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Pabouas mnporpamMma cocraBieHa ¢ ydeToM TpeOoBaHuil ~ DenepanbHOro
rOCYy/IapCTBEHHOIO  00pa30BaTENbHOTO CTaHAApTa CPEAHEr0 MPO(ECCHOHATBHOTO
oOpazoBanus 1o crneuuansHocTH 09.02.11 Pa3paboTtka u ynpaBieHUE NpOrpaMMHBIM
oOecrieueHueM, yTBepKIAECHHOro npukazoM Munmpocsemenus Poccun ot 24 ¢espans
2025 roma Ne 138; denepalibHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIBLHOIO CTaHAapTa
cpenHero oOmero 00pa3oBaHMs, YTBEPKIEHHOTO TNpUKa3oM MUHHUCTEpCTBa
obOpazoBanus u Hayku P® ot 17.05.2012 r. Ne 413 (c usmenenusimu Ha 12.08.2022 1.);
B COOTBETCTBUM ¢ PexomeHaanusIMu 1o MOJIyYeHHUIO CPEHEro o0Iiero oopa3oBaHus B
npejenax OCBOEHMsS 00pa3oBaTEIbHOM MpOrpaMMbl CpPEAHEro MPO(EecCHOHATBLHOTO
oOpazoBanusa ot 01.03.2023 1. Neo 05-592, npumepnoii paboueil mnporpaMmon
oOmieoOpazoBaTeIbHON  AUCHUIUIMHBL  «XUMHUS» Uil [pO(ecCHOHANbHBIX
oOpaszoBaTebHbIX oOpranuzaiui, yrtBepxkaeHHod 30.11.2022 r. npotokon Nel4,
yueOHOM T1utaHoM, [lonoxeHueM o pa3paboTke paboyMxX MporpamMm ydeOHBIX
JTUCIUIUINH.

Opranmsanus-paspadorunk: ['BIIOY PO «KameHckuil mnegaroruyeckuil
KOJLTEIK

Pa3paboTunkmu:

[TomsikoBa M.1O. - npernogaBartesns BbICIeH KBaTU()UKAITMOHHOW KaTETOPHH.

IIporpamma paccmorpena Ha 3acemganuu IILK oOmeoOpa3zoBaTenbHBIX JTUCITUTLUIMH
ITpoTtokosm Ne3 ot 28 okTsa6ps 2025 r.

IIpencenarens ITIIK obmeoOpazoBaTeIbHBIX TUCIUILIAH /W N.I1O. IlonsikoBa

Pabouas nporpamma ono0pena Metoauueckum CoBeTOM KOJIEIKA

[Tpotokon Ne 2 ot __ 12 Hosa0ps 2025 T.

Ipencenarens Mertomuueckoro Copeta Komnemka ¢/~ I.B.3BesayHosa
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM JUCHUILIAHBI
OV .12 XUMUA
1.1. MecTOo IMCHUIINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOH MPOrpaMMBbl:

O6rmeobpasoBaTebHas  JUCHUIUIMHA — «XUMHS»  SBISETCA  00S3aTENBbHOW  YacThio
00111600pa30BaTEILHOIO  IIMKIA00pa30BaTEIbHON  MPOrpaMMBbl  CPEOHEr0  NPOQECCHOHATBHOIO
00pa30oBaHus — MPOrpaMMbl MOJTOTOBKH CIEI[HAIMCTOB CPEAHEero 3BeHa mo crernuansHoctu 09.02.11
PaspaboTka u yrpaBiieHHEe IIPOrPaMMHBIM 00ecIieueHrneM

1.2. lenb ¥ mIaHnpyeMblie pe3yabTaThl 0CBOCHHS THCIATLINHBI:
1.2.1. Ileqb ocBOeHMS AUCIIATIINHBI

dopMHUpPOBaHKME Y CTYACHTOB IMPEACTABICHUS O XUMHUYECKOM COCTaBISIONICH €CTECTBEHHOHAYYHOH
KapTuHbl MHpa KaK OCHOBBI IIPpHUHATUSA peIIIeHI/II\/'I B JKM3HCHHBIX W IIPOU3BOJACTBCHHLIX CUTYyalHAX,
OTBETCTBEHHOI'O TIOBEJICHUSI B IIPUPOIHON CPE/IE.

Conepxanue MIPOTPaMMBI o011eo0pa3oBaTeIbHON JACITUTUTIHBI «XuMuUD)
HaIpaBJICHO Ha JJOCTHKEHUE CIETYIONINX IIeNei:

1) chopMHUpOBaTh TOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKUX TPOILIECCOB M SIBICHUHN B
OKpY’Kalollel cpejie, 1IeIOCTHON Hay4YHOH KapTUHBI MUPA, B3aMMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pPa3BUTh YMEHHS COCTaBJISATH (OPMYJIBI HEOPTaHWMYECKHX M OPTaHWYECKHX BEIECTB, YPaBHEHHS
XUMHYECKUX PEaKIHi, O0BSICHITH UX CMBICI, HHTEPIIPETHPOBATH PE3YNBTAThl XUMHUECKIX IKCIIEPUMEHTOB,

3) cohopMupOBaTP  HABHIKH  TIPOBENEHMS  MPOCTEHINMX  XMMHYECKHX  OKCIEPUMEHTAILHBIX
WCCIENOBAHMA C COONIOACHWEM TIpaBWJI OC30MacHOr0 OOpameHus C BeIeCTBAaMH W JIA0OpaTOPHBIM
000pyIOBaHUEM;

4) pa3BuTh yMEHHS HCHOJNB30BATh HMH(OPMALMIO XMMHYECKOrO XapakTepa M3 Ppa3THdHbIX
HCTOYHHKOB;

5) chopmupoBaTh yMeHHS HPOrHO3MPOBATH MHOCHEACTBUS CBOEH EATENHHOCTH U XHMMYECKHX
MIPUPOTHBIX, OBITOBBIX M MTPOMU3BOICTBEHHBIX ITPOIIECCOB;

6)chopMupoBaTh TOHMMaHUE 3HAYMMOCTH [IOCTH)KCHHHA XWUMHYECKOW HAayKH W TEXHOJOTHH s
pPa3BUTHS CONMMAIILHOMN M MPOU3BOICTBEHHOM cdhep.

1.2.2. IlnanupyemMble pe3yJbTAThl OCBOCHHS AU CUMILINHbI
Oco0oe 3HaueHHe AuCIUIUIHHA uMeeT pu GopmupoBanuu u passutan OK 01, OK 02, OK
04,0K07u IIK 1.3
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OKO1.Beibupats | B uactu TpyaoBOro BOCIUTaHHA: TOTOBHOCTb K | - BJIAJICTh CUCTEMOM
CcrocoObIpeleH | TPy, OCO3HAHME HEHHOCTH MacCTEpCTBa, | xyMuuecKUX 3HAHUM, KOTOpas
A Tpynomobue; . BKJIIOYAET: OCHOBOIIOJIATAIOLIHE
3anau - TOTOBHOCTBHKaKTHBHOWJICATEIIBHOCTUTEXHOJIOTH .
. . MOHSTHUS (XMMHYCCKHI
npodeccroHaib | YECKOWHCONMAIBHOWHANIPABICHHOCTH,CIIOCOOHOCTD
o DIIEMEHT, aTOM, OJIJIEKTPOHHAS
HOU HHUIMHPOBATE, NITAHKPOBATHUCAMOCTOSATEIILHOBBIIT
obGosouka aroma, S-, p-, O-
ACATCIBHOCTH OJIHATHTAKYIOCSTEILHOCTD; 5
AIIEKTPOHHBIC opouTau
TPUMCHUTCIILHO - UHTEpEC K Ppa3JInYHBIM cepam P P
. aTOMOB, WOH, MOJIEKYJIa,
podecCHOHAIBHOM IeATEIHHOCTH,
BaJICHTHOCTD,
Ognanenne YHUBEPCATbHBIMHU y4eOHBIMU

OIIPENEATH
MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS;

MI03HABATEIbHBIMU JAEHCTBUSMU:

a)0a30BbI€ JIOTUYECKUE EUCTBUSA:

- CaMOCTOSITENIbHO(QOPMYIUPOBATHUAKTyaIIU3H
pOBaTbIIPOOIEMY,PACCMAaTPUBATLEEBCECTOPOHHE;

- YCTaHaBJIMBAThCYILECTBEHHBIMIPU3HAKUINOCHOB
aHUSAIICpaBHEHU S, KTacCU(DUKAIMMMOO0OIIeHNUS;
e

JACATCIIbHOCTH, 3a1aBaTb

- BBISABIIATH 3aKOHOMEPHOCTH WM IPOTHBOPCYHUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTBKOPPEKTUBBIBICSITEIHLHOCTD,01[CHUBATHCO
OTBETCTBHEPE3YTHTATOBIIEIISIM,OIICHUBATHPUCKUIIOC
TIeICTBUIICATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHUE MPH PEIICHUH
YKU3HEHHBIX TTPOOIeM

0)0a30BBIC HCCIIEIOBATCIBLCKHUE ACHCTBHS:

- BJIaJIETh HABbIKAMH Y4E€OHO-UCCIIEIOBATEIILCKON U
MPOEKTHOW JEATEIIBHOCTH, HaBBIKAMH Pa3pelICHUs
npooseM;
BBISBJIATh  [TPUYMHHO-CJIC/ICTBCHHBIC
aKTyalM3WpOBaTh 3aJady, BBIJIBUTaTh THIIOTE3Y
peleHus, HAXOJIUTh apTyMEHTBI VTS
JI0Ka3aTeIbCTBACBOMXYTBEPIKACHU,3a/1aBaThIIapamM
CTPBIMKPUTCPUUPEIICHUS;

CBA3HU u

- AHAJIM3UPOBATBIIOTYYCHHBICBXOACPCHICHUA3a a1
HUPpE3YIbTATBL, KPUTHUICCKUOLCHUBATbUXTOCTOBEPHO
CTb,IIPOTHO3UPOBATbU3MCHCHNCBHOBBIXYCIIOBUIX

- YMCTb INEPCHOCUTH 3HAHUA B IO3HABATCIIBHYIO U
MPaKTUICCKYHO obOactu KHU3HCACATCIbHOCTH,

- yMeTb UWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00nacTel;
- BBIIBUTATh HOBBIE HJIeH, npeiaraTh

OpPUTHHAJIBHBIC IOAXOAbI U PCHICHUS
- CIIOCOOHOCTh UX MCIOJIb30BaHUS B

MO3HABATEILHON U COLIMAJIbHOM IMPAKTHUKE

AIIEKTPOOTPHUILIATEIBHOCTD,
CTENEHb OKHCIICHUS,

XUMHYECKass  CBs3b,  MOIJIb,
MOJISIpHAs
YIJIEPOJIHBIN  CKEJNET,
(byHKIMOHAIbHAs rpymnna,
pamuKai, W30MepHs, H30MEpHI,
psn,
YIJIEBOJIOPOIbI,
KHUCJIOPOJI- M a30TcoJeprKallne
COEIMHEHNH,
aKTHBHBIE BeleCTBa (YIrJI€BO/IBI,
KUPBL,  OCNKu),  MOHOMEp,
HOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE
COEMHEHUs, KpHUCTaJUINYecKas
peleTka, THUIIbI
peaxkuui (oxkuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE,
SHI0TEPMHUYECKUE,
oOmMmeHa),
JIEKTPOJIMTHI,
UIEKTPOIUTHYECKAS

IACCOLIHNAIINS,

Macca, MOJISIPHBIN

o0BeM,

TOMOJIOTHYECKUN
TOMOJIOTH,

OHMOJIOTNYECKU

XUMHNYCCKHX

DK30-U
peakiuu
HOHHOTO pacTBop,

HCOJICKTPOJIUTEI,

OKHUCJIUTENb,
CKOpPOCTh
peaKkIuu,

paBHOBECHE),

TEOpUU H 3aKOHBI (Teopus

XHMHUYECKOTO CTPOEHUS

opraHnyeckux Bemects A.M.

