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PabGouas mnporpamma y4eOHOM AUCHMIUIMHBI pa3pabOTaHa Ha OCHOBE
TpeboBanuil PenepanibHOr0 TroCyAapCTBEHHOTO 00pa30oBaTEbHOIO CTaHAapTa
cpenHero oOuero oopa3oBaHMs, NPEIBSABISEMBIX K CTPYKTYpE, COACPNKAHUIO U
pe3ysbTaTaM OCBOCHHUS y4eOHOH IUCHUIUTUHBI «XHUMHUS», U B COOTBETCTBUU C
PexomeHnnanusMu o opraHu3aluy MOMyYeHHUs] CPEAHEro o01ero oopa3oBaHus B
npenesnax OCBOEHHS 0a30BbIX IMPOrpaMM  CpeIHEero npodeccroHaIBLHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIET0 OOpa30BaHUS C yUETOM TpeOOBAHMIA
(benepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U CIELIMAIBHOCTH
cpenHero  mpodeccuoHampbHOrO  oOpasoBaHusi  (mmcbMo  JlemaprameHTa
rOCyZapCTBEHHOM MOJIMTUKH B chepe CpeHero npoPpecCHoHaIbHOr0 00pa3oBaHus
u ipodeccuoHanbHoro ooyuenuss Munnpocseuienust Poccun ot 01.03.2023 Ne 05-
592), Ha OCHOBE MPUMEPHBIX MPOrpaMM OOIIEOOPa30BATENBHBIX TUCIUIUIMH C
y4eToM npodecCuoHaIbHOM HampaBieHHOCTH nporpamm CIIO, peanusyembix Ha
0a3e ocHOBHOro oOmiero ooOpa3oBaHMs, yTBEpKIACHHbIX COBETOM IO OLIEHKE
COJEpKaHUsI M KauyecTBa MPUMEPHBIX MPOrpaMM 0OIIe00pa30BaTEIbHOTO U
commanbHO-TyManuTapHoro 1ukiaoB CI1O (mpotokom ot 30.11.2022 Ne 14).
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN
IMPOTPAMMBI IUCHUTIJINHBI « XUMUSA»

1.1. MecTo IMCHUIUIMHBI B CTPYKTYpe MNPOrpaMmbl MOATOTOBKH
CIEeNHATNCTOB CPeIHETr0 3BEeHA:

YueOHast  gucnuminHa  «XUMHA»  SBISETCS  Y4eOHBIM  IPEIMETOM
00s13aTEIBHON  TIPEIMETHOM 00acTh M3y4YeHHWs ecTecTBeHHBIX Hayk @DPI'OC
cpemHero obmero oOpa3oBaHusi. B mpodeccnoHalbHBIX  00pa3oBaTEIbHBIX
OpraHM3aLUAX, PeaTU3yIoIUX 00pa30BaTeNbHYI0 MPOTpaMMy CPEIHEro OO0IIero
obpazoBanusa B mpenenax ocBoeHus: [IIICC3 CIIO na 6a3e OCHOBHOTO OOIIETO
oOpazoBaHus, yaeOHass JUCIUTUINHA « XUMHUS» U3ydaeTcsl B 0011e00pa3oBaTeIbHOM
ke yaeobnoro miana [IIICC3 CIIO na 6a3e 0cHOBHOTO 0011ero 0o0pa3oBaHuUs C
MOJyYEHHEM CPETHET0 001Iero oopa3oBaHusl.

1.2. Ilesqin mporpaMmel y4eOHOM M CHUIIIMHBI:

- OCBOEHHE 3HAHMI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KApTHHE MHUpa U
METO/IaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoJjiee BAXKHBIMH HICSIMH H
JOCTMKEHUSMH €CTECTBO3HAHMS, OKA3aBLIMMHU OIPEACISIIOIEE BIHSHUE Ha
Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

- OBJIaJICHWE YMEHHUSMU TPUMEHATH TOJyYEHHbIC 3HAHUSA I OOBSCHEHUS
SIBIICHUN OKPYKAIOIIET0 MUPA, BOCIIPUATHS HH(DOPMAITNH €CTECTBEHHO-HAYYHOTO 1
npoeccHoOHANbHO 3HAYUMOTO COJACpXKAHUS; Pa3BUTHE HHTEJUICKTYaJbHBIX,
TBOPUYECKHX CIOCOOHOCTEW M KPUTHUYECKOTO MBINUICHUS B XOJ€ TMPOBEICHUS
MPOCTEUIINX HCCIICIOBAHUM, aHAJIN3a SIBICHUM, BOCHPUATUS U HHTEPIPETALUU
€CTECTBEHHO-HAYyYHON HHPOpMAINH;

- BOCIIUTaHUE YOEKIEHHOCTH B BO3MO>KHOCTH [MO3HAHUS 3aKOHHOM NMPUPOJBI U
WCIIOJI30BAHMSI JOCTUKEHUN €CTECTBEHHBIX HAayK JUIsl Pa3BUTUS LUBUIM3ALUU U
MOBBILLIEHUS KaYECTBA )KU3HU;

- TpHUMEHEHHE eCTeCTBEHHO-HAayuYHBIX 3HAHUH B MpodhecCHOHATBHON
NEeSTeIbHOCTH M TIOBCEAHEBHOM JKM3HM [UIsi oOecredeHus Oe30MacHOCTH
YKU3HENIEATEIBHOCTH; TI'PAMOTHOTO HCIIOJNb30BAHUS COBPEMEHHBIX TEXHOJIOTUH;
OXpaHbl 310pPOBbsl, OKPYKAOIIEH CPEJIbI.
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1.2.2. Ilnanupyemblie pe3yabTaTbl 0CBOCHHS 001Ie00pa3oBaTe/ibHON JucHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe ®I'OC COO
Koa n ILnaHupyeMble pe3y1bTaThl 0CBOEHHUS AU CHUILIMHBI
HANMEHOBAHHU
e
(popmupyemsl Oomue! JucuuminHapubie’
X
KOMIIeTeH Ml
OK 01. B yacTH Tpy10BOro BOCHHTAHUS: - BIaJeTh CHCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKIJIIOYACT:
Bribupats - TOTOBHOCTH K TPYAy, OCO3HaHHWE IIEHHOCTH | OCHOBOIIOJIATAIOINE TOHATUS (XMMUYECKHI 3JIeMEHT, aToOM, 3JIeKTPOHHAs
Cr1oco0bI MacTepcTBa, Tpyaoiooue; o0oJiouKa aToma, s-, p-, d-3J1eKTpOHHBIE OPOUTANN aTOMOB, HOH, MOJIEKYJIa,
peleHns 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JEATENBbHOCTH | BAJIEHTHOCTB, AJIEKTPOOTPHIATENFHOCTD, CTETIEHb OKHCICHUS, XMMHYECKast
npodeccroHall | TEXHOJIOTHYECKOH U COIMAIbHON HANPaBIEHHOCTH, | CBA3b, MOJIb, MOJIIPHAsh Macca, MOJIIPHBIH OOBEM, YIJIEpPOAHBIA CKeJeT,
BHOM CIOCOOHOCTh WHHUIMUPOBATh, IUIAHWPOBaTh MW | (YHKIMOHAIBHAs TPYIIa, pajnuKal, HU30MepHs, H30Mephl, TOMOJIOTHYECKUI
JeSITENIbHOCTH | CAMOCTOSTENIFHO BBIMOJIHATE TaKyIO JISATEIBHOCTD; | PSAl, TOMOJIOTH, YIJI€BOAOPOIBI, KHCIOPO/- M a30TCOAEPIKAIIUe COSTNHEHN,
OPUMEHUTENBH | - HUHTEpEC K pa3IUYHBIM cdepam | OHMONOTHYECKN aKTHBHBIE BellecTBa (YIIIEBOABI, JKHPBI, OENKH), MOHOMED,
0 K Pa3NINYHBIM | IPO(heCCHOHANBHON IeATeTbHOCTH, MOJIIMEpP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEJIWHEHUS,
KOHTEKCTaM OBjlajeHHe  YHHBEPCAJIBHBIMH  Y4YeOHBIMH | KPHCTAJUINYECKAs] DPEIIETKA, THIBl XHMHYECKHX PEeaKkIui (OKHCIUTENBHO-
MO3HABATEIbHBIMH JAeICTBHSIMH: BOCCTaHOBHTEJIbHBIE, DK30-U SHIOTEPMHUYECKHE, PEaKIM HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYeCKHe AeiicTBUSA: pacTBOP, NEKTPOIUTHI, HEITEKTPOIUTHI, IEKTPOIUTHIECKAsT TUCCOIIHALIHS,
- CaMOCTOSITEIBHO ($opmynupoBarhb U | OKHCIIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKOH peaKIiy, XHMUIECKOe
aKTyalM3UpoBaTh INpOoOJIeMy, pacCMaTpuUBaTh €€ | pABHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHs XHUMHYECKOTO CTPOCHUS
BCECTOPOHHE; opranndeckux BemecTB A.M. bBytiepoBa, TeopHus 3IEKTPOIUTHYECKOU

- YCTaHaBIWBAaTh CYIICCTBEHHBIA MPU3HAK HJIH
OCHOBaHHS JJIsi CpPaBHEHHUs, KilacCHDUKAUU U
000011IeH S ;

- ONpeAcNATh IETH JeITEIHHOCTH,
apaMeTPhbl U KPUTEPUH UX TOCTHKCHHUS;

3aJaBaTh

Jcconuanuu, nepuogudeckuit 3akon JI.1. MenjeneeBa, 3aKOH COXpaHEHUS
MAacCHhI), 3aKOHOMEPHOCTH, CUMBOJIMICCKHH SI3BIK XUMHUH, (PaKTOJOTHICCKUE
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJYUYCHUH W O€30TIaCHOM HCIOJIb30BAHHH
BOXHEHWITNX HEOPTraHWYCCKHMX W OPraHWYCCKHX BEIIECTB B OBITY U
MPAKTUYECKOMN NEeITeILHOCTH YEJIOBEKA;

! YKa3blBalOTCA NMYHOCTHBIE U meTanpeameTHble pesyabTatbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosibHoi popme, bopmupyemble
06LeobpasoBaTenbHOM AUCUUNIMHON
2 IncumMnAnHapHble (MpeAMETHbIE) pesynbTaTbl YKa3biBalOTCA B COOTBETCTBUM C METOAMKOIN NPenoaBaHnsa AUCLMMIUHDI
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- BBISIBIITH 3aKOHOMEPHOCTH W TPOTHBOPCUYHUS B
paccMaTpHUBaEeMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B ACATEIHHOCTD, OLICHUBATh
COOTBETCTBHE pE3yJbTaTOB IIEJISAM, OIICHUBATh
PUCKU TOCIECTBHUNA IS TEIHHOCTH;

- pa3BHBATh KPEATHBHOE MBINUICHUE TIPU PEIICHUM
YKU3HEHHBIX MPo0JIeM

0) 0a30BbIe HCCIEN0BATEIbCKHE IEHCTBHS:

