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1. MACIIOPT PABOYENM ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHON YUEEHOI
JUCIHUIIVIMHBI COO0.01.09 XUMUA

1.1. O6saacTh npuMeHeHnsi padoueii MPOrpaMMbl JUCHMILIIHHbBI

Pabowass mporpamma amcuuIiiuHbl (manmee paboyass mporpamMma) SIBISETCS YaCThIO
OCHOBHOH MPOQeCCHOHATLHOM 00pa30BaTeIbHON MPOrpaMMbl — 00pa30BaTEIbHON MPOTrPaMMBbI
cpeaHero mpogeCCHOHATBLHOTO 00pa30BaHMs — MPOTPAMMEI TTOATOTOBKU CIIEITUAIMCTOB CPEAHETO
3BEHA.

PaGouas mporpamma cocraBiena o yuyebnomy riany 2024 roga Havana MoArOTOBKH IO
crenpanbHocTH 23.02.06 TexHuveckas SKCIuTyaTamys MoABHYKHOTO COCTaBa KEJIE3HbIX JTOPOT.

1.2. MecT0 AMCHUIVIMHBI B CTPYKTYpe OCHOBHOW npogeccnoHaJIbHOI
o0pa3oBaTeJbHOM MPOrPaAMMBbI:

TpynoeMKOCTh AMCUMIUIMHBI «XUMHs» Ha 0a30BOM ypOBHE COCTaBIseT 72 yaca, U3
KOTOpBIX 64 yaca - 6a30BbI MOAYIH (6 pa3aenoB) U § 4acoB - MPUKIaAHON Moayns (1 paznmen),
BKITIOYAIOIINI  IPAaKTUKO-OPUEHTHPOBAHHOE COJCP)KAaHHUE KOHKPETHOH mpodeccuu WiH
CHEINAIbHOCTH.

[Ipuknagnoit Moaynp BKIO4YaeT oauH pasfaen. Pasgen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHON e TEIbHOCTH YeI0BEKa» peanusyercs TUTST BCEX
npodeccuii/CenuallbHOCTe Ha  MaTepuaiie  KEWCOB, CBSA3aHHBIX C  9KOJOTHYECKOU
0€30MacHOCThI0 M OLIEHKOW IMOCIEICTBUI OBITOBOM M MPOU3BOACTBEHHOHN JESATENbHOCTH, IO
oTpacisiM Oyaymei mpodheCCHOHATBEHOM e TEIIEHOCTH 00YJarOIINXCS.

[lepriog oOyueHuss W pacmpelesieHHe IO CeMecTpaM oOmperenseT 00pazoBaTelnbHas
OpraHu3alysl CaMOCTOSITENIFHO, C YYETOM JIOTHKH (DOPMHUPOBAHMS IMPEIMETHBIX PE3YJIbTATOB,
o0umx © mnpoeccCHOHANBHBIX KOMIETCHIMHA, MEXIPEIMETHBIX CBsI3ed C  APYrUMHU
JTUCIUTIIMHAMHA 00111€00pa30BaTEIHLHOTO M 00IIENPO()ECCHOHATBFHOTO IIUKIIOB YUeOHOTO TIIaHa.

1.3. Heab u niianHupyeMblie pe3yJbTaThl 0CBOEHUS JUCIUIJIMHBI:
1.3.1. eau u 321291 TUCHHUILIMHBI

@opMHpOBaHHE y CTYACHTOB MPEIACTAaBICHHA O XHMMHYECKOM COCTaBISAIOLICH
€CTECTBEHHO-HAyYHON KapTUHbI MHpa KaK OCHOBBI IIPUHATHS PELIEHUH B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO MIOBEICHUS B IPUPOJHON Ccpee.

3aga4yu AUCHMILVINHBI:

1) chopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMUYECKUX MPOIECCOB H
ABJICHUM B OKpYXalolled cpene, LEeJOCTHOW Hay4HOM KapTHHBI MHpA, B3aMMOCBA3U M
B3aUMO3aBHCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BHUTh YMEHHUS COCTaBIATH (OPMYIJIbI HEOPTaHUUECKHX U OPraHUYECKUX BEIICCTB,
YPaBHEHHUsSI XMMHUYECKHX pEeaKkIUi, OOBSICHATP MX CMBICI, WHTEPHIPETUPOBATH pPE3YJIbTATHI
XUMHYECKHUX HKCIIEPUMEHTOB;

3) chopmHupoBaTh HABBIKHM MMPOBEACHHS MPOCTEHITNX XMMHUYECKHX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COOJIOZCHHEM TMpaBWJl 0Oe30macHOro oOpamieHuss ¢ BEIeCTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS UCIOJIB30BAaTh HHPOPMAIIUIO XUMHUECKOTO XapaKTepa U3 Pa3IuuHbIX
HCTOYHUKOB,

5) cdopmupoBarh yMeHUS NPOTHO3UPOBATH TMOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMHYCCKUX IMPUPOIHBIX, OBITOBBIX U IMPONU3BOACTBCHHBIX IIPOIECCCOB;

6) chopMupoBaTh MOHMMAaHHE 3HAYMMOCTH JIOCTHIXKCHHH XHMHUYECKOH HAyKu U
TEXHOJIOTHUI TUIst pa3BUTHS COIMATIbHOM u MPOU3BOACTBEHHOMN chep.



1.3.2. [lnanupyembie pe3yJbTaThbl 0CBOeHHs 001eo0pa3oBaTeabHoil AucuuIuInabl COO0.01.09 Xumus

[Tmanupyemble pe3yabTaThl OCBOSHHS 0011e00pa3zoBaTeabHOi ucUIIHHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHOBe DPI'OC Tabnuna 1
COO
Ko u HaumeHoBaHue IlnannpyemMble pe3ybTaThl OCBOCHUS] TUCIHUIIMHBI

(popmMupyembIx OGume’ I[mculzm.mmapﬂme2

KOMIIeTEeHIM
OK 01. B yacTu Tpya10BOr0 BOCIMTAHUSA: - BIQJAECTh CHUCTEMOM XUMHUYECKHUX 3HAHUHU, KOTOpas
Buioupatn - TOTOBHOCTb K TpYyAdy, OCO3HAHHME LIEHHOCTU | BKJIIOYAET: OCHOBOIIOJIATAIOIIME TIOHATUS (XMMHMUYECKUN
crnocoobl MacTepcTBa, TPYI0Ir00ue; AJIEMEHT, aTOM, JICKTpOHHass 000J0YKa atoma, s-, p-, d-
peleHus 3a1a4 - TrOTOBHOCTb K  AaKTUBHOM  JEATEIbHOCTU | DJIEKTPOHHbIE OpOMTaIM  aTOMOB, MOH, MOJIEKYJIa,
npogeccuoHaIb TEXHOJOTMYECKOH M COLHUANbHON HAmNpaBICHHOCTH, | BaJIEHTHOCTb, ANIEKTPOOTPHUIIATETLHOCTb, CTETEHb
HOW CIIOCOOHOCTh ~ MHMLIMMPOBATh,  IUIAHUPOBATb U | OKUCIIEHMs, XMMHUYECKas CBfA3b, MOJIb, MOJIIpHAs Macca,
AeATeJIbHOCTH CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO JACSTEIbHOCTD; MOJISIpHBIA 00BEM, YIIIepOJIHBINA CKeNeT, PYHKIMOHAIbHAS

NPUMEHUTECJIBHO K
PA3JIUNYHBIM KOHTCKCTaM

- MHTEpeC K pa3myHbiM chepam mpodecCHOoHaTHLHOU
NEeSITETbHOCTH.

OBanagenue YHHMBEPCAJIbLHBIMH Y4eOHBIMU
NO03HABATEJIbHBIMM el CTBHSIMU:

a) 0azoBble JIOTHYECKHUe JAelicTBUS:

- CaMOCTOSITEIIBHO ¢dbopmynupoBaTh u
aKTyalu3upoBaTb NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBCHHblf/'I IMPpU3HAK NI
OCHOBaHHUsl i1 CpaBHEHHS, KilaccuDUKAMU U
00001eHMS,

- ONpeAeNaTb LeNu  JeSATeNbHOCTH,  3a/1aBaTh
napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBUBIIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYHUS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTh, OLICHUBATh
COOTBETCTBUEC PE3YJIbTATOB LEIAM, OLICHUBATh PUCKH
MOCJIEJICTBUM JAESATEILHOCTH,

- pa3dBUBAaThb KPCATHBHOC MBINIJICHUE TP PCIICHHUU
YKU3HEHHBIX TIPOo0IieM

6) 0a3oBbIe HCCJIEN0BATEIbCKHUE 1EHCTBUS:

rpynna, paaukai, U30MepHsi, U30MEpbl, TOMOJIOIMUYECKHUM
psAn,  TOMOJIOTH,  YIJIEBOJOPOAbI,  KUCIOpPOA- U
a30TCOJEpIKAIINE COEAUHEHUS, OMOJOTMYECKH aKTHUBHBIE
BellecTBa (yrieBobl, )KUPHI, OCIKH), MOHOMED, TIOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS,
KpUCTAJUIMYECKasi pelIeTKa, TUMbl XUMUYECKUX pPEAKIUN

(OKI/ICJ’II/ITCJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30-U
OHAOTCPMHUYCCKUC, PCAKIIMU HOHHOTI'O O6M€Ha), pacTBop,
OJICKTPOJIUTHI, HEBJICKTPOJINTEI, OJICKTPOJIUTHUICCKAA

JUccolManus, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON PEaKIuu, XUMUYECKOe PaBHOBECHUE), TEOPUH
U 3aKOHBI (T€OpUsS XUMHUYECKOTO CTPOCHHUS OPTraHUYEeCKHX
Bemects A.M. ByrtiepoBa, Teopus 3IEKTPOIUTHYECKOU
auccoumranuu, nepuonnueckui 3akon /.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUH S3BIK XUMHH, (PAKTOIOTUIECKHIE CBEICHUS
O CBOWCTBaxX, COCTaBe, TMOJIYyYeHUH U O€30MacCHOM
HCIIOJIb30BaHUH Ba)KHEUIIIMX HEOPraHUYECKUX n
OPTraHWYECKUX BEIIECTB B OBITY H MPaKTHYECKOU
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBJISITh XapaKTePHbIC MPU3HAKU W B3aMMOCBS3b




