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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCHUIIJIMHBI OO/. 12 XUMMUA

1.1. O6n1acTh NPUMEHEHUS] TPOTPAMMBI
PabGouass mnporpamma yueOHOM gucuurmimael OO/, 12 Xumus sBusercs
00s13aTeIbHON YacThI0 00pa3oBaTenbHOU mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC
COO, @®IoC mno cneunampHoctd CIIO 40.02.02 IIpaBooxpaHuTeNbHASA
nesATenbHoCTh, yKpynHeHHou rpymisl 40.00.00 FOpucnpynennus.

1.2 MecTo AMCUMILIMHBI B CTPYKType OCHOBHOW mNpodeccHoHAJIbHOM
00pa30BaTeIbHOIi MPOrPaMMBbl. UCIUIUIMHA BXOAUT B OOIIE00pa3oBaTeIbHBIN
YYCOHBIM UK

1.3. Heam ®W mJaHupyemble Ppe3yJbTATHI OCBOCHHSI Y4eOHOM
TUCIHUTLTHHBI.

1.3.1 Leap 001eodpa3oBaTe/ibHOM JUCUUILIMHBI

OCHOBHOM 1ENbIO HW3YYECHHS XUMHUU B OpraHU3alUSAX  CPEIHETO
npodecCHOHaNbHOTO 00pa3oBaHus sBIAETCS (POpMUpOBaHHE Y OO0YyYaIOIIUXCS
OCHOB XHMHUYECKHX 3HAHHWM, HEOOXOJUMBIX JUIsl TIOBCEIHEBHOM >KWU3HH W
NESATEILHOCTH BO BCEX OOJACTSX TMPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA,
MEJUIMHBI, 00pa30BaHMsl, KyJIbTYpbl, HAyKH, TOCYIapCTBEHHOIO YIpAaBIICHUSA, B
TOM YHCJIE HEMOCPEJICTBEHHO HE CBSI3aHHBIX C XUMHEH, CO3[aHUSI OTYETIIMBBIX
NPEACTABICHUM O pPOJU XHUMHH B PEIICHUH CBhIPHEBBIX, JIHEPTETHUUYECKUX,
HKOJIOTUYECKUX, TPOIOBOIBLCTBEHHBIX, METUIIMHCKHUX MPOOJIEM UEJIOBEUECTRA.

KnroueBbiMu 3aadamMy M3y4YEHUST XMMHUUA C YYETOM MNPEEMCTBEHHOCTH C
OCHOBHOM IIIKOJIOMN SIBJISIFOTCS:

- OCBOCHHE CHUCTEMBI 3HAHUU O XUMHYECKOUN COCTaBJISIONIEHN
€CTECTBEHHOHAYYHOMN KapTUHBI MHpa, Ba)XHCHIIINX XUMHYCCKUX
MOHATUSX,pyHTaMEHTaIbHBIX 3aKOHAX, TEOpHUsX, (haKTax XUMHH, HEOOXOJIMMBIX
JUTS. TOHUMAaHUSI HAYYHOU KapTUHBI MUPA;

- OBJIQZICHUE YMEHUSIMH: XapaKTE€PU30BaTh BEIIECTBA, MATECPUAIBI U
XUMHUYECKUE PEAKIUU; BBIMIOIHATH JIA0OPATOPHBIE AKCIEPUMEHTHI; MPOBOIUTH
pacyeTbl MO XUMHUYECKUM (OpMYyJIaM U YpPaBHEHHUSM; OCYIIECTBISATH TOUCK
XUMHUUYECKON MH(OpMAlUM U OLEHUBATh €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCA U
MPUHUMATh PEIIeHUs] B TPOOJEMHBIX CUTYaILUSIX, TPUMEHSITh MMOJyUYCHHbIC 3HAHUS
JUI. OOBSCHEHUS Pa3HOOOpAa3HBIX XUMHUYECKUX SIBJICHUSH M CBOWMCTB BEIIECTB,
OIICHKHU POJIM XUMUHU B PA3BUTUU COBPEMEHHBIX TEXHOJOTHUN U MOJTYYEHUH HOBBIX
MaTepUasos;

- pa3BUTHE  IIO3HABATEIBHBIX  HMHTEPECOB, HHTEIUIEKTYAIbHBIX WU
TBOPYECKUX CIOCOOHOCTEH B MPOIECCE  CaMOCTOSTEIBLHOTO  MPHOOPETECHUS
XUMHYECKUX 3HAHHH C MCIOJb30BAHUEM Pa3IMYHBIX UCTOUYHUKOB MH(GOPMAIIUH, B
TOM YHCJIE KOMIBIOTEPHBIX [JI U3YYEHHS XMMHUYECKOM HAayKM U €€ BKJIaJa B



TEXHUYECKUN MpOrpecc MUBUIM3ALUU; CIOXKHBIX M MNPOTUBOPEUYUBBIX IMyTEH
pPa3BUTHSA UJIEH, TEOPUHN U KOHIIENIIMA COBPEMEHHON XMMUU;

- BOCNHTaHUS YOSKAEHHOCTH MO3UTHUBHON PO XUMHH B KU3HHU
COBPEMEHHOI'0 OO0IIECTBA, HEOOXOIUMOCTH XUMHYECKU IPAMOTHOTO OTHOIIEHUS K
COOCTBEHHOMY 3/I0POBBIO, MIPOJAYKTaM IMHUTAHUS U OKPYKAIOIIEH cpese, Tak Kak
XUMHS — MOIIHBIA HMHCTPYMEHT BO3JICHCTBUS HA OKPY>KAIOIIYIO CPEly, BOCIIUTAHUE
YBOKEHUSI K TpYyAYy 4YEIOBEKAa M BOCIWTAHUE YYBCTBA OTBETCTBEHHOCTHU 3a
MPUMEHEHUE TTOJTYYECHHBIX 3HAHUN U YMEHUN Ha MPAKTHUKE;

- IPUMEHEHHUE MOJIYYCHHBIX 3HAHUM U YMEHUH 1. 0€30MacHoi padoThl ¢
BEIIECTBAaMH B  Jlaboparopwu; 6€30MacCHOTO0  WCIOJIb30BaHUSI  BEIIECTB U
MaTepHaioB B OBITY, Ha MPOU3BOJCTBE W B CEIBLCKOM XO3SMCTBE; JJIA PEIICHUSI
MPAKTUYECKUX 3a/1ad B TMOBCEAHEBHOW KU3HU; JUISI NPEAYNPEKICHUS SIBICHUU,
HAHOCSIIMX BpEI 3I0POBBI0 YEIOBEKA W OKPYXKAOIIEH Cpeae; MPOBEACHUS
HCCIIeIOBATENIbCKUX paldoT; CO3HATEIBHOTO BBIOOpa mpodeccuu, CBSI3aHHOU C
XUMHECH.



1.3.2. Ilnanupyembie pe3yabTaThl OCBOCHHUSI 0011e00pa3oBaTeIbHON JUCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha
ocHose PI'OC COO.
Oco0oe 3HaueHUE TUCIUIUIMHA UMEET MPU (POPMUPOBAHUU U PA3BUTUU OOLTUX KOMIETCHIIHA.

Koa u IInanupyemMbie pe3yJbTaTbl 0CBOCHHS JHCIUILIHHBI
HAaHMeHOBaHHe
(popmupyembix Oo0mue JAucuMiinHapHbie

KOMIIeTeHI U

OK 3. | B wactu Tpy10BOr0 BOCIIUTaHMSL: - BJIAJETh CUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKIKYACT:

Opranu3oBbIBaTh - TOTOBHOCTb K TpPYyly, OCO3HAaHHE ILIEHHOCTH MacCTEpCTBA, | OCHOBOIIOJIArAIONINE MOHATHS (XMMHUYECKUN D3IJIEMEHT, aToM,

COOCTBEHHYIO Tpyznoooue; BIIEKTPOHHAsI 000JI0UKA aToMa, S-, P-, d-3JIEKTPOHHBIC OpOHTATH

NEeSITENIbHOCTb, - TOTOBHOCTb K aKTHBHOM J€SATEIIbHOCTH TEXHOJOTMYECKOW U | aTOMOB, UOH, MOJIEKYIa, BaJICHTHOCTb,

BbIOMpPAaTh  TUIOBBIC | COLMAJIBHON HANPABICHHOCTH, CIIOCOOHOCTh MHULMHUPOBATH, | AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas

METOJIbl U CIOCOOBI | IJIAHUPOBAaTh U CAMOCTOSITEJIbHO  BBIIOJIHATH  TaKylo | CBS3b, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00BEM, YIIepOAHbIN

BBITIOJTHEHUS JESTEIIBHOCTB; CKeleT, (yHKUMOHalbHas TIpylnma, pajJukal, H3oMepus,

npoEeCCHOHANBHBIX | - HWHTEpeC K pa3iuyHbIM cdepaMm npodeCCHOHAIBHOW | H30MEPBl, TOMOJIOTUYECKHHA pSAJ, TOMOJIOTH, YTJIEBOAOPO/IBI,

3a/a4, OLEHUBATh UX | IEATEIbHOCTH, KHUCJIOPOA- MW a30TCOJIEpXKAIUe COEIUHEHMsI, OHOJIOrMYEecKH

3¢ (HEeKTUBHOCTh u | OBnaseHrne yHUBEpPCAJIbHBIMU Y4€OHBIMU IO3HABATENIbHBIMH | aKTUBHbIE BellecTBa (YIJIEBOIBI, JKHUpbI, O€JIKH), MOHOMEp,

Ka4yeCTBO. JNENCTBUSAMU: MIOJINMED, CTPYKTYpHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE

a) 6a30BbI€ JJOTMYECKHE JEHCTBUS: COEIMHEHUS, KPHUCTAJUIMYECKass pELIeTKa, THUIbl XHUMHUYECKHUX

- CaMOCTOATENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh | peaklMi  (OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE,  3K30- U

npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE; SHAOTEPMUYECKUE, PEAKIUM HOHHOro OOMeHa), pacTBoOp,

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA VI | DJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS

CpaBHEHUS, KJIacCU(PUKAUKA U 0000IICHUS; JIACCOLIMANMs,  OKHUCIHTENb,  BOCCTAHOBUTEIb,  CKOPOCThb

- ONpENENATh LENU NEITEIbHOCTH, 3aJaBaThb MapameTpbl U
KPUTEPUU UX JOCTHKEHUS,

- BBUBJATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SBJICHUAX;

MMPOTHUBOPCUYHA B

- BHOCUTB KOPPCKTUBBI B  JCATCIIBHOCTb, OLCHHBATH
COOTBETCTBUEC  PE3YJIIbLTAaTOB OeJIsIM, OIICHUBATb PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BHUBaTH Kp€aTHuBHOC MBIINIJICHUEC npu  peIcHUU

KHN3HCHHBIX HpO6JICM

XUMHUYECKON peaklnu, XMMHYECKOe PABHOBECHE), TEOPUU U
3aKOHBI (TGOpI/ISI XUMHUYCCKOTO CTpOCHI/IH OpFaHquCKHX BCIICCTB
A.M. bytiepoBa, Teopusi 3JIEKTPOJIMTHUYECKOW AMCCOLMALINH,
nepuoauueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XHUMHH,
(haKkTOJIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOTYyYECHUHU U
0€30MacHOM HCIMOJb30BAaHUN BAKHEUIINX HEOPTaHUYECKUX H
OpFaHquCKHX BCIIICCTB B 6I)ITy 158 HpaKTI/I‘IeCKOI\/’I OCATCIIBHOCTHU
YyeJIOBEKA;




0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJCTh HAaBBIKAMH  y4eOHO-UCCIEAOBATEIBCKONH U
MPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs pooJieM;
- BBISIBIISTD NPUYUHHO-CIIEICTBCHHBIE CBSI3H u
aKTyaJIM3MPOBaTh 3aJ1a4y, BBIIBUTATh TMIIOTE3y €€ PEIICHHS,
HAXOJUTh  apTyMEHTBl  JJs  JIOKa3aTelIbCTBA  CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;

- QHAIM3WPOBATH IIOJIYYCHHBIC B XOJ€ PCUICHUS 3aJla4d
pe3yJbTaThl, KPUTHYECKH OIICHWBAaTh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh TIEPCHOCHTh 3HAHWS B IO3HABATCIBHYIO U
MPAKTHYECKYIO 00IaCTH KUZHEICATCIIEHOCTH;

- YMEThb HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIAMETHBIX
o0OJacrei;

- BBIABUTaTH HOBBIE HJEH,
MOJIXOJTBI U PEIICHHUS;

- CIOCOOHOCTh HX HCIIONB30BAaHUS B I103HABATEIbLHOH U
COLIMAIBHON MTPAKTHUKE

npeajiaraTb OPUIHHAJIbHBIC

- YMETb BBIABIATH XapaKTEpPHbIC IIPU3HAKM W B3aWMOCBS3b
WU3Y4YEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME ITOHATHUSA
IIPY ONHCAaHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKHX BEIIECTB U WX I[PEBPALLEHUN; BBIABIATH
B3aMMOCBA3b  XMMHYECKMX 3HaHMM C  MNOHATHAMM U
IIPEACTABJICHUAMU APYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUSA XUMUYECKUX COCIUHEHUN
MEKIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
U TpUBHAJIbHbIE HAa3BaHMWsS BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTWIICH, TIMLEPHH, PeHoI, (opMalbIeTH I, YKCYCHAs! KUCIIOTA,
IJIMLWH, yrapHbIM Tra3, YIVIEKUCIbIM TIa3, aMMHaK, TIaleHas
U3BECTh, HETAIlICHAs W3BECThb, IUTHhEBas COJa M JIPYTUX),
COCTaBJIATH  (OPMYJIBI HEOPraHMYECKUX M  OPraHUYeCKUX
BEIICCTB, YPAaBHEHHS XHMHUYECKHX pEaKIHid, OOBACHATH HUX
CMBICI; TIOATBEP)KIATh XapaKTEpHbIE XUMHYECKHE CBOMICTBa
BEILIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMM M 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETb  YCTaHaB/IMBaThb IPUHAMICKHOCTb  U3YYEHHBIX
HEOPraHWYeCKUX M OPraHUYECKUX BELIECTB K OIPEICIICHHBIM
KJIacCaM U TpyMIaM COCJUHEHUN, XapaKTepru30BaTh UX COCTaB U
BAKHEUIIIME CBOMCTBA; ONPENEIATH BHUIBI XMMHUYECKUX CBS3€U
(koBaJIeHTHasi, WOHHAs, MeETaJUIn4yecKasi, BOJOPOJHAs), THUIIbI
KPUCTANIMYECKUX  PELIETOK  BEIEeCTB;  KJIACCH(PULIUPOBATH
XUMHYECKHUE PEaKIIVH;