byrneposa, TEOpHs

ANEKTPOIUTUYECKON

JUCCOIMAINY, TEePUOIUIECKUI

3akoH /.M. MeHnneneeBa, 3aKOH

COXpaHEHUs MAaccChl),

3aKOHOMEPHOCTH,

BOCCTaHOBHUTED,
XUMHUYECKOH
XUMHYECKOE




HaunumenoBanue
HMKOAKOMIIETEH
110701

IInanupyemMble pe3yJibTaThl

Oo0mue

I[ncunmmnapnble

CUMBOJIMYECKUHN SI3BIK XHUMUH,
(daKTOJIOTHUECKHUE CBEIACHHS O
CBOMCTBAX, COCTABE, IIOJIyYCHUH
u 0€30MacHOM HCIOJIb30BaHUH
BOKHEHIIINX HEOPTaHWYECKHUX U
OpPraHWYECKUX BEUIECTB B OBITY
U TPAKTUYECKOW JEATEIHbHOCTH
YEJIOBEKa;

-yMETh BBISIBJISTH
XapaKkTepHbIe TPHU3HAKA U
B3aMIMOCBSI3b M3Y4EHHBIX
MTOHATHUH, [IPUMEHSTh
COOTBETCTBYIOIIAE  TOHATHS
IPH  ONMCAaHUHM CTPOCHHUS U
CBOICTB

HEOPTaHWMYECKUX u
OpraHWYECKHX BEIIECTB M WX
MIPEeBpAICHUH; BBISIBJISTH
B3aMIMOCBSI3b XUMHYECKUAX
3HAHUM C  TOHATHSIMH  H

MPEJICTaBICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX
PEIMETOB;

YMETb HCIOJIb30BaTh

HAaNMCHOBAHUS  XHMHYCCKHUX
COCAMHEHUN MEXKTyHapOJHOTO
COI03a  TCOPETHUYECKOH |
MPUKIIATHO M XUMHH u
TPUBHAIIbHBIE Ha3BaHMS
BOKHEHININX BEIIECTB (3THUJICH,
aleTUJICH, TIUIEpHH, (eHo,
dbopmabierus, yKCYyCHast
KUCJIOTa, TIUIMH, YyrapHbIi
ra3, yriaeKuclblil ra3, aMMHUak,
ramieHasi M3BECTb, HeraliecHas
U3BECTh, IIMThEBAas coda U
JPYTUX), COCTABISITh (POPMYIIBI
HEOPraHU4eCKHX u
OpPraHUYEeCKUX BEIIECTB,
ypaBHEHUs XUMHYECKUX
peaxiuii, OOBSACHATH HX
CMBICII; MOJITBEPKIATh
XapaKTepHbIe XUMHYECKHUE
CBOICTBA BCIIISCTB
COOTBETCTBYIOIIMMU

HKCIIEPUMEHTAMH M 3alUCSIMHU
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YpaBHEHUH XUMUYECKAX
peaKuuii;
yMEThb YCTaHABJIMBATh

MPUHAJICKHOCTh  M3YyYEHHBIX
HEOPraHUYeCKUX u
OpPraHMYecKUX  BEHIECTB K
ONpeNeNICHHbIM  KJlaccaM |
rpyniam COCIMHECHUH,
XapaKTEepPU30BaTh X COCTaB U
Ba)KHEHIITHIE CBOMCTBA;
OTIPENIETSATh BUJIBI XUMHYECKUX
cBsi3el (KOBaJICHTHAsi, MOHHAS,
MeTaJlJIn4yecKasi, BOJOPOJHAs),

THUIIBI KPUCTATINIMICCKHUX
pEeIIeTOK BEIIIECTB;
KJIaCCU(PUIIMPOBATH
XUMHYCCKUEC PCAKIINH,
chopMUpOBaThH
IpeICTaBICHHUS: 0

XMMHYECKOM  COCTaBJISIONICH
€CTECTBCHHOHAYYHOU KapTHUHBI
MHpa, PpOJIM  XUMHH B
MO3HAHWM SIBIICHUW TPUPOJIBI,
B (OPMHPOBAHUU MBIIIICHHS
U KYIbTYphl JIMYHOCTH, €€
(GYHKITMOHATBHOM

rPaMOTHOCTH,  HEOOXOIUMOM
JUISL PEIICHHs] TPAKTUYECKUX

3a1a4d u 9KOJIOTHYCCKH
00OCHOBAHHOT'O OTHOIIEHHS K
CBOCMY 300POBbIO n

IPUPOJIHOI cpefie;
YMETh MPOBOJUTH PACUETHI 110
XUMHYECKUM  (dopMmylnaM U

YpaBHCHHUAM XUMHNYCCKHX
peaKI_II/Iﬁ C HCIIOJIBb30BaHUECM
(1)I/I3I/I‘leCKI/IX BCJINYHH,

XapaKTEepPU3YIOIINX BeIeCTBa
C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbIE
YCIIOBUSI) Ta30B, KOJHMYECTBA

BCIICCTBA, HCIIOJIB30BaTh
CHUCTCMHBIC XUMHWYCCKHEC
3HaHUA JJIA TIPUHATHA

pCH_ICHI/Iﬁ B KOHKPCTHBIX
KHN3HCHHBIX CUTyalusx,
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CBSI3aHHBIX C BELICCTBAMH U
UX IIPUMCHEHHEM.
B o0nacTu IGHHOCTH HAYYHOTO TIO3HAHMS:
YMETh IJIAHUPOBATH U BBIMOJIHATH
OKO02. - c()OPMHPOBAHHOCTH MUPOBO33PEHHS, N SKCTIEpHMEHT
Wcnons3oBath COOTBETCTBYIOLIETOCOBPEMEHHOMYYPOBHIOA3BUTH | (npepparmenus OPTAHHYECKHX
COBPEMCHHEIC SAHAyKUMOOIECTBEHHONIIPAKTUKN,0CHOBAHHOTOHAMl | permecTn pu HArPEBAHNH,

CpencTBa TMOUCKA,
BBIIOJTHCHHS 33/1a4
npoheCCroHaIbHO
W IeITEeNbHOCTH

HaJIOreKyJIbTYp,CII0COOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;
- COBEPILICHCTBOBAHME SI3bIKOBOM M YMTATEIBCKOU
KYJIBTYpPbI KaKk CPE/ICTBA B3aUMOICHCTBUS MEX LY
JIIOJIbMU U TI03HAHUS MUDA;
- OCO3HaHHWE LIEHHOCTH Hay4YHOH JESITeIbHOCTH,
TOTOBHOCTb
OCYILIECTBISATHIIPOECKTHYIOMHICCIIEIOBATENbCKYIOEs
TEJIbHOCTHUH/INBU YT HOUBT PYIIIIE;
OBnazneHue yHUBEpCAIbHBIMU Y4€OHBIMU
MM03HABATEIbHBIMU JAEUCTBUSIMU:
B)pabota ¢ nHpopmaImei:
- BIIQIETh HaBbIKaMU MOJy4eHHs] HHPOPMAIIH U3
HCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh MIOUCK, AHAIN3, CUCTEMATH3ALIUIO U
UHTEpIpETaio HHPOPMALUK PA3IUYHBIX BUJIOB U
dhopm mpencTaBIeHNUs;
CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (popmarax
Cy4eTOMHa3HaYeHUANH(POpMaLMUNLEIeBOHAy TUTOPU
1, BBIOMPAsONTUMAIIEHYIO(OPMYIIPEICTABICHUSIUBU3Y
aJln3aluy;
- OLIEHMBATh JOCTOBEPHOCTb,
JIETUTUMHOCTBUH(OPMAIUU,EECOOTBETCTBUEIIPABOB
BIMUMOPAIbHO-3THYECKUMHOPMAM;
- HCHOJIb30BaThCPEICTBAMH(DOPMALIMOHHBIXUKOMM
YHUKalMOHHBIXTEXHOJIOT MM BPEIIEHUMKOT HUTHBHBI
X, KOMMYHHKAaTHBHBIX u
OpraHU3alMOHHBIX 3a/1a4 ¢ COOI0AeHNE
- TpeOOBaHUIN 3PrOHOMHUKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M ITUUECKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€301MacHOCTH;
- BJIaJIEThHaBBIKAMUPACIIO3HABAHUAN3AIUTHIMH (O
pManuu, MHPOPMALMOHHOMOE301MacCHOCTH
JIMYHOCTH;

IMOJTYUYCHHUEC OTUJICHA M M3YYCHUC

ero CBOIICTB, KadyeCTBCHHBIC
peaKHI/II/I Ha aJapaCrujbl, KanMaJ'I,
YKCYCHYIO KHUCJIOTY; ICHATypaIus
6CJ'IKOB HpI/I HarpeBaHI/II/I, IIBCTHBIC
OCJIKOB;

pCakunun MIpOBOANTH

peaKIuu HOHHOTO oOMeHa,

cpeny
KA4ECTBEHHbIE

OTIPEJIENIATh
pacTBOpOB,
peakiuu Ha cyabdar-, KapOoHaT- U

BOJHBIX

XJIOpUA-aHUOHBI, Ha KaTHuOH

aAMMOHMUA, pemaThb
OKCIICPUMEHTAJIBHBIC 3aaa4drd 110
TeMam "Mertamter" u
"Hemeramipl") B COOTBETCTBHH C
MpaBHIIAMHU
Oe3omacHOCTH TpH OOpaIIeHUN C
BEIIECTBAMH H  J1aDOpPaTOPHBIM
000pyOBaHWEM;  TPENCTaBIATH
pe3yIBTATHI XUMHUYECKOTO
JKCIIEpUMEHTa B QopMe 3aIlucu
ypaBHEHUI COOTBETCTBYIOIINX
peaxInii u (hopmynmpoBaTh
BEBIBOJTBI OCHOBE
PE3yIbTATOB;

YMETb

TCXHHUKHU

Ha ITHX
aHaJIM3UPOBATH
XUMHYECKYTO nH(pOpMaIHIo,
HOTy4aeMyIo u3 Ppa3HbIX
HCTOYHUKOB (CPE/ICTB MacCOBOI
uHdopmarn, cerb MHTepHET N
JpyrHe);

BJIJICTh OCHOBHBIMH METO/AMH
HAYYHOTO ITO3HAHHs BEIIECTB U
XHUMHUYECKUX
(mabmroieHue,
IKCIIEPUMEHT, MOJISITHPOBAHHE);

YMETh IPOBOJUTDH PACUETHI IO
XUMHYECKUM QopMysiaMm u
YpaBHEHUSIM XUMHUYECKUX PeaKLni
C MCIIOJIb30BAHUEM (PU3NIECKIX
BEJIMYMH, XapaKTePU3YIOLINX
BEIIECTBA C KOJTMYECTBEHHON
CTOPOHBI: Macchl, 00beMa

