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1. MACIIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI

1.1. MecTo AUMCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/ibHOM

NPOrpamMMmbi:

YyebHas guciuIuinHa «XuUMHs»  SBIAETCS  IpejiaraeMoi

qaCTbIO

0011e00pa3oBaTeNbHOTO IHMKJIAa OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl B
cootBeTcTBUM ¢ DPI'OC 1o npogeccuu /cneyuanvrnocmu.
15.02.06 «MoHTax, TEXHMYECKas OJKCIULyaTallusi M PEMOHT XOJIOAWUIIBHO
KOMITPECCOPHBIX U TETIOHACOCHBIX MAIIMH M YCTAHOBOK» (110 OTPACIIsiM);

1.2. Heau 1 mi1aHUpPyeMble Pe3yJbTaThl 0CBOCHUS JUCHUIINHbBI

1.2.1. Hean v 3a7a4u TUCHUILTHHBI

@OpMHUPOBAHUE Y CTYACHTOB MPEACTABICHUS O XUMUYECKOW COCTABJISIOLICH

GCTCCTBGHHO-Hay‘{HOﬁ KapTUHblI MHpPA KaK OCHOBbLI IIPUHATHUA pemeHHﬁ B

JKU3HCHHBIX W IIPOU3BOACTBCHHBIX CHUTyalUAX, OTBCTCTBCHHOI'O IIOBCACHHA B

IPUPOIHOM Cpelie.
3agayu AMCHMIIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOIIECCOB U SIBJICHUN B OKpYXAIOUIEH cpejie, [eIOCTHOW HaydHOU KapTUHBI MUpAa,

B3aMMOCBA3HU U B3aNMO3aBUCHUMOCTH CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbI HEOPTAHUYECKUX M OPTaHUYECKUX

BEIIECTB, YpPaBHEHUS  XUMHUYECKHUX  pEaKlIUid, OOBICHATH

UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS  MPOCTEUIINX

CMBICI,

XUMHUYCCKHNX

OKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ C COGJ’IIOI[GHI/ICM IIpaBUJI 0e30macHoOro

oOpaleHus ¢ BEIIeCTBAaMH H JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS WCIIOJIH30BATh WH(GOPMAIIUIO XUMHUYECKOTO XapakTepa H3

pa3IMYHBIX HCTOYHHUKOB;
5)  cdopmupoBaTh

YMEHHUSI  NPOTHO3UPOBATh  MOCIEICTBUS  CBOEHU

ACATCIPHOCTH KW XHMMHUYCCKHX IIPUPOIHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX

MIPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTIDKCHUH XUMHUYECKOW HAyKH

Y TEXHOJIOTUH JJIsl pa3BUTHS COLMATIBLHOM U MIPOU3BOJCTBEHHOM cdep.
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1.2.2. Ilianupyemble pe3yabTaThl
aucUIIMHLI B c0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OCBOCHHA 001Ie00pa3oBaTe/IbHOM

Koa n
HaMMeHOBaHHE
(popMupyembIx
KOMIIETeHIH

Ilaanupyemble pe3yJibTaThl OCBOEHUS M CUMILIMHBI

O6mme’

JIMCHMIIHHADHbIE?

OK 01. Bribupats
Croco0bI
peleHus 3a1a4
poQeCCUOHATBH
Ol IesI TeNbHOCTH
MPUMEHHUTENBHO K
Pa3TUYHBIM
KOHTEKCTaM

B yacTH Tpya0oBOro BocnuTAHMA:

- TOTOBHOCTh K TPYAY, OCO3HaHHE LEHHOCTH
MacTepcTBa, TPYIOII00He;

- TOTOBHOCTh K aKTHBHOW JIESTEIBHOCTH

TEXHOIOTTUECKOHN u COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTE
WHUIMUPOBATh, IJIaHUPOBATh u
CaMOCTOSITEIBLHO BBITIOJIHSATE TaKyko
JIeITEIbHOCTD,

- HUHTEpeC K Ppa3IuIHBIM chepam

npodecCHOHANBHOM JeITEIBHOCTH,
OgilaieHNe YHUBepCAJbHBIMH Y4eOHBIMHU
MO3HABATEJILHBIMHY JICHCTBUSIMMN

a) 0a30BbIe JJOrHYecKHe IelCTBUA:

- caMOCTOSITeNIbHO  (DOPMYIUpPOBATH U
aKTyaJIU3UpOBaTh IMpoOJIEMy, paccMaTpUBATh
ee BCeCTOPOHHE;

- YCTaHABIHMBATh CYIIECTBEHHBIN MPU3HAK WIN
OCHOBAHUS IJIsl CpaBHEHHUsI, KiIaccu(hUKaIuU U
0000111eHMS;

- ONpenensiaTh IEeNIH eSTeIBHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUH UX TOCTIDKEHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS
B paccMaTpUBAEMBIX SIBICHUSIX;

- BHOCHTP KOPPEKTHBHI B JESTEIbHOCTH,
OLIEHHBATb COOTBETCTBHE PE3YIABTATOB LIEIISM,
OIIEHMBATh PHUCKH MOCJIEACTBUM
JIeITEIBLHOCTH,

- pa3BUBAaTh KpEATHBHOE MBINUIEHHE IIPU
peIleHnH KI3HEHHBIX MPobIeM

0) 0a30BBIE HCCJIEA0BATEILCKHE eCTBHS:

- BJaJeTh CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJTIIOYAET: OCHOBOIIOJIararoIue TIOHSITHUS
(XMMHYeCKMi ~ 3JIEMEHT,  aToM,  JJIEKTPOHHAs
obomouka aroma, s-, p-, d-3MEKTPOHHBIC OpOUTAIH
aTOMOB, HIOH, MOJIEKYIa, BaJICHTHOCTb,
ANIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHCIEHUS,
XUMHYECKas CBsA3b, MOJb, MOJISIpHas  Macca,
MOJISIPHBIN o0beMm, YIJIEPOIHBIHA CKeJIET,
(yHKIMOHANBHAS — TpyIIa, paaukall, H30MepHs,
HU30MEPHI, TOMOJIOTUYECKHUI psan, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- U  a30TCOAEpIKaliue
COCIMHCHMA, 6HOHOFHQCCKH AKTHBHBIC BCIICCTBA
(yrneBomel, KHpbI, O€NKU), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUs, KpUCTAJUIMYecKas pelIeTKa, THIIBI
XHMHUUYECKUX peakuuii (oKHMCIUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30-U  3HIOTEPMUYECKHE,
peaKkIMu MOHHOTO OOMEHa), PacTBOp, 3JIEKTPONIUTHI,
HE3JIEKTPOIINUTHI, JJICKTPOIIUTUYECKAsT ANUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUECKOI
peakluy, XUMHYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (Teopust XMMUYECKOT 0 CTPOCHHUSA
opranmueckux BemiectB A.M. bytieposa, Teopus
JIEKTPOJINTUYECKON HMCCOLMALNY, MEPUOANYECKUN
3akoH [I.W. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHMUH,
(baxToNOrMYeCKre CBENEHUs O CBOMCTBAX, COCTaBe,
MOJIydeHHH W 0€30MacHOM  HCIONb30BaHUU
BaXHEMIIMX HEOPraHWYECKUX M  OPraHHYECKHUX
BEIIECTB B OBITYy M IPAaKTHYECKOH AEATEIbHOCTH
YeJI0BEKa;

- BIIAJIETh HaBBIKAMHU y4eOHO- | - yMeThb BBIABISTH XapaKTepHbIE TPH3HAKA H
HCCIIEI0BATENbCKON u MIPOEKTHOM | B3aUMOCBA3b MW3YyYEHHBIX TIOHSATUM, NPUMEHATH
JeATEITBHOCTH, HaBBIKAMH  Pa3pelIeHUs] | COOTBETCTBYIOIINE TIOHATHS IIPH OMMCAHUN CTPOCHHUS
npobiem; U CBOMCTB HEOPraHMYECKHX M  OPTaHHYECKHUX
- BBIBJIATH IIPUYMHHO-CIICACTBEHHBIC CBSI3M U | BEIIECTB U MX IPEBPAIICHUI; BBIABIATH B3aUMOCBSI3b
aKTyaJU3UpOBaThH 3ajauy, BBIJIBUTaTh | XUMHUYECKHX 3HaHUH c TIOHATHSMH u
THIIOTE3y €€ PEUICHUs, HAXOAUTh apryMEHTHI | NMPEACTaBICHUSIMH JAPYTUX  ECTECTBEHHOHAYYHBIX
JUIL  JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHH, | MPEIMETOB;

3a/1aBaTh MapaMeTPhl U KPUTEPUH PELICHHS; - YMETh HCIIOIb30BaTh HAMMEHOBAHMS XMMHYECKHX
- AHAIM3WPOBAaTh TOJTYYEHHbIE B XOJE | COCAMHECHHUH MEKIYHAPOIHOTO coro3a
pemIeHus] 3aJadd PE3yJAbTaThl, KPUTHYECKN | TEOPETHUECKOH W TPHUKIAAHOW  XUMHH H
OLICHUBATh nx JOCTOBEPHOCTh, | TPUBHAIBbHBIE HA3BaHUS  BAKHEWIINX  BEIECTB
MPOTHO3UPOBATh ~ M3MEHEHHE B  HOBBIX | (3THIIEH, areTHIICH, TIIUIEPHH, (enom,
YCIOBUSIX; (dopmanpierny,  YKCycHas  KWCIIOTAa,  TUIMIMH,

