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1.

1.2.2

OO0mas xapakTepucTHKa padoyeii mporpamMMsbl 00111€00pa30BaTeJIbHOM M CIHUIIIMHBI

1.1 OOGmeobOpa3oBaTenpHasi MUCHUIUIMHA «XHUMHS» SBISETCS 00s3aTebHONM YacThIO
00111e00pa30BaTEIBHOTO IIMKIJIA 00Pa30BaTEILHON TPOTPaAMMBI.

1.2 lesn v nJIaHUpPyeMble Pe3yJabTAThI 0CBOCHHS TUCHHUIIIHHBI:
1.2.1 llenu ¥ 3aga94 AU CIUTLIAHDI

dopmMupoBaHHE y CTYICHTOB NIPEICTABICHUS O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa KaK OCHOBbI TIPUHATHS PENICHHWH B JKU3HEHHBIX U
IPOM3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MTOBEICHUS B TIPUPOIHOM Cpejie.
3agayy QUCLIUAILINHEL:
1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IMPOLECCOB M
SBIICHUH B OKpYXarolleld cpene, IEJIOCTHOW HaydyHOW KapTUHBI MHpA, B3aUMOCBS3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) Pa3BUTh YMEHHUS COCTaBJISATH (POPMYJIbl HEOPTaHWYCCKUX M OPraHMYCCKHUX BEIIECTB,
YpaBHEHHSI XUMHUYECKUX PEAKIUH, OOBSICHATH WX CMBICI, MHTCPIPETUPOBATH PE3YyIbTATHI
XHUMHYECKUX IKCIIEPUMEHTOB,
3) chopmMupoBaTh HABBIKH IMPOBEACHHUS MPOCTEHUIIMX XMUMHUYCCKUX HSKCIICPHUMEHTAIBHBIX
UCCIIEIOBaHUN C COOMIOZACHHEM IMIpaBWil O€30MACHOr0 OO0pallleHusi C BEUleCTBaMHU U
71a00paTOPHBIM 000PYOBAHUEM;
4) pa3BUTh YMCHHS HCIOJIB30BaTh MH(GOPMAIIUI0 XUMUYECKOTO XapakTepa M3 Pa3IUIHBIX
HMCTOYHUKOB;
5) cdhopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCIEACTBHS CBOCH JEATCIBHOCTH U
XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIIECCOB;
6) chopmMupoBaTh MTOHUMAHUE 3HAYMMOCTH JOCTHIKEHUN XUMUYECKOW HAYKH U TEXHOJIOTUH
JUTSL Pa3BUTHSI COITUAIIBHON U TIPOU3BOJICTBEHHOM cdep.

[lnanupyemble pe3yJabTaTbl OCBOEHHS 0011e00pa30BaTeIbHONW JANCHUILIMHBI B
coorBercTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3Hauenue AucHuIuMHa uMmeet npu popmupoBanuu pazputun OK u I1K

OK 01. BwiGuparh crocoObl pemieHus 3a1ad npodecCHOHANbHONW AeSTeThHOCTH
MIPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Vcnionp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATU3a U UHTEPIIPETAIUH,
uH(popManu 1 “HGOPMALIMOHHBIE TEXHOJOTUH JJIs1 BBIIOJTHEHUS 3a71a4 podeccuoHanbHON
NESATEIbHOCTU

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U pa0OTAaTh B KOJUICKTUBE M KOMAaH/IE

OK 07. CogeiicTBOBaTh COXpPAHEHHUIO OKPYXKAIOILIEH Cpelibl, pecypcocOepeKeHuIo,
NPUMEHATh 3HAHUS 00 HM3MEHEHMM KIIMMaTa, MPHHLHUIB OEpexJIMBOrO IPOU3BOJCTBA,
3¢ dEeKTUBHO NEHCTBOBATH B UPE3BbIUANHBIX CUTYAIIHUAX

MK 5.3 KoHTpoaupoBaTh COCTOSHHE pabOYuX MeCT M 00OpYAOBaHUS Ha y4acTKE B
COOTBETCTBUU C TPeOOBAaHUSIMU OXPAHbI TPYAA.

IIK 5.4 KoHTposinpoBaTh BBIIOJIHEHHE TPEOOBAHUI MTOKaPHOM 0€3011aCHOCTH



Kon n

IInanupyeMble pe3yJbTaThbl 0CBOCHHS IMCIUIJIHHBI

HAMMEHOBaHUe
(dopMupyeMbIX O6mme’ JMCUMILIHHAPHbIE?
KOMIIeTEeHIM i
OK 01. B yacTu Tpya0BOro BOCIMTAHMS: - BJIaJIETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasi BKJIKOYAET:
BriOupats - TOTOBHOCTb K TPY/y, OCO3HAHUE [IEHHOCTH OCHOBOIIOJIATAIOIINE MOHATHS (XUMUUYECKHUH 2JIEMEHT, aTOM, SJIEKTPOHHAs
CHoco0bI MacTepcTBa, TPYA0II00ue; 000J104Ka aTOMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJIEKYJIa,
pelieHus 3aaa4y - TOTOBHOCTb K aKTUBHOM JIEATEIbHOCTH BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUYECKast
npo(ecCHOHANBbH | TEXHOJIOTUYECKON U COLMaIbHOU CBSI3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, YTTIEPOAHBIN CKENeT,

OH JICATEIbHOCTH
MPUMEHUTEIBHO K
pa3IuYHbIM
KOHTEKCTaM

HAIMpPaBJIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATb,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBIITOJHSTh
TaKyIo JeSTeIIbHOCTD;,

- HHTEpEC K pa3inyHbIM chepam
npodeccCHOHATLHOM IS TEIILHOCTH,
OBinajgenne yHHBepPCAJbLHBIMU
NMO3HABATEJbLHBIMHU JA€lCTBUSIMM:
0a30BbIe JIOTHYEeCKHe JeliCTBUS.

- CAaMOCTOATENBHO (POPMYIIUPOBATH U
aKTyaJlu3upOBaTh MPoOJIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK WU
OCHOBAHUMA IJIA CPABHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I u
0000IIECHMS;

- OIIPEJICIISATh [IEJTN IeATEIIBHOCTH, 32/1aBaTh
napaMmeTpsl U KPUTEPUHU UX JOCTHUKECHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHSI B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCUThH KOPPEKTUBHI B JIEATEIHHOCTB,
OIICHUBATH COOTBETCTBUE PE3YJIbTATOB LCJIAM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;
- pa3BHUBATh KPCATHBHOC MBINIJICHUE ITPU

y4eOHBIMU

GyHKIIMOHATBHAS TPYIINA, PAIUKAT, U30MEPHs], U30MEPHI, TOMOJIOTHYECKHIA
psil, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPO/I- U a30TCOJIEPKAILINUE COSAUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BelIeCTBa (YIIEBOIBL, KUPHI, OCIIKHN), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS,
KPUCTAJUTMYECKAs PEIIeTKa, TUIThl XUMUYECKUX PEeaKIuil (OKUCIUTEIbHO-
BOCCTaHOBUTENIbHBIE, 9K30-U IHAOTEPMHUUYECKUE, pEaKIIM1 HOHHOTO 00MEeHa),
PacTBOP, FIAEKTPOJIUTHI, HEIIEKTPOIHUTHI, HIEKTPOTUTHUECCKAS JUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUECKOW PEAKIIMHU, XUMUYECKOE
PaBHOBECHE), TECOPUHU U 3aKOHBI (TEOPUSI XUMHUUECKOTO CTPOCHUS
oprannyeckux Beuects A.M. ByTiepoBa, Teopus 31€KTPOIUTHUECKON
aucconuanuu, nepuoanyeckni 3akon .M. MeHneneeBa, 3aKOH COXpaHEHU
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK XUMUH, (PAKTOIOTHIECKHE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJTYUYEHUU U O€30MaCHOM UCIIOJIb30BAHUHT
BaXHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETb BBISIBIIATh XapaKTEPHbIE MPU3HAKHU U B3aUMOCBA3b U3YUEHHBIX
MOHATUMN, TPUMEHATH COOTBETCTBYIOIINE MOHITHS PU ONMKUCAHUUA CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;
BBISIBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
MIPEACTABICHUSIMH JPYTHUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- yMETh UCIOJIb30BaTh HAUMEHOBAaHUS  XUMUYECKUX COEIMHEHUI
MEXKJIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJHOW XHUMUU U




PEIICHNH KU3HEHHBIX MPOOJIeM

0a30BBI€e HCCJIEA0BATEIbLCKHE TeHCTBHA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIeIOBATENILCKOM U MPOCKTHOM IeATEIHLHOCTH,
HaBBIKaMH pa3perieHus mpooiem;

- BBIABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBA3U U
aKTyaJIM3MpOBaTh 3ajady, BBIABUIATh THUIIOTE3Y
cec peHleHI/ISI, HaXOIUThb apFYMeHTBI JUUIA
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
MapaMeTpsl U KPUTEPUH PEIICHHS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B X04€ peHIeHI/Iﬂ
3aJla4M Pe3yJIbTaThl, KPUTHUCCKU OICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMGTI) HepeHOCI/ITL 3HAHUSA B HO3HaBaTeJII>HYIO
1 IPAKTHYECKYIO 00J1aCTH KU3HEACITCIbHOCTH;
- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTel;

- BbIJIBUI'aTh HOBBIC U/ICHU, npe)lnaraTI)
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTDH MX MCIIOJIb30BaHUS B
MO3HABATENBHON U COIMAILHOM MPAKTHKE

TPUBHAIILHBIC HA3BAHHS BAKHEHIIMX BEHICCTB (3THJICH, alleTHIICH, TIIUICPHUH,
denon, dopmanpaerun, YKCyCHas KHUCIIOTAa, TIWIWH, YyrapHbld ras,
YIJIEKUCIIBINA Ta3, aMMHUAK, TallieHas W3BECTh, HEralleHasl U3BECTh, MUThEBas
colla U JPYrux), COCTaBJIATH (OPMYJIbl HEOPTaHUYECKUX U OPraHUYCCKHUX

BCILIECTB, YPAaBHEHUS XHUMHUUYECKHX pEaKIHi, OOBSICHATh HX CMBICI,
MMOATBEPXKIATH XapaKTepHBbIE XUMHYECKUE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHYECKHUX
peaKuuii;

- YMCTb YCTAaHaBJIMBATb MPUHAJIC)KHOCTh HU3YUCHHBIX HCOPraHWMYCCKUX H
OpPraHUYECKUX BEIIECTB K OMPECNIEHHBIM KJIaccaM M IpyIaM COeAMHEHUH,
XapaKTCpu3oBaTb HX COCTaB H BayKHEHIIIME CBOﬁCTBa; OIpPCACIIATL BH/bI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAsl, MOHHAs, METAaJUIMYecKas, BOJOPOAHA),
TUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(bI/IIII/IpOBaTI) XUMHWYCCKHUEC
peaxiuu;

- cpopMUpOBATH MIPEACTABJICHUS: O XUMUUECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B TIO3HAHUU SIBIICHUM
IpUPOJBL, B (POPMUPOBAHMH MBIIUICHUS U KYJIbTYPBI IUYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpelie;

- yMeThb MNPOBOJUTH pacyeThl MO XUMHUYECKHUM (QopMysiaM U YpaBHEHHUSIM
XUMHUYECKUX  PEaKIuil C UCHONIb30BaHUEM  (DM3HUECKUX  BEJIMYHUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; WCIOIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IS TPHUHATHUA pGHIGHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
WHTEPIpPETALNU
uH(pOopMaluu U
WH(GOPMaIOHHBI

B o6s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOMN NMPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILLIEHCTBOBAHUE SI3bIKOBOM U

- YMETb [IJIaHUPOBATh U BBIMOIHATH XUMUYECKUHN SKCIIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEUIECTB IIPU HATPEBAHUH, ITOJTyYEHHUE STUIIEHA U U3YUEHUE €TI0
CBOICTB, KaueCTBEHHbIE pEAKIMM Ha albJeTUibl, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypauus OelKoB MPU HarpeBaHUU, I[BETHHIC PEAKIMH OENKOB;
MIPOBOAMTDH PEAKIIMM HOHHOTO 0OMEHa, OIpeNIesTh Cpely BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peaKkIuu Ha cyibdaT-, KapOOHAT- W XJOPHJ-aHUOHBI, Ha
KaTHOH aMMOHMUST; PEIIaTh YKCIIEPUMEHTAIbHbIE 33/1a4H 110 TemaM "Meramis!"
u "Hemertamnsl") B COOTBETCTBUU C NMPAaBUJIAMU TE€XHUKU 0€30IACHOCTH IpHU




€ TEXHOJIOTHH IS
BBIITOJTHEHHUS
3a1a4
npoeccuoHanbH
OU NIeITEeNbHOCTH

YUTATEIbCKOM KYJIbTYpHI KaK CpeACTBa
B3aUMOJICHCTBHS MEXTy JIFOIbMU M MTO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOH 1A TeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH TPOEKTHYIO U
HCCIIEIOBATEIBCKYIO eI TEIbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
OBiaieHne yHUBeEPCAJbLHBIMH
NMO03HABATEJIbLHBIMH AefiCTBUSIMH:
padora ¢ uHpopmanueii:

- BIIaZICTh HaBBIKAMH TTOJTy4YeHUSI MHPOPMAILIUH U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEIHLHO
OCYIIECTBIISITH MTOUCK, aHAIHU3, CHCTEMAaTH3aIIHIO
U MHTepHpeTanuio HUHOOPMALUU Pa3TUUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX popMaTax ¢
y4eTOM Ha3zHaueHHs HH(OPMAIUU U LIEJIEBOI
ayJIMTOpUH, BBIOMpas ONTUMAIbHYIO opmy
MIPEJICTaBIICHNUS U BU3YyaJIH3alliH;

- OLICHUBATh JIOCTOBEPHOCTH, IETUTUMHOCTb
nH(pOpMaIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIK30BATh CPEACTBa HHPOPMALIMOHHBIX
KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B pEelICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOII0AEHUEM
TpeOOBaHUH SPTOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, pecypcocOepeKeH s,
MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUATHI
uHpopmanuu, UHGOPMAIIMOHHOH 0€30MacHOCTH
JIMYHOCTH,

yueOHBIMU

oOpallieHuH ¢ BelecTBaMu U J1ab0paTOPHBIM 000PYI0BAaHUEM; TIPEICTABIISATh
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX PEaKIHid U (HOPMYIHPOBATH BHIBOABI Ha OCHOBE ITHX
pe3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO HHPOPMAITUIO, ITOTy4aeMyI0 U3 Pa3HBIX
HUCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHE);

- BJIaJICTh OCHOBHBIMU METOJIAMH HayYHOTO MIO3HAHHMSI BEIIECTB M XUMUYECKUX
SIBIICHUH (HAaOIIOICHNE, I3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE);

- YMETh NPOBOJUTH PacyeTbl MO XUMHUYECKUM (GOpMyIaM U YpaBHEHUSIM
XUMHUYECKHX  pEakIuii ¢  HCIOJb30BAaHWEM  (U3UYECKUX  BEIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIC YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; KCIIOJIL30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI HPHUHATUA peHIeHI/II\/JI B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMEHCHUEM




OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBA
Th ¥ paboTaTth B
KOJUIEKTHBE U
KOMaH e

- TOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEITbHOCTH U CAaMOOTIPE/IEIICHHUIO;
-OBJIaJIcHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW, MPOEKTHOM U COLIMATIBHOM
JEATEIbHOCTH;

OBJageHue YHHBEPCAJbHBIMHU
KOMMYHHUKATHBHBIMH e CTBUSIMM:
COBMECTHAsI 1eSITeJIbHOCTD.

- IOHUMATh U UCIOJIL30BaTh IPEUMYIIIECTBA
KOMaHIHOW ¥ WHIMBUYaIbHOU pabOTHI;

- MPUHUMATH [IETTH COBMECTHOM JIESTEIILHOCTH,
OpPraHHU30BBIBATH U KOOPJAUHUPOBATH ACHCTBHS
10 €€ JIOCTYDKCHHIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpeesaTh PO ¢ y4eTOM MHEHUI
YY9aCTHUKOB 00CYKJIaTh Pe3yIbTaThl
COBMECTHOH pabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHSITH pabOTy B
YCIIOBHUSX PEAIbHOT0, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3IMYHBIX CHTYAITUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
WHUIAATUBHBIM

OBaagenue YHHUBepPCAJbHBIMHU
PeryJasiTUBHBIMH € CTBUSIMU:

NpUHSATHE ceOsl U APYTUX JIOeii:

- TPUHUMATh MOTHBBI W apPryMEHTHI JPYTHX
TIOJIEH pU aHaln3€e Pe3ybTaTOB JIEATEIbHOCTH;
- IPU3HABATh CBOE MPABO M IIPABO JIPYTUX JFOACH
Ha OIINOKH;

