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PaGouas mporpamma yuebnou aucuurmuinasl OO/[.04 Xumus pazpaboTaHa Ha OCHOBE
TpeOoBanuii denepanbHOro rocy1apcTBEHHOTO 00Pa30BaATENLHOIO CTaHIAPTa CPETHETO
o01ero 00pa3oBaHusi, yTBEPKACHHOTO MPUKa3oM MuHuUCTEpCcTBa 00pa30BaHus U HaAYKH
P® Ne413 ot 17.05.2012 r., npeabsBAIEMBIX K CTPYKTYPE, COAEPKAHUIO U PE3YJbTaTaM
ocBoenus yueOnoi aucrurmuinasl OO/.04 Xumus, B COOTBETCTBUU ¢ PekoMeHnanusmMu
[0 OpraHu3allK TOJYYeHUs CPEeIHEro OO0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOrpaMM CpelHero mnpodeccHoHaNIbHOrO 00pa3oBaHusi Ha Oase
OCHOBHOTO  oOmiero oOpa3oBaHus, C y4yeToM TpeOoBaHUN  (eaepaTbHBIX
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M TOJy4aeMOW MNPOPECCUu WU
CIIEUAIBHOCTH CPeTHEr0 Mpo(ecCHoHaIbHOTO 00pa30BaHuUs.

Opranuzanus paspadoryuk — [lerpozaBoackuit pumman [MI'YTIC
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001e00pa3oBaTe1bHOM
aucuumnabl OO0 1.04 Xumust

1.1. MecTro IMCUMIUIMHBI B CTPYKType OCHOBHOH mNpodecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOIrPAMMBI
O6meobpazoBatenbHas nucuuiuinHa OOJ[.04 Xumus sBisieTcss 00s3aTebHOM

4acTblo 00111€00pa30BaTEIBLHOTO KA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuanbHoctu 13.02.07 DnekTpocHab)xeHUE.

1.2. llenu u miaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIUIINHBI

1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue mporpaMmbl  00IIE0Opa30BATEIbHON  JUCHMIUIMHBL  «XHUMUS

HAIPaBJICHO Ha JOCTI)KEHUE CIEIYIONTUX HeJIei:

— (dopMUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK BOXKHEHUIIIEH COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIHOUEBBIC
NOHATHUSA, GyHIaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUH, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHUE u MMOHUMAaHHUE CYIIHOCTH JOCTYTTHBIX 00001TIeHN 1
MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHME C HUCTOPUEH UX pPa3BUTUA U
CTaHOBJICHUS,

— (¢dopMUpOBaHHE M PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB M XMUMHUYECKUX PEAKINHA, HEOOXOAMMBIX ISl MPUOOPETCHHUS YMEHUM
OPUEHTHUPOBATLCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
MIPUPO/IE, B MPAKTUYECKON U TTOBCEJHEBHOM KU3HH;

— Ppa3BUTHE YMEHHH W CIOCOOOB JCATEIBLHOCTH, CBS3aHHBIX C HAOIIOJICHHEM H
OOBSICHEHHEM  XHUMHYECKOrO0  JKCIEPUMEHTa,  COOJIOJCHHUEM  TIPaBHUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

3amavyu QAUCHMIIMHBI:

1) chopmupoBaTh TIOHHMMaHWE 3aKOHOMEPHOCTEH WPOTCKAHUS XHUMHUYCCKUX
IIPOLIECCOB M SIBJICHUM B OKPY’KAIOIIEH CPEE, a TAKXKE UX CBA3b C LEIOCTHOU
HAay4YHOU KapTUHON MHUpa U JPYTUMHU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMCHHUS COCTABJIATH (OPMYJIBI HEOPTaHWYECKUX W OPTaHWUYECKUX
BEILIECTB, YPAaBHEHUS XHUMHYECKUX pEaKIuh, OOBICHATbD HMX CMBICI,
UHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBath HaBbIKU MPOBEJCHUS IPOCTEUIINX XUMUYECKUX
AKCHEPUMEHTAIBHBIX HCCIEIOBAHUN C COOJIOJICHHEM MpaBWil 0OE€30MaCHOIO
oOpallleHHsI ¢ BEUIECTBAMH U JIaOOPaTOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh yYMCHHUS HAXOIWTh, aHAIM3HPOBATHL M HCIIOJIB30BaTh WH(MOPMAIHIO
XUMHUYECKOT0 XapakTepa W3 pa3IMYHbIX HHPOPMAIMOHHBIX HCTOYHHUKOB,
BKJIIOYAsl yUEOHYIO JIMTEPATYPY, HAyUHbIE MMyOJIUKALIUU U HHTEPHET-PECYPCHI;



5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH IMOCIICICTBUS CBOCH JEATEIBHOCTH U
XUMUYECKUX TMPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIECCOB,
YUYUTHIBAsA BO3MOXKHBIE IKOJIOTUYECKNE U COLIMATIbHBIE BO3ACUCTBUSA,

6) chopMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTHOIKCHHUH XMMHUYCCKOW HAayKd U
TEXHOJIOTUH JIJIi Ppa3BUTUSI COIMAIBHONW M TPOU3BBOICTBEHHON cdep c
yMEHUEM MPUBOJAUTH IPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX chepax >KU3HHU.

1.2.2. Ilnanupyembie pe3yJabTaTbl OCBOCHHS 001Ie00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHHe NUCLUMIUIMHA UMeeT npu GopmupoBaHuu u paszputuu OK u
[1K.



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

HAMMEHOBaHH

€
¢dopmupyembIx Oo6mue JAucuunjanHapHbie
KOMIIeTeHIH i
OK 01. JIMYHOCTHBIE pe3yJbTAThl J0/LKHBI OTPakaTh B | JMcHMIUIMHAPHBbIE Pe3yabTATHII0KHBI 0TPAKATH:
Bribupath 4acTu: IIP6 01. chopMHUPOBAaHHOCTH NPEACTABICHHN: O XHUMHUYECKOW COCTaBIISIOLICH
CII0COOBI TPYAOBOT0 BOCIMTAHUS: ©CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUHU B TIO3HAHUH SIBJICHUI MPUPOIHI,
perieHus 3a1a4 — TOTOBHOCTH K TPYAy, OCO3HAHHME LEHHOCTH | B (OPMHMPOBAHMU MBIIUIEHUS M KyJbTypbl JMYHOCTH, €€ (YHKIHMOHAJIbHON
npohecCHOHaIbH MacTepCTBa, TPYIONI00UE; rPaMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUS MPAKTHUYCCKUX 3a/ad M SKOJIOTHYCCKH
ou ACATCIIBHOCTH | — TOTOBHOCTDH K aKTUBHOU IEeSITEIIbHOCTH 00OCHOBAHHOI'O OTHOIIIEHUS K CBOEMY 310pPOBBIO U HpHpOlIHOﬁ cpeac;
MPUMEHUTENBHO TEXHOJIOTHYECKOH M COLMAJIBHOM HAIPaBICHHOCTH, ITP6 02. BmageHue CHUCTEMOH XUMHMYECKMX 3HaHUM, KOTOpas BKJIIOYAET:
K pa3jindHbIM CIIOCOOHOCTE WHULMUPOBATh, IUIAHUPOBATH U OCHOBOITOJIararouiue 1moHsATHA (XI/IMI/I‘IGCKI/IfI QJIEMECHT, aTOM, JJICKTpOHHAaA 000J104uKa
KOHTEKCTaM aTtoma, S-, p-, 0-3JeKTpOHHBEIE OpOWMTA M AaTOMOB, MOH, MOJEKYNa, BallEHTHOCTH,

CaMOCTOATEIIbHO BBIIIOJIHATE TaAKYHO JCATCIbHOCTD,
HHTEpeC K pa3InyHbIM cdepam mpodeccHoHaIbHON
JeSTELHOCTH.

MeTaHpeIlMeTH bI€ pe3yJbTaThbl J0JKHBI OTPAKATD:

OBnanenue YHHUBEPCAJbHbIMHI YUeOHbIMU
NMO3HABATEIbHBIMU JA€eiiCTBUSIMU:

a) 0azoBble JJoruvyecKkue JelCcTBUA.

—  CaMOCTOSATENBHO (hopmynupoBaTh u

aKTyaJM3upoBaTh MNpoOJIEMy, paccMaTpuUBaTh e
BCECTOPOHHE;

yCTAHABNMBATh  CYNICCTBCHHBIM MPH3HAK  WIN
OCHOBaHUWS ISl CpaBHEHWsI, KIACCU(PHKAIUH U
0000111eHN;

ONpENesITh  IeTH  JCATENbHOCTH,
MapaMeTpbl ¥ KPUTEPUU UX JIOCTHIKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B
paccMaTpUBACMBIX SIBJIICHHSIX;

BHOCHUTbh KOPPEKTHBBI B JIESITENBHOCTh, OI[CHUBATH
COOTBETCTBHE pE3YNbTATOB IICJsSIM, OILICHUBATh
PHUCKH TIOCIIEACTBHI eI TETLHOCTH.