- BIaJCTh HABBIKAMHU YI€OHO-UCCIEA0BATEIBECKON U
MPOEKTHOW JEATEIIFHOCTH, HABBIKAMH Pa3pEIICHUS
npo0Jem;

- BBUIBIIATH TPUYIUHHO-CIICJCTBCHHBIC CBSI3U W
aKTyaJU3UpOBaTh 3a/a4y, BBIIBUTATh THIIOTE3Y €€
perreHus, HAXOJHUTh apryMEHTHI JUTST
JIOKa3aTeNbCTBA CBOMUX YTBEP)KICHHUH, 3a7aBaTh
mapaMeTphbl U KPUTCPUH PEIICHUS;

- aHAJM3UPOBATh INOJYYECHHBIE B XOJE PELICHUS
3aa9d Pe3yNbTaThl, KPUTUYCCKH OIICHWBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBaTh H3MEHEHHE B
HOBBIX YCIIOBHSIX;

- YMETh [IEPEHOCUTH 3HAHUS B MO3HABATENBHYIO U
MPAKTHICCKYIO 00aCTH KU3HEIEATSIEHOCTH;

- yYMeThb UHTETpUpOBAaTh 3HAHUS U3 pPasHBIX
MpPEeIMETHBIX 00IacTel;

- BBIIBUTATH  HOBBIC  HJCH,
OpPUTHHAIBHEIC ITOAXO0BI M PEIICHUS;
- CIIOCOOHOCTD UX HUCIOJb30BaHUS B
MO3HABATEIbHON U COLIMAIbHOMN MPAKTUKE

IpeIaraTh

- YMETb BBIABIATH XapaKTE€pHblE NPU3HAKK M B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOLIUE IIOHATUS IIPH ONKUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BELIECTB M WX IMPEBpALICHUII;

BBISIBIISAITh  B3aMMOCBS3b  XMMHUYECKUX  3HaHUM €  MOHATUAMH U
MIPEICTABICHUSIMH IPYTHX €CTECTBCHHOHAYYHBIX ITPEIMETOB;

- yMEThb WHCNOJb30BaTh HAUMEHOBAaHUSA XUMHYECKUX  COCAMHEHHI
MEXJIYHApOJHOTO0 COI03a TEOPETUYECKOM ¢ NPUKIATHOM XUMHUU U

TpUBUAJIbHbIC HA3BaHUS BAXKHEHUIIIMX BENIECTB (STUJICH, alleTUJIeH, TIIUIIEPHH,
¢enon, ¢opmanpaerua, YKCyCHas KHCIOTa, TIUIUH, YrapHBIA Tas,
YIJIEKUCIIBIM Ta3, aMMHaK, raiieHas U3BECTh, HeraleHasi U3BECTb, TUTheBas
colla U IPYTUX), COCTAaBIATH (POPMYNBI HEOPTAaHUYECKUX U OPraHHYECKUX
BEUICCTB, YPaBHCHHUS XHMHYECKUX pEaKIUH, OOBACHATH WX CMBICT;
MIOATBEPKAATh XapaKTEpHBIC XUMHUYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOLIUMH IKCHEPUMEHTAMH U 3aMHUCSIMHU YPABHEHUN XUMUYECKUX
peakuuii;

- YMeThb YCTaHaBJIMBaTbh NPUHAJJIEKHOCTh M3YUYEHHBIX HEOPraHUYECKUX H
OpPraHUYECKHUX BEIIECTB K OMpPECIICHHBIM KiIaccaM M IpyIIaM COeAMHEHU,
XapaKTepu3oBaTb MX COCTAB M BaXKHEHIIME CBOMCTBA; OMpPENENSATh BUIIbI
XUMHMUYECKUX CBs3eU (KOBaJICHTHAs, MOHHAs, METaJUIMYECKasi, BOAOPOAHA),
TUTBI KPUCTAIUTMIECKIX PEMIETOK BEMIECTB; KIIACCUDHUITIPOBATE XUMIUUECKUE
peaxiuuy;

- copMmmpoBaTh MPEICTABICHUS: O XUMHYECKOM  COCTaBISIOMICH
€CTECTBEHHOHAyUYHOW KapTHHBI MHpA, POJU XUMHHU B TO3HAHUM SIBICHHM
IpUpOnbl, B (POPMHPOBAHWM MEIIDICHUS ¥ KyJIbTYpbl JIHYHOCTH, €€
(YHKITMOHATBHOM TPAaMOTHOCTH, HEOOXOAUMOM I PEIICHUS MPAKTHICCKUX
3a/1a4 ¥ 9KOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IO0POBBIO U
IPUPOTHOH Cpee;

- YMETh TMPOBOAWTH PACUETHI MO XUMHUYECKHM (OpMyJiaM H ypaBHEHHUSIM
XUMHYECKUX  PEaKIUi ¢  HCIOJb30BAaHHEM  (DU3MYECKUX  BEJHYHH,
XapaKTEPHU3YIONINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HopManbHBIE YCIIOBHMS) Ta30B, KOJMYECTBa BEIIECTBA; HCIOJb30BaTh
CHUCTEMHBIC XMUMHYCCKUE 3HAHWS ISl TMPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM
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OK 02.
Hcnonp3oBaTth
COBPEMEHHEIE
cpezncTBa
MIOHCKa,
aHamM3a u
UHTEpIpeTaLN
1 uH(pOpMaUH
u

B 00s1acTH IEHHOCTH HAYYHOI0 MIO3HAHMSA:

- c(hopMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKH W OOIIECCTBEHHOW NPaKTUKH,
OCHOBAaHHOTO Ha Juanore KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B
MOJIUKYJIETYPHOM MUPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M UYUTATEJIbCKOU
KYyJbTYpbl KaK CPEICTBa B3aUMOJCHCTBUS MEXKIY

- YMETh IUTAHUPOBATH M BHIIIOHATh XUMAYCCKIH SKCIIEPUMEHT (TIPEBPALICHHS
OpPraHWYECKUX BEIICCTB MPH HArPEBAHUH, TIOTYUCHHE STHIICHA U U3yUCHHUE €TO
CBOMCTB, KAaueCTBEHHBIC pEaKIMd Ha albJCTHIbI, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHAaTyparus OSIKOB P HarpeBaHUM, IIBETHHIC PEAKIINH OCITKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, ONIPEIeIISITh CPelly BOJHBIX PaCTBOPOB,
Ka4eCTBCHHBIC pEaKkInu Ha cynbdar-, KapOoHAT- M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHSI; PeliaTh SKCIIEPUMEHTANILHBIC 3a]a4M 110 TeMaM "MeTabr"
u "HemeTamiel") B COOTBETCTBUH C NIPAaBUJIAMH TEXHUKH 0E30MMaCHOCTHU MPH
oOpallleHHH ¢ BEIeCTBAMH M JIJA0OPATOPHBIM 000PYA0BaHUEM; MPEACTABIIATh

WHGOPMAIIVIOH | JIIOABMH U TIO3HAHUS MHPA; pe3yNbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMe 3aliCH ypaBHEHUH
HBIE - OCO3HAaHHE LEHHOCTH HAYYHOH [esTeNbHOCTH, | COOTBETCTBYIOIIUX pPEaKIUid W (POPMYJTUPOBATH BBIBOJBI Ha OCHOBE AITHX
TEXHOJIOTUU TOTOBHOCTh  OCYIIECCTBISATH  TMPOEKTHYIO U | PE3yJbTaTOB;
JUTS UCCIIeIOBATEIBCKYIO JeSTENLHOCTD | - YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(DOPMAIIUIO, TTOTYYaeMYI0 H3 Pa3HbIX
BEITIOTHEHUS WHAWBHUTYaTHHO U B TPYIIIIC; HCTOYHHUKOB (CPEICTB MaccoBOi nH(opMaruu, cetb UHTEpHET U ApyTHe);
3aj1a4 OBjlajeHne  yHHBEPCAJIBHBIMH  YY€OHBIMH | - BJIQ/ICTh OCHOBHBIMH METOJIAMH HAyYHOTO TIO3HAHHUS BEIIECTB M XUMHUYECKHX
npod)eCCHOHANl | MO3HABATEIbHBIMH A€iiCTBUSIMU: sIBIIEHUH (HAOIOCHIEe, H3MEPEHIE, IKCTICPUMEHT, MOICITUPOBAHIE);
bHOM B) padoTa ¢ nHpopManmeii: - yMeTh MPOBOJIUTH PacYeThl MO XUMUYECKUM (opMyiaM M ypaBHEHHUSM
NETETFHOCTA | - BIIAJETh HABBEIKAMH TOMYYCHHUS WH(POPMAIUU W3 | XUMHUECKUX  PEAKIUid ¢  HCIOJNb30BaHWEM  (DM3WUYCCKUX  BEIHYMH,
MK 4.1. WUCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITENBHO | XapaKTEPU3YIOIINX BEUIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00bemMa
OCyl1eCcTBJAAT | OCYIIECTBIATH MOWCK, aHAJM3, CHCTEMATH3alNIo U | (HOPManbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BATh
b MHTEPIIPETAIMIO NHPOPMAIINY Pa3InYHbIX BUJIOB M | CUCTEMHbBIE XMUMUYECKUEe 3HAHUS UIS TPUHATHSA DPEHICHUH B KOHKPETHBIX
MHCTa/LIAnu0, | popm npencraBieHus; JKU3HEHHBIX CUTYAINIX, CBSI3aHHBIX C BEIIECTBAMY U UX IPUMEHCHHEM
HACTPOMKYy M | - CO31aBaTh TEKCTHl B PasIMYHBIX (opmarax c
06C/IyXMBaHU | YIETOM Ha3sHa4eHUs HHPOPMAIMM M LENEBOH
e ayUTOPHY, BBIOMpAs ONTHMAJIBHYIO  (QopMy
IporpaMMHoOr | IIPE/ACTABICHHUS U BU3yaIM3aLiu;
0 - OICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTB
oBecneyenuss | AHOOpMAIMK, €€ COOTBETCTBHE IIPABOBHIM U
KOMIIBIOTEpH | MOPAIbHO-3THYCCKHM HOPMaM;
bIX CHCTEM. - HWCHOJB30BATh CPEACTBA HH(POPMANUOHHBIX H

KOMMYHUKAIIMOHHBIX TEXHOJOTHA B PCIICHUU

KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX u

OpPTraHM3allMOHHBIX  3a/Mad ¢ coOJIoeHHeM
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TpeOOBaHMIA SPrOHOMHUKH, TEXHUKH OE30IaCHOCTH,

THTHEHBI, PECYpCOCOCpPEIKEHHS, IMPABOBBIX H
STHYECKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0E30IMacCHOCTH;

- BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI
nHpOpMaIy, HHHOPMAMOHHOH 0€30MaCHOCTH
JMYHOCTH;

OK 04.
OddexTrBHO
B3aUMOJIEHCTBO
BaTh U
paboTatb B
KOJIJICKTHUBE U
KOMaHAC

K 4.1.
OcyuiecTBaAT
b
HWHCTAJLISIHIO,
HAaCTPOMKY U
006C/TyKUBAaHU
e
nporpaMMHOT
0
obecredyeHuUst
KOMITBIOTEPH
BIX CUCTEM.

