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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. MACIOPT IPOT'PAMMBI YYEBHOHN JUCIIUTIJIMHBI

1.1. MecTo AUMCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/ibHOM
NMPOrpaMMbi:

VYyeOHast paucuMiuinHa «XUMUS»  SBISETCA  MpeAJiaraéMoil  4acTbio
o01ieo0pa3oBaTeabHOrO ILMKJIA OCHOBHOM 00pa3oBaTeNbHONl MporpamMMmbl B
cootBercTBUM ¢ PI'OC 1o npogheccuu /cneyuanvrocmu.

43.02.16. Typu3m U roCTENPUUMCTBO»

1.2. Hesu 1 mi1aHupyemMble pe3yJabTaThl OCBOCHUA TUCHMUIIINHBI

1.2.1. Hean v 3a7a4u TUCHUILTHHBI

DOopMHUPOBAHUE Y CTYJICHTOB MPEACTABICHUA O XUMUUYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHpPA KaK OCHOBbI TPUHATUS pEIICHUN B
KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyallMSX, OTBETCTBEHHOIO TOBEJCHUS B
IIPUPOJHOM Cpene.

3agaun TUCHMILVINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U ABJICHUIN B OKPY’KAIOIIECH cpefie, HEeTOCTHON Hay4YHOU KapTUHBI MUpa,
B3aUMOCBS31 U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYJIbI HEOPTAHUYECKUX M OPTraHUYECKUX
BEIIECTB, YpPaBHEHUS  XUMUYECKUX  pEAKIHi, OOBSCHATH HX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKA MPOBEACHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOZICHHEM TMpaBWiI 0e30MacHOro
oOpaleHus ¢ BEIIeCTBaMH H JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS WCIIOJIH30BATh WH(GOPMAIUIO XUMHUYECKOTO XapaKkTepa 3
Pa3IMYHBIX HICTOYHUKOB;

5) cdopmupoBaTh yMEHHS  MPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATEIbHOCT M XUMHWYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MIPOLECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHXKCHUH XUMHUYECKOW HAyKH
Y TEXHOJIOTUH JJIsl pa3BUTHS COL[MATILHOM U MIPOU3BOJCTBEHHOM cdep.
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1.2.2. Ilianupyembie pe3yJbTaThl
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

OCBOCHMA 001Ie00pa30BaTEIbHOMI

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 TpyI0BOro BocHuTAHMSA:

- 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;

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

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

- BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS
B paccMaTpUBAEMBIX SIBICHUSIX;

- BHOCHUTb KOPPEKTHBBHI B [ESTEIHHOCTS,
OLIEHHBATb COOTBETCTBHE PE3YIABTATOB LIEIISM,
OIIEHMBATh PHUCKH MOCJIEACTBUM
JIeITEIBLHOCTH,

- pa3BUBAaTh KpEATHBHOE MBINUIEHHE IIPU
peIleHnH KI3HEHHBIX MPobIeM

0) 6a30BBIE HCCJIEA0BATEIbCKHE IEHCTBUS:

- 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, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUs, KpUCTAJUIMYecKas pelIeTKa, THIIBI
XMMHUUYECKUX peakuuit (oKHMCIUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30-U  3HIOTEPMUYECKHE,
peaKkIMu MOHHOTO OOMEHa), PacTBOp, 3JIEKTPONIUTHI,
HE3JIEKTPOIINUTHI, JJICKTPOIIUTUYECKAsT ANUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XMMUUECKOH
peakluy, XUMHYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (Teopus XMMHUYECKOT 0 CTPOCHHUS
opranmueckux BemiectB A.M. bytieposa, Teopus
JIEKTPOJINTUYECKON HMCCOLMALNY, MEPUOANYECKUN
3akoH [I.W. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMUH,
(axTonornyecKre 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 HW3YYEHHBIX IIOHATUM, NPHUMEHATH
JeATEITBHOCTH, HaBBIKAMH  Pa3pelIeHUs] | COOTBETCTBYIOIINE TIOHATHS IIPH OMMCAHUN CTPOCHUS
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 YTBEPKACHWH, | MPEIMETOB;

3a/1aBaTh MapaMeTPhl U KPUTEPUH PELICHHS; - YMETh HCIIONb30BAaTh HAWMEHOBAHMS XHUMHYECKHX
- AHAIM3WPOBAaTh TIOJTYyYCHHBIE B XOJE | COAMHECHHUH MEKIYHAPOIHOTO coro3a
pemIeHus] 3aJadd PE3yNAbTaThl, KPUTHYECKH | 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,

YKasEBATCA JIMYHOCTHEIE M MeTalpelIMeTHhe pe3yJbTaTel u3 OI'0C COO
penaxkuuu oT 12.08.2022)

