEHUU XMMHHU B CHCTEME
€CTECTBEHHBIX HAyK W €€ poiu B 00ecneueHHH YCTOWYMBOTO Pa3BUTHS, B PEHICHUU IMPOOIeM
9KOJIOTHYECKOM, PHEpreTUYecKOoil W MUIEBOM 0€30MacHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3/IaHUU
HOBBIX MAaTEpUaloOB, HOBbIX HCTOYHUKOB DJSHEpPruu, B 00ecre4yeH  palyOHAIbHOIO
MPUPOIONOIL30BaHuUsl, B (JOPMUPOBAHUU MUPOBO33PEHHUS U OOIICH KyIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEE;

2) chopMHpPOBAaHHOCTh BIAJACHUS CHCTEMOM XHMHUYECKUX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS - XUMUYECKUI 3JIEMEHT, aTOM, SIPO aTOMA, MU30TOIIBI, JIEKTPOHHAs
obosiouka aroma, s-, pP-, O-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuIu3anysi aTOMHBIX OpOHWTAajei, MOH, MOJIEKYyJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTETNeHb OKHCIICHUS, XMMUYECKasi CBA3h (KOBAJICHTHAs, MOHHAsA, METa/UIMYecKas, BOJOPOJHAs),
KpUCTAJJIMYECKAsl PEIIETKAa, XMMHUYECKas pEeaklMsi, pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] TUCCOLMALINS, CTETIEHb TUCCOLMALMU, BOJOPOAHBINA NTOKA3aTellb, OKUCIUTEND,
BOCCTAaHOBHUTEIb, TEIUIOBOW 3(P(PEKT XMMHUYECKOH peaknuu, CKOpPOCTb XWMHYECKOH peakluu,
XUMHYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs SJIEKTPOIUTUYECKON IUCCOIMAIINU,
nepuoanueckui 3akoH /. . MenaeneeBa, 3aKOH COXpaHEHUS MACChI BEILIECTB, 3aKOH COXPAHECHUS
Y MPEBPALICHUS SJHEPTUH TP XUMUYECKUX PEAKIUAX, 3aKOH MIOCTOSIHCTBA COCTABA BEILIECTB, 3aKOH
JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XUMHH, MHPOBO33PEHUYECKUE
3HaHMS, JIeKAUMe B OCHOBE MOHMMAaHUS NPUYMHHOCTH U CHUCTEMHOCTHM XUMHUYECKUX SIBJICHUU;
COBPEMEHHBIE MPEACTABICHUS O CTPOCHHM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HaJMOJIEKYJSIDHOM  YpPOBHSX; IPEIACTABICHUA O MEXaHM3MaxX XMMHUYECKHX  PEaKIHH,
TEPMOJUHAMHYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUs, O XUMHUYECKOM
pPaBHOBECHM, PACTBOpPAaxX M AMCIEPCHBIX CUCTeMax; (DaKTOJIOTMYECKHE CBEJEHHs O CBOMCTBax,
COCTaBe, MOJIyUeHUHU U O€30MMaCHOM MCIOJIb30BaHUU BAKHEUIIINX HEOPTaHUYECKUX BELECTB B OBITY
U TPaKTHUYECKOW JIeATENIbHOCTH 4YeloBeKa, OOIMX Hay4HbIX MPUHIMIAX XHMHYECKOTO
IIPOU3BOJICTBA;

3) chopMHpPOBAaHHOCTH YMEHHH: BBIIBIATh  XapaKTepHble NPU3HAKU  IOHSITHH,
YCTaHaBIMBaTh HX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATUS MpPU ONMHMCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUI;

4) chopMUPOBAHHOCTh YMEHHMS HCIIOJIb30BATh XMMHUECKYI0 CHUMBOJHUKY JUIsl COCTABIICHUS
(dopMyI1 BEelIECTB M ypaBHEHUN XMMHUYECKHX peakluuii; cucremaruieckyro HomeHkiaarypy (IUPAC)
U TPUBHAJIbHBIE HA3BAHUS OT/I€JIbHBIX BEILIECTB;

5) cpOpMHPOBAHHOCTh YMEHHS ONPEAETATh BAJEHTHOCTh U CTENEHb OKHUCIICHHS
XUMHUYECKHX OJJIEMEHTOB B COEJUHEHMSX; BMJ XHUMHMUYECKON CBSI3M (KOBaJEHTHAas, HWOHHAasi,
METAJIIINYECKast, BOAOPOHAs ); TUIl KPUCTAIIINYECKON PEMIETKN KOHKPETHOTO BEILIECTBA;

6) chopMHpPOBAHHOCTH YMEHHUS OOBSCHATh 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHA
XUMHUYECKON CBA3M M THIA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM M JOHOPHO-aKLENTOPHBINA
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

7) chOpMHPOBAHHOCTH YMEHHUH: KiIacCH(UIMPOBATh: HEOPraHUYECKHE BEIIeCTBa MO HUX
COCTaBY; XHMHYECKHE pEeaKUUU MO pPa3IMYHbIM NpHU3HAKaM (YUCIy U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((}eKkTy peakuuyd, H3MEHEHUIO CTeNeHed OKHUCICHHS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa M T. I1.); CAMOCTOSTEIbHO BEIOUPATh OCHOBAHMS U KPUTEPUU
JUIS KJIacCU(UKAILIUN N3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIINIA;



8) chopMHpPOBAaHHOCTH YMEHMS PpAcCKpbIBaThb CMBICI Iepuoandeckoro 3akona JI. U.
MeHngeneeBa M JEMOHCTPUPOBATH  €r0  CHCTEMAaTU3UPYIOLIYIO,  OOBSCHUTENbHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

9) copMupOBaHHOCTh YMEHHUI: XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB U HMOHOB
XUMUYECKUX DJIEMEHTOB IIEpBOro - 4eTBEpTroro nepuonoB Ilepumonmueckoin cucremsr [ .
MenpeneeBa, UCIIOIB3YS MOHATUSA «OHEPreTUYECKUE YPOBHUY, «IHEPrETHUECKUE TIOLYPOBHU», «S-,
p-, d-aToMHBIC OpOUTAIM», «OCHOBHOE M BO30YKIEHHOE SHEPIETHUYCCKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIAMHEHHH IO
nepuonaMm u rpynnam Ilepuonnueckont cucremst Jl. 1. MeHneneeBa, BaJ€HTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

10) cdopMuUpPOBaHHOCTH YMEHHWH: XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XHMHUYECKUE
CBOMCTBA BEILECTB DPA3JIMYHBIX KIACCOB; IOATBEPXKAATH CYILECTBOBAHUE T'€HETUYECKOW CBA3HU
MEXIY
HEOPraHMYECKUMH BEUIECTBAMHU € IIOMOLIbIO YPAaBHEHUHN COOTBETCTBYIOIUX XUMHUUECKUX PEAKLIMM;

11) c(OPMHPOBAHHOCTH YMEHUSA pacKpbIBaTh CYILHOCTb: OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAaKIMi MOCPEICTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKLui;
peakuuii HOHHOIO OOMEHa MYTEM COCTAaBJIEHHUS UX IOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHUI;
peakuuii THapoIIn3a; peakunil KOMIIEKCOoOpa3oBaHus (Ha MpuMepe T'HAPOKCOKOMIUIEKCOB LIMHKA
Y QTIOMUHUS);

12) chopMHUpPOBaHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHMUsS XUMHUYECKUX
peakuuii Cc y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HU3MEHEHUs CKOpPOCTH
XMMHUYECKON peakiUM B 3aBHUCHMOCTH OT PA3JIMYHBIX (DPAKTOPOB, a TAKXKe XapaKTep CMEIEHUs
XUMHYECKOT'O PAaBHOBECHUSI 1101 BJIUSHUEM BHEIIHUX Bo3nercTBuit (nmpuniun Jle-Ilarense);

13) chopMupoBaHHOCTH yMEHHsI XapaKTEpU30BAaTh XUMMUYECKHE pEeaKLUH, JeKallue B
OCHOBE TPOMBIIUIEHHOTO TOJYYEeHUsI CEPHOW KHUCIOTHI, aMMHaKa, OOIIME HAyYHBIC HPUHIUITHI
XMMHUYECKHX TPOM3BOJCTB; LIEIECOOOpPa3HOCTh IPUMEHEHHsS HEOPraHMYeCKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

14) chopMuUpOBaHHOCTb BIAJEHUSI CHUCTEMOW 3HAaHUM O METOAAX HAYYHOrO IO3HAHMS
ABJICHUM MPHUPOAbI - HAOJIOJIEHUE, W3MEPEHHE, MOJECIUPOBAHME, SKCIEPUMEHT (pealbHBbId U
MBICJIEHHBIN), HCHOJb3YEMBIX B €CTECTBEHHBIX HAyKax; YMEHMsI MPHUMEHSATb 3TH 3HAaHUS IPH
HKCIIEPUMEHTAJIbHOM HCCIIEI0BAaHUU BELIECTB U JUIsl OOBSICHEHUS] XMMHUYECKUX SIBJICHUH, UMEIOIINX
MECTO B IIPUPOJIE, IPAKTHUUECKOM EATEIbHOCTH Y€JI0BEKa U B IOBCEAHEBHOMN KU3HU;