- copMHpOBATH MPEJICTABIECHUS: O MATEpUAIILHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUU IPUPOABL; O
MECTe M 3HAYCHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAyK WU €e
poiu B OOECHeuYeHUU YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA: B
peleHnH MpodIieM HKOJIOTHUECKON, YHEPTeTUUECKOM U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHMM MEAMIMHBI, CO3AAHMM HOBBIX
MaTepHaloB, HOBBIX HMCTOYHUKOB OHEPrHMHM, B 00eCHeueHUH
paloHaIbHOIO  MPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIeH KyJIbTypbhl 4YeJOoBeKa, a TaKxke
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HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3JJ0POBBIO
U IIPUPOJHON Cpene;

- BJIAJIETh CHUCTEMON XMMHUYECKHMX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATalOIIME TOHATUA (JIONOJHUTEIBHO K CHCTEME

NOHATHM  0a30BOro0  ypoBHSI) - HM30TONBL, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHUE aToMa, THOpHIM3alus aTOMHBIX
opOutaneit, xumudeckas cBsi3b ("0 " m "', KpaTHBIE CBS3H),

MOJISIpHAsl KOHLEHTpAMs, CTPYKTypHas (opMmynia, H30MEpHs
(cTpyKTypHasi, TeoMeTphuecKas (LIUC-TPAHC-U30MEPHsI), THIIBI
XUMHUYECKHX peakiuii (roMO- M TeTepOreHHbIe, 00paTUMBbIC H
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, AUCIEPCHBIC CHUCTEMBI),
KPUCTAUIOTHAPATHI,  CTENEeHb  JUCCOIMALUH,  AJIEKTPOJIH3,
KPEKUHT, PU(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHNEe B OCHOBE NMOHUMAaHHSA
OPUYMHHOCTH U CHUCTEMHOCTH  XMMHYECKHX  SIBJICHHH,
COBPEMEHHBIC TMPEJCTABICHUSI O CTPOCHHWU BEIIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYISPHOM YypPOBHSIX;
NpPEICTaBICHUS O  MEXaHW3MaxX XHMHYECKHX  peaklui,
TEPMOJUHAMHYECKUX U KHUHETUYECKHX 3aKOHOMEPHOCTIX HX
NPOTEKaHHUs, O XWMHYECKOM paBHOBECHH, JUCHEPCHBIX
cucreMax, (pakTOJIOIMUYECKHE CBEIEHUS O CBOICTBax, COCTaBe,
MOJydeHHH ©  Oe30MacHOM  WCIIOJIb30BAaHUHM  Ba)KHEHINX
HEOPraHMYECKUX M OpPTraHWYECKUX BEIIECTB B OBITY U
MPAaKTUYECKON JEeSITeIbHOCTH YEeJNOBEKa; OOUIMX Hay4YHBIX
NPUHIIMIIAX ~ XUMHYECKOTO  MPOW3BOJCTBA (Ha  mpuUMepe
NPOM3BOJICTBA  CEPHOW  KHCIOTHI, aMMHaKa, MeETaHoJa,
nepepaboTku HeDTH);

- YMETh TPOBOJHTH pacueThl MO0 XHUMHUYSCKHM (opMmyrnam
YpaBHEHHUSM  XHUMHUYECKHX pEaKUud ¢  HUCHOJIb30BaHUEM
¢bu3nyecKux BeIMYMH (Macchl, O0beMa Ta30B, KOJIHWYECTBA
BEIIECTBA), XapaKTEPHU3YIOLIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pPacUeThl IO HAXOXICHUIO XHUMHYECKOH (OPMYITBI
BEIIECTBA; pacyeTbl Macchl (0O0beMma, KOJIMYECTBA BEIIECTBA)
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IIPOJYKTA PEaKLUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JAHO B
BHJIE  pacTBOpa C  ONPENCICHHOM  MacCcoBOM  JOJIed
pPacTBOPEHHOI'O BeElleCTBA MWJIM JaHO B M30bITKe (UMeeT
IIPUMECH); pPAacyeTbl MAaccOBOM WM OOBEMHOH J10JIM BbIXOJA
IPOAYKTa peaklHM; pacyueTbl TeIoBoro 3¢¢exra peakuui,
00BEMHBIX OTHOILICHUH Ta30B;

- YMETb BBIABIATH XapaKTEpPHbIC IIPU3HAKM W B3aWMOCBS3b
U3YYEHHBIX TOHATUH, NMPUMEHSATh COOTBETCTBYIOIME IOHSATHUS
IIPY ONHCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpraHMYeCKUX BELIECTB M UX [pEBpallleHUui; BbIABIAThH
B3aMMOCBA3b  XMMHYECKMX  3HaHMM C  MNOHATHAMM U
IIPEJICTABICHUSIMU JIPYTUX NPEAMETOB Uid 00Jiee OCO3HAHHOTO
IOHUMAaHMs U OOBSICHEHUS CYIIHOCTU MaTe€pHaIbHOIO €IMHCTBA
MHUpa; HCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHE 3HAHUSA JUIS
OOBSICHEHUST W NIPOTHO3UPOBAHUS  SABJICHUH, HMEIOIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COECIUHEHUM
MEKTYHApOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
Y TPUBUAJIbHBIE HA3BaHMsI BELIECTB, OTHOCSIIMUXCS K N3YYEHHBIM
KJlacCaM OpraHMYeCKHX U HEOPraHWYeCKHX COEIUHEHU;
UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
GopMysl  HEOPraHMYECKHUX  BEIIECTB, MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJETHBIX)
GopMysl  OpraHMYECKHX BEIIECTB; COCTaBIATh YpaBHEHHS
XUMHUYECKUX  pEaKkuuMid U pacKpbelBaTb MX  CYIIHOCTb:
OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUid  MOCPEICTBOM
COCTaBJIGHUS DJIEKTPOHHOTO OajlaHCa 3TUX peaKIHif; peakiuii
MOHHOTO OOMEHa IIyTeM COCTaBJI€HHS UX TOJHBIX U
COKpPAILLEHHBIX HOHHBIX YPaBHEHUH; peakUud TI'MIpOJu3a,

peakuui KOMILJIEKCOOOPa30BaHUS (Ha puMepe
TUAPOKCOKOMIIEKCOB IIMHKAa M aJIIOMUHHUS); MOATBEPKIAThH
XapaKTCPHBIC XUMHNYCCKUEC CBOMCTBA BCIIIECTB

COOTBCTCTBYIOIIMMU JSKCIICPUMCHTAMU U 3allMCIAMU ypaBHeHI/Iﬁ
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XMMHYECKHUX PEaKIIM;

- yMeTh Kiaccu(pUUUpPOBaTh HEOPraHMYECKHE U OpPraHUYECKHE
BEIIECTBA M XUMHUYECKUE PEaKIUH, CaMOCTOATEIbHO BBIOMPAThH
OCHOBaHMA M KpPUTEpUH I KIAacCHU(PUKALUK H3ydaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U BaXKHEHIIMeE
CBOICTBa BEILECTB, PUHAUIEKAIINX K ONPEACIEHHBIM KilaccaM
U TpylnmaM COeIMHEHMH (MpocThle  BELIECTBA, OKCHUJBI,
THJIPOKCUBI, COJH; YIIIEBOJIOPOJBI, MPOCTBIE A(UPHI, CIHUPTEHI,
(beHoIbI, albJerubl, KEeTOHbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
SUpBI, KHUPHI, YIIEBOABI, AMUHBI, AMHUHOKHCIOTHI, OEJKH);
IIPUMEHATh 3HAHHA O COCTaB€ M CBOWCTBAaxX BELIECTB JUISA
HKCIIEPUMEHTAJIbHOW  IPOBEPKU  THUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  INPOTEKAaHHS XMMHMYECKHX peakUuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- yYMEThb IOATBEPXKJAaTh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COEJIMHEHUH OT KPaTHOCTU M THUIa KoBaJleHTHOH cBsizu ("TF " u
"'"), B3aMMHOTI'O BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIax; a
TaKXe OT OCOOEHHOCTEH peanu3alM pPa3INYHBIX MEXaHU3MOB
IIPOTEKAHUs PEaKIINN;

- YMeTh XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX
anemMeHToB 1 - 4 mepuonos Ilepnommnueckoit cucremsr J[.M.
MenzneneeBa M HMX BaJCHTHbIE BO3MOXKHOCTH, HCHOJb3Ys
nousatus "s", "p", "d-anekTpoHHsle" OpOUTANU, SHEPrETUYECKHE
YpOBHHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XMMHUYECKUX DIIEMEHTOB M 00pa3yeMbIX MMHU COCJUHEHHMH I10
nepuoaM U rpymmam;

OK 4.
[IpunumaTh pereHus
B CTaHJApTHBIX H
HECTaHJAPTHBIX

B o0acTi 5K010rH4ecKOoro BOCITUTAHMS

- C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPbl, TIOHUMAHUC
BJINSITHUA COMaJIbHO-3KOHOMHNYECCKUX IponeccoB Ha
COCTOSIHHC HpHpOHHOf/'I U COIHAIbHOM CpCAbl, OCO3HAHUC

- chopMUPOBATh MPEACTABICHUS: O XUMHUYECKON COCTABIISIONMIEH
€CTECTBEHHOHAYUYHON KapTUHBI MUpa, POJU XUMHUHM B MO3HAHUU
SBJIGHUN TMPHUPOABI, B (POPMUPOBAHUU MBILUIEHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIMMOMN
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cutyanusax, B TOM
qHUCIIC CUTyaluusax
pUCKa, 1 HCCTH 3a HUX
OTBCTCTBCHHOCTB.

17100aIbHOTO XapakTepa HKOJOTMUECKUX MpodieM;

- IUJIAHUPOBAHUE U OCYLIECTBICHUE IECHCTBUI B OKPYKAIOIIECH
Cpelle Ha OCHOBE 3HaHUA LeJIed YCTOMYMBOIO Ppa3BUTHSA
4eJI0BEUECTBA;
AKTUBHOE  HEIPUATHE
OKpYXKaroIleH Cpele;

- YMEHHUE NPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJIOIHYECKHE
IIOCJIE/ICTBHS IIPEANPUHAMAEMBIX ACUCTBUM, IIPENOTBpaLIaTh
ux;

JNICUCTBUM, MNPUHOCAIIMX  Bpel

- pacIupeHue OIIbITa JACATCIIBHOCTH 3KOJIOTHYCCKOM
HaIIpaBJICHHOCTH,
- OBJIaAICHUC HaBBIKaMU y‘Ie6HO'I/ICCHeILOBaT€HBCKOI\/JI,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

JUIs  pelIeHus MpaKTHYECKUX 3a4ad U SKOJIOIMYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

- yMeThb COOJI0JaTh MpaBUiIa SKOJIOTMYECKH LEIeco00pa3HOro
NOBEJCHUs B OBITY W TPYJOBOH JEATEIBHOCTH B IEJAX
COXPAaHEHHsI CBOETO 3JI0pPOBbSl M OKPYKAIOLIEH IIPUPOJHOU
Cpelbl; YYMUTBIBATH ONACHOCTb BO3JEHCTBMS Ha KHUBBIC
OpTraHHU3MBbI OIMpCACIICHHBIX BCIICCTB, IIOHUMasd CMBICJI
nokasarteJsi peiebHOM JOMyCTUMON KOHLIEHTpaIUH;

- YMCTb HOPOTrHO3UPOBATH, AHAIMU3UPOBATL W OLOCHUBATH C
MO3ULUHI 3KOJOrHYecKoi 6€30MaCHOCTH NOCIEACTBHS OBITOBOM U
MIPOM3BOJICTBEHHON JIEITETBHOCTH 4YeNIOBEKa, CBSI3aHHOW C
nepepaboTKOM BEIeCTB; UCIOIb30BATh MOJYyYEHHbIE 3HAHUS JUIS
IOPUHATUS TPAMOTHBIX pEUIEHUM mpodiieM B CUTYyalHUsX,
CBSI3aHHBIX C XUMUEH;

- YMETb OCO3HaBaTh OIACHOCTh BO3JICHCTBUS Ha JKUBHIC

OpraHu3Mbl  ONPENEICHHBIX  BEUIECTB, IIOHUMas  CMBICI
[IOKa3aTessl IPEAEIbHOM  JIONyCTMMOM  KOHLEHTpauuu, W
HNOSCHATh  HA  IpUMEpax  CHocoObl  YMEHbIIEHHS |

MPEIOTBPALICHUS] HMX BPEJHOIO BO3ACHCTBUS HA OpPraHu3M
YyeJoBeKa.