YKasEBAalTCA JIMYHOCTHEIE M MeTalpelIMeTHble pe3ysbTaTel u3 SI'0OC COO
penaxkuuu oT 12.08.2022)

OV CLUIIJIMHOM

B OTIJIarOJIbHOM GopMme,

(B mocyienHem
bopMupyeMble OBmeobpa30BaTEJILHON

2 ﬂMCHMHﬂMHapHHe (npenMeTHme) Pes3syJibTaTe YKa3bIBAlTCA B COOTBETCTBUM C
METOIONKOM npenonaBaHra OVMCLHUIIJIIVMHEL




ITO3HABATENBHYI0O W TPAKTHYECKYIO 001acTh
JKH3HEIEeITEILHOCTH,

- YMETb WHTETPUPOBATh 3HAHMUSA U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIBUTATh HOBblE WJEU, MpeaaraTbh
OpPUTHHAIILHBIE MOJIXOJIbl U PELICHHUS;

- CIIOCOOHOCTh MX MCIIOIL30BAHUS B
M03HABATENBHON U COIMAIHON MPaKTUKE
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- YMETH NEPEHOCUTH 3HaHUA B yl"apHI;Iﬁ ras, yFHeKHCHLIfI ra3, aMMHaK, TranicHas

W3BECTh, HETAllleHasl W3BECTh, INUTHEBas coia |
JPYrHX), COCTaBIISATh (POPMYIIBI HEOPTaHUYECKHX W
OpPraHWYecKHX BEUIECTB, YpPaBHEHHS XHMHUYECKHX
peakuuii, OOBACHATH WX CMBICI; TOATBEPKIATH
XapakTepHblE ~XHMHYECKHE CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIMMH 3KCIHEPHUMEHTAMH M 3aluCsIMU
YpaBHEHMI XUMUYECKUX PEAKIINH;

- yMeTb yCTaHaBJIMBATh TIPUHAISKHOCTh
M3Yy4EHHBIX HEOPTraHWYeCKHMX W  OpraHUYEecKHX
BEIIECTB K OIpeJeIeHHBIM KJlaccaM U TpyInam
COCMHEHUM, XapakTepu3oBaTh MX COCTaB U
BayKHEHIIIHe CBOMCTBA; OTIpeNeNsATh BUJIBI
XMMHUUYECKUX  CBsi3ed  (KOBaJeHTHas,  WOHHA,
MeTaJuIn4yecKas, BOJIOpOJTHAs), THIIBI
KPHUCTaJTNYECKUX peleToK BEIIIECTB;
KIacCH(UIIMPOBATh XUMHYECKUE PEAKIHH;

- chopmHpoBaTh MpPEACTABICHUS: O XUMHUYECKOM
COCTaBIIAIONIEH  €CTECTBEHHOHAYYHOM  KapTHHBI
MUpa, POJIM XMMHUH B TIO3HAHWUU SIBJICHUH MIPUPOJIBI, B
(hopMHPOBaHUM MBIIUICHUS! M KYJIBTYPbI JINYHOCTH,
ee (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAUMOM
JUISL PELICHHs] MPAKTHYECKUX 3a7ad U 3KOJIOTMYECKU
00OCHOBaHHOT'O OTHOILEHHSI K CBOEMY 30pPOBBIO U
IIPUPOIIHOM CpEAE;

- yMeTb IPOBOJMTH pacyeTsl IO XUMHYECKUM
¢dopMynaM M ypaBHEHMSAM XHMHYECKUX PEakKIMi ¢
UCII0Ib30BaHUEM (r3HIecKuX BEJINYUH,
XapaKTepU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oO0bemMa (HOpMaJbHBIE YCIOBHS)
ra3oB, KOJNMYECTBA  BEILECTBA;  HCIOJIB30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUsS [JIsl IIPUHSITHUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3@HHBIX C BELLIECTBAMHU M X NPHUMEHEHHEM

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
Cpe/CTBa MOUCKA,
aHaIu3a u
HMHTEpPIPETALIN
WHPOPMALIUHU H
WH(POPMAIIOHHBI
€ TEXHOJIOTUH ISt
BBINOJTHEHHS
3a1a4
npodeccroHaNbH
OH JeITEIBHOCTU

B 06s1acTH IEHHOCTH HAYYHOI0 MIO3HAHUSI:

- cOopMHUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHd W OOIECTBEHHOW MPaKTHKH,
OCHOBaHHOI'O Ha JManore KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa
B MTOJUKYJTETYPHOM MUDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOI 31
YUTATENBCKOW  KYNBTYpHl Kak  CpeIcTBa
B3aUMOJIEHCTBHSA MEXKIY JTIOABMHA M TTO3HAHUS
MHDpa;

- OCO3HAHHE IEHHOCTU Hay4HOI
JeSITeTbHOCTH, TOTOBHOCTH  OCYIIECTBIIATH
MIPOEKTHYIO u HCCIIEI0BATEIHCKYIO
JeSITeTbHOCTh MHIWBUAYAJIFHO U B TPYIIIIE;
OBilaieHHe YHUBEPCAJBHBIMH Y4eOHBIMU
MO3HABATEJILHBIMHY ICHCTBUSIMH:

B) padoTta ¢ nH(popManHeii:

- BIIAJICTh HABBIKAMH TTOTydeHUST HHPOPMAIINT
u3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISATh ITOMCK,
aHAIIN3, CHCTEMATH3AIMI0O M WHTEPIIPETAITHIO
WHPOPMAIIUK PA3JIUYHBIX BHAOB H (HOpPM
TIPEICTABIICHHUS,

- CO3MTaBaTh TEKCTHI B PA3IMYHBIX (pOpMaTax C
y9eTOM Ha3Ha4YeHHs WH(GOPMAINU W IIEIEBOH

- yMeTh IUIAHUPOBaTh M BHINOJNHATH XUMHYECKHH
9KCIIEPUMEHT (ITIPEBpAICHHs] OPraHMYECKUX BEIIeCTB
IpY HAarpeBaHWH, MONYYeHHE STWICHA WU H3y4eHHE
€ro CBOMCTB, KaueCTBEHHbIEC PEaKIUH Ha ajbICTUAB,
KpaxMall, YKCYCHYIO KHCIIOTY; A€HaTypalus OenKoB
IpH HarpeBaHWM, LBETHbIE pEaKIud OeNKOB;
NPOBOAWTH PEaKIMd HOHHOIO OOMEHa, ONpeNelsTh
Cpely BOIHBIX PAacTBOPOB, Ka4eCTBEHHBIE PEaKIHU
Ha cynehar-, KapOOHAT- W XJIOPHI-aHWOHBI, Ha
KaTHOH aMMOHHS; peIlaTb JKCIepUMEHTAIbHbIE
3agaqn mo TtemMaM "Mertamel" u "Hemeramner") B
COOTBETCTBHHU C INPABIJIAMHU TEXHUKH OE€30IIaCHOCTH
npu OOpaIieHNH C BEUIeCTBAMH H J1a00OPaTOPHBIM

000pyoBaHNEM; TIPEACTABIIAT pe3yNbTaThI
XMUMHYECKOTO 3KCIepUMEHTa B QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOILIUX peakuui u
(opMynupoBaTh  BBIBOABI Ha  OCHOBE  ITHX
Pe3y/IbTaToB;

- YMEThb aHAJIM3MPOBATh XMUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pasHbIX HCTOYHHUKOB (CPENCTB
MaccoBoi MH(popMaIuH, ceTh VIHTepHeT U apyrue);
- BIajeThb OCHOBHBIMM METOJAAMH  HAy4YHOrO
MO3HAHMS BEIIECTB M  XUMHYECKHX  SIBIICHUH
(mabmonenue, HU3MEpEHUE, 9KCIIEPUMEHT,
MOJIETTHPOBAHHE);

- YMCTb TPOBOJWUTH PacCUCThl MO XHUMHUYCCKUM
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ayJIUTOPUH, BHIOMPas ONTUMAILHYIO (opMy
MPE/ICTABIICHUS U BU3YaIH3allnH;

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTD
uH(OpMaIUH, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-3TUYECKHUM HOpMaM;

- HUCIIONB30BATh CPEACTBA MH(MOPMAIMOHHBIX
M KOMMYHHKAIIMOHHBIX  TEXHOJOTHH B
pElIeHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
M OpraHU3aIMOHHBIX 3a7a4d C COOJIOJAECHHEM
TpeboBaHuit SPrOHOMUKH, TEXHUKH
0€e30MacHOCTH, TUTHEHBI,
pecypcocOepekeH s, MPaBOBBIX M ITHYECKUX
HOPM, HOPM UH()OPMAITHOHHOM
0€e30MMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3anMThl KHQOPMAIU, HHPOPMAIIMOHHOMH
06e301aCcHOCTH JINYHOCTH,