3a1aBaThb

0) 0a30BbIE McCJIE0BATENbCKUE JeHCTBUSA:

BJI1aACTh HaBbBIKaMH y‘IC6HO-HCCJ’I€I[OB3TCHBCKOI>i n

3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBA3b, MOJIb, MOJIAPHAsI
Macca, MOJSIpHBIH 00BbEM, YIIepoAHBIN CKemeT, (YHKIMOHAIbHAS TPYIINa, paJuKall,
U30MepUsi, U30MEPhl, TOMOJIOTUUECKHH Psill, TOMOJIOTH, YIJIEBOLOPOIbI, KUCIOPOA- U
a30TCONEp)KAINE COCIWHEHNS, OMONOrMYecKH AaKTHBHBIC BelIecTBa (YIIICBOIHI,
JKUPBI, OENKH), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAMHEHHS, KpPUCTAJUIMYECKas  pEIIeTKa, TUIbl  XUMUYECKUX  PEaKIHi
(OKHCIUTETBHO-BOCCTAHOBUTENBHBIC, IK30-U SHIAOTEPMHUUYECKUE, PEAKLIUH HOHHOTO
oOMeHa),  pacTBOp,  OJCKTPONUTBI,  HEAJIEKTPONUTHI,  INIEKTPOIUTUUIECKAS
JUCCOLUAIMs], OKHCIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOH peakLuy,
XHUMHUYECKOE DPAaBHOBECHE), TEOPHUH M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHS
opranmdyecknx BemectB  A.M.  bByriepoBa, Teopusi  3IEKTPOTUTHYECKOH
quccounanuy, nepuonnyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, (DaKTomoruyeckue
CBEIEHHMS O CBOWCTBAaX, COCTaBe, MOJIYYEHHHM MU OE30aCHOM HCIOJIb30BAHUU
BXHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BELIECTB B OBITY W NPAKTUYECKON
JEeATEIbHOCTH YEeTIOBEKa;

IIP603.chopMUpPOBAHHOCTBYMEHH  BBIABIATH  XapakTepHble  NpPHU3HAKU U
B3aMMOCBSI3b W3YyYEHHBIX MOHITHH, NMPUMEHSITh COOTBETCTBYIOIIME MOHATHS IPH
ONHMCAaHUU CTPOEHHUS M CBOWCTB HEOPTaHMUYECKMX M OPraHUYECKHX BEIIECTB U HX
MIPEBpAIEHUI; BBIABIATh B3aUMOCBS3b XMMHMUYECKMX 3HAaHUM C TOHATHSAMH MU
MIPEJCTABIECHUSMH IPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;




MPOEKTHON NeSTETbHOCTH, HaBBIKAMU pa3pelIeHHsI
npo0iem;

BBISABIIATD MMPUYINHHO-CIICACTBCHHBIC CBA3HU u
AKTyaJIM3upoBaTh 3agavdy, BbBIABUIATH T'MIIOTE3Yy €€
peuicHus, HaXoJuThb APryMCHTEBI JJIsL
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHWH, 3a7aBaTh
napaMeTpbl ¥ KPUTEPUH PEIlICHHS;

AHAJIM3UPOBATL IIOJYYCHHBIE B XOAC PCHICHUA
3aa4yu pe3yiibTaTbl, KPUTHUYCCKH OICHUBATHL HUX
JOCTOBEPHOCTh, TMPOTHO3MPOBAaTh HW3MEHEHHE B
HOBBIX YCJIOBUSX,

YMETb NEPEHOCUTH 3HAHUA B IMO3HABATCIIBHYIO H
MPAKTUYECKYIO0 O0JIACTH KUIHEEATEILHOCTH.

IP6 04.chopMUpOBaHHOCTH YMEHHH HCIOIB30BATh HAUMEHOBAHHS XMMHYECKUX
COEMHEHNN MEXIYHApOAHOTO COI03a TEOPETHYECKOW W NPUKIAJAHOM XMMHU U
TpUBHAJIbHBIE HAa3BaHMs Ba)KHEHIIMX BeIIeCTB (3TWJIEH, alleTWIEH, TJIMLEpHH,
(enon, hopmanbaerul, yKCycHas KUCIOTa, TIIULWH, YTapHbIA Ta3, YIIEKUCIbINA Ta3,
aMMHaK, raiieHas W3BeCTb, HeralleHas H3BeCTb, NHUThEBas CoAa U JAPYTHX),
COCTaBIISITh (DOPMYJIBI HEOPraHMYECKUX W OPraHWYECKHX BEIECTB, YpaBHEHUS
XUMHUYECKUX peakKiui, OOBICHITH HMX CMBICI, MOJATBEPXKAATh XapaKTEPHbBIC
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOMIMMU 3KCIIEPUMEHTAMHU U 3aITUCIMHU
YpaBHEHUI XUMUYECKUX PEAKIU;

ITP6 05.chopMHPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAJICKHOCTh MU3yYCHHBIX
HEOPTraHWYeCKUX W OpTraHMYeCKHX BEIIECTB K OMNpEeAesIEHHBIM KJIaccaM U TpyInam
COEJMHEHUN, XapaKTEpU30BaTh HUX COCTaB M BaXKHEUIIME CBONCTBA; ONPENENATH
BUJBI XUMHYECKUX CBS3el (KOBaJEHTHAs, MOHHAS, METAJUIMYECcKas, BOJOPOIHAA),
TUNBl KPUCTAUIMYECKUX PEIIETOK BEIIeCTB; KIACCU(QUIMPOBATh XHUMHUYECKUE
peaxmum;

IIP6 07.chopMHUPOBAaHHOCTH YMEHHH IIPOBOAUTH PACUYCThl 10 XHMHYCCKHUM
(dbopMyllaM W ypaBHEHHSM XUMHUYECKUX PEAKIMU C HCIOJIh30BaHUEM (U3UUECKHX
BEIMYUH, XapaKTEpU3YIOMIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOPMalbHBIC YCIOBHS) Ta30B, KOJWYECTBA BEIECTBA; HCIOIL30BATH
CHUCTEMHbIEe XHMHYECKHE 3HAHWA IS TPUHATHS pPEHIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYallHAX, CBA3aHHBIX C BEIECTBAMH U MX TIPUMEHEHHEM.

OK 02.
Hcnonp3oBaTh
COBpEMECHHBIE
CpencTBa
MOWCKA, aHAJTN3a
u
HWHTEpIpeTaIuu
nH(popMaIun 1
nH(OpMaIMOHH
bIC TEXHOJIOTHH
JUTSL BBITOTHEHUS
3amay
npohecCHOHAIbH
O 1eATEeNbHOCTU

JIMYHOCTHBIE pe3yabTarbl A0JKHBI OTpPakaTb B
qyacTu:
HEHHOCTH HAYYHOI'O IMO3HAHUS

c(OpMUPOBaHHOCTh MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BuUTHA HAayKl H OOIIECTBEHHOW MPAKTUKHU,
OCHOBaHHOT'O Ha Jasore KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOEO MeECTa B
MOJMKYJIbTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UYHTATENBCKOU
KyJBTYpbl KaK CpEICTBa B3aUMOAEHCTBUS MEXIY
JIIOABMH U [TO3HAHUS MUPA.

MeTtanpeaMeTHbIe Pe3yJbTAThI I0JKHBI OTPAKATH:

OBiagenue

YHUBEPCAIbHbIMH Y4eOHBIMHU

MO3HABATEJIbHBIMH A€l CTBUSIMM

JducouniimHapHble (IpeAMeTHbIE) Pe3yJIbTaThIU JOJKHBI 0TPAKATH:

IIP6 06. BiageHWe OCHOBHBIMH METOJAaMH HAay4dHOTO IO3HAHHS BEIIECTB M
XUMHYECKUX SIBJICHUH (HAaOMIoAeHNEe, U3MEpPEHUE, SKCIIEPUMEHT, MOICTTHPOBAHNC);
IIP6 07. chopMHUPOBAaHHOCTHP YMEHHW MPOBOJUTH pACUYETHl 1O XHUMHUYECKHM
¢dbopMynaM M ypaBHEHUSM XHMHUYECKUX PEaKUHUH C MCHONb30BaHUEM (U3MYECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCHl,
o0beMa (HOpPMAalbHBIE YCIIOBHS) Ta30B, KOJNUYECTBA BEIISCTBA; HCIIOIB30BATh
CHUCTEMHblE XHUMHUYECKHE 3HAaHMA JUIA TNPHHATUS PELIEHHHd B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHUEM;

IIP6 08.chopMUPOBAaHHOCT, YMEHHWW IUIAHUPOBATH W BBITOMHATH XHUMHYECKHUI
IKCIIEPUMEHT (IPEBPALICHUSI OPTaHUYECKUX BELIECTB IPU HarpeBaHHUHM, MOIyYEHHE
3TUJIEHA U U3yUYECHHUE ero CBOMCTB, KAUECTBEHHBIEC PEAKLIUU Ha aJbIETrUabl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JIeHaTypauus OeJIKOB NpHU HarpeBaHWM, LBETHBIE pPeaKUH
0€JKOB; MPOBOAMTH PEAKIUH HMOHHOTO OOMEHa, ONPEAENATh Cpeay BOAHBIX
pPacTBOpOB, KaueCTBEHHBIC PEaKLUU Ha Cylb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA




B) padoTa ¢ uHdpopmanmeii:

— BJAJETh HAaBBIKAMH IOMYYECHUS HHPOpMAIHMU U3
HCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYLIECTBIIATH TOHCK, aHaJM3, CHCTEMATH3ALUI0 H
HWHTEPIPETANI0 HHPOPMAIMH PA3IMYHBIX BHJIOB
(dhopM npecTaBICHMS;

— co3daBaTh TEKCTHI B PAa3NUYHBIX (opmarax c
y4eToM Ha3Ha4YeHWsi HWHQopManmuM W IEIeBOH
ayIUTOpUH, BbIOMpas  ONTUMAaNbHYIO  (opMmy
MIPEACTABICHUS W BU3yaTH3allnH;

—  OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nHpOpPMAIUH, €€ COOTBETCTBHE MPAaBOBHIM H
MOpPaJIbHO-3TUYECKUM HOpMaM;

— BJIAJICTh HaBBIKAMH pACIIO3HABAHUS W 3alIUTHI
nHpopmaIu, HHPOPMAIIMOHHOH OE30MaCHOCTH
JIUYHOCTH.

