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Pabouas nporpamma IUCHUILIMHBL «XUMHUS» pa3paboTaHa HAa OCHOBE:

O®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 (pen. ot 19.12.2023) «O6 obpa3oBaHuM B
Poccuiickoit ®eneparuny;

@enepaibHOTO  TOCYIApPCTBEHHOIO  00pa30BaTENbHOTO  CTaHAApTa CpPEeIHEro  OOILIero
obpazoBanus (yrBepkaéH [Ipukazom MuHHCTEpcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparun
ot 17 mast 2012 r. Ne 4130, pex. ot 27.12.2023);

®denepalbHOTO  TOCYIAapCTBEHHOTO  oOpa3oBarenbHOoro  craHgapra (PI'OC)  cpeanero
npodeccuoHanbHOTO 0OpazoBanusi mo crnenuanbHocTU 19.02.12 «TexHomorus NMpOAYKTOB MHTAHUS
KUBOTHOTO TIPOMCXOXKICHUS», YTBEP)KICHHBIM MpHKazoM MuUHHUCTEpCTBA 00pa3oBaHUs M HAYKH
Poccuiickoit @enepanuu ot 18.05.2022 r. Ne 343;

[TpumepHoii paboueii mporpaMMbl CpeAHETO 001ero 00pa3zoBaHus «XUMUS».

[Tpumepnoii padoueii nmporpammsl Boctiutanus (Ilpunsto pemennem @YMO CIIO 19.00.00
[TpombinnenHas sxonorus u onorexunosorus (Ilporoxon ot 14.08.2023 Ne 4).

CocraBuTelib: -/ 3esaruna O.B.

(/” 3
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Pabouas mporpamma paccMoTpeHa M yTBEpXKJICHAa Ha 3acelaHud Kadeapbl TYMAaHHTAPHBIX H
€CTECTBEHHO-HAYYHbBIX TUCHUIUTHH (IpoTokoa Nelot 02.09.2024 r.)

v 3
3aBenyrommii kadeapoi £ j (/‘5752/(?,{21«%/" o Bacuaenko O.B.

PabGouast mporpamMma paccMOTpeHa M YTBEp)KJE€Ha Ha 3aceJaHWU TPEIMETHOW (IIMKIIOBON)
komuccuu (Nel ot 02.09.2024 r.)
/
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1. MIACIIOPT PABOYEM ITPOT'PAMMBI JUCHUITJINHBI
C0OO0.01.07 «Xumus»

1.1. O6saacTh NpUMEHeHNsI TPOTPAMMBI
Pab6ouas mporpamma guctumiuabl COO.01.07 «Xumus» SBISAETCS YacThIO IPOTPaAMMBI
noaroroBku crneunanucroB cpeanero 3eHa (IIIICC3) B coorBerctBuu ¢ P®I'OC CIIO 1no
cienranbHOCTH  19.02.12  «TeXHOJOrHWs  MPOAYKTOB NUTAHUS  SKMBOTHOIO  MPOUCXOXKJICHUSD)
(HanpaBieHHOCTb TEeXHOJIOTHS MOJIOUHBIX MPOAYKTOB).

1.2. Mecro aucuumiaunsl B crpykrype OII CITO
Jucuummna COO0.01.07 «Xumusi» sBisercs 00s3aTeNbHON AUCHUIUIMHON IPEeIMETHOM 001acTi
«EctectBenno-nayunsie npeameTrs» @I'OC cpeanero obmiero odpazoBaHus ¥ 0a30BOM IUCIHMITIIMHOMN
obmeobpaszoBarenbHol moarotoBku CIIO u peanusyercs B I u Bo Il cemMecTpax mpu cpoke MOJTyICHHS
cpenHero npodeccuonanbHoro oopazosanus 3 rona 10 mecsies.

1.3. llesn 1 3aqa4M M CUUILIMHBI, IVIAHUPYEMbIe Pe3yJbTAThl 0CBOEHUS TMCUMILIUHbI:

Heabto nuctumummnasl  COO.01.07 «Xumus» sBasercs GopMHUpOBaHHE Yy OO0yYaromIuxcs
IIPEACTABICHUS O XMUMHYECKOM COCTaBISIOIIEH €CTECTBEHHO-HAy4YHOW KAPTHUHBI MHMpPAa KAaK OCHOBBI
MPUHATHSA PEIICHUA B JKU3HEHHBIX M IMPOU3BOJCTBEHHBIX CUTYalUSX, OTBETCTBEHHOI'O MOBEICHMS B
IIPUPOJIHOM Cpelie.

3adayu U3y4yeHus TUCUUTLINHBIL

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX MPOIECCOB U SIBIICHUIN
B OKpYXKalllled cpejne, LEJIOCTHOM HayyHON KapTHHBI MUpPa, B3aUMOCBS3M M B3aUMO3aBHCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABISATH (POPMYJIBI HEOPTAaHUYECKUX M OPTraHUYECKUX BEIIECTB, YPABHEHHUS
XUMHYECKHX pEaklui, OOBSICHATh WX CMBICI, HWHTEPIPETUPOBATH PE3YIbTaThl XUMHUYECKHX
SKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM TPOBEICHUS MPOCTEHIINX XHUMHUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIEIOBaHUI ¢ COOMI0IeHUEM TMpaBuUil 0e30MacHOr0 OOpalleHHs] ¢ BEleCTBAaMH H JaOOpaTOpHBIM
o0opyI0BaHUEM;

4) pa3BUTh yMEHHS UCHOIB30BaTh HH(POPMAIMIO XHUMHYECKOTO XapakTepa W3 pa3IMuHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBAThH IMOCIEACTBUS CBOEH NEATEIHHOCTH U XMUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX IMPOIIECCOB,;

6) chopmupoBaTh MOHMMAaHUE 3HAUMMOCTH JOCTHXKEHUH XUMHUYECKOW HAyKU W TEXHOJIOTUH IS
Pa3BUTHS COITMAIBHON U TTPOU3BOJCTBEHHOM cdep.



I[InanupyemMble pe3yabTaThl 0OCBOEHHS JUCHUIINHBI:

Ilnannpyemble pe3yJbTAThl OCBOCHUS M CIHILTHHBI

Oomme

AucuunanHapHsie

OK-07. Coodeiicmeosams coxpanenuio oKpyycarouieli cpeovl, pecypcocoepericeHulo, RPUMeHAmb 3HaHus 00
U3MEHEeHUU KIUMAama, NPUHYUNDL OePeHcIU8020 NPOU3800Ccmea, Ihhekmueno deiicmeosams 8
UPe3GLIUATHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yJIbTAThI:
- c(hopMHPOBAaHHOCTh 3KOJOTHYECKOH KYIBTYPHI,
MOHUMAHUE BIUSHUS COLHAIBbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATBHOM
Cpemsl, OCO3HaHHE  TII00ATBHOTO  XapakTepa
AKOJIOTHIECKUX MPOOIeM;
- IUJIAHUPOBAHUE M OCYIIECTBIECHUE MIEHCTBUI B
OKpYXKalollle cpele Ha OCHOBE 3HAaHWS LEJEl
YCTOMUYMBOI'O Pa3BUTHS YEIOBEUECTBA;
aKTUBHOE HENPUATUE JNEHUCTBUM, NPUHOCIIINX BPEX
OKpYKarolllel cpenie;
- yMEHHEe TIPOTHO3UPOBATh HEOIATONPHUSITHHIS
SKOJIOTMYECKUE IMOCIEACTBUS MNPEANPUHUMAECMBbIX
JIEHCTBHN, IPENOTBPAILATD UX;
- pacUIMpPEHUE ONBITA ACATEIBHOCTU HKOJIOTHYECKOM
HaIpaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4€OHO-UCCIIC0BATEIbCKOM,
MPOEKTHOM U COUUAIBHON JIEATEIIbHOCTH.

MeTanpeaMeTHbIe Pe3yJbTaThl:
- YMCHUE HUCIIOJIB30BaHUSA Ppa3InYHbIX BUIOB|
[IO3HABATENBHON  JOEATENBHOCTHA W OCHOBHBIX
HHTEIUIEKTYAIbHBIX Orepanuii (MIOCTAHOBKU 33j1a4H,
bopMynupoBaHHMsS THIIOTE3, aHajiW3a W CHHTE3a,
CpaBHEHUs, 00OOIICHNUS, CHCTEMAaTH3Al1H;

- TOTOBHOCTb K  BBISABICHHIO  HPUYUHHOA
CJIEZICTBEHHBIX CBsi3el, MOWCKa  aHAaJOTOB,
dbopMynupoBaHHsS ~ BBIBOJIOB) UL pEIICHHS
NOCTaBJICHHOM 3a/1a4H;

- TpUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmiofieHnsl, HAYYHOTO  OKCIEPUMEHTa)  JIs
U3YYEHHS PA3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB
U TPOLECCOB, C  KOTOPBIMH  BO3HHKaeT|
HEOOXOJIUMOCTh CTAIIKUBATHCS B MPO(HECCHOHATBHOM]
chepe;

- HUCIIONIb30BAaHHME PA3IMYHBIX HCTOYHUKOB IS
nmosTy4eHus] NHHOPMAIIU O XUMHUYECKHX IPOIIECCaX,
YMEHUE OIICHUTH €€ JIOCTOBEPHOCTD JJIsl IOCTHIKEHHS
XOPOLIMX PE3YNbTAaTOB B MpoecCHOHATIBHOM cdepe.

- cOpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOH
COCTaBJISIFOUIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpA,
PO XWMHHA B TIO3HAHWW SIBICHUH TIPUPOABI, B
(hOpMUPOBAHUU MBIIUICHUS M KyJbTYpPhl JUYHOCTH, €¢
(YHKIIMOHANBHON TPaMOTHOCTH, HEOOXOAMMOHN s
pelIeHns] TPAKTHYECKHX 3aJad H  JKOJOTHYECKH
000CHOBaHHOTO OTHOLICHUSI K CBOEMY 3JI0OPOBBIO U
MIPUPOJHON Cpelie;
- BJIAJICHUE CHUCTEMOH XUMHUYECKHUX 3HAHUU, KOTOpas
BKJIIOYAET: OCHOBOIOJAraloniye MOHATUSA (XUMHYECKUH
3JIEMEHT, aTOM, 3JICKTPOHHAsi 000JI04Ka aToma, s-, P-, O
JJNIEKTPOHHBIE OpOWTAaTM aTOMOB, WOH, MOJIEKYIIa,
BaJICHTHOCTb, ANEKTPOOTPUIIATENFHOCTE, CTETICHH
OKHUCJIEHHUS, XUMUYECKas CBsA3b, MOJIb, MOJISIpHAasi Macca,
MOJISIPHBIN 00BeMm, YIJIEPOIHBIN CKEJIET,
(yHKIIMOHANBHAS TPYIITA, pagiKal, H30MEPHs, H30MEPHI,
TOMOJIOTUYECKUH  psiJl, TOMOJIOTH,  YTJIEBOJOPOJIBL,
KHCIIOpPOJI- u azoTcojepKalue COEJIMHEHN,
OMOJIOTMYECKN aKTUBHBIE BemlecTBa (YTJIEBOMBI, JKUPHI,
Oenmku), MOHOMEp, TOJNUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCIAUWHCHUA, KPUCTAIIINYCCKaAs
pelieTka, TUIBl XUMHYECKAX pPeaKnuid (OKUCIHUTEIHbHOA
BOCCTaHOBUTEINBHBIC, IK30- U SHAOTEPMUIECKIE, PEAKIIHNH

HMOHHOI'0 obMeHa), pacTBop, 3JIEKTPOJTUTHI,
HEDJIEKTPOJIUTBI,  JJEKTPOJIMTHUECKas  JUCCOIHAIINA,
OKHCIIUTENb, BOCCTAaHOBUTEb, CKOPOCTh XHMHYECKOM

peaKkIuy, XUMUYECKOE PABHOBECHE), TCOPUH H 3aKOHBI
(Teopusi XUMHUYIECKOTO CTPOEHUS OPTaHUYECKUX BEIECTH
AM. Bytneposa, TEOpUst 3IEKTPOIUTUUECKOU
nucconuanuu, nepuoandeckuil 3akon .M. Menneneena,
3aK0H COXpaHEHUS MAaccChl), 3aKOHOMEPHOCTH,)
CUMBOIIMYECKUH  S3BIK  XUMHH,  (PaKTOJIOTHIECKHE
CBEJIeHHsI O CBOMCTBAaX, COCTaBe, TOJIYYCHHH U
0e30macHOM UCIIOJIb30BaHUH BaXKHEHIITHNX
HEOPraHMYECKUX M OPraHUYECKUX BEIISCTB B OBITY U
MPAKTUYECKOH JIEATEILHOCTH YEI0BEKa;

- ¢(hOpMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC
MpPU3HAKK W B3aUMOCBS3b  W3YYEHHBIX  ITOHSTHIA,
MPUMEHATh COOTBETCTBYIOIIHME IOHATHS IPH OIMUCAHHH
CTPOCHUSI U CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB M WX IMPEBPAIICHUIA; BBIIBIATH B3aUMOCBS3H
XUMHYECKUX 3HAHMW C TOHATHSMH M IPEACTaBICHHUIMU]
JIPYTUX €CTECTBEHHOHAYUYHBIX MIPEAMETOB;
- c(hopMUPOBaHHOCTH yMEHUH! HCIIOJTH30BAaTH)
HaNMEHOBaHHUS XUMHYIECKUX COCTMHCHUN
MEKIYHAPOJHOIO COI03a TEOPETHUUYECKOW U MPUKIIATHOU
XVMMHH W TPUBHAIILHBIC HAa3BaHWS BaKHEHIIMX BEIIECTB
(3THIIeH, aneTWIeH, TiuiepuH, (eHos, (hopMaibIeru/,
YKCyCHasl KUCJIOTa, TJUIMH, YTapHBIA Ta3, YIIICKHCIBI
ra3, aMMHaK, TailieHas W3BECTh, HETalllcHas W3BECTh,
MUTBEBass CoJla W JPYTHX), COCTaBIATh (QOPMYIIB]
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HEOPTraHWYECKUX U OPraHMYECKUX BEILECTB, YpaBHEHUS
XUMHYECKUX  peakiud, OOBICHATH HX  CMBICII]
MMOATBEP)KIATh XapaKTepHBIC XWMHYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  JKCIEPUMEHTAMH U
3a0MCSIMU YPAaBHEHUN XUMUYECKUX PEaKLIMIA;
- c(hopMHUPOBaHHOCTH YMEeHHI yCTaHaBIINBATH
NPUHAMJICKHOCTh ~ U3YYCHHBIX  HEOPTraHUYECKUX U
OpTraHWYECKUX BEIIECTB K OMNPEICICHHBIM KilaccaM H
TpynmaM COEAMHEHWH, XapaKTepHU30BaTh HX COCTaB U
BOKHCHIITAE CBOWCTBA; OIPEHEIATH BUIBI XUMHYECKHUX
CBsI3CH (koBasIeHTHAs, HWOHHAsI, METaJlIn4YecKas,
BOJIOPOJIHAS), TUITBI KPUCTAUTMIECKHX PEIICTOK BEIIECTB;
KJTacCH(pUIIPOBATH XUMHUECKIE PEAKIIHH;

- BJQJICHUE OCHOBHBIMH METOJaMHM HAYYHOTO MO3HAHUS
BEIICCTB W XMMHUYECKHX SIBJICHUH (HAOIIOJCHHE,
M3MEpPEHHE, SKCIICPUMEHT, MOJICITHPOBAHNE);

- c(OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PACUCThI IO
XUMHYECKUM (OopMyNnaM H YpaBHCHHMSIM XUMHUYECKHX
peaknuii ¢ WCHOJB30BaHMEM (PH3MYECKUX BEIHYHH,
XapaKTepU3yOIINX  BEIeCTBA C  KOIWYECTBEHHOW
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIOBHS) I'a30B,
KOJIMYECTBA  BEIECTBA;, HCIOJL30BATh  CHUCTEMHBIE
XUMHYECKHE 3HAHWS U1 TPUHATHS  PEIIeHHH B
KOHKPETHBIX JKU3HCHHBIX CHTYaIlUSAX, CBSI3aHHBIX C
BEII[ECTBAMHU U UX MPUMEHEHUEM;
- ¢(hopMHPOBAHHOCTh YMEHH TUTAHUPOBATH U BBITIOIHSTH|
XUMUYECKUN IKCIIEPUMEHT (IIPEeBPAILICHUs OPraHUIECKUX
BEIIECTB IMPU HArpeBaHWU, IIONyUYCHHUE OTWICHA U
M3y4eHHE €ero CBOWCTB, Ka4yeCTBEHHbIE pEaKIWHd Ha
aJbICTHIBI, KpaxMall, YKCYCHYIO KHCIIOTY; IEHATypalus
OCJIKOB TpU HArpeBaHUM, I[BETHBIC pPEAKIMU OCIJIKOB;
MIPOBOJIUTH PEAKIIUH HOHHOTO OOMEHa, OTPEACTISATh CPeny|
BOJIHBIX PacTBOPOB, KAYECTBEHHBIEC PEAKINH Ha CyIb(aT-,
KapOOHAT- M XJOPUI-aHUOHBI, HAa KAaTHOH aMMOHHUS;
pemars  JIKCIEPUMEHTAIBHBIE  3aJadydl 10  TeMaM
«Metammiel» W «HeMeramiel») B COOTBETCTBHH G
MpaBUJIAMU TEXHUKHA O€30MMacHOCTH IPH OOpaIleHUd ¢
BelICCTBAMH M JIAOOPAaTOPHBIM  OOOPYJIOBAaHUEM;
MIPEJICTABISTE PE3YIBTAThl XUMUYECKOTO DKCIIEPHMEHTA B
(hopMe 3anvicu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIHHA U]
(hopMyJIUPOBATh BHIBOZBI HA OCHOBE 3THUX PE3YJIbTATOB;

- ¢(hopMHUPOBAHHOCTh yMEHUS aHAIN3UPOBATH
XUMHYECKYI0 HWH(POPMAIHMIO, TIOy9aeMyH W3 Pa3HBIX
HMCTOYHUKOB (CPEACTB MaccoBOM HHGpOpPMAIMK, CETH
WnTepuer u npyrue);

- chOPMUPOBAHHOCTH YMEHHH COONIOJATh IPABHIIA
9KOJIOTHYECKH IEJIECO00Pa3HOTO TOBENEHUS B OBITY U
TPYIOBOH JESITETHHOCTH B IEISIX COXPAHEHHS CBOETO
3I0POBbs U OKPY>KAIOIIEH NPUPOIHON CPEe/Ibl; YUUTHIBATH
OMacCHOCTb  BO3JCHCTBUS Ha  JKUBBIE  OPTraHU3MBI
OTIPENIETICHHBIX BEIIECTB, IMOHWMAs CMBICH ITOKA3aTels
MpeJIETbHON JJOYCTUMOM KOHIIEHTPAIINH;

IIK-2.3. IIpou3eooums nadopamophbvle uccied08anus Kauecmaea u 6e3onacHocmu noayghaopuxkamos u
20MO8bIX NPOOYKMOG 8 NPoyecce nPOU3E00CmEa RPOOYKYUU U3 MACHOZ0 CbIPbA; NPOU3EOOUD
abopamopHble Uccied08aHus Kauecmed u 6e30nacHocmu noyhadpukamos u 2o0moevix HPOOyKmoe 6
npoyecce npou3e00Cmea MoJa04HONI NPOOYKYUU.

