AHHOTaNus
bJ[.12 Xumus
1. O01acTh npuMeHeHust padodeil MPOrpaMmbl
PabGouass mporpamma 0011€00pa30BaTEIFHON JAUCIUIUIMHBI SBISICTCS YacThbIO OCHOBHOM
oOpa3zoBatenbHOi Tporpammel B cooTBeTcTBUU ¢ PI'OC mis cneuunansHocTU: 40.02.01 IlpaBo u
OpraHu3anys CONMAJIbHOrO odecneveHus, 11 00y4daromuXxcst ouHot GOpMbl 00yUEHHUS.

Pabouas nporpamma paspaborana B coorsercTBUM ¢ @I'OC cpennero obmero oopa3oBaHus, ¢
y4eTOM TMPUMEPHOW MporpaMMbl 0O0IEe00pa30BaTeIbHON y4YeOHON JUCIUIUIMHBI «XUMUY,
pexomennoBanHoii ®I'BOY MIIO «MHcTUTYT pa3BuTus MpOo(hecCHOHAIBHOIO 00pa3oBaHMA» B
KayecTBE NPUMEPHON MPOrpamMMBbl JUIsl peaar3alii OCHOBHOM MpogeccuoHaIbHOU 00pa3oBaTelbHON
nporpamMbl CIIO Ha 6a3e OCHOBHOIO O0IEro OOpa3oBaHMS C IOJyUYEHHEM CPEIHEro OOILEero
obpazoBanus (IIporoxosn Ne 14 ot «30» HOs10pst 2022 1.).

2. MecTo y4eOHOIl JMCHUIITIUHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHON MPOrpaMMbl

VYuebnas npucuuminuHa b/.12 Xumus w3yyaercs B oOIIENpO(pECCHOHATBHOM LUKIE B
ctpykrype OOIl CIIO Ha 6a3e OCHOBHOrO 00mIero 00pa3oBaHUS C TMOJYYEHHEM CPEIHETO
cnenuansHoro oopazosanus (I1TIICC3).

3. [lianupyemblie pe3y/ibTAThbI 0CBOEHNS 00111€00pa30BaATENIbHOI JUCHUIIMHBI B COOTBETCTBHU
¢ ®I'OC CIIO u Ha ocuose ®IOC COO
Oco0oe 3HaUeHNE AUCHUIIMHA UMeeT Ipu hopmupoBannu 1 pazButuu OK.



OO01IMe KOMIIETEHIIUU

[nanvpyemsbie pe3yJibTaThbl

OO0mue JlucuninHapHbIe
OK 2. OpranuzoBbsiBath | B yacTu Tpy0BOro BOCIHUTAHMUS: - BJAQAETh CHUCTEMON XMMHUYECKUX 3HAHUH, KOTOpas
COOCTBEHHYIO JI€ATEIbHOCTh, | - TOTOBHOCTh K TPYyAy, OCO3HAHHME IIEHHOCTHM MAaCTEpCTBa, | BKIIOYAET: OCHOBOIOJATAIOIUe MOHATHS (XMMHYECKUN
BEIOMpATh TUIIOBBIE METOMBI | TPYAOIIOOUE; AJIEMEHT, aToM, 3JIEKTpOHHash 00oJiouKa aroma, s-, p-, d-
U crnocoObl  BBIMOJHEHUS | - TOTOBHOCTh K AKTHBHOW JEATEIBbHOCTH TEXHOJIOTMUYECKOM W | AJeKTpOHHBbIE  OpOWTaIM  aTOMOB, HOH,  MOJEKYyJa,
npoeCCUOHATBHBIX ~ 33/ay, | COIMAIbHON HANMpPaBICHHOCTH, CIIOCOOHOCTh WHHIMUPOBATH, | BAJICHTHOCTH, ANEKTPOOTPHULATEIBLHOCTD, CTEINEHb
OILICHUBATD UX | IJIAHUPOBAaTh M CAMOCTOSITENILHO  BBIMOJHATH  TAaKylO | OKHCIICHHUS, XHUMHUYECKas CBSI3b, MOJIb, MOJISIpHAas Macca,
3 PEKTUBHOCTD U KAYECTBO. | AESATEIHHOCTD; MOJISIPHBIA 00BEM, yIJIepOJHBIN CKeleT, (PyHKIHMOHAIbHAS

- HUHTepeC K pasnuyHbiM  cdepaM  npodecCHOHANBHON | TpyNMa, paauKal, H30MEpHUsi, MU30MEphbl, TOMOJOTUYECKUIT

JIESITEIbHOCTH, pan, TOMOJIOTH, YTJIEBOIOPOBbI, KHUCIIOpOJI- u

OBnaseHue YyHHUBEpPCAIbHBIMU YYEOHBIMH IO3HABATEIbHBIMU
JICUCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHE ICUCTBUS:

- CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBaTh CYIICCTBCHHBIH MPU3HAK WM OCHOBAHUS MJIs
CpaBHEHUS, KJIaCCU(PUKAIIMKA U 000OITICHUS;

- ONpeNeNsiTh LeTH JeATEIbHOCTH, 3a/JaBaTh MapamMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH  H
paccMaTpuBaeMBbIX SIBJICHUSIX;

- BHOCUThH KOPPEKTHUBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBHE

AKTYAJIM3UPOBATH

MMPpOTUBOPCUUA B

pe3ynbTaTOB  IENsM,  OIEHHBAaTh  PHCKH  IOCIEACTBHI
JACATCIIbHOCTH,

- pa3BUBaTh KPEaTHBHOE MBIIUICHHE NMPU PELICHUH >KU3HEHHBIX
npobiem

0) 6a30BBIE UCCIIEIOBATEILCKUE ICUCTBUS:

- BJIQJIETh HABBIKAMHU YYE€OHO-HCCIIEIOBATENILCKOW U MPOCKTHOU
JIeATeTLHOCTH, HABBIKAMHU Pa3pelIeHus IpooieMm;

- BBISBIIATh NMPUYUHHO-CJICACTBEHHBIE CBSI3U U aKTYaJIU3UPOBATH
3a7a4y, BBIIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI
JUTSL IOKA3aTeNbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh apaMeTphl U
KPUTEPUH PEIICHUS;

- aHANIM3UpOBAaTh IMIOJYYEHHbIE B XOJ€ pELICHUA 3aJa4yu
pe3yabTaThl, KPUTHYECKH OIICGHMBAaTh WX JOCTOBEPHOCTb,

a30TcojiepXKalllie COEAUHEHUs, OMOJOTUYECKH AaKTUBHBIC
BelllecTBa (YIJIEBOJIbI, KUPBI, OCJIKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJUTMYECKasi PEeIIeTKa, TUIbl XUMUYECKUX peaKIuil
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUYECKUE, PEAKIIMH HOHHOTO OOMEHa), PacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAsS
JIUCCOIMAIUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklliy, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpPUST XMMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
BemecTB A.M. bytiepoBa, Teopus 3JIEKTPOJIUTHUECKON
aucconuanuu, nepuoaudeckui 3axkoH .M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJIOTHYECKHE CBEICHUS
O CBOWCTBax, COCTaBe, IIOJy4YeHUH U OE30MMaCHOM
UCI0JIb30BaHUU BOKHEUIINX HEOPTraHUYECKHUX u
OpraHMYeCKUX BEIIeCTB B OBITY U  MIPaKTHYECKOH
JIeATETbHOCTH Y€JIOBEKa;

- YMETb BBISBISATh XapaKTEpHbIE MPU3HAKU U B3aWMOCBS3b
M3YUYEHHBIX TMOHSTHH, MPUMEHATh COOTBETCTBYIOIINE
MOHSTUS  NPU  ONUCAHUUM  CTPOCHHS U CBOICTB
HEOPraHWYeCKHMX W  OpPraHMYECKUX BEIIECTB U  HUX
MIPEBPALICHHI; BBISIBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUI
c MOHSATUAMHU u MpeICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
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IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;
- YMETb IIEPEHOCUTD 3HAHMS B ITIO3HABATEIBHYIO M IPAKTHUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBAThH 3HAHUS U3 PA3HbIX IPEIMETHBIX 00JIacTeH;
- BBIIBUTaTh HOBBIC UJICH, IIPEUIAraTh OPUTMHAIIBHBIE TOAXObI U
pelIeHus;

- CHocoOHOCTh HMX MHCIIONB30BaHMA B TIO3HABATEIILHOW U
COLIMAJIBHON MTPAKTHUKE

- YMEThb HCINOJb30BaTh HAUMEHOBAHUS XHUMHYECKUX
COCJIMHEHUN MEXIYHApPOJHOTO COK3a TEOPETUYECKOW U
MPUKIATHON XMMHUM U TPUBHUAJIbHBIE HA3BaHUSI BAKHEUILINX
BelmeCTB  (3TWJICH,  aleTWICH, TJULEpPUH,  (PEHOII,
dbopManbaerua, yKCyCcHasl KUCIIOTa, TJIHMIMH, yrapHbIA Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raiieHas W3BeCTb, HeEramieHas
U3BECTh, MUTHEBASI COJIa U JPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX W OPraHWYecKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX PEaKIHid, 00BSCHATh UX CMBICI; TIOJITBEPKIATH
XapaKTepHbIe XUMHYECKHE CBOICcTBa BEIIECTB
COOTBETCTBYIOIIMMH  DKCIEPUMEHTaMH W  3aIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIIUI;

- yMEeTh YCTAHABIMBATh NPUHAAJIEKHOCTb H3YUEHHBIX
HEOPraHMYECKUX U OPraHMYECKUX BEUIECTB K ONIPEICTICHHBIM
KjlaccaM M TpynmnaMm COEAUHEHUH, XapaKTepu30BaTh HUX
COCTaB M BAXKHEHIIME CBOWMCTBA;, ONPENENATh BHIbI
XUMUYECKUX CBs3eH (KOBaJIEHTHAsA, MOHHAS, METAJUTMYECKas,
BOJIOPOJHAS), TUIBl KPUCTAIUIMUECKUX PEHIETOK BEIIECTB;
KIIaCCU(PUIIUPOBATH XUMUYECKUE PEAKIIHH;

- chopmMupoBaTh  MpPEACTaBICHUS: O  XHMHUYECKOM
COCTaBJIAIOLIEN €CTECTBEHHOHAYUYHOM KapTUHBI MUPA, POJIU
XUMUU B TIO3HAHUH SIBJICHUH TPHUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JIMYHOCTH, €€ (PyHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelleHus MPaKTHYECKUX
3aj1a4 1 9KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY
3JI0pPOBBIO U IPUPOTHON Cperie;

- YMETh IPOBOAUTH PAcUeThl MO0 XUMHUYECKUM (hopMyrnaM u
YpPaBHEHUSM XHUMHUYECKUX PEAKIHUH C HCIOJb30BaHUEM
¢u3nUecKUX BEIMYUH, XapaKTEPHU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
yCIIOBHSI) Ta30B, KOJIMYECTBAa BEILECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMUYECKNE 3HAHUS Ul NPUHATHUS PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK

Hcnonn3oBaTh

B obnactu IOCHHOCTH HAYYHOI'O ITIO3HAHU !

- YMCTh  IIJIAHHUPOBATH W BBINOJHATHL XUMHYSCKUM




UH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B
npodecCuoHAIbHON
NeSITETbHOCTH.

- c(hOpMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Da3BUTHUA HayKd U OOIIECTBEHHOMH
NPaKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHME SI3bIKOBOM U YUTATEIIBCKON KYJIbTYPBI KaK
CPEIICTBA B3aUMOACUCTBHS MEXKIY JIFOAbMH U ITO3HAHUS MUPA;

- OCO3HAaHWE LIEHHOCTH HAay4YHOW JeATEIbHOCTH, TI'OTOBHOCTH
OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATENIbCKYIO JESITEIbHOCTD
WHAMBUYaJIbHO U B TPYIIIE;

OBnajseHrue YyHHUBEpPCAIbHBIMU YYEOHBIMH I103HAaBATEIbHBIMU
JEUCTBUAMMU:

B) paboTa ¢ uHpopMmanueii:

- BJIaJCTh HaBBIKAMH IOJyYeHHs] MH(POPMALUU W3 HUCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH MOMCK, aHAJIU3,
CHUCTEMAaTH3allMI0 M HMHTEPIpETaui0 HHGOPMAIMHM PA3TUUYHBIX
BUJIOB U (DOPM IpeICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B Pa3IUUHBIX (popMaTax ¢ ydeTOM HazHAuEHUs
uHbOpMallul M LEJIeBOM ayAuTOpHUH, BbIOMpas ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3YyAIU3aLlUY;

- OLICHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIUH, €e
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-ITUUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeacTBa MH(OPMALIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOTMH B PEIIEHUU KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3AallMOHHBIX 33/1a4 C COOJIOICHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHHKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX M JITHUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BJIAJETh HABbIKAMHU pACIO3HABaHUS M 3aIIUThl MH(OpManuu,
UH(POPMALIMOHHOM 6€3011acCHOCTH JIMYHOCTH;

HKCHEPUMEHT (TIPEeBpAIICHUSI OPraHMYECKUX BEIIECTB NPHU
HarpeBaHUU, MOJIyYEHUE STUIIEHA U U3YYEHHUE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIIMU Ha aJIbJIETUbI, KPaxMall, YKCYCHYIO
KUCIIOTY; JAEHaTypauus OeJKOB NpU HArpeBaHUM, LBETHHIC
peakiuu O€NKOB; MPOBOJUTH PEAKUIUH HOHHOTO OOMEHa,
ONpeseNiATh Cpeqy BOJAHBIX PpacTBOPOB, KaueCTBEHHbIE
peakuMu Ha Cyibdar-, KapOOHaT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMS; PEIIaTh SKCIIEPHUMEHTAIBHBIC 3a/1a4H TI0
temam "Metamwel" u "Hemeramnel") B COOTBETCTBUU C
NpaBWJIaMHA TEXHUKH O€30MacHOCTH TpH OOpaIleHuu C
BEIIECTBAMHU u 1a00paTOPHBIM 000py10BaHUEM;
NPEICTaBIATh PE3yTbTaThl XUMHUYECKOTO IKCIEPUMEHTa B
dopme 3amucu ypaBHEHHI COOTBETCTBYIOIIMX PEAKIHA U
(bopMyIHpPOBATH BBIBOBI HA OCHOBE ITHX PE3yJIbTAaTOB;

- YMeThb aHAJIW3MPOBAaTh XHMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CPEICTB MaccOBOM
uHpopMaLuu, ceTb IHTEepHeT U Apyrue);

- BJAJETh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBJICHUH (Ha00IeHne, U3MepeHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMETb MPOBOJUTH PAcCUeThl 0 XUMHUUYECKUM (POopMysiaM U
YpaBHEHHMSIM XUMHUYECKUX PpEAKIUi C HCIOIb30BaHHEM
(¢u3MUeCKUX BEIMYMH, XapaKTEPHU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
yCIIOBHSI) Ta30B, KOJIMYECTBAa BEILECTBA; HCIOJIb30BAThH
CHUCTEMHBIC XUMUYECKHE 3HAHUS Ul IPUHATUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 5. Hcnonb3oBath
UH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B
npodecCuoHAIbHON
JEeSITETIbHOCTH.

- TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITCILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHHE HaBBIKAMHU yYeOHO-HCCIIEI0BATEIBCKOM, MPOCKTHOM
¥ COLMAIBHOMN JAESITeIbHOCTH;

OgajieHre YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU JICHCTBHSIMHU:
0) COBMECTHas JIeATEeIbHOCTD:

- YMEThb IUIAHUPOBAaTb W  BBINOJHATh XHUMHUYECKUH
AKCIIEPUMEHT (MIPEBpAIICHUs] OPraHUYECKUX BEUIECTB MpPHU
HarpeBaHuM, MOJYYECHUE ATUJICHA U U3YUYEHHUE €TI0 CBOICTB,
Ka4ueCTBEHHBIE PEAKIIMU HA aJbJCTUbl, KpaxMall, YKCyCHYIO
KHCIJIOTY; JCHATypalusi OeJIKOB MPH HArpeBaHUH, I[BETHHIC
peakiuu OeJKOB; MPOBOJIUTH PEaKIMH HOHHOTO OOMEHa,
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OK 6. PaGorats B
KOJUICKTHBE ¥  KOMaHJIE,
sbdekTuBHO 00mMATBCT €

KOJUIETraMH, PYKOBOJCTBOM,
HOTPEOUTEIIMH.

- IOHMMAaTh M HCIIOJIb30BAaTh IPEUMYINECTBA KOMaHIHON u
VH/IUBUYaJIbHOU paboTHI;

- IPUHUMATh L€ COBMECTHOMN JIEATENbHOCTH, OPraHU30BbIBATH
U KOOPAMHHUPOBATH IEHCTBUS IO €€ JOCTHIKEHHUIO: COCTABIIATH
IUIaH  JEUCTBHUM, paclIpeiessaTb poJId C y4eTOM MHEHUH
YYaCTHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

- KOOPAMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUSAX PEasbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

- OCYILECTBIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEJICHUE B
Pa3IMyYHBIX CUTYalUsX, MPOSIBISATh TBOPUYECTBO U BOOOpaXKeHUE,
OBbITh HHUIIMATUBHBIM

OBnajieHre YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

T') IpUHATHE ce0s U IPYTHX JIIOJeH:

- IPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIOAEH Mpu aHamu3e
pE3YyJITATOB EATENBHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JIFOJIeH Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMAaTh MHUpP C TO3ULUHU JIPYroro
YEJIOBEKA,

OTpEeNATh Cpely BOJHBIX pACTBOPOB, KadeCTBEHHBIE
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHMSI; PeIlaTh dKCIEPUMEHTAIbHbBIE 3a/1a4H 10
temam "Metamwtel" u "Hemeramnel') B COOTBETCTBUM C
MpaBWJIaMd TEXHUKM O€30MacHOCTH MPU OOpaIleHUH C
BEIIIECTBAMHU u 1a60paTOPHBIM o0opyI0BaHUEM;
MPEJICTABIATh PE3yIbTaThl XUMUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHUW COOTBETCTBYIOIIUX PpEAKIUH M
(dbopMyIIMpPOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI
4.1 O0beM JMCUMIIMHBI M BUbI Y4eOHOH padoThl

Buo yueonoit pabomot Oovem uacos
MakcumaJjibHasi ydeOHasi HArpy3Ka (Bcero) 54
Oo0s13aTesibHAs ayIUTOPHAS y4eOHAas HATPY3Ka (Bcero) 52
B TOM YHCIJIE:
neKuuu (YpokH) 30
MPAKTUYECKUE 3aAHATUA 22
nabopaTopHbIE 3aHATHS -
CamocTosiTe/ibHasi padoTa o0yualonierocs (Bcero) 2
[TpomexyTouHas aTTectanus B popme:
- ouggepenyuposannozo 3auema — Ha 0aze OCHOBHOTO OOIIEro oOpa3oBaHUS — 6 MEPBOM
ceMecTpe.

4.2. Conep:xxaHue TUCHHUILINHBI

Pa3znen 1. OcHOBBI CTpOEHMS BEILIECTBA

Tema 1.1. CtpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOAa XMMUYECKOU CBSI3U
Tema 1.2. Ilepuoanueckuii 3akox u Tadnauna /{.J. Menneneesa

Paznen 2. XumMuueckue peakiuu.

Tema 2.1. Tunbsl XUMHUYECKUX peaKLU.

Tema 2.2. DnexkTposMTHYECKas TUCCOIUAIIAS U HIOHHBIN OOMEH.

Pa3nen 3. Ctpoenue u cBOMCTBAa HEOPTaHUYECKUX BEILECTB.

Tewma 3.1. Knaccudukarus, HOMEHKIATypa U CTPOCHHE HEOPTAHMYECKUX BEIIECTB.
Tema 3.2. ®U3UKO-XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB

Tewma 3.3. UaeHTuduKkams HeOpraHUIECKUX BEIIECTB.

Pa3znen 4. Ctpoenue u cBONCTBA OPraHUYECKUX BEILECTB.

Tewma 4.1. Knaccudukarnus, CTpoeHHEe 1 HOMEHKJIATypa OPTaHNYECKUX BEIIECTB.
Tewma 4.2. CBolicTBa OPraHMYECKUX COSTUHEHUH.

Tema 4.3. UneHTtudukanus OopraHMYECKUX BEIIECTB, UX 3HAUYCHHWE W NMPUMEHEHHE B OBITOBOW H
MIPOU3BOACTBEHHOM IE€SITEIIbHOCTH YEJIOBEKa.

Paznen 5. KuneTnueckue M TEpMOJUHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHYECKHX
peakuuii

Tema 5.1. CKopoCTh XUMHUYECKUX PEAKIUMN.

XUMHUYECKOE PABHOBECUE

Paznen 6. PactBOphI

Tema 6.1. Ilonarue o pacTBopax

Tema 6.2. MccnenoBanue CBOMCTB paCTBOPOB

Paznen 7. Xumus B ObITY M IPOM3BOICTBEHHOH JIEATEIILHOCTH YEIOBEKA

Tema 7.1. Xumus B ObITY U TPOU3BOACTBEHHOM JCSITEIIBHOCTH YEJIOBEKA



MuHucTEpCTBO HAyKHU U BhIcIIEro oopazoBanus Poccuiickoit deneparuu
benepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTELHOE YUPEIKICHHIE
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1. IACHHOPT PABOYEN NPOT'PAMMBI JIUCHUTLJIAHBI

1.1. O01acTh NpUMeHeHHs padoueil MporpamMMsl

PabGouass mporpamma oO0mieoOpa3oBaTeIbHON AUCIHUIUIMHBI SIBJISETCS YacThIO OCHOBHOM
oOpa3zoBatenbHOi Tporpammel B cooTBeTcTBUU ¢ PI'OC mis cneunansHocTU: 40.02.01 IlpaBo u
OpraHu3anys CONMAJIbHOrO odecnevyeHusl, 1 00ydaroluXcst OYHON GOpPMbI 00yUEHHUS.

Pabouas nporpamma paspaborana B coorBercTBUM ¢ @PI'OC cpennero obmero ooOpa3oBaHus, ¢
y4eTOM TMPUMEPHOW MporpaMMbl 0O0IEe00pa30BaTeIbHON yYeOHON AUCIHUIUIMHBI «XUMUIY,
pexomennoBanHoii ®I'BOY IIO «MHcTUTYT pa3BuTus MNpohecCHOHAIBHOIO 00pa3oBaHMA» B
KauyecTBE NPUMEPHON MPOrpamMMmBbl JUIsl peaar3alii OCHOBHOM MpogeccuoHaIbHOU 00pa3oBaTelbHON
nporpamMbl CIIO Ha 6a3e OCHOBHOrO 00IEro oOpa3oBaHMS C IOJyUYEHHEM CPEIHEro OOILEero
obpazoBanus (IIporoxosn Ne 14 ot «30» HOs10pst 2022 1.).

1.2 MecTo y4eOHOIl JMCHUIIJIMH B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl

VYuebnas npucuumiuuHa b/.12 Xumus w3yyaercs B oOIIENPO(pECCHOHATBHOM LUKIE B
ctpykrype OOIl CIIO Ha 6a3e OCHOBHOrO 00mIero 00pa3oBaHUS C TMOJYYEHHEM CPEIHETO
cnenuansHoro oopazosanus (ITIICC3).

1.3 Ilnanupyemble pe3yJabTaTbl OCBOEHHMSI 001Ie00pa30BaTeIbHON IMCHUILIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO
Oco0oe 3HaUeHKE AUCHUIIMHA UMeeT Tpu hopmupoBanuu u pazButuu OK.
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OO01re KOMIIETEHIIUNA

[ImaHrpyeMbl€ pe3yJIbTaThl

OO0wue

JluctunauHapHbie

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JIeATEIbHOCTH,
BBIOMpATh THUIIOBBIC METOJIbI

U CHOCOObl  BBIMOJIHEHUS
npoecCHOHANBHBIX  3a]ad,
OLIEHUBATh ux

3¢ (PEKTUBHOCT U KaueCTBO.

B gacTtu Tpy10BOTO BOCTIUTAHWS:

- TOTOBHOCTh K TpYyHdy, OCO3HAHHE LIEHHOCTH MAaCTepCTBa,
TpyZaoJooue;

- TOTOBHOCTH K aKTUBHOM JIEATEIIbHOCTH TE€XHOJOIMYECKOU U
COIMAIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH,
IUIAHUPOBATh M CAMOCTOSATEIBHO  BBHIMONHATH  TaKyHO
JIEITENHHOCTE;

- UHTEpeC K pa3nuyHbiM cdepaMm mpodhecCHOHATBHOM
JIESITENHLHOCTH,

OBnajsieHne YHUBEPCAIBbHBIMH YYEOHBIMU MO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHE JICHCTBUS:

- CaMOCTOSITEIbHO (OPMYJIMPOBATh W aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN TPU3HAK WJIH OCHOBAHHS
JUTSL CpaBHEHUS, Kitaccuukanuu u 00001eHNS;

- OMPECNATh eI JNEATEIHHOCTH, 3a/1aBaTh TMapaMeTphl H
KPUTEPUU UX JOCTHKEHUS;

- BBISIBIATH 3aKOHOMEPHOCTH W  IPOTUBOpPEYUS B
paccMaTpUBaeMbIX SIBJICHUSX;

- BHOCUTb KOPpPEKTHBBI B JESATEIbHOCTb, OIICHHUBATh
COOTBETCTBUE pE3yJIbTaTOB LEISAM, OLEHUBATh PUCKHU
IMOCJICICTBUH NEATCILHOCTH;

- pa3BUBaThb KpPEATHMBHOE MBIIUJICHUE TMPU  PEIICHUU

YKU3HEHHBIX TIPOOJIeM

0) 6a30BbIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMH  Y4YCOHO-HCCIIEAOBATEIBCKOW |
IIPOEKTHOM JIeATEIPHOCTH, HABBIKAMHU Pa3PELICHUS MPOOJIeM;
- BBISIBIISITD MIPAYHUHHO-CJICICTBCHHBIC CBSI3H u
aKTyaJu3MpOBaTh 3a/1a4y, BBIJIBHIaTh FHIIOTE3Y €€ PEIICHUS,

- BJIAACTH CUCTEMOU XMMHUYECKHUX 3HaHI/II\/'I, KOTOpas BKIOYACT:
OCHOBOITOJIAraloOlue TMOHATHS (XUMHUYECKHN DJIEMEHT, aToM,
3JICKTPOHHAS 000JI0UKa aToMa, S-, p-, d-3JIeKTpOHHBIE OpOUTaIn
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIFHOCTh, CTENEHb OKHCICHUS, XHMHYECKas
CBsI3b, MOJIb, MOJIIPHASI Macca, MOJIAPHBIA 00BEM, YIJIEPOIHBIH
CKeJIeT, PYHKIMOHAIbHASI TPYIINa, paJuKall, U30MEpHsl, U30MEPHI,
TOMOJIOTUYECKHUI psAJll, TOMOJIOTH, YTJI€BOJAOPOJIbI, KUCIOPOA- U
a30TCO/ICpXKAIIUE  COCINUHCHMsS, OWOJOTUYECKA  aKTHUBHBIC
BelecTBa (YraeBOMABI, JKUPBI, OENKH), MOHOMEp, MOIUMED,
CTPYKTYpPHOE€  3BE€HO, BBICOKOMOJIEKYISIPHBIE  COEIUHEHUS,
KpUCTAJUIMUECKasi pEelIeTKa, TUIbl XUMUYECKUX pEeaKIuil
(OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIC, K30-U SHIOTCPMHUECKHE,
peakiuu  HWOHHOTO  OOMEHa),  pacTBOp,  OJEKTPOJIHTHI,
HEAJICKTPOJIUTHI, DIIEKTPOIIUTHUECKAS TUCCOIUAIUS, OKUCITUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOW pPEaKINH, XUMUYECKOE
pPaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHUS
OpraHUYECKUX BEIICCTB AM. bytneposa, TEOpHs
3JIEKTPOJIUTUYECKON AUCCOUMALNM, Iepuoandeckuil 3axkon JI.1.
MenzeneeBa, 3aKOH COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN S3BIK XHUMHU, q)aKTOJ'IOFI/I‘IeCKI/Ie CBCACHUA O
CBOIICTBaxX, cocTaBe, MOJYyUYEHUU U 0€30MaCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIeSITEIbHOCTH YEI0BEKa;

- YMCTb BBIABJATHL XApPAKTCPHBIC IIPHU3HAKKW W B3aUMOCBA3b
W3YUYEHHBIX TOHATUWA, MPUMEHATh COOTBETCTBYIOIIHME MOHSITHS
npu OnruCaHruu CTPOCHUA U CBOWCTB HCOPraHN4YCCKUX U
OpPraHMYEeCKUX BEUIECTB W HMX NPEBpaAlCHUM; BBISBISATDH
B3aUMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUSIMHA nu
NpeICTAaBICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
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HaXOAUTh  apryMeHTbl  JJIsl  JIOKa3aTeabCTBAa  CBOUX
YTBEPKIACHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELICHHUS;

- aHaJIM3UpPOBaTh IIOJYYEHHBbIE B XOJE pEIICHUs 3aJauu
pe3yJIbTaThl, KPUTHYECKH OLIEHUBATh MX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMETb IIEPEHOCUTh 3HAHUSA B II03HABATEIBHYI0 W
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

- YMETb MHTETPUpPOBATh 3HAHUS M3 Pa3HBIX NPEIMETHBIX
oOJacTei;

- BBIIBUIATH HOBBIE HJEH,
MOJIXO/Ibl U PELICHMUS;

- CHOCOOHOCTh HX HCIOJIBb30BaHUS B II03HABATEIILHOW MU
COLIMAJIbHOW ITPAKTHUKE

npeaiaraTb OpPHUIMHAJIBHBIC

- YMETbh MCIOJIb30BaTh HAUMEHOBAHHS XMMHYECKUX COCIMHEHUN
MEXIYHAPOJAHOIO COK3a TEOPETUYECKON U MPUKIATHON XMUMHUHU
W TpUBUAIbHBIC HAa3BaHMUsS BaXKHEHIIMX BEIIECTB (STUJICH,
aleTHIIeH, MHLEepUH, (heHo1, popManbIerul, yKCycHas KUCIIoTa,
TIMUWH, YTapHbIA Tra3, YIJIEKUCIbI Tra3, aMMHAK, TalieHas
U3BECTb, HEralleHas W3BeCTh, MUThEBas cOAa M JAPYTHX),
COCTaBIATh  (DOPMYJIBI HEOPTraHWYECKMX H  OPTaHUYCCKUX
BEIIECTB, YpPAaBHEHUS XUMHUYECKUX peaKIHidl, OOBSICHITh UX
CMBICJT; TIOATBEPKIATh XapaKTepHbIE XWMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMH M 3alUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUN;

- yMeTh YyCTaHaBIMBaTh NPUHAMIECKHOCTb  HM3YyUYECHHBIX
HEOPTaHWYECKUX W OPraHUYECKUX BEIIECTB K OINpEICICHHBIM
KJIaccaM M IpyIaM COECIMHEHHM, XapaKTepU30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPENEIATh BUAbl XMMHUYECKHUX CBSA3CH
(KoBasieHTHAsi, MOHHAs, METAJUIMYecKasi, BOAOPOJHAsS), THUIIBI
KPUCTAUTMYECKUX  PEIICTOK  BEIIeCTB;  KJIacCU(DUIIUPOBATH
XUMUYECKHUE PEAKIINH;

- cOopMUPOBATH MPEACTABICHUSI: O XUMUIECKOW COCTABIISIONICH
€CTECTBEHHOHAY4YHOW KapTHUHbI MUPA, POJIM XUMHH B ITO3HAHUHU
SIBJICHUW TIPUPOJBI, B ()OPMUPOBAHUU MBIIIICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIHHOW I'PAMOTHOCTH, HEOOXOIUMO
UL pElICHHUs] NPAKTUYECKHX 3aJa4 M SKOJIOTMYECKHU
000CHOBAHHOTO OTHOUIICHHSI K CBOEMY 3JIOPOBBIO M HPUPOTHOM
cpene;

- yMeThb MPOBOJUTH pPACUYEThl MO XUMHUYECKUM (opmyiam u
YPaBHEHUSIM  XMMHMYECKMX PEaKUUMid C  HUCIOJIb30BAaHUEM
duznyeckux  BEIMYMH, XapaKTepU3YIOIIUX  BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, o0OBeMa (HOpPMaJbHBIC
yCIIOBUSI) Ta30B, KOJNMYECTBA  BEILIECTBA;  MCIIOJIb30BATh
CHCTEMHBIE XWMHWYECKHE 3HAHUS Uil NPUHATHUS PELICHHUN B
KOHKDPETHBIX KU3HEHHBIX CUTYallHsIX, CBA3aHHBIX C BEIIECTBAMH
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1 UX IPUMCHCHUCM

OK 5. Hcnonb3oBaTh
UH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHU B
npodecCuoHaIbHON
JIeITCIIbHOCTH.