KaTHOH aMMOHUS; pelaTh AKCIEpUMEHTaJbHBbIE 3a7a4d no TemMaMm "Mertamibsl" u
"Hemerannbl") B COOTBETCTBMM C TpaBWIAMH TEXHMKH O€30MAacCHOCTH TpU
oOpamieHUr C BellecTBaMH M JIaOOpaTOpHBIM O0OpYJOBaHUEM; TPEICTABISTH
pe3ynbTaThl  XMMHUYECKOrO0 OKCIepuMeHTa B (opMme 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX peakuuid © (OPMyIHpPOBAaTH BBIBOJABI HA OCHOBE OTHX
pE3yNbTaTOB;

IMP6 09.chopMHUpPOBaHHOCTh YMEHHS aHAIH3HPOBATH XUMHUECKYI0 MH(OPMAIHIO,
MOJTyY4aeMyl0 M3 Pa3HBIX HMCTOYHHUKOB (CpPEICTB MaccoBOM WH(pOpMalnH, CeTh
WHuTtepHeT u npyrue).

OK 04.
OddexTuBHO
B3aMMOJICHCTBOB
aTh U paboTath B
KOJIJIEKTUBE U
KOMaHjie

JIMYHOCTHBIE pe3yJbTAaThl [JO/LKHBI OTPakaTh B

YacTH:

rpakAaHCKOr0 BOCIIUTAHUS:

— TOTOBHOCTh BECTH COBMECTHYIO MAEATEIHHOCTh B
HHTEpecax IPaKIaHCKOTo O0IIeCTBa;

— yMEHHE B3aMMOEWCTBOBaTh C  COIMATHHBIMH
WHCTUTYTaMH B COOTBETCTBHUU C WX (YHKIUSAMHU H
Ha3HAYEHUEM.

MeTanpeaMeTHbIE Pe3yabTAThI J0JLKHBI OTPAKATD:

OBianenue YHHBEpCAJIbHBIMHU

KOMMYHHKATUBHBIMU € CTBUSIMH:

0) coBMecTHasi 1eSITeJIbHOCTD.

— TIOHMMaTh H  HWCIIONB30BaTh  IPEUMYIIECTBA
KOMaH/JHOW W WHINBHIyalIbHOU PabOTHI,

— TpPUHAMATh [EIH COBMECTHOW JeATeNbHOCTH,
OpPTaHHU30BBIBATh M KOOPAMHHUPOBATH JIEHCTBHS TI0
€¢ JOCTIDKCHHIO: COCTaBIIATh IIJIaH JICHCTBUM,
pacrpeneisTh poiu ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYyX/1aTh Pe3y/IbTaThl COBMECTHOM pabOTHI.

JucuMIuInHapHble (peIMeTHbIe) Pe3y/IbTAThIN J0KHbI 0TPAXKATH:

IIP6 08.chopMUPOBAHHOCT, YMEHHMH IUTAHUPOBATH M BBHIMOJIHATE XUMUYECKHN
IKCIEPUMEHT (IIPEBPALICHUS OPraHMYECKUX BELIECTB IIPU HarpeBaHHUH, IOJIyYeHUE
3THJICHA U U3Yy4YCHUE ero CBOICTB, KAUECTBEHHbIE PEAKIIMK Ha aJlbAETUIbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; IEHaTypanus OElKOB IpU HArpeBaHUU, LBETHBIC PEAKIHUU
0€lKOB; IPOBOAWTH DPEAKIUH HMOHHOTO OOMEHA, ONPEAETATh CpPEedy BOIHBIX
PacTBOPOB, KaUECTBEHHBIE PEAKLUU Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KAaTHOH aMMOHHS; pEllaTh 3KCIEpPUMEHTAJbHbIC 3aJaud 1o TemMaM "Meramibl" u
"HemeTamnsl") B COOTBETCTBUM C TPaBWIAMH TEXHHKH O€30MacHOCTH IPHU
oOpalieHnr C BEIIeCTBAMH H JIA0OPATOPHBIM OOOPYJOBAHHEM; IIPENCTABIISTH
pe3ysibTaThl XMMHYECKOIO OKCIepUMEHTa B  (GopMe 3alucH  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid u (GOpPMYyIHpOBaTh BHIBOJABI HA OCHOBE OSTHX
PE3YJIbTaTOB.




Ogsnanenne

AelCTBUSIMM:

r) NPpUHATHE ceOsl U APYTUX JIoaeii:

— IIPUHUMAaTh MOTHUBBI U apryMEHTHl JPYIUX JIIOAEH
[P aHaJIN3€e Pe3yIbTATOB JAEATEIbHOCTH;

— IIpU3HaBaTh CBOE NPaBO M MPaBO JIPYIUX JIIOJeH Ha
OIINOKY;

— pa3BUBaTh CIOCOOHOCTH MIOHMMATh MHP C TTO3UIUN
JPYToro yesioBeKa.

YHHUBEPCATbHBIMH  PeryJsiTHBHbIMHU

OK 07.
ConeiicTBOBaTH
COXpaHEHHIO
OKpYy’Karolen
Cpeipl,
pecypcocbepexe
HUIO, IPUMEHSTh
3HaHUS 00
M3MEHEHUHU
KJIMMaTa,
TIPUHIIHATIBI
OCpEeXKITMBOTO
MIPOM3BOJICTBA,

3 pekTHBHO
JIeIICTBOBATh B
Ype3BhIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE Pe3yJbTAaThl [0JKHBI OTPakKaTh B

YyacTu:

IKO0JIOTHYECKOr0 BOCIMTAHHUS:

— chopMUPOBAHHOCTH  JKOJIOTHUECKON  KYJIBTYPHI,
IIOHUMAaHUE BJIUAHUSA COIUAJIBHO-DKOHOMHWYCCKUX
MPOIIECCOB ~ HA  COCTOSHUE  TNPUPONHOW U
COIMATBHOM  Cpembl, OCO3HAHHWE TJI00ATHHOTO
XapakTepa dKOJIOTHIECKUX TPoOIeM;

— TIUIAaHUPOBAaHHUE M OCYUIECTBJICHHE JEUCTBUI B
OKpYy’)Kalolllel cpelle Ha OCHOBE 3HaHWs IleNen
YCTOHYHMBOTO Pa3BUTHS YEIOBEYECTBA;

— aKTUBHOE HENpUSTHE NEUCTBUN, IPUHOCIIINX Bpe.l
OKpyXarolei cpene;

— yMeHue MIPOTHO3UPOBATH HeOJIaronpusTHHIC
JKOIIOTUYECKHE TTOCIEICTBHS MPEANPUHIMAEMBIX
JEICTBUIN, TPEJOTBPAIIATh UX.

MertanpeaMeTHbIe Pe3yJIbTATHI TOJKHBI 0TPAKATH:

OBJjagenue YHHUBEPCAJIbHBIMHA yuyeOHbIMU

NMO3HABATEIbHBIMU 1€iiCTBUSIMU:

B) padora ¢ uHgopManuei:

— WCHONB30BaTh CpeAcTBa HWHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B  pEIICEHUH
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpPraHM3allMOHHBIX  3a7ad  C  COOJIOJEHHEM
TpeOOBaHUH 3PrOHOMMKH, TEXHUKH OE30IaCHOCTH,
THUTHEHBI, pecypcocOepeXeHusi, INpaBOBBIX U

JucnuninHapHsble (MpeIMeTHbIE) Pe3yIbTATHIN JT0JKHBI 0TPAKATH:

MMP6 01.chopMuUpOBaHHOCTH TPEACTABICHUNA:0 XHUMHYECKOW COCTaBIISIOLICH
€CTECTBEHHOHAYYHO!M KapTHHBI MHpa, PO XMMHUHU B TIO3HAHWU SIBIICHUH TPUPOJIBI,
B (OpMHPOBAaHHM MBIIUICHAS W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IrpaMOTHOCTH, HEOOXOAUMON JJIsl pelieHHs MPAaKTUYeCKUX 3ajad M JKOJIOTMYECKU
000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHOM Cpee;

P66  10.chopMUPOBAaHHOCT,  YMEHHUHCOONIONATH  MpaBUa  KOJIOTHYECKH
11eIecoO00pa3HoOro TOBENEHUSI B OBITY W TPYIOOBOH JEITEIHHOCTH B  IIENAX
COXpaHEHHUS CBOET0 3/I0pPOBbS W OKpPYXKAIOIIEH NPUPOJHON Cpenpl; YYHUTHIBATH
OIMaCHOCTh BO3JIEMCTBHS HA JKUBBIE OPTAHMU3MBI ONPEEIEHHBIX BEIIECTB, MTOHIMAs
CMBICIH TTOKA3aTelNs MPeaebHON TOMYCTIMON KOHIIEHTPAIINH.




3THYECKUX  HOPM, WH(POPMAIIOHHOM

0€e30MacHOCTH.

HOpM

IIK 1.1.
BremmonaHaTs
paboTHI IO
TEXHUIECKOMY
00CITy>KNUBaHHIO
000pyI0BaHUS
pacrpenenuTebH
BIX YCTPOMICTB
AIIEKTPHIECKIX
MOJCTAaHIIUH 1
cerei
HaIpPsDKEHUEM J10
110 XMJIOBOJIBT
BKJIFOYHTEJIBHO;
IIK 1.2
[IpousBonuth
PEMOHT
00opynoBaHUS
pacIpenenuTebH
BIX YCTPOMCTB
AJIIEKTPHIECKIX
OOJICTAaHLINHI U
cerel
HaIpsDKEHUEM JI0
110 KHAITOBONBT
BKJIFOYUTEIBHO

JIMYHOCTHBIE Pe3yJbTAThl [0JLKHBI OTPAaXKATHL B
4acTu:

TPYOBOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K TpYAY,
MacTepCTBa, TPYIONIO0UE;

— TOTOBHOCTb K AKTUBHOM
TEXHOJIOTUYECKOW M COLIMAJIbHOM HaIlpaBJIEHHOCTH,
CIIOCOOHOCTh WHUIIMUPOBATbD, TJIAHUPOBATH u
CaMOCTOSITEIILHO BBINOIHATD TAKYIO JEITEIbHOCTD;

— HHTEpeC K pa3au4HbIM cepam npodeccuoHaabHON

OCO3HaHHEC IIECHHOCTH

JACATCIBPHOCTH

JIeSITEeNHHOCTH.

