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Metonuueckue ykazaHus ISl NPAKTAYECKUX 3aHATHU IO JUCHUIUIMHE «XHUMUD)
coctaBieHsl B cooTBercTBUM ¢ TpeboBanusmu DI'OC CIIO, npemHa3zHadyeHbl 15
CTYACHTOB, oOyuatomuxcs mo crernuanbHocTi: 09.02.07 MubopMalilmoHHbIE CUCTEMBI U
MPOrPaMMHUPOBAHUE



1. THosicHMTe/JbHASA 3aNUCKA

[IporpamMma yueOHON AUCHMILIUHBI «XUMHS» TMpeAHAa3Hau€Ha JJI W3YYEHUS B YUPEXKICHUAX
HA4YaJlbHOTO W CPEIHEro MpOPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMMmy CpeaHero (IMoJIHOro) o0imero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUIIUPOBAHHBIX pad0OUNX
U CIIEIUAIMCTOB CPEIHETO 3BEHA.

[TporpaMma opueHTHpOBaHA HA JOCTUKEHHE CISAYIONINX LeJel U 3a1a4:

[{enb: ®OpMUPOBAHUE Y CTYJICHTOB MPEICTABIEHUS O XUMHUYECKON COCTABISIOIIEN €CTECTBEHHO-
HAyYyHOM KapTUHBI MHpa KaK OCHOBBI TMPUHATUS PELIEHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO TIOBEICHUS B IPUPOJTHOM Cpejie.

3agaun:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTECH MPOTEKAHWSI XUMHUYECKHX MPOIECCOB U SBICHHUH B
OKpy)Xarollel cpeze, LEIOCTHOW HAyYHOW KapTUHBI MHpa, B3aMMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, YpPaBHEHHS
XUMHYCCKHX PEAKIUH, OOBACHATH WX CMBICI, HMHTCPIPETUPOBATH PE3YNIbTAThl  XHUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MTPOBEICHUS MTPOCTEHIINX XUMHUSCKUAX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN C
coOJI0ICHUEM TTPaBIII OE30MaCHOT0 OOPAIEHUS C BEIECTBAMU U TAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJIE30BaTh HH()OPMAIIUIO XUMHYECKOTO XapaKTepa U3 Pa3IMIHbIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHHS MTPOTHO3UPOBATH MOCIEACTBUS CBOCH JCSITENBHOCTH M XHUMHUYECKUX
MIPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) cdopmupoBaTh MOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKHM W TEXHOJIOTMH Jis
Pa3BHUTHUS COIMATLHOW U IPOU3BOJICTBEHHOU Cdep.

IIpakTnueckas padora Ne 1.
Tema 3anamus’. CTpOEHHE aTOMOB XUMUYECKHX DJIEMEHTOB U IMPUPOIa XUMHUECKUX CBSA3EH.
Ilenbs paboThI: pa3o0paTh OCHOBHBIE MOHSATHS W 3aKOHBI XMUMHYECKHX CBSA3€H W XUMHYCCKUX
3JIEMEHTOB
Bonipocs! 1J1st 00CYKIeHUST:
[IpencraBieHus 0 CTPOSHUH BEIIECTBA.
BaneHTHOCTE.
Xumudeckue GopMyJbl (MOJIEKYSIPHBIE U CTPYKTYPHBIE).
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTEIbHAass W MOJIEKYJIIpHAas Macca. PacueTsl 1o
XHUMHYECKHM (hOpMyIIaMm.
3aKOH COXpaHEHHUSI MacChl BEIIECTBA MTPH XUMHUUYECKUX PEAKIIUSX.
Tembl noxnagos/pedepartos:
«OCHOBHBIE 3aKOHEI XUMHUW.
«OKu3Hb, Kak OMOJIOTUYECKHI KPYTOBOPOT BEILIECTBY.
UpesBbryaiiHble CUTYalMH 3KOJIOTMYECKOT0 XapakTepa.
XUMHUYECKOE OPYKHUE U €ro MOpaXkarolue (pakTopsl.
WuauBuayanbHbIe 3a1aHUs
OCHOBHBIE TTOJIOKEHUSI ATOMHO-MOJICKYJIIPHOTO YUCHUS
YeMy paBHBI OTHOCUTENLHBIE MOJIEKYIAPHBIE Macchl cienyromux Bemecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2, 1) A1203, 1) SiCl4, e) Ba(OH)2?
OnuunTe KaYeCTBEHHBIH M KOJIMYECTBEHHBIH coctas cieayromux Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, x) C6H1206, ¢) CaSO4, x) A1(NO3)3.
YeMy paBHBI MacCOBBIC JI0J1H (B %) 2JIEMEHTOB B CICIYIOIINX BELIECTBAX:
a) MgO, 06) N20, B) NO,r) N203, n) NaOH, ¢) C6H1206, ) Cu(NO3)2?
3aKOH COXpaHECHHUSI MAacChl BEIIECTB. XUMUYECKUE YPABHECHUS
CocraBbTe ypaBHEHHS PEAKIIHiA, KOTOPbIE BHIPAKAIOTCS CICIYIOIIUMHU CXEMaMHU:

a) Na+H20 — NaOH + H2; 0) Al+Cl2 — AICI13;

B) P203 + H20 — H3PO3; r) FeBr3 + Na2S— Fe2S3+

NaBr;



1) Al+ 02 — A1203; e) Fe203 + Al — Fe + Al203;

k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.

Ckonbko rpaMMoB Fe203 BCTYNHIIO B peaKLUIO C ATIOMUHUEM:

Fe203+ 2Al = 2Fe + Al203, ecu ipu 3TOM 06pazoBaock 560 1 xene3a?

PaccunraiiTe Maccy yrieKucioro rasza, KOTOPbIM MOJYYUTCS MPH CrOPaHUU OT YIJis 1O YpPaBHEHHIO:
C+02=CO02.

CKOJIBKO TpaMMOB BOJIBI HYXKHO JIJIs TToJTy4eHus 4 r kuciaopoaa o peakiuu: 2H20 = 2H2+02?

Ckonpko rpammoB FeSO4 ob6pasyercs mpu B3ammojeiictBuu pactBopa CuSO4 ¢ xenme3om, eciu mpu
aTom obpa3zyercs 128 r meau no ypaBHenuro: CuSO4+Fe=FeSO4+Cu?