(dopMynamM W ypaBHEHHMSM XHUMHUYECKHX PEAKIHH C
UCIIOIb30BaHNEM ¢usmuecknx BEJINYMH,
XapaKTepHU3YIOIINX BeUIecTBa C KOJIMYECTBEHHOMH
CTOPOHBI: Macchl, 00ObeMa (HOpMalIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIECTBA;  MCIIONB30BAThH
CHCTEMHBIE XMMUYECKHE 3HAHUS Uil TPUHATHS
pelIeHnii B KOHKPETHBIX JKW3HEHHBIX CHTYalusX,
CBSI3aHHBIX C BEI[ECTBAMU M UX IIPHMEHEHHEM

OK 04. - TOTOBHOCTb K CaMOpPAa3BHUTHUIO, | - YMETh IUIAHUPOBATh W BBINOJIHATH XUMHYECKUN
S dexTuBHO CaMOCTOSITEIILHOCTH U CAMOOITPEICICHUIO; OKCTIEPUMEHT (TIPEBPALCHHs] OPraHMYECKUX BELIECTB
BBaHMOﬂeﬁCTBOBa -OBJIAJICHUC HaBbIKaMH y‘-IC6HO- Ipu Harp€BaHuWH, IMOJYYEHHC ODTHUJICHA U HU3YUCHHE
Tb ¥ pabOTaTh B UCCIIEI0BATENbCKOM, HPOEKTHOM U | €ro CBOMCTB, KQUeCTBEHHBIC PEAKIMK HA aJIbACTU/bl,
KOJUIEKTHBE U COIMAJIBHOM JIeSITEeNbHOCTH; Kpaxmajl, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKoB
KOMaH/Ie OsaajeHue YHHUBEpPCAJbHBIMM | DU HarpeBaHUM, LBETHbIE pEAaKUUH OENKOB;

KOMMYHMKATHBHBIMY JIefiCTBUSIMH: MPOBOJIUTh PEaKIM HWOHHOrO OOMEHa, ONpeNelsiTh

0) coBMecTHas JesiITeJTbHOCTD: cpelly BOIHBIX pPacTBOPOB, KaueCTBEHHBIC PEAKLIUU

- TIOHMMAaThb W HCIOJIB30BaTh NpPEMMYIIecTBa | Ha cynbgar-, KapOOHAaT- M XJIOPHI-aHUOHBI, HA

KOMaHAHON U MHIMBUAYaIbHOH paboTHI; KaTHOH aMMOHMS; peEllaTh 3KCIEPHUMEHTAJIbHBIC

- NPUHIMATh LN coBMecTHOM | 3amaun mo Temam "Mertamiel" u "Hemeramisl") B

JeATEIIbHOCTH, OpraHHW30BBIBAThH U | COOTBETCTBHM C MpaBUJIAMH TEXHUKH 0€301acHOCTH

KOOpPAWHHUPOBAThH JeHCTBUS 1o ee | mpu OOpallleHuH ¢ BeIleCTBAMH U J1aOOpaTOPHBIM

JOCTI)KEHHIO: COCTaBJIATh IUIAH JeHcTBUH, | 00opynoBaHUEM; HpPECTaBIATh pe3ynbTaThl

pacnpeneniTb poOIM C Y4ETOM MHEHHMH | XMMHYECKOro OJKCIepuMeHTa B (QopMe 3ammcu

YYaCTHUKOB 00cyXIaTh pe3yNbTaThl | ypaBHEHHH COOTBETCTBYIOIIMX  peakuuii  u

COBMECTHOM paboTH; (¢opMynmupoBaTh  BBIBOOBI Ha ~ OCHOBE  OTHX

- KOOPIMHHMPOBATH W BBINONHATH PAbOTy B | pe3yJIbTAaTOB

YCIOBHAX  PEAlbHOTO, BHUPTYalIbHOIO U

KOMOHMHHUPOBAaHHOTO B3aUMOZAEHCTBYS;

- OCYIIECTBIISITH ITO3UTHBHOE CTPATErMYECKOE

MOBEICHNE B PA3MUYHBIX  CUTYaLUsX,

MIPOSIBIIATH TBOPYECTBO U BOOOpakeHHe, OBITH

VMHUITATHBHBIM

OsiaageHue YHHBepcaJbHbBIMH

peryJsiTHBHbIMH JeiiCTBUSIMMU:

I') MPUHSATHE ce0s U APYTHX JI0/eii:

- IPUHAMATh MOTHUBBI M APTYMEHTHI APYIHX

Joen npu aHaIu3e Ppe3yJIbTaToB

JeATEITBHOCTH;

- TIpU3HaBaTh CBOE NPaBO M TPaBO APYTUX

JIFOZIEH Ha OIIHOKU;

- pa3BHBaTh COCOOHOCTH MOHMMATh MUP C

TIO3MIAN APYTOT0 YEJIOBEKA;
OK 07. B 06;1acTH IK0JI0rH4eCKOr0 BOCHUTAHUS: - chopmupoBaTh TPEACTABICHUSI: O XHMHYECKOH
ConeticTBOBaTh - c(OpMHPOBAHHOCTH SKOJIOTUYECKOM | COCTABISIOLIEH  €CTECTBEHHOHAYYHOM  KapTHHBI
COXPaHEHHIO KYJIbTYpHI, NTOHUMAaHHE BIMSHUS CONMAIBHO- | MHpPA, PO XUMHH B TIO3HAHUH SIBIICHUI TPUPOJIBI, B
OKpYyXaromien SKOHOMHYECKHX TIPOIIECCOB Ha COCTOSIHHE | (JOPMHPOBAHWM MBIIUICHHUS W KyJIbTYpHl JIMYHOCTH,
cpensl, TIPUPOJHON W COIMANBbHON Cpelbl, OCO3HaHME | ee (DYHKIMOHATBHOM TIPaMOTHOCTH, HEOOXOAMMOMN
pecypcocOepekeH | TI00albHOrO — Xapakrepa  SKOJOTMYECKHX | ISl PEHICHHS MPAKTHYECKHUX 3a1ad M SKOJIOTHUECKH
110, TPUMEHSATH pooIeMm; 00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3I0pOBBIO U
3HAHMA 00 - IUTAaHUPOBAHHUE U OCYIIECTBICHNE ACHCTBHH | MPUPOIHOIL cpene;
WM3MEHEHUH B OKpPYKAIOIIeH cpele Ha OCHOBE 3HAHWS | - yMeThb COONIONATh  TpaBWiIa  SKOJIOTHYECKH
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KJImMara, ueneifl YCTOI\/’I"II/IBOFO Pa3BUTUA YCJIOBCUCCTBA, uenecooGpa3H0ro IIOBCACHUSA B 6BITy u prI[OBOﬁ
MPUHIUTIIBI AKTUBHOC HCIPUATUC HEﬁCTBHﬁ, MPUHOCAIINX ACATCIIbHOCTU B LECIIAX COXpAaHCHUS CBOCTO 3J0POBbA
OepexXIMBOrO BpeN OKpyXarollel cpene; U OKpYXKarolled NpUPONHOW Cpenbl; YYUTHIBATh
MIPpONU3BOJICTBA, - YMCHUEC IMPOTHO3UPOBATH He6ﬂaFOHpI/I$ITHLIe OIIaCHOCTH BO3HeﬁCTBHﬂ Ha JKHBBIC OpTraHU3MBbI
3(1)(1)3KTI/IBHO 3KOJOI'MYECCKUEC TIIOCJICACTBUSA ONPpECACICHHBIX BCHICCTB, IIOHUMaAa CMBICJT
ﬂeﬁCTBOBaTL B npeaAnpruHUMacMbIX Z[eﬁCTBI/Iﬁ, TIoKas3aTeiis HpeHeHLHOﬁ HOHYCTHMOﬁ KOHIICHTpaluu
‘1pe3BBI‘IaI>iHLIX OpeaoTBpallaTh X,
CUTyalusiax - paclimpeHue OIlbITa JCATCIBHOCTHU

3KOJIOTHYECKON HaIlpaBJICHHOCTHU;

- OBJIaICHUC HAaBbIKAaMU lee6Ho-

UCCIIe10BaTeIbCKOM, TPOSKTHON U

COHPIaJ'IBHOﬁ JACATCIIBHOCTH,
TIK 3.3. HCIIOJIb30BaHUE Pa3IUYHBIX | CPOPMHUPOBAHHOCTH MpEICTaBICHUIN (o}
IposonuTs HCTOYHHUKOB JUTSt MOJTYYeHHS | MECT€ XHMHUU B COBPEMEHHOM HayqyHOU
ﬁgg?::mﬂ XUMHYECKOH WH(GOpMAIMU, YMCHHE | KAPTHHE MHPA; MOHUMAHHWE POJIM XHUMHH B
0GOpyIOBaHHS, OIIEHUTh €€ JOCTOBEPHOCTh [UIs | opMUpOBAHUU Kpyrosopa i
opraHm3oBsBaTh | JIOCTHIKEHHSI XOPOIINX PE3yJAbTATOB B | (YHKIIMOHATHHOW TPaMOTHOCTH 4YeJIOBEKa
pac4eTHo- npodeccuoHanbHOU chepe. JUTSL peIIeHUs MPAKTUYECKHUX 3a/1a4.
JKCIIEPUMEHTAIIEH

VIO IEATEIbHOCTD
B XOJIe
pa3paboTku
HOBBIX
TEXHOJIOTUH U
TEXHOJIOTHYECKUX
MIPOIIECCOB MPHU
MIPOU3BOJCTBE
X0J10/1a
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bua yueoHoii paGoTsl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
B T. 4..

TEOPEeTHYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHMeE (COAEPKAHUE 5
NMPUKJIATHOTO MOYJIA)

B T. 4.

TEOpPETHYECKOE 00yUeHUE 2
MPAKTUYECKHUE 3aHITH 4

IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTu4ecKHuii IJIAaH U cCOeP:KaAHUE YUeOHOH TUCHUTILUINHBI « XUMHS»

HaumeHnoBanmue Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemblie
pa3aesioB M TeEM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4acoB KOMIIETCHIIHH
1 2 3 4
OcHOBHOE coiep:KaHue 64
Pazgea 1. OcCHOBBI CTPOECHUS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
CtpoeHue aToMOB
XUMIIECKITX Teoperuueckoe o0yueHue 2
2JIEMEHTOB UI/I pupoaa ST T Con c _
XUMHUYECKOi CBSI3H pEMEHHass MOJENIb CTPOEHHUS aToMma. AMBOJIMYECKHI  S3BIK  XHUMUH.
XUMUYECKUH AJIEMEHT. DJeKTpoHHas KoHpurypamus atoma. Kiaccudukanus
XAMHUYECKHX 3JIEeMEHTOB (s-, P-, d-amemMeHThl). BalleHTHbIE 3JEKTPOHBI. 5
BanentHoCTb. DJIEKTPOHHAsA npupoja XUMHYECKOU CBSI3U.
DIEeKTPOOTPUIIATEIILHOCTh. BHUBI XUMUYECKOW CBSI3M (KOBAaJIGHTHAs, WOHHA,
MeTaJUTMYeCcKas, BOJOPOAHAS) U CITOCOOBI ee 00pa30BaHUS
IIpakTHYecKHe 3aHATHSA 2
Pemenne 3amannii Ha MCHOJIB30BaHME XMMHYECKOH CHMBOJIMKY M Ha3BaHWH COCIMHECHHUH II0
HOMEHKJIaType MEXIYHapOJHOTO COK3a TEOPETHYECKOM U TPUKIAJAHOM XUMHU U
TPUBHUAIILHBIX HA3BaHHWH JUIsI COCTABJICHHUS XUMUYECKUX (HOPMYJ JIBYXaTOMHBIX COCAMHEHUN
(oxcumoB, CyIb(PUAOB, TUAPHUIOB U T.II.) U IPYTrUX HEOPTaHMYECKUX COCAMHECHHA OTACIbHBIX
KkiaccoB. IlpakThueckue 3amaHusi Ha YCTAHOBJEHHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB
XUMHUUYECKUX AJIEMEHTOB U MEPUOJUUYECKUM MU3MEHEHUEM CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U
UX COCJIMHEHUI B COOTBETCTBHUU C MOJI0KeHUEeM [leproinueckoi CHCTEMBI.
Sanarne Ne2 | T13 Ne | «CocTaBieHHue XUMUYECKHX (POPMYIT U YCTAHOBJICHUE CBS3U MEXTY
CTPOEHHUEM aTOMOB XMMHUYECKHUX JIEMEHTOB U MEPUOIMYECKUM U3MEHEHUEM HX 2
CBOMCTBY
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
[Tepnonuyeckuii 3akoH | [IpakTHYecKne 3aHATHS 2 OK 02
u Tabmuua JI.1. [lepuonnueckas cucrema xumudeckux 3nemMeHToB .M. MenneneeBa. PU3UUYECKUN CMBICT
Menneneesa [lepuognueckoro 3akonHa J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHMSI CBOWCTB

XUMHWYCCKHX 3JICMCHTOB, 06p3.3yeMBIX HMHU TTPOCTHIX MU CJIOKHBIX BCHICCTB B COOTBCTCTBUHU C
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MOJIO)KEHUEM XHMMHYECKOro 3jieMeHTa B Ilepuommueckoil cucrteme. MHpPOBO33pEHUECKOE U
Hay4HOe 3HadeHue [lepnonuueckoro 3akona /.M. Menneneesa. [Ipornossr I.11. Menneneesa.
OTKpbITUE HOBBIX XHMHUYECKUX DJIEMEHTOB. PelieHue mNpakTHKO-OPHUEHTHPOBAHHBIX
TEOPETUYECKUX 3a/aHUi Ha XapaKTepPH3alHI0 XMMHUYECKHX 3JEMEHTOB «Metamumyeckue /
HEMETAIJINYECKHE  CBOMCTBA, D3JEKTPOOTPULATENLHOCTh XMUMHUYECKUX JJEMEHTOB B
COOTBETCTBUHU C UX DJIEKTPOHHBIM CTPOECHHEM M IOJIO)KEHHEM B IEPHOJUYECKON CHCTEME
xuMmudecknx aneMmenToB .M. Meneneeray»

Sansrue Ne3 | T3 No 2 «PemnieHne mpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUN Ha XapaKTePU3AIHIO

XUMHYECKUX DJIEMEHTOB) 2
Paszpnen 2. Xumuyeckue peakiuuu 10
Tema 2.1. Tunesl OcCHOBHOE CcO/Iep:KaHue 4 OK 01
XUMUYECKUX peakiyii | TeopeTuueckoe o0yueHue 2
Sansrue Ne4 | KjjaccuuKaiys ¥ THIBI XUMHYECKHX PEAKIU C ydacTHeM HEOPTraHHMYeCKHUX
BemiecTtB. (CoCTaBlIeHME ypaBHEHUM peakUWil COEAWMHEHHUs, Pa3I0KEHUs,
3aMenieHus, oOMeHa, B T.4. PEaKIUi TOpPEHHUs, OKHCICHHSI-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCICHUSA-BOCCTAHOBJIEHUA. CTeneHb OKUCICHUS. OKUCIUTENb U 5
BOCCTaHOBHTEIIb. Cocrasnenne u ypaBHHBaHHE OKHCIUTEIBHO-
BOCCTAHOBHUTEILHBIX PEAKIIUA METOJOM JJIEKTpOHHOTO OanmaHca. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMM B MPUPOJIC, MPOU3BOJCTBEHHBIX IIpolleccax |
YKU3HENIEITEIIbHOCTH OPraHU3MOB
IIpakTHYecKHe 3aHATHS 2
KommuecrBenHple OTHOIICHUS B XUMHH. OCHOBHBIC KOJHWYECTBEHHBIC 3aKOHBI B XHMHH H
pacyeTsl MO YpaBHEHUAM XMMHUYECKUX peakiuid. Mosb Kak €IMHUIA KOJUYECTBA BEIECTBA.
MognspHas Macca. 3aKOHbI COXPaHEHHUSI MacChl M SHEpPruu. 3akoH ABorajapo. MoJisipHbIi
o0veM ra3zoB. OTHOcUTENbHAs IJIOTHOCTh Tra3oB. PacueTsl MO ypaBHEHHMSIM XUMHUYECKUX
peakiuii ¢ HMCHOJIb30BaHUEM MacChl, 00beMa (HOpPMallbHbIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIleCTBA
Sansrue No 5 \ 113 Ne 3 «Pemienue 3aga4 Ha OCHOBHBIC 3aKOHBI XUMUH 2
Tema 2.2. OcHoBHOE coaep/kaHue 4 OK 01
ONEeKTPOIUTHYECKAS Teopernueckoe o0yueHue 2 OK 04
Aucconnanus u Bamste Ne 6 Teopmi 3JIeKTp0J1HTI/IquK017I nucconuanuu. MoHEL SHeKTpOJH/ITLI, 2

HOHHBIN 0OMeH

HCOJICKTPOJIUTHI. Peakiiun noHHOTO obomena. CocTaBlieHHE peaKL[I/Iﬁ HMOHHOT'O
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oOMeHa IyTeM COCTaBJICHUS UX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
KucnotHo-ocHoBHbIE peakiiny. 3alanusi Ha COCTABJICHUE HOHHBIX PEeaKIUui

JlabopaTopHble 3aHATUA

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX M 00Pa3yIOIMXCS BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakuuil. [IpoBenenne peakuii HOHHOTO 0OMeHa, onpeiesieHue
Cpeibl BOJHBIX PACTBOPOB. 3aaHUsI HA COCTABJIEHHE HOHHBIX peaklui

Sanarne Ne 7| JIP Nol « THIbl XUHMHUECKUX PEAKITHII»

KoutpoJubHas
pabora 1

3ansTre Ne 8
CTpOGHI/IC BC€IIECTBA U XUMHNUYCCKHUC peaKHI/II/I

Pa3pea 3.

