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1. O6mas xapakTepHcTHKa padoueii mporpaMMel 0011e00pa30BaTeILHON THCIUITHHBI« XHMHSD)

1.1 MecTo IMCHHILIMHBI B CTPYKTYPe OCHOBHOH NPo()ecCHOHAIBHOI 00pa3oBaTebHON MPOrpaMMbl
ITporpamma yueOHOW JUCLMILINHBI ABISETCS YaCThIO OCHOBHOM MPO(EeCCHOHANIBHOI 00pa30BaTeIbHON NPOrPaMMBbI ITIOATOTOBKU KBATU(DHUIIMPOBAHHBIX pa-
60unx, cayxamux B coorBercTBur ¢ PI'OC CIIO no npodeccun cpeaaero npodecCHOHaIbHOr0 00pa30BaHKsA TEXHOIOTHYECKOT0 IPOMHIIs:

08.01.27 MacTep 00LIeCTPOHTEIbLHBIX PadoT

1.2. Ilesu ¥ NIaHUpPYeMble Pe3yJIbTAThI 0CBOEHHUS AHCIUILIHHbI

1.2.1. Heau ¥ 321241 TUCHUILIHHBI

DopMupOBaHNE y CTYACHTOB IIPEACTABICHHS O XUMUIECKOH COCTABILIOIIEH eCTeCTBEHHO-HAYyYHOH KapTHHEI MUPa KaK OCHOBBI IIPHHATHS PELICHUH
B JKM3HEHHBIX U IIPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO IIOBEACHNS B IIPUPOJIHOI cpeje.

3agaun JUCHHIINHDI:

1) chopmupoBaTH MOHMMaHHE 3aKOHOMEPHOCTEH IIPOTEKAHHsI XMMHIECKHX IIPOIIECCOB H SIBICHUI B OKPYXKAIOIIEH Cpeie, [IeIOCTHOIH HaydHO! Kap-
THHBI MUPa, B3aUMOCBSI31 U B3aMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI COCTAaBIATH ()OPMyIIbI HEOPTAHMYECKHUX M OPTaHHYECKHX BEIIECTB, YPAaBHEHHUS XUMUUECKHUX PEAKIHH, OOBSICHATD UX CMBICI, HH-
TEpPIPETHPOBAThH PE3yNIbTAThl XUMHUECKHX KCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH MPOBEACHHUS MPOCTEHIIMX XUMHIECKHX dKCIIEPUMEHTAIBHBIX HCCIICAOBAHUH ¢ COOIOJCHHEM MPaBHI O€30MacHoro 06-
palieHus ¢ BeIecTBaMH U Ta0OpaTOPHBIM 000PYJOBAHHEM;

4) pa3BUTH yMEHHS HCIIOIH30BaTh HHYOPMAIIMIO XHUMHIECKOT0 XapaKTepa U3 Pa3INYHbIX HCTOYHUKOB;

5) copmMupoBaTh yMEHHUsI IIPOTHO3UPOBATH IOCICACTBHS CBOECH JECATENBHOCTH U XUMHYECKUX HPUPOAHBIX, OBITOBBIX U HPOM3BOJICTBEHHBIX IIPO-
I1ECCOB;

6) chopMHUPOBaTh MOHUMAHKHE 3HAYUMOCTH JOCTIDKEHUI XUMHUUYECKOI HayKH U TEXHOJIOTHIA ISl Pa3BUTHsI COLUAIBHON U MIPOU3BOACTBEHHOM cep.

1.2.2. IlnanupyemMble pe3yJbTaThl 0CBOEHHUs 0011[e00pa30BaTeIbHOI TUCHUILIHHBI B cooTBeTcTBHE ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHHe TUCILUILTHHA nMeeT npu GopmupoBanuu i passutun OK u I1K.

Hami(e(:ll:):anne IlnanupyeMsle pe3yIbTAaThl OCBOCHHS U CIHIIIHHBI
(popmupyembix
KOMIeTeHIuii Obuue JucuunanHapHble (MpeaMeTHbIe)
OK 01. Beibupats B yacTu TPyA0BOro BOCHIUTAHUA: - BJIaJIeTh CUCTEMOM XMMHUYECKHX 3HAHUHU, KOTOpas BKIIIOYa-
CIIOCOOBI PeIIeHHUs - TOTOBHOCTB K TPY[Y, OCO3HaHHE IEHHOCTH MacTepCT- | €T: OCHOBOIIOJATalolIMe MOHATHS (XMMHYECKHH OJJIEMEHT,
3ama4 Ba, TPyOIIOOHE; aTOM, DJIEKTPOHHAsi 000JI0UKa aTOMa, S-, P-, 0-2JIEKTPOHHBIE
npodeccroHaIbHON - TOTOBHOCTb K aKTHBHOH J€ATEIbHOCTH TEXHOJIOTHYE- | OpOUTAIH aTOMOB, HOH, MOJIEKYJA, BaJ€HTHOCTb, JJIEKTPO-
JIeATEeNbHOCTH CKOIl M COLMaJBHON HANpPaBICHHOCTH, CIOCOOHOCTh | OTPHIATENHHOCTb, CTEICHb OKUCIEHUS, XUMUUYECKas CBA3b,
MIPUMEHUTEIBHO K UHUIUHPOBATh, IUIAHHPOBATh H CaMOCTOATENIbHO BBI- | MOJb, MOJApHAas Macca, MOJAPHBI 00beM, YIIepOmHBIH
Ppa3IMYHBIM HOJIHATH TAKYIO JIEsSTeIbHOCTD; ckeneT, (YHKIHOHANIbHAs TIPYIIa, pagukall, H30MepHs,
KOHTEKCTaM - MHTEpeC K pa3iInYHbIM cdepaM NpopecCHOHAIBHON | M30Mepbl, TOMOJIOTHYECKHUIT Psili, TOMOJIOTH, YIIIEBOIOPOIbI,
JIeATebHOCTH, KHCIIOPOA- U a30TCOAeprKalllie COSAUHEHNUs, OHOIOTHIECKH
OB/1aJenne YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABA- | AKTHBHBIC BEIIECTBA (yIJIEBOMBI, XKUPBI, OEIKH), MOHOMED,
TeJbHbIMH JelicTBUSIMH: MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJIKYISIPHBIE CO-
a) 0a30BblIe JJOrHYecKHe JeiicTBHS: €IMHEeHUs], KPUCTAINUEeCKasl pelleTKa, THIBl XHMHYECKHX
- CaMOCTOSATENBHO (HOPMYITHPOBATH U aKTYalIU3UPOBATh | peaKiuil (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC, 9K30-M 3H-
po0JIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE; JNOTEpPMUYECKUE, PEeaKIWH HOHHOTO OOMeHa), pacTBOp,
- YCTAaHABIIMBAaTh CYIECTBEHHBIH NMPU3HAK MM OCHOBA- | 3JIEKTPOIMTHI, HEAIEKTPOIHUTHI, HIEKTPOIUTHUECKAs AUCCO-
HUS [7Is1 CpaBHEHUS, Kilaccu(UKanum 1 00001eH s, LHAINs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMMYeE-
- OIIPEJIETSATH LIENH ACSITEIbHOCTH, 3a/1aBaTh TApaMeTPhl | CKOW peaKIMy, XUMUYECKOe PABHOBECHE), TCOPHU H 3aKOHEI
W KPUTEPUH UX TOCTHKEHUS; (TeopHsi XMMHYECKOTO CTPOCHHUSI OPTaHWYECKHX BEIIECTB
- BBIBIIATH 3aKOHOMEPHOCTH M HpoTuBOpeuns B pac- | A.M. BbyTtiaepoBa, Teopusi 2JIEKTPOIUTUYECKOH IHCCOLHA-
CMaTpUBAEMBIX SIBJICHUSX; uuH, nepuoaudeckuit 3akon [I.M. MeHnneneeBa, 3aKoH co-

- BHOCHUTH KOPPEKTHUBBI B ICATCIBHOCTb, OLCHUBATH XpaHCHUs MaCCLI), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
COOTBETCTBUE PE3YJIbTATOB LEIAM, OLCHHUBATHL PUCKH XUMHH, (I)aKTOJ'IOI‘I/I‘IeCKI/IC CBCICHHUA O CBOfICTBaX, COCTasBe,

MTOCJICICTBUH JACATCIBHOCTH, TIOJIy4€HUU U 6e30MacHOM  HCIIOJIb30BAHUH  BaXKHEHIIINX
- Ppa3BuBaTb KPEATUBHOEC MBINUICHUE IIpU PEHICHUN HEOPraHN4YCCKUX U OPraHNYE€CKUX BEIICCTB B GBITy H Ipak-
JKU3HCHHBIX np06neM THUYECKOU JEeSITETbHOCTA YCIIOBCKA,

6) 0a3oBbie Huccjie10BaTeIbCKHe AeiicTBUS: - YMETh BBIABJIATH XapaKTECPHBIC INPU3HAKHA U B3aMMOCBS3b

- BIIAJCTh HAaBBIKAMH Yy4YeOHO-HCCIIEOBATENBCKOH W | M3yYEHHBIX NMOHSTHH, MPUMEHATH COOTBETCTBYIOIIUE ITOHS-
IOPOEKTHOH eSATeNbHOCTH, HABBIKAMH pa3pelleHHs | TUs IIPU ONHCAHHU CTPOCHUS H CBOMCTB HEOPTaHUUECKHX H
npobiiem; OpraHMYeCKUX BEIIECTB M MX IPEBPAIIECHUH; BBISBIATH
- BBISBJISITH IPUUMHHO-CIIEJICTBEHHBIE CBSA3U M aKTyall- | B3aUMOCBSA3b XMMHUYECKUX 3HAHMH C MOHATHAMH M TpeJ-
3UpoBaTh 3a7ady, BHIIBUTATh THIOTE3y €€ PEIICHHs, | CTaBICHHSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

HaXOOUTb apryMEHTBI Ul J0Ka3aTeJIbCTBa CBOUX YT- - YMETb HUCIOJIb30BaTh HAUMMEHOBAHUS XUMHUYCCKUX COCAU-
Bep)KI[eHHﬁ, 3aJaBaTh napaMeTpbl U KPUTECPUH pELIC- HEHHUH MEXAYHAPOIAHOI0O COr03a TeOpeTI/I‘{eCKOﬁ u npu-
HUA, KHaHHOﬁ XUMHUA W TPUBUAIBHBIC Ha3BaHUA BaKHEUIITUX

- QHAJIM3HUPOBATH MOJYUYCHHBIC B XOJ€ PCUICHUA 3a1a4n BCIIIECTB (STHHCH, AlETHJICH, TIULECPUH, CbeHOJ'I, (bopmanb—
pe3yyabTaThl, KPUTHYECKH OLCHUBATHL HX JOCTOBEP- JAC€ruJl, yKCyCHas KHUCJIOTa, I'TAIHH, yl"apHLIﬁ ras, yrjiekuc-
HOCTb, IIPOTHO3UPOBATH N3MCHCHUC B HOBBIX YCIIOBHUAX;, JIBIH ra3, aMMHaK, ramcHas M3BECTb, HCramcHas H3BECTb,
- YMETb MNEPEHOCUTH 3HAHWSA B IIO3HABATCIbHYIO H IUTHBEBAA coaa U )Ipyl"I/IX), COCTaBJIATH q)OpMyJ'[LI HEOpranu-

MPAKTHYCCKYIO obnactu KUABHEACATCIbHOCTH, YECKUX U OPraHUu4YCCKUX BCIIECCTB, YPABHCHUA XUMHUYCCKUX
- YMETh HMHTCIPUPOBATH 3HAHUA W3 PA3HBIX NPEAMET- peaKHPIﬁ, OOBACHATD UX CMBICJI; TIOATBECPXKAATh XapakTep-
HBIX 06HaCTCﬁ; HbIE XMMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOLIIUMHU
- BbBIIBUI'aTb HOBBIC MJCH, Npeajiaratb OpUIrMHAJIbHBIC OKCIIEPUMCHTAMHU H  3allUCSIMH ypaBHCHI/Iﬁ XUMHUYCCKUX
TIOAXO/IbI U PCIICHUSA, peaKHPIﬁ;