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEICTICHUIO;
-OBIIaJICHHE HaBBIKaMH yaeOHO-
HCCIIEIOBATEIBCKON, MPOEKTHOW U COLMAIBHOU
TIeSITeNbHOCTH;

Osgiaienne YHUBEPCAJTbHBIMU
KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

0) coBMecTHAsI 1eSITeJILHOCTD:

- TOHUMaTh M HCIIOJB30BaTh MPEUMYIINECTBA
KOMaHIHOW W MHIUBUAYATLHON pabOTHI;

- MPUHUMATh IIEIM COBMECTHOW JESITECILHOCTH,
OpPTraHHU30BEIBATh M KOOPJIUHHPOBATH NEHCTBHS 10
ee JIOCTIDKEHMIO: COCTaBIISITh IUUIaH JIEHCTBHIA,
pacrpeiessaTh poJu C YIeTOM MHCHUH YJaCTHUKOB
00CyX/IaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOODJWHHPOBAaThH ¥ BHIIOIHITE paboTy B
YCIIOBHSIX peaNbHOTO, BUPTYaJILHOTO "
KOMOWHHPOBAaHHOTO B3aUMOICHCTBYSI,

- OCYHIIECTBJISTh TIO3UTHBHOE CTPATETHYECKOE
MOBENICHUE B PA3IMYHBIX CHTYAIHSX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITHATHBHBIM
OniiaieHNe YHUBEPCAJBHBIMH PeryJIITHBHBIMH
JeHCTBUSIMH:

I') NPUHATHE ce0sl U APYrUX JI0Aei:

- IPUHUMATh MOTHUBBI ¥ apTYMEHTHI APYTUX JIOACH
MIPH aHAIN3E PE3YIBTATOB JIEATSILHOCTH;

- YMETb IUTaHUPOBATH M BHIIOITHATH XUMHYECKHN SKCTIEPUMEHT (TIPEBPaIICHI
OpPTraHMYECKHX BELECTB IIPU HArpEBaHUM, OTYUEHHUE ITHIICHA U U3yUCHUE ETO
CBOMCTB, KadeCTBEHHBIC pEAaKIMHd Ha albJeTHIBI, KpaxMmall, YKCYCHYIO
KUCJIOTY; JeHaTypauus OENKOB IPU HarpeBaHUM, LIBETHBIC PEAKLK OCJIKOB;
MIPOBOJMUTH PEaKIINU HOHHOTO 0OMEHa, OTIPEeNsTh Cpely BOJHBIX PacTBOPOB,
Ka4yeCTBeHHbIE peakluyd Ha cynb(ar-, KapOOHAT- M XJIOPHI-aHWUOHBI, Ha
KaTHOH aMMOHUS; PEIIaTh SKCIEPUMEHTAIIbHBIE 3a/1a4H 110 TeMaM "Meraisr"
n "Hemerayuibl") B COOTBETCTBUU C TIpaBHJIaMH TEXHHUKH 0€30IaCHOCTH MPHU
oOpalleHnH ¢ BEIIeCTBaMU U JIA0OPATOPHEIM 000PYAOBaHUEM; IPEACTABIIAT
pe3ybTaThl XMMHYECKOTO J3KCIIEpUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIINX PEAKIUi W (OPMYyIHUPOBATH BBHIBOJABI HA OCHOBE ITHX
pe3yJIbTaToB

1 noagnuce

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay.
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- TIpHU3HaBaTh CBOE MPABO U IMPaBO JAPYTUX JIOACH
Ha OIIHOKU;

- pa3BUBATh CIIOCOOHOCTH MIOHMMATh MHUP C
MTO3UIIMH JPYTOT0 YEIIOBEKA;

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYy>Karolen
cpensl,
pecypcocbepex
EHHIO,
MIPUMECHSTH
3HaHUA 00
U3MCHEHUH
KIIIMaTa,
TPUHIIHIIBI
OCepEKITUBOTO
MIPOU3BOCTBA,
3¢ PeKTHBHO
IeNCTBOBATh B
Ype3BbIYaNHBIX
CUTYyaIIUsX.

MK 5.2.
Paspa6arbiBaT
b IPOEKTHYIO
JIOKyMeHTalu
10 Ha
pa3paboTKy
HHpOpMaIMOH
HOU CHUCTEeMbI
B
COOTBETCTBUH
C

B o0:1acTH 3K0JI0TH4Y€CKOr0 BOCIUTAHUS:

- c(hOpPMHPOBAHHOCTH AKOJIOTUYECKOW KYIBTYPBI,
MOHUMAHUE BIUSIHUS COLMAIbHO-)KOHOMHYECKUX
OpPOLECCOB  HAa  COCTOSIHUE  NPUPOJHOM U
COIIMANBHON Cpelpl, OCO3HaHUE IJI00AIBHOIO
XapakTepa IKOJIOTHIECKUX Mpo0IIem;

- IJIAHMPOBaHME U OCYIIECTBIECHUE HACHCTBUI B
OKpYXKaIel cpeae Ha OCHOBE 3HAHMS Leled
YCTOHYMBOI'O pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JCUCTBUMN, IPUHOCSIUX BPE]
OKpY’KaroIlleH cpese;

- yMEHHE MpPOTHO3MPOBAaTh HEOIArONpUATHBIE
9KOJIOTUYECKHUE TOCIEACTBUS IPEANPUHUMAEMBIX
JIeMCTBUM, TPEIOTBPALLATh UX;

- paciupeHue OTIbITA
9KOJIOTMYECKO HalpaBIeHHOCTH;
- OBJIaJICHUC HaBBIKaMH y‘l€6HO—HCCHGHOBaTeHBCKOﬁ,
MMPOCKTHON U CONUAIIBHOU ACATCIIBHOCTH,

JACATCIIBHOCTHU

- copMHpoBaTh MPEICTABICHUSI: O XUMHYCCKOM  COCTaBIAIOLICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUpPA, POJIM XUMHUHU B TIO3HAHUM SIBICHUM
Opupoasl, B (HOPMHUPOBAHHUM MBINUICHUS W KYJBTYphl JIMYHOCTH, €€
(YHKIIMOHAIEHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHICCKAX
3a/1a4 ¥ SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 370POBBIO U
MIPUPOJTHOMN cpejie;

- YMeTh COOJIIOJaTh MPaBUIa YKOJOTHYCCKH LIEIeCO00Pa3HOTo MOBEIACHUS B
OBITY W TPYIOBOW AEATEIHHOCTH B IENAX COXPAHEHHS CBOETO 3JIOPOBBS H
OKpy>XKarolen MPUPOJHON Cpelbl; YUYUTHIBATh ONACHOCTh BO3JEHCTBHS Ha
JKABBIE OPTaHMU3MBI OIIPEACIICHHBIX BEIIECTB, TOHMMAasl CMBICH ITOKAa3aTellst
MpEIETbHON JOIMYCTUMOW KOHIIEHTpAaun

1 noagnuceb

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay.
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Tpe6oBaHUAM
Y 3aKa34MKa.

AOKYMEHT noaAnnucAH 3NIEKTPOHHOM noanucbro
1 nognucb
CBefieHNsi 0 MOANUCAX — Ha NnCTe noanuceid. Mposepka NOANNHHOCTM — no QR-koay.

TAMOY CO «HMKHETarnnbCknn £
TOprOBO-BKOHOMI/NECKVII?I |
Konnemx»




2. CTpyKTypa 1 coep:KaHue 0011e00pa3oBaTeIbHOM U CIUIIINHbBI

2.1. O0beM y4eOHOM TUCUMILUIMHBI M BUIbI Y4eOHO# padoThl

Buy yueGHoii paGoThI

O0LeM B yacax

B T.4.
O01bem 00pa3zoBaTe/IbHOI NMPOrpaMMbl y4eOHOH THCIUMIMHBI 72
BT. 4.:

1. OcHOBHOe coep:kaHue 70
BT. 4.:

TEOPETHYECKOE 00yIeHHE 70
JlaGopaTopHbIe U TPaKTUICCKUE 3aHATHS 64
WHJUBUYIIbHBIN MPOCKT (Oa/Hent) HeT
IIpomexyrounas arrecranus (nuddepeHIUpOBaAHHDIIH 3a4eT) 2

AOKYMEHT NOANMUNCAH 3NEKTPOHHON noanncbio
1 nognucb
CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.
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2.2. TemaTu4ecKMii IVIAH M COAEPKAHME U CHMILTTHHBI

HaumeHnoBaHue Conep:xanue yueGHOro Mmatepuaja (0CHOBHOe U NMpodeccuoHATbLHO-OPUEHTHPOBAHHOE), O6LeM YaCOoB dopmMupyembie
Pa3leioB U TeEM JIaGopaTOpHbIE U NMPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOLYJIb KOMIETEeHIHH
1 2 3 4
OcHOBHOe cojiepKaHue 64
Paznen 1. OcHOBBI CTPOEHUS BelllecTBa 6
Tema 1.1. OcHOBHOe coiepKaHue 4 OK 01
Crpoenue atomoB | TeopeTrnyeckoe odyueHue 2
XUMHHCCKUX 1. CoBpemeHHas MozeNnb CTpoeHUs aroMa. CUMBOIMYECKUM A3bIK XMMHHA. XUMHYECKHUHA DIIEMEHT.
SJICMEHTOB DnekTpoHHass KoH(purypauust atoma. Kiaccudukamus XAMHYSCKHX OSJIEMEHTOB (S-, p-, d-
fipupoaa aJieMeHTH). BaneHTHBIe 251eKTpoHbl. BajJeHTHOCTh. DNEeKTpOHHAs NMPUPOa XUMHUYECKOH CBS3H. 2
XHMHYECKOH DEeKTPOOTPHUIATEIFHOCTh. BUIBI XUMHUECKOM CBsI3M (KOBAJECHTHAS, HOHHAS, METaUTHUECKas,
CBsA3N BOJIOPOJIHASA) U COCOOBI €€ 00pa3OBaHUS
IIpakTHyeckue 3aHATHSA 2
2. Pemlenne 3amaHuii Ha HCIOJL30BAaHHE XMUMHYECKOM CHUMBOJIMKM UM Ha3BaHUM COEOUHEHUN IIO
HOMEHKJIATYpe MEXIyHapOJHOTO COH3a TEOPETUYECKON M MPUKIAIHON XUMHUH M TPUBUAIBHBIX
HAa3BaHWU 11 COCTABJCHUS XUMHUYECKHX (OPMYJI JBYXaTOMHBIX COCIUHEHUI (OKCHJIOB,
CyJb(QUIOB, THAPHUIOB U T.I1.) U APYTUX HEOPTaHUYECKUX COSJANHEHUH OTIENIbHBIX KIacCOB. 2
[IpakTudeckue 3aaHusi HA YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
NEPUOMYECKUM M3MEHEHHEM CBOWCTB XMMHYECKHX DJIEMEHTOB M MX COCIUHEHUH B COOTBETCTBUH C
noJioxkeHreM Ilepnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOe cojepskaHue 2 OK 01
Ilepuonnyeckuit | [IpakTHvecKkue 3aHATHS 2 OK 02
3aKOH W Tabmia 3. Tlepuoauyeckas cucteMa XuMuueckux seMenToB [I.1. MenpeneeBa. GU3HUECKU CMBICIT
AN Menneneesa I[Tepuoauueckoro 3akona JI.1. MeneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBHH C MOJIOKCHUEM
XMMHUYECKOTo 3JieMeHTa B [leproandeckoii cucreme. MUpOBO33peHUECKOE U HAyYHOE 3HAYCHUE
Ilepuonnueckoro 3akoHa JI.J1. Menneneesa. IIpornosst JI.U. MenaeneeBa. OTKpbITHE HOBBIX >
XHUMHUYECKUX 3JICMEHTOB.
Perienue npakTHKO-OPHUEHTHPOBAHHBIX TEOPETUUCCKUX 3aaHUM HA XapaKTePHU3ALUI0 XUMHUYCCKUAX
3JIeMEHTOB «MeTaTniecKkre / HeMETAITHUECKUE CBOHCTBA, IIEKTPOOTPHUIIATCIIHHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUH C UX 3JICKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B TIEPHOAUIECKON CHCTEME
XuMudeckux 31eMeHToB [[.M. MeneneeBay
Paznen 2. XumMuueckue peakiuun 10

AOKYMEHT noAnnCAH 3NIEKTPOHHOM noanucbro
1 noagnuce
CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay.

