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Pabouas mporpamMma aucuMIUIMHBL «XUMHUSD pa3padoTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 o6OpazoBanum B Poccuiickoi
denepauuny;

@enepalibHOIO  TOCYJApPCTBEHHOTO  00pa30oBaTEIbHOIO — CTaHJapTa CpelHEro  oOIlero
obpazoBanus (yrBepxacH Ilpukazom MunuctepcTBa obpazoBanus u Hayku Poccuiickoit deneparnun
ot 17 mast 2012 1. Ne 4130)

®denepalibHOTO rocylapcTBeHHOro obpazoBatenbHoro crangapra (PI'OC) cpennero
npodecCuoHaIBLHOTO 00pa3oBaHus 1o crenuanbHOocTH 36.02.05 Kwunonorus (yrBepkaeH
[Ipuxazom MunucrepctBa npocseuieHus Poccuiickoii @enepanuu ot 04.07.2024 r. Ne 465).

[TpumepHoOi#t pabouelt mporpaMMbl cpefaHero oomero oOpa3zoBaHus «XUMHsD» (0a30BBIN
YPOBEHB).

[Ipumepnoit nporpammel Bocnutanus (Ilpunsta pemwenunem O@YMO CIIO 35.00.00
Cenbckoe, aecHoe U peiOHOE X03siicTBa [IpoTokoa ot 06.09.2023 Ne 3).

CocraBuTeb: . IToueuyesa C.C.

Pabouas mporpamma paccMOTpeHa M YTBEpXkJAE€HA Ha 3acelaHuM Kadeapbl I'YMaHUTApPHBIX U
€CTECTBEHHO-HayYHbIX AUCIUTUIHH (TTpoTokoi Nel0 ot 26.06.2026 1.)

3aBenyroumii kadeapoi o /jﬂﬁf_ﬁ&?ﬂ/ D Bacusnenxko O.B.

PabGouast mporpamma paccMOTpeHa W YTBEpXKJACHA Ha 3aceJaHUM TPEAMETHOU (IIMKIOBOM)
xkomuccuu (rmpotoxos NelO ot 26.06.2026 r.)
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1. TACIIOPT PABOYEHM ITPOI'PAMM bI JUCHUIIJIUHBI
OVYIL.07 «Xumus»

1.1. Ob1acTh MpUMEHEHUs NMPOTPaMMBbI
Pabouas mporpamma aucuumiauHbl OVYILO7 «XuMus» sBISETCS YacThIO MPOTPAMMBbI
noarotToBku creruanuctoB cpeaHero 3peHa (IMMICC3) B coorBerctBum ¢ ®I'OC CIIO mo
cunenuansHocty 36.02.05 Kunosnorus.

1.2. Mecrto nucumuiuiaabl B cTpykrype OII CITO
Hucnunnuaa OVILO7 «XuMmus» sBAsSeTcs AUCHUIUIMHON 00s3aTENbHON MpeaMeTHON
obnactu «EctecTBeHHO-HayuHble npeameTs» @I'OC cpennero obmero odbpaszoBanust U 0a30BoH
JTUCHHUITMHON 001meo0pazoBaTenbHoi moarotroBku CIIO u peanusyercs B [ u Bo Il cemecTpax nipu
CpOKe MOIy4eHUs CPEeTHEro npodeccuoHaabHOro oopa3oBanus 3 roga 6 MecsIes.

1.3. Hesn ¥ 321244 JMCUMILUIMHBI, INIAHMPYEMbIe pe3yJbTAThl 0CBOCHHUS AUCHMILIMHBI :

Heasro quciunauabl OVILO7 «Xumus sBiseTcs:

- (dopMHpOBaHHE CHUCTEMBbl XUMHYECKHX 3HAHUN Kak BaKHEHIIeH coCTaBIIsIOILEH
€CTECTBEHHO-HAy4YHON KapTHHbl MHpa, B OCHOBE KOTOpPOWM JieXKaT KIIOYEBBIE IOHSTHS,
(dyHIaMEeHTabHbIE 3aKOHBI W TEOPHUU XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHWE W IOHWMaHUE
CYILIHOCTH JIOCTYIHBIX OOOOIIEHMI MHUPOBO33PEHUYECKOIO XapaKTepa, 03HAKOMJIEHHUE C MCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS,

- (GopMHpOBaHWE W pa3BUTHE MPEICTABIEHUH O HAYYHBIX METOJax IMO3HAHUS BEIIECTB U
XUMUYECKUX PEaKI Ui, HEOOXOJUMBIX AJIsi MPUOOPETECHUSI YMEHUM OPUEHTHPOBATHCS B MUPE BEILECTB
U XUMHYECKUX SBJICHUI, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUUYECKOW U TOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM M OOBSCHEHHEM
XAMHYECKOTO AKCIIEPUMEHTA, COOJII0ICHNEM TTPaBHIT 0€3011acCHOTO OOpaIleHUS C BEIIECTBAMH.

3adauu V3y4eHUs TUCIUILINHBI:

1) cdopMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKUX IIPOLECCOB U
SBJICHUN B OKPYKAIOLIEH Cpezie, a TakKe MX CBSI3b C LEJOCTHOW HAydHOH KAPTUHOW MHUpa U APYTUMU
€CTECTBEHHBIMH HayKaMU;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHMYECKUX W OPTraHMYECKUX BEIICCTB,
yYpaBHEHHUSI XUMUUYECKUX peakuid, OOBSICHAITh UX CMBICI, HHTEPIPETUPOBATH PE3YNbTAaThl XMMHUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYCCKUX OKCIECPUMECHTAIBHBIX
UCCIIEIOBAaHUN C CcOONIOIGHHEeM MpaBUiI 0e30MacHOro oOpalleHHs ¢ BEIeCTBAMH U J1a0OpaTOPHBIM
00opyIOBaHUEM;

4) pa3BUTh YMEHHS HAXOJHWTh, aHAIM3UPOBATH M HCIIOJB30BATh MHQPOPMAIIUIO XUMHYECKOTO
Xapakrepa U3 pa3NuyHbIX WHQPOPMAIIMOHHBIX MCTOUYHHMKOB, BKIIOYAs y4eOHYIO JUTEpaTypy, HaydHbIe
MyOMUKAIlMY U MHTEPHET-PECYPCHI;

5) chopmupoBaTh YMEHHUS POTHO3UPOBATH MOCIEACTBUS CBOCH AEATEIBHOCTH M XUMHUYECKUX
OPUPOIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX IMPOIIECCOB, YUYUTHIBAS BO3MOXHBIE HKOJIOTHYECKUE U
CcollajJbHEIC BO3CHCTBUSI,

6) chopmMHupoBaTH MOHUMAHKME 3HAYUMOCTH JTOCTHIKEHU I XUMHUYSCKOW HAYKH W TEXHOJIOTHM JJIsI
pa3BUTHS COLIMAIBHON U MPOU3BOJCTBEHHOI cep ¢ yMEHHEM MPUBOIUTH IPUMEPHI UX IPUMEHEHHUS B
pa3NUYHBIX cepax KU3HU.



H.]Ia}mpyeMble pe3yabTaTbl OCBOCHUSA TUCHUIIIMHBI:

HﬂannpyeMble pe3yJabTaTrbl 0OCBOCHUA TUCHUIIJINHDBI

O6ume |

JAucuunjuHapHbie

OK- 07. Cooeiicmeosamp coxpanenuio oKpyxzcarouieil cpeonl, pecypcocoepedricenuro, 3 hgekmueHno
0elicimeo6amy 6 Upe3euluaiHbIX CUMYAUUAX

JIMYHOCTHBIE pe3yJbTaThI:
— YYBCTBO TOPIOCTH M YBaXXCHHWS K WCTOPUU H
JOCTIDKCHISIM OT€YECTBEHHONM XMMHYECKON HAYKH
XUMUYECKH rpaMoTHOE TIOBE/ICHHEC B
npodecCHOHATIFHON JIeSITENLHOCTH U B OBITY TIpHY
oOpammeHMi C  XUMHYECKUMH  BEIIeCTBaMHU|
MaTepHaiaMH 1 TPOLeCCaMu;
— TOTOBHOCTh K TPOJODKCHMIO 00pa3oBaHusi X
TOBBIIIICHUSI KBaJMUKAN B m30paHHO
npodeCCHOHANTLHON JIEeATeNTbHOCTH U O0bEKTHUBHOE
OCO3HaHHME POJM XUMUYECKHX KOMIIETCHIMI B 3TOM;

- YMECHHE HCIIOJIb30BaTh JOCTWXKCHI
COBPEMEHHOM XMMHYECKOM HAyKH M XAMHWYECKHX
TEXHOJIOT A st MOBBIIIICHUA CcO0CTBEHHOIO
MHTEIUIEKTYalbHOTO ~ Pa3BUTHMS B BbIOpaHHON

npodecCcHoHaANBbHON N1eSITENbHOCTH

- IUIaHUPOBaHWE M OCYIIECTBJICHHE JEWCTBUI B
OKpY)KalolIel cpele Ha OCHOBE 3HAaHUA LejeH
YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HETPUSITHE JICHCTBUIA, MPUHOCIIIUX BpE]]
OKpyXaromieu cpene;

- yMEHHEe TMPOTHO3MPOBAThH  HEOJIATONPUSATHBIC
9KOJIOrM4ECKUE MOCJIEACTBUS  IMPEeIIPUHUMAEMBbIX
JIEUCTBYI, IPENOTBPALIATD HX;

- PACHIMpEHHE OMBITA IESATEIBHOCTH DKOIOTHY €CKON
HATIPaBJICHHOCTY,

- OBJIaJICHHE HABBIKAMU y4eOHO-HCCIIeI0BATEIbCKO]
MPOCKTHOM U COLMATIBHOU JESTEILHOCTH.

MeTanpeaMe THbIE pe3yJbTaThI:
- yYMCHHE WCIIOJIb30BaHUSA  PA3JIMUHBIX  BHIOB
MO3HABATENILHOM  JIEATENBHOCTH M OCHOBHBIX
WHTEJUICKTYaIbHBIX Omepaiyii (T0CTaHOBKU 3324y
(opMyIHMpOBaHKS THIOTE3, aHAM3a M CHHTE3a
CpaBHCHMS, 0000IIIEHHS, CUCTEMAaTH3AIINN,
- TOTOBHOCTh K  BBISBICHHIO  TPHYHMHHOA

CJIeICTBEHHBIX CBsI3eH,  MoOWCKa aHaJIOroB
(opMynupoBaHWS ~ BBIBOJOB)  JUIT  PEIICHUS
MOCTaBJICHHON 3ajaymy;

- TpPUMCHEHWE OCHOBHBIX METO/OB  TIO3HAHHS
(HaOnromeHMs, HAYYHOIO  DKCIICPUMEHTA) I
VBYYCHHUS PA3JIMYHBIX CTOPOH XMMHUYECKHX 00bEKTOR
U TIPOIECCOB, c KOTOPBIMM  BO3HHKAET|
HEOOXOIMMOCTh CTAJKUBATHLCS B MPOo(heCCHUOHATLHOY
ctepe;

- HCTONIb30BAaHWE PA3JIMYHBIX HCTOYHHKOB s
TOJTy4eHUsT MHPOPMAIMH O XMMHUYECKUX MPOLEeCCax
YMEHHE OLICHUTH €€ JIOCTOBEPHOCTH IS TOCTYDKCHI
XOpOIIMX pe3y/lbTaTOB B MpodeccuoHaIbHoH cdepe.

- c(OpPMHUPOBAaHHOCTH TPEICTABICHUI: O XUMHIECKON
COCTaBIIIONICH €CTEeCTBEHHOHAYYHOM KapTHHBI MHpa
pOlM  XUMHWM B TO3HAHWM SBIICHWHA TIPUPOABI, H
(OpMHUPOBaHMM MBIIUICHUS W KyJIbTYPhl JIMYHOCTH, €¢
(YHKIMOHAIILHOW ~ TPAaMOTHOCTH, HEOOXOJUMOH s
pemieHnsT  NpakTHIECKUX  3a4ad M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOIICHWS K CBOEMY 37I0POBBIO H
TIPUPOIHON Cpefie;

- BIAJICHAE CHUCTEMOH XWMHYECKMX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOITIONIATAIONIHME TIOHATHS (XUMHYECKUH
AJIEMEHT, aTOM, JJICKTPOHHAsi 000JI04YKa atoma, s-, p-, d
JNICKTPOHHBIE  OpOWTANM  aTOMOB, HOH, MOJEKYJa
BaJICHTHOCTb, AIIEKTPOOT PHIATETHEHOCTD, CTETICHH
OKHCIICHUS, XUMHUUECKasi CBsI3b, MOJIb, MOJISIPHAsi Macca
MOJISIPHBIN 00BeM, YII€POAHBII CKEJIeT
(YHKIMOHAIIbHAS TPYINA, PajuKall, W30MEpHsi, U30MEPhI
TOMOJIOTHIECKUA  psi, TOMOJIOTH,  YIJIEBOJOPOIBI
KHCIIOPO/I- u a30TcojeprKalime COeIUHEC HUST
OMONOrMYecK aKTUBHBIC BEIIECTBA (YIIIEBOMBI, >KHPBI
0eiKM), MOHOMEp, TMONMMEpP, CTPYKTYPHOE 3BEHO
BBICOKOMOJIEKYJISIPHBIE ~ COSJIMHEHMS, KpHCTaJUTMIecKas
pelleTKa, THUIbl XUMHYECKUX PEaKIMi (OKHUCIUTEIbHO
BOCCTaHOBHTEJILHBIE, 3K30- U SHIOTEPMHYECKHUE, PEaKIMY

WOHHOT'O obMeHa), pacTBop, ANIEKTPOITUTHI
HEYNICKTPOJIUTHI,  JNEKTPOIUTHYECKAs  JHUCCOIMAIS
OKHCJINTEIb, BOCCTAHOBHUTEINb, CKOPOCTh XHMHYECKOH

peaKimy, XMMHYECKOE PABHOBECHE), TEOPHH M 3aKOHbI
(Teopus XUMHUECKOTO CTPOCHHUSI OpraHMueCKUX BEIICCTH
AM. byrneposa, Teopus 3JIEKTPOJUT U4 € CKOY
auccoupalmy, nepuonndeckuii 3akod .M. Menneneesa
3aKOH COXpaHeHUS Macchl), 3aKOHOMEPHOCTH
CUMBOJIMYECKHMI  SI3BIK  XUMUH,  (PaKTOJOTHYECKUA
CBEIEHMS O CBOWMCTBAaX, COCTaBe, TOJIYYCHHH W
6e3onacHoM UCTIONIb30BaHUN BasKHE AIIINX
HEOPraHMYEeCKUX M OPraHWYeCKHX BEIIECTB B OBITY W
MPaKTHUIECKOM JIeSITETLHOCTH Y€JI0BEKa;

- c(hOpMHPOBAaHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC
MPM3HAKA W B3aUMOCBSI3b  W3YYEHHBIX  TOHATHIA
NPUMEHATH COOTBETCTBYIOIME TMOHATUA TpU OIKMCAHUM
CTPOCHMST M CBOMCTB HEOPraHMYECKUX M OpPraHHYECKUX
BEIIECTB M WX TNPEBPAILCHU;, BBISBISITH B3aUMOCBSI3E
XAMWYECKUX 3HAHWN C TIOHATHAMH M TPElICTaBICHUSIMHU
JIPYTUX €CTECTBECHHOHAYYHBIX MPEIMETOB;

- c(hOpMHUPOBAHHOCTH YMEHUHA UCTIONTh30BATH
HaVM €HOBaHUS XUMHYECKHX COETUHECHUY
MEXIYHAPOIHOTO COH03a TEOPETHUUECKOW M TPHKIIaTHOM
XVUMHM W TPHUBUAJILHBIE HAa3BaHUS BaKHEHIIIMX BEIIECTH
(3TWiieH, aneTWICH, IMICPUH, (eHoN, (opMabaeTH
YKCYCHasi KHCJIOTa, TJIWIMH, YrapHbId Ta3, YTJICKHCIbIN
ra3, aMMHaK, raiieHas W3BECTh, HeraiicHas W3BECTb
MATheBass Ccola W JIPYTMX), COCTAaBIATH (POPMYIIB]
HEOPraHNMYEeCKUX M OPraHMdYE€CKUX BELIECTB, ypaBHEHUS
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XAMWYECKAX  PEakiMd, OOBSACHITH WX  CMBICIH
MOATBEP)KIATh XapaKTepHbIE XHMUYECKHE CBOMCTBA
BELLECTB  COOTBETCTBYIOILMMHU  OSKCHEPUMEHTAMHU U
3aMHUCAMU YPABHEHUM XHUMHUYECKUX PEaKLHIL
- c(hOpMHUPOBAHHOCTH YMCHUHA  yCTaHABJIMBATH
NPUHAJICKHOCTh ~ M3YYCHHBIX  HEOPraHMYECKUX |
OpPraHMYECKHX BEIECTB K OMNPEJCNICHHBIM KilaccaM W
rpyImaM COEMHEHUM, XapakTepH3oBaTh HX COCTaB M
BAKHEHMILIME CBOMCTBA; ONPEAEISATH BUIBl XUMHYECKUN
cBsi3ell  (KOBaJIeHTHasi,  MOHHAsA,  MeTaJUIMiecKas
BOJIOPO/IHAS ), THIIBI KPHCTAIMYECKUX PELIETOK BELIECTB
KJIacCU(DHUIMPOBATE XUMUYECKHE PEAKIIIM;

- BIIaJICHWE OCHOBHHIMHM METOJIaMH HAYYHOTO TO3HAHMS
BEIIECTB W XWMHWYECKUMX sIBIeHWi (HaOMroneHue
M3MEPEHHE, IKCTICPUM €HT, MOJIEJIUPOBAHHE);

- c(opMHPOBAHHOCTH YMEHHI MPOBOJUTH pPacueThl I
XAMHYEeCKMM (popMyaaM W ypaBHEHUSM XHMHYECKHN
peakimii C HUCHONb30BaHMEM (PM3MUECKHX BEJIMYMH
XapakTepr3yIOIIMX  BEIIECTBA C  KOJMYECTBEHHON
CTOpOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBUS) Ta30B
KOIMYEeCTBa  BENIECTBA; HCIONb30BATh CHUCTEMHbIE
XUMHUYECKUE 3HAHWS Ui [PUHATHS — PCIICHUA H
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX, CBS3aHHBIX O
BEILECTBAMH 1 HX NPUMEHEHHEM ;
- c(hOpMHUPOBAHHOCTH YMEHHUI IUTAHUPOBATH M BBITIOHSTH
XAMHWYECKUNA SKCTIEPUMEHT (TPEeBPAICHHST OpraHUYeCKUX
BEIIECTB TNpU HATPEBAaHWM, TMOJIyYE€HUWE OTIWIEHA M
MBYyYEHHE €ro CBOWCTB, KAa4EeCTBEHHbIE pEaKIMH HA
aNmpACTHABI, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHATYpals
OCJIKOB TpU HATPCBAaHWM, IBETHBIC pEaKIMK OCIIKOB
MPOBOAUTH PEaKLMM HOHHOTO OOMEHA, ONPENIECISITh CPEy
BOJIHBIX PacTBOPOB, KAUE€CTBEHHbIE pEaKIMK Ha CyIb(aT-
KapOOHAT- W XJIOPWI-aHHOHBI, HA KATHOH aMMOHUS
pemaTth  JKCIepUMEHTallbHBIE 3ajjauyd 10 TeMmaMm
"Metamme" u  "Hemetammsl') B COOTBETCTBHHM
NpaBWIAMH TEXHUKA OE30MacHOCTH TpHU OOpalleHHd d
BELIECTBAMH H  JIaOOpPaTOpHBIM  OOOpPYJOBaHHEM
MPEICTABIATH PE3YJIbTAThl XUMHUUECKOTO IKCTIEPUMEHTA B
¢dopme 3amucy ypaBHEHUH COOTBETCTBYIOIIMX PEaKIMA
(hopMynHMpOBaTH BHIBOJBI HA OCHOBE ATHX PE3YJILTATOB;
- c(hOpMHUPOBAHHOCTH yYMEHHS aHAM3UPOBATH
XAMHYECKYI0 HMH(OpMAIMIO, TONy4aeMyl0 U3 pa3HbIN
WCTOYHUKOB (CPEICTB MacCOBOW HHPOPMAIHH, CETH
UnrepHeT u apyrue);
- chOpMHUPOBAHHOCTh YMEHHA COOJIOJaTh NPaBHIY
AKOJIOTMYECKHU TIeJIECO00PAa3HOTO TOBEJICHUSI B OBITY W
TPYJIOBOM NESTENFHOCTH B IEJSIX COXPaHEHHsS CBOErd
370pOBbSl U OKPY>KaOLIEH MPUPOAHOM CpEebl; YUUTHIBATH
OMACHOCTHh  BO3JIEWCTBUA HAa  KHUBbIE  OPraHW3MHB
OIpPE/ICJICHHBIX BEILIECTB, MOHMMAsi CMBICI TOKa3aTelis
Mpe1eIbHOM TOMyCTUM O KOHUECHTpalyy;




1.4. O6masi Tpya10€eMKOCTH TUCHUILINHBI.
VYuebHas Harpy3ka (Bcero) 144 vaca, B TOM yucIe:
- o0s3aTenpHas ayAuTOpHAs ydeOHas Harpy3ka oOydaromerocs - 136 gacos.
- KOHCY/IbTAllUM — 2 4aca,
-IIPOMEXKYTOYHasl aTTeCTalus — 6 4acoB.