CKonpKO TpaMMOB LIMHKA U cepHOU KucnoThl H2SO4 HyxkHO 1S mody4deHHs 4T BOJIOPOJAA IO PeaKIUu:
Zn+H2S504=ZnS04+H2?

Cxkonbko tpammoB H3PO4 Bcrymaer B peakumio ¢ 42 1 ruapokcuna kamuss KOH mo ypaBHeHuto:
H3PO4 + 3KOH = K3PO4 + 3H20?

3axon Asocadpo. Monsapuuiii 06vem 2aza

Kakoii 00beM mpu H. y. 3aHUMAIOT ClieAytomue KonudecTsa ra3zos:a) 3,0 mons, 1) 0,001 mouns,

0) 0,1 Mo, x) 12 moub,

B) 5,0 MoJIB,

Kakoii 00beM npu H. y. 3aHUMAIOT:

a) 22 r yrnekucioro raza CO2, n) 6,4 r okcuna cepsl (IV) SO2,

0) 19 r dropa F2, e) 4 r okcuaa azora (IV) NO2,

B) 7,1 r xnmopa CI2, x) 5,6 r okcuaa yraepoaa (II) CO?

r) 1,4 r a3oTa N2,

Kakoii 06beM kuciiopoga HeoOxomaum 1is cropanus 18 r yriepona no peakiuu C+02=C027?

CKOIILKO JIMTPOB BOJOPOA BBIAEIUTCS IpU B3auMoieicTBuu 10,8 T' allOMHHHUS C COJSHOMN KUCIOTOM:
2A1+ 6HCI=2A1C13 + 3H2?

Kakoii 06beM Bo10opoaa MOKHO HOTYYUTh Npu AerictBuu 0,2 MOJIb IIMHKA Ha paCTBOP CEPHOMKHUCIIOTHI 11O
peakuumn Zn + H2S504 = ZnS04 + H2?

Haiinute  ob6bem  yriekucimoro raza  CO2 u Maccy rugpokcuga Hatpus NaOH, npu
B3aMMOJICHCTBHH KOTOPBIX oOpazoBaics 21 r ruapokapbonara natpus NaHCO3 — mo peakmuu
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

Tema 3anamusa: llepuoauyecknii 3axkon u tadauna /.. MenneneeBa

Heab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMe
XuMUu4ecKkux 3ynemMeHToB .M. MenaeneeBa B CBETE yU€HUSI O CTPOCHUHU aTOMOB M BEIIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpemeHHblE NpeACTaBIEHUS O CTpoeHUM aroMoB. CocTaB aTOMHBIX sJep.
N3oTtonsl. [lopsakoBblil HOMep 3J€MeHTa - 3apsij AIpa ero arTOMOB.

2. CrpoeHue 3/IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IEPBBIX TPEX IEPUOI0B. DINEKTPOHHbBIE
obiaka u S-, p-, d-opbuTanu, GOpMbI FITEKTPOHHBIX 0OJIAKOB.

3. XapaKTepUCTHKA 3JIEMEHTA U €T0 COCAMHEHHUI Ha OCHOBE MOJIOKEHHUS B MEPHUOIUIECKOM
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymoIIUX HX
XUMHUYECKUX 3JIEMEHTOB.

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE ONPENENIUTh JIOCTH)KEHUE CTYIEHTOM OTAETbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP N3y4EHUH y4EOHOU TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIMITEI ATOMUCTHYECKOTO YUSHHS O IPHPOJIEH

2.«OKu3Hb, Kak OMOJOTHYECKHUI KPYrOBOPOT BELIECTBY.

3. UpesBbruaiiHbie CUTYaIlMH, YCIOBHO, 0€3 3arpsa3HEHUs OKPYKAIOIICH CPEIIbI.

4. O 3Ha4YeHUHU 3[I0POBBS YETOBEKA U 3JJ0POBOTr0 00pa3a >KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa300p 1O0BOAOB B MOJIB3Y TOM MM MHOW MO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CY>KICHH.

Tembt 012 camocmoamenbHo20 U3YUEHUA:

1. CoBpeMeHHBIE IpECTaBIECHUSA O CTPOCHUH aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

4. TlopaakoBbIii HOMEpP 3JIEMEHTA - 3apA/[l sJIpa €ro aTOMOB.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPpoeepKu 3HAHUIL:

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoanueckon cucrembl JI.M.MenaeneeBa; cTpoeHue artoMa H €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIIEMEHTOB TPEX MEPBBIX MEPHUOJOB U HX
COCMHEHUN IO IOJIOKEHHUI0 B IEPUOJUUYECKON CHCTEME; ONPENENSATh JJIEMEHT IO €ro
3JIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU padomvl cmyOeHmoe — BHICTYIIJIEHUE HA CEMUHAape,
BBITIOJTHEHUE WHANBUIYAIBHBIX 3a/IaHUH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMabHBIE YCIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocyscoenun:

[IpocToe u cnoxkHOE BENIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHNS IMTOHATHS XUMUYECKOr'0 3JIEMEHTA.

OO6mas TMHAMHUKA PEeaKIi XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIOIUOHHON XMMHH.

PacueTsl ¢ yueToM 3aKOHOB COXpaHEHHUS MacChl BEIIECTB U ITOCTOSHCTBA COCTAaBa BEIICCTR.

ISR



3aoanua u eonpocel 0aa popmuposanus U KOHMPONA 61A0€HUA KOMNEMEHUYUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YECHUHN YICOHOUN TEMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUAYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Ponp JIaBya3se B CTAHOBIEHUU COBPEMEHHOM XUMHUH.

J.N.MeHnpeneeB U CTaHOBJICHUE CUCTEMHOTO MOJIX0/1a B XUMHUYECKO HayKe.