- BIIAJICTh HAaBBIKAMH Y4YeOHO-HCCIIEIOBATEIBCKONW U
MPOEKTHOMN

MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3PEIICHUS
npo0Jem;

- BBISIBJIATH NPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3MpOBATh 33J1a4uy, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HAaXOAUTh apTyMEHTHI JIJIS JIOKa3aTelbCTBA
CBOMX YTBEpKIICHHI1, 3a]1aBaTh apaMeTpbl U

KPUTEPUU PEIICHHUS;

- aHaJ M3UpOBaTh IMIOJIyYCHHBIE B XOJE pEIICHUs
3ajauyd  pe3y/bTaThl, KPUTHYECKH OILCHUBATh WX
JIOCTOBEPHOCTH, TIPOTHO3UPOBATh U3MEHEHUS B HOBBIX
YCIIOBHSIX;

- YMETh NEPCHOCHTHh 3HAHUS B IIO3HABATEIBHYIO W
NPAaKTUYECKYIO O0JIACTH XKH3HEICATCILHOCTH;
- yMeTh HHTETPUPOBATH 3HAHUSI U3
NPEMETHBIX 00JIACTEH;

- BBIJBUTATh HOBBIC WJCH, MpEJIaraTh OPUTHHAIHHBIC
TIOJIXO/IbI U PEUICHUS;

- CITOCOOHOCTH WX MCIIOJIB30BAHMSI B IIO3HABATEIILHOU 1
COILIMANTLHOM MPaKTUKE

pa3HBIX

W3YYECHHBIX [OHATHH, TPUMEHATH COOTBETCTBYIOLIHE
MIOHSATHUSA [PU ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB M  HX
NPEBPAIICHUH; BBIABIATh B3aUMOCBSI3b  XUMHUYECKHX
3HaHUW C TIOHATHSAMHA M TOPEACTABICHHUSAMU JIPYTHX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMETh UCIIOJb30BaTh HAUMEHOBAHUA XHUMHYECKHUX
COCIMHEHUI MEXIyHApOIHOIO COK03a TEOPETHYECKOW U
NPUKIAAHOM  XMMMM U TPUBHAJIBHBIE  Ha3BaHUA
BOKHEWILIMX BEIIECTB (STWJICH, AaleTWICH, TJIUIEPHH,
¢denon, ¢opmanbaerua, YKCycHas KHUCIIOTa, TJIMIMH,
yTapHbIi ra3, yriIeKUCIbli ra3, aMMHUaK, raiuieHas U3BeCTb,
HeralieHasi U3BeCTh, MUThEBAs CO/IA U JPYTUX), COCTABIATh
(hopMyJIbI HEOPTaHWYECKUX U OPTaHMUYECKUX BEIICCTB,
yYpaBHEHUS XUMHYECKHX PEaKIHi, OOBACHATh UX CMBICI;
MOATBEPKIATh  XAapAaKTEPHbIE XUMHUYECKUE CBOIWCTBa
BELIECTB  COOTBETCTBYIOUIMMHU  HKCIIEPUMEHTAMU U
3alUCSIMU YPABHEHUI XUMUYECKUX PEAKLINIA;

- YMEThb YCTaHaBIIUBaThb MPUHAMJICKHOCTh HU3YUEHHBIX
HEOPraHWYECKUX M OPraHMYeCKHMX  BEHIECTB K
ONPEACIIEHHBIM  KJIaccCaM MW TPYyIIlaM  COEIUHEHU,
XapakTepU30BaTh HMX COCTAaB W BAKHEHIIME CBOMCTBA;
ONpEeNEeATh BUJBI XUMHUYECKHX CBs3el (KOBaJEHTHas,
HMOHHAs, MeTaJNTnYecKas, BOJIOPO/IHAS), THIIBI
KPUCTAUTMYECKUX PEIIETOK BEIIeCTB; KJIacCU(UIINPOBATH
XMMHYECKHE PEAKIINH;

- chopMupoBaTh MPEJCTABIECHUS:O XUMHYECKON
COCTaBJIAIOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
pOJIM  XMMHMM B TIO3HAHUM SBICHUM TNPUPOIBI, B
(hopMUPOBAHUHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(YHKITMOHATTBHOW ~ T'PaMOTHOCTH, HEOOXOAMMON s
pelIeHHs]  MPAKTUYECKUX  3ada4 U AKOJIOTHYECKH
000CHOBAaHHOTO OTHOIICHHS] K CBOEMY 370POBBI0 H
MPUPOTHOM CpeE;

- YMeTh MPOBOJUTH PACUETHI IO XUMUYECKUM (opMyiaM U




YPAaBHEHUSAM XHMHUYECKUX PEAKLHUH C HCIOIb30BaHUEM
(Gu3NYeCKUX BEIMYMH, XapaKTEpPU3YIOUIMX BEIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIOBHSA) TIa30B, KOJIMYECTBA BEILECTBA; MCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHSTHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUiX, CBSA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoan3oBarh
COBpPEeMEHHbIE CpeICcTBa
NMOUCKA, AHAJIN3A U
HHTepIpeTanuu
uHpopManuu 1
HH(POPMATHOHHBIE
TEXHOJIOTUH IJIAA
BBINIOJIHEHH S 32124
npodeccuoHaIbLHOI
AeATeIbHOCTH

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTUS HAyKH U  OOINECTBEHHOW  TMPaKTHKH,
OCHOBaHHOTO Ha JHAJIOre KYyJIbTYyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MHUPE;

- COBEPIICHCTBOBAHHE S3BIKOBOM U YHUTATEIBCKOMN
KyJbTYpbl KaK CpEICTBAa B3aWMOJCUCTBUS MEKIY
JIIOJIBMH U TIO3HAHKS MUDPA,

- OCO3HAaHME LEHHOCTH HAy4YHOM JeATEIbHOCTH,
TFOTOBHOCTb OCYILECTBIISATh HPOEKTHYIO U
UCCJIEIOBATEIbCKYIO JE€ATEIbHOCTh MHAUBUIYAIBHO U
B TpYIIIIE;

OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

B) padoTa ¢ unopmaumeii:

- BIIAJIETh HaBBIKAMHM TIONy4YeHHUS WHGOpMAIUU U3
NUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIIBHO
OCYLIECTBISITh TIOMCK, AaHAJIM3, CUCTEMATU3AIUI0 U
MHTEPIPETAMI0 UH(POPMAIIUU PA3TUYHBIX BHUAOB H
dbop™m mpecTaBIeHUS;

- cOo37aBaTh TEKCTHI B Pa3jIMYHbIX (hopMaTax ¢ y4eToM
Ha3HayeHus: WHGOpMallMu U LEJIeBOM ayauTOpHH,
BbIOMpas onTUManbHyI GOpMy TpEACTaBICHUS U
BHU3YyalIU3alluH,

- OLICHUBAaTh  JIOCTOBEPHOCTb,
nHpopMmanuu, €€  COOTBETCTBHE
MOPAJIbHO-ATUYECKUM HOPMaM;

JCTUTUMHOCTD
IpaBOBBIM u

- yMETb IUIAaHUPOBAaThb U  BBIIOJHATH XUMHYECKUU
SKCHEPUMEHT (TPEBPAILEHUS OPraHUYECKUX BEIECTB MpPU
HarpeBaHUH, MOJYYEHHUE ITUJICHA U U3YYEHHUE €r0 CBOMCTB,

KaueCTBEHHbIE pPEAaKIUMM Ha  aJbAETuibl, Kpaxmal,
YKCYCHYIO  KHUCJIOTY;  JeHaTypauus  OelKoB  IpH
HarpeBaHUM, IBETHbIE peakUuu OEJIKOB; IPOBOJIUTH

p€akuuu HOHHOI'O 06M6Ha, OMPCACIITE CpEeAyY BOIHBIX

pacTBOpOB, KayeCTBEHHBIE peakmuu Ha  Cy’bdart-,
KapOOHaT- W XJIOPUA-aHUOHBI, Ha KAaTHOH AaMMOHMS;
pemiaTh  OKCIHEPUMEHTAJIBbHBIE  33Ja4d 110  TeMaM

"Merauipl" wu  "Hemeramibl') B COOTBETCTBUU  C
NpaBWJIaMH TEXHHKH O€30MaCHOCTH TpU OOpalieHuu ¢
BelleCTBAMH U JTaOOpaTOpHBIM  000PYAOBAaHUEM;
MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dopMe 3amucu ypaBHEHMI COOTBETCTBYIOIIUX PEAKIUI U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- YMeTh AaHAIMU3UPOBATh XHMHUYECKYI0 HWHGPOpPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOUYHHUKOB (CPEACTB MAacCOBOM
uHpopMalnu, cetb UHTEpHeT u Apyrue);

- BJIaJIETh OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHUSA
BEIIECTB M  XUMHUYECKUX sIBICHHH  (HaOIOaeHHE,
U3MEepEeHHe, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh MIPOBOJIUTH PACUYETHI 0 XUMUUYECKUM (opMysam 1
YpaBHEHUSIM XUMUYECKHX pPEaKUUid C HCIOIb30BaHUEM
(U3UYECKUX BEIWYWH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpMalbHbIE
YCJIOBHSI) Ta30B, KOJWYECTBA BEIIECTBA; HCIIOIb30BAThH
CHUCTEMHBIE XMMUYECKUE 3HAHMS U1 IPUHSATHS PEIICHUN B




- WCIONB30BaTh CpeICTBA HMH(POPMALMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH B  PELICHUH
KOTHUTUBHBIX,KOMMYHHUKATUBHBIX U
OpraHM3allMOHHBIX 3a/a4 ¢ COONIOIeHnEM TpeOOBaHM
SpPrOHOMMKH, TCXHHUKHU 6C3OHaCHOCTI/I, TUT'UCHBI,
pecypcocOepexeHusI, MPaBOBBIX M 3THUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

- BIAJETh HABBIKAMH DPACMO3HABAHUS W 3alUTHI
uHpopmanuy,  HUHGOPMAIMOHHONH  Oe3omacHOCTH
JIMYHOCTH,

