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Pa6ouass mporpamma o06uieoOpa3oBaTebHON  y4eOHOH AMUCIMIIHHBL O4.12 Xumus
paspab6otana B coorBerctBuu ¢ PI'OC cpemnero obmiero oOpa3oBaHHs (YTBEPKIACHHOIO
[IpukazoM Munucrepera npocsemienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeceHHH
u3meHenuii B @enepanbHEI 06pa3oBaTeNbHBI CTAHAAPT CPEXHEro O0mero o0Opa30BaHus,
yrBepxaenHoro IIpukasom MunucTepeTBa 00pa3oBaHus 1 HAyKH P® ot 17 mast 2012 r. Ne 413)
M Ha OCHOBE IIPUMEPHOH MPOrpamMmbl MO AUCHHMILIMHE, pexoMeH10BaHHOH (DenepanbHbIM
rocyapCcTBEHHbIM  OFO/DKETHBIM  00pa3oBaTe/IbHBIM  YUPEKACHHEM  JOMOJHHTEILHOTO
npogeccuoHansHOro obpasoBanus «VHCTHTYT pasBHTHUS npo¢eCcCHOHAIBHOIO 00pa3oBaHMs»
(OI'BOY JI10 UPIIO) (yTBepKAEHHONH MPOTOKOIOM Ne 14 o1 30.11.2022 r.)

PACCMOTPEHA YTBEPXKJIAIO
METOJMUECKON [IMKJIOBOH KOMHUCCHEH 3aMecTUTENb JUPEKTOpa 110 y4eOHOMH
061enpodeccHoHaIbHBIX AUCIHUIUIAH 1 pa6@'pg JiuTOK
npo(eCCHOHATBHBIX MOJIyJIEH OTpacin H.B. [lepryHosa
TIPOM3BOJICTBEHHOH c(epPhI K TEXHOTCHHOMU (noonucn)
0e30MacHOCTH « 7 » or 2023 r.
[Ipotokon Ne_ 7~ 0T « 57 », £  2023r.
[Tpencenarens 772/ %v JI.H. CesaToBa

(0 TIHCE) (D.1.0.)
PaspaGorunk: Cssitopa Jlwams HwukojaesHa, MpenoaaBaTellb epBoM

kBanrdukanmonnoil kareropuu OLBIIOY JIuTOK
(D.1.0., donxncrocms)
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1. MACIIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI

1.1. MecTO0 OMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOIl 00pa3oBaTebLHOM
NMPorpamMMabi:

VYuebHas aucHuIuiMHAa «XUMHs»  SBISETCS  IpejiaraéMoil  4acThbio
o01eo0pazoBaTeabHOr0 ILMKJIA OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl B
cootBeTcTBUM ¢ I'OC 110 NPOgeccuu /cneyuanvrocmu.

08.02.13 MoHTaX M DKCIUTyaTalysi BHYTPEHHUX CAHTEXHHYECKHX VYCTPOMCTB,
KOHJHMIIMOHUPOBAHHUS BO3AyXa M BEHTUIAIIUU

1.2. Heau 1 mIaHupyemMble pe3yabTaThl OCBOCHUA TUCHMIIIIMHBI

1.2.1. llean u 3aga94y TUCIUILIMHBI

DopMHUPOBAHUE Y CTYJICHTOB MPEACTABICHUA O XUMUUYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAyYHOM KApTHUHBI MHpAa KaK OCHOBBI NPUHATUS PEUICHUN B
KU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyallMSX, OTBETCTBEHHOI'O TOBEJCHUS B
PUPOJHOI Cpee.

3amauyu IUCHMIIMHBI:

1) chopmMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKHUX
MPOIIECCOB U ABJIECHUM B OKPY’KAIOIIEH cpejie, 1IEJTOCTHON HAyYHOW KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIIATH (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYCCKHUX
BEIIECTB, YPaBHEHMUS  XUMHUUYECKHX  PpEaKIUH, OOBACHATH HMX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEACHUS MPOCTEHIINX  XHUMHUYCCKHX
OKCTICPUMEHTAIBHBIX HCCICOBAHUM C COOJIOJICHHEM MPaBMI OE30MacCHOTO
oOpalieHus ¢ BEIIeCTBaMH U JIa0OPATOPHBIM 000PYyI0BAaHUEM;

4) pa3BUTh YMEHHS UCIIOJIH30BaTh HH(OPMAIIMIO XUMHUYCCKOTO XapaKTepa U3
Pa3IMYHBIX HCTOYHUKOB;

5) chopmmpoBaTh yMEHHUS  NPOTHO3UPOBATH  IOCICACTBHS  CBOCH
JNEATCIBHOCTA M XUMHYECKUX TPHUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX
MIPOLECCOB;

6) chopMHupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHXKCHUH XUMHUYECKOW HAyKH
Y TEXHOJIOTHH VISl pa3BUTHS COLIMAIBHOMN U MPOU3BOJICTBEHHOU cdep.
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1.2.2. Ilianupyemble pe3yabTaThl
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OCBOCHHA 001Ie00pa3oBaTe/IbHOM

Koa n
HaMMeHOBaHMe
(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 TpyI0BOro BocHuTAHMSA:

- TOTOBHOCTb K TPYIY, OCO3HaHHE LIEHHOCTH
MacTepcTBa, TPYIOII00He;

- TOTOBHOCTh K aKTHBHOW JIESTEIBHOCTH

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

- HUHTEpeC K Ppa3IuIHBIM chepam

npodecCcHOHATBHOM IeITEBHOCTH,
OgilaieHNe YHUBepCAJbHBIMH Y4eOHBIMHU
MO3HABATEJILHBIMHY JICHCTBUSIMMN

a) 0a30BbIe JJOrHYecKHe IelCTBUA:

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

- YCTaHABJIHMBATh CYIIECTBEHHBIN MPU3HAK WIN
OCHOBAHUS ISl CpaBHEHUs, Kilaccu(huKaluu u
0000111eHMS;

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

- BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS
B paccMaTpUBAEMBIX SIBICHUSIX;

- BHOCHUTb KOPPEKTHBBHI B [ESTEIHHOCTS,
OLIEHMBATb COOTBETCTBHE PE3YIBTATOB LIEISIM,
OIIEHMBATh PHUCKH MOCJIEACTBUM
JIeITEIBLHOCTH,

- pa3BUBAaTh KpEATHBHOE MBINUIEHHE IIPU
peIleHnH KI3HEHHBIX MPobIeM

0) 0a30BBIE HCCJIEA0BATEILCKHE eCTBHS:

