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1. IosicHMTe/JbHAS 3aNUCKA

[IporpamMma yueOHOW AUCHMILIUHBI «XUMHS» MpeAHAa3HAu€Ha JJI M3YYEHUS B YUPEXKICHUAX
HAYaJlbHOTO W CPEIHEro MpOoPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEIbHYIO
porpamMMmy cpeaHero (IMoJHOro) 001mero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUITUPOBAHHBIX pad0OUNX
U CIIEUAIMCTOB CPEIHETO 3BEHA.

[TporpaMmMa opueHTHpOBaHA HA JOCTHIKEHHUE CIEAYIOUINX Leeil u 3a1ay:

[enb: ®OpMUPOBAHUE Y CTYICHTOB MPEJICTABIEHUS O XUMHUYECKON COCTABISIOLIEN €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa KakK OCHOBBI MPUHATUS PEIIEHUN B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOTO TIOBEICHUS B IPUPOIHOM cpejie.

3agaun:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHWSI XUMHUYECKHX MPOIECCOB U SBICHHUH B
OKpy)Xarollel cpeae, LEIOCTHOW HayyHOW KapTHMHBI MHpA, B3aUMOCBS3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJbl HEOPraHMYECKUX MU OPraHMYECKUX BEIECTB, YPaBHEHHS
XUMHYCCKHX PEAKIUH, OOBSICHATH WX CMBICH, HMHTEPIPETUPOBATH PE3YJIbTAThl XHUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKU MTPOBECHUS TPOCTEHIINX XHMHUSCKUX IKCIIEPHUMEHTATBHBIX UCCIICIOBAHUMN C
COOJTIOICHUEM TTPaBHII OE30MaCHOTO OOpAIEHHS C BELIECTBAMH U JaOOPaTOPHBIM 000PYyI0BaHHEM;

4) pa3BUTh YMEHUS HCIOJIE30BaTh HH()OPMAIINIO XUMHYECKOTO XapaKTepa U3 pa3IMIHbIX HCTOYHUKOB,;

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

6) cdopmupoBaTh MOHMMAaHHWE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKOW HAyKHM W TEXHOJOTWH Jis
Pa3BHUTHUS COIMAILHOW U TPOU3BOJCTBEHHOU cdep.

IIpakTnueckas padora Ne 1.
Tema 3anamusn: CTpoeHre aTOMOB XUMHUYECKUX SJIEMEHTOB U MPUPOJIa XUMUYECKUX CBSI3EH.
Ilenp paboThI: pa300paTh OCHOBHBIC MOHSITHS W 3aKOHBI XUMHYECKHX CBSI3€H W XHUMHYCCKUX
3JICMEHTOB
Bonpoch 1151 06cyKIeHus:
[IpencraBieHust 0 CTPOSHUU BELIECTBA.
BanenTHOCTS.
Xumuueckue GopMyIbl (MOJIEKYISIPHBIE U CTPYKTYPHBIE).
3aK0OH TOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENIbHAsS W MOJICKYJIsIpHas Macca. Pacdersl 1o
XUMHUYECKUM (popmymnam.
3aKOH COXPAHECHUS MAaCChl BEIIECTBA MPH XUMHYECKHUX PEaKIIUSX.
Tembl noxnagos/pedeparos:
«OCHOBHBIC 3aKOHEI XUMHUH).
«OKu3Hb, Kak OMOTOTHYECKUI KPYTOBOPOT BELIECTBY.
UpesBbIuaiiHble CUTYalMH 3KOJIOTMYECKOT0 XapakTepa.
XUMHUYECKOE OPYXKHUE U €T0 Mopakaroniue (GakTophl.
NuauBuayanbHbIC 3a1aHAS
OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YYCHHUS
YeMy paBHBI OTHOCUTENLHBIE MOJIEKYIApHBIE Macchl cienyromux Bemecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2, 1) A1203, 1) SiCl4, e) Ba(OH)2?
OnummTe KaueCTBEHHBIH M KOJIMYECTBEHHBIM cocTaB cieayromux Bemects: a) NaOH, 6) H2S04, B)
HNO3, r) CaCl2, 1) C6H1206, ¢) CaSO4, x) A1(NO3)3.
Uemy paBHBI MacCOBBIE TOTH (B %) DJIEMEHTOB B CIEAYIONIUX BEIIECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e¢) C6H1206, x) Cu(NO3)2?
3aKOH COXpaHEHHsSI MACChI BEIECTB. XUMUYECKUE YPABHEHUS
CocraBbTe ypaBHEHHUS PEAKIIMI, KOTOPBIC BRIPAKAIOTCS CICIYIOMUMU CXEMaMU:

a) Na+H20 — NaOH + H2; 0) Al+Cl12 — Al1C13;

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

NaBr;



) Al+ 02 — A1203; e) Fe203 + Al — Fe + AI203;

x) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(SO4)3 + H20.

Cxonpko rpammoB Fe203 BCTynuiio B peakiuio ¢ aTFOMUHUEM:

Fe203+ 2Al =2Fe + Al203, ecu ipu 3ToM oOpazoBaiock 560 r xenesza?

Paccuuraiite mMaccy yriaeKucioro rasza, KOTOPbIM IMOJIYUYUTCS MPH CTOPaHUM Or Yris MO YpaBHEHHUIO:
C+02=CO02.

CKOJIBKO IrpaMMOB BOJIbI HY>KHO JJId MOJy4eHus 4 T kucinopoja no peakuuu: 2H20 = 2H2+027?

Cxkonbko rpammoB FeSO4 oOpasyercs npu B3aumopeictBuu pactBopa CuSO4 c¢ xene3oMm, €ciiu Ipu
aToMm obpa3zyetcs 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?

CKoOJIBKO TpaMMOB IIMHKA U cepHOU KucioThl H2SO4 Hy)KHO 115 oaydeHus: 4T BOAOPOJia 10 PEAKIIUHN:
Zn+H2S04=7ZnSO4+H2?

Cxonpko rpammoB H3PO4 Bcrymaer B peakuuto ¢ 42 r rugpokcuaa kanuss KOH no ypaBHeHuro:
H3PO4 + 3KOH = K3PO4 + 3H20?

3axon Asocadpo. Monsaphuiii 06vem 2aza

Kaxkoit o0beM 1mpu H. y. 3aHUMAIOT CIIEyIONINe KormuecTBa razos:a) 3,0 monb, 1) 0,001 momb,

0) 0,1 monb, x) 12 mMoub,

B) 5,0 MoJIB,

Kakoii 00beM npu H. y. 3aHUMAIOT:

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

0) 191 dropa F2,  e) 4 r okcumaa azora (IV) NO2,

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

r) 1,4 r azora N2,

Kakoii 06beM kuciiopoga HeoOXxomaum Jiuis cropanus 18 r yriepona no peakiuu C+02=C0O27?

