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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMBI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJIMHBI
00/1.12 Xumust

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHO# nporpammsbl CITIO

OO6meobpa3oBaTesibHas AUCHMIUIMHA «XHUMHS» SBISIETCS YacThlO INPEAMETHOM
obnactn «EcTecTBeHHbIE HayKuW», HU3ydaeTcss B 001e00pa30BaTEIbHOM IHUKIIE
yuebHoro 1iana OIIOIT CIIO I'BIIOY «Tpouukuil TEXHOJOTUYECKUA TEXHUKYM)
cnennanbHOCTH 08.02.01 CTponTenbCcTBO M SKCIUTyaTalys 30aHUA U COOPYKEHUN, C
yuetoM npodeccuonanbHoi HanpaBieHHoctu ®I'OC CIIO.

1.2. llenp u mu1aHupyemMble pe3yabTaThl

1.2.1 Tlenb o6m1eo6pa3oBaTEAILHON AUCITUTIIIMHBI
Conmepxanne TporpaMMbl  001Ie00pa30BaATENILHON TUCITUTUTHHBI  « XUMUSD»

HaIpaBJICHO HA JIOCTU)KEHUE CICAYIONIUX 1IEJICH:

— dbopMupoBaHue CHUCTEMbl XUMHUYECKHUX 3HAHMM Kak BakKHEUIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOW JI€XkKaT
KJITFOUEBBIC TIOHATHA, (yHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHM, OCBOCHHE SI3BIKA
HAayKd, YCBOGHME ¥  TIOHMMaHHE  CYIIHOCTH  JIOCTYIIHBIX  0000IeHuH
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHME C HUCTOPUEM UX pa3BUTHS U
CTaHOBJICHUS,

— dbopmMupoBaHue U Pa3BUTHE TMPEACTABICHUN O HAy4YHBIX METOJaX
MO3HAHMS BEIIECTB W XHMHYECKHUX peaKIuid, HEOOXOIUMBIX I MPUOOPETCHUS
YMEHUN OPHEHTHUPOBATHCSA B MHPE BEIIECTB W XMUMUUYECKUX SIBJICHUN, UMEIOLIUX
MECTO B IIPUPOJE, B PAKTUUYECKON U MOBCETHEBHOW KU3HH;

— pa3BUTHEC yMEHUHW W CHOCOOOB  JEATEIBHOCTH, CBS3aHHBIX C
HaOJII0JICHHEM U OOBSCHCHHEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOJIFOCHUEM IPaBIIT
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

3amavyu JAUCHMUIIHHBI:

1)  cdopMupoBaTh MOHUMAaHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHYECKUX
MPOLIECCOB M SIBJICHHUM B OKPYXXAIOIIEW Cpele, a TaKKE€ HX CBA3b C IEJIOCTHOM

HAay4YHOU KapTUHOW MUPA U JIPYTUMHU €CTECTBEHHBIMH HAyKAMU;



2)  pa3BUTh yYMEHHS  COCTaBISATh  (OPMYyIbl  HEOPraHHYECKUX U
OpPTaHUYECKUX BEIIECTB, YPAaBHEHHUS XUMHUYECKUX PEaKIHU, OOBIACHATH MX CMBICI,
MHTEPIPETUPOBATH PE3YNIbTAThl XUMHUUECKHUX IKCTIEPUMEHTOB,

3) cdopMmMHpOBaTH HABBIKM MPOBEACHUS  MPOCTEHININX  XUMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIIOJIGHHEM TMpaBuJl  OE30MacCHOro
oOpalieHus ¢ BellecTBaMu U JIabOpaTOpHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMCHHS HaxOJWTh, aHAJIN3UPOBATh U  HUCIOJIB30BaTh
MHPOPMAIIMI0 XUMHUYECKOTO XapakTepa W3 pa3IuyHbIX HMH()OPMAIMOHHBIX
MCTOYHHUKOB, BKJIIOYas y4eOHYIO JIUTEpaTypy, Hay4Hble MyOIMKAIlMM W WHTEPHET-
pecypchl;

5)  coopmupoBaTh  yMEHHS ~ IPOTHO3MPOBATH  MOCJCICTBHS  CBOCH
ACSITENIFHOCTA W XUMHUYECKHX TPUPOJTHBIX, OBITOBBIX M IPOWU3BOJCTBEHHBIX
MPOIIECCOB, YUYUTHIBAS BOZMOKHBIE IKOJIOTUICCKUE U COIIMAILHBIC BO3ICHCTBUS;

6) chopmHupoBaTh TMOHMMAaHHE 3HAYUMOCTH JIOCTH)KEHHH XHMUYECKOM
HayKd M TEXHOJOTHHA IJIsi pa3BUTUS COIHMAIBHONW M TPOHM3BOJCTBEHHOH cdep c

YMCHHUCM MMPUBOAUTDH IIPUMCPLI UX IIPUMCHCHHUA B PA3JIMYHBIX C(i)ean KHU3HHU.



1.2.2. Pe3yabTaThbl 0OCBOEHHA 001e00pa3oBaTe/bHOM JucuUIUIMHBI B c00TBeTcTBHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC

COO.
Kon n HammMeHoBaHue Pe3yibTaThl 0OCBOCHHS TUCHHUILINHBI
(popmupyembIx Oo0mmue JucuunjMHapHble
KOMIIeTEeHI M
OK 01. Boi6upats crioco0s! | JINUHOCTHBIE Pe3yJIbTATHI A0JKHBI OTPAKATh B YACTH: JucuMinHaApHbIe pe3yJIbTaThl
peuieHus 3aaa4d TPYAOBOI0 BOCIIUTAHMSA: JOJI7KHBI 0TPAXKaTh:
npodeccuoHaIbHOMI — TOTOBHOCTb K TPY/y, OCO3HAHUE [IEHHOCTH MAaCTEePCTBA, TPYI0IH00HE; I1Po 01. c(OpMUPOBAHHOCTH
ACATCIIBHOCTHU — TOTOBHOCTh K AKTHBHOH JEATEIFHOCTH TEXHOJOTHYECKON W COIMABHOUN | IPEACTaBICHUI: 0 XHMHYECKON

MMPUMCHUTCIBHO K
Pa3IMIHBIM KOHTCKCTaM

HaIpaBJIIEHHOCTH,  CIIOCOOHOCTh  MHULMHPOBATD,
CaMOCTOSITEJIBHO BBITIOJIHSTH TAKylO A€ATEIbHOCTD;
— HHTEpec K pa3InyHbIM chepaM MpodecCHOHANbHON e TENbHOCTH.
MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

MJIaHUPOBaTh |

OBJaageHue YHHMBepCaJIbHbIMH yueOHBIMU NMo3HABATEJIbHBIMH
JIefiCTBUAAMU:

a) 0a30BbIe JIOTHYeCKHe eiicCTBUA.

—  CaMOCTOSTENBHO  (OpMyTUpPOBaTP M aKTyaJIU3UPOBaTh  IPOOJIEMY,

paccMaTpuBaTh €¢ BCECTOPOHHE;

— YCTaHABJIMBATh CYIICCTBCHHBIA NMPHU3HAK WM OCHOBAHHUS ISl CPaBHCHHS,
kiaccudukanuu u 00001IeHNUS;

— ONpeaensaTh IEIU JEATEIBHOCTH, 3a/laBaTh IapaMETPbl M KPUTEPHH HX

JOCTHIXCHU A,

— BBIABJIATH 3aKOHOMEPHOCTH MW IIPOTHBOPEUYHA B  pacCMaTpHBaCMBIX
SIBJICHUAX,

— BHOCHUTH KOPPCKTHUBLI B ACATCIBbHOCTD, OLICHMUBATb COOTBETCTBHEC

pe3yabTaTOB LIETISIM, OLIEHUBATH PUCKU MOCIIEICTBUM IEATEIBHOCTH.

0) 0a30BbIe HCCJIEA0BATENbCKHE HeHCTBHSL:

— BIIAJIETh HaBBIKAMH yueOHO-HCCIIeI0BATEIbCKON H
JeSTETbHOCTH, HABBIKAMHU Pa3peIieHus mpooiem;

— BBUIBIIATh TNPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIU3UPOBATh 3aj]ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIIeHHs, HaXOJUTh apryMEHThl  JJs
JI0Ka3aTellbCcTBa CBOMX YTBEPXKIACHUHM, 3a/JaBaTh MapamMeTpbl U KPUTEPHUU
peLIeHUS;

— QHAJIM3MPOBATh TMOJYYEHHBIE B XOJI€ PEHIeHHs 3a/ladyd  Pe3yJbTarthl,

MPOEKTHOU

COCTaBJISIFOILIECH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa, pPOJU XUMHU B
MO3HAHWM  SIBJICHWUM TPUPOJBI, B
dbopmMupoBaHUHN MBIIIJIEHUS u
KYJIbTYpbI JIAYHOCTH, ee
(GYHKITMOHATIBHO M TPaMOTHOCTH,
HE00X0 MO TS penieHus
MPaKTUYECKUX 3a7a9 U IKOJIOTHIECCKH
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY
3I0POBBIO U IPUPOTHON Cpee;

IMIP6 02. BiageHue  cHUCTEMOH
XUMUYECKHUX 3HAHMH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAralOII1E
MOHATUA  (XMMHUYECKHH  AJICMEHT,

aToOM, DJICKTPOHHAas 000JI04YKa aToMa,

S-, p-, d-3neKTpOHHBIC OpOHUTAIN
aTOMOB, WOH, MOJIeKyIa,
BaJICHTHOCT,

AIIEKTPOOTPHUIIATEILHOCTh,  CTENEHb

OKHUCJICHHSI, XUMUYecKasl CBSA3b, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBII 00BeM,

YIIEPOIHBIN CKEJIET,
GyHKIMOHATbHAS TpyINna, paJukal,
nu30Mepus, W30MEDHI,
TOMOJIOTMYECKUN  Psil, TOMOJIOTH,




KPUTHYCCKU OLCHUBATH UX JOCTOBCPHOCTH, ITPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUAX;

YMCTh INICPCHOCUTH 3HAHUA B IMO3HABATCIBHYIO W HNPAKTUYCCKYIO o0iractu
KHU3HCACATCIIBHOCTH.