Ponb oTeuecTBeHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMIe.

s E

OopazosamenvHnble mexHonozuu

CeMuHap-IUCNYT — HWHTEPaKTHBHasi (opMa NpPOBeIeHHUs] 3aHSTHS, IPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaJa), YTO POXJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
O6y‘~IaeMbIX, ac Heﬁ - pa3BI/ITI/Ie HWHUIINATUBBI U TBOp‘-IGCTBa, yMeHI/IC OTCTauBAaThL CBOU y6e)KZ[eHI/I$I.
Onupaercst Ha JIOTHKY TOCIIC0BATEILHO MOJICTHPYEMBIX MPOOJIEMHBIX CUTYaIlUi IyTEM IMOCTAaHOBKH
NpOOJEMHBIX BOMPOCOB WJIM NPEAbABICHHUS MPOOJEMHBIX 3amad. Ha 3aHSATHM TpHCYTCTBYET
CBOOOJHBIH OOMEH MHEHHSMHU. BBICTYMAlOMMM 3a1aroTcs BONMPOChl. Kaxaomy cTyneHTy paercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEeMY-TMOO0 HE COIIACEH C BHICTYMAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. IIpenojaBarenph aKTHBHO YYacCTBYET B JUCKYCCHH, TMOJBOIMT MTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, ITPOBOIMT Pa300p 3aHATHSI.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

1. PackpoiiTe COOTHOIIEHUE MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUHA DIIEMEHT», «IPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY.

2. JlaiiTe cpaBHUTENbHBIN aHATTU3 OCHOBHBIX HANIPABIECHUN TEOPUH XMMHUECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCcTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHAYECKHI JIEMEHT MOT ObI 3aMEHHUTH YIIIEPO B POJIH BEIAYIIETO OpraHoreHa?

5. TlokaxuTe cBsI3b Teopuu Xxumuueckoit ssomtonuu A.IL.Pyaenko ¢ Teopuelt mporucxoxAeHUS KUZHU
A.UN.Omnapuna.

6. JlaliTe cpaBHHUTENbHBIM aHATU3 KOHIIEMUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmvl meKyuyez0 KOHMPONA 3HAHUNL U O0CB0EHHBIX KOMREMeEHWuil — OIpoc ciyuiatenae mo
COJICPKAHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENeHM W3YYCHUs CTyJEeHTaMH OCHOBHOW W
JOMOJTHUTENbHON JIUTEPATyPBI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTraHMYECKMX BelleCTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMe BellecTBa UCXOAA U3 WX
XMMUYECKON GOpPMYabl AN COCTaBNEHUE XMMUYECKOM GOpMY/bl UCXOAA U3 HAa3BaHUA BeLlecTsa no
mexayHapoaHoun (MIONAK) nnu TpusBnmanbHOM HOMeHKNaType.
PelweHne npakTMYeCcKUx 3afaHMK NO KAAacCUPUKALMKW, HOMEHKNATYpe U XMMUYeCKUm dopmynam
HEOPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAccoB (yrapHbli ras, YrneKkUcabli ras, aMMWaK, raweHas
M3BeCTb, HeraweHasa W3BeCTb, MWTbeBaA COA4A M APYrUX): HasbiBaTb M COCTaBAATb GOPMy/bl
XMMUWYECKNX BeLLecTs, onpeaenaTb NPUHAANENKHOCTb K Kiaccy.

MCTOUYHMKN xmmmyeckon nHpopmaumm (cpencts maccoBoin MHPopmaumm, ceTb MHTepHeT u
Apyrue). Movck nHGopmauumn No HasBaHUAM, MAEHTUOUKATOPAM, CTPYKTYPHbIM GopMynam.

IIpakTuueckass padora Ne 5. Tema 3anuamusn. ®PUNKO-XMMUYECKME CBOICTBA
HeopraHM4YecKnx BeLecTs.



CocTaBneHve ypaBHEHUA XMMWYECKUX PEeaKLMA C y4yacTMeM MPOCTbIX U CNOXKHbIX HEeOpPraHUYecKmx
BELLEeCTB: METa//IOB M HEMETA/IZIOB; OKCUAOB META/IJIOB, HEMETaNN0B U aMPOTEPHbIX 3/1EMEHTOB;
HEOPraHWYeCcKMX KUCAOT, OCHOBaHWUMA U amMOOTEepPHbIX TNAPOKCUAOB; HEOPraHWYEeCKUX Cconewn,
XapaKTepm3yHoLLMX UX CBOMCTBA.

PelweHne npPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWA Ha CBOMCTBA, COCTaB,
nonyyeHve n 6e3onacHoe MCNONb30BAaHUE BAXKHEMLIMX HEOPraHUYecKMX BewecTB B ObITy M
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Lleab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSIMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlonsTus pacTBOp, paCTBOPUTEIH U PACTBOPEHHOE BEUIECTBO.

2. Pacuersl 110 onpeAeneHno KOHIIEHTPAIH PACTBOPOB.

3. OcHoBBI cTexuoMeTpur. PacueTsl o XumMuyeckuM (popMyiam U ypaBHEHHUSIM.

4. DNEKTPOIUTHYECKAS TUCCOLMAIINS KaK 00paTHMBIi MPOIIECC.

5. CreneHp IUCCOLUALINM, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. Jlucconuanus KUCIIOT, Iieao4ei, coeil. CBOiCTBa HOHOB.

7. CocTaBiieHUE peakIuii COeIUHEHUS, Pa3I0KEeHUs, 3aMeIleHHs, 0OMeHa.

8. Peakimu mOHHOTO OOMEHA B pacTBOPAX AJICKTPOJIUTOB.

9. CocraBneHrie ypaBHEHUI B MOJICKYJISIPHOM U MOHHO# (hopme.

10. [ToaroToBKa pacTBOPOB 3aJAHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BOJICTBE.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEeHUUAMU,
MO3BOJISIIOIINE  ONPEICIUTh JOCTHIKEHHE CTYJEHTOM OTACIbHBIX YYeOHBIX 3a/iay, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILUS OMUCAHUS IPUPOIBI».

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3znp, Kak OMOJIOTHUECKUI KPYrOBOPOT BEILIECTBY.

4. «CoBpeMeHHbIE MPEACTABICHUS 00 IBOIOLUU KU3HI.

5. «310poBbe U PAOOTOCITOCOOHOCTHY.

6. «[IpuHIUIBI COBPEMEHHOW OMOATUKIY.