- pa3BHBATh CITIOCOOHOCTH TOHUMATH MU C
ITO3MIIMH JIPYTOro YEJIOBEKa,

- YMETh TUTAaHUPOBATH U BBITIOJIHITH XUMUYECKUN SKCTIEPUMEHT (TIPEBPAIICHU ST
OpraHWYECKUX BEIIECTB IIPU HArPEBAHUU, TOJIyYCHUE STUIICHA U U3YUYEHHUE €T
CBOMCTB, KAaueCTBCHHBbIC pEaKIMH Ha aJbJCTHIbI, Kpaxmal, YKCYCHYIO
KHCIIOTY; JICHaTypalusi OCJIKOB MpU HATPEBAHUU, [IBETHHIC PEAKIIUU OEIIKOB;
MIPOBOJIUTH PEAKIIMHM HOHHOTO 0OMEHa, OTPEICIATh CPey BOIHBIX PACTBOPOB,
KAueCTBCHHBIC pPEaKIWH Ha Cyib(par-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUSI; pelllaTh SKCIIEPUMEHTAIbHBIE 3a7]a4M 110 TeMaMm "Metabr"
u "Hemeramnsl") B COOTBETCTBUH C NPaBUIAMU TEXHUKU 0€30MAaCHOCTH MPH
oOpallleHry ¢ BEIIeCTBaMH | JIA0OPaTOPHBIM 000PYIOBAaHUEM; MPEACTABIIATh
pe3yabTaThl XMUMHYECKOTO JKCIEpUMEHTa B (OpME 3aliCH ypaBHCHHI
COOTBETCTBYIOIIMX PEAKIUH M (OPMYyJIMPOBATH BBIBOJBI Ha OCHOBE ITHX
pe3yNIbTaToB

OK 07.
ConeiicTBOBaTh

B 00J1acTH 3K0JI0THYECKOTr0 BOCIIUTAHMA
- chopMHPOBAHHOCTH IKOIOTUYECKOM

- chopMUpOBATH TIPEACTABICHUS: O XUMUUECKOU COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJICHUI




COXPAaHEHHUIO
OKpYXKaroleun
Cpenbl,

pecypcocOepexeH

W0, IPUMCHSTH

KYJIBTYpbI, TOHUMaHHE BIHSHUS COITHAITBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE
MIPUPOJTHON M COLUATBHOM CpeJIbl, OCO3HAHUE
r7100aJIbHOTO XapaKTepa 3KOJIOTMYECKIX
npo0em;

IPUPOBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOJMMOH JUTSI PEIICHHS TPAKTUYECKUX
3aJ1a4 ¥ HKOJIOrMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON CpelE;

- YMeTh cOOJI0AaTh MpaBUjia KOJOTUYECKHU 1€J1eCO00pa3HOro MOBEACHUS B

3HaHUS 00 - TUIAHUPOBAHUE U OCYIIECTBJICHUE JCHCTBUI B | OBITY W TPYNOBOH JAEATEIHHOCTU B LEISAX COXPAHEHHS CBOETO 3JI0POBBS U
WU3MEHEHUN OKpYXKalollled Cpelie Ha OCHOBE 3HAHMA LEJIECH | OKPYKAIOWIEH IPUPOJHOW Cpelbl; YYMTHIBATh ONACHOCTb BO3JEHCTBHSA Ha
KJINMATa, YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA; JKUBBIC OPIaHM3MBI OIIPEIEIICHHBIX BELIECTB, MOHMMAs CMBICI ITOKa3aTens
MPUHLIUIIBI AKTUBHOE HENPUATHE ICUCTBUMN, NPUHOCAIIMX | IPEAEIBbHOM AOIYCTUMOM KOHLEHTPALUU
OepeKIMBOro BpEZ OKPYKaIOLIEH cpene;
IIPOU3BO/ICTBA, - YMEHHE NPOTrHO3UPOBATH HEOIATOIIPUSITHBIE
3¢ deKTUBHO 9KOJIOTMYECKUE TIOCIIEICTBHS
JIECTBOBATH B NpEANPUHUMAEMBIX JEHCTBUN, IPEAOTBpALIaTh
Ype3BbIYAHBIX UXx;
CUTyalusIx - paclIMpPEHUE OIbITA ACATENBHOCTH
9KOJIOTMYECKOH HAIPaBICHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
UCCJIEI0BATENbCKOM, IPOEKTHON M COLUAIbHON
JEeSATEIbHOCTH;
K 5.3 - KOHTPOJIUPOBATh COCTOSIHUE PA0OUYUX MECT U 000PYIOBaHMS HA YYaCTKE B
COOTBCTCTBUHU C Tp€60BaHI/IHMI/I OXpaHbl TpyAa.
- BO BpeMsl paboThl HEOOXOIMMO COOJIIOIaTh YUCTOTY, TUILUHY, TOPSAIOK U
[IpaBUjIa OXpaHsbl TPYa, T. K. IOCIEIIHOCTD, HEPSIIIUBOCTD YaCTO IPUBOIAT
K HECYACTHBIM CITy4asiM.
-KaTeropuyeCKH 3arperaeTcs B 1adopaTopuu NPUHUMATh MUY, TUTh BOJY,
KypHTb, IPOOOBATH BELIECTBA HA BKYC.
- HeJIb3sl IPUCTYMATh K paboTe, OKa HE YCBOEHA TEXHHMKa 0€30MacHoro ee
BBIIIOJIHCHHSL.
IIK 5.4 - KOHTPOJIMPOBATH BHINOJIHEHHE TPEOOBaHUH MOKapHOH 0€30IaCHOCTH.

-KaXXIbI pabOTaIONIH TOIKEH 3HATh, I/Ie B KaOWHETEe HaXOIATCS CPEeICTBA
MOKapHOM 3aIUTHI M alTeYKa, YMETh UMM MOJIb30BaThCSI.




1. CTPYKTYPA U COJIEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCLMUIINHBI

2.1. O0beM JUCHUIIMHBI U BHABI Y4eOHOI padoThl

Buj yueOHoil padoThI

O0BbeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
B 1.4.

OcHOBHOe coep:kaHue 42
B T. U.:

TeopeTHIecKoe 00ydIeHUe 20
[IPAKTUYECKUE 3aHATUS 14
11abOpaTOPHBIE 3aHATHS 8
[IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE coJep:KaHMe (coaepakaHue 34
MPUKJIATHOT0 MOYJIAA)

B T. U.:

TeopeTudyeckoe oO0ydeHue 16
MPAKTUYECKHUE 3aHATUS 14
JlabGopaTopHble 3aHATHS 2
Koncyabranus 2
/nddepeHunpoBanHblii 3a4eT 2




2.2. TemaTuyecKui JiaH u coaepRaHuEe NTUCHUIIINHBI «XHuMUD»

HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE),
JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOYJ/Ib

O0BbeM yacoB

Dopmupyem
ble
KOMIIETEHIH
"

1

2

4

76

Paznesn 1. OCHOBBI CTPOCHUSA BelIECTBA

TeopeaneCKoe oﬁyqelme

OK 01

CoBpeMeHHasi MoAelb CTpoeHuss atoma. CHMBOJMYECKHH S3BIK XUMHUA. XHUMHUYECKHM HIIEMEHT.
DnektpoHHas KoH(uUrypanus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
BasneHTHBIE ~ DJIEKTPOHBI. BaneHTHOCTS. ONEeKTpOHHAas  HpUpOJa  XUMHYECKOM  CBS3H.
DONEeKTPOOTPULIATENIBHOCTh. BHIBI XMUMHYECKOH CBA3M (KOBaJE€HTHAas, WOHHAs, MeTauinyeckas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHyeckue 3aHATHS

Pemenne 3agaHuil Ha MCHOJB30BAHME XUMHUYECKOM CHMBOJMKM M Ha3BaHUN COEJUHEHUH 110
HOMEHKJIATyPe MEKTYHAPOAHOTO COK03a TEOPETUUECKON U MPUKIAJHON XUMUU U TPUBHAIbHBIX Ha3BaHU
JUTSL COCTABIICHUSI XUMUYECKHX (OPMYII IBYXaTOMHBIX COSAMHEHUN (OKCUIOB, CYyNb(UIOB, THIPHIOB U
T.I1.) ¥ IPyTUX HEOPTAaHUYECKUX COCTMHEHUM OTICIIbHBIX KJIACCOB.

IIpakTueckue 3a1aHusl Ha YCTAHOBIIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUUYECKUX JJIEMEHTOB U
MEPUOJNYECKUM HU3MEHEHUEM CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COEAUHEHHII B COOTBETCTBUHU C
nos10keHueM [leprnoinueckoi CUCTEMBI.

HpaKTuqecm[e 3aHATHSA

ITepuoanueckas cucrema xumMmuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nyueckuii CMbICIT
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHYECKOro 3yieMeHTa B [leproanueckoi cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUYCHHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKHUX JIEMEHTOB.

Pelienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapAKTEPU3ALUI0 XUMUYECKUX
AJIeMEHTOB « MeTalln4ecKue / HeMeTaTHIeCKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C MX 3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B MIEPUOIUUYECKON CUCTEME
xuMmuueckux 3neMeHToB .M. Menneneesa»

Paznen 2. Xumnuyeckue peakunu

Tema 2.1.