YIIIEBOA0POIBI, KHCIIOPOJI- u
a30TCcoJIeprKale COEIMHEHMUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrneBoapl, XKupbl, OCIKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COE/IMHEHUS,
KpUCTAJUIMYECKas  PELIeTKa, THIIbI
XUMHYECKUX peakuuii
(OKHCIUTENIbHO-BOCCTAHOBUTEIBLHBIE,
9K30-U DHJOTEPMHUYECKHE, PEaKIUU
HWOHHOTO obmMmeHa), pactBop,
AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT  JUCCOLMaluS,
OKHUCJIHUTEIb, BOCCTaHOBUTEb,
CKOpPOCTb ~ XUMHYECKOW  pPEaKLuH,
XMMHYECKOE paBHOBECHUE), TEOPUHU U
3aKOHBI (Teopust XUMHUYECKOTO
CTPOCHHUSI OpPraHWYECKHX BEIIECTB
AM. byrneposa, TeOpus
ANIEKTPOJUTUYECKON  TUCCOLUALNHY,
MEePUOINYECKU I 3aKOH AN.
MenpneneeBa, 3aKOH  COXpPaHEHHMS
MAacchl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUN A3BIK XUMUH,
dakronoruueckue CBEJICHUS 0
CBOWCTBAaX, COCTaBE, IMOJYYEHUU U
6e3o0macHomM HCIO0JIb30BAaHUU
BAKHEMIINX  HEOPraHMYECKUX U
OpraHMYeCKHUX BEHIECTB B OBITY H
MIPaKTUYECKOU JeSATETbHOCTH
4eJI0BEKA;

ITP6 03. chopMUpOBaHHOCTH YMEHH
BBISBJISITh XapaKTEPHbIE MPU3HAKU U
B3aUMOCBSI3b HW3YYECHHBIX TOHSTHUH,
MIPUMEHSATH COOTBETCTBYIOLINE




MOHATHUA TIPHU OIIMCAHHWU CTPOCHUA U

CBONCTB HEOPraHUYECKUX u
OpraHMYecKUX  BELIECTB M  HUX
IIpEeBpaLECHUI; BBISIBJISITH

B3aUMOCBSI3b XMMHUYECKUX 3HAHUMU C
MOHATUAMH U TPEACTABICHUSIMU
JIpYrux €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IT1P6 04. chopMUpPOBAaHHOCTb YMEHHI
HCII0JIb30BaTh HAaWMEHOBaHMS
XUMUYECKUX COeIMHEHUN
MEXTyHapOJAHOTO coro3a
TEOPETUYECKON M PUKIIAHON XUMUHU
" TPUBHAIIbHBIE Ha3BaHUS
BOKHEUIIINX BEIIIECTB (aTHUIIEH,
aleTHIIEH, TJIMLEPHH, ¢enou,
dbopManbaerua, YyKCycHas KHCIIOTa,
TJULWH, YrapHbId Ta3, YIJIEKUCIIbINA
ra3, amMMHuaK, TalieHas H3BeCTb,
HeraieHasi U3BecTb, MUThEeBas coja U
IPYrux),  COCTaBJIATH  (POPMYIIBI
HEOPraHMUYECKUX M  OPraHUYECKUX
BEILIECTB, YpPAaBHEHUS XHUMUYECKUX
peakiuii, OOBACHATH HUX CMBICI;

IMOATBEPKIAATH XapaKTCPHEBIC
XUMHUYCCKHUEC CBOMCTBA BCIIICCTB
COOTBCTCTBYHOIINMHA

OKCIICPUMCHTAMHA n 3a1MCAIMHn

YpaBHEHUN XUMHUYECKUX PEaKIUit;
I1P6 05. chopMHUPOBAHHOCTh YMEHHIA

YCTaHABJIMBATb IMPUHAJIICKHOCTD
HN3YUCHHBIX HCOPTraHNYCCKUX n
OpraHn4YeCKux BCIICCTB K

OIIPpCACIICHHBIM KJIaCCaM U TI'pylIiaM
CO@I[I/IHCHI/Iﬁ, XapaKTCpru30BaTb HUX




COCTaB W BaXKHEUIIIME CBOMCTBA;
ONpEeNeNsATh  BUIBI  XUMHUYECKUX
CBs3eH (KoBasjeHTHAA, HOHHAas,

MeTaJIJIN4YeCcKasi, BOJOPOJHAsI), THIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJaccu(puImpoBaTh XUMUYECKUE
peaKInu;

IIP6 07. chopMuUpPOBaHHOCTh YMEHHI
MIPOBOJIUTH PACYETHI IO XUMHUYECKUM

dbopmynam u YpaBHEHHSIM
XUMHAYECKAX peakuuii c
HCIIOJIb30BAHNEM ¢buznyeckux
BCJIUYHH, XapaKTePHU3YIOIIHX
BeIlleCTBa c KOJIMYECTBEHHON
CTOPOHBI: MaccCHl, o0bema
(HopMmallbHBIE ~ YCJIOBHS)  Tas3oB,

KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHUS JUIsS
NPUHATHSL PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM.

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
MOMCKa, aHAJIM3a U
HWHTEpIpEeTAIIuU
nHpopManuu u
nH(pOpPMaITMOHHBIC
TEXHOIOTHHU IS
BBIIIOJIHEHMS 33134
npoecCuoHaNbHOM
JEATeIIbHOCTH

JIn4HOCTHBIE pe3y/ibTAaThl J0JKHbI OTPAKaTh B YaCTH:

LHEHHOCTH HAYYHOI'0 IO3HAHMS

— ¢(hOpPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAayKl M OOLIECTBEHHOM NPAKTHKH, OCHOBAHHOI'O Ha
JMajore KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEro MecTa B
HOJIMKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAHUE S3bIKOBOM M YMTATENIbCKOM KYJIbTYphl Kak CpelCTBa
B3aUMOJICHCTBHSI MEXTy JIFOJbMH U NO3HAHUS MHpA.

MetanpeaMeTHbIe Pe3yJbTaThl J0JAKHbI 0TPAXKATH:

Osanapnenue YHHBEpPCAJIbHBIMHU Y4eOHBIMU

JeliCTBHSIMU:

B) pa0ora ¢ nHpopManmei:

— BIaJEeTh HaBBIKAMU TNOJy4eHUS HHPOPMALUU M3 HCTOUYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh ITOUCK, AHAJIN3, CUCTEMATU3ALIAIO0 U

MOo3HABATCJIbHBIMHU

JAucuunianHapubie (MpeaMeTHbIE)
Pe3yJbTaThl U J0JIKHbI OTPAXKATH:
I1Po6 06. BJIQJICHUE OCHOBHBIMU
METOJIaM{d  HAY4YHOTO  TO3HAHHS
BEUIECTB W XUMHYECKUX SIBICHUM
(mabmroteHue, HU3MEpEHHUE,
HKCIEPUMEHT, MOJICTTUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTH YMEHHIA
MPOBOAMUTH PACUYETHI MO0 XUMUYECKHM

dbopmynam u ypaBHEHUSIM
XUMHYECKUX peakuuii c
HCI0JIb30BAHUEM (buznyeckux
BEJTUYHH, XapaKTePU3YIOIIUX
BeIlleCTBa c KOJIMYECTBEHHOU




WHTEPIpPETAIHIO HHPOPMAIIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS;
CO3/1aBaTh TEKCThl B pAa3NUYHBIX (opmarax ¢ Y4eTOM Ha3HA4YCHUs
uHbOpMAIlMM W UENIEBOW ayIuTOPHH, BBIOMpas ONTUMAIBHYIO (opmy
IPEACTaBICHUS U BU3yAIN3aLNH;

OIICHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh WH(POPMAIINU, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;
BIAJETh  HABBIKAMH  pACIO3HABAaHHUS U
WH(POPMAITMOHHOM 06€30MaCHOCTH JTUYHOCTH.

3amuTel  MH(GOpPMAIHH,

CTOPOHBI: MAacCCBlI, o0vema
(HOpMasbHbIE YCIIOBHS) rasos,
KOJINYECTBA BEIIECTBA; MCIIOJIb30BAThH
CHCTEMHBIC XMUMHUYECKHE 3HAHUS IS
NPUHATUS PCHICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYAIHsIX, CB3aHHBIX C
BEIIECTBAMH U UX IIPUMEHEHUEM;

ITP6 08. chopMHUPOBAaHHOCTh YMEHMIM

IJIAHUPOBATh " BBITIOJTHSATH
XUMHYECKUN SKCIIEPUMEHT
(mpeBpaieHus OpPraHuYEeCKHUX
BEIIECTB npu HarpeBaHuw,

MOJYYCHHE OTUJICHA U HU3YUCHUE €TO
CBOﬁCTB, KauC€CTBCHHBIC PCAKIIMU Ha

aTBACTUIIBI, KpaxMmall, YKCYCHYIO
KHCIIOTY; JEHaTyparus OelIKOB MpHu
HarpeBaHWW,  LBETHBIE  pPEAKIUU
OeJIKOB; IIPOBOJIUTH peakuuu

MOHHOTO OOMEHa, OTpEACISTh Cpery
BOJHBIX pAacTBOPOB, KavyeCTBEHHBIC
peakunu Ha cynabdar-, KapOOHAT- U

XJIOpUua-aHUOHBI, Ha KaTHOH
aAMMOHUA, peuiaTb
SKCIICPUMCHTAJIBHEBIC 3aJa4n 110

TeMaM «MeTamie» U <<H€M€TaJ'IJ'IBI>>)

B COOTBETCTBHHM C  IpaBHIIAMHU
TEXHUKHU 0e301acHOCTH npu
oOpalieHMH  C  BEIIECTBAMH U
71a00paTOPHBIM obopynoBaHueM;
NPECTaBIIATh pE3yJIbTaThI
XUMHYECKOTO IKCIIEPUMEHTa B opme
3anucu ypaBHEHUI
COOTBETCTBYIOIIUX  PEaKIuit u

(I)OpMy.HI/IpOBaTB BBIBOJbI Ha OCHOBC
9TUX PE3YJIILTATOB,




ITP6 09. chopMUPOBaHHOCTH YMECHHUS
aHAJTM3UPOBATh XUMUYECKYIO
uHpOpMaALIMIO,  TOIy4aeMylo U3
pasHBIX HCTOYHHUKOB (cpenctB
MaccoBOM uHpOpManuy, CeTb
WNurtepuer u apyrue).