CKOIILKO JIMTPOB BOJOPOA BBIAEIUTCS HpU B3auMoiekcTBuu 10,8 T' alOMHHHUS C COJSHOMN KUCIOTOM:
2A1+ 6HCI1=2A1CI13 + 3H2?

Kakoii 06beM Bo1opoaa MOKHO HOTYyYUTh Npu AericTBuu 0,2 MOJIb IIMHKA Ha PACTBOP CEPHOUKHUCIIOTHI 11O
peakuuu Zn + H2S04 = ZnS0O4 + H2?

Haiinute  ob6bem  yriekucimoro  raza  CO2 u Maccy ruapokcuga Hatpus NaOH, npu
B3aMMOJICHCTBUM KOTOpBIX oOpa3zoBaics 21 1 ruapokapOonara Hatpus NaHCO3  mo peakuuu
NaOH + CO2 = NaHCO3



IIpakTnyeckasi padora Ne 2.

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

Ieab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TMPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMeE
XUMU4ecKux 3iemMeHToB .M. MeHnneieeBa B CBETE yUEHUSI O CTPOCHUHU aTOMOB M BEIECTBA;
YCTaHOBJICHHE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHHS aTOMOB OOpa3yIOUIMX HX
XUMHUYECKUX 3JIEMEHTOB.

Bonpocsl nJis1 00Cy:KaeHUs:

1. CoBpeMeHHBIE NpEACTaBIEHUA O CTpoeHHU aToMOB. CocTaB aTOMHBIX SJEP.
N3oTtonsl. [lopsakoBblit HOMep 3JeMEHTa - 3apsij pa ero arTOMOB.

2. CrpoeHue 3/IEeKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IIEPBBIX TPEX MEPUOI0B. DIEKTPOHHbBIE
obnaka u s-, p-, d-opouTanu, GopmMbI MEKTPOHHBIX 00JIAKOB.

3. XapakTepucTuKa 3J1€MEHTA U €ro COEJUHEHU Ha OCHOBE I0JIOKEHUS B MIEPUOIUYECKON
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCHUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymloIIUX HX
XUMHUYECKUX 3JIEMEHTOB.

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP U3y4EHUH y4EOHOU TEMBI:

Temwt 0oknaoos/peghepamos:

1. «OCcHOBHBIE IPUHIUIIBI AaTOMUCTUYECKOTO YUEHUS O IPUPOAEH»

2.«Ku3Hb, Kak OMOIOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBblyailHble CUTYalH, YCIOBHO, 0€3 3arpsi3HEHUS OKPYKaIOLLEH CPEeIbl.

4. O 3Ha4YeHHH 3/I0POBbS YEIIOBEKA U 37J0POBOr0 00pa3a )KU3HU.

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.IIpoBepka BBHIOTHEHHOTO 3a/1aHUs

2.Pa30op 10BOJOB B MOJIB3Y TOW MIIM MHOM MTO3UIIHH.

3.01eHKa CTeNneHN apryMEHTUPOBAHHOCTHU CYKIACHHM.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHbIE IPEACTABIEHNSA O CTPOEHUU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTomHI.

4. TlopsinikoBBI HOMED AJIEMEHTA - 3apsil S/1pa €ro aTOMOB.

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

B pesynbTare u3yueHus TeMbl CTYAEHTHI JOJIKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tniepuoandeckor cuctembol J[.M.MenneneeBa; CTpoeHHE aTtoMa M €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTUKY XMMUUYECKHX 3JIEMEHTOB TPEX MEPBBIX MEPHOJNOB U  HUX
COCMHEHUN IO MOJIOKEHHUI0 B INEPUOJUUYECKON CHCTEME; ONPENENSATh JJIEMEHT IO €ro
3JIEKTPOHHOU popMysie  HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU padomvl cmyOeHmoe — BHICTYIIJIEHUE HA CEMUHAape,
BBINIOJIHEHUE UHIMBU1yaIbHBIX 3aJIJaHUH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHX pPeaKkIUil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MACCHI,
o0bema (HOpMabHBIE YCIOBUS) ra30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocysycoenusn:

[IpocToe u crnoxkHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIONHKS IMTOHATHSA XUMUYECKOr'0 3JIEMEHTA.

OO0mias TMHAMHUKA PEeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenuu 3BOIIONMOHHON XMMHH.

PacueTtsl ¢ yueTom 3aKOHOB COXpaHEHHSI MAaCChl BEIIECTB U MOCTOSIHCTBA COCTaBa BEILIECTB.

S



3aoanua u eonpocel 0aa Hopmuposanus u KOHMPONA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTH)KEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMITETEHIIHH MPU U3y4YEeHUN YIeOHOU TeMBI:

Temwt 0oknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U ee CTPYKTypa.

Pons JIaBya3pe B CTAHOBIEHUU COBPEMEHHOM XUMHUH.

J..MeHnneneeB U CTAaHOBJIICHUE CUCTEMHOTO MOJX0/1a B XMMUYECKO HayKe.

Ponb oTeuecTBEHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMle.

MRS

OopazosamenbHble mexHon02UU

CeMuHap-IUCNYT — HWHTEPAKTHBHAas ¢opMa NpPOBeIeHUs] 3aHATHS, IPEANOararoias
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJE CICIaHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaJa), YTO POXKJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATHBBLI M TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM yOCKIICHHS.
Onupaercst Ha JIOTHKY MOCIIC0BATEILHO MOJICITMPYEMBIX MPOOJIEMHBIX CUTYaIlUi MMyTEeM MOCTaHOBKH
MPOOJIEMHBIX BOIPOCOB WJIM TPEABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyICHTY maercs,
MpaBo B JIFOOOW MOMEHT, €CIM OH MOYEMY-JTM0O0 HE COTIACEH C BHICTYHAIONIMM WM AyMaeT WHade,
OCTaHOBUTH ero. lIpenojaBarenb aKTHBHO YYacTBYET B JUCKYCCHH, TOJBOIMT UTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, ITPOBOMT Pa300p 3aHATHSI.

3aoanus 0na camocmoamenbHol padoomol CHyO0eHmos

1. PackpoiiTe COOTHOIIEHHE MOHATUN «aTOM», «MOJIEKYJa», «XUMHUYECKUU HIIEMEHT», «IIPOCTOE
BCIIIECTBO», «CII0KHOE BEIIIECTBOY.