B o0acT ieHHOCTH HayYHOTO TTO3HAHUS:

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOMN
NPaKTUKH, OCHOBAHHOTO HAa  JMaiore KYJBTYP,
CHOCOOCTBYIOIIIETO  OCO3HAHWUID ~ CBOEro  Mecra B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE SI3IKOBOM M YMTATEIILCKOW KYJIBTYPHI
KaK CpE/ICTBA B3aWMOJICHCTBHS MEXIY JIIOJbMHU M TIO3HAHUS
MUpA;

- OCO3HAHME LIEHHOCTH HAYYHOH IESITEIbHOCTH, TOTOBHOCTb
OCYILIECTBIISATh NPOCKTHYD M HCCIICJOBATEIILCKYIO
JeSITeTbHOCTh WHAMBHUYAJIbHO U B TPYIIIIE;

ORajicHHe YHUBEPCAILHBIMU yUYEOHBIMH TTO3HABATECILHBIMU
JICUCTBUSIMU:

B) pabora ¢ nHpopmaIue:

- BIIaZICTh HAaBBIKAMH TTOJTy4eHUS MHPOPMAIIUU U3 HCTOYHHKOB
pasHbIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIIATh TOWUCK,
aHaM3, CHCTEMATHU3ALMI0 UM HHTEPIPETAlui0 MHPOpPMALUU
pa3INYHBIX BUIOB M (hOpPM NpeCTaBICHUS;

- CcOo3/aBaTh TEKCTHl B pPa3lMYHBIX (opMaTax ¢ Y4ETOM
Ha3HAueHUs MH()OpMAIMK W IEJICBON ayJUTOPUH, BHIOHpas
ONTUMAIIEHYIO (DOPMY MPEICTABICHHS U BU3YyaTH3aIHHL;

- OIICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTDh HH(OPMAIIHH, €€
COOTBETCTBHUE MPABOBBIM U MOPAILHO-ITUYECKIM HOpMaM;

- WCIONB30BaTh  CpPeICTBAa  HMH(DOPMAIMOHHBIX |
KOMMYHHKAITIOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M  OpPraHM3allMOHHBIX  3a1a4  C
coOmoneHreM  TpeOOBaHMH  JPrOHOMHUKH,  TEXHHUKH
0€30IacHOCTH, THTHEHBI, pecypcocOepexeHus, PaBOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHMS M 3aIIIUTHI HH(POpMAIUH,

- YMEeTh MJIAaHUPOBATh U BBIMOJHATH XUMUYECKUI HKCIIEPUMEHT
(mpeBpaiieHuss OpPraHMYeCKUX BEIIECTB TMPU HArpeBaHUH,
MOJTlyuYeHHEe JTUJICHA M W3YYEHHE €ro CBOICTB, KaueCTBEHHBIC
peakiMu Ha aJdbJCTHIbI, Kpaxmal, YKCYCHYIO KHUCJIOTY;
neHatypanuss OENKOB MpU HarpeBaHWHU, LBETHBIE pPEaKINH
OCIIKOB; TPOBOAWTH PEAKIIMM HOHHOTO OOMEHa, ONpEeIeIsTh
Cpelly BOJIHBIX PaCTBOPOB, KAUYECTBEHHBIE PEAKIINH Ha CyIb(aT-,
KapOoOHAT- W XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHHS; peiarh
SKCIIEpUMEHTalbHbIE 3a7aud 1o TeMam "Metamibl" u
"Hemetannbl") B COOTBETCTBUM C NpPaBUJIAMU  TEXHHUKHU
0€30MacHOCTH IpHU OOPAIEHUH C BEIIECTBAMHU U JIaA0OPATOPHBIM
o0opyloBaHHEM; TMPEACTaBIATh PE3yJbTaTbl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOILIUX
peakuuii W (GOPMYJIMPOBATH BBIBOJABI HA OCHOBE JTHUX
pe3yNbTaToB;

- yMeTh  aHAIM3UPOBATH  XUMHUYECKYH)  HH(OPMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopMaIuu, cetb IHTEpHET U IpyTrue);

- BJaJIeTh OCHOBHBIMH METOJaMHU HAyYHOTO TMO3HAHUS BEIIECTB
M XUMHUYECKMX  sIBIeHUW  (HaOJIoJieHHWe,  U3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YyMETh TPOBOJUTH pPACUYETHl MO XUMHYECKHM (opmynam u
YpaBHEHUSAM XUMHUYECKHUX pEaKUUid ¢  HCIOJIb30BAHHEM
GU3MYECKUX  BEIWYMH, XapaKTepU3YIONUX  BeIlecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpPMaJbHBIE
YCJIOBHSI) Ta3oB, KOJIMYECTBA  BEIIECTBA;  HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS Jid MPUHATHS pElIeHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM
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nH(GOPMAIMOHHON 0€30aCHOCTH TUYHOCTH,

OK 5. Hcnonw3oBars
UH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B
npodeccuoHanbHOM
JESITCIILHOCTH.

OK 6. Pa6otath B
KOJUISKTUBE W  KOMAaHJIE,
3¢ pexkTHBHO OO0mAThCA €

KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIIAMHU.

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH U
CaMOOIIPEIETICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-UCCIeI0BATENHCKOMH,
MPOEKTHON U COLIMATIBbHOM AEATEIBHOCTH;

OsnageHue YHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) coBMecTHas IeSTEIbHOCTD:

- TIOHMMAaTh U HCIIOJIb30BaTh MPEUMYILECTBA KOMaHJHOU U
WHAUBUAYAIbHON paboOThI;

- OPUHUMATh  LEM  COBMECTHOW  JI€ATEIbHOCTH,
OpraHM30BBIBATH M KOOPAUHUPOBATH JECUCTBUS IO €€
JOCTH)KEHMIO: COCTABJIATh IUIAH JEHUCTBHM, pPAaCIpenessaTh
pOJIU ¢ y4eTOM MHEHHUH YYaCTHHKOB 00CYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPIWUHHUPOBATH M BBHINOIHATH pabOTy B YCIOBUSX
peanbHOro, BUPTYaJIBHOTO u KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYILECTBIISATh IIO3UTUBHOE CTPATErMYECKOE ITOBEJCHUE B
pa3IMYHBIX  CUTyaUusiX, HpPOSABIATbH  TBOPUYECTBO U
BOOOpakeHue, ObITh NHULIMATUBHBIM

OBnajieHne yHUBEPCAIbHBIMH PETYJIITUBHBIMU JI€HCTBUSMMU:

T) IpUHATHE ce0s U IPYTHX JIIOJICH:

- NPUHUMAThb MOTHUBBI U APryMEHTHl APYIHX JIOJEH MpHU
aHaJIU3€e PE3yJIbTAaTOB IEATEIBHOCTH;

- MPU3HABATh CBOE MTPABO U MPABO APYTUX JIFO/IeH HA OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHMMATh MUP € MO3HUIUU APYTOTO
YEJIO0BEKa;

- YMEeTh MJIAaHUPOBATh U BBIMOJHATH XUMUYECKUI HKCIIEPUMEHT
(mpeBpaiieHuss OpPraHMYeCKUX BEIIECTB TMPU HArpeBaHUH,
MOJTlyuYeHHEe JTUJICHA M W3YYEHHE €ro CBOICTB, KaueCTBEHHBIC
peakiMu Ha aJdbJCTHIbI, Kpaxmal, YKCYCHYIO KHUCJIOTY;
neHatypanuss OENKOB MpU HarpeBaHWHU, LBETHBIE pPEaKINH
OCIIKOB; TPOBOAWTH PEAKIIMM HOHHOTO OOMEHa, ONpEeIeIsTh
Cpelly BOJIHBIX PaCTBOPOB, KAUYECTBEHHBIE PEAKIINH Ha CyIb(aT-,
KapOoOHAT- W XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHHS; peiarh
SKCIIEpUMEHTalbHbIE 3a7aud 1o TeMam "Metamibl" u
"Hemetannbl") B COOTBETCTBUM C NpPaBUJIAMU  TEXHHUKHU
0€301acHOCTH IPU OOPAIICHUH C BEIIECTBAMU M J1a0OpPaTOPHBIM
o0opyloBaHHEM; TMPEACTaBIATh PE3yJbTaTbl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOILIUX
peakuuii ¥ GopMyITHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJILTATOB
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OK 5. Hcnonb3oBath
nH(pOpMaAITMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B
pohecCHOHATBLHOM
NEeSITETTLHOCTH.

B 00nacTH 3K0710rM4ecKoro BOCIUTAHHUS:

- c(hopMUPOBAHHOCTH 3KOJOTMUYECKON KyJIbTYphl, TIOHUMaHHUE
BIIMSHHSL ~ COLMAIbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE NPUPOJHOM M COLHMAIBHOW CpENbl, OCO3HAHUE
r7100aJIBHOTO XapaKTepa dKOJIOTHYECKUX Mpo0iIeM;

- IJIJAHUPOBAHUE U OCYLIECTBICHUE AEUCTBUN B OKPYXKarOLIeH
Cpelne Ha OCHOBE 3HAaHHs LEled YCTOWYMBOIO DPa3BUTHS
YEJI0BEYECTBA;

AKTMBHOE  HENpUATHE JCUCTBUM, IPUHOCALIUX  Bpex
OKpYKarollen cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHYECKHIE
MOCJIEACTBYSI IPEANPUHUMAECMBIX JEHCTBUH, IPENOTBPAILATh
ux;

- pacmIMpeHuEe OmblTa JEATEIBHOCTH  DKOJOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJAJEHHE HaBBIKAMH  y4eOHO-MCCIIEOBATENIBCKOM,
MMPOEKTHOM U COIMUAIBLHON JIeSITEeIbHOCTH,

- copMUPOBATH MPEICTABICHUSI: O XUMUICCKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIM XUMHH B MO3HAHUHU
SIBJICHUH TPUPOBI, B (POPMHUPOBAHUHU MBIIIICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW T'PAMOTHOCTH, HEOOXOIUMOM
JJIsA peICHUA MPAKTUYCCKUX 3aga4d n OKOJIOTHYCCKH
000CHOBAHHOTO OTHOUICHHSI K CBOEMY 3/IOPOBBIO M MPUPOTHOM
cpene;

- yMeThb COONIOAATh MpaBHiia SKOJIOTHYECKH IIeJIecO00pa3HOro
NOBEIEHUs B OBITY M TPYJOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUsI CBOEro 3J0POBbS M OKPYXKAKOIIEW MPUPOIHOMN
CpCanl; YUUTBIBATH OITIaCHOCTH BO3H€I>10TBPISI Ha  KHUBBIC
OpraHu3Mbl  ONpPEACNICHHBIX  BEUIECTB, IOHUMAas  CMBICH
IIOKa3aTelIs MPeaeIbHON TOIyCTUMONM KOHIICHTPALUH
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI
2.1 O0beM TUCHUITHHBI U BUbI y4eOHOH padoThI

Buo yueonoit pabomot Oobvem uacos

MakcumajibHas yyeOHass Harpy3ka (Bcero) 54
Oobs3aTesibHAsI AyIUTOPHAA yyeOHasi HArpy3ka (Bcero) 52

B TOM YHCIJIE:

JeKIuH (YPOKH) 30
MIPAKTUYECKUE 3aHATH 22
aboOpaTOPHBIE 3aHATHS -
CamocrosiTesibHas paboTa o0y4yaronierocsi (Bcero) 2

[TpomesxyTouHas arTecTanus B popme:

ceMecTpe

- oughghepenyuposannoco 3auema — Ha 0aze OCHOBHOTO OOIIETO OOpa3OBaHUSI — 8 NEPEOM
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2.2. TemaTn4yecKuii IJIAH U COAeP:KaHHEe AU CIUILIMHBI

HaumenoBanue Conep:kanue yuyeOHOro Marepuasia (0OCHOBHOE M PO ecCHOHATILHO- Oo0bem dopmMupyem
pa3aesioB M TeM OPHEHTHPOBAHHOE), JJA00PATOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb 4aco0B ble KOMIIeTEHINH
1 2 3 4
Paznen 1. OcHOBBI CTPOEHHsI BElllECTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 2
CrpoeHue aToMOB Teopernueckoe odyueHue 2
XUMHHCCKUX CoBpemenHast MOJielib CTpOeHUsE aToMa. CHMBOJIMYECKUM S3bIK XUMUH. XUMUYECKUH
SJICMCHTOB 1 DIIEMEHT. DIEKTPOHHAs KOH(pUrypaius aroMma. Kinaccupukanus XuMHYECKHX 2JIEMEHTOB (S-,
fipupona p-, d-3memenTsl). BanieHTHBIE 31€KTPOHBL. BaleHTHOCTD. DIIEKTPOHHAS IPHPO/Ia XUMHUYECKON 2
XAMHICCKOUN CBA3H |cpgsy,  DeKTpOOTPULATENLHOCTE. BUABI XUMHYECKOM CBA3M (KOBaJ€HTHAs, HOHHAS,
MeETaJINYECKast, BOIOPOAHAsI) M CIIOCOOBI €€ 00pa30BaHMSI
IIpakTHyeckue 3aHATHA 2
Pemenue 3anannii Ha UCIIOIB30BAHUE XMMUYECKOW CUMBOJIMKY U HA3BaHUW COCIMHEHUN
10 HOMEHKJAType MEXIYHApOAHOTO COI03a TEOPETUYECKOW W TPHUKIATHONM XHMHH H
TPUBHAIIbHBIX Ha3BAaHUH UIS COCTABICHUS XUMHUECKUX (POPMYI ABYXaTOMHBIX COCIMHEHHIA
(oxcuaoB, Cyab(hOUI0B, THAPUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCTUHEHHUN OTICIHHBIX )
KJIACCOB.
[IpakTrueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEKIYy CTPOCHHUEM aTOMOB XUMHUYECKHUX
3JEMEHTOB U TNEPUOJIMYECKHMM HM3MEHEHHEM CBOMCTB XUMHUYECKUX OJJIIEMEHTOB M HX
COEMHEHHI B COOTBETCTBUU C MOJOXKEHUEM [leprnoinuecKoi CUCTEMBI.
Tema 1.2. OcHOBHOe cofep:KaHue 2 OK 2
[Tepuonnueckuit Teoperuueckoe o0yueHue 2 OK 5
3aKOH 1 Tabyuia [leproguueckas cucreMa XUMUUYecKHX dineMeHToB J[.M. Menneneesa. Dusnueckuit
AN Menneneesa  |cypien [lepnoguueckoro 3akona /I.JM1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB
XUMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C )
MOJIOKEHUEM XUMHUYECKOro anemeHTa B llepuoguyeckoit cucteme. MUpOBO33peHUECKOE U
HayyHoe 3HaueHue Ilepuommueckoro 3akona JI.MI. MenpeneeBa. Ilpornossr JI.W.
MenneneeBa. OTKpbITHE HOBBIX XMMHYECKUX 3JIEMEHTOB
Paznea 2. Xumnueckue peakuuu 6
Tema 2.1. Tumsr OCcHOBHOe coiepKaHue 4 OK 2
XUMHUYECKUX Teoperuueckoe o0yueHue 2
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peakuui