SIBJICHUU
U3MepeHue,
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(HOpMaJNbHBIE YCIIOBHS) TA30B,
KOJIMYECTBA BEIIECTRA,
UCIIONIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS YIS TIPUHSTHS
PELIEHNI B KOHKPETHBIX
JKU3HCHHLIX CUTYyalluAX,
CBs3aHHBIX C BEHIECCTBAMU U UX
IIPUMEHEHNEM.
OK4. -TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH M | “yMETh IUIAHUPOBATH U BBINOJIHATh
AddekTuBHO CaMOOIIPEICTICHHUIO; XUMUYECKUI SKCIIEPUMEHT
B3aHMOJICHCTBOBA | _opjanenme HAaBBIKAMH yueOHO- (mpeBparmeHus OpraHUYeCcKHX
Tb M paboTath B | yocnenopaTenbeKkoi, MPOSKTHOMN H COMMATBHOT BCIICCTB  IpM  HArPCBAHNM,
KOJIJICKTHBE u MOJIyYEHUE DTHUJICHA W H3y4YeHHE
NEeSITENHHOCTH; v . 3
KOMaHj1e €ero  CBOWCTB,  KAayeCTBEHHBIE
OBnaneHue yHUBEPCAIbHBIM U KOMMYHUKATUBHBIMU
o . p€akuuu Ha ajJlbACTH/IbI, Kpaxmall,
ACHCTBUAMH: YKCYCHYIO KHCIIOTY; JICHATypaIlus
0)coBMECTHas A€ATEIbHOCTD: GeKOB TIPH HATDEBAHWH, TBETHBIE
-TIOHUMAaTh | MCTOJB30BaTh MPEUMYIIIECTBA DEaKUuH  OENKOB;  IPOBOIUTH
KOMAaH/IHOM ¥ MHIUBHIYyaJIbHON PabOTHI, peaxiuu HOHHOTO oOMeHa,
-IIPUHUMATH 11T COBMECTHOU JEATETHLHOCTH, ONpPEIENSTH cpemry  BOJHBIX
OPraHU30BBIBATh M KOOPJUHUPOBATH IEUCTBUS 110 €€ | PacTBOPOB, Ka4yeCTBEHHBIE
JIOCTH>KEHHIO: COCTABIATH IIJIaH JIEHCTBHM, peaxuuu Ha cyibdar-, kapboHaT- 1
pacnpeensaTh pojiu C yueTOM MHEHUHM yYaCTHUKOB XJIOpU/I-aHUOHBL,  Ha  KaTHOH
00CYKIaTh PE3yIbTATEl COBMECTHOM pabOTHI; - aMMOHH, pemars
9KCIIEPHUMEHTANBHBIC 33/1a4d 110
KOOPJMHHUPOBATh U BHIMOJIHATH pad0OTy B YCIOBUAX p " A
TeMaM Merannsl u
pEeaIbHOTO ,BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO " "
. Hemeramier") B COOTBETCTBHHU C
B3aHUMOZICUCTBHA, IpaBUIaAMH TEXHUKH
- OCYUIIECTBJIATH MO3UTUBHOE CTPATErHUYECKOE 6e30MaCHOCTH TP OGPAIIEHHH ¢
MOBEICHNE B Pa3IMUHBIX CUTYAIUSIX, IPOSBIIATH BEIECTBAMH M J1aGOpaTOPHBIM
TBOPUYECTBO U BOOOpakeHUe, ObITh HHUIIMATUBHBIM 000py/I0BAHHEM;  TIPEJCTABIATH
OBnazneHue yHUBEPCATbHBIMU PETYISATUBHBIMU pe3yIbTaThl XAMHYECKOTO
JICUCTBUSIMHU: JKCIIepUMeHTa B (opMe 3aIlucH
I)IIPUHATHE ce0s1 U APYTUX JTFOCH: YpaBHCHUHU COOTBCTCTBYIOIINX
- OPUHMAMATbh MOTHBBI H apI'yMEHTHI APYTUX JHofel | PeaKumii . dopmynuposath
IpH aHAJIN3 PE3YIbTATOB JIEATEIbHOCTH; BBIBOIBI ~ Ha  OCHOBE  STHX
. pe3yIbTaTOB.
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX JIOJCH Ha
OLINOKHU
- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MO3UIUU
JPYroro 4eioBeKka
OK 07.
ConeiicTBOBaTH B 06.,1aCTH 3KO0JIOrH4€CKOr0 BOCIIUTAHHS: - cdpopmmposath
COXPaHCHUIO - copmMHpOBaHHOE HKOJIOTUYECKOM KyJIbTYpHI, .
oKpyKaroeii MPE/ICTABIICHUS: O XUMHYECKOM
HOHUMaHHe BITHSTHUS COLMAIIBHO-OKOHOMHYIECKUX N
cpensl, o o COCTAaBJIAOIICHU
[POIIECCOB HA COCTOSHHE TPUPOAHOW W  COILHABHOM .
pecypcochepexen p €CTECTBCHHOHAYYHOM  KapTUHBI
Cpesibt OCO3HaHHe J100aJIbHOTO Xapakrepa
IO, IPUMEHSIT PCAEL, . PAKTEPA | \iyipa, ponn xuMuu B mO3HAHMM
HKOJIOTHYECKUX MTPOOIIEM; N
3HaHUA 00 p ’ . . SIBJICHUH IPUPOBI, B
- [UIAHUPOBaHWE W  OCYIIECTBICHUE JCHCTBUII B
MSMCHCHHIN POBE ym A _ | bopMupoBaHMM  MBILUICHUS U
KJIMMara OKpY)Kalolllel  cpele Ha  OCHOBE 3HAHHS  LeNel
’ Py Kalot pei 1 KYJIBTYpPbI JIUYHOCTH, ee
[PHHIIAITBI i . .
6p YCTORSHMEOro pasEHINA HENOBSIeCTEa; DYHKIEOHATEHON  IPAMOTHOCTH,
CPpEKIIBOTO AKTUBHOE HENpUATHE ACHCTBHH, NPUHOCSIIUX Bpel .
MPOU3BOJICTBA HEOOXOMUMOW Ui pEIICHUsI
9 X .
I — OKPYKaroleu Cpeae, 5 MIPaKTUYECKUX 3a1a4 Hu
neificTBOBATh B T yMerue TpOrHO3MpOBATE HEOIATONPHATHLIC | 5 onormuecku 00OCHOBaHHOTO
IKOJIOTUYECKUE HOCJIEACTBUS HPEANPHUHIMAEMBIX




HaunumenoBanue

IInanupyemMble pe3yJibTaThl

HKOJAKOMIIETEeH Oomme JAucuunjanHapHbIe
MU
Ype3BbIYaiHbBIX JeMCTBUH, TPEAOTBPALATh UX; OTHOILIEHUS K CBOEMY 37I0POBBIO U
CUTYalMIX - paclIMpeHHE ONbITa JEATEIBHOCTU 3KOJIOTMYECKOU | IPUPOAHOM Cpee;
HaIpaBJIEHHOCTH; yMeTb  coOmojaTh  MpaBuiia
OBJIaJICHHE HaBBIKAMU  y4eOHO-HCCIIEOBATEIBCKOM, 9KOJIOTHYECKH 11eJIeCO00pa3zHOro
MIPOEKTHON U COLMAIBHOMN AEATEINbHOCTH; MOBEAICHUS. B OBITY U TPYIOBOH
JIesITeTbHOCTH B HeNsx
COXpaHEHHUSI CBOETrO 3/I0POBbS U
OKpYXKaroleun IIPUPOIHOMN
Cpenpl; Y4YUTHIBATH ONAcCHOCTH
BO3JIEHCTBUS Ha JKUBBIE
OpPTaHHU3MBI orpeieIeHHBIX
BEIIECTB,  IOHMMAas  CMBICT
ToKasarens peAenbHON
JIONYCTUMOUN KOHIIEHTPAIu1
IIK 1.3. COONIOZICHUSI ~ TPaBWJI  TEXHWKH  OE30MacHOCTH W | JIMAarHOCTHKA W aHajiu3 o0beMa
Ocy1iecTBisaTh CaHUTAPHO-ITHIEMHOIOTUIECKUX TpeOOBaHMHA MpH | KyJIbTYPHO-TUTHEHUIECKIX
IIEearoruaeckoe IIPOBEICHUH y4eOHBIX 3aHATHH HaBBIKOB JIETEH
HabJoAeHNE 32 B COOTBETCTBHH C BO3PACTOM;
COCTOSIHHEM MOJEIINPOBAHNE MIPOBENCHUS
3I0pOBbs I€TEN ¢dparmenToB PEKUMHBIX
paHHETO U MOMEHTOB, (bparmeHTOB
JOLIKOJIEHOTO MEpONPUATUI JBUTATEIEHOTO
BO3pacrTa, pexnuMa, HaIlPaBJICHHBIX Ha
CBOECBPEMEHHO YKpEIUIEHHE 370pOBbsl peOeHKa U
HHPOPMHUPOBATH ero (U3MYECKoe pa3BUTHE B
MEIUIMHCKOT O paHHEM U JOIIKOIBHOM BO3pAcCTE;

paborHHKa 00
M3MEHEHUSX B UX
CaMOYyBCTBHUH.

OpraHm3anyisi ©W  TPOBEJEHHE
POKUMHBIX ~ MOMEHTOB B |
MOJIOBUHY OHS (YTPEHHHH TpuHeM,
YMBIBaHHE, OpTaHHW3AIHs 3aBTpaKa
u o0ema, Of€BaHWE ¥ BBIXOA Ha
MIPOTYIIKY, OPTaHU3allKs CHA);

OpraHu3aLys u IIpOBECHUE
POKUMHBIX ~MOMEHTOB Bo I
MOJIOBUHY THS (mompewm,
OpraHu3aIysI MOJIIHUKA,
OpraHu3aIysl cBOOOIHOMN
COBMECTHOH c 3JIEMEHTaMH
CaMOCTOSITENbHOH ~ JIeATeNbHOCTH

BOCIIUTATECIIA C ):[eTBMI/I);




2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCHUILJINHBI

Bua yyeOHoi padoThI

O0neM yacoB

O01mmit 00b6M HATPY3KH, B aKa/ieM. 4 34
OcHoOBHOE coepKkaHue 34
B TOM YHCJIE:
TEOpEeTHYECKOe 00yUeHUe 21
MPAKTUYECKUE 3aHATHS 13
IIpogeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 2

(comep:kaHue MPUKJIATHOTO MOILYJIA)

B TOM YHCJIC:

TCOPCTHUCCKOC O6y‘I€HI/I€

IMPAKTUYICCKUC 3aHATHA

IIpome:xxkyTounas arrectanus B gopme 1/3

B T.9. KOHCYJIbTallUN




HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuaia (0CHOBHOe U NMPogecCHOHATBHO-0PHEHTHPOBAHHOE), J1a00paTOPHbIE H 06 ®opMupyeMbIe
. bEM YacoB
Pa3aesioB U TeEM NpaKkTHYecKUe 3aHATHUS], TIPUKJIATHOH MOTYJIb KOMIIeTeH M
1 2 4
OcHOBHOE co/iep:KaHHe
Pa3nen 1. OcHOBBI cTpOEHNS BellleCTBA 4
Tema 1.1. OCHOBHOE cojiepsKaHne 2 OK 01
TpoeHne aTOMOB
CTpoenne aromo Teopernueckoe o0y4yeHnue 1 Ik 1.3
XHMHYEeCKHX
JIEMEHTOB H 3HaueHHE XUMHUH B
npupoaa CoBpemMeHHast Mojellb CTpoeHUsi atomMa. CHUMBOJMYECKHH SI3bIK XMMHH. XHUMHYECKUN DJIEMEHT. DJICKTPOHHAs
XUMUYECKOM CBI3N  [xophuryparust atoma. Kiaccudukaiuss XMMUYECKUX dJIEMEHTOB (S-, p-, d-deMenHTsI). BajleHTHbIE 3JIEKTPOHBI. 1
BaneHTHOCTh. DJeKTpOHHAS MPUPOJA XUMHUECKOH CBSI3U. DJNEKTPOOTPHUIIATENLHOCTh. BH/IBI XMMHYECKOW CBS3H
(ronomanmizaa wermaa srawanmnmaczac nazsnommac) m emacnArr as afnasonaria
[MpakTHYecKne 3aHATHS
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHN
3HaueHHe XMMMH 115 Oyayueil npodgeccun
PemeHne 3amaHuil Ha MCIONB30BAaHUE XMMHYECKOHM CHUMBOJIMKHA M HA3BAHMH COCOUHEHHUN II0 HOMEHKIIATYpE
MEKIYHApOJHOIO COI03a TEOPETHYECKOH M IPUKIAJHOM XMMHUM M TPUBUAJIBHBIX Ha3BaHUU IS COCTaBJIEHUS
XUMHYECKUX (OPMYNT JBYXaTOMHBIX COCAMHEHWH (OKCHIOB, CyNb(PHIOB, THAPHIOB H T.IL.) U APYTHX 1
HEOPraHMYECKUX COCIMHEHUH OTAEIbHbIX KIaCCOB.
[IpakTudeckue 3amaHus HAa YCTAHOBJICHHE CBA3M MEXKIY CTPOCHHEM AaTrOMOB XHMMHUYECKHX 3JIEMEHTOB H
[IEpUOJUUECKUM M3MEHEHHUEM CBOIMCTB XMMHMUYECKUX 3JIEMEHTOB U UX COCAUHEHUH B COOTBETCTBHUHU C MOJIOKEHUEM
Tema 1.2. OcHOBHOE coiep:kaHHe 2 OK 01
[lepuoguyecknii OK 02
3akoH M TaGaunma  [IIPAKTHYECKHe 3aHATHS
JI.. MenaeneeBa
[lepuonnueckas cucrema xumuueckux snemenToB .M. Menneneesa. @usnueckuii cmpica [lepuoanueckoro
2