JINYHOCTHBIE Pe3yabTaThI:
- TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3OBaHUS W

WCIOJB30BaTh METOMBI JIA0OPATOPHBIX HCCIIEI0OBAHUN
MPOYKIMH TI0 TIPOQUITIO MOrOTOBKHY;
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MOBBIIIICHUIO ~ KBATM(UKANMK B W30paHHOM
MpodeCCHOHANBLHON  JCATCIIBHOCTA Ha  OCHOBE
pa3BUTHUSL JIMIHBIX po(heCCHOHATBHBIX
KOMIIETCHIIUH.
MeTranpeaMeTHbie pe3yabTaThl:

- WCIOJIb30BaHHE PA3INIHBIX HH(GOPMAIMOHHBIX
00BEKTOB, C KOTOPHIMU BO3HHUKAET HEOOXOAUMOCTh
CTAJIKMBAThCI B TNPOdECCHOHAIBHON cdepe B
W3Y4YEHUH SIBICHHU U [IPOLIECCOB;

1.4. O61mast TPy10eMKOCTb JUCHUNIHHBI.
VYyeOHast Harpy3ka (Bcero) 176 yacoB, B TOM yHcIe:
- 00s13aTenbHas ayAuTOpHAas yueOHas Harpys3ka oOydaromierocs - 132 yaca.
- caMocCTosTeNbHAs paboTa - 4 yaca,
- UHIUBUIYaJIbHBIN NPOEKT — 32 yaca;
- KOHCYJIbTaIlUU — 2 4aca,
- IPOMEXKYTOYHAs aTTECTAlMsI — 6 YacoB.




2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM TUCHUIJIMHBI M BUAbI y4eOHOH padoThl

Bun yueOHbIX 3aHATHIA

O0nEéM yacoB

cemecmp Hroro
1 2

YueOHas Harpy3ka (Bcero) 66 110 176
Oobs3aTesibHAsE AyIUTOPHAS HArpy3kKa (Bcero), B TOM 50 82 132
yucie:

- JICKLIUU 16 40 56
- IPAKTUYECKUE 3aHATHUSA 34 42 76
CamocrosiTeibHas padora - 4 4
NuauBuayainbHbIi NPOEKT 16 16 32
KoncyabTanuu - 2 2
dDopMa NPOMEKYTOUYHON aTTECTALUH 10 JUCHUILIHHE - +
-G GepeHITPOBAHHBIN 3a4eT + + +
-3K3aMeH - 6 6




2.2. TemaTudeckuii njiaH u cogepxkanue qucuuminabl CO0.01.07 «Xumus»

HaumenoBanue Conep:xanue yueOHOro MaTepuaJia, Jad0opaTopHblie U NPAKTUYECKHE 3AHATHS, O0BeM dopmMupyembie
pa3aeaoB H TeM caMmocTodATEe/IbHasA paﬁoTa oﬁyqaloumxca 4acoB KOMIIeTEHIINU
1 cemecTp
Pasznea 1. OCHOBBI CTPOEHNS BelleCTBA
Tema 1.1. Coaepsxkanue yueOHOro MaTepuaJa. 2 OK-07
Ctpoenne atomoB  [COBpeMEHHass MOJIeJIb  CTPOGHHMA  aToMa. OJIEKTPOHHas  KOH(UIypamus  aroma.
XHMHUYECKHUX Kiaccudukanuss XMMUYECKUX 3JEMEHTOB (S-, P-, d-ayeMeHThI). BasieHTHBIC 3JIEKTPOHBI.
3J1eMEeHTOB M NMpUpPoaa |BaJIeHTHOCTb. ODJEKTPOHHAs MNPUPOJA XUMHUYECKON CBS3H. OJIEKTPOOTPULATEIBHOCTD.
xummnueckoi cBsizm  [KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U JTOHOPHO-
akienTopHelil). MoHHas  cBA3b.  Meramuueckas  cBs3b.  BojoponHas  CBsI3b.
MexMoeKyasipHble B3auMozecTBus. M30Tonbl, OCHOBHOE U BO30Y)KJIEHHOE COCTOSHUE
aToMa, TMOpUIM3alKsi aTOMHBIX OpOuTaseil.
IIpakTHYecKkHue 3aHATHSA. 4
Perienne NpakTHYECKMX 3a/laHMl Ha COCTaBJIEHUE »HIIEKTPOHHO-Tpaduueckux Gopmyin
piemMeHToB 1-4 nmepuoaoB. Perenue 3a1anuii Ha UCTIOIB30BAHNE XUMUUECKOW CUMBOJIUKH U]
Ha3BaHUN COCIMHEHHWI 110 HOMEHKIAType MEXAYHAapOIHOIO COK3a TEOPETUYECKOU H
MPUKIAJHON XMMUU M TPUBUAIBHBIX Ha3BAaHUM ISl COCTaBJIEHMS] XUMHUYECKUX (opmyin
NIByXaTOMHBIX COEAMHEHUH (OKCHIOB, Cynb(PUIOB, THUAPUIAOB U T.aI.) U JPYTrUX
HEOPraHWYECKNX COCAMHEHUHN OTJIEIbHBIX KJIACCOB.
Tema 1.2. Coaep:xkanue y4eOHOro MmaTepuaJa. 2 OK-07
Ilepuoauuecknii 3akon ([ leprnoanueckas cucrema xumuyeckux snemeHToB .M. MenneneeBa. @u3nyeckuii CMbICI
u Tadauna JI.H. Ilepuognueckoro 3akoHa J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
MemnpeieeBa XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
[TOJIOKEHUEM XMMHMUYECKOro anemeHTa B Ilepuonnueckon cucreme. MUpOBO33pEHUYECKOE U
HayyHoe 3HaueHue Ilepmommueckoro 3akona J[.MI. Menneneea. Ilpornoser /[I.1.
MenpaeneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
IpakTHYecKoe 3aHsITHE. 4

PelieHre MpPakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUi Ha XapaKTepHU3alHUIo
XAMUYECKHIX 2JIEMEHTOB «MeTanaeckue / HEMETaJUTMIECKHIE CBOMCTBA,
PIEKTPOOTPHUIATENBHOCTD U CPOJICTBO K SJIEKTPOHY XMMUYECKUX AJIEMEHTOB B COOTBETCTBUE
C WX DJEKTPOHHBIM CTPOCHHUEM M TOJIOKEHHEM B TMEPUOAMYECKON CHUCTEME XHMHUYECKHX

hnemenToB .M. Menaeneepay.




Pa3znen 2. XuMu4yeckue peaknuu

Tema 2.1.
THunbl XUMHYECKHX
peakuuit

Conep:xkaHue y4e0HOIro MaTepuaJa.

Krnaccudukanus ¥ TUNBl XUMHYECKHX pPEAKIM C y4acTHEM HEOPraHWYECKUX BEIECTB.
KonnuecTBeHHbIE OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMUU U
[pacyeThl M0 YpaBHEHUSAM XUMHUYECKUX peakiuid. Moyib KaK €IMHUIIAa KOJIMYECTBA BEIlIECTBA.
MonsipHast Macca. 3aKOHBI COXPAaHEHHUs MacChl W SHEPruu. 3akoH ABorajapo. MoJsIpHBI
00beM Tra3oB. OTHOCHTENbHAs IUIOTHOCTh Tra30B. Peakuuu KOMIUIEKCOOOpa30BaHUS C
ydacTUEeM HEOpPraHWYeCKUX BEUIECTB (HAa MpUMEpe THJIPOKCOKOMIUJIEKCOB ILIHMHKA U
QIIOMUHUS). YpaBHEHUSI OKUCIICHUS-BOCCTaHOBIIeHUs. CTenenb okucieHus. OKUCIUTENb U
BOCCTAHOBUTETIb. OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu B pHUpoje,
MPOW3BOJICTBEHHBIX TMPOIECCaX M JKU3HEACATEIHBHOCTH OpPraHu3MoB. OKHCIUTEIBHOA
BOCCTAHOBUTEIbHBIN NOTEHIIUA CPEJIBI.

IIpakTHYeckoe 3aHATHE.

CocTaBiieHHE YpaBHEHHM peakIUil COEIWHEHUS, pa3lOoXKEeHHs, 3aMelleHHs, OOMeHa.
YpaBHEHMs] peaklMil TOpeHHs, MOHHOro OOMEHa, OKHCIIEHUsS-BOCCTaHOBIIeHUS. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIIECTB W NPOAYKTOB peakuuu. Pacyer
KOJIMYCCTBCHHBIX XAPAKTCPHUCTUK MPOAYKTAa PCaKIMU COCAUHCHHA, CCIIM OOAHO M3 BCIICCTB
aHo B U30BITKE W/WIH COACPKUT puMecu. PacueT maccoBolt nian 00bEMHOM T0JIH BBIXO/A)
MPOJYKTa pEaKIMu COCAMHEHUS OT TEOPETUYECKU BO3MOXKHOTO. Pacdyer 0OBEeMHBIX
OTHOIIEHUH ra3oB. Pacyer Maccol (00beM, KOJIMYECTBO BEILIECTBA) MPOJYKTA PEAKIMH, €CIIH
OJIHO W3 BEUIECTB JAHO B BUJIE PACTBOpA C OMPEAEIECHHOW MAaCCOBOM JI0JIEH pacTBOPEHHOTO
BemiecTBa. CoOCTaBlI€HHME W YPAaBHUBAHHME OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIU]
METOJIOM  JJIEKTpOHHOro  OasiaHca. TumnuuHble HEOPraHUYECKHE OKHUCIUTENU U
BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.

OK-07

Tema 2.2.
JIEKTPOJIMTHYECKASA
JAUCCONUANUA U
HOHHBIN 00MeH

Coaepixkanue yueOHOro MaTepuasa.

Teopust HJIEKTPOIMTUYECKON nucconmanuu. Peaknuu wmoHHOro ooOmeHa. CocTaBieHHE
peaKiuii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX IOJHBIX M COKpAIlleHHBIX HOHHBIX
ypaBHeHMHA. ['maponu3 cosiell. 3HauyeHMe THUAPOJIM3a B OHUOJIOTMYECKUX OOMEHHBIX
nmpoueccax. [IpuMeHenre ruiposan3a B IpOMBIIUIEHHOCTH.

IIpakTHYeckoe 3aHATHE.
ViccnenoBanue cpenbl pacTBOPOB CoJiei, OOpa30BaHHBIX CHJIBHBIMH U CIa0BIMU
MPOTOJINTAMH, U UX peakUui ¢ pacTBOpaMHM IeJo4Yd U KapOoHaTta HaTpus. CocraBieHHe

€aKLMI T’MIPOIn3a COJIEH.

OK-07

Pa3znen 3. CTpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIECTB.




Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U

cTpoeHHe
HEOPraHU4eCcKHX

BellecTB

Conep:xanue yueOHOro MarepuaJa.

[IpeniMer  HeOpraHMYecKOM  XUMHMM.  B3auMOCBSI3b  HEOPraHMYECKUX  BEILECTB.
Knaccudukanuss HeopraHudeckux BemecTB. lIpocteie u crnoxkHbie BemiecTBa. OCHOBHBIC
KJIaCChl CJIOKHBIX BELIECTB (OKCHABI, TMIPOKCHUbI, KUCIOTHI, coiu). HomeHknarypa u
Ha3BaHUE HEOPTaHWYECKUX BEIIECTB UCXOMAS U3 X XUMHUYECKON (POPMYITBI HITH COCTABIICHHUE
XUMAYECKOH (OpMysbl HCXOAS M3 Ha3BaHMUs BEIIECTBA IO MEXIYHapOAHOM wWin
TPUBHAIIBHOM HOMEHKIAaType. MeXMOIeKyIsipHble B3aumoaencTsus. Kpucramnoruaparst.
ArperaTHble COCTOSIHMA BemiecTBa. Kpucramnuueckue u aMop¢Hble BellecTBa. THIIbI
KPUCTAIJIMYECKUX  pEIIeTOK (aTOMHas, MOJIEKYJISIpHAs, HWOHHAs, METAJUIMYECKas).
3aBUCUMOCTh (DU3MUYECKMX CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW pELIETKH.
[IpuunHbl MHOrooOpasus BemecTB. COBpEMEHHbBIE MPENCTABICHHUSI O CTPOEHUU TBEPIBIX,
KHJIKUX U Ia3000pa3HbIX BemecTB. JKuaKue KpucTasuibl.

IIpakTHYeckoe 3aHATHE.

Perienue 3a1a4 Ha pacyeT MacCOBOM JJOJIM (MacChl) XUMMUYECKOTO AJIEMEHTa (COeAMHEHM) B
MoJieKyJie (cMecH). Pemenne mpakTHUecKkux 3aaHuil o KiIacCU(pHUKAIMA, HOMEHKIIATYpe U
XUMAYECKMM (OpMyJiaM HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB (Ha3blBaTh U
COCTaBIIATH (DOPMYJIBI XMMHUYECKUX BEIIECTB, OMPENENSATh MPHUHAMISKHOCTh K KIaccy).
VcTOuHMKM XUMUYecKo nHpopManuu (HaydHas ¥ yueOHO-Hay4dHas JUTeparypa, CpeJcTBal
MaccoBoil mH(popMmanuu, cetb HTepHer u npyrue). [louck mHpopManum 1no Ha3BaHUSM,
WACHTU(DUKATOPAM, CTPYKTYPHBIM (OpMYyJIaM.

OK-07

Tema 3.2.
DPuU3uKo-XMMHUYECKHE
CBOJiCTBa
HEOPraHU4ecKux
BelIeCTB

Conep:xxanue y4eOHOro MaTepuaJa.

Mertamiel. O0mue Gpuznueckue U XUMUYecKHue cBoicTBa MeTamioB. CocoObl MOTyYSHHUS.
3Haue€HUE METAJJIOB M HEMETAJUIOB B MPHUPOAE M KU3HEACATEIbHOCTU 4YeJIOBEKa H
opranuzMoB. Kopposus MeTamnoB: BHIBl KOPPO3UH, CIOCOOBI 3alUTHl METAUIOB OT
koppo3uu. Hemeramnpl. OO6mue ¢u3nueckue M XUMHUYECKHE CBONCTBA HEMETAJIOB.
Tunnuneie cBoiictBa MetawwioB IY— YII rpynn. Kiaccuduxanus u  HOMEHKIATypa
coeTMHEHNI HeMeTaIoB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B MPHUPOJIE. XUMUYECKHUE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, TUAPOKCHJIOB, KUCIIOT,
cojieil U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOJHBIX
COCIMHEHM, BBICIIUX OKCUAOB U TMIPOKCUIOB.

IIpakTHYeckoe 3aHATHE.