Knaccugukanus u THIBI XUMHUYECKUX PEAKIMA ¢ yJyacTHeM HEOPraHMYEeCKHX BEIIECTB.
CocraBrieHUe ypaBHEHUH PEaKIUN COCAMHEHUS, PA3JIOKEHHUs, 3aMEIIeHHs, OOMeHa, B T.4.
peaKHI/Iﬁ I‘OpeHI/IH, OKHCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUsS OKHUCIEHUA-BOCCTaHOBIEHHS. (CreneHb OKUCIEeHUS. OKUCIUTENh U
BOCCTAaHOBUTCIIb. COCTaBHeHI/Ie n ypaBHI/IBaHI/Ie OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
METOIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIMHU B MIPUPOJIE,
IIPONU3BOJCTBCHHBIX MMPOLCCCAX MU XXU3HCACATCIBbHOCTH OPIraHUu3MOB

IIpakTH4yecKkue 3aHATHSA

KonunuectBenHblie oTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
PACUCTHI IO YPABHCHUAM XUMHUYCCKUX peaKuHﬁ. Monb kak CAWHHNIIA KOJIMYECTBA BCUICCTBA.
MonsipHast Macca. 3aKOHbI COXPAHEHHUSI MAacChl M SHEPruu. 3akoH ABoraapo. MoJspHbIN
O6’beM razos. OTHOCHUTENbHAs INUIOTHOCTL Ta30B. PacueTsl IO YPaBHCHUAM XUMHYCCKUX
peakIuii ¢ MCIOJIb30BaHMEM MacChl, 00beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIICCTBA

Tema 2.2.
DIIEKTPOTUTHYECKAS
IHUCCOLHAINS U
HOHHEII 00MeH

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHue

Teopus anexkTpoauTHueckoi aucconuanyy. oHsl. DIEKTPONINUTHI, HEANEKTPOINUTEL. Peakuyn
noHHOro ooOMeHa. CocTaBiieHUe peakluii HOHHOTO OOMEHa IMyTeM COCTAaBJICHUS WX TOJHBIX
U COKpPAIlEHHBIX HWOHHBIX YypaBHEHMH. KHCIOTHO-OCHOBHBIE peakuuu. 3ajgaHus Ha
COCTaBJICHUE MOHHBIX PEAKIUI

OK 2
OK 5
OK 6

Paznen 3.Ctpoenue

H CBOMCTBA HECOPraHNIECKUX BCHIECCTB

10

Tema 3.1.
Knaccuduxkarus,
HOMCHKJIATypa 1
CTpOCHHE
HEOPTaHHYECKHUX
BEIIIECTB

OcHOBHOe cofiep:KaHue

TeopeTuquKoe oﬁvqeﬂne

[Tpenmer neoprannveckoit xumun. Knaccudukarus Heopranudeckux BemecTs. I[Ipocteie
U CcloXHble BeliecTBa. OCHOBHBIE KJIACChl CIJIOKHBIX BEIIECTB (OKCHABI, TUAPOKCHUIBI,
KHCJIOTHI, COJIN). B3auMOCBSI3p HEOPraHNYECKHUX BEIIECTB. ArperaTHble COCTOSIHUSI BELECTBA.
Kpucrammmueckue u amopdHble BelecTBa. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHasd,
MOJIEKYJISipHasi, HOHHAsI, METaJuIn4YecKast). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT
TUIIA KPUCTAJUINYECKOW PEIIETKN. 3aBUCUMOCTh XMMHUYECKON aKTMBHOCTH BEILECTB OT BUAA
XMUMUYECKOH CBSI3U M TUMA KPUCTATINYECKOH pemeTku. [IpuunHbpl MHOT00Opasus BEIIecTB

[IpakTnyeckune 3aHATHA

Homenkiatypa HeEOpraHMYeCKMX BELIECTB: HAa3BaHUE BEIIECTBA MCXOAd U3 HX
XUMUYCCKON (HOPMYJIbI MM COCTABJICHHUE XHMHUYCCKOM (OpMYJIBI MCXOJs W3 Ha3BaHUs

OK 2
OK 5
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BeniecTBa 1o MexxayHapoaHoit (MIOITAK) unu TpuBrnanbHONM HOMEHKIIATYPE.

Pemenne mpakTudyeckux 3aJaHui Mo KiaccU(PUKAIMKM, HOMEHKIATYpPE U XUMHUYECKUM
(opMysaM HEOPraHWYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbIN ra3, YrieKUCIbIHA ras,
aMMUakK, raiieHas W3BeCTb, HETallleHas H3BECTh, NMUThEBas COJa U JAPYTUX): Ha3blBaThb U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACATh MPHUHAICKHOCTD K KIlaccy.

Hcrounnku xumuaeckoi mHGopMaIuu (CpeacTB MaccoBoi nHpopManuu, ceTh UHTepHeT
u apyrue). [Touck nndopmalyu 1o Ha3BaHUAM, HASHTHPHUKATOPaM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. dusuxo- OcHOBHOe cofep:KaHue 6 OK 2
XUMHYECCKHUE Teopernyeckoe 00yueHue 4 OK 5
CBOJICTBA Mertamibl. O6mue GU3ndIecKrue U XMMUYECKHe CBOMCTBA METAIIIOB. CIOCOOBI MOTyYeHUSI.
HEOPraHUICCKUX 3HaueHUE METANIOB M HEMETAUIOB B IMPUPOJAE U IKU3HEAEATEIBHOCTU YEJIOBEKa U
BCIECTB opranu3MoB. Koppo3ust MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH )
Hemerannpl. Ob0ume Qusnueckue M XUMHUYECKUE CBOWCTBA HEMETAJIOB. THUNHUYHBIE
cBoiictBa HeMeraioB IV— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEAMHEHUMN
HemeTaioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPUPOIE
XUMHUECKUE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHWYECKHX BEIIECTB (OKCHJIOB,
TUIPOKCHUIOB, KUCJIOT, COJiel M 1p.). 3aKOHOMEPHOCTHM B H3MEHEHUHU CBOMCTB IMPOCTHIX 2
BELIECTB, BOJOPOIHBIX COEMHEHHM, BBICIINX OKCUJIOB M TMIPOKCHUIOB
IIpakTHyecKkHne 3aHATHA 2
CocraBneHne ypaBHEHUH XHMHUYECKUX pEaKUUH C y4acTHEM HPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHAOB METAJJIOB, HEMETAIIIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBAaHH 1 aM()OTEPHBIX THAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOoJy4YeHre U 6e30I1acHOe UCIOIb30BaHUE Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH I€ATEIbHOCTU YEJIOBEKA
Pa3jnen 4.CTpoeHue U CBOIICTBa OPraHMYeCKUX BellleCTB 16
Tema 4.1. OcHOBHOe cofiep:KaHue 4 OK 2
Knaccudukarus, TeopeTnueckoe ooyueHue 2
CTPOCHHUC H IlosiBieHMe W pa3BUTHE OPraHUYECKOM XMMMM Kak Hayku. Ilpeamer opranudeckou
HOMCHKJIATypa XUMUU. MeCTO U 3HaueHHE OPTraHNYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HaYK.
OpraHH4C€CKUX XUMHUYECKOE CTPOCHUE KaK MOPSAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COINIACHO HX 2
BCHICCTB BAJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUM XHMHUYECKOIO CTPOEHUS OpPraHWYECKHX

coenquHeHnil A.M. bytiiepoBa. YriiepoHblii CKEJIET OPraHUYECKON MOJIEKYJIbI. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI MOJIEKYI. M30MEpHs M H30MEPBL.
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[Tonsatue o ¢yHKuMOHaNbHON rpynme. Pamukan. [IpuHIMIB  KiIaccupUKAIIH
OpPraHMYECKHUX COCIMHEHUI. MeXayHapoaHas HOMEHKJIATypa W NPUHIUIIBI HOMEHKIATYPbI
opranudeckux coeauHeHuil. [lonsTre 00 azoTcomepkalivX COEIMHEHUSX, OHMOJOTHYECKH
aKTUBHBIX BellecTBax (YIVIeBOJAX, JKUpax, OeJKax U Jp.), BBICOKOMOJEKYJSPHBIX
COEMHEHHIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4yecKkue 3aHATHSA

Homenknatypa opraHMyeckux COEAMHEHHUN OTIENbHBIX KJIAccoB (HACHIIICHHBIE,
HEHACBIIIEHHBIE U apOMaTHYECKHE YTIIEBOJOPO/BI, CIIUPTHI, ()EHOJNBI, albIAETH/IbI, KETOHHI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHUE MOJHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHMYECKUX BELIECTB OTAEIBHBIX KJIACCOB, UCIOJB3Ysl UX HA3BAHUS 110 CUCTEMAaTHYECKON
W TPUBHAIBHONW HOMEHKIJIAType (STWUJIEH, aleTHJICH, TIUIEpuH, (eHon, (GopMabIeTHI,
YKCYCHasi KHUCJIOTa, TIMLIKH). PacueTsl mpocTeiimeid (popMysbl OpraHu4ecKoi MOJEKYJIIBI,
HUCXOJs U3 DJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEIMHEHUN

OcHOBHOe€ CoacpKaHue

TeopeTnueckoe o0yueHmne

@U3UKO-XMMUYECKHE CBOMCTBA OpPraHWYECKMX COCAUHEHUM OTAEJBHBIX  KJIACCOB
(ocobenHocTu kiaccu(puKauy U HOMEHKIATYyphl BHYTPH KJacca; TOMOJOTHYECKUH psii U
obmas ¢dopmyna; uzoMepus; (HU3MYECKHE CBONCTBA, XUMHUYECKHE CBOWCTBA; CIIOCOOBI
MOy YESHHS):

— TpelesbHbIE YIIIEBOAOPOb! (aJIKaHbl M LUKIIOANKaHbl). ['OpeHre MeTaHa Kak OJUH M3
OCHOBHBIX HMCTOYHHKOB TeIJIa B MPOMBIIIICHHOCTH © ObiTy. CBOICTBa TPHUPOIHBIX
YTJIEBOIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HempeneNbHble (aJKEHBbI, ANKUHBI W AJIKAJWEHbI) U apOMaTHYECKHE YTIEBOJIOPOIBI.
l'openue aneruneHa Kak UCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUISl CBAPKU U PE3KU
METaJJIOB

— KHUCIJIOPOJCOJIepKAlllue COeAUHEHHs (COUPTHl U (EHONbI, KapOOHOBbIE KHCIOTHI U
3GUphl, anbIeruAbl W KETOHBL, KHUPBI, yrieBoabl). IlpakTuueckoe mpUMEHEHHE
STWICHIVIMKONS, TauuepuHa, ¢enona. [Ipumenenue ¢opmanpaeruaa, aneTaableruia,
YKCYCHOU KHCTIOTBI. MbIJIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT. MoOroIIIne CBOMCTBA MbLIa

—  a3oTcojepKallie  COeIuHEeHHMs  (aMMHBI M aMHHOKHUCIOTHI,  O€JKH).
BbiCOKOMOJNIEKYIISIpHBIE  COCAMHEHUS  (CMHTETHYECKHE U OMOJOTHYECKU-AKTHUBHBIC).
Monomep, noaumep, CTIPYKTypHOe 3BeHO. I[lommmepusanuss OSTWIEHA Kak OCHOBHOE
HaIlpaBJICHUE €r0 UCIIOJIb30BaHU.

I'eHeTHyeCKas CBSA3b MEXKAY KJIAaCCAMHM OPraHUYECKUX COCIMHEHUI

HpaKaneCKne 3aHATHA

OK 2
OK 5
OK 6
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CBoiicTBa OpraHMYECKUX COCJAMHEHUN OTIEIbHBIX KJIACCOB (TpUBUAJbHAA U
MeXAyHapoaHasi HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOIy4YeHHUS): IPEeAeTbHbIC
(ankaHBI ¥ UKIIOAJIKAHBI ), HEMPEIEeNbHbIE (AJTKEHbI, AIKUHBI U aJIKaJUEeHBI) 1 apOMaTHUYECKUE
YTIEBOIOPOAbI, CIIUPTHI U (PEHOIIBI, KapOOHOBBIE KUCIOTHI U APUPHI, aTbACTUIbl U KETOHBI,
aMUHBI ¥ aMHHOKHCJIOTBI, BHICOKOMOJICKYJISIPHBIE COEIWHEHHUS. 3a/JaHHsl Ha COCTaBJIECHUE
YpaBHEHUH XMMHUYECKHX PEaKIHil C yJyacTHeM OpPraHM4YeCKHX BEIECTB HAa OCHOBAaHUU HUX
COCTaBa U CTPOECHUS

CocraBieHue cxeM peakiyii (B TOM YKCIIe MO MPeaIoKEHHBIM IIeoYKaM MpeBpalleHuit),
XapaKTEepU3YIOUINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIUHEHUH OT/IEIbHBIX KIJIACCOB,
CrocoObl WX TOJYYEHUS W HA3BaHHE OPraHWYEeCKUX COCAMHEHUU IO TPUBHAIBLHOW WU
MEXIyHapOJAHON CUCTEMaTU4YeCKOW HOMEHKIIATYypE.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM HAa  CBOMCTBA
OpPraHMYECKUX COECAMHEHUN OTJIENbHBIX KJIACCOB

Tema 4.3. OcHoBHOe coep:kaHue OK2
Wnentndukanms Teopernuyeckoe o0ydenune OK'5
OpraHUHCCKUX Buooprannueckne coemuHeHus. lIpuMeHeHMe M OMOJNOrMYecKas pOJb YIJIEBOJIOB. OK 6
BCIICCTB, X OKHCJIEHHE YIIIEBOIOB — UCTOYHUK DHEPIHH JKMBBIX OpraHu3smMoB. O0iacTd NpUMEHEHHs
SHA9CHHC 1 aMMHOKHUCIOT. IlpeBpamienusi GENKOB NMINM B OpraHu3Me. buonorudeckue (QyHKIMHU
MPUMCHCHNC B OenkoB. buosornueckue GyHKIMH KUPOB. POJIb OPraHUueCcKOi XMMHUHU B PEILIEHUH TIPOOIIEM
ObITOBOH 1 _ | numeBoit Ge3onacHocTH
TIPOU3BOICTBCHHOM Ponp opranmueckoil XuMuHM B pEIICHUH MPOOJIEM SHEpreTHueckoil O0e3omacHOCTH, B
ACATCITEHOCTH Pa3BUTUM MEIMIMHBI, CO3JaHHM HOBBIX MATEPHATIOB, HOBBIX HCTOYHUKOB JHEPIUU
Henoseka (anbTepHATUBHBIE UCTOYHMKH SHEprun). ONacHOCTh BO3ACHCTBUS HA JKMBBIE OPraHU3MBbI

OPraHMYECKHX BEIIECTB OTAEIbHBIX KIAaCCOB  (YIJIEBOIAOPOMIbI, CIHUPTHL, (EHOJBI,

XJIOPOPraHMYECKUE TPOM3BOAHBIE, ANBIETUABI M JP.), CMBICH IOKa3aTess MPEIeIbHO

JIONYCTUMOM KOHIIEHTPALIUH
Paszjes 5. Kunernueckue M TepMOIMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHMS XUMHUYECKHX PeaKimii
Tema 5.1. CkopocThb OcHOBHOe coJiep:KaHue OK2
XUMHYECKUX Teopernueckoe o0yueHue OK 5
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peaKuui.
XUMHAYECKOE
paBHOBecCHE

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (AKTOPOB: MPUPOIBI PEATUPYIOIIUX
BEILECTB, KOHIIEHTPALIMHM PEATUPYIOIIMX BEIIECTB, TEMIIEPATYpPhl U IJIOMIAAN PEAKIIMOHHON
nmoBepxHOCTU. TeroBbie (DPEKTh XUMHUECKHX pPEaKIuil. DK30- U JIHIOTEPMUYECKUE,
peaKkiuu.