CTpoeHne U cBOICTBA HEOPraHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

OcHOBHOE coliep:xkaHue

Teoperuyeckoe o0yueHue

N

Sanarue Ne9 | [Ipenmer Heopranudeckoi xumuu. Kiaccudukaims HEOPraHMYECKUX BEIIECTB.
[Tpocteie u cnoxHble BeriecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCHIBL,
THIAPOKCHUIIBI, KHCIIOTBI, COJH). B3aMMOCBSI3b HEOPraHMYECKUX BELICCTB.
ArperaTHble cocTOsHUS BemlecTBa. Kpucrammyeckne u amMop(HbBIC BEIECTBa.
Tunbl  KpUCTAJUIMYECKUX  pEIIeTOK (aTOMHas, MOJICKYJsipHas, HOHHAs,
MeTaJUTNYecKas). 3aBHCUMOCTh (U3MYECCKUX CBOWCTB BeEIIECTBa OT THIIA
KPUCTAJUTNYECKOH PeIIeTKH. 3aBUCUMOCTh XUMHYECKON aKTHUBHOCTH BEIECTB OT
BUJIAa XHMHYECKOW CBSI3M M THIIA KPHUCTAUIMYECKOW pemieTkd. [IpuduuHbI
MHOT000pas¥si BEIIECTB

IIpakTHYecKkue 3aHATHS

Homenknatypa HeopraHMYeCKHUX BEIIECTB: HA3BaHME BEIECTBA MCXOJS U3 UX XUMHYECKOU
(GbopMynbl WM COCTaBICHHE XUMHUYECKOW (OPMyNbl HMCXOJS W3 Ha3BaHMs BElIECTBA IIO
mexayHapoanoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.

Pemenune mnpakTHUeCcKUX 3aJaHUN MO KiIaccu(UKAIMM, HOMEHKIATYpe M XUMHUYECKUM
(dbopMynaM HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB (YrapHbI ras, yrJIeKHCIbIM ras,
aMMUaK, TallleHas W3BEeCThb, HETalleHas W3BECTh, MUTHEBAs COJa M JAPYrMX): Ha3bIBaTh U
COCTaBIATH (POPMYIBI XUMHUYECKHUX BEIIECTB, ONMPEACNATh MPUHAIEKHOCTD K KJaccy.
Hcrounuku xumMuueckoi nHpopMaIun (CpeicTB MaccoBoi nHpopMmaiun, cetb aTepHeT 1
npyrue). [louck nadopmanmy mo Ha3BaHUSIM, UACHTHPHKATOPAM, CTPYKTYPHBIM (opMyaam

OK 01
OK 02
I1K 3.3

3?{*’1?86 I13 Ne 4 «Pemenne 3a1a4 1o HOMEHKJIATYype HEOPraHMUECKHUX BEIIECTB)»
o
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Tema 3.2. dusuko- OcHOBHOE coJiep:KaHue OK 01
XUMHUYECKHE CBOUCTBA | Teopernyeckoe odoyuenue OK 02
HEOPraHUYECKUX I1K 3.3
BEIIECTB
Tema 3.2.1 ®uzuko- Samsrne | Metayuiel. OOmue ¢Gu3MYeckue U XUMHUYECKHE CBOWCTBa MeTayuioB. CrocoObl
XUMHYECKUE CBOMCTBA el MOJIyyeHHusl.  3Hau€HUWE  METaVIOB W  HEMETaJUIoOB B MpPHUpPOJAE U
METaJlJIOB KU3ZHEJCATEIbHOCTH 4YeJloBeKa M opraHu3moB. Kopposust meTamioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UHU.
Tema 3.2.2 ®usuko- Sanarne Hemeramnel. OOmme ¢usmyeckne W XMMHUUYECKHE CBOMCTBA HEMETAJUIOB.
XUMUYECKHE CBOWCTBA e 12 Tunuuneie cBoiictBa HemetawioB [V— VII rpynn. Knaccudukauus n
HEMETaJIJIOB HOMEHKJIaTypa COeAUHEHU HemeTalioB. KpyroBopoTsl OMOTEHHBIX 3J€MEHTOB
B NIPUPOJE

Tema 3.2.3 Ousuko- Sansrhe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
XUMHUYECKUE CBOMCTBA e 13 TUAPOKCHUJIOB, KHCIIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
KHCJIOT, THIPOKCHUIOB, IIPOCTBIX BEHIECTB, BOJOPOJHBIX COCAMHEHNN, BBICHIMX OKCUAOB U THIPOKCUIOB
OKCHJIOB U COJIEH IIpakTHuyeckune 3aHATHS

CocraBineHHe YypaBHEHUM XMMHUYECKHMX PpEaKIUd C Yy4acTHEM TMPOCTBIX U  CIOXHBIX

HEOPraHMYECKHUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUAOB METAJUIOB, HEMETAUIOB H

aM(pOTEPHBIX AJIEMEHTOB; HEOPraHUUECKUX KUCIIOT, OCHOBAHUI M aM(OTEPHBIX THAPOKCUIIOB;

HEOPraHMYECKUX  COJIEH, XapaKTEpHU3YyIOIIMX HX CBOMCTBA. PelleHne  INpakTUKO-

OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOJy4YeHUE M Oe30IacHOe

UCIOJb30BAHNE BAKHEMIIMX HEOPraHWYECKMX BELIECTB B ObITY U  IPAaKTUYECKOM

JESITEIbBHOCTH YEJIOBEKA

3ansTue Ne o o .
14 I13 Ne 5 «Pemienne 3a1aHuil Ha COCTaBJIIEHUE YPABHEHUN XUMUYECKUX PEAKLIUID

Tema 3.3. OcHOBHOE CO/Iep:KaHue OK 01
Wnentuduxarnms JlabopaTopHbIe 3aHATHSA OK 02
HEOPraHMYCCKUX JIaGopatopHas pabota «neHTH(UKaLNs HEOPraHMUECKUX BEIIECTB. OK 04
BCIIECTB Pemenune skcnepuMeHTaIbHBIX 3aJad M0 XMMUUYECKUM CBONCTBAM METAJNIOB U HEMETAJIOB,

110 paClIO3HABAHUIO U ITOJTYUYCHHUIO COCIMHEHUN METAJIOB 1 HEMETAILJIOB.

I/IZLGHTI/I(I)I/IKEU_[I/IH HCOPTaHNYCCKUX BCHICCTB C HUCIIOJIB30BAHUCM HX (bI/I3I/IKO-XI/IMI/I‘leCKI/IX
CBOfICTB, XapaKTCPHbBIX KAYCCTBCHHBIX peaKHHﬁ. KauectBenHnnie pCaKknu1 Ha Cynb(baT-,
Kap6OHaT- " XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
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3ansarue

Ne 15 JIP Ne 2 «MneHTruduKammsi HEOPraHUIECKUX BEIICCTB»

KoHnTpoJubHas
paborta 2

3ansarue o
Ne 16 CBOI/ICTBa HCOpI‘aHI/I‘ICCKI/IX BCIICCTB

Paznea 4.

CTpOCHI/Ie H CBOMiCTBa OPraHuv4e€CKHuX BCIIECCTB

24

Tema 4.1.
Knaccudukanmus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHoBHOE CoACpKaHuE

o

Teopernyeckoe o0yueHue

[losiBneHMEe U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer
OPraHu4YecKO XMMHHU. MECTO M 3HAUEHUE OPraHMYECKON XUMUH B CUCTEME
€CTECTBEHHBIX HayK.
XHWMHYECKOE CTPOEHHUE KaK MOPSAOK COCJUHEHUs aTOMOB B MOJIEKYJIE COIJIACHO
WX BaJeHTHOCTH. OCHOBHBIE TMOJOXKEHHUS TEOPHUM XUMHUYECKOTO CTPOCHHUS
oprannyeckux  coeauHeHudd  A.M.  byrnepoBa.  VriepomHblii  cKeneT
3?\}?;? ¢ OPraHWYeCKONW MOJIEKYJIBl. 3aBHCHUMOCTh CBOMCTB BEHIECTB OT XUMHUYECKOIO
cTpoeHuss Mosiekyda. M3omepuss m m3omepbl. [lonstHe 0 (QyHKIMOHATBHON
rpynne. Pamukan. IlpuHIuner kimaccudukanuu OPraHUYECKHX COCTUHEHUH.
MexnayHapoaHass HOMEHKJIATypa M INPUHLWIIBI HOMEHKJIATYPbl OPraHUYECKHUX
coenuHenuil. Ilonsatue 006 a3oTconepKamMX COEIMHEHUAX, OHMOJIOTMYECKU
aKTUBHBIX BelllecTBax (YriaeBojax, Kupax, Oefkax u Jp.), BHICOKOMOJICKYISIPHBIX
coelMHEeHUsIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKue 3aHATHS

Homenknatypa  opraHM4eckux COEAMHEHUN  OTHENBHBIX  KJIaccoB  (HACBHIIICHHBIE,
HEHACBIIIEHHbIE U apOMaTHYECKHUE YTJIEBOAOPOJbI, CIUPTHI, (HEHOJIbI, AbJIErU/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTH U Jip.) CocTaBieHHe MOJTHBIX U COKPALIEHHBIX CTPYKTYPHBIX (GOpMYI
OpPraHMYECKUX BEIIECTB OTIENIBbHBIX KJIACCOB, UCIOb3Yysl UX HA3BAHUS MO CUCTEMaTHYECKON U
TPUBUAIBHON HOMEHKIAType (dTWUJIeH, auneTwieH, TriuuepuH, ¢enon, dopmanpaerun,
yKCyCHasi KUCJIOTa, INMUWH). PacdeTsl mpocTeiimeit GopMynbl OpraHU4ecKol MOJIEKYJIbI,
MCXOJIS1 M3 DIIEMEHTHOTO cocTaBa (B %)