- CMOCOOHOCTh X MCIIOJIb30BAHUS B MO3HABATEIBHOU U - YMCTh YCTaHaBJIMBATh MPHUHAMJICKHOCTb U3YYCHHBIX HEOP-
COLMAIBHON TNPAKTHKE TaHUYECKUX M OPraHUYCCKUX BEIICCTB K OIPEACICHHBIM

KjlacCaM Hu TpyIlIiamM COCHHHBHHﬁ, XapakTepu3oBaTh HX
COCTaB U Ba)KHEHIINE CBOﬁCTBa; OIPEACIATh BUABI XUMUYC-
CKHX CBs3ed (KOBaHeHTHaﬂ, HWOHHasA, MECTAJININYCCKas, BOAO-
pO,I[HaSI), THUITBI KPUCTAIUIMYCCKUX PEIICTOK BEIICCTB, KJac-
CI/I(i)I/ILII/IpOBaTL XUMHUHUCCKUE pCAKLIMN;




- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMMHYECKOH COCTaB-
JISIOMIEH €CTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUH
B MO3HAHUH SBICHUI NPUPOABL, B ()OPMUPOBAHHU MBIIILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAIBHOW IpaMoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIGHHS K CBOEMY 3710-
POBBIO M IPUPOIHOH cpefe;

- yMeTb IPOBOAUTH PACUETHI [0 XUMHYECKUM (opMyIaM U
YpaBHEHHSM XHMHYECKHX PpEaKIMil C HCIOIb30BAHHEM
(M3MYECKUX BEIUYMH, XapaKTEePHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL: MacChl, 00beMa (HOpMalbHEIE
yCJIOBHUSI) Ta30B, KONMYECTBA BEIIECTBA; MCIIOIb30BaTh
CHCTEMHBIE XUMUUECKHE 3HAHUS UL NPUHATUS pellIeHUui B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUsiX, CBS3aHHBIX C
BEIECTBAMHU U UX IPUMEHEHHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHbIE
CpencTBa MOUCKa,
aHann3a u
HHTEPIPETAIIH
uHdopManuu u
HHOOPMAIMOHHbIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUS 33714
podeCCHOHANBHOM
JIESTENHEHOCTH

B 06.1acTH 1IeHHOCTH HAYYHOT'0 HO3HAHHA:

- c(hopMUPOBAHHOCTE MUPOBO33PEHUS], COOTBETCTBYIO-
IIEr0 COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U 0OIIe-
CTBECHHOIl NPAKTUKH, OCHOBAHHOIO Ha JHAJIOre Kyllb-
TYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
HOJINKYIBTYPHOM MHUPE;

- COBEpILEHCTBOBAHHE S3BIKOBOH M 4YHTATENbCKOU
KyJAbTYpHl KaK CpEICTBAa B3aUMOAEIHCTBHS MEXIY
JIFOJIEMHU U TIO3HAHUS MUPa;

- OCO3HAHME LIEHHOCTU HAYYHOM IESATENbHOCTH, FOTOB-
HOCTh OCYIIECTBISITh IIPOSKTHYIO M HCCIIENOBATElIb-
CKYIO IeSTeNbHOCTh HHAUBHUIYAIEHO U B TPYIIIIE;
OBi1ajenne yHHBEPCAIbHBIMH Y4eOHBIMH IO3HABA-
TeJILHBIMH AefiCTBUSMU:

B) padoTa ¢ nHpopMaumeii:

- BIAJCTh HABBIKAMH MOJIydeHHs MH(OPMALUM U3 HC-
TOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIECTB-
JSITh HOMCK, aHalM3, CHCTEMAaTU3alHI0 U HHTEpIIpeTa-
M0 HQOPMALMK PA3NUYHBIX BUAOB W (HOpM mOpen-
CTaBJICHHS;

- cO37aBaTh TEKCTHI B PasiHYHBIX (OopMaTax ¢ y4eToM
Ha3HaueHUs MHQOPMALUK U LIEJICBOH ayIUTOPUH, BbI-
Oupast onTEMaIbHYI0 (OpMy IpEICTaBICHUS W BH3ya-
TIH3aIUH;

- OLIGHUBATh JJOCTOBEPHOCTb, JETHTUMHOCTH MH(OpMa-
IIMM, €€ COOTBETCTBHE IIPAaBOBBIM U MOpAIIbHO-
9THYECKUM HOpMaM;

- HCIIONB30BaTh CPE/ICTBA HH(POPMALIMOHHEIX U KOMMY-
HHKAI[MOHHBIX TEXHOJIOTHIl B PELICHHN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPTaHU3ALHOHHEIX 3a7ad C CO-
OntoieHneM TpeOOBaHMN 3PrOHOMMKH, TEXHHKH 0€30-
[TACHOCTH, TUTHCHBI, PECypcOCOEpeKEH s, IPABOBBIX U
9TUYECKUX HOPM, HOPM MH(OPMAIMOHHON Oe30macHo-
cTH;

- BIaJeTh HaBbIKAMH pACMO3HABAHWS M 3alUTHI

- YMETh IUIAaHUPOBATh W BBINOIHATE XUMHYECKHI 3KCIICPHU-
MEHT (TIpeBpalleHns] OPraHMIeCKUX BEIIECTB IIPU HarpeBa-
HUH, TIOJIy4eHHe 3THIEHA U U3yUCHHE ero CBOICTB, KauecT-
BEHHBIC PEAKLUUM Ha aJbJACTUbI, KPaxMmall, YKCyCHYIO KH-
CIIOTY; JIeHaTypalus OeIKOB HpPH HArpeBaHWH, LBETHHIC
peaknuu OeNKOB; NPOBOJHUTH PEAKIHH HOHHOTO OOMEHa,
OIIpEEeNATh CPELy BOAHBIX PacTBOPOB, Ka4ECTBEHHBIC pe-
aKIUU Ha Ccynb(aT-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha KaTU-
OH aMMOHHS; pelllaTh dKCIEPHMEHTaJbHbIe 3aJa4d IO Te-
MaM "Metambl" u "Hemeramwibl'") B COOTBETCTBHHU € PaBH-
JIaMH TEXHUKH 0€30MacHOCTH TIPH 0OpAIEHHH C BellecTBa-
MH ¥ J1a0OpaTOpPHBIM O00OPYIOBaHHMEM; INPEACTaBILATH pe-
3y/lbTaThl XHMHYECKOTO 3KCIIEPUMEHTa B (hopMe 3ammcu
YpaBHEHHI COOTBETCTBYIOLIMX PEaKIMil H (HOpMyIHpOBaTH
BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- YMETb aQHAJIM3MPOBATh XMMUUYECKYI0 MH(OPMAILHIO, IOy~
YaeMyl0 U3 Pa3HbIX MCTOYHHKOB (CPEICTB MaccOBOW HH-
(opmarmy, cets MHTepHeT U Apyrue);

- BIIaJICTh OCHOBHBIMH METOJAMH HAay4HOIO IO3HAHMS Be-
[IECTB U XUMUYECKUX SIBICHHH (HaONIogeHHe, H3MepeHue,
9KCIIEPHMEHT, MOJICIIHPOBAHNE);

- YMETb HPOBOJUTH PACUETHI O XUMHUYECKUM (OpMyIaM H
YpaBHEHHSIM XHMHYECKHX PEaKIMi C WCIOJIb30BaHHEM
(HU3MYeCKNX BEJNMYMH, XapaKTepPHU3YIONIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBL: Macchl, o0beMa (HOpMalbHbIE
YCIIOBMS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XUMUUYECKHUE 3HAHWS U NPUHATUS PeLIeHHi B
KOHKDETHBIX ~ JKH3HCHHBIX CHUTYyallHsX, CBS3aHHBIX C
BEIIECTBAMH 1 MX IPHMEHCHHEM

nH(poOpMAanyy, HMHPOPMAIOHHOH Oe3omacHOCTH

JIMYHOCTH;
OK 04. D¢dpexTHBHO | - TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSTENBHOCTH U | - YMETh IUTAHUPOBATh M  BBINIONHATH  XUMHYECKHI
B3aUMOJICHCTBOBATL H | CaMOOIPEENIEHHIO; 9KCIEPHMEHT (IPEBPAIIECHNS] OPTAaHWYECKUX BEIIECTB IIPU

paborats B
KOJUIEKTHBE U
KOMaHJie

-OBJIQICHUE HaBBIKAMU  y4eOHO-HCCIIEI0BATENbCKOM,
TIPOEKTHOH U CONUATBHOM JeITeTbHOCTH;

OBJjlajleHHe YHMBEPCAIBHBIMM KOMMYHUKATHBHBI-
MM JIeliCTBUSIMH

0) coBMecTHasl 1eATETbHOCTD.

- NOHMMATh W HCIIOJIB30BaTh NMPEHMYLIECTBA KOMaH-
HOM U MHAMBUIYAILHOH paboThI;

- IPUHUAMATB IIETM COBMECTHOI JIEATEIbHOCTH, OPTaHu-
30BBIBaTh M KOOPJMHHPOBATH JICHCTBHS IO €€ JOCTHU-
JKEHMIO: COCTaBJIATh IUIAH JIeHCTBUI, pacnpenensiTh
pOJIM C y4EeTOM MHEHHIl yJ4acTHHKOB 0OCYXIaTh pe-
3yJIbTaThl COBMECTHOH pabOTEI;

- KOOPAWHHMPOBATH M BBINOJIHATH PAabOTy B YCIOBHSX
pea’IbHOTrO, BUPTYAJIBHOTO U KOMOMHHPOBAHHOTO B3au-
MOJICHCTBHS;

- OCYLIECTBISTH MO3UTUBHOE CTPATETHYECKOE IOBEIE-
HUE B Pa3IMYHBIX CUTYalUsIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHHe, OBITh HHUIIHATUBHBIM

OBjaJeHne YHHBEPCAJBHBIMH  PeryJsiTHBHBIMH
JMeHCTBUSIMH:

I') IPUHSITHE ce0sl H IPYTHX JI0eii:

- IPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX JIOJACH Mpu
aHaJM3e Pe3yNIbTATOB JICSTEILHOCTH;

- NIPU3HABaTh CBOE MPABO M NPaBO JIPYruxX JOJeH Ha
OIINOKH;

- pa3BUBATh CHOCOOHOCTH MOHMMATh MHUP C IMO3UIMHU
JIPYroro 4enoBeKa;

HarpeBaHuH, MONy4YeHUe dTHICHA U U3y4eHUE ero CBOMCTB,
Ka4yeCTBEHHBIC PEaKIUH Ha abAeTH/bl, Kpaxmall, yKCYCHYIO
KHCIIOTY; JIeHaTypauusi OENIKOB IPY HarpeBaHHH, LIBETHbIC
peakuyu OEJKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa,
ONpeneNiaTh Cpemay BOIOHBIX pPAacTBOPOB, KadeCTBEHHbIC
peakimy Ha cyibgar-, kapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHS; PelIaTh YKCIEePUMEHTaIbHBIe 3aJauH IO
temam "Merael" u "Hemeraiuiel") B COOTBETCTBUHM C
MpaBWIAMH TEXHUKH O€30MacHOCTH IPH OOpaIlleHHH C
BEIIECTBAMH u 11ab0paTOPHBIM 000opyIoBaHKEM;
MPEJICTaBIATh PE3yJIbTaThl XUMHUUYECKOTO SKCIIEPHMEHTa B
(dopMe 3amuCH ypaBHEHHII COOTBETCTBYIOIIMX PEAKIUH U
(opMynHpOBaTh BEIBOJBI HA OCHOBE 3THX PE3yIbTaTOB




OK 07.
CopelicTBOBaTh
COXpaHEHHUIO
OKpYIKalolel cpessl,
PpecypcocOepeKeHHio,
MIPUMEHSTH 3HAHUS
00 U3MEHEHU U
KJIMMATa, IPHHITATII
OepexITMBOTO
MPOU3BOJICTBA,