CocTaBiieHHE YpaBHEHUN XUMHUYECKUX PEaKUUHd C YyYacTHUEM TMPOCTBIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX AJIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAaHWH U aM(OTEpHBIX THAPOKCHIOB, HEOPTaHHMYECKUX
COJIE, XapakTEepU3ylOUIMX HX CBOWCTBA. PemeHue MOpakTUKO-OPUEHTUPOBAHHBIX|

[TCOPCTUICCKUX 3a,[IaHI/Iﬁ Ha CBOICTBA U MOJIYYCHHUC HCOPIraHNYICCKHUX BCIICCTB
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Tema 3.3.
IIpousBoacTso
HEOPraHU4eCcKHX
BelecTB. 3HAUYEeHHE U
NpUMeHeHHe B ObITY H
Ha NMPOU3BOJACTBE®

Conep:xanue yueOHOro MarepuaJa.

OO1mIKe MpeICTaBICHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYSHHSI XUMHUYECKUX BEIIECTB (HA)
[pUMepe IPOU3BOJCTBA aMMMAaKa, CEpPHOM KHUCIOThI). UYepHass M LBETHasT METaJULyprusl.
[TpakTHyeckoe MPUMEHEHHE AIICKTPOJIN3A JIJIS TTOyYSHHS IICJIOYHBIX, MEII0OYHO3EMETbHBIX
MeTauIoB U amoMuHus. CTEKI0 U CUIMKATHas MMPOMBIINIJICHHOCTD. Hpo6neMa OTXO0A0B U
MOOOYHBIX MPOJYKTOB

IIpakTnyeckoe 3aHsATHE.

PerieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPraHMYECKOM XUMHUHM B
[Pa3BUTHUU MCIUIMHBI, CO3JaHHWU HOBBIX MAaTCPUAIOB (B CTPOUTCIILCTBC WU ApP. OTpaACIIAX
MIPOMBIIIJICHHOCTH ), HOBBIX MCTOYHUKOB HEPIUU (aJIbTepHATUBHbIE HICTOUHUKU SHEPIUH) B
pemeHnn TpoOJIeM IKOJOTHYECKOW, DSHEPreTHYeCKOW M THIIEBOH  0€30macHOCTH.

MI/IHepaJ'IBHHﬁ COCTaB NPOAYKTOB ITUTAHUS.

OK-07
I1K-2.3

NuHauBuayaabHbIi NPOEKT

16

Bcero 1 cemectp

66

2 cemecTp

Pasznen 4. CTpoenue U CBOIiCTBA OPraHNYeCKUX BelleCTB.

Tema 4.1.
Kaaccnpukanus,
CTpPoeHHEe 1
HOMEHKJIATypa
OpPraHuYecKux
BellleCTB

Coaepixkanue yueOHOIro MaTepuaJa.

IIpenMeTr opraHnyeckoil XuMuH. B3auMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.
XHMMHUYECKOE CTPOCHHE KaK IOPSAOK COCAUHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHHSI TEOPHUM XHMHYECKOTO CTPOEHHS OpPraHMYECKHX
coenunennii  A.M. byrtiepoBa. VYriepoaHblii CKeNeT OpPraHMYECKOM  MOJIEKYJIBI.
MornekyisipHble U CTPYKTypHbIE (pa3BepHYThIE, COKpAIEHHbIE) XUMHUYECKHE (OPMYIIbI.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XMMHUECKOIO CTPOEHHUS MoJieKyil. 3oMepust u u3omepsbl
(cTpyKTypHasi, reomeTrpuueckas (Luc-TpaHc-uzomepusi). KparHocTh XMMHYECKOH CBS3H.
[lonsitne o (¢yHkuuoOHanbHOUW rpymnme. [lpuHIUMNBl KiIaccuuKaUu OpPraHUYECKHX
coequHEHN. MexayHapoaHas HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKHUX|
COECTMHEHU.

IIpakTHYeckoe 3aHATHE.

Homenknatypa oOpraHMY4ecKMX COEIUWHEHUH  OTAENbHBIX KJIAcCOB  (HACBILICHHBIE,
HEHACBIIIEHHbIE ¥ apOMATHUYECKUE YITIEBOJOPO/bl, CIIUPTHI, (PEHOIBI, albAETH/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOTHBIX U COKPALIEHHBIX CTPYKTYPHBIX (hopmy
OPraHUYECKUX BEILECTB OTIEIbHBIX KIACCOB, UCIOJIb3Yys UX Ha3BaHUS 10 CUCTEMAaTUYECKON
HOMeHKIaType. Pacuersl mpocreiimieid (opMysibl OpraHU4eCKOW MOJIEKYJIbI, HUCXOIS U3
pJIEMEHTHOTO cocTaBa (B %).

10
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Tema 4.2.

Conep:kaHue y4e0HOro MaTepuaJa.
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CBoiicTBa
OpPraHuYecKux
CoeIUHEeHM T *

DU3NKO-XMMHYECKUE CBOMCTBA OpPraHUMYECKUX COCOUHEHUN OTHIEIbHBIX  KJIACCOB
(ocoOeHHOCTH KJIacCU(UKALMU U HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJOTHYECKUH psia U
obmiast ¢opmyna; m3omepus; (PpU3UUECKHE CBOWCTBA, XMMHYECKHE CBONCTBA; CIOCOOBI
MOTy4YCHUS ):

— TIpe/eNibHbIE YIIeBOAOPOAbl. ['OpeHue MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB
Teria B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOKICHHE B
[PUPOJIC U TPUMEHEHUE AIKAHOB;

— HempeneNbHbIE M apoMaTHYecKue yriaeBojopoxbl. llonmumepusanus sTuineHa Kak
OCHOBHO€ HAIIpaBJIEHWE €ro HCIoiab30BaHus. [opeHue aleTusieHa Kak HUCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBAPKH U PE3KU METAJIOB;

— KHCJIOpOJCOAepkKalllie COeAUHEHUS (CIIUPTHI U IPOCThIE 3PUPHI, (PEHOJIBI, AIbJETU/IBI U
KETOHBI, KapOOHOBBIE KHCJIOTBI M HX Mpou3BoJHBIE). [IpakTHueckoe MpUMEHEHHE
ATWICHTJIMKOJS, TiuiepuHa, ¢enona. [IpumeHenwe Qopmanbaeruia, ameraibIaeruia,
YKCYCHOHM KHCIIOTBI. MblJla KaK COJH BBICIIMX KapOOHOBBIX KUCIOT. Moroliue cBOWCTBa
MBbLIA;

— a30TcoJepIKallhe COSAMHEHUA (aMUHBI U aMMHOKUCIOTHI, Oenku). Knaccuduxamus u
OCOOCHHOCTH  OpPTaHMYECKUX  peakmnuii.  PeaknuoHHbIE  IICHTPBHL.  Pagukabl.
[lepBoHavasIbHBIE TOHATHUS O TUIAX U MEXaHU3MaX OPraHWYECKUX PEaKlUi.

IIpakTHYeckoe 3aHATHE.

PeleHne nenoyex npespalieHuil Ha TeHETUYECKYIO CBSA3b MEXKY KJIacCaMU OpPraHUYEeCKHUX
COCIMHEHMI C COCTABIICHHEM Ha3BaHNUN OPraHUYECKUX COCAUMHEHUH 110 TPUBUAIBHOW WM
MEXIYHAPOAHOW CHCTEMATUYECKOW HOMEHKIAaType. PerieHue pacueTHBIX 3azad o
YPaBHEHUSIM peaklui C ydacTUeM OpraHuyeckux BemecTB. OCHOBHbBIE KJacChl
OPraHUYECKUX COCAUHEHUH, KOTOPBIE UCIOJB3YIOTCS B IPOU3BOJACTBE INPOAYKTOB
MATAHMUS.

I1K-2.3

Tema 4.3.
Oprannueckue
BellecTBa B
KH3HEIeATEeJbHOCTH
YeJIOBEKa.
IIpousBoacTBo n
NpUMEHEeHHe
OPraHMYecKuX
BeILeCTB B
NPOMBIILIEHHOCTH

Conep:xanue yueOHOro MarepuaJa.

buooprannueckue coeauHeHus. llpuMeHeHne W OWoOJIOTHMYECKas poOJb YrIEeBOIOB.
OkwuClIeHne YrIeBOJAOB — HCTOYHHK DHEPTUU KUBBIX OpraHu3MoB. O01acTu NpuMeHEHUs
aMuHOKHCIOT. [lpeBpamienuss OenkoB MHUIM B opraHu3Me. buosornueckue (QyHKIHHU
O0enkoB. buonorndyeckue ¢GyHKIUU KUPOB. Ponb OpraHMYeckoil XMMHUU B PEIICHUH
npobsieM mnuieBoil Oe3zomacHocTH. HykiieMHOBBIE KHCIOTHI: COCTaB M CTPOCHHE.
Ctpoenue wnykieotuaoB. CocraB HykienHoBeix kucinoT ([AHK, PHK). Pons
HYKJIEHHOBBIX KACJIOT B KU3HEIEATECIBHOCTH OPTraHn3MOB. [IpOU3BOJICTBO OPraHUYECKUX
BEIIECTB: NPOU3BOJCTBO MeTaHoNa, mepepaboTka Hedtu. [lommdTHieH  Kak
KPYITHOTOHHQXXHBI MPOJYKT XHUMHUYECKOrOo TMpou3BoACTBa. IIpuMeHeHune »sTuieHa.

[Ipon3BOACTBO UM NPUMEHEHUE KaydyyKa U pe3uHbl. CHMHTETHYECKHE M MCKYCCTBEHHBIE
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BOJIOKHAa, HUX CTpO€HHE, cBoicTBa. IIpakTHueckoe HCNOIB30BAaHUE  BOJIOKOH.
CHHTETHYEeCKHE IJICHKU: HU30JLus sl IPOBOJOB, MEMOpaHbl A1 ONPECHEHUs BOJBI,
3aIlMTHBIC TUIGHKH A1 aBTOMOOWIICH, IJIacTBIpH, XHMpyprudyeckue MoBs3ku. HoBbie
TEXHOJIOTUM JallbHEHIIEro COBEpPUICHCTBOBAHUSA IOJIMMEpPHBIX MaTepuaynoB. Pouib
OpraHNYECKON XMMHUU B PELICHUHU MPOOJIEM IHEPreTHYECKOil 0€30MacHOCTH, B PA3BUTHH
MEIUIMHBI, CO3JaHUM  HOBBIX  MaTepuajgoB, HOBBIX  HCTOYHUKOB  DHEPIHH
(anbTEpHATUBHBIE HCTOUHUKHU SHEPIUN).

IIpakTu4yeckoe 3aHATHE.

PerieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM MO COCTABJICHUID XUMHUYECKHX PEAKIIUH,
OTPaXKAOIIUX XUMHUUYECKYI0 aKTUBHOCTh OPIaHMYECKUX COEJAMHEHHWI B Pa3jIu4HbIX Cpelax
(mpupOHBIX, OMOJOTHYECKUX, TEXHOT€HHBIX).

Paznen 5. KuHeTnyeckue u TepMOIMHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS] XUMUYECKHX pPeaKIuii.

Tema 5.1. Conep:xanue yueOHOro MarepuaJa. 2 OK-07
Kunernyeckue Xumudeckue peaknuu. Kimaccupukamuss XUMHYECKHX pEakiuii: 1Mo ()a30BOMY COCTaBY| [1K-2.3
3aKOHOMEPHOCTH  |[(TOMOI'€HHbIE M T€TE€pPOreHHbIE), MO MCIIOJb30BAHUIO KaTalu3aTopa (KaTaluTHYecKHe U

NpPOTeKAHUS HekaTamuTHdeckue). CKOpPOCTh peakiul, €€ 3aBHCUMOCTh OT pa3jIH4YHBIX (PaKTOPOB:
XHMHYECKHX PeaKIuii* [IpUpO/bl PearupyroluX BELECTB, KOHIIEHTPALUN pearupyroluX BELIECTB, TEMIEPaTyphl
(npaBuno Baut-I'odda), mmomanu peakMoHHON NOBEPXHOCTH, HAJUYMS KaTalu3aTopa.
Ponb kaTanmu3aTopoB B MPHUPOJAE U MPOMBIIIJIEHHOM IMPOU3BOJCTBE. DHEPrusi aKTHUBALIUU.
AKTUBUpPOBaHHBIN KomIuiekc. Karanuszaropsl u katanus. Pojib kaTtain3aTopoB B MpUpoe U
[IPOMBIIIIJIEHHOM ITPOU3BOICTBE.
TpakTHyecKoe 3aHsATHE. 2
3y4eHne 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEaKIMU OT KOHLEHTPALUN PEArupyronnx
BEUIECTB U TeMIepaTypbl. BiMsHHE CKOpPOCTM XHWMUYECKUX peaklUUid Ha CKOpPOCTb
MIPOM3BOJICTBA MPOIYKTOB MMUTAHMSL.
Tema 5.2. Conep:xkaHue y4e0HOro MmarepuaJa. 2 OK-07
Tepmonnnamuueckue Knaccudukanus XUMHUECKMX peakuuil: mo TemaoBoMy 3ddekry (3K30TepMHUEcKue,
3aKOHOMEPHOCTH  PHIOTEPMHUYECKHE), 0 00paTUMOCTH (0OpaTuMble U HeoOpaTuMmble). TeroBbie 3PpQPeKTs
NPOTeKAHUS XUMAYECKHX  peakiuid. Tepmoxumuueckue ypaBHeHHA. OOpaTUMOCTb — peakLui.
XUMHUYECKHX peakiuii. XMMIUUYecKkoe pPaBHOBECHE M €ro CMeIlleHHWe NoJ JeMCTBHEM pa3iu4HbIX (DaKTOpOB
PaBHoBecue (KOHLIEHTpalMs peareHTOB MM TNPOAYKTOB pEakKlMW, JaBjieHUE, TeMmiepaTypa) Ais
XHMHYECKHX peaKkIuid CO3JaHNsI ONTHUMAJIbHBIX YCJIOBHM MMPOTEKaHHA XUMHUYECKUX mporeccoB. Ilonsrue o0
PHTAJBIMKU M SHTponuHu. OHeprus I'm60ca. 3akoH ['ecca m cienctBust u3 Hero. Pomb
CMELICHHs PABHOBECHSI B TEXHOJOTMYECKUX MpoIleccax.
IpakTHYecKoe 3aHsTHE. 2




[Mpuniun Jle I[Hartense. BnusHHe pa3nuuHbIX (PAKTOPOB Ha H3MEHEHHE DPAaBHOBECHS
XMMHYECKHX PEaKIHH. 3aKOH JECHCTBYIOLIMX MAacC U KOHCTAHTa XMMHUYECKOTO PAaBHOBECHS.
PacueTbl paBHOBECHBIX KOHIICHTPALMM PEarupyrolIMX BEIIECTB U IMPOAYKTOB PEAKLIMM.
Pacuets! TernoBoro 3¢dexra peaknuu. Pemenne npakTUKO-OpUEHTUPOBAHHbBIX 3a/1aHUI Ha)
npuMeHeHne npuHnuna Jle-Illarenpbe Ui  HaxXOXIEHUsS HANPABICHUS CMEIICHUS
[PAaBHOBECHs] XUMMUYECKOW peakUMu M aHaiu3 (aKTOpOB, BIMAIOIMX Ha CMEILEHHUE
XUMHUYECKOTO PAaBHOBECHS.

Pa3znen 6. [ucnepcHblie cUCTEMBI.

Tema 6.1.
JlucnepcHbie CHCTEMBI
U GaKkTOpHI HX
YCTOMYHMBOCTH

Coaep:xkaHue y4eOHOTro MaTepuasa.
JlucniepcHbie cuctembl. KosumoumHble cuctembl. VICTHHHBIE pacTBOphl. PacTBopeHHe Kak|
(dus3uko-xuMudeckuid  mpomecc. PactBopbl.  CrocoObl  MPUTOTOBJICHUS — PACTBOPOB.
PacTBoprMOoCcTh. MaccoBasi 710151 pacTBOPEHHOTO BeriecTBa. [IpeienbHO JTOMYCTHMBIC
KOHIICHTPAllMK W WX HCIOJh30BAaHUE B OICHKE JKOJIOTUYECKOW Oe30IacHOCTH.
Knaccudukanusa nucnepcHbIX cucteM no coctaBy. CTpoeHue u (GakTOpbl yCTOMUHMBOCTH
AUCIICPCHBIX CHUCTCM. Pacnio3znaBanue HCTHHHBIX PacTBOpPOB, KOJUIOMAHBIX PaCTBOPOB U
rpyboaucnepcHsix cucteM. CtpoeHue muieiuibl. PaccenBanue cBeta Mpu MPOXOXKICHUU
CBETOBOT'O ITyYKa Yepe3 ONTUYCCKH HEOTHOPOAHYI0 cpeny (3dhdexra Tunnasns).

IIpakTuyeckoe 3aHsATHE.