3a e o
J\Eﬂf ;I I13 Ne 6 «HomeHKI1aTypa OpraHMYECKUX COETUHEHUI

OK 01
I1K 3.3

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEIMHEHUN

OcHoBHOE coaepkaHue

12

Teopernyeckoe o0yueHune

DU3NKO-XUMHUYECKHE CBOICTBa OPTaHUYCCKUX COCIMHEHUN OTACIBbHBIX KJI1aCCOB

OK 01
OK 02
OK 04
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(ocobenHOCTH KiIAcCH(UKAIMKM U HOMEHKIIATYphl BHYTPH KJIacca; FOMOJIOTMYECKUN Ps U
obmas Qopmyna; wm3zomepus; (U3MUECKHE CBOWCTBA; XHUMHYECKHE CBOWCTBA; CIOCOOBI
MIOJTy4EHUs):

Tema 4.2.1 CsolicTBa
MpeAeIbHBIX U
HETIpeIeIIbHBIX
YTJIEBOJIOPOJIOB

SansThe — TpelieNbHbIC YIIEeBOIOPOAbl (aJIKaHbl M LMKJIOATKaHbl). ['OopeHne meTaHa kak
Ne 19 OJIMH W3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA
MIPUPOIHBIX YIIIEBOAOPOI0B, HAX0XKICHUE B IIPUPOJE U IIPUMEHEHNE AJIKAHOB,

— HempenenbHble (AJIKEHbI, aJKUHBl W aJKagUeHbl) W apOMaTUYECKUE
YIIIEBOAOPObl. ['OpeHue aneTwieHa KakKk HMCTOYHHK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUISL CBAPKU U PE3KH METAJJIOB

JlabopaTopHas pa6ora

JlabopaTtopHnas paboTta “TIpeBparieHns opraHnuecKuX BemecTB nmpu HarpeBanuu'". [lomydenne
JTUJIEHA U U3YYEHHE €ro CBOMCTB. MoienupoBaHUe MOJIEKY U XUMHUYECKUX ITPEBPALICHUI Ha
MpUMepe ATaHa, ITUIIEHA, alleTUJIeHA U Jp.

331\?7%16 JIP Ne 3 «IIpeBpalieHusi OpraHM4eCKMX BEIIECTB ITPU HAarpEBAHUMN

Tema 4.2.2 CpoiicTBa

Samatne | — KHCIOPOACOACPIKAIINE COCTUHEHUS (CITUPTHI M (PEHOIIBI, KAPOOHOBBIE KHCIOTHI

KHUCIIOPOACOAEpKAIINX N2l 1 3QUpPBI, aNnbIeruabl U KETOHBI, XKUPbI, yIiIeBoasl). [IpakTuueckoe mpuMeHeHHe

COeIMHEHU N STWIEHTJIUKONSA,  raunepuHa,  ¢eHona. Ilpumenenue  dopmanbaeruaa,
aleTanpJeruja, yKCyCHOW KHUCIOThl. Mplla KaKk COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT. Morolye cBOKCTBa MbLJa.

Tema 4.2.3 Samatie | —  a30TCOACpIKAINMAE COCAMHEHHS (aMUHBI W aMHHOKHUCIIOTBHI, OCJIKH).

AzoTconaepxaiue Ne22 BoicokomonekysipHble  coelMHEHUsI (CHMHTETUYeCKHEe U OHOJOTHYECKH-

COeIMHEHUS aKTUBHbIE). MOHOMED, MoNMMeEp, CTPYKTypHOE 3BeHO. [lommmepusanus sTuineHa

KaK OCHOBHOC HAITPaBJICHHUC €I'0 UCII0JIb30BaHUA.
I'eneTnyeckas cBs3b MCKAY KJIIaCCAMH OPraHUYICCKUX COCIMHEHU

IlpakTHyeckue 3aHATHSA

CaolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaJ'IbHaﬂ U MCXKAYyHapOAHAA
HOMCHKIJIaTypad, XHMHUYCCKUC CBOﬁCTBa, CITOCOOBI nonyquI/m): MMpEACIIbHBIC (aJ'II(aHBI u
LII/IKJ'IOH.J'IKE[HLI), HCMIPCACIIbHBIC (aJ'IKCHBI, AJIKUHBI U aJ'IKa,[[I/IeHLI) U apOMATHUYCCKUC
YrieBOAOpPOAbl, CIIMPTHI U (I)eHOJ'IBI, Kap6OHOBBIe KHUCJIOTBI U 3(pHpLI, AJIbACTU Bl U KCTOHBI,
dAMHUHBI U AMHUHOKHCJIOTBI, BBICOKOMOJICKYJIIAPHBIC COCOAMHCHUS. 3a,Z[aHI/I$I Ha COCTaBJICHHEC
ypaBHeHI/Iﬁ XUMHWUYCCKUX peaKL{I/Iﬁ C y4aCTUCM OPraHUYCCKUX BCHICCTB HA OCHOBAHHUU HUX
COCTaBa U CTPOCHMUHI.

I1K 3.3
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CocraBieHue cxeM peakiuil (B TOM 4YHCIIE M0 MPEIIOKEHHBIM LIETIOYKaM IPEBPALLEHUI),
XapaKTEepPU3YIOIINX XUMUYECKHE CBONWCTBA OPraHMYECKUX COECIUHEHHM OTAEIbHBIX KIIACCOB,
crocoObl WX TOJYYEHUS M Ha3BaHWE OPraHMYECKHX COEAWHEHHWH MO TPHUBHAIBHOM WIH
MEXAYHApOAHON CUCTEMATUYECKOM HOMEHKJIIAType.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUN Ha CBOICTBA OPraHUYECKUX
COEJIMHEHUN OTAENbHBIX KJIacCOB
33‘\;‘)’%@ [13 Ne 7 «CocTtaBiieHne cXeM peakIifil mpeaeabHbIX U HEelpeIeIbHbIX 5
YTJI€BOJIOPOJOBY
3andarue o
No 24 I13 Ne 8 «Pemienre npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI» 2
Tema 4.3. OcCHOBHOE CcO/Iep:KaHue 6 OK 01
Wnentuduxarms Teopernueckoe o0yueHue 4 OK 02
OPraHU4eCKUX OK 04
BEILECTB, NX 3HAUECHHUE IIK 3.3
U IpUMEHEHHuE B
OBITOBOM U
MPOU3BOJCTBEHHOM
NeSITeIbHOCTH
YeJloBeKa
Tema 4.3.1 Sansthe buoopranmnueckue coenunenus. [lpumenenue u Ononoruyeckasi pojb yriieBoIOB. 2
Wnentuduxarnms N 25 OxucrieHue YriaeBOoJOB — HCTOYHHK JHEPIHMHM KUBBIX opraHusmoB. OOmactu
OpraHUYECKUX OpUMEHEHUS aMHUHOKHUCHOT. [IpeBpamienusi O€JKOB MUIIM B OpraHu3Me.
BEIIECTB buonoruueckue Qynkuuu OenkoB. buonormdeckue QyHkuuu xKupos. Poib
OpPraHUYECKON XUMUU B PELICHUH MTPOOJIEM MUIIEBOM O€30MacHOCTH
Tema 4.3.2 Sansrthe Ponp  opranuueckoil XUMHM B pEIIEHUHM MPOOJIEM  DHEPreTUYECKOM 2
3HaueHue U e 26 0€30MacHOCTH, B Pa3BUTUM MEAULIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAIIOB, HOBBIX
MIPUMEHEHUE UCTOYHUKOB SHEpruu (ajibTepHATHUBHbIE HCTOYHUKU dHepruu). OnacHoOCTb
OpraHUYEeCKUX BO3/JCICTBUS Ha )KUBbIE OPraHU3Mbl OPraHUUYECKUX BEIIECTB OTIEIIBHBIX KJIACCOB
BEIIECTB B OBITOBOM U (yrneBosopoJibl,  CIUPTHI,  (EHONBI,  XJIOPOPraHUYECKHE  MPOU3BOJHBIE,
IIPOU3BOJICTBEHHOU QJIBJIETUABI U JIP.), CMBICI MTOKa3aTessl MPeiebHO JOMYCTUMON KOHIIEHTPAIUH
JESITEIbHOCTH
ICJI0BCKA JlaGopaTopHble 3aHATHS 4
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JlaboparopHas padoTa: “UneHTHHUKAINS OPraHUISCKUX COSAMHCHUN OT/ICIBHBIX KIIACCOB™
Nnertudukaius opraHMuecKux COSAUHEHHUI OTIACTBHBIX KIaccoB (HAa MPUMEpE aJIbJICTHIIOB,
Kpaxmajia, YKCYCHOW KHCIOTBI, OCJIKOB M T.I.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX
CBOWCTB W XapaKTEPHBIX KAaueCTBEHHBIX peakiuil. JleHaryparus Oeika Npu HarpeBaHUU.
[IBeTHbie peakiuu OenkoB. BO3HMKHOBEHWE AHATUTUYECKOTO CUTHAJIA C TOYKH 3PEHHS
XUMUYECKUX TMPOIECCOB TMPHU MNPOTEKAHWM KAYECTBEHHOW PEaKIUH, TMO3BOJISIONIIEH
UJIEHTU(DUITPOBATH NMPEJJIOKEHHBIE OPTaHNYECKHUE BEIIECTBA

33‘\?’2;16 JIP. Ne 4 «Mpentudukanus NpenesbHbIX M HENPEeNbHbIX OpPraHUYEeCKUX
0 )
COEIMHEHUIN»

KonrpoJubHas
padora 3

3anarue
Ne 28 CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

Pa3pea 5.