3aKOHa I[I/I MeHz[eneeBa. 3aKOHOM€pHOCTI/I HM3MCHEHHS CBOMCTB XMMHYECKUX 9JICMCHTOB, 06pa3yeMHX nMH
MIPOCTBIX U CIIOXKHBIX BCIICCTB B COOTBECTCTBHUU C IMOJIOKCHUCM XUMHUYCCKOI'O




hnemenTa B [lepuonnueckoil cucteme. MUpOBO33pEHUECKOE U HayuHOe 3HaueHue [lepuoanueckoro 3akona .M.
Menneneesa. [Ipornosst .. MenpaeneeBa. OTKpPBITHE HOBBIX XUMUYECKUX JIEMEHTOB. Perienne npakTuko-
OPUEHTHPOBAHHBIX TEOPETUUCCKUX 3aJ]aHUI Ha XapaKTEePU3AIMI0 XUMHUYECKUX 3JIEMEHTOB «MeTallinuecKue /
HEMETANIMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEIbHOCTh XUMHYECKUX DJIEMEHTOB B COOTBETCTBUH C UX
PIIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NIEPUOIUYECKON cucTeMe xuMuueckux anemeHToB .M. MenneneeBa»

Pa3znen 2. XumMnuyeckne peakunu

Tema 2.1. Tunsl
XHMHYECKHX
peaxuui

OcHOBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

Kiaccudukarus 1 TUIIBI XUMAYECKUX PEaKIuii C yaacTHEM HeopraHn4Yeckux BemecTB. CocTaBieHne ypaBHEHUH
peaknuii COeTMHEHUS, Pa3JIoKEeHHs, 3aMElIeHHs], 0OOMEHa, B T.4. peaKIUi TOPEHHS, OKUCIICHHSI- BOCCTAHOBIICHMSL.
'YpaBHEHUS OKHCIEHHUS-BOCCTaHOBIeHU. CTeneHp oKucieHus. OKUCIUTENs M BOCCTAHOBUTEIb.

CocTraBiieHre 1 ypaBHUBAHUE OKUCINTENHFHO-BOCCTAHOBUTENIBHBIX PEaKIMA METOIOM 3JIEKTPOHHOr o OanaHca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH B IIPUPOJIE, IIPOU3BOICTBEHHBIX IIPOLEccaxX U KU3HENEATEIbHOCTU
OpPTaHH3MOB

[MpakTHYecKne 3aHATHS
[IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPKAHNE

3HaueHHe XUMHUH AJs Oyayuieil npogeccun

KommaectBennple oTHOMIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHUH M PACYETHI 110 YPABHEHUSIM
XUMHYECKUX peakmuii. MoJb Kak eMuHUIa KOJIMYecTBa BemlecTBa. MomsipHas Macca. 3aKOHBI COXPAHEHHUS MacChI
1 SHEpTUHU. 3aKoH ABoraapo. MosipHbI 00beM ra3oB. OTHOCHTEIbHAS INIOTHOCTH Ta30B. Pacuersl mo
YpaBHEHUSM XMMUYECKUX PEAKIINi C UCIOIB30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIOBHSI) Ta30B, KOINYECTBA

OK 01
MK1.3

Tema 2.2.
JJ1eKTPOJIUTHYECKA
1 JUCCOLMAINS U
HOHHBII 00MeH

OcHOBHOe cofepKaHue

Teopernueckoe o0yuenue

TeOpI/ISI BHGKTpOHI/ITI/I‘IGCKOﬁ JUCCOIaI . Honbl. BJ'ICKTpOJ'II/ITBI, HEBJICKTPOJIUTHI. PeaKLII/II/I HOHHOT'0 OOMEHA.
CocTaBicHUE peaKHI/Iﬁ HOHHOI'0 00OMeHa IMyTEM COCTABJICHUA UX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHGHPIﬁ.
Kuci1oTHO-OCHOBHEIE peaKknuu. 3aI[aHI/I5{ Ha COCTaBJICHHUEC MOHHBIX peaKI.IHfI

OK 01
OK 04




JlaGopaTopHble 3aHATHSL

Jlaboparopnast paboTa "THIIBI XUMHUUECKUX peaKIHii".
HccnenoBanre THIIOB (TI0 COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yIOIINXCsl BEIIECTB) U IPU3HAKOB

1

xuMHU4Yeckux peakiuii. [IpoBenenue peakuuii HOHHOrO 0OMeHa, OIpeeieHre Cpebl BOJHBIX PACTBOPOB. 3alaHHS

Ha COCTaBJICHUE NOHHBIX PEAKIUI
KontponbHas padoTa (Crpoenne BemecTBa 1 XUMHUECKHE PEAKIIHUH 1
1
Pasnen 3. CTpoeHHe 1 CBOWCTBAa HEOPTaHUYECKHX BEIECTB
Tema 3.1. OCHOBHOE COJICPIKaHUE 10 OK 01 OK 02
Kinaccudukarus,

TeopeTnueckoe oOyueHme 1
HOMEHKJIaTypa U
CTpOCHHE
HeOpraHMYEeCKHIX [Ipeamer Heopranuveckod xumun. Kinaccuduranuss HeopraHHUECKUX BelecTB. [IpocThie U CIIOKHBIE BEIECTBA.
BEIIECTB (OCHOBHBIE KJIACCHI CIIOKHBIX BCIIIECCTB (OKCI/IJII)I, TUAPOKCUIBI, KUCJIOTHI, CO.HI/I). BzanmocBs3b HEOPTraHUYCCKUX

BEILECTB. ATperaTHble COCTOSIHUS BewecTBa. Kpucraumdeckue u amop¢Hsbie BelecTa. THUIBI KPUCTAIUINIECKUX 1

[pereTok (aAToMHas!, MOJICKYJIIpHAs, HOHHAS, METAJUTHIECKasi). 3aBUCHMOCTh (PM3NUECKUX CBOWCTB BEIIECTBA OT

TUIIa KPUCTAIMUECKON pelIeTKU. 3aBUCUMOCTh XUMUUYECKOM aKTUBHOCTH BEILIECTB OT BU/IA XUMHUUYECKOH CBS3U U

THUIIa KPUCTAIMUECKON perteTku. IIpnunHbpl MHOrooOpasusl BEIECTB

IIpakTHueckue 3aHATUA

HomenkiiaTypa HEOpraHMYeCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOI U3 UX XMMUIECKOH (hOPMYJIBI UIIH

COCTaBJICHWE XUMUYIECKOH (hOPMYITBI UCXO/IS U3 HAa3BaHUs BemecTBa o MexxayHapoanoit (MIOITAK) nmm

TPUBUAIBHON HOMEHKJIAType.

Pemenrie npakTHYECKUX 3a4aHUM MO KIacCU(pHUKALNU, HOMEHKJIATYpe M XUMUYECKUM (OpMyIaM HEOPraHMYECKUX

1

BEILECTB Pa3IMYHbIX KIACCOB (yrapHbIH Ta3, yIICKUCIbIM ra3, aMMHaK, TallleHas H3BECTb, HeraleHas N3BecTb,
MUTHEBAS COZA U IPYTUX): HA3bIBATh M COCTABIATH (OPMYJIbl XUMHUYECKHUX BELIECTB, ONPENEIATh
[IPUHAATIEKHOCTh K KI1acCy.

VcTOUHMKN XUMHUYECKOH HH(popMaLun (CpencTB MaccoBoi nHpopMmaimy, cetb UnTepHeT u apyrue). [louck

MH(pOPMAaLIUK 10 Ha3BaHUAM, HACHTH(HUKATOpaM, CTPYKTYPHBIM (hopMymnam




Tema 3.2. @usuke- |OcHOBHOE coep:KaHHe OK 01 OK 02
XIUMHYCCKHIE
. T THYECK YeHU
cBOMCTBA eopeTuveckoe o0yueHue
HCOPTaHMYCCKIX Mertannsl. O6ume pusryeckie ¥ XUMHYECKUE CBOCTBA MeTamioB. CHocoOk! MoTyueHns. 3HaueHHe METaIoB U
BCIICCTB HEMETA/UIOB B TIPHPOJIC U JKU3HEACIATEBHOCTH YEIOBEKa M OpraHu3mMoB. Koppo3usi MeTassioB: BUIbI KOPPO3HH,
CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH
Hemertamibl. O0Iue pu3nyueckre 1 XMMHUECKUE CBONCTBA HeMeTaiyioB, TunuuHbie cBolicTBa HemerauioB [V- VII
rpymn. Knaccudukanuss u HOMEHKIaTypa coeluHeHWH HeMeraioB. KpyroBopoThl OMOTEHHBIX SJIEMEHTOB B
[IpUpOJIe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMUYESCKHUX BEIIECTB (OKCUIO0B, THIPOKCHIOB, KUCIIOT, COJICH U
1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB ITPOCTHIX BEIIECTB, BOAOPOIHBIX COCTMHEHUN, BEICIIIMX OKCHIOB U
TUIPOKCUIOB
I[MpakTHYecKue 3aHATHSA
CocraBiieHHEC YpaBHEHUH XHMHYECKMX PEAKIUH C y4acTHEM MPOCTBIX M CIOXHBIX HEOPraHHMYECKUX BENIECTB:
METaJJIOB U HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPTaHWMUECKUX KHCIIOT,
OCHOBaHMM M aM(OTEPHBIX THAPOKCHJIOB; HEOPTAaHWYECKUX COJICH, XapaKTepU3YIONMX WX CBOWCTBa. PemreHue
[PAKTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUil Ha CBOKMCTBA, COCTaB, TIONydeHHWE U Oe30MacHoe
MCTIOJIb30BAHKE BRXKHEWIITMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYCCKOW JeATETHHOCTH YeIOBEKa
Tema 3.3. OcHOBHOe cofepKaHue OK 01
W nenTuduxamus OK 02
JlaGopaTopHble 3aHATHSA
HEOPraHUYECKUX parop OK 04
BEIICCTB

JlabopaTopHas pabota «neHTHPUKAIINS HEOPTAHHIECKIX BEIIECTBY.

Pemenue SKCepUMEHTAIBHBIX 33/1a9 IO XUMHYECKUM CBOHCTBAM METAJUIOB M HEMETAJIIOB, 10 PaCHO3HABAHHIO 1
MOTyYCHUIO COCAMHEHUI METAIIOB U HEMETAJIIOB.