\ OcCHOBHOe co/iep:KaHue




Tunst TeopeTnueckoe ooyueHue OK 01
XUMUYECKUX Knaccugukanus 1 TUIBI XUMHUUECKUX PEAKLUI C yUaCTHEM HeopraHuyeckux BemecTB. CocTaBieHue
peaxuuii YpaBHEHHI peaklUnii COeAUHEHHUSI, PA3JIOKEHHs, 3aMeIeHus, 0OOMeHa, B T.4. peaKIfii TOpeHus,
OKHCJICHUSI-BOCCTAHOBJICHHUS.
VYpaBHeHUs OKUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHue 1 ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKLHi METOO0M 3JIEKTPOHHOI'O
Oananca. OKHCINTENbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU B IPUPO/JIE, IPOU3BOACTBEHHBIX IIpoLIEccax U
KHU3HEEATEIIbHOCTH OPraHu3MOB
IIpakTHYeckue 3aHATHSA
KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMUMUU U PAcCUEThl IO
YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosb Kak eJUHMIAa KOJIMYecTBa BellecTBa. MouisipHas Macca.
3aKOHBI COXpAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomsipHblii 00beM Ta3oB. OTHOCHUTEIbHAS
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHUYECKHUX PEaKUUil C MCIOJIb30BaHMEM Macchl, 0ObeMa
(HOpMaJIbHBIE YCJIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue OK 01
OIEKTPOITUTHYECKA| Tegpernueckoe 00yeHHe OK 04
s AMCCOLMaus U =
HOHHLLH 06Met Teopus snexkrponutTnyeckol auccounanuu. MoHbI. DIIEKTPOIUTHI, HEAIEKTPOINUThI. Peakiiuu HOHHOTO
oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIEHHBIX
VOHHBIX YpaBHEHNH. KHCIOTHO-OCHOBHBIE peakliUi. 3aJaHus Ha COCTABJICHNE NOHHBIX PEAKIIMi
JlabopaTopHble 3aHATHS
JlaboparopHas padoTa “THUNbl XUMHUYECKUX PEAKIINMA .
HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIMXCs BEIIECTB) U MPU3HAKOB
XUMHUYECKHX peakiuil. [IpoBenenune peakunii HOHHOro oOMeHa, ONPeIeIeHUE CPEIbl BOAHBIX
pacTBOpOB. 3aaHKsI Ha COCTABIEHUE HOHHBIX PEAKIINN
KouTtpoubHasn
CrtpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINH
padora 1
Paznea 3. CTpoeHue M CBOIICTBAa HEOPTAHUYECKHNX BelleCTB
Tema 3.1. OcHOBHOe co/iep:KaHue OK 01
Knaccupuxanys, | Teopernyeckoe o0ydenue




HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Tpenmet Heopranndeckoit xumun. Kiaccupukanus HEOpraHMIeCKUX BemecTB. [I[pocThie U ClIoKHBIC
BeniecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIbI, THAPOKCHbBI, KUCIOTHI, COJIH). B3auMoCBA3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucrammmaeckue u amopgHbie
BellecTBa. TUIBI KPUCTATMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAs, HOHHAS, METAJIINYECKast).
3aBUCUMOCTH (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBA3U U THIA KPUCTAUNINYECKON PELIECTKH.
[TpryrHBEI MHOTOOOpA3Nsl BEIIECTB

HpaKaneCRne 3aHATHSA

HOMGHKHaTypa HCOPTraHNYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOOS U3 UX XUMHYECKOHN q)OpMy.HI)I
WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIbI UCXOsl U3 Ha3BaHUs BEILECTBA 10 MEXIyHapOIHON
(MIOITAK) miu TpuBHaJIbHOM HOMEHKJIATYpE.

Pemlenue npakTHuecKuX 3aJaHMi MO KiaccU(UKalMK, HOMEHKJIAType U XMMHUYECKMM (opMyiiam
HCOPTaHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (yrapHLIﬁ ras, yrHeKPICJII)IfI ra3d, aMMHaK, ramicHas
U3BECTh, HETallleHasi U3BECTb, IUTHhEBAS COJIA U JPYTUX): Ha3bIBaTh MU COCTABIIATH (hOPMYJIbl XMMUUYECKHX
BEILIECTB, ONPEAEIATh IPUHAIIECKHOCTD K KIaccy.

Hcrounnku xuMudeckoil nHpopmanuu (cpeicTB MmaccoBoit HHGopmManum, cetb VIHTepHeT u apyrue).
[Touck nHbOpManUK 110 Ha3BaHUAM, HIICHTH(UKATOpAM, CTPYKTYPHBIM popmysiam

OK 02
K 5.3...

Tema 3.2. dusnko-
XAMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcHoBHOE coepKaHHe

Teopernyeckoe o0yueHue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHE cBoicTBa MeTamuioB. CIocoObl MOJIyUCHUA. 3HadeHue
MCTAJJIOB M HEMCTAZIOB B MPUPOAC W KHU3HCACATCILHOCTH 4YCJIOBCKAa W OPraHU3MOB. KOppO3I/I${
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usndeckue M XWMHUYECKHE CBOMCTBA HEMETA/UIOB. THUIMYHBIE CBOWCTBA
HemeraioB [V— VII rpynn. Knaccudukanus u HomeHknaTypa coeinHeHH HemeTamuioB. KpyroBopotsl
OHOreHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB, TUAPOKCUI0B, KUCIIOT,
colieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BEHICCTB, BOOOPOJAHBIX COCﬂHHCHHﬁ,
BBICHINX OKCHUIOB U THAPOKCHUIOB

YpaBHEHMS XUMUYECKUX PEAKLIUN C y4ACTUEM IIPOCTBIX U CII0KHBIX HEOPraHUYECKUX BEILECTB: METAJLIOB
U HEMETAJJIOB; OKCHUJIOB METAJIOB, HEMETAIJIOB M aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHMU U aM()OTEPHBIX THIPOKCUIO0B; HEOPTaHUYECKHX COJIeH, XapaKTepHU3YIOLINX UX CBOUCTBA.
Pemenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHM Ha CBOWMCTBA, COCTAB, ITOJIyYEHUE H
0e30macHOe UCMOJIb30BaHUE BAKHEHIINX HEOPraHMYECKHMX BEUIECTB B OBITY M MNPAaKTUYECKOH
JESITCIIBHOCTH YEJIOBEKA

OK 01
OK 02
IIK 5.4...

Tema 3.3.

OcHoBHOE coep:kaHne




WUnentudukamus | JlabopaTopHble 3aHATHA OK 01
HCOPraHu4eCKuX | JJTaGoparopHas padota «aeHTrdUKaIs HEOPraHNIECKUX BEILIECTB. OK 02
BCILCCTB Pemenne »KcrepuMEHTaIbHBIX 3a/ad MO XUMUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IIO OK 04
PacIO3HAaBAHUIO U IIOJIYYEHHUIO COCTMHEHUN METAJNIOB U HEMETAJUIOB. 2
Nnentuduxanus HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (DHU3UKO-XUMUYECKHUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakiuii. KauecTBeHHble peaknuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHUSI
KonTposabHas N
CBolicTBa HEOPraHUYECKUX BEILIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYECKUX BellleCTB
Tema 4.1. OCHOBHOe co/iep:KaHue 6 OK 01
Knaccupukanus, | Teopernueckoe oGyueHune IIK 5.3...
CTpoeHHnE " [losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipeamer oprannueckoi xumuu. Mecto u
HOMCHKJIATypa 3HA4YCHUE OPTaHNYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHn9CeCKUX XUMUYECKOE CTPOCHUE KaK MOPSAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
BCILICCTB OcCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUUYECKOTO CTPOEHUSI OopraHudeckux coenuHeHuit A.M. bytieposa.
VriepoaHblii CKEJIET OpPraHU4eCKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO 5
CTPOEHHUsI MOJIEKYJ1. M30MepHst 1 U30MEPBL.
[Tonsatue o ¢yHkuuoHansHOW rpynne. Panukan. IlpuHnunsl kimaccuUKaMUd — OpraHUYECKHX
coeMHeHUN. MexyHapogHas HOMEHKJIaTypa ¥ PUHINIIBI HOMEHKJIATYpPbl OPraHUYECKUX COCTMHEHHM.
[TonsiTHEe 00 a30TCoAEPIKAIINUX COSAMHEHUSAX, OMOIOTMYeCKH aKTUBHBIX BEIIECTBaxX (YIJIeBOJaX, KUPaX,
OeJikax M Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)
IIpakTH4eckne 3aHATHA
Homenknarypa opraHMyecKuMxX COEIMHEHUN OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBILIIEHHBIE U 2
apoOMaTUYECKHE YIJIEBOIOPO/Ibl, CHUPTHI, EHOIIBI, aJIbJIETUAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHEe TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHMYECKHX BEUIECTB OTIEJIbHBIX
KJIACCOB, HCHOJB3Yysl WX HAa3BaHUS MO CHCTEMAaTHYeCKOW M TPHUBHAJIBHONM HOMEHKJIAType (STHIIEH, 2
aneTusieH, riaunepudH, (eHon, QgopmanpAaerun, YKCyCHas KHCJIOTa, TIWIMH). PacdeTsl mpocTteniein
(bopMyIIBl OpraHMYECKON MOJIEKYJIbl, HCXOJSl U3 2JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHoBHOe coJep:kaHue 12 OK 01
CaoiicTBa Teopernyeckoe o0yueHue OK 02
OpraHn4CeCKUX OU3NKO-XUMHUECKHE CBOMCTBA OPraHUYECKUX COCIWHEHMH OTACIBHBIX KJIacCOB (OCOOCHHOCTH OK 04
COCTMHCHHUI KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTHYECKHH psia U o01iast popmyia; n3oMepus; 2 K 5.4...