Pemenue 3amady Ha MPUTOTOBIEHHE pacTBOpPOB. PelieHHe NpaKkTUKO-OPUEHTUPOBAHHBIX
[pAaCUETHBIX 3aJaHMH Ha JUCHEpPCHBbIE CHUCTEMBI, MHCIIOJb3yeMble B OBITOBOH |
MIPOU3BOJICTBEHHON JESITEIBHOCTH YEIOBEKa, C IMO3ULUI IKOJOTMYECKOW O0e30IacHOCTH
MOCJe/ICTBUM U TPAaMOTHBIX pellleHuH Mpo0sieM, CBSI3aHHBIX C XUMHEH.

OK-07

Pa3nea 7. KauecTBeHHBIC peaknuu 00HAPYKEHHUsI HCOPTAHMYECKHX U OPraHHYeCKHX BeleCTB

Tema 7.1.
Oo0napyxenue
HEOpPraHu4ecKux
KATHOHOB U AHHOHOB

Conep:xxanue y4eOHOro MaTepuaJa.

KayecTBeHHbIE XMMHMUYECKHE DPEaKLUHU, XapaKTepHble s OOHApyXEHHs HEOpraHMYeCKHX
BellecTB (KaTMOHOB W aHUMOHOB). (CocTaBlieHHWE YypaBHEHUH peakuuil oOHapyX eHHs]
KaTHOHOB |-V| rpynm um aHMOHOB, B T.4. B MOJIEKYJISpHOH M HOHHOW ¢opmax. Peakimu
0OHapyKEHHsI HEOPraHMYECKHUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOLIEH Cpebl.

IIpakTHYeckoe 3aHATHE.
OOHapyXeHue HeopraHuueckux BemecTB (katuoHoB |-VI rpynnm wnm aHMoOHOB) C
MCII0JIb30BAHNEM KaUECTBEHHBIX AHAJTUTHUECKUX pEeaKLui

OK-07

Tema 7.2.
Oo0napyxenue
OpraHUYecKHuX

BeleCTB OTAeIbHbIX

Conep:xkaHue y4e0HOro MarepuaJa.
KauecTBeHHBIE XUMUYECKHE PEAKIIUU, XapaKTepHbIe Ui OOHAPYKEHUS OTACIbHBIX KIIACCOB
OpraHMYECKUX COCAMHEHUN: (EHOJIOB, albJETHA0B, KpaxMmana, YKCYCHOH KHCIIOTHI,

AMHHOKHUCIIOT U Jp. JleHaTyparusi OeTKOB NpH HAarpeBaHWH, IBETHHIC PEAaKIUU OENKOB.

OK-07




KJIACCOB € CocTaBieHHE KAUYeCTBCHHBIX pEAaKUUH OOHAPYXKEHHS OpPraHWYECKUX COCIWHEHHN
HCNOJIb30BAHMEM  |OTJEJIBHBIX KJIACCOB.
Ka4yeCTBeHHbIX IIpakTHyeckoe 3aHsATHE.
peakuui OOHapy)XKeHHE OPraHMYECKUX COCAMHEHUH OT/ENbHBIX KIACCOB.
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM J1esITeIbHOCTH YeJI0BeKa
Tema 8.1. Coaepsxanue yueOHOIro MaTepuaJa. OK-07
Xumus B ObITYy B [DKOJOrHuyeckas 0€30MacHOCTh NOCIEACTBUM OBITOBOM M IPOM3BOJICTBEHHON NEATEIBLHOCTH
NMPOU3BOJCTBEHHON [UEIOBEKA, CBSI3aHHAs C epepabOTKOM BEIIECTB; MOUCK M aHAIN3 XUMHUYECKOW HH(pOpMaIny
AeATeJIbHOCTH W3 pa3IMYHbIX UCTOYHHMKOB (Hay4yHas M ydyeOHO-HaydHas JMTeparypa, CpeicTBa MaccOBOU
yeJioBeKa nHbopManuu, ceTh IHTEpHET U apyrue).
IpakTH4yeckoe 3aHATHE.
Ananmu3 wuHGpOpMAIMA O TPOHM3BOJICTBEHHOW EATEIHHOCTH YEJIOBEKAa, CBS3aHHOW C
nepepaboTKOM U NOJYyYEHHUEM BEILECTB, a TAKIKE C IKOJIOTHYECKOI 0€30MacHOCTBIO.
Pa3nea 9. UccienoBanue 1 XUMHYECKHI aHAJIM3 00beKTOB OHochepsbl
Tema 9.1. Conep:xanue yueOHOro MarepuaJa. OK-07
OcHoBBI OcHoBbl J1abopaTopHOM mnpakTuku. JlaboparopHas mnocyaa M XUMHUYECKHE pEaKTUBBI.
J1a6opaToOpHOIi OcHoBHBIE  J1a0opaTtopHble  omepauuu. JlaGoparopHoe  oOopynoBanue. TexHuka
NPaKTHKHU B 0€30MacCHOCTH U IIpaBuJia paboTHI (MOBEAEHMSI) B 1a00paTOPUH.
npogeccnonanbubix [[IpakTHyeckoe 3aHsITHE.
J1a0opaTopusix BbInosHEHNE TUMOBBIX PAacyeTOB [0 TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa peakiuu,
Macca HaBecKHM, o0beM pactBoputens). OOpaboTka HaHHBIX, aHATU3 U OLEHKa HX
NTOCTOBEPHOCTH  (BBIYMCIEHUE CpPEJHEr0 3HAYeHMs] OKCHEPUMEHTAIbHBIX  JIaHHBIX,
norpetrHocTh). IlpeacraBienue pe3ynbTaToB SKCIIEPUMEHTA B pazauuHoi popme (Tabiuna,
rpaduk, OTYET, JOKJIAJ, TPE3CHTAIINS).
Tema 9.2. Coaep:xkanue y4eOHOro MmaTepuaJa. OK-07
XuMHYeCKUi KauecTBeHHBIH XUMHUYECKAN COCTaB IIPOAYKTOB MIATAHUSA. Bemectna, [1K-2.3

KOHTPOJIb Ka4ecTBa
NMPOAYKTOB MUTAHUSA
KMBOTHOI'Q
PO CXOKACHUS ™

(danbcupuIMpyone MNpPOAYKThl TMHTAaHUS, M BELIECTBA, 3arpsA3HSIONINE TPOJIYKTHI
nutaHus. OnpesneneHue 3arps3HAIOMUX XUMUYECKHX BEIIECTB B MPOIYKTaX MHUTAHUSA,
OIIPEEIICHUE BEILIECTB, HE 3asIBJICHHBIX B COCTABE NMPOJYKTOB MUTAHUS.

IIpakTu4yeckoe 3aHATHE.

Oprannueckue M HEOPraHUYEeCKUE BEUIECTBA, BXOJSIIME B COCTaB IMPOJYKTOB MUTAHUS.
Omnpenenenue cocraBa OO Ha COJEpKaHUE MAaKpO M MHKpolyieMeHToB. W3ydeHnue
MpeIJIOKEHHBIX MpenoaBaTesieM 00l Ha MpeIMeT XUMUYECKOTO COCTaBa, ONpeaelieHUe
noJie OT CYTOYHOW HOPMBI MaKpO M MHKPOXJIEMEHTOB B yKa3aHHOM Oitojne. Pemienue

[IPAaKTUKO-OPUEHTUPOBAHHBIX 33]a4 10 KYJIMHAPHON TEMAaTUKE Pa3JIMYHbIX THUIIOB.




CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

HOHFOTOBK& K OIPaKTHYECKHUM C UCIIOJIb30BAHUEM METOINYCCKUX peKOMeHI[aHI/Iﬁ ImpernoagaBaTeCiis.

HO[[I‘OTOBKa WHIWBUIYAJIbHOI'O IIPOCKTA.

OK-07

NuauBUaya bHBIH MPOEKT 16
Koncyabranus 2
IIpomesxyTouHas aTTecTANNS 6
Bcero 2 cemectp 110
Bcero yacos 176

* [Ipogheccuonanbro-opuenmupogannoe cooepicanue OmpaiceHo 8 CMpyKmype u memamuke npaKmuyecKux 3aHsamut




3. YCJIOBUS PEAJIN3AIIUUA PABOYEN ITPOI'PAMMBbBI JUCIUITIIMHBI
Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa XUMUH.
O6opynoBanue yueOHOro kabuHeTa (HarjsgHble mocoous): Tabnuna MenpaeneeBa, 1udpoBbie

00pa30BaTeNIbHbIE PECYPCHI.
TexHuueckue cpecTBa 00y4YeHUs: KOMITBIOTEP MYJIbTHMEIHA-IIPOEKTOP C IKPAHOM.

3.1. Y4eOHO - MeTOAHYECKOe o0ecIeyeHue

Ceenenus 00 3JIEKTPOHHBIX MMOJHOTEKCTOBBIX PECypcax, IOCTYIl K KOTOPBIM 00EeCTIeYrBAeTCs Ha
OCHOBAHUU IPSIMBIX JOTOBOPOB

[lepeueHb TOKYMEHTOB, TOJTBEPKIAAIOIINX HAIHMYUES/TIPABO KCIOJIb30BaHUS IH(PPOBBIX (IIEKTPOHHBIX )
oubmuorek, 96C

1.|Kontpakt Ne 146//1Y ot 29.01.2024 (OBC «ZNANIUM.COM)») |29.01.2024 — 28.01.2025

JInuensnonusii koHTPakT Ne 10469/23PROF/362/ Y
"|(QuexTpouHsIil pecype CITO «PROFob6pa3zoBanuey)

01.12.2023 — 30.11.2024

JInuensnonuslil KoHTPakT Ne 226/1Y ot 25.07.2023 (OBC
"(FOpaiit — CI1O)

05.08.2023 — 04.08.2024

Konrpaxt Ne AT/11-014029/12/0014/415/AT ot 29.12.2023 Ha

2024- = 01.01.2024 — 31.03.2024
2025 4. |mocTaBKy TOBapoB (IEPUOANYECKUX U3JAHUN)
5 Jorosop Nel01/HDB/2097 ot 28.03.2017 (HaumonanpHas 28.03.2017 — 28.03.2022
'|anexTponnas 6ubanoreka (HOB)) (mpononranus 10 28.03.2027)
6. Kontpakr Ne 34/AT ot 1}.03.2024 Ha OpuoOpeTeHne 01.04.2024 — 31.12.2024
IEPUOINYECKUX U3JaHUN
AXT BBOJIa B DKCcIIyaTanuio DiekTpoHHon ounbanoreku BIAY Ne
7 Beccpouno

133 o1 19.01.2016

ObecrieyeHHOCTh YUEOHOM TUTEPaTypOl MpU peanu3anuu padoueit mporpaMmsl

3.1.1. OCHOBHBIE HCTOYHHKH:

1. Tabpuensn, O.C. Xumus: 10 kmacc: 6a3oBbiii ypoBeHb: yueOnuk / O.C. 'abpuensn, N.T.
OctpoymoB, C.A. Cnankos. - 6-¢ u3n. - Mocksa: IIpocsemenne, 2024. - 128 c. - ISBN 978-5-09-
112176-6. - TekcT: 31eKTPpOHHBIN // DIEKTPOHHBIN pecypc mudpoBoi odpazoBarenbHoi cpeabl CI1O
PROFob6pa3zoBanue: [caiit]. - URL: https://profspo.ru/books/132478

2. I'abpuensn, O.C. Xumus: 11 kmacc: 6a30BwIii ypoBeHb: yueOHuk / O.C. I'abpuensn, 1.T.
OctpoymoB, C.A. CmankoB. - 6-¢ m3a. - Mocksa: I[Ipocsemenmne, 2024. - 128 c. - ISBN
978-5-09-112177-3. - TekcT: »IEeKTPOHHBIN // DIEKTPOHHBIA pecypc HUPPOBOIl 00pa3zoBaTeNbHOM
cpeant CITO PROFo6pazosanwue: [caiit]. - URL: https://profspo.ru/books/132479

3.1.2. JIomoMHUATENBHBIC HCTOUHUKHE:

1. MapteinoBa, T.B. Xumwust: y4eOHMK W TPAKTHKyM IS CpeIHEro mpodeccrnoHalIbHOTO
obpazoBanust / T.B. MapteiHoBa, 11.B. Apramonora, E.b. T'onynoB; mon o6meit penakiuein T.B.
MapTbiHOBOU. - 2-¢ u31., ucnp. u nom. - Mocksa: U3natensctBo FOpaiir, 2023. - 368 c¢. — [DU]-
Pexxum nocryma: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannyeckass xumusi: 6a3oBble NpuUHIUIBL: yyeOHoe mocodue aist CIIO /
MockBa B. B. - MockBa: M3garensctBo FOpaiit, 2023. — 143 c. -[DU]- Pexum mocryma:
<URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BBICOKOMOJIEKYJIpHBIC COCIUHEHHS W MaTepuaibl IS THIIEBON
npoMblIieHHOCTH: ydaeOHoe mocobue s CIIO / MakcanoBa JLLA., Aropoa O.K. - Mocksa:
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/132478
https://profspo.ru/books/132479
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

WznarensctBo FOpaiit, 2023. — 220 c. - [BU]- Pexxum goctyna: <URL:https://urait.ru/bcode/517743>.
4. AnapueB, A.M. O6mas u HeopraHudeckas xumus. JIabopaTopHBIN MpakTHUKyM: ydeOHOe

nocobue mus CIIO / AmapueB A.W., KazakoBa A.A., llleBnunpiHa JI.B. -MockBa: M3gaTenbcTBO
FOpaiit, 2023. - 159 c. - [DU]- Pexxum nocrymna: <URL:https://urait.ru/bcode/514569>.

3.1.3. Meroanueckue u3IaHus

1. Xumusi: MeToIMYeCKUe yKa3aHUs [0 OCBOEHUIO JUCIHUIUIMHBI U CaMOCTOSATENbHON paboTe
0 CIIEIUAIIBHOCTSM CpeIHEro npodeccuonanbHoro oopazoBanust / BopoHeKCKuil rocyapCcTBEHHBIH
arpapublii  yHuBepcuteTr [cocT. O.B. 3Bsruna, I'.A. Ma3zran] - Boponex: BopoHexckuit
roCyJapCTBEHHbIM  arpapublii  yHuBepcuter, 2023. — 90 c¢. Pexum  pocryna:
<URL:http://catalog.vsau.ru/elib/metod/m8046.pdf>.

3.1.4. [lepnoanueckue U3IaHUS:

1. BectHuk BOpOHEXCKOTro rocyapCTBEHHOIO arpapHOro YHUBEPCHUTETA: TEOPETUYECKHUI U
HAyYHO-TIPaKTHYECKH KypHan / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypuan ananutndeckoii xumun / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

3. Kypnan ¢pusznueckoit xumuu / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. Xum#si U TEXHOJOTHS MUINEBBIX TMPOIYKTOB [DIeKTpoHHBIH pecypc|: PedeparuBnblii
xypHain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel 1 uHGOPMAITMOHHBIE TOPTAJIBI

1. http://hemi.wallst.ru/ - Xumusi. 00pa3oBaTe/IbHbINA CAWT IS IKOJIBHUKOB U CTYICHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - )Kypuan Xumus 1 XuMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumru BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnekTpoHHas OUOIMOTEKa MATEPUAIIOB [0 XUMUH.

3.2. MaTepuajibHO-TEXHHYECKOE H MPOTPaMMHOE o0ecredeHue

CBezieHHs 0 MPOrpaMMHOM 00€CTIeUeHUH 00IIIer0 Ha3HAYCHUS

No HazBanue Pa3smemnienue

1 | Onepanunonnsie cuctemsl MS Windows / Linux TK B toKaILHOM ceTn

Br'AY

2 [Makets! opucHbix npunokeruit Office MS Windows / [IK B nokanbHO¥ ceTr
OpenOffice BIrAy

3 | Hporpamwmer st mpocmoTpa ¢aiinos Adobe Reader / DjVu 1K B JIOKaJIbHOM CETH
Reader BIr'AY

4 bpayseps! SInnexc bpayszep / Mozilla Firefox / Internet [IK B nokanbHO# ceTH
Explorer BIr'Ay

T1K B noKanLHOU ceTH
BTAY

T1IK B 1OKanbHOM ceTH
BI'AY
TIK B noKalLHOU ceTH
BT'AY
TIK B noKalLHOM ceTH
BT'AY

TIK B noxanbHOI ceTn
BI'AY

5 | ArtuBupycHas nporpamma DrWeb ES

6 | Ilporpamma-apxuBatop 7-Zip

7 | Mynbsrumenua npourpsiBatens MediaPlayer Classic

8 | [lnardopma onnaiin-o0y4enus eLearning server

9 | Cucrema xommproTepHoro TectupoBanus AST Test
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https://urait.ru/bcode/517743
https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m8046.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/

ITomereHust 4715t BeAeHHs 00pa30BaTeNbHOrO Iponecca U 000pyI0BaHie

Ne i/t

HaumeHnoBanue 00BEKTa, NOATBEPIKIAIOLICTO
HaJTMYHe MaTepUaIbHO-TEXHUYECKOTO
obecreyeHus, ¢  MEpeYHeM  OCHOBHOIO
o0opyIoBaHUS.