OK 04. DddexruBHO
B3aMMO/ICMICTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaH e

JIMYHOCTHBIE pe3yJbTaThl J0/KHbBI OTPAKAThL B YaCTH:
IPa;kKaIaHCKOIo BOCIIUTAHUA:

TOTOBHOCTH BECTHU COBMCCTHyIO NCATCIIBHOCTL B I/IHTepeCElX Fpa)K)]aHCKOFO
o0111ecTBa;

YMGHI/IC B3aHMOHeﬁCTBOBaTB C COIIMAJIBHBIMHN I/IHCTI/ITYTaMI/I B COOTBCTCTBHUH
¢ UX QYHKIUSAMHU ¥ Ha3HAUECHUEM.

MertanpeaMeTHbIe pe3yJibTaThl J0JKHbI OTPAKATh:
OBJIa}IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA ﬂeﬁCTBHHMH:
0) coBMecTHasl 1esITeJIbHOCTD.

IIOHUMATh W UCIOJb30BaTh MPEUMYIICCTBA KOMaH)IHOﬁ n HHHHBH}IY&HBHOﬁ
paboThI;

MPUHUMATh 1[eTd  COBMECTHON JIeATEIbHOCTH, OPraHHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUSA MO €€ JOCTIKEHHUIO: COCTaBIIATh IUIaH
JEHUCTBUM, paclpenesaTh POJH ¢ y4ETOM MHEHHH YYaCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI.

OBiageHHe YHMBePCAJIbHBIMH PeryJIITUBHBIMU AeiiCTBUSMM:
r) NPpUHATHE ce0sl U IPYTUX JIIOAei:

IPUHUMATh MOTHBBI U PTYMEHTHI APYTHX JIIO/ICH MPU aHalIu3€e Pe3yIbTaToB
NeSITeNIbHOCTH;

pU3HABaTh CBOE MIPABO U MPABO APYTUX JIOACH Ha OMIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MHUP C TO3HUIMU APYroTo YeJ0BeKa.

JAucuuninHapHubie (MpeaIMeTHbIE)
pe3yJbTAaThl U J0JKHbI OTPAXKATH:
I1P6 08. chopMuUpPOBaHHOCTh YMEHHI

IIJIAHUPOBATh " BBIITIOJIHATH
XUMUYECKAN JKCIIEPUMEHT
(npeBparieHus OPraHNYEeCKHUX
BEILIECTB pu HarpeBaHuw,

MOJTy9eHUE JTUJICHA W HM3Y4EHHUE €ro
CBOMCTB, KaueCTBEHHBIC pPEaKIUU Ha
TBJICTH/IBI, KpaxMal, YKCYCHYIO
KUCJIOTY; JACHATypanus OEIKOB IpHU
HarpeBaHWM,  IIBETHBIC  pPEAKIUU
OeNKOB; IPOBOJTUTH peaknuu
MOHHOTO OOMEHa, OTPEACIATh Cpery
BOJHBIX pAacTBOPOB, KavyeCTBEHHBIC
peakuuu Ha cyiabdar-, kapOoHaT- U

XJIOpUua-aHUOHBI, Ha KaTHOH
aAMMOHUA, peuiaTb
SKCIICPUMCHTAJIBHEBIC 3aJa4u 110

TeMaM «MeTamie» U <<H€M€TaJ'IJ'IBI>>)

B COOTBETCTBHHM C  IpaBUIAMHU
TEXHUKHU 0e301acHOCTH npu
oOpalieHMM  C  BEIIECTBAMH U
71a00paTOPHBIM obopynoBaHueM;
MPEJICTABIISITh pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTa B opme
3anucu ypaBHEHUI
COOTBETCTBYIOIIUX  pEaKIuit u

(bOpMy.HI/IpOBaTL BBIBOJbI Ha OCHOBC




9TUX PC3YyJIbLTATOB.

OK 07. CoaeiicTBoBaTh
COXpPAHEHUIO OKPYKaIOIIeH
cpensl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KJIMMAaTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHIX

JInyHOCTHBIE Pe3yabTAThl J0JKHBI OTPAKATH B YACTH:

JKOJIOIMYEeCKOr0 BOCIIMTAHUSA:

— c(hOpMHUPOBAHHOCTh AKOJOTHYECKOW KYyJIbTYPbl, TNOHUMAaHHE BIUSHUS
COLMAIIbHO-ODKOHOMUYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJHON H
COLIMANIBHOM Cpefibl, OCO3HAHME TIJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX
npoOiuem;

— IUIAHUPOBAHHWE M OCYIIECTBJIEHUE JACHUCTBUI B OKpYKAIOUIEH Cpene Ha
OCHOBE 3HaHHUS LEJIEH YCTOMYUBOTO PA3BUTHS YEJIOBEUYECTBA;

— AKTHBHOE€ HENPUITHE IEHCTBUM, IPUHOCIINX BPE OKPYKAIOLIEN Cpelie;

— YMEHHE IMPOTHO3UPOBATH HEOIATONPUSATHBIE 3KOJOTUYECKHE IMOCIEACTBUS
MpEANPUHUMAEMBIX JEHCTBHM, TPEAOTBPALIATh UX.

MeTtanpeaMeTHbIe pe3yJibTaThl J0JKHbI OTPAKATh:

OBaanenue YHHMBepCaJIbHbIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
AefCTBUAMMU:

B) pa6ora ¢ ungopmanueii:

— HCHOJb30BaTh CpeACTBA HH(POPMAILMOHHBIX M  KOMMYHHKAI[HOHHBIX

TEXHOJIOTUH B  pEIICHWH  KOTHUTUBHBIX, = KOMMYHUKAaTHBHBIX U
OpPraHW3allMOHHBIX 33a7ad ¢ COOMIoJIeHHeM TpeOOBaHWH 3PrOHOMUKH,
TEXHUKH OC30MaCHOCTH, TUTHEHBI, PECypCOCOEpPEKCHHUs, MPAaBOBBIX U
ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€301MacCHOCTH.

JucuMiuinHapHble  (MpeaMeTHbIEe)
pPe3yJbTaThl M J0JKHbBI OTPAXKATH:
I1Po 01. c(OpMUPOBAHHOCTh
MPEACTABICHUN: O  XHMHYECKOU
COCTaBJIAIOIIEH ECTECTBEHHOHAYYHOH
KapTUHBl MHUpA, pOJU XUMHUU B
MO3HAHUU  SBJIGHUH TNPUPOABI, B
dbopMUpoBaHUH MBILLUICHUS u
KYJIbTYpbI JMYHOCTH, ee
(GyHKIMOHAIBHOM IPaMOTHOCTH,
Heo0X0uMOoM JUISt pelieHus
MPAKTUYECKUX 3a/1a4 U 3KOJOTHYECKH
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOTHOM cpesie;

nmpPo 10. c(hopMUPOBAHHOCTH
yMEHUH’ cobmo1aTh npaBujia
HKOJIOTMYECKU 1eJ1ec000pa3HOro

MOBECHUA B OBITY U TPYyHOBOil
JESTEIbHOCTH B IENSAX COXpaHEHHS
CBOEr0 370pOBbsi M OKpYKaromieu
OPUPOJHON  Cpelbl;  YYUTHIBATH
OTNaCHOCTh BO3JCUCTBUS Ha >KUBBIE
OpraHu3Mbl OINPEJICIICHHBIX BEIECTB,

IMOHUMAast CMBICII [oKa3aTeist
npeaeaIbHON JIOTTyCTUMOM
KOHIICHTPAIIUH.

I1IK 2.3 Opranu3oBbiBaTh
CTPOMTENBbHBIC PA0OTHI

OBJ1aieHne
JefCTBUSIMH:
B) padora ¢ undgopmanuei:

WCIO0JIb30BaTh CPE/ICTBA MHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTHl B PEILIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aI[MOHHBIX 33724 C COONI0IEHHEM TPeOOBaHHI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTUEHBI, PecypcocOepekeHUs, TPABOBBIX U STHYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON 6E€30MaCHOCTH.

YHUBEpCAJIbHBIMHA yqeﬁnban MMo3HaBaTeJIbHBIMU

ITP6 06 Bi1aneHre OCHOBHBIMU
METO/IaM{ HAyYHOT'O MO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHUM
(HabnroieHue, u3MepeHue,
AKCIEPUMEHT, MOJICTTUPOBAHUE);
ITP6 09 chopMUPOBaHHOCTH YMEHHUS
aHAJIM3UPOBATH XUMUYECKYIO




JIMYHOCTHBIE Pe3yJIbTAThI: uH(OPMALIHIO, TIOTy4aeMYIO U3
- TOTOBHOCTH K aKTUBHOH JEATEILHOCTU TEXHOJIOTUYCCKON U COLMAILHOU Pa3HbBIX HCTOYHUKOB (CPEJICTB
HaIMpPaBJIICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATh, TUIAHUPOBATH U MaccoBOi HHPOPMALUH, CETh
CaMOCTOSITEILHO BBINIOJHATH TAKYIO AEATEIbHOCTD;

WuTepHer u npyrue).




1.3 IlpumeHeHHe JJIEKTPOHHOr0 OO0y4YeHUS] M TEXHOJOTHIl JTUCTAHIUOHHOIO
o0pa3oBaHus

Peanuzanus coaep:kaHus MporpaMmbl BO3MOXHA C MPUMEHEHHEM 3JIEKTPOHHOTO
o0Oy4eHUsT U TEXHOJIOTMU JHUCTAHIIMOHHOTO OOpa30BaHUs, OTKPBITHIX 00pa30BaTEIbHBIX

peCypcoB.

1.4 Peanu3aums cojep:KaHusi MPporpaMMbl 1 o0yqarommxcs ¢ OB3

Peanuzauus copepxkanusi o0pa3oBaTeIbHON MPOrpaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOEHHUS HJisi OOy4alollUXCS C OrPAaHWYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS U
MHBAJUJOB OPraHu3yeTcs C Y4YETOM OCOOEHHOCTEH HX MCUXO(U3UYECKOTO pa3BUTHS,
WHIUBUYabHBIX BO3MOKHOCTEN U COCTOSIHUSA 3/10POBbSI.