IKOJIOTMYECKOT0 BOCIIUTAHMS:

— c(opMHUPOBAaHHOCTD  DKOJOTHYECKOH  KYyJIBTYPHI,
[MOHMMAaHWE€  BIHAHUSA  COIMAIBHO-DKOHOMUYECKHX

MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLHAIbHOU
Cpepl, OCO3HAHUE TJ100aTbHOTO xapaxTepa
AKOJIOTHIECKHUX MPOOIeM;

MertanpeaMeTHbIe Pe3yJIbTATHI T0JKHBI 0TPAKATh:
OBiafeHue yHUBEPCAIbLHBIMH
KOMMYHHUKATUBHBIMU €I CTBUSIMU:

- COBMECTHAS [1eATEJbHOCTh:

— IOHMMATh 5 HCIIONb30BaTh MIPEUMYIIECTBA
KOMaH/JHOW W WHANBHUIYyaTbHON PabOTHI,
— MPUHUMATH [EIH COBMECTHOH  JesITeThHOCTH,

OpPraHU30BbIBATh U KOOPAWHUPOBATH ACHCTBUS 1O €€
JOCTHXKEHUIO: COCTaBIISITh I1aH JEeUCTBHM,
pacnpenensTb poid C Y4eTOM MHEHHH Y4YacTHUKOB
00CyXIaTh pe3yabTaThl COBMECTHOM pabOTHI.
Ogsnanenne YHHBEPCAIbHbBIMHA Y4eOHBIMU
N03HABATEIbHBIMM A€l CTBUSIMU:

- pabora ¢ uHpOpMAaIMEi: UCIIOIb30BATh CPECTBA
WH(POPMALTUOHHBIX 1 KOMMYHHKALIMOHHBIX

TEXHOJIOTUH B PELIEHNN KOTHUTHBHBIX,

ITP6 01.chopMupoBaHHOCTh TPEACTABICHUH: O XHMHUYECKOHW COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUM SIBJICHUI IIPUPOJBI,
B (OpPMHUPOBAHMU MBIIUICHUST W KYJIBTYPHl JUYHOCTH, €€ (PYHKIMOHAILHOM
T'paMOTHOCTH, HeO6XOILPIMOI71 A peHICHUA MPAKTHYCCKUX 3aJad U 3KOJIOTHYCCKHU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpe/Ie;

I[TP6  10.chopMUPOBAaHHOCTH yMEHUU COOJIOAATh INpaBHJA HKOJOTHYECKU
[EeNeco00pa3HOro TOBENEHHS B OBITY W TPYAOBOW JEATENBHOCTH B IENAX
COXPaHEHUs] CBOEr0 3JI0POBbSI M OKPYXKAIOLIEW MPUPOAHOW Cpenbl; YUUTHIBATH
OIIaCHOCTH BOSHeﬁCTBHH Ha XMBBIC OpraHU3MbI OIIPEACIICHHBLIX BEIICCTB, ITOHUMAas
CMBICJI TTOKa3aTes MPEAEIbHON TONYCTUMON KOHIIEHTPAIUH.

ITP6 09.copMUpOBaHHOCTH YMEHHS aHAIM3MPOBATH XUMHUYECKYIO HH(MOPMAIIHIO,
MOJTYY4aeMYI0 M3 Ppa3HbIX HCTOYHHKOB (CPEACTB MaccoBod wH(popmanmu, cerb
HHTEpHeT U npyrue).
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KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX 33124 C
coOroIcHueM TpeOOBaHHUN SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, PECYpCOcOepeKeHus,
MMPpaBOBbLIX U O TUUCCKHUX HOPM, HOPM
nH(POPMAITMOHHON 0€30MacHOCTH.
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2. CTpyKTypa H coaep:kaHue 001eodpa3oBarebHON AUCHUILIMHBI

2.1. O0bemM JUCHMILIMHBI ¥ BUABI Y4eOHOU padoThl

Bua yueOHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U..

TEOpeTUYecKoe 00yueHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3aAHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHME (COAEPKAHUE 8
NMPUKJIAJTHOTO MOYJIfA)

B T. 4.

TEOpPETUIECKOE 00yUeHne 4
MPAKTUYECKHUE 3aHATHSI 4

IIpome:kyTounas arrecrtauus (AuddepeHUMPOBAHHDbIN 3a4eT)
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2.2. TeMaTH4eCKHH IJIAH U COiepP;KaHUe 00111e00pa30BaTE/IbHOM JUCHHUIIINHbI

HaunumenoBanue
pa3/iesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHbIE U NPAKTHYeCKHEe 3AHATHS, IPUKJIAJIHOH MO1YJIb

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUHU

1

2

4

ConepxaHue yueOHOro Marepuaja

64

Pazjen 1. TeopeTnueckue 0CHOBbI XUMHH

16

Tema 1.1.

OCHOBHBIE XHUMHYECKHE
MOHATUS W 3aKOHBI,
CTpPOCHHUE aTOMOB
XUMHAYECKUX DIIEMEHTOB

Conepxxanue yueOHOro Marepuasa

XUMHUYECKUH AJIEMEHT. ATOM. SIIpo aromMa, M30TOMBI. DJIEKTPOHHAsE 000710YKa. DHEPreTHIECKre
YPOBHH, MOJYPOBHH. ATOMHBIE OpOWTaNH, s-, P-, 0- 3geMenTol. OCOOEHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OPOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX IMEPHOJOB. DJIEKTPOHHAS
KOHCbI/Il"ypaHI/If{ aToMOB. OCHOBHEIE XUMHUYECKHE 3aKOHEI

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUETHI IO
YpaBHEHUSAM XUMUUYECKUX PEAKITAN».

OTHOcCuTENbHBIE aTOMHAsi U MOJIEKYyJsipHass maccel. MousipHass Macca. KonndecTBo BeliecTsa.
MaccoBass nmosnsi BemiecTBa. 3akoH ABoraapo. MousapHbelii o0beM razoB. OTHOcHUTETbHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHHAM XMMHMYECKUX PEAKIUN C HUCIOJIb30BAHUEM MAaCCOBOU
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuonnueckuii  3aKOH
Hu [Tepuoanueckas
CHCTEeMa  XHMUUYECKHX
3JIEMEHTOB J1. .
MeHneneeBa, uxX CBSI3b C
COBPEMEHHON  Teopueit
CTPOEHHUSI aTOMOB

Conep:xaHue y4eOHOro MmaTepuasa

IIpakTHYecKue 3aHATHS

[IpakTtnueckas pabota Ne2. «3ydueHue neproanyecKux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO
CTPOEHUEM aTOMOBY.

[lepuonnueckas cucrema xumuueckux snemeHToB [[.M. MenaeneeBa. CBs3b NEpUOIAYECKOTO
3akoHa u [leproauyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJIIEMEHTOB, 0O0pa3yeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynnaM u nepuonam llepuonnueckoil cucreMbl. 3HaAUYCHUE
IEPUOJIMYECKOTO 3aKOHAa M CHUCTEMBI XUMHMUYeCKUX aneMeHToB [[.M. MenneneeBa B pa3sBUTHU
HAYKH.

YCTaHOBIEHHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHMYECKHUX DJIEMEHTOB M IEPUOAUYECKUM
M3MEHEHHEM CBOMCTB XMMHUECKHUX DJIEMEHTOB U UX COCIUHEHHUM B COOTBETCTBHUU C MOJIOKECHUEM
[lepuonnueckot cucteMsl. PernieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha
XapaKTepU3alUIi0 XUMUYECKUX DJIIEMEHTOB «Meraummueckue / HeMeTaUTHYeCKHe CBOKCTBA
XUMHUUYECKUX DIIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHUEM H IMOJIOKEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKHX deMeHTOoB JI.11. MeHeneeBay

OK 01
OK 02
IIK 1.1
IIK 1.2
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Tema 1.3.