3¢ deKTHBHO
JICHiCTBOBATH B
4pe3BbIYaiHBIX
CHUTYaLUsIX

B 0061acTH 5K0I0rHY€CKOr0 BOCIIHTAHMUS ¢

- ¢(hOPMUPOBAHHOCTh JKOJOTUYECKOI KYIBTYPHI, IO-
HUMaHHE BIIMSIHUS COLMAJbHO-DKOHOMHUYECKHX IPO-
LIECCOB HA COCTOSHUE NMPUPOIHOI M COLHAIBHOU Ccpe-
IIbI, OCO3HAHHE TII00AIBHOTO XapaKTepa SKOIOTHYECKUX
npobiem;

- IJIAHMPOBaHHE M OCYIIECTBICHHE NCHCTBHIl B OKpY-
JKAIOIeH cpelie Ha OCHOBE 3HAHUS IleNiell yCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpUATHE JeHCTBUH, NPUHOCAILUX Bpe]
OKpy’KaloIei cperne;

- YMEHHe IPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTH-
YECKUE TMOCIEACTBUSA NPEANPUHUMAEMBIX JEHCTBUM,
peJOTBpAILATh HX;

- pacUIMpEHHE OINBITa JEATEILHOCTH HYKOIOTHYECKON
HAaIpaBJICHHOCTH;

- OBJaJeHHEC HABBIKAMH Yy4YEOHO-HCCIIENOBATEIbCKOI,
MPOSKTHOH ¥ CONMANBHON JIEATEILHOCTH;

- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMHYECKOH COCTaB-
JISIOMIEH eCTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUHU
B MO3HAHUH SBICHUI NPUPOABL, B ()OPMUPOBAHHU MBIIILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAIBHOW IpaMoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO M IPUPOIHOH cpefe;

- yMeTh co0II0aaTh npaBuIa 9KOJIOTHYECKU
LeJIeCO00pa3sHOro MOBEAEHHS B OBITY U TPyZOBOU
JEATEIbHOCTU B LEIAX COXPAHEHHs CBOEro 310pPOBbi U
OKpY’KaIOIled IMPUPOAHOH Cpelbl; YIUTHIBATH OMACHOCTH
BO3JCHCTBHA HA JKUBBIE OPraHHU3MBI  OIpEEICHHBIX
BEILECTB, IIOHMMas CMBICH IIOKa3aTels HpelenbHOU
JIOIyCTUMON KOHIIEHTPALUH

1IK 1.1. Boinonusime
Nn0020mMOoBUMENbHbIE
pabomul npu npous-
600CMBe KAMEHHbIX

pabom;

- TOTOBHOCTb K TPY/Y, OCO3HAHHE [IEHHOCTH MacTepCT-
Ba, TPyOIIOOHE;

- TOTOBHOCTb K QKTHBHOM J€STENbHOCTH TEXHOJIOTHYE-
CKOW M COLMAJBHON HAIpPaBICHHOCTH, CIOCOOHOCTH
MHULMHPOBATh, [UIAHUPOBATH W CAMOCTOSTEIBHO BBI-
HOJIHATH TAaKyIO ACSTEIbHOCTD;

- OCYILIECTBJIATh KOMMYHHKALIMH BO BCeX cepax Ku3-
HU,
- CIOCOGHOCTH W TOTOBHOCTH K CAMOCTOSITEIBHOMY
[IOMCKY METOJOB PEILICHHUs NMPAKTHYECKHX 3a/1ad, IpH-
MEHEHHIO Pa3JIMYHBIX METO/IOB O3HAHHMS;

- OBJAJCHHE BUIAMH [ESTEIBHOCTH IO [OJYYCHHIO
HOBOT'O 3HAHWSI, €0 MHTEPIPETALHH, [IPEOOPa30BaHHUIO
Y IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CHUTYaLHsAX

- YMEHHE NIPOTHO3HPOBATH HEOIArOIPHUSITHBIC IKOJIOTH-
YECKHE IIOCJCACTBHS HPEAIPHHAMAEMBIX [CHCTBHIA,
[PEIOTBPALIATH UX;

-ACNOJIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS IPUHS-
T peIHeHPIfI B KOHKPETHBIX JXKU3HCHHBIX CUTyallUdX, CBS-
3aHHBIX C BEIICCTBAMH U UX IIPUMEHECHUEM

1IK 1.6. Koumponu-
POBAMb KA4eCmeo
KAMEHHbIX pabom,

- QHAJIM3UPOBATH MOJYYCHHBIC B XOJA€ PCUICHUA 3a1a4n
pe3yJIbTaThl, KPUTUYCCKHU OLEHUBATL HX JOCTOBEP-
HOCTb, ITPOTHO3UPOBATh UBMECHECHHUE B HOBBIX YCIIOBUAX,
- YMETb MNEPEHOCUTH 3HAHHWA B IIO3HABATCIBHYIO H
TMIPAKTHIECKYIO obactu KU3HCOCATCIIBHOCTH,

- yMeTh COOJIOJaTh MpaBUIIa SKOJOTMYECKH Iieiecoobpas-
HOTO TIOBEZIEHHs B OBITY U TPYIOBOH JEATEIBHOCTH B LEAX
COXpaHEHMsI CBOETO 310POBbS U OKPYXKAIOIIEH NPUPOAHOI
cpelbl; Y4YMTHIBATh OIACHOCTh BO3ICHCTBUS Ha JKUBBIC
OpTaHU3MBbI OINPEJETEHHBIX BELIECTB, OHUMAs CMBICI II0-
KazaTellsl IpeeIbHON JOyCTUMON KOHIIEHTPAIuK

IIK 4.1. Boinoansmeo
Nn0020MOGUMENbHbIE
pabomul npu npous-
800CmEe MOHMAIC-
Hulx pabom;

- TOTOBHOCTb K TPYIly, OCO3HAaHHE LIEHHOCTH MacTepCT-
Ba, TPYIOIIOOHE;

- TOTOBHOCTh K aKTHBHOMW JEATENbHOCTH TEXHOJOTHYE-
CKOW M COLMAIbHOW HANpaBIEHHOCTH, CIIOCOOHOCTh
MHULUHMPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO BbI-
MIOJIHATH TAKYIO JAESTEIbHOCTD;

- OCYILIECTBIISITh KOMMYHHKAIIUK BO BCeX cepax Kusz-
HH;
- CIIOCOOHOCT M TOTOBHOCTH K CAMOCTOSITEIIEHOMY
MOUCKY METOJIOB PEUICHHs NPAKTUYECKUX 3ajay, MpH-
MEHEHMIO Pa3IM4HBIX METO/IOB MO3HAHUS;

- OBJIQJICHHE BHUAAMH JEATEIBHOCTH IO IOJIYYCHHUIO
HOBOTO 3HAHHs, €r0 MHTEPIIPETALUH, IPEoOPa30BaHUIO
W IPUMEHEHUIO B PA3INYHEIX YIeOHBIX CHTYAIHIX

- YMEHHE TPOTHO3UPOBATH HEOIATOMPUSTHBIE YKOJIOTH-
YeCKHe TMOCIEACTBUS MpEeINpUHUMAEMbIX JeiiCTBUH,
MIPEAOTBpAIIATh UX;

-HCIOJIb30BaTh CUCTEMHBIC XUMWYECCKUC 3HAHUA IJIs1 IPUHSA-
TUSA peIHeHPII)’I B KOHKPETHBIX KM3HCHHBIX CUTYyallUsIX, CBS-
3aHHBIX C BCUICCTBAMHU U UX IPUMECHCHUEM

1IK 4.4.
Konmponuposamo
Kauecmeo
MOHMAICHBIX pabOM.

- QHAIIM3UPOBATH IIOIyYCHHBIE B XOJ€ PEHICHUS 3a4a4u
pe3yIbTaThl, KPUTHYCCKH OLEHUBATh HX JOCTOBEP-
HOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTb COOJIOaTh MpaBUIa SKOJOTHYECKH Iierecoodpas-
HOTO TIOBEZICHHS B OBITY U TPY/OBOH J€ATENBHOCTH B HEMAX
COXPaHEHHMsI CBOETO 3/I0POBbsSl M OKPYKAIOIEH MPUPOTHON
Cpellbl; Y4YUTBIBATH OMACHOCTh BO3CHCTBHSA Ha JKHUBBHIC
OPraHM3MBI ONpEETEHHBIX BEMIECTB, OHUMAs CMBICH MO-
KazaTeJlsl IpeeIbHON JOyCTUMON KOHIIEHTPAIuH




2.CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCHUIIIUHBI «XUMHUSI»
2.1.06beM AHCHMILUIMHBI H BUIbI Y4eOHOIl padoThI

Bup yae6H0i1 paboTHI O0BeM B gacax
O06beM 00pa3oBaTENbHON TPOTPAMMBI TUCIHTITHHEL 72
B T.4.
OCHOBHOE COZIep)KaHNe 64
BT u:
Teopernueckoe oOydeHne 30
[TpakTHyeckue 3aHATHS 24
JlabopatopHble 3aHATHS 10
[IpodeccronambHO-OpHEHTHPOBAHHOE COECpIKaHUE (CONePKAHUCTIPHUKIIAIHOTO 6
MOJTJIs)
BT u:
Teopernueckoe oOydeHne 2
[TpakTHyecKue 3aHATHS 4
IIpomexyTounasi arrectanus B popme 3a4éTa 2