- BJaJeTh CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJTIIOYAET: OCHOBOIIOJIararoIue TIOHSITHUS
(XuMHYecKMi ~ 3JEMEHT,  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 — TPYyNIa, pajuKall, W30MEpHs,
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
XMMHUUYECKUX peakuuit (oKHMCIUTENBHO-
BOCCTaHOBUTENbHBIE, 3K30-U  3HIOTEPMUYECKHE,
peaKkIMu MOHHOTO OOMEHa), PacTBOp, 3JIEKTPONIUTHI,
HE3JIEKTPOIINUTHI, JJICKTPOIIUTUYECKAsT ANUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUECKOI
peakluy, XUMHYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (Teopus XMMHUYECKOT 0 CTPOCHHUS
opranmueckux BemiectB A.M. Bbytieposa, Teopus
JIEKTPOJINTUYECKON HMCCOLMALNY, MEPUOANYECKUN
3akoH [I.W. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHMUH,
(axTonornyecKre CBENEHUs O CBOMCTBAX, COCTaBe,
MOJIydeHHH W 0€30MacHOM  HCIONb30BaHUU
BRXHEMIIMX HEOPraHWYECKUX M  OPraHHYECKHX
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 CTPOCHUS
npobiem; U CBOMCTB HEOPraHMYECKHX W  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 TIOJTYyYCHHBIE B XOJE | COAMHECHHUH MEKIYHAPOIHOTO coro3a
pemIeHus] 3aJadd PE3yJAbTaThl, KPUTHUECKH | 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 OOmeobpa30BaTEJILHOM

2 ﬂMCHMHﬂMHapHHe (npenMeTHme) pPes3syJibTaTe YKa3blBAlTCA B COOTBETCTBUM C
METOIONKOM npenonaBaHra OVMCLHUIIJIIVMHEL




ITO3HABATENBHYI0O W TPAKTHYECKYIO 001acTh
JKH3HEIEeITEILHOCTH,

- YMETb WHTETPUPOBATh 3HAHMUSA U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- BBIBUTATh HOBblE WJEU, IpejiaraTh
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), COCTaBIJISATH (POPMYINIBI HEOPraHMYECKUX M
OpPraHWYecKHX BEIIECTB, YPAaBHEHHS XHMHUYECKHX
peakuuii, OOBACHATH WX CMBICI; TOATBEPKIATH
XapakTepHblE ~XHMHYECKHE CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIMMH 3KCIHEPHUMEHTAMH M 3aluCsIMU
YpaBHEHMI XUMUYECKUX PEAKIINH;

- yMeTb yCTaHaBJIMBATh TIPUHAIEKHOCTh
W3Yy4EHHBIX HEOPraHWYeCKMX W  OpraHUYECKHX
BEIIECTB K OIpeJeIeHHBIM KJlaccaM U TpyInam
COEIIMHEHUI, XapakTepu3oBaThb HX COCTaB U
BayKHEHIIIHe CBOMCTBA; OTIpeNeNsATh BUJIBI
XMMHUUYECKUX  CBsi3ed  (KOBaJeHTHas,  WOHHA,
MeTaJuIn4yecKas, BOJIOpOJTHAs), THIIBI
KPHUCTAJUTUUECKHX peLeToK BEIIIECTB;
KIacCH(UIIMPOBATh XUMHYECKUE PEAKIIIH;

- chopmHpoBaTh MpPEACTABICHUS: O XUMHUYECKOM
COCTaBIIAIONIEH  €CTECTBEHHOHAYYHOM  KapTHHBI
MUpa, POJIM XMMHUH B TIO3HAHWUU SIBJICHUH MIPUPOJIBI, B
(hopMHPOBaHUM MBIIUICHUS! M KYJIBTYPbI JINYHOCTH,
ee (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOii
JUISl PELICHHs] MPAKTHUECKUX 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,
XapaKTEepPU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, o0bema (HOpMajbHbBIC 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
COBPEMCHHBIE
Cpe/CTBa MOUCKA,
aHaIu3a u
HMHTEpPIPETALUN
WHPOPMALIUHU H
WH(POPMAIIOHHBI
€ TEXHOJIOTUH ISt
BBINOJTHEHHS
3a1a4
npodeccroHaNbH
OH JeITEIBHOCTU

B 06s1acTH IEHHOCTH HAYYHOI0 MIO3HAHUSI:

- cOopMHUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSL HAYKH M OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha Jaiore KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa
B MTOJUKYJTETYPHOM MUDE;

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

- OCO3HAHHE IEHHOCTU Hay4HOHI
JeSITeTbHOCTH, TOTOBHOCTH  OCYIIECTBIISITH
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 pEaKUuH OCJKOB;
NPOBOANTH PEaKMd HOHHOIO OOMEHa, ONpenelsiTh
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 TEXHHKH OE30MACHOCTH
npu OOpaIieHNH C BEUIeCTBAMU H J1a0OpaTOPHBIM

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

- YMETh aHAIM3MPOBATh XUMHUUECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pasHbIX HCTOYHHUKOB (CpPEINCTB
MaccoBoi MH(popMaIuH, ceTh VIHTepHeT U apyrue);
- BIajeThb OCHOBHBIMM METOJAAMH  HAy4YHOrO
MO3HAHMS BEIIECTB M  XUMHYECKHX  SIBIICHUH
(mabmonenue, HU3MEpEHUE, 9KCIIEPUMEHT,
MOJIETTHPOBAHHE);

- YMCTb TPOBOJWUTH PacCUCTbhl MO XHUMHWYCCKHUM
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ayJIUTOPUH, BHIOMPas ONTUMAILHYIO (opMy
MPE/ICTABIICHUS U BU3YyaIH3allnH;

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

- HUCIIONB30BATh CPEACTBA MH(MOPMAIMOHHBIX
M KOMMYHHKAIIMOHHBIX  TEXHOJOTHH B
pElIeHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
M OpraHU3alMOHHBIX 3a7a4y C COOJIOJECHHEM
TpeboBaHuit SPrOHOMHKH, TEXHUKHU
0€e30MacHOCTH, TUTHEHBI,
pecypcocOepekeH s, MPaBOBBIX M ITHYECKUX
HOPM, HOPM UH()OPMAITHOHHOM
0€e30MMacHOCTH;

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

(dopMynamMm W ypaBHEHHMSM XHUMHYECKHX pEaKIuil c
UCIIOIb30BaHNEM ¢usmuecknx BEJINYMH,
XapaKTepHU3YIOIINX BeUIecTBa C KOJIMYECTBEHHOMH
CTOPOHBI: Macchl, 00ObeMa (HOpMalIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIECTBA;  MCIIONB30BAThH
CHCTEMHBIE XMMUYECKHE 3HAHUS Uil TIPUHITHUS
pelIeHnii B KOHKPETHBIX J>KW3HEHHBIX CHTYalusX,
CBSI3aHHBIX C BEI[ECTBAMU M UX IIPHMEHEHHEM

OK 04. - TOTOBHOCTb K CaMOpPAa3BHUTHUIO, | - YMETh IUIAHUPOBATh W BBINOJIHATH XUMHYECKUN
S dexTuBHO CaMOCTOSITEIILHOCTH U CAMOOITPEICICHUIO; OKCTIEPUMEHT (TIPEBPALCHHsT OPraHMYECKUX BELIECTB
BBaHMOﬂeﬁCTBOBa -OBJIAJICHUC HaBbIKaMH y‘-IC6HO- Ipu Harp€BaHuWH, IMOJYYEHHC ODTHUJICHA U HU3YyUCHUEC
Tb ¥ pabOTaTh B UCCIIEI0BATENbCKOH, HPOEKTHOM U | €ro CBOMCTB, KQUeCTBEHHBIC PEAKIMK HA aJIbJACTU/bl,
KOJUIEKTHBE U COIMAJIBHOM JIESITENbHOCTH; Kpaxmajl, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKoB
KOMaH/Ie Osgiagenue 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, OpraHH30BBIBATbH U | COOTBETCTBUH C IMpPaBWIAMHU TEXHHUKU OE30IaCHOCTH