KOHKPCTHBIX JKU3HCHHBIX CHUTyallMdAX, CBA3aHHBIX C

BCIICCTBAMU U UX IIPUMECHCHUCM

OK 04. D¢ dexTnBHO
B3aMMOJAEeHCTBOBATL U
padoTaTh B KOJLUIEKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJIAJICHHE HABbIKAMH Y4E€OHO-HMCCIEI0BATENbCKOMH,
IIPOEKTHOM U COLIMAIIBHOM JEATEIIBHOCTH;

OBaagenne YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl 1eATeJbHOCTD;

- IIOHMMaTb M  HCIOJIB30BaThb  IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJdIbHOU paboThI;

- TPHUHHAMATh LEIM COBMECTHOM JESATEIBHOCTH,
OpraHM30BBIBATh U KOOPAMHHUPOBATH JIEUCTBUS IO €€
JOCTHKEHUIO: COCTABIIATH IJ1aH JIEACTBUH,
pacupenenar poJiM C y4eTOM MHEHMH Y4YaCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

- KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBHSIX

pPCaJIbHOIO, BUPTYAJIBHOTO U KOM6I/IHI/IpOBaHHOFO
B3aHMOﬂCﬁCTBHH;
- OCYHICCTBJIATH IIO3UTUBHOC CTPATCTUYCCKOC

MOBEJCHUE B PA3IUYHBIX CHUTYalUsX, MPOSBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITHATHBHBIM
OBjaieHHe YHMBEPCAJbHBIMH PeryJasiTUBHbIMH
JeHCTBHSIMM:

r) NpUHATHE ce0s M APYTUX JIOJCH:

- TpPUHUMATh MOTUBBI W apPTyMEHTHI JPYTUX JIOJEH
MIPU aHAJIM3€E PE3YJIbTATOB JAEATEIbHOCTH;

- yMeThb IUIAHUPOBaTb U  BBIOJHATH XUMHYECKHMA
9KCHEPUMEHT (IIPEBpAILEHHs] OPraHMUECKUX BELIECTB MPU
HarpeBaHuM, MOJYYCHHE YTHIICHA U U3yYCHHE €T0 CBOMCTB,
KayeCTBEHHbIC peaklUM Ha  albJerujpl, Kpaxmali,
YKCYCHYI0O  KHCJOTY;  JCHaTypauus  O€JIKOB  IpH
HarpeBaHUM, IIBETHbIE pEaKUMU OENIKOB; HPOBOJIUTH
peakuu HMOHHOTO OOMEHa, ONpPEeNeNiATh CPeAy BOJHBIX
pacTBOpOB, KauyeCTBEHHbIE peaklUuu Ha Cyibdar-,
KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KATHOH AaMMOHHS,
pewmatb ~ SKCHEpUMEHTaJbHbIE  3aJa4yd [0  TeMam
"Metamnsl"  u  "Hemertamnwl") B COOTBETCTBHM  C
NpaBUIaMU TEXHUKH O€30MaCHOCTH MpH OOpaIleHUuH C
BEUIECTBAMM M JIaDOpaTOpHBIM  00OPYAOBAHUEM;
NPEACTaBIATh Pe3yIbTaThl XMMUYECKOIO SKCIEPUMEHTA B
(dbopme 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEaKIUi U
(opMyIMpOBAThH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB




- IpU3HABaTh CBOE IPaBO U MPaABO APYTUX JIOJCH Ha
OILIINOKY;

- pa3BHBaTh CIOCOOHOCTH MOHHMMATh MHUP C MO3HIIUU
JPYTOro YeJIOBeKa;

OK 07.
CopaelicTBOBAThL
COXpaHEHHIO
Oxpyxarwieil cpeabl,
pecypcociepexeHHIo,
NPUMEHATH 3HAHUA 00
U3MEHEHUM KJINMAaTa,
NPUHIUANBI 0epesKINBOro
NPOM3BO/ACTBA,

3¢ PpeKTUBHO
AeicTBOBATh B
4pe3BbIYANHBIX
CUTYyaIUsAX

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- C()OPMHMPOBAHHOTO  HKOJOTMUECKOW  KYJIbTYPHI,
[IOHUMAHUE  BIUSHUA  COLUMAIbHO-DKOHOMHYECKHUX
IIPOLIECCOB HAa COCTOSHUE INPUPOIHON M COLMAIBHOU
cpensl, OCO3HaHUE r1100aILHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHUPOBAHME U OCYILECTBICHHUE JACUCTBUU B
OKpYXKalollled cpele Ha OCHOBE 3HAHUA Lelel
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HENpUATHE [EHUCTBUM, INPUHOCSIIHUX BpENX
OKpYKarolllei cpese;

- YMEHHE  IIPOTHO3UPOBATH
DKOJIOTUYECKHE  IOCIEACTBUSA
JEHCTBUH, IPENOTBPALLATD UX;

- pacIIpeHue OIbITa ACATEIBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

- OBJIQJICHME HAaBBIKAMHU Y4EOHO-HCCIIEA0BATENbCKOM,
IIPOEKTHOM Y COLIMATIbHOMN NEATEIBHOCTH;

HeOJ1aronpuaTHble
pEATPUHUMAECMBIX

- chopMHpOBaTH  MpPEICTABICHHUS: O  XHUMHYECKOM
COCTAaBJIAIONICH €CTECTBEHHOHAYYHOM KapTHHBI MUDA,
poJiM  XMMMM B IIO3HAaHMM SIBICHUW IPUPOIBI, B
(OpMHUPOBAaHUM MBILUIEHUS! M KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOW  TPaMOTHOCTH, HEOOXOTUMOH Ui
pelleHns  IPAKTUYEeCKUX  3aJad M JKOJOIMYECKH
00OCHOBaHHOI'O OTHOLIEHUSI K CBOEMY 3JI0POBBIO U
IIPUPOJIHOM cpee;

- YMETb co0ro1aTh IPAaBWJIa  DKOJIOTMYECKU
1esnecooOpa3sHoro  MoBeleHUss B OBITY U TPYAOBOM
JEATEIbHOCTH B LEIAX COXPAaHEHUs CBOErO 3I0pPOBbA U
OKpYKaloIlleld NPUPOJHON CpeAbl; YUUTHIBATH ONACHOCTH
BO3JICHCTBUSL HA JKUBBIE OpPraHU3MBbl OINPEIEIECHHBIX
BELIECTB, IIOHMMas CMBICI IIOKa3aTelsl IpeleinbHOU
JOIYCTUMOM KOHLIEHTpaluu

1 = =
Yka3bIBaloTCsl IMYHOCTHBIE U MeTaripeaMeTHbie pe3yibTaTel u3 ®I'OC COO (B nocneaneit penakmuu ot 12.08.2022) B oTrinaronsHoOM Gopme,
OpMHUpYeMBbIe 00111e00pa30BaTENBLHON TUCITUTLINHOM
JlucuurinHapHbIe (TPeIMETHBIC) Pe3YIIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C METOIUKOM MPETOJaBaHUS TUCIIATLITIHBI




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1 O0beM JMCHUIIMHBI M BH/IBI Pa00ThI

O0beM NUCHUIUIMHBI U BUJBI paOOThHI Tab6muna 2
. Oo0beMm B
Bup yueOHoii paboTbl
qacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 72
BT.Y.

1. OcHOBHOE coepKaHHue 56
BT. 4..

TEOPETUIECKOE O0yUeHUE 28
NIPAaKTUYECKUE 3aHITHS 18
JlabopaTopHble 3aHATHS 10

2. IlpodeccuoHaJbLHO OPUEHTHPOBAHHOE COJEpPIKAHUE (COHep KaAHHe 6
NMPHUKJIATHOT0 MOIYJIA)

BT. Y..

TEOPETHUECKOE 00yUeHUE 2
MPAKTUYCCKUE 3aHITUS 4
KoHTpoJibHBIEC Pa0OThI 6
IIpome:xxyTouHasi arTecTanus (3a4er) 4




2.2. TemaTnueckuii IVIaH U cofiep:kaHmne 00meoOpa3zoBareabHON yueOHoi rucuumiuabl CO0.01.09 Xumus

TemaTudeckuii 1aH U coJiepkanue oomeoopasoBareabHoi yueoHo quctnumminabl COO.01.09 Xumus Tabauma 3
HaumeHoBaHue Conep:xkanue yuye0OHOro MaTtepuasa (0OCHOBHOE M NMPO(decCHOHATILHO-OPUEHTHPOBAHHOE), O0bem | @opmupyembl
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4acoB e

KOMIIeTeHIIHH
1 2 3 4

OCHOBHOE coJiep:KaHue 62

Pazgesn 1. OcHOBBI CTPOEHUS BelIeCTBA 6

Tema 1.1. Ctpoenue OcHoBHoOe coJep/kaHue 4 OK 04

aTOMOB XHMHYECKHX Teoperuyeckoe o0yueHue 2

3JieMeHTOB U npupoga | CoBpemMeHHas MOJCIb CTpOeHUs1 aToMa. CUMBOJIMYECKUHN S3bIK XUMHUH. XUMHUYECKUHN JIIEMEHT.

XUMHUYeCKOH DnekTpoHHas KoHpurypaius aroma. Kimaccudukarust XUMHYECKUX 3JIEMEHTOB (s-, p-, d-

CBSI3U a7eMeHThI). BaneHTHbIe 351eKTpoHbl. BalleHTHOCTE. DIeKTpOHHAs TPUPOIa XUMHUYECKOM CBSI3H.

DNEeKTPOOTPUIATENILHOCTD. BUIbI XUMUUECKON CBSA3M (KOBaJCHTHAs, HOHHAS, METAJUTMUECKas,

BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS

IIpakTHYeckne 3aHATHS 2

Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKON CUMBOJIMKY U HA3BAaHUM COEIUHEHUH 110

HOMEHKJIAType MEXIYHAPOJAHOTO COI03a TEOPETHUECKOM U MPUKIAIHON XUMUU U TPUBUAIBHBIX

HAa3BaHWM JUISI COCTABIICHUS XUMHUECKUX (POPMYJI IBYXaTOMHBIX COSUHEHHH (OKCUIOB,

Cynab(GUI0B, THAPUAOB U T.I.) U IPYTUX HEOPTAHUYECKUX COSAMHEHUN OTJIENbHBIX KIIACCOB.