OOpatumocTh peakiuil. XUMHYECKOE PAaBHOBECHUE M €r0 CMEIICHHE IO JCHCTBUEM
pa3nuyYHbIX (PAKTOPOB (KOHIIEHTpALMsl pPEareHTOB WM NPOAYKTOB pPEakiuH, JaBlICHUE,
TeMIlepaTypa) I CO3/IaHUs ONTUMAJIBHBIX YCIIOBUW MPOTEKAHHUS XUMHUYECKUX IMPOILIECCOB.
ITpuanmmn Jle laTenne

HpaKaneCKne 3aHATHUA

Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHaIu3 (PaKTOPOB, BIMSIOUIMX Ha
N3MEHEHHE CKOPOCTM XWUMHYECKOW pPEAaKuuu, B T.4. C TO3UIUM DJKOJIOTMYECKH
1eJ1ec000pa3HOro MOBEJCHUS B ObITY U TPYIOBOU JEATEIBHOCTHU B LIESIX COXPAHEHHUSI CBOETO
3710pPOBbS U OKPYKAIOIIECH TPUPOTHON CPEIBI.

PeleHne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI HAa npuMeHeHue npuHnumna Jle-Illarense
JUIL HaXOJKICHMs HANpPaBICHWS CMEIIECHUS DPABHOBECHA XUMHUYECKONM PEAKLIUU M AHAIU3
(hakTOpOB, BIMSAIOLUINX Ha CMEIIEHHE XMMUYECKOI'0 PABHOBECHS

OK 2
OK 5

Pasnea 6.PacTBopbl

TeMma 6.1.
IHousarue o
pacTBopax

OcHoBHOe coep:kaHue

TeopeTrnueckoe o0yueHue

PacTBOpeHne Kak (H3UKO-XMMHUYECKHii mporiecc. PactBopsl. CriocoObl MPUTOTOBICHHS
pacTBOpoB. PacTBOprMOCTh. MaccoBast 101 paCTBOPSHHOTO BeriecTBa. CMBICI MMOKa3aTels
npeeabHO JTOMYCTHMOM KOHIIEHTPAIMH W €ro HCIOJh30BAHHUE B OILEHKE JKOJIOTHYECKOM
0e30IMacHOCTH.

[TpaBusIa SKOJIOTHYECKH 1IEJECO00PAa3HOTo MOBEACHHUS B OBITY U TPYIOBOM ACATEILHOCTH
B LEJSAX COXPAaHCHHS CBOETO 3/0POBbS M OKPYXAMOIIEH HPUPOIAHON CpEbl; OMacHOCTh
BO3/ICHCTBHS Ha )KUBBIC OPraHU3MBbI OIPEAEICHHBIX BEIIECTB.

PemeHne  IpakTHKO-OPUEHTHUPOBAHHBIX  PACUETHBIX  3aJaHUMM HA  PacTBOPHI,
UCITIOJIB3YEMBIE B OBITOBOM M IPOU3BOJICTBEHHOMN JAEATENHLHOCTH YEI0BEKA

OK 2
OK5

Paznen 7.Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€ITEJIbHOCTH YeJI0BEKAa

Tema 7.1. Xumus B
OBITY U
MIPOU3BOACTBEHHOMN
JIeATEIIbHOCTH
YyeJIoBeKa

OcHOBHOe co/iep:KaHue

(=)}

Teopernyeckoe o0yueHmne

Hogeitmme nocTrkeHnss XuMHYECKON HAyKH U XUMHUYECKON TEXHOJIOTUU. Posib XumMuu
B 00CCICUYCHHH 3KOJIOTHUECKOM, SHEPreTHYECKOW M THIEBOH OE30MacHOCTH, Pa3BUTHHU
MeauiuHbl. IlpaBuiaa mowcka M aHaiM3a XUMHUYCCKOH HMH(DOpMAlMU M3 Pa3IddHbIX

OK 2
OK 5
OK 6
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UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has JHUTEpaTypa, CPEACTBA MaccoOBOW MH(pOpMAINH,
cetb MHaTEpHET)

IlpakTHYeckue 3aHATHS 4
[Touck n aHanu3 KecoB O MPUMEHEHUH XUMUYECKUX BEUIECTB U TEXHOJIOTUH C YYETOM
Oynyme mnpodecCHOHATBHOM EATeTbHOCTH IO TEMaM: Ba)KHEHIIME CTPOHUTEIIbHBIC
Marepuaibl, KOHCTPYKIMOHHbIE MaTepuaibl, KpPacKH, CTEKIIO, K€paMuKa, MaTepuaibl AJis 4
OJICKTPOHUKH, HAHOMATCPpHAJIbl, TCKCTUJIbHBIC BOJIOKHA, NCTOYHUKH SHCPTHUHU, OPraHUYCCKHUEC
Y MUHEpaJbHbIC yI00pEHUS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSI.
IIpomeskyTounas arrecrtauus (JuddepeHunpoBaHHbIii 3a4eT)
Bcero: 52
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3. ®OHJ ONEHOYHBIX CPEACTB, AJIA ITIPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
UITPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS MO JUCHUIJIUHE

®onn oneHoyHBIX cpenactB (manee — GOC) - KOMIUIEKT METOAMYECKUX W KOHTPOIBHBIX
MaTepUaoB, HCIONb3YEMBbIX IMPU MPOBEICHUU TEKYILIEro KOHTPOJII OCBOEHUS PE3YJIbTaTOB
oOydeHus u npomexxyrouHoi arrecrauuu (Ilpunoxxenue Ne 1).

TunoBble KOHTPOJIBHBIE OIICHOYHBIE CPEICTBA, HEOOXOAUMBIE ISl OIICHKU 3HAHWA, YMEHUH,
HAaBBIKOB M OIBITA JCSITCIBHOCTH, XapaKTEPHU3YIONIUX 3Tanbl (HOPMUPOBAHHS KOMIIETEHIIUNA B
IPOIECCE OCBOCHHUSI 00pa30BaTEIbHON MPOTPaMMbl U METOJMYECKHE MaTepUAIbI, OMPEACIISIONINe
MpOLIeTyphl OIICHUBAHUS 3HAHWUMN, YMEHHM, HaBBIKOB M OIBITA JCSITCIBHOCTH, XapaKTEPU3YIOIINX
sTansl (POPMUPOBAHUS KOMITETEHINH npeacTaBieHsl B [Ipunoxenun Ne 1.

4. YCJIOBUA PEAJIM3ALIMU JUCHUTIJIMHBI

4.1. TpeGoBaHus K MUHUMAJIbHOMY MATePUAIbHO-TEXHUYECKOMY 00ecIe4eHHI0

Ka6uner Ne413 — 163,0m? (1. Va, yi. K. Mapkca, a. 3, xopri. 4)

JIByxmoniocHblit HacTeHHbII rpoMkorosopurens 20B1/100B user 6enpiii( MASK4T-W) — 6 .
Muxkep-ycunurens 120Btr APAPT MA1225 — 1 wr.

Hocka — 1 mr.

Cron — 1 mr.

Cryn— 1 mr

VY4yenunueckas napra TpexmectHas — 16 mr.

Tpubyna — 1 mr.

Ka6unet Ne515 — 134,5m? (1. Ya, yn. K. Mapkca, 1. 3, xopir. 4)

Tepmunan Buneo kondpepenu-cszu LifeSize Icon 600-kamepa

WuTep-as cucreMa co BCTPOCHHBIM KOPOTKO(OKYCHBIM ITpoekTopoM Promethean ActivBoard 387
RPO MOUNT EST

[Ipodeccunonansusbiii LCD aucmeii Flame 42ST

Hacronpnbiii uaTepaktuBHbIi quciieir SMART Podium SP518 ¢ [TO SMART Notebook
Marpuunsiii kommyTarop curaanoB uarepderica HDMI CMPRO 4H4H

WNutep -as HanonpHas kadeapa AoKIaaurka, KoM -ep BctpauBaembiil B kadenpy INTEL Core 13-
4150/DDr3 4 Gb /HDD 1TB /DVD -RW/Therm altake VL520B1N2E 220W/Win8Pro64
Kpecna cekuroHHbIe TOCIEAYIONUUX PSAAOB C MIOMUTPOM

Hocka — 1 mir.

Cron — 1 wr.

Cryn—1 mr.

Yyennueckas napra tpexmectHas — 40 mir.

Tpubyna — 1 wr.

120 mocago4HbIX MECT

KaGuner Ne516 — 139,9m2 (r. Ya, yin. K. Mapkca, a. 3, kopr. 4)
Kpecna cekiponHbie OCIeIyOUUX PAIOB C MIOMUTPOM
MoOunsHOe MynbTUMeANIHOE 00opynoBanue: mpoekTop ASK Proxima
Hoyt6yx HP
DKpaH
Hocka — 1 mir.
Cron— 1 wr.
Cryn—1 wr
VYuennueckas mapra TpexmectHas — 40 mir.
Tpubyna — 1 mwr.
120 mocago4HbIX MECT
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4.2. YyeOHO-MeTOAMYeCKOEe U HHGOPMALMOHHOE 0o0ecniedeHue U CIUIIMHBI (MOMLYJIs1)

4.2.1. IlepeyeHb OCHOBHOW M /JONOJHHUTENbHON Y4eOHOH JHMTEpaTypbl, HEOOXOAUMON s
OCBOCHUS IMCUUIIMHBI (MOIYJIs1)

OcHoBHasi yueOHas1 IuTepaTypa:

OCHOBHBIE UCTOUYHUKHU:

1. Xumusi: yueOHUK AJs cpeHero npodeccruoHanbHoro odpazosanus / 10. A. JlebGenes, I'.
H. ®anees, A. M. T'ony6es, B. H. lllanoBan; mox obmieit penakuueit I'. H. ®aneeBa. — 2-e u3f.,
nepepad. u gom. — MockBa: WznarensctBo IOpaiit, 2023. — 431 ¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr: anektpoHHbli // OOpa3oBarenbHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

2. Audunorenona, 1. B. Xumus: yueOHUK U IPAKTUKYM JUIs CPETHETO MTPOPECCUOHATBHOTO
obpazoBanus / M. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-¢ u3x., ucnp. U J0M. —
Mocksa: UznarensctBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonansnoe odpasosanue). — ISBN
978-5-534-11719-6. — Texkcrt: anextponnsiid // ObpazoBarenbHas miatdopma FOpaitt [calT]. —
URL: https://urait.ru/bcode/513807.

3. Hukonbckuii, A. b. Xumus: y4eOHUK U MPaKTUKYyM JJISl CPETHETO NPOPECCHOHATBHOIO

obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3a., nepepad. u jgomn. — Mocksa:
MzparensctBo HOpaiit, 2023. — 507 c. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-534-
01209-5. — Tekcr: anexTpoHHbI // OOpa3zoBarenbHas maaTdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513537.

JlononHuUTENbHAS yueOHas InTepaTypa:

1. Xumus. 3agayHuk: yueOHoe rmocodue sl cpeHero npopeccuoHaIbHOro oopazoBaHus /
1O. A. JleGenes [u ap.] ; mox ob6meit penakuueit I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiiT,
2024. — 236 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — URL:
https://urait.ru/bcode/537886

2. Tynukus, E. Y. Xumus. B 2 4. Yacts 1. O0mas u HeopraHuueckass XMMus: y4eOHUK A7
cpenHero nmpodeccruoHanbHoro oopasosanus / E. M. Tynukun. — 2-€ u3., ucnp. u Aomn. — MocKBa:
W3narensctBo FOpaiit, 2023. — 385 c. — (IIpodeccuonanbHoe oopazosanue). — ISBN 978-5-534-
02748-8. — URL.: https://urait.ru/bcode/513730

3. Tynukus, E. . Xumus. B 2 4. Yacte 2. Opranuyeckas XUMHs: YIYEOHUK IS CPEIHETO
npodeccuonanbHoro obpazosanust / E. Y. Tynukun. — 2-e u3m., ucop. u jpom. — Mocksa:
W3narensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonansHoe oopazosanue). — ISBN 978-5-534-
02749-5. — URL.: https://urait.ru/bcode/513731

4. leronuxuna, H. A. O6mas xumus / H. A. llleronuxwuna, JI. B. MunaeBckas. — 2-¢ u31.,
crep. — Cankr-Ilerepoypr: Jlans, 2024. — 164 c¢. — ISBN 978-5-507-47385-4. — Tekcr:
AJICKTPOHHBIN /l Jlanb: AIIEKTPOHHO-OMOIHOTEUHAS cucremMa. — URL:
https://e.lanbook.com/book/366677

4.2.2. Ilepeuenb pecypcoB HHGPOPMAIHOHHO-TEJEKOMMYHUKANIMOHHON  CeTH
«HHTepHET? (HaJ1€e - ceTh «AHTEpHETY»), HEOOXOAMMBIX JJIsi 0CBOEHHSI M CHMILIMHBI (MOTYJIs1)

Ne HaumeHoBaHue 3JIeKTPOHHOIT OUOIHOTEYHOI cHCTEeMBI
1. OnektponHas o6uoimoreka Y YHuT https://uust.ru/library/
2. 9BC Y dumckoro yHuBepcurera Hayku 1 TexHosorui https://elib.bashedu.ru/
3. DnexTpoHHass OMONMOTEYHas cHUCTeMa «YHHUBEPCUTETCKas OWOIMOTEeKa OHIIAH»
https://biblioclub.ru/
4. DnekTpoHHas 6ubiMoTedHas cuctemMa usnarenbctBa «FOpai» https://urait.ru/
5. DneKkTpoHHas OMOIMOTEUHAs CUCTeMa M3aTenbcTBa «Jlanby https://e.lanbook.com/
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https://e.lanbook.com/book/366677

6. OnexkTpoHHblii  katamor bubmumoreku YVYHuT  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus
7. b/ nepuonnueckux u3nanuii Ha atdopme EastView https://dlib.eastview.com/

8. Hayunas snextponnas 6ubnmoreka — https://www.elibrary.ru/defaultx.asp (moctym
K JIEKTPOHHBIM HaY4YHBIM JKypHasam) — https://elibrary.ru

Ne Anapec (URL)

https://www.rsl.ru - Poccwuiickasi rocynapcTBeHHas OMONIHOTEKA. [DICKTPOHHBIN
pecypc]. — Pexxum gocTyna: cBOOOIHBIHM
2. https://www.shpl.ru — T'ocygapcTBeHHas myOim4aHas OMOIMOTEKA. [DICKTPOHHBIH
pecypc]. — Pexxum nocrtymna: cBOOOTHBIH

4.3.3. IlepeyeHp MH(POPMALMOHHBIX TEXHOJIOIMH, MCIOJb3yeMbIX NPH OCYUIECTBICHUH
o0pa3oBaTeIbHOIO Mpouecca Nno JMCHUILIMHE (MOAYJI10), BKJIKYAs NepedyeHb NPOrpaMMHOI0
obecneyeHusi M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

HauMeHoBaHWe MPOrPaMMHOTO o00ecedeHusl

Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroop Ne 104 ot 17.06.2013
r. JIunensuu — 6eccpounbie

Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. Jlunensun —
OecCpOUHbBIE

Cpena snextponHoro ooyuenus Y YHuT, na mnarpopme C30 3KL Bepcus 4.1.11a

S. AHBIE CBEJAEHUA U (MJIN) MATEPHUAJIBI

5.1. IlepeyeHb 00pa3oBaTeJbHbIX TEXHOJOIHi, HCHOJIb3yeMbIX MPH OCYIIECTBJICHUH
00pa30BaTeIbHOIO MpoLecca 1o JHCUHUIIINHE

AKTHBHbIE H HHTePaKTHUBHbIE GOPMBbI IPOBeIEHNSs 3aHATHH

AKTUBHBIC U UHTEPAKTHBHBIC (POPMBI MPOBEICHHS 3aHATUN PEATU3YIOTCS TPU TOATOTOBKE IO
nporpaMMaM CpeJHero Mpo(ecCHOHAIBHOTO O00pa3oBaHWs W NPEANONaraloT oOydYeHue B
coTpyaHudecTBe. Bce ydacTHMKM 00pa3oBaTeNbHOrO mporiecca (MpernoaaBareib U CTYACHTBI)
B3aUMO/ICHCTBYIOT APYT C IPYroM, OOMEHHBAIOTCSl HH(pOpMAIHEH, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICIIUPYIOT CUTYalluu B arMocdepe IeIOBOr0 COTPYAHUYECTBA, ONTHMAIBHON ISl BHIPAOOTKU
HaBBIKOB M Ka4eCTB OyIyniero nmpodeccuonana.