7. O 3HaY€HUU 3J0POBBS YEJIOBEKA U 310pOBOT0 00pa3a KU3HH.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1. TlpoBepka BBINOJIHEHHOTO 33aHUs

2. Paz0op 1oBOJOB B MOJIB3Yy TOW WIJIM MHOH TTO3UIIHH.

3. OueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KJICHHH.

Tembt 013 camocmoamenbHo20 U3YYEHUA:

1. DiexTpoauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CreneHp TUCCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIUTHL.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPo6epKu 3HAHUIL:

B pesynbTare u3yyeHus TeMbl CTYAEHTBl JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PaCTBOPEHHOE BEIIECTBO; TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALUM; YCIOBUS MPOTEKaHWs pEeakUUM HOHHOTO OoOMeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PEaKIUN

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOJIUTUUECKON AUCCOLMAllNKU; TPOU3BOJUTH PACUYETHI IIO
OTIpE/ICNIEHNI0 KOHIIEHTPALlMU PACTBOPOB; BBHIMOJHATH XMMUYECKUE OMbBITHI, IOJITBEPKIAIOIINE
CBOMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpPU3YIOIIHUE CBOWCTBA KJIACCOB HEOPTaHUYECKUX
COEIMHEHUMN; 3alucChiBaTh YpPaBHEHUS pPeaklMil HOHHOTO OOMEHa;  COCTaBJIAThH IMOJHBIE U
COKpAlLIEHHbIE HOHHBIE YPABHEHMUS.

Dopmbl KOHMPONA CAMOCMOAMENbHOU PAOOMBl CMYOEeHMOE — BHICTYIIJIEHUE Ha CEMUHape,
BBINIOJIHEHUE MHIMBHU1yaJIbHBIX 33JaHUN.

IIpakTnuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukauma, CTPOEHNE U HOMEHKNATYpa OPraHMYeCcKMX BeLecTs



HomeHKnaTypa opraHMYecKMx COeMHEHNN OTAENbHbIX KNaccoB (HaCbIWEeHHbIe, HEHACbIWEHHbIE U
apomaTuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMYyNn OpraHWYeckMx BeLLecTB
OTAE/NIbHbIX KAACCOB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPMBUANIbHON HOMEHKNAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbperns, yKCycHas KUCNOTa, FAMUMH). Pacuertbl
npocTerwen GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 3N1EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMHU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccugmuxarus ocHoBanuii 1 kucnot. Cocras.
2. X¥IMUYECKHE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapaKTepuCTHUKa B CBETE TEOPUU IICKTPOIUTUICCKON TUCCOIUAIIUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUM.
4. OCHOBHbBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anun u 60npocvl 014 (OPMUPOBAHUA U KOHMPOIA 61AA0CHUA KOMNEmEeHUUAMU,
MO3BOJISIIOIINAE ONPEISIUTh JIOCTHXKEHUE CTYIACHTOM OTJACIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIINI MTPU U3y4YEHUH Y4eOHOM TeMBbI:
Temwt 0oxknaooe/pecpepamos:
1.«OKu3Hb, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTB.
2. «CoBpeMeHHBIE MPEICTABICHUS 00 IBOIIIOLUH KUZHI.
3. «310poBBE U PabOTOCIIOCOOHOCTDY.
4. «[IpuHIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BbIUaiiHbIe CUTYAIlMH SKOJIOTHUYECKOT0 XapaKTepa.
6. UpesBblYaliHBIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUS] OKPYKAFOIIEH Cpe/ibl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYIKAIOILEH CPEIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 3a/IaHHs
2. Pa30op A0BOOB B IMOJIb3Y TOW WIJIM UHOM MO3ULIUH.
3. OneHka CTeneHn apryMEHTHPOBAHHOCTH CYXKICHH.
Temut Ona camocmoamenvbHo20 u3yyeHus:
1. Knnaccuduxarus ocHoBanuii 1 kuciot. CocTas.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM U KHCJIOT.
B pesynbTaTe u3ydeHusi TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUI U KUCIIOT.
YMeThr XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIACCOB HEOPTaHMYECKUX COEIUHEHUN;
COCTaBJISITh TEHETHUYECKHE psAJbl, OOpa3oBaHHBIE [MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBoiicTBa OpraHMYeCcKnX CoeANHEHUN

Ieab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IPEACTABICHUSIMU 00 OCHOBHBIX IOJOXKEHHAX
TEOPUU CTPOEHMsI OpraHndeckux coequaennii A.M.bytiieposa.

CBOWCTBa OpPraHUMYECKMX COeAWMHEHWM OTAEe/IbHbIX KAAcCcoB (TPMBMANbHAA U MeXAyHapoaHas
HOMEHK/NaTypa, XWMMWYecKMe CBOWMCTBA, CMNOCOObI  MOAy4YeHWA): npepdenbHble (ankaHbl WU
LMKNOANKaHbI), HenpeaenbHble (a/KeHbl, alKMHbI U anKagueHbl) 1 apoMaTUYecKme yraesoaoposbl,
cnmpTbl 1 GeHoNbl, KapbOoHOBbIE KMCNOTbI U 3PUPBI, anbaernabl U KETOHbI, aMUHbI U AMUHOKWUCAOTbI,
BbICOKOMO/NIEKYNAPHbIE COeAMHEHMA. 3a4aHNA Ha COCTaB/lIeHNe YpPaBHEHUA XMMUYECKUX peaKLuin ¢
y4yacTMem opraHM4YecKux BeLecTB Ha OCHOBAHMM UX COCTaBa M CTPOEHUA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuyeckoro crpoenus A.M.bytiepona.

2. XUMHUYECKOE CTPOEHHE KaK TMOPSJOK COEJMHEHUS M B3aUMHOTO BJIMSHHMS aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB yIiiepo/ia 00pa3oBbIBATh MPSMbIE, pa3BETBICHHbIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omonorusi, yriaepoaHblii CKeJeT, CTPYKTYpHAs M TPOCTPAHCTBEHHAs! U30MEPHsI, H30MEPHI
Y TOMOJIOTH.



4.yrnepoaHslii CKEJET, TOMOJIOTHS, CTPYKTYpHAas U MPOCTPAHCTBEHHAs N30MEPHsI, N30MEPHI
Y TOMOJIOTH.

5. OYHKIMOHAIBHBIE IPYIIBI B OPraHMUECKUX COSUHEHUSAX.

6.Knaccudukarus opraHu4ecKux COeTMHCHHI.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBS3€d B CBETE
IIPEACTABICHUH O THOPHUIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IIpakTuyeckasi padora Ne 8.