[IpakTrueckue 3aaHus HA YCTAHOBIIEHUE CBSI3U MEXKIY CTPOCHHUEM aTOMOB XUMHUYECKHX

3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCIMHEHHM B

COOTBETCTBUHU C MOJ0KeHUEM [leproInueCKON CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue 2 OK 01
Iepuoauyeckuii 3akon | [IpakTuyecKkue 3aHATHSA 2 OK 02

u Tabauna J.HU.
MenneiaeeBa

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBONCTB XUMHUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XUMHYECKOTo 37eMeHTa B [lepuoanyueckoit cucreme. MUpOBO33pEeHUECKOE U HAYYHOE 3HAUCHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX 3JIEMEHTOB. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHN HA
XapaKTepU3alrI0 XUMHUECKUX dIIEMEHTOB «MeTtauinueckue / HeMeTaNInYeCKrue CBOMCTBA,
3JIEKTPOOTPUIATETHHOCTh XMMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM
U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XUMHUYECKUX deMeHToB JI.1. Menneneesa»




Paznen 2. Xumuyeckue peakinumn

10

Tema 2.1. Tunst OcCHOBHOE coJiep:KaHue 4 OK 01
XUMHYECKHX Teoperuyeckoe o0yueHue 2
peaxkuuii Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.

CocraBnenue

ypaBHEHUH PEaKIMi COSTMHEHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUii TOPCHUS,

OKHCJICHUSA-

BOCCTAHOBJICHUSI.

VYpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHU. CTeneHb okuciaeHusi. OKUCINTENb U BOCCTAHOBUTEIb.

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M

JJEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B TPUPOJIE, TPOU3BOJICTBEHHBIX IPOIIeccax

u

KHU3HEESTEIIbHOCTH OpraHU3MOB

IIpakTHYeckne 3aHATHS 2

KonunuectBenHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PaCcUYETh

10

YpaBHEHUSIM XUMHUYECKHUX peakiuil. MoJib Kak eIuHuIa KOJM4ecTBa BenlecTBa. MoiisipHas Macca.

3aKOHBI

COXpaHEHHS MacChl M PHEPTUU. 3aKOH ABOraapo. MosspHbIil 00beM razoB. OTHOCUTEIbHAS

IJIOTHOCTH

ra3oB. PacueTsl 1o ypaBHEHUSIM XUMHUYECKHUX PEAKIMI ¢ UCIIOJIB30BaHUEM MacChl, 00beMa

(HOpMaJsbHbIE

YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coepKaHHe 4 OK 01
JIEKTPOJIMTHYECKASA Teopernueckoe odyuenue 2 OK 04
AUCCOHALMSA 1 Teopus anexTpoauTHUecKoi nucconnannu. MoHbl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakunn
HOHHBII 00MeH HOHHOTO

obmena. CocTaBiieHHe peaKkiuii HOHHOTO 0OMEeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAIIEHHBIX

HMOHHBIX

ypaBHeHU. KuCIO0THO-OCHOBHBIE peaklnu. 3aJaHus Ha COCTABJIEHUE NOHHBIX PEAKIHMM

JlabGopaTropHble 3aHATUA 2

JIaGoparopHas paboTa "THITBI XMMUYECKHX peakiuii".

WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 0OPa3yIOLIUXCSl BEIIECTB) U
IIPU3HAKOB

XUMHUeCKUX peakuuid. [IpoBenenne peakiuiit HOHHOTO 0OOMEHa, ONpeJIeNIeHNne CPeIbl BOJAHBIX




pacTBOpPOB.
3agaHusl HA COCTaBJICHUE MOHHBIX peaKInid

KonTpoabHasi padora CrpoeHue BenecTBa 1 XMMUYECKUE PEaKLIUU 2
Ne 1
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPraHNYeCKHUX BelIeCTB 16
Tema 3.1. OCHOBHOE coJiep:KaHue 4
Knaccupuxanus, Teopernueckoe o0yueHue 2 OK 01
HOMEHKJIATYpa U [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux Bemiects. [Ipocteie u OK 02
CTpOeHue CIJIO’KHBIE
HEOPraHu4ecKux BeniecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIECTB (OKCHJIbI, TUAPOKCHUIbI, KUCIOTHI, COJIH).
BellecTB B3aumocssi3p

HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmaeckue u aMmopgHbie

BEIIECTBA.

Tunsl KPUCTAIUIMUECKUX PELIETOK (aTOMHAas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUINYECKas).

3aBUCUMOCTh

(U3NIECKUX CBOMCTB BEUIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKH. 3aBUCUMOCTh XUMHUYECKON

aKTUBHOCTH BELIECTB OT BUAAa XMMUYECKOH CBSI3U U THIIa KPUCTANINYECKOM pemeTku. [TpuunHbl

MHOT000pa3usi BEIIeCTB

IIpakTHYeckne 3aHATHS 2

Homenknarypa HeopraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKON

bopMyIIbl MU

COCTaBJICHHE XUMUYECKON (DOPMYIIbI HCXO/1sl U3 Ha3BaHU BEILIECTBA M0 MEXTYHApOAHON

(MIOITAK) nnm

TPUBUAJILHOW HOMEHKJIATypE.

Pemienue npakTuueckux 3ajaHui 1o KjIaccu(UKai, HOMEHKIAType U XUMUYECKUM (hopMysiam

HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKuciblil ra3, aMMHuaK, raiieHas

U3BECTb,

HeraieHasi U3BeCTh, MUThEBasl CO/IA U APYTUX): Ha3bIBaTh U COCTABIATH POPMYJIIbl XUMHUUECKUX

BELIECTB,

OTIpeAENATh MIPUHAUIEKHOCTD K KJIacCy.

HcTounnku xuMudeckoi nHdopMaiuu (CpeacTs MaccoBoi HHPOpMaLnH, ceTb HTepHET 1

npyrue). [louck nndopmalnvy o Ha3BaHUSIM, UICHTH(PHKATOPAM, CTPYKTYPHBIM dopMysiaM
Tema 3.2. ®usuxo- OcHoBHOE coep/kaHue 8
XUMHYecKHe cBolicTBa | Teopernueckoe o0ydueHue OK 01
HEOPraHU4eCcKHuX Mertamnel. O0mue puznyeckre 1 XuMHUUEcKue cBoicTBa MeTauioB. CriocoObl MOTy4EHUs. OK 02
BEIIECTB 3HaueHue METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEIEATEIbHOCTH Y€JI0BEKa U OPraHU3MOB. OK 04




Koppo3ust MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU

Hemeramnpl. O6mue ¢puznueckiue 1 XUMHIECKUE CBOMCTBA HEMETAIOB. TUTTHYHBIC CBOMCTBA
HemetawioB [V- VII rpynn. Kiaccudukanust 1 HOMEHKIIaTypa COeTMHEHUH HEMETAIJIOB.
KpyroBopoTsl OMOT€HHBIX 3I€MEHTOB B PUPO/IE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (OKCUIO0B, THIPOKCHUIOB,
KHCIIOT, COJieH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHJIOB U TUAPOKCUIOB

IIpakTnyeckue 3aHATHSA

CocraiieHHEe ypaBHEHUN XUMUYECKUX PEAKIUHI C y4aCTHEM IIPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX IEMEHTOB;
HEOPTraHMYECKUX KHCIIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPTAaHHUECKUX COJIEH,
XapaKTEepU3YIOIIMUX UX CBOMCTBA. PellieHne npakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN
Ha CBOMCTBA, COCTAB, MOJyYeHHE U 0€301TaCHOE UCTIONb30BAHNE BAKHEHIITNX HEOPTaHMYECKIX
BEIIECTB B ObITY U IPAKTUYECKOH JIeTEIbHOCTH YeJIOBEeKa

Tema 3.3.

OcCHOBHOE cO/Iep:KaHue

Nnentunduxanus
HEOPraHM4YeCcKuX
BelllecTB

JlaGopaTopHble 3aHATHUSA

JIaboparopHas pabota «neHTrduKaIKsg HEOPraHUUECKUX BEIICCTBY.

Pemrenue OKCICPUMCHTAJIBHBIX 3a/1a4 [0 XUMHYCCKUM CBOICTBaM METAJLIOB U HEMETAJIJIOB, I10
pacro3HaBaHMIO U TOJIYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJIIIOB.

I/IILCHTI/I(l)I/IKaHI/Iﬂ HCOPTraHNYCCKUX BCUICCTB C UCIIOJIb30BAHHUEM UX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOﬁCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHBIEC peakiny Ha cynb(haT-, KapOOHAT- U XJIOPU-
AHHOHBI,

Ha KaTHOH aMMOHHUS

OK 01
OK 02
OK 04

KonTtpouabHnas paGora
Ne 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pasnen 4. Ctpoenue u cB

olicTBa OPra’HnveCKuX BEIIECCTB

24

Tema 4.1.

OcHoBHOE coep/KaHue

Knaccupuxauus,
CTPOEHHE U
HOMEHKJIATypa
OPraHuYecKux
BelleCTB

Teopernueckoe o0yuenune

[TosiBiieHME U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckon xumuu. Mecrto u
3Ha4YECHHE OPTaHNYECKOW XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHUE KaK MOPSAJO0K COCIUHEHNS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
OCHOBHBIE MOJIO)KEHUS TEOPUU XUMUYECKOTO CTPOEHUS OPTaHUYECKUX coeMHEHUN A.M.
BytnepoBa. YriepoaHslii CKEJIET OpraHU4ECKONH MOJIEKYIIbl. 3aBUCHMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOTO CTPOCHHUSI MOJIEKY. MI30MepHst 1 H30MEPBI.