15) chopMHUpOBaHHOCTh YMEHHUSI BBISIBIISITh B3AUMOCBS3b XMMHUECKUX 3HAHUN C TIOHATUSAMU
U TPEeACTAaBICHUSMH JPYIMX €CTECTBEHHO-HAYYHBIX MpPEIMETOB s 0ojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAJIBLHOTO €JUHCTBA MUPA;

16) chopMUPOBAaHHOCTb YMEHHUS MPOBOJUTH PACUYETHL: C MCIOJIB30BAaHUEM MOHATHH
«MaccoBasi JI0Ji1 BEIIECTBA B PAacTBOPE» M «MOJISIpHAsl KOHIIEHTPALUS; MacChl BELIECTBA WU
00BbEMa rasza 1o U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BbEMY OJHOTO U3 y4acTBYIOIUX B
peakuuy BEIIECTB; TEMJIOBOro 3pQeKra peakluu; 3Ha4eHHs BOJIOPOJHOIO MOKa3aTessi pacTBOPOB
KHCJIOT U LIeJI0Yei ¢ M3BECTHON CTENEeHbI0 AMCCOLUAIMM; Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA)
NPOJYKTa pEeaKkiuu, €clid OJHO M3 UCXOAHBIX BELIECTB JaHO B BMJIE PACTBOpA C ONpPENEIEHHOMN
MaccoOBOM J0J1el pacTBOPEHHOIO BEIECTBA WIM JaHO B M30BITKE (MMEET MPUMECH); AO0JIH BbIX0Ja
IPOJYKTa peakuu; OObEMHBIX OTHOILLIEHHH ra3oB;

17) copMHUpPOBaHHOCTh YMEHUI: CAMOCTOSATENILHO TNIAHUPOBATh U MPOBOAUTH XUMHUUYECKHHA
HKCIIEPUMEHT (IIPOBEECHUE PEAKIM MOHHOTO OOMEHA; MOATBEP)K/IEHHE KauyeCTBEHHOTO COCTaBa
HEOPraHMUYECKUX BEIIECTB; ONPEICIICHNE CPEIbl PaCTBOPOB BEIIECTB C MOMOIIBIO WHIUKATOPOB;
U3YYEeHHUE BIMSHMS pPa3IHuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peaklMH; pelleHue
HKCIEPUMEHTANbHBIX 3a7lad Mo TeMaMm «Mertamnsl» u «Hemeramasl») ¢ coOmo/leHHeM IpaBHI
0e30MmacHOro o0paleHus ¢ BEIIECTBAMU U JIaDOopaTOpHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIETh
UCCIICIOBaHMs, MPEICTABIATh B PA3IUYHON (OpMe pe3ynbTaTbl HKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

18) chopmMupoBaHHOCTH yMEHUI: cOOIIOAATH MpaBUIIa MOJIb30BAHUS XUMHUECKONW TTOCYI0M



U J1abOpaTOpHBIM 000PY0BaHUEM, OOPALICHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMH I10
BBINOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB; 3KOJIOIMUYECKH L[€J1eCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOH JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 370POBbsI, OKPY’KAIOLIEH TPUPOJHON
Cpelbl U IOCTUXKEHUs €€ YCTOMYMBOIO pa3BUTHUS; OCO3HABATh OMACHOCTh TOKCHYECKOIO ACHCTBUS
Ha JKUBBIE OPraHU3Mbl ONpPEJEIEHHBIX HEOPraHMYECKHUX BEILECTB, IIOHUMAs CMBICI IOKA3aTesst
ITAK;

19) chopMUPOBAaHHOCTh YMEHHUM: OCYIIECTBIATH IICJICHATIPABICHHBIA MOUCK XUMHYECKON
UHpOpPMAaLlMM B DPA3JIMYHBIX MCTOYHMKAaX (Hay4yHas M ydeOHO-HaydHas Jjuteparypa, CMU,
WuTepHeT u Ap.), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(POpPMALUIO, TiepepadaThiBaTh e€ 1
UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABIEHHOM yueOHOI 3a1aueil.



2. CTPYKTYPA U COAEPXKAHHUE YUYEFHOMJIACIUILIUHBI

2.1. O0beM yueOHOii TMCUUIJIMHBI M BUABI Y4e0HOI padoThl

Bun yueOHo# padoThI O0bem yacoB

O0bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIIUHbI 72

B T.4. 70
OcHoBHOe cojiep:KaHue 70

B TOM YHCJIE:

TEOpETHYECKOe 00yUueHne 32
IPAKTUYECKHUE 3aHSITUS 28
1a00paTOPHBIE 3aHATHS 10
IIpome:xxyTouHasi aTTecTanus (3a4eT ¢ OlleHKOH 2 cemecTp)

OK 01. Bsibuparts crioco0bl penieHus 3a1ad npoheCCUHOHATBLHOM ACSITeIbHOCTH TPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA MOMCKA, aHAIW3a U UHTEPIIPETallui HHPOPMAIUH 1
MH(OPMaLMOHHBIE TEXHOJIOTUH AJIs BBITIOJHEHHS 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTU

OK 04. D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07. CopnelicTBOBaTb COXpPAaHEHHUIO OKPYKAIOLIEH Cpefbl, pecypcocOepeKeHUI0, MPUMEHSATh
3HaHUST 00 W3MEHEHHHM KIUMara, TPUHIMIE OepeKIMBOIO MPOM3BOJICTBA, A(P(PEKTUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX



2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

Koabl
KOMIIeTeHIINI "
JIMYHOCTHBIX
pe3yJabTaToB?,
HaumenoBanme Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH Oo0bem B
pa3aesioB U TeM 00y4YarIMXCcs yacax (hopmuposariio
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NporpamMmsl
1 2 3 4
1 kypc 1 cemectp
OO01asi 1 HeOpraHM4YecKass XuMHsl 70
Pazgen 1. OcHOBBI cTPpOEHUS BellecTBa 6
Tema 1.1. Coaep:xanue yueOHOro MaTepuasa 4 OK 01
Crpoenue aTOMOB | TeopeTHuecKoe 0GyueHne
XAMHICCKIX CoBpeMenHas Mofenb CTpoeHHst aroMa. CHMBOJIMYECKMH S3BIK  XHMHH. 2
JJIEMEHTOB W NIPUPOJA | XUMUYECKUN dJIEMEHT. DJEeKTpOoHHas KoHburypauus atoma. Kiaccuduxarms
XUMUYECKOH CBSA3U XUMHAYECKHX 3JIEMEHTOB (S-, P-, d-amemenTsl). BajeHTHbIE 3IEKTPOHBI
BanentHoCTb. DneKkTpoHHas npupozaa XUMHUYECKOMN CBSI3H.
DNeKTPOOTPUIIATETLHOCTh. BHUIBI XMMHUYECKOW CBsi3U (KOBAJICGHTHAs, WOHHAasi,
METaJITUYecKasi, BOJOPOJIHAS) M CITIOCOOBI €€ 00pa30BaHHUs
IIpakTnyeckune 3aHATHSA 2
IIpakTuyeckoe 3ansitue Nel. Pemienue 3aannil Ha UCMOJIB30BAHUE XUMUYECKOM 2

CHMBOJIMKA M Ha3BaHWI COEAWHEHHI MO HOMEHKJIATYpe MEXKIYHapOJHOTO COK3a
T eopeTqucxoﬁ u HpHKJ’I&}IHOﬁ XUMHHU U TPUBHUAJTIBHBIX Ha3BaHUH JIA COCTaBJICHUA

XUMHUYECKUX (OpMYyN JBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(QUIOB,




TUAPUAOB U T.I1.) U IPYTMX HEOPTAaHUYECKUX COEAMHEHUMN OTIEIIbHBIX KJIACCOB.
IIpakTrueckue 3agaHusl Ha YCTAHOBJICHUE CBSI3M MEXKIY CTPOCHHMEM AaTOMOB
XUMUYECKUX DJIEMEHTOB M IEPUOAUYECKUM H3MEHEHUEM CBOMCTB XHMHYECKHX
JJIEMEHTOB U MX COCIMHEHUN B COOTBETCTBMM C IOJIOKeHHEM [lepmommueckoit
CUCTEMBI.

Tema 1.2.
[Tepuonuueckuii 3aKoH
1 Tabiuia

. 1. Menneneena.

Conep:xanue y4ye0HOIro MaTepuaJa.