OK 6. OcymiecTBiATh
TIOUCK H
UCIIOJIb30BAHUE
uHpopManuy,
HE0OXO0IUMOM IS
3¢ HEKTUBHOTO
BBITTOJTHEHUS
npodeccuoHaTbHBIX
3ajad,
npo¢ecCuOHaIBLHOTO
U JIMYHOCTHOTO
pa3BHUTHUS

B 065acTi IeHHOCTH HAY4YHOT'O TIO3HAHMUSL:

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKH W OOILECTBEHHOM
IIPAKTHKH, OCHOBAHHOTO Ha nuaore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHME S3BIKOBOM M YUTATEIbCKON KYJIbTYPHI
KaK CpeACTBa B3aUMOJEHUCTBUS MEXAY JIIOJAbMU U MO3HAHMS
MUDA;

- OCO3HAHHUE LIEHHOCTU HAy4YHOW AEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEN0BATENIBCKYIO
JESITEIbBHOCTh MHIMBUYaJIbHO U B IPYIIIE;

- YMETh IUIAHUPOBATh U BBIMOJHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpalieHusi OpraHUYeCKUX BEIIECTB IpU  HArpeBaHUM,
MOJIyYeHUE JTHJIEHA U HU3YyYEHUE €ro CBOMICTB, KaueCTBEHHbIE
peakuuMu Ha albJETHAbl, Kpaxmaj, YKCYCHYIO KHCJOTY;
JieHaTypauusi O€JIKOB MpH HarpeBaHWHU, LIBETHHIE pEaKIUU
O€nKOB; IPOBOAUTH PEAKIMM HOHHOTO OOMEHa, ONpeaessTh
Cpelly BOJAHBIX PACTBOPOB, KAU€CTBEHHBIE PEaKIMK Ha cynbdart-,
KapOOHAaT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHMS;, pelaTh
SKCIEPUMEHTAIbHBIE 3a7adyd 1o TemaM '"Mertamiel" ©
"Hemetannsl") B COOTBETCTBMM C MpaBWIaMU TEXHUKH
0€30MacHOCTH MU OOpAallleHNUH C BEIIeCTBAaMU U Ja0OpaTOPHBIM
000pyJIOBaHUEM; TPEJACTABIATh PE3YJIbTaThl XUMHYECKOTO
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OBnajeHne yHUBEPCAIbHBIMU Y4Y€OHBIMHU IO3HABATEIbHBIMU
JEHCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIJIETh HaBBIKAMH TOIy4eHHs] HH()OPMAIH U3 UCTOYHHKOB
pasHbIX THUIIOB, CaMOCTOATENBHO OCYLIECTBIATh IOMUCK,
aHau3, CHCTEMATHU3aLMUI0 M HMHTEPIpETaluio HH(opMauu
pas3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3jIM4YHBIX (dopMmarax C Y4ETOM
Ha3HaueHUs MHGOpMAlMM U LEJIeBON ayAUTOpPUH, BbIOMpas
ONTUMAIIbHYIO (HOPMY NIPEICTABICHHUS U BU3yaTH3aIHNN;

- OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh UH(OpMAaINH, ee
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCIIO0JIb30BaTh cpeacTa MH(POPMALIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTUN B PELIEHUU KOTHUTHBHBIX,
KOMMYHHKaTUBHBIX ~ M OpPraHM3alMOHHBIX  3aJad  C
coOII0ICHUEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TMTHEHBI, pecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIQ/IETh HaBBIKAMU PACIIO3HABAHUA U 3aLIUThI HH(OpMAaIH,
MH(OPMallMOHHON 0€30MaCHOCTH JIUYHOCTH;

SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUU COOTBETCTBYIOIIHX

peakumii W (OPMYIHPOBATH BBHIBOABI HAa OCHOBE JTHUX
pe3yJIbTaTOB;
- yMeTh  aHAIM3HPOBATh  XUMHUYECKYI0  HH(OpPMAIHIO,

[OJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U qpyrHe);

- BJIaJIeTh OCHOBHBIMU METOJAMU HAyYHOT'O MIO3HAHUS BELECTB U
XUMHUYECKUX SIBJICHUH (HaONIoAeHUEe, U3MEPEHUE, IKCIEPUMEHT,
MO/JICJINPOBAHUE);

- YMeTh NPOBOJIUTH PACUETHl 1O XHMHUYECKHM (opMmyiaM u
YPaBHEHMSIM  XHMHYECKHX pEaKUuMd ¢  HCIHOJIb30BAHUEM
¢u3NYECKUX  BEJIIMYMH, XapaKTEpU3YIOIIMX  BeUlecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMalbHbIE
yCIOBHs) Ta30B, KOJMYECTBA  BELIECTBA;  MCIIOJIb30BaTh
CHUCTEMHbIE XUMMUYECKUE 3HAHMs M NPUHATUS pPELIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELLIECTBAMU
U UX IPUMEHEHUEM;

- YMeTh CaMOCTOSTEJIbHO IUJIAHUPOBATh U  MPOBOJUTH
XMMUYECKUH HKCHEpUMEHT (TOIyuYeHHEe M H3yuyeHHE CBOICTB
HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB, KadeCTBEHHbIE
peakuun YIJIEBOJOPOIOB pa3IMYHBIX KJIACCOB "
KHCJIOPOJICO/IEP)KAIUX ~ OpPraHMYEeCKUX  BEIIECTB, pELIEHUE
HKCIEPUMEHTAJIBHBIX 3a/]a4 10 paclO3HAaBAaHUIO HEOPTaHUUECKUX
Y OpPraHMYECKUX BELIECTB) C COOJIOICHUEM MPaBUIl OE30MACHOTO
oOpaleHus C BellecTBaMH U Ja0OpaTOpPHBIM 00OpYJOBaHUEM,
dbopMynupoBaTh LEIM  HCCIENOBaHUS, MPEAOCTaBIsATH B
pa3nu4yHOl (hopMe pe3ynbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYLIECTBIISATH LEJICHANIPABICHHBIN TOUCK XMUMHUYECKOM
nH(pOpMallMd B Pa3UYHbIX MCTOYHHKAX (Hay4yHas U y4eOHO-
Hay4Has JMTeparypa, CpeAcTBa MaccoBOW HH(OpMAIMH, CETh
WuTepHeT u Apyrue), KpUTUYECKU aHAIU3HPOBATh XUMUYECKYIO
uHpopManuio, nepepabaThiBaTh €€ W HUCHOJb30BAaTh B
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COOTBETCTBUH C TIOCTABJICHHOW y4eOHOM 3a/1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHMM O METOJAX HAyYHOrO IO3HAHUS
SIBJICHUM TPUPOJABI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax M
YMEHUSAMH MPUMEHSTh 3TH 3HAHUS TPH SKCIEPUMEHTATHLHOM
HCCIIEAOBAHUN BEIIECTB M JUIT OOBICHEHUS XUMHYECKUX
SBJICHUM, MMEKIIMX MECTO B IPUPOAE IPAKTUUYECKOU
JIeATEILHOCTH YSJIOBEKA M B IOBCSIHEBHOM JKU3HH;

OK 8.
[IpaBUIBHO CTPOUTH
OTHOIICHUS c
KOJIJIETaMH, c
pa3IUYHBIMU
KaTeropusiMu

TpaX<J1aH, B TOM YHCIIC
C  MPEICTaBUTEISIMU
pa3INYHbIX
HAI[MOHATIFHOCTEH W
KoHpeccHil.

- TOTOBHOCTh K CaMOpa3BUTHUIO,
CaMOOIIpeIeNICHUIO;

-OBJIa/ICHNE HaBbIKaMU yueOHO-UCCIIE0BATENbCKOMH,
IPOEKTHON U COLMAIbHOM JeSITeIbHOCTH;

OBnanenue YHUBEpCAIbHBIMU KOMMYHUKaTHBHBIMH
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- NIOHMMaThb M HUCMOJb30BaTh MPEUMYIIECTBA KOMaHIAHON U
UHAUBUAYaJIbHON paboThI;

- IpUHUMATh LENH COBMECTHOM JESATEIBHOCTH,
OpraHM30BBIBATH U KOOPJIMHUPOBATH JEWUCTBUA IO €€
JOCTHMKEHHUIO: COCTAaBJISATh IIJIaH JEHCTBUM, pPacCIpeneisaTh
pOJIM ¢ Y4ETOM MHEHUH YYaCTHHUKOB OOCYXAaTh Pe3yJbTaThl
COBMECTHOM paboTBhl;

- KOOpPAMHMUPOBATb U BBHINOJHATH pPabOTy B YCIOBHSX
pEalIbHOTO, BUPTYaJIbHOT'O u KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBJISITh TO3UTHBHOE CTPATErMYECKOE IIOBEICHUE B
pPa3IUYHBIX  CUTYyalUsX, TpPOSIBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUIMMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IpPUHMMATh MOTHBBI M apryMEHThl APYTUX JIOAeH mpu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLINOKH;
- pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU JAPYrOro

CaMOCTOATCIIBHOCTH U

- YMETh IUIAHUPOBATh U BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpalieHusi OpPraHUYeCKUX BEIIECTB IpU  HArpeBaHUM,
MIOJIyUEHUE ATUJIEHA U HU3YYEHUE €ro CBOMCTB, KaueCTBEHHbIE
peakuMM Ha albJeTu/bl, Kpaxmal, YKCYCHYIO KHCIOTY;
JNeHaTypanus O€JIKOB NpPHU HAarpeBaHUM, IIBETHBIC pPEaKIUH
O€lKOB; IPOBOAUTH PpEAKIMM HOHHOTO OOMEHa, OIpeleNiTh
Cpely BOAHBIX paCTBOPOB, KAYECTBEHHBIC PEaKIMK Ha Cynbdar-,
KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHMS; pellaTh
AKCIIEpUMEHTANIbHbIE  3a7aud 1o TemMaM "Metamwnel" u
"Hemeramnbl") B COOTBETCTBUM C MpaBWIAMH  TEXHUKHU
0€30MacHOCTH MpH OOpAIllEHNHU C BEIECTBAMHU U J1a00paTOPHBIM
000pyIOBaHUEM; TPEACTABIATh  PE3YJIbTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (pOpMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX

peakuuii W (GOpMYIMpPOBATH BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

-yM€Tb  CAMOCTOATEIBHO  IIJIAaHUPOBATb U IIPOBOJUTH
XUMHUYECKHM S3KCIEepUMEHT (MOJy4eHHEe W H3Y4YEHHE CBOMCTB
HEOPraHWYeCKUX U OpPraHUYECKHUX BEIIECTB, KAa4ECTBEHHBIC
peakuuu YIJIEBOJOPOIOB pa3IMYHBIX KJIACCOB U
KHUCIIOPOJCOACPKAIIMX  OPraHMYECKUX  BEIIECTB, pELICHUE

OKCIICPUMCHTAJIBHBIX 3a/a4 IO PaCllO3HABAHUIO HCOPIraHUYCCKUX
U OPTaHUYECKUX BEIIECTB) C COOJIIOJCHNEM MPaBUil 0€30IacHOro
oOpallleHusl C BeLIeCTBaMU U J1a0OpaTOPHBIM O0OpPYIOBaHUEM,
dbopmMynMpoBaTh  LEIM  UCCIEAOBAaHMs, MPEAOCTAaBIATh B
pa3nuIHON (hopMe pe3yNbTaThl IKCIEPUMEHTA, aHATU3UPOBATH U
OLIGHUBATh UX JOCTOBEPHOCTb;
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YyeJI0BeKa;

K 2.2.

OcymecTBIATh
JOKYMEHTAI[MOHHOE
o0ecrnieueHue
YIIPaBJICHYECKOU
NeSITEIbHOCTH.

-yMEHHE OLEHUBATh MPABUIBHOCTH BBHIMOJIHEHUS Y4EeOHOMH
3aJ1a4i, COOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUSs;

-yMEHHUE ONpENeNATh TOHSATHS, CO3/1aBaTh OOOOIICHHUS,
yCTaHaBJIMBATh aHaJIOTuH, KJIaCCU(PUIIPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTCPUH JUIS
KJacCU(UKAllMK, YCTAaHABIMBATh MNPUYUHHOCIECICTBEHHBIC
CBS3U, CTPOUTH JIOTMUECKOE PACCYKICHHE, YMO3AKIIOYCHUE
(MHIIyKTUBHOE, JAEIyKTUBHOE U 10 aHAaJOrMH) U JeNnarhb
BBIBOJIBI;

-yMEHHUE CO3/1aBaTh, IPUMEHATh U MPEoOpa3OBLIBATh 3HAKU U
CHUMBOJIBI, MOJEIM U CXEMbl JJIsi pELICHUs] Y4eOHBIX H
MO3HABATEJIbHBIX 337a4;

-YMEHHE OCO3HAHHO MWCIIOJIb30BaThb pPEUYEBBIE CPEACTBA B
COOTBETCTBUM C 337a4€ii KOMMYHHUKALMM ISl BBIPAKEHUS
CBOMX YYBCTB, MbICIIEH W MOTpEeOHOCTEH; IUIAHUPOBAHUS U
peryiasiiui  CBOEW JEATENbHOCTH; BIIAJEHUE YCTHOM U
IICbMEHHON Pe4bl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;
-opMupoBaHue W pa3BUTHE KOMIETEHTHOCTH B 00JacTH
HCITOJIb30BaHUs 1H(}OPMaLOHHOKOMMYHHKAI[THOHHBIX
texHojoruit (mamee - MWKT xomnereHumm); pa3BUTHE
MOTHUBALIMH K OBJIAJICHUIO KYJIBTYPOH aKTUBHOT'O ITOJIb30BAHUS
CJI0BApsIMU U IPYTUMH ITIOMCKOBBIMU CHCTEMAMH;

-OIMCHIBaTh  JIEMOHCTPALlMOHHBIE U CaMOCTOSITEJILHO
IPOBECHHbIE  ASKCIEPUMEHTBl, HUCHOJNb3Yysd U1 ITOrO
€CTECTBEHHBIH (PYCCKUM, POJHON) S3bIK U SI3bIK XUMUU;
-OIIMCHIBATh U Pa3jinyaTh U3y4EHHBIE KJIACCHl HEOPIaHUYECKUX
COEIMHEHUI, NPOCTbIE M CJIOYKHBIE BEILIECTBA, XUMUYECKUE
peaKIny;