TAMOY CO «HMKHETarnnbCknn £
TOProBO-3KOHOMUYECKUI
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Tema 2.1. Tunst | OcHOBHOE cojepKaHHe 4 OK 01
XUMHYECKUX Teoperuueckoe 00yueHue 2
peaxuuii 4. Kiaccuukaius 1 THITBI XAMAYECKUX PEaKIIMK ¢ y9acTHEM HEOPTaHMYSCKHUX BEIIECTR.
CocTraBiieHre ypaBHEHUH PEaKIMi COCTUHEHHUS, Pa3JIOKEHIISI, 3aMEIICHUs, OOMEHA, B T.4.
peaKIuii ropeHns, OKUCICHUSI-BOCCTAHOBIICHUSI.
YpaBHeHUs1 OKUCIIEHUI-BOcCTaHOBIEHUs. CTeneHb OKucaeHusl. OKUCIUTENb U BOCCTAHOBUTEIb. 2
CocrapneHue U ypaBHUBAaHHE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMN METOAOM JICKTPOHHOTO
Oamanca. OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINN B IIPUPOJIC, IIPOU3BOJICTBEHHEIX MPOIeCcCaxX U
JKU3HEACATENbHOCTH OPraHU3MOB
IpakTuyeckune 3aHATUS 2
5. KonuuecTBeHHBIE OTHOIIEHUS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI
M0 YpaBHEHHUSAM XUMHUYECKUX peakuuid. Moib Kak eIuHHUIa KOJMYecTBa BemlecTBa. MolspHas
Macca. 3aKOHBI COXPAaHEHHS Macchl M SHEPruu. 3akoH ABoraapo. MoispHbBI 00beM ras3os. 2
OTHOcUTeNnbHAsl IUIOTHOCTH Ta30B. PacueTsl 1O ypaBHEHHMSIM XHMHYECKHX pEaKIUuil C
HCTIOJIH30BAHUEM MacChl, 00beMa (HOPMaJIbHBIC YCIOBHSI) Ta30B, KOJIMYECTBA BEIICCTBA
Tema 2.2. OcHoBHOe coJepskaHue 4 OK 01
OnexrponuTHiecKa| TeopeTnueckoe 00ydeHne 2 OK 04
A aucconnanus u 6. Teopusi >IEKTPONIUTHYECKON mucconuanuy. MoHBL DIEKTPOIMTHI, HEXIEKTPOIUTHL. Peakuuu
MOHHBIH 0OMEH HOHHOTO OOMEHa. 5
7. CocraBieHue peakiuii MOHHOrO OOMEHa MyTeM COCTAaBJICHHS WX TOJHBIX M COKpAalleHHBIX
MOHHBIX YpaBHEeHUH. KHCIOTHO-OCHOBHBIE peakliiu. 3aJaHusl Ha COCTaBJIEHNE HOHHBIX PEaKIUil
JlabopaTopHble 3aHATHSI 2
JlabopaTopHast paboTa “THIBI XUMHUYESCKUX PEaKIIHiA”.
HccnenoBanne THIIOB (IO COCTAaBY M KOJIMYECTBY MCXOMHBIX M 00Pa3yIOIINXCs BEMISCTB) U MIPU3HAKOB >
XHUMUYecKuX peakiuii. [[poBeneHue peakuuii HOHHOro 0OMeHa, OIpe/eNIeHre CPE/Ibl BOJHBIX
pacTBOPOB. 3a7aHNs HA COCTABJICHHE HOHHBIX PEaKLIU
KonTpoanHas
8. CTpoeHue BelecTBa U XMMUYECKHE PEaKIINU 2
pabora 1
Pasgen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiepKaHue 4 OK 01
Knaccnpuramms, | Teopernueckoe 00ydenne 2

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

TAMOY CO «HMKHETarnnbCknn £
1 noagnucb TOProBO-3KOHOMUYECKUI
CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay. KOMemx»




HOMEHKJIaTypa U
CTpOCHHUE
HEOPraHUYECKUX
BEIICCTB

9. TlpenMer Heopranmueckor xumun. Kiaccudukarus Heoprannueckux Bemiects. [IpocTeie u
crnoxHble BeniecTsa. OCHOBHBIE KJIACChI CIOXHBIX BELIECTB (OKCHUbI, THAPOKCHUIBI, KUCIOTHI,
coiu). B3auMocBA3b HEOPraHNYECKUX BEIECTB.

10. Arperarasle cocTosHUS BemecTBa. Kprucramumdeckue n aMmopgHble BermecTa. THITBI
KPUCTaJNIMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIIpHAsi, HOHHAS, METAJITTNYecKas ). 3aBUCUMOCTh
(PM3MUECKIX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINIECKON PEIIeTKH. 3aBUCHMOCTh XUMHYECKOIH
AKTUBHOCTHU BEILECTB OT BUJa XMMUYECKOH CBSI3U U THUIIA KPUCTAIITMUECKOM pemeTky. [Ipuunnbl
MHOT000pa3usi BeIIeCTB

IpakTH4yeckune 3aHATHS

HomenknaTypa HeopraHU4ecKUX BEIISCTB: Ha3BaHUE BELIECTBA UCXOIS M3 UX XUMUYECKOW (hOPMYIIBI
WJIH COCTaBJICHUE XUMUIECKOH OPMYITBI HCXOIs M3 Ha3BaHHS BEIIECTBA 110 MEXKTYHAPOIHOMN
(UIOITAK) nimu TpuBHaIbHOM HOMEHKJIAType.

Pemenne mpakTHYECKUX 3aJaHW MO KJIACCH(UKAIINM, HOMEHKIATYpe W XUMHUYCCKUM (QOpMyIaMm
HEOPraHWYeCKUX BEIIECTB PAa3JIMYHBIX KJIACCOB (yrapHbId Ta3, YIJIEKHCIBIH ra3, aMMHaK, ralieHas
W3BECTh, HETAIlIeHas! H3BECTh, TUTHEBAS COJIA M IPYTHX): HA3BIBaTh U COCTABIATH (DOPMYITBI XUMHICCKUAX
BEILIECTB, OMPEACIATh IPUHAUIC)KHOCTD K KIIaccy.

Hcrounmnku xumudeckoit nadopMaruu (CpeacTB MaccoBO# nH(opMaIum, ceTb HTEpHET U ApyTHE).
[Nouck nHdopMalyu 1Mo Ha3BaHUSIM, HICHTU(DHKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 02
IIK...

Tema 3.2. dusuxo-
XAMHUYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BCIIICCTB

OcHoOBHOe cojepskaHue

Teopernueckoe 00yueHue

11. Metayel. OOmue ¢u3uveckne M XUMHYSCKHE CBOMcTBa MeTauioB. CIIOCOOBI TOTYYCHUS.
3HaueHHEe METAUIOB M HEMETA/UIOB B MPHUPOJIE U JKU3HEACIATEIHbHOCTH YEeJI0BEKA U OPraHHU3MOB.
Koppo3us meTamioB: BHIBI KOPPO3HH, CIIOCOOBI 3alIUTH METAIOB OT KOPPO3UH

12. Hemetaimel. OOmume Gpu3nIeckre U XUMHYECKHE CBONCTBA HEMETAUIOB. THIUYHBIC CBOWCTBA
HemetaioB [V— VII rpynmn. Knaccudukanuss ¥ HOMEHKJIATYpa COSAMHEHHN HEMETallIoB.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPHPOJIC

13. XumMuveckue cBOWCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUI0B, THIIPOKCHJIOB,
KHCJIOT, COJICH | JTp.). 3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHCHHH, BBICIIMX OKCHUIOB U THAPOKCHIOB

HpaKaneCKne 3AHATUA

14. CoctaBineHue ypaBHEHHH XHMHUYECKHX pEaKUUA C YydyacTHEM TIIPOCTBIX M  CJIOKHBIX
HEOPraHWYECKUX BEIECTB: METANIOB U HEMETAJUIOB; OKCHJOB METAJIOB, HEMETANIOB MU
aM(pOTEPHBIX AIIEMEHTOB; HEOPTaHUYECKHUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THIPOKCHUIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIINX UX CBOMCTBA.

PelieHne NnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, IOJYUYEHUE U

OK 01
OK 02
IIK...