OcHOBHBIE IPEUMYIIIECTBA AKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATUI:

- aKTHBU3ALUS TIO3HABATEIILHON M MBICITUTEIILHOMN IEATEIIbHOCTH CTYIEHTOB;

- YCBOGHUE CTYJICHTaMH Y4eOHOI0 MaTepralia B KaueCTBE aKTUBHBIX YYaCTHHKOB;

- pa3BUTHE HABBIKOB pe(ICKCHH, aHATN3a U KPUTHYECKOTO MBIIICHHS;

- YCHJICHHE MOTUBAIMH K U3YYCHUIO TUCIUILTUHBI 1 00yUEHHIO B LIEJIOM;

- co31aHue OIaronpuATHON aTMOC(EPHI HA 3aHITHH;

- pa3BUTHE KOMMYHUKATHBHBIX KOMIICTECHIIHHA y CTY/ICHTOB;

- pa3BHUTHE HABHIKOB BJIAJICHUS COBPEMEHHBIMU TEXHUYECKUMHU CPEJICTBAMU M TEXHOJIOTHIMHU
00paboTKu nHMOpMAINH;

- (opmupoBaHMEe W pa3BUTHE CIMOCOOHOCTH CAMOCTOSATEIHHO HAXOJWTh WH(POPMAIUIO U
OTIPENIeNIATh YPOBEHB €€ JOCTOBEPHOCTH;
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https://www.rsl.ru - Российская государственная библиотека.
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- HUCHOJb30BAHUE 3JIEKTPOHHBIX (PopM, 0OecneunBaIOUIMX YETKOE YIpaBiIeHHE Y4eOHBIM
MIPOIIECCOM, TTOBBIIIEHHE OO BEKTUBHOCTH OIICHKH PE3YJIbTaTOB OOYYEHUS CTYICHTOB;

- IpuOIIKEeHNe y4eOHOT0 Ipoliecca K yeJIoBUsIM Oy nytieii npodeccnoHanbHOM 1€ TeIbHOCTH.

AKTHUBHBIE U UHTEPAKTHUBHBIE (POPMBI Y4EOHBIX 3aHATHI MOTYT OBITH HCIOJIB30BaHbI MpU
MPOBEJICHUH JICKIIUH, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHMA, BHITIOJHEHUH KYPCOBBIX MPOEKTOB
(paboT), mpu MPOXOKICHUU MPAKTUKHU U APYTUX BUJAX YUCOHBIX 3aHITHI.

Hcnonb3oBaHne AakTUBHBIX M HWHTEPAKTHBHBIX (OpM ydeOHBIX 3aHATHH MO3BOJISIET
OCYIIECTBIISATH OLIEHKY YCBOCHHBIX 3HAHUN, CPOPMHUPOBAHHOCTH YMEHHUH U HABBIKOB, KOMITETCHIINI
B paMKax MpOLEAYypbl TEKYLIEro KOHTPOJS MO AUCLMIUIMHE (MEXIUCHMIIMHAPHOMY KypCYy,
poQecCHOHATHFHOMY MOJIYJIIO), TPAKTHKE.

AKTHBHBIE M HMHTEPAKTUBHBIE (POpPMBI YUeOHBIX 3aHATHH pealn3yloTCs IMpernojaBaTelieM
coriacHo palouel mporpaMMe y4eOHOM AHUCHUIUIMHBI (HIPOPECCHOHATBHOIO MOAYJS) WU
nporpaMmme IpaKkTHKH.

WHTEepakTHBHAS JIEKIIUS MOXKET IMTPOBOIUTHCS B PA3IMYHBIX (hOopMax.

I'pynnosas ouckyccus - smo gopma ypoxa, Komopas npu3eand 6viaeUms Cyujecmsyrujee
MHO2000pa3ue mouex 3peHusi YYaCMHUKO8 HA KAaKYio-1ubo npobdiemy u npu HeodXooumocmu
npogecmu 6CeCMOPOHHUL AHAIU3 KAXHCOOU U3 HUX, a 3ameM U hopMuposanue coOCmMBEeHH020 832715104
Kaxc0020 y4eHuKa Ha my uiu UHyIo UCmopudeckyio npooaemy.

OnexmponHvle 006pazosamenvHvle pPecypcvl - CHEYUAIbHbIM 00pa3oM ChOpMUPOBAHHbLe
O10KU  pazHOOOPA3HBIX UHDOPMAYUOHHBIX pecypcos, NpeoHA3HaueHHble OJisl UCNONb308AHUS 6
yuebHoM (00pazoeamenbHOM) npoyecce, NpeoCmagieHHvle 8 JIeKMPOHHOM (Yugposom) eude u
@dyHKYuoHUpYIOWUe Ha baze cpedcms UHGOPMAYUOHHBIX U KOMMYHUKayuonHolx mexnoao2utl (UKT).
Hcnonvsosanue 21ekmpoHHbIX 00pA308amenbHbIX pecypcos 8 npoyecce 00yuenus npedocmasisiem
OonbuiUe B03MONCHOCMU U NEPCNEKMUBHL OIS CAMOCIMOAMENbHOU MBOPUECKOU U UCCTIe008AMENbCKOU
O0esamenbHOCMU Y4auuxcsl.

Jlexyus-ouckyccus. Codeparcanue nooaemcs uepes cepuio 0NPocos, Ha KOMopble CnyOeHmbvl
O0JIICHBI OMBEYAMb HENOCPEOCMBEHHO 8 X00e TeKYUU.
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HNPUJIIOXKEHHE 1
MuHucTepcTBO HayKu U Bhiciiero oopazoBanus Poccuiickoit denepanuu

(benepasibHOE rocy1apCTBEHHOE OI0/KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«Y puMCKUl yHUBEPCUTET HAYKU U TEXHOJIOTUI»
NuctutyT cpeanero npodeccuoHalibHOro 00pa3oBaHus
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I ITactiopT (pOHI0B OLIEHOYHBIX CPEICTB

1. O01acTh NpUMEHEeHUs!

®oua ouenouHbix cpeacts (POC) npenHazHaueH A NMPOBEPKH PE3yJIbTaTOB OCBOCHUS
JUCHUIUIMHBL «XHUMHsD), BXOAAIIEH B COCTaB MPOIPaMMBbl MOATOTOBKHM CHELUAINCTOB CPEIHETO
3BeHa 1o crnenuaibHocTy 40.02.01 [IpaBo U opraHu3anms cCOUMAIbHOrO odecnevyeHuss. Oobem
4acoB Ha ayJJUTOPHYIO HAarpy3Ky Mo JUCHUIUIMHE 52 yaca, Ha CaMOCTOATENIbHYI0 paboTy 2 yaca.

2. ®OpMBI KOHTPOJISI H OLCHKHU Pe3yJIbTATOB OCBOCHHS JMCIUILIHHBI

KOHTpOsIb M OLIEHKa pe3yJapTaTOB OCBOEHUS — JTO BBISBICHHE, U3MEPEHUE U OLICHUBAHUE
pe3yIbTaTOB OCBOCHHUS TUCLUILINHBIL.

B coorBerctBumM ¢ yueOHbIM miuaHoM crneuuaibHocTd 40.02.01 IIpaBo m opranuzanus
COLMAJILHOrO ofecrieyeHUs1 paboyell MporpaMMoil AMCHUIUIMHBI «XUMHA» HpeaycMaTpUBacTCs
TEKYIIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTATOB OCBOCHUS.

2.1 ®opMBbI TEKYIIEr0 KOHTPOJIA

Texymuii KOHTPOJIb YCHEBAEMOCTH MPEJCTaBIsIET COOONM NPOBEPKY YCBOEHHS Y4eOHOIO
MaTepHala, peryjsipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHUS.

Texymuii KOHTPOJIb pe3yJbTaTOB OCBOEHUS JAMCLUUIUIMHBI B COOTBETCTBUU C paboueit
IIPOrpaMMOI U KaJIEHJApPHO-TEMAaTUYECKUM IIJIAHOM IPOMCXOAMT IPU MCIOIb30BAaHUM CIEIYIOINX
00s13aTeNbHBIX (OPM KOHTPOJISL:

— GbINONIHEHUE U 3aWuUma NPaKmu4ecKkux pabom,

- NPOBEPKA BbINOTHEHUS CAMOCMOAMENbHOU PadOmbl CHYO0eHmMO8,

- NPOBEPKA BbINOIHEHUS KOHMPOIbHBIX PAOOM.

Bbino/siHeHHe U 3a1IMTA IPaKTHYecKUX padoT. [IpakTuueckue paboThl NPOBOAATCS C LETbIO
YCBOEHMSI M 3aKpEIUICHHs] Pe3yJbTaTOB OCBOEHUS MUCHMIUIMHBL. B Xoxe mpakTuueckoil paboThI
o0yyJaroIuecs: yyarcs UCnoIb306ams U3YYeHHble 3HAHUS U NPUMEHAMb PA3IUYHble GUObL AHATU3A
meKcma, —aHaIu3UpPoOBamsv — NOJNYYEHHble pe3VIbmamsl U  0elamv  6blg00bl, ONUPAACHL HA
meopemuyeckue 3HaHusl.

Cnucoxk npakTuyeckux pador:

Ilpaxmuyeckas paboma Nel: Penienue 3aiaHuii Ha UCIIOJIb30BAHUE XUMUYECKOW CHMBOJIUKU U
Ha3BaHUN COEIMHEHUI 10 HOMEHKJIAType MEXKIYHApOJIHOTO COI03a TEOPETUUECKONW M MPUKIIATHON
XUMHH M TPUBHAIBHBIX HAa3BaHWM [N COCTABICHUS XUMHUYECKHX (OpPMYT JIBYXaTOMHBIX
COeMHEHUI (OKCHIOB, CYJIb(QHUIOB, THIPUIOB W T.N.) U JIPYI'HX HEOPTaHUYECKHUX COCIUHEHHUN
OTZIEJIbHBIX KJIACCOB.

[IpakTuueckue 3anaHus Ha YCTAaHOBJIEHUE CBSI3U MEXKIY CTPOEHHUEM aTOMOB XUMHYECKHX
3JIEMEHTOB U MEPUOJUYECKUM M3MEHEHUEM CBOWCTB XMMHMUYECKUX JIEMEHTOB U MX COCJUHEHUU B
COOTBETCTBUHU C MOJOXKEHUEM [leprnoanueckon cucTemMbl

Ilpakmuueckass paboma Ne2: KomnuyecTBeHHble OTHOIICHHS B XUMHH. OCHOBHBIC
KOJIMYECTBEHHbIE 3aKOHBbl B XMMHM U pacueThl M0 YpaBHEHHUSIM XUMHUYECKHMX peakuui. Moib Kak
eMHUIA KoJIndecTBa BeulecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUS] MAcChl U SHEPIUU. 3aKOH
ABorajzipo. MossipHblii 00beM razoB. OTHOCHTENNbHAS INIOTHOCTh I'a30B. PacueTsl Mo ypaBHEHUAM
XUMHUYECKHX PEaKIUil C UCIIOJIB30BaHUEM MACChl, 00beMa (HOpMaJbHbBIE YCIOBHS ) Ta30B, KOJIMYECTBA
BEILECTBA

Ilpaxmuueckas paboma Ne3: HoMeHKIaTypa HEOpraHMYECKHX BEIECTB: Ha3BaHUE BEIIECTBA
UCXOJIS M3 MX XUMHUYECKOW (hOPMYJIBI HITH COCTABIICHUE XUMHUUECKOH (hOpMYJITBI UICXO/ISl M3 Ha3BAHUS
BemecTBa 1o MexayHapoanoi (MIOTTAK) nnu TpuBraibHONM HOMEHKIIATYPE.

Pemenne npakTH4ecKux 3aaHAH MO KIIACCU(PHUKAIIMH, HOMEHKIIATYPE U XUMUYECKHM (OopMyIaM
HEOPraHUYECKUX BEILECTB PAa3IMYHBIX KJIaccoB (YrapHbIi ras, yriaeKucibli ra3, aMMUaK, rameHas
U3BECTh, HETAIllCHAsi HM3BECTh, NMHUTHEBAs COAA W JPYIHWX): Ha3blBaTh M COCTABIATH (HOPMYJIBI
XUMUYECKHUX BELIECTB, ONPEIEATh NPUHAIICKHOCTD K KJIaccy.

Wctounnku xumudeckoil nHpopMauu (CpeCcTB MaccoBOi MHGpOpManuu, cetb HTepHET u
npyrue). [louck nadopmanuu no Ha3BaHUIM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (OpMYIIaM.

Ilpakmuueckas paboma Ne4: CocTaBieHUE ypaBHEHUNW XWMHUUYECKHX PEAKIUH C y4acTHUEM
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IPOCTBIX U CIIOKHBIX HEOPraHMYECKHX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUAOB METAJUIOB,
HEMETAJIOB UM aM(OTEpPHBIX AJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAHUH U aM(OTEpHBIX
TUIPOKCHUIOB; HEOPIaHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

Pemienne mnpakTHKO-OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUM HAa CBOWCTBA, COCTAaB,
nojgy4deHue U Oe30macHOe MCIOJb30BaHME BAXKHEWIIMX HEOPraHMYECKUX BEILIECTB B OBITY U
IIPaKTUYECKON JEeATEIBHOCTH YEIOBEKA.