-JeNaTh BBIBOJABI W YMO3AaK/IIOUEHHs U3  HAOIIOJCHUH,
U3YYEHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH, IPOrHO3MPOBAThH
CBOMCTBA HEM3YUYCHHBIX BEILECTB 110 aHAJIOTUU CO CBOMCTBAMU
U3YYEHHBIX;
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Bup yueOHoi padoThI O6bem B
yacax

O0bem 00pa3oBaTe/IbHON HATPY3KH /8
Bcero yueOHbIX 3aHATHH /8
B TOM YHCJIE:

OCHOBHOE coJIep;KaHue 66
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHUE 39
MPAKTUYECKUE 3aHATHUS 27
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJEPKAHME 10
(mpakTHYecKasi MOATOTOBKA)

B TOM YHCJIE:

TEOPETUUECKOE 0O0yUeHUe 3
MIPAKTUYECKUE 3aHITUS 7
[IpomesxyTouHas arrectauus B popme auddepeHIuPOBAaHHOIO 2

3adgerTa
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2.2 TemaTudeckuii mian u cogep:kanue yueonoit pucuumaunsl OO, 12 XUMMUSA

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) YacoB | KOMIIETeHUHU
1 2 3 4
Pazgen 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOE co/iep:KaHue Y4eOHOr0o MaTepuaJia 4
Crpoenne Teopernueckoe od0yueHue: 2
aToMoB CoBpeMeHHast MOJIeNIb CTPOSHUS aToMa. DIEKTPOHHasA KoHpurypaius atoma. Kinaccudukanus XuMHIECKUX
XUMHYECKHUX 3NIEMEHTOB (Ss-, P-, d-anmemeHThl). BaneHTHBIE JJIEKTPOHBL. BaleHTHOCTb. DIEKTpOHHAs MpHUpoOJA
3JICMEHTOB U XUMUYECKON CBSI3U. DJNEKTPOOTPHULATENbHOCTh. KoBaneHTHast CBs3b, €€ pPa3sHOBUIHOCTH U MEXAHU3MBI
ipupoaa oOpa3oBanus (OOMEHHBIH W JOHOPHO-AKIENTOpHBIH). MoHHas cBsi3b. Merammuueckast cBsi3b. Bogopoanas
XHMHYeCKOH CBSI3b.
CBA3H MexMOIIEKyIIIpHBIE B3aMMOIEHCTBHS.
N3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIN3alys aTOMHBIX OpOUTalIeH. OK 3
B ToM 4unciie MpaKTHYeCKUX 3aHATHH
[IpakTuyeckas pabora
Pemienne mpakTHYecKMX 3aJaHM Ha COCTaBIEHHME 3JEKTPOHHO-rpaduueckux (opmya sieMeHToB 14
IIEPUOJIOB.
Pemenue 3agaHuii Ha NCNOJIB30BAHNE XUMUYECKON CUMBOJIMKU U Ha3BaHUM COEIMHEHUN 110 HOMEHKIIATYpe
MEXKIYHAPOAHOTO COK03a TEOPETUYECKON U MPUKIIATHON XMMUU U TPUBUAIBHBIX Ha3BaHUM JUIs1 COCTABIICHUS
XUMHUYECKUX (OpMyN IBYXaTOMHBIX COEJUHEHUH (OKCHIOB, CyNb(UIOB, THAPHIOB U T.I1.) U JIPYTUX
HEOPraHUYECKUX COCAMHEHUH OTJIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe cogepkaHHe Y4eOHOr0 MaTepraJa OK 3
Mepuoaniecknii | peoperyyeckoe 06yyenmue: 2 OK 6

3aKO0H M TAa0JIHIA
JA.U. MenneneeBa

[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. Menaeneesa. ®usnueckuii cMmbich [leproanyueckoro
3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBUHM C TIOJOKEHUEM XHMHUYECKOTO OJJIEMEHTAa B
[Tepuonnueckoit cucreme. MupoBo33peHUeckoe M HayyHoe 3HaueHue Ilepumommnueckoro 3akona JI.M.
Mengpeneea. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

B ToM 4mciIe NPAKTHYECKUX 3aHATHI

[IpakTHyeckas pa60Ta
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Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha XapakTEePU3aALHUI0 XHUMHYECKUX
3JICMCHTOB

«Mertamuyeckue / HEMETALINYECKHE CBOMCTBA, 3JEKTPOOTPUIIATEILHOCTH M CPOJCTBO K DJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B COOTBETCTBUE C MX 3JIECKTPOHHBIM CTPOCHHEM U IMOJOKEHUEM B MEPUOAMYECKOM
cucTeMe XxuMudeckux snemMenToB [.M. MennaeneeBa.

Pazpen 2. Xumnueck

He peakiuu

Tema 2.1. Tunsel
XUMHYECKHX
peakuuii

OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia

Teopernueckoe od0yueHue:

Knaccudukanuss u TUIBI XUMHUYECKUX PEAKIMA C YJ4aCTHEM HEOPraHMYECKUX BemecTB. KoaumvyecTBeHHBIC
OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJWYECTBEHHBIC 3aKOHbI B XHMHHM W pacyeTbl IO YpPaBHEHUAM
XUMUYECKUX peakuuii. Moib Kak equHUIa KOJIMYecTBa BemiecTBa. MolisipHast Macca. 3aKOHBI COXpaHEHUS
MAacCChl U SHEPTHUH.

3akon ABorazpo. MossipHblii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTD T'a30B.

Peakuuu  koMIiekcooOpa3oBaHHsS  C  y4yacTHEM  HEOPraHMYEeCKHUX  BelmecTB  (Ha  mpumepe
FI/IIlpOKCOKOMHJIeKCOB IIMHKA 1 aJHOMI/IHI/ISI).

IIpodeccnonanbHO OPHEHTHPOBAHHOE COJepxkaHNe (MPAKTHYECKAs] MOATOTOBKA)

3Ha‘~I€HI/I€ 3H3HI/II71 OCHOBHBIX KOJIMYCCTBCHHBIX 3aKOHOB B XHMMHWHN IJIS HpO(i)CCCI/IOHaJII)HOI\/JI NCATCIIBHOCTHU
CIICLIMAINCTA - FOPUCTA

B Tom uucie MNPaAKTHIECCKHUX 3aHATHI

IIpakTHyeckas padora

CocraBrieHne ypaBHEHUHN peakluii COCTUHEHUS, Pa3IOKEHUs, 3aMeIlIeHUs, oOOMeHa. YpaBHEHHUS peakiuid
TOpPESHHUS, HOHHOTO 0OMEHA, OKHCIICHUS-BOCCTAHOBIICHHSI.

Pacyer KONMUYECTBEHHBIX XAapPaKTEPUCTUK HCXOIHBIX BEIIECTB M MPOAYKTOB peakiuu. Pacuer
KOJINYCCTBCHHBIX XapaKTepI/ICTI/IK HpO}IYKTa peaKHI/II/I COCIMHECHUA, €CJIN OAHO U3 BCIICCTB JaHO B I/136BITK€
W/WJH COJIEPKUT MpUMecH. PacueT MaccoBoi Wik 0O0bEMHOM JTOMU BBIXOJa MPOAYKTA PEAKIIMU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO. Pacuer 0ObeMHBIX OTHOLIEHUH ra3oB. Pacuer macchl (00beM, KOJIUYECTBO
BEIIECTBA) MPOJYKTa PEAKIMH, €CITU OJIHO M3 BEILIECTB JaHO B BHJIE PacTBOpa C OMpEAENIEHHOM MacCOBOM
JIOJICH paCTBOPEHHOTO BEIIECTRA.

[TpakTuyeckas pabora

VYpaBHeHHs] OKHCIIEHUSA-BOCCTaHOBIEHUA. CTeneHb oOkuciaeHus. OKUCIAUTEeNb U BOCCTAHOBHTEIb.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM B NPUPOAE, IMPOM3BOACTBEHHBIX  IIpOLECCaX H
KHU3HEICSATEIbHOCTH OpraHiu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIUAN CPEJIBI.

CocraBiieHHE W YypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUUNA METOJOM 3JIEKTPOHHOIO
Oananca. Tunu4HbIE HEOPraHUYECKUE OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PaCTBOPOB U PaCI/IaBOB

OK 3
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COJIEH.

Tema 2.2. OcHoBHoOe coJepkaHHe Y4eOHOr0o MaTepuaJa OK 3
DVIEKTPOIMTHYEC | Tooneryyeckoe 0GyUeHHe:
Kast TUCCOUNANNS | Teonyg snexTponuTrueckoil mqucconmanui. Peakuun noHHOro oomena. CoCTaBleHHE PEAKIMii HOHHOTO
H HOHHBIH 00MEH | oG\ iea ryTeM cOCTABICHHS UX MOJHBIX H COKPALEHHBIX HOHHBIX YPABHEHHUIL.
Tuaponus coneil. 3HadeHUe THAPOJIN3a B OUOIOTMYECKMX OOMEHHBIX IIporeccax. [[puMeHeHre ruapoIm3a B
IPOMBIIIEHHOCTH.
Pa3nes 3. CTpoeHue u CBOiCTBAa HEOPraHUYeCKHUX BellecTB 18
Tema 3.1. OcHoBHOe coep:xkaHue Y4eOHOIro MaTepuaJia OK 3
Knacenpukauus, | peopernueckoe odyuenne: 1 OK 6
HOMEHKJIATYPA M |[Theqver HeopraHMueckoll XUMHH. B3auMoCBA3b  HeEOpraHMYeckKux BemlecTB. Kiaccuduxaums
cTpoeHue HEOpPraHUYECKMX BellecTB. 1IpocThle M CilOKHBbIE BemecTBa. OCHOBHBIE KIAcChl CIOXHBIX BEIECTB
HEOPraHWMECKUX | (oxcpipl, TMAPOKCHIBI, KUCIOTHI, cOIM). HOMEHKIaTypa ¥ Ha3BaHUE HEOPTraHUYECKUX BEIIECTB UCXOMS M3
BelecTs UX XMMHYECKON (POPMYJIBI MJIM COCTABJIEHHE XMMUYECKOM (DOPMyJIBI MCXOM M3 Ha3BaHMs BEIIECTBA I10
ME3KIyHApOJHOM MM TPUBHATILHON HOMEHKJIATYPE.
MesxMoneKyIspHble B3auMoeiicTBus. KpucTamioruaparsl. ArperaTHble COCTOSHHUS BELIECTBA.
Kpucraniuueckue 1 aMmopQHble BelecTBa. TUIIBI KPUCTAUIMYECKUX PELIETOK (aTOMHasi, MOJIEKyISIpHas,
MOHHAsA, METaJIMyYecKas). 3aBUCUMOCTh (DM3MYECKUX CBOMCTB BEHIECTBA OT THIA KPMCTAJLIMYECKOM
pemeTku. [IpMYMHBI MHOrOOOpa3Hs BEIIECTB.
CoBpeMeHHbIE TIPEICTABICHUS O CTPOEHHMM TBEPIbIX, JKMAKHX M Ia3000pasHbIX BemiecTs. JKuakue
KPHCTaJLIbL. 1

IpodeccuoHalLHO OPHEHTHPOBAHHOE CO/lepKaHue (MPAaKTHYECKAs OAT0TOBKA)
3Ha4yeHHUEe 3HaHUI 00 arperaTHbIX COCTOSIHUSAX BEHIECTB B MPO(ECCHOHATBHOM EATSILHOCTH CIICIUAINCTA
- IOpHCTa

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

ITpakTuyeckas pabora

Pemenue 3amay Ha pacdyeT MaccOBOM JOJU (MacChl) XUMHYECKOTO dJIEMEHTa (COSIUHEHHUs) B MOJIEKYJIe
(cMecH). Perienne mpakTU4YecKuX 3aJaHU 10 KiIacCU(UKAIUN, HOMEHKIIATYpe U XUMUYECKUM (hopMyaam
HEOPTaHNYCCKUX BEHICCTB PA3JIMYHBIX KJIACCOB (HaSI)IBaTI) N COCTaBJIAITH q)OpMy.]'IBI XHUMHUYCCKUX BCUICCTB,
OTIpeNieNATh NPUHAAICKHOCTD K KJIaccy).