Tema 3anamus. CBONCTBA OPraHNYECKUX COeANHEHUN
CocTaBneHne cxem peakumi (B TOM uucie NO NpeaNoOXKEHHbIM Lienovykam npeBpalleHni),
XapaKTepm3yroLmMX XMMMYECK1Me CBOMCTBA OPraHNYeCKMX COeAUHEHNIN OTAENbHbIX KNaccoB, cnocobsl
MX NONYYEHUA W Ha3BaHWE OPraHWYECKUX COeAWMHEHWI NO TPUBMANBHOW WAN MEeXAYHapOAHOW
CUCTEMATUYECKOM HOMEHKNATYpe.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMIN Ha CBOMCTBA OPraHUYECKNX
COeAMHEHWNI OTAE/NbHbIX K/1accoB

Ilesb: MO3HAKOMUTBLCS C COBPEMEHHBIMU INPEICTABICHUSIMH O MPEIEIbHBIX U HENPEAEIbHbBIX
YIJIEBOJOPO/IAX.

Bonpocsl s o0cykaeHus:

1. IIpenenbHble 1 HETIPEIEIbHBIE YTIIEBOIOPOABIL.

2. XUMHMUYECKOE CTPOEHME KaK TIOpSJIOK COCIMHEHHS M B3aUMHOIO BIMSHUS aTOMOB B
MoJiekynax. CBOMCTBO aTOMOB YIjiepoAa 00pa3oBbIBaTh NPSMBIC, Pa3BETBICHHBIE U 3aMKHYTHIE LIEIIH,
OJIMHApHbIE U KPaTHbIE CBSA3U.

3. CrpyKTypHas ¥ MPOCTPAHCTBEHHAs! H30MEPUs YIIIEBOIOPOIOB.

4. Tomomnorus yrieBoiopo/ioB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
IPEACTAaBICHUH O THOPUIN3ALIMH HIEKTPOHHBIX 00JIaKOB.

IIpakTuyeckas padora Ne 9. Tema 3anamusa: CBONCTBA OPraHUYECKUX COeANHEHUI

CocraBineHue  CTPYKTYpHbIX  (GOpMyJl  HM30MEPOB M  HOMEHKJIATypa  ajlbJErH0B.
OcymecTBienue mpeBpalieHuid. PemieHne pacyeTHbIX 3afad MO XMMHUYECKMM (opMmyiaam H
YpaBHEHUSAM

Ilenb: NO3HAKOMHUTBCS C COBPEMEHHBIMHM TIPEICTABICHUSMU O KHUCIOPOJCOAEPKAIINX
COEJTMHEHMUSIX.

Bonpocsl n1s o0cy:xkaeHun:

1. Knaccudukaiys KUCIOpOACOAEp)KAIlUX COEIMHEHUH, o0mmue (GopMmyibl cocTaBa, TOMOJIOIH,
XUMHYECKOE CTPOEHHUE.

2. M3omepus. Cucremarnyeckasi HOMEHKIIATypa.

3. XMMHUYECKHe CBOMCTBA METAHOJIa M 3TaHOJA, CIOKHBIX 3()UPOB, )KUPOB, KAPOOHOBBIX KHCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMaja U LEeJUTI0I03BI.

4. TTomyyeHune KMCIOPOICOIEPKaLX COSANHEHHH.

5. TlpakTryeckoe 3HaUCHUE KHCTIOPOICOAEPIKAIIIX COCTTHEHHIM.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1.IlpoBepka BBITOJTHEHHOTO 3a/1aHUs

2.Pa300p TOBOZIOB B MOJB3Y TOM HITM HHOH MO3UIINH.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CYKJICHUH.

Temut 0151 camocmoamenbHo20 U3yueHus:

1. CriupThl: HOMEHKJIaTypa M ToMojoruueckue psapl. Knaccuduxanums. Xumuueckue CBOMCTBA
crupToB. bronoruyeckoe AefCTBUE CIUPTOB U UX POU3BOIHBIX.

2. deHOMBI: OCOOCHHOCTU CTPOEHMS M CBOMCTB. [IpuMeHeHre criupToB U (EHOJIOB, a TAKKe HX
MIPOM3BO/IHBIX B MEIULIMHE.

3. IlpumeHenne BakHEHIIMX NpEACTaBUTENICH OPraHMYECKUX COEAMHEHHWI: MeTaHola |
3TaHoja, CJOXKHBIX 3(QUPOB, XHUPOB, MbLI, KapOOHOBBIX KHCIIOT, MOHOCAaXapuJOB (TJIIOKO3bI),
JHcaxapuioB (caxaposbl), HOJIMCAXapua0B (KpaxMaia U IeUTI0I03b])

CTyneHTbl JIOJKHBl YMETbh: BBIIOJHATH XHUMHUYECKHE OIbITHl,  IMOJITBEPKIAIOIINE
XUMUYECKHE CBOWCTBA KHUCIOPOJACOAEPKAIMX COEAMHEHUM; ONPENeNsITh 110 XapaKTEPHBIM




peakuusM; MPUMEHSTh MpaBHiia 0E30MACHOCTH MpU paboTe ¢ OPTraHWYECKUMH BEIIECTBAMM,

COCTaBJISATh CTPYKTYpHBIE (OPMYJIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALIEHUS; PEeIIaTh pPacueTHbIC

3a/la4¥ 10 XUMUYECKUM POpMYyaM B YPABHCHUSIM.

IIpakTuyeckasi pa6ora Ne 10.

Tema 3anamusn. CBONCTBA OPraHNYECKMX COEANHEHNI

CocraBieHue CTpyKTYPHBIX ()OPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyllecTBiIeHHE MpeBpaileHuil. Pemienue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEJICTaBICHUSAMH OO0 a30TCONEpkAIMX COCAMHEHUSX:
aMHHaX, aMUHOKHcCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (OpPMYT aMHUHOB, aMHHOKHCIIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

1. CrpoeHue BaKHEHIINX MPEICTABUTENIEH OPraHUUYECKUX COSIMHEHHI: aMUHOKHUCIIOT, OEIKOB.

2. benku kak 6uononumepsl. [lepBuuHas, BTOpUYHAS U TPETUYHASI CTPYKTYpa OEJIKOB.

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIHN3, ACHATYPALHS, [IBETHBIC PEAKLIUH.