OV CLUIIJIMHOM

B OTIJIarOJIbHOM GopMme,

(B mocyiemHem
bopMupyeMble OBmeobpa30BaTEJILHON

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




MMO3HABATEIBHYI0O U TIPAKTHYECKYIO OO0JacTH
JKH3HEIEeITEILHOCTH,

- YMETb WHTETPUPOBATh 3HAHMUSA U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- 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, aMMHakK, TralacHasd

W3BECTh, HETAllleHasl W3BECTh, INUTHEBas coia |
JPYrHX), COCTaBIJISATH (POPMYINIBI HEOPraHMYECKUX M
OpPraHWYecKHX BEUIECTB, YpPaBHEHHS XHMHUYECKHX
peakuuii, OOBACHATH WX CMBICI; TOATBEPKIATH
XapakTepHblE ~XHMHYECKHE CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIMMH 3KCIHEPHUMEHTAMH M 3alHCsIMU
YpaBHEHMI XUMUYECKUX PEAKIINH;

- yMeTb yCTaHaBJIMBATh TIPUHAIEKHOCTh
M3Yy4EHHBIX HEOPTraHWYeCKHMX W  OpraHUYEecKHX
BEIIECTB K OIpeJeIeHHBIM KJlaccaM U TpyInam
COCMHEHUM, XapakTepu3oBaTh MX COCTaB U
BayKHEHIIIHe CBOMCTBA; OTIpeNeNsATh BUJIBI
XMMHUUYECKUX  CBsi3eld  (KOBaJEHTHas,  WOHHas,
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
(hopMHpPOBaHUM MBIIUICHUS! M KYJIBTYPbI JINYHOCTH,
ee (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOii
JUISL PELICHHs] MPAKTHYECKUX 3a7ad U 3KOJIOTMYECKU
00OCHOBaHHOT'O OTHOILEHHSI K CBOEMY 30pPOBBIO U
IIPUPOIIHOM CpEAE;

- yMeTb IPOBOJMTH pacyeTsl IO XUMHYECKUM
(dopMynaM M ypaBHEHHMSAM XHMHYECKHX PEaKLHH ¢
UCII0Ib30BaHUEM (r3HIecKuX BEJINYUH,
XapaKTEepPU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOMN
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
COBPEMCHHBIE
Cpe/CTBa MOUCKA,
aHaIu3a u
HMHTEpPIPETALIN
WHPOPMALIUHU H
WH(POPMAIIOHHBI
€ TEXHOJIOTUH ISt
BBINOJTHEHHS
3a1a4
npodeccroHaNbH
OH JeITEIBHOCTU

B 06s1acTH IEHHOCTH HAYYHOI0 MIO3HAHUSI:

- cOopMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSL HAYKH M OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOI'O Ha JManore KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa
B MTOJUKYJTETYPHOM MUDE;

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

- OCO3HAHHE IEHHOCTU Hay4HOHI
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 Ha3HaueHHs WH(GOPMAINU W IIETEeBOH

- 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 OelKoB
IpH HarpeBaHWM, LBETHbIE pEaKUuH OCJKOB;
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 TEXHHKH OE30MACHOCTH
npu OOpaIieHNH C BEUIeCTBAMH H J1a00OPaTOPHBIM

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

- YMETh aHAIM3MPOBATh XUMHUUECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pasHbIX HCTOYHHUKOB (CPENCTB
MaccoBoi MH(popMaIuH, ceTh VIHTepHeT U apyrue);
- BIajeThb OCHOBHBIMM METOJAAMH  HAy4YHOrO
MO3HAHMS BEIIECTB M  XUMHYECKHX  SIBIICHUH
(mabmonenue, U3MEpPEHHE, SKCHEPUMEHT,
MOJIETTHPOBAHHE);

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

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTD
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 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  BEIIECTBA;  MCIIONB30BATh
CHCTEMHBIE XMMUYECKHE 3HAHUS Uil TIPUHITHUS
pelIeHnii B KOHKPETHBIX JKW3HEHHBIX CHTYalusX,
CBSI3aHHBIX C BEI[ECTBAMU M UX IIPHMEHEHHEM