2. JlaifTe cpaBHUTEJIbHBIN aHAIU3 OCHOBHBIX HAMPABJICHUA TEOPUU XUMHUYECKUX MPOIECCOB.

3. Ilokaxxute OCHOBHBIC 334 PBOJIIOLMOHHON XHMUH.

4. OObacHUTE, TIOYEMY YIJIEPOJ BBHICTYNAeT B KaueCcTBO OCHOBHOrO opraHorena. Kakxoil wHoM
XUMHUYECKUN PJIEMEHT MOT OBl 3aMEHUTH YTIIEPO] B POJIU BEAYIIETO OpraHoreHa?

5. Tlokaxute cBsI3b TeOpHH XUMHUecKOU 3BomonnK A.IL.PyneHko ¢ Teopreit mpoucxoxaeHus KU3HU
A.N.Omnapuna.

6. JlaliTe CpaBHHUTENbHBIM aHANU3 KOHIICTUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJIHMKa
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmo8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYaIbHBIX 3aJJaHUH.

Dopmvl meKyuyezo KOHmMpPONA 3HAHUIL U O0CB0EHHBIX KOMREmeHWull — OIpoc ciyuiareiaed mo
COJICPKAHHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENEHM W3YYECHUs CTyJEeHTaMH OCHOBHOW W
JONIOJTHUTENbHON JIUTEPATyPBI.

IIpakTyeckas padora Ne 4.

Tema 3anamusa: Kinaccupuxkanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaAaHMYECKHUX BelleCTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMEe BelecTBa UCXOAA U3 WX
XMMUYECKON GOPMYbl AN COCTaBNEHUE XUMMYECKOM GOPMY/bl MCXOAA U3 HAa3BaHUA BeLlecTsa nNo
mexayHapoaHoun (MIOMNAK) nnu TpusmanbHon HOMeHKNaType.
PelweHne npakTMYeCcKMX 3afdaHMK NO KAacCUPUKaUMK, HOMEHKNATYPE U XUMUYECKMM dopmynam
HEOpPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAccOB (yrapHbli ras, yrneKkucnbld ras, aMMUakK, raweHas
M3BeCTb, HeraweHas W3BeCTb, MWTbeBaA COA4A M APYrUX): HasbiBaTb M COCTaBAATb GOPMy/bl
XMMUWYECKNX BeLecTs, onpeaenaTb NPUHALNEKHOCTb K Knaccy.

MCTOUYHMKN xmmmyeckon nHpopmaumm (cpencts maccoBoi MHPopmaumm, ceTb MHTepHeT m
apyrue). Movck nHdopmauum No HasBaHMAM, UAEHTUDMKATOPaAM, CTPYKTYPHbIM GopMynam.

IpakTnyeckass padora Ne 5. Tema 3anamusa: PU3NKO-XMMUYECKME CBOMCTBA
HeopraHM4YecKnx BeLecTs.



CocTaBneHve ypaBHEHUA XMMWYECKUX PEeaKLMA C y4yacTMeM MPOCTbIX U CNOXKHbIX HEeOpraHUYecKmx
BELLEeCTB: MEeTa//IOB M HEMEeTaN/I0B; OKCMAOB METasNNoB, HEMETANN0B U aMPOTEPHbIX 3/1€MEHTOB;
HEOPraHWYeCKUX KUCAOT, OCHOBAHMMA U amMOPOTEpPHbIX TMAPOKCUMAOB; HEOPraHUYeCKUX conen,
XapaKTepm3yHoLLMX UX CBOMCTBA.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWN Ha CBOMCTBA, COCTaB,
nonyyeHve u 6e3onacHoe MCMONb30BaHME BAXKHEMLIMX HEOPraHWYecKux BewecTs B ObITy
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Llesb: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:kaeHu:

1. TlousTus pacTBOp, paCTBOPHUTEINb U PACTBOPEHHOE BEILIECTBO.

2. Pacuersl 10 ONpeeeHNI0 KOHIIEHTPALlMU PaCTBOPOB.

3. OcHoBbI cTexroMeTprd. PacyeTsl Mo XUuMU4YecKuM (GopMyJiaM U YpaBHEHHSIM.

4. DNEKTPOIUTUYECKAsT TUCCOIMAIIHS KaK 00paTHMBIi TPOIIECC.

5. CreneHp IUCCOLMALINY, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. Jlucconmanys KUcjoT, menodei, coeidr. CBOMCTBa HOHOB.

7. CocTaBlieHUE peakIuii COeIUHEHUS, Pa3I0KEeHUs, 3aMEeIeHHs, 0OMeHa.

8. Peakiin MOHHOTO OOMEHA B PaCTBOPAX JIEKTPOJIUTOB.

9. CocraBieHrie ypaBHEHUI B MOJIEKYJISIPHOM U MOHHOH (hopme.

10. IToaroroBka pacTBOpOB 3aJaHHOW KOHIEHTPALMU B OBITY U Ha IPOU3BOJICTBE.

3adanua u eonpocwvl 0na hopmuposanus u KOHMPOAA 61A0CHUA KOMHEmMEeHUUAMU,
MO3BOJISIONIAE OIPENENNUTh JOCTIKEHHE CTYJICHTOM OT/ACIbHBIX YUYEOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUH YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

. «KopmyckynsipHas KOHIETIUS ONHCAHUS TIPUPOJIBI.
. «OCHOBHBIE 3aKOHBI XUMHUU».
«Ku3Hb, Kak OMOJIOTUYECKUIM KPYTOBOPOT BEIIECTBY.
. «CoBpeMeHHbIE TPeACTaBICHUs 00 3BOIOLNH KU3HI».
. «310pOBBE U PabOTOCIIOCOOHOCTHY.
. «IIpyHLIUITIBEI COBPEMEHHOM OMOITHKI.