2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0mICO0pa3oBaTEIbHOM Y4eOHOW JAUCUMIUVIMHBI W BHAbI Yy4eOHOH
HATPY3KH

Bua yueOHo# paGoThl Oovem uacos

Oo0pa3oBaTe/ibHas HArpy3Ka (Bcero) 72
CamocrosiTesibHasi padora 0
Y4yeOHas HATPY3Ka BO B3aMMO/IeliCTBHU ¢ NpenoaaBaTeseM (Bcero) 72
B TOM YHCJIE:

71a00paTOPHBIE 3aAHITHS 6

MPAKTUICCKHUE 3aHSATH 18

[TpodheccrnoHaTbHO OPHEHTHPOBAHHOE COICPIKAHHE 8
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHNE 4
IIpakTueckoe obyueHne 4
CamocrosTensHas pabora obydaromierocs (BCero) 0
B TOM YHCIJIE: 0
camMocTosiTeNIbHasg ~ paboTa HaA  UHAMBHAYAJbHBIM  IPOEKTOM  (eciH
MIPEAYCMOTPEHO)
Koncynperamuu 0

HUmoeosas ammecmayus 8 popme ouggepenyuposantnozo 3auema




2.2. TeMaTH4eCKUH IVIAH U cofep:RaHue qJucHumInabl «XUMMUA»

Haumenosanue Cooeporcanue yuedbnozo mamepuana (0CHOGHOe u RPOPeccUOHAIbHO-OPUEHMUPOBCAHHOE), Oovem Koowu
pazoenoe u mem Jlabopamopusie u npakmuueckue 3aHamus (RPUKAAOHOU MOOY/Ib NPU HATTUYUL) uacoe dopmupye
MbIX
KomnemeH
uuil
1 2 3 4
Pasznea 1. Teopernueckne 0OCHOBbI XMMHUM 17
Tema 1.1. OcHOBHOE coiepxaHue Y4eOHOIro MaTepuaa 3
OcHoBHBIE XUMHUYECKUHN dJIeMEHT. ATOM. Sapo atoma, M30TOIbI. DJIEKTPOHHAsE 000JI0YKa. DHEPreTUYECKre 2 OK 01
XMMUYECKHE TIOHATHUS U | ypOBHH, TOAYPOBHU. ATOMHBIE OpOHTamH, s-, P-, d- anmemenTsl. OCOOCHHOCTH pacrpeaeiIeHus
3aKOHBI, CTPOCHHE AJIEKTPOHOB IO OpOUTAISIM B aTOMax D3JEMEHTOB IMEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
aTOMOB XMMHMUYECKUX | KoH(purypanus atoMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
AJIEMEHTOB
B ToM 4ncJie NpaKTHYECKUX 3AHATHH
[Ipaktuueckass pabora Nel. «OcHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PacyeThl I10 1
YPaBHEHUSM XUMHUYECKUX PEaKIU».
OTtHocuTenbHBIE aTOMHAsg W MoJIEKyNsipHas macchl. MossipHas macca. KonmuecTBo BemiecTsa.
MaccoBast 10751 BemecTBa. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTEIbHAS NIOTHOCTh
razoB. Pacyersl Mo ypaBHEHHAM XUMHYECKHX PEaKUHUW C HCIOIb30BAHMEM MAacCOBOM J0JIH
BeIlleCTBa, 00beMa (HOpMaIbHBIEC YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA
Tema 1.2. OcHOBHOe co/lep:KaHue Y4eOHOTr0 MaTepuaJia 2
[Tepuonnueckuii 3aKoH OK 01
u [lepuoanueckas OK 02
CHUCTeMa XMMHYECKHUX MK
anemeHToB /[l. W.
MenneneeBa, UX CBS3b
C COBPEMEHHOMU
TEOpUEeN CTPOCHHUS
aTOMOB
B ToM 4HcJIe NTPAKTHYECKUX 3aHATHI 2

HpaKTI/I‘{eCKaH pa60Ta Ne2. «I/I3yquI/Ie NEpUOAUICCKUX SaKOHOMepHOCTeﬁ 1 UX B3aMMOCBA3U CO
CTPOCHHUEM aATOMOB).
HepI/IOI[I/ILIeCKaH CUCTEMA XUMHUYCCKHX 3JJICMCHTOB I[I/I MeHaeneena. CBs3b PO ANICCKOI0




3aKoHa U Ilepuonnueckoil CUCTEMBI XMMHUYECKUX IEMEHTOB C COBPEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHs CBOICTB XHMHMYECKHX OJJIEMEHTOB, OOpa3yeMbIX HMHU
IIPOCTBIX U CJIOKHBIX BELIECTB MO IpynnaM M nepuoaaMm Ilepuoauueckoil cuctemsl. 3HaueHUE
IIEPUOANYECKOrO0 3aKOHA M CUCTEMBl XMMHUYECKHMX 3iieMeHTOB /J[.M. MeHueneeBa B pa3sBUTHH
HAayKHU.

VYcTaHOBIIEHHE CBSA3M MEXKJYy CTPOCHHMEM ATOMOB XMMHUYECKHUX 3JIEMEHTOB M IEPUOJAMYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKHMX NIEMEHTOB M MX COCAVMHEHUN B COOTBETCTBUU C IOJIOKECHUEM
[Iepnoanueckoit cuctemsl. PemeHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3aluI0 XUMHUYECKHX JJIEeMEHTOB «Meraunueckue / HEMETaJUIMYeCKUe CBOMCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHM C MX JJIEKTPOHHBIM CTPOCHUEM H IIOJIOKEHHEM B
NIEPUOANYECKON CHCTEME XUMMUYECKUX di1eMeHToB /.M. MenneneeBa»

Tema 1.3. OcHoBHoOe coJep:kaHHe YUeOHOro MaTepuaJjia OK 01
Crpoenne  BemecTBa | CTpoeHHE BellecTBa. XUMUYECKas CBsA3b. BHIBI XUMUYECKOM CBS3H (KOBAJICHTHASI HETIOJISIpHAS U
" IIPUPOJIA | MOJIsIpHAs, HIOHHAs, MeTaJuInyecKkas). MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHON XUMUYECKON CBA3H
XUMUYECKON CBsA3M. | (0OMEHHBII U TOHOPHO-aKUENTOPHbIN). BoopoaHas cBs3b. BaneHTHOCTS.
MHuoroo0pasue DneKTpooTpULaTeNbHOCTh. CTeneHb OKUcaeHNs. IOHbI: KaTHOHBI U aHHOHBI
BEILIECTB
Tema 1.4 OcHoOBHOE cojiepkaHue Y4eOHOro MaTrepuaia
Knaccuduxanus, u Knaccudukanus Heopranndeckux BemecTB. HoMeHKIaTypa HEOpPraHMYECKHX BEIIEeCTB (OKCHIBI, OK 01
HOMEHKJIaTypa TUAPOKCHUIBI, KHCJIOTHI, COJH). BemiecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUSI. OK 02
HEOPraHMYECKUX ArperatHble cocTosiHUS BenlecTBa. Kpucrannuyeckue u aMmopgHbIe BelecTBa. 3aKOH MOCTOSHCTBA
BEILIECTB cocTaBa BellecTBA. THUINBl KPUCTANIMYECKUX PEIIETOK (aTOMHas, MOJIEKYNsSpHasi, HOHHad,
MeTajuindyeckasi). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMYECKON PEIIETKH
B TOM 4nciie npakTHYEeCKUX 3aAHATHI
[Tpaktnueckas padota Ned. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.
Pemenune npakTuyeckux 3aaHui MO KIAaCCH(PHUKAIMU, HOMEHKIAType U XUMHYECKUM (PopMyrnam
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KIaccOB (YrapHBIH Ia3, yIIIEKHCIbIM ra3, aMMUakK, raiieHas
W3BECTh, HETAllleHAs! U3BECTh, MMUTHEBAS COJA U JAPYrUX): HAa3BaHUS BEIIECTB MO MEXKIYHAPOIHOMN
(MIOIAK) unu TpuBHAJIBHON HOMEHKJIATYpe U COCTaBlIeHHE (HOPMYNbl XMUMUYECKUX BEIIECTB,
ompeeNieHue IPUHAIIICKHOCTH K Kiaccy. [Touck nHpopManuu no Ha3BaHUAM, UACHTU(PUKATOpaM,
CTPYKTYpHBIM (opMmynaM. AHaIW3 XUMHYECKOH HHPOpPMAIMK, TOIy4aeMOW U3 Ppa3HbIX
HCTOYHUKOB (CpesicTB MaccoBOM MH(popMalun, cetb VIHTepHET u apyrue)
Tema 1.5. Coaepikanue y4eOHOr0 MaTepuajia
Tunst XHUMHYECKUX | Xumudeckas peakius. Knaccudukanus XMuMUYECKUX peakiiuii B HEOPraHNUECKON U OpraHUuYeCcKOM OK 01
peakuuit XMMHMH. 3aKOHbl COXPAHEHHs MacChl BEIIECTBA, COXPAHEHHsS M IPEBPALICHHS] SHEPrUU IIPH




XUMHUYCCKHUX PCAKIUAX. OKMCIINTEIFHO-BOCCTAHOBUTEIILHBIE pCaKknuun (ypaBHeHI/ISI OKUCJICHUA-
BOCCTAaHOBJICHHUA, CTCIICHb OKHUCJICHHA, OKHCIHUTCIb H BOCCTAHOBHUTCIb, OKHCIUTCIBHO-
BOCCTAHOBHUTCJIbHBIC PCAKIMU B MPHUPOAC, NPOU3BOJACTBCHHBIX IMPOLECCCAX WU KUSHCACATCIBbHOCTU
OpraHu3MOB)

Tema 1.6. OcHOBHOE cojiepkaHue Y4eOHOro MaTepuaJja 2 OK 01
Cxopoctb xuMudeckux | CKOpOCTh peakiiu, e¢ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB: MPHPOIBI PEArUPYIOLIUX BEIIECTB, 1 OK 02
peakuuii. XMMHYECKOE | KOHIEHTPAIMK PEarupyrolinX BEIIeCTB, TEMIEpPaTyphl W IUIOMIAJH PEAKIMOHHOW MOBEPXHOCTH. [IK 2.3
paBHOBECHE TennoBsie dPPEKTHl XUMUYECKUX PEAKIUNA: IK30- M JHIOTEpMHUeckue peakuuu. OOpaTuMbie

peakuuu. XwuMuyeckoe paBHOBecue. DakTopbl, BIMSIOINIME HA COCTOSHUE XHMHUYECKOIO

paBHOBeCHS! (KOHLIEHTpAllMs pPEareHTOB WJIM MpPOAYKTOB pEaKIHH, IaBJIE€HHE, TEMIIeparypa).