2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHDbI

2.1. O6beM TUCHMILIMHBI U BHbI y4eOHO# padoThl

Bua yye OHbIX 3aHATHH

O0BéM yacoB

cemecmp Hroro
1 2

YueOGHast HArpy3Ka (Bcero) 66 78 144
Oo0s3aTebHasi ayIUTOPHAs HATpy3Ka (BCEro), B TOM 66 70 136
qucie:

- JICKLIU U 32 24 56
- IPAKTUYECKUE 3AHATUS 34 46 80
PykoBOJICTBO MPAaKTUKOH - - -
CamocTosiTeibHasi padoTa - - -
Koncyabrauuu - 2 2
®dopmMa NPOMEKYTOYHOM ATTECTAIMM MO JUCHHUILIUHE - -
- mudpepeHITUPOBAHHBIN 3a4eT + + -
-9K3aMeH - 6 6




2.2. TemaTnyeckuii miian u cogep:xkanue JucuumaIuHbl OYIL07 «Xumus»

HaumenoBanue Coaep:xanue ydeO0HOr0 MaTepuaja, JadopaTopHble U NPAKTHYeCKUE 3aHATHS, O6bemuacoB @ opmupyembie
pa3ieJioB U TeM caMocCTosiTe IbHasi padoTa 00yJyaoLmXxcst KOMIle Te HIIM U
1 cemecTp
Pa3znen 1. TeopeTuyeckue 0OCHOBBI XMMUH
Tema 1.1. Conep:kanne yueOHOT0 MaTe puasa 2 OK-07
OCHOBHBIC XUMHYe CKHe [XUMUIecKuii aneMent. AToM. Sapo aToMa, M30TOMbl. DNEKTPOHHAS 000JI0UKa. DHEPreTHIECKUe
MOHSATHSA M 3aKOHbI, [YPOBHH, NOAYPOBHH. ATOMHbIE opOuramy, S-, P-, d- anemeHTsl. OCOOCHHOCTH pacHpe/ieIeHus
CTpPOEHHE aTOMOB  [PIIEKTPOHOB IO OpOMTAlAM B aTOMax JJIEMEHTOB IIEPBBIX YETBIPEX MEPUOAOB. DJIEKTPOHHAS
XMMHYe CKHX 3JIe Me HTOBKOHQHTypamysi aToMOB. OCHOBHBIE XUMHYECKHE 3aKOHbI
[MpakTHYe CKHE 3aHATHS 2
OTHOCUTENbHBIE aTOMHAsi U MOJEKyJspHas Macchl. MomsipHas macca. KommuecTBo BemecTBa.
MaccoBas 1o BemecTBa. 3akoH ABoraapo. Momnsipablii 00beM razoB. OTHOCHTEINbHAS TNIOTHOCTh
razoB. PacueThl 1O ypaBHEHMSAM XMMHYECKHX PEaKIM C KCIOJIB30BAHHEM MAaCCOBOW [TOJIH
BerecTBa, 00beMa (HopMallbHbIEC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. [IpakTHye cKoe 3aHsITHE 2 OK-07
I1e puoanyeckmii 3akon ulllepronnueckas cucrema xumudeckux snemenros J[.M. Menneneesa. CBs3b IEpHOINIECKOTO
Ile puoanyeckasi cuctemaBakona U Ilepuogrueckoil CUCTEMBI XUMUYECKHMX IEMEHTOB C COBPEMEHHOM TEOPHEH CTPOEHMA
XMMHYe CKHX 1€ ME HTOBATOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHUMHUYECKUX OSJIEMEHTOB, 00pa3yeMbIX HMHU
1. U. MenaeJieeBa, HX [IPOCTBIX U CJIOXKHBIX BEILECTB IO rpymmam U nepuogam [lepuonnmueckoil cucteMsl. 3HaueHHE
CBSI3b C COBPEMEHHOI [[IEPHOJIMYECKOr0 3aKOHa M CUCTEMBI XuMHueckux snemeHroB JI.M. MenneneeBa B pa3BUTHH
TeopHuell CTPOCHUSI |[HAYKH.
aTOMOB Y cTaHOBIEHHE CBSA3M MEXIy CTPOSCHHEM AaTOMOB XMMHMYECKHX SJIEMEHTOB U IEPUOJUIECKUM
I3MEHEHHEM CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COSAMHEHHM B COOTBETCTBHH C IMOJIOKEHHEM
[lepronnaeckoil cucTeMbl. PelieHne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHMYECKHX 3a/JaHAi Ha
XapaKTepU3alMi0 XUMHYECKUX 3JeMeHToB «MeTajmmueckue / HeMeTalIMuecKHe CBOICTBa
XUMHYECKAX DJIEMEHTOB B COOTBETCTBHUM C HWX DJEKTPOHHBIM CTPOCHHEM W TIOJOKEHUEM B
[epuoIMIEeCKO cucTemMe XxuMudeckux anemenToB .M. MenneneeBa»
Tema 1.3. Conep:kanne yueOGHOI0O MaTe puaJia 4 OK-07

CTtpoeHue BellecTBa U

NMPUPOAA XUMHUYeE CKOI

cBsi3u. MHOTOOOpazue
BeIECTB

CtpoeHue BellecTBa. XUMHUECKasl CBA3b. BUIbl XUMUYECKOM CBsI3U (KOBaJICHTHAsl HETOJSIpHAS U
MOJISIPHASI, MOHHAS, METaUMIecKas). MeXaHm3Mbl 00pa30BaHMs KOBAJICHTHON XUMUYIECKON CBSI3U
(0OMEHHBIIH u JTOHOPHO-aKIIETIT OPHBIH). Bonoponnas CBSI3b. BaneHTHOCTB.
DIIEKTPOOTpUIATENBHOCTE. CTeneHb OKHCIIEHNs. VIOHBI: KATHOHBI Y AHUOHBI




[IpakTHYe cCKOe 3aHsITHe

JleMOHCTpaImst MOJIENIeH KPUCTANTMIECKUX PEeIIeTOK: HOHHOM (XJIOpHI HATpPWs), aTOMHOH (Tpadur
1 anMasz), MONEKYJIApHOM (YIJIEKHUCIIBIA Ta3, HOA), METaIMiecKod (HATpWH, MAarHuid, Menb).
Pemienrie NpakTHYECKUX 3aJaHUil HA COCTAaBJICHUE AIEKTPOHHO-rpaduuecKux (HOpMYIl JIEMEHTOB
1-4 nepronoB

Tema 1.4.
Kunaccupukanus, n
HOMe HKJIaTypa
HeOpraHuye CKHX
BellleCTB

Copaepixanne yde OHOI0 MaTe puajia
Knaccudukaims HeopraHmieckux BemecTB. HoMeHKIaTypa HEOpraHMYeCKHX BEIECTB (OKCHIBI,

CHIPOKCHIIBI, KHUCJIOTBI, CONMM). BemecTBa MONEKYIIPHOTO M HEMOJEKYJSIPHOIO CTPOSHUS.
IArperaTHbIe COCTOSTHUS BenlecTBa. KprcTammaeckue n amMmopgHbie BemecTBa. 3aKOH HOCTOSHCTBA
cocTaBa BELIECTBA. TWIBI KPUCTANIMYECKHX PEHIETOK (ATOMHAs, MOJICKYJSIpHAsl, WOHHAS,
MeTawMdeckas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THNA KPUCTAILINYECKON PEIIETKH

[IpakTHYe cKOe 3aHsATHE

Pemenrie NMpakTHYECKUX 3aJaHui 10 KJIaCCU(PUKAIMK, HOMEHKIATYpe ¥ XUMHYECKHM (hopMynam
HEOPraHMYECKHX BEINECTB pa3iMYHBIX KIaccOB (yrapHblil Ta3, YIVIEKUCIBIH Ta3, aMMUaK,
raiieHas HM3BECTh, HEralleHas W3BECTh, NUThEBAas COAA M JPYTWX): HAa3BaHMA BELIECTB IO
MmexnyHaponHod (MIOITAK) wm TpuBHMambHOM HOMEHKIATYpE U COCTaBJICHHE (OPMYJIBI
XUMHYECKAX BEIISCTB, OMNpeleSicHHe MpHHAIE)KHOCTH K Kiaccy. [loumck wHpopmarmm mo
HAa3BAHUSIM, WIECHTHPUKATOPAM, CTPYKTYPHBIM (GopMyiaM. AHaIW3 XUMHYECKOW MHPOPMAIWH,
MONTy9aeMOi W3 pa3HBIX HMCTOYHUKOB (CPEJCTB MaccoBod uH(pOpMamwH, ceTh HWHTepHET H

JIpyrHe)
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Tema 1.5.
Tunel XumMn4e CKHX
peakuuit

Copep:xanue yde OHOI0 MarTepuajia

Xumrdeckass peakmws. Kimaccuukaimsl W THIBI XMMUYECKUX PEaKIMid B HEOPTaHMYECKOH U
OpraHM4eckold XUMHU. 3aKOHbl COXpPaHEHHS MacChl BEILIECTBA, COXPAHEHHS M MPEBPAIICHUSA
PHEPrUA TPY XUMUYECKHX peakimsiX. OKUCIHTENLHO-BOCCTAHOBHUTENLHBIC peaKimy (ypaBHEHUS
OKHCJICHUS-BOCCTAHOBIICHUSI, CTEIEHh OKHCJICHHUS, OKHCJIWTENIb U BOCCTAHOBUTEIb, MPOIECCHI
OKUCJICHUS. Y BOCCTAHOBJICHUS, BaKHEHUIIIME OKUCIUTENIA U BOCCTAHOBUTEIIH, METO]T AIECKTPOHHOIO
OanaHca, SJIEKTPOIM3 PACTBOPOB M PACIUIaBOB BEIIECTB, OKHCIIATEIHHO-BOCCTAHOBUTEIIEHBIC
[peaKIMy B TIPUPOJIS, TPOM3BOJICTBEHHBIX TPOIECCaX W KM3HEASATEILHOCTH OPraHU3MOB)

[IpakTHye cKkoe 3aHsITHE
liccnenoBanue THIOB (IO COCTaBY M KOJIMYECTBY HCXOAHBIX M OOpa3yIOUIMXCS BEINECTB) U

[PU3HAKOB XMMHUYECKHX peakimil. CocTaBieHWe YpaBHEHHMH peakLMil COEIUHEHMS, Pa3jioKeHus,
3aMeEIleHs, OOMEHa, B T.4. pEaKlMil TOpeHus, OKHCJICHUsA-BOCCTaHOBIECHMS. CoOCTaBleHHE U
YPaBHMBAHHE OKHCJIUTEIbHO-BOCCTAHOBUTEIIbLHBIX pPEaKIMii METOIOM JIEKTPOHHOro OajaHca.
PacdyeTHble 3aJaunM Ha HAaXO)KIEHUE OTHOCHTEJILHOM MOJEKYJSIPHOM MAacChl, ONpPEEIICHHE
MaccOBOW J10JIM XUMHUYECKHUX JIEMEHTOB B CJIOKHOM BEILLIECTBE
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Tema 1.6.
CKopocTh XMMHYE CKHX
peakumii. XumMuye ckoe

paBHOBecHe

Copaepixanue ydeOHOro MarTepuajia

CKOpOCTh peaKI|H, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PAKTOPOB: TIPUPOIBI PEarupyIOIIUX BEIICCTB,
KOHIICHTPAIMK PEarupyroliix BEMIECTB, TEMIEPATypbl M IUIOMIAJIA PEAKIMOHHON TMOBEPXHOCTH.
TerioBble 3(h(PEKTh XUMHUECKHX pEaKIMil: 9K30- M SHAOTepMHUUeckue peakimu. OOpaTuMBbIe
peakimy. Xumudeckoe paBHoBecue. akToppl, BIHSIONIME HA COCTOSHHAE XUMHYECKOTO
paBHOBecHs] (KOHIICHTpAIMs pEarcHTOB WIM TPOJAYKTOB peaKlmy, IaBJCHHWE, TeMIepaTypa).
[Tpuripm Jle IlaTense

[IpakTHYe cKOe 3aHsITHe

PelieHrie NpaKkTUKO-OPUEHTUPOBAHHBIX 3aJjaHUM Ha aHauu3 (PaKTOPOB, BIMAIOIIMX HA M3MEHEHHE
CKOPOCTU XMMHYECKOM peakiMy. 3aBUCUMOCTb CKOPOCTH XMMMYECKON peaKLy OT IPUCYTCTBUA
KaTaJIM3aTopa Ha MpUMEpe pa3iioKeHus NEepPOKCHIa BOAOPOJa ¢ NOMOILBIO IMOKCHIA MapraHua u
KaTanaspl. PelleHWe NpakTHUKO-OPHEHTHPOBAHHBIX 3alaHW Ha TNpUMEHeHWe npuHimma Jle-
[[laTenbe U HAXOXKACHWS HATIPABJICHUSA CMEILEHWS PABHOBECHS XUMHMYECKOH pPEakiy U aHAJIN3
(haKTOpOB, BIMSIIOIMX HAa CMELICHUE XUMHUYECKOTO PaBHOBECHS.

lccnenoBaHue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHLEHTpaipy. OnpenesieHue KOHCTAHTBI
CKOPOCTH peaKIMK IpauuecKuM MeTOIO0M.
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Tema 1.7.
PacTtBOpBI, TEOpUS
3J1e KTPOJIMTHYE CKO M
nmuccouuAnMy U UOHHBIN
o0MeH

Conep:kanne yyeGHOI0 MaTe puaja

PacTtBOpel. Buael pacTBOpPOB MO CONEp)KaHMIO PACTBOPEHHOIO BEIIECTBAa. PacTBOPUMOCTS.
[lonATHe O aucHEpcHBIX cHcTeMax. VICTHHHBIE M KOIOMAHBIE pacTBOpbl. MaccoBas oI
BewiecTBa B pacTBope. [loriaTue o BogopoaHoM nokasatene (PH) pacTBopa. DnekTpomuruaeckast
nuccormaimsi. CwibHbIE U cabble 3IEKTPOIUTBI, HEANEKTPOIUTHI. Peakimm HoHHOro oOMeHa

IIpakTH4eckoe 3aHATHE

[IpuroroBieHue pacTBOPOB 3aJaHHOM MacCOBOM J0J€H pacTBOPEHHOIO BEILIECTBA, IPOBEIEHUE
[peaKIMii HOHHOTO OOMEHa, OTpeIeTICHHe CPEIbl PACTBOPOB BELIECTB € MOMOIIBIO YHUBEPCAIHLHOTO
MHIUKAaTOpa (KUCias, HEeWTpajbHasl, IIeJOo4YHas). 3aJaHusi HAa COCTABJICHHE HOHHBIX DPEaKIMi.
Pemenne NpaKTHUKO-OPMEHTHMPOBAHHBIX pPACUETHBIX 3aJaHMM HAa PAcTBOPHI, HCIOIB3YEMBIE B
OBITOBOI M IPOU3BOJICTBEHHON J1€SITELHOCTH YEJIOBEKA.

lccnenoBaHue cpesibl pacTBOPOB CoJlell, 00pa30BaHHBIX CWIbHBIMU MU CIA0BIMU MPOTOIUTAMU, U
X peakimii ¢ pacTBOpaMH ILeJIouH 1 kapOoHaTa HaTpus. CocTaBlIeHHe peaKLyii FUIpoIu3a Coei.
Ctpoenre U (HaKTOpbl YCTOHYMBOCTH AMCHEPCHBIX cucteM. CTpoenne mmureiuisl. PaccenBanue
CBETa IPU NPOXOXKACHHM CBETOBOIO Iyyka depe3 ONTHYECKH HEOIHOPOIHYIO cpeny (3ddexra
Tuxnansa). [lpuroroBieHre U M3ydeHWEe CBOWCTB JIUCTIEPCHBIX CHCTEM Pa3HbIX BHUIOB: CYCIICH3WH,
OMYJILCHH, KOJUIOMIHOIO pacTBopa. CpaBHEHHE CBOWCTB HCTHHHBIX M KOJUIOMIHBIX PAacTBOPOB,
BBLIBJIICHUE OCHOBHBIX Pa3IMdHi MEKITY HAMMU.
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Paznen 2. Heopranuye ckast Xumust

Tema 2.1.
P u3znKo-xumMuYe cKue
CBOMCTBA

Conep:kanne yueOHOI0 MaTepuaia
Metambl.  [lonmoxenne MetamioB B llepuoguueckold CHCTEME XAMWYECKHX JJIEMEHTOB.

OCOOCHHOCTH CTPOCHUS IMESKTPOHHBIX 000JI0YEK aTOMOB MeTaIIoB. O0nwe Gpr3udecKue CBOWCTBA
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HEOPraHuvve CKux
BelieCTB

MeTawioB. CIulaBbl METAJUIOB. DJIEKTPOXUMUUYECKHN DSl HAIPSKEHUHA METAJIOB. XUMHYECKHUE
CBOICTBAa Ba)KHCWIIMX METAJUIOB (HATPHWH, KaiWii, KajbIi, MarHUW, AJFOMHHUM, IMHK, XPOM,
PKEJIe30, MEh) U MX coeauHernit. O0mwe crnoco0b! ToMydaeHrs MeTaioB. [[prMerenHre MeTaioB
B OBITY M TEXHUKE.

Hewmeramsl. [lonoxenre nemeTtamnoB B Ilepuonmieckoii cucteMe xumudeckux anementos ..
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DM3MMECKHE CBOMCTBA HEMETAIUIOB. AJIIOTPOIHS
HeMETaJuIoB (Ha MpUMepe KHCIIopojaa, cepbl, docdopa U yriepona). XUMUYECKHE CBOWCTBA U
MPUMEHCHHE BaYKHEHIIINX HEMETaJNIOB (TajoreHoB, cephl, a30Ta, hochopa, yriiepona u KpeMHUsA) 1
X coequHEeHW (OKCHIIOB, KHCIIOPOACOJAEP)KAIMX  KHCJIOT, BOJOPOAHBIX COEJUHEHHI).
[IprMeHeHre BaKHEWIIIMX HEMETAJUIOB M MX COEIUHEHUM.

IXMUuecKre CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB (OKCHIIOB, THIPOKCHIOB,
KHCJIOT, coieil W Ap.). ['eHeTWueckas CBSI3b HEOPraHMYECKHX BEIEeCTB, MPHHAJIEKAIINX K
[pa3IMYHBIM KJIacCaM. 3aKOHOMEPHOCTH B M3MEHEHWH CBOWCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX
COeTMHCHMI, BBHICIIIMX OKCHIOB U THIPOKCHUIOB.

[IpakTHYecKOe 3aHATHE

CocraBieHHe ypaBHEHMH XMMUYECKHX peakiuid C y4acTHEM IMPOCTBIX U CJIOXKHBIX
HEOpraHMUE€CKUX BEILIECTB: METAJUIOB W HEMETAJUIOB; OKCHIOB METaJIOB, HEMETAJUIOB U
aM(OTEPHBIX DIIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAHMI W aM(OTEPHBIX THIPOKCHIOB;
HEOPraHUIECKUX CONEH, XapaKTEepU3YIOIMX UX CBOMCTBA.

Pacuérbl Macchl BelllecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OFTHOTO M3 YYACTBYIOIHMX B PEaKIMH BEIIECTB, pacu€éThl Macchl (00bEMa, KoIMiecTBa
BellecTBa) MPOAYKTOB PEaKLMH, €ClIi OJHO M3 BEILUECTB MMEET NpuMecH. PereHue mpakTuxo-
OPUEHTHMPOBAHHBIX 3aJlaHMl HA CBOWCTBA, COCTaB, MOJMyYeHHE M OE30MACHOE HCTIONb30BAHHE
Ba)KHEHIIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPO(eCCHOHABLHOM eI TeILbHOCTH YEJIOBEKA.
lccnenoBanne (QU3MUECKMX M XUMHMYECKHMX CBOWCTB META/UIOB M HEMETa/IoB. PemieHue
PKCIIEPUMEHTAJIbHBIX 33Ja4 IO CBOWCTBAM XUMMYECKUM CBOMCTBaM METAJUIOB M HEMETAJUIOB, 110
[pPACTIO3HABAHUIO U NOJIyYEHHIO COEJIMHEHUH METAJUIOB U HEMETAJUIOB

Tema 2.2.
Naentudpurkanus
HeOpranuye CKMX

BellleCTB

[IpakTHYeCcKOe 3aHATHE

CocraBieHne ypaBHEHHH peakiuid oOHapykeHus KaThoHoB |—VI rpynn u aHHOHOB, B T.4. B
MOJICKYJIIpHON U MOHHOHM (hopMax. Peakimy oOHapyXKeHUsS HEOPraHNMIECKUX BEIISCTB B PeaslbHBIX
00BEKTaxX OKpYy>KalolIel Cpe/ibl.