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

JOCTI)KEHHIO: COCTaBJIATh IUIAaH JeicTBUH, | 00opynoBaHUEM; IPE/CTABIATh Ppe3yNbTaTh

pacnpeneniTb pOIM C YYETOM 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

KOMOHMHUPOBAaHHOTO B3aUMOAIEHCTBYS;

- OCYIIECTBIITH ITO3UTHBHOE CTPATETHUECKOE

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 APYIUX

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 TPEACTABICHUS: O XHMHUYECKOH
ConeticTBOBaTh - c(OpMHPOBAHHOCTH SKOJIOTUYECKOM | COCTaBISIOLIEH  €CTECTBEHHOHAYYHOH  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, HEOOXOAMMOHN
pecypcocOepekeH | TI00albHOrO — Xapakrepa  SKOJOTMYECKHX | ISl PEHICHHS MPAKTHYECKHUX 3a1ad M SKOJIOTHUECKH
110, TPUMEHSATH pooiem; 00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO 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, ueneiz'l yCTOI\/’I"II/IBOFO Pa3BUTUA YCJIOBCUCCTBA, uenecooGpa3H0ro IIOBCACHHUSA B 6BITy u prI[OBOﬁ
MPUHIUTIIBI AKTUBHOC HCIPUATUC HEﬁCTBHﬁ, MPUHOCAIINX | ACATCIIBHOCTU B LCIAX COXPAaHCHHA CBOCTO 3J0POBbA
6epe)KJ'H/IBOFO Bpea Opr)KaIOH.Ieﬁ cpeac; n Opr)KaIOIHeﬁ HpHpOHHOﬁ Cp€abl; YUYWUTHIBATH
IIPOU3BOJCTBA, - YME€HHUE IPOTHO3UPOBATh HEOJIArONpUsTHBIE | OIACHOCTh BO3JCHCTBHA Ha JKUBBIE OpraHU3MBI
3(1)(1)3KTI/IBHO 9KOJIOTHYCCKHUEC NOCICACTBUA | OINPEACIICHHBIX BCHICCTB, IIOHUMas CMBICJI
JCUCTBOBAThH B npeaAnpruHUMacMbIX ﬂeﬁCTBHﬁ, IIOKa3aTCIsa Hpe}leﬂbHOﬁ JIOHyCTHMOﬁ KOHIICHTpaluun
YpEe3BbIYaHbIX OpeaoTBpallaTh X,
CUTYyaLUsAX - paclMpeHue  OIbITa  JESATEIBHOCTH

OKOJIOTMYCCKOU HAITPABJICHHOCTH,

- OBJIa/ICHNE HAaBBIKAMH y4eOHO-

HCCIICA0BATCIILCKOU, ITPOCKTHOU U

CoMaJIbHOU ACATCIIBHOCTH,
IK 2.3. WCTIOJIb30BaHNE Pa3NUYHBIX | UCTIOJB30BAHNE PA3UYHBIX HCTOYHHKOB
[IpoBONTE U | HCTOYHHUKOB TSt MOJTyYEHUS | JUISl TIOTYYeHHs] XUMHUYECKOW MH(OpPMAaINH,
o0OpabarbIBaTh | XUMHUYECKOH WH(POPMAIMK, YMEHHE | YMEHHE OIICHHTh €€ JIOCTOBEPHOCTBH JIIs
pe3yIbTaThI OIICHUTh €€ JOCTOBEPHOCThb JUUISl | IOCTMKEHUSI  XOPOIIHUX  pe3ylIbTaTOB B
WCTIBITAHUN JOCTIDKEHHST XOPOIINX Pe3yabTaToOB B | mpodeccrnoHambHo# cdepe;
CMOHTHPOBaHH | MpodeccHoHaIbHOU cdepe;
BIX CHCTEM
BEHTHIISIINH,
KOH/IUITUOHUD
OBaHUS

BO3JIyXa
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bua yueoHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoBHOE coep:KaHue 64
BT. U..

TEOPEeTUYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHITUS 24
ab0paTOPHBIC 3aAHITHS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAePKAHUE 5
NMPUKJIATHOTO MO/YJIf)

B T. 4.

TEOpPETHYECKOE 00yueHue 2
MPAKTUYECKHUE 3aHITH 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTu4ecKHii IJIaH U coJiep:KaHue YUeOHOH TUCHUTILUINHBI « XUMHS»

HaumeHnoBanmue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-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 vI/I pupoaa ST T Con c _
XUMUYECKOi CBSI3H pEMEHHass MOJENIb CTPOEHHUS aToMma. AMBOJIMYECKHH SI3BIK  XUMUH.
XUMUYECKUH AJIEMEHT. DJeKTpoHHas KoHpurypamus atoma. Kiaccudukanus
XHUMHUYECKUX 3JEMEHTOB (Ss-, P-, O-aimementsl). BajeHTHBIE 3IIEKTPOHBI. 5
BanentHoCTb. DJIEKTPOHHAsA npupoja XUMHYECKOU CBSI3U.
DIEeKTPOOTPUIIATEIILHOCTh. BHUBI XUMUYECKOW CBSI3M (KOBAaJIGHTHAs, WOHHA,
MEeTaJUTMYeCcKas, BOJOPOAHAS) U CITOCOOBI ee 00pa30BaHUS
IIpakTHYecKHe 3aHATHSA 2
Pemenne 3amannii Ha MCHOIB30BaHME XMMHYECKOM CUMBOJIMKHM M HA3BaHUM COCAUHEHHI IIO
HOMEHKJIaType MEXIYHapOJHOTO COK3a TEOPETHYECKOM U TPUKIAJAHOM XUMHU U
TPUBHUAJILHBIX HA3BaHHWU ISl COCTABJICHUS XUMHUUYECKUX (POPMYJ JIBYXaTOMHBIX COCIUHECHUM
(oxcuaoB, CylbPUAOB, TUAPHUIOB U T.II.) U IPYTrUX HEOPTaHMYECKUX COCAMHEHUN OTIEIbHBIX
KkiaccoB. IlpakThueckue 3amaHusi Ha YCTAHOBJEHHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB
XUMHUUYECKUX 3JIEMEHTOB U MEPUOJUUYECKUM MU3MEHEHUEM CBOWMCTB XMMHMUYECKHX AJIEMEHTOB U
UX COCJIMHEHUI B COOTBETCTBHUU C MOJI0KeHUEeM [leproinueckoi CHCTEMBI.
Sanarne Ne2 | T13 Ne | «CocTaBieHHe XUMUYECKHX (DOPMYIT 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 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB

XUMHWYCCKHX 3JICMCHTOB, 06p3.3yeMBIX HMHU TTPOCTHIX MU CJIOKHBIX BCHICCTB B COOTBCTCTBUHU C
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MOJIO)KEHUEM XMMHYECKOro 3jeMeHTa B llepmomuueckoil cucteme. MHUpPOBO33PEHUYECKOE U
Hay4HOe 3HadeHue [lepnonuueckoro 3akona /.M. Menneneesa. [Ipornossr I.11. Menneneesa.
OTKpbITHE HOBBIX XHMHYECKUX DJIEMEHTOB. PelieHue mNpakTHKO-OPHUEHTHPOBAHHBIX
TEOPETHUYECKUX 3a/laHMi Ha XapaKTepH3alMI0 XMMHYECKHX 3J1eMEHTOB «Metaumdeckue /
HEMETAIJINYECKHE  CBOMCTBA, D3JEKTPOOTPULATENLHOCTh XMUMHUYECKUX JJEMEHTOB B
COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOECHUEM M MOJIO)KEHHEM B IEPUOJMYECKON CHCTEME
xuMmudecknx aneMmenToB .M. Meneneeray»

Sansrue Ne3 | TT3 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 XUMHUYECKMX PEAKIUi C ydacTHEM HEOPraHUYeCKUX
BemiecTtB. (CoCTaBlIeHME ypaBHEHUM peakUWil COEAWMHEHHUs, Pa3I0KEHUs,
3aMenieHus, oOMeHa, B T.4. pPEaKIHil TOPEHHUs, OKHCICHHsI-BOCCTAHOBIICHHS.
YpaBHEHUSI OKUCICHUSA-BOCCTAHOBJIEHUA. CTeneHb OKUCICHUS. OKUCIUTENb U 5
BOCCTaHOBHTEIIb. Cocrasnenne u ypaBHHBaHHE OKHCIIUTEIBHO-
BOCCTAHOBHUTEILHBIX PEAKIIUA METOJOM JJIEKTpOHHOTO OanmaHca. OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIMU B MPUPOJIC, MPOU3BOJCTBEHHBIX IIpolleccax u
YKU3HENIEITEIIbHOCTH OPraHU3MOB
IIpakTHYecKHe 3aHATHS 2
KommuecrBenHnple OTHOIICHUS B XUMHH. OCHOBHBIC KOJWYECTBCHHBIC 3aKOHBI B XHMHH H
pacyeTsl MO YpaBHEHUAM XMMHUYECKUX peakiuid. Mosb Kak €IMHUIA KOJUYECTBA BEIECTBA.
MonspHas Macca. 3aKOHbI COXPaHEHHUs MacChl W SHEPruM. 3aKoH ABoraapo. MospHbIi
o0beM ra3oB. OTHOCUTENbHAsl IJIOTHOCTh ra3oB. PacueTsl M0 ypaBHEHHUAM XHUMHYECKHX
peakiuii ¢ HMCHOJIb30BaHUEM MacChl, 00beMa (HOpPMallbHbIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIleCTBA
Sansrue No 5 \ I13 Ne 3 «Pemienue 3a1a4 Ha OCHOBHBIC 3aKOHBI XHMUH 2
Tema 2.2. OcHoBHOE coaep/kaHue 4 OK 01
ONEeKTPOIUTHYECKAS Teopernyeckoe o0yueHue 2 OK 04
Aucconnanus u Bamste Ne 6 Teopmi 3neI<TponI/ITquCK017I mucconuanuu. MoHBIL 3HeKTp0J‘II/ITBI, 2

HOHHBIN 0OMeH

HCOJICKTPOJIUTHI. Peakiiun noHHOTO obomena. CocTaBlieHHE peaKL[I/Iﬁ HMOHHOT'O
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0oOMeHa IyTeM COCTaBJICHUS WX MOJHBIX U COKPAIICHHBIX MOHHBIX YPaBHEHUH.
KucnotHo-ocHoBHbIE peakiiny. 3alanusi Ha COCTABJICHUE HOHHBIX PEeaKIUui

JlabopaTopHble 3aHATUA

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX M 00Pa3yIOIMXCS BEIIECTB) U
MPU3HAKOB XUMHUUYECKUX peakiuil. [[poBeaenne peakiuii HOHHOro 0OMeHa, orpeieeHIe
Cpeibl BOJHBIX PACTBOPOB. 3aaHUsI HA COCTABJIEHHE HOHHBIX peaklui

anstue N7 | JIP Nol «THIIBI XUMHYECKUX PEAKIIUAI»

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 coJiepxkaHue

Teoperuyeckoe o0yueHue

N

Sanarue Ne9 | [Ipenmer Heopranudeckon xumuu. Kimaccudukaiys HEOPraHUYECKHX BEIIECTB.
[Tpocteie u cnoxHble BeriecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCHIBL,
THIPOKCHUIIBI, KHCIIOTBI, COJH). B3aMMOCBSI3b HEOPraHWYECKHX BEILECTB.
ArperaTHble cocTOsHUS BemlecTBa. Kpucrammyeckne u amMop(HbBIC BEIECTBa.
Tunbl  KpUCTaJUIMYECKUX  pEImIeTOK  (aTOMHas, MOJICKYJspHasi, HOHHasi,
MeTaJUTNYecKas). 3aBHCUMOCTh (U3MYECCKUX CBOWCTB BeEIIECTBa OT THIIA
KPUCTAJUTMYECKON PEIIeTKH. 3aBUCUMOCTh XUMHYECKOW aKTHBHOCTH BEIIECTB OT
BUJIAa XHMHYECKOW CBSI3M M THIIA KPHUCTAUIMYECKOW pemieTkd. [IpuduuHbI
MHOT000pas¥si BEIIECTB

IIpakTHYecKkue 3aHATHS

Homenknatypa HeopraHMYeCKHUX BEIIECTB: HA3BaHME BEIECTBA MCXOJS U3 UX XUMHYECKOU
(dbopMynbl MM COCTaBICHHE XUMHYECKOW (OpPMYIBI HCXOJS W3 Ha3BaHHs BEIIECTBA IIO
mexayHapoanoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.

Pemenune mnpakTHUecKUX 3aJaHUNd TO KIacCH(UKAIMK, HOMEHKJIAType MU XUMHUYECKUM
(dbopMynaM HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB (YrapHbI ras, yrJIeKHCIbIM ras,
aMMUaK, TallleHas W3BECTb, HETAllleHas M3BECTh, MHUTHEBAas cojda M APYruX): Has3blBaTh U
COCTaBIATH (POPMYIBI XUMHUECKUX BEIIECTB, OMPEAETISATh MPUHAICKHOCTD K KIIACCy.
Hcrounuku xumMuueckoi nHpopMaIun (CpeicTB MaccoBoi nHpopMmaiun, cetb aTepHeT 1
npyrue). [louck nadopmanny no Ha3BaHUIM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (hopMynam