Kunernueckue m TEPMOAMHAMHYECCKHE 3aKOHOMEPHOCTH MPOTECKAHMSA XUMHUYCCKHX
peakuuii

Tema 5.1 CxopocThb

XUMHUYECKUX PEaKIIUH.

XUMHYECKOE
paBHOBecHE

OcCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

N

Sanarne CKOpOCTh peakilud, €€ 3aBUCHUMOCTb OT pPa3IuYHBIX (AKTOPOB: TPUPOJIBI
e 29 pearupyrourx BeIIeCTB, KOHIIEHTPALMY PEarupyroluxX BEUIECTB, TEMIEPATYPbI
U IUIOHIa[M PEAKIHOHHOM moBepXxHOCTU. TemyoBble A(PGHEKTHl XUMUYECKHX
peaknuii. DK30- M DJHIOTEPMHYECKHE, peakmuu. OOpaTUMOCTh PpeaKIIuil.
XUMHYECKOE PAaBHOBECHE U €TI0 CMEIICHHE MO ACHCTBUEM pa3MuHbIX (PaKTOPOB
(KOHIIEHTpaIMsl peareHTOB MM MPOJYKTOB peaklUH, NaBJCHHE, TeMIleparypa)
JUIsL CO3JaHUsl ONTUMAJIbHBIX YCIOBUU MPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
ITpunnun Jlelllarense.

IlpakTH4eckue 3aHATHSA

Pemenne mpakTHUKO-OPHUEHTUPOBAHHBIX 3aJaHUl Ha aHaiau3 (PaKTOpPOB, BIMSIOMIMX Ha
W3MEHEHHE CKOPOCTH XHMMHMYECKOW peakluud, B T.4. C TO3UIUH HSKOJIOTHYECKU
1enecooOpa3zHoro MoBeAeHUs B ObITY M TPYAOBOM JNEATENLHOCTH B LIENIAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOILIEH PUPOTHOM CpeIbl.

Pemenune mpakTHUKO-OpUEHTUPOBAHHBIX 3a/laHUH Ha puMeHeHue npuHnuna Jle-1llatenbe amns
HAaXO0XJICHUS HAIIPABJICHUS CMEIICHHSI PABHOBECHS XUMUYECKOUM peakiuu U aHamu3 (pakTopos,
BJIMSIFOIIMX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHUS

3ansarue
Ne 30 H3 NQ 9 «Perienne 3aa4 Ha XUMHUYCCKOC pPaBHOBCCUCY

OK 01
OK 02
I1K 3.3
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Pa3znea 6.

PacTBOpBbI

Tema 6.1.
[TonsiTue o pacTBOpax

OcHoBHOE CoACpKaHuE

N

TeopeTuquRoe oﬁyqelme

amstue | PacTBOpeHHE KaKk  (DU3MKO-XUMHYECKHi mpormecc. PactBopel.  CrocoOsr
Nesl IIPUTOTOBJIEHHUST PacTBOpOB. PacTBopuMocTb. MaccoBasi 1011 pacTBOPEHHOIO
BemecTBa. CMBICT MOKa3aTensl MPEeAeNbHO JTOMYCTUMOM KOHLEHTpaluu U €ro
UCIOJIb30BAHUE B OLICHKE DKOJIOTHYECKOI 0€3011acCHOCTH.

[IpaBuna 3KOJIOTMYECKH 11€1€CO00pa3HOTO MOBEACHHUS B OBITY M TPYIOBOM
NEATENbHOCTH B LEIAX COXPAaHEHUS CBOEr0 3J0POBbS U  OKpYKarolleH
MPUPOJHOM  Cpenbl; OMAacCHOCTh  BO3ACHCTBHS HAa JKUBBIE OPraHU3MBI
OTIpE/IeNIEHHBIX BEIIECTB. PeleHue npakTuko-

OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN Ha PacTBOPHI, UCHOJIb3yeMbI€ B OBITOBOI
Y IPOU3BOJICTBEHHOM JEATEIHbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 07
I1K 3.3

Tema 6.2.
Wccnenosanue
CBOICTB PacTBOpPOB

OCcHOBHOE CO/Iep:KaHue

JlabopaTropHble 3aHATHSA

JlabopaTtopHas pabota «IIpurotoBiaeHue pacTBOPOBY.

[IpuroToBrnenue pacTBOpPOB 3adaHHOM (MaccoBOM, %) KOHLEHTpauuu (C TPaKTUKO-
OpUEHTUPOBAHHBIMHU BOIIPOCAMH) M OTIPENICIICHUE CPE/IbI BOJHBIX PACTBOPOB.

Penienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

3ansTHe
No 32 JIP Ne 5 «IIpurotoBieHue pacTBOPOB»

OK 01
OK 02
OK 04
I1K 3.3

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepkaHMe (CoAepsKaHue MPUKJIATHOT0 MOTYJIs1)

Paznen 7.

XuMusi B ObITY M IPOU3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0BEKA

[ep}

XuMmus B ObITY U
MPOU3BOCTBEHHON
JeATebHOCTH
4eJoBeKa

OcHOBHOE CO/Iep:KaHue

[op}

Teoperuyeckoe o0yueHue

Samstue | Hopeiflne DOCTIKCHUS XUMUYECKOW HAYKM M XHMMHYECKO# TexHosoruu. Pospb
e 33 XUMHU B 00€CHEYeHHM SKOJOIMYECKOM, HHEpPreTMYecKOW U  MUIIEBOM
0€3011aCHOCTH, pa3BUTUM MenuIuHbl. [IpaBuia nmoucka um aHaliu3a XUMHUYECKON
UHpOpMALlMM M3 pa3IUYHBIX HCTOYHUKOB (Hay4dHas W ydyeOHO-Hay4Has
JUTEpaTypa, CpecTBa MaccoBOoM MH(opMaimu, cetb MIHTEpHET)

IIpakTHYecKHe 3aHATHA

[louck u aHanM3 KEWCOB O NMPUMEHEHUM XMMHUYECKHX BEIIECTB M TEXHOJOTHH C y4ETOM
Oynymieil mnpodecCHOHANBHON JEATEIbHOCTH 10 TeMaM: Ba)KHEHIIMe CTPOHWTENbHBIC

OK 01
OK 02
OK 04
OK 07
I1K 3.3




OI'BIIOY JuTOK

PaGouas mporpamma y4eOHOM AUCIIUTITHHBI
OJl. 12 Xuwmus

ctp. 19 u3 22

MaTcepuajibl, KOHCTPYKLIUMOHHBLIC MAaTCpualibl, KpPaCKH, CTCKJIIO, KCPpaMHKa, MATCpHAJIbl IJIid
OJICKTPOHHKHU, HAHOMATCPUAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHU SHCPTUHU, OPraHNU4YCCKUEC U

MUHEpaIbHbIE yI00peHus, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: IlpencraBiieHue pe3yabTaTOB peHICHUS KeWcoB B (Gopme MUHH-AOKIAAA C
Mpe3eHTalen
3ansTHe 103 Ne 1 «IIpumMeHEeHHE XUMHUYECKHUX BEIISCTB U TEXHOJIIOTHH B IPO(HECCHOHATBHOM 2
Ne 34 JIESTENEHOCTH»
3 .
;};H;g ¢ TTO3 Ne 2 «3amura MUHHU-JIOKIIAJIOB C MTPEe3eHTAIIUEN» 2
3aunsTue n 2
Ne 36 POMEKYTOYHAS ATTECTALMA 0 AMCUMILIMHE (3a4eT)
Bcero 72
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3. YCJIOBUA PEAJIMBALMAU ITPOI'PAMMBI JUCHUAITIMHBI

3.1. TpeOoBanusi K MHHMMAJBHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecre4eHHI0

Jnst peanuzanuu yueOHOM NUCUMIUIMHBI MMeeTcsl yueOHas nabopaTopus
«XuMun»

VYyeOnast naboparopust oOecneduBaeT MpoBeJeHUE J1abopaTOpPHBIX
3aHATUH TPETyCMOTPEHHBIX TPOrPaMMON YIeOHOW TUCITUTITNHBIL.
VYyeOHnas naboparopuss XMMHUM OCHAIIICHA!