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

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1. TIpoBepka BBINOJIHEHHOTO 33 JaHUS

2. Pa3b6op 10BOJOB B M0JIb3Y TOM WIJIM MHOW TTO3UIIUU.

3. OmueHka cTeneHy apryMeHTUPOBAHHOCTH CY>KJICHHM.

Temut 0151 camocmoamenbHO20 U3yUeHUA:

1. DnexTponauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CreneHp TUCCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil nPpo6epKu 3HAHUIL:

B pe3ynbTare u3ydyeHus TeMbl CTYAEHTHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PAaCTBOPEHHOE BELIECTBO; TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALUM; YCIOBUS NMPOTEKaHHs peakUUM HMOHHOTO OoOMEeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PeaKIMn

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUH B CBeTe
npeJCcTaBIeHUu 00 AJIEKTPOIUTUYECKOU JUCCOLMAIMN; IPOU3BOJUTH PACUYETHI IIO
OTIpE/IeNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBHIMOJHATH XMMUYECKHE OIBITHI, IOATBEPKIAIOIINE
CBOWMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpU3YIOIIHE CBOWCTBA KJIACCOB HEOPTAaHUYECKUX
COEIMHEHUHN; 3amucChiBaTh YpPaBHEHUS pPEaKIMii HOHHOTO OOMEHa; COCTaBJIAThH MOJHBIE U
COKpallleHHble HOHHBIE YPaBHEHMS.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoe — BHICTYIIJIEHUE Ha CEMUHape,
BBIMOJHEHUE WHANBUAYAIbHBIX 3aJaHHUH.

IIpakTnueckas padora Ne 6.
Tema 3anamun: Knaccudukauma, CTpOEHUE M HOMEHKNATYpPa OPraHMYeCcKMX BeLecTs



HomeHKnaTypa opraHMYecKMx COeMHEHNN OTAENbHbIX KNaccoB (HacCbILEeHHbIe, HeHACbIWEHHbIE U
apomaTtuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MNOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMY/N OpPraHWYecKuMx BeLLecTs
OTAENbHbIX KAACcCoB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPUBUANbHOW HOMEHKANAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbperns, yKCycHaa KUCNoTa, FAMUMH). Pacuerbl
npocTerwent GopMynbl OPraHNYECKON MONEKY/Ibl, NCXOAS U3 3/IEMEHTHOrO cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccudukanus ocHoBanuii 1 kuciot. Cocras.
2. X¥IMUYECKHUE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapakTepucTuka B CBETE€ TEOPUU BJIEKTPOJIUTUYECKONU TUCCOIMAIMU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKNX COCAUHEHUM.
4. OCHOBHBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anuna u 60onpocvl 014 (OPMUPOGAHUA U KOHMPOIA 6J1A0CHUA KOMHEmEeHUUAMU,
MO3BOJISIFOIIAE  ONPEISIUTh JTOCTI)KEHUE CTYIASCHTOM OTJACIBHBIX YUYeOHBIX 3a1ad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPH U3y4YEHUHN YUeOHOM TeMBbI:
Temwt 0oxknaooe/pepepamos:
1.«OKu3Hb, Kak OMOJTOTUYECKHI KPYTOBOPOT BEILIECTBY.
2. «CoBpeMeHHbIE TTPEICTABICHUS 00 IBOJIIOIIUU KU3HI.
3. «310poBbE U PAOOTOCIIOCOOHOCTHY.
4. «IpyHUIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BbIualiHble CUTYALIMH KOJIOTMYECKOr0 XapaKTepa.
6. UpesBblYaliHbIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUs] OKPYKAIOIIEH Cpeibl.
7. Upe3BblYailHbIE CUTyallM! C 3arPSI3HEHUEM OKPYKAIOIEH CPeIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [IpoBepka BHITIOJIHEHHOTO 3aaHus
2. Pa36op 10BOJOB B MOJIB3y TOW UM HHOW MO3HIIUH.
3. OueHka cTeneHyu apryMeHTUPOBAaHHOCTH CYXICHUH.
Temut Ona camocmoamenvbHo20 uyyeHus:
1. Knaccudukanys ocHoBanuii u kucnot. Cocras.
2. X¥MHY€ECKHEe CBOMCTBA OCHOBAaHUM M KHCJIOT.
B pesynbTaTe u3ydeHust TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccu(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUI U KUCIIOT.
YMeTh XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIAaCCOB HEOPTaHMYECKUX COEIUHEHUI;
COCTaBJISITh TEHETHUYECKHE pSAabl, O0Opa3oBaHHBIE MAaHHBIMU KJIAacCCaMU HEOPTaHUYECKUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBolicTBa OpraHMYeCcKnX CoeAnHEHUN

Ieab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUU CTPOEHMSI OpraHn4ecknx coequHeHnii A.M.bytieposa.

CBOWCTBa OpPraHUMYECKMX COeAMHEHWW OTAEe/IbHbIX KAaccoB (TPMBMANbHAA U MeXAYHapOAHas
HOMEHK/NaTypa, XWMMWYEeCcKMe CBOWMCTBA, CNocobbl MosyyYeHUA): npenenbHble (ankaHbl U
LMKNOANKaHbl), HenpeaenbHble (a/KeHbl, alKWHbI U anKagueHbl) 1 apoMaTUYecKme yraesoaoposbl,
cnmpTbl 1 GeHoNbl, KapbOHOBbIE KMCNOTbI U 3PUPBI, anbAernapl 1 KeTOHbl, aMUHbI U AMUHOKUCAOTbI,
BbICOKOMOJIEKYNAPHbIE COeAMHEHMA. 3a4aHNA Ha COCTaBJeHNE YPaBHEHWUA XMMUYECKUX peakuuin ¢
y4yacTMem opraHM4YecKux BeLecTB Ha OCHOBAHMM UX COCTaBa M CTPOEHUA.

Bonpocsl 115 o0cy:xkaeHu:

1.Teopust xumuueckoro ctpoenuss A.M.bytieposa.

2.XMMHUYECKOE CTPOEHHE Kak IOpSNOK COEIMHEHMsT M B3aMMHOIO BIMSHHS aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB yIiiepo/ia 0Opa3oBbIBATh MPSMbIE, pa3BETBICHHBIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omonorusi, yriaepoaHblil CKeeT, CTPYKTypHast U IPOCTPAHCTBEHHAs! U30MEPHsl, H30MEpPBI
Y TOMOJIOTH.



4.yrnepoaHslii CKEJET, TOMOJIOTHUS, CTPYKTYpHas U MPOCTPAHCTBEHHAs! N30MEPHsI, U30MEPHI
Y TOMOJIOTH.

5.OyHKIMOHAIILHBIE TPYIIILI B OPraHUYECKUX COCIUHEHUSX.

6.Knaccudukamus opraHu4ecKiX COCTUHCHU M.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBS3€d B CBETE
IIPEACTABICHUH O THOPHIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IpakTnyeckas padora Ne 8.