1 noanncb TOpI’OBOSKOHOMI/NECKVII?I
CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay. KOMemx»
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0e30MacHOe HCHONB30BAHME BAKHEHIINX HEOPraHMYCCKUX BELIECTB B OBITY M MPAKTUYECKOM
JIESITEIbHOCTH YEJIOBEKa

Tema 3.3. OcHOBHOe coiep:xaHue 2 OK 01
Unentudpurauns | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHNYeCKHUX 15. JTaboparopuas pabota «VieHTHUKAIHST HEOPTAHUYECKHUX BEIIECTBY. OK 04
BEILIECTB Pemienne sKCnepUMMEHTANbHBIX 3a7a4 0 XUMHYECKMM CBOWCTBaM METa/NIOB M HEMETalIoB, IIO
pacIO3HABAHUIO ¥ MOTyUYCHUIO COSIMHEHIH METAIUIOB M HEMETAILJIOB. >
Wnentndukanys HEOPraHUYECKUX BEIISCTB C HCIOJIL30BAaHMEM HX (U3MKO-XMMHYECKHUX CBOWCTB,
XapaKTEePHBIX KAueCTBCHHBIX peakiuii. KadecTBeHHBIE peaknnu Ha cynb(har-, KapOOHAT- M XIOPHUI-
AHHMOHBI, HA KATHOH aMMOHHS
KonTpoabnas N
16. CBolicTBa HEOPTraHUYECKUX BEIIECTB 2
padora 2
Paznea 4. CTpoeHue U CBOHCTBA OPraHuYecKUX BellleCTB 24
Tema 4.1. OCHOBHOe cojiepKaHue 4 OK 01
Knaccupukanus, | Teoperuuyeckoe oGy4yenue 2 IIK...
CTPOCHHEC 1 17. TlosiBneHue U pa3BUTHE OPraHUYECKOW XMMHUH Kak HayKu. [IpeaMeT opraHnueckoil XuMuu.
HOMEHKJIATypa MecTo ¥ 3HaUCHHE OPTAaHMYSCKON XMMHH B CHCTEME €CTECTBEHHBIX HaYK.
OpPTaHUICCKHUX XAMHYECKOe CTPOCHUE KaK TOPSIOK COCAMHEHHS aTOMOB B MOJICKYJE COTJIACHO HX BaJICHTHOCTH.
BEIIECTB OCHOBHBIC TTOJIOKEHHUS TEOPUH XUMHUYECKOTO CTPOSHHS OpraHHUeCKuX coequHeHuit A.M. ByTieposa.
18. YrnepoHslii CKelleT OpraHuueckoi MOJIEKyJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO 2
CTPOSHHUS MOJIeKYJ1. FI3oMepHs 1 U30MepBhl.
[Monsatne o QyakouoHanbHON rpynme. Pamukan. [IpuHOMOB KIacCHUKAIUHM  OPTaHHYECKUX
COeIMHEeHUN. MexTIyHapoHass HOMEHKJIATypa U PUHIIUITEI HOMEHKIIATYphl OpraHUYEeCKUX COSTHHEHUH.
[Monstre 06 a30TcoaepKAMUX COSAUHEHUSIX, OMOIOTHUECKH aKTUBHBIX BEIIECTBAX (YTIeBOAX, XKUPaX,
OenKkax U Jp.), BBICOKOMOJICKY/ISIPHBIX COSAMHEHUSIX (MOHOMEP, OJUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYecKUe 3aHATUSA 2
19. HomeHKk1aTypa OpraHu4ecKux COSAMHEHUI OTACIbHBIX KJIACCOB (HACHIIICHHBIC, HCHACKIIICHHBIE
W apOMaTHYECKHUE YTIICBOJOPOIbI, CIIUPTHI, (PEHOJIBI, aJIbJACTHU/IbI, KETOHBI, KAPOOHOBBIC KHUCIIOTHI
u np.) CocraBieHHE MONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OPTaHUYCCKHX BEIICCTB
OTAETBHBIX KJIACCOB, HWCIOJB3YySl HMX Ha3BaHUS 10 CHCTEMAaTHYECKOM W TPUBHAILHOM 2

HOMEHKIIAType (STHJICH, alleTUICH, DIMIEpHUH, (EHON, (OpMaTbIACTHA, YKCYCHas KHCIIOTa,
mmnuH). PacueTsl mpocTeiiieid hopMysbl OpraHMYECKONH MOJICKYJIBI, UCXOIS M3 DJIEMEHTHOIO
coctaBa (B %)
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Tema 4.2.
CsolicTBa
OpPTaHUYIECKHUX
COETMHEHUN

OcHoOBHOe cojepskaHue

12

Teopernueckoe 00yueHue

20. OU3MKO-XUMHYECKHE CBONCTBA OPTaHMUYECKHX COCIUHEHHUI OTHIENbHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKaMi ¥ HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTHYECKHHA psax U obmias dopmya;
Hn30Mepusl; (PU3MUECKHE CBOMCTBA; XMMHYECKHE CBOWCTBA; CITOCOOBI MOTYYCHHS):

21. — mpeneNbHEIC YTIIEBOIOPOIbI (aTKaHBI M IIUKITOATKAHEI). [ 'opeHre MeTaHa Kak OJTWH U3 OCHOBHBIX
HUCTOYHHKOB TeIJIla B IPOMBIIUICHHOCTH U ObITy. CBOICTBa NPUPOAHBIX YIJIEBOIOPOIOB,
HaxO0XJeHUE B MPUPOJIE U MPUMEHEHNE AIKaHOB;

— HETIpeIeNIbHbIC (aJIKEHBI, AIKUHBI U AJIKaJUCHBI) M apOMaTHYECKUE yriieBoAopoasl. ['opeHue aneTuieHa
KaK MICTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJIsi CBAPKU U PE3KH METAJIIOB

22. KHUCIOpOACOJep)Kalllie CoeAnHeHHs (CIUpTHl W (DEeHOJBI, KapOOHOBBIE KHCIOTHI W I(UPHI,
NBJETHIBl W KETOHBI, JKUPBI, YraeBoabl). llpakTuueckoe NpUMEHEHHE 3THJICHTIMKOJI,
riaunepuHa, ¢perona. [lpumenenne GpopManbaeruia, aneTanbaeruia, YKCyCHOH KHCIOTh. Mpuia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT. MOIOIIIHE CBOMCTBA Mbla

23. — a3oTcojepKaiye CoequHEHUs (aMUHBI M aMHHOKHCIIOTBI, OENKH). BhICOKOMOJICKYISpHBIC
COCTMHCHUS (CHHTETUYCCKHAE U OHMOJIOTHYEeCKH-aKTUBHEIC). MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BeHo. [lonnmepu3anus 3TUIIeHa Kak OCHOBHOE HAITPABJICHUE €r0 UCIIOIb30BaHHUS.

I"eHeTHYecKas CBSI3b MEKITY KJIACCAMH OPTAaHWICCKIX COCAMHECHUH

IIpakTn4yeckue 3aHATHS

24. CpoiicTBa OpraHMYECKUX COCAMHCHUH OTNENBHBIX KIIACCOB (TPHBHAIBHAS W MEXKIyHApPOTHAS
HOMCHKIIATypa, XWMHYECKHE CBOHCTBA, CIIOCOOBI TONYYCHHUS): TMpPEINC/IbHbIC (aJKaHbl H
OUKIIOAJKAHBI), HEmpeAeNbHbIe (aMKeHBI, aNKHHBI ¥ alKaIWeHbl) W  apOMaTUYECKHE
YTIICBOIOPOIBI, CITUPTHI K (PEHOITBI, KAPOOHOBBIC KHCIIOTHI ¥ 3(DHUPHI, ATbICTUIB ¥ KETOHBI, AaMIHBI
U aMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIDHBIC COCIWHEHHs. 3aJaHus Ha COCTABICHUE ypaBHCHHMA
XUMUYECKUX PEaKIUK C yJacTHEeM OpraHM4eCKUX BEHIECTB HA OCHOBAHHUH WX COCTaBa M CTPOCHUS

25. CocTaBieHre cXeM peakiuii (B TOM 4YHCle TO MPEIJOKEHHBIM IIeTOoYKaM MPEeBpaIICHHI),
XapaKTepU3YIOUINX XUMHUYCCKUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTIENBbHBIX KIIaCCOB,
CcrocoObl WX TIONYYCHHS W Ha3BaHHE OPTaHWYCCKUX COCTUHCHHN 110 TPUBUAIBHOW WM
MEKTyHAPOIHON CHUCTEeMAaTHYECKON HOMEHKIIATYpE.

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHMid Ha CBOMCTBA OpraHUYECKUX
COCIMHECHUN OTACIBHBIX KJIACCOB

JlaGopaTopHasi padoTa

26. JlaboparopHnas pabota “IIpeBpaliieHusi OpraHMYeCKUX BEIIECTB MPU HarpeBaHUH'".

OK 01
OK 02
OK 04
IIK...
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Tlonmydyenue 3TuIEHA U U3YUYEHUE €ro CBOMCTB. MoJienupoBaHre MOJIEKYJT M XUMUYECKUX TTpeBpalicHu
Ha MpuMepe 3TaHa, STHIEHa, alleTUIICHA U JIp.

Tema 4.3. OcHoBHOe coepskaHue OK 01
Upnentnduxauus | Teopernueckoe odydenne OK 02
OPTAHIICCKIX 27. buoopranndeckue coenuHeHus. [IpuMeHenne u Omomorndeckas poib yriaeBomoB. OKHCIeHHe OK 04
BEILICCTB, X YIJIEBOJOB — MCTOYHHMK JHEPTrUU JKUBBIX OpraHu3mMoB. OOIacTH NMPUMEHEHHS aMHUHOKHUCIOT. IIK...
SHATCHHC 1 [IpeBpamienus O6enkoB MUK B opranu3Me. buonornyeckue ¢pynkmmun O0eiakoB. bruonormaeckue
TIPUMCHCHHC B (dbyHKIMK KUPoB. Posib opraHnveckoil XMMUU B pEIlIeHUU MPo0JIeM MUIEBOM 0€30MacCHOCTH
ObrToBOIi 1 N 28. Ponb opraHW4YecKOil XMMHHU B PEIICHUU MPOOJIEM SHEPreTHYECKOM 0e3011acHOCTH, B Pa3BUTHH
MIPOM3BOACTBEHHOU
MEJHUIUHBL, CO3JaHUU HOBBIX MAaTEPUANIOB, HOBBIX HCTOYHHKOB JHEPTUU (aIbTCpHATHBHEBIC
JICATCIILHOCTH UCTOYHHKH dHEprun). OnmacHOCTb BO3ACUCTBUS HA JKUBBIE OPTaHU3MbI OPTaHUIECKUX BEILICCTB
HenoseKa OTIETBHBIX KIAcCOB (YTIEBOMOPOBI, CIHPTHI, (PEHOJBI, XJIOPOPraHUYECKHE MPOU3BOIHEIE,
ANbJIETUBI U JIP.), CMBICI IIOKA3aTeNsl MPEeIEIbHO TOMYCTHMON KOHIIEHTPAIHH

JlaGopaTopHble 3aHATHA

Jlabopatopnast padota: “UaeHTHUKAINS OPTaHUYECKUX COCTUHEHHIA OTICTEHBIX KITaCCOB”

Wnentudukanns opraHMYecKnX COCIUHEHUH OTACIBHBIX KIACCOB (HA MPHMEPE allbJeTHAOB, Kpaxmalia,

YKCYCHOM KHCIIOTBI, OSITKOB H T.II.) C UCIIOJIh30BAHUEM MX (DU3UKO-XUMUIECKHAX CBOHCTB U XapaKTEPHBIX

KaueCTBEHHBIX peakinui. JleHaTypanus Oenka Tpu HarpeBaHuW. L[BeTHbIE peakiuu OEIKOB.