IIpakmuueckas paboma Ne5: HoMeHKIaTypa OpraHu4ecKUX COeTUHEHNUN OTAETbHBIX KIIACCOB
(HachIIIEHHbIE, HEHACBIIIEHHbIE U apOMaTHUYECKHUE YTJIEBOJOPO/Ibl, CHUPTHI, ()EHOJIBI, allbJETU/IbI,
KETOHBI, KapOOHOBBIE KHCIIOTHI U Jp.) CocTaBiIeHHe MOIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (hopmMyt
OPraHWYECKHUX BEIIECTB OTACJIBHBIX KJIACCOB, MCIOJIb3Ysl MX HA3BaHHs MO CHCTEMATHYECKOW H
TPUBHAIBHON HOMEHKJIAType (STHJIEH, aleTWIeH, MIMLUEpUH, (eHod, (popmanblierus, ykCycHas
KucaoTa, rMuuH). Pacuersl mpocrteiimedt (QopMysbl OpPraHUYECKOM MOJIEKYJbl, HCXOIs U3
3JIEMEHTHOTO cocTaBa (B %).

IIpaxmuueckas paboma Ne6: CBOWCTBA OPraHUYECKUX COCIMHEHHH OTIEIBHBIX KIJIACCOB
(TpuBHaNbHAs M MEXAyHApoJHas HOMEHKJIATypa, XUMHUYECKUE CBOWMCTBA, CIIOCOOBI MOIYYCHHMS):
npelenbHble (aJKaHbl M LMKJIOAJIKaHbl), HENpeleibHble (AJKEHbI, AJIKUHbl M aJIKaJAUEHbl) U
apoMaTUYeCKHe YIJI€BOJIOPO/Ibl, CIUPTHI U (HDEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, AIbICTUABI U
KETOHBI, aMUHBl U AMUHOKHUCJIOTHI, BBICOKOMOJIEKYJIIPHbIE COSAMHEHHUS. 3a/laHusl Ha COCTAaBIICHUE
YPaBHEHHI XUMHUYECKUX PEaKLU ¢ y4acTUEM OpPraHMYECKHX BEIECTB HA OCHOBAHMUU HUX COCTaBa U
CTPOCHHS.

IIpakmuueckaa paboma Ne7. CocTaBlieHHE CXE€M peakiuil (B TOM YHCIIE MO NMPeAIokKEeHHbIM
LENOoYKaM MPEeBpaIICHUi), XapaKTepU3YIOIINX XUMUYECKHE CBOICTBA OpPraHMYECKUX COEAMHEHUN
OTJENBHBIX KJIACCOB, CIOCOOBI MX IONYYEHHMs M Ha3BaHHWE OPraHWYECKUX COEAMHEHUH I0
TPUBHAJIBHON WIM MEKIyHAPOJHOM CUCTEMAaTHYECKON HOMEHKIIAType.

Pemenne npakTuko-opuEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA OPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KIIACCOB.

Ilpakmuueckasa paboma Ne8: PelieHHe NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha aHaJU3
(akTOpOB, BIHIOIIMX HAa HW3MEHEHHE CKOPOCTH XHMHUYECKOH pEakIuu, B T.4. C MO3UIHU
9KOJIOTHYECKH 11€7I€CO00Pa3HOro NOBEACHUS B OBITY U TPYAOBOH IE€ATEILHOCTH B LIEISIX COXPaHEHUs
CBOETO0 3/I0POBbS M OKPY’KAIOLIEH MPUPOTHON CPEBI.

Pemenne npakTuko-opueHTUPOBAHHBIX 3alaHU Ha MpuMeHenue npuHuuna Jle-Ilatense aus
HaXO0XK/ICHUs1 HAIIPaBJICHUS! CMEILIEHUSI PABHOBECHS XMMHUECKON peaklMy U aHalnu3 (pakTopos,
BIIMSIONIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

Ilpakmuueckas paboma Ne9: Ilouck n aHanu3 KeHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U
TEXHOJIOTUH ¢ yderoM Oyayuied NpodecCHOHAIBHOW JAEATENIBHOCTH 10 TeMaM: BaKHEHIIMe
CTPOUTEIILHBIE MAaTEPHUAJIbI, KOHCTPYKIIMOHHBIE MATEPUAJIbl, KPACKH, CTEKIIO, KEPAMUKA, MATEPUAJIbI
JUISL DIIEKTPOHUKHM, HAHOMATEpUabl, TEKCTUIBHBIE BOJIOKHA, MICTOYHUKH dHEPIUU, OPraHUYECKUE U
MHUHEpaJIbHbIE YI00pEHUs, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.

[TpoBepka BBINOIHEHUS CaMOCTOATENIbHON paboThl. CaMocTosTeNbHAs paboTa HallpaBieHa Ha
CaMOCTOSITEJIbHOE OCBOCHHE U 3aKPEIIEHUE PE3YJIbTaTOB 00YUECHMUSL.

CamocrosiTenbHas MOATOTOBKA OOYYarOLIMXCS MO JUCLUIUIMHE IpEIojaraeT CieAyoLiue
BUBI U HOPMBI PaOOTHI:

o Cucremaruueckasi mpopadOTKa KOHCIIEKTOB JICKITHIA.

o CaMocTosATeIbHOES U3YyYCHHE MaTepuajia M KOHCIEKTUPOBAHME JICKIMA 10 Yy4eOHOU
JAUTepaType U IUTHPOBAHNUE HAYYHOU JTUTEPATYPHI.

o [MonroroBka k cooOmIeHHIO WK Oece/ie Ha 3aHATHH 10 33JJaHHOM MperoiaBaTesieM TeMe.

o PaboTa ¢ 1OnoJHUTENEHOM JIUTEpaTyPOH.

CamocTrosarenbHas pabora «Tumbsl XumMuUueckux peaxkuui». McciaenoBanue TUIOB (110 COCTaBy U
KOJINYECTBY MCXOJHBIX U 00pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB XMMUYECKHX peakiuil. 3anucarb
peakuuy MOHHOro OOMEHa, ONpeJeNIeHHEe CPeIbl BOAHBIX PAacTBOPOB. 3aJaHHs HAa COCTABJICHUE
MOHHBIX pEaKIUii.

[TpoBepka BHIOTHEHUSI KOHTPOJIBHBIX paboT. KoHTponbHas paboTa ¢ 3JIeMeHTaM# TeCTa IPOBOAUTCS
C LEJBI0 NMPOBEPKU PE3YyJbTATOB OOyUEHHs] M MOCJIEAYIOLIEro aHajlu3a TUIHYHBIX OLIMOOK MU

3aTpyIHEHUH, 00YJarOMMXCsl B KOHIIC H3YUSHUS TEMBI HIIH pa3jiena.
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Konrtponsnas padora Nel. CtpoeHue BeliecTBa 1 XUMHUUYECKUE PEAKIIHH.
Konrponbnas padora Ne2. CBoiiCTBa HEOPraHUUECKUX BEIIECTB
Konrponsnas padora Ne3. CTpykTypa 1 CBOMCTBAa OPraHUYECKUX BEIIECTB

IIpumepsI TeCTOBBIX 3aaHUI
Mpumep Ne 1

Tum 3aganus: pacueTHoe

Nudopmanus-noackaska

Kpynueitmuit ¢paniy3ckuii xumuk Antyan-Jlopan JlaByasee (1743—1794) mocBsituin cBOIO
JTUIUIOMHYIO pabOTy MCCIEIOBAaHUIO COCTaBa ruica W ainedactpa, KOTOpbIE 10 CHX HOp IIUPOKO
UCTIONIB3YIOTCSI B CTPOUTEIBCTBE, M3TOTOBJICHUU KOIMUHM CKYJIBITYp, a TakkKe A (PUKCHPYIOLINX
NOBSI30K Ipu mepenomax. B wactHocTH, JlaByasbe omnpeaensi cojep:kaHue KpUCTaLTU3alluOHHON
BOJIbI B 3TUX COJISIX.

3aganue

PaccunTaiite mMaccy Bojwbl, conepxamryrocs B 100 r kpucramioruapara cyibhaTa KaabLus
coctara: a) CaSO4*2H20 (rumnc); 6) 2CaSO4*H20 (anebdactp).

IIpumep Ne 2

Tun 3aganus: SKCIIepUMEHTATFHO-TEOPETUIECKOE

WNudopmanus-noackaska

B cepeaune mapta, T.e. 3a MecsI J0 IOCEBa, HAYMHAIOT FOTOBUTH CeéMeHa Orypuos. Mx
MOJIBEIIMBAIOT JJIs TpOrpeBaHus HaJ| 6aTtapeeit. 3aTem Ha 10 MUH. TOMEIIAIOT B pacTBOP MOBAapEHHON
conmu NaCl ¢ maccosoii noneit 0,05 wiu 5%. s moceBa oTOMpPAOT JIMIIL MOTOHYBIINE CEMEHA,
BCIUIBIBIIME BbIOpackiBatoT. OOpaboTKa pacTBOPOM COJNM HE TOJBKO TIOMOraeT oro0parh
MOJTHOLIEHHBIE CEMEHA, HO U YJANISET ¢ MX MOBEPXHOCTH BO30yauTesneil 3a00aeBaHui.

3ananue

BrimosnauTe pacdetsl u npurotoBbTe 100 M1 TaKOrO pacTBopa.

IIpumep Ne 3

Tun 3aganud: pacueTHoe

WNudopmanus-noackaska

[IpoMeXyTOUHBIM MPOAYKTOM OOMEHA y TEIUIOKPOBHBIX JKHUBOTHBIX SBIISIETCS MOJIOYHAs
KHMCJIOTa. 3amax A3TOM KHCJIOTBl KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT Ha 3HAYUTEIBHOM
PacCTOSIHUU.

3aganue

1. ITouemy HacexkombIe (KOMapbl) OBICTPO HAXOAT CBOIO JKEPTBY?

2. YcranoBure GopMyTy MOJOYHOMN KHCIOTHI, KOTOpasi HOMOTaeT HACEKOMBIM

HaXOJUTh TEIJIOKPOBHBIX )KMBOTHBIX, €CJIM MAaCCOBBIE JI0JIA DJIEMEHTOB B HE

coctaBistoT: yriepoaa — 40,00%, Bogopoaa — 6,67%, kucinopona — 53,33%.

3. CocraBpTe CTPYKTYpHYIO (GOpMYTy MOJIOYHOW KHCJIOTh. HazoBHTE KHCIOTYy TIO
Homenknarype MIOITAK.

4. Ha 0CHOBaHMU CTPOECHUS MOJIOYHOM KHUCIIOTHI CAEIANTE BHIBOJI O €€ XUMUYECKUX CBOMCTBAX.

5. Haiiaure B MHTEpHETE MM APYTUX MCTOUYHUKAX MHPOPMALMIO O MPUMEHEHHUH MOJOYHON
KHCJIOTHI.

[IpumepHbIe 3a1anus A1 IPaKTHUECKON paboThI
1. 3aKOHYMTH ypaBHEHHUS PEAKLUl, IPOTEKAHUE KOTOPBIX BO3MOKHO
YpaBHATBH; HA3BATh PEAreHThl U IPOLYKThI PEAKIUU:
1 AI203+HCl—
2 Na20 + H20—
3 Fe + H2S04 —
4 CaCO3 —
5 Zn+CuSO4—
6 BaCI2+K2CO3—
7 CaO+CO2—
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8 Fe(OH)2—

9 CO2+H20—

10 C+tH2—

11 H20—

12 Al + H2SO4 —

13 Na+O2—

14 K20+H20—

15 Cu(OH)2+H2S04—

16 Mg+H2CO3—

17 A1+ 02 —

18 Cat+ H20—

19 SO3 + CO2—

20 BaO + H20—
2. Onpenenute maccy okcuna meau (I1), koropas morpedyercs mis nomydenust S00 r HUTpaTa Mey,
€CJIM JI0JIs BBIXOJ1a B peakuuu B3aumoaencTBus okcuaa meau ¢ HNO3 cocrasnser 92%7?
3. Onpexnenute o0beM (H.Y., J1) aMMHaKa, KOTOPbIN MOJYyYUTCS NMPHU JEHCTBUM M30BITKA pacTBOpa
TUApPOKCHAa HaTpus Ha 48 T kapOoHATa aMMOHUS, €CITU BBIXOJI B peakiuu coctasiset 70%?
4. Onpenenure Maccy COJIM, T, KOTOpasi 00pa3yeTcst IPU PaCTBOPEHUH B M30BITKE a30THOU KUCIIOTHI
80 r oxcuna meau (II), ecnu Bbixoa B peakiuu coctasisieT 80%?
5. Ilpu repmuueckom paznoxenuu 1700 r HuTpaTa HaTpus ObUTO TTONTy4deHO 174,4 11 kucnopona (H.y.).
Ornpenennure MacCcoBYIO JIOJIIO BbIXOJA B 3TOW PEAKIIMH.
6. PaccunTaiiTe Maccy oKcHa MarHusi, Koropas o0pasyercst pu pa3ioKEeHUH T'MIPOKCHIa MarHus
Maccoit 50 T, ecu peakuus pa3aoKeHH MpoIuia ¢ BIXoaoM 95,5%.
7. Kakast Macca 6eH301a (KI') MOXET MOTyYuThes u3 369,6 M3 (H.y.) aleTuIeHa, eCu J0JIs BBIXOa
6ensona coctaBuia 65% OT TEOPETUYECKU BO3ZMOKHOTO?
8. OnpenenuTe Maccy CrupTa, MOJydeHHOro TipH ruapatanuu 40 i1 npornuieHa (H.y.), €Ciau J0Jis
BBIXO0/1a MTPOYKTa peakluu cocTaBmsieT 65% OT TeOpeTHUECKH BO3ZMOKHOTO.
9. OmnpenenuTte 0J0 BHIXOJA B PEAKIIMH KaTATUTHUECKOIO OKUCIICHNUS aMMHUaKa KUCIIOPOAOM, €ClIn
npu okuciernu 10 mosb ammuaka odpasyercs 200 1 okcuaa azora (II) mpu H.y.?
10. ITapsr Opoma oO6beMom 20 11 cMmemany ¢ U30bITKOM BOJOPO/Ia, B PE3yIbTaTE U3 CMECH BBIIEIHIN
32 1 6pomoBogopona. OmpenenuTe AOMIO BbIXoAa, %, €clid OObEMbI Ta30B U3MEPSUIUCH MPHU
OJIMHAKOBBIX YCIIOBHSIX.
11. Okcup kanpumst maccoit 0,64 kr Harpenau 10 1200°(C) ¢ mocTaTouHON Maccol OKCHIa KPEMHUS
(IV). Macca o6pa3oBaBiierocs cujiMkara Kajabplus okaszajnach paBHoi 1,024 kr. Onpenenute BbIXO.
(%) peakuuu coeTUHEHHUSL.
12. 13 36 T MeTaHo1a OBLIO MOTyYeHO 24 T TUMETHIIOBOTO 3(upa. PaccuuTaiite BBIXOA peaKkuu
JeruapaTalnuu

CBOI[HaSI Ta6n1/111a 10 IPpUMCHACMbBIM (’popMaM U MCTOAaM TCKYIIETO KOHTPOJIA U OLICHKU
pe3yabTaTOB OOYUCHHS

q)OpMI)I 1 MCTOABI KOHTPOJIAA U OUCHKH

PesynbraTsl 00y4yeHus
PE3yNIbTaTOB 00yUCHHUS

JIMYHOCTHBIX:

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIMXcsl K
CaMOPa3BUTHIO U JUYHOCTHOMY
CaMOOIIpE/IeNIEHUI0,  C(HOPMUPOBAHHOCTh  UX KontponbHas padora;
MOTHMBAallMM K OOYYEHHUIO U IIEJICHAIIPABJIIEHHOM | caMocTosTeNbHas padoTa, IPaKTUYECKOe
MI03HABATENIbHOM NeSITeIbHOCTH, CUCTEMBI 3aJjaHue.