2.2. TemaTn4yecknii IJIaH 1 coaepkaHue TMCUHUIIIMHBI «XHMHSD»

HaumenoBanmue pasne- | Conepsxkanue y4eOHOro MaTepuana (0CHOBHOe H Npo¢ecCHOHATBHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 32- O0bém | Dopmupye-
JIOB M TeM HSATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYIHAM) 4acoB MbI€e KOMIIe-
TeHI[UH
1 2 3 4
OcHoOBHOe coJep:KaHHe 64
Pa3gen 1. OcHOBBI cTpOeHUS BellecTBa 8
Tema 1.1. CTpoenue Coaep:xkanue yueOHOr0 MaTepuasa 4
aToMOB XUMHYeCKUX | TeopeTHueckoe o0ydyeHue
3J1eMeHTOB M npupoaa | CoBpeMeHHas MOZENb CTPOeHUS aToMa. CHMBONHYECKHH S3BIK XUMUH. XHUMHYECKHH 3EMEHT. DNeKTpOHHAs KOH(MHTYpanws atoMa. Knaccupukamus xu- 2
XHMHYECKO CBSA3H MHYECKHX JIEMEHTOB (S-, P-, d-oneMeHThI). BaleHTHbIE 3MeKTPOHBI. BaieHTHOCTh. DNEKTPOHHAS TPUPOIAa XUMHYECKON CBS3H. DNEKTPOOTPHIla- OK 01
TENBHOCTh. BH/IBI XUMATECKOH CBS3M (KOBANCHTHAS, HOHHAS, METaJIMYECKas, BOXOPOJHAs) U coco0B ee 00pa3oBaHMs '
IIpakTHyeckoe 3aHATHE
Pemienue 3a1anuii Ha UCIIONIb30BAHUE XUMUUECKON CUMBOJIMKY M Ha3BaHUM COCAMHEHHUH 10 HOMEHKIIATYpe MEXAYHAPOJHOTO COH3a TEOPETUUECKOM
¥ TIPUKJIATHOM XUMUH ¥ TPUBUAIBHEIX HA3BAHHH JUIS COCTABJICHAS XMMIYECKHX (OPMYIT ABYXaTOMHBIX COCIMHEHU (OKCHIOB, CYTb(HIOB,
THAPUAOB U T.II.) W JPYTUX HEOPIaHMUECKUX COCHAMHCHHH OTIENBHEIX KIACCOB. 2
[IpakTnyeckue 3aTaHus HA YCTAHOBICHHE CBA3H MEKIY CTPOCHHEM aTOMOB XMMHYECKHX OIEMCHTOB W MEPHOAMYECKHM H3MEHEHHEM
CBOICTB XMMHYECKUX DJIEMEHTOB M HX COCIWHEHHH B COOTBETCTBHH C MONOXkeHHEeM [leprnoandeckoi cHCTeMBI
Tema 1.2. llepuognue- | Comep:kanue y4e0HOro Marepuaia 4
CKHi 3aK0H H Ta0inna | TpakTuyeckoe 3aHsITHE OK 01.
J.M. Menpeneesa [lepuonuueckas cucrema xumuueckux snementoB JI.W. Menneneesa. ®usnueckuit cmpicn [lepuogudeckoro 3akona JI. 1 Menpeneesa. 3a- OK 02.
KOHOMEPHOCTH HU3MCHCHUSA CBOMCTB XMMHYECKHUX 3JICMCHTOB, 06pa3yeM1)1x UMHU TIPOCTBIX U CJOXKHBIX BEIIECTB B COOTBETCTBHUU C MOJOXCHUEM 4
XUMMYECKOTo deMenTa B Ilepuoauyeckoii cucreme. Muposo3spenueckoe 1 Hayusoe 3Hauenue Ilepuonuueckoro 3axona J[.A. Menpeneesa. IIpornosst [LU. Men-
JeJieeBa. OTKprTI/Ie HOBBIX XMMHYECKHX JNEMEHTOB. Pemenue MPAaKTUKO-OPUCHTUPOBAHHBIX TECOPETUUCCKUX 3a;[aH1/1171 Ha XapaxkTepuzanuo XumMmnuye-
CKHX IeMEHTOB «MeTtannnyeckue / HeMEeTATHYECKHE CBOICTBA, IEKTPOOTPHUIATEIbHOCTh XUMUYECKUX 3IEMEHTOB B COOTBETCTBHHU C MX 3JIEK-
TPOHHBIM CTPOCHHEM W TIOJOKCHHEM B MEPHOINICCKON CHCTEME
xumuueckux aemenToB .M. MenneneeBa»
Pa3nen 2. Xumuveckne peakonu 11
Tema 2.1. Tuneixumu- | Cogep:kanue yueOHOro MaTepuaia 6
YeCKHUX peaKuui Teopernueckoe o0yueHue 2 OK 01.
Knaccudukarms i THIIBI XMIMHYECKIX PEAKIUH C yIaCTHEM HEOpraHM4ecKux BemecTB. CoCTaBIeHIE YpaBHEHHI PEaKIUi COSTMHEHNS, Pa3lIoxke-
HUSL, 3aMCIICHHS, 00MCHA, B T.4. PEAKIHI TOPEHHS, OKUCICHIS -BOCCTAHOBIICHUS.
VpaBHeHus okucneHus-soccranopienus. Crenenb okucienus. OKUCIUTENb U BoccTaHOBUTeNb. CoCTaBlIeHUE M YPABHUBAHHE OKUCIUTENIBHO-
BOCCTAHOBHTENBHBIX PEAKIIHI METOIOM dIEKTPOHHOTO Oanmanca. OKHCITHTENIbHO-BOCCTAHOBHTEIbHEIC PEAKIIMHI B IPUPOJIE, TTPON3BOACTBEHHBIX MPO-
Ieccax M )KH3HEIEITEeNbHOCTH OPTaHU3MOB
IIpakTHyeckoe 3aHATHE
KonmuectBennsie oTHONIEHHS B XUMUH. OCHOBHBIE KONMYECTBEHHBIC 3aKOHBI B XMMHH U PACUETHI 110 YPABHEHUAM XUMHUYECKHUX PEaKIHi. 4
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Moutb KaK equHHIA KOJTHIECTBa BelecTBa. MossipHas Macca. 3aKOHBI COXpaHEHHS MacChl M SHEpruu. 3akoH ABoraapo. MomspHbIil 00beM
ra3oB. OTHOCHTENbHAS IUIOTHOCTH Ta30B. PacyeTs Mo ypaBHEHMAM XHUMIUECKUX PEAKIHH ¢ UCIIONb30BAHNEM MAcChl, 00beMa (HOpMaJbHBIE YCIIO-
BHUS) Ta30B, KOJIMYECTBA BEUIECTBA

Tema 2.2. Coaep:xanue yueOHOro MaTepuasa 4
DIeKTPOIHTHYECKAS Teopernueckoe odyueHnue OK 01.
T —— Teopwus amexTponuTrdeckoit aucconmanui. MoHBI. DIEKTPOIHUTHI, HeATEKTPOIUTH. Peakmi nonHoro ooMena. CoctaBineHune peakuuii HOHHOTO 2 OK 04.
00MeHa IyTeM COCTABICHHUS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHNH. KNCIOTHO-OCHOBHBIE peaknny. 3aJaHns Ha COCTAaBICHHUE
obmen WOHHBIX PeaKkIuil
JlabopaTopHble 3aHATHE
JlabopatopHas pabora “Turbl XUMHYECKUX peaKLuii’.
Hccnenoanne TUIMOB (10 COCTaBY M KOMMYECTBY HCXOAHBIX U 00pa3yIOIMMXCs BEMIECTB) M IPU3HAKOB XUMHUIECKUX peakuui. [Iposesenne peakmii 2
MOHHOTO 00MEHa, OTPEIENICHHE CPEibl BOAHBIX PACTBOPOB. 3a/IaHMsI HA COCTABICHHE MOHHBIX PEaKIHii
Kontpoannas padora 1. Ctpoenne BemecTBa H XHMHYeCKHe PeaKIHH 1
Paznen 3. CTpoeHne 1 CBOWiCTBA HEOPrAaHMYECKUX BEIlECTB 12
Tema 3.1. Coaep:xanue yueOHOro MaTepuasa 4 OK 01.
Knaccupukanns, TeopeTuueckoe ofyuenne OK 02.
HOMEHKJIATYpa H IIpenmer Heoprarmueckoit xumun. Kiaccnukamms Heoprarmdeckux semects. [IpocTbie 1 cnoxHble BemecTBa. OCHOBHbIC KIIACCHI CIIOKHBIX BEMIECTB (OK- K11
cTpoeHne CHJIBI, THAPOKCHUIBI, KHCIIOTHI, COMM). B3anMocBs3b HEOpraHMYECKHX BEIIECTB. ArperaTHble COCTOSHHS BelecTa. Kpucrammmaeckue 1 aMop(HbIe BeIecT- 2 K1 ' 6
HeopraHmueckuxpe- | Ba.THIb KDHCTAIUINYCCKUX PEIICTOK (aTOMHAs, MOICKYIAPHAS, HOHHAS, MCTAILIMYCCKAS). 3aBHCHMOCTb (PH3HUCCKHX CBOWCTB BELICCTBA OT THIIA KPH- K 4' 1
1eCTB CTAJLTMYECKOH peleTKH. 3aBUCHMOCTh XMMUYECKOH aKTHBHOCTH BEIIECTB OT BH/Ia XMMHUECKOI CBS3H U THIIA KPUCTAUTHIECKOH pemeTky. [IpuunHbl K 4' 4
MHOT000pPa3usi BEUIECTB ’
IIpakTHyeckoe 3aHATHE
Homenknarypa HeopraHH4ecKuX BEIECTB: HA3BaHUE BEIIECTBA HCXO/A U3 HX XUMUUECKOH (hOPMYIIbI HIIMCOCTABIEHNE XUMUUECKOH (POPMYIbI HC-
X075 M3 Ha3BaHUA BemecTsa o MexayHapoaHoit (MFOITAK) nnu TpuBHanbsHOM HOMEHKIAType.
Pemenne mpakTHyecKnx 3aJaHdN M0 KIacCH(QUKALNW, HOMEHKIATYPE W XUMHYECKHMM (hOpMyTaM HEOPraHWYECKHX BELIECTB Pa3IMYHBIX KIACCOB
(yrapHblif ra3, yriekuciblil ra3, aMMHaK, raleHas U3BeCTb, HeraleHas U3BECTb, TThEBAs COJA M JIPYTHX): HAa3bIBATh U COCTABIATD (hOPMYJIBI X U- 2
MHYECKHX BEIIECTB, ONPEACIATh MPHHAIICKHOCTD K KJIaccy.
Hcrounnky xummdeckoit nHpopMarun (cpecTs MaccoBoit nHdopmarn, cets MuTepHer u apyrue). [lonck nHGOpManuy M0 Ha3BaHUAM, HACHTH(U-
KaTopaMm, CTpYKTYpHBIM (popMmyiiam
Tema 3.2. ®usuxo-xu- | Coaep:kaHue yueOHOIro MaTepmuaJia 5 OK 01.
MH4YeCKHe CBOiicTBa TeopeTnueckoe o0yueHne 3 OK 02.
HEOPraHW4ecKHuX Be- | Meramisl. OOmue dusnyeckne n XuMHYECKHe CBoicTBa MeTa/lIoB. Crioco0b! mosyyeHus. 3Ha4eHHe METALIOB M HEMETAILIOB B IPHPOJIE U JKH3HEEs- 1
1IeCTB TEeNBHOCTH YeJIOBEKa M opranu3MoB. Koppo3ust MeTayuioB: BH/Ibl KOPPO3UH, CIIOCOOBI 3aIMTHl METAUIOB OT KOPPO3HH [IKT1.1
Hewmerannsr. O6mmue pusnyeckne 1 XUMUYECKHE CBOMCTBA HeMETAILIOB. TunmdHble coiicTBa HemeTamnoB |V— VI rpynn. Knaccudukanmus n 1 1IK1.6
HOMEHKIIATYpa COeIMHEHHiI HeMeTauIoB. KpyroBopoThl OHOTEHHBIX 3JIEMEHTOB B IMPHPOJIE 11K4.1
XUMHYECKHE CBOICTBA OCHOBHBIX KIIACCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIJIOT, 1 TK4.4
coeit u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICIIUX OKCHUIOB M THIPOKCHIOB
IIpakTHyeckoe 3aHsATHE
CocraBneHne ypaBHEHHH XUMUYECKUX PEAKIHH C y4acTHEM MPOCTBIX U CIIOKHBIX HEOPTAHMYECKUX BEIIECTB: METAJUIOB U HEMETAILIOB; 2

OKCHJIOB METAJUIOB, HEMETAJIOB ¥ aM(OTEPHBIX AIIEMEHTOB; HEOPTaHMYECKIX KUCIIOT, OCHOBAHUH N aM(POTEPHBIX THIPOKCHIOB; HE-
OpraHUYecKuX COJICH, XapaKTepU3YIOIIKNX UX CBOMCTBA. Penienne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUM HA CBOMCT-
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Ba, COCTaB, MOJY4YCHUC U 0e30I1aCHOE UCITOIL30BAHNE BAKHEHIIINX HCOPraHNYCCKUX BCIICCTB B 6I)ITy nu HpaKTH‘IeCKOﬁ JACATCIbHOCTU
YCJIOBCKaA