Anpec (MecTomOoNI0XKEHUE) 00beKTa,
MOJTBEPKIAOIIETO  HAMYUE  MaTepHabHOA
TEXHHYECKOT0  obecriedeHnsi (c  yKazaHUEM|
HOMEpa Takoro oOBEKTa B COOTBETCTBHU
JIOKYMEHTaMH o TEXHUYECKOM

WHBEHTAPH3AIIHH).

Y4yeOHast aynuTOpuUs IS MPOBEICHUS 3aHATUH
BCEX BHUJOB, B TOM UYHCJIE TPYIIOBBIX U
WHAWBUIYAIBHBIX KOHCYJIBTAIlUM, TEKYIIETo
KOHTPOJIS M TPOMEXKYTOYHOH AaTTECTAIIUU:
KOMILIEKT yueOHOH Mebenu,
JIEMOHCTPAIIMOHHOE 000Opy/J0BaHUE, Y4eOHO-
HarsIHbIEe IOCOOUS.

394087, BopoHexckas obnactb, r. Boponex, yu.
TumupszeBa, 21. 3maHue ydeOHOro Kopiryca
OTHIENIEHUs  CpemHero  MIpo¢eCCHOHAIBHOTO
obpazoBanms (Kopmyc CIIO, obmexuntue Ne 6,
ayn. 104.

[lomemenne ansi caMOCTOSITENTBHOW pPabOTHI:
KOMIUIEKT y4aeOHOM Meoenu,
JEMOHCTPAIMOHHOE 000pyIOBaHNE U YIeOHO-
HarJsiiHbIE IOCOOMSI, KOMITBIOTEPHAs! TEXHHKA C

BO3MOXHOCTBIO  MOJKIIOYEHHS K  CETH,
«HTepHeT» W obOecmeueHWEeM [IOCTyNa B
3JIEKTPOHHYIO MH(POPMALITOHHOA
00pa3oBaTeibHyI0  CpEdy,  HCIIOJIb3YEeMO®

nmporpaMMHoe obecriedeHre MS  Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIanexc bpayzep/ Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, Boponexckas 001acte, T. Boponex, yiu.
TumupszeBa, 21. 3maHue ydeOHOro Kopiyca
OTHENEHUS  CPeAHEro  Mpo¢eCCHOHANTBHOTO
obpazoBanms (Kopmyc CIIO, obmexutie Ne 6),
ayn.103.

4. ®OHJI OHEHOYHBIX CPEACTB, KOHTPOJIb U OIIEHKA PE3YJIbTATOB
OCBOEHMUSA ANCHUTIJIMHBI

4.1. OneHka pe3y/jbTaTOB OCBOECHH S AUCIHUNIMHBI

Kon u HanmenoBanue ¢popmMupyeMbIx ®opMBI M METO/ILI KOHTPOJIS H OLEHKH
KOMIIeTEeHIH

OK-07. ConeicTBoBaTh COXPAHEHUIO | DOpMbl KOHMPOAA OOYUEHUA:

OKpy)XaloIllel  Cpelbl, pecypcocOepexeHHIo, | -  MPaKTUYeCKHe  3aJaHusl Ha  pelleHHe

MPUMEHATh 3HaHWS 00 W3MEHEHWW KIuMaTa, | XUMHUYECKHX 3a/1a4

MIPUHLATIBI OepexITUBOTO IIPOU3BOJICTBA, | - YCTHBIN ONpPOC;

3¢ (eKTUBHO JEWCTBOBAaTH B  YPE3BBIYAHHBIX | - TECTUPOBAHUE;

CUTYaIUsX. - MOATOTOBKA WHAMBHTyaJIbHOTO MTPOEKTa
Dopmbl OyeHKU pe3ynbMamueHOCuU 00yYeHuA:
TpaJULMOHHAs CHUCTEMa OTMETOK B Oayax 3a
KaXIyl0 BBIIOJHEHHYIO pPadOTy, Ha OCHOBE
KOTOPBIX BBICTABJISIETCS HTOTOBasi OTMETKA.

MK-2.3. IIponsBoanTH nabopatopHbie | Dopmbl KORMPONA 00yUeHUA:

UCCIIeIOBaHUSl ~ KayecTBA M OE30MAcHOCTH | -  MPAaKTUYEeCKHE  3aJaHusl Ha  pelleHHe

nony(paObprUKaToB ¥ TOTOBBIX MPOAYKTOB B | XUMHUYECKHX 3a]1a4

TIpoIecce MPOW3BOJACTBA MPOAYKIMHA W3 MSCHOTO | - YCTHBIH OIPOC;

CBIPbSI; TPOU3BOJUTD JTA0OPATOPHBIE UCCIICAOBAHUS | - TECTUPOBAHUE;

KagecTBa M 0€30MacHOCTH TNONypaOpUKaTOB M | - HOATOTOBKA MHAMBHUIYAIEHOT'O POEKTA

TOTOBBIX TIPOAYKTOB B IIpoliecce TNPOU3BOACTBA | Dopmbl oyeHKU pe3ynbmamueHocCmu 00yuenus:
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MOJIOYHOU MPOAYKIIHH.

TPaJULIMOHHAs CHCTEMa OTMETOK B Oaiax 3a
KKAYI0 BBIOJHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABJISICTCS. HTOTOBAsi OTMETKA.

4.2. Kputepum OlleHKH pe3yJbTAaTOB 00yUYeHHus

4.2.1. KpuTepuu olleHKH 3K3aMeHa

OreHka, ypoBeHb

Onucanue KpuTepueB

«OT1In4HOY,
BBICOKUU YPOBEHB

OO0yyaromuiics MoKa3aja MPOYHbBIC 3HAHUS OCHOBHBIX IMOJIOKCHUH yueOHOH
MUCUUIUIMHBI,  YMEHHE  CaMOCTOSITENIHO  pellaTb  KOHKPETHHIE
MpaKTHYECKHe 3a7a9d TIOBBIIMIEHHONW CII0KHOCTH, CBOOOIHO HCIIOE30BaTh
CIIPaBOYHYIO JINTEPATYPY, ANIaTh 0O0CHOBAHHBIE BBHIBOJIBI.

«Xopoioy,
MIOBBIIICHHBINA YPOBEHb

OO0yuaromuiics mokaszaja NpOYHbIE 3HAHUS OCHOBHBIX MOJIOKEHUN yueOHOM
JUCHUIUIMHBI,  YMEHHE  CaMOCTOSATENIBHO  pellaTh  KOHKPETHBIE
MpaKTHYeCKue 3aJayd, MPeayCMOTpEeHHBbIe pabodeil  MporpaMMOH,
OpUEHTHPOBAThCS B PEKOMEHJIOBAaHHOM CIIPAaBOYHOM JHUTEpaType, yMmeeT
MIPABUJIBHO OIIEHUTh NOJYYECHHbIE PE3yIbTaThl.

«Y IOBIETBOPUTEIHLHOY,
MIOPOrOBBIA YPOBEHb

OOyvaromuiicss TMOKa3ajd 3HAHWE OCHOBHBIX TIIOJIOXKCHHN  ydeOHOH
JUCLUIUIMHBI, YMEHHUE MOYYaTh C IMOMOILBIO IPENoAaBaTess NpaBUiIbHOE
pelieHrne KOHKPeTHON MPaKTUYeCKON 3aayl U3 YHcia MpeayCMOTPEHHbIX
paboueil MporpaMMoii, 3HAKOMCTBO C PEKOMEHJOBAHHOW CIPaBOYHOU
JIUTEPATYPOH.

«HeynoBieTBOpUTEIBHO
HU3KUH YPOBEHB

Ilpu otBere o0O0y4aroUIerocsi BBIIBIIIMCH CYILIECTBEHHbIE NPOOENBl B
3HAHUSAX OCHOBHBIX IIOJIOKEHUM y‘lC6HOI>'I AUCHUITIIMHBI, HEYMCHUC C
MOMOIIBIO IIPENoJaBaTeNs MOMYyYUTh NMPAaBUIbHOE DELICHHE KOHKPETHOU
MPAKTHYECKON 3a/laud W3 YHCia MPeIyCMOTPEHHBIX pabodeil mporpaMmmoin
y4eOHOW JUCIUTUIMHBI.

4.2.2. Kputepuu oueHku 1uddepeHnnpoBaHHOr0 3a4eTa

OreHka, ypoBeHb

Onucanne KpUTEpUEB

«3adreHo (OTIUIHO)Y,
BBICOKUI YPOBEHB

OO6yuatommuiicst TIyO0KO ¥ IPOYHO YCBOMJI BECH NIPOTPaMMHBIN MaTepHa,
HCUEPIbIBAIONIE, TTOCIEJ0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOWHO €ro
W3JaraeT, He 3aTPyAHSETCS C OTBETOM NpPH BUIOU3MEHEHWH 3aJaHusl,
CBOOOJHO CIpaBiseTCs C 33Ja4aMH M NPAaKTHYECKUMH  33/IaHHSAMH,
NPaBHJIBHO OOOCHOBBIBAET NPHHATHIE PEIICHHS, YMEET CaMOCTOSTEIBHO
00001IaTh U M3JIaraTh MaTepuall, He JIOMycKasi OIUOOK.

«3auTeHo (XOpoIIIo)y,
MOBBINICHHBIH YPOBEHb

OOyuaromuiicst TBepl0 3HAET MPOTPaMMHBIN MaTepuall, TPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, He JOIyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE€ Ha BOIIPOC, MOXET IMPaBWJIBHO TPUMEHITh TEOPETHUECKHE
MIOJIOKEHUSI U BIaJieeT HEOOXOAMMBIMH YMEHUSMH W HaBBIKAMH IIpU
BBITOJIHEHUN TIPAKTHYECKHX 3a/IaHHH.

«3a4dreHo
(YZOBIETBOPHUTENIHHO)»
, IOPOTOBBIM YPOBEHb

OOydJaromuiicss yCBOWJI TOJBKO OCHOBHOW MaTepuay, HO HE 3HaeT
OTHENBHBIX JETaJIel, JOIMyCKAeT HETOYHOCTH, HEJOCTATOUHO MPAaBUIIbHBIE
(hopMyTUPOBKH, HapymaeT  IOCJIEIOBATEIHHOCTE B HM3JIOKEHUHU
MPOTPAaMMHOTO MaTephana W HMCHBITHIBACT 3aTPYOHEHUS B BBIMOTHECHUH
MTPAKTUYECKUX 3a/IaHUH.

«Hesaureno
(HEyOBIETBOPHUTEIHHO)»
HU3KUN YpPOBEHb

OOyuaromuiicss He 3HaeT 3HAYUTEIBHON YacTH MPOrpaMMHOTO MaTepuala,
JIOTIYCKAeT CYIICCTBEHHBIC OIMUOKH, C OOJBIIMME 3aTPyAHCHHISIMHU
BBITMIOJIHSIET MPAKTUYECKUE 3a/IaHNUs, 3a1a4uH.
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4.2.3. Kpurepuu olleHKM WHAUBHIYAJbHOI0 NMPOEKTA

Onenka, ypoBeHb

Ornrcanne KpuTepueB

«OTnuaHOY,
BBICOKUH YPOBEHb

1. [IpaBUIILHO TIOHSITHI 11€7Th, 3a]IA4YH BIMIOJTHCHUS TIPOCKTA.
2. ColOmogeHa TEXHOJOTHS  HCIIONHCHHS — IIPOCKTa,
COOTBETCTBYIOIIHIE STATIbI.

3. [IpoekT ohopMIICH B COOTBETCTBHHU C TPECOOBAHUSIMH.

4. TIposiBIeHBI TBOPYECTBO, MHUIMATHBA.

5. IlpenbpsBieHHBIA TNPOAYKT MACSATEIBHOCTH OTJIMYAETCA BBICOKUM|
KaueCTBOM HCIIOJIHCHUS, COOTBETCTBYET 3asBJICHHOU TEMe.

BBIICPKAHB]

«Xoporoy,
IIPOJIBUHYTBIM YPOBEHb

1. [IpaBUIILHO TIOHSITHI 11E€TTh, 3a]IA4YH BHIMIOJTHCHUS TIPOCKTA.

CoOuro/icHa TEXHOJIOTHSI MCIIOJIHEHUS MIPOCKTa, JTalbl, HO JOMYIIEHbI HE
3HAYUTEILHBIC ONTHOKH, HE TOYHOCTH B O(OPMIICHHUH.

2. IIpostBIICHO TBOPUYECTBO.

3. IlpenbsBrneHHBId TPOAYKT JACATEIBHOCTH OTIHYACTCS
Ka4eCTBOM HCIIOJTHEHHUS, COOTBETCTBYET 3asBICHHON TEMe.

BBICOKHUM|

«Y IOBJIIETBOPUTEIHHOY,
MIOPOrOBBIA YPOBEHb

1. HpaBI/IJ'II)HO MOHATHI LCJIb, 3aa4U BBIIIOJITHCHUS IMIPOCKTA.

2. CoOimro/ieHa TEXHOJIOTHSI BEITIOJTHEHHS MTPOEKTa, HO IMEIOTCA1-2 OImmOKH
B dTarnax Wik B 0pOPMICHHH.

3. CaMOCTOSITENIbHOCTD MPOSIBJIEHA HA HEJOCTATOYHOM YPOBHE.

«HeyoBneTBOpUTENBHOY
HU3KUN YPOBEHb

HpOCKT HC BBINIOJHCH WJIW HE 3aBCPIICH

4.2.4. Kputepuu oieHKH TeCTUPOBAHHUA

OueHka, ypOBEHb

IToka3aTens oeHKH

«OTnuaHOY,
BBICOKUI YPOBEHb

He menee 90 % 06ainnoB 3a 3amaHus TECTA.

«Xoporoy,
MPOABUHYTHIN YPOBEHB

He menee 75 % OajuioB 3a3azaHus TecTa.

«Y IOBIETBOPUTEILHOY
, IOPOT'OBBIN YPOBEHb

He menee 55 % OaiuioB 3aaHust TecTa.

«HeynoBneTBopuTENbH
o»
HU3KUH YPOBEHB

Menee 55 % OanoB 3a 3agaHus TECTA.

4.2.5. Kpurepuu oOlleHKHM YCTHOI'O onpoca

OreHka, ypoBeHb

Onucanne KpUTEpUEB

«OTan4gHOY,
BBICOKU YPOBEHb

BrictaBisiercs, ecnu oOydaromuicsl MOCiIe0BaTeNbHO, YETKO, CBA3HO,
00OCHOBaHHO W 0€30IIMO0YHO HM3JIaraeT yueOHBI MaTepua; 1aeT OTBET
B JIOTMYECKOM IIOCIEAOBAaTEIILHOCTH C HCIIOJIB30BAaHUEM IPHUHITON
TEPMHHOJIOTHH; TMOKa3bIBa€T MOHMMAHUE CYHIIHOCTH pPacCcMaTpHBaEMBIX
MOHATUH, SBJICHUI W 3aKOHOMEPHOCTEW, TEOpHUid, B3aUMOCBS3EH; yMeEeT
BBIIETISITH TJIABHOE, CAMOCTOSITENIHHO MTOTBEPKIATh OTBET KOHKPETHBIMHU
npuMepamu, (akTamMHu; CaMOCTOATENIIFHO aHAJIM3UpyeT W 00o0maer
TEOpETHUECKUH MaTrepuai; CBOOOJHO yCTAHABIMBAECT MEXIPEIMETHBIE
(Ha ocHOBe paHee MPHOOPETEHHBIX 3HAHWH) 1 BHYTPHUIIPEIMETHBIE CBSI3H;
YBEPEHHO M 0€30IIMO0YHO NMPUMEHSET MONTyYeHHbIE 3HAHMS B PELICHUH
HOBBIX, paHee HE BCTPEYABIIMXCS 3a/lad; palHOHAIBHO MCIIOIb3YeT
CIPaBOYHbIE MaTepUasbl, Y4YEeOHHK, JIONOJHHUTENbHYIO JIUTEpaTypy,
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MPUMEHSIET YIOPSJOYCHHYIO CHCTEMY VYCIOBHBIX O0O0O3HAUCHHH MpH
BEJICHUM 3aIHCeH, COMPOBOXIAIONUX OTBET, JOMYCKaeT B OTBETE
HEJIOYETHI, KOTOPBIE JIETKO UCTIPABIISET MO TPEOOBAHMIO TIPSO IABATENS.
BricTaBisiercsi, eciii  OOydalONIMICS  TMOKa3blBaeT 3HAHHE BCETO
M3YYCHHOTO Y4eOHOr0 MaTepualia; JaeT B OCHOBHOM IPABIIILHBIN OTBET;
y4eOHBIH  MaTepuan  W3JlaraeT B OOOCHOBAHHOM  JIOTMYECKOU
MOCJIeIOBATEILHOCTH, IIPH 3TOM JIOMYCKAET OJIHY HErpyOyro OIMIMOKY HITH
He Ooyiee JBYX HEJOYETOB B KCIIOJIH30BAHWUH TEPMHHOJOTHH Y4eOHOTO
MpeIMeTa, KOTOPhIE MOXET HCIPABUTh CAMOCTOSATEIBHO; aHAIU3HPYET U
00001I1aeT TEOPETHUCCKU MaTepHall; COOJIIOAaeT OCHOBHBEIC ITpaBHIIA
KYJIbTYPBl YCTHOH peur; MPUMEHSET YIOPSIOYCHHYIO CHCTEMY YCIOBHBIX
0003HaYCHUH TPU BEJICHUU 3aITUCEH, COMPOBOXKIAIOIINX OTBET.