OK 01
OK 02
I1K 2.3

3?{*’1?86 I13 Ne 4 «Pemenne 3a1a4 1o HOMEHKJIATYype HEOPraHMUECKHUX BEIIECTB)»
o
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Tema 3.2. duszuko- OcHOBHOE coJiep:KaHue OK 01
XUMHUYECKHE CBOUCTBA | Teopernyeckoe odoyuenue OK 02
HEOPraHMYeCKUX IIK 2.3
BEIIECTB
Tema 3.2.1 ®uzuko- Samsrne | Metayuiel. OOmue ¢Gu3MYeckue U XUMHUYECKHE CBOWCTBa MeTayuioB. CrocoObl
XUMHYECKUE CBOMCTBA el MoJlyyeHus.  3Hau€HUWE  METaVIOB W  HEMETaJUIoOB B MPHUPOAE U
METaJlJIOB KU3ZHEJCATEIbHOCTH 4YeJloBeKa M opraHu3moB. Kopposust meTamioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIIUThl METAJIOB OT KOPPO3HUH.
Tema 3.2.2 ®usuko- Sanarne Hemeramnel. OOmme ¢u3uyeckue MU XUMUYECKHE CBOWCTBA HEMETAJIOB.
XUMUYECKHE CBOWCTBA e 12 Tunuuneie cBoiictBa HemetawioB [V— VII rpynn. Knaccudukauus n
HEMETaJIJIOB HOMEHKJIaTypa COeAUHEHUH HeMmeTalioB. KpyroBopoTsl OMOT€HHBIX JIE€MEHTOB
B NIPUPOJE

Tema 3.2.3 Ousuko- Sansrhe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
XUMHUYECKUE CBOMCTBA e 13 TUAPOKCHJIOB, KHCIIOT, COJICH U p.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
KHCJIOT, THIPOKCUIOB, MIPOCTBIX BEUIECTB, BOJOPOJIHBIX COCUHEHUN, BBICIIUX OKCUJOB U THJIPOKCUIOB
OKCH/JIOB U COJIEH IIpakTHuyeckune 3aHATHS

CocraBneHHe ypaBHEHUW XHMMHUYECKMX PpEaKIUHd C Y4acTHUEM TMPOCTBIX U  CIOXHBIX

HEOPraHMYECKNX BELIECTB: METAUIOB M HEMETAUIOB; OKCUIOB METAJJIOB, HEMETALUIOB M

aM(pOTEePHBIX JIEMEHTOB; HEOPTraHUYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX THIPOKCHIIOB;

HEOPraHMYECKHX  COJIEH, XapakTEepU3YILIWX MX CBoicTBa. Pemenue  mpakTuko-

OpPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHHi Ha CBOMCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe

HCIOJIb30BAHME BaXXHEHIIMX HEOPraHM4YeCKHX BEHIECTB B OBITY M MPAKTUYECKOM

JIESTEIbHOCTH YEJIOBEKA

3ansTue Ne o o .
14 [13 Ne 5 «Pemenue 3aganuii Ha COCTABICHUE YPAaBHEHUN XUMUYECKUX PEAKIINII»

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 3aad M0 XMMUYECKMM CBOMCTBAM METAJIJIOB U HEMETAJJIOB,

110 paClIO3HABAHUIO U ITOJTYUYCHHUIO COCIMHEHUN METAJIOB 1 HEMETAILJIOB.

I/IZLGHTI/I(I)I/IKEU_[I/IH HCOPTaHNMYCCKUX BCHICCTB C HCIIOJIB30BAHUCM HX (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
CBOfICTB, XapaKTCPHbBIX KAYCCTBCHHBIX peaKHHﬁ. KauectBenHnnie pCaKknu1 Ha Cynb(baT-,
Kap6OHaT- " XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
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3?@’? ? ¢ JIP Ne 2 «MneHTruduKammsi HEOPraHUIECKUX BEIICCTB» 2
KoHnTpoJubHas 3ansTre »
CBolicTBa HEOPraHUYECKUX BELLIECTB 2
padora 2 Ne 16
Paznean 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BellleCTB 24
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe obyueHune 2 IK 2.3
CTPOCHHUE U [losiBneHMEe U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer
HOMEHKJIaTypa OpraHNYeCcKON XMMHUHU. MeCTO 1 3HaYE€HNE OPraHNYECKON XUMHUHU B CUCTEME
OpraHUYECKUX €CTECTBEHHBIX HayK.
BEIIECTB XUMHYECKOE CTPOEHHUE KaK MOPSAIOK COEMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
WX BaJIEHTHOCTH. OCHOBHBIE TOJIOKEHHUSI TEOPHUH XUMHUYECKOTO CTPOECHHUS
oprannyeckux  coeauHeHudd  A.M.  byrnepoBa.  VriepomHblii  cKeneT
3?\}?;? ® | opraHM4ecKoii MONEKYNbl. 3aBHCHMOCTh CBOWCTB BENIECTB OT XHMHYECKOTO 2
cTpoeHuss Mosiekyda. M3omepuss m m3omepbl. [lonstHe 0 (QyHKIMOHATBHON
rpynne. Pamukan. IlpuHmuner kimaccudukanuym OpPraHUYECKUX COCIUHCHHM.
MexnyHapoaHass HOMEHKJIATypa M MPUHIMIIBI HOMEHKJIATYphl OpPraHUYecKUX
coenuHenuil. Ilonarue 00 a3oTconepX alUX COEIUHEHUSX, OHOJOTUYECKU
aKTUBHBIX BelllecTBax (YriaeBojax, Kupax, Oefkax u Jp.), BHICOKOMOJICKYISIPHBIX
coelMHEHUsIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYecKHe 3aHATHS 2
Homenknatypa  opraHM4eckux COEAMHEHUN  OTHENBHBIX  KJIaccoB  (HACBHIIICHHBIE,
HEHACBILEHHbIE U apOMaTHUYECKUE YIJIeBOJOPObI, CIUPTHI, (EHOJIbI, AlbACTUbl, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOJTHBIX M COKPALIEHHBIX CTPYKTYPHBIX (HOpMYI
OpPraHMYECKUX BEIIECTB OTIENIBbHBIX KJIACCOB, UCIOb3Yysl UX HA3BAHUS MO CUCTEMaTHYECKON U
TPUBUAIBHON HOMEHKIAType (ITWUJIEH, aleTWieH, ThulepuH, ¢eHon, GopMambaerus,
yKCyCHasi KUCJIOTa, INMUWH). PacdeTsl mpocTeiimeit GopMynbl OpraHU4ecKol MOJIEKYJIbI,
UCXOJIs U3 BJIEMEHTHOro cocTana (B %)
3?\};’? ;I ¢ | II3 Ne 6 «<HoMeHKIaTypa OpraHMYecKHuX cOeIuHEHHiD 2
Tema 4.2. CBolicTBa OcHOBHOE coJiep:KaHue 12 OK 01
OpraHUYECKUX Teopernyeckoe o0yueHune 6 OK 02
COCIMHEHUN DU3UKO-XMMUYECKHE  CBOWCTBA  OPraHMYECKUX  COCAMHEHHMH  OTAENBHBIX  KJIaCCOB OK 04
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(ocobeHHOCTH KiIacCH(UKAIIMK M HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTHYECKUH psI |
obmas ¢opmyna; uzomepus; (GU3NUECKUE CBOMCTBA; XUMHYECKHE CBONCTBA; CHOCOOBI
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 TEIIa B MPOMBIIUICHHOCTU U ObITy. CBOICTBA
MIPUPOIHBIX YIIIEBOAOPOI0B, HAX0XKICHUE B IIPUPOJE U IIPUMEHEHNE AJIKAHOB,

— HempenenbHble (AJKEHbI, aJKUHBl M alKaJWeHbl) U aApPOMATHYECKHE
YIIIEBOAOPObl. ['OpeHue aneTwieHa KakKk HMCTOYHHK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUISL CBAPKU U PE3KH METAJJIOB

JlabopaTopHas pa6ora

JlabopaTtopHnas paboTta “TIpeBparieHns opraHnuecKuX BemecTB nmpu HarpeBanuu'". [lomydenne
STUJIEHA U U3YYEHHE €Tr0 CBOMCTB. MoAeIMpOBaHUE MOJIEKY] U XUMHYECKUX MPEBPALLEHUNA HA
MpUMepe ATaHa, ITUIIEHA, alleTUJIeHA U Jp.