BO3HUKHOBEHHE aHATUTUYCCKOTO CHTHANA C TOYKH 3PCHHUS XUMHUYECKHX MPOIECCOB MPH MPOTCKAHHUU

KayeCTBEHHOW PEeaKIIMH, TO3BOJIIIOMICH HICHTH(PHUINPOBATH MPEAJIOKCHHBIC OPTAaHMYECKUE BEIIECTBA
Konrpoanas 29. CTpyKTypa U CBOMCTBA OPTaHUYCCKUX BEIIESCTB
pa6ora 3 )
Paznen 5. KuHeTH4eckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX PeaKkuuii
CkopocTb OcHoBHOe coiep:xaHue OK 01
XUMHUYECKUX OK 02
PpeaKIuii. IIK...
Xumuueckoe
paBHOBecuE

Teopernueckoe odyuenue

OOKYMEHT MOAMNNCAH 3NIEKTPOHHOW NOAMNUCHIO

TAMOY CO «HMKHETarnnbCknn £
1 noagnucb TOProBO-3KOHOMUYECKUI
CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay. KOMemx»




30. CKOpOCTb peaKiiny, €€ 3aBUCUMOCTb OT Pa3IUUHBIX (aKTOPOB: IPUPOJIBI PEATHPYIOLINX BEIECTB,
KOHILICHTpallU{ PEearupyolUX BEIIECTB, TEMIEPATyphbl U IO PEAKIIMOHHON MOBEPXHOCTH.
TemnnoBbie 3P HEKTH XUMUUYECKUX PEaKIMKi. DK30- ¥ SHIOTEPMUICCKUE, PEAKIIHH.

OO0paTuMOCTh peakIuii. XMMHYECKOe PaBHOBECHE M €r0 CMENICHHE O] JeWCTBHEM Pa3InIHBIX
(baxkTopoB (KOHIEHTpalUusl PearcHTOB WM MPOLYKTOB PEaKLUH, JaBJCHUE, TeMIIepaTypa) AJs
CO3/IaHUs] ONTUMAJIIBHBIX YCJIOBUI poTeKaHusi Xumuueckux npoueccon. Ipunnun Jle [latenbe

IIpakTHYecKue 3aHATHSA OK 01
Penienye NpPaKTUKO-OPUEHTHPOBAHHBIX 3alaHMil Ha aHamu3 (aKTOpOB, BIUSAIOIIMX Ha H3MEHEHHE OK 02
CKOPOCTH XUMHUYIECKOH PEaKIUy, B T.4. C TIO3UIINH YKOJIOTHUECKH [EJIECO00Pa3HOTO MMOBEACHUS B OBITY U IIK...
TPY/IOBOH JIEATEIBHOCTH B IENISX COXPAHEHHS CBOCTO 3I0POBbS U OKPYIKAIOIICH MPUPOJHOM CpeIbl.
PemmeHne mNpakTHKO-OpPUEHTHPOBAHHBIX 3alaHUuil Ha mpuMmeHeHue npuHiuna Jle-lllatense mis
HAXOJXK/ICHMsI HAIIPABJICHUS CMELICHUS PABHOBECHS XHMHUYECKOHW pEaklUud K aHaiu3 (aKTOpoB,
BIVSIIOIINX HA CMEICHIE XUMHIYIECKOTO PABHOBECHS
Pa3znea 6. PacTBOpHBI
Tema 6.1. OcHOBHOe cojiep:kaHue OK 01
Homnstne o TeopeTudeckoe o0y4yeHue OK 02
pacTeopax 31. PactBopenne Kak (pHM3MKO-XMMHYECKUH mporecc. PactBopbl. CHocoObl MPUTOTOBIEHHS OK 07
pacTBOpoB. PacTtBoprMocTh. MaccoBasi 70751 pacTBOpEHHOTo BemlecTBa. CMBICH MOKa3aTess IIK...
MPENeNbHO JOMyCTUMOM KOHIICHTPAlMd W €ro HCIOIB30BAaHUE B OLEHKE JKOJOTHYECKOM
0e30MmacHOCTH.
32. [IpaBuiia SKOJIOTHYECKH LIEIECO00Pa3HOTO MOBENCHUS B OBITY M TPYAOBOH AESITETFHOCTH B IEISIX
COXPaHEHUS CBOETO 3JI0POBBS U OKPYXKAMOIIEH MPUPOIHON Cpeibl; OMaCHOCTh BO3NEHCTBHS Ha
JKUBBIC OPraHU3MbI OPEICICHHBIX BEILIECTB.
PerieHne mMpakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3aJJaHUI Ha PACTBOPEHI, HCIIOJIb3YEMbIC B OBITOBOW U
MPOM3BOJICTBEHHOH JIEATENIbHOCTH YeJI0BEKa
Tema 6.2. OCHOBHOE CO/IepKAHNE OK 01
Hccnenosanne JlaGoparTopHubie 3aHsTHS OK 02
CBOMCTB PacTBOPOB| 33 Jlagoparopnas pabora «IIpUroToBIeHHE pacTBOPOBY. OK 04
[IpuroToBieHue pacTBOPOB 3a7aHHON (MaccoBOM, %) KOHIIEHTPAINH (C MPAKTHKO-OPUEHTUPOBAHHBIMHU IIK...
BOIIPOCAMH) U ONPEAETICHUE CPe/Ibl BOAHBIX PACTBOPOB.
Pemenne 3a1ad Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaAILHO-OPHUEHTHPOBAHHOE cojlepsKkaHue (ColepKaHue MPUKIATHOTO MOTYJIs)
Paznen 7. Xumusi B GbITY U IPOU3BOACTBEHHOM JeATEILHOCTH YeJI0BeKa OK 01
OK 02

OcHoBHOE coaepKxaHue

1 noanncb TOpI’OBOSKOHOMI/NECKVII?I
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Xumus B ObITY U
MIPOU3BOCTBEHHOM
JeSTeIbHOCTH
YeJoBeKa

Teoperuueckoe 00yueHune

34. HoBeilline AOCTHUXKEHUS XWMHUYECKOM HAyKM W XHUMHUYECKOH TexHojoruu. Poib Xumuu B
o0OecrieyeHUH JKOJIOTUYCCKOW, HHEPreTHYeCKOM W THUIIEBOW OE30MacHOCTH, Pa3BUTHH
MCIULIMHEL.

35. TlpaBuia mowcKa M aHaJIM3a XUMUYECKOW HH(POPMAITUN U3 Pa3IMYHbIX HCTOYHUKOB (HaydHas 1
yaeOHO-HaYYHAS JINTEPATypa, CPEJICTBA MacCOBOM MHQOpManuu, ceTh MHTEpHET)

IIpakTH4yeckue 3aHATHS

ITouck W aHaAMM3 KEMCOB O NMPUMEHEHUH XWMHUYECKHUX BEIISCTB M TEXHOJOTHH C y4eToM Oymymiei
Npo(ECCHOHAILHOW ~ JEITETPHOCTH 10 TeMaM:  BaKHCWIINE  CTPOUTEIBHBIC  MaTepPHAIIBI,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKh, CTEKJIO, KepaMHuKa, MaTrepHaibl M DJICKTPOHUKH,
HaHOMAaTepuasbl, TEKCTHJIbHbIE BOJOKHA, HWCTOYHUKHA DHEPrHH, OpPraHMYECKHEe W MHUHEpaIbHbIE
yHI0OpeHHsI, IeKapCTBCHHEIEC BEUIECTBA, OBITOBAS XUMHUSI.

3ammra: [IpencraBieHne pe3ynbTaToB penieHns KeicoB B (hopMe MUHHU-IOKIIAIA C ITpe3eHTalneH

OK 04
OK 07
IIK...

ITpoMe:kyTOUHAS aTTeCTANMS MO JUCUMILIMHE (324eT)

Bcero

72

1 noanncb TOprOBOSKOHOMVNeCKVII?I
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3.1. TpeOoBaHUAA K MUHUMAJBLHOMY MaTE€PHAIbHO-TEXHUYECKOMY 00ecneYeHUIo

Jns  peanu3zanuy MPOrpaMMBbl  JTUCHUIUIMHBI  JTOJDKHBI  OBITH  MPEITYyCMOTPEHBI
CIeNyIONINE CIEIUANbHBIC ITOMEIICHHUS: Y4YeOHBI KAOWMHET XWMHUU W/WIN Y4eOHOI
XUMUYECKOU 1abopaTopu.

OOopynoBanue y4eOHOro KkaOuHera (HArJIsAHbIE TMOCOOMA): HAOOPHI
[IAPOCTEPIKHEBBIX MOJIETCH MOJIEKYJ, MOJEIN KPUCTALTUYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBHIX U CJI0KHBIX BEIIECTB W/WIIN KOJJIEKIIUH ITOJTUMEPOB; KOJUIEKIUS TOPHBIX IOPOJ U
MUHEpaJIoOB, Tabnuma MenzaeneeBa, y4deOHble (rIbMBI, H(POBBIE 00pa30BATEIIBHBIC
pecypchl.

Texnnueckne cpeacTsa 00y4eHHsI: KOMIIBIOTEP C YyCTPOMCTBAMH BOCIIPOU3BEACHHUS
3ByKa, MPHUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAaHOM, MYyJIbTUMEIWHHAs JOCKa, yKa3Ka-
Ipe3eHTep I MPEe3eHTALUH.

OOopynoBanue Jadoparopuu M padouyux MecT JadOpPaTOpPUH: MEH3YPKH,
MUMNETKU-KAEIbHAUIIBI, TEPMOMETPBI, MHKPOCKOII, IyIbl, MPEIMETHBIE W IOKPOBHEIC
CTEKJIa, TUIAHIICTHI ISl KamlelbHBIX peakiuii, puimbTpoBasiibHash Oymara, MpPOMBIBAJIKH,
CTEKJISIHHBIE MPOOUPKHU, PE3UHOBBIE MPOOKH, (poHApPHKK, HAOOP PEAKTUBOB, CTEKIISIHHbBIE
MAJIOYKH, MTATHBBI I MPOOUPOK; MEPHBIC IHWIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH
nenutenbHble nuauHaApudeckue (50-100 mi), cTynku ¢ nectukoM, (GappopoBble Yalku,
NUHIETHI, (UWIBTPEI OyMakHbIE, BaTa, Mapiisi, YacOBBIE CTEKJA, JJICKTPOILIUTKH,
1a00paTOpPHBIE MITATUBEI, CIIUPTOBBIC TOPEIIKH, CITMYKH, TPUOOP IS ITOTyICHUS Ta30B (U
mpoOupKa C Ta300TBOIHON TPYOKOM), epyKaTenu il TPOOUPOK, CKIISTHKH ISl XpaHCHUS
PEaKTUBOB, pa3daTodyHbIC JOTKH;, XuMmudeckue ctakanbl (50, 100 m 200 mn); mmartenw,
MUHIETHI; TUTEIHHBIC IIHIIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe Tpooupku (Ha 10—-20 mur)
u MepHbIe KOJIOBI (25, 50, 100 u 200 mur), BoasHas OaHs (MM TEPMOCTAT), CTCKIISTHHBIC
NaJ04YKK; KOHUYeCcKue KoJiobl At TuTpoBanus (50 u 100 mMi1); MHAMKATOPHBIE MOJIOCKH JIs1
ompenenenus pH W craHmapTHas HMHIAMKATOpHAs IKala; YHUBEPCAIbHBIA WHIUKATOD;
nunetka Ha 1, 10, 50 mur (umm go3atoper Ha 1, 5 u 10 mur), GrOpeTKU NI TUTPOBAHMSI,
MeauiHekue mnpuibl Ha 100—150 mu1, maGopaTopHble W/WiIM aHaTUTHYECKHe Bechl, pH-
METPHI, CYIIWIBHBIN Kad, U Ap. TJabopaTopHOEe 000pyAOBaHUE.