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3a0anua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0EHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENEIUTh JIOCTH)KEHHUE CTYJEHTOM OTAENBHBIX YUeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMI MTPU H3yYCHUHN YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OMOATUKM.

4. XuMHUYECKOE OpPY>KHE U €ro Mmopaxaronue (pakTopsl.

5. buonoruueckoe opyXue U ero mopaxaromue GaxkTopsbl.

6. O 3HaYeHHUHU 3/I0POBbS YETIOBEKA U 3J0POBOr0 00pa3a KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa300p TOBOZOB B MOJIB3Y TOM MM HHOU MO3UIIHH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CYKICHHM.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

1. Crpoenue amuHoB. IlomydyeHue aHWIMHA W3 HUTPOOEH30MIA, 3HAYCHHWE B Pa3BUTHU
OpPraHUYeCKOro CUHTE3a.

2. CtpoeHne aMMHOKHCIOT, UX (¢u3nueckue cBoiicTBa. CHHTE3 NENTHIOB, UX CTPOSHHUE.

3. buonornyeckoe 3HaueHNE AaMUHOKHUCIIOT.

4. benku kak 6uononumMepbl. CBOHCTBA OENKOB: TUAPONIN3, IEHATYPAIIUS, [IBETHBIC PEAKIUH.

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(ha-aMUHOKHCIIOT, CTPYKTYpy Oesika, CBOWCTBA U 3HAYCHUE
O€eJKOB.

Yumems noka3piBaTh HAIMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U UX
CBOWMCTBaMH; CpaBHHBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUECKUX aMHUHOB; OOBSICHSATH
XUMUYECKHE CBOMCTBA aMHHOKHCJIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAesTh HAIUNYNe OSITKOBBIX COSMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnyeckas padora Ne 11.

Tema 3anamusn: \peHTMONKALMA OPraHUYECKMX BELLECTB, X 3HAYeHMe U NpUMeHeHne B HbITOBOW U
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraByieHre CTPYKTYPHBIX pOPMYyJI M30MEPOB M HOMEHKJIATYypPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre mpeBpalieHuit. PemreHre pacdeTHBIX 3a/1a4 M0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTs BIUSHUE XUMHYECKOIO 3arpsi3HEHUs OKpY’KaIoLIeHl cpelbl Ha OpraHu3M
YeloBeKa U JIPYTHe JKUBBIE OPTaHU3MBbI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YeJIOBEeKa, HO
BMECTE C TE€M II0Ka3aTh, YTO MPHUXOIAUTCS OOpamarbcs K CONUAIbHBIM (aKkTopaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIWS, [EJICHANPaBIEHHOCTh U PabOTOCIIOCOOHOCTD,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUS.

buonoruueckas CymHoCTh 4€lI0BEKa.

EauHCcTBO OMOIOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.

[Tponomxkaercst 11 OMosornveckas IBOJIIOLUS YeI0OBeUeCcTBa?

OTirune UHIUBUA OT JIMYHOCTH.

[IpaBuiia sK0JI0rMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKaloLIeH cperie.

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOT'O 3JIEMEHTA.

OneHka BIMSHUS XHMHYECKOTO 3arps3HEHHs] OKpY)KAloIIeld cpeibl Ha OpPraHu3M 4elloBeKa U
JIPYTHUE )KUBBIE OPTaHU3MBI.

3a0anusn u eonpocel 014 (HOpMUPOBAHUA U KOHMPOAA 61AAOCHUA KOMHEmMeHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MTPU U3y4YEHUH YUeOHOM TeMBbI:

©CoNoA~WNE

Temut 0oxknaoos/peghepamos
1. Posib anxuMuu B CTAHOBJICHUU XUMHUECKOM HAYKH.
2. Ponsb JlaBya3be B CTAHOBICHUH COBPEMEHHON XUMUU.
3. JA.M.MeHnpeneeB 1 CTAaHOBJICHHE CHCTEMHOT'O TIOX0/1a B XUMHUECKOH HayKe.
4. BUOIIOTUYECKOE U COLIMATBLHOE B MPUPOJIE YEIOBEKA.
5. CraHoBiIeHUE TPYIOBOW TEOPUHU aHTPOIIOTEHE3A.

OopazosamenbHble mexHON02UU

Jluckyccusi ¢ pa3aejieHHeM TPYyNNbl HA ONMOHUPYWIIHE KOJUIEKTHBBI - HHTEPAKTHBHAS
¢popma mnpoBeneHusi 3aHATHS, PEANOJIATAONIAS OOCYKICHHE CIIOKHBIX  BOIPOCOB, MPOOJIEM
M3y4aeMOM TEMBI ITyTEM JICIICHUsI y4eOHOM rPpyNIIbl HAa KOJUICKTUBbI SIMHOMBIIUICHHUKOB. BaxkHO mipn
3TOM pPa3MECTUTh O00yYaeMbIX TaK, YTOOBI TpPU OOCYKICHWU IIOCTABJICHHBIX BOIPOCOB MM ObLIA
Mpe/ICTaBlIeHa BO3MOXKHOCTh BHUAETH Tepel CoO0OM MPOTHBOMONOXKHBIA  KOJUIEKTHB. Ponb
mpernojaBaTelis B OTOT MOMEHT 3aKII0YacTCs B ONPEICIICHUM pPa3iMduidl B OICHKAX, JaHHBIX
MPE/ICTABUTENSIMA KOJIJIEKTUBOB, TO €CTh B BBISIBICHUU MpEAMETa TUCKYCCUU. BaxHBIM mMyTem
MOJIJICPKaHUS TUCKYCCHH Ha BBICOKOM HAyYHOM YPOBHE MOXET OBITh MPEIOCTABICHUE BO3MOKHOCTH
CTYJCHTaM TMPOTHBOIOJOXKHBIX KOJJIEKTUBOB 3a/laBaTh IPYr JAPYry BOMOpOChl. [l TOTO 4YTOOBI
TUCKYyCCHS TINIA B HYXXHOM pyCle, OH JOJDKCH ITOCTAHOBKOW JIONIOJHUTEIBHBIX BOMPOCOB,
BBICKA3bIBAHUEM CBOEH TOYKHU 3PEHUs, MPUCOCANHEHUEM K TOMY WJIM MHOMY MHEHHIO KOJJIEKTUBOB,
MMOCTOSTHHO HAIPABJIATh HAYYHBIA CIIOP CTYICHTOB B HAIPABJICHWH, OOCCIICUMBAIOIIMM JOCTHKCHHE
nenei 3auaTus. Pa3oop J0mKeH UMeTh OIIEHKY pa0O0Thl KOJIJIEKTUBOB U OMpe/elieHre JTYyYIlero, myTeM
BBICTaBJIEHUsI €My 0oJiee BBICOKOM OTMETKH. B Havasne 1enecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BBICKA3aThCs "DKCIEPTHON" Tpymme, KOTopas, BBICIYIIAB BBICTYIUICHUS CIyIIATeNel, OlEHUBAET UX
MIPAaBOMEPHOCTh, TITyOWHY U JOKJIABIBACT CBOM BBIBOJ] O Jy4IIIeM KOJUICKTHBE, a BCJIS 32 HEW CIeliaTh
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenbHoi padoomaul Cnyo0eHmos