Crpoenue BeIlleCTBa
U NpUPOJa XMMHUYECKON
cBs3u.  MHuoroobpasue
BEIIECTB

Conepxanue yueOHOro Marepuasa

Crpoenue BemecTBa. XUMHUECKasi CBsA3b. BUJIbI XUMUUYECKOW CBsI3U (KOBAJIGHTHAsI HEMOJSIpHAs
U TIOJsSIpHAs, MOHHAs, MeTaumdeckas). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XUMHYECKOU
cBsi3n  (OOMEHHBIH M JOHOPHO-AaKUENTOpPHBIN).BomopomHast  cBs3b.  BameHTHOCTB.
DNeKTpOoOTpULIATENbHOCTh. CTeneHb okucieHus. MloHbl: KaTHOHBI U AaHUOHBI

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas padora Ne3. «CTpoeHre BemecTBa U NpUpoaa XUMUIECKON CBSI3H.
JleMoHcTpanysi MoJeleld KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpHA HaTpHsi), aTOMHOMN
(rpadut u anmaz), MOJEKYISIPHOU (YIIACKUCTBIN ra3, MOJ), METAUTMUYECKOW (HATpHil, MarHuu,
Melb). PelieHne mpakTHUeCKUX 3aJaHUil HAa COCTaBJIEHUE AJIEKTPOHHO-rpaduueckux ¢GopmMyl
aneMeHToB 1—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

" HOMEHKJIaTypa
HEOPraHHYECKUX
BEIIECTB

Copep:xxaHue y4e0OHOro MmaTepuaja

Knaccudukanus Heopranmueckux Bemiects. HomeHknatypa HeopraHM4eCKUX BeIecTB (OKCU/IBI,
TUAPOKCUBI, KUCJIOTHI, cojiM). BelmiectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOCHHSL.
ArperatHble coCTOsHUS BemiecTBa. Kpucramnmueckue u aMopdHble BemlecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYIsSpHas,
MOHHasl, MeTaJIn4yeckasi). 3aBUCMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTANINYECKONW PEIIETKH

IIpakTHYecKkue 3aHATHS

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuii no kiaccupukaluu, HOMEHKIATYpe U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHaK,
raiieHas HM3BeCTb, HeEralleHas HW3BeCTb, NUThEBas COAA W JPYrHX): Ha3BaHUSA BEUIECTB IO
MexayHaponHoit (MIOITAK) wnm TpuBManbHOW HOMEHKJIATYpPE M COCTaBJICHHE (HOPMYIIBI
XMMHUYECKUX BEIIECTB, OMpeelieHne NpUHAUIeKHOCTH K Kiaccy. llowck uHpopmanuu 1o
Ha3BaHMAM, UAEHTU(UKATOpAaM, CTPYKTYPHBIM (opMmylaM. AHAIU3 XUMHUYECKON MHMOpMaLuy,
MOJIy4aeMoil M3 pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOW HHQOpMaIuu, ceTh VHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turnbr XUMHUYECKUX
peakuun

Conepxanue y4eOHOro Marepuasa

XuMHu4ecKas peaKkuus. KJ'IaCCI/Iq)I/IKaLII/IH XUMHYCCKUX peaxunﬁ B HeOpFaHI/I‘{eCKOI\/’II/I
OpraHquCKOﬁ XUMHUH.3aKOHBI COXpaHCHHUA MACChl BCHICCTBA, COXPAHCHUS U MPEBPALICHUA
OHEPTUU IIPpU XUMHYCCKUX PCAKIUAX. OKHCIUTETbHO-BOCCTAHOBUTEIIHHEIC pCaknuun (ypaBHeHI/IH
OKHCJIICHHUA-BOCCTAHOBJICHHA, CTCIICHDb OKHCJICHUA, OKHCIIUTCIIb u BOCCTAHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIUHU B HNPUPOAC, MPOHU3BOACTBCHHBIX IPOHCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

OK 01

Tema 1.6.

Conepxanue yueOHOro Marepuasa

OK 01

14




XUMHYECKUX
XUMHYECKOE

CkopocTb
peaKuui.
paBHOBECHE

CKOpOCTh pEakluu, €€ 3aBUCUMOCTh OT pa3IM4YHbIX (PaKTOPOB: MPHUPOIBI PEArHPYIOMINX
BEILLECTB, KOHLEHTPALUHU PEATUPYIOIIMX BEIIECTB, TEMIEPATypbl U IUIOIIAAU PEaKIUOHHON
noBepxHocTU. TernoBbie 3(p(PeKkThl XUMUUECKHX PEaKLUii: 3K30- U HJOTEPMUUYECKUE PEaKIUH.
OOpatumble  peakuuud. XUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLEHTpAlUsi PEareHTOB WM MPOAYKTOB pEaKLMH, JaBJICHHUE,
temneparypa). [lpunnun Jle HlaTtenbe

HpaRTuquRne 3aHATUSA

[IpakTnueckas pabGorta NeS. «BnusHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XUMHYECKON
pEaKIIm».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMHYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKkIHUH OT
IPUCYTCTBUS KaTajau3aTopa Ha IpHUMEpPE pa3JIoKEHUs IEepPOKCHAAa BOAOPOAA C IMOMOIIBIO
JUOKCHJIAa MapraHiia M KaTanasbl. PelieHue NpakTHUKO-OPHUEHTHPOBAHHBIX 3a/JaHuil  Ha
npumeHenue npuniuna Jle-lllarense s HaxoXJAeHUs HANpaBiICHHUs CMEIICHHS] PaBHOBECHUS
XMMHUYECKON peaklMM U aHAINU3 (aKTOPOB, BIUSIONIMX HA CMEIIEHHE XUMUYECKOTO PaBHOBECHS

OK 02
IIK 1.1
IIK 1.2

Tema 1.7.

PacTtBopsI, Teopust
AIEKTPOTUTHYECKOM
JMCCOLMAMU U HOHHBIN
oOMeH

Copep:xaHue y4eOHOIr0 MaTepuaja

PactBopel. Buabsl pacTBOpOB MO COIEPAKAHHUID PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
[TonsitTne o nucnepcHbIX cuctemax. VcTuHHBIE W KOJUIOMJHBIE pacTBOphl. MaccoBast a0
BemecTBa B pactBope. [lonstre o BogopoanoM nokasarene (pH) pactBopa. DiekTpoauTraeckas
nucconunanus. CuibHbIE U c1abble 3JIEKTPOJIMTHI, HEAUIEKTPOIUThl. Peakiuu noHHoro ooMeHa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnas padora Nel «IIpurotoBieHue pacTBOPOBY.

[IpuroTtoBiienue pacTBOPOB 3aJaHHOW MAcCCOBOM JI0JIeE PacTBOPEHHOIO BEUIECTBA, MPOBEICHUE
peakuuii HMOHHOrO oOOMEHa, OmpeAeNieHHEe Cpelabl PAcTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCAIbHOTO HMHIMKATOpa (KHCHas, HeUTpanbHas, IIENOYHAs). 3aJaHUs Ha COCTaBIICHUE
WOHHBIX peakuuid. PemeHue mpakTUKO-OpPUEHTHPOBAHHBIX PACUETHBIX 3a/JlaHUi Ha PACTBOPHI,
HCIO0JIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON AESITEIbHOCTH YEIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2

KonTpoasHnas padora 1

CrtpoeHue BeliecTBa U XUMHUYECKUE peakiuu (1o pazaeny 1)

Pasnen 2. Heopranmueck

asi XuMus

10

Tema 2.1.
Du3NKO-XUMHYECKHE
CBOWCTBAHEOPTaHUYECKUX
BEIIIECCTB

Conepxanue yueOHOro Marepuasia

Mertamnbl.  [lonoxenune wMerammoB B llepuoanueckod cucTeMe€ XHUMUYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHS DJIEKTPOHHBIX 000J0YeK aToMoB MeTauioB. OOmme Qusndeckue
cBoiictBa MeTauioB. CIiaBbl METAIOB. DJIEKTPOXUMHYECKUH psAJl HANPSIKEHUU METaJIOB.
XUMHUYECKHE CBOMCTBA BaXXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJbLIMM, MarHuid, aJtOMHUHUIM,
IIMHK, XpOM, J>KeJe30, MeAb) W uX coenuHeHud. OOmmMe crnocoObl MONTyYeHUs METAIJIOB.

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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HpI/IMeHeHI/Ie MCTAJ1JIOB B 6BITy U TCXHHUKC

Hemeramnsl. [lonoxxenne Hemertainos B Ilepuonnyeckoi cucreMe XuMudeckux aieMeHTos J[.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. Du3nueckre cBONCTBAa HEMETAIIIOB. AJIOTPOIIHS
HEMETaUIOB (Ha mpuMepe Kuciaopoaa, cepel, ¢ocdopa u yriepona). XMMHUECKHE CBOHCTBA U
MpUMEHEHNE BaKHEHIINX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, ¢pochopa, yriepoaa u KpeMHU)
U UX COCIMHEHUH (OKCHAOB, KHUCIOPOJCOJEPKAINX KHUCIOT, BOJOPOIHBIX COEAMHEHUM).
[IprumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, TMAPOKCHUJOB,
KHUCIIOT, coyied W Ap.). ['eHeTnueckas CBs3b HEOPraHMYECKHX BEIIECTB, MPUHAICKAIUX K
pa3IMYHbIM KJlaccaMm.3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX
CO€JIMHEHUH, BHICIIMX OKCHJIOB M THAPOKCUIIOB

IIpakTHYecKue 3aHATHS

[IpakTueckas padorta Ne6. «PU3NKO-XHUMHUYECKUE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBiieHHEe YpPaBHEHHH XUMHYECKMX pEaKUUd C y4aCTHEM IMPOCTBIX U  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHIOB METAJUIOB, HEMETAIUIOB U
aM(OTEPHBIX JJIEMEHTOB; HEOPraHUMYECKUX KHCIOT, OCHOBAaHUN M aM(OTEpHBIX TMIPOKCHUJIOB;
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WIN
00BbEMY OJJHOrO M3 Y4acTBYIOIIMX B pEaKLUM BELIECTB, pacy€Tbl mMacchl (00bEMa, KOJIMYECTBA
BELIECTBA) MPOIYKTOB pEaKIMM, €Clii OJHO M3 BEUIECTB MMeEET INpuMecH. PelieHue npakTuko-
OpUEHTUPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTaB, IMOJIydeHHE U 0€30MacHOE HCIOJIb30BAHUE
BOXHEHMIIMX HEOPraHMYECKHUX BEIECTB B ObITY M MPO(eCCHOHAIBHOM AeATENbHOCTH YEJ0BEKA

Tema 2.2.
Nnentnduxanus
HEOPraHMYECKHUX BEIIECTB

Conepxanue yueOHOro Marepuasa

JlaGopaTopHble 3aHATHS

JlaboparopHas padota Ne2«nentuduxaiysi HEOPraHUIECKUX BEIIECTBY.