«Xopoioy,
MOBBIIICHHBII YPOBEHB

BrictaBusiercsi, ecnu  oOywaromuiics:  IEMOHCTPHPYET  YCBOCHHE
OCHOBHOTO COJAEp)KaHHs ydYeOHOro MaTepuana, WMeeT NpoOernsl, He
IPEIATCTBYIONME JaJbHEHIIEMy YCBOCHHIO Yy4YeOHOro MaTepuana;
MpUMEHSIET TMOJNyYeHHbIC 3HAHUS TpPU OTBETE Ha BOMPOC, AaHAJM3E
MPEVIOKEHHBIX ~CHUTyallMd 1o o0pasiy; IONMyCKaeT OIIMOKH B
HCIONB30BaHUKM TEPMHUHOJOTMM y4eOHOrO TMpEeAMETa; IOKa3bIBaeT
«Y [IOBIICTBOPUTEIIBHOY, | HENOCTATOUHYIO c(OPMHUPOBAHHOCTh OTACNBHBIX 3HAHHH W YMCHUH;
IIOPOTOBbIH YPOBEHS BBIBOJIBI 1 000OIICHUS apTyMEHTHPYET €J1a00, IOIMyCKAaeT B HUX OIIUOKH;
3aTpyqHSETCS TPH aHAIM3e M OOOOIIEHWH Y49eOHOTO MaTepHhania; JaeT
HETIOJNIHBIE OTBETHl HAa BOIPOCH TpENoAaBaTellss WM BOCIPOH3BOIUT
coJiep>kaHue paHee MPOUYUTAHHOTO YUeOHOTO TEKCTa, c1ad0 CBA3aHHOTO C
3aJaHHBIM  BONPOCOM; HCIIOJB3YyEeT  HEYIOPSJOUYEHHYI0  CHUCTEMY
YCIOBHBIX 0003HauUeHWH MpPH BEACHUHM 3aIHCEH, COMPOBOMKAAIOIINX
OTBET.

BricTaBisiercsi, eciiu 00y4aromuics: He Packpbll OCHOBHOE COJCpIKaHUE
y4eOHOro marepuana B IpeAeiax IOCTaBICHHBIX BOINPOCOB; HE yMEET
«HeynoBneTBOpUTENBHOY, | IPUMEHITh MMEIOIIMECS 3HAHUS K PEHICHHUI0 KOHKPETHBIX BOMPOCOB H

HU3KUH YPOBEHb 3aj1ad 1o oOpasily; JOMyCKaeT B OTBeTe Ooiee JBYX rpyObIX OmHOOK,
KOTOpbIe HE MOXKET HCIPaBUTh [a)Xe HPH MOMONM OOYyYarolIUXCs H
Hperno/IaBaTels.

4.3. OneHoYHbIE cpeacrea AJsl MPOBEACHUA TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH

TecroBbie 3anaHus
1. Paccuwnraiite maccy NaCl, nHeoOxomumyro st monyderust 0,5 MOJIb pacTBoOpa.
IIpaBuiabHbIi oTBeT: 29,22 1.

2. Ompenenure o0BeM rasza, 3aHUMaeMoro 2,5 MOJb KHUCIOpOAa MPH HOPMAJIbHBIX
YCIOBHSX (H.Y.).
IIpaBuabHBIHA oTBET: 56 1.

3. KakoBa koHI1IeHTpanus pactBopa, eciid B 500 mi pactBopeno 10 r KOH?
IIpaBuiabHbli oTBeT: 0,356 MOIB/11.

4. PaccuuTaiite 00beM BoJ0OpO/a, oydaeMoro u3 5 r Zn B peaxiuu ¢ HCI.
IIpaBuabHbIil oTBeT: 1,70 1.

5. Bo3ayx (o6bemom 1 1) ¢ mpuMechi0 Xjopa MPOIMYCTHIIM 4Yepe3 U30BITOK pacTBOpa
Honuna kamus, mpu 3ToM Beaenuiock 0,127 T #oga. Onpenenuth 0ObEMHYIO OO XJIOpa B
JTAaHHOM Ta30BOM CMECH.

IMpaBuiabnelii orBet:1,12 (%).

6. I'a3000pa3HbIii mpeenbHBIH HEIMKINYECKUN yriaeBogopoa oobemoM 224 mia (H. y.)
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COXIJIM U MPOAYKTHI pacTBopuiu B 1 11 0,148 %-ii uzBecTtkoBoOil Boab! (tuioTHOCTH 1,0 r/mu). [Ipu
sTOM ObLIO TIoTy4eHo 1,0 T ocagka. Onpenenure MOJICKYJISIPHYIO (OPMYITY YIIIEBOIOPO/IA.
IpaBuabhblii oTBeT: C3Hs.

7. Mennyto miacTuHKy Maccod 20 r omyctwin B pactBop HutTparta prytu (II). Macca
IUIACTUHKM yBenuumiach Ha 2,73 r. Ilociae 3Toro IuiacTMHKY NpPOKAIWIM, U OHA IpuoOpena
nepBoHavyanbHbIN BuI. Kak n3MeHunacy mpu 3TOM Macca MIacTUHKU?

IIpaBuiabHbIi oTBeT: 1,28 T.

8. CMmech xjopujla MarHusg M HUTpaTa aJlIOMUHUS PAacTBOpWIM B Boje. [lomyueHHbIH
pacTBOp pasznuau 1o TpeM koiadam. K 750 r pacTBOpa B mepBoi KojiOe g00aBUIIM H30BITOK
pactBopa HuTpaTa cepedpa. [Ipu sTom obpazoBanock 114,8 r ocanka. K 300 r pactBopa Bo BTOpoit
ko0e nobasmim 868,54 r 20% pacTBopa ruapokcuaa Hatpus. [Ipu 3ToM MaccoBast 10JIsl IIEIIOYH
B pacTBOpe yMeHbIIUIach B 1,6 pa3za. Beluucinre MaccoByro J0JI0 KaXKJIOH U3 COJNEH B TpeTbeit
KoJI0€.

IpaBuabueiii orBeT: ®(MECly) = 5%; o(Al (NO3)3) = 7,1%

9. TI'muuepun o00paboTaii KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTOM B MPUCYTCTBUU
BOJI0OTHUMAaOIIEro BemiectBa. 100 © mogydyeHHOrO BeEIIECTBA B30PBAIM, a MPOAYKT pPEaKIHH
MIPOITYCTUIIN TIOCIIEIOBATEIBHO Y€pPe3 pacTBOPHI IIETOYU, KOHIICHTPUPOBAHHON CEPHOU KUCIOTHI
U HaJ HarpeToud MeaHou crnupanbio. OcTaBuuiics ra3 coopanu B MEpHBINH [UIUHAP HaJ BOAOH.
Kaxoit ato ra3? Kakosa ero macca u oobem (H. y.)?

IIpaBuabHBII 0TBeT: Macca a3ora 18,5r; 00béM — 14,811

10. Yepes 526,5 r pactBopa XJiopuaa HaTpusi, B KOTOPOM MaccoBas JOJISl BCEX MPOTOHOB
paBHa 54,7%, npomnyckaiu 3IEKTPUUYECKUNA TOK A0 TEX MOp, MOKa HA aHOJIe HE BbLACIUIOCH 22,4
n(n.y.) raza. K oOpa3oBaBiiemycsi B pe3yibTare 3JIEKTPONIM3a pacTBOpy AoOaBuiu 13 r IUHKA.
Omnpenenute MacCOBYIO JIOJO BCEX MPOTOHOB B KOHEYHOM PacTBOPE.

IIpaBuabHblii oTBeT: 54,8%

11. Oxkcun cepsl (IV) oobemom 4,48 1 (H.y.) nmponyctuiu B 100 r 3,6%-Horo pactBopa
ruapokcuaa autus. CKoJIbKO MOJIb COJIM 00pa3oBajiochk B pacTBope?
IIpaBuiabHeli oTBeT: 0,15 Monb

12. K pactBopy, coxmepxamemy 2,5 T Opomuaa crpoHuus, npumuwau 10 r 8,7%-noro
pactBopa cynbdara kamus. CKOJIBKO T ocagka Mpu 3ToM obOpaszoBasiock? OTBeT nalTe C
TOYHOCTBIO JI0 COTHIX (IECATUYHBIN 3HAK — 3amsATast).

IIpaBuabHblii oTBeT: 0,92 1.

13. B peakuuum 030Ha C pacTBOPOM HMOAMAA Kajdusd TMOJy4aeTcs ra3, KOTOPbIU
B3aMMOJICIICTBYET C aMMHAKOM Ha KaTajJu3aTope ¢ 0Opa30BaHMEM BEILECTBA, COCTOALIETO W3
JBYXaTOMHBIX MOJIEKYJ. 3allUIINTe MOJISIPHYIO Maccy 3TOr0 BelecTBa (B OTBETE JOJKHO OBITh
TOJIBKO YHCJIO C TOUHOCTBIO JI0 LIETIBIX).

IIpaBuabHblii oTBeT: 30 I/MOJIB.

14. Yto crmocoOCTBYeT MOJYYCHHIO MPOIaHa B MPOIECCe XUMHYECKOTO B3aWMOCHCTBUS
C3He(ry + Ha(ry <> C3Hgry + Q?
IIpaBuabHbI oTBeT: [IOBBIIIEHUE TABICHMUS.

15. Bo ckombKo pa3 1eaecoo0pa3Ho MOBBICUTH JJaBJICHHE CUCTEMBI, B KOTOPOU MPOUCXOTUT
npespaienre NO B NOg, ¢ 11e71b10 TOBBILLIEHUS CKOPOCTH peakiuu B 729 pas?
IIpaBuabHBI oTBeT: 9
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16. VYcraHoBHTE TOCIEAOBATEILHOCTh HAIMPABICHHOCTH CMEIICHUS XHUMHYECKOIO
npoiiecca, KoTopbiit onucbiBaercs ypaBHeHueM CO «— COy+ C + Q BcneacTBue: a) NpUMEHEHUS
Katanu3aTopa; 0) MOHWKEHUS TaBJICHUS; B) YBEJIUUYCHHUS KOHIICHTPAIUA KapOOHa; T) BO3pACTaHMS
TEeMITepaTyphl

IIpaBU/IbHBIH OTBET: HE BIUSCT; BIIEBO; HE BIIUSCT; BJICBO.

17. 3a cuér BBemeHUs Karajiu3aropa TEYCHHE XUMHUYECKOTO MpoIecca YCKOPSETCS,
HOCKOJIbKY. ..
IIpaBUIBLHBINA 0TBET: CHU)KACTCS SHEPTHSI AKTUBAIIHIH.

18. Kak Ha3bIBaeTCs BEIIECTBO, 3aMEISIONIECE MPOLIECC XMMUYECKON peaKinu?
IIpaBWIbLHBIA 0TBET: HHTUOHUTOD.

19. /Ise émkoctu 3anonHwin paBHbIM 00béEMoM HCl onmHo#l koHIeHTpanuu. B mepByro
E€MKOCTh 100aBUIIU IIMHKOBBIE Ta0JIETKH, BO BTOPYIO - PaBHYIO UM IO Macce UHKOBYIO MbUIb. B
KaKo# 13 EMKOCTEN paHbIIIE 3aBEPIIUTCS PEaKus?

IIpaBuJIbHBII OTBET: BO BTOPOU.

20. Xumunueckuil nmpouecc onuceiBaercsi ypaBHenuem A + B <« C + JI. Cmemanu no 3
moutst BemectB A, B, C. Ilocne ycTaHOBJIEHHUS paBHOBECHS B CMECH OyleT HaXOIuThcs 4 MOJIb
BemiectBa C. Uemy OyzneT paBHa KOHCTaHTa paBHOBECHS?

IIpaBU/ILHBIH OTBET: €UHULIE

21. Kak uzmensiercst ObICTpOTa MPSAMON PEaAKIINU
C3Hg (1) + Oz (1) = CO2(r) + H2O(T), ecnu B 2 pa3a noBbllaeTcs gaBieHue?
IIpaBubHBIH 0TBET: Bo3pacTeT B 64 pasa.

22. K XHMMUYECKUM pEaKIUsIM IO H3MEHEHHIO CTENEeHM OKHUCIEHHS HE OTHOCSTCS
XUMUYECKHE PEAKLIUH. ... ..
IIpaBuibHbBIH 0TBET: OOMEHA.

22. Kakoit MeTo1 UCTIONB3YETCs IPH pacCTaHOBKE KOA(P(UIIMEHTOB B YpaBHEHUU?
IIpaBu/ibHBIA OTBET: IEKTPOHHOTO OanaHca.

23. Tlo teroBoMy 3¢ (eKTy peakiy Moapa3IeNsoTcs Ha. . ........
IIpaBu/bHBIH 0TBET: SK30TEPMUUECKHE U IHIOTEPMUYECKUE.

24. HeoOGpaTtruMoil Ha3bIBA€TCS PEAKIUSL. ... .... ..
IIpaBuibHBINH 0TBET: MAYyIIAs 10 KOHIA, TO €CTh 10 IIOJHOTO U3PACXOI0BaHMS OJHOTO U3
pearupyrouux BelecTB

25. Paccunraiite maccy NaCl, Heooxomumyro mi1st moiaydenus 0,5 MOJb pacTBopa.
IIpaBniabHbIi oTBeT: 29,22 1.

26. Kto BniepBbi€ BBIIBUHYJ TEOPUIO THOPUAN3ALINN aTOMHBIX OpOUTanei?.
IIpaBuabHbIii oTBeT: JI. [TonuHr.

27. Kakoe xonu4ecTBO cBsizeil 6 u B Mosiekyine CH3-CHO?
IIpaBUABLHBINA OTBET: LIECTh G, OJ(HA T.

28. Kako#t Tun rubpuau3anuy XxapakTepeH Uit aToMa KapOoHa (pYHKIIMOHAIBHOM TPYIIIbI
CHsCH2COOH?

IIpaBU/IbHBIH OTBET: sp2
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29 I1o xakoMy THUITy THOPUAM3UPOBAHBI BaJleHTHBIE opOuTanu atomoB C B Monekyne CoHg
(cMm. puc.)?

H H
X, /
/C :C\
H H
IIpaBuJbHbBII OTBET: spz.

30. He cymecTByeT TuIa ruOpuIM3aiym. . ... ..
IIpaBU/IbHBIH OTBET: Sp4

31. YcraHOBHUTE COOTBETCTBHE MEXAY Ha3BaHUEM OKcuAa M (OpPMYJIaMu BEUIECTB, C
KOTOPBIMH OH MOXET B3aHMMOJCIHCTBOBAaTh: K KaKAOH MO3MIUH, O0O03HAUCHHOW OYKBOH,
MOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO, 0003HAYCHHYIO ITU(POH.

Ha3Banue okcujaa

A) OKCHJT KaJTHS;

b) okcup yrinepona (II);
B) okcupa xpoma (I11);
I') okcun dpochopa(V).

®opmyJibl BellecTn

1) H,0, MgO, LiOH;

2) Fe304, H,0, Si;

3) H,, F6304, Oo;

4) H,0, N,Os, H3POy,,

5) HCI, NaOH, All;
6) Al, N,Os, H,0:
A B B T

IIpaBuiabHbIi oTBeT: 4351.

32. YcTaHOBHTE COOTBETCTBHE MEXIY pEarupyroluMu BelECTBAMH U MPU3HAKOM
peaKIu, KOTOPhIA HAOI0AAaeTCS TIPU UX B3aUMOJEHCTBUM: K KaKJIOW MO3HIMH, 0003HAYECHHOM
OYKBOI, TOJI0EpUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO IUDPOIA.

A) NaFeO, n HCI

B) K>Cro0O7 m HC](KOHL{.)

B) Ca(HCOs3), u NaOH

I') Na [Al (OH)4] u H,S

1) Bremmangenue ocaaka

2) 3meHeHue 1iBeTa pacTBOpa U BBIJIETICHHE r'a3a
3) OGpa3oBanue *keynTo-0yporo pactTopa

4) ObecuBeunBaHUE PACTBOPA

5) Beigenenue 6eciBeTHOTO Ta3a

A b B I

IIpaBuabHbIi oTBeT: 3211.
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33. YcraHOBHUTE COOTBETCTBHUE MEXIY pearupyrolliMy BeUIECTBAMU U IPH3HAKOM
pEaKIuK, KOTOPbI HAOIIOMAeTCs MPU UX B3aMMOJCHCTBUM: K KaXIOW MO3MIUH, 0003HAUYCHHOM
OYKBO, TOJI0OEPUTE COOTBETCTBYIOIIYIO MMO3HIIHIO, 0003HAYCHHYIO [TUDPOIA.