[Tonsatue o pyHkunoHanbHOM rpynmne. Panukan. [IpuHIune! knaccupuKanuy opraHudecKux

COGHHH@HHﬁ. MC)K)IYHapO)IHaH HOMCHKIJIaTypa U MPUHIUIIBI HOMCHKJIATYPBI OPTraHUYCCKUX

N

OK 01
OK 02
OK 04




COCHHHGHHﬁ. ITonsarue 06 a30TCOJACpKAIINX COCIUHCHUX, 61/IOJ'IOI‘I/I‘-IGCKI/I AKTHUBHbBIX BCHICCTBAX
(yrneBomax, xupax, 0enkax u ap.), BRICOKOMOJEKYISIPHBIX COSTMHEHHUSIX (MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYeckne 3aHATHS

Homenknarypa opraHuueckux COeJMHEHHUH OTAETbHBIX KJIaccOB (HACHIIICHHbIE, HEHACBIIICHHBIC U
apOMaTHYECKHE YTIICBOIOPOIBI, CIIUPTHI, (PEHOIIBI, AJIbJICTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U
np.) CocTaBneHuE MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYeCKUX BELIECTB
OTJIETIbHBIX KJIACCOB, UCIIOJB3YS UX Ha3BAHMS 0 CUCTEMATUYECKOW U TPUBUAIBLHON HOMEHKJIATYpe
(3TUNeH, aleTHIeH, TIUIepuH, GeHo, popMallbaerul, YKCyCHasi KUCIIOTa, MULKH). PacueTsl
npocreiiel GopMyIlbl OPraHUYeCKON MOJIEKYJIIbl, UCXOS U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBoiicTBa
OpPraHu4YecKux
coeTMHEeHUu i

OCHOBHOE cO/Iep:KaHue

12

Teopernueckoe o0yuenune

OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COSIMHEHHUH OTJENIbHBIX KJIACCOB (OCOOEHHOCTH
KJ1accu()MKAMU ¥ HOMEHKJIATYpBl BHYTPH KJIacca; TOMOJIOTHYECKUH psil 1 o0mias popmyIa;
u3oMepusi; pU3NMUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHNUs):

IIpe/ieIbHbIE YIIIEBOAOPO/Ibl (AIKaHbI U IIUKJIOATIKaHbl). ['opeHne MeTaHa Kak OJ1H U3 OCHOBHBIX
MCTOYHMKOB TeIljIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA NPUPOHBIX YIIIEBOI0PO/IOB,
HaXO0X/IEHHUE B IPUPOJI€ U IPUMEHEHHUE aJIKAHOB;

- HenpezebHble (AIKEeHbI, ATKUHBI M aJIKaJWeHbl) U apOMAaTUYECKUE YIiIeBO10poibl. ['openue
alleTUJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO MJIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB

- KHCJIOPOACOAEpIKaIlle COeAMHEHUS (CIUPTHI U (PEeHOIIBI, KAPOOHOBBIE KUCIIOTHI U APUPHI,
aJIbJIETUJIbl U KETOHBI, JKUPBI, yIi1eBosl). [IpakTnueckoe npuMeHeHNe 3TUIICHIJIMKOIS, TIUIEpUHa,
¢denona. Ilpumenenne Gpopmanbaeruia, aneTaabAeruia, yKCycCHOM KUCIOThl. Mblla KakK COIH
BBICIIMX KapOOHOBBIX KHCIOT. Motoliye cBoiicTBa Mbliia

- a30TCO/IeprKalllie COeAMHEHUS (aMUHBI 1 aMUHOKUCIIOTHI, OeJIkK). BricOKOMOMNeKysipHbIe
COEMHEHMS (CHHTETHYECKHE U OMOJIOrMYeCKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BeHO. [lonumepur3anus STuIeHa Kak OCHOBHOE HalpaBJIEHHUE €r0 UCIOJIb30BaHUs.
['eneTnyeckas CBSA3b MEXAY KJacCaMH OPraHUYE€CKUX COETMHEHUI

OK 01
OK 02
OK 04

IIpakTHYecKkune 3aHATHS

CBolicTBa OPraHUYECKUX COEMHEHNN OTJENbHBIX KJIACCOB (TPUBHAJIbHAS U MEKyHAPOIHAS
HOMEHKJIATYpa,

XUMHUYECKHE CBOICTBA, CITIOCOOBI MOJyUEHUs): MpeiesibHbIe (aNIKaHbl U IIUKIOATKaHBI),
HElpeeIbHbIe

(ayKeHbl, aJIKUHBI U aJTKaJAUEHbI) U apOMaTHYECKHE YTIIEBOI0POAbI, CIIUPTHI U (DEHOIIBI, KAPOOHOBBIE
KHUCJIOTHI ¥ 3(DUPBI, albJIETUbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COeIMHEHMS. 3aJaHNsI HAa COCTaBJICHNE YPaBHEHUN XMMHUECKHUX PEaKIMi ¢ yJacTHEM




OpFaHI/I‘-IGCKI/IX BCIICCTB HAa OCHOBAHUHN UX COCTaBa 1 CTpOGHI/IH

CocraBneHre cXeM peakinii (B TOM YHCIIC TTO MPEI0KEHHBIM IIEMOYKaM
MpEBpAIICHHI ), XapaKTePU3YIOLIUX

XUMHUYECKHUE CBOMCTBA OPTAaHMYECKUX COSMHEHUHN OTIEIbHBIX KJIACCOB, CITOCOOBI MX MOTYYEHUS U
Ha3BaHUE

OPraHUYEeCKUX COCTMHEHUH MO0 TPUBUAILHOW WJIM MEKIYHAPOIHON CUCTEMAaTUYECKOM
HOMEHKJIaTypeE.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA OPraHUYECKHUX
COCIMHEHHUH

OTJICILHBIX KJIACCOB

JlabopaTopnasi pabora

JIaboparopHas padota "lIpeBpalieHus opraHM4eCKUX BEIIECTB MIPU HarpeBaHuu'.
[TonydyeHue 3TUNIEHA U U3YYEHHE €r0 CBOMCTB. MoiennpoBaHre MOJIEKYJI U XUMUYECKUX
MpEeBpaICHUNA HA

IIpUMEpPE 3TAHA, ITUIICHA, ALIETUIICHA U JP.

Tema 4.3.
Npentunduxanus
OpPraHuYecKux
BellleCTB, HX 3HAUYEeHHEe
U IpUMEHeHHe B
OBITOBOM M
NMPOM3BOACTBEHHOI
IesATeJIbHOCTH
yeJ10BeKa

OcHoBHOE COACPKAHUEC

Teoperuueckoe o0yueHue

buoopranmnueckue coenuHenus. [Ipumenenue u 6nonorndeckas posb yrieBoaoB. OKHcIeHne
yIJI€BOOB

- ICTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. O01acTy mpuMeHEeHHUs: aMuHOKUCIOT. [IpeBpamienus
0eJKoB

MU B opranusmMe. buonornyeckue pynkuuu 6enkos. buonornueckue GpyHkiuu xupos. Poib
OpPraHUYECKO XMMUU B PEUICHUH MPOOJIeM MUIIEBOM 0€30MacHOCTH

Ponb opranmdeckoit Xumun B pemeHuu mpo0aeM dIHEPreTHYECKOr 0€30MacHOCTH, B pa3BUTHH
MEJULIMHBI,

CO3/JaHUY HOBBIX MaTE€PHAJIOB, HOBbIX HCTOYHUKOB YHEPTUH (THTEPHATHBHBIC UCTOYHUKU
SHEPTHUH).

OnacHOCTh BO3/ICMCTBHS HA KUBbIE OPTraHU3Mbl OPTaHUYECKHUX BEIIECTB OT/AEIbHBIX KJIacCOB
(YyrneBomopoibl, CHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKUE TIPOU3BOIHBIE, aIbJACTHABI U JIP.), CMBICI
ITOKA3aTelsl MPEJIEIbHO TONYCTUMONW KOHIICHTPALUH

OK 01
OK 02
OK 04

JlabopaTopHble 3aHATHSA

JlabopaTtopHas pabora: "UnenTudukaiys OpraHndecKux COSTMHEHU OTIEIHHBIX KJIAcCOB"
Wnentudukaius opraHnYecKuX COeTMHEHUH OTJENbHBIX KIACCOB (HAa MPUMEpPE albJACTHIOB,
KpaxMaiia,

YKCYCHOM KHCIJIOTBI, OEJIKOB M T.II.) C HCHIOJB30BAHUEM UX (PU3HKO-XMMUYECKUX CBOMCTB U
XapaKTEePHBIX




KayeCTBEHHBIX peakiuii. JleHaryparus Oenka npu HarpeBaHuu. L{BeTHbIe peakiuu OenKoB.
BosHukHOBEHHE

AQHAJIMTUYECKOT0 CUTHAJIA CTOYKH 3PEHUS XMMUYECKUX IIPOLECCOB IIPU IIPOTEKAHUY KaYECTBEHHON
peakuuu,

MO3BOJISIONIECH NICHTH(PUIMPOBATH MPEJIOKEHHBIE OPraHUYECKUE BEIECTBA

KounTtposbHas padora
Ne 3

CrtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pasznen 5. KuneTnyeckue u TCPMOAMHAMUYCCKHEC 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHYCCKHUX peammii

SN

Tema 5.1. Cxopocthb
XUMHYECKHX

peakuuii. XuMu4yeckoe
paBHOBecHe

OCHOBHOE cO/Iep:KaHue

S

Teopernueckoe odyuenue

CKOpOCTb peakluu, ee 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB: MIPUPO/IbI PEATUPYIOLINX BEILECTB,
KOHLEHTPALUU pearupyouiiX BELUIECTB, TEMIEPATYPhl U IIJIOLIAJAN PEAKIIUOHHON TOBEPXHOCTH.
Tenunosie

3P HEKTH XUMUYECKHUX PEaKIHid. JK30- H SHAOTEPMHUYECKHIE, PEAKIINH.