[Tpunnun Jle larense

B ToM 4uc/ie npakTHYeCKUX 3aHSATHH

[IpakTiueckas padorta Ne5. «BnusiHue pa3nndabix (akKTOPOB Ha CKOPOCTh XUMUYECKOU PeaKIIUI». 1

Pemenune npakTuKo-OpUEHTHPOBAHHBIX 3a/laHUN Ha aHaNu3 (PAaKTOPOB, BIMUSIONIMX HA U3MEHEHHE

CKOPOCTH XMMMYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PeaKIMu OT MPUCYTCTBUS

KaTajan3aTopa Ha MpUMEpPEe Pas3iokKeHHs EPOKCHIa BOJIOPOAa ¢ TIOMOIIBIO TUOKCHAAa MapraHia u

Karaja3pl. PellleHue NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa TNpPUMEHEHHe mpuHIuna Jle-

[MaTenbe A1 HAXOXKACHUS HAIIPABJICHUS CMEIICHUS PaBHOBECHS] XMMHUYECKON peaklMH U aHallu3

(hakTOpPOB, BIMSIOMIMX HA CMEIIEHHE XUMUYECKOTO PABHOBECHS
Tema 1.7. OcHoOBHOE cojiepkaHue Y4eOHOro MaTrepuaia 4 OK 01
PactBopsl, Teopus PactBopbl. Buael pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS. 2 OK 02
ANEKTPOJIUTUYECKOU [lonarue o npucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 1o OK 04
JMCCOLIMAIMU U BemecTBa B pactBope. [lonstue o Bogopoanom mokaszarene (pH) pactBopa. DieKTpoIuTHYECKas OK 07
WOHHBII 00MeH muccoranus. CHIIbHBIC U CIa0bIe SJICKTPOJIMTHI, HEAJICKTPOIUTHI. Peakiinu noHHOTro oOMeHa IIK 2.3

B ToM 4mnciie 1a00paTOPHBIX 3aHATHI

Jlaboparopnas pabota Nel «IIpurotoBieHue pacTBOpoBy. 2
KonTpoabnasi padora
Ne 1 CrpoeHue BelecTBa U XMMHUYECKHE peakiuu (1o pasaeny 1) 1
Pa3jnen 2. Heopranuyeckasi Xumusi 10
Tema 2.1. OcHoBHOe cojiepxaHue Y4eOHOIro MaTepuasa 8
DU3NKO-XUMHUYECKUE Meramnbl.  Ilonoxenne wmetamwioB B Ilepuonmdeckodl cuctemMe XHMMHUYECKHX HJIEMEHTOB. OK 01
CBOMCTBA OCOoOGeHHOCTH CTPOEHUS PIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mue pu3ndeckue CBONCTBa 5 OK 02
HEOPraHUYECKUX MeTajuioB. CIIaBpl METAIOB. DJIEKTPOXUMUYECKUH Psijl HANpPsIKEHUH METaIoB. XHUMHUYECKHE OK 04
BEIIECTB CBOMCTBA BaXHEHIINX MeTa/IOB (HATpWM, Kalui, KaJlblUH, MarHWii, allfOMUHUN, [IUHK, XPOM, I[IK 2.3




’KeJe30, Meb) U UX coequHeHui. O0mue crnocoOsl MoydeHus MeTauioB. IIpumeHeHne MeTaioB
B OBITY M TEXHUKE

Hemeramnsl. Ilomoxenne HemeramwioB B Ilepuoaudeckont cucreMe xumMudeckux ieMmenros /.M.
MenneneeBa 1 0COOEHHOCTH CTpoeHUsi aToMOB. du3nyeckre CBONCTBAa HEMETAIIOB. AJIIIOTPOTIHS
HEMETaUIOB (Ha TpuMepe KHCIopoaa, cepbl, ¢ochopa u yriepona). XMMHYECKHE CBOWCTBA U
MpUMEHEHNE BKHEUIINX HEMETAJUIOB (TaJIOTEHOB, CEpHI, a30Ta, Gpocdopa, yriepoaa u KpeMHUs) U
UX COEOUHEHHM (OKCUAOB, KHCIOPOACOACPKALIUX KHUCIOT, BOJOPOJHBIX COEIAWHEHUN).
[IprumeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUI

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHJIOB,
KHCJIOT, CoJiel u p.). ['eHeTnueckas CBsi3b HEOPraHMYECKUX BEIIECTB, MPUHAISKAIINX K
pa3IUYHBIM KJaccaMm. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUIOB U THAPOKCHJIOB

B TOM 4nciie npakKTHYEeCKUX 3aAHATHI

[Ipaktrueckas padota Ne6. « DU3NKO-XUMUYECKHAE CBOMCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBiieHHE€ ypaBHEHHH XWMHUYECKHX PEAKIMHd ¢ y4yaCTHEM TIPOCTBIX H  CJIOXKHBIX
HEOPraHMYECKHUX BEIIECTB: METAIJIOB M HEMETa/NIOB; OKCHAOB METajuIOB, HEMETAUIOB H
aM(pOTEpHBIX JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U aM(OTEPHBIX T'HAPOKCHIOB;
HEOpPraHWYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA.

Pacuérbl Maccel BemiecTBa Wi 00bEMa ra3oB MO0 M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WIIU
00bEMY OJTHOTO W3 YYAaCTBYIOIIMX B PEAKIIMU BEIICCTB, pacdyéThl Macchl (00BEMa, KOJIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIUH, €CIM OJHO W3 BEIEeCTB MMEET MpUMecH. PerieHue mpakTUKoO-
OpUEHTUPOBAHHBIX 3a/JlaHUN Ha CBOMCTBAa, COCTaB, MOJydyeHHE U O€30MacHOE HCIOJIb30BaHHE
BKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPO(EeCCHOHATBLHOM NEesITEIbHOCTH YeI0BEKa

Tema 2.2.
Nnentuduxarnus
HEOPraHUYECKUX
BEIIECTB

Conep:xaHue y4eOHOro Mmarepuasa

JlabopaTopHble 3aHATHS

JlaboparopHas padota Ne2 «nenTudukanns HeOpraHMIeCKUX BEIIECTBY.

Pemenune skcrnepuMEHTANBHBIX 33[a4 10 XMMUYECKUM CBOMCTBAM METAJUIOB M HEMETAIJIOB, IO
pacrmo3HaBaHUIO W TMOJYYEHUIO COCOUHEHHH METalJIOB M HEMETaUIoB (B3aUMOJEHCTBUE
TUAPOKCUA aIOMUHHUS C PacTBOpaMH KHUCIOT M Ienoueil,). Mnentudukanus HeopraHMYeCKUX
BEIIECTB C HCIOJB30BaHUEM UX (PU3UKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAaYECTBEHHBIX
peaknuii. KadecTBeHHble peakuuu Ha cynbhar-, kapOoHAT- W XJIOPUA-aHUOHBI, Ha KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHUS

OK 01
OK 02
OK 04

KonTpoabnas pabora
Ne 2

CBoiicTBa HEOpPraHMUYECKUX BellecTB (10 pazjeny 2)

Pa3nea 3. Teoperuyeckne 0CHOBBI OPraHN4YeCKON XMMHHU




Tema 3.1.

OcHoBHoOe coJep:kaHue Y4eOHOI0 MaTepuaJa

Knaccudukarnus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHu4e€CKuXx BCUICCTB

[Ipenmer opraHndeckoil XuMuu: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYEHHE B IOJYYEHHM HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHUs opraHudeckux coeauHeHuid A.M. byrtieposa, eé
OCHOBHBIE TOJIOKEHUS. CTPYKTypHBIE (DOPMYITBI OPraHUYECKUX BEHIecTB. [ OMOIOTHS, H30MEPHSL.
XUMHYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBSA3U.

[IpencraBnenne o kmaccu(UKAUU OPraHMYECKUX BemecTB. HoMeHkaTypa opraHn4eckux
COeIMHEHUH (cucTeMaTHiecKas) M TPUBUAIbHbIE HA3BAaHUS BaXKHEHIINX MTPEICTaBUTENIEH KIIaCCOB
OpraHMYECKUX BEILECTB

HpaKTuquKue 3AHATUSA

[Ipaktuueckas padota Ne7. «HomeHKIaTypa OpraHn4ecKux BEIECTBY.

O3nakomiieHHe ¢ OOpasllaMd OpraHWYecKMX BEIIECTB W MaTephajaMd Ha HX OCHOBE,
MOJICITUPOBAHUE MOJICKYJT OPraHUYECKUX BEIIECTB, HAOIIOACHNE M OTIUCAHKE JIEMOHCTPAITMOHHBIX
OTIBITOB 10 TIPEBPAIICHUIO OPraHUICCKUX BEIISCTB MPU HArpeBaHUM (IIABJIICHUE, OOYTIIMBAHUE H
ropenue). CoCTaBJICHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX ()OPMYJ OPraHHYECKUX BEIICCTB
OTJICITBHBIX KJIACCOB, MCIIOJIB3Ys UX Ha3BAaHUS 110 CHCTEMATHYECKON U TPUBHAIBHOW HOMEHKIIATYpE
(aTHIIeH, aleTwiieH, TIUIepuH, (eHosn, GopManabIeTH, YKCyCHas KHCIIOTa, TJIMIWH). Pacders
npocteiniei GopMysbl OpraHuyecKOr MOJIEKYIIbl, HCXOAs U3 JIEMEHTHOro cocTana (B %)

OK 01

Pasznea 4. YrieBoaopon

bl

10

Tema 4.1.

OcHOBHOe co/lep:KaHue Y4eOHOr0 MaTepuaJia

YriaeBo1opoibl U UX
MIPUPOTHBIE UCTOYHUKH

[IpenenpHBIC YTIEBOIOPOIBI (aJTKAHBI): COCTAB M CTPOCHHE, TOMOJIOTUYECKUHN psifi. MeTaH U dTaH:
COCTaB, CTpOoeHHE, (PU3MYECKHE W XHUMHUYCCKHE CBOWCTBA (pEakluh 3aMElICHUS W TOPCHHS),
MOJTyYCHUE Y IPUMCHEHHE.

Henpenenbubie yriaeBoaopoasl (aaKeHb, alKaIUeHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUU pPsAA. DTHICH M TPONHIICH: COCTaB, CTPOCHHUE,
(M3UYecCKne U XMMHUYECKHE CBOMCTBA (pEaKIMU THIPUPOBAHMS, TaJOrCHUPOBAHMS, THIPATAIIHH,
OKHUCJICHUS U TIOJTUMEPU3ALINN) TIOTyYeHHE U IPUMEHEHHUE.