Penienre sKkcriepuMEHTaNBHBIX 33a/1ad TI0 XMMHUYECKHM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 10
[PACTIO3HABAHMIO M TIOJYYEHUIO COCJMHEHMA METaUIOB M HEMETawioB (B3auMopeiicTBHe
CIPOKCHIA AIFOMUHUSL ¢ PACTBOPAMH KHCJIOT U Iesiodeld,). MjaeHTudukamms HeopraHAdeCcKuX
BemecTB (KaTWoHOB |-V rpynm wiM aHUOHOB) C HCMONB30BAaHUEM WX (DH3HMKO-XHUMUYCCKHX
CBOICTB, XapaKTEPHBIX KaYECTBEHHBIX PEaKIH.

[IpoBeieHME KayeCTBEHHBIX PEAKIMH, WCIONB3YEMBIX Il OOHApYKeHWs KaTHOHOB | rpymmbl

(xamws, HaTpws, Marawsi, amMmonusi), |l rpymer Ha npumepe Oapws, |1l rpymmer — cumma, 1V
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rpymel — amomuses, Vorpymisl — okenesa (11w 1), VI rpymmer — sukens. Onmcanve
HAa0JTI0/]TaeMBbIX SIBJICHUI M COCTABJICHAE XUMHIECKIX PEaKIIHIL

Tema 2.3. Coaep:xanue ydeOHOro MaTepHuajia OK-07
IIpou3sBoacTBoO OOume mnpeAcTaBleHUs O MNPOMBIIUIEHHBIX CIOCOOAaX NOMYydeHHS XUMMUECKHMX BEIIECTB (Ha
HEOPraHMYeCKHX  |[IPUMEPE TPOM3BOACTBA aAMMMAKa, CEPHOM KHCIOTHI). UYepHas M IBETHas MeETaJUTyprus.
BelecTB. 3HayeHue H [[IpakTHueckoe NpUMEHEHHWE OJNEKTPOJIM3a Ul TOJNYYEHUs LIEJIOYHBIX, IIEJIOYHO3EMENbHBIX
npuMe HeHHe B ObITYy M HAMETAUIOB U amoMuHusi. CTEKIO M CWIMKAaTHAs IPOMBIIUIEHHOCTh. IIpobOnema oTxomoB u
NMPOU3BO/ICTBE MOOOYHBIX TPOJYKTOB
[IpakTHYecKOe 3aHATHE
PemieHyie NpaKTUKO-OPUEHTHPOBAHHBIX 3aJlaHM O POJIM HEOPraHMIECKOM XWMHMHM B Pa3BUTUU
MeIMIMHBI, CO3/1aHAM HOBBIX MaTepuajioB (B CTPOMTEIbCTBE W JP. OTPACIIIX MPOMBILUIEHHOCTH),
HOBBIX WCTOUHHMKOB OJHEPruM (ajbTCPHATHUBHBIC HWCTOUHWMKU DHEPrMH) B PEIICHHM MPoOieM
PKOJIOTUIECKOM, SHEPreTHIeCKOW U IMIIEBOH 0€30MmacHOCTH.
Paznen 3. TeopeTuyeckne 0OCHOBBI OpPrannye CKOil XUMHH
Tema 3.1. Conep:kanne yueOHOTro MaTe puasa OK-07
Kaaceupukanus,,  |[[Ipeamer opraHmdeckol Xumuu: €€ BO3HUKHOBCHHME, Pa3BUTHE M 3HAYCHHE B IOTYyYCHMHM HOBBIX
CTpoeHHue U BEIIECTB M MaTepualioB. Teopusi CTpoeHus opraHndeckux coeaupeHnii A.M. byrmepoBa, e€
HOMeE HKJIATYpa OcHOBHBIC TIONOXKeHUs. CTPYKTYpHBIE (DOPMYIIBI OpPraHMYECKUX BenlecTB. [ OMOJNOTHs, U30Mepus.

OPraHnyve CKuX BEeIICCTB

I XrMuaecKkas CBI3b B OpPraHM4C€CKUX COCIUHCHUAX: KPAaTHBIC CBA3H, O- U TT-CBA3U.

HpeI[CTaBJ'IeHI/IC ) KJ'IaCCI/I(bI/IKaIII/II/I OpraHMi4cCKux BCHICCTB. HOMCHKJ'IaTypa OpraHM4cCKux
lcoe TUHEHUI (CI/ICTeMaTI/I‘-IeCKa)I) " TPUBHUAJIbHBIC HAa3BAHMA BaKHEMIIINX HpeﬂCTaBI/ITeJ'IEﬁ KJIaCCOB
OPraHMICCKUX BCHIICCTB

[IpakTHyeckoe 3aHsATHE

O3HakOMJICHHE C O0pa3liaMH OpPraHMYECKUX BEHIECTB M MaTepHajaMd Ha UX OCHOBE,
MOJICIMPOBaHHE MOJIEKYJ OPraHMYECKUX BEICCTB, HAOIOACHUE M OMMCAHHE JIEMOHCTPAIMOHHBIX
OIBITOB IO TPEBPAIICHAI0 OPraHMYECKHX BEIISCTB NMPHU HarpeBaHuM (IUIaBJICHUES, OOYIIIMBAHUE U
ropenrie). CocTaBJICHHE TOJMHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKUX BEIICCTB
OTJIENIHHBIX KIIACCOB, UCTIONb3YS WX HA3BAHMSI 10 CUCTEMATHUYECKOHN U TPUBHAIILHOW HOMEHKIIATYPE
(oTHneH, areTWwieH, rMiepuH, (eHon, (hopMabJeTHI, YKCYCHas KHUCJIOTa, TIMIMH). PacdeTs
MpocTeei GopMysTbl OPraHMIeCKON MOJICKYJIBI, UCXOS U3 AIIEMEHTHOTO cocTana (B %)

Bcero 1 cemectp

66

2 cemecTp

Paznen 4. YrieBoaopoabl




Tema4.1.
YriieBoaopoabl U UX
NMPUPOIHbIE HCTOYHHKH

Coaep:xanue yue OHOTo MaTepuaia

[IpenenbHpIe yriieBOAOPOAB! (AJKaHbI): COCTaB M CTPOSHUE, TOMOJIOTMYECKHH psil. MeTaH u 3TaH:
cocTaB, CTpocHME, (M3MYECKHe W XUMUYECKHE CBOMCTBA (peaKuMd 3aMEIICHHS W TOPEHHA),
HaXOXKIEHE B MPHUPOIE, TOMyYEHUE U MPUMEHEHHE

HenpeenpHble yriieBOAOPOAbI (aJIKEHbI, aJIKaANeHbI, AJTKUHbI).

IAJIKEHBI: COCTaB M CTPOEHHWE, TOMOJIOTMHECKUH pAl. DTWIEH U NPOIMWIEH: COCTaB, CTPOCHUE,
(dBIHecKre 1 XUMHYECKHE CBOMCTBA (pEeaKuMH THIPHPOBAHMS, TaJOTCHUPOBAHMS, THIPATALIH,
OKHCIJICHUSI Y TIONIMMEPH3aLMK) TIOJyY€HUE W IPUMEHEHHE.

AnkanveHsl: Oyranuen-1,3 u metwiOyraauweH-1,3, XUMUIECKOe CTPOCHHE, CBOWCTBA (peakiys
oMM epH3alyi), MPEMEHeHre (/111 CUHTe3a MPUPOJHOTO U CUHTETHIECKOTO KaydyKa M PE3HHbI).

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHHUSI, TOMOJIOTHY€CKHH psijl. ALIETWIECH: COCTaB, XUMHIECKOe
CTpoeHHe, (U3MYECKHe W XHMHMYECKHEe CBOMCTBA (peakluy THAPHPOBAHMS, TaJOreHUPOBAHUS,
ryapaTalid TOPEHMsl), MONyYeHWe U NpUMEHeHHe (MCTOYHMK BBICOKOTEMIIEPATYPHOro IUIAMEHH
ITJIST CBapKU M PE3KU METAJIIOB).

IApoMaTHieCKHe YIIeBOAOPONbI (apeHsl). beH3on W Tolyon: cocTaB, CTpoeHWe, GU3MdecKue U
XUMHUYECKHE CBOWCTBA (peakly TajloreHUpPOBAaHWS W HUTPOBAHMKSA), NOTYydEHHE M NPHMEHEHUE.
TOKCHYHOCTh apeHOB (BIIMSHME OCH3071a HA OpPraHM3M 4YeJIoBeKa). I'eHeTHueckasi CBSI3b MEXIY
yTJ1I€BOOpOAAMH, MPUHAJICKAILMMY K PA3JIMIHBIM KJIAcCaM.

[TpupogHBIE MCTOYHHKH YTrieBOmoponoB. [IpuponHblil ra3 u nonyTHele HeTsHBIE ra3bl. Hedrs u
e€¢ mnpoucxoknenue. CriocoObl TepepaOOTKM He(TH: TNeperoHKa, KPEKUHr (TEepMHYECKHH,
KaTaiurrdeckui), mpoms. [IponykTel nepepaboTky He(hTH, X PUMEHEHWE B MPOMBILILICHHOCTH
1 B ObITYy. KaMeHHbIH yrosib ¥ MPOAYKTHI €0 nepepadoTKu
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Tema 4.2.
@ U3MKO-XUMHUYE CKHe
CBOMCTBA yrJie BOAOPO/IOB

Conep:kanne yye0HOT0 MaTe puaJja.
TpuBHasbHAsE M MEXIyHapoJlHas HOMEHKJIATypa, XMMHYECKHE CBOICTBA, CHOCOOBI MOTydCHUS

yTJIEBOZOPOIOB. MoJemMpoBaHie MOJNEKYT M XMMHYECKHX MPEBPAIICHHA YIIEBOIOPONOB (HA
[puMepe STaHa, 3TWICHA, alETIWIEHA U Ap.) U raJoreHonpou3BoAHbIX. KauecTBeHHblE peakimn
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB (oOecuBeurBaHMe OpPOMHOM WM HOTHOW BOJIBI, PacTBOpa
[epMaHraHaTa Kajus, B3aUMOZAeCTBYE alleTWIeHa C aMMUa4YHBIM PacTBOPOM okcuza cepebpa (1)),
KaueCTBEHHOE OOHAPYKEHHE YIIIeposia 1 BOAOPO/Ia B OPraHMIEeCKUX BEIIECTBAX.

[TomyueHue STWieHa W3 dTaHONA B JTAOOPATOpHM M M3YYEHHE €ro (PM3MYECKHX M XMMHYECKHX
cBoiicTB. CocTaBieHHe peakLyii MPUCOCIVHEHMS W OKHCJICHUsI Ha MpuMepe 3TwieHa. Perrenve
[PACUETHBIX 3a/1a4 C UCIOIb30BaHUEM IUIOTHOCTH ra3oB MO BOJOPOAY U BO3LYXY.

OK-07

Pazneu 5. KucJjiopoaocoaep:xaimue opranuyeckKue coeJJuHe HUA




Tema 5.1.
Cnuprbl. ®eHou

Coaep:xanue yde OHOro Marepuaja.

[TpenenpHBIE OMHOATOMHBIE CTIHPTHI (METAHOJ M ATAHOMN): CTPOCHUE, (PM3NYECKUe U XUMUIECKHIE
CBOWCTBa (peakiyy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOIOPOIAaMH, TOPEHHUE), TPHMEHEHHE.
BomoponHeie CBSI3W MEXIYy MOJEKYlIaMu CIMpToB. (DH3HONOrMYecKoe ACHCTBHE MeETaHola U
PTaHOJIa HA OPTaHW3M YeJIOBEKa.

MHOroaTOMHbBIE CIMPTHI (ITWICHITIMKONIL W TJMLEPHH): CTpoeHHe, (rBuYecKkue M XUMHUIECKUe
cBOiicTBa (B3aMMOAEICTBHE CO WLIEJIOYHBIMM METaUIAMH, KauyeCTBEHHAas peakiys Ha
MHOTOATOMHBIE CTHPTHI). DU3HONOTMYEeCcKoe eHCTBHE HAa OpraHM3M 4elioBeKa. [IpuMeHeHue
[IMLEPHHA Y 3TWICHIJIMKOIS.

denon. CtpoeHre MOJEKyJbl, (QU3MHMECKHE W XUMHYECKHe CBOMCTBa (peHona. TOKCUIHOCTH
(eHona, ero ¢puzMoNOrMIecKoe JeHCTBHIE HAa OpraHm3M desioBeka. [Ipumenenne deHona

OK-07

Tema 5.2. Conep:kanue yyeOHOT0 MaTe puaJja. OK-07
AJIbeTH/IBI. ATbIeTHIbl W KeTOHBl ((opmambaerun, aneTanbAeTHa, aleToH): CTpoeHHe, (IBHUYecCKue u
KapOoHoBbIe KMCIOTHI. [XUMUYECKHE CBOICTBA (PEaKIMM OKHCICHMS M BOCCTAHOBJICHMS, KAa4ECTBEHHBIE DEaKLMH),
Cao:xable YpUpbl  [[IOJyYEHHUE M NPHMEHEHHE.
O/IHOOCHOBHBIE Tpe/ie/IbHbIE KapOOHOBBIE KHUCJOTHI (MypaBbUHAas M YKCYCHAsl KHCJOTBI):
cTpoeHue, (Qu3HUecKkHe W XWMHWUYECKHe CBOWcTBa (OOIMME CBOWCTBA KHCJIOT, peakiys
brepudukaimm), mnonydeHne ¢ npuMeHeHume. CTeapuHOBas W OJICMHOBAsl KHUCJIOTHI  Kak
MPEICTAaBUTEIIM BBICIIMX KapOOHOBBIX KUCJIOT. MbIIa KaK COJM BHICIIMX KapOOHOBBIX KHCIIOT, HX
Moroliee eHCTBUE.
CrnoxHble 3¢Upbl KakK MPOM3BOJHbIE KapOOHOBBIX KHCJIOT. I'MIpomm3 ciIoKHBIX 3¢upoB. JKupsl.
["'unpomns sxxupoB. [IpumeneHue xupoB. bronormaeckast poib KUPOB.
Tema 5.3. Conep:kanne yyeOHOT0 MaTe puaJja. OK-07
YraeBoabl VrineBonbl: cocTaB, KiIacCUpUKAIMs YIrIeBOAOB (MOHO-, IM- W momucaxapunsl). ['mokosa —

MPOCTEHIIMIA MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOIEKYJbl, (pM3HUecKHe W XUMHYECKUe
CBOMCTBa TMOKO3BI (B3amMmojelcTBHe ¢ ruapokcunom Menu (1), okwcnenne aMMHAYHBIM
pacTBOpoM okcHaa cepedpa (l), BoccTaHOBIIEHHE, OPOXKEHHE TIIOKO3bI), HAXOXKICHHE B TIPUPOJIE,
NPUMEHEHHE TJIFOKO3bI, OHMONOrMYecKas pojb B IKU3HEACSTEIHLHOCTH OpraHm3Ma YeJoBeKa.
Dotocunre3. OpyKTO3a KAK H30MEP TIIFOKO3BL.

/Incaxapwibl: caxapo3a, MajbTo3a. BoccTaHaBmMBaromye 1 HEBOCCTAHABIIMBAIOIIHE TUCaXapUIbl.
['unpom3 nucaxapunoB. HaxoxIieHrue B pUposie U UM EHEHHE.

[Monucaxapunpl: Kpaxmal, TIHKOreH H Ilelumono3a. CTpoeHHe MakKpoMONEeKyl Kpaxmana,
[JIMKONEHA M LEJUTFONIO3bl. Du3nueckre CBOMCTBA KpaxMala U LEJUIFOI03bl. XUMHUYECKHAE CBOMCTBA
KpaxMala: THIpOJW3, KauyeCTBEHHAs peakiysi C HOAOM. XHMHUYECKHE CBOMCTBA LEIUTFOJIO3BI:
HIPOM3, ToimydeHne A(upoB nemmono3sl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
Qe TaTHBIN MIEIK)




Tema 5.4.

P u3uKO-XUMHYE CKHEe
CBOlicTBa
KHCJIOPO/I0CO/Ie PAKAIIUX
OpraHuye CKux
coeMHe HUH

Coaep:xanue yde OHOro Marepuaja.

TpuBrambHAs M MEXIyHAPOJAHAS HOMEHKIATypa, XUMHYECKUE CBOICTBA, CTHIOCOOBI TOIYYECHUS
CTMpTOB ¥ (HDeHOJIOB, KapOOHOBBIX KUCJIOT M A(HUPOB, allbJACTHIOB U KeTOHOB. COCTaBICHHE CXeM
peakimii (B TOM 4YHCIe MO TpPEJIOKEHHBIM [IeTIOYKaM TMPEBpAIICHN), XapaKTEePH3YIOIIHX
XUMHYIECKHE CBOUCTBA KUCIIOPOAOCOACPKAIIMK OPraHNIECKHUX COETMHEHHUM.

[MpoBencHue, HAOMOACHWE W OINMCAHWE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CIHMPTOB,
KQueCTBEHHbIC pPEaKIMH OJHOATOMHBIX CIHMPTOB (OKHcieHue odraHona okcwiaoM menu (11)),
MHOTOATOMHBIX CTIMPTOB (B3aWMOJCHUCTBHE TIMIiepuHa ¢ Tuapokcumom menu (1)), ampaerumos
(OKkHCIeHHEe aMMMAa4YHBIM pacTBopoM okcuia cepebpa(l) wu  ruapokcumom wmeam (1),
B3aMMOJIeHiCTBHE Kpaxmala ¢ HOJO0M ), M3y4eHHE CBOMCTB PacTBOPA YKCYCHOW KHUCIIOTHI.
[IpakTHieckoe MpUMEHEHWE STWICHIIMKOMS, rmieprHa, ¢eHona. [Ipumenenue dopmanbaeruna,
AIeTaIIbACTHIA, YKCYCHOW KHUCIIOTHI. PellieHre sKCTiepUMEHTabHBIX 3a1ad TI0 M3YYCHHIO (PU3UKO-
XUMHYECKUX CBOMCTB KHCJIOPOJOCOAEPKALIMX OPraHMIE€CKUX COEIUHEHHIL.

OK-07

Paznen 6. A3oTocoaepxamue OpranuyecKue coequHe Husl

Tema 6.1.
AMMHHBI.
AMHMHOKHCJIOTHI.
beakn

Conep:kanne yye0HOT0 MaTe puaJja.
IAMUHBI: METWIAMHMH — IPOCTEHIIMI MpeJCTaBUTENIb AMMHOB: COCTaB, XUMHUYECKOE CTpPOEHHUE,

(IBIMecKre 1 XUMHYECKHEe CBOMCTBA, HAXOXK/IEHHE B TIPUPOTIE.

IAMHUHOKHCJIOTBI KakK aMQoTepHble oOpraHMdeckue coeiuHeHwss. Dmndeckne W XUMHYECKHe
CBOMCTBa aMHUHOKUCIOT (Ha IpuMepe INIMIMHA). buonormyeckoe 3Ha4YeHHE aMHHOKHUCIIOT.
[lenrunb.

benky kak mpupoiHble TonuMepbl. llepBuuHasi, BTOpHUHAs M TPEeTHYHAs CTPYKTypa OEJKOB.
XUMIMecKre CBOMCTBA OEIIKOB: THIPOIN3, JEHATYpaLs, KaueCTBEHHBIC PEaKIMU Ha OEJIKI

IIpakTHYe CKOE 3aHATHE.

dsnyeckre 1 XUMUYECKHE CBOMCTBA aMHHOB (PEaKIMU C KHCJIOTaMU M TOPSHMS1) U aMHUHOKHCIIOT
(Ha mpuMepe rivimHa). HaOmonenue M omMcaHue 1E€MOHCTPAlMOHHBIX OIBITOB: JI€HATYpALMs
0EJIKOB MPH HATPEBAHWY, IBETHBIC PEaKIMK OEIIKOB

OK-07

Pazgen 7. BeIcOKOMOJIEKYJISIPHbIE COeMHE HUS

Tema 7.1.
IlnacTMaccsl.
Kayuyku. Boiokna

[IpakTHYecKoe 3aHsITHE.