- pabouee MeCTO Iperno1aBaTest - TEPMOMETPHI PTYTHBIC U KUIKOCTHBIC

- paboydee MEeCTO CTYJIEHTOB - BEChl aHAJTMTHYCCKHEC

- 1abopatopHbIe MKadbl U CTONBI - BECBI DJICKTPOHHBIC

- MydeabHas rmeyb - XUMUYECKas 1ocyia

- CYIIMJIbHBIN 1Kad - XUMUYCCKHE PCaKTHUBBI

- TUTUTKA DJIEKTPUYECKas - tabmmma [[.1. MenneneeBa

- nmpubop TepHepa - Ta0JIMIIa PACTBOPUMOCTH KHCIIOT COJICH U
- neHTpudyra pyuHas OCHOBaHUU

- pedpakTomMeTp - BJICKTPOXUMUYECKUN PsiJ HAPSKEHUN

[lepeuncnennoe 000pyIOBaHHE M TEXHUYECKHE CpeAcTBa OOy4YeHUS
o0ecreynBaloT MPOBEJACHUE BCEX BHUIOB Ja0OPATOPHBIX PabOT MpelyCMOTPEHHBIX
nmporpaMMoir y4eOHOM TUCIUTUTHHBI.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

3.2.1. OcHOBHbBIC MMEeYATHbIC U3TAHUS

1. Tabpuensn, O. C. Xumus. 10 knacc : yueonuk / O. C. I'abpuensn, 1. I'.
Octpoymos, C. A. CnankoB. - Mocksa : U3patensctBo "IIpocsemienne"”, 2022 -
128 c.

2. T'abpuensu, O. C. Xumus. 11 knacc : yueonuk / O. C.I'abpuensu, U. T

Octpoymos, C. A. Cnankos. - Mocksa :M3narensctBo "[Ipocsemienue", 2022 -
127 c.
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3.2.2. J/lonoJHUTEIbHbIE HCTOYHUKH

Xumusg st npodeccuil M CHeuuanbHOCTEH  €CTECTBEHHO-HAYYHOI'O

npoduis / ['abpuensu O.C. — M.: U1 Akanemus, 2019. — 400 c.

Epoxun 0. M. Xumus: 3agaun u ynpakHeHus: yue0. mocooue ajis CTy.

yupexaeHuit cpel. nmpod. oopazoBanus. — M., 2015

Epoxun FO.M. COopHHK TECTOBBIX 3aJJaHUI [T0 XUMHUHU: y4eO. mocodue s

cTyn. YupexaeHui cpei. npod. oopazoBanus. — M., 2015

Epoxun FO.M., Koanesa U.b. Xumus s npodeccuit u cnenuanbHOCTEN

TEXHUYECKOr0 Mpoduiisa. DIEKTPOHHBIN Yy4eOHO-METOANYECKUM KOMIUIEKC. —
1-e u3xa., 2015.

HHTEpPHET-pPecypchl

A wWN R

o O1

(o]

. https://znanium.com/catalog/document?id=421876#bib

https://znanium.com/catalog/document?id=421886#bib

. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI ropbD»).
.www. hemi. wallst. ru (OOpa3oBaTeNbHBIM CaWT IS IIKOJILHUKOB

«XUMUI»).

. www. alhimikov. net (O6pa3oBaTeabHbIN CAaUT JJIS TKOJIBHUKOB).
. Www. chem. msu. su (OnekTpoHHas OMOIMOTEKa TT0 XUMUH ).
.www. enauki. ru (wHTepHeT-w3maHue I yuuteneld «EcrtecTBeHHBIC

HayKn»).

. www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTIOPs»).
. www. hvsh. ru (xypHas «XuMus B IIKOJIEY ).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUA 00111e00pa30oBaTeJIbHOM

AUCIHHUIIJINHBI

KonTtpons u o1ieHKa pe3yabTaToB OCBOCHUS 00111€00pa30BaTeIbHON
JUCIMITNHBI PACKPHIBAIOTCS Yepe3 AUCIUITIMHAPHBIC Pe3yIbTaThl, HAPABICHHBIC
Ha (hopMHUpoBaHKEe 0OMKX U NPOodheCcCHOHATBHBIX KOMIETEHIIMI M0 pa3jiesiaM U
TEMaM COJIepXKaHusl yueOHOro MaTepuala.

Kon 1 HaumeHnoBauue
(hopMUPYEMBIX KOMITETCHIIUN

Paszgen/Tema

THIT OLIEHOYHBIX MEPONPUSITHIA

OK 01. Beibupath croco0sr
peuieHus 3a1a4y
npoheccCroHaIbHON

P1, Temal.1,1.2
P2, Temsr 2.1, 2.2
P 3, Temsr 3.1, 3.2, 3.3

Juarnocruueckas pabora. KonTposbHas
pabora. CamooIleHKa ¥ B3alMOOIICHKA.
IIpe3eHTanuss MUHUIIPOEKTOB. YCTHBIA M

JesTenbHOCTH TpuMeHuTensHo | P 4, Temer 4.1, 4.2, 4.3 MMUCEMEHHBIN ompoc. PesynbraTh
K pa3IU4YHbIM KOHTEKCTaM P 5, Temsr 5.1 BBIIIOJIHEHUS y4eOHBIX 3aJaHAN.
P 6, Temsl 6.1, 6.2 IIpaktuueckue paboter [Ipomexyrounas
aTTecTaIus (BBITIONTHEHWE

9K3aMEHAIIMOHHBIX 3aJIaHHH)
OK 02. Mcnionb30BaTh P 1, Tema 1.2 Hunarnoctuueckas pabora. KonTponmpHas
COBpEMEHHEBIC cpencTBa moncka, | P 3, Temsr 3.1, 3.2, 3.3, II- | pabora. CamooleHKa # B3aWMOOIICHKA.
aHAJIN3a U UHTEPIPETALUN o/c IIpe3eHTanyss MUHHIIPOEKTOB. YCTHBIA M

nHpOpPMAITUHN ’ P 4, Tems1 4.1, 4.2, 4.3 T1- MTACbMEHHBIH oTIpocC. PesynbTaTh

WH(POPMAITUOHHBIE TEXHOJIOTUU | 0/C BBITIOJTHEHUS y4eOHBIX 3aIaHAH.

JUISl BHITIOJTHEHUA 33724 P 5, Temsr 5.1, IT-o/c IIpaktrueckue pabotel  IIpoMexyrodnas

npodeccruoHamTbHOM P 6, Temnr 6.1, 6.2, IT-o/c aTTeCTAIHs (BBITOTHEHHE

JeSITeTbHOCTH 9K3aMEHAIMOHHBIX 3aIaHH)

OK 04. BddexTuBHO P 2, Temnr 2.2 Huarnoctuueckas padora. KouTpoibHas

B3auMojelicTBOBaTh U paborats | P 3, Temsr 3.3 pabora. CaMmooIleHKa ¥ B3aMMOOIICHKA.

B KOJUICKTUBE ¥ KOMaH/IE P 4, Temnr 4.2, 4.3 IIpe3enTanuss MUHHIIPOCKTOB. YCTHBIA H

P 6, Temur 6.2 MUCHMCHHBIN orpoc. PesynbraTh

BBITIOJTHEHUS Y9eOHBIX 3aTaHAH.
IIpaktuueckne paboter I[Ipomexyrounas
aTTecTanus (BBITTOTTHEHTE
HK3aMEHAITMOHHBIX 3aJaHUH )

OK 07. ConeiicTBOBaTh P 6, Temsr 6.1 Huarnoctuueckass pabora. KonTponmpHas

COXPAaHEHUIO Opr)KaIOHIeﬁ pa6OTa. CaMOOHeHKa U B3aMMOOIICHKA.

CPelIbl, pecypeocOepekeHHIo, HPCSGHTaLII/If[ MHHUIIPOECKTOB. YCTHBIA U

PHMEHATD SHAHHS 06 MTUCHMEHHBII OITpoC. PCSYJ'IBTaTEI
BBITIOJTHEHUS yIeOHBIX 3aTaHAMH.

MSMCHCHNH KINMaTa, [IpakTraeckue paboter I[IpoMexyTounas

TPHUHIMITEL OEPEKITUBOTO aTrecTauus (BBITOTHEHHE

MTPOU3BOICTBA, YPPEKTHBHO 5K3aMEHAIMOHHbIX 3a/1aHHI)

JEICTBOBATh B UPE3BbIUAMHBIX

CUTYaIUsIX

I1K 3.3. IIpoBOAMTH UCIIBITAHUSI IT-o/c Huarnoctuueckas pabora. KoHTponbpHas

HOBOT'O 000pYIOBaHHA,
OPraHU30BBIBATH PACUYETHO-
9KCTIEPUMEHTAIBHYIO
JeATENTFHOCTh B XO/I€ pa3padOoTKH
HOBBIX TEXHOJIIOTHH U
TEXHOJIOTUYECKHX MPOIIECCOB MPH
TIPOMU3BOJICTBE XOJIOAA

pabora. CamoolleHKa © B3aMMOOIICHKA.
IIpe3eHTanvss MUHHUIIPOEKTOB. YCTHBIA U

MUCHbMEHHBII oIpoc. PesynpraTsl
BBITIOJTHEHUS y4eOHBIX 3alaHUM.
[Ipaktuyeckue pabotel [IpomexyTounas
aTTecTanus (BBIIONTHEHME

OK3aMCHAIIlMOHHBIX BaHaHHﬁ)




OI'BIIOY JuTOK
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