TeopeaneCKoe oﬁyqe}me

B ToM yHc/ie MPaKTHYECKUX 3aHATHH

IIpakTnyeckoe 3ansatue Ne2. [lepronnueckas cucreMa XUMUUYECKUX DJIEMEHTOB
HA.HN. Mengeneea. @Pusnueckuni cmbicin Ilepuoguueckoro 3akona JI.H.
MenpneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XUMHUYECKHUX JJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBHH C IMOJIOKECHUEM
XMMHYECKOro 3jieMeHTa B llepmoamyeckoin cucrteme. MUpPOBO33pEHUYECKOE U
Hay4Hoe 3HaueHue llepuonmueckoro 3akona [I.MI. Menneneesa. IIpornossr JI.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pewenue MPaKTUKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha
XapaKTepU3alui0 XUMHUYECKUX DJIEMEHTOB «MeTauinueckue / HeMeTalUTHYeCKIe
CBOMCTBA, JIEKTPOOTPHUIATEIBHOCTh XUMUYECKHUX AJIIEMEHTOB B COOTBETCTBUH C MX
3JIEKTPOHHBIM CTPOEHUEM U TMOJIOKEHUEM B IEPHUOJNYECKON CUCTEME XUMHUUYECKHUX
anemenToB .M. MenaeneeBay

OK 01
OK 02

Pa3nen 2. XumMnueckue peakuuu

Tema 2.1 Tuner
XUMHUYECKUX PEaKIU

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe odyuenune

Knaccuukanuss U THUIBI XMMHUYECKHX PEAKIUH C ydacTHEM HEOpPraHMYecKuX
BemecTB. CoOCTaBleHME YpPAaBHEHHMM pEakUUd COENMHEHMS, PA3JI0KEHUS,
3aMeleHus, 0OMeHa, B T.4. peaKIHil TOpeHus], OKHCIECHUSI-BOCCTAHOBIICHUS.

ypaBHeHI/ISI oKHuclIeHus-socctaHoBieHus. Crenedb oxkuciaeHUA. OKHUCIUTEID U
BOCCTQHOBHUTEIIb. CocraBnenue u ypaBHHUBaHHE OKHUCJIUTEIbHO-
BOCCTQHOBUTEJIBHBIX PEaKIUi METOAOM 3JEKTPOHHOro OanmaHca. OKHCIUTEIHHO-

NN B>

OK 01




BOCCTAaHOBUTCIIBHBIC PCAKOWHU B IMIPUPOAC, MNPOU3BOACTBCHHLIX IIpOHECCaAX U
KU3HCACATCIbHOCTH OPraHn3MOB

I[MpakTuyeckune 3aHATHS

IIpakTnueckoe 3ansitue Ne3. KosinuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE
KOJIMYECTBEHHBIEC 3aKOHBl B XHMHMHM M PacyeThl [0 YPABHEHUSM XHMHYECKHUX
peakuuii. Mosb Kak eJuHMIIA KOJMYECTBA BelllecTBa. MousipHas macca. 3aKOHBI
COXpaHEHMs Macchl W HHepruu. 3akoH ABorajapo. MonspHblii 00beM TIa30B.
OTtHOocuTeNnbHAs INIOTHOCTH Ta30B. PacyeTsl N0 ypaBHEHUSIM XUMUYECKUX pEaKLUn
C HUCHOJb30BAHUEM Macchl, 00beMa (HOpPMaJIbHBIE YCIOBHUS) I'a30B, KOJIMYECTBA
BELIECTBA

Tema 2.2
DNeKTpOoIUTHYECKAs
JIACCOLHAIS
HOHHBIN 00MeH

Conep:xaHue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

N

TeOpI/IH BHCKTpOHHTI/I‘ICCKOﬁ Auccouuanuu. Honnbl. 9J'IeKTpOJ'II/ITI>I,
HEIJICKTPOJHUTHI. Peakniun HOHHOTO oomena. CocTaBlIeHHE peaKuHﬁ HOHHOTO
oOMmeHa IMyTEM COCTABJICHUSA HUX TOJHBIX U COKPAIICHHBIX HMOHHBIX ypaBHeHHfI.
KucnorHo-ocHOBHBIC pCaKkuunu. 38.)18.HI/IH Ha COCTAaBJICHUC MOHHBIX peaKI_II/Iﬁ

JlaGopaTopHble 3aHATHUS

JlabopaTopnasi padora Nel «Turbl XUMHYECKUX PEAKIUII»
HccnenoBanue TUIOB (10 COCTaBY M KOJUYECTBY HMCXOJIHBIX M OOPa3yIOIIMXCS

BEIIECTB) U NPU3HAKOB XUMHUYECKUX peakuuid. IIpoBeneHue peakiuii MOHHOTO
oOMEHa, OmIpeAelIeHHE Cpelbl BOJIHBIX PACTBOPOB. 3aJaHUs HA COCTABICHHE
VMOHHBIX PEaKIHi

OK 01

KouTtpoubHasn
padora 1

CTpOCHHe BEIIECTBA U XHMHYECCKHE PCAKIIUH

Pa3zgen 3

CTpoeHne M CBOMCTBA HEOPraHu4eCKMX BEIeCTB

Tema 3.1
Knaccudukanus,
HOMEHKJIaTypa U

Conep:xanue yueOHOro MaTepuaJa

Teoperuyeckoe o0yueHue

[Ipenmer Heopranuueckoil xumuu. Knmaccudukanuss HEOpraHUYECKUX BEIIECTB.

NN~

OK 01
OK 02
K




CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipocteie u cioxHbie BeniecTBa. OCHOBHBIE KIACCHI CJIIOKHBIX BEIIECTB (OKCH/IBI,
TUPOKCUBI, KHCIOTHI, CoJiM). B3auMocCBsI3b HEOPraHWYECKUX  BELIECTB.
ArperatHble cOCTOsHUs BemiecTBa. Kpucramnnmueckue u aMop(dHBIE BEIIECTBA.
Tunsl  KpUCTAJUIMYECKUX  pEIIETOK  (aToMHasi, MOJIEKYJspHas, HWOHHAafi,
MeTaJsI4eckasi). 3aBUCUMOCTh (PU3MYECKHX CBOMICTB BellecTBa OT THIIA
KPUCTAINTINYECKON penIeTKH. 3aBUCUMOCTh XMMUYECKOW aKTUBHOCTHU BEIIECTB OT
BHUJA XMMHYECKOM CBSI3M M TUMA KPUCTAIUIMUECKOM pemeTku. [IpudnHel
MHOT000pa3usl BEIeCTB

HpaKanecmle 3aHATHUSA

IIpakTnueckoe 3ansaTMe Ned. HomeHknaTypa HEOpPraHMYECKMX BEILECTB:
Ha3BaHUE BEUIECTBA MCXOJS M3 UX XMMHUYECKOH (OpPMYNbl WM COCTaBIICHHUE
XUMHUYECKOH (OpMynbl HMCXOJ M3 Ha3BaHUS BEIIECTBA [0 MEXIYHAPOJHOMH
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemenne mpakTHYeCKWMX 3alaHUM MO  KJIACCU(HUKAIMH, HOMEHKJIAType W
XUMHUYECKUM (pOpMysIaM HEOPTaHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB (yrapHbIH
ra3, yriaekuciblii ra3, aMMHaK, raiieHas U3BECTb, HETallleHas H3BECTb, MUThEBAs
colla W JpYTHX): Ha3blBaTh M COCTaBJIATH (OPMYJIBI XMMHYECKHX BEIECTB,
OIIPEAEIATh NIPUHAUIEKHOCTD K KIIAcCy.

Hctounuku xumudeckodl nHpopManuu (CpeacTB MaccoBOM HH(OpMaILUH, CETbh
Wntepuer u npyrue). Ilouck mHdopmanuy no Ha3BaHUAM, HAECHTU(UKATOPAM,
CTPYKTYpHBIM (hopmyrnam

Tema 3.2
DU3NKO-XUMHYECKUE
CBOMCTBA
HeOpFaHI/ILIeCKI/IX
BCIIIECTB

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe o0yuenune

(op}

Mertannbl. O6mue Qu3nyeckue U XUMHYECKHE cBoWcTBa MeTaioB. CrocoOsl
MOJIy4yeHusl. 3HaUeHHEe METaJUIOB U HEMETAJUIOB B NMPUPOE U KUZHEACATEIbHOCTH
yesioBeKa U opranu3mMoB. Kopposust MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnel. OOmwme ¢usmyeckue H XMMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuynsie cBoiictBa MetayuoB [V— VII rpynn. Knaccudukanus u HomeHknatypa
coeiMHeHu HemeTauoB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IPUPOJIE

OK 01
OK 02
OK 04




XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELECTB (OKCHIOB,
TUIPOKCUIOB, KHUCIOT, COJiel U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJIHBIX COCTUHEHUMN, BBICIIMX OKCUJIOB U THIPOKCHUIOB.

IIpakTHyeckoe 3aHsATHE 5

CocraBiieHHE YpaBHEHUM XMMHUYECKUX PEAKUUHI ¢ Y4aCTHEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEUICCTB: METAJUZIOB M HEMETAUIOB; OKCHIOB METAJJIOB,
HEMETa/NIOB U aM(OTEpPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUU U
aM(pOTEpHBIX T'HIPOKCHUJIOB; HEOPraHUYECKHUX COJIel, XapaKTEepU3YIOIIUX UX
CBOMCTBA.