OCHOBHbIE  TOHSATUS XUMHM  BBICOKOMOJIEKYTSIPHBIX — COCJIMHEHMI: MOHOMED, TIOJMMeED,
CTPYKTYPHOE 3BEHO, CTETICHb TOJIMM EPH3AIH, CPEIHSS MONeKysIpHast Macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOM OJIEKYJISIPHBIX COSMHEHNI — TIONMM epH3alisl M TOJIMKOHISHC AL,
O3HakOMJICHHE C 00pa3laMy TPUPOIHBIX M WCKYCCTBEHHBIX BOJIOKOH, ITIACTMAcC, KaydyKOB:
1acTMacchl (MOJVITINICH, TIOJWIPONWICH, TOJIMBHHWIXJIOPH, TOJUCTUPON); HATYpaJbHBIA W
cuHTeTHYeCKHe Kaydyku (OyTaJWeHOBBIH, XJIOPONPEHOBBI W  M3OMPCHOBBIN);  BOJIOKHA
(HaTypanbHple (XJIOMIOK, INEPCTh, WIENK), HWCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BHCKO3a),
CUHTETUYECKHe (KAaTpOoH U JIABCaH).

Pemenrie 1emoYexk NPEBpAIICHW HA TEHETHUECKYIO CBS3b MEXIY KIaccaMH OpPraHMIeCKHX
COEMHEHMII C COCTABJIICHHMEM HAa3BaHWM OPraHMYECKHX COCIVHCHWN 110 TpPUBHMAJIBHONM WU

Me>1<)1yHap0)1H0171 CHUCTEMAaTHUICCKON HOMCHKJIATYPC. Pemenne PaCUYCTHLIX 3aa4 IO YPAaBHCHMAM

OK-07




[PEAKIMl C yYaCTHEM OPraHWYE€CKHX BELIECTB

Pa3znen 8. IlpodeccnonaibHO-0OpHEe HTHPOBAHHOE COJE P/KAHHUE

Tema 8.1.

B JKH3He/1eSITeJIbHOCTH
4esioBeKka. [IponsBoacTBo
U IpUMEHeHue
OpraHn4e CKUX BelleCcTB
B MIPOMBINIVICHHOCTH

Cojep:xkanne yueGHOT0 MaTe puaJja.

Opranude ckue BemecTpallpaBuia dK0JIOrM4eCKH 1eIeCO00Pa3HOro NOBEACHNA B OBITY M TPYIOBOH JA€ATEIBHOCTH B LIEJIAX

COXpaHeHWsI CBOETO 370POBbSI M OKPYXAloIIeH MPUPOAHOM Cpellbl, OMACHOCTh BO3JEHCTBHS Ha
PKUBBIE OpPraHM3Mbl OpPraHMYECKHX BEILECTB OTAEJbHBIX KJIAacCOB (YIJI€BOIOPObI, CIMPTHI,
(beHONbI, XJIOPOPraHMYECKHUe MPOM3BOAHBIC, aNbJCTUAbl W JAp.), I[OKa3aTelb IpeaesbHO
IMOITyCTUMOM KOHLEHTpALMK U €ro UCIOJIb30BaHLE.

broopranmueckue coenuuenms. [Ipuvenenne u Ouonormdeckass poib yrieBomoB. OKuHCIICHHE
VIJIEBOZOB — HWCTOYHHMK OJHEPIMHM JKMBBIX OpraHmMoB. OOMacTH TpUMEHEHHs] aMHUHOKHUCIIOT.
[IpeBpamennst GenkoB mviM B opranmsme. bronormieckue ¢(ynkimm OenkoB. buomormieckue
(byHKIMM KMpoB. Posib OpraHnyeckoi XMMHUM B PEIICHUM MPOoOJIeM MUILEBOM G€30MacHOCTH.
HyknenHoBble KHCIIOTHI: cocTaB M cTpoeHwe. CTpoeHue HykieoTHaoB. CocTaB HYKJIEHHOBBIX
krciot (JIHK, PHK). Poib HyKIIEHHOBBIX KHCIIOT B *KHU3HE/IEATEILHOCTH OPraHM3MOB

IIpakTHYeCKOE 3aHATHE.

[TpomsBoncTBO MeTaHonma, nepepaborka HeTu. IlommdTWieH Kak KpyNHOTOHHAKHBIA MPOAYKT
XAMHYIECKOro IpomsBoAcTBa. IIpumeHenne stwieHa. IIpon3sBOACTBO M NpUMEHEHHE KaydykKa U
pe3unbl. CHHTETHYECKHE M HMCKYCCTBEHHbIE BOJIOKHA, MX CTpOEHME, cBoWcTBa. IIpakrimueckoe
MCTIONb30BaHME BOJIOKOH. CHHTETHYECKME IUICHKM: M3OMSIIMS JJIsT MPOBOJOB, MEMOpaHbI ISt
ONPECHEHMSI BOJIbI, 3AIUTHBIC IUICHKH JJII aBTOMOOWIEH, IUIACTBIPH, XUPYPrHUECKHE TOBSI3KUL.
HoBble TEXHONOTMM JallbHEUIIETO COBEPLIICHCTBOBAHMS NOJIMMEPHBIX MaTEpHAJIOB

OK-07

Tema 8.2.
XumMuyecKue
TEeXHOJIOTHH B
NOBCeJHEBHOM U
npodeccuOHAIBLHOM

Copaepsxkanne yde 0HOI0 MarTe puaJa.

Pors XuMuM B CO3/1aHMM HOBBIX NpenapaToB At coOak. [IoHATHE O HayYHBIX METOaX MO3HAHUS
BElIECTB M XuUMu4Yeckux peakiuil. [IpencraBinennst 00 oOmMX Hay4HBIX —TPHHIMIAX
[POMBILUICHHOIO TIOJIYyYEHHs] BaXKHEHMIIMX BeEILECTB (Ha IpuUMepax NpOHU3BOJCTBA aMMMAKa,
CEpHOI KUCJIOTHI, METAHONA).

MeATECJIbHOCTH yeJioBe kaldeaoBek B MUpE BCHICCTB, MAaTCPHAJIOB U XUMHUYCCKUX peaKum?I: XUMUA U 310POBBE YCJIOBEKA:

MpaBwia OE30MaCHOTO  HWCTIONB30BAHMS  JICKAPCTBEHHBIX TMpENapaToB, OBITOBOM XWMHUU B
[OBCETHEBHOM Xi3HU. BBITOBast XuMudeckasi rpaMOTHOCTb.

[IpakTHyeckoe 3aHATHE .

Pemenve kelic-3aad 1Mo TeMaM: IMIIEBBIE NPOAYKTHI, OCHOBBI PAIMOHAJIBHOIO THMTAHUA,
Ba)KHEHIIIME  CTPOUTENIbHBIE M KOHCTPYKLMOHHBIE  MAaTe€pHasbl, CEJIbCKOXO3SHCTBEHHOE
[POM3BOICTBO, KPAacKy, CTEKJIO, KepamMHKa, MaTepuajbl Jsl SJIEKTPOHUKH, HaHOMAaTepHualbl,
TEKCTWIbHbIC BOJOKHA, WCTOYHMKM OSHEPrHH, OpraHMYeCKHe M MUHEpajbHble YyAOOpeHHs,

lTeKapcTBEHHbIE M KOCMETHYECKHE MpernapaThl, ObITOBas XUMUS, MaTEpUajbl U3 UCKYCCTBEHHBIX U

OK-07




CHHT CTHYCCKHNX BOJIOKOH.

Tema 8.3. Conep:xkanne yueOGHOTO MaTe puaJa. OK-07
OcHoBbI J1aGoparopHoii (OCHOBEI J1abopaTopHoil npakTku. JlabopaTtopHas mocyna ¥ XumMudeckue peakTHBBL OCHOBHBIE
NPaKTHKH B maGopatopHble onepaimy. JlabopatopHoe o0opynoBanue. TexHuka Oe30MacHOCTH W NpaBWIA

npode cCHOHAIBHBIX [pabOThI (IIOBEJICHNA) B 1a00PaTOPHH.
Jadoparopusx [IpakTH4e cKoe 3aHATHE.
BEINOHEHIE THUIOBBIX PAcUETOB 10 TEMATHKE SKCTIEpPUMEHTa (BBIXOJ MPOIYKTa PEaKIMH, Macca
HaBeCcKkH, oObeM pacTBopuressi). OOpaboTka MJaHHBIX, AHAJIW3 M OLEHKA WX JIOCTOBEPHOCTH
(BBIUMCIICHHE CPEHEr0 3HAUCHUS SKCIIEPUMEHTAJIbHBIX JaHHBIX, MOrpelHocTH). [Ipencrasnenve
[pe3yIbTaTOB DKCIIEPUMEHTA B pa3ndHOU Gopme (Tabimia, rpaduk, oTyer, JOKIaJ, Ipe3cHTaIws).
Tema 8.4. Conep:kanue yyeOHOT0 MaTe puaJja. OK-07

XumMuve CKUil KOHTPOJIb
Ka4yeCcTBAa NPOAYKTOB
NUTaHHUSA co0aK

KadyecTBeHHBI XUMUYECKUIA COCTAB MPOAYKTOB ImMTaHus cobak. BemecTra, (hanbcudumpyromnpe
MPOJYKTHl THTaHWA, W BEINECTBA, 3arpsA3HSIONME TPOAYKTHl rmmranmst. OnpeesieHne
Barps3HSAIONIMX XMUMHUYCCKUX BEIIECTB B TPOAYKTaX IHMTaHUS, OMpPESACIICHUS BEIICCTB, HE
3asIBJICHHBIX B COCTaBE TPOJYKTOB MUTAHKS.

HpaKTuqeckoe 3aHATHE.

OpFaIrII/IqCCKI/IC U HCOPraHM4CCKHC BCHICCTBA, BXOAAIIUMC B COCTAB MPOAYKTOB IIMTAaHHA cobak|
Onpez[ene}me CoCTaBa KOPMOB IJIA cobak Ha COACPIKaHNEC MAKpPO W MHUKPOIJICMCHTOB. I/I3y‘ICHI/I€
[KOPMOB JIJIAA cobak Ha npeaAMET XUMUIECKOro cocTtaBa, OIPECACJICHUC Jojei oT CYTOHHOﬁ HOPM B

MaKpo ¥ MUKpPO3JIEMEHTOB. PerlieHne npakTHKO-OpHeHTUPOBaHHBIX 3ajad.

KoncyabTauus 2
IMpomexyTounas arrecrauus 6
Bcero 2 cemectp 78
Bcero yacos 144




3. YCJIOBHUS PEAJIM3AIIAA PABOYEN ITPOI'PAMMBI JUCIHUILTAHBI

Peanm3anus mporpaMMBbl JUCIUTLIAHBI TPeOYeT HATUYHS Y4eOHOTO KaOMHETa XHMUH.

O6opynoBanue y4deOHOro KkaOwHeTa (HarIsAHBIE TocoOus): Tabnuna MeHzaeneesa,
U QpoBbIe 00pa30BaATEIBHBIC PECYPCHI.

TexHuveckre cpencTBa OOYICHHS: KOMITBIOTED MYIBTHMEIA-TPOCKTOP C SKPAHOM.

3.1. Y4yeOHoO - MeTOOUYECKOE 00ecreuYeHue

CeneHuss 00 DSJEKTPOHHBIX IOJHOTEKCTOBBIX pecypcax, JOCTYI
o0ecrieunBaeTCst HA OCHOBAaHUH MPSAMBIX JOTOBOPOB

K KOTOpPbIM

[lepeyeHs JOKYMEHTOB, MOATBEPXKIAIONIMX HAJIMINES/TPABO WCTIONB30BAHKS IH(PPOBBIX (AJIEKTPOHHBIX)
onbmorek, ObC

1 Konrpaxr Ne 310/1Y ot 11.11.2024 (OBC «Jlamp») |11.11.2024 —10.11.2025

2 Konrpaxt Ne 306//1Y ot 28.11.2025 (OBC «Jlamp») |02.12.2025 — 01.12.2026
Konrpakr Ne 114/]1Y ot 28.05.2024 (DITY. 10-11

3 k1. 3a-Bo «lIpocBemienney». Dnekrponnsiii pecype | 31.10.2024 — 30.10.2025
CIIO «PROFo6pa3oBanue»)
Konrpaxrt Ne 327/1Y ot 25.11.2024 (ObC

4 «IPRbooks») 25.11.2024 — 24.11.2025
Konrpakr Ne 11771/24PROF/300/0Y ot 28.10.2024

5 (Omexrponnstii pecypc CITO «PROFo6pa3zoBanme) 01.12.2024 - 30.11.2025
Jlvmemvonnbiii koHTpakT Ne 6/J1Y ot 07.02.2025 B

6 (OBC HOB eLibrary). 01.01.2025 — 31.12.2025
Jlmmemsnonneiii koHTpakT Ne 47/J1Y ot 16.03.2026 B

7 (3BC HOB eLibrary). 01.01.2026 — 31.12.2026
Komnrpakt Ne 28/11Y or 17.03.2025 (3BC

8 «NANIUM.COM>) 17.03.2025 — 16.03.2026

2025-
Konrpakr Ne 77/1Y or 13.04.2026 (3bC
2026 9 «ZNANIUM.COM») 13.04.2026 — 12.04.2027

10 Konrpakr Ne 152/]1T ot 30.06.2025 Ha } 01.07.2025 — 31.12.2025
npuoOpeTeHNe MePHOANYECKIX HU3/1aHHH

1 Konrpakt Ne 358/1T ot 29.12.2025 Ha 01.01.2026 — 30.06.2026
NpUOOPETEHNE TICPHOAMYECKIX H3/IaHHIA
Jlvmemsvonnbiii koHTpakT Ne 225/J1Y ot 05.08.2025

12 (3BC [Opaiir — CTIO) 05.08.2025 — 04.08.2026
Jlvmemsvonnbiii konTpakt Ne MI101-001807/224/1Y B

13 ot 05.08.2025 (DDY Db «AkageMus») 01.09.2025 — 31.08.2026
CyObnvmen3vonHbiii koHTpakT Ne 243/11Y ot

14 18.09.2025 (@Y mwnarensctBa «llpocBemenue»; | 26.09.2025 — 25.09.2026
9BC «PykoHTY)

15 Horosop Nel01/HDB5/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
(HammonanbHast anexTponHas ouommoreka (HOB)) | (mpomorramms g0 28.03.2027)
AKT BBOJIa B 3KCIUTyaTaIMI0 DJIEKTPOHHOMN

16| Guomorexn BIAY Ne 33 or 19.01.2016 beceporro
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https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-310-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%25D0%259A%25D1%2580%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-306-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf

OOGecneuyeHHOCTh YUeOHOM JTUTEPaTYpOH MpU peanr3anuu padbodei mporpaMMbl

3.1.1. OCHOBHBIE UCTOYHUKU:

1. T'abpuensa O.C., OcrpoymoB W.I'., OctpoymoBa E.E. Xumus. EcrecTBeHHO-Hay4yHbBIN
npoduib: yuael. A CTyACHTOB yupexaeHui cpen. npod. O6pazoBanus / noj pea. O.C. ['abpuensna.
—M.: OO0 «O6pazoBaTenabHO-U3IATETBCKUN HEHTP «AKageMus», 2024. - DOV

3.1.2. JIomoJHUTEIbHBIC HCTOYHHUKH

1. MapteiHoBa, T.B. Xumust: ydeOHMK M TMPAKTUKyM JUIS CPEAHEro MpodeccuOHATBHOTO
obpazoBanus / T.B. MaprteiHoBa, U.B. Apramonora, E.b. T'omyHnoB; mon oOmeli pemakmueir T.B.
MapTblHOBO. - 2-€ u3a., uchp. u jgom. - MockBa: M3marensctBo FOpaiit, 2023. - 368 c. — [DU]-
Pexxum nocryna: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannyeckas xumus: 6a30Bble TPUHIHIELL: yaeOHOe Tocoome st CITO /
MockBa B. B. - MockBa: UzparensctBo Opaiit, 2023. — 143 c. -[DU]- Pexum nocryna:
<URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BbICOKOMONEKYISIpHBIE COCAMHEHHS WM MaTepHaibl Ui IHIICBOM
IpOMBINUIEHHOCTH: ydeOHoe mocobue s CIIO / MakcanoBa JILA., AropoBa O.K. - Mocksa:
W3natensctBo FOpaiit, 2023. — 220 c. - [DU]- Pexxum mocryna: <URL:https://urait.ru/bcode/517743>.

4. AnapnaeB, A.M. OOmas u HeopraHuueckass XUMHs. J[aOOpaTOpHBIN MPAKTHKYM: ydeOHOE
nocobue mia CIIO / AnmapueB A.U., KazakoBa A.A., Illesuunwsina JI.B. -Mocksa: M3narenscTBo
IOpaiit, 2023. - 159 c. - [DU]- Pexxum nmocryna: <URL:https://urait.ru/bcode/514569>.

3.1.3. MeTtoanueckne U3IaHNS
1. Xumust [DIeKTpOHHEIA pecypc]: METOOUYECKHE YKA3aHUS 10 U3YYEHUIO NUCLUILINHBI IS
oOyyarommxcsi @O CIEHMUAJBHOCTSIM cpenHero npodeccuoHalabHOro ooOpaszosanus 36.02.01

«Berepunapus», 36.02.05 «Kunonorus» / [coct. I'.A. Masran]. - Boponex: Boponexckuii
TOCYJIapCTBEHHBIM arpapHbiii  yHuUBepcuter, 2025. - Pexxum mocryma: s aBTOPU30BAHHBIX
TOJIB30BaTENIEMN. - TeKCcTOBBIM (aii. - Adobe Acrobat Reader  4.0. -

<URL:http://catalog.vsau.ru/elib/metod/m10876.pdf>.

3.1.4. [lepponnydeckue U3IaHUS:

1. BectHuk BopoHEXCKOTO TOCYZapCTBEHHOIO arpapHOro YHHUBEPCHTETA: TEOPETUUYECKUU M
Hay4YHO-TIpaKTU4YecKuil xypHas / Boponex. roc. arpap. yu-T - Boponex: B'AY, 1998-

2. Kypuan ananutuueckoit xumuu / Poccuiickas akanemusi Hayk - MockBa: Hayka, 1946-

3. Kypuan ¢usnueckoit xumuu / Poccuiickas akagemust Hayk - Mocksa: Hayka, 1934-

4. XumHs U TEXHOJOTHS MHIIEBBIX MPOIYKTOB [DIeKTpoHHBIN pecypc]: PedepaTtuBHblii
xypHan / BUHUTU PAH - Mocksa: BUAHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel 1 HHOOPMAIMOHHBIC TTOPTAIIBI

1. http://hemi.wallst.ru/ - Xumus. oOpa3oBaTelIbHbIN CANT JUIS MIKOJILHUKOB U CTYJCHTOB.

2. https//himija-online.ru/ - Xumwus on-line.

3. http://chemistry-chemists.com/ - XXypuan Xumust 1 XMMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadeapst xumuu BI'AY.

5. http//Awww.chem. msu.su/rus/elibrary/ - Diexrponnast OMOIMOTEKa MATEPUAIOB 110 XMMHUH.
6. https//ru.wikipedia.org/ - Bukuneaus - SHIIUKIONEANS Ha PYCCKOM S3BIKE.
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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
https://urait.ru/bcode/517743
https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m10876.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/
https://ru.wikipedia.org/

3.2. MaTepuajibHO-TeXHHYECKOe U NPorpaMMHoe oleciedeHue

CeneHusi 0 MPOrpaMMHOM OOeCTIedeHNH OOIIEro Ha3HAYCHUS

Ne Ha3zBanue Pasmemenne
1 | Onepammonnsie cuctembl MS Windows / Linux IIK B n0KANEHOH CeTH
BIr'AY
o | TlakeTbl OPHCHBIX IPHIOKESHNH Office MS Windows / 1K B j0KabHOI ceTH
OpenOffice BTAY
3 | IIporpammst jumst ipocMoTpa (aiios Adobe Reader / DjVu IIK B n0oKanbHOI ceTH
Reader BrAy
4 | bpaysepst Snnexc Bbpaysep / Mozilla Firefox / Internet 1K B n0oKanbHOI ceTH
Explorer BIr'Ay
5 | AnruBupychas nporpamma DrwWeb ES IIK B noxansHol ceTn
BIr'AY
6 | IIporpamma-apxusatop 7-Zip IIK B n0KaILHOH CeTH
BI'AY
7 | MymsTumeaua npourpsiBateas MediaPlayer Classic 11K B noxasHOH CeTH
BI'AY
8 | Inaropma onmaiin-oGyderms elearning server TIK B iokasm,HOM ceTH
BIr'Ay
9 | Cucrema kommbroTeproro TectupoBanmst AST Test IIK B noxansHol ceTn
BIr'AY
ITomemenns 11 BeieHUss 00pa30BaTEIbHOrO Iporecca u 000pya0BaHHEe
Ne /m (HanmenoBanme 00BeKTa, TOATBEpKIAIOMET Aapec (MecTomnonoXxeHue) o0BbeKTa
HaJIM4Iue MaTepHabHO-TEXHIYIECKOrOATBEPIKAAIOMIETO  HAJIMYUE  MaTepHAIHLHOA
obecrieueHnsi, C  TNEPEYHEM  OCHOBHOTTEXHHMYECKOro obOecredyeHus (¢ yKa3aHueM
000py10BaHH. HOMEpa TakKoro OO0BbEKTa B COOTBETCTBHHM C
JIOKyMEHTaMH 1o TEXHAY € CKOY
VMHBEHTAPH3AIHN).