Pemenne skcnepuMeHTaIbHBIX 33]a4 MO XMMHUYECKUM CBOICTBAM METAJJIOB U HEMETaJUIOB, IO
pacrmo3HaBaHUI0 U TMOJYYCHHIO COEIMHEHUN METAIJIOB W HEMETaUIoB(B3anMOJCCTBIE
TUAPOKCUIA ANTIOMHUHHS C PacTBOpaMU KUCIOT M Ienoueld,). neHtuduxaius HeopraHM4eCKux
BEIIIECTB C HUCIHOJB30BaHUEM HX (PU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KauecTBeHHBIe peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha KATHOHBI
METaJIOBU KATHOH aMMOHHSI

OK 01
OK 02
OK 04

KonTpouabHnas padora 2

CBoiicTBa HEOpPraHMUYECKUX BEIIeCTB (110 pa3zemny 2)

Pa3nes 3. Teoperudeckne 0CHOBBI OPraHN4eCKOd XMMHHU
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Tema 3.1.

Conepxanue yueOHOro Marepuasa

Knaccuduxkarus,
CTpOCHHE u
HOMEHKJIaTypa
OpraHn4eCKux BCUICCTB

[IpenMer opraHn4eckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyYEHUU HOBBIX
BELIECTB M MarepuajoB. Teopus CTpOEHUs OpraHuueckux coeauHeHuil A.M. Bbyrtneposa, eé
OCHOBHBIE TIOJIOXKEeHUA. CTPYKTypHBIE (POPMYITBI OPraHUYECKUX BEIIECTB. | OMOIOTHs, N30MEpHsL.
XuMHYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSX: KpAaTHbIE CBSA3H, G- U TM-CBSA3H.

[IpencraBinenne o kinaccuukanuy OpraHUMYecKux BemiecTB. HoMeHkiaTypa opraHM4ecKHX
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHBIC HA3BaHUS BAKHEHIINX IPEICTaBUTENEH KIIAacCOB
OpraHMYECKUX BEIECTB

HpaKTuquKue 3aHATUSA

[Tpaktuueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

OzHakomiieHHMe ¢ oOpa3namMu OpraHM4ecKMX BEUIECTB M MaTepuajaMM Ha HMX OCHOBE,
MO/IETUPOBAHNE MOJIEKYJI OPTAaHMYECKUX BEIIECTB, HAOMIOIEHUE U ONMCAHHUE IEMOHCTPAIMOHHBIX
OIIBITOB IIO MPEBpPAIICHUIO OPraHUYCCKUX BCIICCTB ITPHU HArp€BaHUU (HJ'IaBJ'IeHI/Ie, O6y1"J'II/IBaHI/Ie n
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB
OTACJIBHBIX KJIACCOB, MCIIOJIB3Yyd WX Ha3BaHUA 110 CUCTEMATHYECKOH U TpHBHaHBHOﬁ
HOMEHKJIaType (ITWJICH, aleTHICH, TIUIepuH, ¢eHon, ¢GopMambaerua, YKCYCHas KHCIIOTa,
). PacdeTsl mpocteiimeit hopmyibl OpraHMYeCKON MOJICKYJIbI, UCXO/s U3 AJIEMEHTHOTO
cocrtana (B %)

OK 01

Pasznen 4. YriieBoaopoanl

10

Tema 4.1.

Conep:xanue y4yeOHOro marepuaJjia

YrieBomopoasl U UX
MPUPOJIHBIE ~ MCTOYHUKH

[IpenenbHbIe YraeBOAOPOIbI (ATKaHBI): COCTaB U CTPOCHHE, TOMOJIOIMYECKU psill. MeTaH u 3TaH:
COCTaB, CTpOEHME, (PU3UYECKHE U XHUMHYECKHE CBOMCTBAa (peakUuu 3aMelleHHs U TOPEHHUs),
MOJIy4Y€HHUE U PUMEHEHHE.

HenpenenbHble yrieBo10poabl(alKeHbl, adKaAUueHbl, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psAll. DTWIEH U MPOMUJIEH: COCTaB, CTPOCHHE,
(dbu3uYecKkne ¢ XUMHUYECKHE CBOWCTBAa (peaklMd THAPUPOBAHUS, TaJIOTCHUPOBAHUA,
TUApaTallKi,0KUCIICHHS U TIOJIMMEPU3aIiH) TIOJTy4YeHUE U IPUMEHEHUE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3, XUMUYECKOe CTPOCHHE, CBOWCTBA (peakuus
MOJIMMEPH3aIiH ), TPUMEHEHUE (17151 CHHTe3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PEe3UHbI).
AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psiaA. AIETUTIEH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3NYECKHE M XHUMHUYECKHME CBOICTBa (peakiuu THAPUPOBAHUS,
TaJIOTEHUPOBAHUS, TUApPATAllMM  TOPEHHUs), TNONy4eHHe ¢  OpUMeHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsl CBAPKHU M PE3KH METAJIIOB)

ApOMaTI/I‘{eCKI/IC YrJjieBo4O0pOAbl (apCHBI). benzon u TOJIyOJI: COCTaB, CTPOCHUC, (I)I/I3I/I‘-IGCKI/IG n
XHMHUYECKHE CBOMCTBa (peaKI_II/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPUMCHCHHUC.

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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TokcuYHOCTh apeHOB (BIMSHHE OCH30J1a HA OPraHM3M YelloBeKa). [ eHeTHuecKasl CBSI3b MEXIY
yIJ€BOI0POJAMHU, IPUHAUIEKAIMMHU K pa3IM4HbIM KJIaccaM.

[TpupoHBIe HCTOYHUKH YTIeBOAOPpOa0B. [Ipupoaublii ra3 u nomyrHeie HedTsHbIE ra3el. HedTh 1
e€¢ mpoucxoxnaenne. CrocoObl mepepabOTKH HEPTH: MEPEeroHKa, KPEKHHT (TePMUYECKHUH,
KaTaIMTHYecKuil), mmponu3. [Ipoayktel  mepepa®oTk  HedTH, HX NOpPUMEHEHHE B
MIPOMBIILITIEHHOCTH

1 B ObiTy. KaMeHHBIH yTrosib U IPOIYKTHI €ro nepepadoTKu

Tema 4.2. Conep:xxanue yueOHOro Marepuaja 2 OK 02
DU3NKO-XUMHUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA YIrIIeBOIOPOJIOB |JlabopaTopHas pabora Ne3«CBoiCTBa yIIeBOIOPOTOBY.

TpuBuanpHas U MeXIyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJIYYEHHUS 5

yrieBoopoioB. [lomydeHue sTuiaeHa U M3y4EHHUE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNT U

XMMHUYECKUX MPEBpAIlCHUN YriIeBOJOPOAOB (Ha MpUMeEpe dTaHa, STHIEHA, alleTWiIeHa U Jp.) U

raJIOT€HOIPOU3BOIHBIX
Paznea S. Kuciopoaoconepxamme oprannyeckue coeIuHeHus 14
Tema 5.1. Conep:xaHue y4eOHOro Mmarepuasa 2 OK 01
Cnuptsl. ®eHoun [IpenenbHbIe OAHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJ): CTPOCHHE, (PU3NUECKUE U XUMUYCCKUE OK 07

CBOMCTBa (peakiuHy C aKTUBHBIMH MeETaJlJIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHUE), NMPUMEHEHHUE.

Bonoponnbie cBsizu MeXIy MoJIeKyldamMH CHUpPTOB. DU3MOJIOTHYECKOE AEWCTBHE METaHoJa W

3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoroaToMHble CIUPTHI (ITUJIICHIJIMKOIb U TIHUIEPUH): CTpOCHHE, (PU3HUECKUE U XUMUYECKUE 5

CBOMCTBa (B3aUMOJEHCTBHE CO IIEJOYHBIMH MeETaJJIJaMH, KadecTBEHHas peakuus Ha

MHOTOATOMHBbIE CHUPTHI). DPU3NOIOTUYECKOE AECWCTBUE HAa OpraHu3M uejoBeka. lIpumenenue

TJIMLEPUHA U STHIICHTJIUKOJISL.

@®enon. CtpoeHne MOJIEKYNbI, (U3UYECKHE W XHUMHUYECKHe CBOHCTBa ¢eHona. TOKCHYHOCTH

(enoua, ero GU3NOIOTUYECKOE IEHCTBUE HA OpraHu3M uenoBeka. [Ipumenenue gpenomna
Tema 5.2. Conepxanue yueOHOro Marepuaa 4 OK 01
Anberuabl. Anbrerunbl U KeTOHBI ((popMasbIEerH]l, aleTaldbAeruj, aleToH): CTpoeHue, Qusnueckue u OK 02
KapOoHOBBIE KUCIIOTBL.  |XMMHYECKHE CBOWCTBA (PEaKIMH OKUCICHHS M BOCCTAHOBIICHHS, KAYECTBCHHBIC pEAKIIHH), OK 04
CrnoxHble 3¢upbl MOJy4eHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbUHAs M YKCYCHas KHUCJIOTHI): 4

CTPOCHHUC, (I)I/I3I/I"ICCKI/IG U XUMHYECKHE CBOMCTBA (O6H_II/IC CBOMCTBA KHCJIOT, pCaKIusia
3Tep1/1¢)1/11<au1/11/1), MOJIY4CHHUEC U TIPUMCHCHHUC. CTeapI/IHOBaH n OJICMHOBAas KHCJIOTBI KakK
OpEACTAaBUTCIIN BbICIINX Kap60HOBBIX KUCIIOT. MBllIa KaK COJIM BBHICIIUX Kap60HOBBIX KHUCJIOT, UX
MOJOIIIEE ASHCTBUE.
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Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['Maposn3 ciaoxHbIX 3GupoB. JKupbl.
I'maponus xupos. [Ipumenenue xupos. bruosiornueckas poss )KUpOB

Tema 5.3.
Yrinesoasl

Conepxanue yueOHOro Marepuasa

VYrieBoapl: cocTaB, KiacCH(pUKALMS YIrJIEBOJAOB (MOHO-, OU- W Mojucaxapuibl). [moko3a —
MPOCTEHIINI MOHOCAaXapH: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3MUYECKHE W XUMHUYECKHUE
CBOMCTBa TJIIOKO3bl (B3aumopeicteue c¢ ruapokcuaoM Menu(ll), okucinenue ammuauHbIM
pactBopoM okcuaa cepedpa(l), BocctanoBieHHE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B MPUPOJIE,
MPUMEHEHHE TIIIOKO3bI, OHMOJIOTHYECKas pPOJb B IKU3HENEATEIHHOCTH OpraHM3Ma YeJOBeKa.
dotocuHTe3. PPyKTO3a KaK N30MEP TITFOKO3HI.