VneHTH(UKAIS HEOPraHMYECKUX BEIIECTB C MCIONB30BAHUEM MX (DM3HKO-XUMHUYECKHX CBOWCTB, XapaKTEpHBIX
Ka4eCTBEHHBIX peakiuii. KauyecTBeHHbIE peakiuy Ha Cynb(aT-, KapOOHAT- M XJIOPHUI-aHHOHbI, Ha KATHOH aMMOHUS]




KonTtponsHas pabora
2

CBolicTBa HCOPraHMYCCKHX BCILCCTB

Pasnen 4. CTpoeHHe 1 CBOWCTBA OPraHUYECKUX BEIIECTB
Tema 4.1. OCHOBHOE CO/IEpKaHUE OK 01
Knaccugukanus,
crpocHue 1 Teopernyeckoe oOyueHue
HOMECHKIIATypa IlosiBnIeHME U pa3BUTHE OPTaHUYECKON XMMHMM Kak HayKu. [IpenmMer opranndeckoi xumuu. Mecro v 3HaueHHE
OpPTaHUYECKHUX OpPTaHUYECKON XMMHHU B CHCTEME €CTECTBEHHBIX HayK.
BEIIIECTB XHUMHUYECKOe CTPOEHHE KaK MOPSIOK COeIMHEHHs aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE
[TOJIOKEHHUST TEOPUH XMMHYECKOT'O0 CTPOEHHUS OpraHuueckux coennHeHuil A.M. BytnepoBa. YrmepoaHslii ckeier
OpPTaHUYECKONH MOJIEKYNBI. 3aBHCHMOCTh CBOMCTB BELIECTB OT XHMHYECKOTO CTPOEHHA MOjeKyn. M3omepus u
30MeEpHI.
[lousitie o ¢yHKIMOHANBEHON rpymme. Panukan. [IpuHIMIBI KiIacCHQHUKAIMK OPTaHUYECKUX COCIAMHEHHN.
MexayHapoJHass HOMEHKJIAaTypa W TPUHIMIBI HOMEHKJIATYphl OpraHWYecKHx coefuHeHui. [lonstue 00
A30TCONIEPKAIINX COCNMHEHUSX, OWOJIOTMYECKH AaKTHUBHBIX BelecTBax (yriieBojax, XHpax, Oemkax © Aap.),
BBHICOKOMOJIEKYJISIPHBIX COETUHEHHSIX (MOHOMED, TOJMMEp, CTPYKTYPHOE 3BEHO)
IIpakTrueckue 3aHATUA
HomenkmaTypa OpraHMYecKMX COEAWHEHWH OTHENbHBIX KITacCOB (HACHIIIEHHBbIC, HEHACBHIIICHHbIE U
ApOMaTHYECKHEe YTIAEBOAOPOIBI, CIHUPTHI, (DEHONBI, AaNbAETHUABI, KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.)
CocraBiieHHE TOJNHBIX W COKPAMIeHHBIX CTPYKTYPHBIX (DOPMyNT OPTaHWYECKUX BEIIECTB OTHENBHBIX KIIACCOB,
MCIIONB3ysI WX HA3BaHUS IO CHUCTEMATHYECKOHM W TPHUBHAIBHOW HOMEHKIAType (ITHIIEH, alleTWJIeH, TIHIICPHH,
(henon, popmanpaernn, ykcycHas KHCIOTa, THAIUH). PacdeTs mpocreieid (GopMyITsl OpraHHIECKOW MOJEKYJIIBI,
HCXOMS U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OCHOBHOE COIEpKAHUE OK 01 OK 02 OK
CBolicTBa 04
R —— Teopernyeckoe oOyueHme
COEIMHEHU I

DU3UKO-XMMHUYECKHE CBOMCTBAa OPraHUYECKUX COCAMHEHNN OTIEIbHBIX KIIAacCOB (0COOEHHOCTH Kiaccu(UKALK U
HOMEHKJIATYpbl BHYTPH Kjlacca,; TOMOJIOTHYECKHH psig U obmas ¢opmyna; u3omepus; (U3NUYECKHE CBOICTBA;
XMMHAYECKUE CBOWCTBA; CIIOCOOBI OTYUEHHS):




- TpelebHbIE YIIIEBOIOPOb! (AJIKaHbl M LUKJIOANKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHKOB
Terja B MPOMBIIUIEHHOCTH W ObITy. CBOHCTBA NPHPOAHBIX YIJICBOAOPOIOB, HAXOXKACHHE B TNPUPOIE HU
[IPUMEHEHHNE AJIKAaHOB,

- HelpenenbHble (aJIKeHbI, aJKUHBl U aJKaJUeHbl) U apoMaTHUeCKUe YIieBoJopojbl. I'opeHue aneTnieHa kak
MCTOYHHUK BBICOKOTEMIIEPATypHOI'O MIIAMEHH JJIsl CBAPKU U PE3KH METAJIJIOB

- KUCJIOPOACOIEpKAIIUE COSTUHEHHUs (CIIUPTHI ¥ PeHOIbI, KApOOHOBBIE KMCIOTHI U 3(UPHI, ANbETHIbI H KETOHBI,
DKUpBI, yIJIeBoAbl). [lpakThueckoe TpUMEHEHHE OJTWICHIJIMKONS, TimiepuHa, ¢enona. [IpumeHnenue
(dbopmanbiernia, aneranbIeruia, YKCyCHOW KHUCIOThl. Mblla KaK COJNH BBICIIMX KapOOHOBBIX KHUCIOT. Motoriue
CBOICTBA MbLIA

- a30TCoACp)KAIIUEe COCMUHEHHsT (aMUHBI W aMHHOKHCIOTHI, Ociiku). BBICOKOMOJIEKYISAPHBIC COEIUHEHUS
(CUHTETHYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, HOJIMMEp, CTPYKTYpHOE 3BeHO. [loumepu3alus 3THIcHa
KaK OCHOBHOE HAIIPABJICHUE €r0 UCTIOIb30BaAHMS.

["eHeTrueckast CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COCAMHEHII

l'[paKanecmle 3AHATUA

CBoiicTBa OpPraHMYECKUX COCTUHEHHI OTIENbHBIX KIACCOB (TPHBHANBHAS M MEXKIyHapomHas HOMEHKIATypa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOYYCHMS): TIpeneabHbIC (aIKaHbl M ITUKIIOAJIKAHBI), HEIPEICIbHBIC (aTKCHBI,
QIKHHBI ¥ QJIKaJMEHB) U apoOMaTHYECKUE YIIIEBOJOPOIBI, CIUPTHI U (EHOJbI, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
QJIBJICTH]IBI ¥ KETOHBI, aMUHBI 1 aMUHOKHCIIOTBI, BHICOKOMOJIEKYIISIPHBIC COCAMHEHHS. 3a/IaHusI Ha COCTaBJICHHE
YpaBHEHUI XUMHYECKUX PEAKIUH C y4acTHEM OPTaHUYECKHUX BENIECTB HA OCHOBAHWH WX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuil (B TOM 4YHCIIE IO MPEUIOKEHHBIM LIENOYKaM IPEBPAIleHUH), XapaKTepH3YHOLIIX
XMMHAYECKUE CBOMCTBA OPraHMYECKUX COEIMHEHUN OTHENbHBIX KJIACCOB, CIOCOOBI MX IIOJNyYeHHS M Ha3BaHHUE
OpraHUYECKUX COCAUHEHUN 110 TPUBUAIBHON MM MEXAYHAPOIHOU CHCTEMAaTUYECKO HOMEHKIIAType.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUM HAa CBONCTBA OPraHUYECKUX COEOUHEHUN
OTAENbHBIX KJIaCCOB

JlabopaTtopHas padora

JlabopaTtopnas pabota "lIpeBpalieHus OpraHUIecKUX BEIIECTB IIPH HarpeBaHUU .
[lonydyeHue sTuieHa M W3y4YEHUE €ro CBOWCTB. MopenupoBaHHE MOJEKYJI W XHMHUYECKHX MNpPEBpalICHU Ha

MMPpUMEPE dTaHA, STUJICHA, AlICTUJICHA U JIP.




Tema 4.3. OCHOBHOE colepKAHUE OK 01 OK
Wnentndukanus 02 OK 04
OpraHHuYECKUX TeopeTquCKoe 06y‘IeHI/I€
BCILIECTB, UX
AHAYCHHE H bruooprannyeckue coequHeHus. [lpuMeHeHue W OWoONOrHMUYecKas poib yriieBoaoB. OKHUCICHUE YTIEBOAOB -
[pUMEHEHHE B HMCTOYHUK SHEPTHH >KUBBIX Opranm3MoB. O0iacTu NMpUMEHEHHS aMUHOKHUCIOT. llpeBpamieHusi OElKOB MHIIH B
GLITOBOM H opranusme. buonornueckne QyHkium OenkoB. buonornyeckue ¢GyHKIMU KUpoB. Ponb opraHnueckoil XMMUHU B
[pOM3BOACTBEHHO}  [PCIICHHH mpo0iieM MHILIEBOH 0€30MacCHOCTH
ACATCILHOCTH Poiib OPraHMYECKOM XWMHH B PEIICHUH TMPOOJIEM SHEPreTHYecKol Oe30MacHOCTH, B PA3BUTHH MEIHIMHBI,
HcoBeKa CO3JJaHMU HOBBIX MATEPHAJIOB, HOBBIX UCTOYHUKOB DHEPIUH (aJIbTePHATUBHBIE MCTOUYHHMKHU dHEprun). OnacHoCTh
BO3JICICTBUSI Ha JKUBBIC OpPTaHW3MbI OPraHMYECKUX BEIIECTB OTAENBHBIX KIIACCOB (YTIIEBOJOPOMBI, CIHPTEHI,
(beHOITBI, XJIOPOPTAaHWUYECKHE MPOU3BOJHBIC, ANBACTUIBI W JIP.), CMBICH IOKAa3aTelsl MPeNeNbHO JIOMyCTUMOMN
KOHIICHTPAIHH
JlaGopaTopHbIe 3aHATHS
JlaGopaTopHas paboTa: "M meHTH(pHUKAIIMSA OPraHUuYeCKUX COSAUMHEHUH OTAEIbHBIX Ki1accoB" M meHTH)UKAIUS
OpraHNYeCKUX COSAMHEHHH OTAEMBHBIX KJIACCOB (Ha MpUMepe allbIeTHI0B, KpaxMasia, YKCYCHOH KUCIIOTHI, OEIKOB
1 T.I1.) C HCTIOJIb30BAaHHEM HX (PM3UKO-XMMHYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHH.
Jlenatypanus Oenka npu HarpeBaHuu. L{BeTHble peakuny GenkoB. BO3HHKHOBEHNE aHATMTHYECKOTO CUT'HAJA C
TOYKHU 3PEHHS XUMHUYIECKHUX MTPOLIECCOB MPU MPOTEKAHUU KaueCTBEHHONW PeaKIiH, O3BOJISIONIEH
MACHTU(HUIUPOBATH IPEUIOKECHHBIC OPraHWYECKHE BEIIECTBA
Konrpoibras paboTa |Crpykrypa 1 CBOICTBa OPraHMUYECKIX BEIIECTE
3
Paznen 5. Kunernueckue 1 TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XUMUUECKUX PeaKIUid
CKOpOCTb OCHOBHOE conlepKaHne OK 01 OK
XUMHYECKIX 02 IIK1.2
peaKLnid.
XumMuueckoe

[PaBHOBECHC




Teopernueckoe o0yuenune

CKOpOCTh peaklny, e 3aBUCHMOCTh OT Pa3iIM4HbIX (PAaKTOPOB: MPUPOBI PEarHpyIONIUX BEIIECTB, KOHIICHTPALH
[pearupyIoNMX BEUIeCcTB, TEMIIEPATYPhl U TUIOMAAN PEAKIMOHHON MOBEpXHOCTH. TenaoBbie 3 PEeKTh XUMUIECKUX
peakuuii. DK30- U SHAOTEPMUUECKUE, PEAKIIUY.