1 V4yeOHas ayJauToOpHs AJIs1 TIPOBECHUSA sanasTui] 394087, BOpOHe)KCKaSI 0o0J1acTs, T. BOpOHe}K, Yy
BCEX BWIOB, B TOM uHcie rpymmobix ¥ THMHpsseBa, 21. 3nanue ydeGHOro Kopmyca
MHIVBHIYaIbHbIX — KOHCYIBTAIWH, TeKymerdOTACICHWS  CPEIHEro  MpO(eCCHOHAIBHOIQ
KOHTpONS M  TIPOMEXKYTOUHOH ATTeCTAINH obpazoBanust (Koprnyc CIIO, obmexwurne Ne 6
KOMIUIEKT yueOHOM MeGem|2YA- 104
JIEMOHCTPALMOHHOE ~ 000pyOBaHHE, YueOHOA
HaTJIsTHbIE TI0COONS.

2 |Momemenue amsa camocTosTensHOH pa6orsi{394087, Boponexkckas 06macTh, r. BopoHek, yi.

KOMIUIEKT y4aeOHoI mMebenm|
JIEMOHCTPAIMOHHOE 00O0pYJ0BaHHEe W YIeOHOA
HATJISITHBIC TI0COOUS, KOMIIbIOTEPHASI TEXHHKA C
BOBMO)KHOCTBIO ~ TOJAKIIOYCHUS K CETH
«urepHeT» W obecreyeHdeM JOCTyma B
ANEKTPOHHYIO MH()OPM aIMOHHO
0o0pa3oBaTeNbHYI0  Cpedy,  HCHOJIb3yeMod)
nporpaMmHoe  obecrieuenne MS  Windows
Office MS Windows, DrWeb ES, 7-Zip
MediaPlayer Classic, SIlunexc Bpaysep/ Mozillaj
Firefox / Internet Explorer, ALT Linux
LibreOffice

TumupsizeBa, 21. 37anue ydeOHOro Koprmyca
OT/ACJICHUS cpeaHero  MpogeCcCHOHALHOT
obpazoBanma (Kopryc CIIO, obmexurue Ne 6)
aym.103.
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4. ®OHJ] OHEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB

OCBOEHUsA JUCHUIIVIMHBI

4.1. OueHka pe3y/ibTATOB OCBOEHHSA M CHMIIIMHBI

Kona u nHaumeHoBanue ¢opMupyeMbIxX @D opMbI H METOABI KOHTPOJIS U OIl€ HKH
KOMIIe Te HITU A
OK-07 ConelcTBOBaTh COXpaHeHUIO | DopMmbl KOHIMPOA 00yUeHUA:
OKpYy)Xalollle  Cpelbl,  pecypcocOepekeHnto, | - ToMallHee 3aJaHue MPOOJIEMHOTO XapaKkTepa;
3pPeKTUBHO JCWCTBOBATh B  4YPE3BhIUAMHBIX | - MpPAaKTHYSCKHE 3aJaHWsd HAa  pCIICHHS

curyaluiax

XUMUYECKUX 33724
- YCTHBIN OMpoc;

- TECTHUPOBaHUE

Dopmut OyeHKu pe3ynibmamueHocmu
oOyuenus: TpPajWLMOHHAs CUCTEMa OTMETOK B
Oa/ulax 3a KakKAyH BBIIOIHEHHYIO paboTy, Ha
OCHOBE KOTOPHIX BBICTABISIETCSI UTOTOBas
OTMETKA.

4.2. Kputepum oleHKH pe3yJIbTATOB 00y4eHUsl

4.2.1. Kputepuu OlleHKHM JK3aMeHa

OrneHKa, YpOBEHb

OmnmcaHue KpUTepUeB

«OTIIIHOY,
BBICOKHI YPOBEHB

OOyuaronmiicss TOKa3aJ TPOYHBbIE 3HAHWS OCHOBHBIX —TIOJIO’KEHUIA
y4eOHO! AMCLMIUIMHBL, YMEHHE CAaMOCTOSATEIbHO pElIaTh KOHKPETHBIE
NpPaKTUYECKHEe  3aJaud  TOBBIIICHHOM  CJIOXKHOCTH,  CBOOOIHO
UCIIONB30BaTh  CHPAaBOYHYIO JIMTEpPATypy, JeJdaTb OOOCHOBaHHbIE
BBIBOZIBL.

«Xopouio,
TIOBBIIIEHHBIN YPOBEHb

OOyuaronmiics TOKa3aJ TPOYHBIC 3HAHWSI OCHOBHBIX —TIOJIO’KEHHUI
y4eOHOM AWCIMIUIMHBI, YMEHHE CaMOCTOSTEIBHO PEIIaTh KOHKPETHBIC
NpaKTUYECKHE 3ajaud, MpelyCMOTpeHHble pabodeil mnporpaMMmon,
OPHEHTHPOBATHCSA B PEKOMEHIOBAHHON CIPaBOYHOM JIMTEPATYpPE, YMEET
MPaBWIBHO OLECHUTH IOJYYEHHBIE PE3yIbTaThI.

«Y D OBIIETBOPUT €JILHOY,
TIOPOTOBBI YPOBEHb

OOyuvaronuiicsi TiOKa3ajd 3HAHWE OCHOBHBIX TIOJIOXKCHUH YydeOHOM
OUCLMIUIMHBI, YMEHHME TOJydyaThb C [OMOLIbIO  MperopaBaTelIs
MPaBWILHOE pELICHHE KOHKPETHOM MPaKTHYECKOW 3ajJauyd M3 YHCHa
MPEeTyCMOTPEHHBIX paboueii MPOrpaMMOH, 3HAKOMCTBO c
PEKOMEHTOBAHHOW CTIPABOYHON JIUTEPATYPOI.

«HeynoBneTBOpUTEILHO»
HUBKUIA YPOBEHb

IIpu orBeTe oOydaromerocsi BBISBHINCH CYIIECTBEHHBIE MPOOEIbI B
3HAHUAX OCHOBHBIX TIOJIOOKEHHWA Y4YeOHOW NIHCIMIUIMHBI, HEYMCHHE C
MOMOIIBIO MPETNOaBaTENsl MOMYyYUTh NPAaBWILHOE PELIEHHE KOHKPETHOM
MPaKTUIECKOW 3ajlayd W3 4YHClia TPEeIyCMOTPEHHBIX  pabodeh
MporpaMMoin yaeOHON TUCTMILTUHEI.

4.2.2

Kpurepuu onenku nudg ¢epeHIMpPOBAaHHOIO 3a4eTa

OneHka, ypoBeHb

Ormmicanrie KpUTEpHEB

«3a4TeHO (OTJIMIHO)»,
BBICOKHI YPOBEHb

OOyuvatonumiicsi TIIyOOKO W TPOYHO YCBOWI BeCh IPOrPaMMHBIH
MaTepuall, UICYEPIIBIBAIOIIE, TI0CJIEI0BATEIILHO, TPAMOTHO U JIOTHYECKU
CTPOMHO €ro W3JlaraeT, He 3aTPyJHAETCS C OTBETOM TNpHU
BUOM3BMCHCHIN 3a/IaHKs, CBOOOIHO CIPABIIETCS C 3aJadaMu |
NPaKTUYECKUMH 3aJJaHUSMH, TPABWIHHO OOOCHOBBIBACT TPHHATHIC
pelIeHHsI, yMEET CaMOCTOSATEILHO 00001aTh ¥ M3J1araTh MaTepHal, He
JIOTyCKasi OIIHOOK.
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«3a4TeHo (XOpoIIo)»,
MOBBIIICHHBI YPOBEHb

OOyuaromuiicss TBEpO 3HAET MPOrpaMMHbIH MaTepuasl, FPaMOTHO U 10
CYIIECTBY HM3JIaraeT €ro, He JOMyCKAeT CYIIECTBEHHbIX HETOYHOCTEH B
OTBETE€ Ha BOIPOC, MOXET IMPAaBWIHHO IPUMEHITh TEOPETHUUECKUE
MOJIOKEHWs] M BJIAZIc€T HEOOXOAMMBIMU YMEHHSMH M HABBIKAMH IIPU
BBITIOJTHEHUM TIPAKTHYECKHX 3aTaHAM.

«3a4yTeHo
(YAOBIETBOPHUTEIILHO)»,
TIOPOTOBBIl YPOBEHBb

OOyuaromuiicss YCBOWI TOJIBKO OCHOBHOM MaTepwaj, HO He 3HAeT
OTACIBHBIX  JIETaJNiel, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBWIbHBIC  (DOPMYJIMPOBKH, HapyllaeT TIOCJICOBATEILHOCTh B
VBJIOKCHUM TIPOIPAMMHOTO MaTepualia M UCTILITHIBACT 3aTPYIAHCHHS B
BBITIOJTHCHUH TIPAKTHUYICCKHX 3 [aHHU.

«HesauTeHo
(HEeY10BIE TBOPUTEIIHHO)»
HU3KHI YPOBEHb

OOyuaronmiics He 3HA€T 3HAYMUTEIHHOM YacTH TPOrPaMMHOTO
Marepuana, JOIMyCKaeT CYIIECTBEHHbIE OMMOKH, C OONBIINMHU
3aTPYyAHEHWSIMH BBITIONHIAET NPAaKTHUIECKHE 3a1aHUA, 3a1a9 M.

4.2.3. Kputepun OueHKH TeCTHPOBAHHUS

Ouenka, ypoBeHb

Iloka3aTens OneHKH

«OTmaHOY,
BBICOKHI YPOBEHb

He menee 90 % 0OasuioB 3a 3a7aHusa TecTa.

«Xoporo,
TPOABUHYTHIN YpOBEHb

He menee 75 % 0OaJjuioB 3a3agaHusa TECTA.

«Y IOBIETBOPUTEIHHOY,
TIOPOTOBBI YPOBEHBb

He menee 55 % 0auioB 3aaHus TECTA.

«HeynoBneTBOpUTEIILHOY
HU3KUI YPOBEHb

Memree 55 % 0OasuioB 3a 3a1aHuA TECTA.

4.2.4. Kputepuu OlleHKH YCTHOTO 0Mpoca

OrueHka, ypOBEHb

Orncanue Kpurepres

«OTINIHOY,
BBICOKHI YPOBEHb

BricTaBnsieTcs1, ecii 00y4arolyiics TOCIeI0BATEIbHO, YETKO, CBSI3HO,
000CHOBaHHO ¥ 0€30IMO0YHO M31araeT yueOHbIi MaTepral; 1aeT OTBET
B JIOTMMECKOW TIOCJIENOBATEIBHOCTH C WCIOIB30BAHUEM TIPUHIATON
TEPMHHOJIOTYHY; TIOKAa3bIBAET TMOHUMAHKHE CYIIHOCTH PacCMAaTPHBAEMBIX
MOHATHI, SIBJICHAA U 3aKOHOMEPHOCTEH, TEOpUIA, B3AaUMOCBSI3EH; yMEET
BBIJICJATh ~ TJIABHOE,  CAaMOCTOSATENIBHO  TOATBEPXKIATh  OTBET
KOHKPETHBIMHU TIpUMepaMHu, (haKTamMu; CaMOCTOATEIBHO aHAIMBHPYET U
00001IaeT TEOPEeTHUECKHH MaTepuais; CBOOOJHO YCTaHABIHMBAET
MEXIpeIMeTHbIe (HA OCHOBE paHee TMNPHOOPETCHHBIX 3HAHWH) W
BHYTPUIIPEIMETHBIC CBSI3W; YBEPCHHO W OE30MMOOYHO TPUMEHSIET
TIOJyYeHHbIE 3HAHWS B PEIICHNM HOBBIX, paHee HE BCTPEYaBIIMXCS
3a/a4y; PalHMOHAILHO HCTIONB3YeT CIPaBOYHBIE MAaTepHabl, y4eOHK,
JIOTIONTHUTEJIBHYIO JIMTEPaTypy, NPUMEHSICT YIOPSIIOYCHHYIO CHCTEMY
YCJIOBHBIX O00O3HAUCHWH TpH BEICHMM 3alMCEH, CONMPOBOXIAIOIIMX
OTBET; JOIyCKAaeT B OTBETE HEJ0UYETHI, KOTOPBIE JIETKO HCTIPABISET 10
TpeOOBAHUIO MPETIOIABATEIS.

«Xopomio»,
TIOBBILLIEHHBIN YPOBEHb

BricraBnmseTcsi, eciu OOy4alOIIMICS TOKA3bIBAET 3HAHWE BCETO
M3y4EHHOTO y4eOHOro MaTepHasa; 1aeT B OCHOBHOM NPABWIbHBIN OTBET;
yueOHBI  MaTepual  m3naraeT B OOOCHOBAHHOM  JIOTMYECKOM
MOCJIeJOBATEIbHOCTH, MPU 3TOM JOMYCKaeT OAHY HErpyoyro OLIMOKY
win He Oonee JBYX HEJOYETOB B HCHONB30BAHMM TEPMHHOIOTUU
y4eOHOro mnpeaMera, KOTOpble MOXKET HCIPABUTh CaMOCTOSTENBHO;
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aHaIMHUpyeT U 0000IIaeT TeopeTH4eCKHil MaTepuan; CcoOogaeT
OCHOBHbIE  MpaBWIa  KyJIbTypbl  YCTHOH  pedd;  NpUMEHSET
YIOPSIIOYEHHYI0O CHUCTEMY YCIIOBHBIX OOO3HAUCHMH TIpM BEICHUU
3aIHcel], CONPOBOXKAAOIMX OTBET.

«yI[ OBJICTBOPUT CJILHOY,
HOpOFOBLIﬁ YPOBCHb

BricTaBnsieTca, ecnu  oOydaroUMiics: JAEMOHCTPUPYET  YCBOEHHE
OCHOBHOTO COJEp)KaHMs Y4eOHOro marepuasa, UMeeT MpoOelbl, He
MPETSITCTBYIOIINE JTaJIbHEUIIIEMYy YCBOCHHIO Y4eOHOro martepuadia;
MPUMEHAET TONyYEHHbIE 3HAHKMS TPU OTBETE HA BOIPOC, AHAI3E
NPE/UIOKEHHBIX ~CUTyalid 1o 00pasiy; [OIMyCKaeT OIIMOKH B
WCTIONIb30BAaHMM  TEPMUHOJIOTMM Y4e€OHOro TMpenMeTa; IOKa3bIBaeT
HEJIOCTATOYHYIO C(OPMHUPOBAHHOCTh OTJCIBHBIX 3HAHWA W YMCHWM,
BBIBOIBI W O00OOINEHHWS apryMeHTHpyeT cja0o, IOMyCKaeT B HUX
OIIMOKM; 3aTpyAHseTcss T@pU aHajamse M 0000IeHMH y4eOHOro
Marepuala; JacT HeNoNHbIe OTBETHl HAa BOMPOCHI TpEnojaBaTess WiIN
BOCTIDOM3BOAUT COZICPXKAaHHE paHee TPOYUTAHHOIO Y4eOHOro TEKCTa,
cmabo  CBS3aHHOTO  C  3aJaHHBIM  BOMPOCOM;  HCIIONB3YeT
HEYNOPSJOYEHHYI0 CHCTEMY YCJIOBHBIX OOO3HAUEHMH NpU BEICHUU
3ammcel, COMPOBOXKAAIOIINX OTBET.

«HeynoBneTBOpUTEILHOY,
HW3KHIl YPOBCHBb

BeicTaBiseTcst, eciim 00yJaroLIHics: He PaCKPbLT OCHOBHOE COZIePIKaHHE
y4e0HOro mMarepuasia B IpejesiaX MOCTABJICHHBIX BOMPOCOB; HE yMeeT
NPUMEHATh MMEIOIIHMECs] 3HAHMS K PEIICHUI0 KOHKPETHBIX BOMPOCOB H
3ama4 mo oOpasily; JOIMyCcKaeT B OTBETE Ooiee MBYX IpyOBIX OMIMOOK,
KOTOphIE€ HE MOKET WCTPABUTHh Ja)KE MNPU MOMOIIM O0Y4aOLUMXCS U
npenogaBaTels.

4.2.5. Kpurepuu oneHKH AOKJIAA0B

OueHka, ypoBeHb

Omycanue KpUTEpUeB

«OTIIIIHOY,
BBICOKH YPOBEHb

CoorBeTcTBHE LEIAM W 3aJa4aM JUCLMIUIMHBI, aKTyaJlbHOCTH TEMBI U
paccMaTpuBaeMBbIX MPOOJIEM, COOTBETCTBHE COJIEPKAHMS 3asIBJICHHON TeMe,
3asiBICHHAsl T€Ma TOJHOCTBHIO PAcKphITa, PACCMOTPEHUE TUCKYCCHOHHBIX
BOIPOCOB IO Tpo0JeMe, HAYYHOCTH SI3bIKA W3JIOXKEHWs, JIOTHYHOCTh MU
NOCJIEIOBATEIFHOCT, B M3JIOKEHMM ~ MaTepuasa,  KOJIMIECTBO
UCCJIC/IOBAHHON JIMTEpaTypbl, B TOM 4YHCJIC HOBEHIINX HCTOYHHMKOB IO
npobnemMe, YETKOCTh BBIBOAOB, OGOpMICHHE pPabOThl COOTBETCTBYET
NpeIbSIBISIEMBIM TPEOOBAHMSIM.

«Xopomo»,
MPOABUHYTHIN YPOBEHBb

CooTBeTcTBHE LEMAM W 3aJadaM JIUCIMITIMHBI, aKTyaJdbHOCTH TEMBI U
paccMaTpUBaeMbIX POOJIEM, COOTBETCTBHE COJIEPKAHMS 3asBJICHHOI TeMe,
HAYYHOCTD SI3bIKa M3JIOKCHMS, 3asIBJICHHAs T€Ma PACKpPbITa HEJOCTATOYHO
TIOJTHO, OTCYTCTBYIOT HOBEHIIIME JIMTEPaTypHbIE UCTOYHHMKH 10 TpodieMe,
npu ohopMIICHHM PabOTHI UMEIOTCS HEJIOUETHI.

«Y IOBIETBOPUTEIHHOY,
TIOPOTOBBI YPOBEHBb

CooTBeTCTBHE IESIM M 3a/adyaM JWCIMIUIMHBL, COJCpKaHue paOOTHI HE B
MOJHOW Mepe COOTBETCTBYET 3asBICHHOM TeMe, 3asBICHHAS TeMa
PacKpbITa HEJOCTATOYHO IOJIHO, HCIIOIB30BAHO HEOOJBIIOE KOIMYECTBO
HAyYHBIX WCTOYHMKOB, HapylleHa JOTMYHOCTh M TOCJIEJI0BATEILHOCTH B
BIIOKEHUN MaTepuala, pu oopMiieHnd paboThl IMEIOTCS HeT0UETHI.

«HeynoBaeTBOPUTEIILHO
HW3KHIl YPOBEHb

Pabora He COOTBETCTBYET LEJISIM U 3a7auaM JIUCLMIUIMHBI, COJCPIKaHHe
paboTBl He COOTBETCTBYET 3asBICHHONM TeMe, COAepKaHue padoTHI
M3JI0)KEHO HE HAYYHBIM CTWIEM
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4.3. OueHoYHbIe CpeJACTBA /IJisl NMPOBe/IeHHs] TeKYIIero KOHTPOJIAA ycleBaeMOCTH

TecroBble 3anaHusA
1. PaccunTaiite maccy NaCl, HeoOxoaumyro Juis noiayderus 0,5 Moib pacTBopa.
IIpaBuabHbIi oTBeT: 29,22 1.

2. Omnpenenute o0OBEM Trasza, 3aHMMAeMOro 2,5 MOJb KHUCIOPOAa TPH HOPMAIbHBIX
YCIOBUSIX (H.Y.).
IIpaBuwiabHbI oTBET: 56 I1.