(du3HYeCcKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITOCOOBI MOJTYUCHHUS ):




— TpelebHbIe YTIeBOAOPOAbl (aJKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa KakK OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIlJIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHHE B
MPUPOJAE U IPUMEHEHHUE ATIKAHOB;

— HempeneabHbIe (ATKEHbI, aJIKUHBI M aJIKaIMEeHbI) U apOMaTHYECKUE YTIeBOA0poabl. ['opeHue aneTuineHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOT'O TJIAMEHHM JIJISI CBAPKH M PE3KU METAJIJIOB

— KUCJIOPOJCOEpKaIINe COeTUHEHUS (CIUPTHI U (DeHOJIbI, KapOOHOBBIE KUCIOTHI M 3(UPBIL, ATTbETU/IBI U
KETOHBI, JKHUPBI, YIJIEeBOAbI). [IpakTHdeckoe MNPUMEHEHHE OSTWICHIJIMKOJS, TIIMIEpHHA, (eHona.
[Ipumenenue dopmanpaeruaa, aneTalbAeruaa, YKCYCHOM KUCIOTh. Mplla KaK COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

— a30TcojepKallrue CoOeAMHEHHs (AMUHBI U aMUHOKUCIIOTHI, OeJikH ). BhICOKOMOIEKYIsIpHbIE COeTMHEHUS
(cuHTeTHMYECKME W OWOJIOTMYECKU-aKTHBHBIC). MoOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUICHa KaK OCHOBHOE HAIIPAaBJICHUE €TI0 UCIOIb30BaHUS.

['eneTnyeckast CBSI3b MEXKIY KJIacCaMHi OPraHMYECKUX COCTMHECHUN

HpaKTuquRue 3aHATHSA

CBolicTBa OpraHMYeCKUX COEIMHEHUH OTAEIbHBIX KJIAcCOB (TpUBHAIbHAsT U MEXIyHapOaHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): NpeAeabHble (AIKaHbl U LUKJIOAIKAHBbI),
HeTpe/iebHbIC (AIKECHBI, AJIKMHBI U aJIKaJHEeHbI) M apOMaTHYECKHE yTIEBOAOPOABI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, aJIbAETH/Ibl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COoeIMHEHMs. 3aJaHMsl Ha COCTaBJICHHE YPABHEHHM XUMHUYECKHX PEAKIUH C y4yaCTHEM OpPraHUYECKHUX
BEUIECTB HA OCHOBAHNHU UX COCTAaBA U CTPOCHUS

CocraBneHue cxeM peakiuidi (B TOM 4YHClIEe MO TMPEATOKEHHBIM IIEMOYKaM MpeBpalleHuit),
XapaKTEePU3YIONIUX XUMUUECKHE CBOMCTBA OPraHMUECKUX COSTMHEHHU I OTIACIBHBIX KJIACCOB, CITIOCOOBI X
MOJIYYEHUSI M Ha3BAaHUE OPraHUYECKUX COCAUMHEHUN MO TPUBHAIBHOW WIM MEXKIYyHApOJAHOU
CHCTEMaTUYECKON HOMEHKIIAType.
PemeHne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUMl HAa CBOMCTBA OpPraHUYECKHX
COCIUHEHHUH OTACIBHEIX KIaCCOB

JlabopaTopnasi paGora

JlabopaTtopHast pabota “IIpeBpariieHns OpraHnYecKuX BEIIECTB MPU HArPEeBaHUH'".
[TomydeHue STUJICHA U U3yYeHHUE ero CBOMCTB. MoenrpoBaHue MOJIEKYJT M XUMHUYECKUX TTPEBPaICHHIA
Ha MPUMEpe dTaHa, STUIICHA, alleTHIICHA U JIP.

Tema 4.3.
Wnentudukarus

OcHoBHOe coaep:kaHue

Teopernueckoe o0yuenue

OK 01
OK 02




OpraHUYECKUX Buoopranmueckue coenunenus. llpumeHeHnune u Ouonoruyeckas pojib yrieBojaoB. OkucieHue OK 04
BELIECTB, UX yIJIE€BOAOB HCTOYHMK HHEPIUU KHUBBIX OpraHusmMoB. OO0JacTM NPUMEHEHUS aAMHUHOKHUCIOT. K 5.4...
3HAYEHUE U [TpeBpamenust 6enkoB nuim B opranusme. buonornyeckue gpynkiun 6enxo. buonornveckue GpyHkmm
IIPUMECHEHHUE B XKHUPOB. PoJib opraHnueckoil XMMuu B peIIeHuH poodiieM MUIEeBoi 0€301aCHOCTH
OBITOBOM 1 Posnp opranuueckoldl XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
IIPOU3BO/ICTBEHHOM | MEIMIIUHBI, CO3/IaHMM HOBBIX MaT€pPHAJIOB, HOBBIX HCTOYHHUKOB SHEPIUHU (AIbTEPHATUBHBIE UCTOYHUKU
JESITEIbHOCTH sHeprum). OnacHOCTh BO3AECHCTBUSI HA )KMBBIE OPIraHU3Mbl OPIraHUUYECKUX BELLIECTB OTJEJIbHBIX KJIACCOB
4eJI0BEKa (YyraeBoJopozbl, CHUPTHI, (EHOJIbI, XJIOPOPraHUYECKHE HPOM3BOJHBIC, albJIEIHIbl M Ap.), CMBICI
[OKa3aTelsl IPEeAEIbHO JOIYCTUMON KOHIIEHTPALUH.
JlaGopaTopHble 3aHATHSA
JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COSAMHEHUHN OT/AeNbHbIX KIacCOB”
WnenTudukamysi OpraHMuecKuX COSTUHEHUN OTIEIBbHBIX KIIAacCOB (Ha MpUMepe allbJeTHA0B, Kpaxmaiia,
YKCYCHOW KUCIJIOTBI, O€JIKOB U T.II.) C HCIOJIb30BAHUEM UX (PU3MKO-XMMHUYECKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuil. JleHarypamuss Oenka mnpu HarpeBaHuu. LIBeTHbIe peaknuu OEIKOB.
BO3HUKHOBEHHE AHATUTHYECKOIO CUTHAJIA C TOYKHM 3PEHUSl XMMHUYECKHX MPOLECCOB NPU MPOTEKaHUH
Ka4eCTBEHHOW peaKkiiy, MO3BOJISIONICH HICHTH(GUINPOBATH MPEIOKEHHBIE OPraHNYECKUE BEIIECTBA
Konrpoanas Cr1pyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB
pa6ora 3
Paspeua S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XMMHYECKHX PeaKuui
CxopocTb OcHoBHOe coaep:kaHue OK 01
XUMHUHCCKNX TeopeTnueckoe oGyuenHne OK 02
lg(iﬁﬁf{l?éme CKopocTh peakluu, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJIbI PEAarupyroIMX BELIECTB, NK'5.3....
pABHOBECHE KOHIEHTPALlUM pEarupyrolux BEUIECTB, TEMIEpPaTypbl M IUIOLAJAM PEAKIHOHHOW IOBEPXHOCTH.
TemoBbie 3¢ (HEKTH XUMUYECKUX peakluil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.
OO6paTuMOCTh peakiyii. XuMHUECKOe paBHOBECHE U €r0 CMEIIEHUE O] ACHCTBUEM Pa3IMUHBIX (aKTOPOB
(KOHILIEHTpalMsl pPeareHTOB WM MPOAYKTOB pEaKkIuH, JaBlI€HHE, TeMIeparypa) Uil CO3/JaHus
ONTUMAJIBHBIX YCIOBUI NPOTEKAaHUs XUMHUECKUX npoleccoB. [Ipunnun Jle laTtense
IIpakTHYeckue 3aHATHA OK 01
Pemienre MpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUii HA aHain3 (aKTOPOB, BIUSIONIMX Ha H3MEHEHHE OK 02
CKOPOCTH XMMHUYECKOM PeaKlny, B T.4U. C TO3ULUH SKOJIOTHYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY U K 5.4...
TPYJOBOH AESITEIHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J10POBbs U OKPY’KaIOLIEH MPUPOJHON CPEIbL.
Pemenne npakTHKO-OPHMEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHwe npuHnuna Jle-Illarense A
HAXOXXJCHUS HAaIlpaBlICHUs] CMELICHUs pPAaBHOBECHS XUMHUYECKOM peakUuu W aHaiuu3 (aKTopoB,
BIIUAIONIMX HA CMEIEHUE XUMUYECKOTO PaBHOBECHS
Pazneua 6. PacTBOpbI