OOpaTUMOCTh peakiuil. XUMHUYEeCKOe paBHOBECHE U €ro CMEIICHHE IOJ JIEHCTBHEM pa3UYHBIX (DaKTOPOB
(KOHLIEHTpalLlMsd peareHTOB WJIM MpPOAYKTOB pEaKlWH, JaBJIEHHE, TeMIlepaTypa) Ui CO3JaHUs ONTHMAajbHBIX
YCIIOBUM NPOTEKAHUS XUMHUECKUX Tpoueccos. [Ipunnun JlelllaTense

IIpakTHYecKue 3aHATHS OK 01 OK 02
Perrenrie MPakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaan3 (aKTOpOB, BIHAIOININX Ha HW3MEHEHHWE CKOPOCTH
XMMAYECKOW pEaKIWH, B T.4. C TMO3UIUA SKOIOTHYECKH IeIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
NEATEFHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBBS M OKPYIKAIOIIEH TPUPOIHON CPEIBI.
PelieHre MpakKTUKO-OPUEHTUPOBAHHBIX 3aJlaHMil Ha mpuMmeHeHwe npuHuuna Jle-lllatenbe a1 HaxOXIEHUS
HAIPABJIEHNS CMEIIEHNsST PaBHOBECHS XUMHUYECKON peakiuM M aHaiu3 (akTOpoB, BIMSIONIMX Ha CMEIIEHHE
XMMHAYECKOTO PABHOBECHS
Pa3ngen 6. PacTBOpBI
Tema 6.1. OCHOBHOE COep/KAHHE OK 01 OK
[TonsiTue 0 pacTBOpax
p P Teoperuueckoe o6yuenune 02
IpodecCHOHATBLHO-OPHEHTHPOBAHHOE COJEPIKAHUE OK 07
PacTBOpeHHe Kak (DM3MKO-XMMHYECKMH mpomecc. Pactopsl. CHocoObl  IPUIOTOBIECHHS — PACTBOPOB. IIK1.3
PacTBOprMocTh. MaccoBasi Jonsi pacTBOpeHHOro BemecTBa. CMBICT TOKazaTelsl MPENeNbHO JOMYCTHMOM
KOHIICHTPAIMH U €r0 UCTIONB30BaHUE B OI[CHKE DKOJIOTMUECKOH O€30MacHOCTH.
[IpaBHiIa 5KOJIOTHYECKH IEIeCOO0Pa3sHOro TOBEACHUSI B OBITY W TPYAOBOM NEATENBHOCTH B IETSX COXPAHCHUS
CBOCTO 3JI0OPOBbS W OKpYXKAloIIeld NPUPOJHON Cpeabl; OMACHOCTh BO3JICHCTBUS HA JKUBBIC OpPTaHHU3MBI
OIpE/ICTICHHBIX BEIICCTR.
PeiieHrie MPakTHKO-OPUEHTUPOBAHHBIX PACYCTHBIX 3aJlAHMHA HAa pAcTBOPBI, HCIONB3yeMbie B OBITOBOM U
MPOU3BOJICTBEHHOM JIESITENEHOCTH YellOBEKa
OcHOBHOE coiep:kaHHe 0K 01
0K 02

JlabopaTopHble 3aHATUSA




OK 04

Tema 6.2. Jlaboparopnas pabota «IIpuroroBieHne pacTBOPOBY.
Hccnenosanue [IpuroroBieHue pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHIEHTpauu (C MPaKTHKO-OPUCHTHPOBAHHBIMY 1
CBOJHCTB pacTBOPOB BOIPOCAMHU) M ONPEACICHIE CPE/Ibl BOAHBIX PACTBOPOB.
Perienue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
Paznen 7. XuMusi B ObITY H IPOM3BOACTBEHHOM 1eATeIbHOCTH YeI0BEKA 4 OK 01 OK
02
Xumus B OBITY OcHoBHOE coep/Kkanue OK 04 OK
[IPOU3BOJICTBEHHOMN K 1.3
eSTEIbHOCTH Teopernueckoe 00yueHue 1 .
IIpodeccnoHATBLHO-OPMEHTHPOBAHHOE COJIEP:KAHHE
yeI0BeKa
Hopeiiline JOCTM)KEHUS XUMHYECKOW HAyKM M XMMHYECKOH TEXHOJNOrWdu. Ponb XUMUU B 00ECIIEUCHUU
PKOJIOTMYECKOM, SHEPIeTUYCCKON U IMHUIIEBOM 0€3011aCHOCTH, Pa3BUTHH MEIAMIIMHBL [IpaBuia moucka U aHain3a 1
XUMHYECKOW WHGOpMAIMK W3 Pa3MYHBIX HMCTOYHMKOB (HaydHas W y4yeOHO-HaydyHas JIMTepaTypa, CpeAcCTBa
MaccoBoll nHpopmanmu, cetb HTEpHET)
IIpakTHYecKue 3aHATHS
ITock w aHaiMM3 KEHWCOB O TPUMEHEHHH XHUMHUYECKHX BEIISCTB M TEXHOJOTHH ¢ ydeToM Oymymien
podecCHOHaFHON NEeSITETFHOCTH 10 TEMaM: BaXHEHWINIME CTPOWTENBHBIC MaTepHalbl, KOHCTPYKIIHOHHBIC 1
MaTepuaibl, KpaCKH, CTEKIIO, KEpaMUKa, MaTepUasbl sl SJIEKTPOHUKHU, HAHOMAaTepHUalbl, TEKCTHUIbHBIE BOJIOKHA,
MCTOYHUKH 3HEPTHH, OpTaHWYECKHe U MUHEpaIbHbIe YA0OpEH!s, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSI.
SammuTa: [IpencraBieHre pe3ynbTaToB pemIeHus KeicoB B (hopMe MHHH-TOKIIAa C IPe3eHTaI[ueH
IIpoMeskyTOUHAsA aTTecTalus O AUcuUIUInHe ( auddepeHIUPOBAHHBIN 3a4eT) 1
Bcero 34




1. YCJIOBUSI PEAJIM3ALIUU TIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUILINHBI

1.1. TpeGoBanusi K MUHEMAILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecIedeHn 0
I[J'[S[ pcajn3aiuu MporpaMmbl  JUCHUIIIIMHBL  JOJI?KHBI 6I>ITI) MMpeaAyCMOTPCHBL  CICAYIOIUE
CliIcnaJIbHbIC IIOMCUICHU . Y'-IC6HI>II\/'I Ka6I/IHeT C€CTCCTBCHHOHAYYHBIX JUCHUILINH.

Oo0opynoBanue y4eOHOro Ka0mHeTra (HAIJISIIHBIE TOCOOMS): HA0OPBI MIAPOCTEPIKHEBBIX
MOJIENIeH MOJIEKYJI, MOJICIH KPUCTAJUIMYECKUX PEIIEeTOK, KOJUICKIIUU MPOCTHIX U CIIOKHBIX BEIIECTB H/HITH
KOJUISKIIMW TIOJIMMEPOB; KOJUIGKIIMS TOPHBIX IIOPOJI W MHUHEpayioB, Tabiuia MeHaeneeBa, y4eOHbIC
¢ubMBIL, U POBBIE 00pPa30BATEIBHBIE PECYPCHI.

TexHuyeckue cpeacrBa O0yYeHHA: KOMIIBIOTED C YCTPOMCTBAMHU BOCIPOHM3BEICHHS 3BYKa,
MPUHTEP, MYJIBTUMEIUA-TIPOSKTOP C OKpPaHOM, MYJIBTHMEIUIHAS JIOCKa, YKa3Ka-IPe3eHTEp JUlsl
Mpe3eHTalU .

Oo6opynoBanue JjadopaTopud u Ppadouyux MecT JadopaTopuM: MEH3YPKH, IHIICTKH-
KaneJIbHUIIbI, TECPMOMETPBLI, MHUKPOCKOII, JIyIIbI, MPEAMETHBIC M IIOKPOBHBIC CTCKJIA, INUIAHIOCTBI JJId
KallellbHBIX peakiui, (QUIbTpOBaNbHAs Oymara, MpPOMBIBAJIKH, CTEKIISTHHbIC NPOOMPKH, pPE3UHOBBIC
npoOKH, (OHAPHKH, HAOOpP PEAKTUBOB, CTEKISHHBIC MAJIOYKHM, INTATUBBI JUIS MPOOHPOK;MEpPHBIC
IUJIUHIPE,, BOPOHKH CTEKJISHHEIE, BOPOHKU AeNUTeNbHBIC IuauHapudeckue (50-100 mu), cTymkwm ¢
nectukoM, (GapdopoBble YaIllKH, NUHIETH, (UIBTPHI OyMaKHbIC, BaTa, Mapiis, YacOBBIE CTEKIA,
JNEKTPOILUIUTKH, JTA0OPATOPHBIE INTATHUBBI, CIIMPTOBBIE TOPENKH, CIHYKU, MPHOOp IS TOTYYEeHHS Ta30B
(unmu mpoOUpKa ¢ ra300TBOMHON TPyOKOIt), IepKaTeny ik POOUPOK, CKIISTHKH JUTSL XpaHEHUs] PEaKTHBOB,
paszmatodnble JIOTKH; xuMudeckue crakansl (50, 100 u 200 mur);mmaTen; MAHIETHI, TUTSIbHBIC IIHIIIIBT;
CEeKyHAOMEpHI (TaiiMeprl), MepHBIe Tipobupku (Ha 10-20 M) m mepHbIe KonObI (25, 50, 100 m 200 M),
BojAsiHas OaHs (MM TEPMOCTAT), CTCKISHHBIC MMaJOYKH; KOHHYECKHUE KOjIObl it TutpoBanus (50 u 100
MJ); WHIOUKATOpHBIE TIONIOCKH [UIsi ompeaeneHnnss pH # craHgapTHas WHIWNKATOpHAs IIIKaa;
YHUBEpCANbHBIN WHAWKATOp; rureTkd Ha 1, 10, 50 mn (wum mosatoper Ha 1, 5 u 10 mun), OropeTku s
THTPOBaHUS, MenuIUHCKHE Tmpuilkl Ha 100-150 My, mabGopaTopHbIe W/WIIM aHAJIWTHYECKHE Bechl, PH-
METpHI, CYIIWIBHBIHN mKad, 1 ap. 1adopaTopHOE 000pYIOBAHHE.

1.2. Wudopmanuonnoe obecneyenue peaju3aluyu NporpaMmbl
1. s peanmusanuum nmporpaMmbl OUGIMOTEYHBIH (OHI 00pa30BATENBHON OPraHU3alUK JTOJHKEH
UMETh [€YaTHbIE W/WIKM  D3JEKTPOHHbIE  oOOpa3oBaTeNbHbIE W HMH(OPMALMOHHBIE  PECYPCHI,
PEKOMEHIOBaHHBIC Ul HMCIIONb30BaHUS B 00pa30BaTENbHOM IIpoLlecce, HE CTaplie 5 JIeT ¢ MOMEHTa
W3JaHus.
2. PekoMeH/lyeMble TI€YaTHBIE M3IAHUs 110 PEATU3alii O0IIe00pa30BaATENbHON MCIMILTMHbL

npeacTaBJICHbI B MCTOAUYCCKUX PCKOMCHAAIUAX 11O OpTraHU3allun O6y‘leHI/IH.