Tema 3anamus: CBONCTBA OPraHNYECKUX COeANHEHUN
CoctaBneHve cxem peakuuin (B TOM uucne MO MNPeAOKEeHHbIM Lernoykam npeBpaLleHunit),
XapaKTepPU3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYeCKUX COeAMHEHUI OTAE/bHbIX KNaccoB, cnocobbl
MX MONYYEHWA W Ha3BaHME OPraHWYEeCcKMX COeAMHEHWN MO TPUBMANBHOW WAWU MEeXAYHapOoAHOW
cucTemMaTMYeCcKon HOMeHKNaType.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a43aHNN HA CBOMCTBA OPraHUYeCcKnx
COeANHEHWNIN OTAENbHbIX KNaccoB

Leab: MO3HAKOMHUTHCS C COBPEMEHHBIMH MPEJICTABICHUSMH O MPEICTbHBIX U HEMPeAeTbHbIX
YIJIEBOJOPOIAX.

Bonpocsl a5 o6cykaeHus:

1. TlpenenbHbIE U HETIPENEIBHBIC YTIICBOIOPOIbI.

2. XUMHYECKOE CTpOEHHE KaK TOpSAOK COEIMHEHUS M B3aMMHOTO BIMSHHUA aTOMOB B
MoJiekysiax. CBOWCTBO aTOMOB yIiiepojia 00pa3oBbIBaTh MPSIMbIE, PA3BETBIICHHBIC U 3aMKHYTHIC 1IETTH,
OJTTHAPHBIE U KPATHBIE CBSI3H.

3. CrpyKTypHas U NPOCTPAHCTBEHHAsI U30MEPHSI YIIIEBOIOPOIOB.

4. T'omomnorus yriaeBoaopoOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
MIPECTABICHUU O THOPUIN3AIMU SIIEKTPOHHBIX 00JIaKOB.

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

CocraBrieHue  CTPYKTYpPHBIX  GOpMYJIT  H30MEpPOB M  HOMEHKJIATypa  aibJCTHUJIOB.
OcymecTBiieHne TMpeBpailleHuil. PerieHne pacueTHBIX 3aqady MO XUMHYECKUM Qopmyram u
YpaBHEHUSM

Henab: MNO3HAKOMUTBCS C COBPEMEHHBIMM MPEACTABICHUSIMH O KHUCIOPOJCOAEPKAIINX
COE/IMHEHUSIX.

Bonpocsl nas o0cy:xxkaeHun:

1. Knaccuguxanusi KUCIOPOJACOAEP AIMX COSAUHEHUH, oOuue (GopMynbl cocTaBa, FOMOJIOTH,
XUMHUYECKOE CTPOCHHUE.

2. Mzomepus. Cucremarnyeckasi HOMEHKIIATYpa.

3. XuMH4ecKre CBOWCTBa METaHOJa U ATaHOJA, CIOKHBIX d(PUPOB, )KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, Kpaxmaja U LEJUTI0I03bI.

4. IlomydeHue KUCIOPOICOAEPKAIINX COSAUHEHNH.

5. IlpakTnyeckoe 3HaYeHHE KUCIOPOACOAEPKAIMX COETUHEHUI.

Dopmvl meKyuieco KOHmpOoJa 3HaHU:

1.ITpoBepka BBIIIOJIHEHHOTO 3aJaHUs

2.Pa360p 10BOJIOB B MOJIb3Yy TOM MM MHOW MO3UIIMH.

3.011eHKa CTENEHU apryMEHTUPOBAHHOCTH CYKICHUIA.

Tembt 013 camocmoamenbHo2o U3y4eHUsA:

1. CnupThl: HOMEHKJIATypa ¥ romosiorudeckue psabl. Knaccudukarms. Xumudyeckue CBOWCTBA
cnupToB. bronornveckoe AeHCTBHE CIIUPTOB M UX TIPOU3BOIHBIX.

2. ®eHoMBI: 0OCOOEHHOCTH CTPOCHHUSI M CBOWCTB. [IpuMeHeHne criupToB U (PEHOJIOB, a TAKKE MX
MTPOU3BOJIHBIX B ME/TUITHHE.

3. IlpumeHeHue BaXKHEMIIMX TMPEACTABUTENECH OPraHUYECKUX COCIWHEHUN: MeTaHola |
ATAHOJIA, CIOXKHBIX A(HUPOB, XKUPOB, MBI, KapOOHOBBIX KHUCIOT, MOHOCaxapwj0B (TJIFOKO3bI),
ucaxapuioB (caxaposbl), moiaucaxapu1oB (Kpaxmalia U HEeTI0I03bl)

CTyneHThl JIOJKHBL YMETbh: BBIIOJHATH XHUMHUYECKHE OIbITHl,  IMOJITBEPXKIAIOIINE
XUMHMYECKUE CBOMCTBA KHUCIOPOJCOACPKAIIUX COCAMHEHUM; ONPENEeNsATh IO XapaKTEPHBIM




peakuusM; MPUMEHSTh MpaBHiia OE30MACHOCTH MPU paboTe C OPTaHUYECKUMH BEIIECTBAMH;

COCTaBJISATh CTPYKTYpHBIE (OPMYJIIbI H30MEPOB; OCYIIECTBIIAThH MPEBPALIEHHUS; PEeIIaTh pPacueTHbIC

3a/la4¥ 10 XUMUYECKUM (PopMyiaM U YpaBHEHUSIM.

IMpakTuyeckas padora Ne 10.

Tema 3anamusn: CBONCTBA OPraHUYECKMX COEANHEHNI

CocraBieHue CTpYKTYPHBIX (pOPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyllecTBiIeHHE MpeBpaileHuil. Pemienue
pacYeTHBIX 337a4 M0 XUMHUYECKUM (popMysaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEJICTaBICHUSAMH OO0 a30TCONEpkAIMX COCAMHEHUSX:
aMHMHAaX, aMUHOKHCIOTax, Oenkax. CocTaBieHHE CTPYKTYpPHBIX (DOpPMYJIT aMHUHOB, aMHHOKHUCIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 1151 o0cykaeHn:

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

2. benku xak Ouononumepsl. [lepBuuHast, BTopuuHas U TpETUYHAs CTPYKTYpa OENIKOB.

3. CBOICTBa aMUHOKHCIIOT.

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

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3aoanua u eonpocvl 01 Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINME OMPENENIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHCHTOB KOMIICTCHIIHIA MTPH H3yICHUH YICOHOM TeMBI:

Temwt 0oknaoos/peghepamos:

1.«OKu3Hb, Kak OMOTOTHYECKUN KPYTOBOPOT BEILIECTBY.

2. «310poBbe U PabOTOCIIOCOOHOCTD.