Tema 6.1. OcHoBHOe cogepkaHue OK 01
Tonsrue o IIpakTHYecKoe 3aHATHE OK 02
pacTBOpax o OK 07
PactBopenue kak pusnko-xumuueckuii npouecc. PactBopel. CriocoObl IPUTOTOBIEHUS! PACTBOPOB.
PactBopumMocTs. MaccoBasi 0711 pacCTBOPEHHOI0 BelecTBa. CMBICI MTOKa3aTelsl MPeeabHO I[IK 5.3...
JIOTYCTUMOW KOHIIEHTPAIIMHU U €T0 UCIO0JIb30BaHUE B OLIEHKE 9KOJOTHYECKON Oe30MacHOCTH.
[IpaBuiia SKOJIOTMYECKU LEIecO00pa3HOro IMOBEACHUS B OBITY U TPYIOBOW IESITENBHOCTH B LEJSAX
COXPAHEHHS CBOETO 3/I0POBBSI M OKPYXKAIOIIEH MPUPOIHON CPEIbl; OMACHOCTh BO3ACHUCTBUS HA KUBBIC
OpraHU3Mbl ONPEICICHHBIX BEIIECTB.
Pemienne nmpakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHON JEATENLHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE co/IepKaHue OK 01
HccfeHOBaHHe JlaGopaTopHble 3aHATHS OK 02
CBOWMCTB pacTBOPOB
p p JlaboparopHas pabota «IIpurorosiaeHue pacTBOPOB». OK 04
[TpuroroBneHne pacTBOPOB 33aJaHHOU (MaccoBOM, %) KOHLEHTpaLUHU (C IPaKTUKO-OPUEHTUPOBAHHBIMU I[IK5.4...
BOIIPOCaMH) U OTIpeieNieHUue Cpeibl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAePKAHHE TPUKJIATHOTO MOLYJIs1)
Paznen 7. Xumust B ObITY ¥ IPOU3BOJACTBEHHOI I€ATEILHOCTH YeI0BEeKa OK 01
Xumust B ObITy 1 | OcHOBHOE coepKaHue OK 02
MPOU3BOACTBEHHOM
POM3BOJACTBCHHO Teopernyeckoe o0yueHue OK 04
NEeATEIILHOCTH = - = OK 07
Hogeliime 1ocTHXeHUST XUMUYECKON HAYyKU U XMMHUYECKON TeXHoJoruu. Ponb xumun B obecriedeHnn
YesioBeKa K 5.4

HKOJIOTMYECKOH, SHEPreTUUECKON 1 MUIIEBON 0€30IacHOCTH, pa3BUTUM MenuUuHEL. [IpaBuna noucka u
aHau3a XUMHMYeCKOW HMHGQOpManUM M3 pa3IUYHbIX HMCTOYHUKOB (HayuyHas W ydeOHO-HayyHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmaimu, cetb HTEpHET)

IIpakTHYeckHe 3aHATHA

[Touck u aHanM3 KeMcoB O MPUMEHEHNH XUMHUECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oyay1ei
npoecCuOHANBHOM e TeIbHOCTH 110 TEMaM: BayKHEHIIINEe CTPOUTENIbHbIE MaTepPHUAIIbL,
KOHCTPYKILMOHHBIE MAaTepUabl, KPACKH, CTEKJIO, KEpaMUKa, MATEPUAIIbl U1 JJIIEKTPOHUKH,
HaHOMAaTEepHaJIbl, TEKCTUIIbHBIE BOJIOKHA, NCTOYHUKN YHEPTUH, OPTaHUYECKHE U MUHEPAJIbHBIE
y100peHus, JIEKapCTBEHHbBIE BEIIECTBA, OBITOBAsI XUMHUSI.

3amuTa: [lpencraBnenue pe3yabTaToB pelieHus KeicoB B popMe MUHH-JIOKIA/1a C Mpe3eHTaluei

KoncynLTaum] Ponbs xumuu B HpO(beCCI/IOHaHBHOﬁ ACATCIIBHOCTHU

IIpome:xxyTouHasi aTTecTanus MO TUCHUILIMHE (3a4eT)




Bcero

78




3. YCJIOBUA PEAJIM3AIIMA ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI

3.1. TpebGoBaHus K MUHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY O0ecle4eHUI0

Jlist peanu3zanu MporpaMMbl TUCHUTUTMHBL JOJKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIINE
CHeIMalbHbIE TIOMEIIEHUs: Yy4yeOHBbIM KaOWHET XUMHUHU W/WUIM Y4YeOHOH XMMHUYECKOU
nabopaTopuu.

OGopynoBaHue y4eOHOro KaOuHeTra  (HArJISIHbIE  MOCOOMA):  HAOOPHI
IApPOCTEPKHEBBIX MOJENEeH MOJEKYJd, MOJETU KPUCTATUIMYECKUX PEIIETOK, KOJIJIEKIINU
MPOCTHIX U CIIOKHBIX BEMIECTB W/WJIM KOJUICKIIUU MOJUMEPOB; KOJUICKIUS TOPHBIX MOPOJ U
MUHEPAJIOB, Tabnuia MeneneeBa, yueoHble GUIbMbI, HU(YPOBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuueckne cpeacrBa o0y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMHU BOCIPOU3BEICHUS
3BYyKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIUIHHAS JOCKA.

OobopynoBanue Jadoparopun U pado4ux MecT JJ1a0OpaTOPHHU: MEH3YPKH, ITUIIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, TPEAMETHBIC U TIOKPOBHBIE CTEKJIA, IIAHIIETHI
JUISL KaleJIbHBIX peakiuii, (uiIbTpoBaibHas OyMmara, CTEKISHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (poHapUKH, HAOOp PEaKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI JJISI MPOOUPOK;
MEpPHBIC ITWIHMHIPBI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JICTUTENbHbIC MumHapraeckue (50-100
MJT), CTYTIKH C MTECTUKOM, (hapdopoBbIe YaIIKH, MUHIIETHI, GUIBTPHI OyMakHbIE, BaTa, Mapid,
YaCOBBIE CTEKJIA, AJCKTPOIUIMTKH, Ja0OpAaTOPHBIC IITATHUBBI, CIIUPTOBBIE TOPEIKH, CIHYKH,
npuOop JUIs MONTydYeHHs Ta30B (WM MPOOUpKa C Ta300TBOJHON TpyOKoOif), AepkKaTenu Aiis
NPOOUPOK, CKIISTHKU JJISI XpaHEHUs PEaKTHUBOB, Pa3[aTOYHBIC JOTKH, XUMHUYECKUE CTAKaHbI
(50, 100 m 200 wmu1); mmarenaw; MUHLETHI; TUTEJbHBIE LIUIIBI;, CEKYHIOMEpHI (TailMepsl),
MepHblie npobdupku (Ha 10-20 M) 1 MepHbIe Koaob (25, 50, 100 u 200 mi), BoasiHas 6aHs (wiu
TEPMOCTAT), CTEKJSIHHBIC MAJIOYKU; KOHMYECKHUe KoJObl st tutpoBanus (50 u 100 mn);
WHJUKATOPHBIE TOJOCKUA s ompeaeneHuss pH u cranmapTHas HMHIUKATOpHAs IIKAJa;
YHUBEpCalabHbI UHAUKaTOp; nunetku Ha 1, 10, 50 mu (wnu nozaropet Ha 1, 5 u 10 mn),
OrOpeTKH NI TUTPOBAHUS, MeAuIMHCKHe mmpuibl Ha 100-150 mu, maGopatopHbie W/UaH
aHaNIMTUYECKUE Bechl, pH-MeTpbl, cymmibHbIN mKad, U 1p. 1abopaTopHOE 000PYI0BAaHUE.

3.2. UndopmannoHHoe odecnevyeHne peaan3anuu NporpaMmmbl
Jlns peanuzaiuy mporpaMMbl OMOJIMOTEYHBIN (GOHI 00pa30BaTEILHON OpraHU3aIuu JOJIKEH
UMETh MEYaTHBIC W/WITH AJIEKTPOHHBIE 00pa3oBaTelbHbIC U HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE TSI UCIIOL30BaHMS B 00pa30BaTEILHOM MPOIIECCe, HE CTapIIe MATH JIET
C MOMEHTA U3JaHHS.
JIns cTy1eHTOB:
1. Ta6puensn O.C, OctpoymoB W.I'. Xumus mist npodeccuii u cnenuanbHOCTER
TEXHUYECKOT0 POGMIIS: YIeOHHUK AT CTYA. YUpEKACHUN cpell. mpod. oOpasoBanus. —
M., 2021.
2. Tabpuensa O.C, OctpoymoB W.I'., Octpoymosa E.E. u ap. Xumus gyt npodeccuii u
CHEIHAIBHOCTEN €CTECTBEHHO-HAYUYHOTO MPOdUIs: yUeOHUK IS CTYA. YUpPEKICHUN
cpen. mpod. oopazoBanusi. — M., 2021.