Hctounuku xumuueckol uHdopmanuu (HaydHas U ydyeOHO-HayuyHas JIMTEpaTypa, CpeICTBa MaccOBOM
uHpopmanuu, cerb WHTepHer u apyrue). Ilonck uHdopmanuu mo Ha3BaHUSIM, WIACHTH(PHUKATOPAM,

CTPYKTYpHBIM (hopmyrnam
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Tema 3.2. ®usuko- |OcHOBHOE coiepKaHHe Y4eOHOT0 MaTepuaa 10 OK 3
XHMHHECKHE Teoperuyeckoe odyueHnue: 2 OK 6
CBOMCTBA Mertamibl. O6mue ¢GU3MYecKue W XUMHYECKHE CBOMCTBAa MeTauioB. CrocoObl IMonydeHus. 3HAUCHHUE
HEOPraHUYECKUX  |yjeTanioB M HEMETALIIOB B IIPUPOJIE U KU3HEAEATEILHOCTH YeOBEKa M OpraHu3MoB. Koppo3us MeTallloB:
BeleCTB BHJIbI KOPPO3HH, CIIOCOOBI 3alIUTHI METAILIOB OT KOPPO3HH
Hewmeramnsl. O0mue ¢pusznyeckue U XMMUYECKHE CBOICTBa HEMETaJUIOB. THUIHYHBIE CBOMCTBA METAJJIOB 2
IY— YII rpynn. Knaccudukanys 1 HOMEHKIATypa COeIMHEHHH HemeTasioB. KpyroBopoTsl OMOTeHHBIX
3JIEMEHTOB B IIPUPOJIE.
XHMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEINECTB (OKCHIOB, TUIPOKCHUIOB, KHCIOT, 2
coneil M ap.). 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB IIPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHHMIA,
BBICIIMX OKCHJIOB M TMIPOKCH/IOB.
B TOM 4mc/Ie IPAKTHYECKHX 3aHATHI
[IpakTuyeckas pabora 2
CocTaBjieHHE YPaBHEHMI XMMHYECKHX PEAKIMI C Y4acTHEM IIPOCTBIX M CIIOKHBIX HEOPraHHYECKHX
BEIECTB: OKCHIOB METAUIOB, HEMETAIOB M aM(OTEPHBIX DIEMEHTOB;, HEOPraHMYECKUX KHUCJIOT,
OCHOBaHMH U aM(OTEPHBIX THAPOKCUIOB, HEOPTaHUYECKHX COJIEH, XapaKTepHU3yIOIIMX X CBOMCTBA.
Pelienre MPaKTMKO-ODMEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMi HAa CBOMCTBA M IIOJy4YEHHE
HEOPraHUYECKHX BEILECTB.
IpodeccHonanLHO OPHEHTHPOBAHHOE COiepP/KAHNE (IPAKTHYECKAS MOAT0TOBKA) 2
Jlaboparopuas pa6ora «CBONCTBA METAIIIOB K HEMETAILIOBY.
UccnenoBanme (Qusnueckux W  XUMHUYECKMX CBOWCTB METAJUIOB M HEMETauioB. PereHue
SKCIIEPMMEHTAIBHBIX 3a/a4 [0 XMMHYECKMM CBOMCTBAM METAIUIOB U HEMETAJLIOB, [0 PACIIO3HABAHUIO H
OJIYYEHHIO COEIMHEHNI META/IOB U HEMETAJIIOB.
3HaueHUe yMEHMI 110 BBHINOIHEHUIO DKCIEPUMEHTANBHBIX 3a1a4 Ha XUMUYECKHME CBONCTBA METAUIOB U
HEMETAJLIOB B IPO(eCCHOHANBHOM AeATeNbHOCTH CIEIHAINCTA - FOPHCTa
Tema 3.3. OcHoBHOE cogepkaHue y4eOHOIr0 MaTepuaJa OK 3
MpouseoacTeo Teoperuueckoe o0yueHnue: 2 OK 6
HEOPTraHWIECKUX  |Ofuume npesicTaBaeHHs O IPOMBIIUIEHHBIX CHOCO0AX MONYYeHHs XHMHYECKUX BELIECTB (Ha MpHMeEpe
BeleCTB. 3HAYEHHE |;16y0p0cTBA aMMUaKa, CEPHOI KHCIOTEI).
W NPUMEHEHHE B Uepyag y npeTHas MeTamtyprus. IIpakTudeckoe NpUMEHEHHE 3JIeKTPOJIN3a [ TOJTyYeHHUs IEN0YHBIX,
ObITy M HA IETOYHO3EMENBHBIX METAIOB M amoMuHus. CTEKIO M CHIMKATHAas HPOMBINUIEHHOCTh. IIpoGiema
NPOU3BO/CTBE OTXOJI0B U NOOOYHBIX IPOJYKTOB.
B ToM 4nciie NPpaKTHYECKUX 3aHATHH 2
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IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAepPxkaHNe (MPAKTHYECKAS MOAT0TOBKA)

[IpakTuueckas pabora

Pemennie mpakTHKO-OPUEHTUPOBAHHBIX 33JJaHUI O POJIM HEOPTaHWYECKOW XMMHH B Pa3BUTHH MEIUIUHBI,
CO3JaHNH HOBBIX MATCpHUAIOB (B CTPOUTCIILCTBC U [Ip. OTPACIIAX HpOMLIH_UIeHHOCTI/I), HOBBIX UCTOYHHUKOB
SHEepruu (aNbTepHATUBHBIC UCTOUHUKU HEPTUH) B PELICHUH MPOOJIEM 9KOJIOTHYECKO, YHEPreTHUECKO 1
MUIIEBON OE30MMaCHOCTH.

3HaueHue 3aJaHuil O POJM HEOPraHWYECKOM XWMHUU B Pa3BUTUHU MEAUIMHBI B MpodecCHOHATbHOU
JIeATETbHOCTH CHEIUAIKNCTA - FOPUCTa

Pasnen 4. CTpoenne M CBOICTBA OPraHHYeCKHX BelleCTB 20
Tema 4.1. OcHoBHoOe cojepkaHue Y4eOHOIr0 MaTepuaJia OK 3
Knacenpukauns, | peopernueckoe osyuenne: 1 OK 6
cTpoeHune n IIpeMeT OpraHuyecKoi XUMHUU. B3aUMOCBSA3b HEOPIraHUUECKHX M OPraHUYECKHMX BEIECTB.
HOMEHKJIATYPA | Xyvpyeckoe CTPOEHHE KaK IOPAJOK COEIMHEHHs aTOMOB B MOJEKYJe COTJIACHO HMX BaJeHTHOCTH.
OpraHM4ecKux OCHOBHEBIE TI0JIOKEHHS TEOPMU XMMHYECKOTO CTPOEHHS OpPraHM4ecKux coemunenuii A.M. Bytieposa.
BelecTs VIJIepomHbIii  CKENET OPraHM4YeCKONM MOJEKYNIbl. MOIEKYISpHbIE M CTPYKTYpPHBIE (Pa3sBEPHYTEHIE,
COKpallleHHbIE) XUMHYECKHe (OPMYIbL. 3aBUCHMOCTb CBOWCTB BELIECTB OT XUMHYECKOTO CTPOEHHS
Mouiekysl. M3omepus W u3oMepbl (CTPYKTypHas, reoMerpuueckas (Luc-TpaHc-uzomepus). KpaTHOCTh
XUMHYECKOI CBS3H.
[Tonsatne o QyHKIUOHANBHOW rpymme. [IpuHIMIB KIacCH(UKAMK  OPTaHWYECKHX COCIUHEHHA.
Mex1yHapoiHas HOMEHKJIATypa U IPUHIUIIBI HOMEHKIATYPbl OPraHUYECKUX COEIMHEHHIA. 1
IpogecconaaLHO OPHEHTHPOBAHHOE COlepkanue (IPAKTHYECKas MOAr0TOBKA)
3HayeHHEe 3aJaHMii O B3aUMOCBS3M HEOPTaHMYECKHX M OPTaHMYECKUX BELIECTB B IPOQECCHOHATLHOI
NIeATeNbHOCTH CIEHaINCTa - FOpUCTa
B ToM 4nciie NPpAKTHYECKHUX 3aHATHH
IpakTuyeckas pabora
HoMeHKIaTypa OpraHMYeCKHX COEIMHEHHH OTHEbHBIX KIacCOB (HACHILEHHBIE, HEHACHIIIEHHBIE U
apOMaTHYECKHE YIJIEBOJOPO/BI, CIUPTHI, (DEHOJIBI, AlbIETHbI, KETOHBI, KapOOHOBBIE KHUCIOTHI M Jp.)
CocTaBieHHe TONHBIX U COKpPAIIEHHBIX CTPYKTYPHBIX (OPMYN OpraHMYeCKMX BEMIECTB OT/ENbHBIX
KJIACCOB, UCIIONB3ysl UX HA3BaHMs 110 CHCTEMATHYECKOH HOMEHKJIaType. PacueTsl mpocreiimei (popMysibl
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 DIIEMEHTHOTro cocTana (B %).
Tema 4.2. CoiictBa |OCHOBHOE coiepkaHue Y4eOHOI0 MaTepHuaJia 14 OK 3
OPraHMMECKUX 1 Teopernueckoe 00yueHue: OK 6
COCANHEHNH DU3MKO-XUMUYECKHE CBOWCTBA OPraHUYECKMX COEIMHEHUH OTHENBbHBIX KIaccoB (0COOEHHOCTH 2

KJaccu(uKaluyl 1 HOMEHKJIATypbl BHYTPH Kjacca; TOMOJOTHUECKUH paa u oOmias gopmyrna; uzomepus;

20




(bu3HYecKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYyUEHHUS):

2 — mpedeNbHBIC YIIIEBOJOPOIbI. ['OpeHHMe MeTaHa KaKk OJMH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B
NPOMBIIIUICHHOCTH H ObITy. CBOWCTBAa NPUPOAHBIX YIJICBOJOPOIOB, HAXOXKICHHE B TPUPOAC U
MPUMEHEHUE AJIKaHOB;

— HEMPEACTIBbHBIC U apOMAaTHYCCKHUE YIJIICBOAOPOIbI. HOJ’II/IMepI/ISaHI/Iﬂ OTHUJICHA KaK OCHOBHOC HAITPaBJICHUE
€ro MHcCI10JIb30BaHUA. FOpeHI/Ie allCTUJICHA KaK MCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU IJId CBAPKU U
PE3KKU METAJIIIOB,

— KHCJIOPOJCOAEpKaIlMe COeAMHEHMs (CIUPTBI M MpOCcThle 3(GUpbl, (EHONbI, AIbJETUABl U KETOHBI,
KapOOHOBBIE KHUCJIOTHl M HMX HpOH3BOJHBIC). [IpakTHueckoe NMpUMEHEHHE ATHUJICHIVIMKOJNS, TIUIepUHA,
¢denona. IIpumenenue Qopmanbaernia, aneTaabAeruia, YKCYCHOH KUCIOTHI. MbUla KakK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;

— a30TCOACPIKAIIUC COCINHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 66J'IKI/I).

Knaccudukanmuss w 0COOCHHOCTM OpPraHMYECKMX peaknuil. PeaknmoHHbIE TIeHTpHL. Pamukaibl.
[lepBoHavabHBIC TOHATHUS O THIAX U MEXaHU3MAaX OPTraHUYECKUX PEaKIIUH.

B ToM Yuc/ie NPaKTHYECKUX 3aHATHI

IIpakTuyeckas pabora

Pemrenne nenodek npeBpamnieHui Ha TEHETUYECKYIO CBSA3b MEXKy KJIACCaMU OPraHUYECKUX COCAVHEHUH C
COCTABJICHUEM HAa3BaHUM OPraHUYECKUX COCIAMHEHMM 110 TPUBHAIBHOW WIH MEXIYHApOIHON
CHUCTEMAaTU4YEeCKOM HOMEHKJaType. PelleHne pacueTHbBIX 3a/1ad 0 YPaBHEHHSM pPEaKIHUi C y4acTHEM
OpraHUYECKHUX BEILECTB.

Tema 4.3.
Oprannyeckne
BelllecTBa B
KU3HENeATEeJbHOCTH
Yes10BeKa.
IIpousBoacTeo u
NnpuMeHeHue
OPraHu4ecKux
BelllecTB B
NPOMBINLICHHOCTH

OcHoBHOE CoAEpKaHuE yqeﬁﬂoro marTrepualjia

Teopernueckoe o0y4enne:

buooprannueckue coenunenus. Ilpumenenne u Ouosoruyeckasi poib yrieBooB. OKHUCIEHUE YTITIEBOIOB —
HCTOYHUK SHEPTUU KHUBBIX OpraHu3moB. OOnacTu NpUMEHEHHUs aMHHOKUCIOT. IIpeBpamienust OeiaxoB
nuimy B opranusMe. buonorndeckue ¢yHkuumu OenkoB. buonornyeckue ¢yHkuumu >kupoB. Ponb
OpraHMYECKON XMMUU B PELICHUH NMPOOJIeM MUILIEBON 6€30IaCHOCTH.

HyxnenHoBble KuCnoThl: coctaB U cTpoeHue. CtpoeHue HykiaeoTuJoB. COCTaB HYKJIEHHOBBIX KHCJIOT
(AHK, PHK). Ponb HyKJIEHHOBBIX KHUCIOT B )KM3HEIEATEIHLHOCTH OPTaHU3MOB.

[Tpon3BOICTBO OPraHUYECKUX BEIIECTB: MPOU3BOACTBO METaHOIA, nepepadboTka HedTH. [TommaThnen kak
KPYIHOTOHH2)KHBI MPOAYKT XHMHYECKOro Ipou3BoAcTBa. [IpnMenenme stmiena. IIpowsBoacTtBo u
IIPUMEHEHUE Kay4yKa U PE3UHBI.

CuHTeTHYecKre M HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHe, cBoicTBa. [IpakThueckoe HCHoib30BaHUE
BOJIOKOH. CHHTETHYECKHE IUIEHKU: HW30JIALUS s MPOBOJOB, MeMOpaHbl JUIsl ONpPECHEHHS BOJBI,

OK 3
OK 6
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3allUTHBIC IIJICHKHW OJIA aBTOMO6HHeﬁ, IJIaACThIpHU, XHPYPrUUYCCKHUE IIOBA3KH. HoBrie TexHOIIOTHH
JanbHEHIIero COBCPHICHCTBOBAHUS IMOJIMUMCPHBIX MAaTCPUAJIOB.