Tema 3.3. Hnentudu- Copep:xanue yueOHOI0 MaTepHaJia 2 OK 01.
Kanus Heopranuyeckux | JlabopatopHoe 3aHsATHE OK 02.
BEIIECTB JlaGopatopnras padora «VneHTH(HKAIMA HEOPTAHMYECKHX BEIIECTB. OK 04.
Pemierne skCrepuMEHTANBHEIX 3324 10 XMMIYECKHM CBOHCTBAM MCTA/IOB W HEMETAILIOB, [0 PACTIO3HABAHHIO M IONYYCHHS COCMHE- 2
HUH METaJUIOB ¥ HEMETAJIOB.
Wnentudukanys HeopraHMIECKUX BELIECTB C MCIOIb30BaHUEM MX (PU3MKO-XUMHYECKUX CBOMCTB, XapaKTEPHbIX Ka4eCTBEHHbIX peakinid. Ka-
YECTBEHHBIC PEaKINH Ha CyIb(at-, KapOOHAT- M XJIOPHA-aHHOHbI, HA KATHOH aMMOHUS
KontpoabHnas padora 2. CpoiicTBa HeOpraHH4ecKHX BelIeCTB 1
Pa3gen 4. CTpoeHue M cBOICTBA OPraHUYeCKHX BeLIeCTB 25
Tema 4.1. Knaccuduka- | Copep:xaHue y4eOHOT0 MaTepHasa 4
Ius, CTPOCHHE H HOMCHK- | TeopeTnyeckoe 00yyeHue
JiaTypa OpraHu4ecKux ITosiBIeHKE ¥ Pa3BUTHE OPraHMYECKOW XMMHHU KaK HayKd. IIpeaMeT OpraHuueckoil XuMuy. MecTo ¥ 3HaueHHe OPraHUYECKOM XH-
BEIECTB MHH B CHCTEME €CTCCTBEHHBIX HayK. XMMHYECKOE CTPOCHHE KakK IOPSAMOK COCAMHEHHS aTOMOB B MOJIEKYJE COIJIACHO MX BaJCHTHO-
cti. OCHOBHBIE MIOJIOKCHUS TEOPHH XUMHUYECKOTO CTPOCHHUS OPTaHWYEeCKHX coequHeHHH A.M. BytmepoBa. YTieponaHslil ckeneT
OPTaHWYIECKONH MOJICKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHHS MOJICKYIL. 2 OK 01.
W3zomepus u usomepsl. [lonsatue o GpyHkunoHansHoi rpynne. Panukan. IIpuHIunel kiaaccuduKkauy OpraHMYECKUX COCAMHECHUIL. K11
MexyHapogHas HOMEHKIIaTypa W NPHHIMIIEL HOMEHKIIATYphl OpraHWYecKuX coeauHeHHi. IloHATHE 00 a30TcomepKamux co- K1.6
€IMHEHUsIX, OMOJIOTMYECKH aKTHBHBIX BellecTBax (yrieBojax, )Kupax, Oeikax U Jp.), BLICOKOMOJIEKYJSIPHBIX COSAMHEHUSX (MO- K41
HOMeD, MOJIUMEP, CTPYKTYPHOE 3BEHO) K4 .4
IIpakTHyeckoe 3aHATHE
Homenknatypa opraHM4ecKnx COCOUHEHHIH OTAEIBHBIX KJIacCOB (HACHIIIEHHBIE, HEHACHIIICHHBIE W apOMaTHYecKHe
YTJIEBOJOPO/IBI, CITUPTHI, (PEHOIIBI, ATBJETH/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI 1 /1p.). CocTaBieHNE TOJHBIX M COKPANICHHBIX CTPYK-
TYPHBIX (POPMYJT OPraHHUECKHMX BEIIECTB OTAENBHBIX KIACCOB, HCHONb3Ys WX HAa3BaHMS 110 CHCTEMAaTHYECKOH M TPHBHANBHON HO- 2
MEHKJIAType (3THJIEH, alleTHIeH, IUlepuH, GpeHoi, GopMaibIerii, YKCycHash KHCJIOoTa, TIMIMH). Pacuersl mnpocreiinieit ¢op-
MyJIBl OpPTaHHYECKOW MOJIEKYJIBI, HCXO/IS U3 JJIEMEHTHOTO cocTana (B %)
Tema 4.2.CBoiicTBa Copep:xanue y4eOHOro MaTepuaJia 14
OpraHu4eckux coeau- | Teoperuueckoe o0ydyeHue 6
HEHUH — (M3UKO-XMMHYECKHE CBONCTBA OPraHMYECKNX COEAMHEHHH OTAENBHBIX KJIaccoB (0COOCHHOCTH KiIacCH(HKALMK W HOMEHKIATYphl BHYT-
pH KJ1acca; TOMOJIOTHYECKUH psiji 1 001mas popMyIia; n3oMepus; GU3NUECKHe CBOICTBA; XMMHUUECKHE CBOWCTBA; CIIOCOOBI MOIYYEHHUS): OK 01.
- MIpeieNIbHBIE YTIIEBOIOPOAL! (aAJIKaHbl M IUKJIOAJIKaHbl). [OpeHHe MeTaHa Kak OJWH W3 OCHOBHBIX UCTOYHUKOB TEIUIA B IPO- 2 OK 02.
MBIIIIEHHOCTH ¥ ObITY. CBOHCTBA IPUPOIHBIX YIIIEBOAOPO/IOB, HAXOXK/CHHE B IPUPOJIE U NIPUMEHEHHE AIKaHOB; OK 04.
— HempeaesbHbIe (aJIKSHBI, aJKUHBI U AJIKAJANCHbI) ¥ apOMaTHYEeCKHE YIIIeBOAOPObl. ['opeHne aneTuieHa Kak HCTOYHHK BBICOKO- K11
TEMIEPATYPHOTO IUIAMEHH JJIS1 CBApKH M PE3KH METaJUIOB K1.6
— KHCTOPOICOEPKAIINE COeTHHEHHS (CTUPTHI U (hEHOIBI, KapOOHOBBIE KICIOTH M A()HUPHI, aTbACTU/Ibl H KETOHBI, JKHPHI, YTIIeBOABI). [IpakTide- IIK4.1
CKOE TIPHMEHEHHE STHIICHTINKOIS, TuieprHa, ¢perona. [Ipumenenne Gopmaipaernsa, areranbaernaa, YKCyCHOH KUCIOTH. Mplia Kak CoJu 2 [K4.4
BBICIINX KapOOHOBBIX KHCIOT. Morommue CBOICTBa MbLIa.
— a30TCOJEpKAIINE COSAMHEHMS (AMHHBI M aMUHOKHCIOTHI, Oenku). BBICOKOMOJNEKYNSIpHbIE COCAMHEHHS (CHHTETHYECKHE M OMOJOTHYECKH-
aKTHBHbIE). MOHOMED, TOJMMeEp, CTPYKTYpHOE 3BeHO. [lonumepu3amus STuiIeHa Kak OCHOBHOE HAIPaBICHHUE €0 HCIOJIb30BaHMUS. 2
I'eHetndeckas CBSI3b MEXKAY KIACCAMH OPTaHMYECKHX COEIMHEHHH
IIpakTHYeckoe 3aHATHE 6
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CBoiicTBa OpraHUYECKUX COSAMHEHHIT OTAENBHBIX KIIAcCOB (TPHBHAIBHASL U MEXKAYHAPOAHAS HOMEHKIATYPa, XHMHYECKHE CBOICTBA, CIIOCOOBI MOTTY-
9eHHS): TIpeAebHbIC (ATKaHBl U TUKIOATKAHE), HEMpeaenbHbIe (ATKSHBI, AKHHBI U aNKaJNeHbl) H apOMaTHYECKHe YTIEBOIOPO/BL, CITHUPTH U (JeH 0-
JIbI, KapOOHOBBIE KUCIOTEI U S()HPEI, aTbICTHABI H KETOHBI, aMUHBI i aMHHOKH CIIOTEI, BBICOKOMOIIEKYJIAPHBIE COSAMHEHHS. 3a/JaHNs Ha COCTaBICHUE
ypaBHEHMH XMMHYECKUX PEaKIHil C yYacTHEM OPTaHHYEeCKUX BEIECTB HA OCHOBAHHH HX COCTaBa M CTPOCHHS

CocraBieHue cXeM peakluil (B TOM YHCIe MO MPEeaT0okKEHHBIM LIEMoYKaM MPeBPaIleHUH), XapaKTepPU3YIOIUX XUMUYECKHE CBOMCTBA OpPraHMIeCcKIX
COeIMHEHUH OTJENbHBIX KIACCOB, CMOCOObI UX MOMYYEHHUS U HA3BaHHE OPTaHMYECKHX COCAMHEHHH MO TPUBHANBHOM MM MEXIyHApOAHON CcHCTe-
MaTH4YeCKOi HOMEHKIaType.

PemeHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHNH HA CBOHCTBA OPTAHMYECKHX COEIMHEHUH OTAETBHBIX KIACCOB

JlabopaTopHble 3aHsAATHE

JlabopatopHras pabdota “TIpeBparieHust OpraHMIeCKUX BEIIECTB IIPH HATPEBAHUN .
[onydeHue THIIEHA M N3yYEHUE €TO CBOMCTB. MoOIEIMpOBaHIE MOJIEKYJI M XMMUUECKHX NMPEBpAIeHUi HallpUMepe 3TaHa, STHJICHA,
alleTHICHA U JIp.

Tema 4.3. Unentndu-
KalMsi OPraHUYecKHX
BellleCTB, UX 3HAYEHHE
M NpuMeHeHHe B Obl-
TOBOH M NPOU3BOACT-
BEHHOH [esiTeJILHOCTH
yeJIoBeKa

Coaep:xanue yue0HOro MaTepuaJja

»

Teopernueckoe o0yuyeHue

Broopranmueckne coenunenus. IlpuMeHenue u OHoorudeckas poiib yriieBoJoB. OKHCIEHHE YIIIE€BOIOB- HCTOYHUK YHEPTUH JKHU-
BBIX OpraHu3MoB. OOIacTy NpUMEHEHHUs aMUHOKUCIIOT. [IpeBpamenns OenkoB MUy B OpraHu3Me. buonornmdeckne QyHKIHM — OEIKOB.
buonornueckue GyHKIMU KUpoB. Postb opraHnyeckoil XUMHK B pelIeHHH Npo0JIeM NHIIEBOi 0e301macHoCTH

Poxb opraHnyeckoil XUMHM B pEIIEHHH IPOOIEM SHEPreTHIECKOH 0€30IacHOCTH, B Pa3BUTHH MEJIMIUHBI, CO3/IaHUH HOBBIX MaTEpHaIOB, HOBBIX
MCTOYHUKOB SHEPTHH (aNbTEepHATHUBHBIC HCTOYHUKHY HEPrHH). ONMacHOCTh BO3ACHCTBHS Ha )KMBBIC OPTaHM3MbI OPIaHNYECKHUX BEIIECTB OT-
JENBHBIX KJIacCOB (YIJIEBOAOPOIbI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHMIECKHE IPOU3BOIHbIE, ANIBAETHIBI U JIp.), CMBICH TIOKa3aTes MpeieIbHO
JIOIYCTUMOW KOHLICHTPALUH

JlabopaTopHble 3aHsATHE

JlabopatopHast pabota: “VneHTH(HKANL OPraHHIECKNX COSIMHEHHH OTAENbHBIX KIIAcCOB’.

Wnentndukaiys opraHyecKuX COeIMHEHHH OTIEIbHBIX KIacCoB (Ha MPUMEpE ajlbJern/ioB, KpaxmMaia,yKCyCHON KHCJIOThI, OEJIKOB M T.II.) C
HCIIOJIb30BAHUEM UX (PU3MKO-XHMHYECKHX CBOMCTB M XapaKTePHBIXKaueCTBEHHBIX peakiuii. [lenarypauus Oeinka npu HarpeBanuu. L{BeTHbIe
peakuuu 0enKkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CUTHAJIA C TOUYKH 3pCHUA XUMUYCCKUX MPOLICCCOB IIPU MPOTCKAHUN Ka4eCTBEHHOMN peakuuu,
NO3BOJIIIOIIEH WACHTH()UIIMPOBATh MPEUIOKSHHbBIE OpraHWYeCKHe BELISCTBA

KonrpoabHas padora 3. CTpykTypa M CBOWCTBA OPraHNYeCKMX BellecTB

OK 01.
OK 02.
OK 04.
IKI1.1
[IK1.6
[1K4.1
[1K4.4

Paspnen 5. Kuneruyeckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHMYECKHMX peakuuii

Tema 5.1.CxopocTb
XHMHUYECKHX peakluid.
XumMnyeckoe paBHOBe-
cue.