HudopmanuonnoeodecneyeHnepean3auHIporpaMmol

1. JnspeammsanmumnporpaMMeIGHOIHOTEUHEIHORI0OPa30BATETEHOROPraHH3ALIMH JOIKEH HMETh
TIeYaTHBIE W/ WU 3NEKTPOHHBIE 00pa30BaTebHbIE
MMH(OPMALIMOHHBIEPECYPCL,PEKOMEHI0BaHHbIETISH CIIOIb30BAHIABOOPa30BaTEILHOMIIPOLIECCE, HECTAPLLIETLS
THIETC MOMEHTA M3/1aHHS.

2. PCKOMCHHYCMLIC NCYATHBIC U3/TaHUA T10 pCaIn3alini
06]].[606p330BaT€J'H>HOﬁHHCL[I/IH.HI/IHLIHpeZ[CT&BJ'ICHLIBMCTOL[I/I‘{CCKI/IXp6KOMCHZ[aL[I/ISIXHOOpFaHI/ISaL[HI/IO6yLI€HI/I}I.
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Ilepeuenn pexomMeHayeMbIX y4eOHbIX H31aHNi, IHTepHeT-pecypcoB, J0NOJTHUTEILHOM
JIUTEPaTypbl

OCHOBHBIE HCTOYHUKU:

Xumus. bazossrii ypoBens: 10—11 xmaccsl 2-¢ u3n., ucnp. u gom. Yueonuk mist COO
Andunorenosa U. B., babkos A. B., [Tonikos B. A. 2024.

https://urait.ru/index.php/cabinet/bookmarks (FOPAIAT)

I[OHOHHI/ITGJIBHBIG HCTOYHHUKH

1. An¢unoreHoBa, 1. B. Xumus : yueOHUK U IPAKTUKYM AJISl CPETHETO
npodeccroHabHOTO 00pazoBanus / . B. Anpunorenosa, A. B. badkos, B. A. TlonikoB. — 2-¢
U3, ucrp. u gorm. — Mocksa : M3mparenscto HOpaiit, 2024. — 291 ¢. — (IlpodeccronansHoe
obpazosanue). — ISBN 978-5-534-11719-6.

Tekcr : anexTponnslii / OOpazoBarenbHas mwiatdopma FOpait [caiiT].URL:
https://urait.ru/bcode/538526

2. XuMus : y9eOHHUK JIJIs1 CPETHETO MPodheCCHOHATBHOTO
obpazopanus / }O. A. Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanosar ;
noj obmieit pegakuueit I'. H. @aneeBa. — 2-¢ u3j., nepepad. u gom. — MOCKBa :
NznarensctBo FOpaiit, 2024. — 431 c. — (Ilpodeccuonanbuoe obpazoBanue). —
ISBN 978-5-9916-7723-3. — TekcT : anmekTpoHHbIi // OO0pa3oBaTebHas
mwiatgopma KOpaiit [caiiT]. URL: https://urait.ru/bcode/537876

Hcnonvzosanue pecypcos cemu Uumepuem hitp.://www. 1gl.ru, snexmponmsix
oubnUOmex.

Dnexmponnas bubauomeunasn cucmema Znanium https://znanium.ru
O6pazosamenvras niamgpopma FOPAUT https://urait.ru

Enunas xoyeknus g poBbIX 00pa3oBaTeIbLHBIX pecypcoB. http://school-
collection.edu.ru

Nudopmarmonnas cuctema «ExuHOe OKHO JocTyma K 00pa3oBaTeIbHbIM
pecypcamy». http://window.edu.ru/

®denepanbHblii mopTan «Poccuiickoe oopazoBanue» http://www.edu. .ru
6.
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2. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJILHOM

JUCHUILINHBI

KoHTponb # OIleHKa pe3yabTaToOB OOYUEHHS OCYNISCTBISETCS MpErojaBaTelieM B Mpoliecce

MNPOBCACHUA MPAKTUYCCKUX 3aHATUN U J'Ia60paT0pHI)IX pa60T, TECTUPOBAHMA, a4 TAKIKC BBIIIOJIHCHUSA

O6y‘{aIOIIII/IMI/IC}I WHIANBUOYAJTbHBIX

3aJlaHUM,

MIPOEKTOB,

HUCCIIEIOBaHUH.

PesynpraTel  00ydeHUs

onpeacidaT, 4YTO 06}/‘13}01111/16051 JOJUKHBI 3HATh, MOHMMAThb WM ACMOHCTPUPOBATH IIO0 3aBCPLICHUH

HU3YUYCHHA JUCHUIIIIUHBI.

His  popMupoBaHMs, KOHTPOJIS M OIEHKH PE3YJIbTaTOB OCBOCHUS YYECOHOH JHUCIUTUIAHBI

WCIIONBb3YEeTCsS CHUCTEMa OILCHOYHBIX MEPOIPHUATHH, NPEACTaBIsAIONas co00i KOMIUIEKC Yy4eOHBIX

MEpOIPHUATHH, COrTIACOBAaHHBIX C pe3yibTaTaMH 00y4eHus: u copmyinupoBaHHbIX ¢ yuetom OI'OC C00

(mpenmetHsbIe pe3ynbTathl o guciuminae) 1 GI'OCCIIO.

Ne OK/IIK | Moayas/Pa3nen/Tema PesyabTat 00yuenust THIbI OLEHOYHBIX MePONIPUATHI
| |OcHoBHOe conep:kaHue
1 Pa3znen 1. OcHOBBI DopMyTUPOBATH 0a30BbIE
CTPOEHUS BellecTBa MOHATHSA ¥ 3aKOHbI XUMHU
1.1 |OK 01 CtpoeHne aToMOB CoCTaBIIATh XUMUYECKHE 1. Tect «CtpoeHue aToM0OB
XUMHAYECKUX DJIEMEHTOB U [(DOPMYJIBI COSITMHEHUH B XUMHYECKUX JJIEMEHTOB U IMPUPOIA
[PUPOIa XUMUIECKON COOTBETCTBHH CO CTETIEHBIO  [XUMHUYECKOH CBSI3M».
CBSI3H OKHCJIEHUS] XUMHUYECKUX 2. 3agadu Ha COCTaBJIEHUE
PJIEMEHTOB, UCXOMS U3 XUMHYECKUX (POPMYIT IBYXaTOMHBIX
BaJICHTHOCTH U 31 € KTP O OTP |[COeANHEHUH (OKCHIOB, CYNb(HIOB,
M 1[aT€ J1 b H O CTH THIPHUIOB | T.I1.).
3. 3amaHus Ha UCMIONB30BAHUE
XUMHUYECKON CUMBOJIMKY U Ha3BaHUI
COEIMHEHUI 110 HOMEHKJIaType
MEKTyHapOIHOTO COI03a
TEOPETUUYECKON U MPUKIATHON XUMHUHU
1 TPUBHAJHHBIX HA3BaHUH JIJIS
COCTaBIICHHSI XUMHYECKUX (DOpMYIT
TTBYXaTOMHBIX COSAMHEHUH (OKCHJIOB,
Cynb(hUA0B, TUIPUIOB U T.I1.) H
IPYTUX HEOPTaHUYECKUX COCIMHEHUN
OTJENBHBIX KIACCOB
1.2 |OK 01 [lepronuaecKuii 3aK0H 1 XapakTepu3oBaTh 1. Tect «Merammuveckue /
OK 02 tabimua 1. XUMHYECKUE DJIEMEHTEI B HEMETAJUIMYECKHE CBOMCTBA,
MenieneeBa COOTBETCTBHH C UIX PIIEKTPOOTPUIIATETHHOCTH M CPOACTBO
MOJIOKEHUEM B K DJIEKTPOHY XUMUYECKUX DJIEMEHTOB
MEepUOINIECKON CHCTEME B COOTBETCTBHE C MX DJIEKTPOHHBIM
XUMHUYECKUX DJIEMEHTOB CTpOEHHEM U
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OK/TIK

Moayas/Paznen/Tema

PesyabTat 00yuenuns

THIbI OLIEeHOYHBIX MePONPUSITHI

.. Menneneena

MOJIOKCHUEM B TIEPUOAUYECKOM
cHucTeMe XUMHUUYECKUX dneMeHToB 1. 1.
MeHieneeBay.

2. IlpakTuyeckue 3agaHus Ha
YCTaHOBJICHUE CBSI3H MEKITY
CTPOCHHEM aTOMOB XUMHNYCCKUX
PJIEMEHTOB U MIEPUOANYECCKIM
N3MEHEHUEM CBOMCTB XMMHUYECKUX
PJIEMEHTOB U UX COCAUHECHUHN B
COOTBETCTBHH C ITOJIOKECHUEM
[lepuoanueckoi cucTeMe.

3. IlpakTuKo-OpHEeHTHPOBAHHbBIE
TEOPETUUECKUE 3a/TaHMS HA
XapaKTepU3aLUI0 XUMUYECKUX
QieMeHTOB: «MeTaundeckue /
HEMETaJNTNYECKUE CBOMCTRA,
PIIEKTPOOTPUIIATEITHFHOCTE U CPOJCTBO
K 2JIEKTPOHY XMMHUUYECKUX 3JIEMEHTOB
B COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B
MEPUOJNIECKON CHCTEME XUMUYECKUX

anemenToB J[.M. MenneneeBay

Pa3zngen 2. XuMu4eckue
peaknuu

XapaKTepmonaTb THIIBI
XUMHYIECCKHX pealcum?i

Kontpoabnas padora «CTpoenune

BelleCTBA U XUMHYECCKUE PCAKIITUND)
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2.1

OK 01
OK 04

TUIBl XUMUYCCKUX

[peaKuui

CocTaByATh peaKkuu
COEAMHEHHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHu,
OKHUCITUTEIILHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINU

1. 3agaun Ha cocTaBlIeHUE YPABHEHUM
peaKIui:

- COCIUHEHMS, 3aMECIICHHUS,
pa3ioXKeHUs, 0OMEHa;

- OKHCJIUTEIBHOBOCCTAHOBHUTEIBHBIX
[PEaKIUil C UCIOIB30BAHUEM METO/IA
AJIEKTPOHHOTrO OayaHca.

2. 3ajaun Ha pacyeT Macchl BellecTBa
1 00bEMa

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WM 00BEMY OJTHOTO
13 Y4aCTBYIOUIMX B PCAKIIMN BCIICCTB,
pacuéTsl Macchl (00bEMa, KOJTMYECTBA
BEIIECTBA) IPOILYKTOB PEAKIHH, €CIIN

OIHO U3 BEIECTB UMEET
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Ne OK/TIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIIBI OLEHOYHBIX MePONIPUATHI
puMecu
2.2 DIEKTPOTUTHIECKAS] CocCTaBJIATh YpaBHEHUSI 1. ananus Ha cocTapieHne
JMCCOLMAIMS M MOHHBIA  [XMMHYECKUX PEaKIUK MOJICKYJIIPHBIX H HOHHBIX PEAKIINU C
oOMeH MOHHOro 0OMeHa ¢ yyactuem [Y 1TaCTUEM KHUCIOT, OCHOBAaHHUH 1
HEOpraHWUecKuX BemecTs  |[COVICH, YCTAHOBICHUE H3MCHEHUS
KHCIIOTHOCTH CpEJIbI
2. JlabopatopHas pabdora "Twuribl
XUMHYECKIX peakinii”
3 Pasne 3: Capocnnen HccnenoBath cTpoeHue 1 [KonTpoabHas padoTa «CBoiicTBa
cBOliCTBA CBOWCTBA HEOPTAHUYECKUX [HEOPraHUYEeCKHX BELIECTB)
BeIECTB
HEOPraHN4YeCKUX BelleCTB
3.1 |OK 01 TIK..[Knaccudukarus, Kitaccuduimpopathb

HCOPraHN4CCKNX BEIICCTB

HOMEHKJIATYpa U CTPOCHUE

COOTBCTCTBHU C UX

CTpOCHHEM

HCOPraHUYCCKNE BCIUICCTBA B

1. Tect «<HoMeHknaTypa u Ha3BaHUE
HCOPIraHUYCCKUX BCIICCTB UCXOOA U3
X XUMHUYECKOW (HOpMYJIbI UK
COCTaBJIEHHE XUMUYECKOH (HhOpMYITBI
MCXO/IS U3 HA3BaHUS BEIIECTBA 110
MEXTyHApOIHOM WJIA TPUBHAIBHON
HOMEHKJIATYpe».