OK 04. - TOTOBHOCTb K CaMOpPAa3BHUTHUIO, | - YMETh IUIAHUPOBATh W BBINOMHATh XUMHYECKHUN
S dexTuBHO CaMOCTOSITEIILHOCTH U CAMOOITPEICICHUIO; OKCTIEPUMEHT (TIPEBPALCHHsT OPraHMYECKUX BELIECTB
BBaHMOﬂeﬁCTBOBa -OBJIAJICHUC HaBbIKaMH y‘-IC6HO- Ipu Harp€BaHuWH, IMOJYYEHHC ODTHUJICHA U HU3YUCHHE
Tb ¥ pabOTaTh B UCCIIEI0BATENbCKOH, HPOEKTHOM U | €ro CBOMCTB, KQUeCTBEHHBIC PEAKIMK HA aJIbJACTU/bl,
KOJUIEKTHBE U COIMAJIBHOM JIeSITEeNbHOCTH; Kpaxmajl, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKoB
KOMaH/Ie Osgiagenue YHHUBEpPCAJbHBIMM | DU HarpeBaHUM, LBETHbIE pEAaKUUH OENKOB;

KOMMYHMKATHBHBIMY JIefiCTBUSIMH: MPOBOJIUTh PEaKIMU HMOHHOrO OOMEHa, ONpeNelsiTh

0) coBMecTHas JesiITeJTbHOCTD: cpelly BOIHBIX pPacTBOPOB, KaUECTBEHHBIC PEAKLIUU

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

KOMaHAHOH! U MHIMBUAYaIbHOH paboTHI; KaTHOH aMMOHMS; peEllaTh 3KCIEPHUMEHTAJIbHBIC

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

JeATEIIbHOCTH, OpraHH30BBIBATbH U | COOTBETCTBUM C MpPaBWIAMH TEXHUKH 0€30MacHOCTU

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

JOCTI)KEHHIO: COCTaBJIATh IUIAH JeHcTBUH, | 00opynoBaHUEM; IPE/CTABIATh Ppe3yNbTaTh

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

YYaCTHUKOB 00cyXIaTh pe3yNbTaThl | ypaBHEHHH COOTBETCTBYIOIIMX  peakuuii  u

COBMECTHOM paboTH; (¢opMynmupoBaTh  BBIBOOBI Ha ~ OCHOBE  OTHX

- KOOpAMHHPOBaTh U BBHINOIHATH pabOTy B | pe3ylbTaTOB

YCIOBHAX  PEAlbHOTO, BHUPTYalIbHOIO U

KOMOHMHUPOBAaHHOTO B3aUMOAIEHCTBYS;

- OCYIIECTBIISITH ITO3UTHBHOE CTPATErMYECKOE

MOBEICHNE B PA3MUYHBIX  CUTYaLUsX,

MIPOSIBIIATH TBOPYECTBO U BOOOpakeHHe, OBITH

VMHUITATHBHBIM

OsiaageHue YHHBepcaJbHbBIMH

peryJsiTHBHbIMH JefiCTBUSIMH:

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  €CTECTBEHHOHAYYHOM  KapTHHBI
COXPaHEHHIO KYJIbTYpHI, NTOHUMAaHHE BIMSHUS CONMAIBHO- | MHpPA, PO XUMHH B TIO3HAHUH SIBIICHUI TPUPOJIBI, B
OKpYyXaromien SKOHOMHYECKHX TIPOIECCOB Ha COCTOSIHHE | (JOPMHPOBAHWM MBIIUICHHUS W KyJIbTYpBl JIMYHOCTH,
cpensl, TIPUPOJHON W COIMANBbHON Cpelbl, OCO3HaHME | ee (DYHKIMOHATBHOM TIPaMOTHOCTH, HEOOXOIMMOU
pecypcocOepekeH | TI00albHOrO — Xapakrepa  SKOJOTMYECKHX | ISl PEHICHHS MPAKTHYECKHUX 3a1ad M SKOJIOTHUECKH
110, TPUMEHSATH pooIeMm; 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, ueneﬁ yCTOI\/’I"II/IBOFO Pa3BUTUA YCJIOBCUCCTBA, uenec006pa3H0r0 IIOBCACHUSA B 6B1Ty u prI[OBOﬁ
MPUHIUTIIBI AKTUBHOC HCIPUATUC HeﬁCTBHﬁ, TPUHOCAIINX ACATCIIbHOCTU B LECIIAX COXpAaHCHUS CBOCTO 3J0POBbA
OepexXIMBOrO BpeN OKpyXarollel cpene; U OKpYXarolled NpUPOIHOM Cpenbl; YJUTHIBATh
MIPpONU3BOJICTBA, - YMCHUEC IMPOTHO3UPOBATH He6ﬂarOHpI/IHTHLIe OIIaCHOCTH BO3[[eI71CTBPI§[ Ha JKHBBIC OpTraHU3MBbI
3(1)(1)3KTI/IBHO 3KOJOI'MYECCKUEC TIIOCJICACTBUSA ONPpCACICHHBIX BCHICCTB, IIOHUMaAa CMBICJT
ﬂeﬁCTBOBaTB B npeaAnpruHUMacMbIX ﬂeﬁCTBHﬁ, TIoKas3aTeiis HpeHeHLHOﬁ HOHycTHMOﬁ KOHIICHTpaluu
‘1pe3BBI‘IaI>iHBIX OpeaoTBpallaTh X,
CUTyalusiax - paclimpeHue OIlbITa JCATCIBHOCTHU