OO6paruMocTh peakiuil. XuMHUYECKOE PABHOBECHE U €0 CMEILEHHE 0] AEHCTBUEM PA3JINYHbIX
¢bakTopoB

(KOHLIEHTpAaIMsl peareHTOB UM MPOJYKTOB PEaKIMH, AaBJICHHUE, TEMIIepaTypa) A CO3JaHUs
ONTUMAJIbHBIX

yCIOBUH NpOTeKaHus XxuMudeckux npoueccos. [Ipunnun Jle Hlatense

N

OK 01
OK 02

IIpakTHYeckue 3aHATHSA

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI Ha aHAN3 (PAaKTOPOB, BIMAIONIUX HA U3MEHEHHE
CKOPOCTH

XUMHUYECKOH peakIiu, B T.4. C HO3ULUH 3KOJIOTMYECKH 1[e1eco00pa3HOro NOBEJCHUS B OBITY U
TPyZIOBOH

JEATEIBbHOCTH B LEJIAX COXPAHEHUs CBOETO 370POBbs U OKPYKAIOLICH IIPUPOIHON CPEBI.
Pemenne nmpakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha puMeHeHue npuHiuna Jle-Illarense mis
HaxO0XKJICHUs

HaIpaBJIEHUsI CMEILIEHUS] PaBHOBECHS XUMHUUECKON peaklMM U aHaJIU3 (PaKTOPOB, BIUSIOLIMX Ha
CMelleHne

XUMHUYECKOTO PAaBHOBECHUS

Pa3nea 6. PacTBopbl

Tema 6.1.
IlonsiTHe 0 pacTBOpax

OcHoOBHOE coep:kaHue

N

Teopernueckoe odyuenune

PactBopenue kak ¢puznko-xumudeckuit mpoiecc. PactBopel. CriocoObI MPUTOTOBIIEHUS PACTBOPOB.

PactBopuMocTs. MaccoBas 107151 pacTBOPEHHOr0 BeliecTBa. CMBICI ITOKA3aTeNsl MPeIeabHO
JONYCTUMOM

OK 01
OK 02
OK 04




KOHIICHTPALIMHU U €0 MCIIOJIb30BaHHE B OLIEHKE 3KOJIOTUYECKON 0€30IacHOCTH.

[IpaBuiia sK0IOrMYECKH 1EIeCO000Pa3HOro MOBEACHUS B OBITY U TPYJAOBOM AESITEILHOCTH B LENSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOLIEH PUPOJHOM CPEBI; OMIACHOCTh BO3AEHCTBUS HA
YKUBBIE

OpraHU3Mbl OIIPENIEICHHBIX BEILIECTB.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI HA paCTBOPBI, UCIIOJIb3YEMBIE B
OBITOBOM M MPOU3BOJCTBEHHON JAEATEIHHOCTH YEJIOBEKa

Tema 6.2. OcCHOBHOE coJiep:KaHue 2
HccaenoBanue JlabGoparopHble 3aHATHSA 2 OK 01
CBOIICTB PacTBOPOB JIaGoparopnas pabota «IIpuroToBiaeHne pacTBOPOBY. OK 02
[IpuroTtoBneHue pacTBOPOB 3aJaHHOMN (MAacCOBOM, %) KOHIIEHTpAH (C TPAKTHKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEAEIEHUE CPE/IbI BOJHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha IPUTOTOBIEHHE PACTBOPOB
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTI0 MOLYJIsl)
Pasznen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM /1EATEJIbHOCTH YeJI0BEKA 6
Tema 7.1. Xumus B OcHoBHOE coaepkaHue 6
ObITY U TeopeTrnueckoe odyuenue 2 OK 01
NMPOU3BOACTBECHHOM Hogeitmme qocTukeHns: XMMUYECKOM HAyKU U XUMHYECKOM T€XHOJI0TruM. Pojib Xumuu B OK 02
AeATEeJIbHOCTH o0ecreueHnr YKOJIIOTUYECKOM, SHEPTreTHUECKON U MUIIEBON 0€30MaCHOCTH, Pa3BUTUN MEIUIIMHBI. OK 04
YeJI0BeKa [IpaBuia moncka u aHanM3a XUMHYECKONH HHPOPMAITUH U3 PA3IMYHBIX UICTOYHUKOB (HAyIHAS U OK 07
yueOHO-Hay4YHas JIUTeparypa, CpeCcTBa MaccoBoi nH(opmaimu, cets IHTepHET)
IpakTHYeckne 3aHATHS 4
[Touck u aHanu3 KeWCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C YUeTOM OymyIeit
npoeccnoHaNbHOM IeATEIbHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKIIO, KEpaMHKa, MaTePHAIIBI ISl SJICKTPOHUKH,
HaHOMaTepHaJIbl, TEKCTUIBHBIE BOJIOKHA, UCTOYHUKU YHEPTUU, OPTAaHUYECKUE U MUHEPATbHBIC
ynoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amura: [IpencraBnenne pe3yabTaToB pelieHus KeiicoB B opMe MUHU-I0KJIa/1a C Ipe3eHTaluen
IIpoMe:xxyTOoUHAasi aTTecTAlMS 1O JUCIHUILJIMHE (3a4eT) 4
Bcero 72




3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn o

Jnst peanu3anuy MPOrpaMMBbl  AWCHUIUIMHBL JOJDKHBI OBITh TPEIYCMOTPEHBI CIEAYIOIINE
CrelaJIbHbIC TIOMEIICHHS: YIeOHbI KaOMHET XMMUU W/HITH y4eOHOH XUMUUECKOH 1a00paTopu.

Oo6opynoBanne yueOHOro kabuHeTa (HATJISIIHbIE MOCO0US): HAOOPBI MAPOCTEPIKHEBBIX
MoJIeJIell MOJIEKYJI, MO/ KPUCTAIUIMYECKUX PELIETOK, KOJUIEKLIUU MPOCThIX U CJIOXHBIX BEIECTB
W/WIIM KOJUICKIIMM TOJMMEPOB; KOJUICKIUSI TOPHBIX TOPOA W MHHEpalIoB, Tabmuia MeHpeneesa,
yaeOHbIe (UITbMBI, IU(PPOBBIE 00PA30BATEIBHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsI: KOMIBIOTEP C YCTPONCTBAMH BOCIIPOHM3BEICHHS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C JKPAHOM, MYJIbTUMEAMWUHAS JIOCKA, YKa3Ka-Tpe3eHTep s
Mpe3eHTalMH.

Oo0opynoBanue Jjadoparopud M padoYuX MecT JIAa0OPATOPUM: MEH3YPKH, IHUIETKH-
KaIleJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IIPEIMETHBIE U MOKPOBHBIE CTEKJA, TUIAHILETHI JUIs
KalleJIbHBIX peakuuii, GuIbTpoBalibHasg Oymara, MPOMBIBAJIKU, CTEKIISTHHbIE MPOOUPKH, PE3NHOBBIC
npoOKkH, (hoHApUKH, HAOOP PEAKTHBOB, CTEKISHHBIC MAJOYKH, INTATHBHI Ui HMPOOHPOK; MEPHBIC
WIMHPBL, BOPOHKU CTEKJISIHHBIE, BOPOHKH JAeiuTenbHble numuaapudeckue (50-100 mi), crynku ¢
necTukoM, (apdopoBble YaIKW, MUHLIETH, (QWIBTPBI OyMaXkKHBIC, BaTa, Mapiisi, YacOBBIE CTEKIIA,
AEKTPOIUIMTKY, JT1a0OpaTOpHBIE IITATUBBI, CIIUPTOBBIE TOPENKH, CHHYKU, MPUOOP Ui MOTYy4eHHS
ra3oB (MM TPOOMpPKA ¢ Ta300TBOJHON TPYOKOK), AepKaTeNH Ui MPOOUPOK, CKIISTHKH IS XPAHCHHS
PEaKTHUBOB, pa3fdaToOuyHbIe JOTKH; Xumuueckue crakanbl (50, 100 u 200 mi); mmarenu; MUHIIETHL
TUTEJbHBIE IIUMIIBI; CEKYHAOMEPHI (TaiiMepbl), MepHble npodupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 M), BoasiHasE OaHs (MM TEPMOCTAT), CTEKIISTHHBIC MAJOYKH; KOHHUECKHE KOJIOBI
st tutpoBanus (50 m 100 mi1); MHAMKATOpHBIE MOJOCKU i onpeaeneHuss pH u crangapTHas
VH/IMKaTOpHAs IIKaJla; YHUBEPCAJIbHbIN HHAUKATOp; mumneTk Ha 1, 10, 50 mu (wim no3atopei Ha 1, S u
10 mu1), GropeTkH Ui TUTpoBaHMs, MeauuMHckue mmpuubl Ha 100-150 mn, maGopatopHble W/nim
aHAIUTUYECKHE Bechbl, pH-MeTpbl, cymmibpHbIHN mKad, u ap. sadopatopHoe 000pyI0BaHHE.

3.2 UndopmanuonHoe odecriedeHne 00yueHust

1. Jlnga peanuzanuu mporpammbl OMOIMOTEUHBIH (OHI 00pa30BaTEIbHOW OpraHHU3alNU
UMeeT T[eYaTHble W/WIM 3JIEKTPOHHBIE O00pa3oBaTeibHble U HMH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JJI UCIOJb30BaHUS B 00pa30BaTeIbHOM IIpOIECCe, HE cTaplle MSATH JIET ¢
MOMEHTA U3JIaHHsL.

2. PexoMeHayemble TIe€UaTHBIE W3JIaHUS [0 pealu3aluu  001eoopa3oBaTebHON
JUCLUTUTMHBI TPECTABICHBI B METOJUYECKUX PEKOMEHIALUSAX 110 OPraHU3aluu 00y4eHusl.

3.3 YuyeOHo-MeToau4YECKO€E o0ecnedyeHe TUCHMILTHHBI

OcHoBHasi iMTEparypa
1. T'abpuensn, O. C. Xumus: 10-ii kinacc: 6a30BbIii ypoBeHs : yuebnuk / O. C. 'abpuensu, U.

I'. Octpoymos, C. A. CnaakoB. — 5-e u3n., crep. — Mocksa : [IpocBemenne, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — TekcT : 21eKTpOHHBIH // JIaHb : 2IeKTpOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/335039 (mara obpamenus: 28.08.2023). — Pexxum goctyna:
JIJIs aBTOPU3. TTOJIH30BATENECH.