PemeHne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U OE30MAaCHOE HCIIOJIIb30BAHME BAaXKHEHINX HEOPraHMYECKHUX
BEIIECTB B ObITY U IPAKTUYECKOH J1€ATEIILHOCTH YeJIOBEKa

Tema
Nnentuduxanus
HEOPraHUYECKUX
BEIIIECTB

3.3.

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTropHoe 3aHsiTHE

N

JlaGopaTopnas padora 2 «nenTuduxaius HeOpraHMYECKUX BEIIECTBY.
Pemrenue OKCIICPUMCHTAJIBHBIX 3aJda4 IO XWMHYCCKHUM CBOMCTBAaM METAJIOB U
HEMETAJIOB, 10 pACIMO3HABaHUIO M TIOJYYCHUIO COCTUHEHWH METaulloB W
HEMETaJJIOB.

Nnentudukanuss HEOPraHMUYECKUX BEIIECTB C HCIONb30BAHHEM WX (DU3HKO-
XUMHUYECKUX CBOMCTB, XapaKTePHBIX KA4EeCTBEHHBIX peakiuil. KadecTBeHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

OK 01
OK 02

KonTtposbnas
padora 2

CBoiicTBa HCOPTraHNYCCKUX BCIICCTB

Hroro 3a 1 cemecTp
YueOHasi HArPY3Ka BO B3aUMO/I€HCTBHM C MpenoaaBareaeM— 324.

1 kypc 2 cemecTp

32

Pa3nesa 4 Oprannyeckasi XuMust

Pa3znen 4

CTpoeHne 1 CBOIICTBA OPraHUYeCKUX BelllecTB

24




Tema 4.1
Knaccudukanus,

CTpOCHHE u

HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Conep:xanue yueOHOro MaTepuaJia

Teopernyeckoe o0yueHue

N

IlosiBiieHHE U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer oprannueckon
XUMUU. MeCTo U 3HaueHHE OPraHUYEeCKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
XUMUYECKOE CTPOCHHME KaK IOPSJOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJICHTHOCTH. (OCHOBHBIE IIOJIOKECHHS TEOPHUM XUMUYECKOTO CTPOCHHUS
opraHuueckux coenuHeHuil A.M. bytmiiepoBa. YrinepoaHblil cKelleT OpraHu4ecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTPOEHUS MOJIEKYI.
N3omepus u u3omepsl.

[lonsatne o ¢QynkuuonanpHoi rpynme. Pamgukan. IlpuHImne! kiraccupuKanum
OPraHWYEeCKUX COECIMHEHMH. MexayHapoaHas HOMEHKIATypa W I[PHUHIMIIBI
HOMEHKJIATYpbl OpraHU4ecKux coenuHeHui. [lonsitue 00 azoTcopepIKaiux
COEIMHEHUSX, OMOJIOrMYecKH aKTUBHBIX BellecTBax (yriaeBojax, xKupax, 0eiakax u
1p.), BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUSX (MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO)

IpakTuyeckue 3aHaTHA N6

HomeHnknarypa opraHM4ecKMX COEIUHEHMH OTIENbHBIX KJIACCOB (HACHIILIEHHBIE,
HEHACBIIIEHHbIE U apOMAaTUYECKHE YIIIEBOJAOPO/IbI, COIUPTHI, (PEHOIBI, albIETUIb,
KETOHbI, KapOOHOBbIe KUCIOTHI M Jp.) CocTaBlieHHE IMOJHBIX U COKpAIlEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHUYECKHUX BEILECTB OT/AEIbHBIX KJIACCOB, UCIOIb3Ys UX
Ha3BaHMsI 10 CHCTEMaTU4YEeCKOW W TPUBHAJILHOM HOMEHKJIAType (ITHJIEH,
aneTuseH, TIUIEpuH, (eHos, GopMalbaeTul, YKCYCHas KHCJIOTa, TJIMIIMH).
Pacuersr mpocteifield  QopmMysbl  OpraHMYECKOW MOJEKYJbl, HCXOIsS U3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
K

Tema 4.2.
CsoiicTBa
OpraHNu4eCKHUX
COCIMHEHU

Conep:xanue yueOHOro MaTepuaJa

12

Teoperuyeckoe o0yueHue

10

OU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKHX COCIMHEHUW OTIEJIbHBIX KJIacCOB
(ocobenHoctr  KiaccUpUKAIMA W HOMEHKJIATYphl ~ BHYTPH  KJacca;
rOMOJIOTUYECKUN psiag U obmas Qopmyna; u3omepus; (QU3NUYECKHE CBOWUCTBA;

OK 01
OK 02
OK 04




XUMHYECKHE CBOMCTBA; CTIOCOOBI MOTYYCHHS):

— IpeneibHbIE YIIEBOAOPOAbl (alKaHbl U LMKJIOAIKaHbl). ['OpeHne MeraHa Kak
OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITy. CBOiicTBa
IIPUPOJHBIX YIJIEBOIOPOI0B, HAX0XK/IEHHE B IPUPOJE U IPUMEHEHHUE ANKaHOB;

— HempenenbHble (AIKEHbl, aJKUHBl UM alKaJUEeHbl) W apOMaTUYECKHE
yraeBogopoasl. ['opeHue ameTwieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYpPHOI'O
IJIAMEHHU JUIsl CBAPKU U PE3KU METAJLIOB;

— KHCJIOPOJICOICPKAIINE COSAMHCHUS (CTUPTHI B (PEHOBI, KapOOHOBBIE KHUCIOTHI
1 3QUpBI, aTbACTHIBI U KETOHBI, XKHUPBI, YTIeBOAbI). [IpakTHUeckoe mpuMeHeHne
OTUJIEHIJIUKOJIA, TJIMLIEPUHA, (denoa. [Ipumenenue dbopmainbaeruaa,
aleTanpJerua, YKCyCHOM KHUCJIOThL. Mblda KaK COJHM BBICIIUX KapOOHOBBIX
KH1cIoT. Morolue cBoiicTBa Mbliia

— a3oTcojepXkalue COoeIMHEHMs (aMMHbBI M aMUHOKMCJIOTHI,  O€NKH).
BricokoMonekynsipHble COEIUHEHUS (CHHTETUUYECKHE U OMOJIOTMUYECKU-aKTUBHBIE).
Mounomep, nonumep, CTpyKTypHOe 3BeHO. [lonmMepusanus 3THIIeHa Kak OCHOBHOE
HAIIPABJICHUE €T0 UCIIOIb30BaHMS.

I'eneTndeckas CBsI3b MEXKy KJIACCAMHU OPraHUYECKUX COCIMHEHHUN

IIpakTnuyeckoe 3ansitue 7

CBoiicTBa OpraHMYEeCKMX COCIUHEHUN OTHENBHBIX KJIacCcoB (TpUBHAJIbHAs M
MEXyHapoaHas HOMEHKJIAaTypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MOIYyYEHUS):
npeneiabHble (aJKaHbl W I[MKJIOANKaHbl), HEIMpeleibHbIe (AJIKEHBbl, AJKUHBI U
aJIKaJIME€Hbl) U apOMAaTHYECKHUE YTJIEBOJOPOAbI, CIIUPTHl U (DEHOIIBI, KapOOHOBBIE
KHCIIOTBI U 3(QUpbl, albJeruibl ¥ KETOHbl, aMUHBl M aMHHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs. 3aJlaHusi Ha COCTaBJIEHHE YpaBHEHHM
XUMHUYECKUX pEaKIui C yd4acTHEM OpPraHMYeCKHX BEIIeCTB HAa OCHOBaHUHM HX
COCTaBa ¥ CTPOCHHUS

IIpakTHuyeckoe 3ansitue 8

CocraBneHue cxeMm peakuuii (B TOM 4YHCIE€ MO MPEAIOKEHHBIM IEMOYKaM
MIPEBPAIICHUI), XapaKTePU3YIOIMMNX XHWMHUYECKHE CBONCTBA OPTaHHMYECKHUX




COEAMHEHUI OTIENBHBIX KJIACCOB, CHOCOOBI MX IIOJY4YE€HUS M Ha3BaHUE
OPraHWYECKUX  COCAVMHEHUN 10  TPUBHAIBHOM  WIM  MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpE.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOWMCTBA

OpPraHu4€CKUux COCI[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB

JlabopaTopHble 3aHATHSA

JlabopaTopHas padora 3 [lonyuenue sTuieHa U U3y4e€HUE €0 CBOWCTB
[TonydyeHnue sTuiIeHa U3 3TaHOJIa B J1a0OPAaTOPUU U U3YyYEHHUE €ro (PU3MYECKUX U
XUMHYECKHX cBOMCTB. CocTaBieHHUE peaKIII/Iﬁ MNPpUCOCAUHCHUA W OKHCJICHHUSA Ha
npuMepe STuieHa. PerieHne pacdeTHbIX 334ad C MCIOJb30BAaHMEM IUIOTHOCTH
ra3oB 10 BOJIOPO/Y U BO3AYXY

Tema 4.3.
WNnentuduxarus
OpPraHUYECKUX
BEIECTB, UX 3HAUYCHHUE
Y IPUMCHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITEIbHOCTH
YyeJI0BEKA