3KOJIOTHYECKON HaIlpaBJICHHOCTHU;

- OBJIaICHUC HAaBbIKAaMU lee6Ho-

HCCIIeI0BaTeIbCKOM, IPOSKTHON U

COHHaﬂBHOﬁ JACATCIIBHOCTH,
TIK 2.4. HCIIOJIb30BAHUE DPA3JIMYHBIX HWCTOYHUKOB IS C(i)OpMHpOBaHHOCTI) HpeI[CTaBJ'IeHI/Iﬁ 0
BeimosiHeHpe | NOIYICHMA  XUMMMCCKOH — MHGOPMALMM, | \ecre  XpMHH B COBPEMEHHOW Hay4yHOU

YMEHHUE OLHCHUTH €€ JOCTOBCPHOCTL [JIA
CaHHUTApPHO- KapTUHE MHUpA; TOHUMaHUE POJIM XUMUU B

JOCTUXKXCHUSA XOopomux PE3YJIBTATOB B
SIUIACMHONOTH | pnodbeccuonambhoii chepel dbopmMupoBaHUN Kpyrosopa u
YEeCKUX (YHKIIMOHATFHON TPaMOTHOCTH YeJIOBEKa
TpeOOBaHUH K JUTSL pEIIeHUs MPAKTUYECKHUX 3a/1a4.
MPEI0CTaBIICH
HIO
TOCTHHHYHBIX

yemyr
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bua yueoHoii padoTbl

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 MO/YJIf)

B T. 4.

TEOpETHIYECKOE 00yUeHne 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 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. AMBOJIMYECKHI  S3BIK  XHUMUH.
XUMUYECKUH AJIEMEHT. DJeKTpoHHas KoHpurypamus atoma. Kiaccudukanus
XHUMHUYECKUX O3JEMEHTOB (Ss-, P-, O-aimementsl). BajeHTHBIE 3IIEKTPOHBI. 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 XMMHYECKOM CHMBOJIMKY M HAa3BaHHMH COCIMHEHUM I10
HOMEHKJIaType MEXIYHapOJHOTO COK3a TEOPETHYECKOM U TPUKIAJAHOM XUMHU U
TPUBHUAIILHBIX HA3BaHHWH JUIsI COCTABJICHHUS XUMUYECKUX (HOPMYJ JIBYXaTOMHBIX COCAMHEHUN
(oxcuaoB, CylbPUAOB, TUAPHUIOB U T.II.) U IPYTrUX HEOPTaHMYECKUX COCAMHEHUN OTIEIbHBIX
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 | «CocTaBieHHe XUMUYECKUX POPMYIT U YCTAHOBIICHUE CBSI3H MEXKITY
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. Menneneesa. PU3NUYECKUN CMBICHT
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 Ilepmommueckoit cucrteme. MHUpPOBO33pEHUECKOE U
Hay4HOe 3HadeHue [lepnonuueckoro 3akona /.M. Menneneesa. [Ipornossr I.11. Menneneesa.
OTKpbITUE HOBBIX XHMHUYECKUX DJIEMEHTOB. PelieHue mNpakTHKO-OPHUEHTHPOBAHHBIX
TEOPETUYECKUX 3a/aHUi Ha XapaKTepH3alHMI0 XMMHUYECKHX 3JIeMeHTOB «Merammyeckue /
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 «PemieHne npakTUKO-OpPUCHTUPOBAHHBIX 3aJaHUN 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. PEaKIUi TOpPEHHUs, OKHCICHHSI-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCICHUSA-BOCCTAHOBJIEHUA. CTeneHb OKUCICHUS. OKUCIUTENb U 5
BOCCTaHOBHTEIIb. Cocrasnenne u ypaBHHBaHHE OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX PEAKIIMA METOJIO0M JJIEKTpOHHOTO OanmaHca. OKUCIUTENHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMM B MPUPOJIC, MPOU3BOJCTBEHHBIX IIpolleccax |
YKU3HENIEITEIIbHOCTH OPraHU3MOB
IIpakTHYecKHe 3aHATHS 2
KommuecrBennrle OTHOIICHHS B XUMHH. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHBI B XMMHU H
pacyeTsl MO YpaBHEHUAM XMMHUYECKUX peakiuid. Mosb Kak €IMHUIA KOJUYECTBA BEIECTBA.
MognspHas Macca. 3aKOHbI COXPaHEHHUSI MacChl M SHEpPruu. 3akoH ABorajapo. MoJisipHbIi
o0beM ra3oB. OTHOCUTENbHAsl IJIOTHOCTh ra3oB. PacueTsl M0 ypaBHEHHUAM XHUMHYECKHX
peakiuii ¢ HMCIOJb30BaHUEM MAacChl, 00beMa (HOpPMallbHBIE YCIOBHs) Ta30B, KOJIUYECTBA
BEIIleCTBA
Sansrue No 5 \ 113 Ne 3 «Pemienue 3aga4 Ha OCHOBHBIC 3aKOHBI XUMUH 2
Tema 2.2. OcHoBHOE coaep/kaHue 4 OK 01
ONEeKTPOIUTHYECKAS Teopernyeckoe 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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0o0MeHa IyTeM COCTaBJICHUS UX TOJHBIX U COKPAIICHHBIX 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 peakiuil. [IpoBeneHne peakiuii HOHHOTO 0OMeHa, ONpe/iesieHNe
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 CBOIICTBA HEOPraHNYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