Ankaguensl: OyraameH-1,3 u MerunOyraguen-1,3, Xumudeckoe CTpOEHHE, CBOMCTBA (peakius
MOJMMEPU3AIMHN), TPUMEHEHHE (11 CHHTE3a IPUPOJTHOTO ¥ CHHTETUYECKOTO KaydyKa U PE3UHbI).
AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUsS, TOMOJIOTMYECKHH psii. AIICTHIICH: COCTaB,
XUMHUYECKOE CTpOeHHUE, (HU3MUYeCKHe M XUMHYECKHE CBOWMCTBA (peakuuM THIAPUPOBAHUS,
rajJoreHUpOBaHUs, THAPATallMd  TOPEHHWsA), MOJydYeHHe W  NpuMeHeHHe  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TUITAMEHH [Tl CBAPKH U PE3KH METAJLIOB)

OK 01
OK 02
OK 04
IIK 2.3

ApOMaTI/ILIeCKI/IC YrJIEBOAOPOAbI (apeHH). benzon n TOJIYOJI: COCTaB, CTPOCHHUC, (I)I/ISI/ILIGCKI/IG n

XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TaJIOTCHUPOBAHHUA U HI/ITpOBaHI/I}I), IMOJIYYCHUC U TIPUMCHCHHUC.




TokcuuHOCTh apeHOB (BiHsiHUE OEH30J1a HA OpPraHM3M 4YelloBeka). ['eHeTHyeckas CBsI3b MEKIY
YIII€BOOPOJAMHU, IPUHAMIEKAIIMMU K PA3JIMYHBIM KIIACCAM.

[IpupoHBIe HCTOYHHUKH YIIIeBOAOPOAOB. [IpupoHblii ra3 u nomytHbeie HeTsHBIE ra3el. Hed1h u
e¢ mnpomcxoxaenue. CrocoObl mepepabOTKM HEPTH: TNEeperoHkKa, KPEKHHT (TePMHUYECKH,
KaTaJIMTHIECKu ), mupoiu3. [IporykTer mepepaboTku He(hTH, UX MPUMEHEHHE B TPOMBIIIIICHHOCTH
u B ObiTy. KaMeHHBIH yroJib U MPOYKTHI €ro nepepaboTKu

Tema 4.2.
DOU3HKO-XUMHYECKIE
CBOMCTBA
YIJIEBOJOPOJIOB

Conepxxanue yueOHOro MarepuaJja

JlabopaTopHble 3aHATHA

JlabopaTtopnast pabota Ne3 «CBo#CTBa YIIE€BOJOPOIOBY.

TpuBuanpHass U MEXIyHApOJHAs HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJTyYEHUS
yrieBoopoioB. llonydeHue sTuineHa M HM3ydeHUE €ro CBOMCTB. MOJAEIUpPOBAHUE MOJIEKYT H
XUMUYECKUX TPEBpalIeHU YIieBOI0pOI0B (Ha NMpUMEpe dTaHa, THJCHA, alleTHICHA W Jp.) U
TaJIOT€HOTIPOU3BOTHBIX

OK 02
OK 04

Paznea S. Kucioponoco

ACPKAIUE OPraHUICCKUEC COCAUMHCHU S

14

Tema 5.1.
Cruptel. ®enon

Copep:xaHnue y4e0OHOro MmaTepuaja

[IpenensHbIe OJHOATOMHBIC CITUPTHI (METAHOJ M 3TAHOJ). CTPOCHHE, (GU3UUECKUE U XUMHUUECKUE
CBOMCTBa (peakluu C aKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE), NMPUMEHEHHE.
Bonoponnbie cBS3M MeXAy MOJeKyaamMu crnupToB. PU3HOIOrHMUecKoe IEeHCTBHE METaHOJIa U
JTaHOJIa Ha OPTraHU3M YeJIOBeKa.

MHoOroaToOMHBIE CIUPTHI (ITUICHTJIUKOIb U TIIHIEPUH). CTPOCHHE, (PU3MYECKHE M XUMHUYCCKUE
CBOMCTBa (B3aMMOJICHCTBME €O IIEJOYHBIMU METAlJIaMH, KaueCTBEHHAsh peakius Ha
MHOTOATOMHBIE CIUPTHI). DPUZNOIOTHYECKOE [EHCTBUE Ha OpraHu3M denoBeka. [IpumeHeHue
[JIMLEPUHA U STHIICHTJIUKOJISL.

@®enon. CrtpoeHue MoJIEKYNbl, (U3MUECKHE M XHUMHUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH
(enouia, ero GU3NOJOTNYECKOE NEHCTBUE HAa OpraHu3M uesoBeka. [Ipumenenue genona

OK 01
OK 07

Tema 5.2.

AJbIeruapl.
Kap6oHOBBIE KHCTOTHI.
CrnosxxHbIe 3(UpPBI

Conepxanue yueOHOro Marepuasa

Anpaerunbel U KeToHbl ((popManbierui, aneTalbACTH]l, aleTOH): CTPOCHHE, (U3MYECKHE |
XUMHUYECKHE CBOWCTBA (PEAaKIMW OKHUCJICHUS M BOCCTAHOBJICHHS, KAadeCTBCHHBIC PEaKIIUH),
MOJIy4eHHUe U PUMEHEHHE.

OAHOOCHOBHBIE TMpe/ebHbIe KapOOHOBBIE KHCIOTHI (MypaBbHHAass W YKCYCHas KHUCJIOTHI):
cTpoeHue, ¢u3MYeckue U XUMHYECKHE CBOMCTBa (0OIIMe CBOWCTBAa KHCIOT, peakKius
sTepuduKalum), TMONydeHHe u npuMeHeHue. (CrTeapuHOBas M OJEUHOBAas KHUCIOTHI Kak
MIPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIOT. MbIjia KaK COJU BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JSHCTBHE.

CrnosxHble 3GUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ Maposn3 clIoxkHBIX 3GupoB. JKupsbl.

OK 01
OK 02
OK 04




I'maponus xupos. [Ipumenenue xupos. buosiornueckas poss ;KUpOB

Tema 5.3.

Conepxanue yueOHOro Marepuasa

Yrinesoanl

VYraeBonpl: cocTaB, KIACCH(HKALMs YIJIEBOJOB (MOHO-, IHM- W ToJMcaxapuisl). [nmokoza —
MPOCTEHIINI MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYJBI, (PU3MUYECKHME M XHUMHYECKHE
CBOMCTBa IUIIOKO3bl (B3aumojeiictBue c¢ rugpokcugoM wmenu (II), oxucieHne ammuauHbIM
pactBopoM okcuna cepedpa (I), BoccTaHoBIeHHE, OpPOXKEHHE TITFOKO3bI), HAX0XKICHHUE B TIPUPO/IEL,
MIPUMEHEHHE TJIIOKO3bl, OHOJIOTHYECKas POJb B JKU3HEAEATEIbHOCTM OpraHu3Ma uesoBeKa.
®ortocunTe3. PpyKkTO3a KaK U30MEp TITIOKO3HI.

Caxapo3za — mpeAcTaBUTENb JUcCaxapuJioB, TUAPOJIM3 caxapo3bl, HAaXOXJACHHWE B MPHUPOJAE H
MpUMEHEHHE.

[Tonucaxapuapl: Kpaxman W LEJJI0N03a Kak MpUpOJHble mojumepbl. CTpoeHHe Kpaxmaia U
LEJUTI0NI03bl, PU3NYECKHE U XUMUYECKUE CBOMCTBA KpaxMmaina (TUIposin3, KaYeCTBEHHAs peaklus C
HOJIOM).

Tema 5.4.

Copep:xaHue y4eOHOro marepuasa

DU3HKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPOI0COACPIKAIIN
X OPraHNYEeCKHUX
COEUHEHUN

B TOM 4mciie NpaKTHYECKUX 3aAHATHI

[IpakTnueckas «Homenknarypa
COECIUHEHUIY.

TpuBunanpHas U MEXIyHapoaHAs HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIOCOOBI IMOJyYEHUs
CHUPTOB U (EHOJIOB, KApOOHOBBIX KUCIOT U 3(PUPOB, albAeruoB U KeTOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4HCIE MO NPEIOKEHHBIM [EMOYKaM IMPEBpallleHUil), XapaKTepU3yIOUIuX

XHUMHUYECKHE CBOMCTBA KHCJIOPOJOCOACPKAINNUX OPraHUuYCCKHUX COGI[I/IHGHI/II‘/'I

pabota  Ne8. KUCJIOPOJOCOACPKAIMX  OPraHUYECKUX

[Ipaktuyeckas paborta Ne9. «Xumuyeckue M (uzHyeckre CBONCTBA KHUCIOPOJOCOAEPKAIUX
OpPraHMYECKUX COCAUHECHHUSD).

[lpoBenenue, HaOMIOAEHHWE ¥ OMUCAHUE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE CIUPTOB,
KAueCTBCHHBIC PEAKIMU OJHOATOMHBIX CHHPTOB (OKHciIeHHe dTaHona okcuaoMm wmeau (l1)),
MHOTOATOMHBIX CHHPTOB (B3amMmojeiicTBue rimuepuHa ¢ ruapokcuaom meau (l1)), ampaerumos
(oxucieHre amMMuauHbIM ~pacTtBopoM okcuaa cepebpa(l) u  ruapokcuaom wmemm  (I1),
B3aMMO/IEHCTBHE Kpaxmalia C H0JI0M), U3ydeHHE CBOMCTB PacTBOPa YKCYCHOM KHUCIOTHI

OK 01
OK 02
OK 04

Pasnen 6. Azorcoaepska

HIUEe¢ OPraHn4eCKue COCAMHCHUS

o

Tema 6.1.
AMUHEBL

Conepxanue yueOHOro Marepuaja

AMUHBI: METWIIAMUH — HpOCTeﬁLHI/Iﬁ NpeACTaBUTCIIb AMHWHOB: COCTaB, XHUMHWYCCKOC CTPOCHUC,

N




AMUHOKHUCIIOTEL.
benku

¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, HAXOXKACHUE B TIPHPOJIE.