1. CocraBbTe CpaBHUTEIbHYIO Ta0IHIly «CBOWCTBA BBICIINX KUBOTHBIX M CBOMCTBA YEJIOBEKa.

2. CoctaBbTe CpaBHUTENbHYIO Tabnuiy «buonornyeckue U colaibHble TPEANOCHUIKH CTAHOBICHUS
YeJI0OBEKay.

3. TokaxuTe pa3nuuus MEXy «4eJI0BEKOM YMEJbIM, «UEJIOBEKOM MPSMOXOISAIIUM» U «UEIOBEKOM
pa3yMHBIM.

4. Tloxaxure Bame oOTHOmIEHHME K OCHOBHBIM HJESIM COLMOOMOJOIMH O TI'e€HETHYEeCKOH
00yCIIOBJIIEGHHOCTH COI[MAJIBHOTO TIOBE/IEHUS YETIOBEKa.

5. KakoBa poisib TpyJa B CTaHOBJICHHH YeJIOBEKa?

6. PackpoiiTe poib dwieHOpa3AeTbHON pevr B TIOSBICHHH YeJI0BEKa U OOIIECTBA.

7. B uem oriMune OMOJOTMYECKOW 3BOJIIOLUU OT KYJIbTYpPHO-UCTOPUUYECKON IBOJIOIUM YEIOBEKA U
4esoBevecTna’?
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Dopmbl KOHMPONA CAMOCHOAMENbHOU pAdOmvbl CMYOeHmoOE - BBICTYIUICHUE HAa CEMHHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiez0o KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClylaTeneil mo
COACPXKAHUIO HM3y4aeMOW TeMbl. BBbISIBICHHS CTENEHM W3Y4YEHUS CTYJEHTAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JIUTEPATYPHI.

Oopa3zosamenvHble mexXHO02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAsE (opMa NpoOBedeHHUs] 3aHATHUS, TPE/IOIAraoas
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaE€MOM TEMBI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYJICHTOB COOONICHMs (IIOKJIana), YTO pPOXKAAeT aKTUBHYIO I[103HABATEIBHYIO JIEATEIHHOCTH
o0yJaembIX, a C HEl - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOW YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEABSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TPHUCYTCTBYET
CBOOOJHBII OOMEH MHEHHSIMH. BBICTymarommM 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
MpaBo B JIO0O0H MOMEHT, €CJId OH MOYEeMY-JIH0O0 HE COIVIACEH C BBICTYNAIOIIUM WM JTyMaceT WHAue,
OCTaHOBHUTH ero. IIpemonaBarens akTUBHO Y4YacCTBYET B AMCKYCCHH, MOJBOIAUT HUTOTH OOCYXKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHS.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. JlaiiTe cpaBHUTENIbHBINA aHATN3 OCHOBHBIX HAIIPABJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a/1a4H SBOJIOIMOHHON XUMUHU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIIACT B KQ4eCTBO OCHOBHOTO opraHoreHa. Kakoit mHoU
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. Tloxaxwure cBs3b TEOpUH XUMHUUYECKOM 3Boonnu A.Il.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «l'es-TUNOTe3b» B Pa3BUTUM IPEICTABICHUNA O Pa3BUTHUU Treoc(epHBIX
000JI04eK.

6. JlaliTe CpaBHHTENbHBIM aHAIW3 KOHIICTIHHA, OOBSCHSIONUX CTAHOBJICHUE HBIHCITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckas padora Ne 12. CKOpoCTb XMMUYECKUX PEAKLUN.
Xumunyeckoe paBHoBecue
PelleHne NpaKTUKO-OPUEHTUPOBAHHbLIX 3aaHUA Ha aHann3 GaKTOPOB, BAMAKOWMX HA M3MEHEHUE
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKU LLenecoobpasHoro noseseHus B
6bITY U TPYAOBOW AEeATEe/IbHOCTU B LLeNIAX COXPAaHEHUA CBOEro 34,0P0BbA M OKPYKatowen npupoaHom
cpeapbl.

PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3aZlaHUI Ha nNpumeHeHne npuHumna fle-lWatenbe ans
HaXOXAEHNA HaMpaB/eHMA CMELLEHUS PaBHOBECUA XMMMUYECKOW peakuuMm n aHanms ¢akTopos,
B/INAIOLLMX HA CMELLLEHME XMMMUYECKOTO paBHOBECHUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmma B 6bITy U NPON3BOACTBEHHON AEATENIbHOCTM Ye/10BEKA
lMonCcK M aHanM3 KencoB O MPUMEHEHUU XMMMUYECKUX BELLECTB M TEXHOJIOMUI C ydyeTom Oyayuien
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: Ba)HelMLMe CTPOUTE/NIbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KpPacKW, CTEKN0, KepamuKa, MaTepuanbl AAA 3SNEeKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/IbHbIE BOJOKHA, WCTOYHWKM 3IHEPrUU, OpPraHMYEecKUe W MUHepabHble
yao0bpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMUA.

3awmTa: [peactaBneHMe pe3ynbTAaTOB pPeLeHUs KelcoB B  popme MUHU-AOKNaga ¢
npeseHTaumnen

Heab: U3yunTs XUMUYECKUE SBIICHUS B PUPOJIE, B OBITY M HA MPOU3BOJICTBE.