Caxapo3a — MpencTaBUTENb IUCAXapUA0B, THUIPOIU3 Caxapo3bl, HAXOXKICHWE B TMPHUPOJE H
MIpUMEHEHHE.

[Momucaxapuapl: Kpaxmall W LEJUTION03a KaK TMpUPOJHbIe moimMepbl. CTpoeHHne Kpaxmana
HEJITIONIO3bI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA Kpaxmala (THAPOJIH3, KadeCTBEHHAs PEaKIHs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJI0COACPKAIIIX
OpraHUYECKUX
COEIUHEHUN

Copep:xanue y4eOHOro marepuaJja

IIpakTHYecKue 3aHATHS

[Ipaktnueckass pabora  Ne§.
COEIUHEHUNY.

TpuBuanpHas U MeXIyHapoJHAs HOMEHKIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTY4YECHHUS
CHUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbIeruioB U keToHOB. COCTaBIeHUE CXEM
peakuuii (B TOM 4HCJIEe MO MPEUIOKEHHBIM IIeTI0YKaM IMPEeBpallleHuil), XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA KUCIOPOA0COACPKAIUX OPraHUUYECKUX COCIMHEHUM

«Homenknatypa  KHCIOPOJOCOAEPKAIUX  OPraHUYECKUX

[Ipaktnueckass padora Ne9. «Xumuyeckne M (U3UYECKHE CBOKCTBA KHCIOPOIOCOACPKAIINX
OpPraHUYECKUX COCAMHECHUSD.

[IpoBenenue, HaAOMIOJEHHE K ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB,
Ka4eCTBEHHBIC DEAKIMH OJIHOATOMHBIX CHHPTOB (OKuciIeHHe 3TaHoia okcuaoM wmemu(ll)),
MHOT'OQTOMHBIX CHUPTOB (B3aumojeicTBue riuiepuna ¢ ruapokcuaom meau(ll)), ampmerumos
(OKHMCIeHHEe aMMHa4YHBIM — pacTBopoM okcuaa cepebpa(l) wu  rumpokcumom  memu(ll),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), H3y4eHHE CBOICTB pacTBOpPA YKCYCHOU KHCIOTHI

OK 01
OK 02
OK 04

Pa3nes 6.A30TCconep:Kkamye OpranndecKue CoeIMHEeHNs

o

Tema 6.1.
AMMWHEL.
AMMHOKHCIIOTHI.
benku

Conepxanue yueOHOro Marepuasa

AMMWHBI: METUJIAMHH — HpOCTCfIH.IPIfI nNpeaACTaBUTCIIb aMUHOB: COCTaB, XMMHUYCCKOC CTPOCHHC,
(1)H3I/IHCCKI/IC U XUMHWYCCKHE CBOﬁCTBa, HaXO0KIACHUC B IPUPOAC.

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OpraHu4YC€CKUC COCIUHCHUA. ®du3nyecKkue U XUMHYECKHE
CBOMCTBA aMI/IHOKI/ICJIOT(Ha IMpUMEpe FJ'II/ILII/IHa).EI/IOJ]OFI/I‘-ICCKOC 3HAYCHHUC aMHWHOKHUCIIOT.

OK 01
OK 02
OK 04
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IlenTuael.
benku kak mpupoaHsie noiauMmepsl. llepBuuHas, BTOpUYHAs W TPETHYHASL CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THIPOJIN3, ICHATYPALIMSI, KAYECTBEHHBIE PEAKIIMU Ha OCIKU

HpaRTuquRne 3aHATUSA

[Ipaktugeckas padora Nel(. «CBoicTBa a30TOCOAEPIKALINX OPTaHUIECKUX COCTMHEHUI.

du3nuecKkue 1 XMMUIECKUE CBOMCTBA aMHHOB (PEAKIMHUC KHCIOTAaMHU M TOPEHHS) U aMUHOKUCIIOT 2

(ma mpumepe riunuHa). HabGnroneHwe m onucaHue JEMOHCTPALMOHHBIX ONBITOB:IEHATYPAIIHS

OEJIKOB IIPU HarpeBaHUHU, IIBETHBIE PEAKITUU OCIIKOB
Pasznea 7.BbicokoMOJIeKYISIPHBIE COCAUHEHUS 2
Tema 7.1. Conepxxanue yueOHOro Marepuaja 2 OK 01
[TmacTmacchl. IpakTHyeckne 3aHATHS OK 02
Kayuyxu. Bonokna [Ipaktnueckas pabora Nell. «CuHTe3, aHanu3 M Ki1accuuKalMs BBICOKOMOJIEKYISIPHBIX OK 04

COEITMHEHUI» K 1.1

OCHOBHbBIC TIOHSATHS XUMHU BBICOKOMOJICKYJISIDHBIX ~COCITUHEHHUI: MOHOMEp, MOJUMED, IK 1.2

CTPYKTYpHOE 3BEHO, CTENeHb NOJMMEPH3AIMH, CPEeIHSs MOJIeKyJsipHas Macca. OCHOBHEBIC

METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS. 2

O3zHakomJieHHe ¢ oOpa3laMu HPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:

macTMacchl (MOJMATHIICH, MOJUIPOIUICH, MOIMBUHIIXIOPU, MOJUCTUPO); HATypaldbHBIA MU

CUHTETHYECKHE Kaydyku (OyTaJueHOBBIM, XJIOPONPEHOBBIM W W30MPEHOBBIN); BOJOKHA

(HaTypanbHBIE (XJOTOK, IIEPCTh, IIENK), HMCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,BUCKO3Q),

CHUHTETHYECKHUE (KalpoH U JIaBCaH)
Konrposbnasi pa6ora 3 |CTpyKTypa U CBOWCTBA OPraHMUYECKUX BEIIECTB (110 pa3jenam 3-7) 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJAepPKaAHME (COAEPKAHUE TPUKJIIATHOTO MOTYJIs) 8
Pa3nes 8. Xumusi B ObITY U IPOU3BOICTBEHHOI /IeSITEIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Conepxanue yueOHOro Marepuasa 8 OK 02
XuMuyeckue TexHonoruu | [IpaBuna 3KOJOTMYECKH 1LIEIECO00pa3HOr0 MOBENEHUS B OBITY U TPYAOBOW ACSITEILHOCTU B OK 04
B [IOBCEIHEBHOM | IIEJISIX COXPAaHEHHUs CBOETO 3JI0pPOBbS U OKpYXKalIed MPUPOAHONH Cpelbl, OMAaCHOCTh OK 07
u npodeccUOHANbHOM | BO3AEHCTBUSA HA JKHUBBIE OPraHU3Mbl  OPraHMYECKUX  BEIIECTB  OTIEIBbHBIX  KIACCOB IK 1.1
NEATEILHOCTH YEJIOBEKa | (YTJIE€BOAOPOIbI, CHHUPTHL, (DEHONBI, XJIOPOPraHUYECKUE TMPOU3BOJHBIC, ANBACTUIB U 1p.), IIK 1.2

MoKa3arTesb MpeAeNbHO TOMYCTUMON KOHIIEHTPAIlMU U €r0 UCIOJIb30BaHuE. 4

Ponp xumuu B oOecrneueHUU 3KOJ'IOI‘I/I‘I€CKOI71, 3HepreTquCKOﬁ U IHIIEBOH 6C3OHaCHOCTI/I,
Pa3sBUTUHN MCIUINHEI, CO3JaHNNu HOBBIX MaTepruajioB (B 3aBUCHUMOCTH oT BHUJa
HpO(bGCCPIOH&JILHOI’I IICSITCJ'IBHOCTI/I), HOBBIX UCTOYHUKOB S3HCPIruu (aJ'IBTCpHaTI/IBHBIG HCTOYHHUKHU
3Hepr1/11/1). Ilonstue o HAaYYHBIX MCTOJAX TIO3HAHUA BCHICCTB W XHUMHUYCCKHUX peaKL[PIfI.

20




[IpencraBnerust 00 OOMUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUS Ba)KHEHIIMX
BEILIECTB (HA MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, METAHOJIA).

XuMHUSIT M 3]I0pOBbE 4YENOBEKa: MpaBWia OE30IacHOTO HCIIOJIB30BAaHMUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOW XMMHH B IOBCEAHEBHON YKH3HU

HpaRTuquKne 3aHATUSA

[Ipaktuyeckas pabora Nel2. «lIpumMeHeHHE XMMHYECKMX BEUIECTB M TEXHOJOTHH C y4eTOM
Oynymei npodeccuoOHaIbHON AEATETLHOCTI.