AMHHOKHCIOTHl Kak aMQpOTEepHbIE OpraHMYecKue coeAuHeHUs. DUINUECKUe M XUMHUYECKHE
CBOMCTBAa AaMMHOKHUCJIOT (Ha mpumepe IinMnuHa). buonormueckoe 3HAYEHHE aMUHOKHUCIIOT.
[lentuapl. benku kax npupoaHble nojaumepsl. llepBuuHasi, BTOpUYHAas U TpeTHUYHAas CTPYKTypa
0enkoB. XHMMHUYECKUE CBOICTBa OEIKOB: TMAPOJU3, JI€HATypalus, KaueCTBEHHBbIE pEaklUUU Ha
OenKu

B Tom uncie MPAKTHICCKHUX 3aHATHI

[IpakTnueckas padora Nel(. «CBoiicTBa a30TOCOIEPKALTUX OPraHUUYECKUX COECTMHEHUI.
dusnyeckre ¥ XUMUIECKUE CBONCTBA aMHHOB (PEaKIMK ¢ KHCIOTAMHU M TOPSHUS) H aMUHOKHCIIOT
(ma mpumepe rimiHA). HabmrogeHue W omucaHue AEMOHCTPAIMOHHBIX ONBITOB: JCHATYPAIUs
OEJIKOB IPY HArPEBAHUH, IIBETHBIEC PEAKIIMH OEJIKOB

Pasjnen 7. BoicokoMoJieKy IsipHbIe COeIMHEHUS OK 01
Tema 7.1. Copepxanue yueOHOro Marepuasa OK 02
[Tmactmaccel. Kayuyku. . OK 04
BoloKHa B ToM yunciie npakTHYeCKHUX 3aHATHI K 2.3

[Ipaktnueckas pabGota Nell. «CunHTe3, aHamM3 u KilaccU(UKAMs BBICOKOMOJIEKYISIPHBIX

COECIUHEHUI»

OcHOBHBIE TIOHATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUI: MOHOMEp, MOJHMED,

CTPYKTYpPHOE 3BEHO, CTEIEeHb MOJIMMEPU3ALIUY, CPEIHSS MOJIeKysipHas Macca. OCHOBHbIE METOIbI

CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — TOJIMMEpU3altsl ¥ OJUKOHACHC AL

O3zHakomiieHHe c¢ oOpas3lamMu HPHUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, Kay4dyKOB:

IIacTMacchl (TMOMMATUIICH, TMOJUIIPONUIICH, MOTUBUHWIXIOPU, MOJIUCTUPOI); HATypalbHBIM U

CUHTETHYECKUE Kaydyku (OyTaaueHOBBINH, XJIIOPONPEHOBBI U  HW3OMPEHOBBIN); BOJOKHA

(HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIEIK), HCKYCCTBEHHBbIC (alleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHE (KAIPOH M JIABCaH)
Kontpoabnas pabGora N
e 3 CTpykTypa U CBOMCTBA OpraHU4eCKUX BemiecTB (1Mo pasaenam 3-7)
ITpodeccnoHaIbLHO OPHEHTHPOBAHHOE cojiepKaHue (ColepKaHNe MPUKJIATHOI0 MOTYJIs1)
Pa3nes 8. Xumus B ObITY M IPOU3BOJACTBEHHOI eTEJIbHOCTH YeJI0BeKa
Tema 8.1. Conepxanue yueOHOro Marepuasa
XUMUYECKUE . OK 01
TeXHOTOIHH s IIpaBuia 5KOJIOTHYECKU 11ETIECO00Pa3HOTO NOBE/CHUS B 6L13“y U TPYNOBOH JIEATENLHOCTH B LIEIAX OK 02
[TOBCETHEBHOM 4 | COXPAHEHHS CBOCTO 370POBBA M OKPYKatOWEH MPUPOJHON CPEIbl, ONACHOCTL BO3NCHCTBUA HA OK 04
1podecCHORATBHOM KUBBIE OPraHM3Mbl OPraHMYECKUX BELIECTB OTMAENbHBIX KIAccoB (YIJIEBOJAOPOJbI, CIUPTHI, OK 07

ACATCIBHOCTH

(I)eHOJ'ILI, XJIOPOPraHNYCCKUEC TMPOU3BOAHBIC, aAJIBACTUABI U ,Z[p.), MOKa3arcjib MPEACIbHO




YCJI0BCKa

JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 HCIOJIb30BaHHUE.

Ponp xumum B oOecCnedYeHHH SKOJIOTHYECKOW, JHEPreTUYECKOW M MHIIEBOW O€30MacHOCTH,
Pa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHAIIOB (B 3aBUCHMOCTH OT BHJIa MPOECCHOHATBHON
NESITETbHOCTH ), HOBBIX MCTOYHUKOB SHEPIruM (aJbTepPHATHUBHBIE UCTOUYHUKH 3HEpruu). [lonstue o
HAayYHBIX METOJIaX IIO3HAHWS BEHISCTB M XUMHUYECKUX peaknuid. IlpencraBienus 00 o0mux
Hay4HbIX MPUHIMIAX [POMBIIIJICHHOTO TIOJYYeHHs] Ba)XHEWIIMX BEIIECTB (HA TpUMepax
MPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI, METAHOJIA).

XuMHus ¥ 3I0POBbE YeJIOBEKA: MpaBuia 0€30MacHOr0 UCOJIb30BaHUS JIEKAPCTBEHHBIX MPEapaToB,
OBITOBOM XMMMH B MIOBCEIHEBHON KU3HU

B Tom uncie NMPAKTHICCKUX 3AHATUSA

[Ipaktnueckas pabora Nel2. «lIpuMeHeHHE XMMHMUYECKHX BEIECTB U TEXHOJIOTMHA C Y4EeTOM
Oynyiei mpodeccuoHaIbHOU eATeTEHOCTHY.

Pemenune keiic-3amad 1Mo TeMaM: NMILEBbIE MPOIYKTbl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
BAOKHEHIIME  CTPOUTENIbHbIE W  KOHCTPYKIIMOHHBIE  MaTepuajbl, CEJIbCKOXO3SICTBEHHOE
MIPOU3BOJICTBO, KpPAacKH, CTEKJIO, KepaMHuKa, MaTrephayibl sl SJIEKTPOHUKH, HaHOMAaTepualbl,
TEeKCTUJIbHBIE BOJIOKHA, HCTOYHHMKH JHEPrHH, OpPraHWYeCKWe W MHHEpalibHble YHoOpeHwus,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpernapaThl, ObITOBAasE XMMUS, MaTepHalbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3amura: IlpencraBienne pe3yabTaTOB peIIeHUS Keiic-3amad B GopMe MHHH-IO0KIaIa
(mormyckaercs UCIOJb30BaHue rpadUIECKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

IIK 2.3

IIpomexxyTouHasi aTTecTanus no gucuumianne (muddepeHnpoBaHHBIN 3a4eT)

Bcero:

72




3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3BOBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. OcHamenne yueOHOro KabuHeTa:

JUis peanuzanuy MporpamMMmbl y4eOHOM AUCHUIUIMHBI B HAJIWYUM HMEETCS
yueOHbI KaOuHeT XxumuHM. B cocTaB kaOuWHeTa XWMHU BXOJUT Ja0OpaTOpus C
nabopanTckoii komHatod. [lomemienue kaOuHeTa YIOBIETBOPSET TpeOOBAaHUSAM
CaHuTapHO-3MUAEeMHUOIOrHYeckuX mpaBui 1 HopmatuBoB (CaunlluH 2.4.2 Ne 178-02)
Y OCHAILIEHO TUIOBBIM 000PYI0BAHUEM.

Ob6opynoBanue yueOHOro kabnHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYaIONINXCs;

- pabouee MECTO MPEeno/1aBaTens;

- KOMIUIEKT Yy4eOHO-HArJSIHBIX MOcOoOUi «XHUMHUS»;, TOPTPETHl BBIIAIOIIUXCS
YYEHBIX B OOJIACTHM XUMHH, IUJIAKaThl MO TeMaM JUCIUIUIMHBI, MYJIbTUMEAUIHBIC
IPE3CHTALMH TI0 TEMaM JUCLUILINHBI

- TCXHUYCCKHEC CPCACTBA O6V‘I€HI/ISI: IIK IMpernoaaBaTeid, 9KpaH

- obopynoBaHHe Ja0OpPaTOPUU U PabOYMX MeCT Jiabopatopuu (0O0OpyJaoBaHUE IS

(bpOHTAIBHBIX 1a00PATOPHBIX PAOOT).

- KOMIUICKT y4eOHO-METOAMYECKONW TOKyMEHTaluu: pabodas mporpamMma y4eOHOMU
JTUCIHMILTNHBI, KaJICHIapHO-TEMATHYECKOe IUIaHUPOBAHUE, KOHTPOJIBHO-OIEHOUHBIC
CpeICTBa.

3.2. UudopmanmonHoe odecneyeHus peajn3aluu NPorpaMmbl

3.2.1 OcHOBHEBIE NIEUYATHBIE U3JaHUS
1. Xomuenko WM.I'. O0mas xumusi. YaeOHHK - 2-¢ U3[1., ucIp. u gom. - M.: PUA

«HoBas Bomnay, 2021. - 463 c.: mi., — ISBN 978-5-7864-0348-1.
2. la6pumensa O.C. Xumus: y4eOHUK IS CTYI. YUPSKISHUU cpel. mpod.
obopazoBanusa / O. C. I'abpuensa, U. I'. OctpoymoB. - 6-¢ m3m., crep. - M.:
Axanemus, 2022. - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7.

3.2.2 OCHOBHBIC PJICKTPOHHBIC U3TaHUS
1. VueOublii onnaiin kypc. Xumus s nOpodeccuid U crenuasIbHOCTEN

TEXHUYECKOTro mpoduias: ydeOHUK I8 CTyd. YUpeKIeHud cped. mnpod.



obpazoBanuss / O.C. TI'abpuensn, WN.I'. Octpoymon. 2021. Pexum noctyma:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
2. YueOHbli omyaiiH kypc. Xumuss 11 kmacc // MoOuiabHOE 3JIEKTPOHHOE

oOpasoBaHue: [caifT]. — 2022. - URL.:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
(mara oOpamenusa: 21.03.2023). - Pexum pocTtyna: s 3aperucTpup.
MOJIb30BATEIICH.