331\?7%16 JIP Ne 3 «IIpeBpanieHnsi OpraHM4eCKMX BEIIECTB IIPU HarpEBAHUM

Tema 4.2.2 CpoiicTBa

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

KHUCIIOPOACOAEpKAIINX N2l 1 3QUPBI, aNbJEruabl U KETOHbI, KUPBI, yriaeBoasl). [IpakTuueckoe npuMeHeHne

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

Tema 4.2.3 Samatie | —  a30TCOJACpIKAINMAE COCAMHEHHS (aMHUHbBI W AMHUHOKHCIOTBI,  OCIIKH).

AzoTconaepxaiue Ne22 BoicokomonekysipHble  coelMHEHUsI (CHMHTETUYeCKHEe U OHOJOTHYECKH-

COeIMHEHUS aKTUBHbIE). MOHOMED, MoJMMEp, CTPYKTypHOE 3BeHO. [lonumepusanus sTuieHa

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, CIIOCOOBI HOJ'Iy‘ICHI/IH)I MMpEACIIbHBIC (aJ'IKaHBI n
LII/IKJ'IOH.J'IKE[HLI), HCMIPCACIIbHBIC (aJ'IKCHBI, AJIKUHBI U aJ'IKa,[[I/IeHLI) U apOMATHUYCCKUC
YrJiIeBOAOPOAbI, CIIMPTHI U (I)CHOJ'IBI, Kap6OHOBBIC KHUCJIOTHI U B(I)I/IpLI, AJIbACTU Bl U KCTOHBI,
dAMHUHBI U AMHUHOKHCJIOTBI, BBICOKOMOJICKYJIIAPHBIC COCOAMHCHUS. 33.I[8.HI/I$I Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XUMHWUYCCKUX peaKL{I/Iﬁ C y4aCTUCM OPraHUYCCKUX BCHICCTB HA OCHOBAHHUU HUX
COCTaBa U CTPOCHMUHI.

I1K 2.3
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CocraBieHue cxem peakiuil (B TOM 4YHCI€ [0 HPEUIOKEHHBIM LIETOYKaM IPEBpaLICHU),
XapaKTEepPU3YIOIINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COEIUHEHMHM OTAENBHBIX KJIACCOB,
crocoObl WX TOJYYEHUS M Ha3BaHWE OPraHMYECKHX COEAWHEHHWH MO TPHUBHAIBHOM WIH
MEXAYHApOIHONW CUCTEMATUYECKON HOMEHKIIATypE.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUN Ha CBOICTBA OPraHUYECKUX
COEJIMHEHUN OTAENbHBIX KJIacCOB

3ansTrHe

[13 Ne 7 «CocTtaBiieHne cXeM peakIifil mpeaeabHbIX U HEelpeIeIbHbIX

Ne 23 2
YTJI€BOJIOPOJOBY
3andarue o

No 24 I13 Ne 8 «Pemienre npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aaHUI» 2
Tema 4.3. OcCHOBHOE CcO/Iep:KaHue 6 OK 01
Wnentuduxarms Teopernueckoe o0yueHue 4 OK 02
OPraHU4eCKUX OK 04
BEILECTB, NX 3HAUECHHUE I[IK 2.3
Y IPUMEHEHHUE B
OBITOBOM U
MPOU3BOJCTBEHHOMN
NEeSATENbHOCTH
YeJI0BEKa
Tema 4.3.1 Sansthe buoopranmnueckue coenunenus. [lpumenenue u Ononoruyeckasi pojb yriieBoIOB. 2
Wnentuduxarnms N 25 OxucieHue YrieBOJAOB — HCTOYHHK JHEPIHMHM KUBBIX opranusmoB. OOmactu
OpPraHUYEeCKUX OpUMEHEHUS aMHUHOKHUCHOT. [IpeBpamienusi O€JKOB MUIIM B OpraHu3Me.
BEILIECTB buonornueckue Qynkuun OenkoB. buonormueckue ¢ynkuun xupos. Poib

OpPraHUYECKON XUMUU B PELICHUH MTPOOJIEM MUIIEBOM O€30MacHOCTH

Tema 4.3.2 Sansrthe Ponp opranuueckoil XUMHM B pEIIEHUU MPOOJIIEM  SHEPreTU4YecKoi 2
3HaueHue U e 26 0€30MacHOCTH, B Pa3BUTUM MEAULIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAIIOB, HOBBIX
MIPUMEHEHUE UCTOYHUKOB DSHEpPruu (aabTEepHATUBHBIE HWCTOYHHKH dHepruu). OmnacHOCTh
OpraHUYEeCKUX BO3JICCTBUS HA JKUBbIE OPraHU3MbI OPTaHUYECKHUX BEILIECTB OTAEIbHBIX KIaCCOB
BEIIECTB B OBITOBOH U (yrneBomoponipl,  COUPTHI,  (PEHONBI,  XJIOPOPTraHUYECKHE  MPOU3BOHBIC,
MIPOU3BOICTBEHHOMN aNbJIETU/IBI U JIP.), CMBICI MTOKa3aTeNsl MpeebHO JOMYCTUMON KOHIIEHTPAIIUU
NEeSATEbHOCTH
ICJI0BCKA JlaGopaTopHbIe 3aHATHS 4
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JlaboparopHas padoTa: “UneHTHHUKAINS OPraHUISCKUX COSAMHCHUN OT/ICIBHBIX KIIACCOB™
Nnentudukarus opraHMuecKuX COSAMHCHHUN OTACIBHBIX KJIACCOB (HA MPUMEPE allbICTHUIOB,
Kpaxmajia, YKCYCHOW KHCIOTBI, OCJIKOB M T.I.) C UCIOJIb30BAHUEM HX (PU3UKO-XUMHUYECKHX
CBOWCTB W XapaKTEPHBIX KAaueCTBEHHBIX peakiuil. JleHaryparus Oeika Npu HarpeBaHUU.
[IBeTHbie peakiuu OenkoB. BO3HUKHOBEHWE AHATUTHYECKOTO CHUTHANA C TOYKH 3pPEHUS
XUMUYECKUX TMPOIECCOB TMPHU MNPOTEKAHWM KAYECTBEHHOW PEaKIUH, TMO3BOJISIONIIEH
UJIEHTU(DUIIMPOBATH MPEJIOKEHHBIE OPTaHMYECKHIE BEIECTBA

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 TEPMOAMHAMHYECCKHUE 3aKOHOMEPHOCTH MNMPOTCKAHUA XUMHUYECCKHUX
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 pearupyromux BeIIeCTB, KOHIIEHTPALMY PEarupyrommnx BEUIECTB, TEMIEPATYPHI
U IUIOHIa[M PEAKIHOHHOM moBepXxHOCTU. TemyoBble A(PGHEKTHl XUMUYECKHX
peakmuii. DK30- M DJHIOTEPMHYECKHE, peaknuu. OOpaTUMOCTh PpeaKIIuil.
XUMHYECKOE PAaBHOBECHE U €TI0 CMEIICHHE MO ACHCTBUEM pa3MuHbIX (PaKTOPOB
(KOHIIEHTpaIUsl peareHTOB MWK IMPOJIYKTOB pPEaKlMH, aBJICHHE, TeMIlepaTypa)
JUISL CO3JaHUsl ONTHUMAJIbHBIX YCIOBUM IPOTEKaHUS XUMHUYECKUX MPOLIECCOB.
ITpunnun Jlelllarense.