A) AnniH U Bry (pp)

B) Dranams 1 KMnOy4 (HY)

B) Kap6onat narpus u HCOOH

I') Mogun metrmmammonwnst 1 AgNOs

1) Bunumbie nmpu3Haky peakii OTCYTCTBYIOT
2) Boigenenue raza
3) Beimagenue xenToro ocaaka
4) Beimaienue 6eoro ocaaka u 00ecIBeUrBaHUE PacTBOpa
5) ObecuBeunBaHNEe MAIMHOBOTO PAacTBOpa
6) OkpaiivBaHue pacTBopa
A b B r

IIpaBuibHbIi oTBeT: 4523.

34. VYcraHOBHTE COOTBETCTBUE MEXIY pEarupyrolliM{ BEUIECTBAMH W IMPH3HAKOM
peaKIMu, KOTOPBIA HAOMIOAAeTCs MPH WX B3aMMOJCHCTBHH: K KKIOW MO3MIMU, 0003HAUCHHOMN
OYKBOI, TOJIOEPUTE COOTBETCTBYIONIYIO MMO3HIIHIO, 0003HAYCHHYIO ITU(POIA.

A) Auerunen u [Ag (NH3),] OH
b) I'mroxo3a u Br;

B) I'moko3a u Cu(OH); (20°C)
I') ®enonu FeCls

1) Cunee oxpaiMBaHue pacTBopa

2) O6pa3oBaHKe METATMYECKOTO 3epKajia
3) OGecuBeunBaHe pacTBOpa

4) ®uoneToBoOe OKpalIMBaHUE pacTBOpa
5) Ob6pazoBanue ocaaka

A b B I

IIpaBuibHbIi oTBeT: 5314,

35. U3 yka3aHHBIX B psily XUMHUYECKUX 3JIEMEHTOB BBIOEPUTE TPH 3JEMEHTa, KOTOpbIE
HaxoIdATCsa B OJHOM IICPHUOAC. Pacmonoxxnre BI)I6paHHI)Ie SJICMECHTBI B MOPAAKE YCHIICHHA HX
METAJUINYECKUX CBOMCTB.

1) Li 2) Be 3) C4) Si 5) Ge

IIpaBuibHbIi oTBeT: 321

36. 3 yka3aHHBIX B psily XUMHUYECKUX 3JIEMEHTOB BBIOEPUTE TPH 3JIEMEHTa, KOTOpHIE
HaxXoasiaTCsa B OJIHOf/i Tpymnme. Pacmonoxxnre BI)I6paHHI)Ie OJICMCHTEI B IOPAJAKE BO3paCTaHUA
KHCJIOTHOCTH 00pa3yeMbIX UMH JIETYYHX BOJOPOJHBIX COCTUHEHUH.

1) S2) Cu3) 0 4)Srb5) Se

IIpaBuibHbIi 0TBeT:315

37. VI3 yka3aHHBIX B Py XUMHUYECKUX 3JIEMEHTOB BBIOCPUTE TPH 3JEMEHTA, KOTOpHIE
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HaXOJATCS B TIIABHBIX MOATpYyMIax. Pacmonoxure BHIOpaHHBIE JIEMEHTHI B ITOPS/IKE YMEHBIICHUS
CHJIBI IPUTSDKEHUS UX BAICHTHBIX JIEKTPOHOB K APY.

1)Sr2)N3)F4)Ti5 V

IIpaBuiabHbIi oTBeT: 321

38. V3 yka3aHHBIX B Py XUMHYECKHUX DJIEMEHTOB BBIOCPUTE TPH dJIEMEHTa-HEMETaJlIA.

Pacrnionoxkure BBIOpaHHBIC OSJIEMEHTHI B TMOPSAJKE YBEIUYCHHUS OSHEPTHH, KOTOPYIO
HEOOXOJUMO 3aTpPaTUTh HA OTPBIB OJHOTO JJICKTPOHA C BHEIIHETO YPOBHS aroma (dHEPrHH
MOHU3AIINH ).

1)B2)C3)Na4d)K5)F

IIpaBuabHBI oTBeT: 125

39. CTpoenue B BU/IE IIOCKOTO TPEYTOIbHUKA UMEIOT MONEKYJIBI:
(?) P4

(2) H,0,

(?) SO3

(!) BFs

40. ITupamu1anbHOE CTPOCHUE UMEIOT:
(?7) CO2 u BF3
(') NH3 u PHs
(7) NH3 n BF3
(?) H3O u CO;

41. Yxaxute GopMyIbl TOJISIPHBIX MOJEKYH (UIONEH):
(?) N2

(M) HCI

(?) Hz

(?) NO

42 Yemy paBHO KOJIMYECTBO CBsI3eil curma B Mosekyne CoHg?
(?) omna

(?) Tpu

(!) naTo

(?) uetnipe

43. B Monekyne Kakoro COeIMHEHUS UMEETCsl KpaTHas CBA3h?
(?) Tpuxnopmerana

(?) rTanona

(!) mpomanona

(?) nponuHa

44. Kako#t Tun rudpuau3anuy XapakTepeH Uit aToMa kKapOoHa (pYHKIIMOHAIBHOM TpYIIIbI
CH-CH-COOH?

(?) sp°
(1) sp>
(?) sp’d
(?) sp

45. HemonspHEIMU MOJIEKY/IaMH SBJISIOTCA:
(1) BCls
(?) NH;3
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(?) SOs
(?) BeF,

46. Haunboupiiee 3HaYCHHUE CBS3EH T B MOJICKYJIE:
(?) Oyrena-1

(!) nmuBUHMIIA

(?) Oyrana

(?) 6enzona

47. Ilponiecc ruOpUIN3AIUU TPOUCXOAUT TP TUTIE XUMUIECKOU CBS3H:
(?) MeTaIMYeCcKOM

(?) vonnom

(!) koBaJIeCHTHOM

(?) BOmOpOIHOM

48. B kakoM M3 YKa3aHHBIX HUXE COCAMHEHUN HMEETCs HaumOOoJIblliee KOJIUYECTBO G
cBs3ei?

(") (CH3) -CH

(7) CH3-C=C-CHjs

(‘7) CHZZCH-CHz-CHg

(‘7) CHZZCH-CHZCHZ

49. YKakuTe COeMHEHHE, B KOTOPOM MOIEKYJIbI HETIONSPHBIE:
(?) NHs
(1) CHq4
(?) CO,
(2) H,0

50. B MoJeKyJTe KaKOTO BEIIECTBA HMEETCs aTOM KapGoHa B Sp° THOpHIn3aian?
(?) CH3 (ctupon)

(1) CH3CHO (aueranpaerun)

(?) C6HENH2 (anunun)

(?) C6HBOH (dernon)

51. KaKOﬁ THUII FI/I6pI/II[I/I3aI_II/II/I XapaKTepI/ByeTc;{ CMCIIMBAHUCM 1 S-Op6HTaHI/I nu 1 p-
opOuTanu?

() sp

(?) sp?

(?) sp’

(?) sp’d

52. Monekyne Kakoro COeIMHEHHs MPUCYIL OJAMHAKOBBINA BUJ TMOpHAM3alMM OpOUTaen
BCEX aTOMOB KapOoHa?

(?) Tomyoma

(!) 6yranguena-1, 3

(?) yKCYCHO# KHUCTOTBI

(?) aerona

53. IlpupoHblii KaydyK — 3TO MOJIUMED. . .:
(?) Oyranuena
(!) m3ompena
(?) crupoina
(?) aTunena
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54. YtoOBl peoTBpaTHTh OKUCICHUE KaydyKa, TOJIBKO YTO TOOBITOTO U3 COKa PACTEHHIH,
U pa3MHOKEHHE B HEM OakTepuil, ero o0padbaTeiBatoT pa30aBIEHHBIMU PACTBOPAMU KUCIIOT:

(?) BaneprnaHoOBOM, YKCYCHOMN

(?) MmypaBbUHOM, MACIISTHOM

(?) ykcycHoM, a30THOM

() MypaBbUHOH, YKCYCHOMH

55. Kakoe coenquHeHue SBIISIETCS MOHOMEPOM JIMBUHUIIOBOTO Kaydyka?
(?) 2-xnopOyranuen-1,3

(!) 6yranuen-1,3

(?) 2-metunbyraauen-1,3

(?) BuHMIIOCH301

56. Kak mensiercs kayuyk npu 50°C?

(?) cTaHOBUTCA XPYNKUM, HETIPO3PAYHBIM
(!) craHOBUTCS MIACTUYHBIM, JIUITKUM

(?) cTaHOBUTCS HETIACTUYHBIM

(?) cTaHOBUTCS CMOJIUCTBIM, KUAKHM

57. Kakoe cTpoeHHE UMeeT MaKpOMOJIEKYJIa KaydyKoB?
(?) pazBeTBIEHHOE

(?) nuHeliHOE U30THYTOE

(?) ceruatoe

(!) nuHelHOe CKpyYeHHOe

58. UckyccTBEeHHBIN KayyyK BIIEpBbI€ ObLT MOJTYYEH B ... TOTY.
(?) 1962
(?) 1832
(1) 1932
(?) 1862

59. Bropoe Ha3zBaHue KaydyKa - Opa3uiIbCKas ...
(?) kayuyka

(!) reBes

(?) raBas

(?) mareBest

60. Kakoil ydeHbIl CUHTE3UpOBal KayyyK?
(1) C.B. JleGenen

(?) B.B. MapkoBHUKOB

(?) B.B. Ilepexannn

(?7) M.B. JlomoHocoB

YcrHbI onpoc

1. Yro sBisieTcst mpeAMETOM H3ydeHus opranuuyeckoil xumuu? Kakoe Ouonormueckoe
3HAYCHHE HMMEIOT OpraHuyecKhe BelecTBa B mnpupojae? ONUIINTE NPUMEHEHHE OPTraHWYECKUX
COEJIMHEHUH B CEITbCKOM XO34MCTBE U B MPOMBIIIJIEHHOCTH.

2. o xakuM mpU3HAKaM Ki1accu(UIMPYIOTCS OpraHuyeckue coenHenus? Kakue rpymisl
aTOMOB HAa3bIBAIOTCS (YHKIMOHATBbHBIMU Tpynmnamu? [IpuBenuTe mpuMepbl OCHOBHBIX KJIaCCOB
OPraHUYECKUX COECIUHECHUM.

3. Kakoe sBileHHE B OPraHMYECKOW XHWMHHU HasbIBaeTca «u3omepuen»? Kakue BuIbI

M30MEPUH XapaKTEPHBI JJI1 OPraHUUECKUX COCIUHEHUN?
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4. Kakoil pa1 B OpraHM4eCcKOi XUMHUHU HA3bIBAETCA «TOMOJOTHYECKUM»? Yem OTanyaroTcs
romMosiorn ot uzomepoB? llpuBenuTe roOMOJIOrMYECKHE Psbl MPENEIbHBIX YIJIEBOAOPOAOB M
HEIpEAENIbHBIX CIIUPTOB.

5. Ilepeuncnure OCHOBHBIE TIOJIOXKEHUSI TEOpUU XUMHUYEcKoro ctpoenust A.M. Bytneposa.

6. OnuiurTe TUIBI CBSA3€M B OPraHUYECKUX coeAnHeHusX. Ha3oBuTe THUIBI OpraHnyecKux
peaxkuui, npuBeauTe NpuMepsl. ONUIINTE IPOCTPAHCTBEHHOE CTPOEHUE OPraHUYECKUX MOJIEKYI.

7. B kakue TUIbI peaklMil BCTYNalOT HENpeaeIbHbIC YTIIEBOAOPOIAbI?

8. Kakue peakuuu MO3BOJSIOT [J0Ka3aTh HaJWM4ME€ JBOMHOW WJIM TPOMHOM CBSI3U B
MOJIEKYJIe yTJIeBoJopoaa? 3anMIUTe peakiuyd MOoIMMepu3ali dTWieHa u OyraaumeHa-1,3. T'ne
IPUMEHSIOTCS IPUBEICHHBIE TIOIUMEPDI?

9. IIpuBeauTe NprUMepbl AaPOMATUIECKUX YITIEBOAOPOJIOB.

10. Ommmmre kiIaccu(UKALUIO CIOUPTOB, IMPHUBEIUTE NPUMEpPH. B Kakue peaxmuu
BCTYIAET 3TUJIOBBIN CIUPT? 3aNUILINATE CXEMbl PEAKIUM.

11. Onummre XuUMHYECKHEe CBOHCTBa (QeHonoB. Kakas KauecTBEHHAs peaklus
UCHONB3YeTCs sl oOHapykeHus (enonos? [ ne npumenstorcs GeHob?

13. Kakass QyHKImOHanpHas Tpymmna HaspiBaeTcs kKapOoHunbHOH? [lpuBemute hopmyssi
HU3IIUX TOMOJIOTOB IIPEIEIbHBIX aJIbJETHIOB U KETOHOB. B uem ux pasznuuue?

14. Kakue opraHudeckue COEJUHEHHS] OTHOCSTCS K KapOOHOBBIM Kucioram? Omnuumre
KJacCU(UKALMI0 KapOOHOBBIX KHCIOT. KakuM 00pa3oM NpOTEKAIOT pEakiuu 3aMelleHus y
apoMaTHYECKUX KapOOHOBBIX KUCIIOT?

15. Kakue coeauHeHus OTHOCATCS K >kupam? ONUmuTe KIACCH(PUKALUIO KHUPOB.
[TpuBenuTe npUMephl KUBOTHBIX KUPOB U PACTUTEIBHBIX Macell.

16. Uro takoe xumuueckuid 3neMeHT? JlaiiTe onpezeneHue: aToM, MOJIEKYJIa, POCTOE U
CIIOKHOE BellecTBO. YTo Takoe aToMHas eauHuIa Macchl. Kak paccuMTarth OTHOCHUTENbHYIO
ATOMHYIO M MOJIEKYJISIPHYIO Maccy.

17. Yto Takoe uucino mozeit? Kakue eauHUIBI M3MEpEeHMs] MMEET MoJispHas macca?
KakoBbl crexnomerpuueckie 3aKkoHbl U MOHATHS XuMuK. Chopmynupyiite 3aKkoH ABOTaapo U €ro
CJIEJICTBUSI.

18. JlaliTe coBpeMEHHOE MOHSATHE «XMMHYECKUN 31eMeHT». UTo mpeacraBisieT coboit
AJIEKTPOHHAs 000J0YKa, KakoBO ee crpoeHue? KakoB (u3myeckuil CMbICI HOMEpa mepuoja
XMMHYECKOI0 3J1eMeHTa B [leproanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB?

19. Ilouemy »5JIEKTpPOHHBIE CIIOM Ha3bIBAIOT SHEPreTHUYeCKUMU ypoBHsIMHU? KakoBo
MaKCHUMAaJIbHOE YHCJIO 3JIEKTPOHOB Ha KaXkJI0M dHepreTuieckoM ypoBHe? Kak ero paccunrars?

20. YUto o3Ha4alOT MOHSTHUS «3aBEPLIECHHBIN» U «HE3aBEPIICHHBIN» SHEPreTHUYECKUE
YpOBHH?

21. IlpuBeauTe TpU KaTErOpuu XMMHYECKUX 3JeMeHTOB. Ha kakoM mpu3HaKe OCHOBaHa
naHHas kinaccudukanus?

22. Knaccugukanus no 4uciy 1 COCTaBy UCXOAHBIX BEIIECTB U MPOAYKTOB PEaKLIUH.

23.CpopmynupyiiTe OCHOBHBIE TOJOKEHUS TEOPUHU DIIEKTPOIUTHYECKON TUCCOIMALINY.
UTo Takoe 3NeKTpOIUTHI?

24. Yro Takoe Boaopoanbii (pH) nmokazarens? Uto Takoe ruiponun3 coyen?

25. Ha xakue Kjiacchl pa3JeisiioT HEOPraHMYECKHE BEIIECTBA, IO KAKOMY MPU3HAKY?

26. IlpuBeaure cocoObl MOMyYeHHUs OECKUCIOPOTHBIX M KHCIOPOJCOACPIKAILMX KUCIIOT.
KakoBbl XuMHYECKHE CBOMCTBA KUCIOT?

27. Jlaiite ompexaeneHue cojei, mpuBenuTe HUX o6Omyo Qopmyny. Kak obpasyrorcs
Ha3zBaHus coneit? Kak cocrasmustor popmyiibl coneii?

28. IlpuBenuTe Ki1acCU(PUKAIINIO COTIEH B 3aBUCUMOCTH OT COCTaBa KUCIIOTHOTO OCTATKA.

29. KakoBbl XUMHYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCUIOB?

30. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOICTBA OKCUAOB M THIPOKCHIOB OT IOJOXKEHUS
anemeHTOB B [ICX3?
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4.4. OueHo4Hble CpeCTBa /AJs NPOBe/leHUs] POMEKYTOYHOI aTTecTalluu

Bonpocsl nis 1uddpepeHuMPOBAHHOIO 3a4eTa

1. Xumuueckue 37€MeHThl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CIIOXKHBIE BEIIECTBA.

2. BeecTBa OCTOSTHHOTO M IEPEMEHHOI0 COCTaBa. 3aKOH MOCTOSHCTBA COCTABa BEILIECTB.

3. Macca aromMoB U MOJIeKyJ. ATOMHas eAauHuia maccbl. OTHOCHUTENbHBIE aTOMHas M
MOJIEKYJISIPHAs! MACCHI.

4. Tlepuonuyeckas cucremMa u ctpoeHue aroma. Ousnueckuil CMbICI NOPSAIKOBOrO HOMEpa
3JIEMEHTOB, HOMEpOB Ipymmnbl U nepuoja. Ilepuonnyeckoe HM3MEHEHHE CBOWCTB 3JIE€MEHTOB:
pazauyca aroma; SHEpTUH HOHU3ALUH; 3JIEKTPOOTPULIATEIILHOCTH.