3.2.3 JlonoaHUTENbHBIC HCTOYHHUKH
1. VueOubiii onnaitn kypc. Tpenaxep «O6maxo 3Hanuil. komay». 10 kmacc //

MobOunsHOE  ANEKTpOHHOE  oOpa3oBanme:  [caut]. — 2022. - URL:
https://educont.ru/courses/list/course/f743d06d-f739-4d28-929c-4af587240d0b

(mara obparmenus: 21.03.2023). - Pexum goctyna: aJist 3aperucTpup. Moab30BaTeNICH.
2.MeToauueckre peKOMEH IAIMK 10 BBITIOJTHEHUIO JIAOOPATOPHBIX PadbOT Mo yueOHOU
aucuuiimae «Xumusi»y s cnendanbHoctd  08.02.01  CtpouTenbCTBO U

AKCILTyaTalus 3AaHUI U COOPYKEHUH.


https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
https://educont.ru/courses/list/course/f743d06d-f739-4d28-929c-4af587240d0b

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

Oob6masi/npodeccuonanbHast

Tun ouneHOYHBIX

Paznen/Tema .
KOMMETEeHIHA MeponpusTHI
OK 01. Beibupatb criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoPeCCHOHATBHOM IEATEITFHOCTH Tema 2.1, 2.2
MIPUMEHUTENBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VeIl onpoc
Tema 6.1 Pemenue pacu€THbIxX 3a1a4
Tema 7.1 HaOmronenue 3a xoaoM
Tewma 8.1 BBITIOJIHEHUS IPAKTUKO-
OK 02. Mcnonp30BaTh COBpEMEHHbIE Tema 1.2, 1.4, OpPUEHTUPOBAHHBIX 3aJaHUN
CpeACTBA MOUCKA, aHAIIN3Aa U 1.6,1.7 [IpencraBnenue
WHTEpIpeTauu HHHOpMAaIH, 1 Tema 2.1, 2.2 pEe3yIabTATOB
nH(OPMaLMOHHBIE TEXHOJIOTUN JJIs Tema 4.1, 4.2 MIPaKTUYECKUX U
BBITIOJTHEHHS 33]1a4 PO (decCuoHaIbHOM Tema 5.2-5.4 1a00paTOPHBIX paboT
NEATENLHOCTH Tema 6.1 [IpoBeaeHNE XMMHUUYECKOTO
Tema 7.1 JKCIIEpUMEHTA
Tema 8.1 Beinosnenue
OK 04. Tema 1.7 KOHTPOJIBHBIX
D eKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 pabot 1o
paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 4.1, 4.2 paszenaM AUCHUIIMHEL
Tema 5.2-5.4 O1eHKa CaMOCTOATEIBHO
Tema 6.1 BBIIIOJIHEHHBIX 3aJaHU
Tema 7.1 3anuTa peneHus Kenc-
Tema 8.1 3an1ay (c yuyeTom Oymymiei
OK 07. CoaeiicTBOBaTh COXpaHEHUIO Tema 1.7 npoheCCUOHATBHOU
OKpYKalolle cpebl, Tema 5.1 JEeSITEIbHOCTH )
pecypcocOepexeHuto, npuMeHsaTh 3Hanua | Tema 8.1 Brimosinenue 3aganuii
00 M3MEHEHUU KIMMaTa, MPUHLIUIIBI IPOMEKYTOUHOM
OepeKIIMBOr0 MPOU3BOJCTBA, 3((HEKTUBHO aTTecTaluu
JIMCTBOBATh B UPE3BBIYANHBIX CUTYAIIUSIX
[1K 2.3 Opranu3oBbIBaTh CTPOUTEIBHBIC Tema 8.1

paboThI




S.MEPOINIPUATHUA, 3AIINIAHUPOBAHHBIE HA TEPUO/J PEAJIM3ALIUN

OB]]_[EOBPA3OBATEJII)HOI71 JUCIHUITJINHbI COI'JIACHO
KAJIEHAAPHOMY ILVIAHY BOCIIUTATEJBbHOM PABOTHI
Hara Conep:xanue u popmbl Yuacr- Mecto OTBeTcTBEH- Koan1
AeATeJIbHOCTH HUKHM | TIPOBeJeHMs Hble OK
JlexaOpb, [loaroroBka y4acTHUKOB U 1 xypc I'BIIOY 3am. qupekropa | OK 01
beBpanb IIPOBEICHUE €KETOTHOU «TTT» no TO, OK 02
(exxeroHo) BHYTPUTEXHUKYMOBCKOM pykoBoautens | OK 04
OJIUMIIAA/IBI 110 IMK,
o0u1eo0pa3oBaTeIbHBIM IpernojaBaTellb
y4eOHBIM TUCIUIUIMHAM B 2 yueOHOM
Typa: 1 Typ — 0oTOOpOUHBIH, 2 JUCLUTIIINHBI
TYp — pUHaTBHBIN
deBpaib [Toaroroska n 1 xypc I'BIIOY PyxoBoaurens | OK 01
COIIPOBOXKJEHUE YYAaCTHUKOB «TTT» MK, OK 02
00JaCTHOM CTy/EHYECKOI IIPENO/1aBaTeIb
HayYHO-TEXHUYECKON yueOHOM
KoH(pepeHIH «MoTa01EXKD. JTUCIUTUIAHBI
Hayka. Texnonorun
MIPOU3BOJICTBAY
®deBpalib IloaroToBka cTaTteu g 1 xypc I'BIIOY [IpenomaBatens | OK 01
nyonukanuu B COOpHUKax «TTT» yaeOHOH OK 02
MaTepHasIoB M0 UTOram JUCITUTUIAHBI
CTYIEHYECKUX KOH(pEpeHIINH
Exxeroano VYyacTtue B mOArOTOBKE U 1 xypc I'BIIOY 3aB. oraenenus, | OK 01
MPOBEICHUE HEJETN «TTT» PYKOBOJIMTENb OK 02
CIEIMAIBHOCTEN OTIACIICHUSA LMK, OK 04
npernoaBaTelb
yaeOHOMH
JCIUTUIAHBI




IIpuioxenue
TeMbl 10KJI210B

1.buoTexHonorus U reHHas uHxeHepus — Texnosioruu XXI Beka.

2.HaHoTexHONOTHsI KaKk MPHUOPUTETHOE HANpaBlICHUE pPa3BUTHSI HAyKH U
npousBozacTsa B Poccuiickon denepanuu.

3.CoBpeMeHHbIE METO/Ibl 00€33apakBaHUs BOABI.

4. Annotponus METaIOB.

5. XKwuznb u nesarensuocth . . Menaeneena.

6. «Ilepuoanueckomy 3aKoHy Oynyliee He TPO3UT Pa3pyLICHUEM. ...

7. Cunte3 114-ro snemenTta — TpuyM¢ pocCUMCKUX PU3UKOB-SIIEPUIUKOB.

8. M3oTombl Bogopoa.

9. Mcnionp30BaHMe paiMOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETSX.

10. PeHTreHOBCKOE M3ITYUCHHE U €T0 UCTIOIh30BaHUE B TEXHUKE U MEIHIIUHE.

11. PacTtBopsI Bokpyr Hac. Tursl pacTBOpOB.

12. Bona kak peareHT u cpejaa Juisi XMMUYECKOro Mpoliecca.

13. XKwuznb u gesrenpbHocTh C. AppeHuyca.

14. Bkiajg OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU BJICKTPOIUTUYECKOUN
JUCCOIIMAIINH.

15. Ycrpanenue )XeCTKOCTH BOJIbI Ha MPOMBIIIIEHHBIX MTPEANPUATHSIX.

16. CepHas KuCIIOTa — «XJI€0 XUMUUYECKON MTPOMBITIUIEHHOCTH Y.

17. Vicnonp30BaHne MUHEPATBHBIX KUCIOT HA MPEANPHUATHAX PA3TUYHOTO TPOduUIIs.
18. Okcuapl U COTU KaK CTPOUTEIIBHBIC MaTEpPHAIIBI.

19. UcTtopus rurca.

20. [ToBapeHHast COJIb KaK XUMHYECKOE ChIPhE.

21. MHoronukuii kKapOOHAT KaJbIHs: B IPUPOJIE, B IPOMBIIICHHOCTH, B OBITY.

22. Peakuiuu ropeHUs Ha MMPOU3BOJICTBE U B OBITY.

23. BupTyainbHO€ MOJEIMPOBAHNE XUMUYECKUX TIPOIIECCOB.

24. DNEeKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

25. DIEKTPOIN3 PacIuIaBOB JIEKTPOJIUTOB.

26. [IpakTrueckoe MpUMEHEHHE SJIEKTposin3a: padhUHUPOBAHUE, TATHBAHOIIACTHKA,
rajJbBaHOCTETHUS

Tembl pedepaToB
1. IInazma — yeTBEpTOE COCTOSIHME BEUIECTBA.
2. AMopdHBIC BelecTBa B MPUPOJIC, TEXHUKE, OBITY.
3. OxpaHa OKpYKaroIIeH cpeibl OT XUMHUUECKOTO 3arps3HEHUSI.
4. Konn4ecTBEHHbIE XapaKTEPUCTUKU 3arpsSI3HEHUS OKPY>KAIOIIEH Cpe/ibl.



5. Ilpumenenue TBepI0ro U razoodpaszHoro okcuaa yriaepoaa (IV).

6. 3amuTa 030HOBOr'O 3KpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

7. TI'pybomgucnepcHble CHUCTEMBI, HX KilacCU(DUKAUs U MCIOJb30BaHUE B
npodeCCUOHANILHON JIEATEIIbHOCTH.

8. KocmeTnueckue remnu.

9. [IpumeHeHne CyCTIeH3Ul U AMYJIbCUN B CTPOUTEIHCTBE.

10. MuHepasbl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

1. Kuzub u gearensHocts C. AppeHuyca.

2. Bkian OTEYeCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH DJIEKTPOITUTHUYECKOU
JUCCOIIMAIINH.

3. YcTpaHeHue )KeCTKOCTH BOJIbI Ha MMPOMBIIICHHBIX TTPEATPUATHUSX.

. CepHast KuC0Ta — «XJIeO XUMHUYECKOU MPOMBIIIIIEHHOCTH.

. Ucnionp3oBaHue MUHEPAIBHBIX KUCJIOT HA MPEINPUATHIX PA3JIMUHOTO MPODUIIS.

. OKCHJIBI ¥ COJIU KaK CTPOUTENIHHBIC MAaTEPHAITBI.

. Ucropus rurca.

00 3 o 01 &~

. [loBapeHHas CoJib Kak XMMHUYECKOE ChIPhHE.

9. MHoronukuit kKapOOHAT KaJIbLIMsS: B IPUPOJIE, B TPOMBIIIIEHHOCTH, B OBITY.

10. Peakuiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

11. BupTtyajibHOE MOJIETIUPOBAHUE XUMUYECKHX MPOIIECCOB.

12. DnekTponu3 pacTBOPOB AICKTPOJIHUTOB.

13. DaekTponu3 paciiaBoB JIEKTPOIUTOB.

14. TlpakTuyeckoe MpUMEHEHUE SIEKTPoNin3a: padUHUPOBAHUE, TATbBAHOIIACTHKA,
raJIbBaHOCTETUSl.
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