3. «[IpuHIMIBI COBPEMEHHOM OMO3TUKM.

4.  XumHuuecKoe OpyKHE€ U ero mopaxaromue GaxkTopsl.

5. buonoruueckoe opyKue U ero nmopaxaromue GaxkTopsl.

6. O 3HaYeHHUH 3/10pPOBbS YETIOBEKa U 3J0POBOr0 00pa3a )KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.IIpoBepka BBITOIHEHHOTO 3aJaHUs

2.Pa360p 10BOJIOB B MOJIb3Yy TOM MM MHOW MO3ULIMH.

3.01eHKa CTENEHN apryMEHTUPOBAHHOCTH CYXKICHUII.

Tembt 01 camocmoamenbHo2o U3yYEeHUA:

1. Crpoenne amuHOB. llomyueHue aHWIMHA W3 HUTPOOEH30JIa, 3HAUYEHHE B PA3BUTHH
OpPraHUYeCKOro CUHTE3a.

2. CTpoeHne aMUHOKHCIIOT, UX (¢u3ndeckue cBoiicTBa. CHHTE3 MENTHIOB, UX CTPOSHHUE.

3. buonornueckoe 3Ha4eHNE AMUHOKHCIIOT.

4. benku kak 6uononumepbl. CBOWCTBA OENKOB: TUAPOIIN3, IEHATYPALIUS, [IBETHBIC PEaKIIUH.

B pesynbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKHMX M apOMaTHYECKUX aMUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(a-aMUHOKHCIIOT, CTPYKTYpy OeJika, CBOWCTBA U 3HAYCHUE
OeJKOB.

Ymems noka3piBaTh HATMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U X
CBOWMCTBaMH; CpaBHHMBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUECKUX aMHUHOB; OOBSCHATH
XUMUYECKAE CBOMCTBA aMHHOKHCIIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAEATh HAMUUNEe OETKOBBIX COSAMHEHUN KaueCTBEHHBIMU PEAKITUSIMHU.

IIpakTuyeckas padora Ne 11.

Tema 3anamusn: \peHTMONKALMA OPraHMYECKMX BELLECTB, X 3HaYeHMe U NpUMeHeHne B HbITOBOM M
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraByieHre CTPYKTYPHBIX POPMYJ M30MEPOB M HOMEHKJATypa CIIMPTOB, (PeHOJIOB.
OcyrecTBiieHre mpeBpalneHuit. PemreHre pacyeTHBIX 3a/1a4 0 XUMUYECKUM popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTs BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAlOIIEW Cpelbl Ha OPraHu3M
YelloBeKa U JIPYTHE JKUBBIE OPTaHU3MBbI; PACCMOTPETh OWOJIOTHYECKYIO CYIIHOCTH 4YelOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOJUTCS oOpamiatbcs K COLMAIbHBIM (haKTopaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIHS, [EICHANPABIECHHOCTh U pabOTOCIIOCOOHOCTb,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT eCTECTBO3HAHUSI.

buonornueckas CymHoCTh 4€lI0BEKa.

EauHcTBO OMOIOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.

[TponomxkaeTcst 1 OMOIOTrHYecKast HIBOJIIOLUS YeJIoBeuecTBa?

OTirune UHIUBUA OT JIMYHOCTH.

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

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOI'O 3JIEMEHTA.

OneHka BIMSHUS XUMHYECKOTO 3arps3HEHHs OKpY)Kalolled cpeibl Ha OpraHu3M 4eJoBeKa U
JIPYTHUE )KUBBIE OPTaHU3MBI.

3a0anusn u eonpocel 014 HOpMUPOBAHUA U KOHMPOJIA 61AOCHUA KOMHEMEeHUUAMU,
MO3BOJISIFOIINAE ONPEIEIUTh JIOCTH)KEHUE CTYIASHTOM OTACTbHBIX YUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMI MPU U3y4YEHUH YUeOHOM TeMBbI:

RN R W=

Temwt 0oxknaoos/peghepamos

Posb anmxuMum B CTAaHOBIIEHMU XUMUYECKON HAYKH.

Posb JlaBya3be B CTaHOBIIEHHH COBPEMEHHOUW XUMUMU.

J.11.MenneneeB 1 CTaHOBIIEHUE CUCTEMHOTIO ITOAX0/a B XUMUYECKOU HAYKeE.
buosnornueckoe u colpanabHOE B MPUPOJIE YEIIOBEKA.

CraHOBIIEHHE TPYAOBOI TEOPUH aHTPOIIOTE€HE3A.

I e

Oobpazoeamenvrvle mexnoaocuu

Jluckyccusi ¢ pa3jiejieHHeM Ipynnbl HAa ONMOHHUPYIOIIHE KOJNJIEKTHBBI - MHTEPAKTHBHAS
¢opma npoBeneHusi 3aHATHA, IpelaIoyararolias OOCYKICHHE CIIOXKHBIX  BOIPOCOB, IpPoOsIEeM
M3y4aeMOl TeMbl ITyTeM JIeJIeHHs Y4eOHOM TpyNbl Ha KOJUIEKTUBBI €IMHOMBIIUIEHHUKOB. BaskHo nipu
3TOM pa3MeCTUTh 00y4daeMbIX TakK, YTOObl MpU OOCYXKIEHHWU IOCTaBICHHBIX BOINPOCOB UM ObLIa
NPEJCTaBIeHa BO3MOXKHOCTh BHUJIETh IMepes] COoO00H NpPOTHBOMOJOXKHBIM KOJUIEKTUB. Poib
npenojaBaTesis B 3TOT MOMEHT 3aKIIYaeTcs B ONPEJCIIEHUU pa3IMyuil B OLIEHKAX, JaHHBIX
NPEJCTaBUTENIAIMU KOJIJIEKTHBOB, TO €CThb B BBIABICHMM IpeIMeTa TUCKYyCCHU. BaXHbIM IyTeMm
MOJJIEP’KaHUS TUCKYCCHHM Ha BBICOKOM HAayYHOM YPOBHE MOXKET OBbITh MPEIOCTaBIECHNE BO3MOKHOCTU
CTY/IEHTaM TPOTUBOINOJIOXKHBIX KOJIJIEKTUBOB 3aJaBaTh Jpyr JpYry BoOmpochkl. Jljii TOro 4YToObI
IUCKyCcCHsS IINIa B HYXHOM pycle, OH JOJDKEH ITOCTAHOBKOM JIONOJHHUTENbHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEH TOYKH 3pEHHUs, IPUCOCTUHEHUEM K TOMY HJIM MHOMY MHEHUIO KOJIJIEKTHBOB,
MIOCTOSIHHO HaIpaBJIATh Hay4YHBIH CIOP CTYAEHTOB B HaIlPaBJICHHUH, OOECIIEUMBAIOIIUM JOCTHUKEHHE
neselt 3anaTus. Pa30op A0KeH UMETh OLIEHKY paOboThl KOJIJIEKTUBOB M ONpEAETIeHHE JTydIlIero, myTeM
BBICTABJICHUsI €My 0oJiee BBICOKOW OTMETKH. B Hauasne 1ienecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIe, KOTOpas, BBICIYIIAB BBICTYIUICHUS CIylIaTeled, OLEHUBAET UX
MIPaBOMEPHOCTh, TIyOUHY U JJOKJIaJbIBa€T CBOM BBIBOJ O JyYIlIeM KOJUIEKTHBE, a BCJe]l 3a Hel caenaTh
pa3bop mpernoaBaTelnio.