IlpakTH4eckue 3aHATHSA

Pemenne mpakTHUKO-OPHUEHTUPOBAHHBIX 3aJaHUl Ha aHaiau3 (PaKTOpPOB, BIMSIOMIMX Ha
W3MEHEHHE CKOPOCTH XHMMHMYECKOW peaklud, B T.4. C TO3UIUH HSKOJIOTHYECKU
1enecooOpa3zHoro MoBEACHUS B OBITY M TPYAOBOMU NEATEILHOCTH B IENSAX COXPAHEHHUS 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 HAa CMEUIEHUE XMMUYECKOTO PaBHOBECHS

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

OK 01
OK 02
I1K 2.3
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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
BemiecTBa. CMbICT MOKa3aTenss MPEJesIbHO JOMYCTUMOM KOHIIEHTPAllMU U €ro
UCIOJIb30BAHUE B OLICHKE DKOJIOTHYECKOI 0€3011acCHOCTH.

[IpaBuna 3KO0JIOTMYECKU I1€1€CO00pa3HOTO MOBEACHHUS B OBITY M TPYJIOBOU
NEATENbHOCTH B LEIAX COXPAaHEHUS CBOEr0 3J0POBbS U  OKpYKarolleH
NPUPOJHOM  Cpenpl; OMACHOCTh  BO3ACHCTBUSA HA JKUBBIE  OPraHNU3MBI
OTIpE/IeNIEHHBIX BEIIECTB. PeleHue npakTuko-

OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN Ha PacTBOPHI, UCHOJIb3yeMbI€ B OBITOBOI
Y IPOM3BOJICTBEHHOMN JEATEIHbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 07
I1K 2.3

Tema 6.2.
Wccnenosanue
CBOICTB PacTBOpPOB

OCcHOBHOE CO/Iep:KaHue

JlabopaTropHble 3aHATHSA

JlabopaTtopHas pabota «IIpurotoBiaeHue pacTBOPOBY.

[IpuroToBrnienue pacTBOpPOB 3adaHHOM (MaccoBoHM, %) KOHUEHTpauuu (C MPaKTHKO-
OpUEHTUPOBAHHBIMHU BOIIPOCAMH) M OTIPENICIICHUE CPE/IbI BOJHBIX PACTBOPOB.

Penienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

3ansTHe
No 32 JIP Ne 5 «IIpurotoBieHue pacTBOPOB»

OK 01
OK 02
OK 04
I1K 2.3

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COlepKaHMe (CoepPKAHUe TPUKJIATHOT0 MOXYJIS)

Paznen 7.

XuMusi B ObITY M IPOU3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0BEKA

[ep}

XuMmus B ObITY U
MPOU3BOICTBEHHOM
JeATebHOCTH
4eJoBeKa

OcHOBHOE CO/Iep:KaHue

[op}

Teoperuyeckoe o0yueHue

Samstue | HoBeiflne DOCTIKCHUS] XMMUYECKON HAyKW M XUMHYECKOW TeXHOJIOrHU. Poib

e 33 XUMHU B 00€CHEYeHHM SKOJOIMYECKOM, HHEpPreTMYecKOW U  MUIIEBOM
0€30I1aCHOCTH, pa3BUTUM MenuuHbl. [IpaBuia moucka W aHanM3a XUMHYECKOM
UHpOpMALlMM M3 pa3IUYHBIX HCTOYHUKOB (Hay4dHas W ydyeOHO-Hay4Has
JUTEpaTypa, CpeCTBa MAacCOBOM HH(popMaluu, ceTb IHTEepHET)

IIpakTHYecKHe 3aHATHA

[louck u aHaNU3 KEWCOB O NPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHH C YYETOM
Oynymieil mnpodecCHOHANBHON JEATEIbHOCTH 10 TeMaM: Ba)KHEHIIMe CTPOHWTENbHBIC

OK 01
OK 02
OK 04
OK 07
I1IK 2.3
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Martepuaibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuabl s
AIIEKTPOHUKH, HAHOMATEPHAIbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH YHEPTUHU, OPraHUYECKUE U
MHHEpaJbHbIE YI00pEHUs, TEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: llpeacraBieHne pe3ynbTaTOB pEUICHUST KeWcOB B (GopMe MHHH-JOKIAAa C

Mpe3eHTalen
3ansTHe 103 Ne 1 «IIpumMeHEeHHE XUMHUYECKHUX BEIISCTB U TEXHOJIIOTHH B IPO(HECCHOHATBHOM
Ne 34 JeATENbHOCTID
3aunsTue o
Ne 35 TTO3 Ne 2 «3amura MUHHU-JIOKIIAJIOB C MTPEe3eHTAIUEN»
3aunsTue n
Ne 36 POMEKYTOUYHAS aTTeCTANMS 0 AMCIHUIJINHE (3a4eT)

Bcero




OI'BIIOY JuTOK Paboyast mporpamma yueOHOM TUCIUITITHHEI ctp. 20 u3 22
OJl. 12 Xuwmus

3. YCJIOBUA PEAJIMBALIMAU ITPOI'PAMMBI AUCHUAIIIMHBI

3.1. TpeOoBanusi K MHHMMAJBHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecre4eHHI0

Jnst peanuzauuu y4eOHOW NHUCLMIUIMHBI UMEeTCs yueOHas mabopaTopust
«XuMun»

VYyeOnast naboparopust oOecneduBaeT MpoBeJeHUE J1abopaTOpPHBIX
3aHATUHN TPEyCMOTPEHHBIX TPOTPAMMON YIEOHOM TUCITUTIINHBL.
VYyeOHnas naboparopuss XMMHUM OCHAIIICHA!