2. 3amauu Ha pacyeT MacCOBOM JTOITH
(Macchl) XUMHIECKOTO
hiieMeHTa(COeTMHEH IS )B MOJIEKYJIIe
(cmecn).

3. IlpakTudeckue 3agaHus 10
KITacCH(UKAIIH, HOMEHKIAType 1
XUMHYECKUM (HopMyIam
HEOPTaHUYECKHUX BEIIEeCTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHueckue 3aJaHUs Ha
OMpPEEIICHUE XUMUYECKOU
AKTHBHOCTH BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOW CBSI3H M TUTIA

KpHCTaHHH‘IeCKOﬁ PCUICTKHN
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3.2

OK 01
OK 02
[1K...

DUBHNKO-XUMHUUCCKHE

BEIIECTB

'Y cTaHaBIMBAaTh 3aBUCUMOCTh

CBOWCTBA HEOPIaHUYCCKUX |(hU3MKOXUMHMYECKHX CBOWCTB

HCOPraHNYCCKUX BCIICCTB OT
CTPOCHHA aTOMOB U MOJICKYII,
a TAK)XKC THIIA

KPUCTaJUIMYECKOM PELIETKU

1. Tect «OCOOEHHOCTH XMMUYECKUX
CBOWCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
CUAPOKCUIOB U COJEH).

2. 3a/laHKs Ha COCTaBJICHUE
YPaBHEHUI XUMUUYECKUX PEAKLUH C

Y4aCTHEM IPOCTHIX U CIOKHBIX

HEOPraHWYECKHUX BEIIeCTB: OKCHU/IOB
METaJJIOB, HEMETAJJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUI 1 aM(OTEPHBIX
THJIPOKCUJIOB, HEOPTAHUYECKHX
COJIEH, XapaKTEPU3YIOLUX HX
CBOICTBA 1 CIIOCOOBI MTOTyYEHHS.
3. [IpakTHKO-OpHEHTHPOBAHHBIE
TEOpETHYECKUE 3aJaHNS Ha
CBOICTBA U IIOJIy4YEHUE

HCOPraHNYCCKNUX BEIICCTB

3.3

OK 01
OK 02
OK 04

M nenTuduxamus

HCOPraHN4CCKNX BEIICCTB

MccnenoBath KauecTBEHHBIE
[pEaKIy HEOPTaHUYECKIX

BEIIECTB

1. [IpakTHKO-OpUEHTHPOBAHHBIE
3a]]aHusI 10 COCTABJICHHIO
XUMHYECKUX PEAKIUH ¢ ydacTueM
HEOPraHMYECKUX BEIIECTB,
MCITOJIE3YEMBIX JUTSI UX
MICHTH(UKATA.

2.JIabopaTopHast padora:
"UneATrduKamsa HeOPraHUIECKUX

BemecTs"

Pa3nen 4. Ctpoenne u
CBOICTBA OPraHMYECKUX

BellecTB

HccienoBath cTpoeHHE U
CBOICTBA OPraHUu4ecKuX

BelecTB

Kontpoabnas padora «CTpoeHune
M CBOMCTBA OPraHMYeCcKNX

BeleCcTB»
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4.1

OK 01
[1K...

Knaccudukanmus, ctpoenue
11 HOMEHKJIaTypa

OPraHnYCCKUX BCIUICCTB

Knaccudunuposath
OpraHUYECKUE BEIECTBA B

COOTBCTCTBUU C UX CTPOCHHUEM

1. 3amanud Ha cocTaBIIEHUE
Ha3BaHUN OPraHUYECKUX
COEMHEHUN 10 TPUBUATBHOW WM
MEKIYHAPOTHON CHCTEMATHYECKOM
HOMEHKJIaType.

2. 3a/laHKs Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYECKUX BEIECTB OTACITHHBIX
KJIACCOB.

3. 3aaun Ha ompeaeneHue
npocreiimeir GopmyIbl
OpraHUYECKOW MOJIEKYJIbI, UCXOMS

13 3JIEMEHTHOT0 cocTana (B %)
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Ne OK/TIK Mopnyas/Paznen/Tema PesyabTat 00yuenuns THIBI OLEHOYHBIX MePONIPUATHI
42 OKO01 CBOICTBa OpraHMYECKUX  |Y CTAaHABJIMBATh 3aBUCUMOCTH (1. 3amaHus HA COCTaBICHUE
OK 02 OK |coequuenuii (M3MKOXUMHYECKUX CBOMCTB ypaBHEHHI XUMHYECKUX PEAKIHI C
04 IIK... OPraHUYECKUX BEUIECTB OT  [y4acTUEM OPTaHUYECKHUX BELIECTB Ha
CTPOCHHSI MOJIEKYT OCHOBaHUH X COCTaBa U CTPOCHUSI.
2. 3ajaHus Ha COCTaBIICHUE
YPaBHEHUI XUMHUYECKUX PEAKLIU,
WILTIOCTPUPYIOIINX XUMHUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
NpPOTEKAHUS TAHHBIX PEaKIUi U
IEHETUYECKOH CBSI3U OPraHUYECKHX
BEIIIECTB Pa3HbIX KIACCOB.
3. PacuerHsle 3a/1a4¥ 0 ypaBHEHUSIM
peaKIui C y4aCTUEM OPraHUYEeCKUX
BCILICCTB.
4. JlabopaTtopHas pabora
"[IpeBparieHus OpraHnYECKUX
BEIIECTB MTPH HArpEeBaHUH"
43 |OKO01 Unentudukanus WccnenoBath Ka4ecTBEHHBIC 1. IpaxTiko-OpHEHTHPOBAHHEIE
OK 02 OpPraHUYECKHX BEIICCTB, HX [PCAKITMH OPTaHUIECKHX Sa/JaHNs 10 COCTABIICHHIO
OK 04 3HAYCHME U IPUMEHEHUE B |COCAMHEHHUM OTAEIbHBIX XUMITICCKUX PCAKIHH € yHaCTHEM
K. GLITOROI I TACCOB OpPraHWYECKHUX BEIIECTB, B T.U.
POM3BOICTBEHHOI MCTIONB3YEMBIX IS UX
NeATeTbHOCTH YeI0BEKa MACHTAUKALIH B ObITY 1
[POMBIIIIIEHHOCTH.
2 .JJabopartopHas pabora:
"UneATrhUKAIISI OPTaHHIECKUX
COeTMTHEHN N OTIENBHBIX KI1accoB"
5 Pasnien S. XapakTepu3oBaTh BIHSIHHE
Kuneruyeckue u PasIMYHBbIX PAKTOPOB HA
PSRRI SR LS paBHOBECHE M CKOPOCTH
DL (L D XHMHYECKHX PeaKimii
MPOTEKAHUS XUMHYECKHX
peaxkuuii
5 |OK 01 OK |CkopocTs XUMHYECKHX XapakTepu30BaTh BIUSIHHC [IpaKTHKO-OPHEHTHPOBAHHBIE
02 [IK...  |peakiuii. XMMHYECKOE KOHIICHTpalun

[PAaBHOBECHC

pearnpyromuyx BEIECTB U
TeMIIepaTypbl Ha CKOPOCTb
XUMHYECKUX PEaKLUil

XapaKTepu30BaTh BIMSHUE
M3MEHEHMS KOHIIEHTPaLUuK

BCILICCTB, pCaKINU CPCAbl 1

TCOPCTUICCKUC 3a/IaHUS HA aHAJTIU3
q)aKTOpOB, BJIMAIOIIHUX HA UBMCHCHHEC
CKOPOCTH XHUMHYECKOH peaKknuu.
HpaKTI/IKOOpI/ICHTI/IpOBaHHBIC 3aJaHus
Ha NIPUMCHCHUC TPUHIIUIIA Jle-

[1laTense M1t HaX0KJICHUS
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OK/IIK

Mogayas/Pa3znen/Tema

PesyabTat 00yuenuns

THIbI OLIEeHOYHBIX MePONPUSITHI

TeMIIepaTypbl Ha CMELIEHNE

XUMHUYCCKOI'0 paBHOBCCUA

HaIIpaBJICHUS CMEILEHUS] PAaBHOBECUS
XUMUYECKOU pEaKLUU U aHAJIN3
(haKTOpOB, BIUSIONINX HAa CMEIICHHE

XUMUYCCKOTI'O PaBHOBECHU A

6 MccienoBaTe MCTHHHBIE
Pa3znen 6. PactBopbl PAacTBOPLI € 3aJaHHBIMU
XapaKTepHCTHKAMHI
6.1 |OKO01 [lonstre o pacTBopax Paznuyath HCTUHHBIE 1. 3aj[auH Ha IPUTOTOBJIEHHE
OK 02 PacTBOPBI ACTBODOB.
IIK... > I )
. [IpakTHKO-OpHEHTHPOBAHHBIE
pacyeTHbIC 3a/IaHUs Ha TUCIICPCHBIC
CUCTEMBI, UCITI0JIb3YEMBIC B OLITOBOH 1
HpOI/ISBOJICTBGHHOfI ACATCIIBHOCTHN
YeoBeKa
6.2 |OK 01 VccrienoBanne CBONCTB MccnenobaTs hU3HKO- JlabopaTopHas pabota
OK 04 pacTBOPOB XUMHUYECKHE CBOMCTBA "[IpuroroBiieHue pacTBOPOB"
IIK... MCTUHHBIX PACTBOPOB

Il |ITpodreccuoHaNBLHO-OPHEHTHPOBAHHOE CO/IEPKaHME (COEePKAHNE NPUKJIATHOTO MOIYJISA)

7 Paznen 7. OueHnBaTh MOCTCACTBHS  Bapypra Keiica (¢ yueTom Oyayueii
XuMmusi B ObITY H ObITOBOM M npodecCHOHANBLHOM AeITeTHLHOCTH)
MPOU3BOACTBEHHOM IPOU3BOACTBEHHOM
HeATeIbHOCTH YesioBeka [€ATEIbHOCTH YeI0BeKa ¢

MO3ULUH IKO0JIOrMYeCKOU
0e30IacHOCTH
OK 01 XuMus B ObITY U O1eHMBaTh OCIEACTBUSL Keiic (¢ yaeToM Gy aymeii
OK 02 TPOU3BOJICTBECHHOMN ObITOBOI 1 podeccHOHATBHOM ASATEILHOCTH)
OK 04 NEATENBHOCTH YEIOBEKA  [IPOM3BOJICTBEHHOM BO3MOKHBIE TeMEI KSHCOB:
OK 07 ACATCIIEHOCTH IEI0BEKA C 1. Iloremenue Kmmara u
IIK...

O3ULIMH DKOJIOTMYECKOU

0€30I1aCHOCTH

BBICBOOOYICHNE Ta30BBIX THPATOB CO
JTHA OKeaHa.

2. byayuiie maTepuansl sl aBua-,
MAaIIMHO- U TPUOOPOCTPOCHUSI.

3. HoBbie MaTepuaibl i1l COTHEUHBIX
Oatapeil.

4. JlexapcTBa Ha OCHOBE

PACTUTCIILHBIX IIPCIIapaTOB
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