Pa3znen 5. Kunernueckue u TCPMOIMHAMUYCCKHUEC 3AKOHOMEPHOCTHU MPOTEKAHUA XUMHYCCKHUX peaKIII/Iﬁ

Tema 5.1. OcHoBHoOe cojepkaHue Y4eOHOI0 MaTepHuaJia OK 3
Kunerudeckue  1eqnerpyeckoe obyuenne: OK 6
3aKOHOMEPHOCTH |y yiygeckue peakiuu. Knaccudukamus XMMHYECKUX peakiuii: Mo (pa3oBOMy cOCTaBy (FOMOIEHHBIE M
HpOTEKAHUS FETEPOTEHHBIE), IO MCTIOIb30BAHMIO KaTamu3aTopa (KaTaIUTHIECKHE U HEKATATHTUYECKHE).
XHMHYECKAX CKOpOCTh PEaKIUH, €€ 3aBUCHMOCTh OT PasIMYHBIX (PAKTOPOB: IIPUPOJLI PEATMPYIOIIMX BEIIECTB,
pearuuu KOHIIEHTPAIMM PEarupyrOIMX BELIECTB, TEMIEPATyphl (mpasuio Bant-T'odda), miomanu peakiumoHHOM
TIOBEPXHOCTH, HAJIMYMS KaTanu3aTopa. Pollb KaTann3aTopoB B IPUPOJIE U IPOMBIILIEHHOM TIPOM3BOJICTBE.
DHeprusi aKTUBAlMHM. AKTHBHPOBaHHBIH KoMmIulekc. Karamuszatopbl M Katamus. Poib KaTalusaTopoB B
TIPUPO/IE U IIPOMBIILIEHHOM IIPOM3BO/ICTBE.
B TOM 4mc/le IPAKTHYECKHX 3aHATHI
JlaGoparopnas pabota «OnpeeneHne 3aBUCUMOCTH CKOPOCTH PEakIMK OT TeMIepatypbh». Mccnenosanue
3aBHCHMOCTH CKOPOCTH PEAKIIUM OT TeMIIEpaTyphl. PacueT sHeprum aKTHBALUK PEAKLIHH.
PelleHre NMpPaKkTUKO-OPUEHTHPOBAHHBIX 3aJlaHMii Ha aHamM3 (AKTOpOB, BIMAIOIIMX Ha HM3MEHEHHE
CKOPOCTH XUMHYECKOH peaKIuHy.
IpogecconalLHO OPHEHTHPOBAHHOE COlepkanue (IPAKTHYECKAs MOAT0TOBKA)
3HayeHWe YMEHMII Ha HccieqoBaHMe (AKTOpPOB, BJIMSAIONIMX HAa CKOPOCTh XHMHYECKMX DEaKuuil B
IpoeCCHOHATLHOMN JTEATENLHOCTH CIEMMATICTA - FOPUCTA
Tema 5.2. OcHoBHOE cogepkaHue y4eOHOIr0 MaTepuaJa OK 3
TepMOIMHAMMYECK | Tegperyyeckoe 0ByueHe: OK 6
M€ 3JaKOHOMEPHOCTH | K jacephukanins XMMHUYECKUX PEAKIHil: M0 TerIoBoMy 3GQeKTy (3K30TepMHUECKHUE, SHA0TEPMHUECKHUE),
npoTexaHus no ooOpatumoctu (oOpatumble u HeoOpatumble). TeruioBble A((PEKTbl XUMHUECKHUX PpEeaKLUi.
XHMHYIECKHX Tepmoxumuueckue ypaBHeHus. O6paTHMOCTL peakiuii. XMMHUYECKOE PABHOBECHE M €TO CMELIECHHUE MO/
peaknum. JEWCTBHEM pa3M4HBIX (AKTOPOB (KOHLEHTPAIMsl PEareHTOB WM IIPOAYKTOB pEaKlUH, IaBJeHUE,
PaBHoBecue TeMIIEpaTypa) ISl CO31aHus ONTHMAJIBHBIX YCIOBHI IIPOTEKAHHS XHMHYECKUX TIPOIIECCOB.
XHMHIECKHX [TousiTie 00 SHTANBIMKM W OHTpONUM. DHeprus [mOOca. 3akon [ecca w ciencTBust U3 Hero. Poib
peakumii

CMCHICHUSA PAaBHOBCCHUA B TCXHOJIOTMYCCKUX MIpoHeccax.

B ToM 4nciie NpaKTHYECKUX 3aHATHH

IIpakTuyeckas pabora
[Mpunuun Jle Illarense. BausHue pasznuuHbiX (AaKTOPOB Ha HM3MEHEHHME DPABHOBECHUS XMMHUYECKUX
peakuuii. 3aKOH JAEHWCTBYIOIIMX MAacC M KOHCTaHTAa XMMHYECKOTO paBHOBECHUs. PacueTel paBHOBECHBIX
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KOHIIEHTpALUil pearupyroiyx BEeUecTB U MPOIYKTOB peakuuil. PacueTs! TemoBoro 3¢ dexra peakuu.
Pemienne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha npuMeHenue npuHuuna Jle-Illarense mia
HaXO0’KJICHUs HaIIPaBJICHUs CMEIICHUS PAaBHOBECHS] XUMUYECKOH peakluu U aHaiu3 (pakTopoB, BIMUAIOLIMX
Ha CMELICHUE XUMHUYECKOTO PABHOBECHSL.

Pa3nen 6. lucnepcHble CHCTEMBI

Tema 6.1.
JAucnepcHbie
CHUCTEMBbI U
¢akTopsbl nx
YCTONYUBOCTH

OcHoBHoOe coep:kaHue y4eOHOro MaTepuaa

TeopeTudeckoe o0yueHue:

Hucnepcubie cucteMbl. Kommounaneie cucteMbl. ICTHHHBIE PaCTBOPBI.

PactBopenue kak ¢usnko-xumuueckuii mponecc. PactBopbl. CrocoObl NPUTOTOBICHUS
pacTBOpOB.

PactBopuMocTs. MaccoBasi 105151 pacTBOpEHHOrO BemiecTBa. [IpeaenbHo 1onycTuMble KOHIIEHTPALMHY U UX
HCIIOJIb30BAaHUE B OLIEHKE SKOJIOIMYECKON 0€3011aCHOCTH.

Knaccudukanus aucrepcHbX cucteM 1o coctaBy. CTpoeHue u (akTopbl YCTOWYMBOCTU TUCHEPCHBIX
cucteM. Pacno3HaBaHWE HMCTHHHBIX PAaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYOOJUCIIEPCHBIX CHCTEM.
Crpoenue wmwunemnbl. PaccenBaHue cBeTa NpHU NPOXOXKJIECHWUM CBETOBOIO IIy4YKa Yepe3 ONTHUYECKH
HEOTHOPOAHYIO cpeny (3 dexra Tunmans).

B ToM Yuc/ie NPaKTHYECKUX 3aHIATHH

[IpakTHyeckasg padora

Pemienue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.

Pelienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha JUCHEPCHBIE CHUCTEMBI, UCIOJb3yEMbIE B
OBITOBOM ¥ TIPOM3BOJICTBEHHON JEATEIHHOCTH 4YEJIOBEKa, C TO3WUIHUNA IKOJOTHYECKON Oe301acHOCTH
MOCIIEACTBUI U TPAMOTHBIX PEIIeHUH MpoOieM, CBI3aHHBIX C XUMUEH.

IIpodeccrnonaibHO OPMEHTUPOBAHHOE COJep:KaHUe (MIPAKTHYECKAs MOAT0TOBKA)

3HaueHHEe YMEHUW pellaTh MPAaKTUKO-OPUEHTHUPOBAHHBIE PACUETHBIC 3a/IaHMsI HA JIUCIIEPCHBIE CHUCTEMBI,
WCIIOJIb3YEMbIE B IIOBCETHEBHOM JKU3HU B TPOPECCHOHAIBHON JAEATEILHOCTH CIICIIHAINCTA - IOPUCTA

OK 3
OK 4
OK 6

Tema 6.2.
HccaenoBanue
CBOJICTB
JMCIIEPCHBIX CUCTEM
IJIS UX
HICHTU(PHUKALUU

OcHoBHOE CoAEpKaHuE yqeﬁﬂoro marTtepualjia

B ToM 4nciie NPpAKTHYECKHUX 3aHATHH

JlaGoparopHas pabota «IIpuroroBieHue pacTBOPOBY.
[TpuroroBnenue pacTBOpOB  3aJaHHOU (MOJSIpHOM)  KOHILIEHTpalUH (c
OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), OTIpEIeNIEHUE CPEebl BOJHBIX PACTBOPOB.

IMPAaKTUKO-

JlaGopaTtopHast pabota «HMcciaenoBaHue TUCTIEPCHBIX CHCTEM.
[IpuroToBneHne W H3y4YEHHE CBOMCTB IUCIEPCHBIX CHCTEM pA3HBIX BHUJAOB: CYCHEH3UU, SMYIbCHUH,
KOJIJIOUIHOT'O paCTBopa. CpaBHeHI/Ie CBOﬁCTB NUCTUHHBIX U KOJUIONIHBIX paCTBOpOB, BBISIBJIICHHUC OCHOBHBIX

OK 3
OK 6
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pa3IMYMil MEXKY HUMU

Paznen 7. Xumusi B ObITY H IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJI10BeKa 2
Tema 7.1. Xumus B |OcHOBHOe coiep:kaHHe y4eOHOr0 MaTepHaJa OK 3
ObITy M B TOM 4mc/Ie IPAKTHYECKHX 3aHATHI OK 4
NPOU3BO/ICTBEHHOI OK 6
NeATEILHOCTH [IpakTuueckas pabora OK 8
weoBeKa Dkonoruyeckass 0e30MacHOCTh MOCIEACTBUN OBITOBOM M MPOM3BOACTBEHHOH NEATEIHHOCTH YeNOBEKa, 2 K 2.2
CBs3aHHAsE C TepepabOTKOM BEIIECTB; MOUCK W aHAIU3 XUMHUYECKON HH(OpManuu U3 pasIuyHbIX
UCTOYHUKOB (Hay4Hass W YydeOHO-HaydHas JHMTEpaTypa, CpeACTBa MAacCOBOH HWHQOpPMAaLUHU, CETh
WNurtepuer u apyrue). Keicel (¢ yduerom Oynymiel mpodecCHOHATbHON AESITEIBPHOCTH) Ha aHaju3
UH(POPMALIUU O TPOU3BOJICTBEHHOH JIEATEILHOCTH YEIIOBEKa, CBA3aHHOM € IepepadOTKOM U MOTydYeHHEM
BEIIECTB, a TAKXKE C IKOJIOTHUECKOI 0€30M1aCHOCTHIO.
3amuTa keiica: [IpeacraBienue pe3yabTaToB pellieHUsI KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN )
Pa3nen 8. UccienoBanue 1 XUuMHUYeCKHii aHAJIN3 00beKTOB Onochepbl 6
Tema 8.1. OcHoBHOe coep:xkaHue Y4eOHOI0 MaTepHaJia OK 3
Hccneposanue  \peonerpyeckoe obyuenne: OK 4
001eKTOB OHOCPEPBI | yyeGHo-HCCTEOBATENBCKHI TIPOSKT B OOIACTH HCCIEIOBAHNS 00BEKTOB GHochepbr. O630p TeM yueGHO- OK 6
UCCIIEIOBATENILCKUX  MPOEKTOB.  AJITOPUTM  BBINIONHEHUs mpoekTa. OmpeneneHue  mpoOieMbl OK 8
UCCIICIOBaHMUS. K 2.2
MeTto/1bl TOUCKA, aHATTU3a U 00pa0OTKU MHPOPMALIMH O POEKTE B PA3JIMYHBIX UCTOUHUKAX.
B TOM 4Hc/Ie IPAKTHYECKUX 3aHATHH
ITpakTyeckas pabora 2
O6ocHOBaHME aKTyalbHOCTH BBIOpaHHOM TeMbl. BrisgBiieHue npobieMsl nccienoBaHus. Beibop o0beKkTOB
U MerojoB wuccrnenoBanus. IloctaHoBka meneil u 3amad uccrnepoBanus. OnpeneneHue NPOAYKTa
uccnenoBanust. OnpeeneHne 3TaroB U COCTaBIICHHUE TJIaHa UCCIIeTOBAHMS.
3amura MPOEKTA. [IpencraBnenue pEe3yIbTAaTOB BBITIOJIHEHUS y4eOHO- 1
UCCIIEIOBATEIbCKUX TPOEKTOB (BBICTYIICHHE C NPEe3eHTaLUEH ).
IIpodeccuoHaIbLHO OPEHTHPOBAHHOE Colep:KaHue (MPAKTHYECKas MOAT0TOBKA)
3HayeHWe YMEHUI BECTH 3alllUTy Yy4eOHO- MCCIIEeOBATENbCKUX MPOEKTOB B MPOo(hecCHOHANbHOM 1
NeSITeTTHHOCTH CIEIIHAJIHCTA - IOPHCTa
[TpomexyTouHas arrectanus B popme auddepeHIUPOBAHHOIO 3a4eTa 2
UTOI'O 78
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3. YCJOBMUS PEAJIM3AIIMA YUYEBHOM JJUCHOUTLTAHBI

3.1.

TpeboBanuss K  MHHHUMAIbHOMY  MaTepUaIbHO-TEXHUUYECKOMY

00€ECIIEYEHUTO

I[JBI peaim3anuu 1mporpaMmbl JUCHUIIIIMHBI JOJIKHBI OBITH MMpCaAyCMOTPCHBLI

CIICYIOIINE CIIEIUATbHBIC TIOMEIICHHS: YUeOHbIN KaOMHET XUMUHU W/WJIH YIeOHOMH
XUMHYECKOH JIabopaTOpHH.
O6opynoBanue yueOHOro kabruHeTa (HarJsIHbIe TOCOOUS):

HaOOPBI MIAPOCTEPIKHEBBIX MOJICNICH MOJIEKY!I,

MOJIENTA KPUCTAJUTMYECKUX PEIICTOK,

KOJUICKITMU TIPOCTBIX W CJIOXKHBIX BEIIECTB W/WIM  KOJUICKIIUW
MOJIUMEPOB;

KOJUICKITUSI TOPHBIX TTOPOJ U MUHEPAJIOB,

Tabnuiia Meneneena,

y4eOHbIe QUITBMBI,

uppoBbIe 0OPA30BATEIBHBIC PECYPCHI.