3. Tabpuemnsa O.C., OctpoymoB W.I'. Xumus aiist nmpodeccuii u crienuaibHOCTeH
COLMATBHO-3KOHOMHUYECKOTO ¥ TYMAaHUTAPHOTO PO UIel: yueOHHK ISl CTYI.
yupexaeHuil cpea. npod. oopazosanud. — M., 2021.

4. Epoxun FO.M., Koanesa U.b. Xumus 11t npodeccuii 1 cienuaibHOCTEH TEXHHIECKOTO
U €CTECTBEHHO-HAYYHOTO Mpoduieil: ydeOHUK AJIs CTY/l. YUPEKIECHUH cpell. mpod.
obpazoBanus. — M., 2021.

WNuTepHer-pecypcesl:
www.chem.msu.su (DiiekTpoHHast ONOIMOTEeKa IO XUMHUH).
www.enauKi.ru (narepHeT-u3nanue s yauteneid « ECTeCTBEHHbIE HAYKN).
www.lseptember.ru (MeToaudeckas razeta «IlepBoe ceHTAOPs»).
www.hvsh.ru (xxypHan «XuMus B IIKOJIE»).
WWW.hij.ru (kypHam « XUMHS ¥ )KA3HBY).
https://ege.sdamgia.ru/ pemy EI'D
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska k EI'9»



http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://himege.ru/teoriya-ege-himiya/

4. KoHTpPOJIb ¥ OLIEHKA Pe3yIbTATOB OCBOCHUS TUCUUILTHHbBI

KoHTpoJIb 1 o1leHKa pacKpbIBAIOTCS YE€PE3 YCBOCHHBIE 3HAHUS U IPUOOPETEHHBIE
o0yuaronMMHCs YMEHUs, HallpaBjeHHbIe Ha (POPMUPOBAHUE OOIIUX U PO ECCHOHAIBHBIX
KomnereHuil. KoMneTeHunn A0MKHBI ObITh COOTHECEHBI C MPEAMETHBIMU PE3YJIbTaTaMu.
JJ1st KOHTPOJISL ¥ OLIEHKH pe3yJIbTaTOB 00YUYEHUS IperoaaBaTesib BHIOUpaeT (POpMbl U METOBI
C YYeToM IMpodeccruoHannu3auuyu 00y4eHHsl 10 IpOrpaMMe JTUCIUIUIMHBI.

MI0JIO)KEHHUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
JI.1. MenaeneeBa

Koa n
HauMeH
oBaHHe
THIBI OLEHOYHEIX
Ne | ¢popmup Paznen/Tema Pe3yabTat 00y4yeHus .
MeponpusiTHi
yeMbIX
KOMIIeT
eHI NI
I OcHOBHOe coiep:KaHue
1 Pasnen 1. OcHoOBBI ®opuymposars
0a30Bble OHATHS H
CTpOeHMS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrpoeHue aToMOB Cocranars xumuueckue |1. Tect «Ctpoenune aToMoB
XUMHUYECKHUX AJIEMEHTOB U |(DOPMYJIbI COCTMHEHUM B |XMMUYECKUX IJIEMEHTOB U
MPUPOJA XUMHUYECKOM COOTBETCTBHUU CO MIPUPOJA XUMUYECKOU CBSI3M.
CBSI3U CTETMEHbIO OKUCIICHHS 2. 3agaun Ha COCTaBIIEHUE
XUMUYECKHUX AJIEMEHTOB, |XUMUYECKHUX (HOpMyIT
MCXO/A U3 BAJIEHTHOCTU U |JBYXaTOMHBIX CO€AMHEHUN
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYNb()HUIOB, THAPUIOB
U T.IL.).
3. 3agaHus Ha UCIOJIb30BAaHUE
XUMUYECKOW CUMBOJIUKH U
Ha3BAHUU COEIUHEHUI IO
HOMEHKJIATyp€e MEKTyHapOIHOTO
CO103a TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHHM IS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COCTMHEHUH OTJEIHHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3aKOH 1 | XapakTepU30BaTh 1. Tect «Mertammuueckue /
OK 02 |rabmuma JI.W. XUMHYECKHE DJIEMECHTHI B |HEMETAINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIHHOCTD U

CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHUEM U




Koa n
HauMeH
oBaHHEe
popmup
yeMbIX
KOMIIET

eHI it

Pa3zgen/Tema

Pe3yabTat 00y4yeHus

THIBI OLEHOYHEIX
Meponpus THIA

MTOJIOKEHUEM B IIEPUOANYECKOU
CHUCTEME XMMUYECKUX DJIEMEHTOB
JI.1. MenaeneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOECHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOANIECKUM
M3MEHEHUEM CBOMCTB
XUMUYECKUX 3JIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHUs HA
XapaKTEePHU3aLUI0 XUMHUECKUX
aIeMeHTOB: «MeTannudyeckue /
HEMETAJNIMYECKHUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XMMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHHEM U
MIOJIO’KEHUEM B IIEPUOIUYECKON
CHUCTEME XUMUYECKHUX DIIEMEHTOB
JI.. MeHnaeneeBay

Pa3znea 2. Xumunueckue
peakuumn

XapaKTepu3oBaTh THIIbI
XHUMHYECKHX peaKunl

KonTtpoubnas padora
«CTpoeHue BemecTBa u
XHMHYeCKHe peaKum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBisITh peakiuu
COEITMHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaxIuu

1. 3amaun Ha cocTaBjeHUE
YPaBHEHUN PEaKLIUN:

— COSTUHCHUS, 3aMEICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCTUTEIBLHO-
BOCCTAaHOBUTEIBHBIX PEAKIINA C
HCTIOJIb30BAaHUEM METO/Ia
AIIEKTPOHHOTO OalaHca.

2. 3ajaum Ha pacyeT Macchl
BEILIECTBA MM 00BbEMaA
ra3oB 110 U3BECTHOMY




Koa n
HauMeH
oBaHHEe
popmup
yeMbIX
KOMIIET

eHI it

Pa3zgen/Tema

Pe3yabTat 00y4yeHus

THIBI OLEHOYHEIX
Meponpus THIA

KOJINYECTBY BELIECTBA, MACCe
Wi 00bEMY OHOTO U3
YYaCTBYIOLIUX B PEaKIIUU
BEILECTB; PaCYETHI

Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OIHO U3 BEILECTB UMEET
IpUMeCH

2.2

DIIEKTPOTUTHYECKAs
JIUCCOLMALNAA U HOHHBII
o0meH

CocTaBisTh ypaBHEHHUS
XMUMHUYECKHUX peaKIuu
HMOHHOT0 OOMeHa ¢
y4acTuem
HEOpPraHUYECKUX BEILECTB

1. 3amanus Ha coOCTaBIICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peaxiuil ¢ yuacTueM KUCioT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHUYECKUX peakuui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHU4YeCcKUX
BellecTB

HccaenoBars cTrpoeHue u
CBOlCTBA
HEOPraHMYeCKHUX
BelIeCTB

KonTpoJsbnas paGora
«CBoiicTBa HEOPraHMYECKUX
BellecTB)»




Koa n
HauMeH
oBaHHEe
popmup
yeMbIX
KOMIIET

eHI it

Pa3zgen/Tema

Pe3yabTat 00y4yeHus

THIBI OLEHOYHEIX
Meponpus THIA

3.1

OK 01
I1K.5.3.

Knaccudukanus,
HOMEHKJIATypa U
CTpOEHHUE
HEOPTaHMYECKUX BEIIECTB

Knaccudumnuposats
HEOpraHUYECKHe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPTraHUYECKHUX
BEILECTB UCXOJI U3 UX
XUMHYECKON (OPMYIIbI HITU
COCTaBJICHUE XUMUYECKON
(bopMyJIIbI HCXO/I U3 HAa3BAHUS
BEIIECTBA 110 MEKTyHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCoOBOM
J10JIA (MacChl) XUMUYECKOTO
3JIEMEHTA (COeIMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accu(pUKaluu, HOMEHKJIAType
U XUMHYECKUM (HOopMyIIaM
HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTH4ecKue 3alanus Ha
ONpeAeIeHNe XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3M U TUTIA KPUCTATUIMYECKOM
peleTKu

3.2

OK 01
OK 02
I1K.5.3..