3.2. UnpopmanuonHoe obecneyeHne peaau3alui NPpOorpaMmbl

1. Jns peanusamuu mporpammbl  OuOnmoteuyHslid  QoHA  oOpa3oBaTedbHOMN
OpraHu3alliyd JOJDKEH HWMETh I[IeYaTHBbIE W/MIU DJIEKTPOHHBIE O00pa3oBaTelbHbIE U
WH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIE ISl MCIIOJIH30BAaHUS B 00pa30BaTEIbLHOM
npolecce, He cTapiie 5 JIeT ¢ MOMEHTa U3AaHuUs.

2. PexomeHIyemble IeYaTHbIE H3JaHUs [0 pealu3alud 001eo0pa3oBaTeIbHOM
JUCLUITIIMHBI ITPE/ICTaBICHbI B METOANYECKUX PEKOMEHIAUAX TI0 OPraHU3aul 00ydeHusl.

OOKYMEHT NOAMNNCAH 3/IEKTPOHHOW Noanunuchio TATMOY CO «HWXHeTarnnbCKumi ;
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBILIEOBPA30BATEJBbHOM JUCHUAILIAHBI

KoHTponb u olLieHKa pe3ylbTaToB 0Oy4eHHs OCYIIECTBIIAETCS MPENojaBaTeleM B

Ipolecce MPOBEACHUS MMPAKTUUECKUX 3aHITUH U J1abopaTOpHbIX padoT, TECTUPOBAHUS, a

TaK¥XKEC

BBIITIOJTHCHHA

00yJaroIMMHCS

WHIAWBUYAJIBHBIX

3aJJaHUii,  TMPOEKTOB,

uccnenoBanuid. Pe3ynprarel oOydeHUs] OMpENeNsIoT, YTO OOydJaronuecs JOJDKHBI 3HATh,

MMOHUMATh U ACMOHCTPUPOBATDH 10 3aBCPUICHUHN N3YUYCHUA JUCHHUILIINHBI.

s popmupoBaHus, KOHTPOJS U OLEHKH pPe3yJbTaTOB OCBOCHHUS Yy4ueOHOM

JUCITUTUTMHBI UCTIONIB3YETCSI CUCTEMA OIICHOYHBIX MEPOTPUATHHN, MPEACTABIISIONIAs OO0

KOMILJIICKC y‘{e6HI)IX MepOHpI/IﬂTHfl, COIJIaCOBaHHBIX C PE3YyJIbTaTaMHU O6y‘~I€HI/IH n

chopmynupoBanHbiX ¢ yaeroM @I'OC COO (nmpenMeTHbIe Pe3ybTaThl 10 JUCIUILINHE) U

dI'OC CIIO.
Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabraTt 00yueHust Tumst Oueﬂoqﬂflx
MepOonpHuATHI
I OcHOBHOe cofep:xaHne
1 Paznen 1. OcHOBBI Popyuposats
0a30Bble MOHATHA U
CTPOEHHSI Bell[eCTBA
3aKOHbI XUMHHU
1.1 | OK 01 CtpoeHue aToMOB Cocrapnate xumuueckue |1. Tect «CTpoeHne aToMOB
XMMHUYECKUX 3JIEMEHTOB |(hOPMYIIbI COSIMHEHHI B |XUMHYECKHX DJIIEMEHTOB U
U IPUPOAA XUMUYECKOH |COOTBETCTBHHU CO MPUPOJIA XUMHUUECKOH CBS3M».
CBSI3U CTETIEHBIO OKUCIICHUS 2. 3ajauu Ha COCTaBIICHUE
XUMHUYECKUX DIIEMEHTOB, |XUMHUYECKUX HopMyI
WCXOJS U3 BAJICHTHOCTH M |IBYXaTOMHBIX COCITUHCHHIMA
AIIEKTPOOTPULIATENIEHOCTH |(OKCHIOB, CYIb(HUI0B, TUAPUIOB
U T.IL.).
3. 3agaHys Ha UCIIOJIL30BaHUE
XUMHYCCKOW CUMBOIUKH U
Ha3BaHUU COCAMHEHUH 110
HOMEHKJIATYpe MEXTyHAPOTHOTO
COI03a TEOPETHUECKON U
MPUKIAAHON XUMHUH U
TPUBUAIBHBIX Ha3BAHUHN NI
COCTaBJICHUS XUMHYECKUX
(hopMyJT TBYyXaTOMHBIX
COCTMHECHHI (OKCHUIOB,
Ccynb(hUI0B, TUAPUAOB U T.I1.) U
IPYTUX HEOPTAaHMIECKUX
COETMHEHHUN OTJENTFHBIX KIIACCOB
1.2 | OK 01 Iepronnyeckuii 3akoH U | XapakTepu30BaTh 1. Tect «Meramnmmaeckne /
OK 02 |rabmuma JI.W. XUMUYECKHUE IJIEMEHTHI B |HEMETAINTINYECKUE CBOMCTRA,
MenpeneeBa COOTBETCTBUU C UX 3NEKTPOOTPULIATEILHOCTE U

1

nognuncb

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

.y
TANOY CO «HukHeTarnnbckuin £
TOProBO-9KOHOMUYECKM
Konnemx»




OK/IIK

Monyabs/Pa3znen/Tema

Pe3yabTart o0yueHus

THunel oeHOYHBIX
MepOonpHuATHI

MOJIO’)KEHUEM B
NIEPUOJUYECKON CHCTEME
XUMHUUYECKUX HIEMEHTOB
JI.1. Menneneena

CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOEHHUEM U TIOJIO)KEHUEM B
HNEPUOANYECKON cHCTEME
XUMHYECKUX deMeHToB J[. 1.
Menneneenay.

2. ITpakTUueckue 3a/laHnus Ha
YCTaHOBJIEHUE CBA3U MEXIY
CTPOEHHEM aTOMOB XMMHUYECKHX
3JIEMEHTOB U NEPUOJUIECKIM
U3MECHEHHEM CBOMCTB
XUMHYCCKHUX IJIEMEHTOB U UX
COEMHEHUN B COOTBETCTBUU C
nosnoxenuem Ilepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpHEHTUPOBAHHbIE
TEOPETUUYECKHE 3a/IaHUs Ha
XapaKTepU3AINI0 XUMHUECKUX
3JIEMEHTOB: «MeTanueckue /
HEMETaJIJINYECKHE CBOMCTRA,
3JIEKTPOOTPULIATENHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOEHHEM U TIOJIO)KEHUEM B
MIEPUOIUYECKOM CUCTEME
XUMHUYECKUX DIIEMEHTOB

JI.. Menneneenay

Paznen 2. XuMuuyeckue
peaknun

XapaKTemeBaTL THIIBI
XMMHUYECCKHX pealcunﬁ

KonTpoabnas paGora
«CTtpoeHne BelecTsa u
XHMHMYECKHE PeaKum»y

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuui

CocCTaBiIsATh peakuuu
COCIMHEHHS, PA3JI0KEHHS,
0oOMeHa, 3aMeIeHUS,
OKHCIIHUTENBHO-
BOCCTaHOBUTEJIbHBIC
peakinuu

1. 3aytaun Ha cocTaBlICHUE
YpaBHEHUH peaKIuii:

— COEUMHEHMSI, 3aMEILECHHUS,
pa3ioxeHus, 0OMeHa;

— OKHMCJIMTEIIBHO-
BOCCTaHOBHUTEIHHBIX PEAKIIHN C
HCIIOJIb30BaHUEM METOA
3JICKTPOHHOTO OajaHca.

2. 3a7aun Ha pacyeT MaccChl
BelllecTBa Uik 00bEéMa

ra30B 10 U3BECTHOMY KOIIMYECTBY

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognucb

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabTaTt 00yueHust .
MeponpHuATHI
BEIIECTBA, MAaCcCe WIN 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
PEeaKLHU BELECTB; PACUETEI
Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEaKIIHH,
€CJIM OJTHO U3 BEIIECTB UMEET
puMecH
2.2 OJNEeKTpOIUTHYECKAs CocCTaBisATh YypaBHEHUS 1. 3amaHus Ha coCcTaBIECHUE
JUICCOLMAINSA M HOHHBIN |XUMHYECKUX PEaKIUH MOJIEKYIAPHBIX 1 HOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peaknuii ¢ yqacTHeM KUCIIOT,
y4acTHEM OCHOBAHMI U COJIEH,
HEOPTraHWYeCKUX BEIIECTB |YCTAHOBIICHHE H3MEHEHHS
KHCJIOTHOCTH CPEJIbl
2. JJabopaTtopHas padota "Tumsl
XUMHUYECKUX peakiui'”

3 Paznen 3. Ctpoenue u |HccienoBath crpoenne u|KoHTpoabHas padoTa
CBOIICTBA CBOIICTBA «CBoiicTBa HEOPraHUYECKUX
HEeOpraHuYecKux HEOpraHuYecKux BelIeCTB»

BellecTB BellecTB
3.1 |OK 01 |Knaccuduxanus, Knaccudunnposars 1. Tect «Homenknatypa u
IK.. HOMEHKJIaTypa u HEOpPTraHUYECKHe Ha3BaHHE HEOPTAHUYECKHUX

CTpOCHHE
HEOPraHUYeCKUX
BEIIECTB

BEIIIECTBA B COOTBETCTBUH
C MX CTPOCHUEM

BEIICCTB UCXOMS U3 UX
XUMHYECKOU (hOPMYITBI WITH
COCTaBJICHHE XMMHUYECKOM
(OpMyJIBI UCXO/S U3 HA3BaHUS
BEIIECTBA M0 MEKIYHAPOIHOM
WA TPUBUAIIBHOU
HOMEHKJIATYype».

2. 3agaun Ha pacyeT MacCoBOM
JTOITU (MAacCChl) XUMHIECKOTO
37IeMeHTa (COeIMHEHNs) B
MoOJIeKyJie (cMecH).