5. CoBpeMeHHbIE MPEJCTABICHHUS O CTPOCHUH aroMa. KoprycKyssipHO-BOJIHOBOH Jyainu3m
4acTULl MUKPOMHMPA.

6. [TonsiTue 00 PMEKTPOHHOM OPOUTAIIN U AIEKTPOHHOM obJiake. KBaHTOBBIEC Uncia.

7. Pactipenenenue 3J1eKTPOHOB MO YHEPTETUUYECKUM YPOBHSIM, OJYPOBHSAM M OpOHUTAJISIM B
COOTBETCTBUM C IPUHIUIIOM HauMeHblel sHepruu, npuHuunom [aynu u npasuiom ['ynaa.

8. DNeKTpoHHBIE KOHPHUTypalMd aTOMOB XHMHYECKHX DJEMEHTOB. BaiieHTHbIC
BO3MOXKHOCTH aTOMOB XMMHYECKHUX 3JIEMEHTOB. OJEKTPOHHAs KJIACCUPUKAIMUA XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-a1eMeHTHI.

9. Oxcunipl, UX Kiaaccupukanus, cnocoObl MOTYyYeHHUs U XUMUUECKUE CBOMCTBA.

10. OcHOBaHus1, UX KJIACCHU(HUKAIHNSA, CIIOCOOBI TIOTYYEHUS 1 XUMUYECKHE CBOICTBA.

11. Kucnotsl, ux KinaccupuKaius, ciocoObl NOJYyYEHNUs U XUMHUUECKUE CBOICTBA.

12. Cpennue conu, Ux KinaccuuKarus, Ciocoobl NOJyUYeHUsI 1 XUMUYECKUE CBOMCTBA.

13. Conu cpenHue, KUCIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

14. OOmas xapakTepUCTHKA MICIIOYHO3EMEIbHBIX METAJIOB. Kanblwii, ero moixydeHue,
du3nyeckrne 1 XMMUYECKHE CBOMCTBA.

15. Baxkneiiue coeuHeHUs KalbIus, X 3HaYueHuEe W npuMeHenue. Kanbuuii B npupose,
ero OMOJIOrMYecKas poib.

16. Amomunuii. [Tonyuenue, pusndeckre 1 XMMHYECKHE CBOMCTBA aTlOMUHUS.

17. BaxHeilline COEIMHEHUS aJllOMUHUS, HMX CBONCTBA, 3HAYCHHE M IIPUMEHEHHE.
[TpuponHble cOeAMHEHNS aTIOMUHUS.

18. Yrnepon u kpemuuii. Ilpocteie BemecTBa, 00pa3oBaHHbIE ’TUMHU 3JIEMEHTAMH.

19. Oxcuabl ¥ THAPOKCUABI YIIIEPOa U KPEMHHUS.

20. Baxxneiimue cony yroiabHONW U KpEMHUEBOM KUCIOT. CHIMKaTHAs! IPOMBIIIIEHHOCTb.

21. I'anmoreHsl - mpocCThIE BEUIECTBA: CTPOCHUE MOJIEKYJI, XHMUYECKHE CBOWCTBA, MOJIyYEeHUE
Y TIPUMEHEHHUE.

22. BaxHeimme coeIMHEHNS TAJIOTEHOB, UX CBOMCTBA, 3HAYCHHUE W MPUMEHEHHeE. | amoreHsl
B IIpupoie. buosornueckas posib raJoreHos.

23. XanpkoreHsl - mpocTble BemiecTBa. Aiorponus. CTpoeHHe MOJEKYJ allJIOTPOIHBIX
Mo udUKaMi 1 ux cBoicTBa. [loiaydyeHne u mpuMeHeHHe KUCIOPoaa U Cephl.

24. XanpKoreHsl B IpUpOJIE, X OHOJIOrHYecKast poib.

25. CtpoeHue MOJIEKYJIBI a30Ta ¥ aJUIOTPONHBIX Moaudukauii pochopa, ux Gusnueckue u
XUMUYECKHE cBoMcTBa. Bomopoaubie coequuenust azora u pocdopa.

26. Oxcunpl a30Ta 1 hocdopa, COOTBETCTBYIONINE UM KUCIOTHI. COIM 3TUX KUCIOT.

27. CBolicTBa KUCIOPOAHBIX COETUHEHHH a30Ta U ¢docdopa, UX 3HAUECHUE U MPUMEHEHHUE.
AzoT 1 pochop B mpupose, ux 6uosoruuecKas poib.

28. Vraepoa u ero amwiorponus. CBoHCTBa aNIOTPOMHBIX MOAU(PHUKALUN yriiepoja, HX
3HaUYEHUE U IPUMEHEHHE.

29. OKkcuasl ¥ TUAPOKCHBI YIIIEPO1a U KPEMHMS, MX XUMUYECKHE CBOKCTBA.

30. OcoGennoctu crpoenus atomMoB d-anementoB (IB-VIIIB-rpynm). Meab, nuHK, Xpom,
’KeJle30, MapraHell Kak MpocCThle BEIIEeCTBa, NX (pU3NUecKre U XUMUYECKUE CBOMCTRA.

Bomnpocs! 1151 3x3aMeHa.

1. [IpeameT oprannveckoil XUMHH, €€ 3HAaUCHHE.
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. OCcHOBHBIE TIOJIO’KEHUSI TEOPHUH XUMUUECKOT'O CTPOSHUSI.
. Buzasl uzomepun.
. Knnaccudukanus opraHnueckux coeuHeHHH.
. [loHsITHE O PYHKIIMOHATBHBIX TPYIIIAX U TOMOJIOTUYECKUX PsIax.
. OCHOBBI HOMEHKJIATypbl opranndeckux coenunenui. [Ipasmna MIOITAK.
. Tunel 1 MEXaHU3MBI OPraHUYECKUX PEAKLIHM.
. I3omepusi, HOMEHKIaTypa, COCOObI MOJTYYEHHUS] 1 XUMUYECKHE CBONCTBA aJIKaHOB.
. I3oMepusi, HOMEHKIaTypa, CIOCOOBI MOTYYSHHUS i XUMUYECKHE CBOHCTBA AJIKCHOB.
10. M3omepusi, HOMEHKJIATypa, CIIOCOOBI MOMy4YEHUs U XUMUYECKUE CBOWCTBA AIKUHOB.
11. IIponiecchl noaumepu3aluy U NOJUKOHIEHCALUY.
12. JlueHoBBIC YTIE€BOAOPOIAbI, OCOOEHHOCTH UX CTPOCHHS U CBOMCTB.
13. OcobeHHOCTH apOMaTUUYECKOH CBSI3U. XMMHUUECKHUE CBOICTBA apEHOB.
14. TlpaBuia OpreHTALUU B PEAKIHIX MIEKTPOPHIBHOIO 3aMEIICHHUS.
15. lluknoankaHel, CTPOCHHE, CIIOCOOBI OTyUEHUS, 0COOCHHOCTH XMMHYECKUX CBOMCTB.
16. OnHOaTOMHBIE CIIUPTHI (M30MEPHS, CIIOCOOBI MOJYYEHHS, OCOOCHHOCTH PEaKIIMOHHOM
CIOCOOHOCTH THIPOKCOTPYIIIBI, XUMUYECKHUE CBOMCTBA).
17. MHOrOaTOMHBIE CIHPTHI (M30MEPHUsI, CIIOCOOBI MOYUYEHHUsI, 0COOCHHOCTH PEaKIMOHHON
CIOCOOHOCTH THIPOKCOTPYIIIBI, XUMUYECKHUE CBOMCTBA).
18. I'muuiepun, ero Guonoruyeckasi pojib B CHHTE3€ KHUPOB.
19. ®enHonbl, CTpOCHUE CBOMCTBA, AHTUCENTUYECKAsI AaKTHBHOCTD.
20. M3omepusi 1 HOMEHKJIATypa albJeruI0B U KETOHOB.
21. CrtocoOBI IOTydeHUST 1 XUMHUYIECKUE CBOMCTBA AJIbJICTH/IOB 1 KETOHOB.
22. Knaccudukanust KapOOHOBBIX KHCIIOT.
23. Crioco0bI OTy4eHUsT KApOOHOBBIX KHCIIOT.
24. X¥MHYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
25. XKupsl, ux KiraccupuKams.
26. BaxHeiilne OKCUKUCIIOTHI.
27. Knaccuduxanus yriieBojoB.
28. HutpocoenuneHus.
29. AMUHBL.
30. AMuHOKHCIIOTBL. CTpOoeHHE.

O 03O L B W

Ilepeyenb TeM HHAUBHAYAJIBLHBIX IPOEKTOB

1. XuMuyeckuil cocTtaB M CBOWCTBAa Msica: U3ydyeHHE OENKOB, >XMpPOB, BUTAMHUHOB U
MUHEpAJOB B PAa3JIMYHBIX BUAAX MsCA.

2. IIpomecchl pepMeHTalMU B IPOU3BOICTBE MACHBIX MPOJYKTOB: POJIb MUKPOOPTaHU3MOB
U XUMHUYECKUE PeaKI1H, TPOUCXOAIINE BO BpeMs (pepMEeHTALINH.

3. KoHcepBauysg MSCHBIX HPOAYKTOB: XMMHYECKHE METOJbl M TEXHOJIOTHUH, BKJIOYAs
UCIIOJIb30BaHNE HUTPATOB U HUTPUTOB.

4. XuMus )KMpOB U Macell B IPOJYKTaX KUBOTHOTO ITPOUCXOKICHHS: BIMSHAE Pa3IMYHbIX
THUIIOB KUPOB HA KAYECTBO U CPOK XPAHECHHUSI IPOAYKTOB.

5. Ilumesast 0Oe30macHOCTb U TOKCHYHBIE BEIIECTBA B MPOJAYKTaX >KUBOTHOTO
IIPOUCXOXKICHMS: aHAIN3 ITOTCHIMAJIBHBIX OITACHOCTEN U UX XUMHUUYECKAs IIPUPOAA.

6. XuMuyeckue M3MEHEHHUS NpU TEePMHUECKON 00palboTke Msica: Kak >Kapka, Bapka U
3aIICKaHKE BIIMSAIOT HA COCTAaB U CBOWCTBA NPOAYKTOB.

7. JloGaBKkM M KOHCEpPBAaHT B MPOU3BOJACTBE MSCHBIX H3JCIUN: MX XUMHUYECKHH COCTaB,
(GYHKLIUU ¥ BIUSHHUE Ha 3/I0pPOBbE MOTPEOUTENEH.

8. AjepreHbl B NPOAYKTAaX MUBOTHOTO MPOUCXOXACHUSA: XUMHUYECKHE COEIUHEHMS,
BBI3BIBAOIINE AJUIEPTUYECKUE PEAKLIUH Y JIFOACH.

9. KauecTBO MOJOKa M MOJIOYHBIX MPOAYKTOB: XMMHYECKUE IOKA3aTeNM, BIUAIONINE HA
BKYC, TEKCTYPY U IIUTATEIbHYIO LIEHHOCTD.

10. Xumus BKyca M apoMaTa B MSCHBIX NPOAYKTaX: KaK PAa3IMYHBIC COCIUHEHUS BIMSIOT

Ha OPraHoJICITUYCCKUC CBOICTBA.
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11. TexHOMOTHH TOTYyYEHUS KOJIOACHBIX M3CIIHA: XUMHYECKUE TIPOIIECCHI, TPOUCXOISIINE
IIPH POU3BOJICTBE, M UX BIHUSHHUE HA KAYECTBO.

12. CocraB 1 CBOWCTBA SIUIL: U3YYCHHUE OCITKOB, )KUPOB U IPYTUX KOMIIOHEHTOB, a TAKKE MX
POJIb B KyJIMHAPHH.

13. BrnusHue KOpMOB Ha XWMHYECKHH COCTaB MsiCa >KMBOTHBIX: KaK pPallMOH MUTaHUS
BIIUSIET HA KAYECTBO KOHEYHOTO MPOYKTA.

14. XvMusl MUIIEBBIX J00ABOK B MPOAYKTAX KUBOTHOTO MPOUCXOXKICHUS: UX (DYHKIIMH H
0€30I1aCHOCTb.

15. HaHOTEeXHOJIOTHH B MPOU3BOJICTBE MPOAYKTOB MUTAHUS KMBOTHOTO MPOUCXOXKICHUS:
MPUMEHEHUE U BIMSHUE HA KA4eCTBO M 0€30MaCHOCTb.

16. XumMu4eckue M3MEHEHHUs B IMPOIECCE CO3PEBaHUS MsCa: M3YYCHHE OMOXMMHYECKHUX
MPOIIECCOB, BIUSIONINX HA TEKCTYPY U BKYC.

17. BriusiHue yrakoBKM Ha XMMHYECKHE CBOMCTBA MSCHBIX IPOJIYKTOB: KaK MaTepHaIbI
YIIAKOBKY MOTYT BIUSITh HA CPOK XPAHEHHS U KAYECTBO.

18. XuMusi 1 TEXHOJIOTUU MPOU3BOJACTBA ChIPA: MPOLECCHl KOATYISAUHU, (hepMEHTAUN U
CO3pEBaHUA.

19. KayectBo 1 0€30macHOCTh PBHIOHBIX MPOAYKTOB: XUMHUYECKHE ACIEKThl XPaHEHUS U
00pabOTKH PHIOKI.

20. ITpoO6HOTHKH U UX POJb B MPOU3BOACTBE MOJIOUHBIX MTPOYKTOB: XUMHYECKHUE CBOICTBA
MPOOMOTUIECKUX MUKPOOPTAHU3MOB U X BIUSHUE HA 3I0POBbE.

21. XuMuYeckHe acneKThl IPOM3BOJICTBA M XPAaHCHHS KOHCEPBOB M3 MscCa: Kak
KOHCEpBAIlHs BIIUSCT HA MUTATEIIHHBIC BEIIECTRA.

22. AMAHOKHCIOTHI U UX 3HaUY€HUE B MUTAHUHN >KUBOTHBIX M YEJIOBEKA: KaK COCTaB OEJIKOB
BIIUSIET HA 3JI0POBKE.

23. BrnusHue TexHOJOruu oOpabOTKU Ha COJIep)KaHHWE BUTAMUHOB B MSICHBIX MPOJIYKTaX:
KaK TepMUYECKasi © MEXaHWIecKast 00paboTKa BIUSET HA BUTAMUHBI.

24. Xumusl KOIMYEHHUS MsAca M PBIOBI: MPOILECCHI, MPOUCXOASAIINE MPU KOMYEHUH U UX
BJIMSTHUE HA BKYC M 0€3011aCHOCTb.

25. Hcnonb3oBaHHME pACTHTENBHBIX OKCTPAKTOB B MPOU3BOJCTBE MSCHBIX H3ACIU:
XUMHUYECKHE CBOMCTBA HATYPATHHBIX KOHCEPBAHTOB U UX 3(PPEKTUBHOCTS.

26. XuMHsI U TEXHOJOTHH IPOU3BOJICTBA >KEIATHHA: M3 YEro OH MPOM3BOAUTCA M KaK
UCTIOJIE3YETCS B IMUIIEBOM MPOMBIITUICHHOCTH.

27. BnusiHMe pa3NnUUYHBIX METOJOB XPaHEHMs] HAa KadyeCTBO MOJIOYHBIX MPOJIYKTOB: Kak
TEMIIEpaTypa U YCIOBHS XPAHCHHUS BIUSIOT HA XUMUYECKHE MTPOIIECCHI.

28. AHanu3 U KOHTPOIb KauyecTBa MPOJYKTOB KMBOTHOTO MPOUCXOXKACHUS: XUMUYECKUE
METOIbI M TEXHOJIOTHH IJIs1 o0ecIieueHnst 0€301MacHOCTH.

29. Xumusi W TEXHOJIOTMU TPOM3BOACTBA MSCHBIX TMOIy(HaOpUKaToB: OCOOEHHOCTU
00pabOTKH U BIUSHUS HA TUTATEIbHYIO IIEHHOCTD.

30. Bausgaue reHeTHKH HAa XMMHYECKHI COCTaB Msca: KaK CeJEKIUs )KMBOTHBIX BIIMSET Ha
Ka4eCTBO M COCTaB KOHEYHOTO MTPOYKTA.
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punoxenne 1

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUs 0 BHECEHHBIX M3MEHEHUSSIX

JIOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JOJDKHOCTh

Hara

[ToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
paszenoB paboueit
IIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HM3MEHEHUX
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