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

SN

buooprannueckue coenuuenus. [Ilpumenenne u 6uogoruyeckasi pojib yrieBOIOB.
OkwuclieHHe YTJIeBOJIOB — HMCTOYHHUK DHEPrUU >KUBBIX OpraHu3mMoB. Oobmactu
MpPUMEHEHUs aMHUHOKHCIOT. [IpeBpamieHuss O€lIKOB TMHUIM B OpraHU3Me.
buonoruueckue ¢ynkuun OenkoB. buonormueckue QyHkuuu xkupoB. Poinb
OpPraHMYECKO XMMUU B PEUICHUH MPOOJIeM MUIIEBOM 0€30MacHOCTH

Ponb oprannueckoil XMMUHM B peLIEHUU MPOoOJIeM 3HepreTuyeckoi 0e30macHoCTH,
B Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHHMKOB
SHEpruM (ajabTepHATHUBHBbIE HCTOYHMKU 3Hepruu). OnacHOCTb BO3JEHCTBUS Ha
KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OT/EIbHBIX KJIaccoB (yrieBOIOpPOAbI,
CHUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE MPOU3BOAHBIE, AbJETUIBl U JIp.), CMBICI
IIOKa3aTess NPeAeIbHO TOMYCTUMON KOHLIEHTpaLun

JlabopaTopHble 3aHATHSA

JlabopaTopuasi pabora Ned «UneHtuduxarysi OpraHMYECKUX COETUHEHUI
OTJIENbHBIX KJIACCOBY

Nnentndukanus opraHUYECKUX COSTUHEHUN OTIEIBHBIX KJIACCOB (Ha MpPHUMEpE
aBJICTU/IOB, KpaxMaja, YKCYCHOW KHCIIOTHI, OEJIKOB U T.II.) C UCIOJIb30BaHUEM HUX

OK 01
OK 02
OK 04
IIK




(U3NKO-XMMHYECKUX CBOWCTB M  XapaKTEPHBIX KAUYECTBEHHBIX  pPEaKIHil.

Henarypanus Oenka nmpu HarpeBaHuu. [[BeTHbIe peaknnu 0enkoB. Bo3HUKHOBEHME
AQHAJIMTUYECKOTO CHUTHAJla C TOYKM 3pEHHUS XHMHUYECKMX IPOLECCOB IpHU
MO3BOJIAIOIIEH  UACHTU(DUIIUPOBATH

IIPOTCKAHNUN KauyeCTBECHHOMH

MMPCATO0KECHHBIC OPraHNYCCKHUEC BEIICCTBA

PCaKIuu,

KonTposabHas
pabora 3

CTpyKTypa M CBOMCTBA OPraHUYeCKHUX BeleCTB

Pasznen 5

Kunernyeckne mu TEPMOAUHAMUYECCKHUE

XHUMHYECKHX peaKkuuid

3aKOHOMEPHOCTH NMPOTCKAHUSA

12

CKOpOCTh XUMHUYECKUX
peakuui.

XUMHYECKOE
paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

N

CKOpOCTh peakIuu, €€ 3aBHCUMOCTh OT pa3INYHBIX (PAKTOPOB: TPHUPOJIBI
pearupyromux BeIecTB, KOHIIEHTPAIMN PEarupyIorX BEIECTB, TEMIIEPATyphl U
TUIOIIA/T! PEAKIIMOHHON MTOBEpXHOCTH. TerioBbie () (HeKTh XUMHYECKUX PEAKIIUH.
DK30- M SHIOTEPMHUECKHUE, PEAKIIHH.

OOparuMocTh peakuuii. XHUMHYECKOE pPABHOBECHE U €ro CMEIIeHUEe IO
JeUCTBUEM pa3IMUYHBIX (PAKTOPOB (KOHLIEHTpALMsl pPEareéHTOB WM IMPOIYKTOB
peaKIum,

JaBlieHWe, TeMIlepaTypa) IS CO3/IaHHs ONTHUMAIBbHBIX YCIOBUH

MIPOTEKaHNs XUMUYeCKHX IpoueccoB. [Ipunnum Jle [laTense

HpaKaneCKne 3aHATHUSA

IIpakTnyeckoe 3ansitue 9 PemieHue NMpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HaA
aHamu3 (pakTOpOB, BIMSAIOUIMX HAa M3MEHEHHE CKOPOCTH XUMHUYECKOW peakiiy, B
T.4. ¢ MO3UIMHA KOJIOTUYECKU LEIecO00pa3HOro MOBEIECHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LIEIAX COXPAHEHHUs CBOETrO 30POBbs U OKPYXKAIOLIEH IIPUPOSHOU
CpelBbl.

Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX 33JlaHWN Ha NpPUMEHEHHe npuHuumna Jle-
[ITarenpe nIs1 HAXOXKACHUS HANPABICHUS CMELIEHUS PAaBHOBECUS XUMHUYECKOU
peakuuu 1 aHaau3 (akTopoB, BIMSIONIMX Ha CMELIEHHNE XUMUYECKOI0 PaBHOBECHS

OK 01
OK 02
K

Pa3znen 6

PacrBopsI

OK 01




Conep:xanue yueOHOro MaTepuaJia

OK 02

Teopernueckoe odyuenune OK 07

PactBopenne kak  ¢u3MKO-XUMHYECKU  mpomecc. PactBopel.  CriocoOsl K

IIPUTOTOBJIEHUsI pacTBOpoB. PactBopumocTb. MaccoBas 101 pPacTBOPEHHOTO

BemecTBa. CMbIC TOKazaress MPEAeNIbHO JOIMYCTUMOM KOHLEHTpaluud U €ro

HCIIOJIb30BAaHUE B OLIEHKE SKOJIOTHUYECKOl 0€30MacHOCTH.

[IpaBuna 5KOJIOTMYECKH 11€J1eCO00pPa3HOT0 TOBEAEHUSI B OBITY W TPYAOBOMU

NESTEIbHOCTH B LIEJIIX COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKarolled MpUpOoIHOM
Tewa 6.1 Cpe€/ibl; OIIACHOCTh BO3ACHCTBUSI HA dKUBbIE OPraHU3Mbl OIIPEICIICHHBIX BELIECTB.
[TonsiTue 0 pacTBOpax .

Pemenune npakTUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHUNW Ha PpacTBOPHL,

HCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTU YeIOBEKa

IpakTuyeckue 3ansiTus 10

Pemlenne 3agau  Ha  NOPUrOTOBIEHHME  PacTBOpPOB. PemieHue  mpakTHKO-

OpPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN HA AUCIIEPCHBIE CUCTEMBI, UCIOIb3yEMbIE

B OBITOBOM U TPOMU3BOJICTBEHHOM JESITEIBHOCTH YENOBEKa, C MO3MIMM

9KOJIOTUYECKON O€30MacCHOCTH TOCIEICTBUM M TPAMOTHBIX DPEIICHUN MpooIieM,

CBSI3aHHBIX C XUMHEH.

Conep:xanue yueOHOro MaTepuaJa

JlabopaTopHble 3aHATHSA OK 01
Tema 6.2 OK 02

. JlabopaTtopHas padota 5 «IIpuroroBieHue pacTBOPOBY.

HccnenoBanue CBOMCTB m . "y i OK 04
PACTBOPOB PHUTOTOBJIEHUE PACTBOPOB 3a/1aHHOM (MaccoBOM, %) KOHIEHTpAUH (C MPAKTUKO K

OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OTIpEIECIIEHUE CPEbI BOJIHBIX PACTBOPOB.

Pemenue 3a1a4y Ha MPUTOTOBJIEHUE PACTBOPOB

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coaep:KaHue TPUKJIATHOTO MOLYJIsI)

Paznen 7 Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa OK 01
Xumust B GbITY I Coaepixanue yueOHOro MaTepuaJa SE (O)i
MIPOU3BOJACTBEHHOMN Teopernyeckoe o0yueHue OK 07
JNEeATEIIbHOCTH Hogelimme nocTmkeHns XMMHUYECKOM HAayKW M XHMHYECKOW TeXHoJorumu. Poib MK 2.5
4eJIoBeKa

XUMHUHU B oOecreueHNN 3KOJ10FI/I‘{CCKOI>'I, BHCPTCTHqCCKOﬁ U IHIIEBOH




6€3OHaCHOCTI/I, pPa3sBUTHU MCIAUIHMHBI. HpaBI/IJIa MOMCKa M aHadW3a XUMHWYECKOM
uHbOpMAalMM W3 PpaA3IMYHBIX HWCTOYHMKOB (HayyHas © y4yeOHO-Hay4yHas
TuTepaTypa, CpeacTBa MaccoBoii nH(popmanuu, cetb UHTEpHET)

IIpakTuyeckue 3ansaTus 11-12

ITouck u aHamu3 KEMCOB O MPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJIOTHH C
y4eToM Oynaymied NnpopecCHOHAIBHOW JCATEIHPHOCTH IO TEMaM: BaKHEHIIHE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKLIUOHHBIE MaTepuaibl, KpPacKu, CTEKIO,
KepaMHKa, MaTepuaibl [JI DJIEKTPOHUKH, HaHOMATEPHANIbl, TEKCTUJIbHBIE
BOJIOKHA, HWCTOYHHUKH OHHEPrUH, OPraHWYECKUE W MHUHEpaJbHbIC YI0OpeHus,
JIEKApCTBEHHBIE BEILIECTBA, OBITOBASI XUMHSI.