Conep:xanue yueOHOro MaTepuasia

TeopeTnueckoe o0yueHue

CKOpOCTh peakIny, ee 3aBHCHMOCTh OT PA3NMYHBIX (AaKTOPOB: MPHPOJBI PEATHPYIOMINX BEIIECTB, KOHIECHTPAINN PEardpylomuX BEIIECTB,
TEMIIEPATyphl U TUIOIaH PEAKIMOHHOM N0OBepXHOCTH. TemioBbie 3(eKThl XUMUUECKHX peakiui. JK30- ¥ 3HAOTEPMUUYECKUE, PEaKIIUN.
Ob6patuMocTs peaximid. XuMHYecKoe paBHOBECHE H €T0 CMEIIEHHE T10/] AeHCTBHEM Pa3THIHBIX (PaKTOPOB (KOHIEHTPALHS PEareHTOB WM MPOXYK-
TOB peaKilyy, JaBICHHE, TEMIIEPATypa) IS CO3IaHNUs ONTUMAIBHBIX YCIOBHH NMpoTeKaHus XuMudeckux npoueccoB. [Ipunnun Jle llarense

IIpakTHuyeckoe 3aHATHE

Pemenne npakTHKo-OpHEHTHPOBAHHBIX 33/[aHUi Ha aHAIU3 (PaKTOPOB, BIUAIOMMX HA N3MEHEHHE CKOPOCTH XUMHYECKOH peakIyy, B T.4. C MO3H-
U SKOJNOTHYECKH [1eTIeCO00Pa3HOTO MOBEICHNS B OBITY M TPYIOBOH EATETHHOCTH B LEMSIX COXPAHEHUS CBOETO 3JI0POBBS U OKpPYIKArOMIeit
IPUPOJHON CpEIbL.

Pemtenye npakTuko - OpUEHTUPOBAHHBIX 33faHUN Ha npuMeHeHue npuHiuna Jle-lllatense And Hax0oXKIEHUS HAPABIEHHUS CMEIICHHUS PAaBHOBECHS
XMIMUYECKOH Peakluy 1 aHaIu3 (aKkTOpOB, BIHAIONINX HA CMENICHHE XUMHUUECKOTO PABHOBECHS

OK 01.
OK 02.
MKI1.1
[K1.6
I1K4.1
[1K4.4

Pa3nen 6. PacTBopbl
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Tema 6.1. IlonsTHe 0 Copep:xanue y4eOHOr0 MaTepHaJa 2 OK 01

pacTBopax Teopernueckoe o0yuenmne OK 02‘
PactBopenne kak Qusnko-xummdeckuii mporecc. PactBopsl. CriocoObI MPUTOTOBIIEHUS pacTBOpoB. PacTBopumocTs. MaccoBast OK 07‘
JIOJIsL paCTBOPEHHOTO BemlecTBa. CMBICH MOKa3aTess IpeAeIbHO AOMYCTUMOI KOHIIEHTpAallu U €r0 MCIOJIb30BaHUE B OLIEHKE JKO- K1 1
JIOTUYECKOH 0e30MacHOCTH. 2 HKI' 6
[IpaBuia 5KOJOrHYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY M TPYJIOBOH NESTEIBHOCTH B IIEJISIX COXPAHEHHUs CBOETO 370PO- K 4'1
BbsSl M OKPYXKaIOIel IpUpogHON cpeibl; OMacCHOCTh BO3JEHCTBYS Ha )KUBBIE OPTaHU3MBbI ONPEIEIICHHBIX BEIECTB. K4 .4
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PAcTBOPHI, HCIIOIb3yEeMbIE B OBITOBOI M MPOU3BOACTBEHHOM
JIeATEIbHOCTH YENOBEKa

Tema 6.2. Uccienoa- | Copep:kaHue y4eOHOr0 MaTepHaJia 2 OK 01

HHe CBOICTB pacTBOPOB| JlagopaTopHble 3aHATHE OK 02'
JlaGopatopHast paboTa «[IpuroToBieHre pacTBOPOBY. OK 0 4'
[IpuroroBneHne pacTBOPOB 3aJaHHON (MaccOBOM,%) KOHLIEHTpALUHU (C MPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMHU) M OIpEIeNICHHE Cpe- 1K1 1
Il BOJHBIX PacTBOPOB. 2 HKI' 6
Pemenne 3a1a4 Ha NPUTOTOBIEHNE PACTBOPOB K 4:1

[1K4.4

IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE CO/lepPkaHNe(codepKaHNe NTPUKJIATHOI0 MOXYJIS)

Paszpnen 7. Xumust B ObITY U IPOU3BOJACTBEHHOM AeATEJBHOCTH YeJI0BeKa 6

Tema 7.1. Xumus B 0b1- | CoepskaHue yueOHOro MaTepuaJia

Ty U IPOU3BOJACTBECH- Teopernueckoe o0yueHne 0K 01

HOI1 1eATeJIbHOCTH Ye- | HoBeifmme 1OCTIOKEHUS XUMIYECKON HAYKH M XMMUYECKOH TeXHOIOTHH. Poib XMMHUHM B 0OecriedeHHs IKOIOTHUECKOIl, SHEPTeTHYECKOH 1 MTH- 2 OK 02'

JIOBeKa 111eBO 6€301aCHOCTH, Pa3BUTHH MEIMLMHBL. [IpaBuia noucka 1 aHaJiM3a XMMUYECKOH HHMOPMALMK U3 Pa3JINYHBIX MCTOYHHKOB (Hay4Has U y4eOHo- OK 0 4'
HayyHasl JINTepaTypa, CpeACcTBa MaccoBoil MHpopMaIyH, cetb MHTepHeT) OK 07
IIpakTHYyeckoe 3aHATHE K1 1
IMouck u aHanu3 KeWCOB O IPUMEHEHWH XMMHYECKUX BEILIECTB M TEXHOJOTUH ¢ y4eToM Oyayllei npopecCHOHaIbHON JIesTeNbHOCTH K1 6
M0 TeMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKLIIMOHHBIE MaTepHalIbl, KPACKH, CTEKIIO, KepaMUKa, MaTepPHAaJIbl IS HIIEK- K41
TPOHHUKH, HAHOMAaTepUaJIbl, TEKCTHIbHBIE BOJIOKHA, NCTOYHUKH SHEPTHH, OPTraHUYECKHE U MUHEpAJIbHBIE yJOOpEHUs, JEKapCTBEH- 4 K4 .4
HBIE BEIIECTBA, OBITOBAST XUMHMSI.
3amura: [IpencraBienne pe3yabTaToB pEMICHHs KeHcoB B (opMe MHHH-IOKIAJA C Ipe3eHTaruer

IIpomeskyTouHasi aTTecTanus (3a4er) 2

Bcero 72
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3. YCJIOBUS PEAJTIU3ATINN ITPOT'PAMMBI JUCLIUITIMHBL
3.1. TpeboBanusi K MHHUMAJILHOMY MATepHAIbLHO-TeXHHYECKOMY 00ecredeHnI0
Peanu3zanus nporpaMMbl AUCHUIUIHHEL TpeOyeT HaMU4Ius yaeOHOro kabuHeTa «XuMus»

ObopynoBanue yueOHOro KabuHera:

- IOCa0YHBIE MeCTa [0 KOJIMYECTBY 00yJarOIuXcs;

- pabodee MeCTO MperojaBaTess;

- KOMIUIEKT y4eOHO-HArIAAHBIX MocoOuid «O0Imas 1 HeopraHudeckas XUuMus», «OpraHudeckast XuMus»;
- KOJUIEKIIMH BEIIECTB UL Ta0OPaTOPHBIX U MPAaKTUIECKHX PaboT;

- HaOOPBI MAPOCTEPIKHEBBIX MOJIeeil MONIEKy,

- KOJUIEKIIMU IPOCTBIX U CIOXKHBIX BEILECTB H KOJIEKIIUH IIOJHMEPOB;

- MIApOCTEPKHEBBIE MOJEIN MOJIEKY U KPUCTAJUIMIECKUX PEIIETOK;

- KOMIIIEKTHI XUMUUYECKOH HOCYIbI;

- IpuOOPHI VISl IEMOHCTpALUii;

- ydeOHbIe QUIBMBI ¢ IeMOHCTpaIell 1abopaTOPHBIX M NPAKTHIECKHUX Pa0OT 110 HEOPTaHNIECKOH U OPraHMIeCKOH XHMHHY;
- KOJUIEKIIHS TOPHBIX IIOPOJ ¥ MUHEPAJIOB,

- BBITSDKHO# 1Kad;

- CpeaCTBa IEPBHYHOTO ITOXKAPOTYIICHHS;

- MEUIMHCKAS allTeuKa.

TexHUYECKHE CPESICTBA OOYUCHHUS:

- HOyTOYK C JINIICH3HOHHBIM [IPOTPaMMHBIM 00ECIICYCHHEM U MYJIbTUMEAUATIPOCKTOP;

- tabnuia snekrponHas «Ilepuoguueckas cucrema Xumuueckux snemento .M. Menneneesa»;
- TabnuIa 3NMeKTpoHHAast «PacTBOPUMOCTB COJIeH, KHCIIOT U OCHOBAHHI B BOJICY;

3.2. UndopmanuoHHoe odecnevyeHue peaiu3aluy NporpaMmbl
IlepeyeHb pexoMeHIyeMbIX y4eOHbIX H3JaHMil, HHTepHEeT-pecypcoB, JONOJIHUTE/IbHOM JTHTEPATYyPbI

OCHOBHBIE HCTOYHHKH:
1.I'abpuensn O.C., Octpoymo WN.I'., Cnankos C.A.. Xumus. 10 knacc. ba3ossiit ypoBeHb. Yueonuk. AO "Uznarenscro [Ipocsemenue” 2023r.,

978-5-09-107640-0, Dnekrponnas popma ydeOHHUKA. (PG)KI/IM noctymna: 95C)
2. Tabpuemsin O.C., OctpoymoB W.I'., CragkoB C.A.. Xumus. 11 xmacc. ba3oeiii ypoBenb.VueOuuk. AO "UsmarensctBo IIpocBerenue"

2023r., 978-5-09-107641-7, DnekrporHas Gopma yueOHHKA. (PG)KI/IM noctymna: 95C)
3. Pymsuruc I'.E., ®enapaman ©.I'. Xumus. ba3oblii ypoBers. Dnekrponnas opma yueonuka mist CI1O, AO "Uznatenscto "[IpocBernienue”

2024r., 978-5-09-115758-1, (Pe)KMM nocryna: 9bC)

JIOTIOTHUTEIbHBIC HCTOYHUKH:

1.I'abpuensa O.C., Octpoymos W.I'. Xumus jutst mpodeccuii U crienuanbHOCTEH eCTECTBEHHOHAYYHOTO MPO(UIIS: ydeb. [l CTy/. yIpexIeHNH
cpen. mpod. obpasoBanus — 4-e u31., crep. - M.: M3narensckuii neHTp «Akamemus», 2018.- 400c.

2. Epoxun FO.M., KoBanésa .b. Xumust 1uist mpodeccuii i CrelHaIbHOCTeH TeXHHYECKOTO H €CTECTBEHHOHAYYIHOTO MPpOoGMIIs: yuel. s CTyI.
yapeskIeHnit cpent. mpod. obpazoBanus — 5-¢ 3., crep. - M.: M3narensckuii neHTp «Akagemus», 2018.- 496c¢.

3.3axaposa T.H., ['ononésa H.A.. Oprannueckass XuMusi: yueb. [UIS CTYI. YUPEKACHHH cpell. mpod. obpasoBanus — 2-¢ U3L., ctep. - M.: U3na-
TENILCKUN LEHTp «AKanemusi», 2018.- 400c.

4.T'abpuemnsta O.C., Octpoymo W.I'. Xumus Uit npodeccuii U crienquaibHOCTeH TEXHHIECKOro MPodIIsL: yuel. [UIst CTy . YIpeKIeHUH cpen.
mpod. o6pazoBanusi — 7-€ u3., crep. - M.: 3natensckuii ueHtp «Axagemmsi», 2018.- 272¢.