3. KakoBa koH1eHTpanus pactsopa, eciid B 500 mut pactBopero 10 r KOH?
IpaBuabHbIii oTBET: 0,356 MOJIB/II.

4. PaccuutaiiTe 00beM BOOPOIa, MojrydaeMoro u3 5 r Zn B peakunu ¢ HCL
IpaBwibHblil oTBeT: 1,70 1.

5. Bo3ayx (o6bemMoMm 1 71) ¢ mpuUMEChIO XJIOpa MPOIYCTHIM 4Yepe3 M30BITOK pacTBOpa
Homuma Kamus, mpu 3ToM Beimenuiaock 0,127 r #fioga. OnpenenuTs 0OBEMHYIO JIONIO XJIopa B
IaHHOU Ta30BOU CMECH.

IpaBuabnbiii oTBeT:1,12 (%).

6. T'a3000pa3HbIil MpenenbHbI HEMUKIMYECKUH YyIreBoAopoa oobeMoM 224 mi (H. y.)
COXIIIM U IPOAYKTHI pacTBopuiid B 1 11 0,148 %-it n3BecTkoBO# BOABI (TII0THOCTH 1,0 /™). [Tpu
3TOM ObLIIO MTOosTydeHo 1,0 T ocagka. Onpenenute MOJIEKYISIPHYIO (GOpMyITy YITIEBOJOPOAA.

I[paBuabHbiii oTBeT: C3Hs.

7. Mennyro miacTuHKy Maccoi 20 r omyctuiu B pactBop HuTpara pryru (II). Macca
IJIACTUHKY yBenuumiach Ha 2,73 r. Ilocime 3TOro miacTMHKY MPOKAIWId, W OHA mpuolpena
NepBOHAYaIbHbIN BUJ. Kak H3MEeHUIach MpH 3TOM Macca MJIaCTUHKA ?

IIpaBuabHbIi oTBeT: 1,28 T.

8. Cmech xjopuja MarHus M HUTpaTa allOMUHHUS pacTBopuiiu B Boze. llomyueHHBII
pactBop paznmuiau no Tpem koibam. K 750 r pactBopa B mepBoil konbe 100aBuiIM HU30BITOK
pacTBOpa HuTpara cepedpa. [Ipu rTom obpazoBanock 114,8 r ocaaka. K 300 r pactBopa BO BTOpOif
konoe nobasuin 868,54 r 20% pactBopa ruapokcuaa HaTpus. [Ipu 3ToM MaccoBast A0S IETI0Y U
B pacTBOpe yMeHblmiach B 1,6 pa3a. Beluncinure MaccoByro 0JII0 KaKAOW U3 COJEW B TpeTbhel

KoJ1oe.
IpaBuabhbiii oTBeT: ®(MECh) = 5%); (Al (NO3)3) = 7,1%

9. I'mumepuH o0OpaboTaay KOHIEHTPUPOBAHHON a30THOM KHUCIOTOW B MPHUCYTCTBUH
BOJIOOTHUMArOIEro BemectBa. 100 T MONYYeHHOrO BEIECTBA B30pBalid, a MPOAYKT peakiuu
MPOMYCTUIIU TOCJIEOBATEIBHO YE€pPEe3 PACTBOPHI ILETOUYH, KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI
W HaJ HarpeTor MemHou crmupayipto. OcraBumiics ra3 coopany B MEPHBIA MHJIMHIP HAJl BOJOU.
Kaxoit 310 raz? Kakopa ero macca u oobem (H. y.)?

IIpaBuabHBIA 0TBET: Macca azota 18,5r; 00béM — 14,811

10. Yepes 526,5 r pacTtBopa xjopujaa HaTpus, B KOTOPOM MaccoBasi AOJs BCEX MPOTOHOB
paBHa 54,7%, nponyckaiu 3JEKTPUYECKUM TOK A0 TEX MOp, TOKa Ha aHOJE HE BbIIEINIOCH 22,4
n(u.y.) raza. K oOpa3oBaBiiemycsi B pe3ylbTaTe 3JEKTpOJn3a pacTBopy noOaBuiu 13 r muHKa.
Omnpenenute MacCOBYIO JIOJIFO BCEX MPOTOHOB B KOHEUHOM PacTBOPE.

IpaBuabHbIii oTBeT: 54,8%

11. Oxcup cepol (IV) o0bemom 4,48 1 (H.y.) mponyctuiiu B 100 r 3,6%-H0r0 pactBopa
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rugpokcua Jutusa. CKOJIBKO MOJIb cOJId 00pa30Baoch B pacTBOpe?
IIpaBuabubiii oTBeT: 0,15 MOIB

12. K pactBOpy, comepxamemy 2,5 r Opomuna crponuus, npuiauiaa 10 r 8,7%-Horo
pactBopa cynb(ara kamus. CKOIMBKO T oOcagka MpU 3TOM oOpaszoBanock? OTBeT nmaiTe ¢
TOYHOCTBIO /IO COTBIX (IECSITUYHBIN 3HAK — 3aI1sTas).

IIpaBuabHbiid oTBeT: 0,92 1.

13. B peakuum o030Ha C pacTBOPOM HOIUJA Kalus TNOJy4aeTcss Ta3, KOTOPBIN
B3aMMOJICHCTBYET C aMMHAaKOM Ha KaTaiu3arope ¢ OOpa3oBaHUEM BEIUECTBA, COCTOSILErO W3
JIBYXaTOMHBIX MOJIEKYJI. 3allHIIMTE MOJIAPHYIO MacCy 3TOrO BelecTBa (B OTBETE JIOJKHO OBITh
TOJIBKO YHCIIO C TOYHOCTBIO JI0 LIEJIBIX).

IIpaBuiabHbIi oTBeT: 30 I/MOJIB.

14. Yto ciocoOCTBYET MOTYyYCHHUIO MPOMaHa B MPOIECCe XMMHUYECKOTO B3aUMOICH CTBUS
CsHg(r) + Ha(r) <> CaHg(r) + Q?
IIpaBunbHbIi oTBeT: [IOBBIIEHNE TaBIICHMUS.

15. Bo ckonbko pa3 1enecoo0pa3Ho MOBBICUTD JaBJICHUE CUCTEMBI, B KOTOPOH MTPOUCXOAUT
npespamieHre NO B NOg, ¢ 11e1p10 TTOBBIIIIEHHUS] CKOPOCTU peakiiuu B 729 pa3z?
IIpaBuabHbIi oTBET: 9

16. VYcraHoBHTE TOCIEIOBATEIBPHOCTh HANPABICHHOCTH CMEIICHUS XUMHUYECKOTO
npoiiecca, KOTopblid omuckiBaeTcs ypaBueHuem CO «— COz+ C + Q BciencTBue: a) NpUMEHEHHS
KaTaau3aTropa; 0) MOHMKEHHS AaBIICHUS; B) YBEIMUCHU S KOHIEHTPAlUU KapOOHa; I') BO3paCTaHU
TEMITePaTyPhI

IIpaBUIbHBIH OTBET: HE BJIUSET; BJIEBO; HE BIIUSIET; BJIEBO.

17. 3a cuér BBeAcHUs KaTaau3aropa TEYEHHE XMMHYECKOIO Ipolecca YCKOpSAeTCs,
IIOCKOJIBKY. . .:
IIpaBuiabHBINH OTBET: CHU)KAETCS SHEPIUS aKTUBALIUH.

18. Kak Ha3bIBaeTCs BELIECTBO, 3aMEJISIONIEE MPOLECC XUMUYECKON peaKnu?
[IpaBWIBHBIH OTBET: HHTHOUTOD.

19. JIse émxoctu 3anonHuian paBHbIM 00béMoM HCI ognoli koHuenTpauuu. B mepsyio
€MKOCTh 100aBUJIM LUHKOBBIE TAaOJIETKH, BO BTOPYIO - PaBHYIO UM 110 Macce I[MHKOBYIO NbUIb. B
Kakoil 13 EMKOCTEH paHbllle 3aBEPLUIMTCS peaKius?

IIpaBUIBHBIH OTBET: BO BTOPOM.

20. XumMuueckuii mpoiecc onuckiBaeTcss ypaBHeHneM A + B <« C + JI. Cmemanu no 3
mons BemectB A, B, C. Ilocne yctaHOBIEHUS paBHOBECHS B CMECH OyJeT HaxoauThcs 4 MOJb
BemectBa C. Uemy OyneT paBHA KOHCTAHTa PaBHOBECHS?

IIpaBWIbHBII OTBET: CIUHUIIEC

21. Kak usmensietcst ObIcTpOoTa NPSIMOI peakuu
C3Hs (1) + O2 (1) = CO2(1) + H2O(T), ecnu B 2 pa3a noBbIIAETCS JaBlieHHe?
IIpaBuabHBIH 0TBET: Bo3pacTeT B 64 paza.

22. K XuUMHYECKHM pEaKusM @0 HU3MEHEHHMIO CTENEHM OKHUCICHHs HE OTHOCSTCA
XUMUYECKHE PEAKLHUH. ... ..
IIpaBuabHBIH 0TBET: OOMEHA.
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22. Kakoif METOJ1 HCIIOJIB3YETCSI TIPU PAaCCTAaHOBKE KOI(PUITMEHTOB B ypaBHEHU U ?
IIpaBMIBHBIH OTBET: 3JIEKTPOHHOTO OaaHca.

23. Tlo TennmoBoMy 3(ppeKTy peakiuu noJpa3aenstoTcs Ha..........
IIpaBuiabHBINH O0TBET: SK30TEPMUYECKHUE U IHJOTEPMHUUECKUE.

24. HeoOpaTuMoii Ha3bIBAETCS PEAKIHUA. . ........
IIpaBuiabHBINH OTBET: UyIIAS 10 KOHIA, TO €CTh JIO MOJHOIO U3PacX0I0BaHMS OJHOTO U3
pearupyronmx BEIIECTB

25. Paccuuraiite maccy NaCl, HeoOxomumyro amst moydeHus 0,5 MOJIb pacTBopa.
IpaBwibHbIi 0oTBET: 29,22 T.

26. KTo BriepBbI€ BBIIBUHY/ TEOPUIO THOPUIM3AaLIUN aTOMHBIX OpOUTanen?.
HpaBuwiabhablii orBeT: JI. [lonMHT.

27. Kakoe xonmmuecTBO cBsizedt 6 u Tt B MmoJiekyne CHz-CHO?
IIpaBWIbHBII OTBET: 1IECTh G, OJIHA T.

28. Kako#t tun rubpuau3aiuu XxapakTepeH Ajs aToMa KapOoHa (yHKIMOHATbHOU TPYIIIIBI
CH3;CH,COOH?
IIpaBuIbLHBIH OTBET: sp2

29 Tlo kakoMmy THIy THOPUAN3UPOBAHBI BalleHTHBIE opOuTanu aromoB C B Monekyne CoHy
(cm. puc.)?

H H
N /
/C :C\
H H
IIpaBUIBLHBIH OTBET: sz.

30. He cymecTByeT TuIa raOpuan3aIim. . .....
IIpaBuabHBIA OTBET: SP

31. VYcraHoBUTE COOTBETCTBHE MEXKAYy Ha3BaHHEM OKcHIa U (QOpMylIaMu BEIIECTB, C
KOTOPBIMH OH MOXET B3aMMOJICHCTBOBATh: K KAKIOW TMO3MIMU, OOO03HAYCHHOH OYKBOH,
Mo0EepUTE COOTBETCTBYIOIIYIO MO3HUIIUIO, 0003HAYECHHYIO IIU(PPOH.

Ha3Banue oxkcuaa

A) OKCH]T Kaus;

b) oxcun yrnepona (II);
B) okcup xpoma (11D);
I') oxcup docdopa(V).

®opmyJibl BellleCcTB
1) H,0, MgO, LiOH:;
2) Fe304, Ho0, Si;

3) Hy, Fe30g4, Oy;

4) H,0, N2Os, H3POy,
5) HCI, NaOH, Al

6) A|, N,Os, H,O;
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A b B I

IpaBuwibHbIil oTBET: 4351.

32. YcTaHOBHUTE COOTBETCTBHE MEXKAYy PEarHpyIOIMMHA BEIIECTBAMH W IMPHU3HAKOM
peaKiuu, KOTOPBIA HAONIOAeTCsl TIPU MX B3aUMOJCHCTBHH: K KOKIOH MO3UIIUU, 0003HAYCHHOU
OyKBOH, TOIOEPUTE COOTBETCTBYIONIYIO MO3HIHI0, 0003HAYCHHYIO I (POii.

A) NaFeO, u HCI

B) K>Cr,O7 n HC](KOHLI.)

B) Ca(HCOs3), u NaOH

F) Na [Al (OH)4] u HoS

1) Beinanenue ocaaka

2) U3meHnenue 11BeTa pacTBOpa U BBIJICTICHUE Ta3a
3) OGpa3oBaHue xenTo-0yporo pacTsopa

4) OGeclBeunBaHuEe pacTBOpa

5) Beizenenue 6ecriBeTHOTO Tasa

A b B r

IIpaBuabHbIi oTBeT: 3211.

33. YcraHoOBHUTE COOTBETCTBHME MEXAY PEarHpyIOIMMH BEIIECTBAMH U IMPHU3HAKOM
peaKiiy, KOTOPbIi HaOII0JaeTCs MPU MX B3aUMOJCHCTBUU: K KaXKIOW MO3HMIMH, 0003HAYCHHOM
OyKkBOH, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO U (PPOH.

A) Az 1 Br (p-p)

B) Dranans u KMnOy4 (H')

B) Kap6onar natpust 1 HCOOH

I') Uogua metrmmammonwust 1 AgNO3

1) Buaumble npu3HaKku peakuu OTCYTCTBYIOT

2) Beigenenue raza

3) Belnagenue XenToro ocaaka

4) Beimagenue 0eoro ocajaka u 00eCIBEYMBaHUE pacTBOpa
5) ObecuBeunBaHre MATHHOBOTO PacTBOpa

6) OxpanmBaHue pacTBOpa

A b B r

IpaBuibHbIH oTBeET: 4523.

34. YcraHOBUTE COOTBETCTBHE MEXAY pEarupylOIMMH BEIIECTBAMH U IPHU3HAKOM
peaKIuu, KOTOPhIA HAOMIOAAeTCs MPH WX B3aMMOJCUCTBUM: K KXKIOW MO3UIIUU, 0003HAYCHHOU
OyKkBOM, OIOEPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAUECHHYIO LU (POH.

A) Auerwien u [Ag (NH3)2] OH
b) I'mroko3a u Bry

B) I'moxo3a u Cu(OH); (20°C)
I') ®enonu FeClg

1) Cunee okpanmBaHue pacTBoOpa
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2) O0Opa3oBaHUE METALTUYECKOTO 3epKaia
3) ObGecuBeunBaHuEe pacTBOPa

4) ®uoneToBOE OKpaIMBaHUE PACTBOPA
5) O6pazoBanue ocajka

A b B I

IIpaBuabHbIi oTBET: 5314,

35. U3 yka3aHHBIX B DAYy XMMHUYECKUX DJIEMEHTOB BBIOCPUTE TPU DIJIEMEHTA, KOTOPHIE
HaxogdaTCcd B OJHOM IICPHOAC. Pacnonoxxure BI)I6paHHI)I€ OJICMCHTEI B IOPAAKEC YCUJIICHUSA HX
METATMYECKUX CBOMCTB.

1) Li 2) Be 3) C 4) Si5) Ge

IIpaBuabHbIi oTBeT: 321

36. U3 yka3aHHBIX B psy XMMHUUYECKHX 3JIEMEHTOB BBIOEpUTE TpPU 3IJIEMEHTA, KOTOpBIE
HaxoJiATcss B OJHOW rpynme. PacrmosioxuTe BbIOpaHHBIE JIEMEHTHI B TOPSJIKE BO3PACTaHUS
KUCIIOTHOCTH 00pa3yeMbIX UMH JETYYUX BOJIOPOTHBIX COCAUHEHUM.

1)S2) Cu3) O4)Srb5) Se

IIpaBuabHbIi 0TBEeT:315

37. U3 yka3aHHBIX B PSIy XMMUUYECKHX 3JEMEHTOB BBIOEpUTE TPU 3IIEMEHTA, KOTOPHIE
HaXOJATCS B IVIaBHBIX NMOArpynnax. Pacrnonoxure BbIOpaHHbIE 37IEMEHTHI B OPSAAKE YMEHBIIEHU S
CHUJIBI IPUTSDKEHUS UX BAJIEHTHBIX JJIEKTPOHOB K SIIpY.

1)Sr2)N3)F4)Ti5) V

IIpaBuabHbIi oTBeT: 321

38. VI3 yka3aHHBIX B PSATy XUMHYECKHX AJIEMEHTOB BHIOEPUTE TPH dJIEMEHTA-HEMETAILIA.

Pacrionoxute BBIOpaHHBIE OJJIEMEHTHI B TIOPAAKE YBEIWYEHUS OHHEPTrHUU, KOTOPYIO
HEOOXOMMO 3aTpaTUTh Ha OTPBHIB OJHOIO 3JIEKTPOHA C BHEIIHETN0 YPOBHS aroma (SHEpruu
WOHM3AIUN ).

1)B2)C3)Nad4)K5)F

IIpaBuibHbIH oTBeT: 125

39. CTpocHHe B BUJIE ILIOCKOIO TPEYTrOMbHHKA HMEIOT MOJIEKYIIBI:
(?) P4

(?) H20,

(?) SOs

() BF3

40. IIupamujanbHOE CTPOEHUE UMEIOT:
(7) C02 n BF3
(!) NHsz u PH3
(?) NHsz u BF3
(?) H3O u CO,

41. Yxaxute (GOpMyIbl MOISPHBIX MOJIEKYN (AUTIONEH):
(?) N2

(M HCI

(?) Hz

(?) NO

42 YeMy paBHO KOJIMYECTBO CBs3ei curma B MoJiekyne CoHa?
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(?) omna
(?) Tpu

(!) naTob
(?) getnipe

43. B mMorekyine Kakoro COeIUHCHUS UMEETCS KpaTHas CBS3h?
(?) TpuxmopmeTana

(?) aTanona

(") mponanona

(?) nponinHa

44, Kakoit TMn THOpHAM3AIIMN XapaKTepeH Il aToMa KapOoHa (DyHKIIMOHAILHOW TPYIIIBI
CH3CH,COOH?

(?) sp®
(1) sp
(?) sp’d
(?) sp

45. HenossipHbIMHA MOJIEKYJIAMH SIBJISIFOTCSI:
(M BCk
(?) NHs
(?) SOs
(?) BeF;

46. HamnGorpItiee 3HaUCHHE CBS3CH T B MOJIEKYIIC:
(?) 6yrena-1

() muBUHMIA

(?) Oyrana

(?) Genzona

47. Ilponiecc rmOprIM3aIIUHA TPOUCXOTUT TIPU THUTIC XUMUUYECKOU CBSI3H:
(?) MeTammyeckom

(?) nonnom

(!) xoBaJIEeHTHOM

(?) BOmOpOIHOM

48. B xakom wu3 YKa3aHHBIX HHIKE COGI[I/IHCHI/II‘/'I HMEETCST HauOOJIbIllee KOJIMYECTBO O
cBs3eit?

(1) (CHs) s3CH

(?) CH3-C=C-CHjs

(?) CH2=CH-CH2-CH3

(?) CH,=CH-CH=CH,

49. YkaxuTe COeTMHEHHUE, B KOTOPOM MOJIEKYIIbI HETOJISPHbIE:
(?) NH3
(") CHq
(?) CO,
(?) H2.0

50. B MOJIeKy/Te KaKOTO BEIECTBA HMEETCS aTOM KapOOHa B Sp° THOPHIM3aIHH?
(?) CgHg (ctupo)

(1) CH3CHO (ameranbaerum)
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(?) C¢HsNH,; (anumumn)
(?) CsHsOH (denon)

51. Kakoit tun ruOpuau3anuu XapakrepusyeTcs cMenmBaHueMm 1 s-opOutamm u 1 p-
opOutanu?

(") sp

(?) sp?

(?) sp?