3amuTa: [IpencraBnenue pe3ynbTaToB pelieHUs] KeicoB B popMe MUHU-AO0KIAAA C
Mpe3eHTaluen

HpOMe)KyTO'lHaﬂ arrecranusd 1Mo JMCIMIJInHe (3aqu)

Hroro:

O0bem o0pa3oBaTeIbHOI MPpOrpaMMsl -72 4
YuyeOHasi HArpy3ka Bo B3auMojeiicTBuu ¢ npenogasarejem— 70 u.

B TOM 4YHcJIe

Jlekumii — 32 u.
JlaGopaTopHusbix 3ansiThii —10 u.
IMpakTuyeckux 3aHdATHi — 28 u.




3 YCJIOBUS PEAJIM3AIIAY YUYEFHOM JUCIUATIIIMHBI

3.1. [Jas peanu3auum NporpaMmbl y4eOHOW JMCHMIUIMHBI [JOJKHBI OBITh
NMPeAyCMOTPEHbI CJeAYlIHe ClleHATbHbIe IOMEeIIeHU
Kabuner «XuMumn», OCHaIIEHHBI 000py/I0BaHUEM:
Pabouee mecto npemnonaBarens;
[Tocamounbie MecTa O KOJIMYECTBY 00yYarOINXCs;
Jlocka knaccHasi;
[kad nns peakTUBOB;
[Ika¢ BBITSKHOM;
Cron i HarpeBaTeNIbHBIX TPUOOPOB;
XuMuueckas rnocyzna;

NGO~ wWDdE

PeakTuBh u JICKApCTBCHHBIC CPCACTBA,

©

AmnmnapaTypa, OpUOOpBI: KaJbKYJISATOPbI, BECHl, Pa3HOBECHI, AUCTUIUIATOP, IUIMTKA
JJIeKTpUUecKasi, OaHs BOJSHAs, CHUPTOMETPHI, TEPMOMETPbHl XMMHUYECKHE, MHUKPOCKOI
OMOJIOTYECKU, apeoMeTp;

10.  HaOopsl mapocTep>KHEBBIX MOJAEICH MOJIEKYJ, MOJEIU KPUCTANIMYECKUX
PEIIeTOK, KOJUIEKIIMU TPOCTHIX U CIIOKHBIX BEHIECTB M/HIIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX TOPOA H MHHEpaioB, Tabiuna MenaeneeBa, y4yeOHbIe QMIBMBL, LU(POBHIC
00pa3oBaTeIbHbIE PECYPCHI.

11. TexHuueckue cpeacTBa OOYYEHMs: KOMIBIOTEP C JIMLIEH3UMOHHBIM IPOrPAMMHBIM
o0ecrieyeHreM, MyJIbTUMEIUITHAsl yCTaHOBKA.

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

3.2.1. OcHOBHBIE T€YATHBIE H3AHUSA

1. An¢unorenora, M. B. Xumus: yueOHHK U MPAKTUKYM U1 CPEIHEro
npodeccuonansHoro odpasosanus / . B. AnpunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u31I., uctp. u gon. — Mocksa: M3marensctBo FOpaiit, 2023 — 291 c.

2. [Heronuxuna, H. A. O6mas xumus: yueOnuk s CIIO / H. A. leronuxuna, JI.
B. Munaesckas. — Caunkr-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxoneckuii, A. b. Xumusa: yueOHMK U TPAKTUKyM IS CpPEAHEro
npodeccuonanbHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3., nepepad. u
nomn. — Mocksa: M3garensctBo FOpaiit, 2023. — 507 c.

4. Xumus: y4eOHMK JUIs CpefHero mnpodeccuoHaabHoro obpazoBanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan; mox obmieii penakuueii I'. H. daneesa.
— 2-e m311., mepepad. u nor. — Mocksa: M3narensctBo HOpaiir, 2023. — 431 c.

JlonOTHUTETBHBIE NCTOYHUKA

1. Xumuga. 10 xmacc. Yrmyonéuuelii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, B.M. Tepenun, A.A. [lpoznos, B.B. Jlynun; nox pen. B.B. Jlymuna. — M.:
[IpocBemenue, 2022. — 446, [2] c.: uin.

2. Xumus. 11 xmacc. YrunyOnéuuelii ypoBenb : yueOnuk/ B.B. Epemun, H.E.
KysbpmeHnko, A.A. Jlpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: IIpoceemenue, 2022. —
478, [2] c.: .

3. Xumus. YrnyoneHusld ypoBeHb. 10—11 kiaccel: pabouasi mporpaMma K JTUHUR
YMK B.B. Jlyauna: yue6H0-MeTouueckoe nocooue / B.B. Epemun,

A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.



4, Meroandeckoe nmocodue k yueonuky B. B. Epemuna, H. E. Ky3smeHnko,

B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumusi. YriayoneHHbIH ypoBeHby. 10 xiacc / B.
B. Epemun, A.A. lpo3nos, 1.B. Epemuna, B. 1. MaxoHuHa,

O. 0. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : ui.

S. Metoanueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HposnoBa u ap. «Xumus. YriayoneHHbdi ypoBeHb». 11 kimace / B. B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10. Kepumos. — M.: Jlpoda, 2018. — 423 c. :
WiI.

6. I'ycea, E. B. Xumus qia CIIO: yue6HO-MeTonuueckoe mocodbue / E. B. I'ycesa,
M. P. Buranmmna, /J{. M. Kynukosa. — Kazanp: KHUTYVY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkcr: snexkrponHslii // Jlaup : snexTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum poctyma: as
aBTOPU3. II0JI30BATEIICH.

7. Yepuukona, H. FO. Xumus B 10CTyITHOM H3JI0’)KCHHUH: y4eOHOE MOCOOME IS CTIo /
H. 0. Uepuukoa. — 2-e u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 316 ¢c. — ISBN 978-
5-8114-9500-9. — TekcT: anexkTpoHHbIN // JIaHb: 3JIeKTPOHHO-0MOIMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/195532 (nmata obOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPU3. NIOJI30BATEIICH.

8. lesnunpiHa, JI. B. Xumusa: ydse6Hoe mocodbue / JI. B. lleBnumpna, A. M.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AIIEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/118505 (mata obpamenus: 14.10.2022). — Pexum goctyma: yis
aBTOPU3. MOJIb30BATENCH.

9. brunos, JI. H. Xumus: yuebnux mist CIIO / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texkcrt: ameKkTpoHHBIN // JIaHb: 31mekTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mara obOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. NIOJI30BATEIICH.

10. Ia6puensu, O. C., JlsicoBa, I'. I'. Xumusa: kHura s npenojgaBaTess: yd4eo.-
MeTto. nocoone. — M. Akagemus, 2012. - 332 c.

11. Yepuukoa H. 0., Memepsakoa E. B. Pemaem 3amaun no xumuu

camocTosiTenbHO: yuyeOHoe mocobue / H. FO. Uepnukoma, E. B. MemepskoBa — CaHKT-
[TerepOypr: Jlans, 2022. — 328 c.
12. PesnukoB B. A. COOpHUK yHmpakHEHMH W 3a7ad 10 OPraHUYecKOW XHMHU:

yaeOHoe nocobue / B.A. PesuukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

13. Kanycrtuna A. A., Xanpuenko U. I'., JIuGanos B. B. OOmias u Heopranudeckas
xumus. [paktukym / A. A. Kanyctuna, 1. I'. Xanbuenko, B.B. JIubanos — Canxr-IlerepOypr:
Jlanb, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: yueb. mis ctyn. npod. yue6. 3aBemenuit / O.C.
["a6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. I'abpuensn O.C. Xumus ans npodeccuil M ClENUalIbHOCTEH TEXHUYECKOTro
npodwiis: yueOHUK JUIs CTYH. yupexaeHuil cpea. mpod. odpasosanus / O.C. I'abpuensn, W.I'.
OctpoymoB. — 4-¢ u3f., crep. — M. : U3naTenbckuii ieHTp «Akagemus», 2017. — 272 c.