OcHOBHOE coliep:xkaHue

Teoperuyeckoe o0yueHue

N

Sanarue Ne9 | [Ipenmer Heopranudeckon xumuu. Kimaccudukaiys HEOPraHUYECKHX 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  KpHCTaJUIMUECKUX  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 mnpakTHUecKUX 3aJaHUN TO KiIaccH(UKAIMK, HOMEHKJIAType M XUMHYECKUM
(dbopMynaM HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB (YrapHbI ras, yrJIeKHCIbIM ras,
aMMUaK, TallleHas W3BEeCThb, HETalleHas W3BECTh, MUTHEBAs COJa M JAPYrMX): Ha3bIBaTh U
COCTaBIATH (POPMYIBI XUMHUECKUX BEIIECTB, OMPEAETISATh MPUHAICKHOCTD K KIIACCy.
Hcrounuku xumMuueckoi nHpopMaIun (CpeicTB MaccoBoi nHpopMmaiun, cetb aTepHeT 1
npyrue). [louck nadopmanmy mo Ha3BaHUSIM, UACHTHPHKATOPAM, CTPYKTYPHBIM (opMyaam

OK 01
OK 02
[IK 2.4

3?{*’1?86 I13 Ne 4 «Pemenne 3a1a4 1o HOMEHKJIATYype HEOPraHMUECKHUX BEIIECTB)»
o




OI'BIIOY JuTOK Paboyast mporpamma y4eOHOM TUCIUTIIHHBI ctp. 13 u3 22
OJl. 12 Xuwmus
Tema 3.2. duszuko- OcHOBHOE coJiep:KaHue OK 01
XUMHUYECKHE CBOUCTBA | Teopernyeckoe odoyuenue OK 02
HEOPraHMYeCKUX K 2.4
BEIIECTB
Tema 3.2.1 ®uzuko- Samsrne | Metayuiel. OOmue ¢Gu3MYeckue U XUMHUYECKHE CBOWCTBa MeTayuioB. CrocoObl
XUMHYECKUE CBOMCTBA el MoJlydyeHusi.  3Hau€HHWE  METalIoB W HEMETaJJIoOB B MPUPOAE U
METaJlJIOB KU3ZHEJCATEIbHOCTH 4YeJloBeKa M opraHu3moB. Kopposust meTamioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UHU.
Tema 3.2.2 ®usuko- Sanarne Hemeramnel. OOmme ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJJIOB.
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 HEOPTraHMUYECKUX BEIIECTB (OKCHJIOB,
XUMHUYECKUE CBOMCTBA e 13 TUAPOKCHUJIOB, KHCIIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
KHCJIOT, THIPOKCUIOB, MIPOCTBIX BEUIECTB, BOJOPOJIHBIX COCUHEHUN, BBICIIUX OKCUJOB U THJIPOKCUIOB
OKCH/JIOB U COJIEH IIpakTHuyeckune 3aHATHS

CocraBieHHe YypaBHEHUM XHUMHUYECKHUX PEAKIUd C Yy4aCTHEM TMPOCTBIX U  CIIOXKHBIX

HEOPraHMYECKNX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHUJOB METAJJIOB, HEMETAJJIOB H

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

HEOPraHMYECKHX  COJIEH, XapakTEepU3yILIWX MX CBoiicTBa. Pemenue  mpakTuko-

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

WCIOJIb30BAHME BAXXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M  NPAKTUYECKOU

JIESTEIbHOCTH YEJIOBEKA

3ansTue Ne o o o
14 I13 Ne 5 «Pemienne 3a1aHuil Ha COCTABJICHNE YPABHEHUN XUMHUYECKUX PEAKLUI