- pabouee MeCTO Iperno1aBaTest - TEPMOMETPHI PTYTHBIC U KUIKOCTHBIC

- pabouee MeCTO CTYJICHTOB - BEChl aHAJTMTHYCCKHEC

- 1abopatopHbIe MKadbl U CTONBI - BECBI DJICKTPOHHBIC

- MydeabHas rmeyb - XUMUYECKas 1ocyia

- CYIIMJIbHBIN 1Kad - XUMUYCCKUE PCAKTHUBBI

- TUTUTKA DJIEKTPUYECKas - tabmmma [[.1. MenneneeBa

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

- pedpakTomMeTp - BJICKTPOXUMUYECKUN PsiJ HAPSKEHUN

[lepeuncnennoe o00OpynOBaHWE M TEXHUYECKHE CpeAcTBa OOy4YeHUS
o0ecreynBaloT MPOBEJACHUE BCEX BHUIOB Ja0OPATOPHBIX PabOT MpelyCMOTPEHHBIX
mporpaMMon y4eOHOM TUCITUTUTMHBI.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

3.2.1. OcHOBHbBIC MMEeYATHbIC U3TAHUS

1. Tabpuensn, O. C. Xumus. 10 knacc : yuebnuk / O. C. I'abpuensn, U. T'.
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 cpesl. mpod. oobpazoanus. — M., 2015

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

cTya. YupexaeHui cpei. npod. oopazoanust. — 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

g AWM

(o]

oo

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

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

. www. pvg. mk. ru (onumnuaaa «[lokopu BopoObeBbI ropbi»).
.www. hemi. wallst. ru (OOpa3oBaTenbHBIH CaUT I MIKOJbHUKOB

«XUMUI»).

. www. alhimikov. net (O6pa3oBaTenbHbIN CAaUT JJIs ITKOJIBHUKOB).
. Www. chem. msu. su (OnekTpoHHass OuOIMOTEKA IO XUMHUH ).
.www. enauki. ru (wHTEepHeT-w3maHue I yuuteneld «EcrtecTBeHHBIC

HayKn»).

. www. lseptember. ru (MeToauueckas razeta «IlepBoe ceHTIOPS»).
. www. hvsh. ru (xypHas «XuMus B IIKOJIEY ).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeIbLHOM

AUCIHHUIIJINHBI

KonTtposns u orieHKa pe3yabTaToB OCBOCHUS 00111€00pa30BaTeIbHON
JUCIHMILINHBI PACKPHIBAIOTCS Yepe3 JUCIUILTHNHAPHBIE PE3yIbTaThl, HAIIPABICHHBIC
Ha (hopMHUpoBaHUE OOIMIKX U NPOodheCcCUOHATBHBIX KOMIIETEHIIMHI M0 pa3jiesiaM U
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Kon 1 HaumenoBauue
(hopMUPYEMBIX KOMITETCHIIUN

Paszpen/Tema

THIT OLIEHOYHBIX MEPONPUSITHIA

OK 01. Beibupatb croco0sbr
peuieHus 3a1a4
npoheccCroHaIbHON

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

Juarnocruueckas pabora. KoHTposbHas
pabora. CamooIleHKa ¥ B3aHMOOIICHKA.
IIpe3eHTanuss MUHUIIPOEKTOB. YCTHBIA M

JesSTeNbHOCTH TpuMeHuTensHO | P 4, Temer 4.1, 4.2, 4.3 MUCbMEHHBIN ompoc. PesynbraTh
K pa3iIM4YHbIM KOHTEKCTaM P 5, Temsr 5.1 BBIIIOJIHEHUSA y4eOHBIX 3a1aHUH.
P 6, Temsl 6.1, 6.2 IIpaktudeckue paboter I[IpomexyTounas
aTTecTaIus (BBITTONTHEHWE

9K3aMEHAIIMOHHBIX 3aJIaHHH)
OK 02. Mcnionb30BaTh P 1, Tema 1.2 Hunarnoctuueckas pabora. KonTponmpHas
COBpEMEHHEBIE cpencTBa moncka, | P 3, Temsr 3.1, 3.2, 3.3, II- | pabora. CamoomeHKka # B3aWMOOIICHKA.
aHallu3a U UHTEepIpeTanuu o/c TlpeseHTanusi MUHHUIPOEKTOB. YCTHBIA U

nHpOPMAITUU 1 P 4, Temn1 4.1, 4.2, 4.3 T1- MTACbMEHHBIH oTIpocC. PesynbTaTh
WH(POPMAITUOHHBIE TEXHOJIOTUU | 0/C BBITIOJTHEHUS y4eOHBIX 3aJaHAH.
JUISl BHITIOJTHEHUA 33724 P 5, Temsr 5.1, IT-0/c IIpaktrueckue pabotel  IIpomMexyrodnas
npodeccruoHanTbHOM P 6, Temnr 6.1, 6.2, IT-o/c aTTeCTaIHs (BBITOTHEHHE
JeSITeTbHOCTH 9K3aMEHAIMOHHBIX 3aJaHH)
OK 04. BpdexTuBHO P 2, Temnr 2.2 Huarnoctuueckas padora. KonTpoibHas
B3auMojelicTBOBaTh U paborats | P 3, Temsr 3.3 pabora. CamooIleHKa ¥ B3aHMOOIICHKA.
B KOJUICKTUBE U KOMaHIE P 4, Temnr 4.2, 4.3 IIpe3enTanuss MUHHUIIPOCKTOB. YCTHBIA H
P 6, Temur 6.2 MUCHMCHHBIN orpoc. PesysnbraTh
BBITIOJTHEHUS Y9eOHBIX 3aIaHAH.
IIpaktuueckue paborer [IpomexyrouHas
aTTecTarus (BBITTOTTHEHTE
HK3aMEHAIMOHHBIX 3aJaHUH )
OK 07. ConeiicTBOBaTh P 6, Temsr 6.1 Huarnoctuueckas pabora. KoHTpompHas
COXPAHEHUIO Opr)KaIOHIeﬁ pa6OTa. CaMOOHeHKa U B3aMMOOIICHKA.
CPelIbl, pECYPCocOepeKeHHIo, HPCSGHTaLII/If{ MHHUIIPOECKTOB. YCTHBIA U
PHMEHATD SHAHHS 06 MTUCHMEHHBII or1poc. PGSYJ'IBTaTEI
BBITIOJTHEHUS yIeOHBIX 3aTaHAMH.
M3MCHCHHH KITMMATa, [IpakTiaeckue paboter I[IpomexyTouHas
TPHUHIMITEL OEPEKITUBOTO aTrecTaluus (BBITOTHEHHE
MTPOU3BOICTBA, YPPEKTHBHO 5K3aMEHAIMOHHBIX 3a/1aHMH )
JEICTBOBATh B UPE3BbIUAMHBIX
CUTYaIUsIX
I[IK 2.3. [IIpoBomuth u IT-o/c Huarnoctuueckass pabora. KoHTponmpHas
O6pa6aTBIBaTB pe3yabTaThl pa60Ta. CaMOOL[eHKa 1 B3aHMMOOILICHKA.
HUCIIBITAHUE IIpe3eHTanus MHUHHIIPOEKTOB. YCTHBIM U
CMOHTHPOBaHHBIX CHCTEM MTUCHhMEHHBII orpoc. PeByJ‘ILTanI
BEHTHIISIHH, BBITIOJTHEHU S Y4eOHBIX 3aJIaHHH.
[Ipaktuueckue paboter [IpomexyrouHas

KOHIAWUITMOHWUPOBAHUS




OI'BIIOY JuTOK Paboyast mporpamma yueOHOM TUCIUITITHHEI cTp. 23 u3 22
OJl. 12 Xuwmus

BO34yXa aTTecTanus (BBITIOTTHEHME
JK3aMCHAIIMOHHBIX 3aJIaHVI )
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