Bonpocel ona oocysycoenun:

1. XumMuueckue aBieHUs, MPOUCXOASAIINE B PUPOJIE.

2. XuMUYeCKUe SIBIICHUS B OBITY U Ha MPOU3BOJICTBE.
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3. OCHOBHBIC YPOBHU XUMHYECKHUX CTPYKTYD.
4, O0mas TMHAMUKA PeakIil XUMUYECKUX 3JIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3a0anusn u eonpocvl 014 (OPMUPOBAHUA U KOHMPOAA 61A0CHUA KOMHEMEHUUAMU,
MO3BOJISIIONINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH MTPU U3y4YEHUH YUeOHOM TeMBbI:
Temwt 0oxknaooe/pepepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cuctema 1 ee CTpyKTypa.
Posb JlaBya3be B CTaHOBJIEHHH COBPEMEHHOM XUMUHU.
J.11.Mennenees U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/a B XMMUYECKOU HAYKeE.
Ponb oTeuecTBEHHBIX HCCeAOBaTENeH B CTAHOBICHUU U Pa3BUTHH HayK O 3eMJle.

agrODE

OopazosamenbHble mexHo102UU

CeMuHAp-TUCNYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUS 3aHATHSA, ITIPEINOATAOIIAS
ny0aruYHOe OOCYXJCHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbl IOCJE CHECIaHHOTO KEM-TO U3
CTYJIGHTOB COOOIIeHHs (JOKJIana), 4YTO pPOXKIAACT AaKTUBHYIO I103HABATEIbHYIO JEATEIbHOCTh
o0y4JaeMbIX, a ¢ HEH - Pa3BUTUE WHUIUATHBBI U TBOPUYECTBA, YMEHUE OTCTAUBATh CBOM yOEXKIICHHUS.
Onupaercst Ha JIOTHKY MOCIIEOBATEIFHO MOJICITHPYEMBIX MPOOIEMHBIX CUTYaIlUi TyTEM IMOCTAaHOBKU
MpOOJIEMHBIX BOIPOCOB WM TPEAbSBICHUA MPOOJEMHBIX 3agad. Ha 3aHsaTuM NpPUCYTCTBYET
CBOOOJHBI OOMEH MHCHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. Kaxaomy CTyIeHTy maercs,
MpaBo B J000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTeslb aKTUBHO y4YacTBYeT B AWCKYCCHHU, TOABOJIUT WUTOTH OOCYKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3dop 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. JlaiiTe cpaBHUTEJIbHBIA aHATIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 33]auyl SBOJIFOLIMOHHON XHUMHUU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIIA€T B KA4eCTBO OCHOBHOTO opraHoreHa. Kakoit mHoOU
XUMUYECKHUH 3JIEMEHT MOT Obl 3aMEHHTD YIJIEPO B POJIM BEIYIIEro opraHoreHa?

4. Tloxaxwure cBs3b TEOpUH XUMHUUECKOH 3Bomonnu A.Il1.PyneHko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «l'es-TUNOTE3bl» B Pa3BUTUM NPEICTABICHUNH O Pa3BUTHH Treoc(epHBIX
00010ueK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBIITOJIHCHUE UHIUBUAYaIbHbIX 3a1aHUMN.

Dopmbl meKyuiez0 KOHmMpPOAA 3HAHUN U OC60EHHBIX KOMNEemeHyul — ONpOC CIyLIaTesen 1o
COICPXKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHHUS CTENEHM U3Y4YEHUS CTYJEHTaMM OCHOBHOM U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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OCHOBHBIC HCTOYHHUKH

1. Apo3nos, A. A. Xumus [ DneKkTpoHHBIH pecypc] : yuebnoe nocodbue miis CIIO / A. A. [Ipo3nos, M.
B. dpo3noBa. — DnekTpoH. TekcToBble qaHHbIe. — CapartoB : Hayuynas kaura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum moctyna: http://www.iprbookshop.ru/87083.html

2. Baiitnep B.B. Xumus [Dnextponnslii pecypc] : yaueoHoe nmocodue / B.B. Baiituep, E.A.
HukoHeHnko. — DJIEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypanbckuii (henepanbHblii
yHuBepcurtert, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocrymna:
http://www.iprbookshop.ru/66217.html 3bCnoura;

JonoiHUTeIbHbIE HCTOYHHUKU:

1. Xumust [ DneKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIEC JaHHbIE. —
Boponex: BopoHexxckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuteT, ObC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexwum nmoctyna: http://www.iprbookshop.ru/59133.html ObC

2. Xumus [ DneKTpoHHBIH pecypce] : yueoHoe mocooue / A.M. Jlanunenko [u ap.]. — DaeKTpoH.

TeKcToBble JaHHble. — HoBocubupck: HoBocuOupckuil rocyaapcTBEHHBIM
apXUTEKTypHOCTpOoUTeNbHBINA yHUBEpcUTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. — Pexxum
nocryma: http://www.iprbookshop.ru/68898.html 35C

3. Mapmankud M.®. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe nocodue / M.d. Mapmankun, U.C.
I'puropsn, /I.H. KoBaneB. — DnexkTpoH. TekcToBble AaHHble. — CTaBponoiib: CeBepo-KaBkasckuit
denepanbublii yausepcutet, 2020. — 228 ¢. — 2227-8397. — Pexum noctymna:

http://www.iprbookshop.ru/63225.html

HHTepHeT UCTOYHUKH:

www.elementy.ru — caiiT «3eMeHTbI OOJIBIION HAYKH. DHIUKIIONCIHSY

http://ru.wikipedia.org/wiki - UntepueT-sHIMKIONE 11 testpilot.

http://www.nkj.ru — caiit sxypHana «Hayka u >KU3HbY.

http://www.znanie-sila.su — caiiT xypHasia «3HaHHE — CHJIaY.

http://technicamolodezhi.ru — caiit xypHana «TexHruka — MOJIOACKN.

http://www.popmech.ru — caiit xxypnana «IlomynsipHas MEXaHHKa.

http://ihst.ru — caiit MucTutyTa nctopuu xumuu u Texauku uM. C.1. BaBunosa PAH

(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypHaina «Bonpockl uctopuu

XUMHH U TEXHUKI.

http://naturalscience.ru - caur «Xumusl. CripaBOYHHUK €CTECTBCHHBIX HaYK».
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