3. IlpakTuyeckue 3aJaHus Mo
KJIacCU(HUKANN, HOMEHKJIAType U
XUMHYECKUM (popMyiam
HEOPTaHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTuueckue 3a/1aHus Ha
onpeeeHre XUMUYECKOM
aKTUBHOCTH BEIICCTB B
3aBHCHMOCTHU BUa XUMHICCKON
CBSI3M U THUIA KPUCTAIIMUECKOMN

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognuck

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaTt 00y4yeHusn Tunut OueHOqu X
MepOonpHuATHI
peIeTKn
3.2 | OKO01 Du3NKO-XUMHUUECKHE VcranaBnuBaTh 1. Tect «OcobennocTn
OK 02 CBOICTBA 3aBUCUMOCTh (PU3UKO- XUMHYECKHUX CBOMCTB OKCHJIOB,
IK... HEOPTaHUYECKUX XMMHYECKUX CBONCTB KHUCIIOT, OCHOBaHHH, aM(POTEPHBIX
BEILIECTB HEOPTaHUYIECKHUX BEIIECTB |THIPOKCHUIOB U COJICH».
OT CTPOCHHS aTOMOB B 2. 3agaHus Ha COCTaBJIEHHE
MOJIEKYJI, a TAK)KE TUTIa YPaBHEHHUUN XUMHUYECKUX PEaKIINHA
KPUCTaJNTAYECKOM C y4acTHEM MPOCTHIX U CIOKHBIX
pelIeTKu HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIIOB, HEMETAJIIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPTaHUYECKHUX KUCIIOT,
OCHOBaHHI 1 aM(pOTEPHBIX
THAPOKCUJIOB, HEOPTaHUYECKIX
coJeil, XapakTepu3yIoluX Ux
CBOWCTBA U CITOCOOBI TIOTyYEHHS.
3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUYECKUE 3a/IaHUs Ha
CBOMCTBA U MOJTyueHNe
HEOPTaHUYIECKUX BEIIECTB
3.3 | OK 01 |Umentudukarus HccnenoBath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPTaHUYECKUX Ka4eCTBEHHBIE PEaKIINHU 3aJaHHs 110 COCTABJIEHUIO
OK 04 BEILIECTB HEOPTaHUYECKHX BEIIECTB |XMMHUYCCKUX PEaKIUH C yIacTHEeM
HEOPTaHWYICCKHUX BEIIECTB,

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognucb

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




OK/IIK

Monyabs/Pa3znen/Tema

Pe3yabTart o0yueHus

THunel oeHOYHBIX
MepOonpHuATHI

UCIIOJIB3YEMBIX JUIS UX
UACHTH()HUKAIIUH.
2.JIaboparopHas pabora:
“UnenTudukarus
HEOPraHUYECKUX BEIeCTB”

Paznen 4. Ctpoenue u
cBOliCcTBa
OpPraHu4YecKuX
BelleCTB

Hccnegorarh cTpoeHue u
CBOICTBA OPraHMYeCKUX
BellleCTB

KonTpoabnas paGora
«CTpoeHue u CBOIiCTBA
OPraHUYecKHX BellecTB)»

4.1

OK 01
IK...

Knaccuduxanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEUIECTB

Knaccuduuunposarsb
OpraHU4ecKHe BEIIECTBA B
COOTBETCTBUH C HX
CTpOCHHEM

1. 3aganus HA cocTaBICHHUC
HA3BaHUN OPraHUYECKUX
COEIMHEHUM 110 TPUBUAIILHOU WUITN
MEXTyHapOJHOU
CHUCTEeMAaTHUYeCKOH HOMECHKJIATYpE.
2. 3amaHus HAa COCTaBJICHUE
TIOJIHBIX U COKPAIlCHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPTaHUYECKHUX BEIICCTB
OTJICIBHBIX KJIACCOB.

3. 3amauu Ha omnpenenecHUe
npocTerieit GopmMyIibl
OpraHUYECKOW MOJICKYJIbI, HCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IK...

CBolicTBa OpraHMYECKUX
COEIUHEHNN

YcranaBiauBaTh
3aBHCHUMOCTH (DU3HMKO-
XUMHUYECKHX CBOMCTB
OpPraHUYECKHX BEIIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3aganus Ha cocTaBJIeHHE
YPaBHEHHUM XUMHUECKUX PEAKIIUN
C y4acTHeM OpraHH4ecKux
BEIICCTB HA OCHOBAHUH HX
COCTaBa M CTPOCHHS.

2. 3amanus Ha COCTAaBIECHUE
YPaBHEHUI XUMUYECKHUX PEAKIIHM,
WJUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C Y4€TOM MEXaHHU3MOB
MPOTEKAHUS TaHHBIX PEaKIUN U
TE€HEeTHUYECKON CBA3U
OpraHUYeCKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1a4n 110
YpaBHEHUSAM PEAKLUH C ydacTHEM
OpraHUYeCKUX BELLIECTB.

4. JlabopaTopuas pabora
“ITpeBpalieHust OpraHu4ECKUX
BEIIECTB IIPH HarpeBaHuu"

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognuck

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabTaTt 00yueHust Tumbt OueHOqu -
MepOonpHuATHI
43 | OK 01 Wnentudukanus Hccnenosats 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHuyeckux BeEIEeCTB, |KAUECTBEHHBIE PEAKIIUU  |3aJ]aHUs TI0 COCTABIICHHUIO
OK 04 |ux 3HaueHue u OpraHu4eCKuX XMMHYECKUX PEAKLHN C yIaCTUEM
IIK... MpUMEHEHNE B OBITOBOH |COCIMHEHUI OT/ENBHBIX  |OpPTaHMYECKUX BEMIECTB, B T.U.
U TIPOU3BOJICTBEHHOMN KJIACCOB UCIOJIb3YEMBIX AJIS UX
JIESITEJIbHOCTH YeJIOBEKa UICHTU(UKAIIIY B OBITY U
MPOMBILUIEHHOCTH.
2.JIabopartopHas pabdoTa:
“UneHTuduKanus OpraHnaecKux
COEIMHEHUN OTIEIbHBIX KJIaccoB”
5 Paznea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHU € PA3TNYHBIX
TepMOAMHAMUYecKHe |(PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHE U CKOPOCTh
NMPOTEKAHUA XHMHMYECKUX peakuuii
XHMHYECKUX peakuuii
5 |OKO01 CKOpOCTh XUMHUYECKUX | XapaKTepU30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XuMHUECKOE |BIMSHUE KOHLIEHTPAUU  |TEOPETUYECKHE 3aJjaHHs Ha
IK... paBHOBecHE pearupyronyx BeMecTB U |aHaiu3 (PakTopOB, BIUSIONIMX HA
TeMIepaTypsl Ha CKOPOCTh |HI3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHYECKUX PEaKIIUN peakiuu. [IpakTrko-
XapaKkTepu30oBaTh OpUEHTHPOBAHHBIC 3aJaHHsI HA
BIUSHUC U3MEHEHUS npuMeHeHue npuHnuna Jle-
KOHIIeHTpauuu BemiecTB, |lllaTenbe ans HaXoXKACHUS
peaxIu cpeasl U HaIpPaBJICHUS CMEILECHUS
TeMIepaTypsl Ha paBHOBECHSI XUMUYECKOH peakiiuu
CMEIIeHNEe XUMHUYECKOTO |U aHaJIu3 (aKTOPOB, BIMAIOIINX
paBHOBecHUs Ha CMELICHUE XUMUYECKOT0
paBHOBECUS
6 HcciienoBath HCTHHHBIE
Pasnen 6. PactBopbl PACTBOPBI C 3aJAHHBIMHU
XapaKTepUCTUKAMM
6.1 | OK 01 [Tonsitue o pactBopax  |PasnuyaTh UCTUHHBIE 1. 3amaum Ha MPUTOTOBJICHHE
OK 02 pacTBOpHI PacTBOpOB.
IIK ... 2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacueTHbIE 33/1aHUs Ha
JIUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
MIPOU3BOACTBEHHON JESITEIbHOCTH
4esoBeKa

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognucb

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabTaTt 00yueHust .
MeponpHuATHI
6.2 | OK 01 Uccnenosanue cBoiictB |MccnenoBath hu3nKo- JlaboparopHas paboTa
OK 04 |pactBOpOB XUMHUYECKUE CBOMCTBA “IIpuroroByieHuE pacTBOPOB™
IIK ... UCTHHHBIX PaCTBOPOB
II | IIpodeccnonalibLHO-OPUEHTHPOBAHHOE COAEPKaAHME (COAePKAHNE NIPUKIATHOI0 MOLY.JIH)
7 Paznen 7. OunennBaTh nocjeacTBUs (3anIuTa Kelica (¢ yueToM
Xumus B ObITY U OBITOBOM M Oyayuieil mpogeccuoOHAIBHOM
NPON3BOACTBEHHOMN NMPON3BOJACTBEHHOM AesATeJILHOCTH)
AeATeJILHOCTH JeATeILHOCTH YeJIOBeKa
YyeaoBeKa ¢ MO3MIHU i
IKOJIOTHYECKOi
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumud B ObITY U
MPOU3BOACTBEHHON
JeATeIIbHOCTH YEI0BEKa

O11eHUBaTh MOCIEACTBHS
OLITOBOH 1
MIPOU3BOICTBEHHON
JIeITEILHOCTH YEI0BEKA C
HO3UIIMHA DKOJIOTHYECKOH
0Oe30ImacHOCTH

Ketic (c yaetom Oyaymeit
pohecCHOHATBEHOMI
TIESITETEHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. I[Torerenue KkauMaTa u
BBICBOOOXKICHHE Ta30BBIX
THIPATOB CO JTHA OKEaHa.

2. Byaymiue matepuaisl Ui aBua-
, MaIlIMHO- U IPUOOPOCTPOCHHUS.
3. HoBbie MaTepuansl s
COJIHEUHBIX Oarapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHUTENBHBIX PENapaToB

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

1 nognucb

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




OOKYMEHT MOAMMCAH 3NEKTPOHHOW NOAMNUCHIO TATIOY CO «HWKHETarnnbekuin - 4
1 noanncb TOprOBO-BKOHOMVI‘-{ECKVII\/II |
CBefieHMs 0 MOANUCAX — Ha NUCTe noanuceil. Mposepka NOANNHHOCT — Mo QR-Koay. Konnemk»




OOKYMEHT MOAMMCAH 3NEKTPOHHOW NOAMNUCHIO TATIOY CO «HWKHETarnnbekuin - 4
1 noanncb TOprOBO-BKOHOMVI‘-{ECKVII\/II |
CBefieHMs 0 MOANUCAX — Ha NUCTe noanuceil. Mposepka NOANNHHOCT — Mo QR-Koay. Konnemk»




JInCT mogmucex

FTAMOY CO «HmxHeTarnnbCKnii TOProBO-3KOHOMUYECKUIA KONTeOX»
SHA-256 ncxodHoro JOKyMeHTa: 43e2e9a128441fe8a5ad2c1e5ca4810d8393237d8c2770d5cd9ad3de220aad 11
[okyMeHT: 29 cTpaHuL,
Mposepka nognuceii: https://sig.nttek.ru/v/34pAxAjDCsGEsrhPHI5agICWO0INHo8IQkHMsIgbITOtwoZ)h
MeyaTHasa dopma cdopmumpoBaHa: 13.10.2026 10:27

Ne | Ponb B MoanucaHT Ceptudukar [ata n Bpemsa | Pe3ynbTaT npoBepKu
noanucun noanucaHus

1 YTBepxkpato | OMuTpuena Ne 7E9C18960643A37EF2C929CD1E513CCD, 13.10.2026 noanuchb
MapI/IHa nencteuteneH ¢ 08.10.2026 no 08.10.2027 10:26:37 AeﬁCTBMTeana
[eoprresHa POsib 1 AOMKHOCTb
3amecTuTens MOATBEPXAEHbI
AvipekTopa no NOAMMCHIO
y4ebHoln pabote
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