DuznKo-xuMHUECKUE
CBOMCTBA
HEOPraHUYECKUX BELIECTB

YcranaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBONCTB
HEOPraHWYECKUX BELIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)Ke TUTIa
KPUCTaJUIMYECKOU
peIIeTKH

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOHCTB OKCHJIOB,
KHCIIOT, OCHOBAaHUH,
amM(pOTEePHBIX TUIPOKCUIIOB U
coJiei».

2. 3a7aHusa Ha COCTaBJIEHUE
ypaBHEHUN XUMHUYECKUX
peaKkuuii ¢ y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUECKHUX
BEIIECTB: OKCHJIOB METAILIIOB,
HEMETAIIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHI U
aM(pOTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH,




Koa n
HauMeH
oBaHHEe
popmup
yeMbIX
KOMIIET

eHI it

Pa3zgen/Tema

Pe3yabTat 00y4yeHus

THIBI OLEHOYHEIX
Meponpus THIA

XapaKTepU3yIOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHMYEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukamnms
HEOPraHMYECKUX BEIECTB

Uccnenosatn
KaueCTBCHHBIC PEAKIIUH
HEOPraHWYECKHUX BEIIECTB

1. [IpakTHKO-OpUEHTUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMHUYECKUX PEaKIUi ¢
y4acTHEM HEOPraHUYeCKUX
BEIIECTB, UCIOJIb3YEMBbIX IS UX
UJIeHTU(DUKAIIY.
2.JlaGoparopnas padoTa:
“Unentuduxarnms
HEOPraHUYECKHUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOICTBA OPraHHYeCKHX
BelllecTB

HccaenoBars cTrpoeHue u
CBOIICTBA OPraHUYeCcKUX
BelleCTB

KonTpoJsbnas paGora
«CTpoeHue u CBOMCTBA
OpraHUYecKHMX BellecTB)

4.1

OK 01
I1K5.3...

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccudpunuposats
OpraHMYeCcKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBiIeHHE
Ha3BaHWM OpPraHUYECKHX
COCIMHEHUH 110 TPUBUAIILHON
WJIN MEXAYHapOJHON
CHUCTEMATUYECKOU
HOMEHKJIAaType.

2. 3a7aHns Ha COCTaBIIEHUE
MOJIHBIX U COKPAIIEeHHBIX
CTPYKTYPHBIX (hopMyT
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocTteiien GopmMyJibl
OpraHMYECKON MOJIEKYJIbI,
UCXOs U3 3JIEMEHTHOI'O COCTaBa

(8 %)

4.2

OK 01
OK 02
OK 04
I1K5.3...

CBolicTBa OpraHMYECKUX
COCTMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DH3HUKO-
XHMHYSCKHX CBOHCTB
OpFaHI/I‘-ICCKI/IX BCIICCTB OT

1. 3amaHus Ha coCTaBJICHUE
ypaBHEHUN XUMHUYECKUX
peaKkuuii ¢ yyacTuem
OpFaHI/I‘-IeCKI/IX BCIICCTB HA




Koam

HAauMeH
OBaHHeE
THIBI OLEHOYHEIX
Ne | ¢popmup Paznen/Tema Pe3yabTat 00y4yeHus .
MepOonpUATHI
yeMbIX
KOMIIeT
eHLUI
CTPOEHHUS MOJIEKYJI OCHOBAaHMHU UX COCTaBa U
CTPOCHHUSL.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKHUX
peakuuii, WITIOCTPUPYIOIIHX
XMMUYECKHE CBOMCTBA C yYETOM
MEXaHU3MOB [IPOTEKAHUS
JTAaHHBIX PeaKkLui 1
IeHETHYECKON CBA3U
OpPraHMYECKUX BELIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu no
YPaBHEHUSAM PEAKIUiM C
y4acTUEM OPraHUYECKUX
BEIIECTB.
4. JTaboparopHas paboTa
“ITpeBparieHust OpraHUu4eCKUX
BEUIECTB [IPX HArpeBaHUM"
4.3 [ OK 01 Unentuduxarms HUccnenosath 1.IlpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHMYEeCKHX BELIECTB, |KAUECTBEHHBIC PEAKLUN  |3aJaHMs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX XUMHYECKHUX PEAKLUN ¢
[IK.5.4.. |mpumeHeHue B OBITOBON U |COEAMHEHUN OTJENbHBIX  |y4aCTHEM OpPraHUYEeCKUX
IIPOU3BOJICTBEHHON KJIACCOB BEIIECTB, B T.4. HCHOJIb3YEMBIX
JIEATEIIbHOCTH YEJI0OBEKA JUTSL UX UIEHTU(UKALUY B OBITY
Y TIPOMBILIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaiuist OpraHn4ecKux
COEIMHEHUH OTAEIBHBIX
KJIaCCOB”
5 Paspea S. Xapakrepu3oBaTrb
Kunernueckue u BJIHSIHUE PA3JIMYHBIX
TepMOAMHAMHYECKH e ¢akTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NpPOTEeKaHUsl XHMHYECKHX peakuui
XHMHYECKHX peaKuuu
5 |OKO1 CKOpOCTh XUMHUUYECKUX | XapaKTepru30BaTh [IpakTHKO-OpHUEHTHPOBaHHBIE
OK 02 |peakumii. XuMuieckoe BIIMSIHUE KOHLICHTPALlUA  |TEOPETUYECKUE 3aaHus Ha
I1K5.3... |paBHOBecue pearupyromux BeIecTB U [aHaIu3 (PakTOPOB, BIUSIONINX HA

TEMIIEPATYPHI HA CKOPOCTh

HU3MCHCHHUC CKOPOCTHU




Koam

HAauMeH
OBaHHe
THIBI OLEHOYHEIX
Ne | ¢popmup Paznen/Tema Pe3yabTat 00y4yeHus .
MeponpusITHH
yeMbIX
KOMIIET
(930107071
XUMHUYECKHUX PEAKIUM XUMHYECKON PEaKLIHU.
XapakTepus3oBaTh IIpakTHKO-OpHEHTUPOBAHHBIE
BIIUSTHUE U3MEHEHUS 3aJ]JaHUs HA IPUMEHEHHE
KOHLIEHTpaluu BemecTs, |npuHuuna Jle-lllatense nuis
peaxkiuu cpeasl u HaXO0X/IEHUS HaIlPaBJICHUS
TEMIIEPATypPhI Ha CMEILICHNS PaBHOBECHS
CMEILCHNE XUMUUYECKOTO  |XMMUYECKOW pEaKLMy 1 aHaIU3
paBHOBECHS (bakTOpOB, BIUAIOLINX HA
CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HUccaenoBaTh HCTHHHBIE
Pa3nea 6. PacTBopnl PacTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO01 [TonsiTHE 0 pacTBOpax Paznuuatek nctruHHBIE 1. 3agaum HA TPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpOB.
I1K5.3... 2. [IpakTUKO-OPHEHTUPOBAHHbIE
pacueTHbI€ 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON
JIESATEIIBHOCTH YEJI0BEKA
6.2 | OKO01 Hccnenosanue cBoiictB  |MccnenoBats husuko- JlaboparopHnas paboTa
OK 04 |pacTBOpOB XUMUYECKUE CBOMCTBA “ITpuroroBieHne pacTBOPOB”~
[1K5.4 HCTUHHBIX PaCTBOPOB
Il | IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/iep:KaHue NPUKJIATHOTO MOIYJIA)
7 Pa3zpen 7. OuenuBaTth nocjaeACTBHSA |3alUTa Keiica (¢ yueToM

Xumus B ObITY M
MPOM3BOACTBEHHOMI
JAeATEJbHOCTH Y€10BeKa

OBITOBOM U
NPOM3BOACTBEHHOMI
JesITeJILHOCTH YeoBeKa
¢ MO3UIU
IKO0JIOrnYecKoi
0e30macHOCTH

Oyayuiei npogeccunoHaIbHOMI
AeSITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK5.4...

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

O1eHuBaTh MOCIICACTBHS
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSTCIIbHOCTH YEIIOBEKA C
MHO3UIIMHA DKOJIOTHUECKOHU

Keiic (c yuerom Oyaymieit
npodeccCHoHATBLHOM
JIeATETLHOCTH)
Bo3moxkHbBIE TEMBI KEHCOB:
1. Ilorennenue kMMara u




Koam
HauMeH
oBaHHEe
dbopmup
yeMbIX
KOMIIET

eHI it

Pa3zgen/Tema

Pe3yabTat 00y4yeHus

THIBI OLEHOYHEIX
Meponpus THIA

0e30macHOCTH

BBICBOOOX/ICHHE Ta30BBIX
TUPATOB CO JHA OKEaHa.

2. Bynymiue matepuansl s
aBHa-, MalliIMHO- U
IprUOOPOCTPOECHHUSL.

3. HoBble MaTepuansl s
COJIHEYHBIX Oarapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTENBHBIX [IPENapaToB