(?) sp’d

52. Monekyrne Kakoro COeIMHEHHUs MPUCYI ONMHAKOBBIA BUJA THOpHAM3alAN OpOuTaieit
BCEX aTOMOB KapOoHa?

(?) Tonyona

(!) 6yraguena-1, 3

(?) yKCyCHOM KHCIOTBI

(?) anrerona

53. IlpupoaHbIii KaydyK — 3TO IOJIUMED...:
(?) Oyraguena

(!) nzompena

(?) ctupona

(?) oTunena

54. YtoObl MpeaoTBPATUTh OKHCICHHUE KaydyKa, TOJBKO YTO JOOBITOTO M3 COKa PACTEHUI,
U pa3MHOXKEHUE B HEM OakTepuii, ero 00pabaThIBaIOT pa30aBICHHBIMU PACTBOPAMH KHCIIOT:

(?) BanepuaHoBOM, YKCYCHOM

(?) MypaBBMHOI, MaCTSTHOM

(?) ykcycHOM, a30THOM

(!) MypaBBUHOM, YKCYCHOM

55. Kakoe coemuHeHue SBIISIETCS MOHOMEPOM AMBUHUIIOBOTO Kaydayka?
(?) 2-xnopOyraauen-1,3

(!) 6yraguen-1,3

(?) 2-metunbyranuen-1,3

(?) BUHMIOCH301T

56. Kak mensiercs kayayk npu 50°C?

(?) cTaHOBUTCS XPYIIKUM, HENIPO3PAYHBIM
(!) cTaHOBUTCS MJIACTUYHBIM, JTUTTKUM

(?) cTaHOBUTCS HEIIACTUYHBIM

(?) cTaHOBUTCS CMOJHMCTHIM, KU IKUM

57. Kakoe cTpoeHue UMEET MaKpOMOJIEKYJIa KayqyKOB?
(?) pa3BeTBIEHHOE

(?) nuHEIHOE U30THYTOE

(?) ceruaToe

(!) muHeitHOE CKpydYeHHOe

58. IcKycCTBEHHBIM KaydyK BII€pBBIC OBLI MOJIYYEH B ... TOMY.
(?) 1962
(?) 1832
(1) 1932
(?) 1862
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59. Bropoe Ha3BaHUE KaydyKa - Opa3uIIbCKas ...
(?) xaydyka

() reBes

(?) raBas

(?) mareBes

60. Kakoii yueHbli1 CHHTE3UpOBaJl KaydyK?
() C.B. Jlebenen

(?) B.B. MapkoBHUKOB

(?) B.B. Ilepekanuu

(?) M.B. JlomonocoB

YcrHbli onpoc
YcTHbIi onpoc

1. YUro siBRIsileTCS MpEeIMETOM U3Y4EHUSI XUMUM ?

2. Kakre yacTu1bl Ha3bIBAIOT aTOMBI I MOJICKYJIbI?

3. Oxapakrepusyite sBiIeHUS auioTponuu. Kakue (akTopsl €ro BBI3BIBAOT.

4. Kakoe BeliecTBO Ha3bIBAIOT CIOXKHBIM?

5. Yrto moka3piBaeT xumudeckas opmyna?

6. Oxapaxrepusyite TTOHATHUS «OTHOCUTETbHAS aTOMHas macca
XUMHYECKOTO 3JIEMEHTa», «OTHOCUTEIbHAsI MOJICKYJISIPHAsI Macca BEIIECTBAY

7. CpopmynupyiiTe 3aKOH COXpaHEHHUS MacChl BEIIECTB.

8. CdopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. SIBISETCS JM 3TOT 3aKOH
YHUBEPCAIbHBIM JJIs BCEX BEIECTB?

9. Cdopmymupyiite 3akoH ABoraapo. Kakue crneiacTBuUsi W3 3TOTO 3aKOHA HMEIOT
Ba)XKHOE 3HAUCHUE 11 XAMHUYECKUX PACUy€TOB?

10. ®opmynupoBka nepuoanyeckoro 3akona /. 1. Meneneesa.

11. Yro takoe nepuon? YUro mokassiBaeT HoMep nepuoaa. Kakue nepro/ipl Bl 3HaeTe?

12. Yro takoe rpynna? Yto noka3pIBa€T HOMEp TPYIIIHIL.

13. Yro Takoe noarpynnsl? Kakue noarpynnsl Bel 3Haere?

14. Yto noka3pIBaeT MOPSAAKOBBIM HOMEP XUMHYECKOIO 3JIeMEHTa?

15. Kak yctpoeHo aromHoe siipo? YTo Takoe U30TOIbI?

16. Kakyto XMMHYECKYIO CBSI3b Ha3bIBAIOT KOBaJIEHTHON? Kakue npu3Haky yduThIBAIOT
MpH KIacCU(UKAMN KOBAJIEHTHBIX CBSI3ei?

17. KakoBbl MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3U?

18. Yto Takoe noHHAas CBsI3b? [[1s1 KaKMX COCTMHEHUN OHA XapakTHpHA?

19. KakuMu 0COOEHHOCTSAMU XapaKTepu3yeTcsi CTPOCHHE aTOMOB METaJlIOB?

20. Oxapakrepu3yiTe MOHSATHE «METALTUYECKas CBS3b». UTO COMMMKAET ATy CBS3b C
VOHHOW M KOBAJICHTHOM CBS3SIMU ?

21. Yro takoe cmecu? Kakue TUMBI cMecei pa3iauyaroT MO arperaTHOMYy COCTOSHHIO
00pa3yronmXx UX BEIIECTB?

22. Yrto Ttakoe nucnepcHble cuctembl? C KaKMMH JUCHEPCHBIMH CHCTEMAaMH BBI
CTaJIKUBaeTeCh Ha MPOU3BOACTBEHHON MpakTUKe U OyneTe MMETh JIeNo B MpodecCHOHAIBbHON
NeATENbHOCTH?

23. Kakyro poJsib UTpaet BoJia B MPOIECCe AIEKTPOIUTHICCKON TUCCOIIAAITUN?

24. OxapakTepu3yiTe NOHATUE «CTEMEHb 3JIEKTPOJUTUYECKON qucconmannun» Ha kakue
TPYIIIBI JESATCS 3JIEKTPOJIUTHI IO CTENEHH AUCCOLHAIIAM ?

25. Oxenapl. MIX knaccuukamusi.

26. Kucnotsl, kaccudukaius, cBocTa. [Ipumepsl KHCIOT.

27. OcHoBaHus, K1accupukaus, COBONCTBA.

28. AMdoTepHBIE THIPOKCHIBI.

29. Comnu, xnaccuuranus. YTo oO1ero Mex,1y OCHOBHBIMH M KUCIBIMHU COJISIMU ?
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30. Kakue acnekrsl Bamel mpodecCHOHANIBHOM JeATeNbHOCTH TpeOyeT 3HaHus o pH?
OO0ocHyiTe OTBET.

31. Oxapakrepu3yiTe OKUCIUTEIbHbIE CBOMCTBA HEMETAIIOB?

32. Uro uzy4aer opranuyveckas xumus’? Kakue BeliecTBa Ha3pIBAIOT OPraHUUECKIUMU ?

33. CdopmynupyiiTe ¥ TOSCHUTE OCHOBHBIC IOJOXKCHUS TEOPHUU XUMHYECKOTO
crpoenust A.M. byriepoga.

34. Ha3oBUTE OCHOBHBIC THUIIBl PEAKIIMU B HEOPTraHMYECKOW M OPTraHMYECKOW XHUMUHU.
Kaxkue peakiiny Ha3pIBaIOT peaKUsIMH ACTUIPUPOBAHUS?

35. Yro oOmiero ¥ B 4eM paziuyusi MEXKAY PEaKUsIMH MPUCOCAUHEHUN C y9acTHEM
QJIKEHOB. M JUEHOBBIX yII€BOA0P0A0B? OTBET NOATBEPAUTE YPABHEHUS XMMUUYECKUX PEAKIIUH.

36. Kakue yriieBo10po/ibl Ha3bIBalOT apoMaTudeckuMu (apensl)? [lpuBeaute npumep.

37.Yto takoe uzomepusi? Yto Takoe roMmosaoru?

38. Uro Takoe (yHKIIMOHANBHAS Ipynna?

39. Kakwue xinaccbl OpraHu4ecKiX COCTUHEHUN BbI 3HaeTe?

40. IlpupoHble HICTOYHUKH YITIEBOJIOPOJIOB.

41. OcoOeHHOCTH CTPOCHHS YIIIEBOAOPOIOB?

42. Tunbl THOPUIN3ALINH, XapaKTePHbIE I YIIIEBOI0OPOIOB.

43. Knaccuduramus KuCI0pOACOACPKAIIMX OPTAaHUYECKUX COSIMHCHUH ?

44. OcoOEeHHOCTH CTPOECHUS CIMPTOB U UX U30MEpPHUs?

45. Kakue XuMu4ecKue CBONCTBA XapaKTepHbI JUIsl CIUPTOB?

46. Yro Takoe denonpl? Kakue cBoiicTBa peHOIIA JI€KAT B OCHOBE €0 MPUMEHEHHUS?

47. Yto Takoe aabaeruipl?

48. Yto Takoe KeTOHBI?

49. Kakue BelecTBa Ha3bIBAIOT KAPOOHOBBIMU KUCIOTAMU ?

50. Kakue cBoiicTBa SBJISIOTCS OOIMMU JUTSI HEOPTAHMYECKHX U OPTaHHMYECKUX KHCIOT?

51. Yto Takoe xkupbi?

52. Yro takoe maprapun? Ero nosnydeHue.

53. YUro takoe mpu1a? Mx nomyueHue.

54. Kakue BelecTBa Ha3bIBAOT yIJIEBOAAMU ?

55. Knaccuduxanus yrieBoJioB.

56.Yro Takoe MoHocaxapuabl? [IpuBeaute npumMepsl.

57. Kakue cBOMCTBA MIIOKO3bl HAXOAAT NPAKTUYECKOE TPUMEHEHUE?

58. Uro takoe aucaxapuapl? [IpuBenuTe mpuMepsl, UX Kiaccu GprKkaus.

59. Uro takoe nonucaxapuabl? Ilpuenure npumepsl.

60. B yeM cx0ACTBO M pazivuuue Kpaxmania U eJUTH0I03b1?

61. Kiaccugukanus a30Tcoep Kaimx OpraHuyecKux COeTuHEHUH.

62. Kakue BeliecTBa Ha3bIBalOT AMUHAMU?

63. Uro Takoe aHWJIMH, €r0 CTPOECHUE U CBOMCTBA?

64. Yto Takoe aMMHOKHUCIOTHI?

65. Kakumu cBoiicTBaMu 001a1af0T aMUHOKHACIOTHI?

66. Kakue Bemecrsa oTHOCATCA K Oekam?

67. Yro Takoe AeHaTyparus OenKoB?

68. Tlonumepsl, X KI1accuUKaLHsL.

69. Kakue monmMepbl Ha3bIBAIOT UCKYCCTBEHHBIMU? B ueM UX OTiiMuKe OT MPUPOAHBIX?

70. Yro Takoe BonokHa? Kakue BU/IbI BOJIOKOH BBl 3HaeTe?

71. bynymee mnoluMepHBIX MarepuagoB. HeoOxoamMoCTh CO3MaHUS  TTOJTHMMEPOB,
paziararonmxcsi B €CTECTBEHHbBIX YCIOBUAX U HE 3arps3HAIONMX OKPYKAIOLIYIO CpEmdy.

IlepeyeHb TEM TOKJIAT0OB
1. M3yueHne XMMHYECKOTO COCTaBa KOPMOB Ui COOAK, POJIM MAaKpO- ¥ MUKPOIJIEMEHTOB B
paruoHe W BIUSHUS PA3IMYHBIX T00aBOK Ha 3/I0POBHE KHUBOTHBIX.
2. XUMHUYECKMUA COCTaB U MEXaHW3M JCHCTBUSI OCHOBHBIX JIEKAPCTBEHHBIX CPEJCTB,

HCIIOJIB3YCMBIX B JICHCHUU co0ak.
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3. XUMHUYECKUN aHAIN3 TOKCUYHBIX BELIECTB, KOTOPHIE MOTYT MPEACTABJIATh ONACHOCTh
JUIs COOAK, ¥ METOJIbI UX IETOKCUKAIIHH.

4. Apomaruueckue COeIMHEHHS U OOOHsAHHE coOak: XUMHS 3alaxoB M MX BOCIPHUSITHE
cobakamMH, UCIIOJIb30BaHHE CO0aK B OOHAPYKEHHH BEILECTB IO 3amaxy.

5. Xumuueckuii coctaB u (PyHKIIMHU IIEPCTH U KOXKH, BIUSHUE PA3THMYHBIX (PAKTOPOB Ha UX
3JI0pPOBBE.

6. VMByueHne XMMHUYECKUX BEIIECTB, BBI3BIBAIOLMX AJUIEPTHU, U METOAbl UX KOHTPOJISI U
JICUYEHUSI.

7. AHanIM3 XMMHYECKOTO COCTaBa IIAMIyHEN, KOHIUIIMOHEPOB U APYIUX CPEACTB yXoJa 3a
cobaxkamu.

8. XuMu4eckue 3arpsi3HUTEIH U UX BO3/ICHCTBUE HA OPraHU3M COOaK.

9. XuMHYecKre acreKThl MPOIEeCCOB Pa3MHOKEHUSI U UX PETYISIus y cobak.

10. Ponbp ¢epMEeHTOB B YIydllleHHMM YCBOSEMOCTH KOPMOB M TOJJIEP’KaHUHU 37J0POBbS
MUIIEBAPUTENBHON CUCTEMBI.

11. XuMus KOpMOB Ui cOOak: COCTaB M BIMSHUE PA3IMUYHBIX HHIPEIUEHTOB Ha 37J0POBbE
JKUBOTHBIX.

12. Opranuueckue n00aBKM B KOpMax: HMX poJib M BIMSHHE Ha MHILEBapeHUE, U
HMMYHHUTET co0aK.

13. Ilectunuasl MU WX BIMSHHE Ha 30pPOBbE JOMAIIHUX >KUBOTHBIX: KaK XUMHYECKHE
BEILECTBA B OKPY)KAIOLIEH cpesie MOTyT MOBJIUATH Ha COOaK.

14. ApomatuzaTopbl M HMX XMMHYECKMI COCTaB: KaK 3alaxy BJIUSAIOT Ha IMOBEACHUE U
HAcCTpOeHHUe COOaK.

15. CunTeTnyeckue U HaTypalbHbIE BEILECTBA B CPEACTBAX MO YXOJy 3a MIEPCThIO: XUMHUS
MIAMITYHEH U KOHIAUIIMOHEPOB sl cOOaK.

16. Amneprensl B KOpMax i co0aK: XWMHUYECKUE COCIMHEHHS, BbI3bIBAIOIIME
AJUIEPTUYECKUE PEAKLIHNU.

17. ®apmaneBTHUeckue mpenapaTsl Ui )KMBOTHBIX: XMMUYECKUE OCHOBBI M MEXaHU3MbI
JICHCTBHSL.

18. Xumusa 3amaxoB: Kak co0akyd BOCHPUHHUMAIOT apoMaThl M Kak 3TO CBS3aHO C
XUMUYECKUMH COEINHEHUSAMM.

19. buopasnaraemple yNakoBKH JJIsi KOPMOB: XMMHYECKUE MaTepuaibl U UX BIUSHUE Ha
9KOJIOTHUIO.

20. BnusiHMe XMMMUYECKHMX BEIIECTB Ha IMOBEAECHHE COOAK: KaK pa3lMyHble COEAUHEHUS
MOTYT U3MEHSTh 1OBE/ICHUE KUBOTHBIX.

21. Xumuueckre cBOWCTBa W 0€30MacCHOCTh HATypalbHBIX Maced JUisl coOak: U3ydeHue
3(UPHBIX Macell U UX IPUMEHEHUS B BETEpUHAPUH.

22. ToxcuuHble BelecTBa AJsi COOaK B JIOMAIHUX YCIIOBHSX: XHMUYECKAE COCIMHCHMUS,
KOTOpPBbIE€ MOTYT OBITH OIACHBI JJIsl MUTOMIIEB (HallpuMep, MIOKOIA, IyK, BHHOTPA).

23. BiusHMe XMMHYECKHX BEIECTB B Cpelle OOMTaHHS Ha 370POBhE COOAK: M3ydeHHE
3arpsI3HUTENEN U UX BO3JICUCTBUS HA )KUBOTHBIX.

24. Xumus 3yOHBIX MacT Ajs co0ak: Kakhue MHTPEAUEeHTHl 0e30macHbl U A(HeKTUBHBI IS
yxoJa 3a 3ydamH.

25. CoctaB W CBOWCTBAa aHTHOAKTEPHAIBHBIX CPEACTB I COOAK: KaK XUMHUYECKUE
BeIecTBa OOPIOTCS ¢ MHPEKIIHSAMMU.

26. BnousHME TOPMOHAJIBHBIX MpPENapaToB Ha 310pOBbE COOAK: XUMHUS U MEXaHH3MBI
JIEHCTBHSL.

27. AHanu3 KpOBHU U €ro 3Ha4eHHE JJIs TUarHOCTUKH 3a001eBaHUH y cOOaK.

28. CuHTeTHYEeCKHE MPOTUBOBOCHAIUTEIbHBIE MpENnapaThl: XUMHUYECKHME OCHOBBI U HUX
IIPUMEHEHNE B BETEPUHAPHON IIPAKTHKE.

29. XUMHMYECKME pEaKIMH IpU MUIIEBAPEHUM Yy co0aKk: Kak MHUIRA pacCLeIUIIeTcs U
YCBAMBAETCsl B OpraHU3Me.

30. IlcuxoakTUBHBIE BEIIECTBAa M HMX BJIHMSHUE Ha MOBEICHUE COOAK: M3ydeHUE XUMUH U

3(peKTOB Pa3TUYHBIX BEIIECTB.
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4.4, OueHoYHbIE CpeACTBA /JIsl MPOBeJIeHUsI MPOMEKYTOUHOI aTTeCcTANMU

Bomnpocs! aust iU ¢p e pe HUUPOBAHHOIO 324€eTa

1. XuMHuyeckuii dJIEMEHT.

2. AtoMm. Slapo aToma, U30TOMBI.

3. DnexrpoHHast 000JI09Ka. DHEPTETUUECKUE YPOBHH, TIOJyPOBHH.

4. AtomHBIE OpOHTANH, S-, P-, 0- SIIEMEHTHI.

5. OcobeHHOCTH pachpeelcHUs] JCKTPOHOB MO OpPOUTANIsIM B aTOMax JJIEMEHTOB IEPBBIX
YETBIPEX MEPUOJIOB.

6. DnekTpoHHas KOH(PUTYpaLUsl aTOMOB.

7. OCHOBHBIC XUMHUUECKHE 3aKOHBI

8. [lepnonuueckas cuctema xumMudeckux daemMeHToB [[.M. Menneneena.

9. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKUX AIIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U
CJIOKHBIX BEILECTB I10 TpyImnam u neproaaM [leproanyueckoit CHCTEMBI.

10. 3naueHre MEPUOAMICCKOTO 3aKOHA U CUCTEMBbl XUMHYEeCKHUX 35ieMeHToB [[.1. MeHnneneena B
pPa3BUTHH HAYKH.

11. VYcraHoBieHHE CBS3M MEXIy CTPOEHHEM aTOMOB XHMHYECKMX JJIEMEHTOB U
MEPUOINYCCKIM H3MEHEHUEM CBOHMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUH B COOTBETCTBHUH C
noJiokeHueM [lepnoanyeckoi CUCTEMBI.

12. Ctpoenue BemecTBa. XUMHUYECKast CBSI3b.

13. Buapl XuMudecKol CBsI3U (KOBAJICHTHAS HETIOJSAPHAS M TIOJISIpHAS, HOHHAS, METaJUTHYeCKas).

14. MexaHu3Mbl 00pa30BaHUsSl KOBAJICHTHONH XUMHYECKOW CBs3M (OOMEHHBIH W JIOHOPHO-
aKI e TOPHBIN).

15. BomopoaHast ¢Bsi3b. BaleHTHOCTB. DJIEKTPOOTPUIIATEIIEHOCTb.

16. Creniens okuciaeHus. VIOHBI: KAaTHOHBI M aHHOHBI

17. Knaccudukarust HeOpraHu4eCKUX BEIIECTB.

18. HomeHknaTypa HEOpraHMYECKUX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIOTHI, COIH).

19. BerecTBa MOJIEKYJISIPHOTO W HEMOJICKYISIPHOTO CTPOCHUSI.

20. ArperaTHbIe COCTOSIHHS BEINECTBA.

21. 3aKk0H IMOCTOSHCTBA COCTaBa BEIICCTBA.

22. Tubl KPUCTALTUYECKAX PEUICTOK (aTOMHAsI, MOJISKYIIIpHAs, WOHHAs, METaJUTMYeCKasl).

23. XuMuuecKkasi peakiiusl.

24. 3akoHBI COXpaHEHUS MAacChl BEIIECTBA, COXPAaHEHUS M TMPEBPAIICHHUS SHEPIUU MPHU
XUMHYECKUX PEAKIIHSIX.