3aoanun 0na camocmoamenbHoi padoomaul Cnyo0eHmos

1. CocraBbTe CpaBHHUTEIBbHYIO Ta0IUIly «CBOMCTBA BBICIINX KUBOTHBIX U CBOMCTBA YEIIOBEKA.

2. CoctaBbTe CpaBHUTEIBHYIO TaOIHIy «bHOIIOTHYECKHE U COITUANTBHBIE TTPEIMOCHUTKU CTAHOBIICHUS
YEJIOBEKay.

3. TlokaxuTe paziuyusi MEXY «UETOBEKOM YMEIbIM», «4EJI0BEKOM MPSMOXOIAIUM)» U «4EJIOBEKOM
Pa3yMHBIM».

4. Tloxaxure Bame oOTHOmIEHHME K OCHOBHBIM HJESIM COLMOOMOJOIMH O TI'e€HETUYEeCKOH
00yCIIOBJIEHHOCTH COIIMAJIbHOTO MOBEIEHUS YeJIOBEKa.

5. KakoBa poib Tpyaa B CTAHOBJIEHUH YeJOBEKa?

6. PackpoiiTe poap 4ieHOpa3aenbHOM pevr B TOSIBJICHUH YeJIOBEKa M OOIIEeCTBA.

7. B uem orimMune OMOJOTHYECKOW SBOJIIOLUHU OT KYJIbTYPHO-UCTOPHUUYECKOW HBOJIOIUH UYEIOBEKA U
yesoBeyecTBa?
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Dopmbl KOHMPONA CAMOCMOAMENbHOU padomvl CMYOeHmMOE - BBICTYIUICHUE Ha CEMHHape,
BBITIOJIHEHUE UHIUBUAYAJIbHBIX 3a1aHUM.

Dopmvl meKyuiezo KOHmMpOAA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClymaTeneil mo
COACPKAHUIO M3y4aeMOW TeMbl. BBbISIBICHHS CTENEHM W3Y4YEHUsS CTYJEHTAMU OCHOBHOW U
JOTIOJIHUTEIILHOM JIMTEPATYPHI.

Oopa3zosamenvHble MexXHOI02UU

CeMuHap-qMcnyT — HWHTepakTHUBHAasi (opMa NpOBedeHHs] 3aHATHUS, TPEIIOJararas
myoJUYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYae€MOW TEMbI IOCJIE CHACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIaaa), 9YTO POXKAAeT aKTUBHYIO II03HABATEIBHYIO JEATEIHHOCTh
o0yJaembIX, a C HEel - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOW YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEIBSABICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHM TpPHUCYTCTBYET
CBOOOMHBIN OOMEH MHEHHSIMH. BBICTymarommMm 3aqaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
MpaBo B JI000H MOMEHT, €CJIM OH IOYEeMY-JTH0O0 HE COIVIACEH C BBICTYNAIOIIUM HWJIM JyMaeT WHAue,
OCTaHOBUTH ero. IIpemomaBarens akTHBHO y4YacCTBYET B JUCKYCCHHU, MOJIBOAUT WUTOTH OOCYXKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3adanun 0na camocmoamenbHoi padomul CmyO0eHmos

1. [aiiTe cpaBHUTEIBHBIN aHAIN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMUUYECKHUX MTPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 33JJa4H 3BOJIOLIMOHHON XUMUHU.

3. OObscHUTE, TTIOYEMY YIJIEPOJ BHICTYNAET B KAU€CTBO OCHOBHOTO opraHorena. Kakoi mHou
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIIEPO B POJIM BEAYILEro OpraHoreHa’?

4. IlokaxuTte cBsA3b TeOpUU XuMHueckoi sBomonuu A.IL.Pynenko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-rTUMOTE3bl» B PAa3BUTUU IPEICTABICHHA O Pa3BUTUU TeOCHEPHBIX
000JI04eK.

6. JlaliTe cpaBHUTEIBHBINM aHAIN3 KOHIICIINH, OOBSCHSAIONIMX CTAHOBJICHHE HBIHEIIHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckasi padora Ne 12. CKOPOCTb XMMUYECKUX PEAKLNIA.
Xumunueckoe paBHoBecue
PelleHne NpaKTUKO-OPUEHTUPOBAHHbLIX 3alaHUI Ha aHann3 GaKTOPOB, BAMAIOWMX HA M3MEHEHME
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C NMO3ULMIA IKOIOTMYECKM LienecoobpasHoro noseaeHus B
ObITY U TPYAOBOM AEeATEe/IbHOCTU B LLe/IAX COXPAHEHUA CBOEro 34,0P0BbA M OKPYKatowen npupoaHom
cpeapbl.

PelleHne NpakTUKO-OPUEHTUPOBAHHbIX 3aZlaHNI Ha nNpumeHeHne npuHumna fle-lWatenbe ans
HaxXOXAEHUA HaMpaB/eHMA CMELLEHNSA PaBHOBECUMA XMMMUYECKON peakumnm U aHanus ¢GakTopos,
B/INAIOLWLMX HA CMELLLEHME XMMMUYECKOTO paBHOBECUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye10BEKA
MoncK M aHanM3 KelcoB O MPUMEHEHUM XMMUYECKMX BELLECTB M TEXHOJIOMMI C ydeTom byayuieit
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: Ba)HEMLMe CTPOUTENbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KPacKW, CTEK/NO, KepamuKa, MaTepuanbl A1 3SNEKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/IbHbIE BONOKHA, WCTOYHWKM 3SHEPrUU, OpPraHUYEecKUe W MUHepanbHble
yao0bpeHun, NekapcTBeHHbIe BewecTBa, bbiToBana xumus.