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 XMMUYECKMM CBOMCTBAM METANIOB U HEMETAJUIOB,

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- " XJIOPpUJ-aHUOHBI, HA KATUOH aMMOHUSI
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3
?\E’IIT ? ¢ 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.
Knaccudukanus,
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?\}?348 OPraHWYEeCKONW MOJIEKYJIBl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO
cTpoeHuss Mosiekyda. M3omepuss m m3omepbl. [lonstHe 0 (QyHKIMOHATBHON
rpynne. Pamukan. IlpuHIuner kimaccudukanuu OPraHUYECKHX COCTUHEHUH.
MexnayHapoaHass HOMEHKJIATypa M INPUHLWIIBI HOMEHKJIATYPbl OPraHUYECKHUX
coenuHenuil. Ilonstue 006 a3oTconep)KamMX COEIUHEHUSX, OHOJOTHYECKH
aKTUBHBIX BelllecTBax (YriaeBojax, Kupax, Oefkax u Jp.), BHICOKOMOJICKYISIPHBIX
coelMHEeHUsIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKue 3aHATHS

Homenknatypa  opraHM4eckux COEAMHEHUN  OTHENBHBIX  KJIaccoB  (HACBHIIICHHBIE,
HEHACBIIIEHHbIE U apOMaTHYECKHE YTJIEBOAOPOJIbl, CIUPTHI, (DEHOJIBI, albJIErujbl, KETOHBI,
KapOOHOBBIE KUCIOTH U Jip.) CocTaBieHHe MOJTHBIX U COKPALIEHHBIX CTPYKTYPHBIX (GOpMYI
OpPraHMYECKUX BEIIECTB OTIENIBbHBIX KJIACCOB, UCIOb3Yysl UX HA3BAHUS MO CUCTEMaTHYECKON U
TPUBUAIBHON HOMEHKIAType (ITWJICH, aleTWwleH, TIulepuH, ¢enon, dopManbaerus,
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
[IK 2.4

Tema 4.2. CBoiicTBa

OPraHu4eCKUX
COEIMHEHUN

OcHoBHOE coaepkaHue

12

Teopernyeckoe o0yueHune

DU3NKO-XUMHUYECKHE CBOICTBa OPTaHUYCCKUX COCIMHEHUN OTACIBbHBIX KJI1aCCOB

OK 01
OK 02
OK 04
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(ocobeHHOCTH KiIacCH(UKAIIMK M HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTHYECKUH psI |
obmas ¢opmyna; u3oMmepus; (GU3NUECKUE CBOMCTBA; XUMHUYECKHE 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 MCTOYHHMKOB TEIJIa B MIPOMBIIIUICHHOCTH 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 «IIpeBpanieHusi OpraHM4eCKUX BEIIECTB MPU HArPEBAHUU»

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 STWIEHTJIUKONS,  riaunepuHa,  ¢eHona.  Ilpumenenue  dopmanbaeruaa,
aleTanpJeruja, yKCyCHOW KHUCIOThl. Mplla KaKk COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT. Morolye cBOKCTBa MbLJa.

Tema 4.2.3 SamatHe | —  a30TCOACpIKAINME COCAMHCHHS (aMHHbI M aMHHOKHCIOTBI, 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 3aHATUA

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
YrJIeBOAOPOAblI, CIIUPTHI U (peHOJ'IH, Kap6OHOBBIe KHUCJIIOTBI U B(I)I/Ipbl, AJIbACTUABI 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.

[IK 2.4
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CocraBieHue cxeM peakuuil (B TOM YHCIIE [0 MPEIIOKEHHBIM LIETI0YKaM IPEBPALLEHUIT),
XapaKTEepPU3YIOIINX XUMUYECKHE CBONWCTBA OPraHMYECKUX COECIUHEHHM OTAEIbHBIX KIIACCOB,
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

3ansTHe

[13 Ne 7 «CocTtaBiieHne cXeM peakIifil mpeaeabHbIX U HEelpeIeIbHbIX

Ne 23 2
YTJIEBOJIOPOJIOBY
3andarue o

No 24 I13 Ne 8 «Pemienre mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUID) 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 2.4
Y IPUMEHEHHUE B
OBITOBOM U
MPOU3BOJCTBEHHOM
NEeSATENbHOCTH
YeJI0BEKa
Tema 4.3.1 Sansthe buoopranmnueckue coenunenus. [lpumenenue u Ononoruyeckasi pojb yriieBoIOB. 2
Wnentuduxarnms N 25 OxucrieHue YriaeBOoJOB — HCTOYHHK JHEPIHMHM KUBBIX opraHusmoB. OOmactu
OpPraHUYEeCKUX OpUMEHEHUS aMHUHOKHUCHOT. [IpeBpamienusi O€JKOB MUIIM B OpraHu3Me.
BEILIECTB buonorunueckue Qynkuuun OenkoB. buonormueckue QyHkuuu >xupoB. Poib