TexHuuecKkue cpeacTra 00yyeHus:

KOMITBIOTEP C YCTPOMCTBAMH BOCIIPOU3BE/ICHUA 3BYKA,
MIPUHTED,

MYJIbTUMEINA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA,

YKa3Ka-Ipe3eHTep IS NPE3CHTALUI.

Oo6opynoBanue nabopaTopuu U pabovrx MecT JabopaTopuu:

MEH3YPKH,
MUTIETKU-KANEIbHHULIBI,
TEPMOMETDHI,

MUKPOCKOTI,

JYTIbI,

npeIMEeTHbIE U IOKPOBHBIE CTEKIIA,
IUTAHIIETHI JJIs KareJIbHbIX peaklu,
¢bunbTpoBaNIbHAA Oymara,
IPOMBIBAJIKH, C

TEKJITHHbIE TPOOUPKHU,

PE3UHOBbBIE TPOOKH,

dboHapukw,

Ha0Op PEAKTUBOB,

CTEKJISIHHBIE MaJIOUKH,

HITaTUBBI 7151 TPOOUPOK;

MEPHBIE [IITUHAPHI,
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BOPOHKH CTEKJISTHHBIE,
BOPOHKH JieTuTeabHbIe nauHapudeckue (50-100 mn),

CTYIIKH C TIECTHUKOM,

dbapdopoBbie HaIKy,

MTUHIICTHI,

GuIbTPEI OyMaXKHBIE,

BarTa,

MapJs,

4acoBBI€ CTEKJIA,

ANEKTPOILITUTKH,

71abopaTopHBIE ITATUBHI,

CIIUPTOBBIE TOPEIKH,

CIIUYKH,

npubop s MOJy4YeHUs Ta30B (WM MpoOHpKa C Ta300TBOJHOM
TpyOKOIi),

JiepKaTenu JJis MPoOUPOK,

CKJISTHKH JIJISl XpaHEHHUS PEaKTUBOB,

pa3iaTO4HbIC JOTKH;

xumudeckue crakasl (50, 100 u 200 mn);

HInaTenu;

MTUHIICTHI;

TUTEJIBHBIC TITUTIIIBL;

CEKYHJOMEpHI (TaiMepHI),

MepHbIe pobupku (Ha 10—20 M) u mepHbIe KoJobI (25, 50, 100 u 200
M),

BOJIsTHAst OaHs (MJIM TEPMOCTAT),

CTCKJISTHHBIC TTAJIOYKH;

KOHHMYECKHE KOJIOBI a1 TutpoBanus (50 u 100 mn);

WHJMKATOpHbIC TMOJOCKA i1 ompeaeneHuss pH u cranmaprTHas
WHMKATOPHAs IIKAJIa;

YHUBEPCAIbHBIA HHIUKATOD;

nuretky Ha 1, 10, 50 M (wnm go3aTopsl Ha 1, 5 1 10 M),

OIOpPEeTKH HJisi TUTPOBaHUA, MeAWIMHCKUE mmmpuibl Ha 100-150 Mo,
Ja00paTOPHBIE W/WJIN aHATUTUYECKUE BECHI,

pH-meTpsl,

CYIIWJIBbHBIN 1mIKad, U ap. JabopaTopHOE 000pya0BaHUE.

3.2. UadopmanrionHoe odecriedeHue 00ydeHHUsI
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Ilepeyenb y4eOHBIX M3AAHMH W JJIEKTPOHHBIX PeECypcoB sl
odyyawiumuxcsi M npenogasaressi, HWHTepHeT-pecypcoB, CIHPABOYHOM
JIUTEPATYPHI

st 00ydaromuxcs:

1. Andpunorenoa, M. B. Xwumusa. bazoBeiii ypoBenb: 10—I11 kmaccel :
yu4eOHUK Il cpenHero odmiero ob6paszoBanusi / M. B. AndunorenoBa, A. B.
babkos, B. A. IlonkoB. — 2-¢ u3x., ucnp. u gom. — MockBa : M3gatenbcTBo
FOpaiit, 2023. — 290 ¢. — (O6meobpa3zoBatenbubiii muki). — ISBN 978-5-534-
16098-7. — Tekcr : anexktponHbI // ObpazoBatenbHas iatgopma KOpait [caiT].
— URL.: https://urait.ru/bcode/530422

Jliia npenogaBaTeis:
1. Audunorenona, U. B. Xumus : ydeOHUK W MPAKTUKYM JJIsI CPEIHETO

npodeccuoHanbHoro  oopaszoBanusi/ . B. AHpuHorenoBa, A. B. baOkos,

B. A. IlonkoB. — 2-¢ u3n., ucnp. u non. — Mocksa : U3narensctBo Opaiir,
2023. — 291 c. — (IIpodeccuonansunoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct : snextponnblii // OOpazoBaTtenbHas 1argopma HOpaitT

[catiT]. — URL.: https://urait.ru/bcode/513807

2. babkoB, A.B. Xwmus B MemunuHE : YYEOHHK JJII CPEIHETO
npodeccuonanbHoro obpaszoanus / A. B. ba6kos, O. B. HecrepoBa; mon
penakiueir B. A. ITonkoBa. — MockBa: W3narensctBo FOpaiit, 2023. —
403 c. — (IIpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-534-12926-7. —
Tekcer : anexktponHbIit // O6pa3oBatenbHas miatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/519238

3. Jlyneiiko T.I'. Xumus [DnmektpoHHBIA pecypc]: yueonuk mms CIIO/
Jynetiko T.I'., Ha6mo O.B., PemernukoBa E.A.— DJEeKTpOH. TEKCTOBBIC
nanubeie.— CaparoB, Mocksa: [IpodobpazoBanue, Ait [lu Ap Meaua, 2020.—
308 c.— Pexxum pocryma: http://www.iprbookshop.ru/94217

4. Xumus : ydeOHHMK Uil cpenHero mnpodeccruoHaabHOro odpaszoBaHus /
1O. A. Jle6enes, I'. H. ®aneceB, A. M. I'ony6es, B. H. IllanoBan ; mox oOmiei

pemakimerr I'. H. ®ageeBa. — 2-e¢ wu3m., mepepad. u gom — Mocksa :
N3natenscTBO IOpaiir, 2023. — 431 c.— (ITpoeccuonanproe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : dAEKTpOHHBIA //
OO6pazoBatenbHas nmatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513073

CoBpemMeHHbIe NpodecCHOHATbHbIE 0a3bl JAHHBIX:
1. Hayunass  snektponHas  OuOmmoreka :  [caiit]. — URL

https://www.elibrary.ru
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2. Poccu
https://www.rs

UcKas
l.ru/

roCyapCTBeHHas] OuOIMoTeKa

URL

[caitT].

3. Poccwuiickas HarpoHanbpHas oudimoreka : [cait]. — URL : http://nir.ru/

HNuTepHeT pecypcsbi:
1. AJIXUMMUK: [caiit]. — URL: http://www.alhimik.ru.

2. OTtkpbIThI ypoK. Pa3pabotku ypokoB mno xumuu: [cauT]. — URL:
http://festival.1september.ru/subjects/4/

4. KOHTPOJIb

U OILEHKA

JACHUTLIAHBI

PE3YJIBTATOB

OCBOEHUA

KoHTponb u oneHka pe3yapTaTOB OCBOCHHS 00I1€00pa3oBaTeIbHON
JUCHMIUIMHBI PACKPBIBAIOTCS Ye€pe3 TUCIUILIMHAPHBIE PE3YyJIbTaThl, HAIIPABJICHHBIE
Ha (opmupoBaHHE OOIMX KOMMIETCHIMHA MO pa3ieiaM W TeMaM COJep)KaHUs
y4eOHOro MarepHana.

Conepxanue 0011€00pa30BaTEIbHON  TUCIUIUIMHBI

OOJI. 12 Xumus

HampaBiieHo Ha ¢opmupoBanue obommx kommerenuuii: OK 3, OK 4, OK 6, OK 8,

I[IK 22 n

CONPSTKEHBI

pernmamentupoBaHHbix OI'OC COO.

C JOCTHXEHUEM O0Opa30BaTENbHBIX PE3YJIbTATOB,

Oomas/npodecc
HOHAJILHAS
KOMIETEHI[UH

Pasznena/Tema

T oneHoYHBIX MEePONPUATHH

Pasnen 1. OcHOBBI CTPOEHHS BelecTBa

OK 3 Tema 1.1. YcTHBIH onpoc
OK 4 CrpoeHne aTOMOB XUMHUYECKUX TectupoBaHue 110 BapuaHTam
OK 6 AJIEMEHTOB U NpupoAa xumuueckor | [lozHaBarenbHbIE 3a/laHus Ha
OK 8 CBA3U YCTaHOBJICHHE COOTBETCTBHS
IK 2.2 uH(popManun
OneHka pe3ynbTaTOB  BBINOJIHEHHUS
3aJlaHu} 3a4eTa
OK 3 Tema 1.2. YCTHBIN onpoc
OK 4 Ilepuoanueckuii 3axkoH u Tabnuna | TecTupoBaHHe 110 BapUaHTaM
OK 6 A.1. Menneneesa OneHka pe3yapTaTOB — BBINOJHEHUS
OK 8 3a7aHui 3a4yeTa
I1K 2.2
Paspnen 2. Xumuyeckue peakuuu
OK 3 Tema 2.1. Y CTHBIH ompoc
OK 4 THUIBl XUMUUYECKUX peakLui TecTupoBaHue 110 BapuaHTaM
OK 6 OneHka pe3ynbTaTOB  BBIITOJIHEHUS
OK 8 3aJlaHuH 3a4eTa
IK 2.2
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OK 3
OK 4
OK 6
OK 8
I1IK 2.2

Tema 2.2.
DNEKTPOIUTHYECKAS JUCCOIUAITIS
Y VIOHHBIN OOMEH

YcTHbIi onpoc
TecTtupoBaHue 110 BapuaHTam

Beimonnenue y4eOHO-
MO3HABATEIHHBIX " y4eOHO-
NPaKTUYECKHUX 3a/1a4

[To3naBarenbHbIE 3a7aHus Ha
YCTaHOBJICHHE COOTBETCTBUS
uHpopMauu

OrneHka pe3ylbTaTOB  BBITIOJIHCHUS
3aIaHUHN 3a4eTa

Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIECTB

OK 3 Tewma 3.1. YcTHBII opoc
OK 4 Knaccudukanms, HomeHkinarypa u | TectupoBaHue
OK 6 CTpOEHME HeopraHnueckux Beulects | Ilo3HaBaTenbHbIe 3a/1aHus Ha
OK 8 YCTaHOBJICHUE COOTBETCTBUSA
IK 2.2 uHpopMauu
OneHka pe3ynbTaTOB  BBIMOJIHEHHS
3a/IaHNM 3a4eTa
OK 3 Tewma 3.2. YcTHbIN onpoc
OK 4 PU3HKO-XMMHUYECKUE CBOMCTBA TecTtupoBanue 1o BapuaHTam
OK 6 HEOPraHMYECKUX BEIIECTB OneHka pe3yabTaTOB  BBIMOJTHEHUS
OK 8 3aJJaHui 3a4eTa
I1K 2.2
OK 3 Tema 3.3. YcTHBII onpoc
OK 4 [Ipou3BoICTBO HEOPraHMUYECKUX Breimonnenue y4eOHO-
OK 6 BEIIECTB. 3HAYCHHUE U MPUMEHEHHE B | MIO3HABATEIbHBIX " yaeOHO-
OK 8 OBITY U Ha MPOU3BOJICTBE MPAKTUYECKUX 3a7a4
I[IK 2.2 3amaHus K cXxeMaM, TaOJIMIaM.

OueHka pe3ynbTaTOB  BBITOJIHEHUS
3aJIaHUH 3a4eTa

Pasnen 4. CtpoeHune U CBOMCTBA OPraHUYeCKUX BeleCTB

OK 3 Tema 4.1. YcTHBIM onpoc

OK 4 Knaccudukanusi, crpoerue u TectupoBanue

OK 6 HOMEHKJIATypa OPraHUYECKUX 3ananus Ha YCTaHOBJICHHE

OK 8 BEIL[ECTB COOTBETCTBUS UH(POpMALIUU

IIK 2.2 OneHka pe3yapTaTOB — BBINOJIHEHMS
3a/IaHN 3a4eTa

OK 3 Tema 4.2. YcTHBIN onpoc

OK 4 CBolicTBa OpraHMYECKUX 3anaHus K cxemam, Tabauam.

OK 6 COEIMHEHUN OneHka pe3yapTaTOB — BBINOJIHEHMS

OK 8 3aJJaHui 3a4eTa

I1K 2.2

OK 3 Tewma 4.3. YcTHBIN ompoc

OK 4 Oprannyeckue BELIECTBA B TectupoBanue

OK 6 KU3HEIESATEIIbHOCTH YEJIOBEKa. OneHka pe3ynbTaToOB  BBITOJIHEHUS

OK 8 ITpon3BoCTBO U IPUMEHEHNE 3aJlaHuH 3a4eTa

IIK 2.2 OpTraHWYECKHUX BEIIECTB B

MIPOMBIINIJICHHOCTH

Paznen 5. Kunernueckue M TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX

peakuui
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OK 3

Tema 5.1.