NHTepHeT-pecypcesl

1. hvsh.ru — XKypran «Xumus B IKoJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu no xumun Ha caiire [TocTHayka.



http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monysnsipHplid  poeKT «DJeMeHThl OonblIod Hayku» (pu3uka, XUMus,
MaTeMaThKa, aCTPOHOMHUS, HAyKH O JKU3HU, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAY4HO-
HOMYJISIPHBIE CTAaThU, JIEKLNH, SHIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuHO-TIonyJisipHOTO KypHana «llorenuunan». XKypuan uzgaércsa ¢ 2005 r., ¢ 2011
r. — pazzaen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT HayqHO-TIOMYJIIPHOTO KypHalia « XUMHUS U KU3HbY. JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITass 37eKTpoHHAs OuOmMoreka xummueckoro mnoprana «Chemnet», comepx ut
yueOHbIe U MHPOPMAIIMOHHBIE MAaTePHAIIBI JUIsl IIKOJIHHUKOB M y4uTelne. B Hell MOXKHO HaWTH
Y4E€OHUKHU 11O o0mieil ¥ HEOpPraHM4ecKoW  XUMUH, OpraHU4eCKOM  XUMUH,
MyJIbTUMEAMAMATEPUAIIbl, a TakK€ 3aJaud XMMHUYECKHX OJUMIIMAJ C PEIICHUSAMH, 3aJadu
BCTYNMUTEIbHBIX 9K3aMEHOB 7151 a0UTYpUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsie  marepuansl 00  onumnuanax:  MOCKOBCKOM — TOPOJICKOM,
Bceepoccuiickoii, Menneneesckor, MexnyHaponHou. [lpuBeneHbl 3amauyd TEOPETUYECKUX M
HKCIIEPUMEHTAIBHBIX TYPOB, MOJAPOOHBIE PEIICHU, CIUCKH U (oTorpadun modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO OOYY€HUsI, HAIpaBJI€HHAs B MIEPBYIO OYepe/lb Ha MOATOTOBKY
K OJIMMIIAAJIaM BCEX YPOBHEH — OT WIKOJIBHBIX 10 MexayHapoaHoi. CailT coaepXUT OrpoMHOE
KOJIMYECTBO 33Jlay, CIPYNIUPOBAHHBIX Kak MO TeMmaMm, Tak M 1o oiaumnuazam. [lo Bcem
OCHOBHBIM pa3jieflaM XHMHH TpUBEIEH TEOPETHYECKHM MaTtepuan U pa3oOpaHbl pelleHus
TUIIOBBIX 3a/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no nanorexHosnorusM. OCHOBHasl LI€Jb — pa3BUTHE OOpa30BaHUS B 0OOJACTH
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-0JIMMITUAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas nHdopmanus o XMMHUYECKHUX 3JEMEHTAaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3pIuHbIN CaUT O CBOMCTBAX XUMHUUYECKUX DJIIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  OHJailH-0Opa3oBaHUS, COJEPKUT MHOIO  HMHTEPECHBIX
00pa3oBaTeNbHBIX KYpPCOB M BHJICOJICKIIMUA 71l IIKOJIBHUKOB, CTYACHTOB W yuutened. EcTe
HECKOJIBKO KYpPCOB IO XUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service @~ — camblii aBTOPUTETHBIi B MHpPE XHUMUHU
UH(POPMALIMOHHBIA HHTEPHET-pecypcC (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

ITopran no opraHNYeCKOM XMMHUH HA AHTJINHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XUMHM: KJacCHYeCKHe Y4YEOHUKH, CIPAaBOUYHHKH, OSHIMKIONEINU, IOUCK
OpPraHNYECKHUX U HEOPTaHWYECKUX PEAKIUI, COCTABIICHUE YPAaBHEHNN PEAKIINM.

15.  http://orgchemlab.com/



http://orgchemlab.com/

Caifit, MOCBAIMIEHHBIN TPAKTUYECKON paboTe B 1abopaTopun

3.2.2. OcHOBHbBIE JJICKTPOHHBIE U3IaHUS

1. Xumus: yueOHuk anst cpennero npodeccruonansuoro odpasosanus / FO. A. JleGenes,
I'. H. ®agees, A. M. I'ony6e, B. H. IllanoBan; nox o6mieii penakuueii I'. H. @aneeBa. — 2-¢
u3n., mnepepab. um gon. — MockBa: WzmarensctBo HOpaiir, 2022. — 431 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 251eKTpOHHBIN //
O6pasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/491035

2. AundwunorenoBa, M. B. Xwumusa: y4eOHMK | TPAKTUKYM JUIS CPEIHETO

npodeccuonanbHoro odpaszosanus / M. B. Anpunorenona, A. B. ba6kos, B. A. IlonkoB. — 2-¢
u31., ucop. u gorn. — Mocksa: M3garensctBo FOpaiit, 2021. — 291 ¢. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr: snexkrponnsiii / ObGpa3oBarenbHas

wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/471677
3.2.3. lonoJHUTEJbHbIE HCTOYHUKH
1. 3aiineB, O. C. Xumus. JlaGopaTropHblli NPaKTHKyM M COOpPHUK 3amad: ydeOHOe

nocobue mnsa cpeaHero mnpodeccuonansHoro obpazoBanus / O. C. 3aiineB. — Mockaa:
UznatenscrBo HOpaiit, 2020. — 202 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
9916-8746-1. —  Tekct: onektponnbii //  OBbC  IOpaiir [caiir]. —  URL:

https://urait.ru/bcode/452597

2. Anekcanaposa, J. A. XuMHs HEMETA/UIOB: YYCOHHK W TMPAKTUKYM JJIsi CPEIHETO
npodeccuoHansHOTr0 00pasoBanus / J. A. Anekcanaposa, 1. Y. CunopoBa. — 3-¢ u3., ucnp. u
nor. — Mocksa: M3narensctBo FOpaiit, 2020. — 358 ¢. — (IIpodeccuonansHoe 0Opa3oBaHue).
— ISBN 24 978-5-534-00704-6. — Texkcrt: snextponnsiii // 3bC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/452923

3. Jleonona, I'. I'. Xumus: yue6Hoe nocobue / I'. I'. JleonoBa. — Canxt-IleTepOypr:
Jlanb, 2019. — 208 c¢. — ISBN 978-5-8114-3977-5. — Tekcrt: 3mekTpoHHbIH // JlaHb:
aneKTpoHHO-0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/125726

4. Yepnuxona, H. 0. Xumus B 10CTYITHOM H3JI0OKEHUU: yuyeOHOe nmocobue s cro / H.
1O. YepnukoBa. — 2-¢ m3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114- 9500-9. — Tekcr: nexTpoHHbIH // JlaHb: 3nekTpoHHO-0MOIMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/195532

5. OOmias ¥ HeopraHu4Yeckas XUMHS 7 (papMaleBTOB: y4EOHMK M TPAKTUKYM JUIS
cpenHero mpodeccuoHanbHoro obpasoBanus / B. B. Herpebeuxuit [u np.]; mom oOmeit
penakuueit 1. 0. benaBuna, B. I1. Cepreesoii. — Mocksa: U3narensctBo IOpaiit, 2019. — 357
c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-02877-5. — Tekct: 21eKTpOHHBIN
// BC YOpaiit [caiit]. — URL.: https://urait.ru/bcode/433401

6. Xaxanwna, T.W. Opranuueckas xumus: ydeOHOE T1OcOOM€ IS CPEIHEro

npodeccuonanpsHoro obpazoBanuss / T. WM. Xaxanmna, H. I'. OcunenkoBa. — Mockaa:
WznatenberBo FOpaiit, 2020. — 396 ¢. — (IIpodeccnonansaoe obpasosanue). — ISBN 978-5-
534-00948-4. —  Tekcr: osmektponHsii //  3BC  HOpaitir  [caiit]. —  URL:

https://urait.ru/bcode/449689

7. Tabpuensu O. C., JIsicoBa I'. I'. Xumus: kaura s mpemnojaBarens: yde0. MeTo.
mocobue. M., 2016. 275c.

8. I'abpuensa O.C. Xumus: TECThI, 3a1auyu U ynpaxHeHus: yded. [locobue mns cryn.
yupexaenuit cpen. npod. odpazosanus / O. C. I'abpuensn, I'. I'. JIsicoBa. — 5-e u3n., crep. —
M.: U3narenbckuid neHTp «Akagemus» , 2017. —336 c.

9. T'abpuensa O. C., OctpoymoB U. I'., CnaakoB C. A., Jopodee H. M. Xumus:



https://urait.ru/bcode/452923
https://e.lanbook.com/book/125726
https://e.lanbook.com/book/195532
https://urait.ru/bcode/433401
https://urait.ru/bcode/449689

npakTukyMm: yue0. [locobue s ctya. yupexnenuit cpen. npod. odpasosanus; nmox pexn. O. C.
["abpuensna. — 5-e uz., crep. — M.: U3gatenbckuii ieHTp «Akagemus» , 2018. —272 c.

10. Bukunenus (caiit)URL: http://ru.wikipedia.neorg/wiki/

11. Xumuk (caiit) URL: www.xumuk.ru

12. bubmuotexka (caiit) URL: http://www.fptl.ru/biblioteka/neorganika.html 28

3.3 IlepeyeHb NPOrpaMMHOr0 obecrnedeHUsi, NMPoPecCHOHAIBHBIX 0a3 JaHHBIX,

HH(OPMAIMOHHBIX CIPABOYHBIX cucTremM pecypcoB HH(OPMALIMOHHO-
TeJIeKOMMYHUKALMOHHOH ceTH «VHTepHEeT», HEOOXOAMMBIX /JI1 OCBOEHHS Y4eOHOro
npeaMera

Cospemennsle npopeccruonanbubie 6a3p1 nanubix (CIIBM):

No HaumenoBanue

O6pasoarenbHas wiathopma FOPAWUT (DnekTpoHHAas 06pa3oBaTelbHAsS CHCTEMA)
1 Horosop Ne 726-21 ot 01.06.2021r

OnektpoHHble yuebHsle u3ganus OO0 «Pocyuebnuk» («poda»-«Benrana-I'pad»)
2 Jorosop Ne 1UT1-4/426-21 ot 02.04.2021 .