OpPraHUYECKON XUMUU B PELICHUH MTPOOJIEM MUIIEBOM O€30MacHOCTH

Tema 4.3.2 Sansrthe Ponp  opranmueckol XuMHM B pelIeHUHM MNpoOJeM  IHEPreTUYEcKOit 2
3HaueHue U e 26 0€30MacHOCTH, B Pa3BUTUM MEAULIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAIIOB, HOBBIX
MIPUMEHEHUE UCTOYHUKOB DSHEpPruu (aJbTepHATHUBHBIE HMCTOYHHMKH SHepruu). OmnacHOCTh
OpraHUYEeCKUX BO3JICCTBUS HA JKUBbIE OPraHU3MbI OPTaHUYECKHUX BEILIECTB OTAEIbHBIX KIaCCOB
BEIIECTB B OBITOBOH U (yrneBojmoponipl,  COUPTHI,  (DEHONBI,  XJIOPOPTraHUYECKHE  IPOU3BOIHBIC,
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™
WNnertudukarus opraHMuecKuX COSAMHCHUN OTACIBHBIX KIaccOB (Ha TMPHUMEpE allbJCTHIIOB,
Kpaxmajia, YKCYCHOW KHCIOTBI, OCJIKOB M T.I.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX
CBOWCTB W XapaKTEPHBIX KAaueCTBEHHBIX peakiuil. JleHaryparus Oeika Npu HarpeBaHUU.
[IBeTHbie peakiuu OenkoB. BO3HMKHOBEHHE AHATUTUYECKOTO CHUTHAJIA C TOYKU 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

3ansTHE
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 OJHIOTEPMHYECKHEe, peakmuu. OOpaTUMOCTh pEeaKIui.
XUMHYECKOE PAaBHOBECHE U €TI0 CMEIICHHE MO ACHCTBUEM pa3MuHbIX (PaKTOPOB
(KOHIIEHTpaIMsl peareHTOB MM MPOJYKTOB peaklUH, NaBJCHHE, TeMIleparypa)
JUISL CO3JaHUsl ONTHUMAJIbHBIX YCIOBUM IPOTEKaHUS XUMHUYECKUX MPOLIECCOB.
ITpunnun Jlelllarense.

IlpakTH4eckue 3aHATHSA

Pemenne mpakTHUKO-OPHUEHTUPOBAHHBIX 3aJaHUl Ha aHaiau3 (PaKTOpPOB, BIMSIOMIMX Ha
W3MEHEHHE CKOPOCTH XHMMHMYECKOW peakluud, B T.4. C TO3UIUH HSKOJIOTHYECKU
11erecoo0pa3Horo MoBeACHUs B OBITY M TPYAOBOM NEATEILHOCTH B LIENSX COXPAaHEHUS 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
IIK 2.4
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Pa3znea 6.

PacTBOpBbI

Tema 6.1.
[TonsiTue o pacTBOpax

OcHoBHOE CoACpKaHuE

N

TeopeTuquRoe oﬁyqelme

amstue | PacTBOpeHHE Kak  (DU3MKO-XUMHUYEeCKHil 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 MOBEACHUS 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 JESITETbHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
[IK 2.4

Tema 6.2.
Wccnenosanue
CBOICTB PacTBOpPOB

OCcHOBHOE CO/Iep:KaHue

JlabopaTropHble 3aHATHSA

JlabopaTtopHas pabota «IIpurotoBiaeHue pacTBOPOBY.

[IpuroToBrnenue pacTBOpPOB 3adaHHOM (MaccoBoM, %) KOHUEHTpauuu (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
IIK 2.4

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COlepKaHMe (CoepPKAHUe TPUKJIATHOT0 MOXYJIS)

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 | HoBeiflne DOCTHKCHUS XUMUYECKON HAyKW M XMMHUYECKO# TexHosoruu. Poib

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
JIUTEpaTypa, CpecTBa MaccoBoi nHGopMmaiyu, cetb MHTEpHET)

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
IIK 2.4
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MaTcepurajibl, KOHCTPYKLIUMOHHBLIC MAaTCpualibl, KpPaCKH, CTCKJIO, KCpaMHKa, MaTCpHaJIbl IJid
OJICKTPOHHKHU, HAHOMATCPUAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHU SHCPTUHU, OPraHNU4YCCKUEC U
MHUHCPAJIbHBIC yIIO6pCHI/I$I, JICKApPCTBCHHBIC BCIICCTBA, OBITOBAsT XUMMSL.