25. OKHCIHTEIBHO-BOCCTAHOBHUTEIIbHBIC peakiuu (YpaBHEHHS OKHCJICHHUS-BOCCTAHOBJICHUS,
CTENEHb OKHUCIEHHS, OKHCIHMTEIb U BOCCTAHOBUTEIb, MPOLECCHl OKUCICHUS U BOCCTAHOBJICHUS,
BOKHEHIIME OKUCITUTENN U BOCCTAHOBUTEH, METO/I JJICKTPOHHOTO OajaHca, JIEKTPOJIN3 paCTBOPOB U
pacIjiaBoB BEIIECCTB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B MPHUPOJE, TPOU3BOJICTBEHHBIX
MpoIeccax U KU3HEIEATEIIbHOCTH OPTaHU3MOB)

26. CxopoCTh peakiuu, €€ 3aBHCHMOCTh OT PA3IUYHBIX (DPAKTOPOB: MPHPOIBI PEarupyrommx
BEINECTB, KOHIICHTPAIIMM PEarupylolMX BEIIECTB, TEMIEpaTypbl H IUIOMAIU PEaKIMOHHOM
MMOBEPXHOCTH.

27. TermmoBbie A(dEKTEI XUMHUYSCKMX PEAKIHH: 3K30- W JHJIOTCPMUUYCCKHE PEAKIIHH.
OOpaTtuMBbIe peaKInHu.

28. Xumnueckoe paBHOBecrue. DakTOphI, BIUSIONME HA COCTOSHUE XHMHYECKOTO PAaBHOBECHS
(KOHIIGHTpAIUs PEAareHTOB WJIM TPOIYKTOB pEaKIHWH, JaBjicHUe, Temmeparypa). [lpunmun Jle
MaTenne

29. PacTBOpBI. Bupl pacTBOPOB MO COACPIKAHHUIO PACTBOPEHHOTO BEIIECTBA. PaCTBOPUMOCTD.
[loHsiTHE O MUCTIEPCHBIX CUCTEMAX.

30. DnekrponuTtryeckas auccouuanus. CuiabHbIE U cladble DJEKTPOJIUTHI, HEIJIEKTPOIUTHI.
Peakuum nonHoro oomMeHa

31. Meramnsl. Tlonoxxenune meramioB B Ilepuoanyeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB.

OcobennocTtu CTPOCHHU S SJICKTPOHHBIX 000J104eK aTOMOB METAJLJIOB.
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32. Obume Qusnueckue cBoiicTBa MeTaioB. CIlaBbl META/UIOB. DJICKTPOXUMHUYECKUN PSIJT
HAIIPSDKEHU N METaJIOB.

33. XumHueckhe CBOWCTBAa BAKHCHIIMX METAJIOB (HATPHM, Kaluwi, KaJlbI[Mid, MarHwi,
QIIOMMHUI, IUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIUHEHUH.

34. O6ume crocoObl MOydeHUs MeTaIoB. [IpuMeHeHrne MeTaioB B ObITY M TEXHUKE.

35. Hewmeramiel. [lomokeHue HemerawmioB B llepumogmdeckoil cucTeMe XHMHYECKHX
sanemeHToB JI.M1. MeHieneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.

36. ®usndeckue CBOMCTBA HEMETAUIOB. AJUTOTPOITUS HEMETAIIOB (Ha MpUMeEpe KUCIOpO/a,
cepsl, ochopa u yriaeposa).

37. XuMHUeCcKUe CBOWCTBA M MPUMEHEHHUE BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, CEPbl, a30Ta,
doctopa, yrmepoma M KpeMHHs)) M HX COCAMHEHHH (OKCHUIOB, KHCIOPOJCOJCpIKAIMX KHUCIIOT,
BOJIOPOJHBIX coeqMHEeHUH ). [[puMeHeHre BaXKHEH X HEMETAJIJIOB M X COSIMHEHUH.

38. XumHuUecKMe CBOMCTBAa OCHOBHBIX KIACCOB HEOPraHMYECKUX BEIECTB (OKCHJOB,
TUJIPOKCUIIOB, KUCIOT, cojedl u jp.). l'eHeTudeckas CBs3b HEOPraHWYECKMX BEIIECTB,
MPUHAUIeKAIMX K PA3TMYHBIM KIIaccaM.

39. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCUHEHUH,
BBICIIMX OKCHJ/IOB U T'MJIPOKCUJIOB.

40. UnenTudukaus HEOPraHUYECKAX BEIECTB

41. .Ilpou3BOJACTBO HEOPraHMYECKUX BEIIECTB. 3HAU€HWE M MPHUMEHEHHE B OBITY M Ha
MIPOU3BOJICTBE

42. Tlpeamer opraHUuYecKOd XMMHUH: €€ BOSHMKHOBEHHE, PA3BUTHE U 3HAUCHUE B MOIY4CHUU
HOBBIX BELIECTB M MaTepuanoB. Teopus cTpoeHus opraHudeckux coenquHeHuit A.M. byrieposa, e€
OCHOBHBI€ MOJOKEHUS.

43. CrpykrypHble (opMmynsl opraHudeckux BemecTB. ['omomorusi, u3zomepus. XuMUYECKas
CBSI3b B OPIraHMYECKUX COEIMHEHUAX: KpaTHbIE CBSA3U, G- U T-CBS3U.

44. TlpencraBineHnue o KiaccupUKaMU OpraHMYECKHX BellecTB. HoMeHKmaTypa opraHuyeckux
COEMHEHMH (cucTeMaThyeckas) U TpUBHAJIbHBIE Ha3BAaHUs BAXHEUIIMX MpeACTaBUTENIEH KIIacCOB
OpPraHUYECKUX BEILECTB

Bomnpocs! s 3k3ameHa.

1. XumMuueckuii 3JIeMEHT.

2. Atom. SIapo aToMa, U30TOMHI.

3. DnexTpoHHas 000J104Ka. DHEPreTUUECKue YpOBHU, MOYPOBHHU.

4. AToMHBIE OpOHTANH, S-, P-, 0- SIIEMEHTHI.

5. OcobeHHOCTH pachpeneieHusl 3JIEKTPOHOB MO OpOUTaIsiM B aToOMax 3JEMEHTOB MEPBBIX
YETBIPEX MIEPUOJIOB.

6. DneKkTpoHHast KOHPUTYpAIUs aTOMOB.

7. OCHOBHbBIE XUMUYECKHUE 3aKOHBI

8. [lepmoanueckas cucrema xumudeckux 3nemeHTos J[.M. Menaeneena.

9. 3aKOHOMEPHOCTH W3MEHEHUSI CBOHCTB XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU TIPOCTHIX U
CJIOKHBIX BEILECTB I10 rpymnam u nepuojaam [leprnoanueckoit CUCTEMBI.

10. 3navyeHne MepUOIUIECKOTO 3aKOHA M CHUCTEMBI XUMHUECKUX drieMeHToB J[.W. MeHieneeBa B
pPa3BUTHH HAYKH.

11. VYcraHoBieHHE CBS3U MEXIy CTPOGHHEM AaTOMOB XUMHYECKUX JJIEMEHTOB U
MEPUOJNYECKIM U3MEHEHUEM CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUH C
noJjiokeHueM [lepnoagnyeckoil CHCTEMBI.

12. Ctpoenue BemecTBa. XUMUUYECKasl CBS3b.

13. Bunsl XuMH4eCKOM CBsI3H (KOBAJICHTHAS HETIOJISIPHAS M TIOJISIPHASI, MOHHAS, METAJLTUYECKAs).

14. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHON XWMHYECKOW CBs3M (OOMEHHBIH W JOHOPHO-
aKIeTOPHBIN ).

15. Bomopoanas cBsizb. BaleHTHOCTB. DJIEKTPOOTPULIATENEHOCTb.

16. Ctenens okucnenus. MoHbI: KATHOHBI U AHUOHBI

17. Knaccuduxanus HEOpraHMYECKUX BEILECTB.
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18. HomeHknaTypa HeOpraHM4eCKUX BEIIeCTB (OKCHIbI, THAPOKCHUIbI, KUCIOTHI, COJIN).

19. BerecTBa MOJEKYISPHOTO U HEMOJICKYJISIPHOTO CTPOCHHSL.

20. ArperaTHbIE COCTOSIHHSI BEIIICCTBA.

21. 3akoH MOCTOSIHCTBA COCTaBa BEIIECTBRA.

22. Tunbl KPUCTALTUYECKUX PEHIETOK (aTOMHAsI, MOJICKYJISpHAsI, MOHHAs, METAJLUTUYECKAs).

23. XuMudeckasi peakiusl.

24. 3akoHBI COXpaHEHUS MAacChl BEIIECTBA, COXPAaHEHUS M TMPEBPAIICHHUS SHEPIUU MPU
XUMHYECKUX PEAKIIUSIX.

25. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE DPEAKIUHU (YpaBHEHHUSI OKUCICHUS-BOCCTAHOBIICHUS,
CTENEHb OKHUCIICHMS, OKUCIUTEIb U BOCCTAaHOBUTENb, MPOLIECCHl OKUCIEHHS U BOCCTAHOBJICHMUS,
BOKHEUIIME OKUCIUTEIN U BOCCTAHOBHUTEIU, METO/I AJICKTPOHHOTO OallaHca, dJICKTPOIIU3 PACTBOPOB U
pacnjaaBoOB BELIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMUA B MPUPOIE, TPOU3BOJCTBEHHBIX
npolieccax U KU3HEAEATEIIbHOCTH OPTaHU3MOB)

26. CxopocTh peakiuu, €€ 3aBHCHMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIOIIAX
BEIECTB, KOHIIEHTPALMU pEarupyrolMX BEIIECTB, TEMIEPATypbl M IUIOM@IM PEaKIMOHHOU
MMOBEPXHOCTH.

27. TemioBbie dS(QeKTHI XUMHUYECKAX pEAKIHH: 5K30- M DHIOTEPMHUYECKUE PEaKIHH.
OOpaTuMble peaxinu.

28. Xumnueckoe paBHOBecue. DakToOphl, BIUSIONE HA COCTOSHUE XHUMUUYECKOTO PaBHOBECHS
(KOHIIGHTpAIUs PEareHTOB WJIM TPOIYKTOB pEaKlHWH, JaBjicHUe, Temmeparypa). [lpunmunm Jle
[laTenbe

29. PacTBOpEI. Bupl pacTBOPOB MO COAEPIKAHHUIO PACTBOPEHHOTO BeEIeCcTBA. PacTBOPHUMOCTS.
[lonsiTHE O MUCTIEPCHBIX CUCTEMAX.

30. DnekrponuTtnyeckas auccouuanus. CuiabHble U cladble SJEKTPOJIUTHI, HEIJIEKTPOIUTHI.
Peakunu nonnoro oomena

31. Merannsl. Ilonoxxenne meramioB B Ilepuoanyeckoil cUCTEME XMMUUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS DIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIIOB.

32. Obume ¢usnueckue cBoiicTBa MeTayuioB. CIIJIaBbl METAIOB. DJIEKTPOXUMUYECKUN Psilt
HAaINPSDKEHUH METaJIOB.

33. Xumuueckrue CBOWCTBAa BaKHEHIIMX METAIJIOB (HATpWUM, Kanwii, Kalbl[Mii, MarHui,
ATIOMUHUHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHEHUH.

34. O6ume cnocoObl MOJydeHUsI MeTa/LIOB. [I[puMeHeHe MeTaioB B OBITY U TEXHHKE.

35. Hewmeramnbl. [lomoxkenue HemeTtamioB B Ilepuoamdeckoil cucreMe XUMHYECKUX
anemenToB .. MenzeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB.

36. ®usnyueckue CBONCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMeEpe KUCIOpoAa,
cepsl, ¢ocopa u yrnepona).

37. XuMuruecKkre CBOMCTBA U MPUMECHEHHNE BaXKHEHINIMX HEMETAJIOB (FaJIOTCHOB, CEPHI, a30Ta,
docdopa, yrmepoga U KpeMHHUS) U HX COCAMHEHUU (OKCHUIIOB, KHCIOPOACOAEPKAIMX KUCIOT,
BOJIOPOAHBIX coequHeHui ). [[pumeHenre BaxHENIIIMX HEMETAJIJIOB U UX COEAMHEHUH.

38. Xwmudyeckue CBOWCTBA OCHOBHBIX KIACCOB HEOPraHWYECKMX BEIIECTB (OKCHJIOB,
TUJIPOKCUIIOB, KUCIOT, coJed u jp.). [eHeTuyeckas CBs3b HEOPraHWYECKHX BEIIECTB,
MPUHAIICKAIMX K PA3IMYHBIM KJIaccaM.

39. 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB IPOCTBIX BEINECTB, BOJOPOJIHBIX COCTUHCHHIM,
BBICIIIMX OKCUJOB U TUJIPOKCHOB.

40. MnenTuduranus HEOPraHNYECKUX BEIIECTB

41. .Ilpom3BOACTBO HEOPraHMYECKMX BEIIECTB. 3HAYCHHWE W TPUMEHEHHWE B OBITY W Ha
MIPOU3BOJICTBE

42. TlpeqmeT OpraHMYecKOd XMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B MOJyYEHUU
HOBBIX BEIIECTB M MarepuanoB. Teopusi CTpoeHHs1 oprannyeckux coeanHenuii A.M. byrieposa, eé€
OCHOBHBI€ MOJIOKEHU .

43. Crpykrypabie (GOpMynsl OpraHWYEecKMX BemecTB. ['omororusi, m3oMepus. XUMUUYECKas
CBSI3b B OPrAHMYECKUX COCAUHEHUSX: KPaTHBIE CBSI3U, G- U TT-CBS3U.

44, HpCI[CTaBJIeHI/IC 0 KJ'IaCCI/I(bI/IKaI_II/II/I OpPTaHHUYCCKUX BCHICCTB. HOMCHKJ'IaTypa OpPTaHHUYCCKUX
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COCIMHEHUM (CHUCTeMaTHhyecKas) U TPUBUAJIbHBIE Ha3BaHUs BaXHEHIIMX MpPEICTaBUTENCH KIAacCOB
OpPraHUYECKUX BEIICCTB

45. TlosiBiieHHE U Pa3BUTHE OPraHMYECKON XMMHUHU Kak Hayku. [IpenmMeT opraHu4eckol XMMUU.
MecTo 1 3HaUeHHE OPTaHNYECKONH XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

46. XMMHUYECKOE CTPOCHHME KaK TOPSIOK COEAMHEHHS aTOMOB B MOJIEKylI€ COITIAaCHO HX
BaJieHTHOCTH. OCHOBHBIC TIOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHHSI OPTaHWYECKUX COCAMHECHHM
A.M. byrnepoBa. YIiepoaHslil CKeJIeT OPraHUYECKON MOJIEKYIIBI.

47. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XUMHUUYECKOTO CTPOCHHsI MOJjeKkyl. M3omepus u
H30MEPHI.

48. Ilonsatue o ¢pyHKUMOHANBHOM rpynne. Paaukan. [IpuHIMIBl KIaccuPUKALIMY OPraHUYECKUX
coeMHEeHHH. MexayHapoaHash HOMEHKIATypa W TNPUHUUINBI HOMEHKIATYPbl OpPraHUYeCKHX
COCTUHEHUHN.

49. Tlonsatue 00 a30TCOAEP)KAIMX COCAMHEHMSX, OUOJIOTMYECKH AaKTUBHBIX BEIIECTBAX
(yrneBosmax, Xupax, Oelkax M Jp.), BBICOKOMOJEKYISPHBIX COEAMHEHUSX (MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO).

50. buoopranunueckue coenuHeHus. IlpuMeHeHne u OuONOTMYECKas pPOJIb  YITIEBOJOB.
OxwucrieHue yrieBoI0B — HCTOYHUK SHEPTHH JKUBBIX OPTAaHU3MOB.

51. O6nacTn mMpuMEHEHHU ST aMUHOKHCIIOT.

52. buonornyeckue (GyHKIUN OCIIKOB.

53. buonornveckre QGyHKIIUNA KHPOB.

54. TlpenenpHbIE OJHOATOMHBIE CHUPTHI (METAaHOJN M ATaHON]): CTpOeHHUE, (U3HMUYCCKHE WU
XUMHYECKHE CBOMCTBa (peakuWu C aKTHBHBIMH MeETaJUIaMH, TaJOTE€HOBOJIOPOJAMH, TOpEHUE),
IPUMEHEHHE.

55. MHoroatoMHbI€ CHUPTHI (ITHJICHIJIMKOJNb M TJIUIEPUH): CTpOeHHUE, (U3MYecKue |
XUMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IIETOYHBIMU METAJIaMU, Ka4eCTBEHHAs peaKius Ha
MHOTOATOMHBIE CITUPTHI).

56. ®enon. CTpoeHne MOJIEKYIbl, (pU3NYECKHe U XUMUYECKUEe CBOWCTBA (eHoIIa.

57. Anpneruniel U KeTOHBI ((hOPMaNbIETU, alleTaIbICTH]l, alleTOH): CTpPOCHUE, (PH3NUYECKUE U
XUMHUYECKIE CBOIMCTBA (PEaKI[MU OKUCIICHUS U BOCCTAHOBJICHU I, KAYECTBEHHBIE PEAKIINH ), TIOTyICHHE
U IIpUMEHEHUE.

58. OgHOOCHOBHBIE TIpeeNIbHBIE KapOOHOBBIE KUCIOTHI (MypaBbUHAS M YKCYCHasi KHCJIOTHI):
cTpoeHue, (Qu3nyeckue U XUMHYECKME CBOHCTBa (0oOmmeE CBOICTBA KHUCIOT, peakius
3TepUUKALINH), TTOTyYeHUE U IPUMEHEHHE.

59. CreapuHOBas M OJEHMHOBAS KUCIOTHI KaK IMPEACTABUTENN BBICHIMX KaPOOHOBBIX KHCIIOT.
Mpbi1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, KX MOIOIIEE JeHCTBHE.

60. Cnoxuble 3gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX IPUPOB.
Kupsl. I'maponus xxupos. [IpuMeHeHne KupoB. buonorndeckas poiib KUPOB.

61. YrneBoabl: cocTaB, K1acCU(pUKAIUs YIIEBOAOB (MOHO-, M- U TIOJIMCAXapU/IbI).

62. I'mroko3a — MPOCTEUIIMIT MOHOCAXapu/: OCOOCHHOCTH CTPOCHHSI MOJEKYIbI, (U3UUECKUE U
XAMHUYECKHE CBOMCTBA MIFOKO3bI

63. ®pyKTO3a KaK M30MEP IITFOKO3BI.

64. Jlucaxapuipl: caxapo3a, MajbTO3a. BoccTaHaBIMBaIOIME W HEBOCCTAHABJIMBAIOIIME
mucaxapusl. [uaponn3 nucaxapuaoB. HaxoxneHue B mpupoje U MpuMeHEHHe.

65. TTonucaxapuapl: KpaxMai, TIMKOTEH U LEJUTI0NI03a.

66. TpuBuanbHass M MEXKIyHApOJHAs HOMEHKIATypa, XHWMHUYECKUE CBOWCTBA, CIIOCOOBI
MOJIy4EHUSI CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3UPOB, aJIBAETUIOB U KETOHOB.

67. AMUHBI: METWJIAMUH — HNPOCTEHIMN NpPEJICTaBUTENb AMHUHOB: COCTaB, XMMHYECKOE
CTpoeHHUE, (U3NYECKUE U XUMUYECKIE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

68. AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coequHeHuss. Ou3ndeckne 1 XMMUYECKUE
CBOICTBa aMUHOKHUCIIOT (Ha MpUMepe unKrHa). bruonornueckoe 3HaueHne aMUHOKUCIOT. [lenTu bl

69. benku xak npupoaHble monuMepsl. [lepBruyHasi, BTOpu4YHas ¥ TPETHYHAs CTPYKTYpa OEIIKOB.
XUMHUYecKrue CBOICTBA OEITKOB: TMAPOJIU3, ACHATYpAIlUsl, KAYeCTBEHHbIE peaKIluy Ha OeITKI

70. OCHOBHBIE TOHSTHS XHUMHUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUM: MOHOMCD, IIOJUMCECD,
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CTPYKTYpHOE 3BEHO, CTENIEHb IIOJUMEPU3ALIUU, CPEAHSIA MOJIEKYIIIpHAs Macca.

71. Opranuyeckue BelIECTBA B JKU3HEIEATENBHOCTH YeioBeKa. [Ipon3BoaCTBO U IpUMEHEHUE
OpraHMYECKUX BEIIECTB B MPOMBILIUIEHHOCTU

72. XMMHYECKHE TEXHOJIOTHH B TIOBCETHEBHOM M MpodecCHOHATBHON AeATEIbHOCTH YeloBeKa
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Hpunoxenue 1

JIuceT mepuoanye cKUX NpoBepok padoyeii mporpaMmbl
U nHGoOpMaNus 0 BHeCEeHHBIX H3Me He HUAX

JomkHOCTHOE JTHLIO,
MPOBOJIMBIIIEE
npoBepky: ®.1.0.,
JTOJDKHOCTD

Jlata

ITorpeGHOCTH
B KOPPEKTHPOBKE
yKa3aHHEM
COOTBETCTBYIOIIHX
pasenoB paboucii

pOrpaMMbl

Wndopmanmst o BHECEHHBIX
U3MEHEHIX
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