3HAYUMBIX  COIIMAJIBHBIX MW  MCKJIMYHOCTHBIX
OTHOI.HCHPIfI, HNEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
OTpaXaromux  JTUYHOCTHBIC n I'pa’>XK1aHCKHEC
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MO3ULIMM B JIEATEIbHOCTH, IPaBOCO3HAHUE,
HKOJIOTMYECKYIO KYJIBTYPY, CIIOCOOHOCTh CTaBHUTh
[EJIH ¥ CTPOUTH JKU3HEHHBIE TUIAHBI, CIOCOOHOCTH
K  OCO3HAHUI0O  POCCHUHCKOM  TpaKIaHCKOU
UJEHTUYHOCTHU B MOJUKYJIHTYPHOM COLIMYME.

METaINpeIMETHBIX:

OCBOEHHBIE O0YUYAIOLTUMUCT MEKIPEIMETHBIE
MOHATHUSI U YHUBEpCAJIbHbIE y4eOHbIe IeHCTBUS
(perynsaTUBHBIE, M03HaBaTeJIbHbIE,
KOMMYHUKATHUBHBIE), CITOCOOHOCTh 170'¢
KCIIOJIb30BaHKS B NIO3HABATEIBHOW U COLUMAIbHOU
IIPaKTHUKE, CAMOCTOATEIbHOCTD B IJIAHUPOBAHUU U
OCYIIECTBIICHUM  Y4eOHOU  NEATENBHOCTH W
OpraHM3aluy  y4yeOHOro  COTpYAHHYECTBA C
nearoraMd M CBEPCTHUKAaMH, CHOCOOHOCTh K
MMOCTPOCHUIO MHAMBUAYAbHONH 00pa3oBaTelbHON
TPAacKTOPUH, BIIAJICHUE HABBIKAMU  y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLMAIbHOU
JIeATEIbHOCTH.

MIPEAMETHBIX:

OCBOGHHBIE O0YUAIOITUMUCS B XO/I€ U3yUCHUS
y4eOHOT0 MpeaMeTa YMEHHUs, CrielupuIeCcKue s
JOaHHOU MPEIMETHOU obmacry, BUJBI
JIEATEIIbHOCTH MO TOJIYYEHUI0 HOBOIO 3HAHUS B KonTponbhas pabora;
pamKax yuyeOHOro MpeAMEeTa, ero MpeoOpa3oBaHMIo | CaMOCTOSTENIbHAs paboTa, MPaKTUIECKOe
U IPUMEHEHHIO B YUEOHBIX, Y4€OHO-IPOCKTHBIX U 3a/laHHe, TECTUPOBAHUE, YCTHBIN OIPOC.
COLIMAJIBHO-ITPOEKTHBIX CUTYaIHIX,
dbopMUpOBaHHE HAYYHOTO THUMNA MBIIJICHHUS,
BJIaJICHUE HAYyYHOW TEPMHUHOJIOTHEH, KIHOYEBBIMU
MOHATUSAMH, METOJAMU U IPUEMaMU.

KontponbHas padora;
CaMOCTOsTENIbHAs paboTa, IPaKTUYECKOE
3aJjaHue.

2.2 ®opma NpoMe:KyTOYHOM aTTecTaluu

[TpomexyTounas aTrecranus no aucuuiuimnae b.12. Xumus - oughgepenyuposannsiii 3auem
(nepswiii cemecmp).

Obyuarowuecs donyckaromes Kk coade ouggepenyupoeannozo 3a4ema npu bINOJIHEHUU 8CEX
8UO08 CAMOCMOSMENLHOU PAbOmMbl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, npedyCcMOmMpeHHbIX
paboueti npozpammon u KareHOapHO-MemMamuyeckum naaHoM OUCYUNTUHDL.

Juppepenyuposannniii 3auem nposoOsSMCcs 3a cuem 6peMeHU, OMBEOeHHO20 HA U3VYeHUe
OUCYUNTUHDBL, NPU YCIIOBUU CBOEBPEMEHHO20 U KAYECBEHHO20 BbINOIHEHUs 00VUaIWUMC 8Cex
81008 pabom, npedyCMOmMpeHHbIX paboyetl NPOSPAMMOU OUCYUNTUHDBL

IlepeyeHb BONIPOCOB K ouggepenyuposannomy 3auemy
2 cemecTp

[Tepeuens 3amanuii qudGepeHIMpPOBaHHOTO 3aUeTa
1.DnekTponuTuyeckasl IUCCOLMALINSA BELIECTB C MOHHOW M TOJSPHON KOBAJIEHTHOM XUMHYECKON
CBA3BIO.
2.Peakiusi MFOHHOTO OOMEHA U yCIIOBUS UX MPOTEKAHUS.
3.0xcumpl, UX KaaccuUKaIus 1 XUMUYECKHIE CBOMCTBA.
4.0cHOoBaHus, WX KiIaccupUKalUsg ¥ XUMHYECKHE CBOWCTBA B CBETE MPEACTAaBICHUN 00
3JEKTPOJIUTUYECKON JUCCOLMALINH.
5.Kucnotsl, ux xinaccuukaus 1 XuMUIeCcKre cBoicTBa B cBeTe TO/I.
6.Counn, ux ki1accupuKaIuy ¥ XUMHIECKue CBOCTBa B cBeTe TO/I.
7.CKOpOCTh XUMUUYECKOW PEAKIIMH, €€ 3aBUCUMOCTD OT PA3JIMYHBIX YCIOBUM.
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8.00paTuMOCTh XUMUYECKOH peakiui. XMMUYECKOe PAaBHOBECHE U YCIIOBHSI €T'0 CMEICHHUS.
9.0OKHCIUTENHO-BOCTAHOBUTENbHBIE PEAKIUU.

10.Ilepnoanuecknii 3aKOH U IEPUOJNYECKAsI CUCTEMA XUMHUYECKUX 3i1eMeHToB [I.1.

MenzeneeBa B CBETE CTPOCHUS aTOMA.

11.Buabl XUMHUYECKOU CBSI3H.

12 . Knaccudukamnuss XUMHYECKUX PEaKITHil.

13.0061mue cBOHCTBa HEMETAIUIOB, OCOOEHHOCTH CTPOEHUS UX aTOMOB.

14.Briciive KUCIOPOJOCOAEpKAIIUe KUCIOThl XMMHMUYECKHUX 3JEMEHTOB TPEThEro Mepuona, HxX
CBOICTBA U CPAaBHUTEIbHAS XapaKTEPUCTUKA CBOWCTB.

15.Boiopoasbie COeTMHEHUST HEMETAJIJIOB. 3aKOHOMEPHOCTH B M3MEHEHUU MX CBOMCTB B CBSI3U C
II0JIO’KEHUEM XUMHUYECKUX JIEMEHTOB B niepuoanueckoi cucreme J.1M1.Menzaeneesa.

16.001m11e cBOCTBAa METAJIOB, OCOOCHHOCTH CTPOCHUS KX aTOMOB.

17.XapakTepucTUKa METaUIOB MEPBOM T'PYMIbI INIABHOM MOATPYIbl, OCOOCHHOCTH CTPOEHUS HX
aTOMOB.

18.XapakTepucTika METAJIIOB BTOPOM IPYIIIBI [TIaBHOW NOAIPYIIIIBL.

19.Bbiciive OKCHIbl XUMHUYECKHX 3JEMEHTOB TPETHhEro Mnepuojia. 3aKOHOMEPHOCTH UX COCTaB B
CBSI3M C IIOJIO)KEHUEM XMMHUUYECKUX JIEMEHTOB B IEPUOAUUECKON CUCTEME.

20 XKenezo — moyioxkeHHWE B MEPHOTUYECKON CUCTeMe XuMHueckux anemeHToB J[.M.MeHnneneena,
CTpOEHUs aToMa, (PM3NYEecKre CBOWCTBA, XUMUUYECKHE CBOMCTBA, IPUMEHEHHUE.

21.Teopust CTpOEHHsI OPraHUYECKUX COETUHEHHUH. 3HaU€HNEe TEOPHUH ISl pa3BUTHS HAYKH.

22 .M3omepus OpraHM4eCcKUX COEIUHEHHM €€ BUIB.

23.IlpenenbHble yrieBoasl. MeTaH, ero cocrta, CTpOEHHE, XMMUUECKHE CBOMCTBA.

24 IluknonapaduHbl, UX CTPOCHUE, CBOICTBA, HAXOXKAECHUE B IPUPOJIE.

25.0TunoBbIE YIJIEBOJBI, UX CTPOEHUE, CBOWCTBA IOJYUYEHUS U HCIIONb30BaHUS B OPraHUYECKOU
CUCTEME.

26.JleHoBbIe YITIEBO/bI, UX CTPOEHHE, CBOICTBA, MTOJIyYE€HHUS U IPAKTUYECKOE 3aaHHUE.
27.IlpupoiHbie UCTOYHHUKHU YTIEBOJOPOAOB: Ta3, HePTh. Micronp30BaHue WX B Ka4eCTBE TOILIMBA U
B XMMHYECKOM CHHTE3E.

3. Cucrema ounennBanusi koMmiuiekTa @OC Tekymero KOHTpPoJs M NMPOMeKYTOYHOI
aTTecTaluu

[Ipu onieHMBaHUM KOHTPOJIBHOU, IPAKTUYECKON U CAMOCTOSTENILHON paboThl 00yYaroIerocs
YUUTBIBACTCS CIAEAYIOLIEE:

- Kauecmeo 8blNONHEHUs. NPAKMUYEeCKOU Yacmu pabomal,

-Kauecmeo YCMHuIX OMEEmos HA KOHMPOIbHbIE BONPOCHL NPU 3auuUme CamMOCmMOoAMeNbHOU
UIU NPAKmMu4eckoll pabomul.

IIpu oneHuBaHuu oTBETa Ha BOMPOCH AUD(EPEHLUPOBAHHOIO 3ayeTa YUUTHIBAETCS
CIIEyIOIIEE:

-Kauecmeo yCMHbIX OMBEmMOo8 Ha 60NPOCHL.

Kpurepun ouenuBanus 11 nuddepennupoBantoro 3auera (OP0O)
Kpurepuu onenku (B 6annax):

- 25-30 6a10B BBICTABIISIETCS CTY/ICHTY, €CJIM CTY/ICHT Jall IOJIHBIE, pa3BEPHYTHIE OTBETHI HA
BCE TEOPETHMYECKHE BOMPOCH OWJIeTa, TNPOJAEMOHCTPUPOBAT 3HaHHE (YHKIMOHAIBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHSATh TEOPETUUECKHUE 3HAHUS
IpU  BBHIMOJHEHUM NpakTHYeckux 3amaHuil. CrymeHT Oe3 3aTpyAHEHHH OTBETWJI Ha BCe
JIOTIOJTHUTENbHBIE BONPOCHI. [IpakTryeckast yacTb pabOThI BBIIOJIHEHA MTOJHOCTHIO 0€3 HETOYHOCTEH
1 OIIHOOK;

- 17-24 6annoB BBICTABISAETCS CTYACHTY, €CIH CTYIEHT PACKPBLI B OCHOBHOM TE€OPETHUUYECKHE
BOIIPOCHI, OJIHAKO JOIMYIIEHbl HETOYHOCTH B OIpPEACICHUH OCHOBHBIX MOHATUH. [Ipm oTBere Ha
JIOTIOTHUTEJIbHBIE BOMPOCHI TOMYIIEHBI HEOOIbIINE HETOYHOCTH. [IpH BBIMOTHEHUN MPAKTUYECKOM

gacTH paboTHI AOIMYIIEHBl HECYIIECTBEHHBIC OIUOKY;
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- 10-16 GamnoB BbICTaBISIETCS CTYIEHTY, €CIM MpPH OTBETE Ha TEOPETHUYECKHE BOMPOCHI
CTYACHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX IOHSTHH.
Jloruka v MoJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bSHAMU. 3aMEeTHBI IPOOEITbl B 3HAHUM OCHOBHBIX
MeTo/10B. TeopeTnueckne BOIPOCHl B LIEJIOM HU3JI0KEHBI JOCTATOYHO, HO C IIPOITyCKaMU MaTepuaa.
NmetroTcs npuHIunuanbHble OMMOKU B JIOTHUKE MOCTPOEHUS OTBETa Ha Bompoc. CTyJeHT He pelu
3aady WM [IPU PELICHUH JOMyIIEeHbl IpyOble OINOKHY;

- 1-10 OGamioB BBICTABIACTCS CTYACHTY, C€CJIM OTBE€T Ha TCOPCTUUYCCKUC BOIPOCHL
CBUICTCIIBCTBYCT O HCIIOHMMAHHUU U KpafIHC HEIIOJJHOM 3HAHHH OCHOBHBIX IOHSITHM H METO/J0B.
O6Hapy)KI/IBaCTC$I OTCYTCTBHUC HABBIKOB IPUMCHCHUA TCOPCTUUCCKHUX 3HAHUU IIpU BBIIIOJIHCHUU
IMPAKTUYCCKUX 3a)1aH1/1171. CTy,)ICHT HE CMOT" OTBCTUTH HU Ha OJJUH ]IOHOJ'IHI/ITGJ'IBHHﬁ BOIIpOC.

VYcranaBnuBaeTcs cleAyrolias rpajanus IepeBojia OLEHKM U3 MHOro0auibHOM B
YeThIPeXOATHHYIO:

JuddeperurpoBaHHbIi 3a4eT:

e ornuuHo— oT 80 10 110 6amnoB (Bkitoyas 10 mOOmpPUTENBHBIX OAIIOB),
e xoportio — ot 60 mo 79 Gamios,

®  yIOBJIETBOPUTEILHO — OT 45 110 59 6aios,

® HEYJOBJIETBOPHUTEIHHO — MeHee 45 OalioB.

Kputepumn onieHnBaHusi BbINOJHEHHUs MPAKTHYECKUX PadoT

[Tokazarens OLlEHKH Pacnipenenenue
OaJIIIOB
TouHoCTh BOCTIpOM3BenEHUS Yy4eOHOro MaTepuasa (TEpMHHOB, 1
npaBwl, GaKkTOB, ONMMCAHUM H T.]I.)
TouHOCTB pa3IMUYeHUs ¥ BBIICIICHUS U3YYCHHBIX MATEPHAJIOB 1
MakcumaIbHBIH 0ajuI 2

KpnTepnn OIICHUBAHUA BbINNOJHCHUHA KOHTPOJBbHBIX paﬁoT

Crpykrypa paboTsl Kputepun onieHku Pacnpenenenue
0a/moB
Onun BOIIPOC (B Her orBera / Hemomnusiit oTBeT / 0/0,5/1
KOHTposbHOU padote 5 wium 10 | TlonHbIH oTBET
BOIIPOCOB)

KpuTtepun oneHnBaHus UIsi YCTHOT'O OIIpoca

[Tokazarenb OLIEHKH Pacnipenenenue
0aJI0B

3HaHWE ¥ TOHMMaHUE COBPEMEHHBIX TCHACHIINI Pa3BUTHS 110 TEME 1

['myOuHa ¥ OPUTHHATIBHOCTh CYXKICHHMA 1

ApPryMEHTHPOBAaHHOCTh W B3BEHICHHOCTh IIPH HW3JIOKEHUU CBOCH
MO3ULIUU

YMeHHe BECTH HAYYHYIO JUCKYCCHIO

AKTHBHOCTB B 00CYKICHUU

CoOuroieHre AeI0BOM dTHKH U dTHKETA

HUTOT'O

|| ==

KpnTepml OIlcHMBAHHUA BBHINOJIHEHUS TeCTOBBIX 3aJaHUH
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Crpyxkrypa paboTbl Kpurepuu oueHku Pacnpenenenue
0a/u10B
Opun Bompoc Tecrta HenpaunbHslii orBeT / [IpaBuiibHbIN 0/0,5

(30 BOImpoCOB B BapHaHTE)

OTBET
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