5.T'abpuemsia O.C. Xumust st npodeccuit i ciennanbHoCTel ecTeCTBeHHOHAYYHOTO mpodmist. M.: M3narenbckuii neHTp «Axagemusi», 2012.
6.I'abpuesa O.C. Xumus. 10 kinace. YriayOsieHHBIH ypoBeHb: yaeOHOE TOcoOue /2-€ H3.,CTePEOTHII.

M.: Ipoda,2014.- 366c¢.

7. O0.C. Xumus. 11knacc. [IpodunbHbIi ypoBeHb: yueOHOE mocodue Juist 001eo0pa3oBaTeNbHbIX YUpexIeHuii /15-e u3/.,cTepeoTHi.

M.: JIpoda,2013.- 398¢

8.I'abpuemsin O.C., Octpoymo W.I'. Xumust st mpodeccuii i CreNHaIbHOCTEH COHANTBPHO-OKOHOMHYIECKOTO H TyMaHHUTapHOTo mpoduaeii. M.:
Wznarenbckuit neHTp «Akagemusi», 2012.

9.I'abpuersia O.C., Octpoymos U.I". Xumust nius npodeccuii crenuanbHoCcTel TeXxHIIeckoro npodust. M.: 3naTenbekuii HeHTp « AKageMusy,
2012.

10.T'a6puemnsia O.C. , OctpoymoB W.I'., Xumust (6a30Bbiit yposens) 10 kimace «OJIMA-yueGuuk», 2010

11.T'a6puensia O.C., OctpoymoB U.I'., Xumnst (6a30BbIit ypoBens) ,11 kimace «OJIMA-yue6HnK», 2010.

12.Pynsutuc I'.E., ®enpaman O.I'., Xumust 10 kmacc 6a30Bsiii ypoBens, M., [Ipocsemienne, 2008

13.Pymautuc I'.E., ®enpaman O.I'., Xumust 11 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

3.3. JloctynHocTh i yyacTHHKOB ¢ OB3
Jomyctnmast Hozomorndueckasi (-ue) rpymma (-bl):
- HapyIIeHHUE CITyXa;
- C1abOoCIIBIIIAIINE;
- HapyLIEHHE PeuH;
- SIHTIETICHUS;
- caxapHblii auader;
- 3[1P B yacTH mearoruyecKoi 3amyImeHHOCTH



4. KoHTpOJIb H OLIEHKA Pe3yJIbTATOB 0CBOCHHUSI 00111e00pa30BaTe/ILHOM AMCUUIIIMHBI

KoHTposIb H OLleHKa PAacKpBIBAIOTCS Yepe3 NUCHUIUIMHAPHBIE Pe3yIbTaThl, YCBOCHHBIC 3HAHUS M NPHOOpPETEHHBIE CTY[JCHTAaMU YMEHUsS, Ha-
TpaBJIeHHbIE HA ()OPMHUPOBAHKE OOIIMX M MPO(ECCHOHANBHBIX KOMITETCHIIUH.
KoHTpoib 1 oIleHKa pe3ynbTaToB 00YUCHHs OCYIIECTBIISICTCS IPENoiaBaTeeM B IIPOoLecce IPOBEACHNUS IPAKTUIECKUX 3aHATHII U J1a-
60paTOpHEIX PaboT, TECTUPOBAHHS, a TAKXKE BBITOIHEHHS 00yJaIONIMMUCS WHAUBHAYAIBHBIX 3aJaHUH, IPOEKTOB, UCCIICNOBaHUMN. Pe3ynbTaTs
00y4YeHHS ONPEAEIISIOT, YTO 00yJalOIiecs JODKHBI 3HaTh, IOHUMATh U JeMOHCTPHPOBATH 110 3aBEPIICHUN H3yYEHHS JUCIUIIINHEL.

Jlns GpopMupOBaHHUS, KOHTPOJIS U OLEHKU PE3yJbTaTOB OCBOCHMS y4eOHOM AMCIMIUIMHBI UCIIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEpO-
MPUATUH, IPEACTABIIAIOIAs COO0H KOMIUICKC Y4eOHBIX MEPONPUSTHIA, COTIACOBAHHBIX C Pe3yNbTaTaMM 00yueHHs U C(HOPMYITHPOBAHHBIX C y4e-
ToM ®I'OC COO (npeamerHsie pe3ynbTatsl o aucuuiuinae) 1 PIoC CIIO.

Ne

OK/MK

Monayas/Paznen/Tema

Pe3yabTaT 00yuyeHus

Tunbl 0EHOYHBIX MEPONPUATHIT

OcHoBHOE coaepkaHue

Pazpnes 1. OCHOBBI CTPOEHH S Be-
IecTBa

®DopMyJIHpPOBaTH 0230BbIE MOHATUS H
3aKOHbI XHMHUH

11

OK 01

CTpOeHI/IC aTOMOB XUMHUYECCKHUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3H

CoCTaBIIATh XUMHUYECKUE (POPMYITBI
COEIMHEHHI B COOTBETCTBHU CO CTEIE-
HBIO OKHCJIEHUS] XUMUYECKHX JJIEMEH-
TOB, MCXOJIS U3 BAJICHTHOCTH U 3JIEK-
TPOOTPHULIATEILHOCTH

1. Tect «CTpoeHHE aTOMOB XMMHUYECKHUX JJIECMEHTOB
U TIPUPOJIa XUMUYECKOM CBSI3M.

2.3aa4u Ha COCTABIICHNE XMMHYECKHUX (OPMYIT
JIByXaTOMHBIX COEIMHEHHI (OKCHIOB, CYIb(HIOB,
THJPUJIOB U T.I1.).

3. 3aiaHus Ha UCIIOJIb30BAHHE XUMUYECKOW CUMBO-
JIMKH ¥ Ha3BaHUM COEJMHEHUH 110 HOMEHKJIaType
MEXIYHAPOIAHOTO COK3a TEOPETUIECKON U TpH-
KJIaAHOI XUMHIH U TPUBHAIBHBIX HA3BAHUIT IS
COCTaBICHHSI XUMUYECKUX (DOPMYIT JBYXaTOMHBIX
COeIMHEHHI (OKCHIOB, CYJIb(MUIOB, THAPHIOB U
T.I1.) U IPYTHX HEOPraHMYECKUX COCIUHEHUI OT-
JIENIbHBIX KJIACCOB

1.2

OK 01
OK 02

IMeproanyeckuii 3aKoH 1 TabIHIA
JI.1. MenneneeBa

XapakTepu30BaTh XUMHYCCKUE DIICMEH-
THI B COOTBETCTBHH C MX ITOJIOKEHUEM B
MEPUOINYECKOI CHCTEME XUMHUYECKUX
anemenToB JI.11. Mennaeneera

1. Tect «MeTtaHuecKue / HEeMETAUTMYECKHE CBOM-
CTBA, AIEKTPOOTPULIATETBHOCTD M CPOJICTBO K DJIEK-
TPOHY XUMHYECKHX IEMEHTOB B COOTBETCTBHE C MX
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOH crcTeMe XUMUYIECKUX 3eMeHToB J1. 1.
MenpeneeBay.

2. [lpakTHueckue 3aJaHust Ha YCTAaHOBJICHHUE CBS3U
MEXK/1y CTPOCHUEM aTOMOB XUMUYECKHX SJIEMEHTOB
U TIEPUOJIMIECKUM U3MEHEHHEM CBOWCTB XUMHYE-
CKHX DJIEMEHTOB U UX COCJAMHEHHH B COOTBETCTBUHU
¢ nonoxenueM Ilepnoguueckoii cucreme.

3. [1paKTUKO-OpPUEHTHUPOBAHHBIE TEOPETUUECKHE
3ajlaHus Ha XapaKTEePU3alui0 XUMUUECKHUX DIIEMEH-
TOB: «MeTaJuTnuecKre / HEeMETaIUTNIECKUE CBOMCT-
Ba, IEKTPOOTPULIATETBHOCTD U CPOJICTBO K 3JIEK-
TPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOHN CHCTEME XUMUYISCKUX IJICMCHTOB

JI.1. MenneneeBa»

Pazges 2. XumMuuyecKkHe peakuuu

XapakTepu30BaTh THIILI XHMHYECKHX
peaknmii

KonTpoabnas padora
«CTpoeHHe BelecTBa H XHMHYECKHE PeaKiuim

21

OK 01
OK 04

THIBI XUMUYECKUX pEaKIHH

CocTaBsTh peakiy COSANHEHHMS,
pasiokeHus, 0OMeHa, 3aMeIeHNs,
OKHCIIHTELHO-BOCCTAHOBUTEIBHBIE
peakimu

1. 3agaun Ha cocTaBlIeHHE YpaBHEHHH peaKLnii:

— COCJIMHEHMS, 3aMEILCHHUs, PAa3JIOKEeHNUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTaHOBHUTEIBHBIX PEAKIHH C HCTIONH30BAaHUEM
MeTozia dIIEKTPOHHOT0 OanaHca.

2. 3aja4u Ha pacyeT Macchl BEIIECTBA WK 00BbEMa
ra30B 10 H3BECTHOMY KOJIHYIECTBY BEI[ECTBA, Macce
I 00BEMY OJJHOTO U3 YJACTBYIONIHX B PEaKIUH
BEIIECTB; PacuéThl

Macchl (00bEMa, KOJTMIeCcTBa BEIIECTBA) MPOIYKTOB
pEeaKI|H, €CITU OJHO U3 BEIIECTB UMEET MPHUMECH

2.2

DNEKTPONUTUYECKAS AUCCOLMALHSA U
HMOHHBII 0OMeH

CocTaBATh YpaBHCHUSA XUMHUYECCKUX
pe€aKuuu HOHHOT'O obMmeHa ¢ ydJactuem
HEOPraHUYCCKUX BEIICCTB

1. 3agaHus Ha cOCTaBICHUE MOJICKYJISIPHBIX U HOH-
HBIX PEaKILHil C y9acTHEM KHCIIOT, OCHOBAaHHH U
coJeif, yCTaHOBIICHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JlabopatopHas padota "THIIBI XUMHYECKUX pe-
akuui"




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LEeHOYHBIX MePONPUATHIT
3 Pa3pen 3. CTpoenne u cBoiicTBa HccnenoBaTh cTpoenne u cBoiictBa | KonTposbHas padota
HEOPraHHYeCKHX BellecTB HEOPraHMYeCKHX BelllecTB «CBolicTBa HEOPraHHYECKHX BellleCTB)

31 OK 01 Krnaccuduxarms, Homenkinatypa u | KiaccubuimpoBaTs HeopraHuieckue 1. Tect «HoMeHKkIaTypa 1 Ha3BaHHE HEOPraHUYe-
TIKI1.1 CTPOEHHE HEOPraHMYECKHUX BEIIECTB |BEIIECTBA B COOTBETCTBHH C HX CTPOE-  |CKMX BEILIECTB MCXOJ U3 X XUMHYECKOH (hOpMYJIbI
1IK1.6 HHEM WM COCTaBJICHUE XUMHYECKOIT (POPMyYJIbI HCXOS U3
[1K4.1 Ha3BaHUs BELIECTBA 10 MEXIyHAPOAHON MM TPU-
[K4.4 BUAJILHOM HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM J10JIM (Macchl) XH-
MHYECKOTO JJIEMEHTA (COSMHEHHs) B MOJICKYJIe
(cmecn).

3. IlpaxTudeckue 3a1aHust MO KIacCH(DUKAINH,
HOMEHKJIaType H XUMUYECKUM (popMyraM Heopra-
HHYECKHX BEIECTB PA3IIMIHBIX KJIACCOB.

4. IIpakTHueckue 3aJaHNs Ha ONPEIEIeHUE XHMU-
YeCKOH aKTHBHOCTH BEILECTB B 3aBUCHMOCTH BHJa
XHUMHUYECKOH CBSI3H U TUIIA KPUCTAJUIMYECKON pe-
LIeTKU

3.2 OK 01 Du3MKO-XUMHYECKHE CBOHCTBA He- | YCTaHABIMBATh 3aBUCUMOCTh (u3uko- [ 1. Tect «OcoOEHHOCTH XUMUYECKHUX CBOHCTB OKCH-
OK 02 OpraHHYECKHX BEIIECTB XUMHYECKHUX CBOHCTB HEOPTAHUYECKUX | /IOB, KMCIIOT, OCHOBAaHHH, aM(OTEPHBIX THIPOKCHU-
TIK1.1 BEILIECTB OT CTPOCHUS aTOMOB U MOJIe- | TOB U coueit».