2. T'abpuensn, O. C. Xumus: 11-i xnacc: 6a30BbIif ypoBess : yueonuk / O. C. I'abpuensn, 1.
I'. Octpoymos, C. A. CnagkoB. — 5-¢ usn., crep. — Mocksa : [Ipocsemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TekcT : anexTpoHHbId // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/335036 (mara obpamienus: 28.08.2023). — Pexum gocryma:
JUTSL aBTOPH3. MOJIb30BATEIICH.

3. Kysuenona, H. E. Xumus: 10-i1 knacc: 6a30Bbiii ypoBeHs : yueOnuk / H. E. Ky3nenosa, H.

H. Tapa, A. H. JI€skun ; mox pemakmmeir A. A. Kapuosoit. — 2-e m3zd., crep. — Mocksa :
[Tpocsemenne, 2022. — 318 c¢. — ISBN 978-5-09-095811-0. — Tekct : anexkTpoHHbIH // Jlans :
ANIeKTpOHHO-OMOMMoTeunass cuctema. — URL:  https://e.lanbook.com/book/334514  (mara

obparmienusi: 28.08.2023). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

4. Kysnenona, H. E. Xumus: 11-if knacc: 6a3oBbiit ypoBeHs : yueOnuk / H. E. Ky3nenona, A.
H. JI€skun, M. A. IllatanoB. — 2-e¢ u3x., ctep. — Mocksa : IIpocsemenue, 2022. — 239 ¢. —
ISBN 978-5-09-085428-3. — TekcT : anexTpoHHbIl // JIaHb : 3JIEKTpOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/334517 (nara obpamenus: 28.08.2023). — Pexxum moctyna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

5. Kypun, A. A. Xumust: 10-11-e knaccel : 6a30BbIil ypoBeHb : yueOHUK / A. A. XKypun. —
3-e m3x., crep. — Mocksa : Ilpocsemenne, 2022. — 175 ¢. — ISBN 978-5-09-097512-4. —
Texct :  onekTpoHHBNi //  JlaHp  :  JJeKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/334589 (nmata oOpamenus: 28.08.2023). — Pexum pgocryma: s
ABTOPU3. MOJIb30BATENCH.

6. Tynukun, E. U. Xumus. B 2 u. Yacts 1. O0miast 1 Heopranuueckas XuMusl ;. y4eOHUK NI
cpennero mnpodeccuonanbHoro obpazoBanusi/ E. W. TynukuH. — 2-e u3A., ucOop. ¥ JOM. —
Mocksa : [Opaiit, 2022. — 385 c. — (IIpodeccuonanbaoe obpazosanue). — ISBN 978-5-534-
02748-8. —URL.: https://urait.ru/bcode/491662 (nara obpamenus: 21.07.2022). - Pesxxum goctyma:
IO TIOJIITHCKE.

7. Tynukun, E. 1. Xumus. B 2 u. Yacts 2. Opranuueckas XuMus : y4eOHUK JJIsl CPETHETO
npodeccuonanbHoro oopazosanus / E. . Tynukun. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit,
2022. — 197 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02749-5. —URL.:
https://urait.ru/bcode/491663 (nata obpamenus: 21.07.2022). - Pexxum noctyna: mo moamnucke

JlonmoIHUTeIbHAS JIUTEPATypa
1. Xumus : yueOHMK Ui cpefHero mnpodeccuoHanabHoro obpaszoBanus / 0. A. JleGenes,

I'. H. ®anees, A. M. T'ony6es, B. H. Illanoan ; moj o6meii penakuueii I'. H. ®aneesa. — 2-e uzg.,
nepepad. u gor. — Mocksa : FOpaiit, 2021. — 431 ¢. — (IIpodeccronansHOe 00pa3oBaHuUE). —
ISBN 978-5-9916-7723-3. — Tekcr : amektponnbiii.— URL: https://urait.ru/bcode/470929 (nara
obparmenus: 06.07.2022). - Pexxum mocTyma: 1mo moarucKe.

2. Huxonbckuit, A. b. Xumus : y9eOHHK U TMPAKTUKYM IJISi CPETHETO MPOQecCHOHATHLHOTO
obpazoBanusi / A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ u3a., mepepad. u mon. — Mockasa :
FOpaiir, 2021. — 507 c. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-534-01209-5. —
Tekcr : anexrponHsiii. — URL: https://urait.ru/bcode/471399 (mata ob6pamenus: 06.07.2022).—
Pexxum mocTyma: mo moAmucke.

3. Pocun, U. B. Xwumusa: yueOnuk u 3amaunmk s CIIO / U. B. Pocun, JI. 1. TomuHa,
C. H. ComoBreB. — Mocksa : FOpaiit, 2021. — 420 c¢. — (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-9916-6011-2. — Texkcr : anmektponnbiii. — URL: https://urait.ru/bcode/469893 (mara
obpamenus: 06.07.2022). - PexxuMm goctyma: 1mo MoIIMucKe.



Y4eOHO-MeTOAMYECKAS JIUTEpPATypa
1. Xumus: MeToaudecKue yKa3aHus MO BBIOJIHEHUIO Jab0paTOpHbIX 3aHATHH. - Kypran:
KWXKT YpI'VIIC, 2020.-TekcT: 31eKTPOHHBIH.

CnpaBoyHas JquTepatypa
1. DHumknonenuueckuii cnoBaps oHOro xumuka/ B.A. Kpunman, B.B. Cranmo.-Mocksa:
Ilenaroruka, 1982.-368c.
2. Xumus: HarmsiaHeld crnoBapb. Cepusi HarisaHbix cioBapeil. Ilep. ¢ anmrm. —Mocksa:
CJIOBO,1991.- 64c.

Iepuoauveckue u3aaHus
1. Hayka u *u3Hb

2. XuMus B LIKOJIE



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOM JUCIATLIUHBI

KOHTpOJ'IB N OICHKa peE3yjbTaTOB 06y‘leHI/I${ OCYHICCTBIIACTCA IPEIOogaBaTcjieM B

mponecce MpOBCACHUA IPAKTUICCKUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHUS, 4 TAKKE

BBITIOJTHEHU A

o0yJaroIuMucs

HUHAUBHUAYAJIIbHBIX

3aJIaHNM,

ITPOCKTOB,

HUCCIIETOBAHUHN.

PesynpTarel 0Oy4eHHsI OMpEACNSAIOT, 4YTO oOOydaromuecs OJKHBI 3HATh, IOHUMATh W

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHUILJIMHBL.

Jiis popmMupoBaHus, KOHTPOJISI U OIICHKH PE3yIbTAaTOB OCBOCHHS yUYCOHOW TUCITUTLINHBI

UCIIOJNIE3YETCSI CHCTEMA OIICHOYHBIX MEPOIIPHUSATHH, IPEICTABISAIONIAs COO0M KOMIUIEKC Y4eOHBIX

MEpOTPHUATHIA, COTIIACOBAHHBIX C pe3yiabTaraMu OOydeHHs M C(HOPMYIHPOBAHHBIX C YUETOM

®I'OC CO0 (mpeametHble pe3ynbrathl 1o aucuuiuinie) u @I'OCCIIO.

KoHTpounb 1 o11eHKa pe3ylbTaToB OCBOSHHS 00111€00pa30BaTEIbHON AUCIUTIIMHBI Tabnuna 4
Ne | OK/IK | Moayas/Paznen/Tema | PesyabTat 00yuenust Tun oneHoOYHBIX
MepPOoNPUATHIH
1 Paznen 1. OcHoBBI ®opmyaupoBaTh 6a30BbIe
CTPOeHMS BellleCTBA | MOHATHS ¥ 3aKOHbI XUMHH
1.1 | OKO0l | Crpoenue atomoB CocTaBniTh XUMHUYECKHE 1.Tect «CtpoeHne aToOMOB
XUMHYECKHUX (hopMyIIbI COeAMHEHUI B XUMHUYECKUX JIEMEHTOB U
AJIEMEHTOB U NPUPOJA | COOTBETCTBUH CO CTETIEHBIO MIPUPOJA XUMUYECKOMN CBSZH.
XUMHUYECKOH CBSI3U OKUCJICHUS XUMHUYECKUX 2. 3ajaym Ha COCTaBIICHUE
3JIEMEHTOB, UCXO/IS U3 XUMHYECKUAX POPMYIT
BAJIGHTHOCTHU U JIBYXaTOMHBIX COE€IMHEHUN
3JIEKTPOOTPULIATETIEHOCTH (oxcuaoB, Cynb(pHUIOB,
TMJPUJIOB U T.IL.).
3.3aaHus Ha UCIOIb30BAHHE
XUMHUYECKON CUMBOJIMKHU U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIaType
MEX1yHapOJHOI'O COI03a
TEOPETUYECKOMN U ITPUKIIATHOU
XUMHUH U TPUBHATBHBIX
Ha3BaHUU JUIsI COCTABIICHUS
XUMUYECKHUX (hopmy
JIBYXaTOMHBIX COE€IMHEHUM
(oxcua0B, cynb(uIOB,
THJIPUIOB U T.I1.) © IPYTHX
HEOPraHWYECKUX COCTMHEHUN
OT/ICJIbHBIX KJIACCOB
1.2 | OKO01 | Ilepuomnvecknii 3akoH | XapakTepu30BaTh 1. Tect «Meramuueckue /
OK 02 | u tabmuma JI.H. XHUMHYECKHUE DJIEMEHTEHI B HEMETaJJINYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX ANIEKTPOOTPHUIATETLHOCTD U
MOJIO’KEHUEM B CPOACTBO K 3JIEKTPOHY
MEPUONYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB B
XUMHYeCcKuXx 3nemeHToB /.M. | cooTBeTcTBUE C HX
Menpeneena AJIIEKTPOHHBIM CTPOCHHEM H
IIOJIOKEHUEM B IIEPUOANYECKOU
CHUCTEME XUMHUYECKHUX
anemenToB .M. MenaeneeBay.