OnektpoHHble yueOHble u3nanus AO «UznmatenbctBo «lIpocsemenue» lorosop Ne
3 1432-21 ot 08.11.2021r.;
DOnekTpoHHas  OuOIMOTEYHAS
4 7980/21/904-21 ot 06.07.2021 r.;
OnekTpoHHas 6ubnuoteunas cucrema «M3narensctBo Jlane» Jlorosop Ne 914-21 ot
5 07.07.2021 r.;

OnektponHas Oubnuoreunas cucrema «3bC JIAHb» JloroBop Ne 915-21 ot
6 07.07.2021 r.;

cuctrema «PROFo06pa3oBanue»  [JJoroBop Ne

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI1
JUCLMUIIINHBI

KOHTpOHL U OLCHKa pEe3yJIbTaTOB o6yquI/151 OCYHICCTBIIACTCA IIPEIIOAABATCIICM B
nmponecce NpoBCACHUSA TPAKTUICCKUX 3aHATHUH U na60paT0pHHx pa60T, TECTUPOBAHUS, a4 TAKIKEC
BBITIOJTHCHU A O6y‘IaIOH_II/IMI/ICH WHAUBUAYAJIIbHBIX 3aI[aHHI>i, HCCIIEIOBaHUI.
Pe3yJ'IBTaTBI o6yquI/151 OMpEACIIIOT, YTO O6y‘I@.I-0H.IH€CfI JOJDKHBI 3HAaTb, IIOHMMATb H

ITPOCKTOB,

ACMOHCTPHUPOBATH IO 3aBECPIICHNUUN U3YUCHUA JUCHUIIJIMHBI.

Pe3yabTaTrsl 00yueHus? Kpurepun ouenku MeToabl OLIEHKH

3nanus:

00BSCHSIET OCHOBHBIC

OCHOBHBIC ITOHATHUA U 3aKOHbBI XUMHWH; -

MIEPUOANYECKU I 3aKOH u
MEPUOJNYECKYIO CUCTEMY XUMUYECKUX
3JIEMEHTOB .. MeHnpeneeBa,
3aKOHOMEPHOCTH H3MCHCHUS

XUMHYECKHX CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH 10 MEPUOIaM U IPYIIIaM;
OOLIYI0 XapaKTEePUCTUKY XUMHUYECKHUX
AJIEMEHTOB B CBSI3U C MX IOJIOKEHUEM

TIOHATUA U TCOPUU XUMHHU;
- HU3Jjiaract (I)I/ISI/ILICCKI/II\/'I CMBICJI
NOpAAKOBOIO HOMEpa, HOMCpPA

Tpynmbl ¥ epruoaa, 00bsCHSIET
MIPUYUHBI MEePUONYECKOTO
U3MEHEHUS CBONCTB

XUMHNYECKHUX IJIEMCHTOB,
- 1aeT OOUIYI0 XapaKTePUCTHKY

Texymuil KOHTPOJIb
10 KaXI0U TeMe:

- YCTHBIH OIpOC;

- MACbMEHHBIN
OTIpoC;

- peuieHue
CUTYaIIMOHHBIX
3a/1a4.

2 B X0A€ OCHUBAHUS MOT'YT OBITH YYTCHBI INYHOCTHBIC PE3YJIbTATHI.




B [IEPUOIMYECKON CUCTEME;

(GOpMBI CYIIECTBOBAHUSI XHUMHUYECKUX
DIIEMEHTOB, COBPEMEHHBIE
IIPEJICTaBIECHUS O CTPOCHUH aTOMOB;
TUIIBl U CBOMCTBA XMMMUYECKHX CBs3eH
(KOBaJIeHTHas1, HOHHAs1, BOJOPOHAs);
XapakTepHble XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE

peakiuy, peakiiii HOHHOTO 0OMEHa,

XUMHUYECKHX AJIEMEHTOB I10 €T0
MOJIO)KEHUIO B TIEPUOAUYECKOM
CUCTEME;

- OOBSACHSET €IUHYIO IIPUPOAY
XUMHYECKHX CBS3EH;
- aHalIM3UpyeT  CBOMCTBA
HEOPraHWYECKUX BEILECTB Ha
OCHOBE 3HAaHHUH O XHUMHUYECKOM
COCTaBE;

- BbIpaxaer cyuiHocTs OBP,
HCIIOJIb3YET

METOJ HOHHO-

IIpomexyrounas

aTTecTamus
MIPOBOAUTCS B
dopme 3adera
OLICHKOH.

3aueT C OIEHKOH

BKJIIOYaeT B ce0s
KOHTPOJIb YCBOCHHS
TEOPETUIECKOTO
MaTepuana;

KOHTPOJIb YCBOCHHA

JUCCOLIMAITUS JICKTPOIMTOB B BOJIHBIX | AJICKTPOHHBIX IMOTYPEAKIIUIA; MPAKTUICCKHIX
pacTBOpax, CWIbHBIE U  clla0bie | - HCIIONIb3YET MOHSTHE | YMEHUH.
3JICKTPOJIUTHI; CUJIBHBIM, CIIA0BIA DJIEKTPOJIUT
peaKIuu UISCHTU(UKAIIUY | IPH  COCTABJICHUU  PEaKIIHH
HEOPraHWYECKUX COCTMHCHUH, HOHHOI'0 OOMEHa;

- HUCIIOJIb3yeT KaueCTBEHHBIE

peakuuu s uACHTU(DUKAIIAN

HEOPraHWYECKUX COCIMHEHU
Ymenusa: - COCTAaBJSIET  ypPaBHECHHS
- IPUMEHSTh OCHOBHBIC 3aKOHBI XUMHUH | PEAKIIH; - AKCIIEPTHOE
JUIL  pelieHus 3amad B o0NacTH | - MPOBOAMT  pacyeThl MO | HAOJIIOICHHE 3a
po¢eCCHOHAIBHON JEATEIHHOCTH, dbopMylnaM U YpaBHEHHSIM | XOJOM BBIMOJIHEHUS
- COCTaBIIAITh YpPAaBHEHHUS PEaKIHUil: | peaKiuii; MIPaKTUYECKON
OKHCJINTEILHO-BOCCTAHOBUTEILHEIE, - paboTaeT ¢ peakTUBaMH, | pabOTHI,
peaKIiu HOHHOTO OOMEHa; coOmro/las TpaBWiIa TEXHUKHU | - OlICHKA
- IPOBOJIMTH PACUYETHI 10 XUMUIESCKUM | O€30IMaCHOCTH, MIPOBOJIUT | PE3YyJIbTATOB
dbopmysamM U ypaBHEHHSIM PEAKIIUU; KaueCTBEHHBIC PCAKIMU  Ha | BBITIOJHEHUS u
- TMPOBOJUTH KAYECTBEHHBIC PEAKIUU | HEOPTAHUYECKUE BEIIECTBA; oopmIIeHUS
Ha HEOPTaHUYECKUE BEIIECTBA U UOHBIL, | - pellaeT TUIOBBIC 33/Ja4d Ha | MPAKTHYECKON
OTJIENIbHBIE  KJIACChl ~ OPTraHMYECKHUX | BHIUMCICHHE  KOHIICHTpAIUHU | pabOThI
COCIMHEHMIL; BEIIIECTBA,
- HCIIOJIb30BATh nabopaTopHyo | - 000CHOBAaHHO, YETKO U TOJTHO

nocyay ¥ 000py10BaHHUE;
- IPUMEHSTHh NpaBUJIa OXPaHBI TPyJa,
TEXHUKH 0€e30MacHOCTH u

IIPOTUBOMNOXKAPHOI 0€30MacHOCTH

JIaeT OTBETHI HA BOIPOCHI;
- coOro1aeT mpaBuiia OXpPaHbI
TpyZAa, TEXHUKU 0€30IacHOCTH
u MIPOTUBOIIOKAPHOU
0e30IMacHOCTH,
CHu3

MNPUMCHACT




Jluer nonmoJiHeHUH M H3MEHEeHHu |

Ne | Tlpunaraemsrii k Paboueii Pemenue xadenps [Toanuce N.0. ®amunus
/i nporpamMe y4eOHOM Jlata TIpoTokon Ne| 3aBEIYIOMIErO 3aBEJYIOIETO
JUCITUTUIAHBI kadenpoii kadempoit
JOKYMEHT, COJIepIKaIIHii
TEKCT OOHOBJICHHUS

1. | [Ipunoxenue Ne 1

2. | [Ipunoxxenue Ne 2

3. | IIpunoxxenue Ne 3

4. | Ilpunoxenue Ne 4

5. | IIpunoxxenue Ne 5