3awmTa: [peactaBneHne pe3ynbTaTOB peLeHUs KelcoB B  popme MUHU-AOKNaga ¢
npeseHTaumnen

Heab: N3yunts XuMudeckue sBJI€HUS B IPUPOJIE, B OBITY U Ha IPOU3BO/ICTBE.

Bonpocul ona oocysycoenusn:

1. XumMuueckue aBiaeHUs, MPOUCXOASAIINE B IPUPO/IE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MIPOU3BOCTBE.
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3. OcHOBHBIE YPOBHU XMMHUYECKHX CTPYKTYD.
4. O0mras fMHAMHKA PEaKIUi XUMUUECKUX DJICMEHTOB.
5. Konuenuuu 3BOTIONUOHHON XUMHH.
3adanus u eonpocvl 014 OpMUPOBAHUA U KOHMPONA 6AAOCHUA KOMHEMEHUUAMU,
MO3BOJISIFOIINE ONPEIEIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MTPU U3y4YEHUH YUeOHOM TeMBbI:
Temwt 0oxknaooe/pepepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cucTemMa 1 ee CTpyKTypa.
Pons JIaBya3be B CTaHOBIEHUU COBPEMEHHOM XUMUH.
J.11.MenneneeB U CTaHOBIIEHUE CUCTEMHOTIO ITOAX0/a B XMMUYECKOU HAYKeE.
Ponb oTeuecTBEHHBIX HCCeAOBaTENeH B CTAHOBICHUU U PA3BUTHH HAYK O 3eMJI€.

Nk W=

Oopazosamenvhble mexHo102UU

CeMuHAp-THCIYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUN 3aHATHSA, IPEIIOJIATAOIIAS
nyOaryHOe OOCYXJCHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TeMbl IOCJE CHCIaHHOTO KEM-TO U3
CTYJIGHTOB COOOIIeHHsT (JOKJIana), YTO pOXKAACT AaKTUBHYIO I1O3HABATEIbHYIO JACSTEIHHOCTD
o0y4JaeMbIX, a ¢ HEH - pa3BUTUE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTaUBATh CBOM YOEXKICHHUS.
Onupaercst Ha JIOTHKY MTOCIIEOBATEILHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi ITyTEM IMOCTAaHOBKU
MpOOJIEMHBIX BOIPOCOB WM TMPEAbSBICHUS MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBI OOMEH MHEHHSIMH. BBICTYyHarommM 3aJaloTcs BOMPOCHL. Kaxaomy CTyIeHTy maercs,
paBo B JI000M MOMEHT, €ClIM OH MOYeMY-TUOO0 HE COINIaceH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTeslb aKTUBHO y4YacCTBYET B JUCKYCCHH, IOABOJUT WUTOTH OOCYKICHUS
y4eOHBIX BOIPOCOB, IPOBOJIUT pa3d0p 3aHATHSL.

3adanuna 0na camocmoamenvHoil padomol cmyo0eHmos

1. [aiiTe cpaBHUTENBHBIN aHAIN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMUYECKHUX MTPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 33JJa4H 3BOJIOLIMOHHON XUMUHU.

3. OObscHUTE, TTOYEMY YTIIEPOJ BHICTYMAET B KAY€CTBO OCHOBHOTO opraHoreHa. Kakoi mHo#
XUMHUYECKHUH 3JIEMEHT MOT Obl 3aMEHHUTb YIJIEPOJ B PO BEYLIEro OpraHoreHa?

4. TlokaxuTte cBsA3b TeOpUU XuUMHUeckoi 3Bomonuu A.IL.Pyaenko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-TUnoTe3p» B Pa3BUTUU NPEICTABICHUN O PAa3BUTHH reochepHBIX
000JI0YeK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU PAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBITNIOJTHEHUE UHIUBUYAIbHBIX 3aJaHUH.

Dopmvl meKyuieco KOHmMPOA 3HAHUIL U OC60EHHBIX KOMNEMEHYull — ONpOC CIylaTeaed Mo
COJICP)KAaHHUIO M3y4aeMON TEMBl. DBBIABIEHHS CTENEHM W3Yy4YEHUS CTYAEHTaMH OCHOBHOW H
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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OCHOBHBIC HCTOYHHUKH:

1. Apo3nos, A. A. Xumus [ DnekTpoHHBIH pecypc] : yuebnoe nocodbue miis CIIO / A. A. [Iposnos, M.
B. JIpo3noBa. — DJieKTpOH. TEKCTOBBIC NaHHbIe. — CapatoB : Hayuynas kuura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum moctyna: http://www.iprbookshop.ru/87083.html

2. Baiitnep B.B. Xumus [Dnektponnslii pecypc] : yaebHoe nmocodue / B.B. Baiituep, E.A.
HukoHeHnko. — DJIEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypanbckuii dhenepanbHbIii
yHuBepcutet, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum noctymna:
http://www.iprbookshop.ru/66217.html 3bCnoura;

JonoHUTEeIbHbIE HCTOYHHUKH:

1. Xumust [ DNeKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIE JaHHbIE. —
Boponex: BopoHexxckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTteT, DbC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexwum nocryna: http://www.iprbookshop.ru/59133.html 55C

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

TeKcToBbIe JaHHble. — HoBocubupck: HoBocuOupckuil rocyaapcTBEHHBIM
apXUTEKTypHOCTpOUTENbHBINA yHUBEpcUTET (Cubcrpun), 2019. — 261 c. — 978-5-7795-0775-2. — Pexkxum
nocryma: http://www.iprbookshop.ru/68898.html 35C

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

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

HHTepHeT UCTOYHUKH:

www.elementy.ru — caiiT «9neMeHTbI 00JIbIION HAYKU. DHLIUKIIONE NS

http://ru.wikipedia.org/wiki - Untepner-sHImKIoneaus testpilot.

http://www.nkj.ru — caiiT )xypHana «Hayka 1 >Ku3Hb».

http://www.znanie-sila.su — caliT xxypHana «3HaHHE — CHIIay.

http://technicamolodezhi.ru — caiit )xyprHana «TexHHKa — MOJIOIEKI.

http://www.popmech.ru — caiit xypHana «[lonynaspHas MexaHUKay.

http://ihst.ru — caiit Uucturyra uctopuu xumuu u Texauku uM. C.1. Basunosa PAH

(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bonpocsl uctopuu

XUMHH U TEXHUK.

http://naturalscience.ru — cauT «Xumus. CripaBoYHUK €CTECTBEHHBIX HayK».
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