2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOAUUYECKUM
W3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U UX
COEIWHEHUH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3aaHUs HA
XapakTepHU3aLHNI0 XUMHYECKUX
2JIEMEHTOB: «MeTaminyeckue /
HeMeTaJJIMYeCKHe CBOMCTBA,
AJIEKTPOOTPHULIATEIILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B TIEPUOMYECKOM
CHCTEME XUMMYCCKUX
anemenToB J[.M. Menaeneepay

Pazpea 2.
XuMmuuyeckue
peakuumn

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKkuui

KonTpoabsHnas pabora
«CtpoeHue BemecTa u
XMMHYeCKHe peaKuun»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3I0KEHUs,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC PCAKIINN

1. 3amaun Ha cocTaBieHUE
YPaBHEHUUN PEaKLUN:
-COCTMHEeHHUS, 3aMEIICHHS,
pa3ioxeHus, 0OMeHa,

- OKHUCJIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH C
HCIIOJIb30BaHNEM METOJa
AIIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl
BellecTBa WU 00bEMaA

ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIECTBa, Macce
WU 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIUH
BENIECTB; PACUYETHI MACChI
(0O0BEMa, KoMUecTBa
BEIIECTBa) MPOJYKTOB PEaKIuHy,
€CJIN OJTHO U3 BEIIECTB UMEET
IPUMECH

2.2

DNEKTPOIUTHYECKAS
IUCCOLAINS U
WOHHBIA 0OMEH

CocTaBisTh ypaBHEHHUS
XUMHYECKHUX PEaKINH
HMOHHOT0 0OMEHa ¢ yJacTueM
HEOpPraHMYECKUX BEIIECTB

1. 3amanus Ha cocTaBJIEHHE
MOJICKYJIIPHBIX ¥ HOHHBIX
peakiuii C ydacTHeM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopHas pabota "Tumnsl
XUMHYECKHUX peakiui'”




Paznen 3. Crpoenue u
CBOMCTBA
HEOPTraHUYECKUX
BCIIECTB

Hccnenosath cTpoeHue U
CBOICTBaA
HEOPraHUYECKHUX BEIIECTB

KontponbHas padota
«CBoIiCTBa HEOPraHUUECKUX
BEIIIECTBY

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (HOPMYITBI TN
COCTaBJICHHE XUMUYECKOU
(bOpMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
AJIEMEHTa(COEIMHEHM S )B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aganus 1Mo
KJ1acCU(pUKaLUU, HOMEHKJIAType
U XUMHYECKUM (OopMyJiaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
ONpEAEICHNE XUMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHUIa XUMHYECKOH
CBSI3M U TUTIA KPUCTATUTMYECKOM
pEIIeTKH

3.2

OK 01
OK 02

DUu3NKo-XUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIECTB

VYcraHaBiIMBaTh 3aBUCUMOCTD
(U3UKO-XMMHUYECKHUX CBOWCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOCHHS AaTOMOB U MOJIEKYIL,
a TaKXXe TUIa
KPUCTAIUIMYECKON pPEIIETKH

1. Tect «Ocobennoctu
XUMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAaHUH,
aM(pOTEepHBIX THIPOKCUIOB U
coJIeh».

2. 3ajaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUH U
amM(pOTEepHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOTY4EHUS.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIY4YEHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarms
HEOPTaHUYECKUX
BEIECTB

HccnenosaTh KauecTBEHHBIE
peaKIu HEOPTraHUYECKUX
BEILIECTB

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHUsl IO COCTaBJICHUIO
XUMHYECKHUX PEAKIUi ¢




y4acTHEM HEOPTraHHYECKUX
BEIIIECTB, UCIOJIB3YEMBIX JJIsI
WX UICHTU(DHUKAIHH.

2. JlaboparopHas pabora:
"Unentudukanus
HEOPraHWYECKUX BElecTB"

Pasznea 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKux
BellleCTB

HccaenoBarsb cTpoeHue U
CBOIiCTBA OPraHU4eCcKHX
BellecTB

KonTposabHas pabora
«CTpoeHue u cBoiicTBa
OpraHnYecKuX BellecTB)

4.1

OK 01

Kinaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

Knaccudunuposars
OpraHUYECKHUE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOCHUEM

1. 3amaHus Ha coCTaBJIcHUE
Ha3BaHUN OPraHUYECKUX
COCJIMHEHUH TIO TPUBHUAIILHOM
WJIU MEXIYHapOIHOU
cUCTEMaTUYeCKOM
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKHUX BEIECTB
OTJIENBHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue
npocrteiiiien GopMyIbl
OpraHNYeCKON MOJIEKYJIBI,
HUCXOJs U3 3JIEMEHTHOI'O
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COeIUHEHUN

YcranaBinuBaTh 3aBUCUMOCTD
(bU3UKO-XUMUYECKUX CBOMCTB
OPraHUYECKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cocTaBlieHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuactuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSI.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX
peakuuiil, WITIOCTPUPYIOIINUX
XAMHYECKHE CBOMCTBA C Y4ETOM
MEXaHU3MOB MPOTEKAHUS
JTAaHHBIX PEAKIUU U
T€HETUYECKOH CBS3U
OpPTraHWYECKHUX BEIECTB Pa3HBIX
KJIaCCOB.

3. PacuerHble 3a1a4¥ 110
YpaBHEHUSM PEAKIIHI C
YY9aCTHEM OPTaHHUYECKUX
BEILECTB.

4. Jlaboparopnas pabota
"[IpeBpareHus: opraHu4eCcKux
BEIIIECTB [TPX HarpeBaHuu'"

4.3

OK 01
OK 02
OK 04

WNnentudukarus
OpPraHHYECKUX
BEIIECTB, UX 3HAYCHHUE
Y IPUMCHEHUE B

HccnenoBaTh KauecTBEHHBIE
pEaKIUKN OPraHUYECKUX
COCIMHEHHUHN OTICITHLHBIX
KJIaCCOB

1. ITpakTHKO-OPHUEHTUPOBAHHBIE
3a[JaHus 110 COCTABIICHUIO
XUMUYECKUX PEAKIUH C
Y4aCTHEM OPTaHUYECKUX




OBITOBOM U

BCIIICCTB, B T.4. UCITIOJb3YCMBIX

IIPOU3BOJICTBEHHOU JUTSI UX UICHTU(UKAIUN B OBITY

NEeSATEIbHOCTH Y IPOMBILIUICHHOCTH.

YeJoBeKa 2. JlaboparopHas pabora:
"Unentudukanus
OPraHUYECKUX COCIUHEHUIN
OTIENbHBIX KJIaCCOB"

5 Paznen 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TEpMOJIMHAMHUYECKHE | ()aKTOPOB Ha paBHOBECHE
3aKOHOMEPHOCTHU U CKOPOCTh XUMHUYECKHUX
[IpOTEKaHUs peakuuin
XUMHUYECKUX PeaKIui

5.1 | OKO0l | Ckopocth xuMHueCKUX | XapaKTepU30BaTh BIUSIHNE IIpakTHKO-OpHEHTUPOBAHHBIE

OK 02 | peakumii. XMMHYECKOE | KOHLIEHTPALMU PEArUPYIOLIUX | TEOPETUYECKHE 3aaHUs Ha
paBHOBECHE BELIECTB U TEMIIEpATypbl Ha aHaIu3 (GaKTOPOB, BIUSIOIINX
CKOPOCTb XUMHUUYECKHX Ha U3MEHEHUE CKOPOCTH
peakuuii XapakTepu3oBaTh XUMHYECKON pEaKInu.
BJIMSIHUE U3MEHEHUS [IpakTUKO-OpUEHTUPOBAHHBIE
KOHLIEHTPALUU BEIIECTB, 3aJlaHUs Ha IPUMEHEHHE
peaKLUu Cpeibl U npuHuuna Jle- llartense nus
TEMIIEPaTypbl HA CMEIICHHE HAXOX/ICHUS HaIlpaBJICHUS
XUMHUYECKOTO PAaBHOBECHUS CMELIEHUSI PaBHOBECHUS
XUMHUYECKON PEAKIMHU U aHAJIN3
(bakTOpOB, BIMSIIONINX Ha
CMEIIeHNE XUMHYECKOTO
paBHOBECHS
6 Paznen 6. PacTtBopsl HccnenoBath MCTHHHBIE
pacTBOPHI C 33JTaHHBIMU
XapaKTepUCTHUKAMU
6.1 | OKOIl |Ilonsarue o pactBopax | PaznuuaTh HCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pPacTBOpOB.
2. IIpakTMKO-OpUEHTUPOBAHHbBIE
pacueTHbI€ 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
IIPOU3BOJICTBEHHON
JIESITEIbHOCTH YeJIOBEKa
6.2 | OKO0l | HccnenoBanue HccnenoBats Gpusuko- Jlaboparopnas pabota
OK 04 | cBONCTB pacTBOPOB XUMHUYECKHE CBOMCTBA "[IpuroroBnenue pacTBopoB"
WCTUHHBIX PaCTBOPOB

1 IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHUe TPUKJIATHOI0 MOAYJIs1)

7 Pa3zgen 7. OneHnBaTh MOCJIEACTBHS 3amuTa Keiica (¢ yueTom
Xumus B ObITY H OBITOBOI U Oyayuiei
NPOHU3BOJACTBEHHOMI NPOU3BOJACTBEHHOMI npogecCHOHAIBLHOU
AeATeJIbHOCTH AesITeJIbHOCTH YeJI0BeKa ¢ AesATeJIbHOCTH)

Je10BeKa MO3ULUH IKOJ0THYeCKOM
0e30macHOCTH
7.1 | OKOl | Xumus B ObITY U OrneHuBaTh MOCTIEACTBUS Keiic (¢ yaerom Oymymieit
OK 02 | mpou3BOACTBEHHOMN OBITOBOM 1 npodeccuoHaTbLHON
OK 04 | negrenbHOCTH MPOU3BOACTBEHHOMN JIeATETLHOCTH)
OK 07 | yenoseka JIEATEIIbHOCTH YEJIOBEKA C Bo3MOXHBIE TEMBI KENCOB:




HO3UIINN YKOJOTHUECKON
0€e30I1acCHOCTH

1. [Torennienue kimumara u
BBICBOOOYXKIEHHE Ta30BbIX
TH/IPATOB CO JTHA OKEaHa.

2. bynymue marepuansl
JUIsl aBHa-, MallIMHO-
IpruOOPOCTPOECHHUSL.

3. HoBele MaTepuainsl ais
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
pPacCTUTENLHBIX MPETapaToB
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