IIK1.6 KYJI, @ TAK)K€ TUIAa KPUCTAIUINYECKOI 2. 3ajaHKs HA COCTABIICHUE YPAaBHEHUH XUMUYE-
[1K4.1 pelIeTku CKHX PeaKIHH C yJaCTUEM MPOCTBIX U CIOKHBIX
TK4.4 HEOPraHHYECKHX BEILECTB: OKCHI0B METaJLIOB,
HEMETAJIOB U aM(OTEePHBIX JICMEHTOB; HEOPTaHH-
YECKHUX KUCIIOT, OCHOBAaHUH M aM(pOTEPHBIX THIPO-
KCHJIOB, HCOPTaHUUECKHX COJIeH, XapaKTepHU3yIo-
IIUX UX CBOHCTBA H CIIOCOOBI OJIYyICHUS.
3. IIpaKTUKO-OpHEHTHPOBAHHBIE TEOPETHICCKHE
3a/1aHUsI Ha CBOICTBA M NTOJTy4eHHE HeOpraHHde-
CKHX BEIIECTB
33 OK 01 VnenTHUKAINS HEOPTaHHIECKIX HccnenoBats KadyeCTBEHHbIE PEAKLIUHI 1. IlpakTUKO-OpPUEHTHPOBAHHBIE 3aaHUs 110 CO-
OK 02 BEIECTB HEOPTraHMYECKHX BEIECTB CTaBJICHUIO XHMHYIECKHX PEaKIUii C yIacTHeM He-
OK 04 OpPraHUYECKUX BEIIECTB, UCTIONb3YEMBIX IS UX
UACHTUHUKALIIH.
2.JIaboparopHas pabota: “MaeHTnduxanus Heop-
raHUYECKHUX BEIeCTB”
4 Pa3nen 4. CTpoenne n cBoiicTBa Hccaenosats ctpoenne u cBoiictea | KonTposbHas pabora
OpraHNYecKHX BeliecTB OpPraHMYecKHX BellecTB «CTpoeHHe U CBOHCTBA OPraHHYeCKHX BellleCTB)

41 OK 01 Knaccudukauus, crpoenue u Ho- Knaccudunumposars opraHudeckue 1. 3ajgaHus Ha cocTaBlIeHUE Ha3BaHUN OpraHuYe-
IK1.1 MEHKJIaTypa OPTaHHYECKHX BEIIECTB |BEIIEeCTBAa B COOTBETCTBUH C HX CTPO€-  |CKUX COeJHHEHHI O TPUBHUATIBLHOMN MM MEXIyHa-
IIK1.6 HUEM POHOMN CHCTEMAaTUYEeCKOM HOMEHKIAType.
11K4.1 2. 3ajaHKs HA COCTABJICHHUE TIOJIHBIX U COKpAILIeH-

[K4.4 HBIX CTPYKTYPHBIX (DOPMYI OpraHUYECKHX BELIECTB
OT/IENBHBIX KIIACCOB.
3. 3aiaun Ha omnpeeNeHne MPoCcTerIei GpopMyIIbl
OpraHHYecKOi MOJIEKYIIBI, HCXOJS U3 JIEMEHTHOTO
coctaBa (B %)

4.2 OK 01 CBoliCTBa OpraHUYECKHUX COeMHe- | YCTaHaBIMBATh 3aBHCHUMOCTh (hM3nKo- | 1. 3amaHus Ha cocTaBIeHHE YPAaBHCHUH XUMHYC-

OK 02 HHH XMMHYECKHMX CBOMCTB OPraHHYECKHX CKHX PEaKIHi ¢ yJaCTHEM OPTraHMYECKHX BEILECTB
OK 04 BEILIECTB OT CTPOCHUS MOJIEKYJ Ha OCHOBAHMU UX COCTaBa M CTPOCHUSL.

TIK1.1 2. 3aqaHus Ha COCTABIICHUE YPaBHEHHI XUMUYE-
1IK1.6 CKHX PeaKHi, WUTFOCTPUPYIONIUX XUMHIECKHE
1‘?}5?41 CBOIfCTBA C y4eTOM MEXaHU3MOB IIPOTEKAHUS JaH-

HBIX peaKifif ¥ TeHeTHUECKON CBSI3U OPTraHUYECKUX
BEIIECTB Pa3HBIX KIACCOB.

3. PacueTHbIe 3aja4¥ IO YPaBHEHHSIM PEAKIHH C
y4JacTHEeM OPTaHUYECKHUX BEIIECTB.

4. Jlaboparopnas pabota “TIpeBpaleHus: opraHu-
YEeCKHUX BEUIECTB IIPY HarpeBaHUU"




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LEeHOYHBIX MePONPUATHIT
43 OK 01 WnenTudukanus opraHiueckKux HccnenoBath kayecTBeHHbIE peakuuy | 1.JIpakTHKO-OpHEeHTHPOBAaHHbIE 3a/IaHUS 10 CO-
OK 02 BEILIECTB, UX 3HAYCHUE U IPUMEHE- |OpPraHWYECKUX COSIMHEHUN OTIEIbHBIX |CTABICHHIO XUMUYECKHX PEaKLMH ¢ y4acTHEM Op-
OK 04 HUe B ObITOBOM U NPOU3BOJICTBEHHOM | KJIacCOB TaHUYECKUX BEILECTB, B T.U. UCMOJb3YEMBIX JJIS UX
TIK1.1 JIEATEIHHOCTH YEJI0BEKA UJIeHTH(HUKALMHU B OBITY M IPOMBIIUICHHOCTH.
IIK1.6 2.JlaboparopHas pabora: “Unentuduxarms opra-
11K4.1 HHYECKHX COCANHEHUH OT/ENbHBIX KJIacCoB”
11K4.4
5 Pa3znen 5. Kuneruueckue u TepmMo- | XapakTepH30BaTh BIHSIHHE Pa3IH4-
AMHAMHAYeCKHe 3AKOHOMEePHOCTH  [HBIX ()aKTOPOB Ha paBHOBecHe H
NPOTEeKAHUSI XHMHYECKHX PeaKIHuii | CKOPOCTh XHMHYEeCKHX PeaKIuii
5 OK 01 CKOpOCTh XUMIYECKHX PEaKIHil. XapakTepHu3oBaTh BIUSIHHE KOHIEHTpa- |[IpakTHKO-OpHEeHTUPOBAHHEIE TEOPETHIECKUE 3a1a-
OK 02 XHUMHYECKOe paBHOBECHE I[Y PearupyoIluX BeIIeCTB U TeMIle-  |HUS Ha aHaIn3 (paKkTopoB, BIMSIOMNX Ha H3MEHe-
paTypsl Ha CKOPOCTh XUMUYECKUX PeaK- |HHe CKOPOCTU XUMHYecKoH peaknud. [IpakTHko-
i OPHEHTHPOBAHHBIE 3aJaHNS Ha IPIMEHEHHE IPHH-
XapakTepu3oBaTh BIUsiHHE n3MeHeHns |rumna Jle-1llatense 11t Hax0XKISHHS HAIIPaBICHHS
KOHIIEHTPALlUX BEIIECTB, PEaKUH Cpe- | CMENIeHNs PaBHOBECHS] XUMUUECKOH Peakiy 1
IIbI X TEMIIEpaTyphl Ha CMEIICHHE XH-  |aHaIN3 (haKTOPOB, BIMSIOMHUX Ha CMEIICHHE XHUMHU-
MHYECKOI0 PaBHOBECHS YEeCKOI0 PaBHOBECHS
6 HcenenoBaTh HCTHHHBIE PACTBOPLI C
Pazpneu 6. PacTtBopsbl
3aJaHHBIMH XapaKTePHCTUKAMH
6.1 OK 01 IonsTue o pacTBopax Paznuyare nCTUHHBIE PACTBOPBI 1. 3agauu Ha IPUTOTOBIIEHHE PACTBOPOB.
OK 02 2. IlpakTUKO-OpUEHTHPOBAHHBIE PACUETHBIE 3a/1a-
TIK1.1 HUS Ha JUCHEPCHBIE CUCTEMBI, HCIIOJIb3yEMBIC B
IK1.6 OBITOBOI1 U MPOM3BOACTBEHHOM JESATEILHOCTH Ye-
[1K4.1 JIOBEKa
11K4.4
6.2 OK 01 HccnenoBanue cBoiictB pactBopoB  |HccnenoBarh Gpusuko-xuMuueckue JlaGoparopHast pabora
OK 04 CBOMCTBA UCTUHHBIX PACTBOPOB “IIpuroToByI€HUE PacTBOPOB”
IK1.1
I1K1.6
I1K4.1
11K4.4
1 IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/lePKaHNe (coep:kaHNe MPHKJIAXHOTO MOTYJIsT)
7 Pazpen 7. OneHnBaTh NocjaeACTBHS OBITOBOI 1 |3amuTa Keiica (¢ yueToM Gyaymeii mpodeccno-

Xumusi B ObITY M IPOM3BOJACTBEH-
HOI IeATeILHOCTH YeJI0BeKa

NIPOU3BOJCTBEHHOH 1eATeTLHOCTH
YeJI0BeKAa ¢ MO3UIIMIA IKOJIOTHYECKOI
0e30MacHOCTH

HAJILHOH AeSITeIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IK1.1
TIK1.6
I1K4.1
11K4.4

Xumust B ObITY ¥ IIPOU3BOJICTBEHHON
JIeATENLHOCTH YETI0BEKa

O11eHUBAaTh MOCJIEACTBHS OBITOBOM U
TIPOU3BOJICTBEHHON JEATEIHLHOCTH de-
JIOBEKA C MO3UIH 3KOJIOTHIECKOM
6e30MaCHOCTH

Keiic (¢ yaerom Oymymeii mpodeccrHoHaTbHOM
JIESITENTIHOCTH)

Bo3MoyxHBIE TeMBI KeHCoB:

1. IToTeruieHne KIMMaTa u BEICBOOOXKICHHE I'a30-
BBIX TH/IPAaTOB CO JTHA OKEaHa.

2. Bynymue MaTepHals! IUist aBUa-, MaIlHHO- ¥
IPUOOPOCTPOCHHSL.

3. HoBble MaTepuaribl 1J1s COJTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PAaCTHTENHHBIX IIPEIapaToOB




Pa3paboruuk:

I'BIIOY Bbupckuii
MHOTIOIIpOQWILHBIN
mpodheCCHOHAILHBIA

KOJIIEJDK
(MmecTo paboThI)

[IpenoiaBarTellb
(3aHMMaeMas TOJDKHOCTB)

H.X. I[ITatinypoBa

(moamucs) (vHMDMAIBI, haMuIIHs)

Pabouas mporpamma mpornmia coaepkarenpayto akcneptu3y B ' BIIOY bupckuit MHOTOMpOGMIHHBII
po(heCCUOHANBHBIN KOJUIEIK

IKcnepThl:

I'BIIOY Bbupckuit
MHOTOIpOQHWILHBIA
podheCCHOHAIBHBIA
KOJUIEIK

(MecTo paboThI)

I'BIIOY bupckuii
MHOTOIpOQHILHBIN
mpodheCCHOHAILHBIA

cTapLIui
METOANUCT

(3aHMMaeMast JTI0JDKHOCTD)

PykoBoaurens MO nmucnuniang

KOJIICK

(mMecTo paboThI)

0011e00pa30BaTEIBHOrO UK

(3aHUMaeMasi 1OJKHOCTb)

M.E. JIy3anuna

(noz[rmct,) (MHULIHAITEL, (haMPITHS)

I'.P. JlockyToBa

(moanuce) (MHULIMAIB, Gamums)