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 PEAJIMBALIAA ITPOI'PAMMBI JUCHUAIIIMHBI

3.1. TpeOoBanusi K MHHMMAJBHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecre4eHHI0

Jnst peanuzanuu yueOHOM NUCUMIUIMHBI MMeeTcsl yueOHas nabopaTopus
«XuMun»

VYyeOnast naboparopust oOecneduBaeT MpoBeJeHUE J1abopaTOpPHBIX
3aHATUHN TPETyCMOTPEHHBIX TIPOTPAaMMON Y4eOHOM TUCITUTIINHBL.
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 o00OpyqOBaHHE 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'abpuensu, 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, . T

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

1. Xumusg st npodeccuil M CHeuuanbHOCTEH  €CTECTBEHHO-HAYYHOI'O
npoduis / ['abpuensu O.C. — M.: U1 Akanemus, 2019. — 400 c.

2. Epoxun 0. M. Xumus: 3agaun u ynpakHeHus: yue0. mocooue ajis CTy.
yupexaeHuit cpel. mpod. oobpazoBanus. — M., 2015

3. Epoxun FO.M. COopHHK TECTOBBIX 3aJJaHUI [T0 XUMHUHU: y4eO. mocodue s
cTyn. YupexaeHui cpei. npod. oopazoBanus. — M., 2015

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

TCXHHUYCCKOI'O HpO(i)I/IJISI. 3HeKTpOHHBIfI yqe6HO-MeTOI[H‘{€CKHﬁ KOMIIJICKC. —

1-e u3xa., 2015.

HHTEpPHET-pPecypchl

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

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

NoabkowdpE

www. enauki.
HayKn»).

©

www. pvg. mk. ru (ormmmnuana «ITokopu BopoObeBEI TOPEI»).

www. hemi. wallst. ru (O6pa3oBaTeabHbIN CAUT JJIs1 ITKOJBHUKOB «XUMUS).
www. alhimikov. net (O6pa3oBaTeabHbIN CAUT JJIs TKOJILHUKOB).

www. chem. msu. su (DnekTpoHHass OMOIMOTEKA IO XUMHH).

ra (I/IHTGpHGT-I/IBIIaHI/Ie JIIA y‘II/ITGHGﬁ «EcTecTBeHHBIC

www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTIOP»).

9. www. hvsh. ru (kypHan «XuMHUS B IIIKOJIEY).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUSA 00111e00pa30BaTeJIbHOM

AUCIHHUIIJINHBI

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

Ko 1 HaumenoBauue
(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, Temnr 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 IIpaktudeckue padoter I[IpomexyTounas
aTTecTanus (BBIOTTHEHUE

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 ’ P4, 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 IIpaktrdeckue paborel  I[IpoMexyTodnas
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. CamoorieHKa ¥ B3aUMOOIICHKA.
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, pecypeochepeeHnIo, HPCSGHTaLII/If[ MHHUIIPOECKTOB. YCTHBIA U
PHMEHATD SHAHHS 06 MTUCHMEHHBII orpoc. Pe3ynLTaT£>1
BBITIOJTHEHUS yIeOHBIX 3aTaHAMH.
MSMCHCHNH KINMaTa, [IpakTraeckue paboter I[IpoMexyTounas
TPHUHIMITEL OEPEKITUBOTO aTrecTauus (BBITOTHEHHE
MTPOU3BOICTBA, YPPEKTHBHO 5K3aMEHAIMOHHbIX 3a/1aHHI)
JEICTBOBATh B UPE3BbIUAMHBIX
CUTYaIUsIX
TIK 2.4. Breimosmaenue | I1-o/c Huarnoctuueckast pabora. KoHTponbHas
CaHUTapHO- pabora. CamoolleHKa © B3aMMOOIICHKA.
SIUIEMHUOIOTHYECKHX IIpe3eHTanus MHUHHIIPOEKTOB. YCTHBIM U
TpeGoBanuii " MTUCHMEHHBII orpoc. Pesym,TaTEI
MPEIOCTABICHHIO BBITIOJTHEHU ST YUeOHBIX 3aJIaHHH.
[Ipaktuueckue paboter [IpomexyrouHas
TOCTUHUYHBIX YCIYT
aTTecTarus (BBITIOTTHEHME

OK3aMCHAIIlMOHHBIX BaHaHHﬁ)




OI'BIIOY AuTOK

PaGouast mporpamma y4eOHOM AUCIIUTIIHHBI
OJl. 12 Xuwmus

cTp. 23 u3 22
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