YcTHbIi onpoc

OK 4 Kunernyeckue 3akOHOMEPHOCTHU Beinonuenue yueOHo-
OK 6 MPOTEKAaHUS XMMHUYECKUX PEaKUi | MO3HABaTEIbHbBIX u yueOHO-
OK 8 MPaKTUYECKUX 3aJlad C JJIEMEHTaMHu
IIK 2.2 TECTUPOBAHUS

OueHka pe3ynbTaTOB  BBITOJIHEHUS

3aJaHUA 3a4eTra
OK 3 Tema 5.2. YcTHBII opoc
OK 4 TepMoguHamMuyeckure TectupoBanue
OK 6 3aKOHOMEPHOCTHU IIPOTEKaHUS OneHka pe3yabTaTOB  BBINOJIHEHMS
OK 8 XMMHYECKUX peakiui. PaBHoBecue | 3agaHuii 3a4eTa
IK 2.2 XUMHUYECKUX

peakui

Pa3znea 6. lucnepcHbie CHCTEMBbI

OK 3 Tema 6.1. YcTHBII opoc

OK 4 JlucnepcHbie cucteMbl U hakTopbl | TecTupoBanme

OK 6 UX YCTOMYMBOCTHU OneHka pe3yabTaTOB  BBIMOJTHCHHS
OK 8 3aJlaHUN 3a4eTa

IIK 2.2

OK 3 Tema 6.2. YcTHbIN onpoc

OK 4 HccnenoBaHue cBOMCTB AUCTIEPCHBIX | AHAIU3  PE3y/IbTaTOB  BBIOJIHEHUS
OK 6 CUCTEM JUISI MX UIACHTU(UKAITIN nabopaTopHO paboThI

OK 8 KoHTponbHbIE BOIPOCH M 3ajadyu 110
[IK 2.2 TeMe

OueHka pe3ylbTaTOB  BBITTOJIHEHUS
3aJlaHUH 3a4eTa

Paznen 7. Xumusa B

6bITy H l'IpOI/I3BO)ICTBeHHO]71 JACATECJIBbHOCTH Y€JI0BCKA

OK 3
OK 4
OK 6
OK 8
IIK 2.2

Tema 7.1.

XuMmus B ObITY U IPOU3BOJCTBEHHON

ACATCIIBHOCTH 4YCIJIOBCKA

TecroBbie 3a7aHUs

AHanu3  pe3ysibTaTOB  BBINOJHEHUS
nabopaTopHO U TPAKTHYECKOH
paboThI

OueHka pe3ynbTaTOB  BBIOJIHEHUS
3aJlaHUi 3a4eTa

Pa3nea 8. UcciienoBanue u XuMu4ecKuii anajan3 00bekToB Ouochepsnl

OK 3
OK 4
OK 6
OK 8
IIK 2.2

Tema &.1.

HccnenoBanmne 06beKTOB 6Mochepsl

Amnanmus PE3YyJIbTATOB  BBINIOJIHCHUS

nabopaTOpHOM W TPAKTUUYECKOU
paloThI
3ammra MPOEKTA.

OueHka pe3ynbTaTOB  BBIOJIHEHUS
3aJIaHUH 3a4eTa

NEPEYEHB BOITPOCOB K IPOMEKYTOYHOM ATTECTAIIUA
Heoprannyeckasi xumusi

1. 3akoH coxpaHEHHUs MacChl BELIECTBA.

2. ®opMyIUpPOBKa 3aKOHA MOCTOSHCTBA COCTaBa BEILIECTB.
3. Knaccudukanus HeopraHn4ecKux BEIECTB.

4. OcoOEHHOCTH pa3MeIleHHs] JIEKTPOHOB 10 OPOUTAISIM.
5. BO3MOXHOCTH aTOMOB COIVIACHO UX BAJIEHTHOCTH.
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6. XapakTEepUCTUKHU TUIIOB XUMUYECKOU CBSI3H.

7. 3aBUCUMOCTbH CBOMCTB BEIIECTB OT KPUCTAJUIMYECKUX PELIETOK.
8. TUmIbl XMMUYECKON PEaKIINH.

9. CKOpOCTh XUMHUYECKOMN PEAKIIHUH.

10.
11.
12.
13.

@akTOpBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOU PEaKIUU.
I'mpponus comnen.
DIIEKTPOIIU3 COJICH.
@DakTOphl, BIUSAIONIME HAa OOPATUMOCTh XHUMHUYECKHX PEAKIIUM

pacTBopax.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIH.

XapakTepucTUKa METAIIIOB.

OO1as XxapakTepUCTHUKA SJIEMEHTOB TJIaBHBIX MOATPYII.

OO1mas xapakTepucTuka MOoOOYHBIX Tpymi. Meab.

Xpom.

XKeneso.

OO1as XapakTepUCTHKA CIIJIaBOB METAJIOB.

OO1as XxapakTepuCcTUKa OKCUIOB METAJIOB.

OO1as XapakTepUCTUKA TUAPOOKCHIOB METAILIOB.

OO1as XxapakTepUCTUKA HEMETAIJIOB.

OO1as XxapakTepUCTHKA MOATPYIIIBI KUCIOPOa.

OO011ast XxapaKTepuCTUKA MOATPYIIbI TAJIOT€HOB.

OO01ast xapakTepuCTUKa MOATPYIIbI a30Ta.

AMMMUaK, €ro CTpOCHUE U CBOMCTBA.

A30THas KUCJIOTA U €€ COJIN.

OO01ast xapakTepuCTUKa MOATPYIIbI YTIAEPOa.

['eneTnueckas CBA3b MEXAY KJIACCaMU HEOPTraHUYECKUX COCTMHEHUN.
Opranunyeckasi XumMmnsl.

. OCHOBBI TEOPUU XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX BEILLECTB.
. O6m1as xapakTepucTUKa MpeJeIbHBIX YTIEPOIOB.
. U3oMepus nipeienibHbIX yIJIEpOIOB.

. O6mras xapakTepucTuka ankeHoB. M3oMepus ajJKeHOB.

1
2
3
4. OOmmas XxapakTepUCTUKA ITUKIOAIKAHOB.
5
6

. O6mras xapakTepuCTUKA alIKaInEeHOB.

7.

AJIKMHOB.

Homenknartypa, uzoMepusi, (u3MUEeCKME M XUMUYECKHE CBOMCTBa

8. Peaknusa runpupoBaHus HENMPEIEIbHBIX YIJIEBOJIOB.
9. Peaknuus HeNnpenenbHbIX YIIEBOIOB C TAJIOTCHAMH.

10.
11.
12.
13.
14.
15.
16.
17.

['eHeTHUECKas CBSI3b MPEACTBHBIX U HETIPEIIEIBHBIX YTIIEBOJIOB.
OOm1ast XapaKTepUCTHUKA apOMATHUECKUX YTIICBOIOB.
[Tomyuenue u npuMeHeHne OeH30Ia.

W3omepust 1 HOMEHKIIATypa KETOHOB.

00II1ast XapaKTepUCTHKA aJIbICTHIIOB.

XapaKTepuCcTUKa MPUPOAHBIX UCTOYHUKOB YTIIEBOJIOB.
[TpupoaHbIE HICTOYHUKY YTIIEBOJIOB U UX NIEpepadoTKa.

Bunpr ciupTos.
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18. O6mrast xapakTepucTuka (peHooB.

19. OtHOOCHOBHBIE TIpeieIbHBIE KAPOOHOBBIE KUCIIOTHI.

20. HempenenbHble KapOOHOBBIE KUCIOTHI.

21. [IpumeHeHue u oJlydeHre KapOOHOBBIX KUCIIOT.

22. O6u1as XxapaKTepUCTUKA KUPOB.

23. CnocoObl MOJNy4eHHUs] TPOU3BOJIHBIX APOMATHYECKUX YIJIEBOJIOB, HUX
CBOICTBa U IPUMEHEHHE.

24. CTpoeHue U CBOMCTBAa MOHOCAXapHU/IOB.

25. CtpoeHHe qucaxapuioB U CIIOCOOBI MTOTYUYEHUS CaXapOo3bl.

26. MonekynspHoe CTpoeHuE Kpaxmasia (ILIeJUII0NI03bl), €ro CBOWMCTBA U
IpUMEHEHUE.

27. MonekynsipHOEe CTpOCHHUE LEIUTION03b], €T0 CBOMCTBA U IPUMEHEHHUE.

28. O06mIas xapakKTepuCcTHKa aMHHOB.

29. O6m1as xapakTepuCTUKa aMUHOKHCIIOT.

30. A3sotocopaepiKaliie, BHICOKOMOJIEKYJISIPHbIE OpPraHMYECKUE BelllecTBa-
OeJKu.

31. IIpeBpamenue OenkoB B opranu3mbl. CunTe3 OenkoB. HykienHoOBbIE
KHUCIIOTHI.

32. BemiectBa mosiydaeMmbie B peEaKIMSAX MOJMMEPHU3AIMM, UX CBOMCTBA U
IpUMEHEHUE.

33. CUHTETHYECKUE BOJIOKHA.

34. OTKpBITHS B 00JIaCTH XUMUU

35. Benvkne XMMHKH, U UX BKJIAJ B pa3BUTHE HAYKU

TEMbI HHAUBU Y AJIBHBIX ITPOEKTOB

1. AJIXUMUs-Marus Wid Hayka?

2. AHanmu3 Ka4yeCcTBEHHOTO COCTaBa JKEBATEIbHBIX PE3MHOK OCHOBHBIX
MIPOU3BOIUTEINIECH U X BIMSIHUE Ha OPTaHU3M YeJIOBEKa.

3. Amnanu3 po0 BOJbI U BO3/IyXa B PA3JIMYHBIX YaCTSIX rOpoja.

4. AHTHOMOTHKHN — MOIITHOE OPYIKHE.

5. ButamuHbl 1 UX posib B )KU3HEACATEIIHHOCTH YEIOBEKA.

6. Bxrnag ydeHpIXx — XUMHKOB B moOemy Haj ¢damusmMoMm B Benmkoi
OTeuecTBEHHOU BOMHE.

1. BrnusiHne BUIOB XMMHUUYECKOW CBA3M HA CBOKMCTBA BEIIECTB.

8. Brusare MmeTtona 3aMopakiBaHUS Ha Ka4eCTBO MTUTHEBOM BOJIBI.

Q. BrusiHre MEKPORJIEMEHTOB Ha OPTaHU3M PACTCHHM.

10. Bpenna nu ryOHast momana?

11. T'me MOXHO MCIOJIb30BaTh OTPA0OTABIINE aBTOMOOUJILHBIC IITUHBI?
12. T'eorpadusi XUMUYECKUX HA3BAHUM.

13. T'urueHmYeckue U KOCMETHYCCKHE CPE/ICTBA.

14. T'urueHuYecKue CBOMCTBA HEKOTOPHIX MOIOIIUX CPEJICTB.

15. Jlepuuut XMMHYECKHX DJIEMEHTOB U BHEIITHOCTH YEJIOBEKA.

16. Kene3o B Halel )KU3HMU.

17. I710J1 B Halley KU3HHU.

18. Hcnonws3oBaHue OBITOBBIX OTXOIO0B.
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19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45,
46.
47.
48.
49.

50.
51,

Hcnonb30BaHne MUHEPATIbHBIX YIOOPEHU B CETLCKOM XO3SIHCTBE.
HcTopust OTKpBITHS XUMUUECKUX 3JIEMEHTOB.
Kanpumii MCTOYHUK KU3HU, 3J0OPOBbS U KPACOTHI
Karasnor 3aHuMaTeIbHbIX XUMUYECKUX OIBITOB.
KucnoTHble ocaiku: UX MpUPOJIa U MOCJICACTBHUS.
Kpacorta ¢ nomoipio xumuu. beiToBast Xxumus.
Kpucrannel BOkpyr Hac.

Jlaypeatsl HoOeneBckoil mpeMun B 001aCTH XUMUH.
Motroiue 1 YUCTSIIME CPEACTBA.

O, mokomnan! Ilone3noe uim BpeaHOe JaKOMCTBO?
OuucTtKa ¥ UCMOJIL30BAHUE CTOUYHBIX BOJ]
[InacTmaccel BUepa, CerogHs, 3aBTpa.

IToBrIilIeHUE IMPOAYKTUBHOCTH KMBOTHBIX C ITIOMOIIIBIO CTUMYJIATOPOB
POCTAa, CIICHHUAJIbHBIX KOPMOBBIX /106211301(.

[TommMepsl — COBpEMEHHBIE KOHCTPYKIIMOHHBIE MATEPHUAIIBI.
[TonmmMepsl B IpUPOJIE U KU3HU YETIOBEKA.

[ToueMy 3yOHOI TOPOIITOK 3aMEHMUIIA 3yOHOMU MacTOn?

[IpoayKThl MUTAHUS KAK XUMAYECKUE COCTUHECHUS.
[IpoTnBOBHUpYCHBIE CPEACTBA.

CoBpeMeHHBIE CTPOUTEIIbHBIE MAaTEpHUaIbl B ApXUTEKTYPE TOPOIOB.
Counp — 0e3 BUHBI BUHOBATAs.

CpaBHEHHME THMIIEBON LEHHOCTH OEJIKOB CbhEIOOHBIX TIpHOOB H
TOBSIKBET0 MsiCa.
CpaBHHTENBHBIN aHanU3 00pa3loB arMoc(hepHOl U OBITOBOU MbLIH,
COOpaHHBIX B KUJIOM MTOMEIICHHH.

Cpencta ajist 00pbObI ¢ OBITOBEIMU HACEKOMBIMHU.
TexHomnorus mpous3BoACTBa OyMaru

ToOKCUKaHTBI U AJIJIEPTEHBI B OKPYXKAIOIIEH Cpejie.
VYTIIeBOIbI U UX POJIb M 3HAYCHHUE B )KU3HU YEJIOBEKA.

VY nobpenus — 106po uiu 37107

DepMEHTHI — UTO 3TO?

DepMEeHTHI U UX UCTIOIh30BaHUE B OBITY U HA TIPOU3BOJICTBE.
XUMHUYECKHUE CPEACTBA 3ALUTHI PACTEHUM.

Xumusi, co3ujalolias M pas3pyliaomias OpraHu3M dYejoBeka (Ha
pUMepe HAPKOTUYECKUX CPEJICTB).

YTo comepKUTCA B HalIKe dasi?
Sl u TpOTUBOSIAMSL.
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