Pemrenne kelc-3a1ad 1Mo TeMam: IHLIEBBIE IPOMYKTHI, OCHOBBI PAllMOHAIBHOIO IHUTaHHS,
BAKHEWIIME CTPOUTENbHBIE W  KOHCTPYKUHMOHHBIE MAaTepHalbl, CEIbCKOXO35AHCTBEHHOE

MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMWKa, MaTepHalibl IS DJICKTPOHHWKH, HAHOMATEPHAJIbI, 4
TCKCTHJIBHBIC BOJIOKHA, HWCTOYHUKH OHCPTHUHU, OPraHUYCCKHUEC W MHHCPAJIbHBLIC y2106pCHI/I$[,
JICKAPpCTBCHHBIC 1 KOCMETUYCCKUEC IIpCIIapaThl, ObITOBas XUMHUA, MaTEPUAJIBI U3 UCKYCCTBCHHBIX U
CHUHTCTHUYCCKUX BOJIOKOH.

3ammra: IlpencraBimeHue pe3yabTaTOB peImICHUs Keic-3amad B GopMe MHHH-JIOKIAAa
(TomyckaeTcs MCIOJIb30BaHKE TpadUIeCKUX U MPE3CHTAIIMOHHBIX MaTEPHAIIOR)

IIpomexxyTounasi arrecranus (nuddepeHIMpoOBaHHBIN 3a4eT)

Bcero 72
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CHUILIHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauus mporpamMmbl AUCHMIUIMHBI TpeOyeT Haliuuus y4yeOHOro kKaOHWHeETa
€CTECTBEHHO-HAYYHBIX AUCIHUIUIMH, OCHAIEHHOTO C COOTBETCTBUU C MPHUIIOKEHHEM 7
OOIL

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Jlns  peanuzamuu  mporpamMMbl  OMOMMOTeYHBIM  QoHA  00pa3zoBaTEIbHON
OpraHu3aIMy JOJDKEH HMMETh TeYaTHbIE W/WIM JJEKTPOHHBIE 00pa3oBaTeIbHbIE U
UH(OOpPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHBIC  JUII  HMCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM IMPOIIeCCe, HE CTapIIe MATH JIET C MOMEHTA U3/IaHMS.

3.2.1 OcHoBHas yueOHasl JIUTEpPaATypa

1. Pymzutuc, I'. E. Xumus: 6a30Bsiii ypoBens : yueonuk / I'. E. Pynzutuc, ®@. I'.
®denpaman. — Mockaa : [Ipocsemenune, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Tekcr : anexTponHbli // JlaHb : a3nekTpoHHO-O0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/408677

3.2.2 lonmosiHUTENbHAS yUeOHasl JIUTEePaTypa

1. AndpunorenoBa, W.B. Xumwusa. bazoseiii ypoBerb: 10—11 xmacchr :
yu4eOHMK 11 cpenHero obmiero obpaszoranus / U. B. Andunorenosa, A. B. babkos,
B. A. TlonikoB. — 2-¢ u3n., uicnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2024, —
290 c. — (Oo6meo6pazoBarenbHbiii ki), — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHBI  //  OOpasoBatenbHas  1iatdpopma  FOpait  [caiit]. ——
URL.: https://urait.ru/bcode/544870

2. Aupunorenoa, M. B. Xumus : y4yeOHUK H TIPAKTHKyM JUIS CPEIHETO
npodeccroHaIbHOTO oOpazoBaHus / . B. AaduHoreHosa, A. B. baGkog,
B. A. TlonikoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2024, —
291 c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct
:  anektponneli //  OOpasoBarenpHas miatdpopma  FOpaiit  [caift]. —
URL.: https://urait.ru/bcode/538526

3. Amapues, A. . O6mas xumusi. COOpHUK 3aJjaHUl C pPUMEpaMU PEIICHHH !
yaeOHOe mocoOue i cpeHero npodeccruoHalbHOro oopasoanus / A. M. AnapHes,
JI. 1. Abonuna. — 2-e wu3n., uchnp. u jgon. — Mocksa : UWznatensctBo HOpaiit,
2024. — 127 c¢. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-09932-4.
— Texkct : snextponnsii // OOpaszoBatenbHas mnatdopma HOpaiit [caliT]. —
URL.: https://urait.ru/bcode/539181

4, I'abpuensn, O. C. Xumus: 10-i kmacc: 6a30BbIil ypoBeHsb : yueonuk / O. C.

l'abpuensn, U. I'. OctpoymoB, C. A. CmankoB. — 5-¢ u3d., crep. — Mocksa :
IIpocsemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcrT :
ANEeKTpOHHBIN //  Jlaub  : 3JeKTpoHHO-OMOnmotreunas  cuctema. —  URL:

https://e.lanbook.com/book/335039

5. IN'abpuensn, O. C. Xumus: 11-i knacc: 6a30BbIid ypoBeHb : yueoHuk / O. C.
lNabpuensn, . I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3d., crep. — Mocksa :
IIpocsemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — TekcrT :
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ANEeKTpOHHBIN //  Jlaub  :  3JeKTpoHHO-OMOnMotreunas  cuctema. —  URL:
https://e.lanbook.com/book/335036
6. MapteiHoBa, T.B. Xumusa: y4eOHMK M NPAaKTUKyM JJIS  CPEIHEro

po¢eCCUOHATLHOTO oOpazoBaHus / T. B. MaptbiHOBa, N. B. ApramoHosa,
E. b. 'ogyHoB ; mon obmieit pepgakuueir T. B. MapTbiHOBOW. — 2-€ u31., HCHOp. U
non. — Mocksa : UznarensctBo [Opaiit, 2024. — 368 c. — (Ilpodeccuonansuoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcTt : DJIEKTPOHHBIA //

Oopa3zoBatenbHas mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/536721
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4. KoHTpPOJIb M OLIEHKA Pe3yJ1bTATOB OCBOCHHUSA 00111e00pa3oBaTe/IbHOI

JTUCHUILIMHBI

KoHTpoJb M omeHKa pacKpbIBalOTCS 4epe3 AUCHUIUIMHAPHBIE pPE3yIbTaThl,
YCBOCHHBIEC 3HAHUS M MPUOOPETEHHBbIE OOYYAIOIIMMUCS yYMEHUs, HalpaBJCHHbIC Ha
dbopmupoBanue 00mKX U NPOGHeCCHOHATBHBIX KOMIETEHINMN.

Oo6mas/npodeccuonanbuast
KOMIETEHIU S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHH

OK 01.

Bribupars ciocoOst
pereHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPHUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, IT-o0/c

P 3, Temsr 3.1., 3.2, 3.3, I1-o/c
P4, Temrr 4.1, 4.2, 4.3, I1-o/c
PS5, Tema 5.1

P 6, Temsnl 6.1, 6.2, IT-o/c

P 7, Temsr 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTHPOBAHHUE;

- caMocTosITeNTbHas paboTa;

- IPAKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- nupdepeHIMPOBaHHBIN 3a4eT

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKa, aHATIU3a U
WHTEpIpETAINN
nHpopmMaluu u
WH(pOpMaITUOHHBIE
TEXHOJIOTUH JUIsSt
BBITIOJIHEHUS 3a7a4

P1,Temal.2

P 3, Temsr 3.1., 3.2, 3.3, I1-o/c
P 4, Temsr 4.2, 4.3, I1-o/c

PS5, Temas.1

P 6, Temsr 6.1, 6.2, I1-o/c

P 7, Temsr 7.1, I1-o/c

- YCTHBIN OIIpOC;

- TECTHPOBAHHUE;

- caMocTosITeTbHas paboTa;

- MPAKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- i depeHIMpPOBaHHBIN 3a4eT

npohecCuoHATBHOU

NEATeIIbHOCTH

OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIH OTIPOC;
D deKxTHBHO P 3, Temsr 3.3 - TECTUPOBAHHUE;

B3aMMOJEHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaH/JIe

P 4, Temnr 4.2, 4.3, IT-o/c
P 6, Temsr 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- caMocTosITebHas paboTa;

- IPAKTHYECKOE 3aHATHE;

- 1abopaTOpHOE 3aHATHC,

- nudepeHITMPOBAHHBIN 3a9€T

OK 07

ConeiicTBOBaTh COXpaHEHHIO
OKPYXKaloIen Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, Y3(HEKTUBHO
JIIEMCTBOBATh B
Ype3BhIYAHBIX CHUTYAIIUSIX

P 4, Temsr 4.1, IT-o/c
P 6, Tems! 6.1, IT-o/c
P 7, Temsl 7.1, IT-o/c

- YCTHBIN OMpoc;

- TECTUPOBAHUE;

- caMocCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHE;

- nupepeHIMPOBAHHBIN 3a4eT

IIK 1.1. BeImmonHsATs paboOTHI 1O
TEXHUYECKOMY 00CITYKHUBaHUIO
000pyIOBaHUS
pacnpenenuTenbHbIX YCTPOICTB
JNEKTPUYECKUX MMOACTAHIIUHA U
cerell HanpsbkeHueM 1o 110
KHJIOBATT BKIIFOUMTENBHO.

P 2, Temsr 21., 2.2, IT-o0/c
P 3, Tema 3.1, 3.2, [T-0o/c
P4, Tema4.1,4.2, I1-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, IT-o/c

[IK 1.2. TIpon3BoauTh pEMOHT
000pyIOBaHUS
pacnpeaenuTeNbHBIX YCTPOUCTB
3NEKTPUYECKHUX MOACTAHIUHN U
cerell HanpsbkeHneM a0 110

P 2, Temsr 21., 2.2, IT-0/c
P 3, Tema 3.2, IT-o/c
P4, Tema4.1, 4.2, IT-o/c
P 5, Tema 5.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- caMocTosTeNbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHE;

- T pepeHIIMPOBAHHBIN 3a4eT
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KHWJIOBATT BKIIFOUYHUTCIIBHO.

P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, IT-o/c
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